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T6  4  To  OuPv  Patrons. 

v.xW  

The  design  with  which  the  work,  the  Second  Volume  of  which  is  liercwith  given  to 
the  public,  was  originally  undertaken,  was  to  furnish  a  convenient  hand-book  of  ready 
reference,  more  comprehensive  in  its  scope  and  more  condensed  in  its  statements  of  fact 
than  any  of  its  class  wiiich  had  preceded  it.  The  lavor  with  which  the  First  Volume 
has  l)een  received,  and  the  flattering  expressions  of  approval  which  it  has  elicited  from 
impartial  judges  of  the  highest  competency,  have  been  such  as  to  assure  its  Editors  that 
the  want  they  aimed  to  supjily  is  one  widely  felt,  and  that  the  efforts  they  have  made  to 
meet  it  have  not  been  unsuccessful.  Encouraged  by  these  evidences  of  approbation,  and 
by  the  confidence  derived  from  their  experience  in  the  preparation  of  the  First  Volume, 
they  have  striven,  as  the  work  advanced,  to  make  the  performance  even  better  than  the 
promise;  and  the  present  volume  will  be  found  to  more  than  fulfil  the  pledges  which 
accompanied  the  publication  of  tlie  first. 

The  plan  of  the  work  as  originally  projected  contemplated  Imt  three  volumes.  This 
numlier,  for  weighty  reasons,  was  afterward  extended  to  four,  but  the  change  was  made  so 
early  as  to  affect  very  few  of  the  subscribers,  and  with  scarcely  an  exception  was  cordially 
approved  by  these.  The  expediency  of  the  change  was  suggested  by  the  gratifying  success 
of  the  Editors  in  enlisting,  to  an  extent  greatly  surpassing  anticipation,  the  active  co-ope- 
ration of  eminent  collaborators  both  in  this  country  and  abroad,  and  thus  accumulating  a 
mass  of  material  too  voluminous  to  bo  embraced  within  the  limits  originally  proposed, 
and  (juite  too  valuable  to  be  suppressed.  There  has  thus  been  secured  to  the  work  the 
very  signal  advantage  that  the  freshness  of  the  information  it  furnishes  upon  all  those 
topics  as  to  which  the  progress  of  research  brings  change,  and  the  accuracy  of  its  state- 
ments upon  topics  of  importance  of  every  kind,  are  attested  by  the  names  of  men  recog- 
nized everywhere  as  authorities  upon  the  subjects  of  which  they  treat.  While,  therefore, 
the  plan  of  the  work,  as  laid  down  in  the  original  Preface,  has  been  faithfully  adhered  to, 
the  proportional  number  of  articles  having  the  form  of  systematic  essays  will  lie  found  in 
this  volume  to  have  been  materially  increased,  and  the  number  of  articles  of  all  descrip- 
tions bearing  the  signatures  of  distinguished  special  contributors  is  greater  by  some  hun- 
dreds than  in  the  volume  preceding.  Very  many  of  these — not  fewer  than  two  or  three 
hundred  at  the  smallest  estimate — are  articles  upon  topics  of  interest  in  science,  letters, 
and  constructive  art  of  which  the  titles  do  not  appear  in  any  contemporary  work  of  tlu^ 
kind;  many  of  them  having  been,  in  fact,  suggested  by  the  recent  progress  of  scientific 
discovery  or  literary  research. 

All  subjects  which  especially  concern  our  own  country  or  the  American  continent 
have  received  the  most  careful  attention;  and  it  is  the  belief  of  the  Editors  that  no 
inqiortant  omissions  will  he  discovered  in  these  portions  of  the  work  ;  but  that  it  will  lie 
found  to  be,  as  they  have  endeavored  to  make  it,  pre-eminently  deserving  the  title  nf  an 
American  cyclopiedia. 

The  remaining  volumes  are  already  far  advanced  on  the  way  to  completion.  Un<ler 
the  arrangements  successfully  effected  by  the  Editors  the  literary  work  is  fully  jirovided 
for  down  to  the  close.  Nearly  half  of  Volume  Third  has  already  Ijcen  electrotyi)ed  and 
made  ready  for  the  press,  and  this  branch  of  the  work  is  proceeding  with  a  rapidity  so 
steadily  increasing  as  to  enable  the  undersigned  to  jiromisc  the  delivery  of  this  volume 
within  the  year  1876,  and  that  of  the  fourth  and  last  early  in  1877. 

With  the  present  volume  belbre  them,  subseril>ers  will  hardly  need  the  renewal  of 
the  assurance  given  them  by  the  undersigned  and  their  associates,  and  by  the  rublishers. 
on  the  ajipearance  of  Volume  First,  that  the  character  of  the  wmk  sliall  eontinnc  to  tlic 
end  to  be  such  as  to  justify  the  favorable  impression  produced  by  the  siiecimcn  volume 
first  placed  before  them. 

V.  A.  P.  RARNAIJD,  1   „,.,       .    ^,  •  . 
AlLNOLl)    cHYOT,    l^'"'"'''-'"-^'"'^- 

New  York,  November,  1875, 
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Comparative  Philology  and  Linguistics SAMUEL  S.  HALDEMAN. 

Social  Science,  Political  Economy,  etc AARON   L.  CHAPIN. 

American  History,  Southern  Geography,  Statistics,  etc.      .        .  ALEXANDER   H.  STEPHENS. 

The  Fine  Arts,  Liberal  Christianity,  Biographies,  etc.  .        .        .  OCTAYIUS  B.  FROTHINGHAM. 

Ecclesiastical  History  and  Biblical  Literature PHILIP  SCHAFF. 

Meteorology,  Electricity,  and  Magnetism JOSEPH   HENRY. 

General  Physics,  Statistics  of  the  Pacific  Coast,  etc JOHN   LE   CONTE. 

Mathematics,  Applied  Science,  Protestant  Episcopal  Church,  Education,  etc.  FRED.  A.  P.  BARNARD. 

Physical  Geography,  Foreign  Geography,  Climatology,  etc ARNOLD   GUYOT. 

Military  Engineering,  Science  and  Material  of  War,  Biographies,  etc.  .      JOHN    G.  BARNARD. 

Zoology,  Comparative  Anatomy,  and  Animal  Physiology THEODORE   GILL. 

Kaval  Affairs,  Naval  Construction,  Navigation,  Biographies,  etc.  .        FOXHALL   A.  PARKER. 

Mechanics,  Mechanical  Engineering,  etc WILLIAM  P.  TROWBRIDGE. 

3Iusic,  Theory  oj  Harmony,  Composition,  Musical  Terms,  etc.     .        .         .   WILLIAISI  STAUNTON. 

Chemistry,  its  Applications,  etc CHARLES  F.  CHANDLER. 

Botany  and  Vegetable  Physiology ASA  GRAY. 

Geology  and  Palxontohgy JOHN   S.  NEWBERRY. 

Civil  Engineering,  Hydrography,  etc CALEB  G.  FORSHEY. 

Medicine,  Surgery,  the  Collateral  Sciences,  etc WILLAED  PAKKER. 

American  History,  Statistics,  Agriculture,  etc HORACE  GREELEY.* 

Baptist  Church— History,  Doctrine,  Biographies,  etc IMARTIN   B.  ANDERSON. 

Congregational  Church — Ethical  Science,  Biographies,  etc JULIUS   H.  SEELY'E. 

Philosophical  and  Church  Dogmatics;  Lutheran  Church — Biographies,  etc.  CHARLES  P.  KRAUTH. 
Methodist  Church,  South—History,  Doctrine,  Biographies;  etc.  .  .  THOMAS  O.  SUMMERS. 
3Mwdist  Oiurch,  North— History,  Doctrine,  Biographies,  etc ABEL  STEVENS. 

ASSISTANTS: 

PORTER  C.  BLISS,  LINUS  P.  BROCKETT,  CLARENCE  COOK, 

CLEMENS  PETERSEN,  JOHN   NORTON   POMEROY,  HENRY  WURTZ. 


*  The  latest  labors  of  Mr.  Greeley's  life  were  given  to  this  work,  to  which  he  contributed  largely.     It  is  with 
justice,  therefore,  that  his  name  is  preserved  in  the  list  of  its  Editors. 


F. 


F,  the  sixth  letter  of  our  alphabet,  is  the  equivalent  of 
]>)i.  anil  jirobably  of  the  (ircok  if..  It  is  a  labio-dcntal  mute, 
and  is  quite  strongly  aspirated,  but  is  not  truly  vocali/.id. 
F.  as  we  learn  from  old  Latiu  writers,  differed  in  power 
from  the  (ireck  *,  and  in  aneient  times  was  doubtless  a 
Btronj;,  rough  aspirate,  like  the  Oreek  digamma,  F,  from 
whieh  it  took  its  form,  if  not  its  power.  In  Spanish,  A 
takes  the  place  of  the  Latin  r'  very  frequently,  while/often 
represents  the  (ireek  «.  F  is  to  some  extent  interchange- 
able with  the  dentals  I,  ,/,  an<l  Ih,  as  well  as  with  the  labials 
p,  r,  and  irA,  but  less  so  in  English  than  in  some  other 
languages.     F  in  chemistry  is  the  symbol  of  lluoriuc. 

F,  in  music,  the  fourth  degree  in  the  ascending  scale  of 
C,  major  or  minor,  being  the  subdominant  in  that  scale. 
The  bass  or  F  clef  is  placed  on  the  fourth  line  of  the  stave, 
at  the  distance  of  a  seventh  above  gamut  G;  hence,  as  a 
note  on  that  line  is  called  F,  the  other  notes,  above  and 
below,  take  their  names  accordingly.  In  Gcrninn  music, 
F  Dur  is  F  major;  F  Moll,  F  minor;  Fis  is  F  sharp;  Fis 
Dur,  F  sharp  major;  and  Fis  Moll,  F  sharp  minor.  The 
letter  F,  or/,  is  also  used  for  /uric,  loud;  ami  FF,  or  jf, 
toifortisiimo,  very  loud.  William  Stal.nto.n. 

Fa'ain,an  orchidaceous  plant  growing  in  the  Mauritius, 
in  Iteunion.  and  in  India— the  .lji</)7ttiim/r«</r«ii«,  highly 
prised  for  its  IV.igrance.  and  long  used  there,  in  the  same 
way  as  (,'hinese  tea  is  used,  as  a  beverage.  Many  residents 
in  the  Kast  greatly  prefer  it  to  tea.  It  is  aromatic,  stimu- 
lant, and  of  very  agreeable  taste.  It  is  used  to  some  e.\- 
tent  in  France,  and  baa  reputation  as  an  antispasmodic 
and  an  expectorant. 

Fa'ba  [Lat.,  a  "  bean  "],  a  genus  of  leguminous  plants 
to  which  belongs  Fnbit  vu/rjaris,  or  Vicia  Ftihn,  L.,  of  un- 
known, probably  Oriental,  origin,  the  common  bean  of  Ku- 
rope,  but  not  the  beans  ordinarily  raised  in  the  U.  S., 
which  are  of  the  genus  Pftttucn/ui. 

Fabacetc.     .See  LEai'MiNOS.E. 

Fa'ber  (UAsn,).  a  German  Protestant  writer  and  scholar, 
b.  at  iSorau  I J20,  wrote  Tin Hituruti  EruditioniH  ScltoUiHticK 
(1571),  often  reprinted,  and  d.  rector  of  the  academy  at 
Erfurt  in  1576. 

Faber  (FiiicnEuirK  William),  D.  D.,  an  English  theo- 
logian and  poet,  a  nephew  of  (icorgo  Stanley  Faber, 
noticed  bcUtw,  was  b.  at  Uurhain  June  2S.  1S14,  grad- 
uated at  Oxford  in  l.s;;(i,  beirainc  vicar  of  Elton  in  l.S-IS, 
went  over  to  the  Roman  Catholic  Church  in  18  tj,  founded 
the  Oratory  of  the  brotherhood  of  St.  Philip  Neri  in  Lon- 
don in  ISIU,  a,nd  in  l-^.Vt  removed  with  it  to  Broiiipfcjii, 
where  he  d.  Sept.  'l^i,  ISO;!,  lie  wrote  a  considerable  num- 
ber o'i  books,  both  controversial  and  devotional,  in  sujjport 
of  the  Church  of  his  adoption,  but  will  bo  longest  remem- 
bered as  tilt;  author  of  some  (exquisitely  beautiful  hymns, 
equally  admired  by  all  erunmunions.  The  first  edition  of 
his  hymns,  lew  in  mimber,  appeared  in  1S4H.  and  the  .')th 
cd.,  containing  I. "ill  liynins,  in  ISOIi.       K.  D.  Hitchcock. 

Faber  (Gi:oiu;k  Stanm.kv),  D.  D.,  English  theologian, 
b.  near  Hradford,  in  Yorkshire,  Oct.  25,  177^1,  grailuateil  at 
University  t'ollege,  Oxford,  in  I80;i,  and  was  prebendary 
of  the  cathedral  of  Salisbury  in  ISIil,  and  master  of  Sher- 
burn  Hospital  at  IJurbam,  ls:i2;  d.  there  .Jan.  27,  1851. 
Wrote  IJin-if  MiiHfii<-!i\  in-  17''/u  of  tlir  Mnnftii-(d  liccordu 
(iMMj,  lli-ffic/in-H  i,f  liijlihliln  (1821),  l)iffivi,ltte»  of  Uo- 
innitin/n  (IS2G),  Oriijiutd  Kjpiittori/  Siu-rijicc,  etc. 

Faber  (Jacobi-s  Staimii.f.nsis),  the  greatest  of  the 
".Reformers  before  the  Relormation  "  in  Prance,  was  b.  at 
Ktaples  about  the  year  1  l.'ill,  and  d.  in  15:!('i.  His  transla- 
tion of  the  New  Testament  apjieared  in  152:i,  and  of  tlio 
Old  Tisinment  in  1528.  He  published  also  several  com- 
mentaries. R.  I>.  Hitchcock. 

Faber  Monv),  a  Dutch  mezzotint  engraver,  who  d.  at 
Bristol.  England,  in  May,  1721,  was  the  father  of  another 
John  Faber,  an  excellent  mezzotint  engraver,  wlm  produced 
portraits  of  the  Kit  Cat  Club  and  the  Hampton  Court 
Dcaulios,  and  probably  d.  in  175(1  in  London. 

Fnbcr  (Tasaqcil).    See  Lk  FEvnK. 

Fn'biaii,  Saint,  was  pope  236  a.d.,  suflcring  martyr- 
dom under  Deciua,  250  A.  n. 

Fn'biiis,  tp.  of  Davis  co.,  la.     Pop.  1194. 
FabiiiN,  tp.  of  St.  .Joseph  eo.,  Mich.     Pop.  1277. 
Fabius,  tp.  of  Knox  oo..  Mo.    Pop.  1587. 
vol..  11, — 1. 


Fabius,  tp.  of  Marion  co.,  Mo.     Pop.  190S. 
Fabius,  tp.  of  Schuyler  co.,  Mo.     Pop.  1474. 
Fabius,  posl-v.  and  tp.  of  Onondaga  co.,  N.  Y.     Pop. 
of  V.  ;i7S  ;  of  tp.  21147. 

Fa'bius  Max'imus  Verrucosus  (QrixTis),  sur- 
named  Ci  nctatoi:.  was  consul  for  the  first  time  2;^3  b.  c, 
and  dictator  in  217.  Contending  against  Hannibal  the 
Carthaginian,  he  adhered  so  closely  to  the  policy  of  de- 
fensive warfare  that  his  opponent  could  gain  no  advan- 
tage, and  his  successes  of  this  sort,  long  continued,  secured 
for  him  his  surname.  His  is  one  of  the  most  illustrious 
names  in  Roman  history. 

Fa'bius  Pic'tor  (Qi  inti's),  the  earliest  Roman  histo- 
rian, was  a  member  of  the  patrician  family  of  the  Fabii, 
and  lived  at  the'  time  of  the  Second  Punic  war  (which  be- 
gan B.  c.  218),  though  the  dates  of  his  birth  and  death  are 
unknown.  The  last  distinct  notice  of  him  is  his  being  sent 
as  an  ambassador  to  Delphi  after  the  battle  of  Cunnie.  B.  c. 
210.  He  wrote  a  history  or  nnnalsof  Rome  (for  the  name 
is  not  gi\-cn  )  from  the  early  settlement  of  (be  city  to  his  own 
times,  and  his  work  is  often  quoted  by  Livy,  Dionysius, 
and  Polyliius.  He  has  been  charged  with  great  careless- 
ness and  perversion  of  the  truth,  especially  in  the  earlier 
portions  of  bis  work.  But  both  Livy  and  Dionysius  draw- 
freely  from  bini,  and  frequently  eoinuiend  his  fidelity;  and 
Polvbius,  who  is  his  severest  censor,  uses  his  materials  in 
hisown  account  of  the  Second  Punic  war  (in  which  Fabius 
was  an  actor),  though  charging  biiii  with  carelessness  and 
partiality  for  the  Romans.  His  work  was  written  in  Greek, 
but  it  is  supposed  there  existed  also  a  Latin  translation  of 
it.  Among  modern  writers  Fabius  has  found  a  defender  in 
the  historian  Niebiihr  in  his  Lertiirrn  mi  thr  f/!*itin-i/  of  Home. 
The  fragments  of  Fabius  IMctor  are  collected,  and  the  events 
of  his  life  given,  by  Kracsr,  Hint.  lUnn.  Fraijimuta,  Ber- 
lin, IS.'J.'i;  by  Ml'Li.Kn,  //i«(.  (Inrv.  Fnn/m.,  vol.  iii.,  pp. 
80-02.  (See "also  H.  K.  Wiutth,  Copenhagen,  18;)2;  Bauji- 
GAHT,  Breslau,  1842;  Niebcihi,  quoteil  above;  and  Ger- 
LACH,  OeHchichtHchrtiber  der  Jiiinicr,  Stuttgart,  1855.) 

H.  DUISLEU. 

F.'lbius  River,  of  Missouri,  rises  by  several  forks,  and 
flows  inio  (he  Mississi]ipi  River  nearly  opposite  (iuiney, 
111.  The  course  of  the  main  stream  is  but  short.  Tho 
North  Fabius,  the  longest  fork,  rises  in  Iowa. 

Fa'ble  [}.»(.  /nbitla,  from /or. /<iri',  to  "speak;"  Fr. 
fiihli:  Ger.  Fitljil],  as  a  peculiar  kind  of  literary  compo- 
sition, means  a  fictitious  story  in  prose  or  verse,  enacted  by 
animals,  wilhout  any  regard  to  )irobaljility,  or  even  possi- 
bility, and  illustrative  <d'  some  nioral  maxim,  which  is  given 
in  a  ]iositive  and  pointed  form  alter  the  story,  like  the  title 
under  an  engraving.  (If  all  kinds  of  didactic  poetry,  tho 
fable  is  the  most  pleasant  and  the  most  elleetive.  By  rep- 
resenting the  several  features  of  the  human  mind — as,  for 
instance,  pride,  rashness,  avarice,  shrewdness,  etc. — under 
the  picture  of  individual  animals,  the  fable  gives  to  tho 
imagination  a  most  striking  and  entertaining  portrait  of 
these  features,  thereby  rousing  the  attention  for  (he  stcu-y, 
and  inculcating  tho  moral  truth  which  it  illustrates  in  a 
most  imiiressive  manner.  Giiod  fables  were  always  highly 
appreciated,  but  they  are  rare.  When  we  lock  at  the  whulo 
literature  of  fables— tho  Indian  by  I'ilpay,  the  Arabic  by 
Lokniao,  tho  (ireek  by  yi':sop  ((120-504  ii.i-.?!.  the  Latin  by 
Phiedrus.  a  Greek  slave  whom  Augustus  gave  his  liberty, 
the  French  by  La  Fontaine  ( I(i2l-'.I5),  the  English  by  Gay 
(lC8S-l7:i2),  and  tho  German  by  Gellert  (1715-(jy)— wo 
find  that  quite  a  number  of  (he  stories  are  common  to  all 
the  writers,  taken  from  the  same  source,  or  transferred 
frc.m  one  literature  to  anulher  :  only  the  scenery,  depend- 
ing on  (he  eliniale  and  tho  age,  and  the  style,  depending 
on  the  indiviiluality  of  th<»writer,  are  different.  The  two 
most  original  fabie-writera  are  -V.sop  un.l  La  Fontaine. 
/Esop's  fables,  however,  wo  do  not  know  in  their  original 
form.  They  were  written  in  j.n.sc,  ami  aflerwanls  turned 
into  verse.  (See  Bahiihs.)  Hut,  as  far  as  we  can  judge, 
they  were  very  vigorous  and  pninled.  and  whenever  it  is 
possible  to  trace  tho  story  back  (o  ivn  Oriental  source,  it  is 
.  inleresling  to  seo  how  the  wild  and  gorgeou.s  fancies  of  tho 
Hiniloo  are  reduci'd  bv  the  Greidt  to  elearness  and  |ibistio 
simplicity.  La  Eonlaino  is  someliines  garrulous,  and  he 
does  not  always  hit  the  nail  im  the  head  with  tho  first 
stroke;  hut  his  stylo  is  elegant,  his  sarcasm  well  bre<l,  his 
obsorralion  aouto,  and  u  tone  of  refined  good-humor  per- 


FABLIAUX— FABVIER. 


vades  the  whole,  making  his  fables  an  exceedingly  pleasant 
book.  Clemens  Petehsen. 

Fabliaux  [Fr.,  \t\u.  oi  fabf fan]  ig  the  name  given  in 
t    early  French  literature  to  the  metrical  tales  composed  in 
the   /fiti'jne   d'oil,  or  northern   dialect,   by   the   TrouvSres, 
chiefly  in  the  twelfth  and  thirteenth  centuries.      The  fa- 
bliaux were  often  satirical,  and  not  unfrequently  licentious. 

Fabre  (Antoine  Frani-ois  Hipcolyte),  French  medical 
writer,  b.  at  Marseilles  17'.'",  edited  ihQ  Lancftte  Fi-an<:aise, 
and  had  a  medal  (is::i3)  from  the  French  Institute  for  a 
work  on  cholera,  d.  in  Dec,  1863. 

Fabre  (Frani;ois  Xavier  Pascal),  French  painter, 
was  b.  at  Montpellicr  Apr.,  17G6,  and  wrought  at  Rome 
and  Florence.  His  best  works  are  The  Jiidyment  of  Pun's, 
The  Pri-arhiiiff  of'  John  the  Jiaptitt,  and  a  portrait  of  Al- 
fieri.     D.  at  Montpellier  Mar.  12,  lS;i7. 

Fabre  (Jean  Raymond  Augtste),  French  poet,  b.  at 
Jaujac  June  24,  1792,  wrote  Culedonie  (1S23),  Irene,  trag- 
cdy'il82o),  etc.     D.  Oct.  23,  1839. 

Fabre  (Marie  Joseph  Victorin),  French  poet  and 
orator,  b.  at  Jaujac  July  19,  1785,  wrote  an  Eidogij  mi  Cor- 
neillc,  prose  (1808),  which  was  crowned  by  the  French  In- 
stitute. The  Death  of  Henri/  IV.,  jioem  (1808),  Ode  on 
TttHHii,  Enlotfij  on  Montaiijne  (1S12),  and  Ltterarif  Uistorif 
of  France  in  the  Eighteenth  Centuri/  (1810),  are  among  his 
work^.     D.  May  29,  1831. 

Fabre  del'Aude  (Jean  Pierre),  French  statesman, 
b..at  Carcassonne  Dec.  8,  175.'),  was  deputy  to  the  Cimncil 
of  Five  Hundred  in  1795  and  1797,  and  commissioner  of 
finance.  In  1807  was  senator  and  count  of  the  empire, 
tlicn  chevalier  of  the  grand  council  of  administration  of 
the  senate,  and  d.  at  Paris  July  6,  1832. 

Fabret'li  (Rafael).  Italian  antiquary,  b.  at  Urbino 
1618,  was  secretary  to  Pope  Alexander  VIII.,  and  keeper 
of  archives  in  the  castle  of  St.  Angcio  under  Innocent 
XII.  Wrote  De  Cohtmna  Trajnni  (1683)  and  hiseriptiouum 
Anti'inarnni  Ejpliratio  (1699).     D.  at  Rome  Jan.  7,  1700. 

Fabria'ni  (Severino),  Italian  author  and  philanthro- 
pist, b.  at  Spilimbergo  Jan.  7,  1792,  aided  Baraldi  in  his 
Memoirs  on  Refitjitiua  Literature,  and  wrote  biographies, 
besides  instructing  the  deaf  and  dumb.     D.  Apr.  27,  1849. 

Fabria'ilo,  town  of  Italy,  in  the  province  of  Ancona, 
38  miles  .S.  \V.  of  Ancona.  especially  known  for  its  paper- 
mills,  established  in  the  sixteenth  century.     Pop.  5()99. 

Fabriano,  da  (Gentile),  an  Italian  painter  of  whom 
little  is  known:  lived  between  1300  and  1440.  was  a  con- 
temporary of  Fra  Angelico.  Several  of  his  works  are  at 
Urbino  and  Perugia,  but  his  fame  is  associated  with  a  pic- 
ture in  the  great  council-chamber  in  Venice,  which,  some 
say,  was  thought  so  remarkable  that  the  republic  conferred 
on  him  a  life  pension  and  the  patrician's  mbe.  Specimens 
of  his  work  are  in  the  churches  Santa  Maria  Jlaggiore  and 
St.  John  Lateran  in  Rome,  and  the  San  Felice,  Venice. 

0.  B.  Fhothingham. 

Fabri'ce,  von  (Georg  FniEnnicH  Alfred),  general 
of  cavalry  and  secretary  of  war  in  the  kingdom  of  Saxony, 
became  widely  known  as  commander  of  the  (lerman  army 
of  occupation  in  France  from  Mar.  7  to  June  19,  IS71. 
Was  b.  at  Quesnoy-sur-Deulo  May  23,  1818;  entered  the 
Saxon  service  in  1834;  became  a  member  of  the  staff  in 
1S50;  was  chief  of  the  staff  to  the  Saxon  troops  in  Sles- 
wick-Holstein  in  1863  and  1864.  and  to  the  crown-prince 
of  Saxony  in  1866,  duriug  the  Btdiemian  campaign,  in 
which  position  he  distinguished  himself  greatly,  though 
the  latter  campaign  could  TJoast  of  no  victory.  Became 
secretary  of  war  Oct.  1,  1S66,  thus  assuming  the  great  task 
of  reorganizing  the  Saxon  army  after  the  Prussian  paf'tcrn, 
in  accordance  with  the  present  political  position  of  the  king- 
dom— a  task' which  required  both  great  military  ability  and 
great  diplomatic  talent,  as,  after  the  unfortunate  war,  there 
reigned  in  Saxony  a  great  bitterness  against  Prussia.  But 
he  fulfilled  the  task  with  perfect  success,  and  displayed  the 
same  talents  as  commander-in-chief  of  the  army  of  occu- 
pation in  France  iu  1871;  even  during  the  revolution  of 
the  Commune  in  Paris  he  understood  how  to  maintain  his 
position  without  incurring  any  conflict,  and  he  commanded 
the  respect  of  the  Frenchmen  at  the  same  time  he  earned 
the  hearty  regard  of  the  Germans.       Augtst  Niemann. 

Fabric'iiis  (Johann),  b.  at  Altorf,  in  Saxony,  Feb.  11, 
1614;  studied  theology  in  his  native  town,  at  Nuremberg, 
and  from  1663  to  1665  at  Helmstedt,  in  Brunswick,  where 
he  became  a  discii>le  of  Georg  Calixtus  ;  travelled  iu  Ger- 
many and  Italy  from  1670  to  1677,  during  which  period 
he  was  for  some  time  a  minister  to  the  German  Lutheran 
congregation  in  Venice;  and  was  appointed  professor  in 
theology  at  Altorf  in  1677,  and  at  Helmstedt  in  1697. 
which  was  especially  famous  as  a  school  of  theology,  and 
Johann  Fabricius  vindicated  its  fame.     Uis  Amaenitatcs 


Theologies  (1699)  and  Conaideratio  Vtiriarnm  Cvntroversi- 
arnm  (1704)  were  received  with  great  ajiplause.  King 
Charles  of  Spain,  afterwards  emperor  of  Germany  under 
the  name  of  Charles  VI.,  proposed  marriage  to  the  ]>rincegs 
Elizabeth  Christine  of  the  house  of  Brunswick,  and  wished 
her  to  embrace  the  Roman  Catholic  faith.  Fabricius  pub- 
lished a  Gntaehten,  showing  that  it  was  proper,  and  even 
her  duty,  to  renounce  her  Protestant  faith  to  become  queen 
of  Spain  and  empress  of  Germany.  The  elector  of  Han- 
over, afterwards  George  I.  of  England,  disliked  this  Gut- 
achten,  and  in  1709  Fabricius  was  removed  from  his  chair 
at  the  university.     D.  Jan.  29,  1729. 

Fabricius  (Johann  Albrecht),  German  scholar  and 
writer,  b.  at  Leipsic  Nov.  11,  106S.  was  professor  of  elo- 
quence and  philosophy  at  Hamburg  about  1700.  Pub- 
lished more  than  one  hundred  learned  works,  among  the 
most  important  of  which  were  Bihliotheca  Latinn,  ttive 
Notitia  Seriptorinn  Veternm  Latinorum  (3  vols.,  Leijisic, 
1697;  revised  and  greatly  improved  by  Ernesti,  3  vols., 
1773);  Bifdiothcra  Orirca  (14  vols..  1705-28;  4th  ed.,  im- 
proved by  Harles,  12  vols.,  1790-1809);  BUdloffraphia 
Antiqnaria  (1713;  enlarged  1761));  Bibliothecn  inediee  et 
infimre  statin  (5  vols.,  Hamburg,  1734;  a  6th  added  by 
Schoettgen,  1746);  Codrx  Apoeryphu»  Nov.  Test.  (3  vols., 
Hamburg,  1719);  and  Codex  Pneitdepiijrajjhvn  Veteria  Test. 
(Hamburg.  1713).     D.  at  Hamburg  Apr.  30,  1736. 

Fabricius  (Johann  Christian),  b.  at  Tondern.  in  the 
duchy  of  Sleswick.  Jan.  7.  1743;  studied  natural  history 
at  Copenhagen,  Leyden.  Edinburgh.  Freiberg  in  Saxony, 
at  Upsal  under  Linnaeus  (of  whom  he  became  an  enthusi- 
astic discii»!e),  and  was  appointed  professor  of  natural  sci- 
ence in  1775  at  the  Univeisity  <^'f  Kiil.  where  he  d.  in  1807. 
Entomology  was  his  favorite  study,  and  his  Sifstenia  Ento- 
mologica  (Copenhagen,  1775,  4  vols.),  PhiloHophin  Entomo- 
loffica  (1778),  and  Snpplenientnm  Entomofogictr  {]7^7)  ara 
his  principal  works.  An  utterance  of  Linnajus  led  him  to 
establish  the  structure  of  the  mouth  as  the  princijde  of 
division  in  the  entomological  system,  and  he  worked  out 
this  idea  with  great  energy  and  enthusiasm.  He  undertook 
every  year  extensive  pedestrian  trips  in  different  parts  of 
Europe,  studying  the  world  of  insects  in  nature  and  in  tho 
museums;  and  his  writings  are  rich  in  observations. 

Fabricius  (Theoiiosh's),  Lutheran  theologian,  b.  at 
Nordhaustn  in  loOO^was  professor  at  GJlttingen.  His  Har- 
mon}/ 'f  the  Four  Evanf/elisls  was  ])ul>lished  iu  Latin, 
Greek,  Hebrew,  and  Gorman.     B.  in  1697. 

Fabri'zio  (Geronimo),  Italian  anatomist  and  surgeon, 
b.  at  Acquapendente  1537  ;  was  professor  at  Padua,  wrote 
treatises  on  anatomy  and  surgery,  and  had  for  a  puj)il  Dr. 
Harvey,  whose  discovery  of  the  circulation  of  the  blood 
was  suggested  by  some  observations  of  his  teacher  upon 
the  valves  of  tho  veins.     I),  in  i^Iay,  1619. 

Fabro'ni,  or  Fabbroni  (Axgelo),  Italian  biographer 
and  Latin  schidar,  b.  at  Marradi  Sept.,  1732;  published  in 
1766  the  first  volume  of  Lives  of  Itnlians  Eminent  for 
Leamintf  who  ffouriihed  in  the  Seventeenth  and  Eighteenth 
CentnricH  (twenty  volumes  in  all),  was  prior  of  the  church 
of  San  Lorenzo,  Florence,  1767.  is  sometimes  called  the 
"Plutarch  of  modern  Italy,"  and  d.  at  Pisa  Sept.,  1803. 

Fabroni,  or  Fabbroni  (Giovanni  Valentino  Ma- 
THiAS).  b.  at  Florence  Feb.  13,  1752;  studied  natural 
science  in  his  native  city  and  in  France  and  England  ;  was 
appointed  director  of  the  physical  cabinet  of  the  grand 
duke  of  Tuscany,  and  went  in  1798  to  Paris  as  a  member 
of  the  committee  assembled  in  that  city  for  the  establish- 
ment of  unity  between  the  French  and  Tuscan  weights  and 
measures.  During  the  annexation  of  Tuscany  with  France, 
Fabroni  occupied  a  very  conspicuous  position  both  socially 
and  politically,  and  many  very  difiicult  tasks,  both  scien- 
tific and  diplomatic,  he  performed  with  great  success.  He 
constructed  the  bridge  across  the  Dora  Baltea.  and  the  road 
across  Mont  Genevre  leading  from  the  Sardinian  province 
of  Susa  into  the  French  department  of  the  llautes-Alpes, 
at  an  elevation  of  6500  feet.  After  the  restoration  of  the 
house  of  Lorraine  in  Tuscany,  in  181.').  Fabroni  retired  to 
the  chair  of  natural  science  at  the  Cniversity  of  Pisa, 
where  he  d.  Dec.  17,  1822.  His  writings  are  on  political 
economy,  natural  science,  agriculture,  education,  etc: 

Fabry  (Jean  Baptiste  Germain),  French  writer,  b.  at 
Corn  us  in  1  7S0  :  edited  Spectateur  Fraw/ais  (12  vols.,  iSOo- 
12),  wrote  Itineraire  de  Bonaparte  de  VIsh  d'Elbe  o  Snint 
Halenc  (1817),  and  d.  Jan.  4,  1.S21. 

Fabvicr  (Charles  Nicolas),  Baron,  b.  at  Mousson.  in 
the  department  of  Meurthe,  France,  Dec.  10, 1782  ;  educated 
at  the  Ecole  Polytechniqueand  the  military  school  of  Metz ; 
entered  the  first  regiment  of  artillery  in  1804  ;  was  sent  in 
1807.  as  a  member  of  a  corps  of  French  othcers.  to  Con- 
stantinople and  Ispahan  for  the  purpose  of  reorganizing 
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the  Turkish  and  Persian  armies  after  the  French  model; 
returned  iu  1SU9  to  Europe:  fought  in  Spain  in  ISU  as 
aidc-decuinp  to  Marshal  Marmont,  and  distinguished  him- 
self grcallv  in  Isll!  at  the  storming  of  Moskva.  In  1S17 
he  accouipimitd  .Marshal  Marmont  as  chief  of  his  stall'  to 
Lyons,  and  when  the  insurrection  was  put  down,  he  ])ub- 
lisheda  pamphlet,  Li/oim  in  1807,  charging  the  whole  civil 
service  of  the  city  and  department  with  gross  abuses.  Ho 
was  arraigned  and  fined  ;  left  the  military  service,  and  de- 
voted himself  for  several  years  to  commercial  business.  In 
182:!  he  went  to  Greece,  and  fought  with  great  distinction 
in  the  war  of  liberation  until  1827.  In  the  revolution  of 
July.  is:ii),hc  played  ((uite  a  conspicuous  pnrt;  was  for  some 
time  the  military  commander  of  Paris;  became  lieutenant- 
general  in  the  army  in  ISS'J  and  peer  of  Franco  in  ISIo; 
was  a  member  of  the  legislative  assembly  in  ISISI;  filled 
minor  diplomatic  ofiices,  and  d.  at  Paris  Sept.  15,  1855. 

Fa^aile  [Kr.],  one  of  the  sides  of  a  building  viewed 
from  without,  especially  applied  to  the  principal  front  of  a 
large  or  architecturally  fine  building.  But  there  may  bo 
also  rear  and  lateral  fafades,  as  well  as  interior  fafades 
surrounding  a  court. 

Facciola'ti,  or  Facciola'to  (Giacomo),  Italian  phi- 
lologist, b.  at  Torreglia,  near  Padua.  Jan.  4,  ICS2 ;  was  jiro- 
fossor  of  logic  in  the  Iniversity  of  Padua  1722,  published 
an  edition  of  the  Lexicon  Scplcm  Linguariim  of  Ambrogio 
Calepino  (an  Augustine  friar  of  Oalepio),  (2  vols,  folio, 
Padua,  1731),  of  the  Greek  lexicon  of  Schrevelius  (Padua, 
1715,  etc. ),  anil  of  the  Lexicon  Ciceronianum  of  Nizolius 
(Padua,  folio,  17.'U).  lie  began  a  Latin  lexicon,  finished 
by  Foreellini,  and  d.  at  Padua  Aug.  25,  1769.     {See  FoK- 

CKI.I.I.NI.)  ' 

Fa'cet  [Fr.  /acetic,  a  "  little  face  "],  a  term  used  by  lapi- 
daries to  denote  the  plane  surfaces  cut  u])on  precious  stones 
to  increase  their  lustre.  The  planes  which  bound  a  crystal, 
the  flat  surfaces  of  the  cornea  of  an  insect's  eye,  and  in 
fact  any  minute  plane  surface  may  take  this  name. 

Face'tiib  [Lat.  pi.  oC  fttciiia,  "things  facetious"],  a 
collection  of  humorous  sayings,  witty  stories,  bmit  iiioIk, 
repartees,  in  prose  and  verse.  From  the  ancients  nothing 
has  come  down  to  us  except  the  JentH  of  Ilif  roclei,  the  say- 
ings and  doings  of  one  "  .Scholasticus,"  the  typicfil  blun- 
derer of  earlier  times,  the  prototype  of  the  modern  perpe- 
trator of  "  bulls ;"  e.  ij.  hearing  that  a  raven  would  live  "IIO 
years,  ho  bought  one  to  test  the  truthfulness  of  the  statement. 
Of  iie  earliest  specimen  in  modern  times,  the  Liber  t'ortlin- 
ruin  of  Poggio  liracciolini  (1st  cd.  Rome,  1470),  Shepherd 
givca  this  account:  ''During  the  pontificate  of  Martin  V. 
the  officers  of  the  Roman  chancery  were  accustomed  to 
assemble  in  a  kind  of  common  hall.  In  this  apartment, 
which  from  the  nature  of  the  conversation  of  its  frequent- 
ers, who  were  much  more  studious  of  wit  than  of  truth, 
acquired  the  name  of  Tlmjiide  [manufactory  of  lies],  they 
discussed  the  news  of  the  day,  and  amused  themselves  by 
the  conimunicatiim  of  entertaining  anecdotes.  They  in- 
dulged themselves  in  the  utmost  latitude  of  satiric  remark, 
dealing  out  their  sarcasms  with  such  impartiality  that  they 
did  not  spare  even  the  pontiff  himself."  These  "]iointed 
jests  and  humorous  stories  .  .  .  furnished  the  greater  por- 
tion of  the  materials  for  the  Liher  Fueetlnnim." 

Properly,  unit  and  lohlc-iulk  are  facetia: ;  ana  being 
mainly  the  personal  observations  of  him  whose  name  forms 
the  title,  sometimes,  though  not  always,  supi)lied  by  him- 
self. The  first  printed  on^j,  Srnh'f/erana  Sceuiiitit  (.Joseph 
Scaliger).  was  t'le  work  of  Jean  ami  Nicholas  de  Vassan, 

fiublished  by  Isaac  Vcpssius  (Ifilifi).  M<iioi/iiinn,  one  of  the 
)e»t  (Paris,  171.^),  was  furnisheil  and  jiublished  by  tho 
friends  of  Giles  ]\Ienago.  On  tho  other  hand,  < 'hevrteuna 
(Amsterdam,  1700),  I'lirrlmtltina  (Amsterdam,  1701),  and 
f/itritinin  (Paris,  1722)  were  tho  rceorileil  observations  of 
tin-  men  whose  names  the  books  bear.  WiitfioJimitt  (  Lon- 
don. IHiil)  is  the  best  English  ana.  Tnhle-inlh  is  graver  in 
its  tone  than  ana,  giving  tho  views  of  some  thinker  on  topics 
with  which  ho  is  especially  conversant,  less  formally  than 
in  essays.  Martin  Luther's  I'offo'fuiti  MeitHo/io  (best  ed. 
Leipsie,  181 1;  Knglish  translation  by  C'apt.  lienrie  liell, 
London,  1052)  handles  phenomena  of  nature,  limlters  in 
Church  ami  .State,  and  social  relations.  John  Selden's 
Tahle-Tolh  (London,  IsnO)  abounds  in  learned,  )iithy  re- 
marks. From  Mclanehlhon  to  Charles  Sujuner  men  have 
found  amusement  in  these  works.  Richard  Porson  was 
fond  of  them;  many  of  his  own  are  in  /-Virt/iV  C'tutohrltji- 
rnncB  (London,  1825)  an<l  in  E.  li.  IJarker's  Lilei-aet/  .larr- 
r/o(.»  (Lonilon,  1852).  America  has  furnished  her  share; 
c.  </.  tho  llrrilmiiiKi  HoIIoiIh,  by  C.  G.  Leianil,  the  works  of. 
Rret  llarte,  of  J<ihn  Hay.  of  .John  G.  .Saxe;  and  in  our 
newspaper  press,  as  Mr.  Frederic  Hudson  says,  "  there  is 
a  daily  efl'ervescence  of  hitnH  mnln,  from  Canada  to  Mexico. 
.  .  .  'Tho  United  Slates  are  a  Vesuvius  of  wit' and  humor 
in  a  constant  state  of  eruption,  and  tho  lava  ia  in  perpetual 


motion  down  the  sides  of  its  mountains."   (See  Journal- 
ism.) Jonathan  S.  Green. 

Fa'cial  An'gle  (the  angle  formed  by  the  face  with  a 
certain  other  plane),  as  generally  accepted,  is  the  angle 
subtended  by  (1)  a  line  coincident  with  the  face,  or  rather 


Facial  angle,  according  to  Owen. 

the  most  projecting  parts  of  the  face,  and  (2)  a  lino  drawn 
from  the  external  opening  of  the  ear  to  tho  floor  of  the  nos- 
trils. Such  was  the  idea  of  Camper,  who  originally  (about 
1771)  employed  the  facial  angle  as  a  diagnostic  criterion 
for  the  distinction  of  the  races  of  men  and  their  contradis- 
tinction from  the  lower  animals.  Others  have  modified  the 
criterion  by  taking  different  lines:  thus,  the  angle  subtend- 
ed by  (I)  the  face,  and  (2)  the  plane  coincident  with  the 
axis  of  tlie  floor  of  the  skull,  was  considered  by  A'on  Baer 
to  furnish  a  more  trustworthy  criterion  for  the  purposes 
desired:  by  others,  still,  the  angle  intersected  by  (1)  tho 
face,  or  "  the  most  prominent  parts  of  the  forehead  and 
ujiper  jaw."  and  (2)  ''a  line  drawn  from  the  oceijiital  con- 
dyle along  the  floor  of  the  nostrils,"  is  accepted  as  the  facial 
angle.  Such  is  the  view  i)romulgatcd  by  Prof.  Owen  {On 
the  Atiatomif  of  Vertchrntes,  ii.  572).  These  are  all  incon- 
siderable modifications  of  tho  same  idea,  ami  are  the  true 
expressions  of  tho  facial  angle.  With  it  must  not  be  con- 
founded, as  has  been  done  by  some  persons,  measure- 
ments of  tho  skull  to  express  the  relations  of  other  parts 
of  the  skull  and  the  comparative  intellectual  conditions  of 
animals.  The  facial  angle,  as  projierly  understood,  is  not 
only  of  little  value  in  determining  the  relative  intellectual 
rank  of  an  animal,  but  is  often  very  deceptive  as  an  index. 
Its  value  has  been  greatly  exaggerated,  and  it  is  now  only 
used  by  scientific  writers  with  groat  reserve  and  precautions 
as  to  its  fallacious  nature.  To  some  extent,  however,  it  is 
quite  useful  as  a  diagnostic  character  at  least.  If  we  eom- 
p;ire  tho  several  races  of  mankind  in  their  aifult  stages,  it 
will  be  found  that  there  are  at-cratfc  indexes  furnished  by 
the  facial  angle  for  each  one,  and  that  between  the  Euro- 
I>ean  and  negro  the  dilTerenccs  in  this  respect  are  notable; 
thus,  in  the  former  the  faci;il  angle  (by  Camper's  method) 
is  about  80°;  in  the  latter,  about  7U°;  if  these  arc  contrasted 
with  the  old  individuals  of  some  of  the  apes  and  monkeys, 
the  dilVereuees  will  be  found  still  greater;  c.  ij.  in  the  adult 
baboons  tiie  angle  is  only  about  30°;  in  the  common  mon- 
keys it  ranges  from  about  15°  to  00°;  and  in  those  nearest 
to  man  it  varies  consiilcrably  in  the  adult,  and  bears  an 
indefinite  relation  to  the  size  :iltained,  the  largest  having  a 
more  acute  angle.  Thus,  in  the  gii>bons  it  is  about  t^0°,  in 
the  larger  apes  about  30°— 10°.  The  contrast  in  this  re- 
spect between  man  ami  most  other  animals  has  led  to  ii 
very  (;x:iggerated  idea  of  the  value  of  tlie  character  as  an 
exponent  of  intelligence.  A  very  few  facts,  however,  servo 
to  disabuse  our  minds.  It  will  ho  readily  grjinted,  jirob- 
ably,  that  adults,  on  the  whole,  arc  more  intelligent  than 
the  yoting  of  the  same  species,  and  that  thcrelore  there 
should  be  some  coincidi-nce  between  the  development  of  tho 
facial  anglt!  and  that  of  the  individual,  if  the  angle  were  in 
fact  an  exponent  of  intellectuality.  So  far  is  this  from  being 
the  case,  however,  that  there  is  an  iiivernc  developnieiit  of 
the  angle  and  the  individual,  which  is  illustraleil  in  tho 
cast!  of  man.  ami  to  a  much  greali-r  extent  in  other  species. 
In  the  young  of  the  rtifl"ereut  races  of  nninkind  tho  differ- 
ences (d'  the  facial  angle  are  inconsiderable,  and  tho  angle 
in  all  is  more  obtuse  (instead  of  being  more  acute)  than  in 
tho  adult;  ami  cspeeially  is  the  contrast  marked  between 
the  negro  baby  and  the  a.lull  nnin.  In  the  young  of  tho 
apes  and  nmnkeys  the  lieail  is  well  sliapid— i.  r.  it  resem- 
bles that  of  man  rather  closely  in  its  contour— and  tim 
facial  angle  is  proportionately  developoil,  being  generally 
not  much  if  any  less  than  aliont7ll''.  As  has  been  already 
indi.ated,  the  angle  is  more  acute  in  the  idd  ;  and  Ibis 
acuteness,  on  the  whole  (but  by  no  incians  in  all),  increases 
in  proportion  to  tho  size  of  the  animal;  thus,  in  tho  older 
and  larger  monkeys  it  beeonn'S  on  nente  as  15°;  in  the 
large  .Mriean  apes  nearly  30°,  ami  iu  the  Asiatic  npo  and 
baboon  the  angle  is  i-ven  im>re  acute  than  30°,  If  the  facts 
in  several  c:ises  are  ainilyzed,  it  will  he  found  that  tho  same 
figures  clo  not  by  any  means  nlwnyv  express  similar  factors  : 
c.  IJ.  although  there  is  little  dilTerence  between  the  indexes 
for  tho  ohiiupanico  and  tho  orong-oulnng,  Iho  results  arc 
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produced  by  different  causes,  the  upper  jaw  in  the  former 

being  produced  forward,  and  in  the  latter  downward  to  the 
suture  :  on  the  other  hand,  there  is  .npparently  much  greater 
difference  Iietween  the  adult  male  chim])anzee  and  gorilla 
indicated  by  the  faciiil  angle,  although  the  differences  other- 
wise are  slight,  from  the  fact  that  in  the  chimpanzee  the 
supraorbital  ridges  are  moderate,  while  in  the  gorilla  they 
are  very  strongly  developed ;  the  differences  in  the  facial 
angle  in  these  cases  are  therefore  not  the  exponents  of  dif- 
ferences in  intelligence  or  brains,  but  simply  of  the  devel- 
opment of  osseous  matter  over  the  orbits.  The  differences 
in  all  the  cases  between  the  young  and  old  result  from  the 
fact  that  whereas  in  the  young  the  teeth  are  undeveloped 
and  the  jaws  correspondingly  reduced,  in  the  old  the  teeth 
become  developed  and  the  jaws  correspondingly  enlarged 
to  accommodate  them  ;  and  hence  they  became  prognathous 
— i',  e.  the  jaws  protrude — in  proportion  to  tbe  size  and 
number  of  the  teeth.  Inasmuch  as  the  same  being  is  cer- 
tainly less  intelligent  when  just  born  or  very  young  than 
when  old,  it  follows  that  any  index  which  points  to  the 
reverse  must  be  fallacious  :  and  such  is  the  facial  angle  in 
this  case.  The  facial  angle,  in  brief  is  merely  the  expo- 
nent of  either  (1)  the  development  of  the  jaws  (and  to  a 
certain  extent  of  the  teeth)  in  some  one  or  other  direction, 
or  (2)  the  development  of  the  forehead  at  some  one  point; 
/'.  if.  by  frontal  sinuses  or  supraorbital  ridges.  It  is  a  very 
uncertain  and  unreliable  ex])onent  of  the  size  of  the  cranial 
cavity  or  brain,  and  therefore  of  the  intelligence  of  any 
given  animal.  This  truth  has  been  recognized  by  the  best 
naturalists;  among  others.  Prof  iluxley  (.UniiV  Place  in 
Xatitre,  p.  171 )  has  proposed  a  substitute  in  other  measure- 
ments, remarking  that  "  the  lines  the  intersection  of  which 
forms  the  facial  angle  are  drawn  through  parts  of  the  skull, 
the  position  of  each  of  which  is  modilied  by  a  number  of 
circumstances,  and  is  not  the  expression  of  any  one  definite 
organic  relation  of  the  parts  of  the  skull."  The  applica- 
tion of  the  facial  angle  is  also  sometimes  impossible,  or 
would  result  in  absurdities ;  e.  <j.  in  the  case  of  the  ele- 
phants and  whales  ;  and  inasmuch  as  in  the  birds  and  lower 
vertebrates  the  position  of  the  nostrils  varies  greatly  in 
related  forms,  the  facial  angle  determined  in  accordance 
with  any  of  the  criteria  cited  would  be  deceptive  in  its  in- 
dication's. The  practical  or  diagnostic  applicability  of  the 
character  is  also  limited. 

In  the  fishes,  and  to  a  great  extent  in  the  amphibians,  no  ex- 
ternal ear  is  developed,  and  there  is  no  certain  external  index 
for  it  or  for  the  other  bases  taken  by  Von  Baer  or  Owen  ;  there- 
fore, the  use  of  the  facial  angle  is  impracticable.  The  mod- 
ifications and  diverse  relations  of  the  facial  and  other  bones 
in  allied  forms  are  also  so  great  in  the  fishes  as  to  vitiate 
any  results  if  they  could  be  obtained.  In  the  reptiles  and 
birds,  on  account  of  the  extreme  modifications  of  the  bill  or 
snout  and  position  of  the  nostrils  in  related  forms,  the  in- 
dex, unless  specifically  checked  or  counter-indicated  by 
other  characters,  would  be  illusive  and  lead  to  false  conclu- 
sions. In  the  mammals,  likewise,  the  character  would  be 
very  often  extremely  illusive;  c.  r/.  the  sloths,  ant-eaters, 
and  various  species  of  armadillos  are  closely  related  (within 
ordinal  limits),  yet  the  index  of  the  facial  angle  for  the 
sloths  would  be  the  same  as  for  some  of  the  highest  monkeys, 
while  that  for  the  ant-eaters  would  be  the  same  as  for  the 
long-snouted  reptiles  or  long-billed  birds.  These  examples 
will  suffice  to  show  with  what  extreme  caution  conclusions 
should  be  drawn  from  the  indication  of  the  facial  angle; 
and  although  there  may  be  a  rough  general  agreement  in 
the  highest  mammals  between  the  index  for  the  facial  angle 
and  the  intellectual  status,  it  is  even  in  them  very  often  ex- 
ceedingly fallacious. 

Of  course  the  index  of  the  facial  angle  will  vary  with 
the  bases  accepted,  and  the  indexes  of  Von  Bat  r's  and 
Owen's  methods  differ  considerably  from  tliat  of  Camj)er"s ; 
thus,  while,  according  to  Camper's  method,  the  facial  angle 
in  the  European  is  about  80°  and  in  the  African  about  70°, 
according  to  Owen's  in  the  former  it  would  be  about  95° 
and  in  the  latter  about  85°.  It  is  important,  therefore,  to 
ascertain  the  method  used  in  every  case.  Unless  otherwise 
indicated,  it  may  be  assumed  generally  that  Camper's  is 
the  one  adopted. 

The  substitutes  that  have  been  proposed  in  place  of  the 
facial  angle  will  be  more  properly  indicated  in  the  article 
on  the  Skill  (Meastremests  of  the).  A  method  analo- 
gous to  the  facial  angle  is,  however,  noteworthy  in  this  con- 
nection. f'RANioFAciAL  ANGLE  is  a  name  given  by  Prof 
Iluxley  (see  The  Anatomtf  of  the  Vertchrated  Aniiiiah,  p. 
420)  to  the  angle  subtended  by  the  intersection  of  (1)  the 
plane  of  the  bony  face  in  its  prominent  parts,  and  (2)  "a 
line  drawn  from  the  anterior  extremity  of  the  prrniaxilla 
to  the  anterior  extremity  of  the  basicranial  axis."  In 
the  several  races  of  mankind  **  it  varies  with  the  extent 
to  which  the  face  lies  in  front  of  or  below  the  anterior 
end  of  the  cranium,  from  less  than  90°  to  120°.      When 


it  is  great,  the  face  is  prot/nathoiig;  when  it  is  small,  the 

face  is  orihoipiathnis.  This  is  the  fundamental  condition 
o^  proffimlhism  or  orthnfpinthhm.  A  secondary  condition 
is  the  form  of  the  alveolar  portion  of  the  upper  jaw,  which 
so  far  as  it  is  vertical  tends  toward  orthognathism,  but  so 
far  as  it  is  oblique  and  produced  tends  to  prognathism." 

Theodore  Gill. 
Fa'cial  Nerve.  The  facial  nerve  is  the  seventh  cra- 
nial nerve,  according  to  the  numerical  classification  of 
Siimmering.  It  originates  from  a  mass  of  nerve-cells 
lying  deep  in  the  medulla  oblongata  in  its  upper  median 
part,  passes  out  of  the  medulla  at  its  upper  lateral  tract, 
just  behind  the  pons  Varolii,  leaves  the  cranial  cavity  by 
entering  the  internal  auditory  foramen  in  company  with 
the  auditory  (eighth)  nerve,  pursues  an  irregular  course 
through  the  petrous  portion  of  the  teni]ioral  bone,  and  is- 
sues from  the  skull  through  the  stylo-mastoid  fjramen. 
The  majority  of  its  branches  are  now  given  off,  and  the 
most  important  lie  in  the  superficial  parts  of  the  face,  and 
are  distributed  to  the  facial  muscles — the  muscles  of  ex- 
pression. The  deeper  branches  of  the  nerve  go,  after 
couimunicatiug  with  other  nerves,  to  the  muscles  of  tlie 
middle  ear  and  to  those  of  the  palate.  The  facial  nerve 
communicates  with  the  following  nerves  :  the  auditory,  the 
intra-cranial  symj)athetic,  the  pneumogastric,  the  glosso- 
pharyngeal, and  with  the  various  branches  of  the  trigemi- 
nus. 'Ihe  seventh  nerve  is  strictly  a  motor  nerve,  though, 
away  from  its  origin,  it  communicates  so  freely  with  the 
trigeminus  as  to  appear  sensitive.  It  is  often  called  jiortio 
dura,  to  distinguish  it  from  p'trtiu  vi'iUis,  the  auditory 
nerve,  considered  by  some  anatomists  a  portion  of  the 
seventh  nerve.  E.  C.  Seguin. 

Fa'cial  Xeural'gia^  a  disease  characterized  by  more 
or  less  paroxysnuil  pain  in  parts  of  the  head  and  face  sup- 
plied with  sensibility  by  branches  of  the  trigeminus  ner^c. 
Any  one  branch  of  the  trigeminus  nerve  may  be  the  seat 
of  pain  (in  brow-ague  the  supraorbital  branch),  or  all  its 
branches  may  be  involved.  The  cause  of  the  neuralgia  is 
a  morbid  state  of  the  nervous  centre  giving  origin  to  the 
nerve  (the  medulla  oblongata) :  and  this  morbid  state  may 
itself  be  the  result  of  simple  malnutrition  (anaemia),  of 
blood-pgisoning  (malaria),  or  of  inherited  predisposition. 
Various  other  pathological  conditions  may  give  rise  to  pain 
in  the  distribution  of  the  trigeminus,  irritation  of  other  sen- 
sitive nerves  (bad  teeth),  tumors  pressing  on  the  nerve,  in- 
flammation of  the  nerve  itself  E.  C.  Seglis. 

Fa'cial  Paral'ysis,  a  paralysis  of  the  superfilial 
muscles  of  the  face,  due  to  a  loss  of  the  motor  property  of 
the  nerve  supplying  them — the  seventh  or  facial  nerve. 
The  svmptoms  are  loss  of  expression  on  the  affected  side 
of  the  face,  a  drawing  of  the  mouth  and  features  generally 
to  the  opposite  (healthy)  side,  inability  to  close  the  eyelids 
on  the  palsied  side,  slight  impairment  in  articulation,  ow- 
ing to  palsy  of  a  part  of  the  muscles  of  the  tongue.  When 
both  sides  of  the  face  are  palsied,  the  face  appears  like  a 
smooth  mask,  the  mouth  (lips)  is  open,  the  eyes  cannot  he 
closed.  The  pathological  conditions  which  produce  this 
palsy  may  be  disease  of  the  cerebrum,  pons  Varolii,  or  of 
the  meduila  oblongata,  pressure  upon  the  nerve  in  the  skull 
or  in  the  canals  in  the  petrous  bone,  injuries  to  the  nerve 
in  these  locations  or  upon  the  face,  or  the  sudden  impact 
of  cold  air  upon  the  face  (draught).  E.  C.  Seguin. 

Faek'Ier's  Station,  tp.  of  Jackson  co.,  .\la.  Pop.  760. 
Fac  Siin'ile  [I,at.,  "  inake  the  like,"  imperative],  an 
exact  copy  of  a  picture,  handwriting,  or  any  work  of  art. 
Fac'tor  [Lat.,  a  "maker"],  in  mathematics,  is  one  of 
the  several  measures  or  divisors  of  a  number  or  quantity. 
The  name  is  given  to  each  of  those  quantities  which,  when 
all  are  multiplied  together,  will  produce  the  product. 

Factor,  a  general  agent  employed  in  the  purchase  or 
sale  of  merchandise,  with  power  to  retain  possession  of  the 
property  in  regard  to  which  his  authority  is  exercised,  and 
to  control,  to  a  large  extent,  its  management  and  disposal 
by  proceedings  in  his  own  name.  By  the  possession  of 
these  peculiar  powers  a  factor  is  distinguished  from  a 
broker,  who  onlv  conducts  negotiations  and  bargains  con- 
cerning property  of  his  principal,  without  having  it  in  liis 
charge,  and  who  properly  acts  in  a  representative  character 
by  the  use  of  his  principal's  name.  The  term  "factor," 
though  the  one  usually  employed  in  law,  is  not  so  common 
in  popular  usage  as  "commission  merchant"  or  "con- 
signee." Compensation  by  the  principal  is  generally  a 
certain  percentage  on  the  amount  of  purchases  or  sales, 
called  factorage  or  commission.  A  domestic  factor  is  one 
who  resides  in  the  same  country  with  his  principal;  a 
forcir/n  factor,  One  who  resides  in  a  different  country.  A 
foreign  factor,  in  his  relations  with  third  persons,  is  re- 
garded, to  a  large  extent,  as  if  he  were  himself  principal, 
and  he  is  therefore  under  a  greater  responsibility  than  one 
merely  domestic.    In  the  application  of  this  distinction 


FACTORY. 


the  States  of  the  Union  are  not,  according  to  the  general 
course  of  decieions,  regarded  as  foreign  to  one  another. 
The  fuudameiital  duty  of  a  fiictor  is  to  exercise  reasonable 
care  in  the  perforiuauce  of  ibu  duties  with  which  he  is  en- 
trusted, aud  to  exhibit  such  skill  and  prudence  as  is  re- 
quired by  the  nature  of  the  business  and  a  proper  con- 
sideration fur  the  welfare  of  his  emplo^-cr.  Otherwise,  he 
has  nu  valitl  chiitn  for  his  cuiuiiiissions.  and  for  injurious 
ncsligcnuo  and  default  may  even  be  subjected  to  an  action 
by  his  principal.  In  the  management  of  the  property 
committed  to  him  he  has  commonly  extensive  discretion- 
ary power.  He  may  buy  and  soil,  sue  and  be  sued,  collect 
money,  give  receipts,  etc.,  in  the  same  manner  as  if  he 
were  himself  owner  of  the  goods,  unless  specially  restricted 
by  the  principal.  If  any  special  instructions  are  given  to 
guide  his  action^  he  is  bound,  as  between  him  aud  his 
principal,  tu  follow  them  strictly,  except  in  some  few  cases 
where  the  necessary  protection  of  his  own  interests  re- 
quires that  such  directions  be  violated.  An  instance  of  the 
latter  kind  occurs  where  the  factor  has  made  advances  for 
his  principal,  an<l  finds  it  necessary  to  sell  the  goods  upon 
the  credit  of  which  the  advances  were  made,  in  order  to 
reimburse  himself,  upon  failure  or  refusal  of  the  principal 
to  make  repayment  after  proper  notice  and  demand.  In 
Such  a  case  the  generally  established  American  rule  is  that 
the  factor  has  a  right  to  sell  to  the  extent  of  his  advances, 
ev^en  in  opposition  to  the  wishes  of  his  principal.  The 
English  rule,  however,  is  different.  Eveu  where  the  factor 
violates  special  instructions,  he  may.  in  certain  cases,  con- 
fer a  title  upon  a  purchaser  acting  in  good  faith.  In  the 
absence  of  instructions,  factors  should  conform  to  the 
usages  of  the  business  iu  which  they  are  engaged,  aud  will 
be  justified  in  the  adoption  of  any  jiractice  which  such 
usages  warrant,  provided  there  is  no  wanton  disregard  of 
their  employers'  intcrusts.  They  have  a  lien  upon  the 
property  entrusted  to  them  for  their  commissions,  advances, 
and  other  proper  charges,  so  long  as  they  retain  possession. 
Sometimes,  in  consideration  of  an  increased  commission,  a 
factor  guarantees  the  payment  of  the  price  of  goods  by  the 
purchaser  to  his  principal.  lie  is  then  said  to  act  untler  a 
del  credere  or  guaranty  commission,  and  is  subject  to  most 
of  the  obligations  of  a  surety.  A  factor  acquires  no  right 
to  his  commissions  until  all  the  services  for  which  he  was 
engaged  have  been  rendered.    (.SccAoent;  BnoKEH.)    (Sco 

StoHY    on    A'jrit'-t/;    Dl'NI.Ap's   Polei/    on   Agency;    pARSONS, 

CuiTTY,  and  olher  authors  on  Contracts,  Statuies  have 
been  passed  in  England  and  some  of  the  American  Slates 
regulating  the  riglits  and  duties  of  factors  in  certain  re- 
spects.)    GKonr.K  Chask.       Rkvised  bv  T.  W.  Dwiuiir. 

Fac'lory  [from  the  Lat. /nrror,  a  "maker."  from /'«/r/o, 
/ncttim,  to  "make"].  This  word  is,  in  the  V.  S.,  ajjplied 
almost  exclusively  to  a  building  or  collection  of  buildings 
devoted  to  the  manufacture  of  goods  on  an  extensive  scale. 
Until  near  the  close  of  the  last  century  such  a  thing  as  a 
factory  was  hardly  known  in  America,  Now  fjictorios  have 
raultiplied  till  we  have  them  not  only  for  making  cloth,  to 
which  our  first  factories  were  devoted,  but  for  making  it  up 
into  clothing;  for  hats  and  hose  and  boots  and  shoes;  for 
doors  and  blinds  and  sashes;  for  household  furniture,  for 
carriages,  for  mechanics'  tools  and  agricultural  imple- 
ments, for  clocks  and  watches,  for  pins  and  buttons,  and 
other  articles  innumerable.  A  million  of  our  people,  prob- 
ably, are  engaged  in  these  various  manufactures. 

\Vc  propose  to  treat,  briefly,  in  this  article  of  tho/rtc/ory 
»y*tem  of  industry  as  distinguished  from  the  separate  and 
independent  hxhut  of  indiviituals,  with  reference  to  its 
bearing  upon  the  pecuniary,  mental,  physical,  and  moral 
interests  of  the  community. 

The  ftdrmifatfCM  of  the  factory  system  are,  1st,  the  bring- 
ing together  of  a  largo  number  of  workers  for  one  jnirpose, 
thus  seeuring  such  a  division  of  labor  that  each  may  bo 
employed  constantly  upon  some  one  jiart  of  a  complex  ob- 
ject. In  a  carriage-factory,  »■. y.,  no  indiviilual  makes  an 
entire  carriage.  One  set  of  men  work  on  the  bodies,  an- 
other on  the  wheel*",  another  (»n  axles,  etc.  And  these  aro 
again  subdivided,  no  one  making  an  entire  wheel,  but  ono 
w-k'ng  on  the  hubs,  another  the  spokes,  another  the  fel- 
loes; an-l  even  these  several  parts  are  still  further  distrib- 
uted. The  larger  the  number  of  hands  employed  in  a 
particular  establishment,  the  farther  the  division  of  labor 
maybe  earrie.!  ;  and  the  smaller  tlni  part  that  eacli  one 
has  to  perform,  the  more  skilful  tin.l  (Xpert  he  will  be  like- 
ly to  become  in  doing  it.  In  each  of  the  breech-loading 
riflofl  now  making  (.July,  IS71)  at  the  National  Armory  in 
Springfield.  Mas«.,  there  aro  sixty  different  ])ieces,  and 
more  than  six  hundrt'd  distinct  operations  in  making  them, 
and  some  six  hundred  men  ure  now  employ«'d  there.  Now, 
if  each  worknmu  were  required  to  go  through  all  these 
operations,  far  more  time  would  ho  lost  in  making  Iho 
changes  from  one  to  another,  and  getting  mind,  muscles. 
and   tools  adjuste<l   to  each   new   operation,  than   is  now 


'  spent  in  doing  all  the  work.  2d.  Machinery  is  made  to 
perform  a  large  share  of  most  factory  operations;  and 
they  are  not  only  performed  with  vastly  greater  rapiditv 
than  they  can  be  by  hand,  but  most  of  them  more  accu- 
rately also.  It  is  one  of  the  marvellous  triumphs  of  mod- 
ern macliinery  that  the  corresponding  parts  in  a  thousand 
or  a  million  complex  mechanisms  can  be  made  so  exactly 
alike  that  each  of  ihem  will  fit  in  the  place  of  any  other. 
So  if  a  wheel  or  lever  breaks  in  a  factory-made  watch,  an- 
other that  will  be  sure  to  fit  can  bo  ordered  and  sent  by 
mail  at  a  thousand  miles'  distance  ;  or  when  a  gun  is  dis- 
abled u])on  the  batlle-fiebl,  the  damaged  part  may  be  re- 
jdaeed  at  once  from  another  that  is  injured  in  a  different 
part.  Again  :  the  simplification  of  processes  by  the  use  of 
machinery  enables  a  cheaper  class  of  bauds  to  do  a  large 
share  of  the  work,  so  diminishing  further  the  price  of  the 
manufactured  goods.  The  direct  efl'ect  uf  the  factory  sys- 
tem, therefore,  financially  and  as  a  matter  of  political  econ- 
omy, must  be  largely  profitable  to  the  community  at  large. 

But  there  arc  aspects  of  the  factory  system  that  are  not 
so  pleasing — its  ditddvantaffrs.  Anuuig  these,  real  or  al- 
leged, are.  1st,  iutclUrtunl  dcgenemrif  of  the  operatives. 
This,  it  is  argued,  is  the  natural  consequence  of  being  en- 
gaged in  an  everlasting  routine  of  mechanical  operations 
that  require  so  little  mental  exercise:  at  the  same  time, 
opportunities  for  education  and  for  acquiring  general  iu- 
foriuation  are  very  limited. 

Another  danger  from  factory  employment  is  itijnrt/  to 
health.  The  work  is  often  done  in  crowded  and  ill-venti- 
lated rooms,  frequently  in  an  atmosphere  loaded  with  par- 
ticles from  the  materials  wrought  uimn.  or  iu  air  heated 
far  above  a  healthful  temperature,  perhaps  saturated  with 
moisture,  or  sometimes  even  pervaded  by  poisonous  gasts. 
Then,  the  work  is  such  as.  more  than  in  most  other  depart- 
ments of  labor,  taxes  some  muscles  at  the  expense  of 
others.  The  result  is,  not  seldom,  ])ositive  distortion  and 
deformity  in  a  degree,  and  when  it  fails  short  of  that,  can- 
not but  be  unfavorable  to  good  health.  Some  of  these  un- 
wholesome influences  touch  comparatively  few  ;  others 
affect,  iu  a  measure,  a  large  ])roportion  of  those  employed 
in  factories.  And  it  is  evident  that  the  more  complete  the 
division  of  labor,  the  more  will  some  of  these  injurious 
influences  be  aggravated. 

Again  :  ftimily  tien  aud  domestic  huhitn  are  likely  to  suf- 
fer, especially  through  the  extensive  employment  of  females 
in  the  mills. 

Furthermore,  it  is  alleged  that  so  large  a  cajdtal  is  req- 
uisite to  enable  ono  to  be  a  master-manufacturer  that  most 
of  the  workmen  despair  of  attaining  such  a  position,  and 
become  spendthrifts,  and  that  they  constitute  a  dangerous 
political  element,  their  limited  opjtortiinities  dis((ualifying 
them  for  intelligent  citizenship,  and  their  relation  to  their 
employers  preventing  them  from  casting  their  votes  inde- 
pendently. 

Finally,  it  is  thought  that  factories  arc  demoralizing, 
productive  of  irreligion  and  vice. 

Such  are  the  principal  disadvantages  known  or  susjicctcd 
to  attend  on  the  factory  system  of  industry.  And  there 
are  those  who  believe  that  the  densest  masses  of  ignorance, 
thriftlessness,  infidelity,  and  vice  are  f<uind  almost  exclu- 
sively in  manufacturing  towns,  and  regard  the  rise  of  a 
factory  village  as  the  breaking  out  of  a  plague-spot  iu  a 
community.  Thus,  a  Itritish  poet,  con ti-ni plating  the  manu- 
factories that  had  sprung  up  upon  a  certain  stream  dear  to 
his  youth,  exclaimed — • 

"  And  call  they  this  improvement  ? — to  have  chani,'cd, 
My  native  Clyde,  thy  once  romantic  shore. 
Where  Nature's  face  in  Imnished  and  estranged, 
Ami  heaven  retleeted  iu  thy  wave  no  more; 

Antl  for  the  daisiitl  greensward,  down  thy  slream 
Unsightly  briek-lancs  smoke  and  clanking  engines  gleam. 

"Speak  not  to  me  of-swarms  the  scene  sustains  ; 

Oni'  heart,  free,  laslinn  Nature's  hrealh  and  bloom, 
Is  worth  a  thousand  slaves  to  Miiiuinon's  trains. 

Hut  whither  goes  the  wealth,  and  k'ladd'iilng  whom? 

.*M'e,  left  but  lite  enough  aud  brcafliiui;  room 
The  hunger  and  the  hope  ot  life  to  feel. 

Yon  pale  mechanic  beiidiuii  o'er  his  loom, 
And  chitdluMMrs  self,  as  at  Ixion's  wheel, 
From  morn  till  midnight  t.isked  lo  oaru  its  little  meal." 

A  melancholy  picture,  indeed  I  And  its  gloom  is  not  nU 
the  mere  product  of  the  poet's  imagination.  Hut  we  think 
its  counterpart  would  be  easier  to  ltn«l  in  (treat  Hritain 
than  in  America.  And,  if  we  nmy  credit  Pome  apparenily 
trustwnrthy  statements  recently  publishetl,  it  would  not  be 
ditTieuU  to  paint  as  dark  and  as  truthful  a  picture  of  the 
condition  of  the  agricultural  laborers  in  some  districts 
there.  It  is  not  to  be  denied  that  there  have  been  factory 
villages  which,  if  we  took  them  as  fair  specimens  uf  what 
mauufaeluring  eommunilien  arc,  should  make  us  earnestly 
doprcoatc  their  multiplication.    Hut  thcro  10  rcoflon  to  think 


FACTORY  POINT— FAGGERrS. 


that  facts  as  they  exist,  in  this  country  at  least,  do  not  jus- 
tify the  very  disparaging  view  which  some  take. 

As  to  the  tendency  of  manufacturing  employments  to 
dwarf  the  intellect,  it  may  be  said,  first,  that  there  are 
some  compensations  for  any  lack  of  ordinary  means  of 
culture.  The  contact  of  mind  with  mind  where  so  many 
are  thrown  together  will  do  something  to  sharpen  the  in- 
tellect. Perhaps  the  fact  that  the  simple  operations  per- 
formed demand  so  little  mental  effort  may  lead,  in  some 
cases,  to  a  freer  range  of  thought  abroad.  And  it  not  un- 
frequently  happens  that  the  compact  populations  of  man- 
ufacturing towns  have  larger  opportunities  for  schools  and 
lectures  and  such  means  of  mental  improvement  than  those 
in  agricultural  towns.  Even  in  Great  Britain  high  au- 
thorities doubt  the  mental  inferiority  of  the  manufacturing 
class. 

That  factory  employments  are  injurious  to  health  seems 
better  established.  Yet  the  quietness  of  the  life,  and 
the  shelter  from  storms  and  from  extremes  of  heat  and 
cold,  may  counterbalance  some  unhealthful  conditions  ; 
and  in  most  factories  of  recent  construction  the  necessity 
of  ventilation  is  recognized,  and  of  securing  a  proper 
temperature  and  purity  of  atmosphere.  This,  however,  is 
limited  in  some  cases  by  the  necessities  of  the  work. 

As  to  the  alleged  un'thrift  and  hopeless  poverty  of  fac- 
tory-workers, it  is  not  sustained  by  observation  in  New 
England.  Many  of  th(^  do  accumulate  property  enough 
to  make  them  more  than  comfortal)le  in  advanced  years. 
And  if  this  is  not  generally  true,  it  is  not  for  want  of  op- 
])urtunity-  The  wages  they  receive  are  believed  to  be 
equal  to  those  of  the  corresponding  class  in  most  other 
departments  of  labor,  and,  as  a  general  rule,  they  are  as 
well  fed  and  clothed  and  housed. 

Of  the  moral  and  religious  condition  of  factory  popula- 
tions it  is  not  easy  to  speak  with  assurance;  different  per- 
sons come  to  different  conclusions.  But  from  the  direct 
testimony  of  numbers  of  intelligent  men  who  have  excel- 
lent opportunities  to  observe  in  various  places  and  divers 
branches  of  manufacture,  we  conclude  that,  when  rightly 
estimated,  the  moral  standing  of  our  larger  manufacturing 
towns,  at  least,  is  not  below  that  of  others  of  equal  size. 
They  seem  to  be  as  well  supplied  with  churches  ;  and,  since 
it  is  for  the  interest  of  employers  that  their  workmen  be 
temperate  and  virtuous,  they  are  pretty  sure  to  use  the 
great  power  of  control  which  they  have  to  exclude  cer- 
tainly the  grosser  forma  of  immorality  from  their  establi.-^h- 
ments.  It  is  true  that  the  operatives  in  some  of  our  largest 
and  oldest  manufacturing  towns  are  inferior  in  intelligence 
and  in  general  character  to  what  they  were  forty  years  ago. 
But  this  does  not  prove  a  damaging  influence  of  factory 
employment.  They  are  not  only  not  the  same  perso/is,  but 
they  are  drawn  from  very  different  sources.  A  large  ma- 
jority of  those  employed  in  our  cotton  and  woollen  mills 
to-day  are  of  foreign  origin,  and  others  are  from  families 
at  a  low  grade  in  the  social  and  mora!  scale ;  so  that,  re- 
membering what  the  raw  material  of  these  operatives  is, 
we  can  believe,  as  we  are  assured  by  men  who  know,  that 
there  is  in  general  a  decided  lifting  up,  and  not  a  degene- 
racy in  character  after  they  enter  this  employment. 

Remedies. — While  thus  we  guard  against  an  exaggerated 
estimate  of  the  evils  attending  the  factory  system,  unques- 
tionably they  are  enough,  and  great  enough,  to  demand 
the  earnest  inquiry,  What  can  be  done  to  remove  or  dimin- 
ish them  ?  Legislation  may  lend  important  aid  toward 
that  good  end.  It  han  done  something  in  Great  Britain 
and  in  this  country.  Laws  limiting  the  hours  of  work, 
limiting  the  age  at  which  children  shall  be  permitted  to 
enter  the  mills,  and  compelling  a  certain  amount  of  school- 
ing, have  accomplished  not  a  little  good.  Aud  while  there 
are  ditficulties  attending  the  regulating  of  such  matters  by 
law,  yet  probably  legislation  might  be  advantageously  yet 
farther  invoked.  Again  :  An  important  means  of  exciting 
a  healthful  ambition,  and  which  would  work  for  good  in 
various  ways,  is  allowing  the  operatives  themselves  to  be- 
come owners  of  stock  in  the  companies  for  which  they  la- 
bor. This  is  practised  now  by  some  companies,  and  might 
be  by  many  others  if  they  were  so  disposed. 

But  the  grand  remedy  for  the  ills  of  this  branch  of  in- 
dustry is  the  same  as  for  all  others — a  general  purification 
of  sovieti/.  There  are  wise  and  good  men  managing  some 
of  our  manufacturing  establishments  who  do  a  great  deal 
for  the  physical,  intellectual,  and  moral  health  of  their  em- 
ployes by  providing  good  work-rooms,  healthful  lodging- 
houses,  well-selected  and  free  libraries,  and  helping  to 
secure  suitable  religious  privileges.  And  when  upright, 
magnanimous  Christian  men  shall  be  at  the  head  of  all 
our  factory  companies,  there  will  be  a  great  diminution 
of  whatever  special  infelicities  now  attend  them.  Such  a 
consummation  may  be  distant,  yet  we  cannot  but  cherish 
strong  hopes  that  our  multiplying  manufactories,  instead 
of  being  the  curse  and  ruin  of  the  country,  are  to  eon- 


tribute  to  its  prosperity  socially,  politically,  and  morally, 
as  well  as  financially,  and  to  have  their  full  share  of  the 
glory  which  we  fondly  anticipate  for  the  nation. 

George  T.  Dole. 

Fac'tory  Point,  post-v.  of  Manchester  tp.,  Benning- 
ton CO..  Vt.,  on  the  Harlem  Extension  R.  R.  It  has  man- 
ufactures of  leather,  lumber,  wagons,  and  knit  goods,  and 
quarries  of  marble. 

Fac'tory  Village,  a  v.  of  Milton  tp.,  Saratoga  co., 
N.  v.,  has  two  ji.iper-niills. 

FactoryvilIe,8taten  Island.  X.Y.   See  New  Brighton. 

Fac'toryvillc,  post-v.  of  Barton  tp..  Tioga  co.,  N.  Y., 
has  a  planing-mill  aud  other  manufactures.     Pop.  3LS. 

Factoryville,  post-v.  of  Clinton  tp.,  Wyoming  co., 
Pa.,  on  the  Delaware  Lackawanna  and  Western  R.  R.,  15 
miles  N.  W.  of  Scranton.     The  seat  of  Keystone  Academy. 

Faculfe.    See  Srx,  by  Prof.  Charles  A.  Young,  Ph.  D. 

Fac'ulty  [Lat.  facuNat*],  as  applied  to  the  body  of  in- 
structors of  an  institution  of  learning,  is  a  term  of  me- 
diaeval origin,  and  at  first  designated  all  the  graduates,  or 
those  who  had  received  power  or  authority  {facuUas)  to 
impart  instruction.  There  were  said  to  be  four  faculties — 
those  of  philosophy,  medicine,  law.  and  divinity.  Even 
now,  the  whole  body  of  graduates  are  occasionally  so 
called,  especially  iu  the  phrases  ''medical  faculty"  and 
*' legal  faculty;"  but  more  frequently  the  officers  of  in- 
struction and  discipline  in  a  college  or  university  are 
collectively  designated  as  the  faculty  of  that  particular 
college. 

Faculty  of  the  IViud.  See  Mixd.  by  Pres.  James 
McCosH.  S.  T.  D.,  LL.D. 

FPe'ces  [the  plu.  of  the  Lat.yirr,  the  lees  of  wine  or  the  - 
dross  of  metals],  the  substance  ejected  by  animals  from 
the  alimentary  canal,  consists  in  general  of  (1 }  the  surplus 
of  the  food,  over  and  above  what  is  needed  for  nutrition 
for  the  time  being;  (2)  those  elements  of  the  food  which 
arc  not  available  for  nutrition  :  and  (3)  certain  excremen- 
titious  and  effete  matters  which  the  liver,  the  intestine, 
etc.  have  removed  from  the  Idood  (stercorine,  cholesterine, 
etc.).  To  these,  in  the  Monotremata  and  all  the  verte- 
brates inferior  to  mammals  (as  well  as  in  man}'  inverte- 
brates), the  renal  excretions  are  added.  Fa?cal  matters 
are  highlj- important  as  fertilizers ;  and  this  is  especially 
true  of  guano  and  the  excrement  of  birds  generally,  since 
it  contains  the  urinary  excretions  combined,  as  we  have 
seen,  with  those  of  the  intestine,  the  whole  in  a  very  con- 
densed form. 

Ffpcula,     See  Starch. 

Faed  (John),  artist,  b.  in  1S20  at  Burley  Mill,  Kirk- 
cudbright, Scotland.  His  father  was  an  engineer  and  mill- 
wright, but  the  lad  showed  a  taste  for  painting  that  made 
the  homely  surroundings  tributary  to  it.  and  at  the  age  of 
twelve  finished  a  picture  so  well  that  his  future  career  was 
determined.  In  1S41  he  went  to  Edinburgh  for  study,  and 
there,  in  1S50.  exhibited  pictures  which  attracted  attention 
from  their  naturalness  and  met  a  ready  sale.  He  painted 
Shnkspenre  and  hia  Frifuds,  The  Cotter's  Saturdat/  Aight. 
The  Soldier's  Jieturu,  Tarn  O'Shanter,  Haddon  Hull  of 
Old,  John  Anderson    my  Jo,  Parting  of  Gabriel  aud  Evan- 

f/r/ine,  and  other  pieces  of  kindred  character,  clothing  his- 
torical fact  with  sentiment.  Since  1804,  he  has  lived  in 
London.  0.  B.  FROTHiNonAM. 

Faed  (Thomas).  R.  A.,  younger  brother  of  the  above, 
b.  at  the  same  place  in  lS2fi.  He  too  had  a  passion  for 
art.  and  on  the  death  of  his  father  followed  his  brother  to 
Edinburgh.  At  the  Academy  of  Design  there,  under  the  in- 
struction of  Sir  W.  Allan,  he  soon  distinguished  himself.  His 
first  exhibited  piece  was  in  water-colors.  The  Old  English 
Baron.  After  that  he  tried  oil-painting,  like  his  brother 
choosing  humble  themes — Thr  Pltitfers  of  Draughted  The 
Shepherd  Boys.  In  1849,  Faed  became  an  associate  of  the 
Royai  Scottish  Academy.  Two  years  later  the  well-known 
picture.  ^Valtcr  Srott  and  his  Frit-nds  at  Ahhotsfurd,  made 
him  famous.  In  1852  he  removed  to  London,  and  sent 
his  work  to  the  Royal  Academy.  From  year  to  year  his 
reputation  increased.  The  Mitherless  Bairn  (IS-iS)  was 
pronounced  the  picture  of  the  season.  His  painting 
Baith  Father  and  Mifher  (1804)  was  again  exhibited  at 
the  World's  Fair  of  1807.  along  with  two  other  canvases 
by  the  same  hand.  Was  made  member  of  the  Royal 
A'cademy  Dec.,  1864.  0.  B.  Frothixgham. 

Faen'za,  city  of  Central  Italy.  19  miles  S.  W.  of 
Ravenna.  The  manufactures  of  the  peculiar  earthenware 
which  received  its  name  from  this  city  (faienrf)  have  re- 
cently increased  considerably.  The  city  has  many  remark- 
able old  buildings  and  fine  pictures.     Pop.  17,486. 

Fag'gert's,  tp.  of  Cabarrus  co.,  N.  C.    Pop.  619- 
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Fag'gingy  a  technical  term  to  denote  a  custom  which 
has  become  part  of  the  public-school  system  of  England. 
This  custuHi  differs  in  dotail  in  the  several  schools,  but 
rests  in  all  on  the  same  principle.  This  principle  is,  that 
the  disoiplino  of  the  school  should  be  left,  as  far  as  pos- 
sible, to  the  boys  themselves,  the  responsibility  for  order 
being  thrown  on  the  highest  form,  kntiwn  as  the  sixth 
form,  called  also  prefects  (as  at  "Winchester)  or  pneposters 
(as  at  Rugby).  Those  who  are  thus  rei^ponsible  for  dis- 
cipline have  also  the  right  of  "fagging"  the  boys  in  the 
lower  forms,  those  in  the  forms  immediately  under  the 
sixth  being  exempted.  Dr.  Arnold  dctines  fagging  as  '■  the 
power  given  by  the  supremo  authorities  of  the  school  to 
the  sixth  form,  to  be  exercised  by  them  over  the  lower 
boys,  for  the  sake  of  securing  a  regular  government 
amongst  the  boys  themselves,  and  avoiding  the  evils  of 
anarchy;  in  other  words,  of  the  lawless  tyranny  of  brute 
force."  {Qimvtt'rhf  Jonrwal  of  Education,  vol.  ix.)  The  or- 
igin of  this  custom  of  fagging  cannot  now  bo  ascertained 
with  any  certainty,  but,  so  far  as  there  arc  any  authentic 
recorils,  it  would  seem  to  have  always  existed  in  the  old 
schools.  Thus,  it  is  clear,  from  Christopher  Johnson's 
poem  De  ColU-ffHn  and  the  ConHuettidhinrinni  VetuM  Sc/io/i€ 
Efoni>:n>*in,  that  it  was  in  active  operation  at  Winchester 
and  Eton  in  the  sixteenth  century.  It  is  probable,  how- 
ever, that  the  custom  arose  as  soon  as  the  schools  re- 
ceived any  large  number  of  boys  as  boarders.  It  is  in- 
deed obvious  that  where  large  numbers  of  boys  of  ages 
ranging  from  ten  and  eleven  up  to  nineteen  are  thrown  to- 
gether away  from  their  own  homes,  they  must  be  placed 
either  under  the  constant  surveillance  of  masters  or  under 
some  distinct  aud  recognized  form  of  self-government. 
The  latter  alternative  has  always  prevailed  in  the  English 
public  schools,  and  is,  in  fact,  the  only  one  which  is  in 
accord  with  the  national  character.  There  is  abundant 
proof,  moreover,  that  the  custom  of  fagging  as  a  part  of 
the  system  does  not  stand  merely  on  tradition,  but  is  ac- 
cepted as  beneficial  at  the  present  time,  in  the  fact  that  it 
has  been  deliberately  introduced  in  the  schools  which  have 
been  founded  within  the  last  thirty  years.  The  number 
of  the  great  public  schools  had  remained  stationary  for 
three  hundred  years,  since  Queen  Elizabeth's  reign,  during 
which  Harrow,  Rugby,  and  others  not  so  well  known  were 
founded.  In  the  present  reign  a  remarkable  revival  has 
occurred,  aud  a  number  of  public  schools  have  been 
founded,  of  which  the  best  known  arc  Marlborough,  Ilai- 
Icybury,  Wellington  College,  and  Cheltenham.  Fagging 
has  been  introduced  in  the  three  former  of  these.  At 
Cheltenham,  where  the  school  is  in  a  largo  town,  and  is 
chiefly  composed  of  day-scholars,  or  hoys  living  nt  their 
own  homes,  though  there  is  no  legal  system  of  "fagging" 
recognized  by  the  school  authorities,  the  practice  exists, 
but  without  the  usual  safeguards  against  abuse.  In  all 
tho  schools  the  power  of  fagging  carries  with  it  certain 
duties.  Resides  that  of  keeping  order  generally,  the  sixth- 
form  boy  is  tho  recognizetl  adviser  ami  |)rotcctor  of  thi>se 
fags  with  whom  ho  comes  in  immediate  contact.  In  any 
case  of  bullying  or  bad  conduct  tho  appeal  of  tho  ag- 
grieved boy  is  to  the  sixtli-form  boy  of  his  room  or  pas- 
sage, or  to  the  head  of  Ins  house,  and  not  to  his  tutor  or 
house  or  form  master.  .And  the  sixth-form  boy  is  bound 
to  accept  the  responsibility  of  acting  himself,  ami  would 
completely  lose  caste  wore  ho  to  refer  any  but  flagrant  cases 
of  ill-cc»nduct  to  the  master. 

Simultaneously  with  the  public-school  revival  of  tho  last 
thirty  years,  however,  great  modifications  of  tho  fagging 
Rystcm  have  been  introduced.  At  the  beginning  of  that 
period  '"fagging"  included  a  number  of  menial  functions, 
8uch  as  cleaning  boots  and  candlesticks,  and  the  power  of 
tho  nixth  form  was  practically  unlimited  as  to  hours.  A  boy 
might  bo  fagged,  for  instance,  during  a  whole  afternoon  at 
cricket,  day  after  day.  All  this  is  now  changeil.  At  Eton 
ami  one  or  two  other  schools  there  is  now  no  erieket-fag- 
ging,  and  in  those  where  it  still  exists  it  is  very  light.  Thus, 
at  Ilailoybury  the  whole  of  tho  fags  are  taken  in  regular 
order  for  one  hour,  so  that  each  fag's  turn  cotucs  only  once 
in  three  weeks,  and  even  then  he  is  let  oil"  if  ho  makes  a 
good  cat(!h  or  otherwise  distinguishes  himself.  A  similar 
custom  nrevails  at  Muriborongb,  where,  however,  besides 
the  sixth  form,  the  Eleven  have  tho  power  of  fagging  at 
cricket — a  solitary  example  (it  is  believed)  where  this 
power  is  not  dej.ondent  on  proficiency  in  study  as  evi- 
denced by  position  in  the  school.  Football-fagging  is  also 
very  light  at  all  tho  schi.olw  except  Rugby,  only  some  half 
dozen  fags  being  told  off  to  keep  tho  bail  in  bounds.  At 
Rugl)y  every  fag  is  obliged  to  pliiy  "little  siile,"  Instin;? 
two  hours  at  most,  unless  he  holds  a  medical  certificate  of 
innl)ility  to  play.  He  i«  also  obliged  to  run  (in  the  paper 
chases)  unless  holding  such  a  certificate.  Apart  from 
game?,  general  fagging  is  practically  confined  to  running 
errands,  a  sixth -form  boy  having  power  to  call  any  fag,  at 


I  any  time,  for  this  purpose.     House-fagging,  in  like  man- 

I   uer,  consists  of  little  beyond  small  services  of  this  kind — 

I   carrying  up   the  trays  on   which  their  master's  breakfast 

and  tea  things  are  set,  and  j)erhaps  toasting  a  round  of 

I  bread  or  a  rasher  of  bacon.      "Study-fagging"  still  exists 

at  Rugby,  where  each  sixth-form  boy  has  two  fags  speci- 

I   ally  attaehed  to  him,  who  sweep  out  his  study  and  jmt  it 

'   in    order    in    alternate    weeks.     At   the    school-house  also 

"  night-fagging  "  is  still  in  force.     Every  fag  has  his  choice 

between  study-fagging  and  night-fagging.      The   rota   of 

night-fags  is  kept  by  the  head  fag,  who  tells  off  four  for 

each  week  in  the  term.     Their  duties  are  to  be  ready  in 

tho  passages  between  8.30  and  9.a0  to  answer  the  call  of 

any  of  the  sixth  form. 

At  Eton  the  fifth  form  have  tho  power  of  fagging,  but 
(as  above  stated)  it  is  usually  confined  exclusivcjy  to  tlie 
sixth  form.  The  numbers  of  the  sixth  are  not  strictly 
limited,  but  seldom  exceed  thirty-five  or  forty.  Harrow 
has  the  largest  sixth  form  of  any  school,  divided  into  the 
"upper,"  "lower,"  and  "modern  side,"  aud  nuinlKring 
eighty,  all  of  whom  have  the  power  of  fagging,  but  only 
the  tifteen  highest,  or  "monitors,"  have  the  power  of  en- 
forcing discipline  with  the  cane,  if  necessary.  Only  tho 
fifth  form  at  Harrow,  numbering  140,  arc  exempt  from 
fagging.  As  tho  school  averages  in  all  550  boj-s,  there  aro 
consequently  some  31^0  fags  to  SO  masters. 

The  most  distinguished  masters  of  pulilic  schools,  from 
Dr.  Arnold  downward,  have  been  singularly  unanimous  in 
their  approval  of  the  modified  system  of  fagging  which 
now  exists.  The  public  opinion  both  of  old  ])ublic-school 
men  and  of  the  boys  themselves  is  also  strongly  in  favor 
of  it  as  the  best  means  of  maintaining  the  due  subordina- 
tion of  ranks,  of  keeping  down  "cheek,"  and  i)reventing 
bullying.  There  is  every  likelihoocl,  therefore,  that  it  will 
not  only  continue  in  its  present  form  in  all  the  higher  jtub- 
lic  schools,  but  will  also  be  adopted  in  the  numerous  mid- 
dle-class public  schools  which  are  springing  up  in  England 
upon  old  and  neglected  foundations  or  in  consequence  of 
local  effort.  (See  also  Arnold's  i//e,  by  Stanley,  1st  ed., 
vol.  i.,  p.  105.  an<l  I{>'port  f>f  Public-School  Commhaiontra 
(1S64),  and  Aj'pnidix  of  Evidence  of  Bishop  of  Ej-ctcr, 
Dra.  Hutlcr,  linhton,  and  others;  and  specially  section  of 
Report  on   Monitorial  Syntemf  p.  42   et  seq.) 

Thomas  Hughes. 
Fa'gius  (Paul  BitcHEix),  German  Protestant  theolo- 
gian, b.  at  Rheizabern  in  the  Palatinate  1504,  \vas  pastor 
at  Isny  in  15o7.  and  jirofessor  of  Hebrew  at  Strasburg  in 
1544.  Was  in  Englan<l  in  1540,1111(1  was  appointed  to  tho 
chair  of  theology  at  Cambridge  University,  but  d.  Nov.  12, 
1549.  His  body  was  exhumed  and  burned  by  order  of 
Queen  Mary  in  1558. 

Fagna'ni  (Joseph),  b.  at  Naples,  Italy,  Dec.  24,  1819; 
stuilied  in  tho  royal  academy  of  his  native  city,  and  made 
crayon  portraits  in  early  youth;  went  to  Vienna,  Paris, 
and  Madrid,  antl  in  ISiU  came  to  tlie  U.S.  with  Sir  Henry 
Bulwer;  in  1H51  married  an  American  lady  and  settled  in 
New  York;  was  afterwards  distinguished,  both  in  Europe 
and  the  U.  S..  as  a  painter  of  portraits,  and  for  his  skill 
received  several  decorations  and  other  honors.  D.  in  New 
York  May  22,  187:J. 

Fa^un'duS)  post-v.  of  Warren  co.,  Pa.,  in  the  Oil  Re- 
gion. 

Fagns.     See  Beech. 

Fahluii.     See  Faun. 

Fahr'eiihcit  (GAniuKL  Daniel),  F.  R.  S.,  a  physicist, 
b.  in  moo  at  Dant/.ic.  Prussia;  became  a  constructor  of 
scientific  instruments ;  resided  in  France,  Englaml,  and 
afterwards  in  Holland,  and  was  everywhere  recognized  as 
one  of  the  leading  physicists  of  his  time.  In  1720  he  first 
introduced  the  use  of  mercury  in  thermometers.  Ho  in- 
vented tho  Fahrcnhoit  scale  (see  TiiKUMoMKTKit) ;  also  nn 
improved  areometer  and  other  valued  instruments.  Ho 
was  the  author  of  several  learned  papers,  chieflj'  regarding 
heat  aud  specific  gravities.     D.  at  .Vmsterdam  in  1740. 

Faidherhe  (Eons  Ef.oN  CiisAit).  French  general  of 
divisi^ni  and  author  of  several  geograjihical,  ethnograph- 
ical, and  linguistical  papers,  was  b.  at  Eille  .hine  it, 
IHIS.  and  began  his  career  in  the  colonies,  prineinally  in 
Algtria,  where  ho  served  with  distinction.  Made  himself 
favorably  known  while  governor  of  Senegal  by  several 
valuable  seienlifio  papers  which  were  published  in  tho 
Annifiire  dn  Sfnfunl  (IS.'iO.  ISHO,  nnd  ISfil)  and  in  Iho 
/tuflrtin  de  fa  Sociftfi  dr  fUnffrnphtr,  ]\o  also  wrote  ("hn- 
pitrr  dr  (Ifnffrnphir  utir  /»■  Xnrd-Ournt  dr  l' A/ritpir  {^t. 
Louis,  IHfil).    and    t'nflrrtiim    rompl^t^   dru  iiiMcriptinnK   A*N- 

midifptfH  (Paris,  IS70).  Published  from  Isr.O  the  IhdUtin 
dn  Srn/-(inl  (St.  Louis),  and  rendered  the  French  dominion 
in  Africa  great  service  by  his  exact  knowledge  of  tho 
country  nnd  its  population,  and  by  his  talent  of  orgaoixn- 
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tiou.  At  the  outbreak  of  the  war  with  Germany  he  com- 
manded the  subdivisiuu  of  Bona,  and  was  called  to  active 
partii;i}>atiuu  in  the  war  hy  the  government  of  National 
Delenoo  in  Dec,  1S71).  On  Dec.  '6  received  the  supreme 
comm;inJ  of  the  arm^e  du  Xord,  organized  in  and  around 
Lille.  He  couiiuauded  in  the  uudecided  or  drawn  battles 
of  tlic  Haliue,  on  Dec.  2:J.  1S70  {nUo  called  the  battle  of 
Qn^rieux),  and  of  Bayauino  on  Jan.  2  and  3,  1S71.  On  Jan. 
19,  1S7I,  he  was  defeated  by  General  von  Goeben  at  t^t. 
Qucntin,  but  his  artillery  was  weak,  and  he  Jiad  almost  no 
cavalry,  and  thus  it  is  certainly  not  to  be  wondered  at  that 
his  newly-organizcd  and  little-practised  forces  could  not 
hold  their  ground  against  the  old  German  soldiers,  led  by 
an  excellent  commander.  Acknowledged  as  a  very  able 
commander  and  organizer  in  war,  Faidherbo  entered  into 
politics  after  the  war  during  the  reorganization  of  the  gov- 
ernment. Joined  the  party  of  Gambetta,  and  was  elected 
to  the  National  Assembly  from  three  different  places  ;  ac- 
cepted the  election  from  his  native  place,  Lille.  But  when 
the  goverument  of  Thiers  triumphed,  and  the  influence  of 
Gambetta  decreased,  Faidherbo  retired  from  public  life. 
He  wrote  a  book  on  the  war,  Campnffne  de  Varnu'c  da 
iVorr/,  dedicated  to  Gambetta  (Paris,  1871).    A.  Niemann. 

Faience  [Fr.,  from  Faenza,  the  original  place  of  its 
mauufaL'ture],  a  name  for  glazed  pottery  having  an  earth- 
enware ground  and  enamelled  with  painted  designs. 

Fai-Fo,  seaport  of  Anam,  and  a  mart  of  con^;iderable 
importance.  It  trades  principally  with  China,  and  exports 
sugar  and  cinnamon.  It  has  a  hirge  Booddhic  temple, 
with  2  Chinese  temples.     Pop.  5000. 

Faillou  (MicHKL  ETiENXt;).  b.  at  Tarascon,  France,  in 
1711'.),  became  a  Sulpiciau  in  Pai'is,  and  in  LSJl  came  to 
Canada  as  a  visitor  to  the  riulpician  houses  of  that  coun- 
try. He  published  numerous  valuable  biographies  of  dis- 
tinguisheii  French  Canadian  religionists,  and  undertook  an 
extended  history  of  the  French  in  Canada,  of  which  3  vols. 
4to  ( 1865-00)  were  completed.     D.  at  Paris  Oct.  25,  1S70. 

Failly,  de  (Charles  Achille).  French  general,  was 
b.  at  Kozoy-sur-Serre.  Aisne,  Jan.  21,  1810.  After  1828 
served  partly  in  France,  partly  in  Algeria.  In  the  Crimean 
war  distinguished  himself  in  the  battle  of  the  Alma  and  the 
storming  of  Sebastopol ;  and  at  the  battle  of  the  Tscher- 
naya  led  his  brigade  with  valor  and  success.  In  the  war 
against  Austria,  in  l8o9,  commanded,  as  general  of  divis- 
ion, the  third  division  of  the  fourth  army  corps,  and  on  the 
day  of  the  battle  of  Solferino  received  the  grand  cross  of 
the  Legion  of  Honor.  After  this  war,  ancl  to  1870,  was 
president  of  the  comite  consultatif  do  rinfauterie.  and 
under  his  authority  all  improvements  in  the  equipment 
and  exercise  of  the  infantry  were  discussed  and  put  in 
practice;  he  had  the  merit  of  introducing  the  Chassepot 
gun.  In  1807  commanded  the  expedition  whose  task  was 
to  protect  the  pope  against  the  attacks  of  Garibaldi,  and 
his  namp  attained  a  sad  celebrity  from  the  battle  of  Mcn- 
tona,  in  which  Garibaldi's  irregular  host  were  slaughtered, 
and  frum  the  report  of  this  battle,  in  which  the  Chassepot 
gun  was  mentioned  as  having  done  ''wonders.'*  At  the 
beginning  of  the  war  with  Germany,  Failly  received  the 
command  of  the  tifth  corps,  but  was  very  unsuccessful,  and 
was  violently  attacked  by  his  countrymen ;  after  the  war 
he  published  a  pamphlet  in  vindication  of  himself — Mnrches 
et  operations  (In  cfutpu'e/ite  corps  (Brussels,  1871) — in  which 
a  broken  heart  speaks  from  every  line.  The  principal 
charges  brought  against  Failly  are — that  at  Worth  h(!  did 
not  come  to  the  support  of  MacMahon.  though  he  stood 
near  enough  to  do  so ;  and  that  he  marched  his  corps  from 
Chalons  to  Sedan  so  badly  and  improvidently  that  it  was 
surprised  and  defeated  at  JBaumont.  On  these  accounts  he 
lost  his  command  on  the  very  day  before  the  battle  of 
Sedan.  In  the  above-mentioned  pamphlet  he  tries  to  re- 
fute these  charges,  but  on  his  return  from  German  captiv- 
ity he  received  no  command.  August  Niemann. 

Faineants  [Fr.],  ("Do-Nothings"),  a  name  applied 
to  several  Fraukish  sovereigns,  chiefly  of  the  Merovingian 
dynasty.  The  title  is  indicative  of  their  idle  and  worth- 
less reigns,  which  indeed  were  merely  nominal.  Thierry 
III.  of  Austrasia  and  Burgundv,  Clovis  III.,  Childebert 
III.,  Dagobert  III.,  Chilperic  II..  Thierry  IV.,  and  Chil- 
deric  III.,  all  Merovingian  kings  of  France,  were  rot's 
faineants,  as  was  also  Louis  V.,  the  last  of  the  Carlovin- 
gians.  The  same  appellation  is  often  applied  to  worthless 
monarchs  of  later  times  and  other  countries. 

Faint'ing  {S^/)icnpc),  a  more  or  less  complete  and  sud- 
den loss  of  sensation  and  of  the  power  of  motion,  unac- 
companied liy  convulsions,  but  usually  attendo<l  by  feeble- 
ness of  the  circulation  and  respiration.  Fainting  is  attended 
by  nnasmia  of  the  brain,  its  proximate  cause;  more  re- 
motely it  m:iy  be  caused  by  loss  of  blood,  by  profound 
emotional  disturbance,  or  by  heart-disease.     Closely  akin 


to  it,  but  more  permanent  and  dangerous,  are  the  collapse 

which  occurs  in  cholera  (caused  by  loss  of  the  fluid  con- 
stituents of  the  blood)  and  the  shock  which  follows  se- 
vere injuries.  Fainting  is  to  be  treated  by  placing  the 
patient  on  his  back  in  a  horizontal  ]»osition,  or  with  the 
head  and  chest  slightly  depressed  below  the  level  of  the 
rest  of  the  body ;  by  admission  of  fresh  air  to  the  pati«nt; 
and.  in  prolonged  cases,  by  applying  diffusive  stimulants 
to  the  nostrils  and  resorting  to  artificial  respiration.  Faint- 
ing is  seldom  mortal,  unless  in  cases  of  severe  disease. 
Revised  by  Willard  Parker. 
Faioani«     See  Fayum. 

Fair  [a  word  kindred  to  the  Lat./crm,  a  "holiday"]. 
This  name  was  originally  given  to  stated  tem])orary  mar- 
kets containing  many  kinds  of  goods  and  wares.  When 
population  was  sparse,  and  the  means  of  travelling  and 
transportation  were  extremely  limiteii,  it  was  found  most 
convenient  to  expose  merchandise  for  sale  at  the  largest 
gatherings  of  the  people.  Hence,  European  fairs  were 
eai-ly  identified  with  religious  festivals,  and  were  often 
designated  by  the  name  of  the  saint  in  whose  honor  each 
festival  was  held.  However,  as  the  difticulties  and  dangers 
of  intercommunication  diminished,  and  the  number  of  cities 
and  villages  increased,  factories,  shops,  and  warehouses 
became  more  accessible,  and  the  inhabitants  generally 
found  it  more  convenient,  as  well  as  more  profitable,  to  buy 
goods  as  they  needed  them,  from  time  to  time,  than  to  jiur- 
chase  a  year's  supply  in  advance.  Thus,  fairs  for  the  sale 
of  goods  constantly  decreased  in  number  and  importance 
with  the  growth  and  improvement  of  each  country,  until 
not  more  than  two  or  three  of  any  note  were  held  in  all 
Europe.  The  most  Himous  of  these — and.  it  is  said,  the 
largest  in  the  world — is  held  annually  during  the  months 
of  July  and  August  at  Nijni-Novgorod  in  Russia,  situated 
at  the  confluence  of  the  rivers  Volga  and  Oka,  about  205 
miles  E.  of  Moscow.  The  amount  of  sales  at  this  fair  is 
reported  to  have  reached  the  enormous  sum  of  100,000,000 
roubles  (about  $112,000,000).  Yet  it  is  not  improbable 
that  the  proposed  Siberian  railway  will,  when  completed, 
open  new  places  of  business  along  its  line  through  North- 
ern Russia  and  Central  Asia,  and  thus  eventually  cut  off 
the  supplies  which  are  now  gathered  annually  at  Nijci- 
Novgorod.  In  Arabia.  Hindostan.  and  other  Eastern 
countries  such  fairs  are  still  held,  and  will  continue  to  be 
so  until  the  general  introduction  of  railways  and  ether 
modern  improvements. 

In  the  U.  S..  temporary  markets  containing  the  effects 
of  itinerant  merchants  are  entirely  unknown,  although  the 
term  fair  is  often  applied  to  such  collections  of  fancy  ar- 
ticles as  are  generally  sold  by  ladies  for  the  benefit  of  re- 
ligious and  charitable  aPsociati<ms.  This 'term  has,  how- 
ever, a  far  higher  meaning,  and  now  more  frequently  desig- 
nates a  collection  of  superior  products  which  arc  exposed, 
not  for  sale,  but  solely  for  public  inspection,  and  for  care- 
ful examination  by  experts  as  to  their  respective  qualities. 
Numerous  annual  fairs,  embracing  rare  s|»ecimens  of  skill, 
industry,  and  inventive  genius,  and  furnishing  abundant 
evidence  of  progress  and  improvement,  form  a  feature  pe- 
culiar to  this  country.  They  are  identified  with  a  grand 
movement  for  bettering  the  material  condition  of  man, 
which,  by  enlisting  all  classes,  and'thus  securing  the  hearty 
co-operation  (d'  the  mass  of  the  people,  has  already  gathered 
irresistible  force,  and  must  therefore  be  regarded  as  the 
most  significant  sign  of  advancement  in  the  nineteenth 
century. 

Several  attempts  were  made  at  an  early  day  in  this 
country  to  encourage  art  an<i  invention  by  offering  jirizes  for 
superior  specimens  of  a  few  kinds  of  goods,  but  no  per- 
manent system  for  improvement  was  established  until  the 
year  1810.  Elkanah  Watson,  a  merchant  of  Albany.  N.  Y., 
whose  original  plans  regarding  inland  navigation,  uniform 
currency,  and  general  education  entitle  him  to  a  promi- 
nent place  among  American  philanthropists,  was  the  real 
author  of  the  present  system  of  fairs  and  cattle-shows  sus- 
tained and  directed  by  agricultural  societies.  Having  re- 
tired from  active  business,  and  removed  to  his  farm  near 
Pittsfield.  Mass.,  he  conceived  the  idea  of  interesting  the 
farmers  of  Berkshire  county  in  holding  an  exhibition  of 
improved  breeds  of  cattle  and  superior  products  of  the  soil, 
for  the  purpose  of  proving  what  might  be  accomplished  by 
proper  culture;  and  to  compensate  and  reward  exhibitors 
for  the  care  and  labor  bestowed  on  their  specimens,  prizes 
were  to  be  awarded  for  the  best.  The  first  fair  was  quite  a 
success,  and  for  the  purpose  of  enlarging  the  next  he  ap- 
pealed to  the  citizens  of  Boston  for  pecuniary  aid.  but 
failed  to  get  a  single  favorable  response.  Ex-President 
John  Adams,  in  his  reply,  made  it  quite  apparent  that  the 
leading  men  of  that  day  did  not  appreciate  the  import- 
ance of  this  new  stej)  for  encouraging  the  useful  arts.  This 
was  pithily  expressed  in  a  single  sentence :  *'  You  will  gel 
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no  aid  from  Boston :  commeroe,  literature,  theology,  medi- 
oino,  the  university,  and  universal  politics  are  against  you." 
Watson  was  not  thwarted  by  this  rcbuflT;  he  redoubled  his 
exertions  at  home,  and  for  several  years  annual  fairs  were 
held.  In  isl,')  he  returned  to  .\lbany.  and  immediately 
proccetled  toorj^anize  an  a;^rieultural  society  and  to  estab- 
lish fairs  and  cattle-shows  in  the  neighboring  counties.  In  ^ 
1819  the  legislature  of  the  .State  of  New  York  passed  an  ; 
act  appropriating  silll.llOO  annu.ally,  for  six  years,  for  the  ' 
priimoiion  nf  agriculture  and  fanuly  m.anufaclures,  which 
was  to  be  divided  among  the  agricultural  societies  of  the  j 
several  counties  in  proportion  to  their  populati<m.  provided 
a  like  sum  was  raised  in  each  liy  voluntary  subscription. 
In  I8:!2  the  present  State  .Agricultural  Society  was  incor- 
porated, and  in  l^Jl  a  law  was  passed  similar  to  that  of 
1811),  appropriating  the  sum  of  SSnOO.  Under  the  present 
system  each  county  agricultural  society  is  required  lo  re- 
port annually  to  the  State  society,  which  embraces  the 
essential  part's  of  the  whole  in  its  report  to  the  legislature. 
This  jdan  of  organizing  State  and  county  agricultural  so- 
cieties, with  power  to  hold  fairs,  was  ailopted  before  IS.'iS 
in  the  States  of  Michigan,  New  Hampshire,  Indiana,  Wis- 
consin, Massachusetts,  Connecticut,  Illinois,  Vermont.  Ten- 
nessee, California,  Maine,  and  Iowa.  Many  other  States 
have  been  added  to  this  list  since  that  time.  Nothing  il- 
lustrates the  rapid  extension  of  this  system,  ami  the  popu- 
lar sentiment  in  its  favor,  better  than  the  announcement 
of  a  grea'  fair  at  Om.aha,  Neb.,  and  another  at  C(dorado 
S|irings  within  the  Itocky  Mountain  range,  in  the  fill  of 
187J.  These  societies  arc.  as  a  general  rule,  under  fho 
guidance  and  patronage  of  the  best  and  most  influential 
farmers,  who  take  a  natural  pride  in  the  efficient  manage- 
ment of  their  respective  fairs.  The  collected  transactions 
of  State  agricultural  societies,  including  reports  cm  annual 
fairs,  printed  by  onlor  of  the  several  legislatures,  already 
form  a  largo  and  valuable  library  on  the  subject  of  agri- 
culture and  the  allied  arts. 

Other  fairs  of  a  more  varied  and  comprehensive  kind 
have  been  held  in  many  of  the  large  cities  of  this  country, 
prominent  among  which  are  those  of  the  American  Insli- 
tute  of  tho  city  of  New  York,  the  Franklin  Institnto  of 
Philadclphha,  the  Maryland  Institute  of  Baltimore,  tho 
Massachusetts  Charitable  Mechanics'  Association  of  Bos- 
ton ;  also  the  industrial  exhibitions  of  Chicago,  Cincin- 
nati, ,St.  Liniis,  New  Orleans,  and  San  Francisco. 

These  exhibitions  embrace  not  only  agricultural  prod- 
ucts, but  superior  specimens  of  the  fine,  ornamental,  and 
useful  arts,  incluiling  working  models  of  recent  inventions, 
machinery  in  motion,  improved  chemical  and  meciianical 
processes,  with  the  material  resulting  therefrom,  and  prac- 
tical illustrations  of  the  best  methods  of  generating  and 
utilizing  force.  The  articles  composing  those  ilisplays  are 
arranged  according  to  various  systems  of  classification  : 
that  of  tho  American  Institute  is  the  simplest  and  most 
comprehensive  of  any  yet  ilevised.  It  consists  of  seven 
deparlments,  each  of  which  is  divided  into  seven  groups; 
anil  every  possible  product  or  device  can  bo  readily  as- 
signed in  a  proper  placie  in  one  of  these  forty-nine  ilivis- 
ions.  The  remarkable  feature  of  these  fairs  is  the  sjjirit 
of  emulat-ion  evinced  by  exhibitors.  This  desire  to  o.xcel, 
although  it  may  bo  stimulated  by  both  rewards  and  rivalry, 
springs  from  a  longing  to  accomplish  a  given  end  by  th(^ 
best  anri  most  economical  methods.  Their  highest  am- 
bition is  to  aild  something  to  the  stock  of  useful  know- 
ledge. Fortunately,  this  friendly  strife  for  supremacy  in 
skill  and  ingenuity  has  a  constant  tendency  to  expand  and 
give  greater  variety  and  value  to  every  display.  (Compe- 
tition is  not  solely  an  incentive  to  improvement,  for  by  dc- 
manrling  the  severest  tests  it  becomes  the  means  of  expos- 
ing the  advantages  and  ilefects  of  every  construction,  thus 
ensuring  Iho  ado|)fion  of  tho  best. 

Few  persons  are  aware  of  the  great  expense  incurred  by 
many  exhibitors  for  the  purpose  of  making  an  imposing 
display  at  these  fairs,  or  of  tho  large  sums  expendeil  by 
their  respective  managers  to  render  them  attractive,  in- 
structive, and  of  real  beiicfit  to  their  patrons.  Complete 
returns  of  the  number  of  persons  attending  tho  numer'uis 
ngrictiltural  an<l  other  fairs  have  never  been  macle,  hut 
from  earcfid  estimates  it  may  be  safely  assumed  that  the 
average  total  number  of  visitors  during  each  year  exceeds 

,s,nnii,noft. 

The  advancement  of  man  is  clearly  indicated  by  inven- 
tion and  dis(!Overy.  Whatever  may  be  the  state  of  his 
shifting  opinions  on  soeini  ami  political  fiuestions,  his 
actual  progress  and  elevation  mainly  depend  on  increased 
faeilifies  for  supplying  his  wants  of  body  and  minri  by 
means  nf  new  devices  which  will  lessen  the  rigor  of  man- 
ual labor  anil  render  knowledge  more  accessible.  The 
I  highest  evidences  of  the  increasing  skill  of  our  artists  and 

artisans,  and  of  the  constant  growth  and  prosperity  of  this 
'ountry,  arc  to  be  foun<I  in  its  numerous  autumnal  fairs. 


and  together  they  form  a  reliable  index  of  the  annual  pro- 
gress made  in  developing  its  material  resources. 

SaxIIKL  D.  TlLLMAX. 

Fair'bairn  (Patrick).  T>.  I).,  a  farmer's  son,  was  b.  at 
(treenlaw.  Berwicksliire,  Scotland,  in  ISOii.  graduated  at 
the  University  of  Edinburgh,  was  settled  in  1h:J0  in  one 
of  the  Orkney  Islands,  at  liridgeton,  a  suburb  of  Glasgow, 
in  18.'57.  and  at  Saltouu,  near  his  birthplace,  in  ISUt.  After 
being  for  some  years  professor  at  Aberdeen,  he  was  in  l.^r»f) 
made  princi]>al  and  professor  of  systematic  theology  and 
New  Testament  exegesis  in  the  Free  Church  Theological 
Ccdlege  at  lilasgow.  He  d.  suddenly  Aug.  C,  1874.  His 
principal  works  arc  The  Ti/pnUnj;!  of  Scripture  (1847;  5th 
ed.  I.'<70):  Vmnrnvniani  oi'i  Kzekii'l  (M^;n  :  2d  ed.  1855); 
Propheri/,  itt  Xftltire,  FiuwtioHH,  anil  futfrprt  lafinn  (ISjO); 
ffennrnntlifat  Mfnninl  (1858);  Rrrr/ntion  nf  Ltitr  in  Scrip- 
ture (\SC}^)  ;  and  a  commentary  on  The  J'ttntoral  EpintteH 
of  Pan!  (1873).     Ue  visited  the  U.  S.  in  1871. 

K.  D.  HiTcncorK. 

Falrbairn  (Robert  BitiNCKEiuioKr),  D.  D.,  a  elergy- 
nian  of  the  Episcopal  Church,  was  b.  in  the  city  of  New 
Y(jrk  May  27,  181S;  educated  at  thi'  Mechanics'  School  in 
Chambers  street.  New  Y'ork,  and  at  Trinity  College,  Hurt- 
ford,  where  he  graduated  11.  A.  1840.  and  also  at  (he  Gen- 
eral Theological  Seminary,  New  York.  Immediately  after 
his  ordination  as  deacon  .Inly  2,  184;i.  became  the  rector 
of  Christ  Church.  Troy,  N.  Y. '  From  185.'!  to  1862  was  the 
jtrincipal  of  the  Catskill  Academy,  as  well  as  rector  of  Cal- 
vary Church,  Cairo,  N.  Y.  In  1802  was  aj»]iointed  the  pro- 
fessor of  mathematics  and  natural  philosophy  in  St.  Ste- 
phen's College.  Annandale,  N.  Y.,  of  which  instituti<m  ho 
became  warden  in  1SC3,  antl  alsr)  professoi- i>f  moral  philos- 
ophy. He  still  continues  to  preside  over  this  college.  Is  the 
author  of  several  printed  sernums.  addresses,  and  pamph- 
lets on  religious  and  educational  subjects. 

Fairbairn  (Sir  Thomas),  Bart.,  C.  E..  eldest  Pf>n  of 
Sir  William  Fairbairn,  b.  at  Manchester  18211.  As  "Ami- 
cus" in  tho  London  7'inies  and  in  other  ways  he  has  sought 
tho  so('ial  progress  of  England,  writing  upon  trade-union- 
ism, art,  etc.  Was  active  in  arrangements  for  the  great 
English  exhibitions  of  1851  and  1802. 

Fairbairn  (Sir  William),  Bakt.,  F.  R.S.,  L1,.D..  a 
noteil  British  civil  engineer,  b.  at  Kelso,  .*^i'ot  land,  in  1780; 
received  his  early  cducati<m  at  a  parish  school,  with  some 
instruction  from  his  uncle,  and  was  apprenticed  to  an 
engine-wright  at  a  British  colliery.  On  the  termination  of 
his  ajiprenticeship  worked  for  two  vf'ars  in  Eondfm.  when 
he  visited  various  places  in  Englanrl.  AVjiJes.  and  Ireland, 
working  for  a  brief  time  in  each,  in  lU'der  to  acijuire  a 
practical  knowledge  of  inechanieal  engineering.  In  1817 
began  business  on  his  own  neeount  at  Manchester.  His 
first  imi>ortant  im]iroveinent  was  the  substitution  of  iron 
for  wood  in  the  shafting  (d'  cotton-mills,  and  the  use  of 
lighter  simfting  where  metal  was  already  in  use.  By  this 
change  the  cost  of  machinery  was  redueeil  and  tho  speed 
increased  fourfold.  His  attention  was  next  directed  to 
the  u.se  of  iron  for  shijis.  and  he  was  the  first  in  England 
to  construct  an  inui  ship.  This  branch  of  industry  he 
subsequently  develoiied  to  a  great  extent,  making  it  his 
Jtrincipal  business,  ftlore  than  one  hundred  iron  shi]is  were 
constructed' by  his  firm,  varying  in  size  from  the  smallest 
to  the  war-vessel  of  2I'j(HI  tons.  By  invitation  of  the  Brit- 
ish Association  (18:!l-:i5),  in  connecticm  with  Mr.  Ilodg- 
kinson.  he  investigated  the  causes  of  certain  su]qiosed  de- 
fects ill  iron  prodiici'il  by  hot-blast  furnaces,  and  submilled 
a  valualde  re]iiMt  upon  the  suliji'ct.  Also,  at  the  in- 
stance of  scieiitilie  bodies,  and  for  his  own  inforniMlion, 
made  a  protracted  series  of  experiments  to  test  the  strength 
of  various  kinds  of  iron:  also  on  the  resistance  of  hollow 
tubes  or  evlinders  to  outside  jircssure,  which  led  lo  valu- 
able prnciical  results.  Mr.  Fairbairn  co-operated  with 
Robert  Stephenson  irt  designing  and  constructing  Iho 
great  tubular  bridge  across  the  Menai  Strait,  nud  nt  his 
instance  the  plan  suggested  by  Mr.  ,Stepheiison  was  modi- 
fied to  better  liK'cl  the  required  conditions,  and  it  was 
owing  to  his  "  determined  |ierscvi-rni "  (hat  Mr.  Stephen- 
son's conception  became  realized.  Sir  Win.  was  one  of  Ihe 
founders  of  the  British  Association  fio  Ihe  Advancement 
of  Science,  and  tho  author  of  many  valuable  profissioiml 
books  and  papers,  nniiuig  which  iiiiiy  be  mentiimed  Mill-: 

ami  illll.li-ork.  fron.  ill  lliftor,,  ,i,..l  Mannfnrtur,,  A/.pli- 
ration  .</■  Iron  to  llnililiwi  f'nrpoKr,,  /ron  Shiplalihlini/ 
I'neful  fnfnrmatinn  for  Enijlneerit,  Isl,  2il,  and  ;id  series. 
President  of  the  British  Association,  corresponding  member 
of  the  National  Institute  of  France,  ami  chevalier  of  the 
Legion  of  Honor.  Created  a  baronet  in  18(19.  1).  Aug, 
17,  IS7I.  0.  C.  Simmons. 

Fair'bnnk,  post-lp,  of  Buohnnan  eo.,  la.     Pop.  12.18. 

Fair'baiiks,  Ip.  of  Sullivan  co.,  Ind.     Pop.  12.11. 
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FAIRBANKS— FAIRFIELD. 


Fairbanks  (Ebastus),  LL.D.,  an  American  maoufao- 

tiirer,  b.  at  Brimfield,  Mass.,  Oct.  2.S,  1792,  formed  a  part- 
nership Willi  liis  iirother  for  the  malting  of  scales  in  1825 
at  St.  Johusbury,  Vt.,  and  their  works  there  have  a  world- 
wide reputation.  Was  member  of  the  Vermont  legisla- 
ture 18:t6-.38,  governor  of  the  Slate  in  1852-53  and  1800- 
61,  and  d.  at  St.  Johusbury,  Vt.,  Nov.  20,  1864.  Gov- 
ernor Fairbanks  was  a  man  of  unusual  business  abilities, 
a  faithful  and  disinterested  public  officer,  a  citizen  of 
spotless  virtue  and  integrity,  and  a  liberal  benefactor  of 
many  religious  and  charitable  enterprises,  in  the  success 
of  which  he  took  a  deep  interest. 

Fair  Bluff,  tp.  of  Columbus  co.,  N.  C.     Pop.  13U9. 

Fair'burii,  post-v.  of  Campbell  eo.,  Ga.,  18  miles  S.  W. 
of  AUanta,  on  the  Atlanta  and  West  Point  R.  R.     P.  305. 

Fair'bury,  post-v.  of  Indian  Grove  tj).,  Livingston 
CO.,  111.,  at  the  crossing  of  the  Toledo  Peoria  and  Warsaw 
and  the  Chicago  and  Paducah  R.  Rs.,  10  miles  S.  E.  of 
Pontine,  111.  It  has  2  banks,  3  grain-elevators,  a  line  hall, 
6  churches,  1  weekly  newspaper,  and  a  general  publishing 
and  printing  house  ;  also  coal-mines,  mills,  shops,  factories, 
etc.  It  is  in  a  thickly-settled  aud  fertile  region,  abound- 
ing in  coal,  limestone,  fire-clay,  sandstone,  and  a  micace- 
ous quartz  which  affords  a  fine  fireproof  building-material. 
Clays  of  nearly  all  colors  abound.  Pop.  1493. 
0.  J.  A  L.  W.  biMMiCK,  Eds.  and  Pibs.  "  Isdependent." 

Fairbury,  post-v.  and  tp.,  capital  of  .Telferson  co., 
Neb.,  is  situated  on  the  Little  Blue  River  and  on  the  line 
of  the  St.  Joseph  and  Denver  City  R.  R.  It  has  a  splendid 
water-power,  a  fine  flouring-mill,  a  good  school-house,  2 
churches,  a  steam  saw-mill,  1  weekly  newspaper,  1  bank, 
2  drug  and  5  general  stores,  4  lumber  yards,  etc.  Pop.  of 
tp.  370.  Geo.  Ckoss,  Ed.  "  Gazette." 

Fair'child  (James  H.),  D.  D.,  president  Oberlin  Col- 
lege, b.  1S17  at  Stockbridge,  Mass.,  was  removed  to  Ohio 
when  a  year  old;  at  seventeen  years  of  age  entered  Ober- 
liu  College  as  freshman,  and  has  been  connected  with  the 
college  thenceforth  to  the  present  time.  In  1S3S  was 
tutor,  in  1842  jirofessor  of  languages,  in  1847  of  mathe- 
matics, in  1858  of  theology,  and  in  1S66  became  its  pres- 
ident. Has  published  X[oraf  PliilusojtJiij,  and  pamphlets 
on  questions  connected  with  his  college,  particularly  on  the 
education  of  women,  besides  contributing  to  periodicals. 

Fairchild  (Lrrirs)  was  b.  at  Fr.anklin  Mills,  Port- 
age CO.,  0.,  Dec.  27,  1831,  served  in  the  war  of  1861-65 
from  Wisconsin,  becoming  a  brigadier-general  of  volunteers 
Aug.  5,  1863;  was  secretary  of  state  of  Wisconsin  1864-65, 
and  governor  1866-71.  In  1874  ho  was  U.  S.  consul  at  Liv- 
crjiool,  England,  and  in  1880  U.  S.  minister  to  Spain. 

Fair'fax,  county  of  Virginia,  bounded  on  the  E. 
chiefly  by  the  Potomac.  Area.  430  square  miles.  The 
surface  is  undulating.  The  soil  is  in  part  productive. 
Grain  i.s  the  principal  crop.  Carriages  and  wagons  are 
among  the  more  important  manufactures.  The  county  is 
intersected  by  the  Washington  City  Virginia  Midland  and 
Great  Southern  and  the  Washington  and  Ohio  R.  Ks. 
Cap.  Fairfa.x  Court-house.     Pop.  12,952. 

Fairfax,  a  v.  of  New  Garden  tp.,  Wayne  co.,  Ind.  P.  21. 

Fairfax,  post-tp.  of  Linn  co.,  la.,  on  the  Chicago  and 
North-western  R.  R.,  9  miles  S.  W.  of  Cedar  Rapids.  Pop. 
1193. 

Fairfax,  post-v.  of  Concord  and  Jackson  tps.,  High- 
land CO.,  0.     Pop.  84. 

Fairfax,  pust-v.  and  tp.  of  Franklin  cc,  Vt.,  37  miles 
N.  W.  of  Montjjelier.  It  has  four  churches,  manufactures 
of  woollens,  leather,  lumber,  and  other  goods,  and  is  the 
seat  of  the  New  Hampton  Theological  and  Literary  In- 
stitution (Baptist).     Pop.  1956. 

Fairfax  (post-office  name  Culpeper),  post-v.,  cap. 
of  Culpvper  CO.,  Va.,  in  Catalpa  tj).,  on  the  Washington 
Virginia  Midland  and  Great  Southern  R.  R..  69  miles  S.  W. 
of  Wasliington.  It  was  an  important  strategic  point  dur- 
ing the  civil  war.     It  has  two  newspapers.     Pop.  1800. 

Fairfax  Court-house,  a  post-v.,  cap.  of  Fairfa.x  co., 
Va.,  14  miles  W.  by  N.  of  Alexandria  and  4  miles  from 
Fairfax  Station.  It  has  1  weekly  newspaper,  2  churches, 
I:  schools,  a  carriage  and  wagon  manufactory,  4  stores,  2 
'tntels,  and  1  Itakery.  Principal  business,  farming,  stock- 
raising,  and  dairying.  It  is  elevated  about  160  feet  above 
tide-water,  is  very  healthy,  and  is  handsomely  situated. 
Pop.  about  300. 

Sami..  Stmpsos,  En.  axd  Prop,  of  the  "News." 

Fairfax  (Dkvan).  Loan,  was  b.  about  1730,  and  d.  at 
Mount  Eagle,  near  Caineron,  "V'a.,  Aug.  7,  1802.  Was  an 
Episcopal  clergyman  at  jVlexandria,  Va.,  during  the  last 
of  his  life.  Was  a  loyalist  in  the  war  of  the  American 
Bevolution,  but  preserved  the  friendship  of  Washington. 


Fairfax  (Donald  McN.),  U.  S.N.,  b.  Aug.  10,  1823, 
in  Virginia,  entered  the  navy  as  a  midshipman  Aug.  12, 
1837;  became  a  passed  midshipman  in  18-13,  a  lieutenant 
in  1851,  a  commander  in  1862,  a  captain  in  1S66.  a  com- 
modore in  1873.  Commanded  the  steamer  Cayuga  in  1862 
on  the  Mississippi  River;  in  command  of  the  monitor 
Nantucket  participated  in  the  first  attack  upon  Fort  Sum- 
ter, .\pr.  7,  1863,  and  commended  by  Rear-.\dmiral  Du- 
])ont,  in  his  report  of  that  :tction,  for  "the  highest  profes- 
sional capacity  and  courage."  In  command  of  the  monitor 
Montauk  took  part  in  all  the  fights  with  the  forts  and  de- 
fences of  Charleston  harbor  which  occurred  during  July 
and  August,  1863,  and  for  his  excellent  service  on  these  oc- 
casions received  the  thanks  of  Rear-Admiral  Dahlgren  in 
general  orders  and  in  official  communications  to  the  navy 
dej^artment.  Fo^HALL  A.  Parker. 

Fairfax  (Edward),  English  poet,  son  of  Sir  Thomas 
Fairfax,  b.  at  Denton,  Yorkshire,  about  the  end  of  the 
sixteenth  century,  transKated  Torquato  Tasso's  "  Jerusalem 
Delivered  "  into  English,  verse  for  verse,  and  this  work  is 
still  of  standard  excellence.  A  Hintory  of  Edicard  the 
Bhirh  Pn'ncf,  in  verse,  and  a  Bi/icourse  of  Witthcrtrfl^  etc., 
are  also  his  works.  The  American  edition  of  his  great 
translation,  last  ed.,  12mo  (1855).  gives  the  text  of  Charles 
Knight's  edition  from  the  old  folio  edition  of  1600. 

Fairfax  (Jons  Contee).  M.  D..  the  eleventh  Lord  Fair- 
fax, a  resident  of  Bladensburg,  Prince  George  co.,  Md., 
b.  in  1830,  a  younger  son  of  Hon.  Albert  Fairfax,  suc- 
ceeded to  the  title  in  1869  on  the  death  of  his  brother,  the 
tenth  Lord  Fairfax.  Dr.  Fairfax  formerly  practised  medi- 
cine at  Woodburne.  Md.,  and  in  1S67  married  a  daughter 
of  Col.  Edward  Kirby,  U.  S.  army.  His  cousin,  Mr.  Ray- 
mond F.airfax,  is  the  heir-presumptive  to  the  title.  The 
Fairfaxes  arc  of  the  Scottish  peerage,  and  never  had  a  seat 
in  the  British  House  of  Lords.  The  first  of  the  title  was 
Ferdinando,  a  nephew  of  the  poet ;  miide  a  peer  in  1627,  d. 
in  1648.     He  was  the  author  of  some  extant  writings. 

Fairfax  (Thomas),  Lord,  English  general,  b.  at  Den- 
ton. Yorkshire,  Jan.,  1011,  was  son  of  Ferdinando,  Lord 
Fairfax,  and  Mary,  daughter  of  Edmund  .Sheflield.  Lord 
Mulgriive;  served  in  Holland  as  a  volunteer  under  Horace, 
Lord  Vere,  whose  daughter  he  afterwards  married ;  at  the 
outbreak  of  civil  war  in  1642  received  from  Parliament  a 
commission  as  general  of  cavalry,  his  father  being  com- 
mander-in-chief of  the  northern  forces  ;  defeated  the  royal- 
ists under  Col.  Bellasis,  Apr.,  1644,  and  July  2  of  that  year 
was  especially  distinguished  by  bravery  and  activity  at 
the  king's  defeat  at  Marston  Moor,  where  he  commanded 
the  right  wing;  in  Jan.,  1645,  became  commander-in-chief 
of  the  Parliamentary  or  "new  model"  army,  with  Oliver 
Cromwell  as  lieutenant-general :  gained  the  biittle  of  Nase- 
by,  June  14.  1645,  and  on  the  18th  of  June  took  Leicester; 
on  the  22d  of  July  took  Bridgewater,  on  the  10th  of  Sept., 
Bristol ;  in  June,  1646.  captured  Oxford,  and  Charles  I.  fled 
to  Scotland.  Fairfax  was  then  commissioned  by  Parliament 
to  carry  £200,000  to  the  Scotch  army,  who  agreed  to  de- 
liver the  king  to  him  for  that  sum.  He  met  the  king  near 
Nottingham  Feb.  11,  1647.  Soon  after  this  he  yielded  to 
the  genius  of  Cromwell,  and  when,  in  Mar.,  1648,  he  suc- 
ceeded to  his  father's  titles,  continued  to  fight  for  him. 
Appointed  one  of  the  High  Court  of  Justice  in  1649.  he 
attended  but  a  single  session  of  the  court.  In  the  spring 
of  1649  he  was  made  commander  of  all  the  forces  in  Eng- 
land and  Ireland,  but  refused  to  fight  the  Scots,  and  re- 
signed his  commission  in  June,  1650.  In  Sept.,  1654,  he 
was  a  member  of  Cromwell's  first  Parliament,  and  in 
Dec,  1659,  took  part  with  Monk  in  the  defeat  of  Lambert; 
Jan.  1,  1660,  was  a  member  of  the  council  of  state,  and  in 
May  chairman  of  the  committee  delegated  by  the  House 
of  Commons  to  prevent  the  return  of  Charles  II.  D.  of  a 
fever  at  Nun  Appleton,  on  his  estates,  Nov.  12,  1671. 
Fairfax  was  a  warm  friend  to  learning,  wrote  Short  Me- 
muriide  of  Thnmnt,  Lord  Fairftix,  besides  theological,  po- 
etical, and  other  MS.  compositions. 

Fairfax  (Thomas),  Lord,  of  the  same  family  as  the 
preceding,  was  b.  in  England  1691,  but  settled  in  the 
county  of  Frederick  in  Virginia,  where  he  had  large  estates. 
Making  the  acquaintance  of  George  Washington  in  1748, 
the  friendship  between  them  was  unbroken  by  the  Ameri. 
can  Revolution,  although  Fairfax  was  ever  a  frank  and 
avowed  loyalist.  Such  were  his  qualities,  indeed,  that  his 
property  was  always  equally  respected  by  the  .■Vmericans 
and  the  English.  P.  at  Greenway  Court,  Frederick  co., 
Va.,  Dec.  12.  1781,  and  his  immense  domain  of  5,282,000 
acres  was  then  confiscated. 

Fair'field,  south-westernmost  county  of  Connecticut, 
having  the  Housatonio  River  on  the  E.,  Long  Island 
Sound  on  the  S.,  and  the  State  of  New  York  on  the  W. 
Area,  650  square  miles.     The  surface  is  hilly  and  well  onl- 
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tivalLil.  Grain,  cattle,  hay,  tobacco,  butter,  and  ehcese 
arc  staple  products.  Hardware,  brick,  builtliug-stone.  me- 
tallic wares,  boots,  shoes,  hats,  cinthinj;,  tbnir,  harnesses, 
sewiug-maeftiues,  and  carriages  are  among  the  various 
manulncturt'il  products.  The  county  is  intersected  by  the 
New  York  Xew  llavcn  and  Hartford,  the  Housatonic,  and 
the  Danbury  and  Xorwalk  K.  Us.  Caps.  Daobury  and 
Bridgeport.     Pop.  115,270. 

Fairfield,  county  of  Ohio,  in  the  S.  central  part  of 
the  State.  .\rca,  490  square  miles.  The  S.  part  is  broken, 
the  remainder  level,  and  the  soil  is  very  fertile.  Grain, 
cattle,  wool,  hay.  and  dairy  products  arc  the  staples.  Flour, 
carriages,  saddlery,  aud  harnesses  arc  among  the  manu- 
factures. The  Columbus  and  Hocking  Valley  aud  the  Cin- 
cinnati and  Muskingum  Valley  U.  Ks.  traverse  the  county. 
Cap.  Lancaster.     Pop.  :!I,i;i8. 

Fairfield,  county  of  South  Carolina,  in  the  N.  central 
part  of  the  .State,  between  the  Watcreo  River  on  the  E. 
aud  the  liroad  on  the  W.  .\rea,  tWO  square  miles.  The 
surface  is  hilly, .but  very  fertile.  Cotton  and  corn  are  the 
chief  crops.  It  is  intcrsoetcd  by  the  Charlotte  Columbia 
and  .\ugusla  and  the  Spartanburg  and  Union  U.  Ks.  Cup. 
Winnsboro'.     Pop.  19.SS8. 

Fairfield,  tp.  of  Pickens  co.,  Ala.     Pop.  2132. 

Fairfield,  a  v.  of  Suisun  tp.,  Solano  co.,  Cal.,  on  the 
California  Paeilic  R.  R.      Pop.  :i2U. 

Fairfield,  post-v.,  formerly  one  of  the  capitals  of  Fair- 
tjeld  CO.,  Conn.,  near  Long  Island  Sound,  aud  on  the  Xew 
Vork  Xew  Haven  and  Hartford  R.  R.,  52  miles  X.  E.  of 
Ne»v  Vork.  The  village  was  burned  by  the  British  troops 
under  Tryou  in  1779.  Fairlicld  was  the  scene  of  the  last 
conflict  with  the  Pequot  Indians  in  I6:!7.  It  is  a  port  of 
entry,  and  one  (if  the  most  beautiful  villages  in  the  State. 
Fairlicld  township  includes  also  the  villages  of  Soutbport, 
tjrcenfield  Hill,  and  Black  Rock,  all  beautiful  jdaces. 
Southport  is  the  chief  business-centre,  and  Black  Rock 
has  a  line  harbor;  lat.  11°  S'  .-iO"  N.,  Ion.  7".°  12'  41"  W. 
Fairfield  has  a  uational  and  a  savings  bank,  7  churches, 
16  public  schools,  surac  manufactures,  antl  considerable 
foreign  and  coastwise  traffic.  The  village  of  Fairfield  is 
half  a  uiilo  from  the  sound,  and  is  a  place  of  summer  re- 
sort. .Since  1.S71)  some  -I  square  miles  of  the  township  have 
been  annexed  to  Bridgeport.      Pop.  of  tp.  in  1S70,  5645. 

Fairfield,  tp.  of  Bureau  co.,  III.     Pop.  748. 

I'nirfield,  post-v.,  cap.  of  Wayne  co,.  111.,  1)0  miles  E. 
of  ."^t.  Louis,  is  on  the  Springfield  and  Illinois  i^outh-east- 
ern  and  Louisville  New  Albany  and  .^t.  Louis  Air-line 
R.  Ra.  It  has  1  bank,  2  newspapers,  .'i  churches.  2  hotels, 
an  extensive  woollen-factory,  and  large  flouring  and  saw- 
mills.    Principal  business,  farming.     Poji.  719. 

D.    W.    liAllKI.KV,    ICl).   '•  PllESS." 

Fairfield,  tp.  of  Do  Kalb  co.,  Ind.     Pop.  1554. 

Fairfield,  post-tp.  of  Franklin  co.,  Ind.     Pop.  845. 

Fairfield,  tp.  of  Tippecanoe  co.,  Ind.     P.  2230. 

Fairfield,  tp.  of  Cedar  co.,  la.     Pop.  754. 

Fairfield,  tp.  of  Fayette  co.,  la.     Pop.  1020. 

Fairfield,  tp.  of  Grundy  co.,  la.     Pop.  720. 

Fairfield,  Ip.  of  Jackson  co.,  la.     Pop.  889. 

Fairfield,  city,  capital  of  .JelTerson  ci>.,  la.,  nl  the 
crossing  of  the  Chicago  Rrick  Island  aud  Pacific  and  the 
Burlington  and  Missouri  River  R.  Rs.,  50  miles  W.  rif 
Burlington,  situated  on  a  fertile,  high-rolling,  and  well- 
woodcd  prairie.  It  is  the  seat  of  Parsons  College  ( Pres- 
byterian) and  a  female  scuiinary,  and  has  a  weekly  news- 
paper anil  one  national  bank.  Pop.  2226;  of  the  tp.,  o.\' 
elusive  of  the  city,  1640. 

I'liirficld,  po9t-v.  of  Nelson  co.,  Ky.     Pop.  167. 

I'liirfirld,  post-v.  and  tp.  of  Somerset  co..  Me.,  on  the 
W.  bank  of  the  Kennebec  River,  21  miles  N.  of  Augusta, 
with  which  it  is  connected  by  the  .Maine  Ceniral  R.  R.  It 
has  an  excellent  xvater-power.  The  township  contains  6 
post-offices,  6  churches,  2  hotels,  32  stun-.^  I  savings  bank, 

1  newspaper,  an  extensive  corn  and  fruit-cuiiniiig  iactiiry, 

2  large  furniture-factories,  fi  wooil-shops,  13  saw-mills,  1 
tannery,  and  1  niaihine-shop  and  foundry.     P.  of  tp.  2998. 

Gkoikik  II.  Coi.BY,  El).  "FAiuriKi.n  CiiiiosicLK." 
Fairfield,    p.nt-tp.    of    Lonawoe    eo.,    Mich.,   on    the 
Chicago  and  Canada  Southern  R.  R.      Pop.  1725. 
Fairfield,  tp.  of  Shiawassee  co.,  Mich.     Pop.  6.32. 

Fairfield,  tp.  of  Cumberland  co.,  N.  J.,  on  Oelnwaro 
Bay.     P.ip.  :;iiu. 

Fairfield,  a  post-v.  and  tp.  of  Herkimer  co.,  N.  Y. 
It  has  an  academy,  limcstone-iiuarries  an<l  5  eheesc-fao- 
torics.  producing  l,000,tlOO  pounds  of  cheese  a  year.  Pop. 
of  V.  281;  oif  tp.  1653. 


Fairfield,  post-tp.  of  Hyde  co.,  N.  C,  near  Mattamug- 
keet  Lake.     Pop.  1145. 

Fairfield,  tp.  of  Butler  co.,  0.     Pop.  2431. 

Fairfield,  tp.  of  Columbiana  co.,  0.     Pop.  2652. 

Fairfield,  posl-v.  of  Greene  co.,  0.     Pop.  397. 

Fairfield,  tp.  of  Highland  co.,  0.     Pop.  2565. 

Fairfield,  tp.  of  Huron  oo.,  0.     Pop.  1.332. 

Fairfield,  tp.  of  Madison  co.,  0.     Pop.  1210. 

Fairfield,  tp.  of  Tuscarawas  co.,  0.     Pop.  781. 

Fairfield,  tp.  of  M'ashington  co.,  0.     Pop.  824. 

Fairfield,  post-v.  of  Hamiltonban  tp.,  Adams  co.,  Pa., 
8J  miles  S.  W.  of  Gettysburg.     Pop.  258. 

Fairfield,  tp.  of  Crawfonl  eo..  Pa.     Pop.  871. 

Fairfield,  tp.  of  Lycoming  co..  Pa.     Pop.  479. 

Fairfield,  tp.  of  Westmoreland  co..  Pa.     Pop.  1895. 

Fairfield,  post-v.,  cap.  of  Freestone  co.,  Tex.,  155  miles 
X.  E.  of  .Vustin.     If  is  the  seat  of  two  colleges.     Pop.  800. 

Fairfield,  post-tp.  of  Franklin  co.,  Vt.,  41  miles  X.  W. 
of  Montpclicr.  It  has  4  churches,  and  manufactures  of 
boots,  shoes,  leather,  lumber,  wagons,  sleighs,  farming- 
tools,  etc.     Pop.  2391. 

Fairfield,  tp.  of  Henrico  co.,  Va.     Pop.  49Si). 

Fairfield,  tp.  of  Northumberland  co.,  Va.    Pop.  1645. 

Fairfield,  tp.  of  Sauk  co..  Wis.     Pop.  689. 

Fairfield  (Genevikvk  Gexkvr.v),  .\inerican  writer,  a 
daughter  of  S.  L.  Fairfield,  mentioned  below,  was  b.  in 
New  York  1832,  wrote  (Jvncvrn,  or  the  Hititon/  of  a  Por- 
(r'li'l,  The  Viec-PrcHi'ilent's  Ditwjhtrr,  The  Wife  of  Two 
Husbands,   The  IniikeejiCf*a  JJtuttjhter,  etc. 

Fairfield  (.Toiix).  b.  at  Paco.  Me.,  Jan.  30. 1797,  became 
a  lawyer  of  ,Saco,  and  reporter  of  the  supremo  judicial 
court  1832;  published  (1835-37)  3  vols,  of  law-reports; 
was  in  Congress  1835-39;  governor  of  Maine  1839^0, 
1842-43;  U.  S.  Senator  1843-47.  D.  at  Washington,  D.  C, 
Dec.  24,  1S47. 

Fairfield  (Scmner  Lincoi.s),  .\nierican  poet.  b.  at 
Warwick,  Mass.,  June  25,  1803.  studied  at  Brown  Ciiiver- 
sity,  Proviitciice,  R.  I.,  and  sailed  for  London  in  Dec, 
1825.  Returning  to  the  U.  S.,  he  married  Miss  Jane 
Frazee  of  Railway,  X.  J.,  aud  subscqucntl.v  was  principal 
of  Xewtown  .\cadeni.v,  30  miles  from  Philadelphia.  Ho 
published  CilH-s  o/'  the  Pttt'in,  /'ere  lit  Chaise,  WestmiuHter 
AhUif,  The  Sislera  a/  St.  Clam  (1826).  ,lia</(/u;i,  The  last 
Aii/ht   of  Pompeii   (1832),  LaifH   of  Melpomene  (1824),  and 

Tlie  Heir  of  the  World  (1829).  From  1833  to  1838  ho 
published  the  Xf>rth  American  Ma'jazine.  J),  in  New 
Orleans.  La.,  Mar.  6,  1844.     (See  his  Li/c  by  Mils.  Faik- 

FIELlI,    IS  16.) 

Fair  F<irest,  tp.  of  Spartanburg  co.,  S.  C.     Pop.  1129. 

Fair  (Jrove,  t]i.  of  Dickinson  eo.,  la.     Pop.  172. 

Fairgrove,  post-tp.  of  Tuscola  co.,  Mich.     Pop.  928. 

Fair  Haven,  former  ]tost-v.  of  Xew  Haven  co..  Conn., 
now  the  seventh  ward  of  the  city  of  New  Haven,  It  is 
celebrated  for  its  oyster-trado.  Pop.  3991.  (See  New 
Haven.) 

Fair  Haven,  tp.  and  ]iost-v.  of  Carroll  eo..  111.    1'.  1 169. 

Fair  Haven,  post-v.  and  tp.  of  Bristol  co.,  Mass.,  on 
the  K.  si'le  of  Xew  Bedford  harbor  (wliieli  is  the  estuary 
of  .Vcushiiet  River).  Fair  Haven  is  the  tcrmiims  of  a 
branch  of  the  Cape  Cocl  R.  R.,  and  is  60  miles  S.  of  Bos- 
ton. It  has  1  national  and  1  savings  bank,  5  churches, 
manufactures  of  cooperage,  sliiiis'  furniture,  mrtiiltii-  "ares, 
tacks,  castings,  etc.,  besides  oil-refineries  and  some  lisliing 
interests.  It  is  a  beautiful  town.  The  harbor  is  good. 
The  village  is  connected  with  Now  Bedford  by  a  briilgo 
three-fourths  of  a  mile  long.  Sept.  7,  1788,  it  was  attacked 
by  tho  British,  who  were  repulsed  by  the  militia  under 
JIa.ior  Israi'l  Fearing.     Pop.  2626. 

Fair  Haven,  tp.  of  Huron  co.,  Mich.     Pop.  528. 

Fiiir  Haven,  post-tp.  of  Stearns  co.,  Minn.    Pop.  S20. 

Fair  Haven,  post-v.  of  Sli  rliug  tp..  Cuyugn  co.,  N.  Y., 
is  the  iioiihern  l.iniinus  of  the  Soolliern  Ciiitral  R.  R..  31 
miles  X.  from  Auburn.  It  is  on  Little  Sodus  Bay,  which 
is  one  of  the  best  harbors  on  the  S,  shore  of  Lake  Onturio. 
Pop.  532. 

Fnirlinven,  tn.  and  post  v.  of  Rutland  en.,  VI.,  on 
the  Hens«elair  ami  Saratoga  R.  R.,  8  miles  .N.  E.  of  While- 
hall,  N.  V.  It  lias  a  national  bank,  eight  churches,  great 
water-power,  and  evteiisise  iiiaiiiifuetiires  of  ^hlle  iiiitl 
innrble  goods,  the  materials  for  wliieli  are  r|uarrivd  hero. 
Pop.  22ns. 

I'^air  Havenn  [fir.  KoAoI  Aifi^ecf],  n  harbor  on  the  8. 
aide  of  the  island  ut'  Crete,  montiouod  by  Luke  (Acts  xxrlt. 
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FATE   HEAD— FAIR  OAKS. 


S),  and  by  no  other  ancient  writer.  Saint  Paul  sailed  out 
of  tliis  harbor  shortly  after  the  middle  of  October,  and  jwas 
shipwrecked  about  the  first  of  November,  60  A.  d.  It  ap- 
pears to  have  been  the  port  of  Lasii;a,  the  ruins  of  which 
were  discovered  in  185(5  by  the  yachting-party  of  Iluj^h 
Tenueut,  Esq.  (See  James  I^mith's  Voyatje  and  iShipicreck 
of  Saint  J'au/,  1st  cd.  1848;  2,1  ed.  1850;  3d  ed.  18U0.) 

Fair  Head,  or  Beumore  Head,  a  lofty  promon- 
tory of  the  coast  of  Antrim  eu.,  Ulster,  Ireland,  opposite 
Rathlin  Isle.  It  consists  of  carboniferous  strata  overlaid 
by  greenstone  columns,  and  rises  636  feet  perpendicular 
abo?e  the  sc:i.     Lat.  65°  13'  N.,  Ion.  6°  8'  W. 

Fair  Hill,  a  post-tp.  of  Cecil  co,,  Md.     Pop.  2219. 

Fair'holme  (Geougk),  English  writer  on  the  connec- 
tion of  the  Bible  and  science,  published  a  General  View  of 
the  Geolof/i/  of  AScri/jture  in  1838,  and  JVno  and  Conchigive 
P/u/sicnl  hemonstrations  both  of  the  Fact  and  Period  of  the 
Mosaic  Drlmje  (1830;  2d  ed.  1S40). 

Fair'holt  (Frederick  William),  English  artist  and 
writer,  b.  in  Loudon  1814,  published  Contume  in  Ent/lnnd, 
a  History  nf  Dress  to  the  Close  of  the  Eitjhteenth  Centnri/ 
(1846),  The  Home  of  Shakspcare  Ifluntrated  and  Descrihed 
(1847).  Remarkable  and  Scientific  Characters  (1849),  Dic- 
tionary of  Terms  m  Art  (1Sj4),  etc.     D.  Apr.  3,  1866. 

Fair  Isle,  a  solitary  isle,  4  by  2^  miles  in  extent,  be- 
tween Orkney  and  Shetland.  It  rises  708  feet  above  the 
sea,  and  is  accessible  for  ships  only  at  one  point,  on  the 
S.  E.  In  1588  the  duke  of  Medina  Sidonia,  admiral  of  the 
Spanish  Armada,  was  wrecked  here,  and  most  of  his  crew 
were  murdered.     Lat.  5U°  33'  N.,  Ion.  1°  3S'  W. 

Fair'land,  post-v.  of  Shelby  co.,  Ind.,  at  the  junction 
of  tbc  Martinsville  R.  R.  with  the  Indianapolis  Cincinnati 
and  Lafayette  R.  R, 

Fair'lee,  tp.  and  post-v.  of  Orange  co.,  Vt..  on  the 
Connecticut  and  Passumjtsic  Rivers  R.  R.  and  on  the  Con- 
necticut River,  22  miles  N.  N.  E.  of  AVhito  River  Junction, 
It  has  manufactures  of  lumber,  etc.     Pop.  410. 

Fair'iiiont,  post-v.  of  Fillmore  co.,  Neb.,  100  miles 
AV.  of  the  Missouri  River,  on  the  line  of  the  Burlington 
and  Missouri  River  R.  R.  in  Nebraska.  It  has  one  news- 
paper and  printing-ollice.  The  principal  business  is  trade 
in  dry  goofls,  groceries,  provisions,  grain,  agricultural  im- 
plements, etc.     Pop.  about  250. 

W.  T.  Strotmer,Pub.  "Fillmore  Co.  Btlletix." 

Fairmont,  post-v.  and  tp.,  capital  of  Marion  co.,  W. 
Va.,  77  miles  W.  of  Wheeling,  at  the  head  of  navigation  of 
the  Monongahela  River  and  on  the  Baltimore  and  Ohio 
R.  R.  It  has  a  national  bank,  two  newspapers,  a  State 
normal  school,  several  large  mills  and  shops,  the  usual 
number  of  stores,  and  several  large  coal-mines.  Principal 
business,  mining.     Pop.  of  v.  021  :  of  tp.  1781. 

Fleming  &  Powell,  Ens.  "West  Virginian." 

Fairmoiint,  tp.  of  Pike  co.,  III.     Pop.  1120. 

Fairmount,  post-v.  of  A'ance  tp.,  Vermilion  co..  111., 
on  the  Toledo  Wabash  and  Western  R.  R.,  12  miles  AV.  by 
S.  of  Danville. 

Fairmount,  tp.  and  post-v.  of  Grstnt  co.,  Ind.  Pop. 
of  V.  337  ;  of  tp.  lo73. 

Fairmount,  tp.  and  post-v.  of  Leavenworth  co.,  Kan., 
on  the  Leavenworth  branch  of  the  Kansas  Pacific  R.  R., 
11  miles  S.  of  Leavenworth.     Pop.  749. 

Fairmount,  post-v.,  county-seat  of  Martin  co.,  Minn. 
Pop.  of  Fairmount  tp.  0i)9. 

Fairmount,  a  v.  of  West  Farms,  Westchester  co., 
N.  Y.  (annexed  in  1873  to  New  York  City).     Pop.  :)08. 

Fairmount,  a  v.  of  Goshen  tp.,  Belmont  co.,  0.    P.  125. 

Fairmount,  tp.  of  Luzerne  co..  Pa.  P.  0.,  Fair- 
mount  SrniNcs.     Pop.  1031. 

Fairmount  Park.  See  Philatjelpiiia,  by  T.  West- 
coTT,  Ed.  "  Philabelpiii.v  SrNPAY  Dispatch." 

Fair  Oaks,  locality  in  Henrico  co..  Va..  on  the  Rich- 
mond and  York  River  R.  R..  7  miles  E.  of  Richmund. 

Battle  of.  In  the  movements  of  Gen.  McClellan's  army 
in  its  advance  from  Yorktown,  after  reacbing  a  point  near 
Roper's  Church  on  the  Williamsburg  and  Richmond  road, 
the  right  wing,  consisting  of  the  corps  of  Gens.  Sumner, 
Porter,  and  Franklin,  took  the  road  rid  Cumberland  and 
the  White  House,  striking  the  Chickahominy  at  New 
Bridge,  while  the  left  wing.  com]>rising  the  corps  of  Heint- 
zelman  and  Koyes,  kept  the  Richmond  road  to  Bottom's 
Bridge  ;  the  advance-guards  reaching  these  points  about 
May  16,  17,  1862.  The  Chickahominy  here  is  a  stream  of 
no  great  volume,  flowing  through  a  belt  of  heavily-timbered 
swamp  (averaging  from  three  to  four  hundred  yards  wide), 
sometimes  in  a  single  channel,  more  frequently  divided  into 
Beveral,  and  when  but  a  foot  or  two  above  its  summer  level 


overflows  the  whole  swamp.  The  bottom-lands  between 
the  swamp  and  the  highlands  are  little  elevated  above  the 
swamp,  so  that  a  few  feet  rise  of  the  stream  overflows  largo 
areas  of  them.  Thus,  while  the  stream  was  no  obstacle  for 
infantry,  the  swamp  and  bottum-lands  were  impracticable 
for  cavalry  and  artillery.  On  the  2Uth  of  May,  Gen.  Na- 
glee  crossed  the  Chickahominy  with  his  brigade  near  Bot- 
tom's Bridge,  and  pushed  forward  to  within  two  miles  of 
the  James  River  without  meeting  serious  resistance.  The 
rest  of  the  Fourth  corps,  commanded  by  Gen.  Keyes, 
crossed  on  the  2.;d.  On  the  25th  the  corps  was  advances 
about  a  mile  in  front  of  Savage  fetation,  which  position 
was  fortified;  on  the  28th,  Casey's  division  moved  forward 
to  a  point  half  a  mile  in  advance  of  Seven  Pines,  where  ^ 
new  line  of  rifle-pits  and  a  redoubt  for  six  guns  were  com- 
menced, and  timber  felled  in  front  of  the  line;  Ctmch's  di- 
vision, in  support,  advanced  and  encamped  along  the  Nine- 
mile  road.  On  the  2uth  the  Third  corps  had  crossed  the 
Chickahominy,  and  taken  a  position  two  miles  in  advance 
of  Bottom's  Bridge:  Gen.  Hcintzelman,  its  commander, 
was  placed  in  command  of  both  corps..  On  the  SOth, 
Hcintzelman  obtained  permission  to  advance  the  Third 
corps  to  a  better  supporting  position.  The  position  of  the 
left  wing  just  previous  to  the  battle  of  the  31st  was  as  fol- 
lows:  Casey's  division  (0000),  in  advance,  extended  from 
the  Williamsburg  road  to  the  York  River  R.  R. ;  Couch's 
(rOOO)  along  and  in  front  of  the  Nine-mile  road,  its  right 
near  Fair  Oaks  Station,  its  left  near  Seven  Pines  ;  Kearny's 
(OJOO)  Ih  miles  to  the  rear,  in  advance  of  Savage  Station - 
Hooker's,  guarding  the  approaches  to  White  (tak  Swamp. 
The  right  wing  still  remained  on  the  N.  side  of  the  river. 
Gen.  Johnston,  the  Confederate  commander,  perceiving 
the  possibility  of  destroying  the  Fourth  cor])s  in  its  ad- 
vanced and  (as  he  supposed)  isolated  position,  ordered, 
on  the  30th,  a  concentrated  attack  with  his  whole  force 
(o7,000  men)  to  be  made  early  next  morning  ;  a  heavy  rain, 
however,  which  fell  during  the  afternoon  and  evening  of 
the  30th,  so  swelled  the  streams  that  his  plans  could  not  be 
fully  executed,  and  at  1^  r.  m.  the  division  of  D.  H.  Hill 
advanced  alone,  striking  Naglce's  brigade,  posted  in  front 
of  the  intrcnchments,  and  to  which,  after  a  gallant  strug- 
gle, it  was  compelled  to  retire.  A  messenger  sent  to  Gen. 
Hcintzelman  for  reinforcements  was  delayed,  and  it  was 
nearly  5  P.  M.  before  Kearny's  division  arrived,  (ien. 
Hooker  was  ordered  up  from  White  Oak  Swamp,  arriving 
after  dark.  As  soon  as  the  firing  was  heard.  Gen.  McCkl- 
lan,  still  at  New  Bridge,  ordered  Sumner  to  have  his  corps, 
encamped  on  the  N.  side  of  the  river,  some  six  miles  above 
Bottom's  Bridge,  in  readiness  to  move.  This  corps  con- 
sisted of  Sedgwick's  and  Richardson's  divisions,  each  di- 
vision having  now  a  bridge  over  the  stream  ojiposite  its 
own  jiosition.  At  2  p.m.  these  divisions  were  ordered  to 
cross  without  delay,  and  push  forward  to  support  Hcint- 
zelman ;  which  movement  was  at  once  commenced.  In  the 
mean  time,  Naglce's  brigade,  with  the  artillery  of  Casey's 
division,  under  command  of  Col.  G.  I>.  Bailey,  and  rein- 
forced by  a  regiment  from  Peek's  brigade,  struggled  gal- 
lantly to  maintain  the  redoubt  and  rifle-pits  against  the 
superior  attacking  force.  The  left  of  this  position  was, 
however,  turned,  and  the  whole  line  driven  back,  with  the 
loss  of  six  guns,  beyond  tlie  position  occupied  by  Couch. 
Gen.  Couch  had  previous  to  this  time  been  ordered  to  ad- 
vance two  regiments  to  relieve  Casey's  right  flunk.  In 
making  this  movement  he  discovered  large  masses  of  Con- 
federates crossing  the  railroad,  as  well  as  a  heavy  column 
moving  towards  Fair  Oaks  Station.  This  coUimn  he  en- 
gaged with  two  regiments,  but,  though  reinforced  by  two 
additional  regiments,  was  overpowered.     The  Confederates 

flushed  between  him  and  the  main  body  of  his  division; 
ailing  back  with  these  four  regiments  and  one  battery 
about  half  a  mile,  Couch,  learning  that  Sumner  had  crossed, 
at  once  formed  line  of  battle,  facing  to^vards  Fair  Oaks, 
and  prepared  to  hold  the  position.  Kearny's  division  had 
now  arrived  in  front  of  Seven  Pines.  Berry's  brigade 
was  ordered  to  deploy  to  the  left,  so  as  to  have  a  flank  fire 
upon  the  hostile  lines;  which  movement  was  bi-illiantly  ex- 
ecuted, materially  retar<Ung  the  pursuit  in  that  direction. 
This  position  was  held  till  after  dark,  when,  being  cut  otr 
from  the  main  body,  he  fell  back,  and  succeeded  in  bring- 
ing his  men  by  a  circuitous  route  in  good  order  within 
the  Federal  lines.  Jameson  with  two  regiments,  moving 
rapidly  to  the  front  on  the  left  of  the  Williamsburg  road, 
succeeded  for  a  time  in  keeping  the  abattis  clear,  but  was 
forced  back,  gaining  camp  under  cover  of  night.  Gen. 
Devens.  holding  the  centre  of  Couch's  division,  after  gal- 
l.ant  eflorts  to  regain  jiortions  of  the  lost  ground,  finally 
withdrew  behind  the  rifle-pits  near  Seven  Pines.  The 
Confederate  attack  here  had  been  made  by  Hill's  a;id 
Longstrcet's  divisions,  reinforced  by  Smith's.  Meantime  \G 
P.M.),  Gen.  Sumner  had  arrived  with  Se<igwick's  division 
at  the  point  held  by  Couch,  the  roao  being  so  muddy  that 


FAIKPLAIN'S— FAIRY  LORE. 


Sedgwick  wns  able  to  get  but  one  of  his  butteries  to  the 
front.  The  First  Minnesota  was  di-jiloyed  to  protect  the 
flauk  ;  the  rest  of  the  divijsion  fonned  in  line  of  battle, 
Kirby'3  battery  near  the  centre,  and  a  regiment  was  sent  to 
open  communication  with  Gen.  Heintzelman.  These  dispo- 
sitions were  no  sooner  made  than  a  heavy  fire  was  opened  by 
the  Confederates  along  the  line,  and  several  chargei*  were 
made,  which  were  repulsed  with  great  loss.  Gen.  Sumner 
now  ordered  a  charge  to  be  made,  which  was  brilliantly 
executed,  and  the  Confederates  drivep  from  the  field  in 
confusion.  At  this  moment  Gen.  Johnston  was  severely 
wounded,  and  shortly  afterward  Richardson's  division  ar- 
rived upon  the  field.  Darkness  now  ended  the  battle  for 
that  day.  Daring  the  night  dispositions  were  made  for  its 
renewal.  Couch's  division,  and  as  much  of  Casey's  as  could 
be  collected  together,  with  Gen.  Kearny's,  occupied  the 
rifle-pits  near  Seven  Pines;  Hooker  brought  up  his  divis- 
ion about  dark,  and  bivouacked  in  rear  of  the  rifle-pits 
on  the  other  side  of  the  railroad  ;  Sedgwick's  division  held 
about  the  same  position  as  when  tho  fight  ceased :  and 
Richardson  was  ordered  to  place  his  division  on  tho  left  to 
connect  with  Kearny.  French's  brigade  was  ])Osted  along 
the  railroad,  and  Howard's  and  Meagher's  in  second  and 
third  lines.  During  the  night  three  batteries  of  Sedgwick's 
division  arrived,  it  l)eing  impossible  to  move  the  rest ;  but 
tho  corps  of  Franklin  and  Porter  were  not  brought  forward, 
these  ;jj. Dim  fresh  troops  remaining  on  the  other  side  of 
the  Chickahominy  during  the  ue.\t  day.  The  command  of 
the  Confederate  army  had,  upon  Johnston  being  disal)led. 
devolved  upon  Gen.  G.  W.  Smith.  About  b  a.m.  (Juno  1) 
skirmishers  and  cavalry  appeared  in  front  of  Richar<ison's 
division,  which  were  soon  dispersed.  Richardson's  line 
was  extended  to  close  the  wide  interval  between  him  and 
Kearny  :  and  scarcely  had  this  position  been  gained  when 
the  Confederates  appeared  in  large  force  from  the  woods  in 
front,  and  opened  a  heavy  musketry-tire  along  the  line, 
approaching  rapidly  in  columns  of  attack,  supported  by 
infantry  in  line  of  l)attle  on  each  side,  cutting  (Jen.  French's 
line,  and  appearing  determined  to  carry  all  by  one  crush- 
ing blow.  The  first  line  of  Richardson's  division  with- 
stood this  fire  nearly  an  hour,  Howard  being  finally  or- 
dered to  French's  assistance;  which  order  lieing  ol>eycd, 
the  fire  of  the  Confederates  ceased,  and  their  whole  lino 
fell  back  from  that  part  of  the  field.  On  tho  opening  of 
the  fire  in  the  morning,  Hooker  advanced  on  tho  railroad 
with  two  regiments,  followed  by  Sickles'  brigade.  On 
coming  near  the  woods,  which  were  held  by  the  Confeder- 
ates in  force.  Hooker  found  Birney's  brigade  in  line  of 
battle.  Sending  back  to  hasten  Sickles'  brigade,  he  found 
it  had  been  turncil  off  to  tho  left  by  Gen.  Hcintzelman  to 
meet  a  column  advancing  in  that  direction.  Calling  upon 
Col.  Warrl  (in  command  of  Birney's  brigade)  to  support 
him.  Hooker  at  once  attacked  with  two  regiments,  juishing 
tho  Confederates  before  him  ;  and  a  final  charge  being  or- 
dered, the  Confederates  fled  in  confusion,  abantloning  their 
arms.  .Sickles,  who  had  been  ordered  to  the  left,  formcil 
in  lino  of  battle  on  both  sides  of  tho  Williamsburg  road, 
and  after  a  brief  interchange  of  musketry  tho  brigade 
pushed  into  the  timber  and  put  the  Confederates  to  flight. 
On  tho  right,  vigorous  efforts  had  been  made  to  break 
through  (Jen.  Richardson's  lines,  which  were  frustrated. 
In  about  an  hour  Richardson's  whole  line  advanced,  pour- 
ing in  a  heavy  fire  at  close  range,  and  forcing  the  Confed- 
erates back.  This  was  followed  by  a  bayonet  charge,  led 
by  Gen.  French  in  pcrrson,  which  turned  tho  Confederate 
retreat  to  flight.  The  Confederates  wore  now  retreating  in 
confusion  along  tho  whole  lino  toward  Richmond.  Tho 
pursuit  was  continued  until  the  lines  held  by  tho  Union 
forces  before  the  attack  on  May  31  st  ^vere  regained.  On 
the  field  were  fouml  large  supplies  of  arms  and  stores  aban- 
doned by  tho  Confederates  in  their  flight.  On  the  next 
morning  tho  ('on federate  pickets  were  presseil  buck  to 
within  five  miles  of  Richmond,  but  Gen.  McClellan  did 
not  pursue  farther,  and  the  oM  lines  were  resumed.  Tho 
loss  on  either  side  was  probably  about  eipial,  but  tho  re- 
anlt  was  against  tho  I'nion  forces.  ina>*mu<»li  as  the  oppor- 
tunity of  striking  a  decisive  blow  was  not  improved;  for 
there  is  scarcely  a  doubt  that  had  iMcClelbin  followed  up 
with  iiis  whole  army,  Richmond  would  have  fallen  into 
his  hand:^  ;  and  the  otreasiim  thus  presented  did  not  return. 
The  I'nion  loss  in  kilted,  wounded,  and  missing  is  ofiicially 
reported  at  .')7:i9 ;  tho  estimated  Confederate  loss  is  some- 
what greater. 

Ffiirplains',  tp.  of  Montcalm  co.,  Mi'-h.     Pop,  071. 

Fnirplny',  ]iost-v..  eajiital  of  Park  co..  Col.,  at  the 
head  <A'  South  Park,  on  the  mountain-route  between  Den- 
ver and  Santa  F6,  U.'»  mihis  from  the  former  jdaee.  It 
is  noted  as  the  supply-point  for  tho  Mount  Mnc(dn  niin 
ing  flistrict.  It  has  several  stores,  hotels,  anrl  saloons, 
besides  two  banks  and  a  weekly  newspaper.     Its  altitude 


is  0764  feet — nearly  two  miles  above  sea-Ierel — and  ,'?.'iOfl 
feet  above  Mount  Washington.  lis  inhabitants,  though 
never  experiencing  the  "  heated  term,"  yet  from  June  to 
September  have  the  luxury  of  moderately  warm  days  and 
cool  nights,  the  monotony  being  occasionally  relieved  by  a 
snow-storm  in  August.  Mount  Lincoln  lowers  above  the 
jdain  to  a  height  of  over  Ifi.OOU  feet,  and  along  its  sides  to 
within  a  few  yards  of  the  top,  often  enveloped  by  clouds. 
and  frequently  above  them,  miners  and  prospecters  art- 
developing  or  scekiog  new  discoveries.     Pop.  about  1000. 

Fairplny,  tp.  of  Greeno  co.,  Ind.     Pop.  780. 

Fairplay,  post-v.  of  Jamestown  tp.,  Grantee,  Wis. 

Fair'port,  a  v.  of  Sweetlaud  tp.,  Muscatine  co.,   la. 

Pop.  i;u;. 

Fairport,  post-v.  of  Perrintun  tp.,  Monroe  CO.,  N.  Y., 
on  the  New  York  Central  R.  ]{.,  1 1  miles  Fi.  of  Rochester, 
and  on  the  Eric  Canal.  It  has  a  banking  institution,  man- 
ufactures of  sal-aeratus,  cream-tartar  and  baking-powder, 
a  flouring  and  three  planing-mills,  a  furnace,  manufactures 
of  barrels,  staves,  agricultural  implements,  carriages,  con- 
fectionery, etc.,  a  fruit-canning  establishment,  marble- 
works,  five  churches,  a  union  scliool,  a  weekly  newspaper, 
and  a  large  local  trade.     Pup.  about  2000. 

FhuST  &   NCWMAV,  PitOI'S.  ''FaIRPORT  niCR.\LD." 

Fair'view,  tp.  of  Independence  co..  Ark.     Pop.  21.*?. 

Fairview,  tp.  of  Bond  co.,  111.     Pop.  1044. 

Fairview,  post-tp.  of  Fulton  co..  111.     Pop.  i;!17. 

Fairview,  tp.  of  Fayette  co.,  Ind.     Pop.  00]. 

Fairview,  post-v.  of  ("Jreene  tp.,  Randolph  co.,  Ind. 
Pop.  142. 

Fairview,  tp.  of  Allamakee  co.,  la.     Pop.  630. 

FairvieAV,  tp.  of  Emmett  co.,  la.     Pop.  6fi. 

Fairview,  tp.  of  Jasper  eo.,  la.     Pop.  2332. 

Fairview,  tp.  and  post-v.  of  Jones  co.,  la.  Pop.23S; 
of  tp.  .10S5. 

Fairview,  tp.  of  Monona  en.,  la.     Pop.  2sl. 

Fairview,  tp.  of  Shelby  co.,  la.     Poj).  017. 

Fairview,  tp.  of  Labette  co.,  Kan.     Pop.  401. 

Fairview,  tp.  of  Caldwell  co.,  Mo.     Pop.  010. 

Fairview,  tp.  of  Livingston  co.,  Mo.     Pop.  lOOC, 

Fairview,  tp.  of  Sarpy  co..  Neb.     Pop.  3S1. 

Fairview,  post-v.  and  tp.  of  Buncombo  co.,  N.  C. 
Pop.  770. 

Fairview,  post-v.  of  Oxford  tp.,  Guernsey  co.,  0. 
Pup.  .-477. 

FairvicAV,  tp.  of  Butler  co.,  Pa.     Pop.  1078. 

Fairview,  p<)st-b.  and  tji.  of  Erie  co.,  Pa.,  on  Lake 
Erie  and  on  the  Pittsburg  and  Eric  and  tho  Lake  Shore 
R.  Rs.    Pop.  of  b.  480;  of  tp.  1C74. 

Fairview,  tp.  of  Mercer  co.,  Pa.     Pop.  020. 

Fairview,  tp.  of  York  co.,  Pa.     Pop.  1041. 

Fairview,  jiost-tp,  of  Greenville  co.,  S.  C.     Pop.  1740. 

Fairview,  post-v.,  cajiital  of  Hancock  co..  West  Va., 
3  miles  E.  of  the  Clevfhmd  ami  Pittsburg  R.  R.  It  has  1 
newspaper,  several  large  mills  and  simps,  the  usual  num- 
ber of  stores.  2  hotels,  2  churches,  and  3  public  schools. 
Principal  business,  farming.      Pop.  al>iiut   HH). 

J.  W.  Pl,ATTKNBriu;,  El).  "llA.NnH'K  CouitiEii." 

Fairview,  a  v.  of  Paw  I*aw  tp.,  ]\larion  co..  West  Vn. 
Pop.  72. 

Fair'villc,  post-v.  of  St.  John  co.,  N.  B..  on  the  .St. 
John  River  and  the  European  and  North  American  Rail- 
way, 2A  miles  from  St.  .lolm.  It  is  the  seal  of  the  New 
Brunswick  Lunatic  Asylum.     Pctp.  about  l.'iOO. 

Fairville,  post-v.  of  Arcadia  tp..  Wayiio  co.,  N.  Y.. 
on  the  Sudus  Poinf  and  Southern  R.  R.,  4  miles  N.  of 
Newark.      Pop.  LVl. 

Fair'y  Lore  is  closely  allied  to  mythology,  fairy  talc? 
being  mere  remnants  of  myths  which  renniin  lingering;  in 
l)0pular  superstition  for  sonn*  time  after  tin- myths  them- 
selves have  died  out  of  pt)pular  belief.  Only  thoso  races 
which  have  created  a  mythology  ixtssess  a  fuiry  lore — as, 
fctr  instance,  tho  Hind">us,  Greeks,  Scandinavians,  and 
Finns — while  thoso  races  whieli  never  formed  myths — as. 
for  instance,  the  Jews  and  the  .Arabs — never  produee<l  any 
fairy  tales  cither.  There  are  stories  enough,  both  in  the 
Jewish  and  Arabic  literatures,  which  tellof  wonders  wmuglit 
by  spirits  and  other  supernatural  beings,  but  they  are/.t/cirs 
like  .'Spenser's  /■'arrir  Qurm  or  Slmkcpenre's  Afitiiuinnifr 
Xi'jfit'H  Dirnm;  that  is  to  Ray.  they  are  literary  trenlmrnts 
of  fairy  tales,  and  not  fairy  lore;  they  express  a  certain 
taste,  not  a  certain  stale  of  conseiouimess  in  general.  The 
true  fairy  tale  was  originally  a  myth.  All  mythological 
oro'atioDs  bnvo  a  double  obaracter.   Tho  materials  of  wbioh 
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they  are  produced  are  either  fused  into  form  around  moral 
ideas  which  plaoo  the  human  mind  in  a  relation  of  absolute 
obligation,  or  they  aro  kept  in  a  floating  state,  which  leaves 
the  mind  free  in  pure  contemplation,  and  allows  almost  un- 
limited play  to  the  imagination.  Of  these  two  elements, 
the  former,  the  religious,  dies  out  when  a  mythology  is 
supplanted  by  a  higher  form  of  religion  ;  but  the  latter, 
the  poetical,  may  remain  for  centuries,  and  live  on  among 
the  people  as  it's  fairy  lore,  modified  and  developed  in  a 
most  striking  manner  by  influences  from  the  new  religion, 
from  the  olimate  and  surface  of  the  country,  from  the  occu- 
pations and  history  of  the  nation,  etc.  The  same  story, 
originally  based  on  some  truth,  will  be  difl'erently  colored 
by  the  miners  in  the  mountain-regions,  the  sailors  along 
the  coasts,  and  the  shepherds  on  the  prairies.  Having  no 
moral  substance  which  commands  obedience,  and  address- 
ing people  through  their  im.igination  only,  it  will  hardly 
come  into  collision  with  tho  religion  ;  on  the  contr.ary.  it  will 
shift  and  change  till  it  falls  into  harmony  as  well  with  the 
interior  spiritual  conditions  as  with  tho  external  surround- 
ings. And  it  is  this  character  of  being  an  unconscious, 
natural,  and  living  expression  of  the  spirit  of  a  people  in 
its  most  mysterious  activity  which  givesto  the  study  of  fairy 
lore  its  peculiar  charm  and  its  paramount  importance. 

Fairy  Rings  are  imperfectly  circular  or  annular  patches 
in  grass-land  in  which  the  vegetation  is  either  richer  or 
more  scanty  than  that  around  it.  They  are  common  in  tho 
British  Islands  and  other  parts  of  Europe,  where,  accord- 
ing to  folk-lore,  they  are  caused  Iiy  the  dancing  of  fairies. 
After  much  investigation,  it  has  been  shown  that  they  are 
caused  by  the  growth  of  mushrooms  (Ar/ariciu),  which 
spread  from  the  centre  outward,  and  at  first  check,  but  af- 
terwards by  their  decay  accelerate,  the  growth  of  the  grass. 

Fai'son's,  post-tp.  of  Duplin  co.,  N.  C,  on  the  Wil- 
mington and  Weldon  R.  R.,  63  miles  N.  of  Wilmington. 
Pop.  191S. 

Faith  [Lat.  fides,-  fiilere,  to  "trust"]  is  belief,  convic- 
tion, assurance,  "or  trust,  resting  on  any  sort  of  evidence 
whoso  force  is  aff'ected  sul)j6ctively — that  is,  by  the  mental 
condition  of  the  recipient.    An  assurance  resting  on  purely 
objective  grounds  relies  upon  the  common  state  of  all  minds, 
not  on  the  special  condition  of  any,  and  involves  know- 
Icilt'e.    Wo  i(e/iVre  there  is  a  God,  but  there  are  temptations 
to  unbelief  which  have  led  men  to  atheism.    We  kmiw  that 
twice  two  are  four,  and  it  is  not  possible  to  tempt  us  to 
doubt  it.     One  and  the  same  thing  may  be  an  object  of 
faith  at  one  stage  of  evidence,  and  of  knowledge  at  an- 
other.    There  may  be  a  subjective  difiiculty  which  is  in- 
vincible to  the  sort  and  degree  of  evideuee  which  is  ordi- 
narily suflicient  for  faith,  yet  is  overcome  by  the  evidence 
whicii  produces  knowledge.    The  mind  may  pass  therefore 
from  unbelief  to  belief,  from  belief  to  knowledge,  or  from 
unbelief  to  knowledge.     It  may  pass  from  unbelief  to  be- 
lief without  aildition  to  evidence,  solely  by  change  in  it- 
self, but  it  cannot  p.ass  from  either  to  knowledge,  e.^cept 
by  additions  to  evidence.     The  faith  of  one  man  may  rest 
on  the  presumed  knowledge  of  another,  and  thus  be  con- 
founded with  knowledge  itself.     The  great  body  of  scien- 
tific fact  is  actually  the  object  of  knowledge  to  a  few,  and 
is  supposed  to  bo  a  part  of  the  knowledge  of  the  many 
only  because  the  many  have  faith  in  the  statements  of  the 
few,  though  they  can  neither  verify  them,  nor  even  under- 
stand the  processes  by  which  they  are  reached.      "  We  ie- 
JiVi'e,"  says  Lewes  (PriMuma,  i.  21),  "that  the  sensation 
of  violet  is  produced  by  the  striking  of  the  ethereal  waves 
against  the  retina  more  than   seven  hundred  billions  of 
times  in  a  second.  .  .  .  These  statements  are  accepted  on 
trust  by  us  who  know  that  there  are  thinkers  for  whom 
they  are  irresistible  conclusions."    Knowledge  involves  in- 
tellectual coercion — faith  involves  freedom.      Wo    are  not 
renpnnnibte  for  the  fact  that  under  the  conditions  of  know- 
ledge we  Z-nniii,  or  in  defect  of  them  dn  not  know ;  we  are 
responsil)Ie    if   under  the   conditions  of  a  well-grounded 
faith  we  disbelieve.      In    the   history   of   philosophy   the 
names    of  Hobbes,    Huet,    Leibnitz   (Fiiit!i   nnil  Reason). 
D'Alembert,  Kant,  and  Daub  are  connected  with  special 
views  of  faith.     (For  the  philosophy  of  faith  or  belief,  see 
JACOB!,  F.  H.) 

In  theology  the  relations  of  faith  to  knowledge  and  the 
question  of  precedence  have  long  been  agitated.  .Augustine 
and  his  school  held  that  faith  precedes  understanding: 
Jacobi  confessed  that  to  him  the  du.alism  of  the  two  was 
hopeless :  Hegel  proposed  to  relieve  the  antagonism  by 
absorbing  faith  into  knowledge;  Schleierm.acher  says  they 
are  the  two  foci  of  one  ellipse.  In  the  Bible,  faith  is  by 
pre-eminence  trust,  a  conjoint  movement  of  the  intellectual 
powers,  the  affections,  and  the  will.  Its  object  is  the  super- 
sensuous,  Ood,  and  God  in  Christ.  It  involves  knowledge 
or  mental  vision,  voluntary  reception,  personal  adhesion, 
and  obedience.    The  Scholastics  distinguish  between  believ- 


ing that  God  is,  believing  God,  and  believing  in  God. 
Faith  informia  is  merely  intellectual ;  faith /orHja/a  involves 
love,  and  is  a  virtue.  Faith  was  regarded  as  a  general  in- 
tellectual assent  to  revealed  truth  as  interpreted  by  the 
Church.  In  contradistinction  to  this,  the  Keformers  laid 
stress  on  faith  as  a  personal  assurance  of  the  forgiveness 
of  sins  for  Christ's  sake.  This  faith  involves  knowledge, 
assent,  and  trust.  It  justifies  not  by  the  merit,  or  on  tho 
ground  of  the  works  which  follow  it,  but  as  tlie  mr-dium, 
the  hand  which  lays  hold  of  and  appropriates  Christ  and 
his  merit.     (See  Justification.)  C.  P.  Kuauth. 

Faith,  Articles  of.     See  Faith,  Cosfessio.ns  of. 

Faith,  Coul'essions  of,  oflicial  statements  of  doc- 
trine— .Symbols  (which  see)  in  the  theological  sense.  As 
distinguished  from  Creeds  (whieli  see),  confessions  of  faith 
are  fuller  presentations.  We  speak  of  the  Apostles'  Creed, 
the  Westminster  Confession.  Confessions  are,  with  refer- 
ence to  time,  ancient  or  modern.  In  the  extent  of  recep- 
tion they  are  (1)  oecumenical,  catholic,  or  general,  as  ae- 
eepted  by  the  whole  Church  ca*holic ;  (2)  particular,  as 
accepted  by  particular  parts  of  the  Church.  The  term  has 
also  been  applied  to  the  carefully  jirepared  statement  of 
the  faith  of  individuals.  Articles  of  faith  are  the  separate 
parts  of  confessions.  A  confession  is  an  organic  body  or 
corjina  of  faith,  its  parts  are  members  or  articnli,  such  as 
the  articles  concerning  God,  sin,  Christ,  the  Church.  (See 
the  articles  on  the  particular  systems,  as  Armixia.nism, 
etc..  the  Confessions,  as  the  Augsburg  Coxfe.ssio.n,  etc.,  and 
the  various  churches.)  C.  P.  Krautu. 

Faith,  Rule  of  {Fidei  Ber/ida),  that  to  which  Faith 
(which  see)  appeals  as  its  source  and  guide,  ^\'lll/  do  I 
believe  this  or  that?  and  what  am  I  bound  to  belirve?  are 
questions  answered  by  the  rule  of  faith,  while  the  con- 
fession of  faith,  as  such,  sinijily  states  what  I  do  believe. 
The  confession  is  drawn  from  the  rule.  In  the  Roman 
Catholic  Church  the  rule  of  faith  is  the  body  of  revealed 
truth  embraced  in  Holy  Scripture  and  tradition  ("  in  libris 
seriptis  et  sine  scripto  traditionibus  " — Council  of  Tventy 
Sess.  IV.),  in  the  sense  in  which  the  Church  holds  that 
truth.  In  the  Protestant  churches  the  canonical  Scrip- 
tures are  regarded  as  the  sole  rule  of  faith. — Rile  of 
Faith,  .^nalogv  of  Faith,  have  been  applied  also  from 
very  ancient  times  to  the  body  of  most  necessary  and  sav- 
ing" doctrines,  so  explicitly  and  clearly  .»et  forth  in  the 
Scriptures  as  to  form  a  gener.al  guide  in  interpreting  the 
more  obscure  parts.  The  Apostles'  Creed  (which  see) 
was  frequently  so  styled  by  the  Fathers.  The  lieijula 
Fidei  is  valid  on  the  assumption  that  there  is  absolute 
unity  in  all  parts  of  the  doctrinal  teaching  of  the  Bible. 

C.  P.  Kravth. 

Faith'fiill  (Emily),  Miss, -was  born  at  Hcadley  rectory, 
Surrev,  in  ls,",5:  educated  at  Kensington,  and  at  an  early 
age  displayed  the  firmness  and  independence  which  have 
characterized  her  subsequent  life  ;  becoming  interested  in 
the  condition  of  women,  she  devoted  her  time  to  extending 
their  sjihere  of  labor,  establishing  in  ISCfl.  in  spile  of  great 
opposition,  a  printing  establishment  in  which  women  were 
employed.  Queen  Victoria  gave  this  project  her  approval, 
and  a  printing  business  was  formed  styled  "  The  Victoria 
Press,"  which  is  still  conducted  with  steam  machinery  in 
Farringdon  street,  A  line  specimen  of  workm,anship,  en- 
titled Victoria  Rerjia,  and  dedicated,  by  special  permis- 
sion, to  the  queen,  secured  the  npproliation  of  Her  JIajesty, 
who  appointed  Miss  Faithfull  publisher  in  ordinary  to  Her 
Majesty.  In  18113  the  Victoria  Moi/azinc.  a  monthly  pub- 
lication, was  commenced,  being  devoted  to  the  claims  of 
women  to  remunerative  employment.  Miss  Faithfull  has 
established  a  publishing-ofiRce,  with  all  the  appliances  of 
bookseller,  stationer,  and  bookbinder  connected.  In  1S73 
she  visited  the  U.  S..  and  her  lectures  on  her  favorite  topic 
were  largely  attended. 

Fai'thoriie  (William),  English  engraver,  b,  in  Lon- 
don about  lOlG,  was  imprisoned  as  a  loy.alist,  and  then 
banished  from  England  under  Cromwell.  He  went  to 
France  and  studied  engraving.  Fri>in  IfioO  to  IfiSO  he  was 
a  printseller  in  London,  and  d.  there  in  May,  1691.  Ho 
engraved  CIiri«t  at  Prayer  in  the  Garden  uf  Olires,  The 
Marrlai/e  of  Cana  in  Ga/ilee,  etc.,  and  wrote  a  treatise  on 
the  art  of  engraving. 

Fa'kir  [from  an  Arabic  word  signifying  "poor"],  a  class 
1  of  religious  mendicants  in  India,  fouml  there  now  in  large 
numbers,  and  with  evidence  of  their  existence  very  early 
in  Hindoo  historv.  Rules  for  some  of  their  practices  are 
found  in  the  Liiiitnte«  of  Manu.  1000  b.  c,  while  they 
are  distinctly  mentioned  by  the  Greek  historians  at  the 
time  of  Alexander's  conquest,  by  whom  they  were  termed 
Gvmnosophists — a  name,  it  would  seem,  indicative  much 
more  of  their  bodily  than  of  their  mental  state.  Some  of 
them  are  ascetics,  who  practise  surprising  mortifications 
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and  bodily  tortures,  such  as  swingiDg  on  hooks  thrust 
through  their  t]esh,  lyiug  ou  a  bed  ut'  spikei^,  walking  on 
sati(Ial8  (hruiigh  which  ^pikos  are  drivL'ti,  bunging  sus- 
peiiduil  duriiij^  lii«  belure  a  slow  tire,  I'ultilling  a  vow  to 
cuntiuuu  in  one  potiitiuu  during  lite,  holding  the  limbs  id 
a  fixed  position  till  they  becumo  iinmoviihle.  carrying  a 
cumbrous  load  ordrawing  a  heuvy  chain,  crawling  on  their 
hiiiids  :ind  knees  for  years,  rolling  on  the  earth  from  one 
end  (»f  the  land  to  the  other,  etc.  By  these  means  they 
acquire  a  reputation  for  sanctity  which  gives  them  a  great 
hold  upon  the  superstitions  and  the  fears  of  their  country- 
men, thnugh  there  is  little  religious  sense  displayed  in  all 
these  perforniiinccs.  which  are  adopted,  for  the  most  part, 
as  a  mode  of  obtaining  notoriety  or  a  livelihood.  The 
Hindoos  have  apparently  little  respect  for  these  men,  but 
they  dread  their  curses,  and  the  powerful  rajah  will  rise 
up  on  his  elephant  and  salute  one  of  these  ''saints''  as  he 
passes  by. 

Formerly,  the  fakirs  often  banded  together  in  robber 
hordes,  sometimes  numbering  thousands,  which  carried  de- 
va^^tation  through  whatever  region  they  visited.  The  Kng- 
lish  government  has  put  a  stop  to  all  this,  us  it  has  to  many 
of  their  self-inflicted  tortures.  These  men  rarely  apjiear 
now  in  absolute  nudity,  as  was  formerly  often  the  case,  but 
'jiio  meets  them  in  the  streets  of  any  Hindoo  city,  daubed 
with  ashes  and  paint,  a  bit  of  sackcloth  depending  from 
their  loins,  their  long,  coarse  hair  hanging  in  a  tangled 
mat  over  their  face  and  shoulders  or  wound  in  a  thick  mop 
around  their  heads,  and  presenting  a  mo.-it  hideous  and  re- 
volting spectacle.  They  number  hundreds  of  thousands, 
and  perhaps  two  millions  in  India,  at  the  present  day. 

J.  H.  Seklve. 

FalaisCf  a  town  of  France,  in  the  department  of  Cal- 
vados, 22  miles  S.  S.  E.  of  Caen.  It  is  picturesquely  situ- 
ated on  a  lofty  platform  bordering  on  a  rocky  precipice 
(fnint'ite),  which  position  made  it  a  very  strong  fortress  in 
olden  times,  before  the  invention  of  gunpowder.  Its  old 
castle,  now  mostly  in  ruins,  was  the  seat  of  the  dukes  of 
Normandy  and  the  birthplace  of  William  the  Conqueror. 
Pop.  Sjfll. 

Fal'fKHhaSy  those  Abyssinian  .Tews  inhabiting  the 
mountainous  regions  of  Samen  anrl  the  plains  along  Lake 
Tzana,  and  numbering  about  2.)O.Ono.  Their  origin  is  as 
uncertain  as  that  of  all  Abyssinians.  (See  Abyssinia.) 
The  name  Falnnhnh  signifies  "exile"  or  "wanderer,"  and 
hcnco  it  is  infijrred  that  he  is  not  a  native  of  the  soil.  Ac- 
cording to  Falashah  tradition,  their  forefathers,  who  were 
of  the  tribe  of  Levi,  came  to  Abyssinia  in  the  days  of  Sol- 
omon, but  ethnologists  hold  that  they  must  have  come  there 
some  time  in  the  seventh  century,  during  the  Mohammedan 
invasion  of  Egypt,  while  some  of  the  Uerman  missionaries 
who  have  been  in  Abyssinia  believe  that  the  Falashas  camo 
originally  from  the  kingdom  of  YK\if;N  {which  see)  in  the 
tenth  century.  Hut,  however  uncertain  their  origin,  they 
have  become  thoroughly  Abyssinian,  and  arc  distinguished 
from  their  fellows  only  by  their  religion.  Like  the  native 
Christians,  they  are  handsomely  built,  and  resemble  the 
nomaiis  of  Arabia.  They  arc  of  medium  lu-ight.  with  faeo 
oval,  nose  linely  sharpened,  mouth  wtdl  prnpuitioiird.  lips 
properly  formed  and  by  no  means  t-xubeniut,  sparkling 
eyes  and  well-set  teeth,  and  hair  somewhat  curled  or 
straight.  (See  Fi«iTiKn,  Ae*  Haven  Ifuniahun,  Paris,  1872, 
8vo,  ]>.  -106.)  Until  the  beginning  of  the  niiu-teenth  cen- 
tury they  con.>*tiIuted  an  independent  triln-,  itnd  were  gov- 
erned by  their  own  prince;  in  the  tenth  iind  twelfth  een- 
lurios  it  appears  that  they  even  ruled  over  the  Abyssinians. 
Xhoy  were  subjected  by  the  Amharas  about  IHOO,  tmd  are 
now  under  the  rule  of  the  printu-s  of  Tigr**'.  The  Fiilushas 
spi'iik  both  tlioAmharic  mid  a  dialect  of  the  Aga<<n  tongue, 
and  ar<^ery  industrious,  devoting  themselves  to  the  vari- 
ous tratffs,  particularly  architecture;  also  largely  to  agricul- 
ture. During  the  late  war  between  Ureat  Itritain  and  their 
country,  many  of  their  number  distinguished  themsrlves 
as  able  warriors.  Unlike  other  Semities.  they  are  averse  to 
commerce,  regarding  traftic  an  obstacle  to  fuleiity  and  rigor 
in  religious  observances.  The  Falnshits,  although  they 
possess  the  whole  of  the  Obi  Testament  or  .fewish  canon 
(in  the  <iee/,  language,  a  sister-tongue  of  the  Hebnw,  Ara- 
bic, and  Aramean  dialects  and  the  nmlher  of  the  Aniharie), 
together  with  the  apocryphal  books  accepted  by  the  Abys- 
sinian Churi>h,  deviate  in  many  instances  from  Jewish 
usages.  Thus,  the  fringed  "praying-scarf"  {tnhlh)  and 
the  "  phyraeteriea"  arc  not  used  in  their  devotions;  and 
while  they  retain  the  usage  of  offering  sacrifices,  it  is 
rather  as  commemorative  ceremonies  than  as  real  sacrifices^. 
The  most  common  is  the  ofl'oring  for  the  repose  of  the  dead  : 
but  no  sacrifice  is  permitted  on  the  sablmth  i>r  on  the  day 
of  atonement.  Like  other  Jews,  the  FtiliMhah  hopes  for  a 
return  to  .Terusalem.  Very  peculiar  are  their  ])riests,  who 
live  round  the  enclosures  of  the  temples  (which  are  situ- 


j  ated  near  the  edge  of  the  villagea,  and  have  more  the  ap- 
pearance of  the  ancient  sanctuary  than  the  modern  svna- 
'  g<»gue),   observe  the  laws    of   purity    with    rigor,   prepare 
their  own  food,  and  keen  aloof  from  the  wt.rld.     They  are 
j  principally  engaged  in  tnc  education  of  youth,  making  the 
I   Bible  and  tradition   the  basis  of  their  instruction.     Pcdy- 
j  gamy,  though  tolerated,  is  nevertheless  tliscouraged.    Slave- 
I   holding  is  sufi"ercd,  but  slave-dealing  is  strietlv  forbidden. 
Slaves  are  kindly  treated,  instructed  in  the  hiws  of  Mose?, 
and  ou  conversion  arc  manumitted.     Attempts  on  the  ])art 
of  the  London  Missionary  .Society  and  the  Scottish  Church 
Mission  to  convert  the  Falashas  to  Christianity  induced  the 
Jewish  Alliance  Universelle  in   ISO"  to  send  among  them 
M.  Hal6vy  of  Paris,  to  secure  their  education  and  to  coun- 
teract the    Christianizing    influence   of   the    missionaries. 
(Sec,   besides  works  on  Abyssinia.  Hotten.  Ahi/Hftiuin  and 
ita  I'cnplc  (London,  ISC.S).  and  jiarticularly  the  articles  by 
Hai.lvv  in  the   Jiiiffrfn,  ,.f  the  French   (i'eographical  So'- 
ciety  for  Mar.  and  Apr.,  IsO't.)  Jas.  11.  Wohman. 

Falcid'ian  LaAV,  a  law  under  the  civil  or  Roman  law 
system,  proposed  l)y  a  tribune  Falcidius  during  the  reign 
of  Augustus,  in  the  year  of  Rome  714  (\.v.  .S7),  by  which 
it  was  enacted  that  testators  should  not  have  power  to  dis- 
jinse  of  more  than  three-fourths  of  their  property  by  will, 
and  that  the  remaining  one-fourth  should  descend  "to  the 
heir.  This  fourth  was  termed  the  "  Falcidian  portion." 
No  such  restriction  e.xists  at  common  law,  a  testator  liav- 
ing  an  unqualified  power  to  distribute  his  ])roperty  entirely 
among  strangers,  and  leave  his  family  unprovided  for  if 
he  desires.  Among  the  American  States.  I-ouisiana,  which 
has  adopted  the  civil  law,  has  a  provision  similar  to  the 
Falcidian  law.  In  some  of  the  other  States  restrictive 
enactments  have  been  made  in  regard  to  bequests  to  char- 
itable corporations  or  associations.  For  instance,  in  New 
York  a  testator  having  a  husband,  wife,  child,  or  parent 
living  can  only  leave  to  such  institutions  one-half  of  his 
property  after  the  payment  of  his  debts.  (LatrH  ISfiO.  ch. 
3(S0.)  Gi:oi£Gii  Chask.     Rkvised  by  T.  W.  Dwicht. 

Falck'enstein,  von  i^EnrAunVoGEiJ.  Prussian  gene- 
ral of  infantry,  was  b.  in  Silesia  Jan.  5.  171I7.  He  was  the 
son  of  a  Prussian  major,  but  the  father  d.  early,  and  the 
mother,  unable  to  educate  the  boy  herself,  asked  assistance 
from  her  relative  the  iirinee-lnshop  of  Rreslau.  The  prince- 
bishop  promised  to  helji,  but  on  the  condition  that  the  boy 
should  be  a  clergyman.  Rut  at  the  rising  of  the  Prussian 
people  against  Napoleon  in  ISlli,  the  boy  left  the  eeclcsi- 
nstical  career,  and  entered  as  a  volunteer  into  the  West 
Prussian  grenadier  battalion  of  Colonel  von  Kliiek.  He 
distinguished  himself  in  the  battle  of  the  Kat/bnch,  and 
at  Montmirail,  when  all  the  oflicers  hat!  fallen,  he  led  the 
battalion  with  imperturbable  calmness,  though  a  youth  of 
hardly  seventeen  years.  .After  the  war  he  studied  topogra- 
phy witli  great  zeal,  and  founded  a  school  fiu-  glass-paint- 
ing in  TJerlin.  under  the  auspices  of  Friedrich  Wilbelm  IV. 
On  Mar.  IS,  IS4S,  in  the  riots  in  Berlin,  he  was  wounded, 
but  took  part  in  the  same  year  in  the  campaign  in  Holstein. 
and  became  commander  of  the  foot-gunrds  in  !SI1>.  jind  in 
1H.^j1  colonel  and  chief  of  the  staff  of  Wrangel.  lie  h.ld 
the  same  position  in  ISCil  during  the  second  war  with  ]>en- 
mark,  but  after  (lie  war  be  was  made  cominaiidcr-in-chiet" 
of  the  seventh  army  corps.  In  the  war  of  isdlj  be  eom- 
inanded  against  Hanover,  Hesse,  Nassau,  Baden.  AViiriem- 
berg.  and  Bavaria,  ami  displayed  considerable  strategic 
tah'ut.  After  the  war  he  received  a  dotatiiui,  was  elected 
to  the  North  (ierman  I)iet  by  the  city  of  Kiinigsberg.  and 
spoke  energetically  for  a  triennial  military  service  and 
a  strong  military  budget.  During  the  war  of  IS70  he  held 
the  chief  command  of  the  maritime  provinccH.  au'l  organ- 
ized the  whole  defence  of  the  Baltic  and  of  tlu'  North  Sea. 

Arci  ST  .Niemann. 

Fal'con  fLat./«/(v.].  a  name  applied  to  various  areipi- 
trine  (raptorial)  biwls  (birds  of  prey)  of  the  family  Fal- 
eonidie,  and  especially  to  those  of  the  group  Fal-'oninu', 
including  the  genus  Fafvi  nntl  others  elost  ly  allie<|  to  it. 
In  the  language  of  Fai.i'omiv  (which  see)  the  term  tinftlr 
/fi/roji  designates  those  birds  of  whatever  species  which 
may  bo  trained  for  use  in  hawking;  the  rent  arc  iijnuhU. 
Others  designate  the  higli-flying  fiileons  which  slnop  npon 
the  prey  as  nnhlr,  while  thuKe  whieh   fly  low,  chasing  tlie 

Iirey,  are  iijunbU-.  The  nntst  important  of  the  long  winged, 
ligh-flying  falcons  are  the  gyrfulcon,  Iho  merlin,  the  bin- 
ner.  the  peregrine,  and  the  white  falcon.  Of  the  ignoble 
bir»ls  we  may  mention  the  liobby,  the  goshawk  (or  falcon 
gentle),  the  sparrowhnwk,  and  certain  small  sneeies  of 
*   ■       I-,  much  used  in  Asia  in  tinwking. 


f/if/t'ttritn-'fiiit   ami  /« i 

Of  these,  the  more  important  are  noticed 
under  their  alphabetical  heail«.  Anciently,  the  term  fnf- 
fint  designaleii  only  fi>inale  birds,  while  the  male,  always 
smaller  and  weaker,  was  called  a  /atmiirt,  or  tercel,  what- 
ever the  species.     The  peregrine  falcons  (  A'-'--  ; f-'n'" 
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or  communis)  of  Europe  and  North  America  and  the  gyr- 
falcon   {Faico    caiidt'cans)   are  typical   species.     The  true 


falcons  are  of  numerous  species,  both  in  the  Old  and  the 
New  World.     (See  FALOOMD-E.t 

Falco'ne  (Aniello).  one  of  the  first  and  best  painters 
of  battle-scenes,  a  pupil  of  Spa«jnoletti  and  master  of  Sal- 
vator  Rosa,  b.  in  Xa])les  in  IfiOO.  and  d.  in  1G65,  His 
paintings  are  in  high  esteem,  and  there  arc  many  engrav- 
ings ascribed  to  him. 

Fal'coner  (Hugh),  M.A.,  M.B.,  F.R.S.,  b.  at  Forres, 
Scotland,  Sept.  29,  180S  ;  graduated  M.  A.  at  Aberdeen 
1820:  M.D.  at  Edinburgh  1829:  went  to  India  as  a  sur- 
geon IS.SO  ;  commenced  palaeontological  explorations  in  the 
Siwalik  Hills  IS31  :  became  superintendent  of  the  botanical 
ganlen  at  St-haranpoor  1832;  received  the  WoUaston  medal 
1837;  became  F.  R.  S.  18-45;  superintendent  of  the  botan- 
ical garden  at  Calcutta  1847;  d.  in  London  Jan,  31.  1865. 
Published  St-frctlniis  from  the  Bostan  ofSaafli,  1838  ;  Fauna 
Antiqna  Siru/ensi^  (ISiQ,  jointly  with  T.  P.  Cautley) ; 
Palxontolotjirid  Memoirs,  lSti8. 

Falconer  (WiLi.iAw),  a  poet,  b.  in  Edinburgh  about 
173it,  was  a  barber's  son.  His  brothers  and  sisters  were 
deaf  and  dumb.  Falconer  was  bred  a  sailor,  and  is  best 
known  by  his  great  poem.  The  S ft ijtrc reck  {\7Q2);  published 
also  n  Marine  Dirdnnarif  (I7fi9).  and  various  minor  poems. 
Lost  at  sea  in  I7ti0,  while  purser  of  the  Aurora  frigate. 

Falcon'id<B  [from  Fnlco,  one  of  the  genera],  a  family 
of  the  birds  <){  prey  (order  Raptorcs)  which  is  by  most 
naturalists  made  to  include  all  the  order  except  the  vultures 
and  the  owls.  It  includes  the  eagles,  true  buzzards,  kites, 
falcons,  hawks,  etc.,  which  are  generally  arranged  in  seven 
or  more  sub-families.  They  all  have  a  bill  sharp,  curved, 
and  compressed,  with  a  partial  cere,  a  broad  tail,  long, 
pointed  wings,  sharp  and  curved  claws,  a  sunken  eye,  and 
a  feathered  head  and  neck. 

Fal'conry  is  the  art  of  capturing,  rearing,  and  train- 
ing falcons  for  the  chase  of  other  birds,  and  even  of  small 
quadrupeds.     The  n.ame  fafcouri/  was  also  applied  to  the 
aviary  or  enclosure  where  the  falcons  were  kept.     It  ap- 
pears that  the  practice  of  hunting  with  falcons  was  intro- 
duced into  Europe  from  the  East,  for  Ctesias  alludes  to  the 
existence  of  such  a  custom  in  India  in  his  time.     Marco 
Polo   also,   in  his   Milioiie,   speaking  of  the   Tatars,   says 
that  thuir  great  khan  "took  with   him  full  ten  thousand 
falconers  and  good  five  hundred  ger-falcons,  with  falcons 
p€7-e(jri/ue  And  falcons  sarre  in  great  abundance;  also  he 
had  a  great  number  of  goshawks  for  fowling  along  the 
waters,"  etc.     Hawking  seems  to  have  passed  over  from 
the  Tatars  to  the  czars  of  Muscovy,  who  took  great  pleas-  j 
ure  in  this  amusement.    (Sec  Prince  Screbriaiini,  by  Alexis  j 
Tolstoi.  London,  1874.)    In  Europe  this  pastime  is  anterior  | 
to  the  Middle  Ages,  as,  among  the  later  Romans,  Martial,  j 
Apuleius,  and  Julius  Firmicus  make  special  mention  of  it.  I 


On  the  descent  of  the  Lombards  into  Italy,  hawking  be- 
came much  more  general,  and  from  this  it  may  be  inferred 
that  the  ancient  Germans  were  acquainted  with  it.  Charle- 
magne took  great  delight  in  it,  and  he  is  said  to  have  kept 
as  many  falconers  as  huntsmen.  Pope  Gregory  IX.  ap- 
pears to  have  kept  falcons.  (See  Dr  Cange,  r. />(/ro.) 
Henry  the  Foicler  received  his  surname  from  his  passion 
for  this  sport.  The  emperor  Frederic  II.  not  only  enjoyed 
hunting  with  falcons,  but  he  was  a  master  of  the  art,  and 
even  wrote  a  treatise  upon  it,  annotated  by  his  son  Alau- 
fred,  with  the  title  De  arte  vejKnuU  cum  arihufi.  Another 
treatise  on  the  same  subject  is  attributed  to  Edward  the 
Confessor  of  England.  Brunetto  Latini,  in  his  Tesoro 
(chs.  ix.,  X.,  xi.,  xii.),  speaks  of  falconry:  Dante  reminds 
him  of  it  in  the  Diriua  Commedia. 

To  English  readers  the  most  interesting  treatise  on  this 
subject  is  that  ascribed  to  Dame  Julyana  Berners,  form- 
ing the  first  part  of  the  liohc  of  St.  Albaite,  first  printed  in 
1481.  Among  the  many  continental  writings  upon  falconry 
should  be  mentioned  La  Ventric  ct  Fnuconnerie  de  Jace^ues 
dit  /'ouiflfiuj-,  Paris,  1535,  and  the  Italian  work  of  Fc<lerigo 
Giorgi,  who  jmblished  in  Venice  in  1578  a  volume  entitled 
Del  Modo  di  conosccre  i  h Hon i  falcon i.  astori  e  uparvieri,  di 
esercitarfi  e  farli  perfetti.  di  fforernarfi  e  di  ntedicarli,  de- 
scribing the  various  qualities  of  the  falcon  and  the  methods 
of  keeping  and  earing  for  it.  We  learn  from  the  O'loesary 
of  Du  Cange  that  the  privilege  of  keeping  falcons  was,  in 
the  Middle  Ages,  confined  to  the  nobility.  This,  however, 
does  not  seem  to  have  been  the  case  in  all  countries,  for 
in  the  liohe  of  St.  Afbans  it  is  stated  that  certain  falcons 
belonged  by  right  to  certain  ranks  :  for  instance:  "anEgle, 
a  Bawtere,  a  Meloune,  .  .  .  thyse  thre  by  theyr  nature  be- 
longe  unto  an  Emperor.  A  Gerfawkon,  a  Tercell  of  a  Ger- 
fawkon,  are  dewe  to  a  kyng.  There  is  a  Fawkon  gentyll; 
and  a  Tercell  gentyll;  and  thyse  be  for  a  prynce.  There 
is  a  Fawkon  of  the  rocke  ;  and  that  is  for  a  duke.  There 
is  a  Fawkon  peregryne;  and  that  is  for  an  eric."  Then 
follow  various  other  classes,  till  we  come  to  ''the  Merlyon; 
and  that  hawke  is  for  a  lady:"'  and  finally,  *'  there  is  a 
Goshawk;  and  that  is  for  a  yomau.  There  is  a  Tercell; 
and  that  is  f<u'  .a  poore  man,"  etc.  From  this  we  must  in- 
fer that  in  England,  at  least,  the  amusement  of  hawking 
was  not  wholly  confined  to  the  nobility.  The  oflice  of 
grand  falconer  at  the  Byzantine  court,  in  that  of  England, 
and  in  the  ducal  court  of  Savoy,  was  one  of  the  highest 
dignity.  Both  the  art  of  falconry  and  the  practice  of  it, 
hawking,  had  their  special  vocabularies  or  "kindly  speche," 
the  thorough  knowledge  and  accurate  use  of  which  were 
thought  highly  important  as  a  test  of  good-breeding  and 
as  a  means  of  distinguishing  "a  geutylman  fro  a  yoman, 
and  from  a  yoman  a  vylaync." 

A  great  number  of  these  terms  and  much  other  quaint  mat- 
ter on  this  subject  will  be  found  in  the  Boke  of  St.  Albnii» 
and  the  other  treatises  above  quoted.  In  the  fifth  chapter 
of  Cibrario's  Delia  Economia  J'oHtica  del  Medio  Fro  is  a 
full  description  of  this  sport  :  "  The  time  of  the  chase  was 
either  early  in  the  morning  or  towards  evening.  The 
sportsmen  rode  out,  with  their  falcons  resting  upon  their 
strongly -gloved  wrists.  When  a  bird  was  discovered  suited 
to  the  nature  and  the  habits  of  the  falcon,  the  little  hood 
which  covered  its  eyes  was  drawn  oft',  and  the  falcon  rose 
in  rapid  circles  high  above  its  destined  prey  ;  if  the  quarry 
was  a  small  bird,  she  then  suddenly  swooped  {or  xtortped, 
as  the  phrase  was)  directly  upon  her  victim  ;  but  if  the  lat- 
ter was  a  large  and  powerful  bird,  formidable  in  beak  and 
wing,  the  falcon  was  cautious  and  cunning  in  her  advances, 
turned  and  wheeled  with  great  dexterity,  seizing  only  the 
favorable  moment  to  strike.  Having  secured  the  prize,  she 
swept  in  large  circles  over  the  head  of  the  falconer,  and 
finally  presented  him  the  booty  ;  the  falconer  put  it  in  the 
game-bag.  and  then  set  before  his  falcon  the  food  prepared 
for  her.  Falcons  which  soared  high  and  pursue<Wiirds  of 
lofty  flight  were  called  aftaui;  others  took  a  lower  but  more 
extended  range;  some  were  for  the  inland  country,  others 
for  aquatic  birds.  These  last  were  assisted  by  dogs.  "When, 
for  example,  a  flock  of  herons  is  discovered,  the  falconer 
approaches  them  secretly,  and  suddenly  beats  a  drum  be- 
fore the  herons  can  get  sight  of  the  falcon,  otherwise  they 
would  not  dare  to  rise.  Frightened  by  the  drum,  they  take 
to  flight;  then  the  sportsman  lets  loose  his  falcon,  and 
while  she  prepares  to  seize  the  herons  in  the  air,  the  bark- 
ing of  the  dogs  prevents  the  poor  birds  from  hiding  again 
in  the  water.  Eagles  and  falcons  of  the  largest  species 
maybe  trained  for  this  chase,  and  they  will  even  take  foxes 
and  hares."  With  Eastern  sovereigns  hawking  is  still  in 
great  favor,  but  it  has  almost  entirely  disajtpeared  from 
Europe.  The  rare  occasions  in  which  the  falcon  is  now 
employed  are  rather  scenic  representations  of  the  old  cus- 
tom than  attempts  to  revive  it.  The  history  of  this  pas- 
time is  especially  interesting,  as  being  almost  the  only  out- 
door amusement  in  which  women  of  rank,  in  the  Middle 
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A°:cs.  took  an  active  part,  and  it  ha?  furnished  the  writer 
uf  tictiun  with  many  a  ruuiiintic  f<ituution,  the  poet  and  the 
jiuinltT  with  many  a  haiipy  illustration.  (For  more  corn- 
plate  information  we  rcft-r  to  G.  E.  Fkkemas,  Fttltunry,  its 
(HtiimH,  History,  and  /■'/■acd'ct, -London,  ISJ'.t,  and  the  au- 
thorities there  eited.)  Ax^KLo  in:  Gibeksatis. 

Fal'cine,  a  river  of  Scnegambia,  Western  Africa.  It 
is  one  uf  the  most  important  tributaries  of  the  Senegal, 
whiL-h  it  joins  in  lat.  U°  W  N.,  Ion.  11°  -18'  W. 

Fale'riif  powerful  city  of  ancient  Etruria,  situated  N. 
of  Mount  Soractc  and  W.  of  the  Tiber.  It  is  believed  to 
have  been  one  of  the  twelve  cities  of  the  Etruscan  con- 
feiicration.  It  was  often  at  war  with  Rome,  but  in  241 
n.  r.  wa?  eunquered  iind  destroyed  by  that  power.  A  new 
Human  Falerii  was  founded  near  by,  whose  ruins.  5  miles 
distant  from  Nepi.  ure  of  great  interest.  The  old  Falerii 
probably  stood  at  Civita  Castcllana. 

Falcr'nian  Wine  [so  callcil  from  Faleruns  .Iyer,  a 
region  of  C;ini|iania  Felix,  where  it  wa;^  grown],  the  most 
colohrated  of  the  wines  r)t'  the  ancient  Romans,  was  of  three 
varieties — a  light,  a  sweet,  and  a  dry — as  wc  learn  from 
Pliny.  It  was  very  strong  and  generous,  so  that  it  would 
take  lire  from  a  lighted  taper.  When  new  it  was  very 
harsh  and  unpleasant.  The  excellent  Massic  wines  came 
from  the  same  region,  and  the  two  sorts  were  often  con- 
founded. Indeed,  the  better  qualities  were  called  in- 
discriminately by  either  name.  These  regions  still  pro- 
duce good  wine.  From  all  accounts,  the  Faleruian  must 
have  resembled  the  modern  sherry  wine. 

Falie'ri  (MAurso),  doge  of  Venice,  b.  of  an  eminent 
family  in  1274:  served  the  republic  with  applause  in  war 
and  on  important  embassies  ;  and  in  l.JJ4,  when  seventy- 
nine  years  old,  was  chosen  to  the  dogale,  soon  after  which 
the  Venetian  fleet  was  lost  in  a  great  battle  with  the 
(Genoese.  Not  long  after,  at  a  carnival  feast,  ho  was 
grofsly  insulted,  as  he  conceived,  by  a  young  nobleman, 
and  in  revenge  determined  to  destroy  the  whole  body  of 
nobles,  who  were  detested  by  the  people.  His  conspiracy 
wa^  detected  and  suppressed,  and  the  doge,  after  a  full 
confession,  was  beheadeil  Apr.  17.  i;j;')3.  Ilis  story  has 
been  a  favtirite  one  with  the  p(tets  and  dramatists. 

Farkins;ton,  tji.  of  Sangamon  co.,  III.     Pop.  OT."). 

FaTkirk,  parliamentary  borough  of  Seotland,  24  miles 
W.  N.  W.  of  Edinburgh,  on  the  Edinburgh  and  Glasgow 
and  Scottish  Central  Railway,  near  the  old  Roman  wall 
of  AntoDinus  and  the  well-known  Oarron  Iron-works.  Its 
three  annual  trysts  are  the  largest  cattle-fairs  in  Scot- 
Ian<l,  sales  being  made  to  the  amount  of  nearly  XI, 000. ODD. 
In  12'.tS,  Sir  William  Wallace  was  defeated  "here  by  Ed- 
ward I.,  and  in  1746  the  Highlanders  under  Prince  Charles 
Edward  clefeated  the  royal  troops.     Pop.  9J47. 

Falk'land,  royal  borough  of  Sitotland,  in  the  county 
of  Fife,  21  miles  N.  of  Edinburgh.  It  is  situated  at 
(he  liasu  of  the  Lomond  Hills,  which  rise  so  abruptly  be- 
hind it  as  to  interc-ept  the  rays  of  the  sun  from  it  for 
several  weeks  during  winter.  The  remains  of  Falkland 
Palace  are  very  interesting,  both  in  arehitcctural  respects 
and  on  account  of  their  connection  with  the  history  of 
James  IV.  ami  James  V.      Pop.  2'j;i8. 

Falkland  f  Lmrs  C'ary),  Viscotnt,  an  English  states- 
man, warrior,  ami  writer  of  the  eventful  reign  of  Charles 
I.,  was  b,  at  IJurfr>rd,  Oxfordshire,  in  IIJIO,  and  was  edu- 
cated at  St.  .Fohn's  ('ollege.  ('ambridge,  where  he  was  noteil 
for  liis  remarkable  attainments  in  the  classics.  At  the  age 
of  nineteen  he  came  into  possession  of  a  valuable  estate, 
and  a  fi-w  years  after  married  ami  settled  at  Great  Tew, 
Oxfordshire.  His  house,  situated  so  near  Oxfurd,  became 
at  once  the  cenlri;  of  all  the  h-arned  of  that  noted  school. 
He  is  said  to  liave  been  not  only  a  friendly  critic  to  Chil- 
lingwortb,  but  to  have  largely  assisted  the  doctor  in  his 
work  on  the  Ilrh'i/inn  nf  the  P,-i,u-HUt\it>i.  In  Ifi:!."!,  upon 
Ihi"  deaih  of  his  father,  Lucius  succeeded  as  viscount,  and 
was  nnnh)  by  King  Charles  gentleman  of  the  royal  bed- 
ehanilier.  After  the  outbreak  of  tlie  rebellion  in  Srolland. 
in  Hi;iS,  F.ilkhmd  hopetl  for  an  appointment  in  the  army, 
but,  disappointed  in  thif,  ho  entereil  it  as  a  Vidunteer  in 
\\\\\\\.  In  Kilo  he  was  chosen  member  of  the  Short  Parlia- 
ment, and  was  re--de<;ted  to  the  Long  Parliammf.  whei-e  bo 
(listinguishedhimself  hy  hiHindepenilentand  fearless  course. 
He  was  idenfified  with  the  "reform  party."  antl  hcnee  his 
sudden  ehange  aft<T  the  execution  of  Strafford,  and  his  es- 
pousal of  the  royal  cause,  were  hardly  exjdieable  to  his  eon- 
temporaries.  His  pcditieal  e<msisteney  is  nnide  plain,  how- 
ever, when  wo  accept  him  as  one  of  those  who  smigbt,  in 
tlios)'  cUsturbing  times,  a  middle  course  between  the  Puri- 
tans !inrl  the  aggressions  (if  Anglicanism.  He  was  a  lilir>ral 
Cliurelnnan,  *' Intt,  shrinking  from  revcdulicm  in  Church 
or  State,  would  have  liberalized  holb,  in  a  truer  and  nobler 
sense  than  his  contemporary  revolutionists,  ooclcsiustical 
vor,.   u. — 2 


or  political."  (Titltock.)  Opposed  to  what  seemed  to  him 
the  excesses  and  illegalities  of  the  popular  jiarty,  he  en- 
tered the  lists  in  defence  of  the  king,  and  became  secre- 
tary of  state.  When  civil  war  seemed  inevitable  he  joined 
the  army,  and  was  therefore  removed  from  the  Commons, 
and  jdaeeil  on  the  list  with  those  to  whom  no  mercy  was 
to  be  accorded.  Falkland  behaved  admirably  at  the  bat- 
tle of  Edgeliill,  and  bad  his  advice  been  followed  Charles 
would  have  been  successful  in  his  military  and  civil  ca- 
reer, and  the  rujiture  with  the  pcojde  been  iiri)m|ttly  healed. 
Unfortunately  for  his  king.  Falkland  was  killed  at  the 
battle  of  Newbury,  Sept.  2D,  HU.'J.  He  wrote  various  trea- 
tises, of  which  is  best  known  the  DiHcoiirse  uf  the  In/aUi- 
bility  of  the  Vhnn-h  o/"  limnc  (best  cd.  Londtpu.  IGGO,  4to). 
(See,  besides,  the  English  historians,  Foiistku.  Ilintoritaland 
Ji{t);/rnphirnf  Enfmijn  (Lonrlun,  1K5S)  ;  Tl  Ll.OClI,  Ratitmal 
Th(i»/oi/y  <tnii  (^hrt'sti'fiu  Phi'/tmophi/  iu  England  in  the  Seren- 
trenth  Ccntttn/  (London,  1H72,  vol.  i.) ;  LoncB,  J*ortiaits  of 
liluatrioue  Personages  of  Great  Britain,  vol.  iv.) 

Jas,  H.  Worman. 
Falkland  Islands  [Fr.  3/"'(^o(/i*nc**].  a  cluster  of  islands 
in  the  Souih  Atlantic  Ocean,  between  lat.  61°  and  b'^°  S. 
and  Ion.  57"  and  02°  W.,  consisting  of  nearly  200  islands 
and  presenting  an  area  of  about  LI, 000  square  miles.  Of 
the  two  largest  islands,  respectively  called  East  and  West 
Falkland,  and  separated  from  each  other  by  a  narrow 
sound,  the  former  has  an  area  of  .'1000  square  miles,  the 
latter  of  20tH)  square  miles;  the  rest  are  small  islets.  On 
account  of  the  peculiar  climate,  the  thermometer  rang- 
ing in  the  winter  between  30°  and  60°,  and  in  the  summer 
between  40°  and  66°,  with  frequent  rain  ami  high  winds, 
the  soil  is  much  better  adapted  to  pasturage  than  to  culti- 
vation. No  trees,  no  fruits,  scarcely  anything  but  a  few 
vegetables,  are  raised  in  the  settlement,  but  the  natural 
grass  is  extremely  luxuriant,  and  horses  and  cattle,  origin- 
ally imported  by  the  Buenos  Ayrcans  and  others,  have 
gone  on  increasing  in  an  astonishing  degree.  Pigs  and 
rabbits  are  also  abundant,  and  the  coasts  teem  with  fish. 
The  islands  were  first  discovered  by  Davis  in  16112.  In 
IGUO  (hey  were  visited  by  Strong,  who  gave  them  the 
name  which  they  now  bear.  French.  Spanish,  and  Eng- 
lish settlements  have  alternately  lieen  formed  on  them,  but 
the  English  have  ultimately  retained  jiossession  ui  them. 
Port  Stanley,  a  thriving  town  with  an  excellent  harbor  on 
East  Fulkland,  is  an  entirely  English  settlement.  Pop. 
of  colony  in  1S70,  812. 

Fal'koping,  town  in  Sweden,  Wcstergothland,  known 
by  the  battle  of  i;i89.  in  which  the  Danish  queen  Mar- 
grethc  conquered  the  army  of  the  Swedish  king  Albrecht, 
antl  took  him  jirisoner.  This  victory  led  to  the  famous 
Union  of  Calmar,  1397. 
Falk'ville,  tp.  of  Morgan  co»,  Ala.  Pop.  1198. 
Fal'lacy  f  Lat.  faUudn,  from  /ri//fi.i-,  "  deceitful  ;'\/'afh, 
to  '*  deceive  "],  in  logic,  is  produced  by  an  incorrect  per- 
formance of  the  process  of  reasoning.  Not  every  wrong 
notion  is  a  fallacy.  If  the  process  of  reasoning  is  per- 
formed correctly,  and  the  wrong  notion  rises  either  from  a 
biassed  and  prejudieed  assuniiili<in  of  distorted  premises 
or  from  a  weak  and  groping  eonlidence  in  insuthcient  pre- 
mises, it  is  in  the  first  ease  an  error — in  the  last,  a  mis- 
take. Only  when  the  wrong  notion  is  the  result  of  a  fault 
in  the  reasoning  process  itself  is  it  a  fallacy,  properly 
speaking. 

As  the  whole  process  of  reasoning  can  be  reduced  to  the 
making  of  inferences,  and  as  the  fundamental  character  of 
all  inferences  is  the  syllogism,  the  fallaey  nniy  be  defined 
as  the  result  of  some  fault  in  the  fornnition  <»f  tlie  syllogism. 
And  furthermore,  us  all  faults  wbieh  can  be  committed  in 
the  formation  of  a  syllogism  rise  eilher  from  the  two  prop- 
ositions being  a  repetition  of  each  other,  and  consequently 
incapable  of  producing  any  legitimate  third  proposition,  or 
fr<pm  their  lu-ing  wludly  incongruous.  lacking  tho  true  mid- 
die  tc-rm.  which  alone  could  draw  the  premises  together  Into 
a  conclusion,  all  fallacies  fall  into  two  classes  corresponding 
to  these  two  divisions  of  faulty  syllogisms,  and  may  be  cha- 
raotori/ed  either  as  a  reasoning  in  a  circle  or  aa  a  jumping 
to  the  conclusion. 

The  first  kind  of  logical  fallacy,  the  reasoning  in  a 
circle— which,  in  the  termimdogy  td'  the  old  logical  sys- 
tems, was  calleil  a  prtitia  /i/iii<  (";>(('— consists  in  proving 
one  i>osition  by  assuming  another  which  is  identical  with 
it.  Of  all  kinds  of  logical  fallacies,  this  is  the  most  des- 
perate. Whirl  a  person  is  caught  by  such  a  fallacy,  debate 
must  stop  ;  when  an  age  is  eanghl.  civilixalion  must  stop. 
It  acts  on  the  mind  like  a  magical  ring.  A  person  or  an 
age  may  move  iiround  in  it.  around  and  around,  with 
Hieailily  increasing  passions,  ami  there  is  no  escajte  from 
it  unless  through  a  rev»dutionary  concussion  of  (be  whole 
inintL  It  is  ctf  most  fri-qnent  oeeurrencc  in  theological 
matters,  and  in  those  questions  of  polities  whicli  it   seems 
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impossible  to  solve  satisfactorily  hj  the  mere  application 
of  the  prineiplo  of  expediency,  without  any  intermediate 
agency  of  mural  ])rinciples. 

The  other  kind  of  logical  fallacy — which,  in  accordance 
with  a  striking  expression  from  every-day  conversation,  I 
have  characterized  as  a  '•jumping  to  the  conclusion" — is 
much  less  dangerous,  though  much  more  frequent,  and 
comprises  a  great  number  of  distinct  forms,  which  the  old 
logic  describes  as  the  fallacy  of  the  tcqui  vocal  to,  acdifins. 
an/uriientnm  ad  hominemy  poet  hoc  enjo  propter  koc,  vndis- 
tribnted  middle,  etc.  The  general  characteristic  of  all 
these  different  forms  is  the  application  of  a  middle  term 
composed  not  of  truly  constituent,  but  of  merely  accident- 
al, qualifications  of  the  two  ideas  which  it  is  put  to  com- 
bine. Thus,  in  a  comedy  of  Holberg,  Erasmus  Montanus 
jjroves  that  his  mother  is  a  stone  in  this  way  : 
A  stone  cannot  fly  ;  you  cannot  fly,  Enjo,  You  are  a  stone. 
A  more  thoroughgoing  definition  of  the  terms  will,  in 
most  cases,  be  able  to  destroy  this  kind  of  logical  fallacy, 
which,  however,  has  become  dangerously  frequent  in  our 
days  in  cases  in  which  statistics  are  applied  to  the  solution 
of  historical  or  moral  questions.  Thus  Mr.  Buckle,  in  his 
"History  of  Civilization  in  England,"  reasons  as  follows: 
"Necessary  laws  exclude  free  will.  Statistics  show  the 
existence  of  necessary  laws  in  history.  Ertjo,  free  will  is 
excluded  from  history."  Any  definition  of  history  which 
in  any  way  can  pretend  to  cover  the  field  which  in  reality 
belongs  to  the  idea  will  break  this  .syllogism  to  pieces,  and 
show  the  fallacy  of  the  conclusion. 

It  must  be  noticed,  however,  that  even  when  a  fallacy 
of  this  kind  shows  us  a  fault  in  the  construction  of  the 
syllogism,  thus  making  the  incorrectness  of  the  perform- 
ance of  the  process  of  reasoning  perfectly  apparent,  it 
generally  originates  in  a  wilful  or  otherwise  uuwarrantecl 
assumption  of  premises;  and  in  bis  book  on  logic  i^Iill 
treats  fallacies  of  this  kind  as  errors  and  mistakes,  though 
he  retains  the  name  of  fallacy.  Clemens  Petersex. 

Fall  Brook,  post-b.  of  Ward  tp.,  Tioga  co..  Pa.,  the 
southern  terminus  of  the  Tioga  R.  R.,  48  miles  from  Corn- 
ing, N.  Y.  It  has  important  mines  of  semi-bitumiuous 
coal.     Pop.  1390. 

Fall  Creek,  post-tp.  of  Adams  co.,  111.,  on  the  Missis- 
sippi River,  and  on  the  Quincv  Alton  and  St.  Louis  R.  R., 
12  miles  S.  E.  of  Quincy.     Pop.  990. 

Fall  Creek,  tp.  of  Hamilton  co.,  Ind.     Pop.  15.10. 

Fall  Creek,  tp.  of  Henry  co.,  Ind.     Pop.  2005. 

Fall  Creek,  tp.  of  Madison  co.,  Ind.     Pop.  24S.3. 

Fall  Creek,  tp.  of  Yadkin  co.,  N.  C.     Pop.  1192. 

Falling  Bodies.  Among  the  earliest  ideas  derived 
from  experience  are  those  of  weiffhf  and  of  the  direction  up 
and  down.  All  material  bodies  tend  downward  with  more 
or  less  force,  and  the  measure  of  this  tendency  in  each  is 
the  weight  of  that  body.  The  tendency  itself  is  imputed 
to  an  influence  called  ffravitation  inherent  in  matter  uni- 
versally (see  Gravitation),  and  is  the  resultant  of  the  mu- 
tual attractions  which  take  place  between  all  tho  material 
particles  of  the  body  and  those  of  the  earth.  When  this 
tendency  is  adequately  resisted,  the  body  is  said  to  be  sup- 
ported, and  it  remains  at  rest :  when  the  resistance  is  with- 
drawn, the  body  falls.  Observation  of  bodies  falling  nat- 
urally shows  that  all  do  not  fall  equally  fast.  A  metal 
bullet  descends  with  great  rapidity  ;  shreds  of  paper  flutter 
downward  slowly;  some  very  light  substances,  like  the 
down  of  feathers  or  tho  winged  seeds  of  plants,  seem 
scarcely  to  descend  at  all,*  and  some,  relatively  lighter 
still,  like  bubbles  and  balloons,  even  rise.  But  when  we 
observe  that  if  heavy  bodies  be  immersed  in  water  the 
differences  and  seeming  anom.alies  of  this  kind  which  oc- 
cur are  much  more  numerous  and  more  remarkable  still,  we 
soon  learn  to  attribute  the  unequal  velocities  with  which 
bodies  fall  in  the  atmosphere  to  the  buoyant  power  of  the 
air,  and  the  resistance  it  opposes  to  bodies  moving  through 
it.  If,  in  order  to  test  the  truth  of  this  hypothesis,  we 
make  the  experiment  of  dropping  from  the  same  support, 
at  the  same  instant,  in  a  tall  receiver  exhausted  of  its  air, 
two  substances  so  physically  different  as  a  bullet  and  a  bit 
of  thistle-down,  we  shall  find  our  anticipation  confirmed; 
for  the  velocity  of  fall  will  be  the  same  for  both,  and  the 
two  will  reach  tho  bottom  together.  If  we  would  inquire, 
therefore,  the  laws  which  govern  the  fall  of  bodies,  we 
must  consider  bodies  as  falling  frechj — that  is  to  say,  in 
vacno.  The  buoyant  power  of  the  air  simply  diminishes 
the  downward  tendency  and  velocity  of  descent :  it  is  the 
resistance  to  motion  which  disturbs  the  law  of  fall. 

This  resistance  is  proportioned  to  extent  of  surface;  the 
weight  or  urging  force  is  proportioned  to  density.  Bodies 
of  large  specific  gravity,  exposing  small  surface,  arc  very 
little  interfered  with  in  their  fall  (at  least,  through  the 
heights  to  which  observation  can  extend)  by  atmospheric 


resistance.  But  the  densest  substances,  when  spread  out 
into  thin  laminse,  such  as  gold  and  silver  in  leaf,  fall  as 
irregularly  and  as  slowly  as  tissue-pajier  or  down. 

The  earliest  experiments  on  the  fall  of  bodies  were  made 
by  Galileo  at  Pisa,  who  took  advantage  of  the  favorable 
opportunity  offered  by  the  famous  leaning  tower  of  that 
city — which  is  ISO  feet  in  height,  and  overhangs  its  base 
by  about  14  feet — to  observe  the  effects  produced  upon 
the  time  and  velocity  of  fall  by  changing  the  form  and  the 
material  of  the  body  subjected  to  experiment.  He  deduced 
the  correct  conclusion  that  in  the  absence  of  the  air  all 
bodies,  without  regard  to  their  form  or  density,  would  fall 
with  the  same  velocity  ;  but  in  his  time  this  truth  could  not 
be  experimentally  demonstrated,  since  the  air-pump  was 
then  unknown. 

The  law  governing  the  motion  of  a  body  falling  freely 
may  be  abstractly  inferred  by  considering  the  relation  o^ 
force  to  motion.  Velocity  in  a  given  body  is  jiroportional 
to  tho  force  impressed.  As  gravity  is  a  constnnt  force  (that 
is,  a  force  which  acts  all  the  time),  it  imparts  every  instant 
to  tho  falling  body  a  minute  addition,  always  the  same  in 
amount,  to  the  velocity  which  the  body  had  before.  Thus, 
this  velocity  goes  on  increasing,  and  increases  equally  in 
equal  times — in  technical  language  it  is  uniformly  accele- 
rated— and  the  final  velocity  is  always  proportional  to  the 
time  which  has  elapsed  since  the  fall  began.  By  experi- 
ment it  is  found  that  a  body,  in  falling  from  a  state  of  rest, 
acquires,  in  one  second  of  time,  a  velocity  which,  continued 
uniformly,  would  carry  it  over  32.2  feet  in  a  second.  If, 
then,  we  put  32.2  ft.  =  7,  and  represent  any  other  time  in 
seconds  (whole  or  fractional)  by  /,  and  also  represent  the 
final  velocity  by  r.  we  shall  have  v=f/t. 

The  expression  for  space  «,  fallen  through  in  time  ty  is  not 
so  obvious,  because  the  velocity  is  not  uniform.  But  since, 
for  uniform  velocity,  we  have  »=  it,  if  we  suppose  the  time 
t  to  be  divided  into  an  indefinite  number  (  =»)  of  minute 
parts,  during  each  one  of  which  the  velocity  remains  uni- 
form, while  the  velocities,  in  the  successive  instants  de- 
noted by  1'^,  v^^,  r^^,.  etc..  uniformly  increase,  and  the  final 
velocity  r„  is  equal  to  r — that  is.  to  the  velocity  acquired 
by  falling  through  the  whole  time,  t — then  the  sum  of  all 

the  spaces  s  =  r     ,  s    =  v    — ,  ....  s„—,  will  be  equal  (with 
n  11  II 

only  a  very  minute  error)  to«,  the  whole  space  fallen  through 

in  time  (.     By  making  n  infinitely  great,  —  becomes  infin- 

n 

itcly  small,  and  s,  +  s^^  +  s^^^  4-  .  .  .  .  Sb  =  «.      But  «^  +  «^^, 

etc.  is  an  arithmetical  series,  of  which  the  sum  is  equal  to 

half  the  sum  of  the  extremes  multiplied  by  the  number  of 

terms.     Hence, 

",  +  ««      V,  +  !n  ' 
8=  -'^— - — =  -^— - — .—.n. 
2  2       « 

Or  as,  on  this  supposition,  v^  is  too  small  to  be  appreci- 
able. s=  i  r„f=  ^t-r.  And  as  v=(jt,  we  have,  finally,  by 
substitution.  8=^^f/t^.  If  ^=1  second, /)=  ^7  ^  1(3.1  feet. 
That  is,  the  space  fallen  through  in  one  second  from  rest  is 
half  that  through  which  tho  acquired  velocity  would  cause 
it  subsequently  to  move  if  continued  uniform  for  another 
second.  This  proposition  may  be  stated  conversely  and 
generally  thus:  The  velocity  acquired  by  a  body  in  falling 
from  rest  during  the  time  t  is  such  as,  continued  uniform. 
would  carry  it  in  an  equal  time  overtwice  the  space  through 
which  it  has  fallen  to  acquire  that  velocity.  The  following 
table  shows  tho  spaces  fallen  during  the  number  of  seconds 
or  fractional  parts  of  seconds  specified  in  it.  the  distances 
through  which  the  acquired  velocity,  continued  uniform, 
would  carry  the  body  in  a  time  equal  to  the  time  of  fall, 
and  the  acquired  velocity  (per  second)  itself: 


f  =time  of  fall.     '  s=  space  fjiUen. 
seconds  or  fractioait.   Teet  and  decimstii 


0.001 

0.01 

0.1 


3 
4 

6 
7 
8 
9 
10 
12 
15 
18 
20 


0.000016 
O.OOlfil 
0.1610 
0.2516 
1.0062 
4.0250 
9.0562 
12.3284 
16.1 
64.4 
1-14.9 
257.6 
402.5 
570.6 
7Sfi.9 
1030.4 
13f)4.l 
1610.1 
231 S.t 
4622,5 
5216.4 
6440.0 


[  =  distance  in  time    v  =  vel.  acquired 
(,  with  vel.  =  V.  by  fall,  in  feet. 


0.000032 
0.00322 
0.3220 
0.5031 
2.0135 
8.0500 
18.1125 
24.6568 
32.2 
128.8 
289.8 
515.2 
805.0 
1159.2 
1577.8 
2000.8 
2608.2 
3220.0 
4636.8 
9245.0 
10432.8 
12880.0 


0.0322 

0.322 

3.220 

4.025 
8.050 
16.100 
24.150 
28.175 
32.2 
64.4 
96.6 

128.8 

161.0 

193.2 

225.4 

257.6 

289.8 

322.0 

386.4 

483.0 

.579.6 

644.0 
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Tho  value  of  y  =  the  velocity  aoquirod  in  occ  second  of 
fall,  is  coniinonlv  said  to  represent  the  aceelerftting  force 
of  gravity  ;  and  this  varies  slightly  with  the  latitude  of  the 
place,  heing  greatest  at  the  poles  of  the  earth  and  least  at 
the  equator.  Tho  value  32.2  ft.  corresponds  to  about  lati- 
tude I  j°,  and  for  ordinary  uses  inaj- he  taken  as  true  every- 
where. 

Of  the  three  quantities  »,  r,  and  t,  if  any  one  be  known, 
the  other  two  may  be  found  from  the  following  formula;, 
of  which  two  have  been  given  above  and  the  rest  are  de- 
dueiblo  from  them : 


1.  »  =  i9(^.         3.  (  =  - 


2.  «  = 


2»' 


4.  I-. 


■Vf 


6.  v=fft. 

6.  V=  'J%J8. 


If  a  body  he  projected  downward  with  the  velocity  r,„  it 
ia  ol(\  ions  that,  lor  the  space  passed  over  in  the  time  ^  there 
must  bo  adiU-d  the  space  r^'  due  to  (he  velocity  of  projec- 
tion, to  \iit'^  due  to  gravity  :  bonce  v  =  Va*  -v\'jf^'  But  if 
the  body  be  projected  directly  upward,  the  j;ravity  op- 
poses the  aaeent,  and  «  =  tV  — i/'^-  Substitutiu;:cfor //r  from 
(5)  we  have  h  ^-ra,t  —  \vt.  The  space  s  is  maximum  when 
the  projectile  force  is  exhausted,  and  the  body  then  falls 
again  as  from  rest.  On  reaching  the  point  from  which  it 
was  projected,  it  will  have  re-acquired  the  velocity  r^,  lost 
in  ascending,  which  will  also  be  the  velocity  v  imparted  by 
gravity.  Hence,  when  tho  space  s  described  by  a  body 
projected  vertically  upward  becomes  maximum,  r^  ^r;  and 
s  =  va,t  —  \rt^vi  —  \t't  =  \\-t;  that  is.  the  body  will  ascend 
to  the  san"ie  height  from  which  it  must  have  fallen  tn  acquire 
tho  velocity  of  projection.  A  cannon-ball  leaves  the  gun 
with  a  velocity  of  about  1200  feet  per  second.  If  fired  di- 
rectly upward,  it  ought  to  rise  llMilr^ -^  (U.4  =  22,:J00  feet, 
or  nearly  !^  niilus,  and  be  absent  7t..').'{4  seconds  {timo  of 
rise  and  fall),  when  it  should  return  with  tho  original  ve- 
locity of  1200  feet.  But  the  resistance  of  the  air.  at  such 
high  velocities  is  so  great  that  these  anticipations  will  bo 
far  from  being  realized. 

The  motions  of  bodies  descending  inclined  planes  (with- 
out friftiou)  arc  governed  by  the  same  laws  as  those  of 
bodies  falling  freely,  the  urging  force  being  reduced,  how- 
ever, in  the  ratio  of  radius  to  the  sine  of  inclination.  If  a 
be  the  angle  of  inclination,  all  the  foregoing  formulaj  will 
be  made  applicable  to  this  case,  by  substituting  (j  siu.  a  for 
*/  wherever  this  letter  occurs.  As  r  =  n/2_</j«,  and  as  «  = /, 
the  length  of  the  plane,  when  the  body  descends  it  to  tho 
bottom,  we  have  v  —*J'lijl  sin.  a.  But  /  siu.  a.  =  /j,  the  height 
of  tlie  plane,  or  v~>/2»fh.  Hence  the  velocity  acquired  by 
a  body  in  descending  an  inclined  plane  is  jin-cisely  tho 
same  as  that  attained  in  falling  freely  through  the  vertical 
height  of  the  plane.  Also,  putting  t^  for  the  time  of  descent 
of  the  plane, 

r  2/  /2/sin.T  1  f2r  t 

Since  t^=  \ — .—  ==  V      •    2     -  =  -^—  \—  =  ^- J 

^  If  sin.  a       y  (J  sin.^  a.        sin.  a      '  y        sin.  a 

hence,  t^  sin.  a  =  t;  or  (^  ;  (  :  :  1  ;  sin.  a  :  :  I  :  h. 

That  is,  the  time  down  the  piano  is  to  the  time  of  falling 
through  tho  height  of  the  plane  as  the  length  of  the  piano 
is  to  its  height;  and  if  any  uumlicr  of  planes  have  tho 
same  height,  (he  several  times  of  duscent  down  tliem  will 
be  as  thuir  respective  lengths.  Hence,  if  a  plane  be  one 
foot,  high  anrl  forty  feet  long,  a  body  will  bo  ten  seconds 
in  dt'Hceuding  it;  if  of  the  same  height  and  twenty  feet 
long,  fivn  seconds.  With  four  feet  height  and  eighty  feet 
li-ngtb.  the  time  will  be  ten  seconds;  with  tlio  same  lu-ight 
and  forty  feet  length,  live  seconds.  Owing  to  the  retanla- 
tion  of  velocity  and  tho  protraction  of  the  time  of  descent 
of  bodies  upon  inclined  ])Ianes,  the  experimental  investi- 
gation of  the  motion  of  falling  boilics  is  much  easier  upon 
such  plimes  than  when  bodies  fall  freely,  the  resistance  of 
the  atmosphere  being  also  greatly  reduced.  Hence.  tJalileo 
made  use  of  such  planes  for  tlie  purpose  of  determining 
the  laws  of  fall.  Since  his  time  more  elaborate  instru- 
mcnfal  itieuns  have  been  dcvise<l  for  accomnli^bing  the 
same  result,  of  whieh  the  most  important  are  the  machines 
of  Atwiiod.  Miirin,  and  Itourbou/.o. 

Atwood's  machine  is  briefly  described  under  that  name 
in  our  first  volume,  hut  this  is  the  proper  place  to  explain 
its  uses.  The  appearance  of  the  machine  is  slmwri  in  Fig. 
I.  An  upright  ei.lumn  abnut  eight  feet  high  sustaiiiri  a 
small  phitl'orm  on  whieh  the  rsseniiul  part  ul  the  nnichinn 
rest-*.  This  consists  of  a  light  wheel  deli<'ftlely  supjKM-ted 
upon  large  frielion-wheels,  and  carrying  tw)  enual  weiglitn 
sn^iiendcd  at  the  extremities  of  a  slcncler  and  very  tiexihio 
silken  cord,  which  runs  in  a  groove  upcm  ils  eireumfercncp. 
While  these  two  weights  ei.nlinue  to  he  equal  Iho  system 
reun\iiis  at  rest,  hut  il  an  additional  weight,  bnwever  sitiall, 
bo  placed  upon  either,  thia  one  will  descend,  ami   in   do- 


Miicliiue. 


scending  will  generate  a  velocity  in  a  given  timo  us  many 
times  less  than  that  produced  in  tho  sam':  time  by  gravity 

in  bodies  falling  freely 
as  the  added  weight  is 
less  than  tho  entire  mass 
moved.  It  is  common, 
in  experimenting  with 
this  nuichiue,  to  employ 
weights  having  a  defi- 
nite proportion  to  Ihi.-; 
iua£9.  Thus,  if  the 
wholo  mass  is  sixty- 
four  times  us  heavy  as 
the  added  weight  which 
furnishes  tho  niotive- 
p(twcr,  the  velocity  gen- 
erated in  one  second 
will  ho  tho  si.xty-fourth 
part  of  thirty-two  feet 
(disregarding  for  the 
miMiient  the  fraction); 
that  is  to  say,  six  in- 
ches. And  as  the  space 
fallen  through  in  the 
first  second  from  rest  is 
only  half  us  great  as 
that  which  expresses  tho 
acquired  velocity,  the 
weights  of  the  machine 
will  move  only  three  in- 
ches in  this  first  second. 
In  jireparing  for  experi- 
ment, one  of  the  weights 
is  loaded  and  raised 
nearly  to  the  jdatfurm 
at  the  top  of  the  col- 
umn, where  it  is  detain- 
ed by  a  movable  arm 
brought  beneath  it,  and 
is  held  at  rest  at  the  zero 
of  a  divided  scale, sliown 
in  the  figure,  on  which 
the  distances  of  descent  are  to  be  noted.  A  cloek,  supported 
by  a  bracket  on  the  side  of  the  column,  is  connected  with 
tho  movable  arm  above  mentioned  by  a  mechanism  which 
causes  tho  arm  to  drop  just  as  the  second-hand  marks  zero. 
Sliding  on  the  scale  is  a  small  movaldc  brass  stage,  which 
may  be  placed  at  any  point  at  which  it  is  desired  to  arrest 
the  fall.  And  there  is  also  a  ring  sliding  on  the  same  scale, 
on  whieh  the  load  of  the  descending  weight  may  rest,  leav- 
ing the  weight  afterwards  to  descend  uubKuled.  The  forms 
of  the  weights  used  as  loads  may  be  seen  represented  on  the 
left  in  the  figure,  where  also  are  given  dire<-t  views  of  the 
stage  and  ring.  The  loading  weights  designed  to  be  ar- 
rested by  the  ring  are  constructed  with  arms.  The  others 
nro  sim])lo  disks  n*dehed  to  tho  centre,  (hat  they  may  not 
interfere  with  the  suspending  h(K)k  and  cord.  The  clock 
marks  Ihe  seconds  with  a  louii  lick.  The  nniment  at  which 
tho  load  is  taken  off  by  the  ring,  or  at  which  the  mu\iiig 
weight  strikes  the  stage,  is  indicated  by  the  wound  of  Ihe 
contact.  The  law  of  motion  is  illustrated  by  noting  the 
]ioints  on  the  scale  at  whieli  coincidence  takes  place  be- 
tween these  s(ninds  and  the  beats  of  the  clock.  'J'lms.  it"  as 
above  supposed,  the  load  is  one  sixty-fourth  of  the  wlioje 
moving  nuiss,  and  tho  stage  is  fixed  three  inches  below 
zero,  tho  stroke  of  the  weight  on  the  stage  will  coincide 
exactly  with  the  first  heat  of  tho  clock  heard  after  tho 
movenicnt  begins,  lint  in  order  that  eoincideiMM'  may  ipo- 
cur  at  Ihe  second  beat,  the  stage  must  be  placed  at  four 
times  as  great  a  distance  down,  or  at  twelve  inches.  For 
coincidence  at  the  third  beat  (ho  distance  must  be  nino 
times  as  great,  or  twenty-seven  inches.  In  Hko  nnumcr 
four  seconds  require  sixteen  times  as  great  a  dielauce;  and 
five  seconds,  twenty-hvc  times,  or  seventy-fi\o  inches,  which 
ia  equal  to  six  feet  and  three  inches.  This  illustralea  the 
law  of  uniform  acceleration  theoretically  established  above 
— viz.  that  the  space  is  as  the  H|uarc  of  the  time.  If, 
hnwcvftr.  the  moving  weight  be  unhutdol  at  the  <liptance 
tfirrr,  by  placing  the  ring  at  that  jiolnt.  then  it«  subsequent 
motion  will  n(tl  hi»  accelcraled.  l-iii  unllorni.  and  its  velocity 
will  be  2X  ."{"  —  ir';  so  that  it  will  take  it  twelve  ad<Iitional 
seoonds  {or  thirteen  in  nil)  to  reach  the  singe  at  the  seventy- 
fifth  inch — a  point  wliieli.  under  tho  previously  supposeil 
eondilions,  it.  rea(dieM  in  five. 

Tlie  appiiiatus  of  Hourbouze.  represented  in  Fig.  2,  offers 
some  a<hantageH,  in  rcspcel  to  tho  inieurncy  of  its  intliea- 
tiitns,  over  that  just  descrlhod.  This  has  the  pulley,  weights, 
ring,  and  stage  of  Atwood's.  Tho  pulley  also  sometimes 
riinn  on  friction  wheolfi,  though  none  are  shown  In  this 
figure.  Hut  tins  machine  dillerN  frrun  the  other  in  being 
provided  with  a  tight  cylinder  on   Ihu  same  axis  with  (bo 


20 


FALLING   SPRING— FALL   OF   MAN. 


pulley,  on  which  rests  the  extremity  of  a  delicate  tracer,  L. 

This  tracer  is  an  elastic  spring  capable  of  a  slight  lateral 

Fig.  2. 


tact  with  the  paper  wrapping  the  revolving  cylinder.    The 

machine,  after  being  started,  is  allowed  to  run  until  the 
Fig.  .^. 


Buurbouzf's  Mudili<.-.iliuu  uf  Atwoud's  Machine. 


vibratory  motion,  which  is  maintained  during  the  experi- 
ment by  an  electro-niafi^uet.  E,  of  which  the  exciting  bat- 
tery is  seen  at  O;  the  battery  circuit  bein*;  alternately 
closed  and  broken  by  the  vibration  itself.  The  same  battery 
excites  an  electro-magnet  at  M.  which  holds  one  of  the 
pulley-weights  at  M',  though  loaded  with  the  additional 
weight  N.  If  the  circuit  is  momentarily  broken,  the  weight 
M  is  released  and  M'  falls.  The  tracer  then  describes  upon 
the  surface  of  the  cylinder  A  a  sinuous  curve,  in  which  the 
summits  of  the  successive  undulations  will  be  equidistant  if 
the  motion  is  uniform,  and  gradually  increasing  in  distance 
if  it  is  accelerated.  As  the  vibrations  of  elastic  bodies  are 
isochronous,  the  undulations  are  described  iu  equal  times, 
and  the  distances  of  the  successive  summits  from  the  be- 
ginning of  the  trace  are  proportional  to  the  distances  sim- 
ultaneously passed  over  by  the  weight  M'.  In  order  to 
prevent  the  curves  described  in  the  successive  revolutions 
from  confusing  or  obliterating  each  other,  the  cylinder  is 
made  to  run  ujion  a  helicoidal  axis  which  gradually  dis- 
jilaces  it  laterally.  And  since  it  is  necessary  that  the  mo- 
tion shall  be  as  little  interfered  with  as  jiossiblc  by  the 
friction  of  the  tracer,  the  surface  of  the  cylinder  is  covered 
with  paper  coated  with  lampblack  from  the  smoke  of  burn- 
ing camjihor.  It  adds  to  the  exactness  of  tho  measure- 
ments between  the  successive  sinuosities  to  allow  the  ma- 
chine, after  having  prepared  it  for  the  experiment,  to  run 
for  a  few  seconds  without  attaching  the  battery.  The  trace 
will  then  be  a  simple  line  without  sinuosities.  Afterwards, 
on  restoring  the  original  arrangement,  connecting  the  bat- 
tery, and  experimenting  in  the  usual  manner,  the  undulat- 
ing line  described  by  the  tracer  will  cross  the  mean  line 
]irevi'jusly  traced,  at  intervals  of  time  exactly  equal,  and 
the  intersections  thus  formed  will  afford  more  definite 
points  of  reference  in  measurement  than  are  found  in  the 
rounded  summits  of  the  undulations. 

Morin's  machine,  which  remains  to  be  described,  is  rep- 
resented in  Fig.  .'{.  The  essential  part  of  this  machine  is  a 
vertical  ovliuder  six  or  seven  feet  high,  turning  easily  upon 
its  axis  of  figure,  and  driven  by  clockwork  and  a  descend- 
ing weight.  A  wind-vane  regulator  serves  to  maintain 
uniformity  of  motion.  The  cylinder  is  closely  covered  with 
white  paper,  which  ought  "to  be  ruled  with  equidistant 
parallel  lines,  both  horizontally  and  vertically.  A  weight, 
which  is  perfectly  free  to  fall  when  released  from  a  detent 
at  the  top  of  the  machine,  is  guided  in  its  fall  by  a  couple 
of  wires  stretched  vertically,  and  carries  in  its  descent  a 
jiencil,  of  which  the  point  is  kept  by  a  light  spring  in  con- 


Morin's  Apparatus. 

rotation  becomes  sensibly  uniform,  when  the  detent  is 
touched  and  the  weight  allowed  to  fall.  The  velocity  of 
descent  being  accelerated,  while  that  of  the  rotation  is  uni- 
form, a  trace  will  be  described  by  the  pencil,  which,  as  the 
resultant  of  these  two  motions,  will  be  necessarily  a  curve. 
By  measuring  the  co-ordinates  of  this  curve,  which  the 
regular  ruling  of  the  paper  will  make  an  easy  process,  it 
will  be  found  to  have  the  properties  of  a  parabola:  and 
from  this  the  law  of  acceleration  is  at  once  deduced,  and 
is  found  to  be  identical  with  the  law  determined  by  theory. 

F.  A.  P.  Barnard. 

Falling  Spring,  post-tp.  of  Greenbrier  co.,  West  Va. 
Pop.  lias. 

Falling  Stars.  See  Meteors,  by  Prof.  H.  A.  New- 
ton, LL.D.,  M.N.A.S. 

Fariington,  a  v.  of  Falls  tp.,  Bucks  co..  Pa.     P.  211. 

Fairing  Wa'ter,  post-tp.  of  Berkeley  co.,  West  Va. 
Pop.  1218. 

Fall  of  Man,  in  theology,  the  lapse  of  the  first  man, 
and  through  him  the  lapse  uf  the  human  race,  from  the 
state  of  integrity  into  the  state  of  corruption.  The  doc- 
trine is  placed  usually  as  the  systematic  link  between  crea- 
tion and  redemption.  The  narrative  in  Gen.  iii.  is  treated 
throughout  the  Bible  as  historical.  The  myths  and  legends 
of  paganism  have  many  parallels  with  the  Scripture  ac- 
count of  the  Fall.  The  tree  of  knowledge  is  generally  re- 
garded as  simjdy  affording  the  means  of  testing  man,  not 
as  having  in  its  fruit  any  special  objective  character.  The 
serpent  is  simply  organic  and  instrumental,  the  mask  of 
the  real  tempter,  the  devil.  The  sin  of  the  Fall  is  apostasy 
from  moral  fellowship  with  God,  caused  by  abuse  of  the 
freedom  of  the  will,  and  followed  by  the  loss  of  the  divine 
image  and  by  liability  to  temporal  and  eternal  death  on 
the  part  of  Adam  and  his  ])0sterity.  Various  explanations 
have  been  urged  as  substitutes  for  the  historical  sense  of 
the  narrative,  both  in  ancient  and  modern  times.  Tho 
Ophites  regarded  the  serpent  as  incarnate  Wisdom.  Many 
modern  German  thinkers  consider  the  Fall  as  a  necessary 
part  of  man's  development  in  reason  and  character,  "the 
happiest  event  in  human  history."  Ilase  calls  it  "the 
image  of  that  which  occurs  in  every  man."  Nitzsch  says, 
*' it  is  true  history,  but  not  actual."  (A  statement  and 
vindication  of  the  received  view  will  be  found  in  Krauth's 
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Connervative  Reformation,  376-435,  aad  iloDOE's  Sytematic 
Tht„lwpj,  ii.  n'.;-12U.)  C.  p.  KitAUTii. 

Fallo'piuu  Tubes  [named  from  Fullopius,  long  rc- 
putc'ii  as  lliL'ir  discoverer],  or  more  properly  O'viductS, 
in  tile  tiiglier  iiiiiuials,  two  cauals  in  the  free  iniirgin  of  the 
broad  liijaments  of  the  uterus,  one  on  eitller  side,  extending 
from  the  ovary  to  the  uterus.  lu  woniun  tlie  tubes  are 
caoh  about  four  inches  long,  with  a  very  narrow  passage 
along  tile  inner  half  of  tin-  length,  but  inueh  larger  out- 
wanl.  'file  inner  end  opens  into  the  eavity  of  the  uterus, 
and  the  lrunipcl-sh:i|>ed  outward  end  opens  into  the  ab- 
dominal cavity.  Tile  outward  end  is  fimbriated  with 
fringcdike  processes,  and  has  been  called  min-mtH  dinhifti. 
The  oviducts  are  identical  with  what  are  called  Midler's 
ducts  in  the  fietus.  liirds  have  but  one  developed  oviduct. 
In  most  marsupials  each  tube  serves  as  a  separate  uterus. 
In  the  higher  animals  the  uterus  and  vagina  arc  regarded 
as  fornieii  by  the  union  of  the  oviducts.  The  office  of  the 
I'albipiaQ  tubes  is  to  convey  the  ovum  from  the  ovary  to 
the  uterus.  Revised  uy  Wii.l.vhd  I'.^ukkii. 

Fallo'pius,  or  Fallopio  (Oaiiuiki.k),  an  illuslrious 
analoiui.sl,  b.  at  .Mudrna  in  l.iL'S,  or.  ae-oidiug  to  'I'omas- 
sini,  in  1 1'.IU.  With  Vesalius  and  Eustaidiius  (the  latter 
his  rival)  Fallopius  has  the  honor  of  being  the  chief  re- 
storer of  anatomical  science;  he  taught  at  Ferrara  and 
I'isa,  and  in  l.'i.il  became  professor  of  anatomy  and  surgery 
at  Pailiia  and  director  of  the  botanic  gardens.  His  name 
is  given  to  the  Fallopian  tubes,  which  he  did  not  lirst  dis- 
cover, though  he  lirst  suggested  correctly  their  use. 

Falloux,  de  (FitEnERic  Alfred  Pierre),  Vicomte, 
b.  at  Angers,  France,  May  7,  181 1,  became  distinguished 
as  .1  political  loader  of  the  Catholic  party,  but  retired 
from  public  life  in  1S51;  became  one  of  the  editors  of  the 
Currriii'iiiiliint  in  ISo.'i;  and  is  known  by  his  J/intuirc  do 
Lniiia  XVI.  (1SI»J,  a  Legitimist  work;  llisluire  dc  I'ie  V., 
181-1:  Mfiilttme  Swetc/iine,  aa  vie  et  itea  acuvreBf  1S5'J;  and 
another  volume  of  Madame  Swctchiue's  letters,  186G;  also 
some  devotional  and  other  works. 

Fal'low,  a  name  formerly  applied  to  land  which  is  al- 
lowed to  rest  after  cropping  for  one  or  more  seasons  with 
no  tillage,  except  perhaps  one  or  more  jdonghings.  Such 
are  now  called  imf:cd  fallows.  The  custom  is  a  very  an- 
cient one,  and  is  chiefly  useful  on  heavy  soils,  where  it 
acts  probably  by  way  of  liberating  plant-food  from  hitherto 
unavailable  compounds.  It  has,  among  the  best  farm- 
era,  given  way  to  what  is  called  the  green  fallow,  of 
which  the  clover-fallow  is  one  of  the  best  kinils.  .Some 
green  crop,  as  clover  or  buckwheat,  is  grown  and  allowed 
to  rot  on  the  surface,  or  is  ploughed  under.  This  crop 
serves  at  once  to  choke  the  weeds  and  to  fertilize  the  laud, 
and  the  growing  crop  saves  the  soil  from  blowing  away  iu 
the  winds,  which  iu  naked  fallows  causes  a  serious  toss. 

Fallow  Deer  [falluw  means  "palo  yellow  "],  the  most 
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common  deer  of  Europe,  found  also  in  Northern  Africa,  is 
the  I)»ma  vtittjaria.  Though  now  very  common  in  Kngland, 
it  was  introduced  there,  but  very  early,  it  is  supposed  by 
the  Homau  coloni.-^ts.  In  a  wild  .-^tate  it  only  exists  in 
Southern  Europe,  but  in  the  later  Tertiary  its  range  ex- 
tends farther  N.  In  summer  it  is  beautifully  mottled. 
The  male  is  called  a  buck,  the  female  a  doe,  the  young  a 
fawn.  The  doe  is  with<nit  horns.  The  venison  of  the  fal- 
low deer  is  regarded  as  the  most  savory  known.  It  is 
smaller  than  the  stag,  and  has  more  spreading  and  pal- 
mated  horns.  It  goes  in  herds,  and  each  herd  has  its 
master,  an  old  buck  which  all  the  others  obey. 

Fal'lowficid,  tp.  of  Washington  co.,  Pa.  Pop.  834. 
Fall  Riv'er,  tp.  of  La  Salle  co..  111.  Pop.  523. 
Fall  River,  post-tp.  of  Greenwood  co.,  Kan.  P.  1119. 
Fall  Iliver,  tp.  of  Wilson  eo.,  Kan.  Pop.  S'Jfi. 
Fall  River,  city  of  Bristol  eo.,  Mass.,  in  lat. -11°  42' 
:>,"  N.,  Ion.  71°  0'  37V'  W.,  on  the  Rhode  Island  border, 
on  the  eastern  side  of  Mount  Hope  Bay,  the  north-eastern 
arm  of  Narragansett  Bay,  and  along  'Taunton  Kivcr,  some 
20  miles  from  the  sea.  It  is  about  0  miles  in  length, 
comprising  27V  square  miles:  is  48i  mib  s  S.  of  Boston, 
Mass.,  20  from  Providence.  K.  I.,  15  from  Taunton.  Mass., 
13  from  New  Bedford,  Mass.,  and  Is  from  Newport,  R.  I., 
being  central  to  them  all  and  connected  with  each  by  rail- 
way. It  is  at  the  head  of  deep-water  navigation,  and  the 
terminus  of  a  line  of  steamers  from  New  York.  Its  in- 
dustries comprise  iron-works  that  run  11).')  nail-machines 
and  turn  out  120,000  kegs  of  nails  yearly;  2  large  calico 
print-works  (the  American  and  the  Bay  t?tate),  one  of 
■which  has  over  000  employes  and  runs  10  machines,  and 
together  they  turn  out  75,000,000  yards  of  ealieo  per  an- 
num; 1  woollen-factory:  3.S  cotton-mills,  turning  out  some 
300,000,000  yards  per  annum,  mostly  print  cloths;  a  largo 
bleachery,  and  a  multitude  of  mechanical  enterprises  con- 
nected with  the  cotton  manufacture.  The  capital  employed 
in  these  industries  is  over  $20,000,000,  keeping  in  motion 
1,200,788  spindles  and  20,521  looms.  The  city  contains 
water-works,  nearly  eoni]>leted,  bringing  the  water  from 
Watuppa  Lake,  a  beautilul  sheet  of  water  10  miles  long  in 
the  eastern  part  of  the  city  ;  an  efficient  paid  fire  de])art- 
ment  with  iirc-alarm  telegraph;  6  national  and  4  savings 
banks  ;  2  daily  and  3  weekly  newspapers ;  immense  granite- 
quarries  ;  a  large  coastwise  shipping-trade;  a  chiblren's 
home;  a  free  public  library  and  reading-room;  a  high 
school,  3  large  graded  grammar  and  many  primary  schools  ; 
23  churches;  and  a  public  park  of  00  acres.  Fall  Iliver 
was  first  settled  in  1050,  incorporated  as  a  town  iu  lf^03, 
and  became  a  city  in  1851.     Poji.  20,70(1. 

Wji.i.iAM  Reed,  F.d.  ''Daily  Evenixg  News." 
Fall  River,  ])Ost-v.  of  Fountain  Prairie  tji.,  Columbia 
CO.,  Wis.,  on  the  Milwaukee  and  .St.  Paul  R.  R.     Pop.  2511. 
Falls,  county  of  Texas,  in  the  E.  central  part.     -Area, 
705  s(|uare  miles.     The  surface  is  fertile,  one  half  jirairie 
and  one  hiilf  timbered  land.     Cattle,  corn,  and  eolton  are 
the  sta]tles.     It  is  traversed  by  the  Houston  and  'f  exas  Cen- 
tral K.  R.  and  by  the  Brazos  River.    Cap.  Marlin.    P.  US51. 
Falls,  tp.  of  Cerro  Gordo  co.,  la.     Pop.  553. 
Falls,  tp.  of  Chaso  co.,  Kan.     Pop.  459. 
Falls,  tp.  of  Hocking  co.,  0.     It  contains  Logan,  the 
county-seat.     Pop.  3700. 

Falls,  tp.  of  Muskingum  co.,  0.     Pop.  3301. 
Falls,  tp.  of  Bucks  co..  Pa.     Pop.  2208. 
Falls,  post-tp.  of  Wyoming  co.,  Pa.     Pop.  lOOti. 
Falls,  tp.  of  Fayette  eo.,  W.  Va.     Pop.  MM. 
Ftiils'lnirg,  tp.  and  posl-v.  of  Licking  eo..  0.     P.  ^fi'j. 
Fnlls'l)iir;;li,  post-tp.  of  Sullivan  eo.,  N.  Y..  on  the 
New  York  and  Oswego  Midland  R.  It.     The  township  eon- 
tains  several  villages.     Leather,  lumber,  and  dairy  products 
are  manufaetiired.      Pop.  ;i200. 

Falls  (liiirrli,  post-tp.  of  Fairfax  co.,  Vn.,  on  llio 
Wnsbinglon  and  Ohio  R.  R.,  II  miles  from  Alcxundriu. 
P.ip.  ■-■111!. 

Falls  City,  posl-v.  and  tp.,  capital  of  Richnrdeon  oo., 
Neb.,  il  miles  W.  of  the  Missouri  Itivir.  in  the  dreal  Ne 
inaha  Valley  and  on  the  Atchison  ami  Nebraska  II.  II.  Il 
has  a  brick  court-house,  nearly  completed,  2  hotels,  good 
schools,  5  i-hurebi'S,  25  stores,  exeelbril  flouring  mills,  two 
weekly  newspapers,  and  a  broom-faelory ;  also  a  pork- 
paekiiig  house,  nearly  eoinpleled.  Pop.  of  v.  607  :  of  Ip. 
1 100.     W.S. STRETcn,  En."  Nemaha  Valley  Joihinai.." 

Falls  City,  posi-v.  of  Fayclto  oo.,  Pa.,  on  the  Pills 
burg  Washington  ami  Baltimore  R.  R. 

Falls  of  .'•loiilinorenri,  a  eelebrnled  walirfall  and 
village  in  llie  eonnlies  of  l^iebei'  and  .Monliiioreliei.  iirov 
iiice  of  (Quebec,  Canada.     Here  tho  river  Moutmorvnci  falls 
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from  a  precipice  250  feet  high  directly  into  the  St.  Law- 
rence, 7  miles  below  Quebec.  The  village  at  this  point  has 
a  population  of  about  S50,  and  has  manufactures  of  lumber. 
The  falls  are  visited  by  great  numbers  of  travellers  in  sum- 
mer, when  the  scene  is  one  of  great  beauty-  In  winter  very 
large  and  remarkable  cones  of  ice  furm  here. 

Fall'ston,  post-v.  of  Uarford  co.,  Md. 

Fallston,  b.  of  Beaver  ec,  Pa.     Pop.  C29. 

Falls'town,  tp.  of  Iredell  co.,  N.  C.     Pop.  879. 

Falls  Viriage,  post-v.  of  Canaan  tp..  Litchfield  co., 
Conn.,  on  the  llousatonio  K.  R.,  67  miles  N.  of  Bridgeport, 
at  the  romantic  falls  of  the  Housatonic  River,  has  a  na- 
tional and  a  savings  bank,  and  manufactures  of  iron. 

Farmouth,  parliamentary  and  municipal  borough  of 
England,  in  the  county  of  Cornwall,  on  a  branch  of  the  es- 
tuary of  the  Fal,  which  here  forms  one  of  the  best  harbors 
in  England,  5  by  1  to  2  miles  in  extent,  12  to  IS  fathoms 
deep,  and  capable  of  sheltering  500  vessels  at  a  time.  It  is 
a  rendezvous  for  fleets  and  mail-packets.     Pop.  529i. 

Falmouth,  post-v.,  county-seat  of  Pendleton  co.,  Ky. 
on  the  Kentucky  Central  K.  R.,  39  miles  S.  by  E.  of  Cov- 
ington, and  on  the  Licking  River.  It  has  a  weekly  news- 
paper.    Pop.  014. 

Falmouth,  post-tp.  of  Cumberland  co..  Me.,  7  miles 
N.  of  Purtland,  on  the  Grand  Trunk  and  the  Maine  Central 
R.  Ks.  Portland  and  the  neighboring  towns  were  included 
in  the  old  town  of  Falmouth.  It  borders  on  Casco  Bay. 
h:is  three  churches,  great  water-power,  and  manufactures 
of  bricks,  machinery,  carriages,  etc.     Pop.  1730. 

Falmouth,  post-tp.  of  Barnstable  co.,  Mass.,  at  the 
extreme  W.  end  of  Cape  Cod,  on  the  shores  of  Buzzard's 
Biiy  and  Vineyard  Sound.  It  has  a  spacious  harbor  at 
Wood's  Hole,  which  is  safe,  never  freezes,  and  is  of  suffi- 
cient depth  for  the  largest  ships  or  steamers.  It  contains 
9  churches.  4  botels.  7  post-offices.  1  national  bank,  and  2 
manufactories.  The  Pacitic  Guano  Co.  at  Wood's  Hole  has 
a  capital  of  $1,000,000.  Falmouth  is  rapidly  becoming 
noted  as  a  watering-place,  and  Falmouth  Heights  has  al- 
ready attained  a  wide  reputation  as  a  seaside  resort.  Pop. 
22;i7.  Ed.  of  "  Falmouth  Chronicle." 

Falmouth,  tp.  and  post-v.  of  Stafford  eo.,  Va.,  on  the 
Richmond  Fredericksburg  and  Potomac  R.  R.  and  on  the 
R:\ppahannoek.  opposite  Fredericksburg.     Pop.  1694. 

False  [La.t.  /'if  fo.  fahnin,  to  '*  deceive"].  In  music  this 
terra  is  often  applied  to  th:it  which  is  incorrect,  faulty,  or 
in  direct  violation  of  rule.  To  nhuj  falsely  or  with  false  in- 
lonation  is  to  deviate  from  the  true  pitch  of  the  notes  sung. 
False  harmony  is  that  which  disregards  the  laws  of  counter- 
point and  correct  taste.  A  false  pmifrevsion  is  a  wrong  reso- 
lution of  a  discord,  two  perfect  fifths  or  octaves  in  succes- 
sion, or  other  similar  error.  A  melody  also  may  be  false, 
not  only  in  performance,  but  in  its  construction,  when  cer- 
tain notes  jjroeeed  otherwise  than  the  harmony  of  the  ac- 
companiment demands.  A  falsetto  voice  is  an  abnoruial 
series  of  sounds  ranging  above  the  pure  and  natural  tones 
of  a.  man's  voice,  and  produced  only  by  more  or  less  of  con- 
straint. William  Staunton. 

False  Bay  is  an  inlet  on  the  E.  side  of  the  mountain- 
ous district  of  South  Africa  which  terminates  in  the  Cape 
of  Good  Hope.  As  it  is  sheltered  from  the  N.  W.  monsoon, 
to  which  the  harbor  of  Cape  Town  is  exposed,  it  receives 
jieriodically  all  trading-vessels  from  Cape  Town  for  tem- 
porary protection,  and  it  is  the  permanent  station  of  the 
naval  force  of  the  coh»ny. 

False  Cross  Rcla'tion,  in  musical  composition,  a 
certain  progression,  by  a  skip,  in  which  a  note  in  its  na- 
tural form  is  followed  by  the  same  note  altered  by  a  sharp 
or  flat,  or  vice  vcrsd,  in  another  part  of  the  harmony^  as  in 
the  example,  at  a  : 

a  b 

J- 
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The  disagreeable  effect  of  this  arises  from  an  apparent  con- 
tradiction between  the  two  parts,  the  one  being  major,  and 
the  other  minor.  The  error  is  avoided  by  placing  the 
change  on  the  same  yrade  or  the  same  part  of  the  harmony, 
as  at  b.  William  Statnton. 

False  Impris'onment,  an  \inlawful  deprivation  of 
personal  liberty.  It  is  not  necessary  to  constitute  this  of- 
fence that  there  should  be  an  actual  incarceration  of  the 
person,  or  that  any  actual  force  should  be  employed  in  pro- 
curing the  wrongful  restraint.  An  unwarrantable  deten- 
tion in  a  private  apartment,  or  even  in  a  public  highway, 
is  sufficient,  and  there  need  be  no  other  exercise  of  power 
than  a  mere  command  or  direction  to  submit  to  arrest,  pro- 
vided it  is  accompanied  with  such  a  display  of  authority. 


or  such  threats  of  compulsion,  or  exhibition  of  means  to 
procure  compliance,  as  naturally  load  the  person  accosted 
to  believe  tliat  he  is  submitting  to  legal  authority,  or  that 
he  will  be  forced  to  yield  if  he  attempts  resistance.  It  is 
enough  that  one's  voluntary  control  and  direction  of  his 
own  movements  is  wrongfully  interfered  with.  False  im- 
prisonment usually  occurs  from  the  unjustifiable  exercise  of 
pretended  legal  authority,  as  by  arresting  without  process 
when  process  is  known  to  be  necessary,  or  when  there 
is  a  mistaken  assumption  that  a  case  is  one  in  which  no 
process  is  required  to  sanction  an  arrest.  For  instance, 
a  constable  or  other  peace-officer  has  power  to  arrest  with- 
out warrant  if  he  have  reasonable  ground  of  suspicion 
that  a  felony  has  been  committed  and  that  the  person 
whom  lie  seeks  to  detain  is  the  offender.  In  like  manner, 
a  private  individual  needs  no  legal  process  to  justify  him 
in  taking  into  custody  the  supposed  perpetrator  of  a  felony 
whose  guilt  is  reasonably  presumable.  A  private  person's 
privilege  in  this  respect,  however,  is  more  restricted  than 
that  of  a  constable,  for  mere  suspicion  that  the  offence  has 
been  committed  is  not  enough,  but  it  must  l^e  shown  to 
have  actually  occurred,  even  though  the  party  suspected  l>e 
in  fact  innocent.  Furthermore,  any  person,  whether  he  bo 
an  officer  or  not,  in  whose  presence  a  breach  of  the  peace  is 
committed,  may  detain  the  wrongdoer  and  deliver  liim  to 
the  proper  legal  authorities  for  punishment.  But  when- 
ever the  right  of  arrest  without  warrant  is  exercised,  a 
just  occasion  must  bo  shown  to  e.xist  by  the  entire  corre- 
spondence of  the  circumstances  of  the  case  with  those  re- 
quirements which  alone  afford  a  sufficient  cause  for  deten- 
tion without  process,  or  the  person  making  the  arrest  will 
be  guilty  of  false  imprisonment.  In  all  other  grades  of 
offence  legal  process  is  necessary  to  justify  au  arrest,  and 
without  it  any  restraint  or  detention  of  a  person  is  unlawful. 
So  an  arrest  is  invalid  and  wrongful,  even  if  made  under 
color  of  process,  if  the  process  be  void  from  some  irregu- 
larity or  defect,  or  if  the  arrest  be  made  on  an  unlawful 
occasion,  as  on  Sunday  or  a  legal  holiday,  upon  civil  pro- 
cess merely.  All  who  are  engaged  in  a  wrongful  inter- 
ference with  a  person's  liberty,  either  as  principals  or  in- 
stigators, or  those  who  are  indirectly  its  cause,  as  by  suing 
out  illegal  process,  knowing  it  to  be  unjustifiable,  are  guilty 
of  an  unlawful  arrest,  and  equally  punishable. 

The  remedies  for  false  imprisonment  are  adapted  to  se- 
cure either  a  restoration  of  the  person  confined  to  liberty, 
as  by  writ  of  Habeas  Cor  pi'S  (which  see),  or  the  punishment 
of  the  party  who  is  chargeable  with  the  wrongful  confine- 
ment, as  by  a  civil  action  for  damages  or  a  criminal  indict- 
ment. The  jealous  care  and  watchfulness  with  which  the 
right  of  personal  liberty  is  protected  at  common  law,  and 
the  numerous  safeguards  which  have  been  provided  to  se- 
cure its  unhampered  exercise,  are  abundantly  indicated  by 
this  variety  of  remedies,  and  by  the  strict  rules  which 
confine  the  power  of  arrest  without  process  within  narrow 
limits,  only  permitting  its  exercise  when  offences  of  a  par- 
ticularly criminal  character  are  to  be  punished,  and  when 
any  requirement  of  delay  for  the  purpose  of  obtaining  a 
warrant  would  be  attended  with  danger  to  the  welfare  of 
the  community.  The  high  degree  of  civil  liberty  which 
English-speaking  peoples  have  developed  and  maintained 
so  sedulously  is  an  outgrowth  of  that  sense  of  personal  in- 
dependence and  individuality  of  which  the  law  of  false  im- 
prisonment furnishes  so  ample  and  noteworthy  an  exem- 
plification.   George  Chase.    Revised  by  T.  W.  Dwight. 

False  Pretences.  See  Cheat,  by  Phof.  T.  W. 
Dwight,  LL.D. 

Falsetto.    Sec  False,  by  William  Staunton,  S.  T.  D. 

Fal'ster,  Danish  island  in  the  Baltic,  separated  from 
Seeland,  Moen,  and  Laaland  by  very  narrow  straits.  It  is 
very  low,  entirely  flat,  and  somewhat  unhealthful,  but  it  is 
very  fruitful  and  well  cultivated.  It  has  an  area  of  178 
square  miles,  and  a  population  of  o2,413.  The  |)rincipal 
town  is  Nykjobing.  on  the  Guldborgsund,  between  Falster 
and  Laaland. 

Fa'lun,  or  Fahluil,  town  of  Sweden,  situated  at 
Lake  Runn,  120  miles  N.  W.  uf  Stockholm.  It  is  famous 
for  its  copper-mines,  which  gave  Gustavus  Adolphus  occa- 
sion to  call  it  "  the  treasury  of  Sweden."  but  at  that  time 
the  mines  yielded  ^000  tons  annually,  while  at  present  they 
yield  only  400  tons.     Pop.  4618. 

Faluns,  a  name  given  to  a  sub-division  of  the  miocene 
tertiary  in  the  valley  of  the  Loire,  France.  The  Falunian 
beds  of  D'Orbigny  include  the  tjrra  tic  Fontainehleau — the 
upper  portion  of  the  eocene — and  also  the  overlying  mio- 
cene strata. 

Famagos'ta,  or  Famagnsta,  city  on  the  eastern 
coast  of  Cyprus.  From  the  twelfth  to  the  eighteenth  cen- 
tury, while  Cyprus  was  under  the  Venetian  rule,  Fama- 
gosta  was   one  of  the  principal  commercial  cities   of  the 
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Levant,  but  now  its  defences,  warehouses,  palaces,  and 
churches  are  in  rulus.  and  its  harbor  is  choked  up  by  sand. 

It  is  inhabited  by  2U0  or  :iUU  Greeks. 

Famiriars  [so  culled  because  thoy  belonged  to  the  of- 
ficial family  of  the  inquisitor],  officials  of  the  luquisitionf 
whose  office  it  was  to  take  suspected  persons  and  convey 
them  to  a  place  of  continoment.  Familiars  received  largo 
imliilgences  from  various  popes.  The  office  was  highly 
honorable  in  the  popular  view,  and  even  noblemeu  and 
their  s()ns  were  willing  to  possess  it. 

Familiar  Spirits  [derived  by  some  from/amifia,  de- 
noting intiuuicy;  by  others  from  ,Ai«'"/««,  denoting  sub- 
jection and  service],  demons  supposed  to  be  in  attendance 
upon  fortune-tellers,  necromancers,  and  the  like.  The  or- 
i<;inal  llehrtw  word  (3ix  :  p^"-  niDIX)  which  is  rendered 
in  our  Englisli  version /«iHt7mr  npirit  or  «y^iVi>«  occurs  in 
the  Bible  at  least  fifteen  times  (Lev.  xix.  31  ;  xx.  6,  27; 
J)oHt,  xviii.  11:1  Sam.  x.\viii,  3,  7,  8,  9 ;  2  Kings  xxi.  6; 
xxiii.  2+;  1  Chron.  x.  1:'.;  2  Chron.  xxxiii.  6;  Isa.  viii. 
I'J;  xix.  li ;  xxix.  4).  The  primary  meaning  of  j"li3ii<» 
olioth,  is  leiith-rn  hitttUn,  suggesting  the  idea  of  inflation 
by  the  Himiliar  spirit,  with  some  reference,  perhaps,  to  the 
tricks  of  ventriloquism.  The  Ucbrew  wnnl  has  also  two 
secondary  senses.  In  some  of  the  passages  referred  to 
above  it  denotes  the  jicrsons  who  'Miave"  or  employ  fa- 
miliar spirits;  in  others,  it  denotes  the  spirits  themselves. 
For  example,  persons  are  meant  in  Lev.  xix.  31,  and  spirits 
in  Deut.  xviii.  11.  Nothing  is  said  in  the  Bible  to  justify 
the  inference  that  such  spirits  were  actually  in  attendance 
up(»n  fortune-tellers  and  necromancers.  The  Witch  of 
Kndor  (1  Sara,  xxviii.)  was  generally  HupptiHctl  to  have  a 
familiar  spirit.  But  the  coming  of  Samuel  in  answer  to 
her  incantations  appears  to  have  been  more  than  IheAVitch 
herself  was  expecting.  R.  D.  Hitceh'ock. 

Fam'ilists,  or  Family  of  Love,  an  English  mystic 
sect,  was  founded  in  Holland  by  Henry  Nicholas,  a  native 
of  Westphalia,  and  originally  an  Anabaptist,  and  was 
finally  transferred  to  England  near  the  middle  of  the  six- 
teenth century.  They  taught  that  religion  consists  wholly 
in  love,  independently  of  any  form  of  truth  held  and  be- 
lieved. Through  love  man  could  become  absolutely  ab- 
sorbed in  and  ideutitied  with  God  iu  a  subjective  sense; 
that  God  regards  not  the  outward  actious,  but  only  the 
heart;  that  to  the  pure  all  things  are  pure,  even  things 
forbidden.  Nicholas,  as  the  apostle  of  this  **  service  of 
love,*'  claimed,  it  is  sai<l,  superiorit}'  over  Christ,  on  the 
ground  that  .Moses  only  preached  hitfte,  Christ  fnith.  but 
ho  preached  hnu-.  Much  misrepresentation  of  their  con- 
fession of  faith  (given  in  Strype's  AhuuIh^  ii.  57)  brought 
out  an  Apolu'fif  in  1J7.'),  in  which  they  seek  to  identify 
themselves  with  evangelical  Christianity.  In  lOSO,  Queen 
Klizabeth  instituted  an  investigation  into  their  ])ractice8, 
and  in  conse(|uence  they  were  dispersed  and  their  books 
publicly  burned.  They  continued  to  flourish,  however,  for 
another  century,  and  iu  lOOi  petitioned  King  James  for 
permission  to  publicly  clear  themselves  of  the  charges  pre- 
ferred against  them.  This  request  was  denied  thoin.  be- 
cause they  were  known  to  have  been  guilty  of  grossly  im- 
moral practices.  (Baxtkk,  AnUibiiHjraphy,  p.  77.)  (See 
a  curious  book  by  J.  U.  (John  KodKus)  entitled    The  DIm- 

pliiyin(f  of  an  Ilorriblr  Sect  iiami'iiff  theninrlvrH  the  Familf/ 
of  Love,  London,  1J7!I;  and  Kskwsti'R,  dm/utafion  of 
MouHtvouH  uHfl  I/'trrifflc  Ifcrenicn  tttiii/Iit  Ay  //.  A^,  etc., 
London,  1579;  Mosiikim,  Evrfettinatirnf  ffint<>n/,  eh.  xvi.,  ^ 
iii.,  p.  xii.,  ^  2o;  Comjku,  ErclettiaMtirttl  Jfintonf  of  Enrj- 
Ittnd,  vi.  009:  vii.  311  :  II.MtnwirK,  /fiMton/  of  the'  Rrf'.r- 
irmtitm,  ch.  V.  I  CAUltlKltK,  I*fiilog.  Weltunnrhnuuuff  tl.  Re- 
funimfioiiz^it,  Stuttgart,  1SI7.)  Jas.  H.  Worman. 

Fam'ily  [Lat.  and  Span./(t//ii7('«,*  Vr.finiillr:  It.  fint- 
i'jli'i].  The  word  is  sai<l  to  have  its  origin  in  the  Oscan 
root  fiutitl,  which  signifies  a  "slave."  The  iilea  of  subjec- 
tion is  thus  identified  with  it  always.  In  its  early  use  this 
idea  was  most  prominent.  Latin  writers  often  use  the 
word  for  the  collective  body  of  slaves  owned  by  one  mas- 
ter. In  a  wider  sense  they  made  it  coniprchcnd  all.  both 
free  persons,  slaves,  and  objects  of  property,  that  were 
pubjc(rted  to  the  will  of  an  indivi<lual  head  of  a  house. 
By  Roman  law,  children  ancl  grandchildren,  ns  well  as 
slaves,  were  suhjeet  to  the  almost  absolute  power  of  the 
head  r)f  the  family. 

The  English  word  properly  represents  a  househrdd  liv- 
ing together  miller  one  head,  including  parents,  ehihlren, 
servants,  and  su(di  other  persons  as  may  have  a  i-ontinnous 
place  in  the  asHocialion.  It  is  also  extendi-d  (o  emlirace 
the  descendants  td"  a  common  ancestor  reganled  ciillect- 
ively;  and  in  the  widest  sense  mankind  are  spoken  of  as 
the  family  of  Adam. 

By  divine  ordinance  the  family  is  the  germ  of  all  human 
sociofy  :  "God  seiterh  the  solitary  in  faniilief*."  It  in  an 
arrangement  of  highest  economy  ami  ellieiency  to  provide, 


by  detailed  responsibility  and  care,  for  the  iDcrcase.  nur 
ture,  an<l  best  development  of  the  human  race.  It  begins 
at  the  best  lime  ttf  lite,  and  under  the  must  I'livorablo  cir- 
cumstauccs.  the  training  of  men  in  subjection  to  legitimate 
authority,  in  self-sacrifice  of  individual  choice  ft)r  a  com- 
mon good,  in  the  recognition  of  the  rights  of  others,  in 
the  exercise  of  kindness  and  good-will  to  benefit  others, 
and  so  in  habits  most  favorable  to  social  harmony  and 
peace  and  order.  The  family  is  in  its  ideal  a  little  com- 
monwealth under  government  of  rightful  authority,  sus- 
tained by  the  bond  of  mutual  respect  and  love  between  its 
members.  The  simplest  form  of  government  for  the  state 
is  the  patriarchal — ^just  an  extension  of  family  rule  and 
order.  Hence,  it  is  true,  as  Plato  says,  ''Whatever  is 
most  excellent  in  the  state  must  always  begin  at  the  fire- 
side." Hence  a  nation's  prosperity  and  civilization  are  best 
secured  by  influences  which  first  pervade,  and  tluu  flow 
from,  its  families.  The  family  lies  at  the  foundation  of 
social  science,  and  a  jirime  object  of  that  science  is  to  pro- 
mote the  order,  the  freedom,  the  purity,  and  the  refinement 
of  social  life  in  the  family.  A.  L.  Cuapis. 

Family,  in  zoology,  indicates  a  group  of  animals  in- 
termediate between  the  genus  and  order;  it  is  based  on 
structural  features  of  a  more  general  character  than  the 
genus,  while  the  limits  are  determined  by  the  range  and 
extent  of  the  differential  characters  which  exist  between 
the  typical  form  and  the  next  allied:  a  family  may  there- 
fore bo  monotyidc  (i.  e.  limited  to  a  single  known  species), 
or  exceedingly  polymorphic  (/.  e.  embracing  thousands  of 
species).  Examples  of  family  groups  are  found  among 
mammals  in  the  eat-like  animals  (Felida*).  the  dog-like 
animals  (Canidic),  and  the  bear-like  animals  (Ursidjc).  in 
the  order  of  Carnivora;  in  the  horses  and  asses  (Equidie), 
the  rhinoceroses  (  Rhinoeerotida^).  the  tapirs  (Tapiridie), 
and  the  hollow-horned  ruminants — t'.  e.  cattle,  sheep,  goats, 
and  antelopes  ( Bovidiie) — in  the  order  of  Ungulates,  and  in 
man  (Hominida*)  in  the  order  of  Primates.  Inasmuch  as 
a  distinctive  sinriiarity  of  form  is  associated  with  the 
structural  characters  which  distinguish  most  of  tliese  ami 
many  other  families,  especially  of  mammals,  the  group  has 
been  defined,  by  Prof.  Agassiz,  as  the  embodiment  of  form 
determined  by  structure.  This  definition,  however,  en- 
tirely fails  in  many,  and  even  perhaps  most,  cases;  for  ex- 
am|de,  in  the  Unionidaj  some  forms  are  higher  than  long, 
while  others  are  extremely  elongated;  and  in  the  Primates 
there  is  a  greater  difference  in  form  between  some  monkeys 
of  one  family  than  there  is  between  others  of  dilTcrent 
families.  Families  are  therefore  distinguished  on  account 
of  certain  ditfcrences  in  structure  which  may  or  may  not 
be  correlated  with  corresi)onding  modifications  of  form. 
N<t  exact  criterion  can  be  given,  discrimination  being  a 
matter  of  judgment. 

The  term  family  was  originally  introduced  by  French 
naturalists  as  the  vernacular  ecjuivalent  of  the  Latin  ordo, 
ancl  in  this  sense  it  is  still  used  by  botanists — c.  (j.  by  I)r. 
.Asa  Gray,  who  combines  certain  forms  in  groups,  for  which 
he  employs  the  word  onlrr  as  the  scientific  term,  and 
ffunifi/  as  the  popular ;  thus,  (h-t/cr  1.  Ruituticnla'tn 
{erow-foot  famifi/).  By  Lamarck  and  Latreille,  however, 
the  two  terms  were  restricted  in  meaning,  the  word 
iirthr  being  retained  in  the  sense  in  which  it  was  em- 
ployed by  Linmeus,  while  the  word  fnmily  was  re-es- 
tablished *for  a  section  of  the  order.  Later  (in  ISl  I  |,  Wil- 
liam Kirby  (Truns,  Linn.  Sor.,  London,  xi.,  p.  SS)  pro- 
posed that  all  families  should  have  the  patronymic  ter- 
minaliou  -iiln;  and  this  was  gradually  adopted,  and  now  it 
is  almost  universally  employed  by  zoologists.  Although, 
strictly  speaking,  the  use  of  this  termination  may  not  al- 
ways be  in  exact  accordance  witli  grammatical  purity,  its 
great  convenience  as  a  uuif(»rm  indicator  <»f  the  taxonoinic 
value  of  the  group  outweighs  the  objections,  and  has  en- 
sured its  present  currency.  Tiikoihihe  Gii.l. 

Fam'ine  [from  the  Lat.  fmnr»,  "hungrr"].  a  failure 
of  the  supply  of  food  for  any  region,  usually  caused  by 
drought  or  other  climatic  influences,  such  as  excessive  and 
unusually  protrneteil  cold  in  Ihc  summerof  northern  regions, 
but  also  liable  to  be  produced  by  swarms  «d"  devouring  in- 
sects, such  as  locusts,  or  by  blights  ami  di^-euses  alTeeling 
vegetation,  like  (he  potato  rot.  which  pmiluced  the  terrible 
famines  of  Ireland  in  ISKmukI  the  years  which  fuHowcd. 
The  dreadful  famines  which  have  occurred  in  Egyjd.  that 
mnj»t  fruitful  of  lands,  have  been  generally  due  cilher  to 
deficieiiev  i)r  excess  in  tin*  anmuil  floods  of  the  Nile.  That 
<d'  Persia  (  1.S7I  -7LM.  the  most  terrible  of  modern  times,  was 
jiroduced  by  the  gnat  dmught  of  IS7ft.  Long-continued 
and  exhausting  wars  have  led  (o  famines,  by  breaking  u|) 
the  routine  of  farm-hibor  and  rendering  industry  impossi- 
ble, tireat  pestilences  have  in  a  like  runnner  caused  fam- 
ine, while  famine,  in  turn,  has  bi-en  a  mo-t  fruitful  cause 
of  cpidemie   ilioi-aMe.      Sueh    a   di-ease   is  the   rehiiisiiiL'   yv 
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famine  fever,  or  hunger-pest,  which,  though  not  remark- 
ably destructive  of  life  at  ordinary  times,  bt-comes  a  great 
scourge  in  times  of  general  want. 

Famines  are  now  much  less  to  be  dreaded  than  in  former 
times.  The  introduction  of  steam-navigation,  the  sub- 
marine telegraph,  and  the  other  recent  commercial  im- 
provements will  do  much  to  alleviate  the  horrors  of  fam- 
ine; but  the  experience  of  Ireland  shows  the  importance 
of  a  system  of  mixed  agriculture,  so  that  if  the  potato- 
crop  or  the  wheat-crop  should  fail,  some  other  accessory 
product  may  be  at  hand  to  take  its  place.  The  same  les- 
son was  taught  in  the  famine  of  India,  1872-73,  which 
followed  the  failure  of  the  rice-crop.  (See  Famine,  in 
FiHST  Biennial  Si:i'I'Lement.) 

Fan  [from  the  Ang.-Sax./(5)ni.  allied  to  the  Latin  van- 
jiKs],  an  implement  used  to  agitate  the  air  for  coolness, 
seems  to  liave  been  in  use  from  the  remotest  times  with  all 
people  living  in  hot  or  warm  climates.  China,  however,  is 
generally  called  the  fatherland  of  the  fan.  and  there  and  in 
Japan  it  is  as  indispensable  to  a  gentleman  as  his  boots. 
It  is  used  in  all  different  ways,  even  as  a  newspoper,  since 
on  important  occasions  news,  libels,  and  jiolitical  caricatures 
are  transmitted  on  it.  During  the  riots  when  missionaries 
were  attacked  at  Pekin  in  1873,  popular  ill-feeling  was  ex- 
cited by  inflammatory  pictures  on  fans;  and  the  tirst  loco- 
motive-engine seen  in  Japan  was  promptly  published  in  the 
same  manner.  Also  is  the  common  Chinese  palm-leaf  fan 
generally  supposed  to  be  the  oldest  form  of  this  implement, 
as  it  is  still  by  far  the  best  for  simple  utility.  It  is  manufac- 
tured in  immense  quantities  in  China,  especially  at  Canton 
and  Nankin,  where  also  fans  of  great  elegance  are  produced 
from  bamboo,  palm  leaf,  silk,  sandal-wood,  tortoise-shell, 
and  ivory.  A  very  singular  style  of  Chinese  fan  consists  of 
a  round  paper  disk  mounted  in  a  split  handle  on  a  pivot 
like  a  wheel.  When  not  in  use  it  is  turned  around  and  fold- 
ed up,  so  as  to  make  a  straight  stick.  In  Persia,  Egypt, 
Greece,  and  Rome  fans  were  known  at  a  very  earl3'  period, 
and  in  each  country  they  attained  great  elegance.  The 
Egyptians  knew  the  peculiar  fan  made  of  a  bird's  wing  ex- 
tended, and  so  beautifully  manufactured  by  the  Chippeway 
Indians  and  in  England.  From  a  ]iar!sage  in  Euripides  it 
appears  that  llieek  fans  were  round  and  made  of  feathers, 
and  when  the  Greeks  obtained  the  peacock  (about  500  b.  c.) 
they  began  to  use  its  plumes  for  fans.  In  Herculauenm  there 
is  a  fresco  representing  a  youth  liolding  a  peacock  fan,  and 
in  an  ancient  representation  of  the  twelve  months,  publish- 
ed by  Lambccius,  one  of  the  same  kind  hangs  up  by  the 
genius  of  August.  The  Roman  fan  for  ladies  was  often 
made  of  thin  tablets  of  perfumed  wood,  and  as  branches  of 
myrtle,  acacia,  and  palm  were  the  first  fans  or  materials 
for  them,  these  shapes  were  ]>reservcd  in  iniitatiuns  for 
centuries.  A  fan  with  a  wooden  handle,  and  a  /VkiV/a  pro- 
vided with  a  picture  of  a  love-atfair  or  a  view  of  a  city, 
with  a  corresponding  inscription,  was  much  in  use  in  Italy 
during  the  Middle  Ages.  In  a  work  of  costumes  wliich 
appeared  at  Venice  in  16G4.  containing  several  hundred 
dresses,  especially  the  Lombard  from  the  eleventh  century, 
women  often  hold  fans,  some  of  them  of  very  eccentric 
shapes.  The  ^//7-fan  of  peacock's  feathers  was  set  on 
an  ivory  handle  adorned  with  gems,  and  one  like  this, 
but  with  a  horse's  tail,  appears  on  the  sculptures  of  Per- 
sepolis.  In  a  volume  of  Italian  costumes  of  the  Middle 
Ages  in  the  Wof/euhUttcl  Librnn/  (A.  L.  Milieu)  fans 
may  be  seen  made  of  the  feathers  of  parrots  and  many 
other  kinds  of  birds.  In  Queen  Elizabeth's  wardrobe 
twenty-seven  fans  are  enumeraleil,  one  of  which  cost  £40, 
and  about  KiOO  the  manufacture  of  this  article  was  quite 
extensive  in  England,  as  appears  from  a  petition  of  the 
fan -makers,  who  complained  that  j  JU,U0O  fans  having 
lately  been  brought  over,  "great  numbers  of  poor  people, 
continually  employed  in  tlie  work,  must  perish  unless  a 
stop  be  put  to  the  importation.".  In  the  twelfth  year  of 
tile  reign  of  Charles  II.  a  protecting  duty  of  40.v.  per  dozen 
was  imposed  on  fans,  and  the  importation  of  all  painted 
fans  was  prohibited.  The  folding  fan  was  introduced  in 
France  by  Catharine  de  Medicis,  and  under  I^ouis  XIV.  the 
manufacture  became  a  great  industry.  Those  who  exer- 
cised it  formed  a  corporation,  established  in  1073,  and  four 
years  of  apprenticesliip  were  required,  though  the  masters 
who  made  this  regulation  wisely  set  it  aside  in  favor  of 
their  own  sons  or  of  any  man  who  should  marry  their 
daughters  or  widows.  One  of  the  most  original  patterns 
of  French  fans  was  the  so-called  Pompad<uir,  consisting 
of  brins  without  /cuillf-fi,  and  forming,  when  opened,  a 
beautiful  oval.  During  the  Revolution  fans  went  out  of 
fashion,  but  in  this  century,  especially  of  late,  the  manu- 
facture has  again  become  very  prosperous.  Large  quan- 
tities of  costly  fans  are  produced  in  Paris,  made  of  what  is 
called  chicken  skin  (a  very  thin  yet  tough  preparation  of 
kid  skin^,  satin,  gauze,  tulle,  crape,  or  parchment,  and  pro- 
vided with  beautiful  pictures  by  great  artists,  such  as  water- 


colors  by  Marie  Bonheur,  A.  Solde,  Edouard  Moreau,  Tony 
Faivre,  and  others,  priced  at  from  £50  to  £130.  Large 
numbers  of  these  fans  are  exjiorted  to  Spain,  where  the 
fan  is  as  essential  an  article  as  in  China  or  Japan,  The 
native  Spanish  jiroduct,  however,  is  rather  coarse  and  un- 
gainly, and,  although  Spain  has  laid  a  heavy  duty  on 
French  fans,  the  Spanish  workmen  ore  yet  not  able  to 
compete  with  the  French.  A  curious  but  very  elegant  ex- 
hibition of  fans  was  held  at  the  South  Kensington  Museum, 
London,  in  liS70,  The  empress  of  France,  who  had  been 
instrumental  in  developing  this  branch  of  industry,  as  of 
all  kinds  of  luxury  in  dress,  sent  to  it  all  her  finest  fans, 
thirty-four  in  number.  An  illustrated  catalogue  of  this 
exhibition  was  published  at  London.  In  the  U.  S.  the 
production  of  anything  beyond  the  cheapest  grades  of 
paper  fans  is  one  of  our  more  recent  enterprises.  The 
character  of  the  cheap  goods,  palm  leaf,  paper,  etc..  is  well 
known,  but  the  ivory,  bone,  and  composition  fans  have 
been  among  the  rarer  Oriental  luxuries.  We  have  im- 
ported very  largely  a  variety  of  grades  of  fans  of  what  are 
known  as  the  woorl  sti(dc,  as  well  as  ivory,  pearl  stick,  and 
bone  fans,  from  France;  our  importation  of  these,  mostly 
in  muslin,  linen,  silk,  and  satin,  decorated  or  plain, 
amounting  to  about  2.000.000  francs  (S400,000)  per  annum. 
We  have  also  imported  large  quantities  of  the  finest  leatlicr 
fans  from  Austria,  in  kid  and  imitation  or  genuine  Rust^ia 
leather.  The  attempt  to  compete  in  our  market  with  the 
European  manufacturers  is  of  recent  date,  and  met  at  first 
with  serious  difiiculties.  In  this,  as  in  most  articles  of 
luxury,  the  popular  prejudice  was  strongly  in  favor  of  im- 
jiorted  goods.  Our  people  are  very  slow  to  be  convinced 
that  any  description  of  fancy  goods  or  articles  of  luxury 
can  be  made  as  well  and  as  tastefully  here  as  abroad.  At 
first  the  carving,  perforating,  and  polishing  of  the  sticks 
were  done  by  hand,  by  slow  and  laborious  processes.  But 
ingenious  machines  have  been  invented,  working  rapidly 
and  with  great  precision.  Also  the  painting  and  decoration 
are  now  carried  to  such  perfection  by  American  manufac- 
turers that  they  are  able  to  compete  successfully  with  the 
finest  imported  painted  fans.  According  to  the  census  of 
1S70,  there  were  then  six  fan  manufactories  in  the  IJ.  S., 
employing  117  hands,  $28,000  capital,  paying  $23,426 
wages,  using  $37,179  of  material,  and  producing  92,000 
fans  of  all  sorts.  Of  these,  two  were  in  Massachusetts, 
employing  69  hands  and  S17.000  capital,  paving  ?S740 
wages,  using  $21,989  of  raw  materials,  and  producing 
$^3,000  worth  of  fans:  two  were  in  New  York,  employing 
10  hands  and  producing  $22,000  worth  of  fans;  and  one 
each  in  Connecticut  and  New  Jersey,  employing  together 
42  hands  and  producing  $26,500  worth  of  fans. 

Charles  G.  Leland. 

Fana'riotCS  [from  Fnnar,  one  of  the  quarters  of 
Constantinople  where  they  dwelt  —  from  ^aidpiov,  the 
*Mx'acon "  there  situated],  a  body  of  Constantinopolitan 
Greeks  who  claim  a  noble  Byzantine  descent.  Spared  by 
the  Turkit^h  conquerors,  they  artfully  insinuated  them- 
selves into  public  aflairs.  and  until  1822  held  many  import- 
ant civil,  military,  and  naval  positions,  in  which  they  dis- 
played, as  a  rule,  selfish  and  ungenerous  qualities.  Their 
power  as  a  class  is  now  completely  broken. 

Fan'cy  [from  phautasjf,  the  Or.  (tarrao-io,  from  ^au-w.  to 
*•  show  ■'],  a  term  used  by  philosophers,  sometimes  as  syn- 
onymous with  Imagination  (which  see),  but  the  better 
practice  would  appear  to  conform  more  or  less  closely  to 
that  of  Dugald  Stewart,  who  says:  "The  otfice  of  this 
power  is  to  collect  materials  for  the  imagination  ;  and 
therefore  the  latter  power  presupposes  the  former,  while 
!  the  former  does  not  presuppose  the  latter.  ...  It  is  the 
power  of  fancy  which  supplies  the  poet  with  metaphorical 
language,  and  with  all  the  analogies  which  are  the  f<uin- 
dation  of  his  allusions;  but  it  is  the  power  of  imagination 
that  creates  the  complex  scenes  he  describes  and  the  ficti- 
tious characters  he  delineates.  To  fancy  we  apply  the 
epithets  of  rich  or  luxuriant;  to  imagination,  those  of 
beautiful  or  sublime."  Others  make  the  two  powers  the 
same,  but  call  it  imagination  when  its  exercise  conforms 
more  nearly  to  nature — fancy,  when  its  exercise  is  more 
extravagant  and  unrestrained. 

Fancy  Creek,  tp.  of  Sangamon  co..  III.     Pop.  1195. 

Fancy  Gap,  post-tp.  of  Carroll  co.,  Va.     Pop.  1530. 

Fandan^go,  a  national  dance  of  Spain  and  Spanish 
America,  usually  in  3-4  or  (1-8  time.  It  is  thought  by 
some  to  have  been  introduced  by  African  slaves  into  the 
colonies,  and  thence  carried  to  S])ain.  It  is  danced  gener- 
ally to  the  guitar  and  the  castanets,  and  is  a  favorite 
dance  with  the  people, 

Fanenil  (Pktf.r),  merchant  of  Boston,  Mass.,  was  b. 
of  a  French  Huguenot  family  at  New  Rochelle,  N.  Y..  in 
1700.  In  1740,  at  a  public  meeting  in  Boston,  he  offered 
to  erect  a  suitable  edifice  for  a  public  market-house  at  hia 
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owD  ex|jeu8o  aud  give  it  to  the  town.  Faaeuil  d.  at  Bos- 
ton Mar.  .'J,  I74;>. 

Faneiiil  Hall,  \n  Boston,  Mass.,  was  built  by  Peter 
Faiu'uil  ill  I7(J,  und  given  to  the  town.  It  was  burned 
in  17f»I.  its  walls  of  brick  reniaiiiin";.  It  was  rebuilt  at 
the  expense  of  the  town.  U  is  called  tbe  "Cradle  of 
Liberty,"  from  the  fact  tliat  the  **  »Sons  of  Liberty"  held 
mnny  meotin<;s  there  durin;:;  the  early  years  of  the  final 
strugtfle  of  the  colonics  with  the  niother-couutry.  The 
British  troops,  durinj;  the  oceujiatiun  nf  the  city,  used  it 
as  a  theatre.  In  lstl.»  it  was  made  forty  feet  wider  and 
one  story  higher.  Tiio  hall,  which  is  used  for  juibiic  meet- 
ings, is  now  about  eiglity  I'eot  sciuare,  and  eoutaius  several 
good  paintings.  Its  vaue.  in  the  form  of  a  grasshopper, 
vfiia  copied  from  that  of  the  Uoyat  E\ehan;;c.  liondon.  A 
grasshopper  was  the  orest  of  Sir  Thomas  Grcsham,  the 
foiiti  ler  of  the  Uoyal  Exchange. 

Fatita'iii  (Piktuo).  b.  at  Pistoia  in  1  SI  7,  was  well  known 
as  a  writer  un  philological  subjects,  aud  also  produced  novels 
and  talcs  fur  children.  In  IHo'J  became  director  of  the 
Marucellian   hibrary  at  Florence.     I).  Mar.  4,  1879. 

Faufare  [Fr.  ;  Sp.  /an/<irrut],  a  loml  flourish  of  trump- 
efs,  or  any  short,  lively  military  air  played  upou  brass  in- 
striiinoats. 

Fani'no^  or  Fan'nio  (Faventino).  ono  of  the  earli- 
est martyr:*  during  tho  reformatory  period  in  Italy,  was  a 
oa'ivo  of  Fa'-nza,  then  in  the  Papal  dominions;  was  won 
over  to  the  Protestant  caiiho  by  tho  reading  of  tho  Scrip- 
tures (probably  IJruccioli's  version,  lO.J'J)  aud  of  Protest- 
ant apologies,  and  became  so  cntliusiastio  fur  tho  new  re- 
ligion lliat  ho  gave  himself  to  proselyting  efforts,  which 
canio  to  tho  car  of  the  ecclesiastics,  and  ho  was  imprisoned. 
Being  th-j  head  of  a  family,  ho  was  ]icrsua(le<l  to  recant  for 
the  sake  of  his  wife  and  children.  Upou  his  release,  how- 
ever, he  became  ilejocited  in  mind,  and  found  peace  only  in 
the  resolve  to  openly  battio  for  liberty  of  conscience;  and 
he  set  out  on  a  tour  through  tho  Ilomagna,  preaching 
everywhere  the  Reformed  religion.  llo  was  arrested  in 
1.'>1S  at  Bagna  Cavallo,  aud  conducted  in  chains  to  Forrara. 
l>aring  his  imprisonment  ho  was  visited  by  nuiny  distin- 
guished Italians,  among  them  the  princess  Lavinia  della 
ttovoro  and  Olympia  Morata,  who  were  edified  by  his  in- 
struction and  prayers,  and  took  a  deep  interest  in  his  fate. 
Bat  his  repeated  and  emphatic  refns;ils  to  rec-nit  cauR<'d 
his  condemnation  to  tho  stake  by  Pope  Julius  III.  Fanino 
was  strangled  at  dawn,  and  his  body  burned  at  noon  in 
Sept.,  laJU.  (Seo  for  interesting  details  YorNO,  Li'/'c  nf 
P'lfr.arnty  W.    1)1  ;     WcCniK,  Iliatori/  of  the   Jif/ormntitm   in 

Jtufff,  pp.  2J9-2C1.)  Jas.  H.  Worman. 

Fan'nct,  tp.  of  Franklin  cc,  Pa.     Pop.  21 IC. 

Fan'nettsburg,  post-v,  of  Frankliu  co.,  Pa.,  17  miles 
N.  W.  from  ChamliiTHburg. 

Fan'iiin,  county  of  Georgia,  bounded  on  the  N.  by 
North  Carulina  and  Tennessee.  Area,  about  oOO  si|uaio 
miles.  Tlio  surface  is  broken  by  mountains.  GoM,  iron, 
and  marblo  of  excellent  quality  aro  found.  Corn  and  dairy 
products  aro  tho  agricultural  staples.  Cap.  Morgantou. 
Pup.  6129. 

FanniUy  county  in  tho  N.  of  Texas,  on  the  Ilcd  River. 
Area,  900  square  miles.  Cattle,  grain,  tobacco,  liomp,  cot- 
ton, and  fruit  aro  produced.  Tho  lauds  aro  ino:Uly  ex- 
tremely fertile  prairio  and  bottom  lands.  Cap.  Bonham. 
Pop.  r:{,207. 

Fannin  (.Tames  W.),  Colonel,  Texan,  was  b.  in  North 
Carolina,  fought  in  tho  war  for  Texau  iiidrp'  nd'iiee,  mid 
w:is  ono  of  !'..')7  prisoners  Bhf)t  at  Goliad  by  order  of  Santa 
Anna,  Iho  Mexican  general,  Mar.  27,  IS.'iG. 

Faii'nin^  (Ai.kxandkk  C.  W.),  lieutenant-colonel  in 
the  U.  S.  army,  was  b.  in  Massachusetls  17NS,  graduated 
at  West  Point  Military  Academy  1S12,  was  lieutenant 
Tliird  Artillery,  .Mar.  'lsl2,  captain  Mar.  l:i,  ISH,  was 
mado  brovot  major  for  gallant  conduct  in  tho  defence  of 
Fort  Erie  Aug.  15,  1811,  major  Fourth  Artillery  Nov.  .^, 
ls:i2,  brevet  colonel  for  meritorious  service  in  batllo  Uf-ar 
the  Wethlaeoocliio  and  in  defenee  of  Fort  M'-llon,  Fla., 
Fell.  S.  1S;S7,  aiifl  lieutenant-colonel  Fourth  Artillery  Sept. 
Ifi,  iS.'iS.     1>.  ut  Cincinnati,  0.,  Aug.  IS,  181G. 

Fannin?  (Col.  Davih),  b.  in  Wako  co.,  N.  C,  nbout 
17oli:  beL-aiiic  tho  leadi*r  of  a  band  nf  Tories  or  "loyal- 
ists,*' chielly  of  Chatham  aud  Uandolph  counties,  who 
during  the  later  years  of  the  war  of  (he  Kovithitinn  per- 
formed in  Central  North  Carolina  many  daring  exploits, 
tarnished  by  wholesale  cruelty  and  the  desolulion  u(  settle- 
nuMits.  In  ITSI  lie  took  the  town  of  Pittstioruugh,  and 
soon  after  Hillsborough,  then  ttio  Slate  capital,  carrying 
off  tJov.  Burke  ami  liis  whole  suite.  Ho  was  (uie  ot  the  three 
persons  excluded  by  act  of  tho  North  Curolina  jegislaluro 
from  the  amnesty  pruelainiud  after  the  peuoe;  escaped  iulu 


Florida,  traded  with  tho  Indians,  made  his  way  to  New 
Brunswick,  and  thence  to  Digby,  N.  S.,  where  ho  d.  in 
1H25.  He  wrote  a  curious  Antnhi'tf/raphi/,  which  was 
copied  in  IStill  by  Porter  C.  Blivs,  ami  printed  in  limited 
number  at  Richmond,  Va.,  in  IStH.  as  vol.  i.  of  f/iHtnrirnl 
Rcmvih  „f  the  Old  Nnrth  Statr,  with  introduction  by  Col, 
John  li.  Wheeler  and  T.  H.  Wynne,  and  instructive  notes 
by  ex  (iov.  David  L.  Swain.  A  2d  ed.  of  100  copies  was 
printed  liy  ,J.  Sabin.  New  York,  ISOJ. 

Fannin?  (Eomind),  LL.I).,  American  Tory  in  tho 
Revolution,  was  b.  on  Long  Island  17.';7  ;  graduated  at  Yalo 
College  1757,  settled  in  Hillsborough,  N.  C,  anrl  becamo 
colonel  of  Orange  co. ;  took  part  iigainst  the  people  in 
their  struggle  for  independence  of  (ireat  Britain,  raising 
and  coniiujinding  the  king's  American  regiment  uf  tout. 
After  the  war  he  was  appointed  councillor  and  lieutenant- 
governor  of  Nova  Scotia  and  governor  of  Prince  Edward's 
Island  (1786-1805)  by  the  English.  He  was  successively 
major-general,  lieutenant-general,  and  general  in  tho  Brit- 
ish army,  and  d.  in  London  Feb.  28,  1818. 

Fan'ning-niachine,  or  Fnnnin§:-mill,  an  agri- 
cultural implement  for  winnowing  gmin.  .Ancientlv.  the 
wind  was  tho  agent  chiefly  cni|iloyed  for  separating'eliafl' 
aud  dirt  from  grain  ;  and  tho  luyntirH  vannus  Incvhi,  like  the 
winnowing-fan  of  tho  Bible,  Reems  to  have  been  at  first  a 
more  shovel  for  throwing  up  the  grain  and  exposing  it  to 
the  action  of  the  ^vind.  The  artificial  eonibi nation  of  sieves 
and  fans  which  now  makes  the  farmer  ind<-in-ndent  of  the 
uncertain  action  of  the  wind  is  a  iJutch  invention,  probnbly 
of  no  great  antiquity.  There  have  been  many  improved 
forms  invented,  particularly  in  the  IL  S. 

Fan'nius  (Caiis)  Stra'bo,  son-in-law  of  La-lins,  is 
introduced  by  Cicero  as  unc  of  the  speakers  in  his  ^vorka 
I>c  Amiritia  and  Do  Jitpiihli'-a.  Served  in  the  third  Puiiie 
war  under  Scipio  Africanus  (ij.  r.  1-10-1  10).  Was  distin- 
guished as  an  orator,  and  was  one  of  the  earliest  Roman 
historians  who  wrote  in  Latin.  His  I/iHtoiy  treated  of 
contcmjiorary  events,  nnfl  tho  eighth  book  is  refcrreil  to, 
though  the  extent  is  not  known.  The  few  fragments  re- 
maining aro  collected  in  Krauso's  Jlint.  Horn.  J-'rtrf/m.,  pp. 
17;J-174,  (Seo  GKULArn,  OcHchichtschrriber  dtr  liumvr, 
pp.  70-71.)  This  Fannius  is  often  confounded  with  C. 
Fannius  Strabo,  wlio  was  consul  u.  r.  122,  an<l  frtun  whose 
speech  on  tho  allies  and  Latins,  directed  against  tlraeehns 
(praised  as  good  and  noble  by  Cicero),  eertuin  fragments 
aro  preserved.  These  are  given  bv  Mevi:k,  Ornt.  Hum. 
Fraym.,  pp.  199-200.  '  H.  Drusi.KK. 

Fa'no,  town  and  seaport  in  Central  Italy,  in  the  prov- 
ince of  IJrbino  e  Pesaro,  on  the  shore  of  the  Adriatic,  hit. 
A:)°  51'  N..Ion.  1.1°  1'  E.,;JO  miles  N.W.  of  Aneona.  It  is 
a  well-built  and  beautifully-situated  town,  containing  many 
splendid  paintings  l>y  Bomeniehino  and  Cuido,  and  llu-  re- 
mains of  a  triumphal  areh  of  white  marblo  erected  in  hou-'' 
or  of  Augustus,     Pop.  C901. 

Fans,  a  cannibal  race  found  upon  the  Gaboon  River  in 
equatorial  Africa.  They  aro  cofi"ce-co!ored,  liavo  rather 
thin  lljis,  and  aro  slight  of  frame.  Tluy  tat  their  own 
dead,  and  purcliaso  tho  dead  of  other  tribes  as  food,  n-o 
pois(»ned  arrows  and  tho  cross-bow,  and  aro  fast  becoming 
tho  dominant  people  of  that  region,  whero  they  first  ap- 
peared siueo  1817. 

Fansliawe,  or  Fanshaw  (Sir  RionAun),  D.  C.  L., 
Fnglish  ilipbiinatist  and  translator,  b.  at  AVare,  in  Hert- 
fordshire, 1()0^>,  studied  at  Cambridge,  and  wa«  minister 
resident  at  tho  court  of  Pjiain  under  King  Charles  I.  of 
England.  Ho  was  a  royalist,  and  at  the  battle  of  Woreca- 
ter,  Ifi51,wa9  taken  prisoner  nnd  kept  captive  for  years. 
Was  privy  councillor  of  Ireland  !C.('.l.  the  ^aine  year  am- 
bassador to  Portugal,  nnd  negotinlor  of  the  marriage  be- 
tween Charles  II.  ami  the  princess  Catharine.  In  Hlfii 
was  ambiissador  to  .Spain,  and  died  at  ]\Iadrid  June  1(1, 
IGGO.  His  trnnslations  wero  those  of  Uuariuo's  PuBtur 
Fidiiy  Thr.  Liiaiad  of  Camoens,  etc. 

Fantail.     Seo  Pigeon. 

Fanta'tiia  [Fr,/ttrita»ir ;  It.,  Span..  Port.,  nnd  l,af. 
/((«jr«(«('((],  in  music,  a  species  of  eompo.Htlioii  nuirU  idea 
tical  with  the  eajipriccio,  in  whleb  imiigiimtive  nnd  fluent 
writers  express  tlieir  thought-*  with  tho  highest  freedom 
compatible  with  an  observiiueo  of  the  fundamenliil  taws 
of  harmony.  Originally,  the  funlnnia  was  probably  noth- 
ing m(»ro  than  8impb>  iniproviBution  —  a  transient,  un- 
studied, ami  unwritten  elVusion  of  (ho  jterformer's  fancy. 
But  as  exieinpore  playing  nalunilly  leads  to  the  recording 
of  the  ideas,  thenir><,  and  general  conrne  of  (Imtiglit  pur- 
sued in  any  sueci'ssfnl  en"c(rt,  (he  transition  was  eiiny  to  tho 
writing,  at  leisure,  nf  eonipositiouM  re<<en)b|intc  improvisa- 
tions in  peeutiarities  of  movement,  form,  modulation,  ex- 
pression, and  harmony.     In   many   of  these  cumpositiouB 
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writers  give  free  play  to  the  impulses  of  a  luxurious  fancy, 
regardless  of  method  and  design,  but  still  preserving  a 
certain  eontiuuity  of  outline  amid  much  that  is  wild,  rugged, 
and  abrupt.  The  term  •'  fantasia,"  however,  is  now  often 
given  to  compositions  which  are  perfectly  regular  in  time 
and  harmony,  and  even  more  symmetrical  iu  their  structure 
than  many  pieces  not  so  designated.    William  Staunton. 

Fan'tee*  or  Fan'ti,  is  the  name  of  a  tribe,  and  of  the 
country  it  inhabits,  ia  Western  Africa,  on  the  coast  of 
(Juinea.  The  country  consists  of  a  small  strip  of  laud 
extending  along  the  Atlantic  from  the  Sakum  on  the  E.  to 
the  Kaku  on  the  W..  and  separated  N.  from  the  dominions 
of  the  Ashantees  by  a  belt  of  impenetrable  forests  crossed 
only  by  a  few  narrow  and  intricate  paths.  But  this  strip 
of  land  is  very  fertile,  densely  peopled,  and  rich  iu  gold- 
dust.  The  inhabitants  belong  to  the  same  family  and  speak 
nearly  the  same  language  as  the  Ashantees,  though  they  are 
inferior  to  them  both  in  skill  and  vigor.  They  succeeded, 
however,  in  defending  their  independence.  They  started 
an  individual  civilization.  They  built  large  cities,  such  as 
Yankumasi,  Abrah.  Annaniabu,  etc.,  and  they  began  trad- 
ing and  manufacturing.  But  early  in  this  century  they 
came  iu  contact  with  the  English,  who  built  a  fort  and  cs- 
tablishfd  a  commercial  station  at  Cape  Coast  Castle.  Their 
labor  became  subservient  to  English  enterprise  and  spec- 
ulation. Their  political  organization  became  weakened 
and  almost  dissolved  under  English  influence  and  author- 
ity. Their  civilization  faded  away,  and  they  became  a 
prey  fur  the  Ashantees,  who  in  their  turn  were  conquered 
by  "the  English.     (See  Ashantee.) 

Fantoccini.     See  Piitets. 

Fan-tracery,  a  species  of  vaulting  peculiar  to  the 
English  Gothic  of  the  fifteenth  eenturj'  and  later  times, 
characterized  by  divergent  ribs,  which  spring  from  the  cap 
of  the  shaft  and  radiate  at  equal  intervals  with  a  uniform 
curvature,  and  terminate  in  the  ribs  of  the  roof.  IJctween 
the  divergent  fau-ribs  there  are  cusps  and  foils,  forming  a 
rich  tracery,  whence  the  name. 

Fan'wood,  a  v.  of  Westlield  tp..  Union  co.,  N.  J.,  on 
the  Central  K.  R.  of  New  Jersey,  i*li  miles  W.  S.  W.  of 
New  York.  Here  is  Fanwood  Park,  and  the  residences  of 
persons  doing  business  in  New  York.  It  is  surrounded  by 
beautiful  scenery.     The  post-office  name  is  Scotch  Plains. 

Far'ad  [from  Faradaif],  the  unit  of  quantity  in  elec- 
trometry.  It  is  the  quantity  of  electricity  with  which  an 
electro-motive  force  of  one  volt  would  flow  through  the  re- 
sistance of  one  met/ohm  ia  one  second.  One  farad  per  sec- 
ond is  the  British  Association's  unit  of  current.  A  million 
farads  equal  one  megafarad.  One  farad  contains  a  million 
microfarads.  Some  electricians  name  the  common  farad 
niicnt/iirad,  and  call  the  ordinary  megafarad  by  the  name 
of  farad. 

Far'aday  (Micitael),  D.  C.  L.,  F.  R.  S.,  was  b.  at 
Stoke  Newington,  a  suburb  of  London,  Sept.  22,  1791.  He 
d.  ou  Hampton  Court  Green,  in  a  house  presented  to  him 
for  his  lifetime  by  the  queen,  on  Aug.  25,  18G7.  His  educa- 
tion he  describes  as  being  "of  the  most  ordinary  descrip- 
tion, consisting  of  little  more  than  the  rudiments  of  read- 
ing, writing,  and  arithmetic."  His  hours  out  of  school 
were  passed  at  home  or  in  the  streets.  The  love  of  nature, 
which  was  with  him  so  deep,  was  ancestral  instead  of  indi- 
vidual. In  1SU4  he  went  as  an  errand-boy  to  a  bookbinder 
named  Ribeau,  his  father's  homely  dwelling  being  in  Ja- 
cob's Well  Mews,  close  by.  In  1S05  he  was  taken  as  an 
apprentice.  One  line  of  his  indentures  reveals  the  moral 
stuff  out  of  which  the  future  philosopher  and  gentleman 
was  made:  "In  consideration  of  his  faithful  service  no 
premium  is  given."  He  read  many  of  the  books  he  bound. 
He  mentions  specially  Mrs.  Marcet's  Coiwertiations  ou  Chem- 
istn/  and  the  articles  on  electricity  in  the  Encyclopedia 
Britannica,  He  also  made  electrical  experiments,  and 
went  occasionally  to  evening  lectures  on  natural  philos- 
ophy given  by  a  Mr.  Tatum  at  5.3  Dorset  street,  Fleet 
street.  The  charge  was  a  shilling  a  lecture,  and  his  elder 
brother's  purse  often  helped  him  here.  To  enable  him  to 
draw  the  apparatus  employed  Iiy  Mr.  Tatum  he  took  les- 
sons in  perspective.  It  was  his  habit  to  enter  in  a  note-book 
jottings  of  such  volumes,  papers,  and  magazines  as  inter- 
ested him.  This  he  called  his  "philosophical  miscellany." 
It  was  intended  "  to  promote  both  amusement  and  instruc- 
tion, and  also  to  corroborate  or  invalidate  those  theories 
which  are  continually  starting  into  the  world  of  science." 

Ilis  letters  to  his  friend  Benjamin  Abbott  show  him  to  be 
occupied  during  his  leisure  hours  with  electrical  experi- 
ments. The  friends  work  at  the  same  subject  and  discuss 
their  results.  Alertness  and  tenacity  are  the  traits  which 
mark  Faraday.  He  holds  his  convictions  resolutely  and 
defends  them  cleverly.  But  his  letters  are  even  less  re- 
markable for  the  keenness  of  his  logic  than  for  the  cour- 
tesy of   his    style.     Nature    sends    into   the  world    beings 


physically  beautiful  and  physically  ugly,  subsequent  cul- 
ture making  but  comparatively  small  impression  upon  her 
firm  outlines.  So  it  is  in  the  intellect  and  morals;  in  re- 
spect to  which  beauty  and  nobleness  were  potential  in 
Faraday  at  his  birth,  requiring  but  the  smallest  stimulus 
from  favoring  circumstance  to  unfold  them  into  actual  life. 

After  his  apprenticeship  he  worked  fur  a  time  as  a  jour- 
neyman bookbinder.  And  now  we  come  to  the  hinge  of 
circumstance  on  which  his  life  turned.  Davy  was  giving 
his  last  course  of  lectures  at  the  Royal  Institution.  Fara- 
day was  taken  to  hear  them  by  a  Mr.  Dance,  to  whom  and 
to  the  event  he  thus  subsequently  refers :  "  Under  the  en- 
couragement of  Mr.  Dance  I  wrote  to  Sir  U.  Davy,  send- 
ing as  a  proof  of  my  earnestness  the  notes  I  had  taken  of 
his  last  four  lectures.  The  reply  was  immediate,  kind,  and 
favorable.  After  this  I  continued  to  work  as  a  bookbinder, 
with  an  exception  of  some  days,  during  which  I  was  writ- 
ing as  an  amanuensis  for  Sir  H.  Davy," 

On  Mar.  18,  1813,  Davy  reported  to  the  managers  of  the 
Royal  Institution  his  engagement  of  Faraday  at  weekly 
wages.  He  travelled  subsequently  with  Davy  on  the  Con- 
tinent, returning  to  the  institution  in  1815.  On  the  Conti- 
nent he  saw  many  interesting  experiments  and  made  the 
acquaintance  of  many  distinguished  men.  Even  in  those 
days,  when  he  was  fresh  from  the  press  of  the  bookbinder, 
there  must  have  been  something  remarkably  cultivated  in 
his  demeanor.  During  the  journey,  however,  the  inde- 
pendence of  his  character  often  blazed  out  into  resentment 
against  Lady  Davy,  who  wished  to  treat  him  as  an  under- 
ling. Davy  himself,  though  yielding  for  the  sake  of  quiet- 
ness to  the  caprices  of  his  wife,  was  always  considerate  and 
kind.  After  his  return,  Faraday  became  connected  with 
the  City  Philosophical  Society,  where  he  sometimes  lectured 
to  the  delight  of  all  hearers. 

Three  years  after  his  appointment  in  the  Royal  Institn- 
tion  he  made  his  first  published  contribution  to  science:  it 
was  an  analysis  of  some  caustic  lime  from  Tuscany.  Under 
Davy's  advice  and  encouragement  he  thus  began.  Both 
skill  and  insight  are  revealed  by  a  short  paper  on  sound- 
ing flames  published  in  1^18.  Other  smaller  contributions 
followed.  Mr.  Rrande  was  at  that  time  lecturer  on  chem- 
istry, and  his  occupation  was  described  by  his  hearers  as 
*'  lecturing  on  velvet,"  so  skilfully,  quietly,  and  effectively 
was  he  assisted  by  Faraday.  In  1S2<>  a  chemical  paper 
opened  the  long  series  with  which  Faraday  subsequently 
enriched  the  Philosophical  I'rausnctiims.  On  June  12, 
1S21,  he  married,  and  an  entry  made  by  himself  sis  and 
twenty  years  subsequently  shows  how  he  regarded  the 
most  important  occurrence  of  his  life:  "Amongst  these 
records  and  events  I  here  insert  the  date  of  one  which,  as 
a  source  of  honor  and  happiness,  far  exceeds  all  the  rest. 
We  were  married  on  June  12,  1821.     M.  Faraday. " 

(Ersted's  discovery  in  1820  directed  all  minds  to  the  in- 
teraction of  magnetism  and  electricity.  In  1821,  Faraday 
wrote  A  History  of  the  Profjresn  of  Elcctro-Maffiietinw, 
and  thus  prepared,  he  succeeded  on  Christmas  morning, 
1821,  in  making  a  magnetic  needle  rotate  round  a  wire 
carrying  an  electric  current.  To  Faraday's  intense  annoy- 
ance, it  was  whis])ered  that  he  had  plagiarized  the  experi- 
ment from  Wollaston.  but  be  completely  cleared  himself 
of  this  charge.  Jointly  with  his  friend  Mr.  Stodart  ho 
conducted  experiments  on  the  alloys  of  steel;  and  I  still 
possess  a  razor  given  to  me  by  Faraday,  formed  from  one 
of  his  alloys.  In  1823  he  liquefied  chlorine  and  other 
gases,  and  hence  originated  a  difl'ereuce  between  him  and 
Davy  which  everybody  must  regret,  but  which,  in  my 
opinion,  involved  not  a  shade  of  dishonor  on  either  side. 
In  1S24,  Faraday  was  elected  a  fellow  of  the  Royal  So- 
ciety. In  1825  and  1820  he  published  chemical  papers  in 
the  Philosophical  Tvannfictious.  In  one  of  these  he  an- 
nounced the  discovery  of  benzol,  which  afterward  became 
the  basis  of  our  splendid  aniline  dyes.  From  1825  to  1820, 
in  conjunction  with  Herschcl,  he  tried  to  improve  the  man- 
ufacture of  glass  for  optical  purposes.  Practically  con- 
sidered, this  investigation  was  a  failure,  but  the  "  heavy 
glass"  they  produced  led  afterward  to  two  of  Faraday's 
greatest  discoveries.  It  was  at  this  period  that  the  re- 
spectable artilleryman,  Anderson,  who  subsequently  be- 
came such  a  prominent  figure  in  Faraday's  lectures,  was 
engaged  as  an  assistant. 

Disciplined  and  strengthened  by  his  previous  work,  Far- 
aday, in  ISIil,  made  his  great  discovery  of  magneto-elec- 
tric induction,  opening  thereby  a  vast  and  novel  electrical 
domain.  Enigmas  which  had  previously  challenged  and 
defeated  the  efforts  of  the  greatest  men  ceased  to  be  enig- 
mas. The  magnetism  of  rotation,  for  example,  discovered 
by  Arago  and  experimented  on  by  Babbage  and  Herschel, 
was  shown  to  be  due  to  a  special  manifestation  of  Faraday's 
induced  currents.  It  is  needless  to  say  that  all  our  induc- 
tion coils,  our  medical  machines,  and  the  electric  light  so 
far  as  it  has  been  applied  to  lighthouses,  are  the  direct 
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progeny  of  Faraday's  discovery.  In  the  paper  here  re- 
ferred to  he  fur  the  first  time  calls  the  "magnetic  curves" 
fiirmed  when  iron-filin;5.s  are  jitrewn  arouud  ft  magnet 
**  lines  of  magnetic  force."  All  his  suhs-equent  researehes 
upon  magnetism  were  made  with  reference  to  those  lines. 
Tncy  enabled  him  to  play  like  a  magician  with  the  mag- 
netic force,  guiding  him  securely  through  mazes  of  phe- 
nomena wliich  would  have  been  perfectly  bewildering 
without  their  aid.  The  spark  of  the  extra  current^  whiuh 
I  believe  was  noticed  for  tlie  first  time  by  Pruf.  Jo--^cph 
Henry,  had  been  noticed  inflependently  by  Mr.  William 
Jenkin.  Fiinulay  at  oneo  brought  Ihim  observation  under 
tlio  yoke  of  his  discovery,  proving  that  the  augmented 
spark  was  tlie  product  of  a  secondary  current  evoked  by 
the  reaction  of  the  primary  upon  its  own  wire. 

The  desire  to  refer  diverse  natural  energies  to  unity  of 
principle  is  the  strongest  of  the  P'-*ieutiiic  mind,  and  soon 
after  the  period  at  which  we  have  now  arrived  Faraday 
illustrated  this  desire  by  his  attempt  to  prove  eNperimcnt- 
nlly  the  "identity  of  electricities."  Ho  operated  upon  the 
cleetricities  of  the  machine,  tho  pile,  the  gymnotus,  the 
torpedo,  thermo-electricity,  and  magneto-electricity,  exam- 
ining and  comparing  their  phenomena  in  various  ways, 
and  finally  deciding  in  favor  of  their  identity.  He  then 
passes  on  to  electric  decomposition,  both  by  tho  machine 
and  tho  pile.  The  amazing  difference  in  point  of  "  quan- 
tity" and  'Mntensity"  is  strikingly  brought  out;  Faraday 
concluding,  though  ho  is  almost  afraid  to  publish  tho  con- 
clusion, that  tho  amount  of  electricity  involved  in  the  de- 
composition of  a  single  grain  of  water  equals  that  produced 
by  S00,000  discharges  of  his  large  Lcydcn  battery.  In 
May,  IS.'J.I,  he  publi;  Iicd  a  jtapcr  on  a  Xrtp  Law  f>/  JCIrrtric 
Citminctioiit  in  whii-h  ho  forcibly  shows  tho  inlluenco  of  the 
'•  state  of  aggregation  "  ou  the  transmission  of  tho  current. 
Water,  for  inst:uiec,  allows  the  current  to  pass — ice  does 
not.  Why?  This  leads  him  to  a  profouud  ifonsideration 
of  the  sui)jcct  of  electrolysis.  Again,  in  June,  ix:{3,  he 
published  ft  ])aper  on  this  subject,  profoundly  thoughtful 
and  profoundly  skilful  at  tho  same  time.  AVhilo  holding 
fast  to  his  general  lino  of  thought,  he  did  not  close  his 
eyes  to  the  smaller  offshoots  from  his  groat  inquiries :  with 
such  an  offshoot,  On  the  Poirer  of  Metah  and  other  SoU(h 
to  l/i(htre  the  Combination  of  Gaaeotts  Bodies,  ho  closed  his 
labftrs  in  is;f;j. 

But  these  researches,  considered  in  tho  light  of  subse- 
quent achievements,  take  rank  as  mere  preliminary  disci- 
plines, leading  liiiii  to  tho  final  establishment  of  the  great 
doctrine  of  "(lefinite  electro-chemical  decomposition."  He 
measures  the  stn-ngth  of  his  currents  by  their  chemical 
a-jtion  in  his  volUimeter,  coniparing  the  quantity  of  this 
aetion  with  tliat  of  other  chemical  actions  in  his  circuit. 
He  incUuh'S  in  the  samo  circuit  water  and  fused  ehloritlo 
of  tin,  and  finds  that  for  every  atom  of  hydrogen  and  oxy- 
g(m  liberated  in  tho  one  cell,  there  is  an  atom  of  tin  libe- 
rated in  the  other.  "  Tioth  the  water  and  the  chloride  were 
broken  up  in  proportions  expressed  by  their  respective 
chemical  equivalents.  The  amount  of  electricity  which 
wrenched  asunder  a  molecule  of  water  was  competent,  and 
neither  more  nor  less  than  competent,  to  wrench  asunder  the 
constituents  nf  a  molecule  of  the  chloride  of  tin."  The  fact 
is  typical.  With  the  indications  of  his  voltameter  he  eom- 
parcfl  the  decompositions  of  other  substances,  both  singly 
and  in  series.  He  submitted  his  conclusions  to  number- 
less tests;  lie  purposely  introduced  '*  secondary  ac!tii)!is  ;" 
as  a  true  son  of  science,  ho  endeavored  to  hamper  those 
very  laws  which  it  was  the  intense  desire  of  his  miml  to 
see  established.  From  all  these  difficulties,  however, 
emerged  the  truth,  "that  under  every  variety  of  circum- 
stance the  decompositions  of  the  voltaic  current  are  as 
definite  in  their  charaeter  as  those  chemical  combinations 
which  gave  birth  to  the  iitomic  theory." 

With  regard  to  the  origin  of  power  in  t!ie  voltaic;  pile 
scientific  opiniim  had  been  divided.  Volta  found  the 
source  of  power  in  the  ciuitai;t  <jf  heterogeneous  metals, 
and  1h!  proved  hryond  a  doubt  tliat  electricity  arises  from 
such  contact.  ISut  it  would  be  difliirult  at  the  present  ilay 
to  enter  info  the  state  of  mind  which  could  areept  simple 
contact  as  the  origin  of  the  floods  nf  energy  obtainalde 
from  the  pile.  Faraday  could  not  help  taking  a  side  here. 
His  expericnci-  hsid  showed  him  that  chemieiil  ueticni  was 
tho  invariable  accompaniment  of  the  current  ;  it  hail  led 
him  to  conclude  that  the  one  was  proportionnl  fo  the  other, 
and  tlierefort^  forced  upon  him  the  c<invieti«tn  that  the 
'•contact  theory,"  as  maintained  by  Volta,  was  a  delusion. 
The  origin  of  power  in  the  pile  he  referred  to  its  eht-mieal 
actions.  Me  thus  bccaim*  the  strongest  pillar  of  the  "chem- 
ical theory,"  wbieli  had  been  previously  enunciated  by 
Fabroni  and  Wollaston.  His  researches  in  frictional  elec- 
tricity occupied  him  frtpm  iSI'.fi  to  |H:IS.  Here  he  enters 
with  keen  insight  into  the  subject  of  conduction  and  in- 
duction, regarding  both   from  a  wholly  original   point  of 


view.  To  this  hour  these  questions,  to  tho  advantage  of 
Faraday's  notions,  engage  tho  attention  of  experimental 
philosophers.  One  of  his  principal  resulia  here  is  the  es- 
tablishment of  the  specific  inductive  capacity  of  insulators 
— a  subject  of  supreme  importance  in  connection  with  sub- 
marine cables.  As  a  striking  illustration  of  Faraday's 
insight,  it  may  be  mentioned  that  as  early  as  1^:18  he  hiid 
virtually  foreseen  and  predicted  the  rcturdiilii.n  proiluced 
by  tho  inductive  action  between  the  wires  of  submarine 
cables  and  the  surrounding  sea-water. 

Towarcl  the  close  of  1S40  he  suffered  the  penalty  of  all 
great  workers,  who  first  learn  (he  limits  of  their  powers  by 
transgressing  them.  Faraday  broke  down,  and  for  two 
years  was  prohibited  from  w<irking.  He  went  to  Switzer- 
lami  in  iSH.and  slowly  improved  after  his  return.  He 
knew  that  polarized  light  was  a  most  subtle  invesiigolor 
of  molecular  conditi<in,  and  he  had  tried  it  frequently  in 
investigating  tho  state  of  electrified  bodies.  Though  baf- 
fled oft,  his  thoughts  on  his  return  from  Switzerland  re- 
turned to  tho  subject.  He  i)laceL'.  a  piece  of  his  heavy 
glass  between  the  poles  of  an  electro-magnet.  Including 
both  magnet,  and  glass  between  two  Nieol's  prisms,  he  sent 
a  beam  of  Hgiit  through  the  system.  WIh-u  the  Nicols 
were  parallel  the  light  was  transmitted — when  they  were 
crossed  the  light  was  cut  off.  On  exciting  the  magnet  in 
the  case  of  the  crossed.  Nicols,  the  light  was  instantly 
transmitted,  and  one  of  the  Nieols  had  to  be  turned 
through  an  angle  depending  on  the  strength  of  the  mag- 
net and  tlic  length  of  glass  traversed  to  again  quench  the 
light,  Tho  experiment  proved  that  by  the  act  of  magneti- 
zation "tlie  plane  of  polarizatiim "  is  caused  to  rotate. 
Faraday  proved  the  direction  of  the  rotation  to  be  deter- 
mined by  tho  polarity  of  the  magnet,  being  reversed  when 
the  polarity  is  reversed.  He  also  proved  that  the  voltaic 
current  exercised  a  similar  |)0wer.  He  pointed  out  tho 
difference  between  this  effect  and  the  rotation  of  the  plane 
of  polarization  by  quartz  and  certain  other  l)rKlies,  and  en- 
titled his  discovery  "the  magnetization  of  light." 

This  was  the  first  reward  of  Faraday's  long  and  ap- 
jiarently  futile  inquiry  on  tho  manufacture  of  optical  glass. 
His  second  reward  was  the  discovery  of  dianmgnetism, 
the  name  given  to  a  force  of  repulsion  exerted  by  a  magnet 
on  tho  great  majority  of  known  bodies.  He  called  it  dia- 
magnetism  because  an  elongated  diamagnetic  body  acted 
upon  by  a  magnet  sets  acrons  the  lines  of  magnetic  force, 
while  a  paramagnetic  body,  like  iron,  sets  parallel  to  the 
lines  of  force.  Ho  pushed  his  inquiries  in  dinmagnetism 
into  the  heart  of  the  subject,  exploring  it  experimentally 
in  all  directions.  Faraday's  antecedent  culture  and  his 
notions  regarding  molecular  force  are  strikingly  illustrated 
by  this  inquiry  and  the  subsequent  one  on  magno-erystallic 
action. 

To  these  discoveries  succeed  his  investigations  on  tho 
magnetism  of  gases,  his  elaborate  papers  on  atmospheric 
magnetism,  his  speculations  on  the  nature  (tf  matter  and 
force,  and  his  researches  on  "  lines  of  magnetic  force,  their 
definite  character,  and  their  distribution  within  a  magnet 
ami  through  space" — inquiries  marked  by  profound  in- 
sight and  illustrated  with  refined  experimental  skill.  "  Tak- 
ing him  for  all  in  all,  it  will,  1  think,  be  conceded  that 
Faraday  was  the  greatest  experimental  philosopher  that 
the  world  has  ever  seen  ;  and  I  would  hazard  tho  opinion 
that  the  jtrogress  of  future  research  will  tend  not  to  dimin- 
ish but  to  enhance  the  labors  of  this  mighty  explorer." 

It  niiglit  jierhajps  be  considered  culpable  on  my  part  if  I 
omitted  to  t-tate  that  this  exi  raonlinary  num.  in  wlnun 
force  of  intellect  and  beauty  of  character  were  so  wonder- 
fully united,  drew  his  spiritual  nutriment  from  his  faith  an 
a  Christian.  In  reply  to  a  question  of  Lady  L<»vcl!ieo 
(IJyron's  "  Aila"),  Faraday  thus  renders  an  aci-ount  of  his 
religicMis  position  :  "  There  is  no  philosophy  in  my  religion. 
I  am  of  a  very  small  and  desjuscd  sect  of  ('hrislinns, 
known,  if  known  at  all.  ns  Sandrniaiiinut,  and  our  hope  is 
founded  on  faith  that  is  in  Christ.  Hut  though  tlie  natural 
works  .tf  Hod  can  nev<'r,  by  any  possibility,  e.tme  in  eon- 
trailiefion  with  the  higher  things  lliiit  belong  to  our  future 
existence,  and  must,  with  everything  concerning  Ilim,  for 
ever  glorifv  Miui,  still,  I  do  not  think  it  at  all  necessary  to 
tie  the  Htudv  of  tin?  natural  scien<-cs  and  religion  together; 
and  in  my  i"nt«  rconrse  with  my  iVIIow  cn-atures  that  wliich 
is  religi(M*is  and  that  which  is  philo-ophieal  have  ever  been 
two  distinct  things."  John  TvNnAi.L. 

Fnrn<li/n'tion,in  medieinr.  Iho  apnliealion  to  the  an- 
imal frame  of  the  Faradie  or  induction  eleetrieily.  Faradie 
electricity  {named  from  Faraday,  who  thoroughly  atudie<l 
this  force)  is  obtained  from  a  variety  nf  apparalunes  called 
batteries — some  magnetn-elcctrii'.  composed  nf  a  revolving 
magnet  and  coils  of  wires,  others  of  a  "cell"  (giving  a 
galvanic  current)  and  coils.  In  cell-batteries  the  current 
of  the  c'dl  never  reaches  the  patient  ;  ea'di  current  deliv- 
ered by  the  battery  is  distinct  (not  continuous  with  nny 
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other),  and  is  the  result  of  induction — !.  c.  the  |iroiiuction 
of  eleotrioity  in  a  oonduotor  by  its  adjacency  to  another  cur- 
rent. The  batteries  in  common  use  give  [jrimary,  second- 
ary, or  ternary  currents  (so  named  because  of  their  deriva- 
tion from  a  first,  second,  or  third  eoil).  The  coils  added 
to  the  first  arc  progressively  made  of  finer  and  longer  wire, 
and  yield  currents  not  essentially  diflerent,  but  stronger. 
Wo  owe  to  Dr.  Duchenne  of  Paris  the  best  methods  for 
making  use  of  Faradisra  in  therapeutics.  It  is  used  for 
two  purposes:  (ii)  to  produce  muscular  coutractions  (pas- 
sive exercise) ;  (//)  to  excite  the  nerves  of  sensation.  Tho 
first  object  may  be  attained  in  two  ways— first,  by  placing 
both  electrodes  (ends  of  insulated  conductors  armed  with 
sponge,  of  various  shapes)  upon  tho  moistened  skin  cover- 
ing the  muscles  we  wish  to  cause  to  contract:  or,  second, 
by  placing  one  electrode  as  above  and  the  other  over  tho 
nerve-trunk  which  sends  br.anches  to  that  muscle.  To  ex- 
cite the  nerves  of  sensation,  a  portion  of  skin  should  be 
raatie  dry  by  moans  of  starch-powder,  a  wire-brush  electrode 
held  upon  or  drawn  lightly  over  this  dry  skin,  while  tho  oth- 
er sponge  electrode  is  held  (wet)  on  the  integument  not  far 
aw.ay.  The  current  can  bo  made  to  reach  the  internal  or- 
gans (bladder,  uterus,  etc.)  by  means  of  peculiarly  shtiped 
electrodes.  The  popular  use  of  Faradism  l>y  holding  both 
electrodes  in  tho  hands  is  worthless.  E.  C.  Seguis. 

Farallo'ne  Islands,  a  group  of  six  small  lofty  and 
rocky  islands  of  the  Pacific,  lying  30  miles  W.  by  S.  of  tho 
Golden  Gate,  or  entrance  to  Pan  Francisco  Bay,  t'al.  They 
are  owned  by  a  company,  which  hero  collects  tho  eggs  of 
the  gull  and  the  murre,  a  sea-bird  of  tho  auk  family.  These 
eggs  are  furnished  in  great  numbers  for  tho  San  Francisco 
market.  The  south-easternmost  and  largest  island  (lat. 
r.r"  ir  4S"  N.,  ion.  122°  59'  S"  W.)  has  a  lighthouse,  with 
a  flashing  white  light  of  the  first  order,  SCO  feet  above  tho 
sea.  The  islands  breed  great  numbers  of  rabbits,  and 
their  coasts  abound  in  sea-lions.  They  are  in  San  Francisco 
CO.,  Cal. 

Farce  [Lat./ai-cio,  to  "stuff,"  so  called  from  its  varied 
ingredients]  is  the  name  of  a  peculiar  kind  of  comedy  in 
which  tha  characters  are  without  psychological  truth  and 
tho  plot  without  moral  impression.  When  in  a  comedy  the 
dramiida  ]>ryson:r  are  not  characters  representing  complete 
mental  organisms,  but  figures  representing  only  one  single 
feature  of  tho  human  mind,  and  when  tho  situations  of 
which  the  plot  consists  are  formed  without  any  intention 
of  imitating  life,  but  so  as  to  show  off  this  single  mental 
feature  in  its  most  extravagant  appearance,  a  high  degree 
of  comical  effect  can  bo  attained;  and  there  is  in  the  prin- 
ciple itself  on  which  tho  farce  rests  no  reason  why  its 
comical  effect  should  not  bo  accompanied  with  perfect  ele- 
gance and  gracefulness.  The  farce  originated  in  tho  south- 
ern European  countries  from  rustic  festivities,  in  which 
masks  and  every  other  description  of  disguise  were  used. 
There  are  traces  of  it  in  the  so-called  Fabute  Atellana;,  far 
b.ack  in  the  days  of  the  old  Roman  republic,  and  we  meet  it 
every  now  and  then  during  the  Dark  Ages,  until  in  the  six- 
teenth century  it  enters  the  stage,  where  it  led  a  brilliant  life 
under  the  name  of  comiiiedin  drW  arte,  as  a  kind  of  impro- 
vised drama.  Moliere  introduced  it  among  the  arts.  Many 
of  his  plays  arc  simply  farces.  But  after  his  time  it  was 
utterly  neglected,  and  sank  down  to  be  loiv  comedy,  comedy 
for  the  mob,  and  it  showed  no  signs  of  revival  until  tho 
middle  of  the  nineteenth  century.  But  at  our  time  it 
seems  once  more  to  come  to  the  foreground.  The  present 
French  farce  is  often  indecent,  but  its  mirthfulness  cannot 
bo  denied.  It  needs  only  some  purification  to  be  brilliant 
art.  And  here  in  America  the  "minstrels"  often  perform 
small  farces  which  are  exceedingly  comical,  without  in- 
dulging in  improprieties.  CLE.\fENS  Petersen. 

Far'cy,  the  more  chronic  form  of  glanders,  a  disease 
attacking  horses,  asses,  and  mules,  and  from  them  trans- 
missible to  men.  This  disease  is  highly  contagious,  and 
thus  far  generally  incurable.  Farcy  differs  from  glanders 
in  having  a  slower  course,  and  is  characterized  by  the  for- 
mation of  tumors  involving  the  glands  of  the  lymphatic 
system  alone  ("  button  farcy  "),  the  glands  and  the  adja- 
cent areolar  tissue  {*'  bud  f.ircy  "),  or  the  lymphatic  vessels 
{"  farey  pipe"),  and  is  followed  by  fever.  Where  farcy 
runs  a  somewhat  rapid  course  it  is  generally  fatal ;  while  if 
its  course  ])roves  very  slow,  a  recovery  in.ay  be  looked  for,  at 
least  in  man.  Glanders,  however,  which  is  the  same  disease, 
primarily  attacking  the  nasal  mucous  membrane  instead 
of  the  lymphatics,  is  almost  always  fatal.  The  treatment 
of  acute  cases  is  palliative  chiefly  ;  that  of  very  chronic 
ones  is  expectant,  the  strength  being  maintained  by  nutri- 
tious food.  In  horses  the  disease  is  most  common  in  those 
w  hieh  are  overworked,  exposed  to  the  weather,  and  kept  in 
ill-ventilated  stables.  Farcied  horses  should  be  killed  at 
once,  without  any  attempt  at  treatment.  (See  Glanders.) 
Far'dcl-bound,  a  disease  of  sheep  and  neat  cattle. 


known  in  its  milder  form  as  "  loss  of  cud."  The  animal 
refuses  to  chew  the  cud,  is  stupid,  feverish,  has  a  dry  nose, 
and  so[uetimes  grunts  as  if  in  pain.  Tlie  disease  is  an  irri- 
tation or  inflammation  of  the  third  stomach  {^umnHitm,  uiany- 
plies,  or  fardel),  the  folds  of  which  arc  dry  and  often  in- 
flamed. Sometimes  this  organ  is  impacted  with  food.  Tho 
treatment  is  gentle  purgation,  as  with  Epsom  salts,  fol- 
lowed by  liquid  food,  such  as  mashes  sweetened  with  mo- 
lasses and  flavored  with  a  little  ginger.  As  a  prevcnti\e, 
avoid  the  use  of  coarse  and  overripe  hay.  Tlie  animal 
will  generally  recover  within  three  weeks. 

Farcham,  town  and  sea-bathing  place  of  England, 
in  tho  S.  of  Hampshire,  on  a  creek  of  Portsmouth  harbor. 
Pop.  with  surroundings,  10,790. 

Farel  (Gt^iLLAUJiE),  the  boldest  of  the  French  Reform- 
ers and  father  of  Swiss  Protestantism,  was  b.  in  1189  in 
a  little  hamlet  near  Gap  in  Dauphiny.  His  parents,  of 
noblo  descent  and  pious  Romanists,  subjected  him  to  rigid 
religious  training,  and  intended  him  for  the  army.  But 
William  gave  himself  to  study,  and  when  all  opposition 
seemed  fruitless  ho  was  suflered  (about  IJOO)  to  Btt  out  for 
Paris,  there  to  study  pliilosophy,  Greek,  and  Uebrew  at 
the  university.  The  shining  light  of^the  Paris  school  was, 
at  that  time,  the  brilliant  Lcfevre  d'Etaples,  around  whom 
were  gathered  disciples  from  every  country.  Voung  Farel 
became  one  of  tho  most  devoted  of  these.  This  illustrious 
connection  was,  moreover,  tho  means  of  withdrawing  Farel 
from  obscurity,  and  securing  him  a  large  circle  of  acquaint- 
ance, and  a  chair  in  the  College  of  Cardinal  le  Moine. 
Gradually,  however,  Lefevre's  inducnee  declined  and 
Farel'a  hold  weakened.  I.efevre  had  espoused  the  doc- 
trine which  became  the  coruer-stono  of  the  Reformed 
structure — ^justification  by  faith — and  had  dared  to  declare 
the  Bible  the  solo  guide  of  tho  Christian.  Tho  Sorboune 
condemned  these  innovations,  and  Parliament  jironounced 
against  them.  Farel  had  accepted  the  views  of  his  instruc- 
tor, and  was  therefore  in  danger  from  persecution.  In 
lo21,  Lefevro  retreated  to  Meaux,  but  Farel  remained  in 
the  capital,  and  for  a  time  boldly  continued  to  maintain  his 
cause  with  professors,  priests,  students,  and  citizens  wher- 
ever ho  eould  do  so,  in  the  university  and  in  tho  city.  The 
doctors  of  the  Sorboune,  however,  proved  the  stronger 
party,  and  Farel  soon  found  it  expedient  to  join  Lefevre 
at  Meaux.  Here,  also,  persecution  found  them  out,  and 
"tho  heretics  of  Me.aux"were  obliged  to  quit  the  town. 
Farel  dared  to  return  to  Paris,  but,  finding  himself  in 
great  d.anger,  retired  to  Dauphiny.  His  three  brothers 
became  converts,  and  many  adherents  were  gathering  when 
the  aiithorities,  civil  and  ecclesiastical,  combined  against 
him,  and  he  was  obliged  to  quit  the  vicinity  of  Gap.  He 
now  visited  other  parts  near  the  foot  of  the  Alps  and  la- 
bored successfully.  His  life  becoming  endangered,  ho 
crossed  over,  early  in  152t,  into  Switzerland,  where  ho 
was  warmly  welcomed  by  the  Reformers.  He  tarried  for 
a  while  at  Bale,  making  his  home  with  the  learned  (Eco- 
lampadius,  who  was  charmed  "  with  the  learning,  piety, 
and  courage  of  the  young  Frenchman."  Bale  was  at  this 
time  much  exercised  by  the  religious  innovations  preva- 
lent there,  but  officially  no  action  had  been  taken  in  favor 
of  the  Reformed  doctrines.  Farel  published  thirteen  theses 
covering  the  chief  points  of  dispute,  and  defended  them 
publicly  without  answer  from  the  Romanists.  In  conse- 
quence, the  Reformed  doctrines  became  quite  popular,  and 
their  success  might  have  been  established  had  not  Farel 
fallen  into  angry  dispute  with  Erasmus,  who  heaped^^  such 
abuse  upon  the  young  Frenchman  that  he  left  Bale  in 
May,  1524,  and  repaired  to  Schaffhausen,  Zurich,  and 
Constance.  On  his  return  to  Bale  he  was  ordered  to  leave 
the  place.  He  retired  to  Strasburg,  and  there  enjoyed  the 
companionship  of  Capito  and  Bucer  until  secretly  recalled 
to  Bale  to  be  set  apart  by  (Ecolampadius  for  the  ministry 
at  Montbcliard.  Farel  had  from  the  first  been  rather  tur- 
bulent. Made  priest,  he  by  intemperance  in  language  and 
conduct  soon  made  himself  an  object  of  much  hatred.  He 
was  driven  from  his  parish  in  1525.  His  friends  were 
disappointed,  yet  would  they  not  forsake  him,  for  they 
knew  well  that' he  was  as  honest  as  he  was  fearless.  After 
a  brief  visit  to  (Ecolampadius,  Farel  joined  Cajiito  and 
Bucer  at  Strasburg,  where  he  had  another  meeting  with 
his  beloved  teacher,  the  saintly  and  now  aged  Lefevre. 
In  lo2r  he  went  to  Aiglc,  where  he  taught  school,  at  first 
under  an  assumed  name  (  Umiuus),  but  no  sooner  had  ho 
secured  a  suflicient  hold  on  the  people  to  warrant  his  safety 
than  he  boldly  made  known  his  real  mission,  and  when 
Berne  became  Protestant  (1528)  extended  his  labors 
throughout  its  territory.  "Honest  and  fearless."  says 
Fisher,  "  Farel  fulminated  against  the  tenets  and  pr.actices 
of  Rome  in  city  and  country,  in  the  church  and  by  the 
wayside,  wherever  he  could  find  an  audience."  "To  this 
gospel  missionary,"  writes  D'AubignC-,  "every  place  was  a 
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church;  every  atone,  every  brick,  every  platform,  was  a 

palpit.  .  ,  .  No  sooner  did  this  man  of  small  stature  rise 
up  in  any  place,  with  his  pale  yet  sunburnt  complexion, 
with  red  and  unkempt  bean!,  with  sparklin;^  eye  and  ex- 
pressive mouth,  thiin  the  monks'  bibor  was  lost:  the  people 
collected  aniund  :  .  .  .  all  eyi-s  were  fixed  on  him;  with 
open  mouth  and  attentive  oars  they  hunj;  upou  his  words." 
He  coninuniicated  his  zeal  to  the  8witzers.  and  hy  l.>31 
secured  the  refurmatiou  not  only  of  the  western  cautou^, 
but  al:-o  "caused  the  balance  to  incline  in  favor  of  the 
new  doL'trincs  throughout  the  confederation."  Sent  to 
tbo  Waldenscs,  then  in  synod  in  the  valley  of  Angroj!:na, 
he  returned  in  \y.'>2  by  way  of  Geneva,  which  was  at  this 
time  agitated  by  great  religious  strife.  Though  a  stranger, 
ho  dared  to  preaeh  while  in  the  city.  In  consequence  he 
was  driven  from  the  place,  and  only  escaped  with  his  life 
by  the  bursting  <if  a  gun  that  was  aimed  at  him.  Ho  re- 
turneil  again  in  the  next  year,  and  was  again  cxprdled. 
Still  undaunted,  ho  returned  a  thircl  time,  and  was  success- 
ful. The  new  doctrines  were  now  largely  heard  and  ac- 
cepted. Farel  was  full  of  toil,  and  his  triumph  came  Aug. 
27,  \.'}.\3,  when  the  city  council,  by  special  edict,  proclaimed 
Geneva  as  an  adherent  to  the  Keformatiou.  In  linjtj  hie 
cause  was  strengthened  by  a  vipit  from  Calvin,  wlio  was 
persuaded  by  Karel  to  take  up  his  residence  at  Geneva. 
Farel  and  Calvin  henceforth  labored  unitedly  for  the  good 
of  the  (ienevese;  Calvin,  by  common  consent,  af^suniing 
the  leadership  in  ecclesiastical  organization.  An  able  as- 
sistant these  men  found  in  Viret.  In  consequence  of  their 
bitter  attack  on  the  t-ensuality  which  many  of  the  (Jencveso 
had  fallen  subject  to  under  Savoyard  rule,  and  the  strict 
euforeoment  of  ecclesiastical  discipline,  the  Koformers  be- 
came unpopular,  and  (Apr.,  1.'j;{8)  were  expelled  from  the 
city.  They  went  together  to  TSerne,  Zurich,  and  Bale, 
where  they  separated,  Farel  going  to  Ncuftdiatel,  whose 
Reformed  society  was  then  in  deplorable  disorder.  Farel 
soon  restoreil  harmony  (  t  J12!.  Went  to  Mctz  to  organize 
a  society,  but  was  persecuted,  and  finally  obliged  to  retire 
to  the  neighboring  town  of  Montigny,  and  afterwards  to 
(iorzo,  where  he  enjoyed  the  protection  <tf  Count  Fiirstcm- 
berg.  Attacks  upon  his  Hlu  caused  his  removal  to  Stras- 
burg,  and  ultimately  his  return  to  Neufcbatel,  where  he 
married,  when  sixty-nine  years  old,  a  young  wife,  very 
much  to  Calvin's  disgust.  In  1.700  he  visitt^d  his  native 
I)auphiny,  and  by  his  bitterness  excited  the  roughs  of 
Gap,  who  put  him  in  j)ris<Mi,  from  which  he  was  rescued 
by  his  friends.  He  un\v  rt-turned  to  Ncufchatel,  and  d. 
Si'pt.  i;i,  IJtJ.K  '*  of  all  the  lUd'ormers,"  says  D'Aubigne, 
'*  Farel  and  Luther  are  the  two  most  memorable  for  the 
struggles  they  had  to  pa?*s  through.  .  .  .  Farel  is  the  pio- 
neer of  the  Urformatioii  in  Switzerland  and  in  France.  He 
threw  himsi-lf  into  the  work,  and  with  his  axti  cleared  a 
passage  through  a  forest  (»f  abuses.  Calviu  followed,  as 
Luther  was  followed  by  Melanchthon,  resembling  him  in 
his  office  of  tlieologian  and  •master-builder.'  And  yet  if 
Farel  reminds  us  of  Luther,  we  must  allow  that  it  is  only 
in  one  aspei-l  of"  the  latter  that  we  are  leniindi-d  of  him. 
Lulhor,  besides  his  superior  genius,  had,  in  all  that  con- 
cerned the  ('hurtdi,  a  moderation  and  prudence,  an  ac- 
quaintance with  past  exi»erienee,  a  comprehensive  judg- 
ment, and  even  a  power  of  ardor,  which  were  not  found  in 
an  cquiil  degree  in  the  Reformer  of  llauphiny."  Farel  was 
certainly  a  learnetl  man,  though  he  t^howed  more  skill  as  a 
speaker  than  writer.  He  was  a  missionary  rathur  than  an 
organizer,  an  iconoclast  rather  than  a  theedogian.  He-  inuy 
be  calleil  "the  Swiss  .John  Knox,"  and,  like  the  renowned 
Scotchman,  moved  the  world  by  his  eloquence,  intensity  of 
zeal,  and  honesty  of  purprise.  Ilia  writings  are  of  interest 
only  t((  the  studmt  of  the  Swiss  Reformation.  (See  Ktui  ii- 
noKKii,  /jif'r  Iff'  FurtI  (in  German,  2  vols,,  Zurich,  iH.'il -;i."t ; 
in  Fnglish.J.ondon,  I8:i7);  (iocni:!,,  VU  de  Farel  (ISII); 
S('UMri>T,  FJtiitifH  Hiir  Fartl  (IHIM);  Schmidt,  Farel  luid  Vi- 

rrf  (iSliO);  Hi,A(KI(rilV.  Fard  and  the  Stori/  »/  the  Sirian 
Hf/tnimitifm  (  I'hiladelphia,  |S(i.j).)  J.  IL  Wiuiman, 

I**a'rey  (Joiin).  Ktiglish  civil  engineer,  b.  it»  London 
Miir.  211.  I7H1.  obtained  a  silver  mcilal  from  the  Society  of 
Arts  in  l^il'T  for  making  porspcctivr  drawings,  nnd  in  ISj.*! 
a  gold  mediil  for  a  maebiun  fV)r  drnwing  ellipses.  He  wiis 
employed  in  Kiis-'ia  in  |s|<),  and  died  in  London  duly  17, 
iM.'iJ.  His  treatise  on  tlio  stcam-cngiiic  was  published  in 
1.H27. 

Far'po,  post-v.,  capital  of  Cass  co..  Dak.,  on  the  W. 
bank  of  the  navigsible  Reel  River  of  the  North.  oppoHid- 
Morehcail.  Minn.,  and  on  tlie  Northern  Paidfic!  R.  R,,  2."»l 
miles  \V.  of  Duluth.  It  bus  considerable  trade,  two  weekly 
newspapers,  nmehine-sbops,  nnd  a  V.  S.  bind  olfiee. 

.A.  ,T.  H  Aitwoon,  Fn.  •*  FAit';n  Kxi-uksh." 

Fn'ria  Soii'za  (Masoki,),  Portuguese  historian  nnd 
poet.  b.  at  I'ombeiro,  or  Souto,  Mar.  IS,  L'»UO,  was  envoy 
to   Rome   16;i0-31,  and   died  at  Madrid  Juno  3,  1019  or 


1647.  His  histories  are  in  Spanish,  nnd  among  his  work.i 
are  Commentary  on  the  Liiiutd  of  f'ttiiioentt  (2  vols.  IG.'tO), 
Anin  Fortitr/utmi  (3  vols.  ICtiG),  IIi«tory  of  Portugal  to  2667, 
etc.,  besides  various  poems. 

Far'ibault,  county  of  Minnesota,  bordering  on  Iowa. 
Area.  720  r^quarc  miles.  The  surface  is  undulating  prairie 
aud  very  fertile.  Dairy  products,  grain,  liay.  and  wool  ;ire 
the  staples.  It  is  watered  by  the  Maple  and  Rlue  Farth 
rivers,  and  is  traversed  by  the  Southoru  Minnesota  R.  R. 
Cap,  Blue  Earth  City.     Pop.  9940. 

Farihaiilt,  post-v.  and  tp.,  capital  of  Rice  co..  Minn., 
on  the  Milwaukee  and  St.  Paul  H.  R.,  at  the  juneti(ui  of 
Straight  and  Cannon  rivers,  i>'.i  miles  S.  of  St.  Paul.  It 
contains  the  State  asylum  for  the  deaf,  dumb,  and  blind, 
an  Episcopal  divinity  college,  5  seminaries,  10  churches,  a 
public  reading-room  anil  library,  2  parks,  .0  flouring  mills, 
2  national  banks,  2  weekly  newspapers,  and  a  number  of 
manufactories  and  stores.  It  is  lighted  by  gas  and  pro- 
vided  with  a  steam  lire-engine.  Pop.  of  v.  .'J()4o;  of  tp, 
410.3.  A.  W.  McKiNSTRV,  Kd.  "  Repibmcan." 

Fari'na  [Lat.,  "meal"],  a  name  applied  to  powdered 
cereal  grains,  and  even  powdered  pulse  (])ease,  beans,  etc.). 
In  a  still  wider  sense  it  includes  the  starchy  foods  prepared 
from  various  roots  and  stalks,  such  as  arrow-root,  sago, 
tapioca.  From  the  fact  that  such  substunces  abound  iu 
starch,  starchy  food  is  often  called  farinaceous. 

The  pollen  of  flowers,  after  it  has  been  gathered  by  beefl, 
is  also  called  farina.  This  is  made  into  bee-bread,  to  serve 
as  food  for  the  larva?,  and  probably  enters  into  the  paiite 
which  covers  the  larva-cells  of  honeycomb. 

Fariua,  post-v.  of  Laclede  tp..  Fayette  co.,  111.,  on  the 
Illinois  Central  II.  R.,  224  miles  S,  S.  W.  of  Chicago.  P.  2:i2. 

Farilia'to  (Paolo),  Italian  painter,  b.  at  Verona  l.'t2o, 
was  ]nipil  or  imitator  of  Titian  and  Giorgione,  painted  in 
oil  and  fresco,  excelled  iu  design,  and  d.  in  KiOtJ.  The 
Miracle  of  the  Loaves  and  Fiahcs  is  one  of  his  best  works. 

Fariiiel'li  (Carlo),  Italian  soprano  singer  (jtroper 
name  Caiii.o  Broschi),  b.  at  Naples  Jan.  24,  IVUJ.  studied 
under  Porp(M-a,  performed  with  applause  in  Loud4>n  17^54- 
li.'i,  and  in  17)^7  went  to  Madrid  to  sing  to  and  soothe  King 
Philip  v.,  aud,  succeeding,  became  his  favorite,  as  also  the 
favorite  of  Ferdinand  VI.,  Philip's  successor.  Farinelli 
d.  at  Rologiia  .Tuly  Lj.  17S2.  He  was  a  eunu(di,  ami  per- 
haps the  best  singer  of  the  eighteenth  century.  He  dis- 
played brilliant  talents  for  court-intrigue  at  Madrid,  but 
possessed  many  amiable  aud  even  generous  traits. 

Fari'ni  ( Carlo  Luigi),  Italian  statesman,  historian,  and 
orator,  b.  at  Russi,  in  the  Roman  States,  Oct.  22,  IS22, 
studied  medicine  and  wrote  niedieal  treatises.  Proscribed 
for  jtolitical  offences  in  184;^  he  returned  after  the  amnesty 
proclaimed  by  Pope  Pius  IX.  in  iSKi,  and  was  chosen  a 
member  of  Parliament  for  Faenza  ;  then  exiled  again  IS  IS- 
41*.  but  was  minister  of  the  interior  in  Piedmont  in  LS.'.O. 
He  took  part  in  negotiations  with  Naj)oleon  III.,  and  was 
named  dictator  of  Modena  ISiiU.  In  I  S(H(  he  was  commis- 
sioner extraordinary  to  the  court  of  Naples.  In  the  last 
cabinet  of  Cavour  he  was  minister  of  commerce,  ami  was 
president  of  the  cabinet  Dee.,  lSt)2,  holding  the  position 
until  Mar.  24,  1S03,  when  he  retired  on  account  of  ill- 
heallb,  an"l  died  Aug.  1.  ISOti.  Ao  Statu  Hurnauo  dill' 
anno  LS/ft  dell'  auiio  ISiiO  (1S;"»0),  Letters  to  Lord  John 
Hm>*4ll  (IS,'»y),  and  Letters  to  Mr.  Uladstone  (IS^tJ),  are 
among  his  works. 

Far'Icy,  post-v.  of  Dubuque  co..  In.,  at  the  junction  of 
the  Diibiirjiie  and  South-western  and  the  Iowa  ilivision  of 
the  Illinois  Central  R.  R.,  23  miles  from  Dubuque.  It  has 
the  machine-shops  of  the  former  road. 

Farley  (Harrikt),  American  writer,  b.  at  Clarcmont, 
N.  II..  edited  aud  contributed  to  the  Loirell  (Afuss.)  Ojfrr- 
iu'jy  sustained  by  factory-girls.  Shilli  from  the  Strand  nf 
th'r  Sen  of  0'rniint.(\^i7)  ami  Mind  amomj  the  Spindle*, 
issued  in  London  in  1840,  are  her  publications. 

Farley  (.Iamts  Lkwis).  Irish  correspondent  nnd  author. 
was  b.  at  Dublin  Sept.  '.»,  1S2;S,  aud  in  ISC.O  was  aeeoimt 
ant  general  (d"  the  State  Hank  of  Turkey  at  C^n^tantinoJde. 
In  lH(i;{  ho  was  correspondent  of  the  London  /AitVy  Ami* 
during  the  |)resent  Turkish  sultan's  visit  to  Egypt.  In 
Mar.,  I.S70,  he  became  Turkish  eonsul  at  Rrislol,  Lngbin<l. 

TiPo  Yrarti  in  Si/ria  {^\  S.'jS  ).  Thr  IhimrM  and  Maronitrn  (  1  Sf.  I  ). 
The  ItenourcrH  \f  Tnrhjf  (  1  S(;2  ),   liankiu>j  in  Tnrkrjf  (  I  Stl.l ), 
and  Tnrkrif  (I8(i()).  have  been  publislied  by  Mr.  Knrby. 
Farm.    Sec  A«iRirt  ltcrk,  by  HoitArK  GiiKKi.Kv,  LL.D. 
Farin'ilale,  post-v,  of  Franklin  eo„  Ky. 
Far'inrr*  post-tp.  of  I)eliftnee  co.,  O.     Pop.  lisi. 
Fanner  (Hi:\uv  T.),  M.  D.,  phy»ieian  antl  poel,  was 
b.   in    En^lamL  emigrated  to  Chnrlerdim,  S.  C.,  and  after 
his  medical  education  in   New  York  settled  there  in  the 
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praotict:  of  mediciup.  lie  published  Iina<jinfitiou.The  Mar- 
uu'f's  Drcd/ii,  and  Other  Poems,  1S19,  and  d.  in  1S40,  forty- 
six  years  uf  age. 

Farmer  (Rev.  Hl-gh).  an  Eno;lisli  dissenting  clergy- 
man of  great  learning  and  ability,  b.  near  f^hrewsbury 
ill  1714,  studied  under  Dr.  Doddridge  at  Northampton,  and 
from  about  1740  was  pastor  of  a  congregation  at  Waltham- 
stow,  where  he  d.  Feb.  6, 17S7.  Published  Inquiry  into  the 
Xdture  and  Oriifin  of  our  Lord's  Temptation  in  the  Wildtr- 
ttrsH  (1761),  designed  to  show  that  the  temptation  was  not 
objective  and  real:  .4  Uissertotimi  on  the  Miracles  (1771): 
Esmi/  OH  the  Demoniora  of  the  New  Testament  {\l~ib  ;  3d  ed. 
1S18);  Prertth-nre  of  the  Worship  of  Hn man  Spirits  in  An- 
<.'icnt  Htathcn  Nations  (1783).  R.  D.  HiTCHCOCK. 

Farmer  ( Jonx),  American  genealogist,  born  at  Chelms- 
ford, Mass.,  Juue  12,  1789,  was  a  founder  and  the  corre- 
sponding seeretary  of  the  New  Hampshire  Historical  So- 
ciety, and  published  an  edition  of  Belknap's  Histori/  of 
Neio  Hampshire,  Genealoffical  Utfjister  of  the  First  Settlers 
of  New  England  {IS29),  History  of  Jiifferiea  (1806),  History 
of  AiHhf'r8l(lS2[)),  Gazetteer  of  New  Hampshire  (1S23),  etc. 
He  died  at  Concord,  N.  H.,  Aug.  13,  1838. 

Far'mer  City,  post-v.  of  De  Witt  co..  111.,  at  the 
crossing  of  the  Uilman  Clinton  and  Ppringficld  and  the 
Indianapolis  Bloomington  and  Western  R.  Rs.  It  has 
2  weekly  newspapers.  3  churches,  3  hotels,  steam  flour- 
ing-mill,  2  banks,  and  a  large  lumber  business.     Pop.  537. 

Far'mers,  fp.  of  Fulton  co.,  111.     Pop.  1058. 

Far'mersburg,  post-tp.  of  Clayton  co.,  la.    Pop.  1236. 

Far'mers'  Clubs  are  associations  of  agriculturists, 
generally  those  of  some  one  community  or  neighborhood, 
who  meet  at  stated  times  for  the  discussion  of  questions 
affecting  the  interests  of  agriculture,  and  more  especially 
fur  considering  the  methods  of  practical  farming — the  rela- 
tive values  and  uses  of  different  fertilizers,  the  adaptation 
of  special  crops  to  particular  soils,  the  choice  of  breeds  of 
live-stock  and  of  varieties  of  cultivated  plants,  and  the  like. 
Mr.  Solon  Roliinson  and  the  late  Hon.  Horace  Greeley  were 
among  the  early  and  influential  advocates  of  farmers'  clubs. 
They  were  associated  with  the  Farmers'  Club  of  the  Amer- 
ican Institute  in  New  York,  the  discussions  of  which  were 
for  many  years  printed  weekly  in  the  New  york  Tribune, 
and  widely  read.  Some  farmers'  clubs  have  libraries  and 
invested  funds,  and  sustain  regular  courses  of  lectures  in 
the  winter  season,  and  in  general  ladies  are  admitted.  The 
constitution  and  by-laws  are,  or  should  be,  sinij)le  in  plan, 
and  the  meetings  are  social  rather  than  formal.  In  many 
places,  besides  the  regular  discussion,  there  is  the  reading 
of  ono  or  more  original  jiapers.  usually  agricultural;  and 
music  adds  variety  to  the  exercises.  To  some  extent  the 
old  farmers'  clubs  have  recently  been  converted  into,  or  re- 
placed b^-,  the  granges  of  the  Patrons  of  Husbandry.  (Sec 
Uranoe,  by  L.  P.  Brockett,  A.m.,  M.  D.) 

Farmer's  Creek,  post-tp.  of  Jackson  co.,  la.  P.  1002. 

Far'mers-Gen'eral,  an  association  of  persons  in 
France,  under  the  old  monarchy,  to  whom  the  privilege  of 
levying  certain  taxes,  as  imposts  on  salt  or  tobacco,  or 
town-dues  in  p.articular  districts,  was  farmed  or  let  out  for 
a  given  sura  paid  down.  This  system  of  raising  the  pubHc 
revenue  was  employed  by  the  Roman  state.  (Sec  Pi:b- 
LiCASs.)  It  was  introduced  into  France  in  the  thirteenth 
century,  when  Philip  the  Fair  gave  to  Lombard  Jews  and 
brokers  the  ]>vivi]ege  of  collecting  the  gabelle.  or  tax  on 
salt,  to  provide  means  for  carrying  on  war  against  the 
English.  It  continued  to  be  employed  under  varinus  modi- 
fications down  to  the  Revolution  of  1789.  The  system  in- 
volved such  extortions  and  cruelties  to  the  people,  and 
such  frauds  on  the  government,  that  it  excited  general 
odium.  Great  financial  ministers  like  SuUj'  and  Colbert 
had  to  grapple  with  it  for  the  tem]>orary  correction  of 
L-vil?:,  but  it  could  not  be  dispensed  with  till  the  old  order 
<d'  things  passed  away.  In  1720  the  farmers  of  the  taxes 
formed  a  regular  association,  called  the  /Vr?»c  rfeuerale.  It 
included  originally  forty,  and  afterwards  sixty,  fermiers 
ijenenntx,  who  held,  for  a  specified  number  of  years,  the 
exclusive  management  of  the  gabelle,  the  tax  on  tobacco, 
the  octroiH  of  Paris,  and  other  excise  duties.  These  men 
accumulated  enormous  wealth,  and  by  bribing  ministers  of 
state,  courtiers,  and  functionaries  of  all  classes  had  in- 
fluence enough  to  keep  up  the  ruinous  system.  Turgot 
.and  Necker.  in  the  reign  of  Louis  XVI.,  attempted  to 
change  the  arrangement,  but  the  nobility,  clinging  to  their 
privilege  of  exemption  from  taxation,  effectually  resisted 
their  efforts.  By  the  revolutionary  constitution  of  1791  the 
system  was  swept  away,  and  many  of  the  farmers-general 
were  executed.  A.  L.  Chapin. 

Far'mers'  lUills,  manufacturing  post-v.  of  Kent  tp.. 
Putnam  co.,  N.  Y. 


Far'mersville,  post-tp.  of  Lowndes  co.,  Ala.  P.  1116. 
Farmcrsville,  post-tp,  of  Tulare  co.,  Cal.  Pop.  807. 
Farmersville,  post-v.,  capital  of  Union  parish.  La., 

is  1  mile  from  the  head  of  navigation  of  the  Bayou  d'Ar- 
bonne,  and  200  miles  by  water  N.  N.  AV.  of  Baton  Rouge. 
It  has  a  weekly  newspaper.     Pop.  272. 

Farmersville,  post-v.  and  tp.  of  Cattaraugus  co.,  N.  Y. 
Pop.  1114. 

Farmersville,  post-v.  of  Jackson  tp.,  Montgomery 
CO..  0.     Pop.  :i!2. 

Farmersville,  post-v.  of  West  Earl  tp..  Lancaster  co.. 
Pa.,  has  one  monthly  periodical.  It  is  5  miles  S.  of  New 
Berlin  Station. 

Far'mer  Vil'lage,  post-v.  of  Covert  tp.,  Seneca  co., 
N.  Y.,  has  a  machine-shup,  foundry,  and  three  tdiurches. 

Farming.  See  Agiucllture,  by  Horace  Greeley, 
LL.D. 

Farming  Class,  The,  in  America.  In  the  U.  S. 
the  viord  farmint/  has  a  meaning  quite  unlike  that  given  to 
it  in  Europe.  In  England,  the  farmer  is  a  tenant  paying 
rent,  generally  to  some  holder  of  entailed  lands.  In  France, 
the  census  shows  that  3fi,00O,O00  acres  of  land  are  divided 
into  farms,  none  of  them  of  more  than  eight  acres  in  ex- 
tent. {Mark  Lane  i.Vyjresf,  Apr.  Li.  1874.)  In  England, 
the  farmer  has  little  infiuence  in  directing  society,  for  he  has 
no  permanent  interest  in  the  land.  In  France,  his  ownership 
is  of  so  small  a  possession  that  it  is  virtually  a  garden — too 
small  to  permit  the  raising  of  cattle  or  sheep,  to  produce 
manure:  and  where  chemical  manures  must  be  depended 
upon  to  sustain  the  three-course  system,  consisting  of  two 
crops  of  cereals  and  a  bare  fallow,  and  where  the  cows  that 
supply  milk,  butter,  and  cheese  must  be  made  to  do  the 
work  of  tillage,  the  fact  that  the  cultivator  is  the  owner 
gives  him  no  jiolitical  importance. 

Here  the  cultivator  of  the  soil  almost  always  is  the  owner, 
and  except  in  the  vicinity  of  great  cities  less  than  fifty 
acres  would  hardly  be  called  a  farm.  Thus,  the  American 
farmer  generally  possesses  the  advantages  that  follow  com- 
bined occupancy  and  ownership  of  landed  estates,  not  too 
large  to  be  directed  by  one  man,  and  yet  large  enough  to 
employ  all  the  energies  and  ability  of  an  active  and  enter- 
prising mind. 

The  fathers  of  our  government  by  law  for  ever  swept  out 
of  our  institutions  all  that  had  been  for  ages  crystallizing 
in  the  countries  from  which  we  sprung  into  impassable 
walls  between  different  orders  of  society,  and  not  only  pro- 
vided against  hereditary  government,  but  against  the  es- 
tablishment of  families  upon  foundations  of  wealth  in  real 
estate  that  they  cannot  alienate.  Equal  political  and  social 
rights  create  an  active  condition  of  societv.  for  each  youth 
feels  that  there  is  no  place  so  high  as  to  be  beyond  the 
possibilities  that  are  before  him. 

A  century  has  not  elapsed  since  we  commenced  our  career 
as  a  nation  under  our  own  institutions.  With  a  population 
of  scarcely  ;^. 000, 000,  inhabiting  a  narrow  belt  along  the 
sea-coast,  with  no  accumulated  capital,  with  a  heavy  na- 
tional debt,  the  future  was  bravely  faced,  and  the  line  of  set- 
tlements was  extended  into  the  interior,  where  fertile  lands 
covered  with  forests  invited  the  enterprising  to  leave  the 
granitic  soils  of  the  coasts.  Along  the  only  river  that 
reached  by  its  navigable  waters  through  the  mountain-range 
next  the  sea  the  lands  were  largely  held  in  great  estates, 
upon  which  it  had  been  attempted  to  plant  the  institutions 
of  the  Old  World.  The  manors  of  the  Livingstones  and 
the  Van  Kensselacrs  and  their  compeers,  stretching  along 
the  Hudson  River,  arc  sufficient  illustrations  of  the  influ- 
ence of  such  estates  upon  the  public  interests. 

Immediately  after  independence  was  established  armies 
were  sent  beyond  the  ranges  of  coast-mountains  to  ter- 
minate the  -war  with  the  Indians,  that  by  the  treaty  with 
England  had  been  left  unsettled.  The  return  of  the  soldiers 
brought  news  of  a  wonderful  country  in  Central  and  West- 
ern New  York,  which  speculators  grasped  in  large  part; 
but  they  were  wise  enough  to  invite  purchasers  on  liberal 
terms,  .T,nd  in  a  wonderfully  short  time  the  far-famed  (Jen- 
esee  county  was  settled  and  brought  into  cultivation.  The 
State  of  New  York  constructed  a  cannl  connecting  the 
waters  of  the  interior  lakes  with  the  Hudson,  and  the  tide 
of  moving  pioneers  carried  agriculture  to  Ohio,  to  Michigan, 
and  finally  to  the  great  prairies  of  the  West. 

The  government  of  the  U.  S.  adoj.ted  a  wise  policy  in 
regard  to  its  lands  lying  in  the  North,  and  sold  at  low 
prices,  but  for  pay  down  except  in  cases  of  settlement  be- 
fore survey,  when  pre-emption  privileges  were  given. 

The  general  law  of  emigration  is.  that  the  most  energetic 
take  the  lead,  leaving  the  less  enterprising  to  stay  behind 
and  enjoy  the  old  home.  To  this  native  energy,  that  first 
prompted  the  movement,  in  due  time  is  added  the  self- 
reliance  and  quick  use  of  all  the  powers  of  body  and  mind 


FARMING   CLASS,   TllK,   IN   AMERICA. 


31 


that  comes  of  frontier  life.  Those  who  escape  death  in  be- 
coming inured  to  the  change  in  climate  and  habits  become 
men  of  gre;it  deeds  if  occasion  calls  out  their  powers.  To 
realize  this  discipline  we  have  only  to  ennsider  the  hard- 
ships that  must  be  encountered  by  an  early  settler  of  such 
a  country  as  was  Central  New  York  three-quarters  of  a 
century  ago.  A  man  from  New  England  starts  on  horse- 
back, and  following  a  scarcely  passable  road,  lodging  in 
the  wayside  cabins  of  the  early  settlers,  who  at  distances  of  a 
few  miles  apart  furnish  entertainment  fur  man  and  beast, 
he,  after  a  month  or  so  of  travel,  finds  himself  on  the  long- 
sought  "  lot  "  that  ho  had  perhaps  purchased  unseen,  Hero, 
cutting  away  a  few  trees,  ho  clears  a  space  for  a  hut  of  logs, 
that  the  piortcers  who  ha.vc  eorae  before  him  help  to  raise. 
Planting,  if  the  seiison  is  right,  some  importsint  seeds,  he 
leaves  for  home,  in  duo  time  to  return  with  his  family  and 
a  few  domestic  animals.  Once  settled,  the  work  of  remov- 
ing the  trees  commences,  and  many  lofty  ones  fall  before 
the  axe  and  are  destroyed.  For  food,  the  new-comer  must 
depend  upon  the  nean-st  s-ttlemeut  and  his  own  skill  with 
the  rifle,  aided  by  the  fish  that  the  lakes  and  streams  fur- 
nish. 

The  second  year  gives  a  crop  of  corn  and  potatoes,  and 
perhaps  .'^omo  other  food.  The  work  of  clearing  goes  on, 
and  eai-h  added  year  sees  new  acres  producing  crops;  and 
sojn  this  pioneer  has  become,  in  the  language  of  the  place 
and  limes,  "an  old  settler,"  and  has  food  to  sell  to  new- 
comers, and  is  possessed  of  flocks  and  herds,  lie  is  now  a 
man  of  consequence,  called  upon  to  organize  new  counties, 
towns,  siihool  districts,  to  lay  out  roads,  to  bridge  the 
siroaraa,  to  construct  school-houses  and  churches — to  or- 
ganize society  and  to  makn  and  enforco  the  laws.  In  the 
mean  time,  sons  .and  daughters  have  been  born,  grown  up, 
and  now  ilemand  more  of  education  than  the  little  district 
school  can  give.  There  must  be  an  academy  established 
and  in  active  operation.  When  this  high  school  is  doing 
its  work  the  pioneers  feel  that  they  are  living  in  an  old 
country,  and  ready  to  send  their  sons  farther  on  into  the 
wilderness  to  repeat  the  work.  This  is  the  way  in  which 
the  timbered  lauds  that  reached  from  the  soa-eoast  to  tho 
Prairies  have  been  converted  into  fruitful  farms,  owned  by 
the  men  who  cultivate  them. 

We  must  not  forget  that  the  hardest  part;  of  the  task  de- 
volved ujion  the  women,  and  that  the  greatest  obstacle  in 
tho  way  of  rapid  progress  were  tho  diseases  incident  to 
the  cultivation  of  the  new  soil.  Malaria  was  everywhere, 
and  fever  wasted  and  destroyed.  The  women  must  pre- 
pare tho  food,  manufacture  cloth,  ami  make  garments  for 
tho  family,  nurse  the  sick,  and  bear  and  roar  the  children. 
Both  men  and  wom-n  by  this  stern  education  receivcil  an 
energy  and  power  of  execution  unknown  in  more  elegant 
life.  Self-reliance,  personal  independence,  and  manhooil 
proud  of  its  muscular  prowess  were  the  result.  From  this 
training  has  come  the  American  farmer  of  the  grain-grow- 
ing States. 

What  influences  and  results  such  a  body  of  men,  thus  nur- 
tured, may  produce  on  the  policy  of  our  nation  is  an  interest- 
ing matter  of  inquiry.  Society  has  been  so  long  in  tho  habit 
of  receiving  its  leadings  either  from  an  hereditary  aris- 
tocracy, or  from  some  chiss  ospeeially  educated  and  trained 
to  execute  the  governing  powers,  that  it  is  n(j  easy  task  to 
break  away  from  customs  so  firmly  established.  Hut  causes 
arc  in  active  operation  hero  that  never  before  inHuen(red 
society,  and  they  arc  quite  likely  to  materially  change  tho 
old  order  of  things.  The  means  of  universal  education  are 
more  abundant  than  were  ever  before  given  any  great  peo- 
ple. The  s(diool-di;stri(!t  library  brings  to  every  luiiuli-l  a 
collection  of  standard  works  that  are  too  costly  to  be  other- 
wise furnished  for  tho  people,  and  the  newspaper  is  every- 
where, and  in  no  society  is  its  influence  more  pervading 
than  among  the  cultivators  of  tho  soil.  IJy  the  newspaper 
every  event  of  the  h-ast  puldic  importance  is  speedily 
known  in  the  hut  of  the  far-off"  pioneer,  and  as  fully  as  in 
the  great  centres  of  wealth  and  commerce.  The  policy  of 
the  government,  the  decisions  of  the  courts,  and  all  the 
ehaiifjes  that  are  tuning  on  are  discussed  every  where  among 
the  farniets.  mid  they  form  an*!  freely  e\pn-ss  opinions  as 
to  the  intluenee  of  public  measures  upon  their  own  special 
interests  and  those  of  every  other  class. 

Thus  stands  this  body  of  industriouR.  active,  and  well- 
informed  men,  having  many  millions  in  their  ranks,  vast 
n^^gregate  wealth  in  lands,  and  votes  suflieient  to  dictate 
tho  policy  of  the  eountry — generally  not  so  ambitious  of 
oflicu  as  desirous  of  having  wise  laws  hunoAtly  adrainis- 
tored. 

It  would  have  been  strange  if  such  nmn  had  not  requir- 
ed, as  supplementary  to  the  general  newspaper  literature 
of  the  country,  a  pre^s  devoted  to  their  own  special  wiints. 
The  general  tendencies  of  ()ur  times  to  accurate  and  seien- 
tific  knowleilge  in  regarcl  to  the  things  in  whi(di  we  have 
the  greatest  Interest  have  nowhere  had  more  inUucnoo  than 


among  farmers.  The  laws  of  life  in  animal  or  vegetable 
arc  to  tho  farmer  matters  of  the  greatest  importance.  Tho 
chemistry  of  vegetation — how  plants  grow,  and  how  to 
make  them  grow  at  the  least  cost — is  a  matter  of  vital  in- 
terest. Scientific  books  especially  devoted  to  agricultural 
matters  soon  followed  the  agricultural  newspaper,  and  no 
class  of  men  entertains  higher  respect  for  the  really  scien- 
tific writer  than  the  practical  farmers  of  our  eountry. 

The  old  men  insist  upon  their  sons  having  advantages 
of  education  greatly  in  advance  of  anything  known  in 
their  school-lioy  days.  They  demand  that  their  sons*  time 
shall  not  be  consumed  in  the  ac(|ui8ition  of  a  learning  that, 
however  well  it  may  he  adapted  to  other  ])ursuits,  is  of 
little  value  on  the  farm  ;  they  demand  that  the  education 
of  their  chihtren  shall  be  directed  in  sutdi  a  way  as  will 
make  it  of  actual  practical  value  in  (heir  future  work.  Out 
of  this  feeling  has  grown  the  attempt  to  establish  colleges 
especially  devoted  to  agricultural  education.  Kxperieneo 
had  shown  that  to  send  a  farmer's  son  through  the  usual 
collegiate  course,  devoting  mo^t  of  his  time  to  the  study 
of  tho  languages  of  nations  that  no  longer  influence  jiublic 
affairs,  was  the  almost  certain  way  to  create  a  distaste  for 
life  in  the  fields,  and  generally  landed  him  in  the  pulpit, 
the  bar.  or  among  the  d<tctors  of  niedieine.  The  slow  pro- 
cesses that  had  led  his  father  to  in<lepenilence  and  public 
consideration  were  connected  with  an  amount  of  physical 
exertiim  that  the  softened  muscles  revolted  from.  The 
liberal  grant  made  by  the  nation  to  promote  agricultural  ed- 
ucation has  in  many  cases  been  so  perverted  as  to  strengthen 
institutions  estalilished  for  other  ends.  In  some  States  new 
colleges  have  sprung  into  being  on  this  en<lowment  that 
are  somewhat  improved  in  their  course  of  strtdy.  but  thus 
far  the  result  of  this  effort  has  been  anything  but  satisfac- 
tory to  the  farmer,  A  college  in  Michigan,  founded  before 
the  national  grant  was  made,  has  perhaps  come  nearer  the 
end  aimed  at  than  any  other.  That  State  wisely  gave  tho 
lands  that  came  to  it  under  the  national  grant  to  its  ngri- 
cultural  college,  that  had  already  become  well  started. 
There  each  student  is  required  to  perform  a  considerable 
amount  of  manual  labor  every  day.  for  which  he  is  jtaid  in 
proportion  to  its  value,  and  all  are  required  to  live  on  the 
farm.  Tiie  course  of  study  is  well  adajited  to  the  supposed 
special  wants  of  farmers  and  to  active  life  generally,  and 
tho  habit  <)f  labor  is  preserved  ;  and  the  graduates,  thus 
far,  have  shown  a  marked  willingness  to  adopt  farming  as 
a  liusiness. 

It  is  an  unsettled  question  whether  special  agricultural 
education  can  be  successfully  ha<l  in  connection  with  other 
courses  of  study — in  fact,  whether  aelnal  manual  labr)r  on 
tho  farm  is  not  a  condition  without  which  there  can  be  no 
marked  success.  The  various  plans  adopted  by  the  several 
institutions  that  have  received  the  national  grant  will  ulti- 
mately solve  these  questions  in  a  practical  way.  And  nhen 
a  large  part  of  this  national  fund  has  been  wasted  on  old 
institutions  in  vain  efforts  to  give  them  adajitation  to  a 
special  end,  it  may  at  last  come  to  pass  that  tliere  will  be 
several  real  agricultural  colleges.  When  this  is  the  charac- 
ter of  a  half  score  or  m<)re  institutions,  situated  in  unlike 
climates,  and  dealing  with  unlike  soils,  but  all  acting  in 
concert,  the  real  wants  of  our  agriculture  will  be  found  out, 
and  some  of  the  questions  that  so  much  perplex  the  indi- 
vidual farmer  may  find  a  solution,  and  the  lal'or  of  food- 
jiroduction  may  become  vastly  lessened  and  the  fruits  of 
the  earth  greatly  multiplied. 

To  further  aid  in  the  advancement  of  the  agriculture  of 
the  eountry.  Congress  has  established  what  is  called  a  de- 
partment of  agriculture,  but  the  j.raetieur  re;uilts  of  this 
undertaking  have  thus  far  been  unimjiortant. 

Agricultural  interests  have  been  greatly  aided  in  tho 
several  States  by  ajjpropriations  of  money  made  by  them 
to  assist  the  local  agricultural  societies.  The  State  of  New 
York  has  taken  the  most  i)rominent  position  in  this  work, 
and  for  something  more  than  thirty  years  has  had  in  suc- 
cessful operation  iv  State  society,  and  cfuinly  and  (own 
RocictieH  auxiliarv  thereto.  The  policy  of  the  Slate  society 
has  been  from  the  day  of  its  first  fair,  held  a(  Syraeuso 
flSll).  to  instniet  rather  than  amuse  the  immense  muUi- 
tudes  who  attend  these  annual  meeting's.  All  "side  nhows  " 
are  excluded,  and  there  has  ne\  er  been  on  tho  grounds 
during  a  fair  the  least  attempt  to  test  the  Hpeed  of  horses, 
or  any  other  thing  to  draw  the  public  attention  from  the 
objects  that  the  society  had  in  view.  ThoRO  fairs  ha\e 
been  held  at  points  far  apart,  and  never  two  Huceessive 
years  in  the  same  place.  From  tho  oity  of  New  York  to 
Buffalo.  Pougbkcepsie.  Albany.  Ttioa,  Syraeuse,  Auburn. 
Rochester,  on  the  central  line  of  travel,  and  on  eaeh  sidt- 
Saratoga,  Watertown.  and  Ktmira,  have  in  their  tur?i  I'een 
viftited,  and  now  the  society  has  become  firmly  estaldiHb.d 
in  (breo  central  pnnitions — .\lbany.  Elmira,  nwA  Ho.  hesler. 
The  railroads  centering  at  these  places  give  nueb  advan- 
tages of  transportation  that  the  wooiety  has  determined, 
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for  at  least  twelve  years,  to  test  the  policy  of  having  more 
permanent  buildiDgs,  better  accommodations  for  both  ex- 
hiliitors  and  spectators,  than  could  formerly  be  secured. 
The  State  has  provided  at  Albany  a  building  to  be  used 
jointly  by  the  Agricultural  Society  and  the  Museum  of 
Natural  History.  In  this  building  are  the  library,  lecturo- 
room,  and  offices  for  the  secretary  and  for  all  the  business 
of  the  society  not  connected  with  the  field-operations 
of  its  annual  shows.  The  secretary  is  employed  all  the 
time,  and  makes  his  head-quarters  at  this  centre,  and 
keeps  up  a  correspondence  with  like  institutions  in  all 
countries,  and  has  the  doors  open  to  all  visitors  to  the 
rooms  devoted  to  the  exhibition  of  objects  of  interest  to 
farmers,  embracing,  among  other  things,  tools  used  many 
hundreds  of  years  ago  alongside  the  most  improved  of 
modern  genius.  Thus,  this  depai'tment  of  agriculture  of 
New  York  exercises  an  important  influence  in  the  educa- 
tion of.  and  interchange  of  information  among,  the  farmers 
of  the  whole  country.  No  influences  of  political  parties 
have  ever  disturbed  its  councils,  and  leading  men  have 
given  their  best  efforts  to  the  organization.  The  volumes 
of  its  Transactions  (32)  now  published  constitute  the  most 
valuable  collection  of  agricultural  information  extant. 

The  settlement  of  the  timbered  country  was  attended 
with  so  much  labor  that  agricultural  development  did  not 
so  rajiidly  arlvance  as  to  entirely  outstrip  the  other  indus- 
tries. Manufactures  and  commerce  kept  nearly  even  march 
with  agriculture;  and  the  connection  of  the  great  lakes 
with  the  sea  by  the  Eric  Canal  gave  a  very  cheap  line  of 
water-communication  with  the  commercial  world  for  the 
surplus  land-products.  The  result  was  a  healthy  growth 
of  all  the  great  industries,  without  any  very  great  or  un- 
due stimulus  to  any  one  of  them.  The  ]tioneers  found  a 
market  for  their  surplus  food  in  su])|ilying  such  as  came 
immediately  after  them,  and  mills  and  factories  followed 
in  regular  sequence.  These  remarks  are  measurably  true 
of  the  settlement  of  all  the  country  lying  E.  of  Lake  Michi- 
gan and  between  the  lakes  on  the  N.  and  the  Ohio  River 
on  the  S.,  but  not  of  the  prairie  countries  beyond. 

The  locomotive  steam-engine  and  the  facility  of  rapidly 
turning  the  treeless  prairies  into  productive  fields,  pas- 
tures, and  meadows  have  caused  a  more  rapid  develop- 
ment of  agriculture  beyond  Lake  Michigan  than  was  pos- 
sible under  the  circumstances  that  were  connected  with  the 
settlement  of  the  lauds  E.  of  that  lake,  and  the  production 
of  food  has  greatly  outstripj)ed  other  important  branches 
of  industry.  Thus,  agriculture  there  has  become  compara- 
tively unprofitable  tbr  want  of  a  home-market  fur  its  sur- 
plus productions.  The  true  balance  of  the  great  industries 
must  be  brought  about  in  order  to  secure  real  prosperity. 
The  coal  that  underlies  so  large  a  proportion  of  the  great 
AVest.  and  the  minerals  that  abound,  furnish  raw  material 
for  a  vast  manufacturing  interest  that  must  in  time  give 
employment  to  many  millions  of  consumers  of  the  fruits 
of  the  soil.  Though  the  Mississippi,  with  its  navigable 
branches,  and  the  lakes  and  rivers  and  canals  of  the  North 
and  East,  give  a  way  to  market,  and  though  railroads  have 
been  so  extended  as  to  reaoh  nearly  every  hamlet,  yet  the 
vast  distances  that  intervene  between  the  wheat-fieMs  of  the 
West  and  the  workshops  of  the  Eastern  States  and  Europe 
will  for  ever  remain,  and  real  prosperity  can  only  come 
when  producer  and  consumer  are  brought  much  nearer 
together. 

The  balance  between  the  several  great  branches  of  in- 
dustry is  already  being  restored.  The  tendency  of  our 
people  to  city  and  village  life,  and  the  neccrisities  of  all 
])arties,  will,  very  soon  it  is  to  be  hoped,  correct  the  evils 
under  which  the  grain-growers  of  the  West  are  suffering  so 
severely,  and  give  them  a  home-market.  The  resources  (tf 
the  North-western  States,  the  fertility  of  the  soil,  and  the 
small  proportion  of  waste  or  untillable  lands,  together  with 
the  minerals  that  underlie  them,  must  soon  support  in  afflu- 
ence a  great  number  of  peojile.  Already  12,000,000  persons 
are  engaged  in  advancing  the  great  interests  of  these  ten 
States,  and  the  tide  of  immigration  from  the  Old  World  is 
so  established  in  that  direction  that  prosperous  times  must 
bo  near  at  hand. 

The  settlement  of  the  country  has  been  so  rapid  that  it 
has  not  been  possible  to  establish  any  systematic  methods 
of  cultivating  the  soil.  When  the  country  took  its  place 
among  the  nations  less  than  one  hundred  years  ago,  it  was 
poor  in  everything  but  the  undeveloped  capacities  of  the 
land.  Tiiere  was  very  little  accumulated  capital,  and  men 
cleared  away  the  forests  to  find  a  place  on  which  they  could 
raise  their  food,  and  from  which  they  could  raise  the  wool 
and  flax  to  be  wrought  in  their  own  houses  into  clothing. 
Almost  necessarily  these  first-cleared  fields  were  cultivated 
with  very  little  attempt  at  keeping  up  their  fertility,  until 
they  were  exhausted  of  those  stores  that  Nature  had  been 
ages  in  accumulating.  This  policy  was  continued  until  the 
crops  became  so  small  as  to  no  longer  pay  for  the  labor  be- 


stowed. Then  followed  a  more  rational  system,  in  which 
herds  of  cattle  and  flocks  of  sheep  were  combined  with 
grain-raising.  Cities  and  villages  had  grown  uji,  and 
manufacturing  centres  made  a  brisk  demand  for  all  that 
the  tillers  of  the  soil  had  to  sell  ;  and  in  the  Eastern  States 
the  increase  of  consumers  was  such  that  very  soon  food  had 
to  be  imported  from  the  fast-settling  West.  The  cost  of 
transportation  from  these  Western  fields  gave  the  food- 
producers  of  the  East  such  advantages  that  they  found  it 
profitable  to  resort  to  improved  methods  of  cultivation,  to 
which  their  lands  responded  by  giving  them  abundant 
crops.  The  city  and  village  markets  all  around  them  en- 
abled them  to  produce  the  crops  that  would  not  bear  long 
and  expensive  transjjortation. 

In  localities  especially  adapted  to  certain  crops,  like 
hops,  tobacco,  potatoes,  beans,  fruits,  or  to  the  feeding  of 
animals,  these  special  branches  have  had,  under  favoring 
circumstances,  extraordinary  attention,  while  the  cereals 
have  perhaps  been  raised  in  only  sufficient  quantities  for 
supplying  the  family  and  dependants.  This  change  in  the 
character  of  the  crops  raised  in  the  older  parts  of  the  coun- 
try has  led  superficial  observers  to  think  that  the  total 
agricultural  product  lias  greatly  fallen  off,  and  that  the 
owners  of  the  farms  are  gradually  destroying  them.  Cen- 
sus tables  have  helped  to  spread  this  0})inion.  and  statis- 
ticians have  been  i>redict"ng  speedy  ruin.  The  answer  to 
all  this  is  the  fact  that  the  Eastern  cultivators  of  the  soil 
are  enlarging  their  barns  and  giving  every  indication  of 
prosi)erity,  convincing  an  observing  traveller  that  they  are 
well  rewarded  for  their  labor.  Taking  the  State  of  New 
York  as  representing  a  fair  mean  between  the  older  States 
of  the  East  and  the  newer  of  the  West,  we  find  that  while 
this  State  does  not  raise  much  more  than  one-quarter  of  the 
bread  consumed  within  it,  the  farming  lands  have  risen  in 
selling  value  to  twice  or  more  the  prices  they  bore  in  the 
days  when  millions  of  bushels  of  wheat  were  annually 
produced.  Leaving  out  of  a  survey  of  this  State  the  old 
counties,  and  not  considering  that  vast  forest  that  lies  in 
its  north-eastern  part,  where  the  climate  forbids  profitable 
cultivation,  wc  shall  find  that  prosperity  based  upon  fer- 
tility is  the  almost  universal  law,  as  is  shown  by  the  fine 
houses  and  capacious  barns  that  are  everywhere  being  con- 
structed out  of  the  profits  derived  from  the  land. 

The  question  is  constantly  asked.  Docs  farming  pay? 
It  would  be  a  short  way  of  answering  this  question  to  say 
that  within  a  time  that  would  not  average  more  than  the 
lives  of  two  generations  all  the  capital  in  that  part  of  New 
York  under  consideration  has  been  created  out  of  the  land 
b^'  its  owners'  industry  ;  and  if  we  were  to  find  the  cost  of 
the  buildings,  fences,  roads,  farm-stock,  tools,  and  machi- 
nery, and  add  to  this  the  reasonable  cost  of  clearing  the 
land  from  its  forests,  we  should  have  a  sum  so  vast,  repre- 
senting the  earnings  of  only  two  generations,  that  we  could 
form  some  just  opinion  upon  this  oft-repeated  question,  and 
our  minds  would  he  ready  to  grasp  in  some  measure  the 
probabilities  of  the  future  of  the  descendants  of  the  people 
who,  in  addition  to  raising  and  educating  families  and  liv- 
ing in  luxury,  have  accumulated  this  vast  capital  in  so 
short  a  time. 

The  facilities  for  acquiring  lands  have  been  so  great 
that  the  sons  of  farmers,  if  they  intended  to  follow  the 
avocations  of  their  fathers,  have  generally  themselves  be- 
come owners  soon  after  arriving  at  man's  estate;  thus  the 
labor  on  farms  has  commanded  very  high  prices,  and  the 
demand  has  very  generally  been  supplied  by  persons  of 
foreign  birth.  Out  of  this  scarcity  of  men  who  would  work 
for  wages  has  grown  a  demand  for  improved  machinery 
and  implements.  The  old  hand-winnowing  fan,  made  of 
willows  and  shaped  like  a  clam-shell,  used  by  expert  hands 
to  throw  grain  into  a  current  of  brisk  wind,  has  been  su- 
perseded by  a  machine  that  threshes  and  cleans  a  bushel 
of  wheat  in  a  minute.  The  cast-iron  plough  has  been  per- 
fected from  inventions  of  our  own  farmers  by  our  own  me- 
chanics, so  as  to  take  the  highest  prize  at  the  World's  Fair 
in  England  in  18ol.  This  has  been  followed  by  the  cast- 
steel  plough;  and  the  old  wooden  plough,  having  a  wrought- 
iron  share  and  point,  that  was  fifty  years  since  considered 
to  be  a  good  implement,  can  now  only  be  found  in  collec- 
tions of  curiosities.  With  the  great  improvement  of  the 
plough  came  in  rapid  succession  improvements  in  har- 
rows, cultivators,  and  machines  for  sowing  grain  and  har- 
vesting it.  The  first  successful  mowing-machine  was  the 
beginning  of  a  revolution  in  the  management  of  larms. 
In  1852  the  New  York  Agricultural  Society  had  a  trial  of 
farm  implements  at  Geneva,  and  there  and  then  were 
brought  faee  to  face  the  various  manufacturers  of  imple- 
ments used  in  hay  and  grain  raising.  The  trial  was  full 
and  exhaustive,  and  from  it  the  great  ndvance  in  perfect- 
ing these  implements  may  be  dated.  The  mowers  there 
usimI  far  surpassed  in  quantity  and  quality  of  work  any- 
thing that  could  be  done  bv  hand-labor.     But  since  that 
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tiiiio  the  improvements  have  been  so  decided  that  no  pro- 
gressive fiiriner  could  uow  bo  imluofd  tn  ufu  the  premium 
msiehines  of  lSa2  if  ^ivcn  to  him.  It  !ms  l>t'eu  computed 
(.loiIN  J.  Thomas,  Farm  linplrnuntfi  (iixi  Fiirm  Mnchinvry, 
p.  S)  that  the  reiiping-machiufs  iutroiluced  thruughoul  tho 
country  up  to  the  beginning  of  istil  pi-rtormed  labor,  while 
workin'i^  in  harvest,  t-qual  to  that  of  I.lluii.uiK)  men  with 
hand-implrmcnts.  Since  that  cstiuiatu  was  nuule  the  mower 
and  rcaptT  have  l)een  greatly  iniprovrd,  so  that  it  is  safe 
to  say  that  in  cutting,  raking,  antl  housing  hay  and  grain 
the  labor  pcrlbrmod  by  men  har*  been  reduced,  except  in 
binding  grain  and  loading  grain  and  hay.  so  x\a  not  to  ex- 
ceerl  one-quarter  the  amount  reijuired  before  tho  introduc- 
tion of  modern  implements.  The  authority  before  quoted 
says.  "  The  rea]ier  filled  the  void  caused  by  the  demand  on 
the  workingmen  for  the  army.  An  earlier  oceurrenec  of 
the  war  must  have  resulted  in  the  general  ruin  of  the  grain 
interests,  and  preventeii  the  annual  shipment  of  the  mil- 
lions during  that  gigantic  contest." 

The  threshing-machine,  driven  by  a  steam-engine,  that 
by  one  process  threshes  the  grain,  taking  from  it  the  chaff 
and  delivering  the  straw  on  top.  if  required,  of  high  stacks, 
enables  tho  grower  to  hasten  his  crop  to  market,  and  dis- 
penses with  much  barn  room  that  would  be  required  to 
keep  the  crops  while  the  old  ways  of  thrcfihiiig  and  win- 
nowing had  to  be  employed.  Tho  wheat-grower  ploughs 
his  land  with  a  pl«)Ugh  that  takes  less  than  half  the  jtower 
once  retiuircfl,  ami  that  does  the  work  as  perfectly  iis  it  can 
bo  done  by  hand-spading.  Improved  harrows  and  wheel- 
cultivators,  on  which  he  rides,  tit  the  ground  lor  tho  seed. 
which  is  sown  with  mathematical  accura-'y  by  a  drill  drawn 
by  horses.  The  grass-seeds  .ire  sown  at  the  samo  time  and 
by  the  same  machine,  and  the  gypsum  or  other  fertilizer  is 
distributcil  by  the  power  of  horses,  and  with  a  ))recision 
unattainable  by  hand-labor.  The  grain  is  cut  and  east  otF 
the  harvesting-machine  by  the  power  of  two  horses  driven 
by  a  boy,  and  tho  work  is  better  done  than  by  hand;  and 
this  one  machine,  boy,  and  horses  can  go  over  as  many 
acres  as  could  six  ordinary  laborers  with  the  tools  of  tlio 
olden  times.  The  bundles  must  be  careil  fur  in  tho  old 
way,  but  the  steel-toothed  whcc!-rake,  driven  by  tho  boy, 
goes  over  tho  Held  and  gathers  gleanings  that  formerly 
were  lost  to  an  amount  often  sufhcicnt  to  pay  for  harvest- 
ing the  crop.  The  cost  of  making  and  housing  the  hay- 
crop  is  lessened  by  modern  implements  more  than  is  thai 
of  grain,  for  the  hay  is  spread  by  a  tedder  that  is  drawn 
by  horses,  the  driver  riding,  and  which  goes  over  more 
ground  and  does  the  work  better  than  could  six  men  in 
tlio  old  way.  The  wheel-rake  gathers  the  hay  when  ma<Io 
and  gleans  all  SL-atterings.  The  horse-pitchfork  takes  it 
olT  the  wagon  au'l  carries  it  to  tho  back  side  of  the  deepest 
bay  in  the  barn.  The  advantages  growing  out  of  tho  im- 
prc)ved  implements  are  not  so  decided  in  some  other 
branches  of  farming.  The  expenditure  in  human  labor  in 
feeding  and  caring  for  animals,  and  in  making  butter  and 
cheese,  is  not  materially  lessened,  ami  in  thir  management 
of  sheep  very  little  has  been  gained  except  in  providing 
forage  for  their  winti-r's  consumption.  The  census  tables 
sli'»w  that  there  are  about  one-third  less  men  now  employed 
in  prnpfjrtion  to  the  whole  population  in  producing  food 
than  there  were  twenty  years  ago.  This  may  be  accepted 
as  indicating  that  the  manual  labor  employeij  in  farming 
has  been  lesseneil  X\\  percent.;  and  this,  all  branches  be- 
ing consideriMl,  is  probaldy  very  near  the  truth. 

Who  is  most  benefited  by  this  lessening  of  tho  labor 
neceysary  to  prmlucc  for)d  and  raw  material  for  clothing 
the  people?  The  ])riee  paid  lor  manual  labur  i)n  tlie  I'arni, 
when  reduced  to  gold,  is  fully  double  the  ])riee  paid  for  like 
service  thirty  years  ago.  So  the  first  benefit  of  tlie  im- 
provements in  mac^hinery  inures  to  tho  laborer.  The  em- 
ployer jtays  more  to  his  men  than  is  saved  by  the  inijiroved 
implements.  If  three  men,  at  $1  each  ]icr  day.  did  the 
work  now  iieetniiplishecl  by  two  men,  each  receiving  ^2  per 
day,  then  tho  sum  paid  is  $:J  against  $1.  tlio  extra  dollar 
going  (o  tho  laborer.  Tho  prices  of  farm  products  are 
higln'r  than  they  were  thirty  years  ago,  or  the  employer 
could  not  pay  the  present  prices  of  labor.  The  libeniling 
of  one-third  of  thi^  agricultural  laborers,  and  setting  them 
free  to  engage  in  other  occupations,  is  felt  in  all  branches 
of  business.  The  laborer  nr)w  has  money  to  provide  his 
family  with  ('omforts  unknown  in  bis  mode  u\'  \\U-  thirty 
ye:irs  ago.  'I'he  immediat<?  rimsequene»'S  of  this  plenty, 
\vilh  people  who  will  work,  ar<^  better  educiition  and  more 
inlependenco  and  elevation  of  ehanieter.  Savings  Imnkfl 
have  larger  deposits,  merchants  sell  morn  goods,  and  all 
branches  of  business  are  quickened.  Mr.  Thonnis  esti- 
mates the  \'alne  <d'  the  ini|dements  of  AnM-rienti  farming 
at  move  (ban  ^.'lOll.OdO.dOd.  Our  meeharii<'s  hiivii  not  onl>' 
to  keep  good  this  snp])ly.  but,  because  of  superior  materials 
and  workmanship,  they  export  largely  to  Kurope. 

The  teiidincy  of  tho  improvements  in  implements  has 
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been  in  favor  of  large  farms,  as  it  is  only  a  large  farm  that 
will  justify  the  outlay  of  capital  necessary  to  have  a  full 
supply  and  to  keep  up  with  the  latest  improvements;  an<l 
tlie  large  farm  justifies  the  construction  of  comfortable 
houses  for  the  accommodation  of  families,  which  find  per- 
manent homes  and  employment.  Systematic  and  organized 
labor  comes  next.  Rotation,  draining  wet  lands,  removal 
of  all  stones  and  other  obstructions  to  the  use  of  machinery, 
the  careful  jiresurvatiou  of  manure,  the  raising  of  live- 
stock with  grain  and  the  dairy-products, — these  things 
bring  tho  whole  into  harmony,  and  the  use  of  green  crops, 
stimulated  by  special  manures  when  necessary,  gives  large 
returns  and  constantly  increasing  fertility.  The  tirst  set- 
tlers, partly  from  necessity,  jiartly  from  ignorance  of  their 
own  interests,  do  indeed  imjioverish  their  lands,  but  they 
arc  succeeded  by  men  who  follow  the  rational  system, 
under  which  the  lands  are  made  to  produce  crops  far  more 
reniunerati\e  than  were  raised  by  those  who  went  before 
them.  In  the  new  States  the  farming  of  to-day  must  gen- 
erally be  classed  ns  of  the  exhaustive  kind.  The  farming 
of  the  older  States  is  fast  assuming  the  most  healthy  con- 
dition. 

Aside  from  the  labors  that  have  been  described  as  having 
been  performed  by  the  farmers  of  our  country,  and  their 
advance  in  wealth,  they  have  not  failecl  to  give  their  atten- 
tion to  the  improvement  of  their  animals.  The  hiirse  in 
the  hands  of  our  breeders  has  had  his  useful  powers  devel- 
oped beyond  anything  done  elsewhere.  'J'he  more  prnetical 
American  mind  has  discarded  the  running  horse,  and  tried 
to  produce  (me  "  of  all  work."  good  for  the  plough,  the 
carriage,  or  the  saddle.  Substance,  endurance,  strength, 
and  speed  in  the  useful  movements  of  the  walk  or  trot  have 
been  the  objects  aimed  at.  and  the  result  has  been  a  better 
horso  •*  for  all  work,"  and  for  any  work  except  ])rofitles8 
racing,  than  has  before  been  known.  The  American  farmer 
has  purchased  (he  best  neat-cattle  of  the  Old  World  anc| 
brought  them  here,  and  by  his  skill  in  breeding  has  given 
them  a  reputation  so  high  that  at  public  sales  their  de- 
scendants have  sold  to  men  re])resenting  breeders  of  Eng- 
land at  prices  ranging  from  four  to  eight  times  as  much  as 
has  been  paid  at  any  time  in  Knglnnd.  The  shecji  that  a 
short  time  ago  produced  the  clothing  of  Kurope  have  been 
brought  from  their  native  hills  of  S]min  to  this  country, 
and  by  the  skill  of  our  farmers  their  fleeces  have  been  fully 
doubled  in  quantity  to  any  raised  elsewhere,  without  any 
deterioration  in  quality;  and  there  appears  to  be  no  point 
yet  reached  in  this  improvement  beyond  which  it  may  not 
go. 

These  victories  are  proofs  that  men  who  combine  in  them- 
selves tho  interests  of  both  cultivator  and  owner  of  the 
lamls  have  inducements  that  must  lead  to  tlionoigli  know- 
ledge of  the  laws  of  production  of  both  .inimal  and  vege- 
table food,  and  that  must  ultimately  lead  them  to  the  high- 
est social  and  political  ]iosition. 

Tlie  next  generati<ui.  with  its  increased  capital  and  more 
cultivated  tastns,  will  devote  more  means  and  attention  to 
making  the  homes  of  fanners  attractive.  Carefully  culti- 
vated ornamental  trees  and  shrubberies,  flowers,  and  walks 
will  add  to  the  charms  of  country  life,  and  increase  self- 
respect  and  public  consideration.  (.ii:oi(«i:  Ukduks. 

Fiir'tnin^clnle,  a  v.  and  tp.  of  Kennebec  co.,  Me.,  5 
miles  S.  <d'  Augusta,  on   llic  W.  side  of  the  Kennebec  and 
on  the  Ki'Muebec  and  Portland  U.  U.     Ice  and  stoneware 
are  produced  here.     Pup.  S.OU. 
I       Fnrniiii$;diile,  thriving  post-v.  of  Howell  tp..  Mon- 
mouth   CO..    N.  .)..   on  the    New  Jersey  v'^tnithern  and  tho 
Freehold  and  Jamesburg  II.  Us..  I'O  miles  S.  S.  W.  of  Sandy 
Il<iok.     It  has  marl-works  and  some  manufactures. 
I       Farmiii^clale,  jiost-v.  (d"  Oyster  Bay  tp..  Queens  co., 
I   N.  Y.,  on  Long  Island  and  Stewart's  (t'entral)  K.  Ks.,  has 
2  hotels,  stores,  weekly  newspaper,  union  school,  and  largo 
brickyard  (Stewart's).    J.  BiiicirwisKK,  Kn.  "  IlKAit-LiciiT." 
Fnrm'inuton,  tp.  and  post-v.  of  Hartford  co..  Conn., 
on   I-armingion    Kiv'er  and  on  the  New  Havi-n  and  N<hiIi- 
ampton  It.  K..  ;'.l  miles  N.  of  New  Haven.    H  has  a  national 
anri  a  savings  bank,  a  ladies'  flomiunry,  and  important  manu- 
factures.   Pop.  L'nio. 

rnrmiii^Con,  tp.  and  postv.  of  Fulton  eo..  lib,  on 
the  Chicago   Burlington  an>l  (^lincy  K.  U..  11  miles   N.  of 
Canton.      The  village  is  finely  situated.      It  litiB  a  weekly 
and  a  monthly  newspajier.      Pop.  of  tp.  20ntJ. 
I        Fiinniiigtoii,  tp.  of  Cedar  co.,  la.     Pop.  1241). 

J'ariiiiiit;loii,  tp.  and  posl-v.  of  Van  Buren  co.,  la.. 
'  on  the  i)c^  Moines  Uiver  and  the  Burlington  ami  Sonlh- 
!  western  an<l  the  Keokuk  ami  Deit  Moines  It.  lU.,  Ims  I 
i   school,   tl  churches,   4    hotels,   mill,  miudiine  shop,  and   u 

weekly  newspaper.     Pop.  of  v.  (Vlll ;  of  tp.  M:I9. 
I  \i.  M.  M(K)Ki{s,  Ki>.  *' (1.\7.i:tti:." 

1       Farinin^toii,  Ip.  of  Uei>ublic  co,,  Kan.     Pop.  I'M). 
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FARMINGTON— FARNSWORTH. 


Farmington,  post-v.  and  tp.,  capital  of  Frauklin  co., 
Mc.  8U  iniies  N.  E.  of  Portland,  and  at  the  terminus  of  the 
Androscoggin  R.  R.  It  has  a  national  bank,  a  savings 
hank,  1  weekly  newspaper,  a  State  normal  school,  Abbott's 
Family  School  for  boys,  Wendell  Institute  for  boys  and 
girls.  "The  Willows"  school  for  young  ladies,  a  library, 
8  churches,  3  hotels,  an  iron-foundry,  3  grist  and  flour 
milb.  several  saw,  shingle,  aud  clapboard  mills,  2  drum- 
manufactories,  a  box-factory,  a  steam  sash,  door,  aud  blind 
nuinufactory,  a  cheese-factory,  about  30  stoves,  etc.  Its 
sch( litis  make  it  one  of  the  best  educational  centres  in  the 
State.  Principal  business,  mercantile,  farming,  and  dairy- 
ino-.  Several  valuable  slate-quarries  were  discovered  hero 
in  the  fall  of  TS73.  and  the  legislature  of  1854  granted 
charters  to  two  companies  for  opening  and  manufacturing. 
The  slate  is  a  superior  quality  for  mantels,  billiard-tables, 
etc.     Pop.  of  tp.  32j1.  *         A.  H.  S.  Davis, 

En.  AXD  Pnor.  '•Farmington  Chrosicle." 

Farmin^ton,  post-tp.  of  Oakland  co.,  Mich.  Pop.  1927. 

Farmington,  post-v.  of  Dakota  co..  Minn..  27  miles 
from  St.  Paul,  on  the  Milwaukee  and  St.  Paul  11.  R.,  also 
junction  of  the  Hastings  and  Dakota  R.  R.  It  is  in  an 
almost  exclusively  farming  country,  mainly  devoted  to 
wheat-raising.  It  has  2  hotels,  1  newspaper,  1  flouring- 
mill,  2  shoe-manufactories,  several  manufactories  of  car- 
riages, 1  large  wheat-elevator,  and  the  usual  number  of 
stures.     P..p.  about  2000.      J.  W.  Emery,  Ed.  "  Press." 

Farmington,  tp.  of  Olmsted  co.,  Minn.     Pop.  937. 

Farmington,  post-v.,  capital  of  St.  Francois  co..  Mo., 
2^^  miles  from  the  St.  Louis  and  Iron  ^lountain  R.  R.,  on 
the  turnpike  leading  from  Iron  Mountain  to  Ste.  Genevieve. 
It  has  2  newspapers.  4  churches.  1  good  publie-sehnol  build- 
ing, an  excellent  jail,  and  other  good  buildings.  Pop.  393. 
Wash.  IIucnES,  Ed.  "New  Era." 

Farmington,  tp.  and  post-v.  of  Strafford  co..  N.  11..  on 
the  Dover  an<l  Winnipiseogeo  R.  R.,  10  miles  S.  E.  of  Alton 
Bay.  It  has  1  national  and  1  savings  bank,  3  churches,  a 
high  school,  and  manufactures  of  boots,  shoes,  and  lumber. 
Pop.  2063. 

Farmington,  post-tp.  of  Ontario  co.,  N.  Y.    Pop.  1S96. 

Farmington,  post-t]).  of  Davje  co.,  X.  C.     Pop.  2047. 

Farmington,  post-tp.  of  Trumbull  co.,  0.     Pop.  1056. 

Farmington,  tp.  of  Clarion  co..  Pa.     Pop.  1642. 

Farmington,  tp.  of  Tioga  co.,  Pa.     Pop.  997. 

Farmington,  tp.  of  Warren  co.,  Pa.     Pop.  1101. 

Farmington,  post-y.,  county -seat  of  Davis  eo..  Ut.,  on 
the  Utah  Central  R.  R.,  21  miles  S.  of  Ogdcn  and  1(5  miles 
N.  of  Salt  Lake  City. 

Farmington,  post-v.  of  Lincoln  tp.,  Marion  co.,  West 
Va.,  on  tlie  Baltimore  and  Ohio  R.  R.,  10  miles  W.  of  Fair- 
mont.    Pop.  85. 

Farmington,  post-tp.  of  Jefferson  co.,  Wis.   Pop.  2416. 

Farmington,  tp.  of  La  Cros^e  co.,  Wis.     Pop.  1522. 

Farmington,  tp.  of  Polk  co..  Wis.     Pop.  593. 

Farmington,  tp.of  Washington  co..  Wis.     Pop.  1885. 

Farmington,  tp.  of  Waupacca  co.,  Wis.     Pop.  734. 

Farm'land,  post-v.  of  Monroe  tp.,  Randolph  co.,  Ind., 
on  the  Cleveland  Columbus  Cincinnati  and  Indianapolis 
R.  R.,  13  miles  E.  of  Muncie.     Pop.  532. 

Farm  Ridge,  post-tp.  of  La  Salle  co.,  111.     Pop.  1042. 

Farm'ville,  post-v.  and  tp..  capital  of  Prince  Edward 
CO.,  Va.,  on  the  Appomattox  River  and  the  Atlantic  Mis- 
sissippi and  Ohio  R.  R.,  70  miles  S.  W.  of  Richmond  and  7 
miles  N.  of  Hampdcn-Sidney  College  and  the  Union  The- 
ological Seminary.     It  has  3  banks,  1  insurance  company, 

1  weekly  newspaper.  1  female  college,  6  churches,  33  stores, 

2  hotels,  and  several  large  tobacco-factories  and  warehouses. 
Principal  business,  tobac?o-trade.  Pop.  of  v.  1543;  of  tp. 
249().  C.  E.  Madison,  Ed.  "Merccrv." 

Fame  (or  Fern)  Islands,  a  group  of  seventeen  is- 
lets and  rocks,  some  of  which  arc  visible  only  at  low  tide; 
they  are  situated  2  to  5  miles  off  the  E.  coast  of  England, 
opposite  Bamborough,  Northumberland.  On  two  of  the 
islands  lighthouses  have  been  built,  as  navigation  is  ex- 
tremely dangerous  in  these  waters.  On  another  of  the  isles 
is  a  tower  raised  in  honor  of  Saint  Cuthbert,  who  lived  there 
during  the  last  two  years  of  his  life.  Lat.  of  Fame  lights, 
55°  37'  N.,  Ion.  1°  39'  E. 

Farne'se  (Alexander),  duke  of  Parma  and  governor 
of  the  Netherlands,  b.  about  1546,  and  went  with  his 
mother  to  the  Netherlands  in  1559.  Nov.  18,  15fi5.  mar- 
ried the  princess  Mary  of  Portugal.  At  the  navnl  battle 
of  Lepanto,  Sept.  10,  1571,  greatly  distinguished  himself. 
He  assumed  the  government  of  the  Low  Countries  in  1578. 
and  gained  important  victories.     In   158S  was  appointed 


commander  of  the  Spanish  ''Invincible  Armada,"  but  was 
so  shut  up  in  Antwerp  by  the  Dutch  fleet  as  not  to  take 
any  part  in  its  fortunes.  In  the  French  civil  war  in  1590 
he  invaded  the  country,  and  compelled  Henry  IV.  to  raise 
the  siege  of  Paris.  Opposing  Henry  IV.  of  France  and 
Maurice  of  Nassau,  he  was  so  wouudcd  before  Caudebcc 
as  to  die  at  Arras  3d  of  Dec,  1592. 

Fafn'ham  is  a  town  of  England,  in  the  W.  of  Surrey, 
on  the  left  hank  of  the  Wey.  It  contains  the  fine  old 
castle  of  the  bishops  of  Winchester,  lirst  built  by  Bi.sh*ip 
de  Blois,  but  razed  by  Henry  III.,  then  rebuilt  by  Charles 
I.,  and  restored  to  its  present  state  in  1684.  Pop.  with 
suburbs.  39.872. 

Farnham,  p<>st-tp.  of  Richmond  co.,  Va.     Pop.  1354. 

Faruham  (Eliza  Woodson),  Mrs.,  authoress  and  phil- 
anthropist, was  b.  at  Rcnsselaerville,  N.  Y.,  Nov.  17,  1815, 
went  to  Illinois  in  1835,  and  in  1836  married  Thomas 
J.  Faruham.  In  1841  she  returned  to  her  native  State, 
visited  prisons  and  lectured  to  the  women  convicts  until 
1844,  when  she  was  four  years  matron  of  the  Sing  Sing 
(N.  Y.)  State  prison.  In  this  period  she  published  Life 
in  Prairie-Land  and  edited  Samson's  Crimintil  Jurispru- 
dence. In  1848  she  was  connected  with  the  Boston  (Mass.) 
Institution  for  the  Blind.  In  California  from  1849  to 
1856;  she  then  returned  to  New  York,  aud  published 
California,  Incfoorti  and  Out,  Mi/  Earhj  Daifs  appeared 
in  1859,  and  in  that  year  she  organized  a  society  to  aid 
and  protect  destitute  women  in  emigration  to  the  West. 
Woman  and  Her  Era  was  published  in  1864,  and  Dec.  15 
of  that  year  sho  d.  in  New  York  City.  Her  maiden  name 
was  BnaiANS. 

Farnham  (Ltther),  American  Congregational  clergy- 
man, b.  at  Concord,  N.  H.,  Feb.  5,  1S16.  was  pastor  at 
Northtield,  Mass.,  and  at  Marshtield,  Mass.;  secretary  of 
the  Southern  Aid  Society  ( 1855-61).  and  then  secretary  of 
the  General  Tlieologieal  Library  at  Boston.  Glance  at 
Priratc  Libraries  was  published  in  1S55. 

Farnham  (Noah  L.),  an  American  officer  of  volunteers, 
b.  at  Haddam,  Conn.,  June  6,  1829,  removed  to  New  York 
at  an  early  age,  and  soon  became  an  active  member  of  the 
City  Guard,  being  on  duty  at  the  Astor  Place  riot.  On 
the  outbreak  of  the  civil  war  ho  left  for  Washington  with 
the  Seventh  New  York,  but  soon  after  his  arrival  accepted 
the  appointment  of  lieutenant-colonel  of  Ellsworth's  Zou- 
aves, succeeding  as  colonel  on  the  death  of  Ellsworth. 
Though  confined  to  .a  sick  bed  at  the  time  of  his  regiment 
being  ordered  to  Manassas,  he  insisted  upon  leading  his 
regiment,  and  while  gallantly  fighting  at  the  head  of  his 
men  he  received  a  wound  which  resulted  in  his  death,  Aug. 
14,  1861.  George  C.  Simmons. 

Farnham  (RALPn),  American  Revolutionary  soldier, 
b,  at  Lebanon,  Me..  July  7.  1756;  d.  at  Acton,  Me.,  Dec. 
26,  1S61,  the  last  surviving  soldier  of  the  Bunker's  Hill 
fight.     In  1780  he  was  at  Acton,  its  first  inhabitant. 

Farnham  (Thomas  Jeffkrson),  a  traveller,  husband 
of  Eliza  W.  Farnham.  b.  in  Vermont  1804.  in  1839  organ- 
ized and  led  a  small  expedition  across  the  continent  to 
Oregon.  In  Califnrniain  the  same  year  he  procured  the  re- 
lease of  a  large  number  of  American  and  English  prisoners 
from  the  Mexican  government.  Trareh  in  Orerfon  Terri- 
tory appeared  in  1842,  Trarrh  in  California  and  Scenen  on 
the  Pacific  in  1845,  a  Memoir  of  the  J^'orth-irest  lionndari/ 
Line,  with  Mexico,  itn  Gcot/rapln/,  People,  and  Inetitutionf, 
in  1846.     D.  in  CaHfornia,\Sept.',  1848. 

Farns'worth  (Bknjamin  Franklin\  D.  D.,  American 
clergyman  and  educator,  b.  at  Bridgeton,  Me.,  I>ec.  17. 
1793," graduated  at  Dartmouth  College  1813;  was  Baptist 
pastor  at  Edenton,  N.  C.  ;  principal  of  the  Bridgewater 
(Mass.)  Academy  from  Sept.,  1821,  to  L823.  then  of  a  fe- 
male high  school  at  Worcester,  Mass.  He  was  professor 
of  theology  at  the  Now  Hampton  Theological  Institute  from 
May,  1826,  to  1833,  and  in  1836  president  of  Georgetown 
College.  Ky.,  subsequently  of  Louisville  (Ky.)  University 
from  1837  to  his  death,  June  4,  1851. 

Farnsworth  (Elon  J.).  American  brigadier-general 
of  volunteers,  b.  in  Livingston  co.,  Mich.,  18^5,  was  killed 
at  the  battle  of  Gettysburg.  July  3,  1863.  In  the  summer 
of  1S61  he  was  battalion  quartermaster  of  the  Eighth  Illi- 
nois Cavalry,  then  captain.  Was  in  the  Peninsular  and 
in  Gen.  Pope's  campaigns,  aide  to  Gen.  Pleasanton  in  May, 
1863,  and  brigadier-general  June  29,  1863. 

Farnsworth  (John  F.),  American  Congressman  and 
soldier,  b.  in  Eaton,  Lower  Canada,  Mar.  27,  1820.  is  a  law- 
yer and  has  been  representative  from  Illinois  in  the  35th, 
36th.  38th.  39th,  and  40th  Congresses.  In  1801-63  he  served 
in  the  civil  war,  at  first  commanding  the  Eighth  Illinois  Cav- 
alry. In  1863-64  he  raised  the  Seventeenth  Illinois  Volun- 
teers, having  been  brevettcd  brigadier-geuoral  in  1862. 
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Farn'worth,  town  of  England,  in  tho  county  of  Lan- 
ca:^ter.  iiiunut'aetiireg  suil-cluth,  watches,  files,  and  all  kinds 

of  iron  tools.     Pop.  8720. 

Fa'ro,  the  cupitnl  of  the  jirovinco  of  Alg^arve,  Portugal, 
is  situatcil  ut  the  mouth  of  the  Ferino>a.  where  three  smalt 
ishinJs  form  a  somewhat  eoufiiuMl  hut  otherwise  convenient 
and  safe  harbor.  Faro  exports  considerable  quantities  of 
oranges,  figs,  anchovies,  and  cork,  and  is  a  bishop's  see. 
Pop.  S.-^fil. 

ra'ro,  a  game  at  cards,  used  only  in  playing  for  money. 
It  is  played  in  different  ways  in  different  countries,  but  in 
all  tlie  player  contends  against  a  bank,  represeuted  by  a 
profi'ssional  faro-banker;  and  tho  chances,  though  appa- 
rently only  i*iightly  in  favor  of  the  bank,  are  in  reality 
(juite  strongly  so.  The  game  is  illegal  in  many  cities  and 
in  some  of  the  States. 

Farochon  (.Ik.vn-  Baptistf.  Eig£se),  b.  at  Paris  in 
lHtl7.  was  a  pupil  of  David,  attained  fame  us  a  sculptor  and 
medallion-cutter,  and  in  1853  attained  a  professorship  in 
the  Paris  School  of  Fine  Arts. 

Fa'roe,or  Faero  [Dan.  Fiinienie],  agroup  of  islands, 
twenty-two  iu  number,  of  which  only  seventeen  arc  inhab- 
ited, belonging  to  Denmark,  and  situated  in  the  North 
Atlantic,  nearly  midway  between  the  Shetlands  and  Ice- 
land, between' hit.  lU''"  2lt'  and  02°  20'  X..  and  between 
Ion.  6^  and  8^^  W.  Their  entire  area  is  about  jOO  s([uare 
miles  ;  the  population.  U'J92.  The  principal  islaufl  is  Stromti, 
with  tho  cap.  Thorshavn.  All  these  islands  are  basaltic 
furuiations,  rising  conically  to  a  height  of  liOllU  feet,  with 
steep  and  lofty  coasts,  abruptly  broken  by  deep  inlets, 
which  often  afford  the  safest  and  most  convenient  auehor- 
age,  but  which  sometimes  cause  whirlpools  or  form  cur- 
rents, thereby  making  navigation  very  dangerous.  The 
trap-rock  la  covered  with  a  thin  layer  of  vegetable  soil, 
which  yields  a  superb  pasturage.  Of  trees  there  are  none, 
on  account  of  the  furious  gales  which  always  prevail  here ; 
peat  and  miocene  coal,  of  which  a  seam  of  good  ([uality 
nas  recently  been  discovered  on  Suderoe,  are  used  as  fuel. 
Of  the  common  cereals  and  vegetables,  only  barley,  turnips, 
and  potatoes  can  be  raised,  on  account  of  the  high  north- 
ern latitude  ;  yet  the  oceanic  influences  modify  the  climate 
so  greatly  that  snow  rarely  lies  long  on  the  ground,  and 
the  cattle  graze  the  greater  part  of  the  year  in  the  oj>en 
air.  Cattle  and  sheep  are  not  the  only  resources,  however, 
of  the  inhabitants.  The  waters  abound  with  fish,  and  tho 
feathers  and  eggs  of  the  myriads  of  fowls  whiv-h  swarm 
around  these  coasts  are  often  sources  of  considerable  wealth. 
Tho  inhabitants  are  of  Norwegian  origin.  In  the  ninth 
century  the  islands  were  discovered  by  the  Norwegians 
and  peopled  by  Norwegian  settlements,  Imf,  during  tho 
long  connection  between  Denmark  and  Norway  tho  islands 
passed  into  possession  of  tho  Danes,  and  they  are  now 
governed  by  a  Danish  mntmanil;  they  send  a  representa- 
tive to  the  i>anish  rifjuflai/, 

Far'(|uliar  ((ikoiioe),  Irish  dramatist,  b.  at  London- 
derry. lil7S,  was  educated  at  the  University  id'  Dublin, 
scttU'd  in  Londr)n.  anrl  d.  there  in  A]>r.,  17tl7.  Lmt:  und  a 
Jiottle  (\(i9S],  Tirht  Jiirnh  {l7U:i),  nuil  The  Hcaux  Strnfi- 
ffcm  (17117),  comedies,  were  among  his  productions.  His 
works  have  been  recently  published  in  tho  same  volume 
with  those  of  Wycherlev,  C'ongrevo,  and  Vaubrugh,  Lon- 
don, ISU).  by  M'.xon. 

Farqiiliar  (NortMAV  II.),  IT.  S.  N..  b.  Apr.  H.  1840,  in 
PeiiM-ylvaiiia,  graduated  at  the  Naval  Academy  in  LSJO, 
became  a  lieuleiiant  in  ISCil,  a  lieutenant-commander  in 
ISft.'i,  a  commander  in  1H72.  Served  as  executive  oflicer  of 
tho  steamer  Maliaska,  North  Atlantic  blockading  squadron, 
in  ISI12-0."1,  during  which  jicrio*!  he  was  frequently  under 
Are  afloat,  and  several  times  engagcil,  in  co-operation  with 
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vices  are  thus  hononildy  mentioned  by  Commander  Fox- 
hall  \.  Parker  in  an  official  report  dated  Nov.  2fi,  l.s02: 
"I  shriuld  do  injustice  to  my  own  fc-elings  ami  to  the  ser- 
vice were  I  to  (dose  this  report  without  making  special  men- 
tion of  Lieut.  Farquhar,  upon  whom  tho  major  portion  of 
the  labor  attending  our  little  enterprises  ilevoived.  Always 
reliable  and  always  efficient,  his  high  standaril  of  profJs- 
flional  character  is  apparent  in  everything  he  undertakes." 
As  executive  officer  of  the  Santiago  de  Ciibn,  Far(|uhar  par- 
ticipated in  both  attneks  on  Fort  Fisher,  and  led  tho  men 
of  that  vessel  in  the  assault  on  the  fort  of  .Inn.  l.'i,  ISfl.'i, 
when  he  behaved  with  his  usual  coolness  and  intrepidity. 

FoXIIALI,   A.    PAKKKlt. 

Farr  tWii.i.iAM).  M.  P..  F.  R.  S..  D.  C.  L.,  Enudish  writer 
ami  sujX'rintenilent  of  the  statistical  dopartmeni  nf  the  re- 
gistrar-general's office  at  Somerset  House,  b.  jit  Kcnley, 
Shropshire,  1S07.  was  educated  at  Dorington  and  Shrews- 
bury and  at  the  ITniversities  of  Paris  and  London.  Prae- 
ti>iug  medicine  in  Loudon,  he  eilited  (ho  Mrdical  Annual 


and  the  British  AnunU  of  Medicine,  He  has  written  much 
for  medical  jfuirnals.  the  "'Vital  Statistics"  in  MvVnfhtrWH 
StntiHtii.-H  t,j  tin-  /tiidhh  Empin-,  otheiai  reports  on  the  pub- 
lic health,  and  on  the  (Juhh»h  <>f  Dcnth  in  Kmjlixud  (I8;i7- 
70),  reported  in  detail  the  chulora  epidemic  of  18<19,  framed 
a  new  Statistiruf  SuHologyt  etc. 

Far'ragiit  (  David  Glasoow),  America's  great  admiral, 
was  b.  at  Campbell's  Station,  Kast  Tenn.,  July  5,  18UI. 
Descended,  on  his  father's  side,  from  Don  Pe*lro  Ferragut, 
one  of  the  ''con(|uerors"  of  Majorca,  he  inherited  from 
him,  iu  all  likelihood,  that  love  of  adventure  and  fearless- 
ness of  danger  which,  according  to  the  Aragonese  trouba- 
dour of  the  thirteenth  century.  Mo.ssen  Jaime  Febrer,  were 
the  distinguisliing  trails  in  llie  character  of  the  renowned 
Don  Pedro.  On  his  mother's  side  ho  came  from  the  good 
old  Scotch  family  of  iSIcIvcn. 

Entering  the  navy  as  a  midshipman  Dec.  10,  1810.  he 
had  the  good  fortune  to  servo  first  under  Capt.  David  Por- 
ter, who  had  procured  him  his  appointment,  and  who  now 
instilled  into  his  youthful  mind  those  ideas  of  devotion  tn 
duty  from  which  he  never  swerved  during  his  long  and 
eventful  career.  "The  boy  is  father  to  the  man,"  and  on 
the  quarter-deck  of  the  Essex,  under  the  watchful  eye  of 
her  commander,  was  formed  the  hero  who  was  to  lead  his 
country's  fleets  to  victory  uj)  the  "  River  of  Death,"  and 
by  Forts  Morgan  and  Gaines  into  Mobile  Hay. 

In  1S2.'*.,  Midshipman  Farragut  took  part  in  the  severe 
fight  between  our  naval  forces  under  Com.  Porter  and  a 
large  band  of  pirates  strongly  intrenched  at  Ca})e  Cruz. 
Cuba,  which  lasted  twelve  hours,  and  resulteil  in  the  utter 
defeat  of  the  latter  and  the  suppression  of  piracy  in  the 
West  Indies.  This  was  his  last  battle-service  as  a  young 
man,  and  ho  now  entered  upon  the  regular  routine  duties 
of  his  profession,  broken  only  by  a  year's  residence  in 
Tunis  with  our  consul,  Mr.  Charles  Folsom,  afterward  a 
distinguished  professor  of  Harvard,  who  kindly  directeil 
his  studios  and  gave  him  that  "thirst  for  information." 
says  Mrs.  Farragut  in  a  letter  to  the  writer,  "which,  as  his 
eyes  were  not  strong,  kept  all  his  household  luisy  reading 
to  him."  His  knowledge  was  varied,  and  in  matters  relat- 
ing to  his  profession  profound,  and  he  was  one  of  the  best 
linguists  in  the  navy.  Passing  in  succession  through  the 
grades  of  lieutenant  and  commander,  tho  war  of  1801-fi.') 
found  him  a  ca]itain  and  li\ing  in  Norfolk.  Va.,  where 
every  inducement  was  held  out  to  him  t<p  unite  his  tor- 
tunes  with  the  seceding  States.  But,  '*  intimately  con- 
nected with  the  S(mth  as  he  was  by  birth,  marriage,  and 
residence,  he  was  a  son  of  the  republic  rather  than  a  citi- 
zen of  a  State;"  and  so,  leaving  Norfolk  on  Ajtr.  10,  18()1, 
he  took  his  family  to  Hastings  on  the  Hudson,  and  then 
hastened  to  offer  his  cervices  to  the  government. 

Tho  capture  of  New  Orleans  being  resolved  upon,  Far- 
ragut was  chosen  to  command  the  fleet  ilestined  to  effect 
this  purpose,  his  foree  consisting  of  the  West  (lulf  block- 
ading squadr<in  nnrl  Porter's  mortar  flotilla.  In  .Ian.,  1n'>2, 
ho  iioisted  his  broad  ])ennant  on  board  the  Hartford  at 
Hampton  Koads,  ancl  sailing  thence  on  Feb.  .'id,  reached 
Sliip  Island  on  the  LMIth,  where  he  at  once  began  his  prcp- 
arati(uis  for  the  work  before  him. 

On  tho  20tii  <d'  April,  after  a  council  of  war  had  been 
held,  Farragut  issued  a  general  order  to  his  fleet,  in  which 
ho  gives  his  views  at  length  as  to  the  pnqier  moile  of  attack 
io  bo  adopted  by  it.  and  adds:  "The  tlag-c»flicer  having 
heard  all  the  opini<ins  expressed  liy  the  different  command- 
ers, is  of  the  o])inion  that  whatever  is  to  bo  done  will  have 
to  be  done  quickly.  When,  therefore,  the  ]>ropitious  time 
has  arrived,  the  signal  will  be  nuide  to  weigh  and  advance 
to  the  conlliet."  In  accordance  with  this  order,  at  6  min- 
utes before  2  o'clock  on  tho  morning  of  Apr.  21th.  two  red 
lights  were  hoisted  at  the  mi/zen-j»eak  of  the  Hartford,  and 
iinmedintely  each  vessel  commenced  heaving  up  her  anchor. 
At  lialf-j)a8t  ;i  the  whole  fleet  was  under  way.  and  standing 
up  the  river  in  two  columns,  the  right  cidumn  being  in- 
structed to  engage  Fort  St,  Philip — the  leli.  Fort  Jaeknon. 
It  is  not  our  province  here  to  relate  the  particulars  of  the 
battle  that  ensued — to  descrilic  the  tire  <d'  ludl  rained  upon 
the  forts  from  Purler's  flotilla;  their  fierce  fire  in  reply; 
the  sinking  of  two  Confederate  vessels  by  the  Varunn, 
and  her  foundering,  at  the  monunt  uf  victory,  almost  by 
their  side:  the  dtiel  between  the  Mississippi  and  the  ram 
Manassas;  the  silencing  id"  Piirl  St.  Philip  by  the  Hrmtk- 
lyn  :  the  llarlford  in  flames  halfway  up  to  her  tops,  and 
yet  never  for  a  moment  r"  laxlng  her  fire.  Suffice  it  to  say. 
that  a  great  victory  waH  won  and  New  Orleans  ours,  and 
that,  in  recognition  of  his  glorions  services,  Farragut  re- 
ceived the  tluinkH  of  Congress  anrl  wan  nnule  a  rear-ad- 
miral. In  the  summer  of  IS1V2  he  "nin  the  VickMburg  bat- 
teries up  ami  down  the  river."  and  on  Mar.  II.  IStU.  pa>sed 
thrnugh  the, fearful  lire  of  the  fnrts  at  Port  Hudson,  and 
opened  communication  with  Flag-oflieer  Porter,  who  com- 
manded on  the  Cpper  Mississippi.     On  May  21th,  in  con- 
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junction  with  the  army,  he  eommenced  active  operations 
against  Port  Hudson,  and  when  it  fell,  on  July  9th.  he 
turned  over  to  Porter,  who  five  days  previously  had  been 
made  a  rear-admiral,  the  entire  control  of  the  Western 
waters  above  Xew  Orleans.  He  now  enjoyed  a  short  re- 
spite fiom  his  labors,  but  on  Jan.  2Uth  of  the  following  year 
we  lind  him  making  a  recounoissancc  of  Forts  Morgan  and 
(taiues,  and  expressing  the  opinion  that  "with  a  single 
iron-clad  and  5000  men  he  could  take  Mobile." 

At  length,  on  the  morning  of  .\ug.  5,  l.SG-1,  with  four  iron- 
clads and  fourteen  wooden  vessels,  the  rear-admiral  tilled 
up  the  measure  of  his  fame  by  the  victory  of  Mobile  Bay. 

The  fleet  was  in  two  columns,  as  at  New  Orleans,  the 
irou-clads  being  on  the  right  and  a  little  in  advance,  with 
the  Tecumseb  leading,  the  wooden  vessels,  laehod  together 
bv  twos,  forming  the  port  column,  with  the  Brooklyn  and 
Ootorora  leading.  No.\t  astern  of  the  Brooklyn  was  the 
Hartford,  carrying  now,  as  at  New  Orleans,  the  flag  of  the 
commander-in-chief.  In  this  order  the  attacking  fleet 
sfeamed  steadily  up  the  main  ship-channel,  "  the  Tecum- 
seb firing  the  first  shot  at  47  minutes  past  0  o'clock.  At  G 
minutes  past  7.  Fort  Morgan  opened,  and  was  replied  to  by 
a  gun  from  the  Brooklyn,  and  imiuediately  after  the  action 
became  general."  Suddenly,  however,  the  Tecumseh  reeled 
as  from  an  earthquake-shock,  and  went  down  almost  in- 
stantaneously— sunk  by  a  torpedo — while  the  Brooklyn, 
oliscrving  "a  row  of  suspicious  buoys  directly  under  her 
bows,"  stopped  and  basked,  thus  arresting  the  advance  of 
the  whole  fleet.  A  moment's  hesitation  now  on  the  part 
of  the  rear-admiral  and  the  l)attle  is  lost!  But  Farragut, 
liii^b  up  in  the  main  rigging,  overlooking  the  whole  scene 
of  action,  is  equal  to  the  emergency.  "  Go  ahead  at  full 
speed !"  he  cries  to  Drayton,  the  captain  of  the  Hartford ; 
and  the  order  being  instantly  obeyed,  the  Hartford  dashes 
onward,  and  the  other  ships  follow,  "  the  othcers  and  men 
believing  they  arc  going  to  a  noble  death  with  tlicir  com- 
mander-in-chief." At  this  supreme  moment  the  gallant 
seaman  raised  his  heart  in  supplication  to  the  .\lmighty. 
"  0  Thou  Creator  of  man!  who  gave  him  reason,"  he  prayed, 
'•guide  me  now.  Shall  I  continue  on,  or  must  I  go  back?" 
'•  A  voice  then  thundered  in  my  ear,"  said  he  afterward  in 
speaking  of  this  battle,  "'(Jo  on!'  and  I  felt  myself  re- 
lieved from  further  responsibility,  for  I  knew  that  (iod  him- 
self was  leading  me  to  victory." 

The  rest  is  a  tale  we  all  know — how  the  forts  were  passed, 
the  gunboats  dispersed  or  captured,  and  the  formidable 
ram  Tennessee  forced  to  strike  her  colors  to  the  old  flag 
she  had  so  long  set  at  defiance. 

The  fall  of  Mobile  was  now  reduced  to  a  mere  question 
of  time.  Fort  Powell  was  blown  up  -\ug.  6th.  and  a  few 
davs  thereafter  Forts  (Jaines  and  Morgan  surrendered. 
"The  navy  will  do  its  whole  duty,"  wrote  the  rear-admiral 
to  Secretary  Welles  shortly  before  the  great  fight,  and  well 
had  the  navy  justified  his  prediction. 

In  November,  Farr.agut  returned  to  his  home,  and  on 
Dec.  22d  he  was  made  a  vice-admiral.  But  the  people  de- 
manded that  the  nation's  hero  should  be  further  rewarded, 
and  in  July.  1S6G,  the  grade  of  admiral  was  created  for 
him  whose  name  had  become  a  household  word  throughout 
the  land.  But  he  was  not  destined  long  to  enjoy  his  earthly 
honors.  His  arduous  services  had  greatly  impaired  his 
health,  and  in  the  summer  of  1S70,  at  Portsmouth,  N.  H., 
Aug.  14,  after  a  long  and  painful  illness,  he  died  as  he 
had  lived — a  Christian  gentleman,  and  mourned  by  the 
whole  nation.  In  battle  he  was  as  fearless  as  Nelson, 
in  public  virtue  and  patriotism  not  excelled  by  the 
greatest  heroes  of  antiquity,  while  in  his  spotless  purity  of 
character  he  rivalled  the  illustrious  Collingwood.  There 
are  many  naval  names  dear  to  the  American  heart,  but 

"A  brighter  name  must  dim  their  light 

With  more  than  noontide  ray— 
The  Viking  of  the  river-fight, 

'The  conqueror  of  the  bay  ! 
Shape  not  for  him  the  marble  form. 

Let  never  bronze  be  cast. 
But  paint  him  in  the  battle-storm. 

Lashed  to  his  flag-ship's  mast." 

FOXHALL  A.  P.tRKER. 

Far'rar  (Eliza  Ware)  was  b.  in  Flanders,  Europe,  in 
1701,  and  was  the  daughter  of  Benjamin  Rotch  of  New 
Bedford,  Mass.  In  1828  she  married  Prof.  John  Farrar 
of  Harvard  University.  Cmn/o  in  Seni-ch  r,f  hk  ^[r(Hlcl■wlls 
written  .and  published  in  England.  It  was  followed  by 
Ch!ldreii\i  Rnbimnn  Crmor,  The  Story  of  La  Fni/rttr,  The 
Life  of  Uniraril.  Yoiilh'n  Letter-writer,  Yoiiiir/  Ladi/'s 
Friend  (lS:i7),  and  Rcmlleetions  of  Seventy  Years  (1S06). 
D.  at  Springfield.  Mass.,  Apr.  22,  1870. 

Farrar  (Frederic  William).  D.  D.,  F.  R.S.,  son  of 
a  clergyman,  b.  in  the  Fort.  Bombay,  in  1831 ;  graduated 
at  Cambridge  in  ISof:  became  assistant  master  at  Harrow 
in  1855,  and  master  of  Marlborough  College  in  1871.     He 


is  also  chaplain  in  ordinary  to  the  queen.  He  has  published 
the  following  works  of  fiction  :  Erir  { 10th  ed.  1858) ;  Julinn 
Home  (4th  cd.  1859);  St.  Wiiujred'a  (4th  cd.  1S«3).  His 
philological  works  are  The  Oriijin  of  Lan;/nage  (1.SG0); 
Chaptem  on  Lnnffuaffe  (18G5)  ;  (jreek  fjrtimmar  liuha  (6th 
ed.  1865);  Greek  Syntax  (3d  ed.  1867):  and  Fumiiics  of' 
Speech  (1870).  His  more  important  theological  works  are 
Sechers  after  God  (lSfi9)  ;  The  Witncim  of  Histori)  to  Chrint 
(1871);  The  Silence  and  Voirea  of  (jod  (1873);  and  The 
Life  of  Chrint  (in  two  vols.,  1874).  He  lias  also  been  a  con- 
triljutor  to  ,Smith's  Dictionary  of  the  llifde  and  other  simi- 
lar works.  He  is  master  of  a  singularly  fresh  and  brilliant 
style.  II.  D.  Hitchcock. 

■Farrar  (John),  LL.D..  American  mathematician,  b.  in 
Lincoln,  Mass.,  .July  1,  1770,  graduated  at  Harvard  Uni- 
versity, Mass.,  1803.  In  1805  he  was  Greek  tutor  at  Har- 
vard; from  1807  to  1831  professor  of  mathematics  and 
natural  philosophy  at  the  same  institution.  In  1820  he 
married  Lucy  M.  Buckminster,  who  d.  in  1824;  in  1828  he 
married  Eliza  Rotch.  His  Elements  of  Ahjrhra.  translated 
from  La  Croix,  was  published  in  1818;  in  succeeding  years 
ho  published  eleven  other  translations  of  mathematical 
works,  contributed  to  the  North  American  Jieview,  and  d. 
at  Cambridge,  Mass.,  May  8,  1853. 

Farrar  (.John),  b.  at  Alnwick,  Northumberland,  July 
20,  1802,  was  educated  near  Leeds,  became  a  minister  in 
Aug.,  1822,  was  governor  of  Abney  House  Wesleyau  Theo- 
logical Institution  in  1839,  and  subsequently  of  Heading- 
ley  College  (1868):  has  been  secretary  and  president  of  the 
AVesleyan  Conference,  the  latter  in  1854  and  in  1870.  A 
Biblical  and  Theohnjlcnl  Dictionary,  Ecclesiastical  Diction- 
ary, Proper  Names  of  Scripture,  and  A  Mannal  of  J}IL- 
lical  Oeofjraphy  arc  his  works. 

Farrar  (Samcel),  b.  at  Lincoln,  Mass.,  1784,  graduated 
at  Harvard  in  1797,  and  in  1800  became  a  tutor  there.  He 
afterwards  was  a  lawyer  at  Andi>ver,  Mass.,  for  thirty 
years  was  president  of  the  Andover  Bank,  antl  fur  thirty- 
eight  years  treasurer  of  the  Theological  Seminary  and 
Phillips  Academy,  of  which  institution  he  was  a  liberal 
benefactor.     D.  at  Andover,  Mass.,  May  13,  1864. 

Farrar  (Timothy),  LL.D.,  American  judge,  b.  at  Con- 
cord, I\Iass.,  July  11.  1747,  graduated  at  Harvard  I'nivor- 
sity  1767,  was  a  major  in  the  American  Revolution,  and 
after  its  close  a  justice  of  the  common  pleas  in  New  Hamp- 
shire for  forty  vears.  Feb.  22.  1802.  he  was  appointed 
chief-justice.  '  D'.  at  HoUis,  N.  H.,  Feb.  21,  1849. 

Farrar  (Timothy),  LL.D.,  son  of  the  preceding,  b.  at 
New  I]iswich.  N.  II.,  Mar.  17,  1788,  graduated  at  Dart- 
mouth in  ISO",  was  a  law-partner  of  Daniel  Webster  from 
1813  to  1816,  from  1824  to  1833  judge  of  the  New  Hamp- 
shire court  of  common  pleas,  and  vice-president  of  the 
New  England  Historical  and  Genealogical  Society  1853-58. 
He  has  published  the  Dartmouth  (\dlc:je  Case,  lieriew  of 
the  Dred  Scott  Decision,  and  articles  in  the  North  Ameri- 
can Review  and  New  Emjlander, 

Far'rer  (Henry),  a  younger  brother  of  Thomas  C.  Far- 
RER  (which  see),  a  rising  artist,  working  principally  in 
water-colors.  B.  in  London  Mar.  23,  1843,  and  followed 
his  brother  to  New  York  in  1863,  where  he  has  since  con- 
tinued to  reside.  Clarence  Cook. 

Farrer  (Thomas  Charles),  an  English  artist,  sometime 
resident  in  New  York,  b.  in  London  Dec.  16, 1838.  His  father 
was  a  radical  of  an  extreme  type,  who,  on  principle,  refused 
his  son  all  means  of  education,  and,  as  far  as  was  possible, 
kept  him  from  all  companionship  with  his  fellows.  Farrer 
was  seventeen  years  old  before  he  learned  to  read  or  write. 
He  early  gravitated,  however,  to  the  light,  and,  encouraged 
bv  his  mother,  developed  a  love  and  aptitude  for  art,  still 
further  helped  by  the  profusion  of  opportunity  which  Lon- 
don afi'ords  by  the  National  Gallery,  the  British  Museum, 
the  Royal  Academy,  and.  though  last,  not  least,  the  print- 
shop  windows.  About  1855.  Mr.  Ruskin  set  up  a  free  draw- 
ing-school in  London,  and  here  Farrer  received  his  first  and 
only  definite  instruction  in  drawing.  In  1858,  his  father 
being  dead,  Farrer  came  to  America,  and  after  struggling 
for  a  considerable  time  he  made  the  acquaintance  of  a  num- 
ber of  young  Americans  of  about  his  own  age — artists, 
architects,  and  literary  men,  who,  like  hi:aself,  were  enthu- 
siastically devoted  to  the  ideas  and  principles  developed  in 
the  writings  of  Jlr.  Raskin.  This  society  welcomed  Farrer 
as  the  ablest,  and  indeed  the  only,  exponent  of  the  faith 
that  was  in  them,  and  they  rallied  so  cordially  about  him 
as  artist  and  teacher  that  his  success  was  soon  assured.  He 
was  a  zealous  and  .able  teacher,  and  the  influence  he  ex- 
erted through  his  classes  at  the  Cooper  Institute,  his  pri- 
vate pupils,  his  pictures  in  the  Academy  exhibitions,  was 
very  important.  He  insisted  on  close  study  from  nature, 
on  accuracy  of  drawing,  on  the  importance  of  detail,  and 
showed  a  prodigious  industry  and  x  skill  in  execution  far 
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from  common.  But  more  important  was  the  moral  influ- 
vuvc  liL'  exerteci  in  (Mniulerat-tin^  the  mercenary,  worldly, 
unit  niL'L'hunic  .-spirit  that  previiiltMi  in  the  iirtist-world  here, 
iukI  wliiuh  was  iluin;^  iuHnite  harm  to  tho  artistB  them- 
selves and  to  the  luiblic.  Farrer'shi^h  pergonal  eharaeter, 
liis  jiaiient  jierseverunee  in  poverty  and  neglect,  hit*  refusal 
to  \vc)rk  otherwise  tium  lie  tliouj;ht  rifrht,  were  a  tonic  of 
which  wc  stood  in  great  need.  We  owe  him  more  for  this 
than  for  his  pictnres.  JIo  formed  several  artists — Henry 
K.  Newman,  Charles  II.  Moore,  Margaret  I.  MeDonahl — 
and  was  not  withont  inlluence  on  the  Hills,  fatlier  and  .sun, 
thouLch  to  them  also,  as  in<Iependent  teachers,  the  develop- 
ment of  art  in  this  connfry  owes  a  great  deal.  In  18G9, 
Farrer  went  to  Kngland,  where  he  lias  since  rcnmlned,  and 
where  he  will  probably  continue  to  live,  as  he  lias  liecn 
very  suoeessful  there,  taken  eordially  in  hand  by  Mr.  Ford 
Madox  Brown,  Mr.  Ru.skin.  Mr.  Morris,  and  other  leaders 
in  that  circle  <if  painters,  poets,  and  teachers.  While  living 
in  America,  Mr.  Farrer  was  devoted  to  those  progressive 
ideas  which  wc  love  to  call  American,  and  when  tho  war 
for  the  Union  broke  (»nt  he  entered  the  ranks  as  a  eommuu 
soldier,  showing  then, as  always,  that  his  devotion  to  prin- 
ciple was  not  month-service  merely.  In  LSfU,  Mr.  Farrer 
married  Anne  liiehards,  daughter  of  the  late  Rev.  James 
W.  McLaue.     By  this  lady  he  has  several  children. 

Clahk.nci-:  Cook, 
Far'riery  [remotely  from  tho  Lat. /erruw,  "iron"]. 
From  its  derivation  and  the  early  n.se  of  tho  word,  farriery 
means  the  trade  <d' applying  iron  U»  (lie  horse's  foot.  How- 
ever, as  all  iiorse-snrgcry  was  of  the  coarsest  and  often  of 
the  most  brutal  kind,  perforuicl  by  the  common  smith 
with  tho  tools  and  implements  at  hand,  it  is  natural  that 
veterinary  surgery  as  it  grew  into  a  profession  shouhl  have 
been  called /acr/try.  Xow.  however,  the  treatment  of  tho 
diseases  of  our  tloniestic  animals  is  no  longer  of  necessity 
loft  to  the  guesswork  of  the  blacksmith,  nor  surgical  oper- 
ations to  the  tongs  and  searing-iron.  Therefore  wc  return 
to  the  original  definition. 

Tho  loot  of  tho  horse  is  won<lerfully  guarded  against  in- 
jury from  without,  ami  equally  protected  against  jiainfnl 
jars  and  disease  which  one  might  suppose  would  arise 
from  tho  tremendous  blows  which  tlio  feet  sustain  when 
travelling  upon  hard  roads.  The  hoof  is  a  tough,  elastic, 
horn-Iiko  substance,  eomplctoly  boxing  in  the  delicate 
tissues,  cushions,  and  bones  of  the  foot.  In  the  living 
animal  an<I  in  tho  recent  state  it  is  in  one  ])ioce,  but  after 
maceration  it  may  bo  separated  into  the  crust  or  wall,  the 
solo,  and  the  frog.  The  front  part  of  the  crust  of  each 
hoof  is  calh'd  the  toe,  tho  hindmost  parts  the  heels,  and 
the  intermediate  parts  the  quarters.  The  corresponding 
parts  of  the  shoe  have  the  same  names.  The  mint  grows 
from  tho  coronet,  at  tho  top  of  the  hoof  next  the  hair, 
and  from  tho  sensitive  iamiiuc  which  surround  the  pedal 
or  cothn  bono  upon  its  upper  sides.  It  is  about  half  an 
inch  in  thickness  at  the  edge,  and  in  many  horses  so  hard 
and  tough  that  they  hanlly  need  shooing  at  all  excejit  in 
icy  weather  or  when  used  upon  paved  roads.  The  nofe  is 
a  slightly-archeil  ilome  with  a  largo  segment  removed,  in 
tho  placo  of  which  the  frog  is  found.  The  horn  of  the  solo 
differs  essentially  from  that  of  either  the  crust  or  the  frog, 
it  being  more  granular  and  siielly,  wearing  ofl'  naturally 
Willi  comparatively  little  abrasimi.  At  the  rcarwanl  por- 
tions of  the  sole,  iliviiled  as  they  are  by  the  frog,  two  ele- 
vated ridges,  of  a  character  of  horn  more  resembling  tho 
crust,  occur.  These  arc  called  the  fmiR,  and  are  really  the 
ends  of  the  crust  reflcf^tcd  inwiird  at  the  heels.  The'/i-o.; 
is  a  wedge-shaped  body  in  lorni  like  a  sharp-pointed  ^, 
the  pctitit  being  turned  forward.  It  is  of  an  exceedingly 
spongy  and  elastic  kind  of  horn,  and  is  placed  as  a  cushion 
between  the  navicular  bone  and  joint  and  the  ground,  to 
relieve  concus-ion  and  to  distribute  jars  so  as  to  break 
their  force.  With  every  step  of  tlie  naturiil  loot,  unshod 
as  well  as  when  at  rest,  the  frog  communicates  a  pressure 
directly  upon  tho  navicular  joint  and  the  tendons  which 
underlie  it.  In  ordinary  shoeing  the  frog  never  touches 
the  ground,  being  cut  away  and  left  reduced  in  size,  while 
at  tho  same  time  the  foot  is  lifted  up  from  the  i-arth  by 
thick-heeled  or  ealkcd  shoes.  That  a  fof.t  so  treated  be- 
comes diseased  is  not  to  bo  wondered  at.  Tho  wonder  ifl 
that  acute  diseases  of  the  foot  are  not  inui  h  more  prev- 
alent. The  flexibility  anr|  elasticity  of  the  horif.  i-oncern- 
ing  which  so  much  is  written,  rests  chicMy.  indeed  almost 
altogether,  in  the  frog,  f-lightly  in  the  sole',  and  practically 
very  littlo  or  not  at  all  in  the  crust  or  walls  of  Ihe  foot. 
Mutdi  has  been  written  about  the  expnnsion  and  elastieitv 
of  (he  rpuirters  and  lirels.  It  may  be  disn-garderl.  There 
is  indci'd  chisticity  in  tlic  cniyf,  t»ut  it  is  only  brought  into 
piny  pcrceptilily  umler  exiniorilinary  eirenmstances. 

When  an  unshod  natural  hoof  is  plnceil  upon  hard 
grouml,  the  piirts  which  bcur  upon  it  are  the  edge  of  tho 
crust  all  around  and  the  frog.     I'pon  uneven  ground  the 


solo  is  frequently  called  upon  to  uustain  its  share  of  tho 
weight,  and  when  tho  horse  steps  upon  frozen  clods  or 
stones  the  sole  often  bears  tho  whole.  In  travelling  upon 
ordinary  country  roads  tho  hoof  wears  very  evenly  ;  upon 
!  gravelly  roads  Ihe  toe  usually  wears  fastest,  and  will 
first  beeome  tender.  If  the  toe  and  quarters  be  protected 
from  wear  by  a  narrow  shoe,  for  ordinary  service  no  other 
shoeing  will  be  necessary.  If  such  a  shoe,  which  is  the 
"half-moon  shoe"  of  Coleman,  drawn  out  thin  at  tho 
({uarters,  bo  seatecl  nearly  level  with  the  sole  by  cutting 
out  the  crust  of  tho  hoof  upon  the  toe  and  quarters,  it  is 
evident  that  the  horse  will  have  his  natural  foot,  with 
simply  an  iron  front  edge  to  take  tho  wear.  This  is  tho 
lightest  and  best  shoe  a  horse  can  wear  when  his  work  is 
not  too  severe  nor  ujnm  too  rough  ground.  Were  the  same 
principle  to  bo  carried  out  in  a  shoe  similarly  seated  (level 
with  tho  sole),  much  wider  in  the  web,  and  extended  to 
the  heels,  so  as  to  protect  the  foot  thoroughly,  tho  foot 
would  still  have  its  natural  bearings,  and  be  guarded 
against  even  extraordinary  wear  and  tear.  The  frog  would 
bear  upon  the  ground,  anil  so  would  the  sole,  nearly  as 
much  as  if  tho  hoof  were  not  shod. 

The  presence  of  a  shoe  prevents  the  natural  wear  of  tho 
hoof;  hence,  sooner  or  later.  accor<ling  tii  the  rapidity  (.f 
growth  of  the  horn,  it  must  be  reset  and  the  horn  pared 
back  as  nearly  as  possible  to  the  condition  it  would  have 
been  in  if  it  had  not  been  shod  and  had  worn  ofV  evenly 
and  naturally.  The  earliest  shoes  worn  by  horses  were 
probably  plates  of  iron,  having  a  similar  shape  to  our 
present  horseshoes,  but  covering  a  much  larger  portion  of 
the  hoof.  This  necessitated  a  paring  away  of  both  crust 
and  sole  when  the  shoes  were  reset.  The  sole  is  very  easily 
cut  by  the  smith,  and  so  is  the  frog,  while  the  crust  is  hard 
and  tough.  It  is  easily  rasped  off,  however,  after  the  sole  is 
cut  away,  and  the  smith  has  jdain  sailing, 

Wlien  a  horse  is  brought  to  a  common  blacksmith  to  be 
shod,  the  "clinches"  at  the  cuds  of  the  nails  arc  first  cut 
off;  then  the  shoe  is  wrenched  off  with  the  tongs,  a  por- 
tion of  the  crust  coming  off  frequently  with  it.  This  is 
done  by  an  a]»prentice,  who  then  proceeds  to  jiarc  out  the 
s(de  all  around,  cutting  close  to  the  frog.  The  cutting 
do^vn  of  tho  crust  is  done  by  tho  smith  himself,  if  ho  is  a 
very  careful  man.  or  by  an  experienced  journeyman,  but 
quite  as  often  trusted  to  an  apprentice,  who  forms  roughly, 
at  his  discretion,  the  seat  for  the  shoe.  Then  the  shoe  is 
shaped,  heated  red  hot  or  nearly  so,  and  a  seating  burned 
level  by  the  application  of  the  hot  shoe — -an  operation  lia- 
ble to  do  serious  harm.  W^licn  the  shoe  is  formed  to  fit  the 
foot  it  usually  happeus  that  if  Hat  at  first  the  heels  arc 
made  nearly  twice  as  thick  as  the  toe,  if  indeed  they  be 
not  turned  down  into  calks,  making  the  shoe  at  the  heels 
half  an  inch  to  an  inch  or  more  in  thickness:  and  thus  it  is 
applied.  The  result  is  that  no  part  of  the  hoof  touches 
tho  grounci.  The  frog,  nj»ou  which  so  much  depends,  is 
gradually  reduced  in  si/,e,  both  by  the  paring  of  the  smith 
and  {especially)  by  lack  of  use:  it  shrivels  often  to  one- 
third  its  proper  si/e.  The  paring  out  of  the  sole  is  usu- 
ally accompanied  by  the  cutting  away  of  the  bars  entirely, 
whTcli  the  smith  says  he  docs  "to  open  tlie  heels."  The 
foot,  thus  weakened  and  placed  in  a  most  unnatural  posi- 
tion, becomes  the  seat  of  disease.  When  tiic  bars  are  cut 
away,  or  the  soh'S  pared  too  ihin  near  Ibe  heels,  and  the 
frog  has  no  bearing  upon  the  ground,  ulcers  occur  near  tho 
heels,  which  are  called  coriiw. 

The  frog  should,  by  its  constant  pressure  at  every  step, 
give  healthy  action  to  the  miviciilar  bone  and  j»»int  :  this 
wanting,  inManniniti(ui  or  fever  of  these  parts,  inivituhit' 
diHruHc,  results.  To  this,  horses  with  strong,  solid-looking 
hoofs  arc  especially  liable.  Flat-footed  horses  are  liable  to 
another  trouble  from  the  same  cause — namely,  /oumtn:  An 
already  said,  the  weight  of  the  horse  is  sti<laine<l  miturally 
upon  Ihe  crust  of  the  h<iof  and  upon  Ihe  frog.  Where  tho 
frog  ean  bear  none  the  crust  must  sustain  all.  The  erusi 
grows  in  part  from  -the  sensitive  lamimi'  enveloping  tho 
pedal-bone,  an<l  is  attached  to  them  by  lamina*  of  horn  in- 
terlocking— or,  rather.  int<'rleaved — with  them;  and  it  is 
ujxni  these  scn>irive  lamime  th:it  all  the  weight  is  thus 
placed.  They  can  bear  a  great  deal  naturally,  but  inllam- 
malion  {l'tiin'Htti«)  is  almost  sure  to  come  when  there  is  u 
provoking  cause,  and  the  horse  is  foundered.  .SVr'/y  tur  Im 
a  form  of  laininitis,  where  tho  erust  separaleN  from  Ihe 
lamime  al  the  inc.  /'iiminir>- /i>->t  is  a  name  given  to  another 
form  of  luniinilis,  wherein  the  Hole  becttmes  convex  instead 
of  concave,  and  the  horn  is  spongy  within  and  oxternally 
brittle,  the  wliide  foot  being  in  a  highly  feverish  condition. 
f'»utriir(if,u  uf  thr  /if'7  comes  from  the  same  general  cansi — 
nanndy.  want  of  frog  pressure.  ThrH*h  In  a  di^'ase  of  the 
frog,  maile  apparent  by  a  very  oIl'enKive  discharge  from  Ihe 
cleft,  ami  results  primarily  from  lack  of  ufe  of  the  frog, 
and,  except  the  frog  bo  wounded,  probably  altngother  fnun 
this  cause,    Qiiittot  is  nn  uloor  or  abscess  of  the  foot,  result- 
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ing  from  bruise,  nail-prick,  thrush,  or  any  other  cause  which 
may  finally,  if  neglected,  affect  the  coffin  or  pedal  bone. 
It  cannot  be  treated  by  the  farrier,  but  presents  a  problem 
which  only  a  surgeon  "can  properly  solve.  Taken  in  time, 
a  cure  is  "possible.  SnniJ-<r„ck,  quarter-cravk;  etc. — The 
fibres  of  the  horn  in  the  wall  of  the  hoof  run  from  the 
coronet  to  the  ground  direct.  In  hoofs  subject  to  infiam- 
mation  the  secretion  of  horn  is  often  of  a  weak  character, 
and  the  fibres  separate,  forming  a  crack,  or,  in  case  of  an 
injury  to  the  coronet,  a  soft,  spongy  streak  in  the  horn, 
causiiio-  lameness.  The  cause  of  the  former  is  bad  shoes 
and  bad  shoeing — of  the  latter,  usually,  "calking."  the 
horse  treading  on  his  own  coronet.  The  cure  for  both  is 
causing  healthy  horn  to  be  secreted  by  rest  and  counter- 
irritants,  and  shoeing  so  as  to  give  bearing  to  the  frog  arid 
sole.  Nail-prick  in  shoeing  shows  itself  either  at  once,  in 
which  case  little  harm  usually  results,  or  after  the  horse 
has  been  used  a  day  or  so,  in  which  case  suppuration  may 
take  place.  The  horse  will  tell  which  nail  is  at  fault  when 
the  hoof  is  tapped  by  the  hammer  around  the  clinches. 
The  ofl'ending  nail  must  be  taken  out.  the  shoe  being  re- 
moval, the  hole  probed,  and  if  any  fetid  odor  be  percepti- 
ble and  the  hoof  be  hot,  the  hole  must  be  enlarged,  and, 
in  case  of  any  discharge,  cut  out  until  blood  flows,  and  the 
opening  syringed  out  with  chlorinated  soda,  chloride  of 
zinc,  or  some  other  active  prophylactic.  The  shoo  may  be 
replaced  if  necessary,  provided  the  animal  is  not  seriously 
lame,  the  nails  being  lightly  driven.  The  foot  must  bo 
kept  cool  and  rest  given.  Nails  picked  up  on  the  road  will 
seldom  enter  the  sole  to  do  injury  if  it  be  not  pared  down, 
and  thus  softeueil  and  weakened;  but  they  may  be  found 
between  the  frog  and  the  bars,  in  which  situation  they  sel- 
dom do  much  injury  unless  neglected.  The  wound  should 
be  cleaned  out  and  syringed  with  some  corrosive  as  above 
mentioned.  Oeerreachin(j  is  when  a  horse  throws  his  hind 
foot  into  the  heels  or  against  the  sole  of  the  fore  foot  as 
it  is  parti.ally  raised  to  take  the  step  in  trotting.  It  oc- 
casions bruises  on  the  heels  or  in  the  sole  near  the  toe.  The 
former  are  treated  by  external  applications — tincture  of 
arnica,  etc. ;  the  latter  like  a  prick  or  any  bruise  of  the 
sole.  A  horse  well  shod  will  seldom  overreach,  but  long 
hoofs  or  big  toe-calks  on  the  fore  feet  will  cause  the  foot  to 
be  placed  upon  the  ground  an  inch  or  two  short  of  where 
it  should  rest,  and  this  is  sufficient  cause  for  the  trouble. 
IiiterferiiKj,  or  "  enltinr/." — A  horse  allowed  to  tread  fairly 
on  the  ground  seldom  or  never  cuts  himself,  if  the  shoe  does 
not  extend  outside  the  crust. 

80  far  as  we  are  aware,  the  most  rational  system  of 
horseshoeing  ever  proposed  is  that  invented  by  Mr.  Good- 
enough,  and  called  the  troodenough  system.  It  has  been 
for  several  years,  and  is  now,  extensively  used  by  street- 
railrotid  companies  in  New  York  and  Brooklyn  and  else- 
where, and  by  omnibus,  express,  and  transfer  companies 
also.  The  superintendent  of  one  of  these  stables  informed 
the  writer  that  the  simple  use  of  the  Goodenough  shoe  and 
system,  without  any  other  application,  had  cured  corns, 
quarter-cracks,  thrush,  etc.  throughout  his  stables,  and 
had  developed  ])reviously  shrunken  frogs,  s[iread  out  con- 
tracted heels,  and  given  his  horses  almost  uniformly  sound 
feet.  The  shoe  is  applied  by  cutting  out  a  seating  for  it, 
leaving  the  sole  and  frog  as  much  ex])osed  as  possible,  and 
never  applying  the  knife  to  either.  It  is  light,  has  five 
calks  or  bearings,  a  lower  surface,  similar  to  the  edge  of 
the  natural  foot,  is  beveled  on  both  surfaces,  the  nail- 
holes  are  countersunk,  and  the  shoes  are  applied  cnhl. 

M.  C.  Weld. 

Far'rliigton  (WiLLi.ist  George),  D.  D.,  an  American 
clergyman,  li.  Dec.  lo,  1S32,  in  the  city  of  New  York; 
graduated  from  Columbia  College  in  1853,  and  from  the 
General  Theological  Seminary,  New  York,  in  ISoG.  Was 
ordained  deacon  on  St.  Peter's  Day  and  priest  on  St. 
Thomas*  Day  of  the  same  year,  and  entered  upon  the  rec- 
torship of  St.  John's  church,  Huntington,  L.  I.,  which  he 
held  until  July  4,  18JS.  Assisted  in  Trinity  p;irish.  New 
Y'ork,  from  Dec.  1.5,  1858,  to  Easter,  18C2.  In  the  spring 
of  186.S  he  organized  the  parish  of  Christ  Church,  Ilacken- 
saek,  N.  J.,  and  continued  rector  of  the  same  for  seven 
years.  In  18T0  accepted  a  call  to  St.  Barnabas'  church, 
Newark,  and  in  1872  took  charge  of  the  church  of  the  Holy 
Innocents.  Orange,  N.  J.,  where  he  resides  (1874).  Published 
a  tnictate  on  The  Ilistoricnl  Church  in  1861,  and  has  edited 
Thr  Chiirrh  Almnmic  since  1868.  Was  elected  secretary  of 
the  diocese  of  New  Jersey  in  1867,  and  secretary  of  the 
Genera'.  Theological  Seminary,  New  Y'ork,  in  1869,  both  of 
which  offices  ho  still  holds.  The  degree  of  master  of  arts 
was  conferred  upon  him  by  his  alma  mater  in  18,56.  and 
the  degree  of  doctor  of  divinity  by  the  College  of  William 
and  Mary,  Va.,  .July  4,  1873. 

Far    Rock'away,   b.athing-placo    upon    Rockaway 
Beach   (Long   Island),  is  in    Hempstead  tp.,   Queens  co., 


N,  Y.,  on  a  branch  of  the  Southgide  K.  R.,  21  miles  S.  E. 
of  Brooklyn. 

Fars,  or  Farsistan'  [a  name  etymologically  identical 
with  yVrsm],  a  ])rovinec  of  Persia,  lying  between  lat.  28° 
and  32°  N.  and  Ion.  30*^  and  jj°  E.,  presenting  an  area  of 
5o,tl00  square  miles,  with  a  population  of  1.700,000,  and 
bounded  by  the  Persian  Gulf  and  the  provinces  of  Khooz- 
istan,  Irak-Ajemee,  Yezd,  Kerman,  and  Laristan.  Along 
the  gulf  the  land  is  low.  sandy,  or  argillaceous,  scorched  by 
the  sun — a  desert ;  farther  back  it  rises  through  broad  ter- 
races, separated  from  each  other  Viy  high  and  wild  moun- 
tain-ranges, into  a  fiat,  sandy  table-land,  where  the  largo 
salt  lake  Bakhtegan  occurs.  The  terraces  belong  to  the  most 
fertile  and  beautiful  regions  on  earth.  They  are  well  wa- 
tered by  the  Bundemecr  (Araxes),  which  flows  into  Bakh- 
tegan, and  by  the  Nabou  and  the  Tab  (Arosis),  which  fall 
into  the  Persian  Gulf.  They  produce  tobacco,  wine,  rice, 
dates,  opium,  linen,  cotton,  silk,  and  kermes.  They  are 
the  home  of  the  rose,  from  which  is  manufactured  the  cele- 
brated perfume,  attar.  They  have  iron  and  lead  mines  and 
marble  and  alabaster  quarries.  The  principal  towns  arc 
Shiraz,  Jehroom,  Darab,  and  Bushire.  In  this  province 
occur  the  ruins  of  Persepolis,  Pasargada?,  and  Shapoor, 
and  the  celebrated  sculptured  rocks  called  by  the  Persians 

Nfiksh-i-TiuiitftDi. 

Far'thiiig  [from  the  Aug. -Sax.,  and  signifying  a  '•  fourth 
part"],  a  British  coin,  the  fourth  part  of  a  ]ienny.  It  was 
coined  by  the  Saxons,  and  again  by  King  John  (1210  I.  but 
the  quarter  of  a  penny,  out  twice  across,  also  passed  for  a 
farthing.  In  Edward  VI. 's  time  the  coinage  of  silver  far- 
things ceased.  An  act  9  Henry  V.  mentions  a  (fohl  farthing. 
Copper  farthings  were  first  struck  in  1065;  tin  farthings 
appeared  in  1684  and  1692;  half  farthings  were  coined  in 
1843  and  1852.  A  farthing  is  worth  about  half  a  cent. 
Farthingale.     See  Crinoline, 

Far'AVell,  post-v..  capital  of  Clare  co..  Mich.,  55  miles 
N.  W.  of  Saginaw,  on  the  Flint  and  Pere  Marquette  R.  R. 
It  has  a  union  school,  2  churches,  1  newspaper,  2  hotels,  1 
ladies'  library.  1  public  park,  1  manufactory  of  hemlock  ex- 
tract, 1  large  saw-mill,  and  8  stores.  It  was  org.anized  on 
temperance  principles,  and  is  so  conducted.  Principal  busi- 
ness, farming  and  lumbering.     Pop.  about  700. 

James  S.  Holden,  Ed.  "  The  Register." 
Fasa'no,  town  in  Southern  It.ily.  in  the  province  of 
Terra  di  Bari.  on  the  road  from  Bari  to  Brindisi.     It  is 
celebrated  for  its  olive-plantations.     Pop.  11,022. 

Fas'ees  [Lat.,  plu.  of  fnscie,  a  "bundle"],  a  bundle  of 
rods  of  birch  or  elm,  sometimes  having  an  axe  (tefuris) 
tied  up  within  it.  Such  fasces  were  borne  by  the  lictors  be- 
I  fore  the  superior  magistrates  of  ancient  Rome.  The  ancient 
kings,  the  consuls,  the  pr'ietors,  the  dictator,  etc.  had  the 
i  fasces  carried  before  them  ;  while  the  quwstors  had  this 
distinction  in  the  provinces  only.  Gener.als  who  had  been 
sainted  as  imperatores  had  fasces  crowned  with  laurel,  a 
custom  anciently  observed  with  some  of  the  other  magis- 
trates. The  number  of  the  fasces  and  lictors  varied  with 
the  rank  of  the  dignitary,  and  was  diflerent  in  difl'erent  ages. 
Fas'cia  [Lat..  a"liandagc:"  plu. /osn>],  in  the  anat- 
omy of  man  and  most  of  the  vertebrate  animals,  a  laminated 
tissue  of  fibrous  or  aponeurotic  character  found  in  nearly 
all  parts  of  the  body.  There  are  two  kinds,  the  superficial 
and  the  deep  fascial.  The  superficial  fascia  lies  under  the 
skin,  is  of  varying  thickness,  and  is  disposed  into  several 
layers  of  fibro-areolar  substance,  containing  particles  and 
layers  of  fat.  Between  its  layers  blood-vessels  and  nerves 
run.  Its  fat  serves  to  keep  the  body  warm.  The  deep  fas- 
cisB  are  composed  of  unyielding  fibrous  substance.  They 
sheathe  the  several  muscles  and  the  entire  limbs  (aponeu- 
roses of  investment),  or  serve  instead  of  bones  for  the  inser- 
tion of  certain  muscles  (.aponeuroses  of  insertion). 

Fascina'tion  by  Serpents.  Popidar  opinion  has  for 
a  long  time  attributed  to  certain  serpents  a  power  of  so 
charming  weak  animals  by  their  eyes  and  movetnents  of 
body  that  they  are  easily  secured  as  prey.  This  is  not  a 
blind,  overpowering  force,  but  one  which  the  doomed  ani- 
mal seems  to  partly  appreciate,  but  is  unwilling  to  entirely 
resist.  Squirrels,  mice,  and  the  weaker  birds  are  the  ani- 
mals which  are  most  often  captivated  by  this  power.  They 
are  described  as  running  in  front  of  the  fascinator  by  short 
vibrations  of  distance  or  passing  round  in  a  circle,  grad- 
ually shortening  the  intervals  until  they  are  seized  by  the 
serpent.  Often  the  animal  during  the  process  utters  pier- 
cing cries,  as  if  aware  of  its  danger,  and  yet  unable  to  resist. 
Sometimes  a  diversion  of  the  animal's  attention  by  a  sud- 
den noise,  or  the  interposition  of  some  material  obstruction 
to  the  vision,  breaks  the  charm  and  sets  the  captive  free. 

Though  the  whole  jiroeess  is  often  ridiculed  as  impossible, 
yet  it  .seems  to  bear  a  striking  analogy  to  the  so-called  mes- 
meric influence  which  one  hum.an  being  sometimes  has  over 
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another,  or  to  the  more  undefined  od  or  odylic  force.  Or 
perhaps  it  is  the  diseased  mental  or  bodily  element  mnn- 
ift'Sted  in  a  desire  often  expressed  by  persons  to  throw  them- 
selves from  a  to\ver  or  precipice;  and  even  still  further, 
wliere  the  mind  or  body  or  both  are  so  diseased  that  there 
is  a  morbid  impul.-^e  to  commit  an  insane  act.  or  destroy  its 
own  self  or  some  other  person.  EnwAiin  HiTcilfOCK. 

Fash'ion  [remotely  from  the  Lxit.  facere,  factiun^  to 
"make"],  in  dress,  in  customs,  on  every  field  where  it 
Tcigns,  arises  from  our  desire  of  beauty,  and  changes  with 
our  ideas  of  what  is  beautiful.  Dress  is  by  itseif  a  product 
of  physical  necessity,  determined  liy  a  regard,  first,  to  what 
is  useful  under  a  certain  climate  {natiniml  ctttftmnc) :  then, 
to  wliat  is  convenient  for  a  certain  occupation  {iDti/orm); 
and  lastly,  to  what  is  beautiful  (>'ti/ff).  Customs  arc  by 
themselves  a  product  of  moral  necessity,  determined  by  a 
regard,  first,  to  what  is  due  to  certain  authorities  {religions 
ritt:H),  next,  to  what  is  proper  at  certain  occasions  {mjcial 
eti'fii'^ttc),  and  lastly,  to  what  is  beautiful  {good  luannfi-B). 
The  true  cause  of  any  change  of  fashion  in  dress  or  customs 
is  a  regard  to  beauty,  purposing  to  ])roduce  a  new  and  more 
refined  harmony,  or  at  least  to  avoid  eomething  harsh  and 
di-ii'repant:  and  although  in  details  it  would  be  very  dif- 
ficult to  demonstrate  the  relation  between  a  certain  piece 
of  dress  and  the  ruling  ideal  of  beauty,  still  in  all  the  great 
movements  of  fashion  the  connection  is  apparent.  The 
enormous  change  which  took  place  between  17S9  and 
17!>U  in  drefjs  corresponded  exactly  to  a  similar  change 
of  taste  in  general  from  the  roeoco  to  the  classic  ideal. 
Fashion  thus  being  the  expression  of  the  ideal  of  beauty 
in  a  certain  stage  of  its  development,  stubborn  disregard 
■  makes  people  as  unfit  for  refined  society  as  stupid  accept- 
ance ;  the  uncouth  independence  of  the  "  original  "  is  gene- 
rally neither  more  valuable  nor  more  agreeable  than  the 
conceited  silliness  of  the  **  swell." 

Fasquelie  (Jean  Lmis),  LL.D..  b.  in  France  in  1^08, 
became  a  resident  of  the  U.  S.  in  1S31;  was  profcs-sor  of 
languages  in  the  I'niversity  of  Michigan  lSI(i-()2;  author 
of  a  series  of  French  text-books.     D.  in  Michigan  1S(J2. 

Fast  [Ang.-Sax./n'/t^(H],  to  abstain  from  food  from  any 
cause,  particularly  through  religious  discipline.  When  the 
mind  is  much  excited  the  claims  of  the  body  are  less  felt; 
if  disturbed  by  grief,  there  cannot  be  much  regard  for  the 
gratifying  of  appetite.  The  Psalmist  expresses  what  is 
common  to  man  when  he  says,  **  My  heart  is  smitten  down, 
so  that  I  forgot  to  eat  my  bread."  Fasting  thus  becomes  an 
exj)rcssion  of  mental  engagement.  It  is  natural  that  a  man 
should  observe  what  is  seen  to  attend  the  state  of  mind 
which  he  would  cultivate.  It  is  also  wise  that  any  outward 
rule  intended  to  enforce  special  spiritual  duty  should  im- 
pose, as  an  aicl,  the  outward  attendant  on  the  spiritual 
state.  Hence  it  is  that  men  arc  s<'vere  with  themselves  in 
proportion  as  they  ccmsider  it  proper  to  discipline  their 
souls,  and  that  in  all  ages  and  in  all  countries  religion  has 
imposed  fasting.  The  proper  state  of  mind  can  be  indi- 
cated only,  but  the  outward  signs  of  such  a  state  can  bo 
exacted;  and  so  fusts  belong  to  all  religions.  All  ancient 
nations  with  whr)m  history  makes  us  acquainted  had  their 
fasts — the  Egyptians,  the  Fhrenieians,  the  Assyrians,  the 
Inrlians,  and  after  these  the  Greeks  and  Ronians.  Kxtra- 
ordinary  religious  acts  were  jireeedeil  liy  fasts.  The  mys- 
teries demanded  this  discipline,  especially  from  those  about 
to  bo  a<lniitted  to  them.  In  eonserjuencc  of  certain  prod- 
igies the  Sibylline  books  directed*' a  fast  in  honor  of  Ceres 
to  be  instituted  antl  to  bo  kept  every  fifth  year."  (Liri/.Vxh. 
;ifi,  c.  .'J7.)  -V  stated  fast  imposeil  by  .Jupiter  is  spoken  of 
by  Horace  (Sntirf,  ii.  .'J).  Fastings  wore  sometimes  ]irac- 
tiflcd  before  undertaking  military  enterprises,  or  whenever 
there  was  special  cause  to  seek  the  favor  of  the  gods  or  to 
avert  their  anger.  A  notable  instance  is  given  in  the  book 
of  Jnnah.  When  Nineveh  was  threatened  with  destruc- 
tion, to  avert  the  calamity  a  fast  was  iiroelaimed,  ami  tlie 
order  given,  "Let  neither  man  nor  beast,  berrl  nor  flock, 
taste  anything:  let  them  not  feed  nor  drink  water." 
Among  heathen  philosophers  and  religioufi  people  fasting 
was  reckoned  a  iluty — markedly  so  by  the  Pylhagoreans, 
who  lived  a  life  of  constant  asceticism,  abstaining  always 
from  flesh  and  flsh,  and  at  times  from  fooil  altogether. 
At  the  present  day,  fasting  as  a  religious  act  is  cunlined 
to  no  land  or  faith.  The  nations  of  the  Kast  ond  our 
Western  red  men  are  alike  exeeecHngly  nevere  in  thin  re- 
spect. The  .Mohammedans  keep  as  an  annual  fast  their 
ninth  month,  Ramadan;  during  every  day  of  this  month, 
from  sunrise  to  sunset,  they  eat  nothing,  drink  nothing, 
and  give  up  the  solace  of  their  pipe  ami  evory  other  usual 
indulgence.  Their  months  I>eing  lunar,  eneh  in  the  eourso 
of  thir'y-threo  years  occurs  in  every  season.  Whtm  the 
Itnmnilnn  happens  in  summer,  the  btng  hot  dayn  are  ex- 
ceedingly trying  to  those  who  mu^t  labor.  The  Jews  from 
their  earliest  existence  to   the  present  day  have  iibicrved 


j  stated  and  special  fasts,  national  and  private.     Under  the 

Law,  as  first  given,  there  was  but  one  day  imposed  on  the 

nation — the  great  day  of  the  Atonement.    In  tlie  course  of 

time  lour  other  days  were  adiled  in  commemoration  of  5or- 

rowtul  events  in  Jewish  history.     These  days,  especially 

the   tirsi,  have  been  always,  and  are  now,  observed  with 

great  rigor:  no  food,  no  water,  is  allowed  to  pass  the  lips. 

not  even  for  the  rinsing  which,  on  first  rising,  must  always 

I   make  clean  the  mouth   before  the  pronouncing  of  Cod's 

name ;    even    the    swallowing    of    the    saliva    is    carefully 

j  avoided.     The  fast  lasts  from  sunset,  when  the  Jewish  <lay 

I  begins,  until  the  shining  of  the  stars  the  night  after.     Be- 

I  sides  the  public  fasts,  there  were  and  are  many  observed 

by  individuals  in  ei>nse(|uenco  of  vows,  or  because  of  per- 

i  sonal  cause   for   alUiction,  or  by  way   of  discijtline.     The 

Pharisees  fasted   statedly  twice  in  the  week — Monday  and 

Thursday.     These  fasts  are  not  all  of  equal  severity. 

Under  the  New  Testament  there  is  no  fast-day  appointed 
by  the  Lord  or  by  his  apostles,  nor  does  the  practice  rest 
upon  direct  command  from  them.  It  is  even  clear  that 
Jesus  imposed  no  sjiecial  abstinence  on  his  disciples,  but 
it  is  also  clear  that  he  assumed  that  this  exercise  would 
not  be  neglected  by  any  who  desire  the  rewards  given  by 
God.  He  gave  directions  for  fasting,  for  the  shunning  of 
hypocritical  show,  saying.  *•  When  ye  fast  be  not  of  a  sad 
countenance,"  etc.,  and  by  his  example  he  taught  the  duty. 
It  may  be  said  that  he  thus  taught  and  acted  as  a  Jew. 
But  we  know  that  when  it  was  objected  that  his  disciples 
did  not  fast  as  did  those  of  <>ther  Jewish  teachers,  he  gave 
as  a  reason  why  they  did  not  that  he  being  with  them  the 
signs  of  sorrow  were  not  exj)edient  ;  and  he  added  that 
the  time  would  come  when  they  should  fast,  referring  to  a 
time  after  the  fulfilling  of  the  Law.  If  the  apostles  gave 
no  rule  on  the  subject,  there  is  no  room  to  doubt  as  to  their 
practice.  One  reference  is  sufiicient.  In  Acts  xiii.  it  is 
said  that  as  certain  j)rophets  and  teachers  at  Antioch 
•'ministered  to  the  Lord,  and  fasted,  the  Holy  tHiost  said. 
Separate  Barnabas  and  Saul  for  the  work  whercunto  I 
have  called  them.  And  when  they  had  lasted  and  prayed, 
and  laid  their  hands  on  them,  thcv  si-nt  them  away." 

It  is  not  so  ttated  in  the  New  Testament,  but  wc  cannot 
but  believe  that  from  its  first  recurrence  the  day  of  tlic 
crucifixion  was  observed  as  a;  day  of  humiliation,  as  it  has 
been  through  the  many  centuries  since.  AVe  know  that 
very  soon  rules  were  laid  down  touching  this  and  other 
seasons  of  bodily  mortification.  Weclnesday  and  Friiluy 
in  every  wetdi  were  kept  as  such,  and  early  writers  who 
speak  of  these  days  of  abstinence  refer  the  observance  to 
apostolic  usage.  The  duty  of  bodily  nmrtification  at  times 
of  repentance  or  humiliation  or  of  special  spiritual  exer- 
cises (for  fasting  does  not  of  necessity  imply  sorrow)  is 
recognized,  it  is  belie\cd,  in  this  day  bj'  all  classes  of 
Christians  willxiut  exception.  There  are  some  bodies  of 
believers  who  have  rejected  the  seasons  so  long  observed, 
but  yet  these,  on  wdiat  they  deem  proper  occasions,  appoint 
days  to  be  kept  by  all  their  members.  Even  the  early 
Puritans  of  New  England  had  their  yearly  Fast-day. 

In  the  West,  the  churches  of  the  U<iman  obedience,  to- 
gether with  the  Church  of  England,  impose  as  stated  fasts, 
first,  Lent,  the  Hjnin'j  lost,  beginning  with  Ash  ^Vednesday 
in  the  seventh  week  before  Easter,  and  counting  forty 
days,  Sundays  being  excluded.  This  long  fast  is  of  very 
early  observance,  but  the  time  of  its  coinmcneenicnt  and 
the  period  of  its  tluration  were  not  always  the  same,  it 
being  an  expansion  of  the  observance  of  the  time  of  Iho 
passion  of  our  Lord.  As  now  kept.  Lent  was  fixed  by 
Saint  (Jregory  the  (Jreat  in  the  sixth  century.  Seeond,  the 
Ember  Days,  whieli  arc  Wednesday,  Friday,  and  Saturday 
preceding  the  four  quarterly  seasons  of  ordination.  It  has 
been  already  shown  that  in  apostolic  days  fasting  preceded 
ordination.  The  name  is  variously  accounted  for:  prob- 
ably it  is  a  corruption  of  the  Latin  nanu'  for  the  ^eas(lns — 
ijunfuov  tcmptn-n,  or  tnopttru.  Third,  the  Itngalion  I>ays, 
the  three  preceding  Ascension  Day.  This  fast  is  not  obler 
than  the  close  of  the  fifth  century:  it  was  first  instituted 
in  Vienne  in  France,  to  aceompanv  a  season  of  special  ro- 
gations (petitions)  that  tJoil  would  withdraw  certain  tem- 
noral  ehastisements.  It  was  probably  fixed  because  of  its 
being  a  meet  introduction  to  a  great  festiviil.  Fourth, 
GVf^vy  Friday,  this  day  lieing  the  weekly  eommcmorntitm 
of  the  erueiiixion,  even  as  the  first  ilny.  the  Lortl's  Doy, 
is  a  joyful  remembninee  of  his  resurrection.  Fifth,  the 
vigils  on  the  eves  of  certain  great  fcfilivnls.  .\t  one  time 
tliese  vigils  were  literally  kepi  as  watches,  the  whole  night, 
or  a  part,  being  spent  in  ilevolions  in  the  elturches.  They 
are  not  so  kept  now.  Advent,  the  four  weeks  before  Christ- 
nins.  bears  some  analogy  to  Lent,  but  ils  Wednesdays  and 
Fridays  are  alone  kept  as  fusts.  The  Protestant  Episcopal 
Church  in  the  V.?^.  fidlows  the  Anglican  rule,  excepting 
that  vigils  are  not  impot<e<l. 

The   rule   o|    the  Orthodox,  the  Armonian,   and   other 
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churches  of  the  East  is  nearly  like  that  of  the  Western, 
luiviug  the  same  origin,  that  of  the  usage  before  the 
s_-hism.  but  in  some  details  they  difler — (■.  tj.  in  the  Holy 
Orthodox  Church  on  tho  1st  of  August  begins  the  fast  of 
the  Mother  of  Uod,  which  lasts  until  the  feast  of  her  re- 
pose— fourteen  days.  It  is  to  be  observed,  however,  that 
iu  the  East  the  strict  idea  of  a  fast  is  preserved  to  a  greater 
extent  than  in  the  West.  From  earliest  times  a  distinc- 
tion in  food  was  recognized,  and  allowance  made  for  those 
who  through  bodily  weakness  could  not  wholly  abstain. 
To  whatever  due,  it  is  a  fact  that  in  the  West  the  rules  of 
fasting  have  always  been  more  lenient  than  in  the  East. 
Very  few  of  the  days  spoken  of  as  fast-daj^s  are  strictly 
such;  they  are  days  of  abstinence,  when  less  food  and  of 
a  coarser  character  is  taken.  In  the  Holy  Orthodox  Church 
2(iG  days  in  the  year  are  kept  as  fasts  with  scrupulous 
fidelity. 

A  practice  so  universal  as  that  of  fasting  must  be  based 
on  some  necessity  of  man.  Nevertheless,  the  objection  is 
s.imetimes  heard  that  it  tends  to  spiritual  pride  and  for- 
malism. This  must  be  granted,  but  abuse  is  no  argument 
ngainst  due  use.  A  Christian,  who  knows  that  his  Lord 
joined  together  prayer  and  fasting,  can  hardly  advance 
the  objection.  It  is  also  objected  that  health  is  frequently 
injured  I,>y  religious  fasting.  It  may  be  so.  But  on  tho 
otiier  hand,  it  can  admit  of  no  doubt  that  in  an  age  and 
country  particularly  luxurious  a  stated  abstinence  from 
food,  a  weekly  putting  aside  of  self-indulgence,  and  sup- 
porting the  body  on  plainer,  less  attractive  food,  would  go 
far  towards  freeing  men  from  many  of  tho  evils  that  wait 
on  appetite.  William  F.  Brand. 

Kast-and-ljoose,  a  game  formerly  much  played  at 
fairs  and  popuhir  assemblies  in  Engl.ancl.  The  exhibitor 
places  a  girdle,  belt,  or  garter  upon  a  table  in  such  a  way 
that  it  seems  certain  that  a  skewer  thrust  through  it  in  a 
certain  direction  must  holil  it  fast  to  the  table.  Upon  this 
point  the  rustic  visitor  is  induced  to  wager  his  money, 
when  the  exhibitor  takes  the  belt  by  both  ends  and  pulls  it 
away  without  any  difficulty. 

Fas'ti,  tho  court-days  or  festival-days  of  the  ancient 

Romans.  The  word  is  used  absolutely  to  denote  these. 
But  as  fnstuH,  -a,  -urn  is.  properly  speaking,  an  adjective, 
derived,  probably,  from  /'«'*i',  it  is  necessary  to  supply  dictt. 
Iu  ac(;ordaucc  with  this  derivation,  dies  fatiti  were  days 
on  which  it  was  allowed  to  speak,  hence  days  on  which 
judgment  could  be  pronounced,  on  which  courts  could  bo 
held — court-days.  A  Jiea  ncfaatus  therefore  denoted  the 
opposite,  and  dies  ne/asti  were  esteemed  unlucky  days.  To 
the  ditti  fasti  belonged  the  dies  cotnitialcn;  to  tho  dies  nc- 
fasti,  the  dies  relifjiosi,  which  were  considered  days  of  evil 
omen.  The  institution  of  these  days  is  ascribed  to  Numa 
Pompilius,  and  belongs,  therefore,  to  the  earliest  days  of 
Rome.  Their  order  or  succession  was  long  known  only  to 
the  priests,  who  thus  acquired  great  political  power,  until 
Cn.  Flavius  made  it  public  about  301  B.C.  Frnm  this  time 
unward  the  lists  of  the  dies  fasti  et  ne/asti  received  more 
particular  atteution,  and  contained,  gradually  enlarged 
and  perfected,  an  accurate  description  of  the  whole  year 
according  to  its  months,  with  exact  specification  of  the 
dies  fasti,  dies  eomitialc.s — festivals  and  holidays,  days  ap- 
pointed for  the  celebration  of  public  games,  etc.  Thus, 
they  assumed  the  form  of  our  calendars  or  almanacs.  As 
they  were  still,  notwithstanding  the  care  taken  in  their 
preparation,  unavoidably  inaccurate  and  imperfect,  we  are 
tohl  of  Ciesar  "  fastos  eorrexit,"  etc.  As  the  fasti  or  calen- 
daria  of  ancient  Rame  were  engraved  on  stone  and  set  up 
in  public  places,  remnants  or  fragments  of  such  records, 
more  or  less  complete,  have  been  preserved  and  united  to- 
gether, in  order  to  produce  as  perfect  a  representation  as 
possible  of  one  of  these  ancient  Roman  calendars  or  al- 
manacs. If  the  ordinary  fasti  or  caleudaria  are  valuable 
as  affording  a  correct  knowled;2;e  of  the  Roman  year,  much 
more  important  are  those  which  Livy  calls  "  fasti  consu- 
lares,"  and  which,  because  they  were  set  up  on  the  Capi- 
toline,  are  also  called  Capitolini.  The  Fasti  Capitolini 
contain  lists  of  the  annual  consuls,  of  the  censors,  dicta- 
tors, magistri  equitum,  and  also  of  generals  who  celebrated 
ti*iuni|ths  {fasti  triuniphnfes)  and  a  record  of  the  services 
for  which  a  triumph  had  been  granted.  Of  such  Fasti 
Capitolini  important  fragments,  discovered  in  1547  at 
Rome,  are  extant.     (For  further  particulars,  see  Pauli's 

Jicaf  Enrifllop'ddie,  etc.) 

Fanti  is  also  the  title  of  a  well-known  but  unfinished 
poem  by  Ovid,  the  subject  of  which  is  the  Roman  festivals 
— the  festival-calendar.  It  may  be  regarded  as  "a  poet- 
ical year-book  or  companion  to  the  almanac,  having  been 
com])osed  to  illustrate  the  Fasti  published  by  Julius  Ca;sar," 
who  corrected  and  entirely  reformed  the  calendar. 

Henry  I.  Schmidt. 

Fa'ta  Morgan'a  [the  Fain/  Morgana — i.  c.  castles  or 


palaces  of],  a  remarkable  and  singularly  beautiful  effect 
of  mirage,  occasionally  observable  in  the  Sea  of  Reggio, 
Straits  of  Messini^  between  Sicily  and  Calabria.  It  pre- 
sents a  series  of  magnificent  architectural  structures  and 
landscape  views,  embracing  columns,  arches,  towers,  cas- 
tles, palaces,  trees,  avenues,  and  wooded  plains,  with 
crowds  of  moving  men  and  animals,  all  constantly  vary- 
ing and  assuming  new  aspects,  and  in  certain  conditions 
of  the  atmosphere  becoming  res])leudent  with  prismatic 
colors.  There  can  be  no  doubt  that  these  images  are  de- 
rived from  objects  on  the  shore,  their  singular  forms  and 
transformations  being  the  result  of  extraordinary  refrac- 
tions in  the  atmosphere  (for  tho  explanation  of  which  see 
Mirage).  F.  A.  P.  Barnard. 

Fate  [Jjiit.  fatutn;  literally,  *•  something  P])nken,"  as  a 
decree,  and  involving  the  thought  that  events  come  out  of 
an  inevitable  destiny].  Fatalism  is  Ihe  belief  in  such  a 
destiny.  It  has  various  forms.  The  old  Chaldaic  or  astro- 
logical fatalism  looked  upon  the  visible  heavens  as  tho 
book  of  this  destiny,  and  found  all  things  necessarily  pre- 
figured iu  the  positions  of  the  stars.  The  old  Stoical  fatal- 
ism considered  the  rise  and  the  decay  of  the  world  as  eon- 
trolled  by  an  absolute  necessity,  but  while  this  necessity, 
with  them,  was  a  fate  (et/j.ap/xfi'Tj)  which  determines,  it  was 
al?o  a  providence  (npovoia)  which  governs  all  things.  The 
fatalism  of  the  Greek  dramatists  made  all  events  fixed 
through  tho  control  of  Bike  and  Nemesis,  Justice  and  Re- 
tribution. Mohammedan  fatalism  regards  all  things,  great 
and  small,  as  so  inexorably  predetermined  from  the  found- 
ation of  tho  world  that  no  accident  is  possible,  and  any 
attempted  defence  against  danger  is  futile.  Pantheistic 
fatalism  con.-idcrs  the  infinite  substance  which  it  calls  God 
to  bo  developed  in  space  and  time  by  a  procedure  so 
changeless  that  things  extended  or  things  thought  are 
equally  necessary;  and  which  not  only  destroys  all  free- 
dom of  the  will,  Init  obliterates  all  distinction  between 
good  and  evil.  Tho  modern  philosophical  conception  of 
faio  is  that  of  a  blind  causality  undirected  and  undeter- 
mined by  any  conditions.  J.  II.  Seelye. 

Fates,  The  [Gr.  Morpai.jdu.  o^  fxo'ipa,  "one's  part,  lot.  or 
destiny  :'  Lat.  Favcr],  in  the  Greek  mythology,  three  god- 
desses who  ruled  the  fates  of  men  ami  all  things.  They 
are  generally  namcil  Clotho,  who  spins  the  thread  of  life; 
Lachesis,  who  marks  off  the  allotted  span;  and  Atropos — 
tho  infiexiblc — who  cuts  tho  thread.  Their  genealogy,  and 
tho  whole  mythus,  are  quite  variously  given  in  different 
authors.  The  Homeric  poems  speak  usually  only  of  one 
Moira,  and  the  personification  is  not  complete;  no  partic- 
ular appearance  of  the  goddess,  no  attributes,  and  no  pa- 
rentage are  mentioned.  Nor  is  the  Homeric  Moira  an  in- 
flexible fate  to  which  the  gods  themselves  must  bow;  on 
the  contrary,  Zeus,  as  the  father  of  gods  and  men,  weighs 
out  their  fate  to  them.  With  Hesiod  the  personification 
of  the  Fates  is  completed,  but  they  are  still  represented  as 
depending  on  their  father  Zeus,  and  subject  to  his  com- 
mands. And  it  was  not  until  the  time  of  ^Fschylus  that 
they  appeared  as  the  divinities  of  fate  in  the  strict  sense 
of  the  word,  independent  of  the  Olympic  gods,  the  messen- 
gers of  the  eternal  necessity  to  which  even  the  gods  must  bow. 
They  are  generally  associated  with  the  Eriunyes,  who  in- 
flict the  punishment  for  evil  deeds,  and  they  are  sometimes 
called  their  sisters.  By  authors  still  later  their  genealogy  is 
changed,  and  they  are  called  children  of  Erebus  and  Night 
(Cicero),  of  Cronos  and  Night  (Tzetzes),  of  Ge  and  Oceanus 
(Athenagoras),  or  ot"  Ananke  and  Necessity  (Plato). 

Fa'ther  Lash'cr,  or  Liick'y  Proach,  the  Aspicotta 
huhalis,  a  marine  fish  of  the  European  and  Arctic  American 
coasts,  from  six  inches  long  up  to  a  much  larger  size.  It 
belongs  to  the  Cottidpe  or  seulpin  family,  its  head  is  covered 
with  spines,  and  it  has  a  repulsive  aspect.  It  can  live  a 
long  time  out  of  water,  and  though  regarded  with  aversion 
and  seldom  used,  it  affords  a  palatable  article  of  food. 

Fa'ther  Point,  a  small  post-v.  of  Rimouski  co.,  Que- 
bec. Canada,  on  the  S.  shore  of  the  St.  Lawrence,  207  miles 
below  Quebec.  It  is  important  only  as  a  landing-place  for 
passcnt'ers  and  mails  from  ocean  steamers.  Father  Point 
lightho^use  is  in  lat.  48°  31'  N.,  Ion.  68°  27'  W.  Pop. 
about  100. 

Fa'thers  (of  the  Church),  the  distinguished  earlier 
laborers  in  the  Christian  Church.  (See  Apostolic  Fatiiehs.) 
The  Roman  Catholic  Church  distinguishes  between  Church 
Fathers.  Church  teachers,  and  Church  writers.  The  Church 
teachers  are  men  of  acknowledged  orthodoxy,  authorities 
for  the  doctrines  of  the  Church,  while  the  Church  writers 
are  of  less,  or  even  doubtful,  authority.  The  greatest  of 
the  Church  teachers  are  also  Church  Fathers.  Such  were 
Athauasius,  Basil  the  Great.  Gregory  of  Nazianzen.  and 
Chrysostora  in  the  Oriental  Church — Jerome.  Ambrose. 
Augustine,  and  Gregory  the  <Treat  in  the  Church  of  the 
West.     Thomas  Aquinas  and  Bonaventure  may  be  named 
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as  Church  teachers  who  were  not  fathers,  and  Tertullian  in 
his  seconii  era  luul  Ori;;eu  as  Church  writers.  The  line  of 
Church  Fathers  is  geiu'rully  reo;ardod  hy  Protestant  theo- 
logians as  terminating  with  the  sixth  ecuturv;  the  Uoman 
Catholic  writers  extend  it  to  the  thirteenth.  The  seientilic 
treatment  of  the  matter  contained  in  the  writings  of  the 
Fathers  is  embraced  in  I'.ithistics  (which  see),  while  their 
lives  and  topics  related  to  the  externals  of  their  works 
come  under  the  head  of  I'ATiiiJLoGV.  but  this  distinction  is 
not  always  observed.  The  Fathers  are  of  great  value  in 
the  history  of  biblical  interpretation,  the  history  of  dog- 
mas, ereejs,  rituals,  the  constitution  of  the  Church,  and 
indeed  in  every  part  of  historical  theobigy  :  nor  is  there 
any  part  of  theology  in  which  they  may  not  be  made 
highly  useful.  In  the  greatest  internal  struggles  of  the 
Church  the  importance  of  the  Fathers  as  witnesses  or  as 
authorities  has  been  recognized  on  both  sides,  as  in  the 
Keformation,  ami  in  our  own  day  in  the  controversies 
of  the  .\nglican  ChurLdl.  (The  principles  to  be  observed 
in  interpreting  the  Fathers  are  stated  in  Kii.ii;tii's  Con- 
lervtilhf  Jti/in-mniiiiii.  72()  teij.)  Next  to  the  Apostolic 
Fathers  in  value  arc  the  -Apologists,  or  Afoi.ocKTic  F.iTii- 
Kns  (which  see);  the  .Alexandrians,  Clement  and  Origen, 
Athanasius,  lirc^ory  of  Nyssen,  Chrysostom,  Augustine, 
and  Jerome.  (All  the  earlier  writers  on  patrology,  begin- 
ning with  .Jerome,  wore  edited  together  by  Fabricins.  1718.) 
The  greatest  laborers  in  the  issue  of  editions  of  the  Fathers 
have  been  the  HKXiiDicriNKS.  (.See  that  word  and  Bkxe- 
nicTiXK  EniTioxs  cf  thk  F.^tiiers.)  Next  to  them  have 
been  the  Anglican  divines.  The  most  recent  interest  in 
patristics  in  (Jreat  Britain  has  been  shown  in  the  issue 
of  translations  of  the  Fathers.  In  the  Koinan  Catholic 
(.'hurch,  among  the  names  illustrious  in  jiatristics  arc  IJel- 
larmin,  Omlin,  I)u  I'in,  Lo  Xourry,  Tiilemont,  and  Ilcfelc; 
in  the  I'rolestant  churches  of  the  l^onlinent,  Seultctus, 
Waleli.  I)an7„  liuns^'n.  Otto;  in  lircat  liritain,  Cave,  Cure- 
ton,  lloutb,  and  Pusey.  .Among  the  editions  of  the  col- 
lected writings  of  the  Fathers,  the  most  complete  arc  Do 
la  IJigne's,  17  vols,  fob,  Ili.VI;  the  Lyons  Maxhtm  liilliu- 
thccii,  27  vols,  fob,  1077;  Cailleau  and  iJuiUou,  \Wl'i  set/., 
148  vols.,  and  still  in  issue;  .Migne,  IS  1 1  ee'/.  The  last  is, 
In  hulk,  the  greatest  of  tlio  collections.  The  very  numerous 
editions  of  particular  Fathers  are  mentioned  under  their 
names.  Books  of  seleirtions,  Riisler,  .\ugusti,  Orelli,  Pliilo, 
iKhler;  epitomes,  introductions,  Moebler  (ls:i!l);  mono- 
graphs on  the  lives  and  literature  of  the  Fathers,  1*11- 
inann — Gregory  of  Xazianzen  ;  Ncamler — Chrysostom  (3d 
ed.  1858);  Wiggers — Augustinismus  (1821-1831)  have  been 
characteristic  of  our  century.  C.  P.  KH.\i;Tn. 

Fath'om  [fnnu  a  Teutonic  root  denoting  a  '■  seizure;" 
Gothic,  fdliitii,  to  "take"],  originally  the  length  which  a 
man  can  measure  by  extending  both  his  arms.  It  now  de- 
notes a  measure  Cfjual  to  two  yards,  or  si.x  lineal  feet,  and 
ia  chiefly  employed  in  nautical  atlairs.  It  is  the  unit  of 
measure  in  soundings,  and  is  cm]doyecl  in  the  measure- 
ment of  caliles.  etc.  The  early  colonists  of  the  present 
U.  .S.  reckoned  the  Indian  wampum-chains,  then  current 
as  money,  in  fathoms. 

Fat'imites,  a  family  of  Arabian  oaliphs  who  took 
their  name  from  the  fact  that  they  claimed  descent  from 
Fatiuia,  the  daughter  of  the  prophet  Mohammed.  They 
ruled  I'mm  IMHI  till  1171,  chiefly  at  Cairo,  and  at  the  period 
of  their  widest  sw;iy  ruled  all  North  .Africa,  with  Syria  a]]d 
Palestine.  They  professed  the  Shiito  doctrines,  while  the 
subjects  of  the  IJag<lad  (raliphs  wore  orthodox.  Alter  Iho 
death  of  the  last  Fatimile  of  this  lino  (Adhid),  the  great 
sultan  i^aladiii  assumed  authority. 

Fnt  Lute,  a  mixt\irc  of  pipe-elay  and  linseed  oil, 
mixerl  and  worked  togelhiT  like  putty.  It  will  stand  con- 
siderable heat.  It  is  used  by  ehemists  ami  pharnnn-ists  to 
cover  joints  in  apparatus,  and  especially  to  pre\'ent  the 
escape  of  corrosive  vapors. 

Fats.    (See  t^ii.s.)    In  tl omninn  sense,  fats  are  those 

unctuous  parts  of  animal  ;ind  M'gelable  Ixulies  seeretecl  in 
the  cellular  tissues,  and  separable  therefrom  by  fusion  at  a 
moderate  ti'mjicrature.  The  animal  fats  do  not  diifer  {?hem- 
ically  from  those  of  vegetable  origin.  Both  are  dellnite 
compounds  (if  certain  fatty  ai-ids,  chiefly  oleic,  stearic,  and 
palmitic  acids,  willi  a  peculiar  base  called  (tl.vct'MtiNK 
(which  see),  or  the  sw<'et  principle  <»t"  fats.  The  fals  are, 
as  a  rule,  nearly  insoluble  in  water,  but  dissolve  readily  in 
ether,  which  is  their  jtroper  solvent.  They  are  also  soluble 
in  najditha,  benzine,  and  the  oils  from  coal  :  in  oil  of  tur- 
]icntin4'  and  other  essential  oils;  bisulphide  of  eai-bim, 
(ihlorofnrm,  fusel  oil.  etc.  They  are  scarcely  at  all  stdnlde 
in  cold  ordinary  olcohol.  In  absolute  alctdud  Ihcy  dis- 
scdve  much  moi-e  readily  than  in  weaker  alcohol,  ami  espe- 
cially with  the  aid  of  heat. 

The  fats  stain  paper  pi-rmanently.  and  are  not  volatilo 
by   heat,  a  high  degree  (d'  heat  being  required  to  nmko 


I  them  boil,  Tbcy  distil  over  at  a  high  heal,  but  not  with- 
out complete,  or  nearly  complete,  decomposition,  and  the 

I  evolution  of  a  peculiar  pungent,  disagreeable  odor,  irri- 
tating the  vyv^  and  known  as  iwroleiue.  Those  fats  which 
are  fluid  at  ordinary  temper;itures  are  called  oils.  All  the 
fats  burn  with  a  bright  flame  and  with  little  smoke. 

Chemically,  the  fats  form  part  of  a  very  large  group  of 
organic  bodies  (the  fatty  group),  distinguished  as  contain- 
ing no  nitrogen  or  its  analogues,  being  hydrocarbons  with 

I  little  or  no  oxygen. 

M.  (.'hcvrcul,  in  a  series  of  sij  memoirs  concluded  in 

I   ISIti  (.Inii.  f/c  Vh.  el  Phi/s.),  first  revealed  to  us  the  true 

'  constitution  of  the  fats — that  they  are  mixtures  of  several 
fats  of  difl'erent  degrees  of  fusibilitv^c. //.  olcine,  stearinc, 
palmitine — the  hard  fats  being  chiefly  stearine  and  palnii- 
tiue,  and  the  soft  fats  oleine.  The  hard  fats  arc  beef  fat, 
mutton  fat,  hunnin  fat.  cholcsterinc,  Chinese  tallow,  cacao 
butter,  wax.  spcrnmeeti,  etc.;  the  soft  fats,  hog's  lard,  but- 
ter, etc.,  which  are  greasy  at  ordinary  temperatures  ;  while 
the  liquid  fats,  or  oils,  are  fluid  at  ordinary  temperatures. 
The  researches  of  Chevreul  showed  that  fats  were  either 
saponifiablo  or  uon-saponifiable ;  c.  r/.,  if  boiled  with  an 
alkaline  solution,  certain  fats,  so  called,  were  unaffected  (as 
spermaceti,  wax,  paraffin,  etc.),  while  others  were  broken  up 
and  soaps  formed,  the  fatty  acids  combining  with  the  alkali, 
while  the  glycerine  was  set  free;  and  that  this  change  was 
accompanied  hy  a  gain  of  weight  in  the  products  as  com- 
pared with  the  weight  of  the  factors  em]doycd  :  which  could 
ho  accounted  for  only  by  the  assumption  that  hydrogen  and 
oxygen  from  the  water  must  contribute  to  form  the  jiroduct. 
This  led  him  to  the  conclusion  that  the  saponifiablo  fats 
were  analogous  in  ciuistitutiiui  to  comjiouud  ethers — /.  c. 
the  fats  arc  compounds  of  fatty  acids  with  glycerine,  minus 
a  certain  ((uantity  of  water,  just  as  ethers  are  compounds 
of  alcohol  with  acids,  miniiH  a  certain  quantity  of  water. 
In  later  years  the  researches  of  Berthdot  have  demon- 
strated the  accuracy  of  Chcvreul's  views  by  the  synthesis 
of  fats  from  the  union  of  fatty  acids  wilh  glycerine,  and 
the  separation  of  one,  two,  and  three  molecules  of  water. 
(See  Glyceridks,  Oils,  and  Soap.) 

The  memoirs  of  Chevreul  on  the  fatty  bodies  are  among 
the  most  remarkable  examples  of  a  chemical  research  which 
has  remained  for  more  than  half  a  century  almost  without 
important  addition  or  change  from  the  labors  of  subsequent 
investigators.  B.  SiLl.iVAX. 

Fat'ty  Dcgcnera'tioii,  in  pathology,  a  condition  in 
which  the  minute  structural  elements  of  the  tissues  of  liv- 
ing organisms  are  gradually  rcjilaced  by  fat -globules.  In 
man  this  diseased  conditi<ui  has  been  observed  in  nearly 
all  the  tissues,  though  sonic  anthoiities  state  that  the 
nerves  and  the  red  corpuscles  of  blood  arc  not  liable  to  this 
change.  Fats,  though  always  of  organic  origin,  and  often 
closely  associated  with  living  tissues,  are  never,  it  is  lic- 
licvcd,  truly  organized  bodies;  and  consequently  they  are 
not  rcgardetl  as  ever  truly  vitalized,  any  more  than  arc 
the  water  and  the  lime  which  are  found  in  living  organ- 
isms. In  this  view,  fatty  <legrneration  is  a  molecular 
death,  a  necrobiosis,  of  the  tissues.  It  has  been  likened 
to  the  change  of  lirad  bodies  into  adi|ioeelc. 

In  the  great  closed  glands  of  the  fodus,  and  in  the  cor- 
pus luteum  of  the  ovary,  fatty  degeneration  is  a  iKu-nial 
process.  In  the  liver,  it  is  merely  an  excess  of  the  normal 
fatty  clement  contained  in  the  acini,  which,  however,  en- 
croaches upon  the  organized  elements  of  those  structures, 
and  becomes  a  true  fatty  degeneration.  It  also  attacks 
the  inuseles,  anil  cspecialiy  the  heart:  the  bones  (in  Bomo 
forms  of  tiiiiltiili').  the  brain  (yidbiw  softening  I,  the  cornea 
(orcii«  tr.iiUii).  and  the  kidney  in  many  cases  of  so-called 
Hright's  disease.  The  fatty  degeneration  of  the  heart  is  a 
rather  frequent  disease,  hut  very  diflicult  to  detect,  oven 
bv  the  trained  diagnostician.  When  suspected,  a  quiet 
life,  a  nourishing  but  not  too  stimuhiling  diet,  with  Iho 
ju.lieious  use  of  Ionics  and  iron,  are  lo  be  recinumendcd. 
For  the  disease  there  is  no  cure  known. 

UeVISKU  IIV  Wll.l.Allh  PAIiKK-n. 

Fatu'ity  [from  tho  Lat.  fniuiii,  •■  iusinid,  tasteless, 
foolish")  is  a  state  of  ininil  eharacierized  hy  absence  or 
great  dencienc'y  of  the  will  and  the  inielleet,  and  by  apathy 
with  regard  to  those  things  wbiib  uHually  arouse  the  feel- 
ings and  impulses.  If  congenilal.  it  constitutes  complete 
or  partial  idiocy.  When  it  is  assoeialed  with,  or  conse- 
qnent  upon,  aenic  disease,  il  has  no  signilieain'c  except  as 
a  symptom  of  that  disease;  while  if  it  bo  long  eonlinned, 
obscure  in  its  origin,  and  progressive  in  character,  it  is 
almost  certain  lo  residi  in  demenliii,  one  of  the  most  hope- 
less forms  <if  mental  disoriler. 

Faa'cPH  Tcr'nr  ( I.at.,  "jaws  of  the  hind  "].  iirojecting 
headlainis  or  promontories,  including  arms  of  the  sea,  as, 
r. ./.,  bays,  creeks,  hikes,  basins,  harbors,  rivers,  etc.,  where 
thu  tidu  ebbs  and  flows.     In  Kngland  the  general  rulu  is 


42 


FAUCETT'S— FAUQUIER. 


that  such  bodies  of  water,  as  far  as  the  point  to  wliich  the 
tlow  of  the  tide  extends,  and  unless  tliey  are  within  the 
body  of  a  county,  are  under  the  jurisilietion  of  the  courts 
of  admiralty.  In  these  exceptional  instances  the  coiumou- 
law  courts  exercise  exclusive  jurisdiction,  except  in  a  few 
classes  of  questions  to  which  admiralty  powers  have  been 
extended  by  statute,  A  stream  is  said  to  be  "  within  the 
body  of  a  county"  [iii/rfi  corpus  comitatiis)  when  a  person 
standing  on  one  shore  can  see  what  is  done  uijon  the  other. 
In  the  \J.  S.  the  admiralty  jurisdiction  is  not  confined  to 
tide  waters,  and  is  not  excluded  from  waters  "within  the 
body  of  a  county,"  but  extends  over  the  great  lakes  and 
over  all  rivers,  etc.  capable  of  navigation  for  practical 
commercial  purposes.  The  whole  subject  is  fully  de- 
veloped in  the  decisions  of  the  Supreme  Court  of  the 
U.  S.,  as  found  in  the  volumes  of  reports. 

George  Chase.     Revised  bv  T.  W.  Dwight. 

Fau'cett's,  tp.  of  Alamance  co.,  N.  C.     Pop.  1327. 

Fauche  (Hippolyte).  b.  at  Auxerre  in  1797.  inherited 
a  fortune  and  became  a  Sanscrit  scholar.  His  translations 
of  the  Udmdi/ana  (9  vols.,  1804-58)  and  the  Mnhdbhdrnta 
(7  vols.,  unfinished,  1863-67)  are  among  his  most  import- 
ant works.  He  published  an  original  tale  and  some  poems. 
D.  at  Juilly,  Seine-ct-Marne,  1800. 

Fancher  (Leon),  French  state  minister,  political  econ- 
omist, and  tinanciiil  writer,  b.  in  Limoges  Sept.  8,  180."i, 
was  in  youth  a  designer  of  embroidery-patterns,  and  then 
a  teacher:  wrote  for  the  Cuurrier  Fraur;ru'>i  and  the  Jievue 
f/f'n  Deux  Maudes.  In  184(1,  in  the  French  Chamber  of 
Deputies,  acted  with  the  Gnitrhe;  minister  of  the  interior 
from  Dgc,  1848,  to  May,  IS4'J,  and  from  Apr.  to  Oct.,  18j1  ; 
was  liberal  but  not  republican  in  politics.  Stndien  on 
England  (1845)  and  Mi»ceU'inies  of  PoUtical  Econonu/  and 
Fiii'nice  (2  vols..  1850)  were  his  productions.  D.  at  Mar- 
seilles Dec.  15,  1854,  having  always  declined  office  under 
the  emperor  Louis  Napoleon. 

Fau'cit  (Helen),  an  English  actress  of  renown,  b.  in 
1816.  made  her  debut  at  Covent  Garden.  London.  Jan.  5, 
1836,  in  the  character  of  Julia  in  the  Huuchhurk,  in  which 
she  achieved  great  success  and  at  once  took  high  rank  as 
an  actress,  becoming  a  leading  member  of  Mr.  Macready's 
companies  during  the  production  of  his  Shaksperian  re- 
vivals. She  was  the  original  representative  of  the  heroines 
in  Bulwer's  Lady  of  Lifons,  JHchelteu,  etc.,  and  in  many 
other  plays  of  different  authors  ;  married  in  1851  to  Theo- 
dore Martin,  but  has  continued,  to  apjjear  on  the  stage  at 
intervals.  (George  C.  Simmons. 

Faugeres  (Margauetta  V.)  was  b.  at  Tomhanick.  near 
Albany.  N.  Y.,  in  1771.  Her  mother,  Mrs.  Ann  E.  Bleeker, 
had  considerable  fame  as  a  poet.  In  1793  she  married  Dr. 
Peter  Faugeres  of  New  York,  whose  irregular  habits  brought 
his  wife  to  poverty.  She  afterwards  became  a  successful 
teacher,  and  was  well  known  for  her  })oems  and  prose-writ- 
ings, which  at  that  time  were  highly  prized.  Bch'sariun 
(1795),  a  tragedy,  was  her  most  ambitious  work.  D.  at 
New  York  Jan.  9,  1801. 

Faul'horn,  a  mountain  of  the  Alps,  in  the  canton  of 
Berne,  between  the  valley  of  the  Griudelwald  and  the  Lake 
of  Brienz.     It  is  8802  feet  high. 

Faulk,  county  of  S.  E.  Central  Dakota.  Area,  000 
square  mik^s.  It  is  chiefly  on  the  Couteau  de  Missouri, 
and  is  traversed  by  the  watershed  or  divide  between  the 
valleys  of  the  Dakota  and  the  Red  River  of  the  North.  It 
was  formed  after  the  census  of  1870. 

Faulk'ner,  county  of  Central  Arkansas.  Area.  810 
square  nnles.  It  is  l)0unded  W.  I)y  the  Arkansas  River 
and  the  north  fork  of  the  Cadron  Creek.  It  is  undulating, 
well  timbered,  well  watered,  and  fertile.  It  was  formed 
since  the  U.  S.  census  of  1S70.     Cap.  Conway. 

Faulkner  (Charles  J.).  American  Congressman,  b.  in 
Berkelfv  eo.,  Va..  in  1805,  received  a  collegiate  education, 
and  was  admitted  to  the  bar  in  1829.  In  1832-33  was 
elected  to  the  house  of  delegates,  in  1841  to  the  senate  of 
Virginia,  in  1848  again  to  the  house  of  delegates,  and  in 
1850  was  a  member  of  a  convention  to  revise  the  constitu- 
tion of  the  State;  representative  in  Congress  from  Vir- 
ginia 1851-1860,  when  appointed  minister  to  France  by 
President  Buchanan.  Returning  to  tbe  V.  S.  in  1861, 
was  imprisoned,  on  suspicion  of  disloyalty,  in  Fort  Warren, 
Boston  harl>or.  and  exchanged  in  December  of  that  year  for 
Hon.  Alfred  Ely.  In  1874  was  elected  to  Congress  from 
West  \'iri;inirt- 

Faulkiier'9  Island,  a  small  elevated  island  lying  off 
tbe  harbor  of  Guilford,  Conn.,  in  Long  Island  Sound.  It 
is  within  the  limits  of  New  York,  and  has  a  lighthouse 
with  a  flashing  li-ht,  and  a  fog-bell,  lat.  41°  l^*^  41"  N., 
Ion.  72°  :i8'  54"  AV. 

Fault,  in  geology,  a  vertical  displacement  of  rocks  ao- 


companying  a  line  of  fracture.  *•  The  amount  of  disloca- 
tion measured  in  a  vertical  direction  produced  by  a  fault  is 
termed  its  'throw.'  a  fault  being  said  to  be  an  *  upthrow  " 
or  a  '  downthrow,'  or  an  •  u])cast '  or  a  '  downcast,*  accord- 
ing to  the  side  from  which  we  view  it."  {Jukes.)  The 
'•dislocation"  may  have  been  caused  by  the  mass  on  one 
side  of  the  fracture  having  subsided  by  reason  of  its  weight, 
or  the  displacement  may  be  the  result  of  an  upward  thrust. 
Faults  may  be  vertical  or  inclined  at  various  angles.  In 
the  accompanying  cut  two  faults  are  represented,  the  one 


A  B 

Vertical  and  Inclined  Faults  (Jukes). 

vertical  at  A  and  the  other  inclined  at  B,  and  have  clearly 
been  the  result  of  a  subsidence  of  the  two  lateral  masses. 
Faults  may  extend  indefinitely  downward,  and  the  throw 
may  amount  to  many  thousand  feet.  Horizontally  also, 
faults  exteml  for  long  <Iistances;  one  in  Virginia,  accord- 
ing to  11.  D.  Rogers,  has  been  traced  for  upwards  of  80 
miles.  The  fissure  accompanying  a  fault  may  be  wide  and 
the  interval  filled  up  with  subsequent  deposits,  thus  in 
many  instances  giving  rise  to  mineral  veins,  or  the  faces 
of  the  fracture  may  remain  in  apposition.  In  the  latter 
case  the  sliding  of  the  one  surface  over  the  other  will  have 
smoothed  and  polished  both,  thus  causing  the  appear- 
ance known  as  "  slickensides."  Miners  in  different  dis- 
tricts use  the  terms  "slip,"  "slide."  "heave,*'  *' dyke," 
*' thing,"  "  throw,"  "trouble,"  "check."  etc.  to  express  a 
fault  :  and  one  of  the  chief  difficulties  and  causes  of  expense 
in  coal,  and  indeed  in  other  mining,  is  caused  by  the  dis- 
placements of  the  veins  or  beds  by  faults.  Geology,  by 
establishing  the  facts  which  determine  the  sequence  of 
sedimentary  strata,  has  done  much  to  simplify  the  diffi- 
culties caused  by  faults  in  coal-mines.         E.  C.  H.  Day. 

Fau'na  [from  /Vnih,  a  rural  divinity  in  the  Latin  myth- 
ology] is  a  term  given  to  the  assemblage  of  animals  in- 
habiting any  given  locality,  cither  in  the  present  or  past 
ages  of  the  globe.  In  paUv ontology,  however,  it  is  some- 
times used  with  more  latitude,  and  is  given  to  an  assem- 
blage of  animals  characteristic  of  a  given  period.  Inas- 
much as  there  are  no  very  abrupt  demarcations  for  any 
given  region,  the  idea  of  a  fnnnn  is  based,  to  a  greater  or 
less  extent,  on  the  forms  combined  in  a  central,  or,  as  it  is 
called,  metropolitan  district.  Various  combinations  of 
animals  are  more  or  less  characteristic  of  certain  countries 
or  portions  of  the  earth's  surface,  many  forms  being 
limited  by  climatal  or  physiographical  or  unknown  condi- 
tions. 

Various  names  have  been  applied  to  these  combinations, 
or  to  tlie  regions  of  which  these  combinations  are  charac- 
teristic, but  the  most  restricted  ones  are  generally  desig- 
nated reijiiniH  or  districts;  and  to  the  more  comprehensive 
into  which  they  are  combined,  among  others,  the  names 
realm,  range,  ov/oitnn  have  been  given,  the  last  having  at 
one  time  been  applied  by  Agassiz  in  this  sense.  (The  con- 
sideration of  the  faunas  of  the  respective  regions  of  the 
earth  is  the  subject  of  a  particular  branch  of  science,  Zoo- 
LOfJh'AL  Geography  ;  and  under  that  head  the  principles 
and  facts  involved  will  be  treated,  while  the  principal  fea- 
tures of  the  geographical  distribution  of  the  various  groups 
of  animals — the  sulijcct  of  Gkocraphical  Zoor.or.Y — will  bo 
presented  in  the  articles  on  such  groups.)    Theohoke  Gill. 

Fau'nus,  a  Roman  woodland  deity,  corresponding  to 
the  Grecian  Pan,  many  of  whose  attributes  were  assigned 
to  him.  He  possessed  the  power  of  prophecy,  and  his  ora- 
cles were  in  the  groves.  A  festival,  named  Faunalia,  was 
celebrated  in  his  honor  by  the  country-people.  As  a  frolic- 
some wood-deity,  represented  with  the  horns  of  a  goat  and 
the  feet  of  a  satyr,  he  became  multiplied  by  the  poets,  and 
the  Fauni  or  Fauns  corresponded  to  the  Greek  satyrs.  Po- 
etic tradition  represented  him  as  an  early  king  of  Latinm, 
son  of  Picus,  grandson  of  Saturn,  and  father  of  Latinus. 

H.  Drisler. 
Fau'qtlier,  county  of  Virginia,  in  the  N.  E.  part  of 
the  State.  Area.  G80  square  miles.  It  has  the  Rappahan- 
nock on  the  S.  W.  and  the  Blue  Ridge  on  the  N.  W.  The 
Burfaee  is  pleasantly  diversified  and  the  soil  is  j)roduotive. 
Grain,  cattle,  and  wool  are  produced,  and  flour  is  manu- 
factured. Soapstone,  magnesia,  gold,  etc.  are  found,  and 
there  are  important  mineral  springs.  It  is  traversed  by 
the  Washington  City  Virginia  Midland  and  Great  Southern 
R.  R.     Cap.  Warrenton.     Pop.  19,690. 
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Fauquier  (Francis),  Hcutenixnt-governor  of  Virginia 

17oH-Uf*,  was  a  ])opuliir  and  able  (^[overnor,  a  man  of  cul- 
ture, a  free-thinker  in  religion,  ami  a  friend  of  Jefferson, 
lie  puhlinhed  some  tiuaneiat  writings  in  Kngland,  and  d. 
Mar.  :i.  I7HS. 

Fauquier  MJiito  Sulphur  Springs,  in  Fauquier 
CO.,  Va.,  .'>Ci  miles  W.S.  W.  of  Washington  and  HI  miles 
N.  W.  of  Bcalton  Station  on  the  (treat  Southern  U.  K., 
have  strong  saline  sulphur  wafers.  The  buildiuga  were  to 
great  extent  destroyed  during  the  war.  The  situation  is 
delightful,  and  the  waters  have  a  wide  range  of  uflefuluesa 
in  chronic  diseases. 

Faure  (.Te.\n  B.vi'tiste),  a  French  baritone  singer  of 
great  rejiutatiou,  h.  at  Moulius.Jan.  15,  ls:;0.  went  upon  the 
stage  in  1S.)2,  and  became  in  1SJ7  a  professor  at  tlie  Con- 
servatoire.— Uis  wife,  CoNsTANTi:  Cakom.va  Lkikhvuk,  b. 
at  Paris  Dec.  21,  1828,  has  also  attained  distinctiou  as  an 
operatic  singer. 

Fauriel  (Clai  iif;  CnAni.Es),  French  philologist  and 
historian,  b.  at  Si.  Kiienne  Oct.  21,  1772,  was  nephew  of 
tlio  abb6  Sieves,  and  d.  in  Paris  .July  1j,  ISU.  In  1S;J0  a 
chair  (if  foreign  literature  was  founded  for  him  in  Paris. 
Among  liis  principal  works  arc  a  Ifititori/  <>/  Southern  dnnl 
uiut'T  the  linte  of  thr  Grrnmn  C'tn'/nmjni  HSJIO),  /finttfry 
of  Provent;al  Littntture  (1.S4G),  and  Pnpnhtr  S'jinjs  of  Mud- 
i:rn  Grerrt'y  with  a  French  version  {1825), 

Fau»(t  (Johann).  Dr.,  a  (Jcrmun  magician  who  flour- 
ished during  the  tirst  thirty  years  of  the  sixteenth  century, 
is  generally  suppt)sed  to  have  been  a  native  of  Knittlingen 
in  Wiirtemberg,  b.  about  1480,  d.  about  lo.'iS.  His  history 
is  obscured  by  extravagant  fiction,  and  it  is  impossible 
to  stale  with  certainty  the  jjlace  of  his  birth  or  decease. 
Kegarding  his  existence  there  is  undoubted  testimony, 
and  wo  learn  that  ho  spent  some  time  at  Witlenberg, 
at  one  time  enjoying  the  association  of  Jlelunehthou. 
(See  ScHKiitEL,  KlnnttM-y  \\.  p.  14.)  Conrad  (lesner.  and 
even  Luther  (Titrhrvden,  p.  210)  also,  make  miMition  of 
him.  Dr.  Faust  seems  to  have  been  a  learneil  man  who 
had  studied  magic  and  astndogy,  and,  travelling  about 
the  country  ]>erforming  various  feats,  came  to  be  regarded 
as  a  dealer  in  the  black  art.  and  cjiie  maintaining  an  in- 
timate relation  with  evil  spirits.  Tlie  belief  in  witelicraft 
was  universal  in  Kuropc  in  the  Middle  Ages,  and  nowhere 
did  it  ])revail  so  universally  as  in  (iennany.  A  bull  of 
Pope  Innocent  IV.  {12i:i-J4)  declares  that  it  having  come 
to  his  cars  that  in  parts  of  (ierinany  persons  forgetting  or 
denying  the  Christian  faith  have  dealings  with  tlie  devil, 
ho  cumniands  all  such  individuals  to  be  si-ized  and  jnin- 
ished  forthwith  with  loss  of  ])roi)erty  and  life;  anrl  soon 
after  appeared  a  work  on  soreery  ami  witeheraft — the  Mnf- 
louH  Mtih-jimrnm,  or  "Witch's  Hammer" — which  enjoyed 
the  approbation  of  the  theological  faculty  of  Cologne. 
"Germany  indeed  seemed  to  live  and  breathe  in  an  atmo- 
sphere of  sorcery.  The  ground  whi<'h  Fuith  had  lost  Su- 
perstition made  her  own."  Even  the  Reformers  believed  in 
witcheraft  and  in  the  bodily  presence  of  the  Spirit  of  Evil 
upon  the  earth.  Aeeording  to  tradition,  Faust  enjoyed  in 
his  youth  a  large  fortune,  gave  himself  ti>  a  life  of  extrav- 
agance and  licentiousness,  and  soon  squandered  his  vast 
possessions.  He  then  devoted  himself  to  the  study  of 
magie  at  Cracow,  determined  to  regain  his  wealth  and  en- 
joyments, and  after  a  mastery  of  the  secret  sciences  made 
a  compact  with  Satan,  aceonling  to  which  the  latter  was 
to  serve  Faust  fur  twenty  four  y»':irs.  whi-n  the  Evil  One 
should  possess  the  soul  of  Faust.  The  contract  signed  by 
Faust  with  his  «iwn  blood  contained  the  following  condi- 
tions: 'M.  Ho  shall  renounce  <«od  ami  all  celestial  hosts ; 
2,  he  sliall  be  an  enemy  of  all  mankind:  ■'!.  lie  shall  not 
obey  priests;  1.  he  shall  not  go  to  church  nor  partake  of 
the  holy  sacraments;  6.  he  shall  bate  ami  shun  wedlock." 
Mephistopheles,  a  tlevil  "who  likeil  to  live  among  men," 
was  given  Faust  as  an  attendant,  and  the  two  together 
roamed  over  the  land,  Faust  enjoying  every  form  of  xi-n- 
sual  pleasure,  and  pcrfrirming  nmgical  feats  never  before 
performed,  until  at  last  the  lime  arrived  when  the  fatal 
debt  was  due,  and  Satan  appeared  in  the  most  hideous 
form  iinagirmble  between  twelve  and  one  o'clock  at  night, 
and  linishcd  Faust's  earthly  career,  bearing  away  with  him 
the  soul  of  till-  unhappy  being.  Such  is  the  monstrously 
mythical  form  in  which  Faust's  life  appears  in  the  p«»pu- 
lar  tradition.  Its  aim  eviilenlly  i«  to  describe  that  tend- 
ency to  sacrifice  the  future,  however  precirms — nay.  salva- 
ti((n  itself — to  imm<'diate  gratification.  Embodying  all  the 
dire  superstitifuis,  the  idle  terrors,  the  tliirst  for  the  strange 
and  wondrous.  (h<'  story  of  Faust  entertained  the  popular 
mind,  while  the  cl(M-gy  availed  themflelves  of  the  umral  it 
taught  to  recall  men  from  sensuality  and  vice,  ami  from 
the  foolish  attempts  to  fathom  the  myflt^»rio8  of  the  Hupor- 
naloral. 

The  story  of  Faust  was  first  publisbodby  the  printer  Spies 


of  Frankfort-on-thc-Main  in  1587,  under  the  title  flfatoria 
vou  D.  Johann  Fiiitttcn,  d^n  irt:ithrttchrei/ttii  Zauhircr  und 
Schicnrzkiinvficr,  and  already  in  1JS8  another  cdiliun  was 
called  for;  in  this  year  apiicarcd  also  a  rhymed  edition 
and  a  version  in  Low  German  and  Danish.  In  lailO  two 
English  translations  came  out — one  entitled  A  Ballad  of 
th>:  Life  and  JJrath  of  Doctor  FaH»tnn,  the  yrcat  Conjurer, 
and  tho  other,  7'he  f/istori/  of  the  Ihtmnallv  Life  and  De- 
served Driith  of  Dr.  John  FuuMtut  (which  was  ])robabIy 
used  by  Maiilowk  (which  see)  in  lo'Jl  in  the  preparation 
of  his  lirama).  In  lj02  appeared  a  Dutch,  and  in  lo'.fS  a 
French  version.  In  loDit,  G.  K.  Widmann  published  an 
"improved"  edition,  entitled  Wohrhnftitf  l!ifit»rtrn  rou 
den  yrew/ichen  nnd  aiseheicliehen  Sunden  und  Lastern, 
anch  von  vielcn  wnnderhar lichen  und  neltznmem  abrnthenrrn 
8o  D.  JuhnnneH  Fauftun  hat  ffetriebrn  (Hamburg,  '^  vols.); 
still  further  imjiroved  by  Plitzer  in  1074  (Nuremberg). 
Widmann's  edition,  but  without  his  or  Pfitzer's  notes,  wjis 
published  at  Keutlingen  in  is;;4.  A  large  number  of  books 
on  necromancy  have  inserted  Faust's  cabalistic  formulas, 
charms,  talismans,  etc.  .MI  of  these  i>ubtications.  and  also 
all  important  nmnograplis  bearing  upon  this  subject,  are 
found  in  SriiEMiKi,.  DoH  Kh'xt'-r,  in/tlirh  M.  ff^inilich  (Stutt- 
gart. 1S47).  German  literature  abr)unds  in  elegies,  pan- 
tomimes, tragedies,  and  comedies  on  Faust.  As  far  back 
as  1594  appeared  a  work  by  Tholetli  Sehotus.  purporting 
to  be  from  the  Spanish  ancl  treating  of  Faust  and  his  disci- 
I)le  AVaguer.  Its  form  intended  it  for  the  marionettes,  and 
it  was  prinuptly  taken  up.  (See  Puppeitupiel,  edited  bv 
Charles  Simrock  (Leipsic,  1850);  Maunin,  Hintoire  des 
3/«n"omie(?c«  (Paris,  1854,  Svo) ;  Hagkn,  Urhrr  die  iiUotten 
Daratellunfjcn  der  /'rti(*/«n^e  { 1844) ;  and  SriiKiREi.'s  wiirk.) 
In  a  dramatic  form,  Faust  was  lirst  treateil  in  the  German 
by  Lessiug  in  his  masterly  fragment  entitled  Fannt  und  die 
Sieben  Geinter,  but  the  grandest  of  all  on  this  subject  is 
Goethe's  Faust,  of  which  Bayard  Taylor  has  recently  fur- 
nished a  masterly  English  version  (lioston,  1S70,  2  vols., 
4to).  (jJoethe,  however,  introduced  an  element  foreign  to 
his  model — that  of  the  ardent,  inextinguishable  thirst  for 
knowledge  for  its  own  sake  alone.  (Compare  Kkkvssic.  Vitr- 
IrHuufpn  iiher  Gorthr's  Finikt.  Berlin,  186r>,  12mo,  ]>.  'A-'-iG.) 
(iocthe's  FauMt  has  furnished  Gounod  with  the  subject  of 
his  opera.  (Sec  Di'NT/KU,  Die  Sarje  von  D.  Jidi.  Fauttt 
(Stuttgart,  1840);  Prteh,  Literatitr  der  FanntKafje  (2i\  cd., 
Leipsic,   1851):  and  especially  KUu.vi:,  Dax  lUtrxtt    Famt- 

biieh  (Leipsic,  ISOS).)  JaS.  H.  WoitMAN. 

Faust,  or  Fust  (Johann),  a  rich  gcddsmith,  a  native  of 
Mentz,  (Jermany,  who  shares  with  Gutenberg  and  Sclion*er 
the  honor  of  establishing  the  art  of  printing.  He  w&s 
( 1450-55)  Gutenberg's  partner  in  the  new  business  of 
printing  books,  but  Faust  probably  did  notliing  but  fur- 
nish capital.  In  1455,  Faust  prosecuted  (iutenbcrg  for 
money  advanced,  took  the  business  into  his  own  hands, 
and  associated  with  himself  his  son-in-liiw.  Peter  Schof- 
fi-r,  wlio  originally  was  a  calligrapher  of  great  repute. 
They  carried  on  tho  business  successfully  until  1402,  when. 
at  the  sack  of  Mentz,  the  workmen  were  scattered  and  the 
art  of  jirinting  was  no  longer  a  secret.  Faust  still  went 
on  with  his  business,  and  is  thought  to  have  died  of  the 
jdague  at  Paris  in  1400.  There  are  in  existence  copies 
of  ijuite  a  number  of  books  printed  by  Faust  and  his  part- 
ners, some  of  tbi-ni  beautifully  executed. 

Fausti'ua  (Trii:  Ei.i)i:it)  Aunia  <waloria»  wife  of 
the  emperor  Antoninus  Pius.  Her  <diaracter  was  in  marked 
contrast  to  that  of  her  husban<l.  who  nevertheless  retained 
his  regard  for  her.  and  at  her  death  causeil  a  temple  to  bo 
erected  to  her  honor,  remains  of  which  are  still  standing. 

Faustina   (Tin:  Yoi  N'(iKu)   Aunia,  daughter  of  tho 

fireceding,  was  nuirried  by  her  father  to  .Martuis  Aurelius, 
lor  cousin,  who  had  been  adopted  by  Anloniinis  at  tho 
suggestion  of  Hadrian.  She  d.  a.  n.  175,  near  Mt.  Taurus 
in  Asia  Minor,  and  though,  like  her  mother,  she  lia<l  proved 
unwnrtliy  of  tlie  allection  of  her  virtuous  husband,  yet  at 
the  request  of  Aurelius  iliviue  h<»iM»rs  were  deore<'<I  |o  her 
by  tho  senate.  An  a  lurther  testimonial  of  hie  ngiinl  for 
her  memory,  Aurelius  establi.Hhed,  as  Antoninus  had  duno 
in  the  ease  of  the  elder  Faustina,  an  asylum  for  female  or- 
phans, to  which  tho  name  "  Faustiniiiu"  {Fantitinian/r)  was 
^'ivrn.  IL  Duisi.rn. 

FaUH'tulUH,  in  the  early  legends  of  Ronus  Iho  herds- 
man id'  Aniulius.  who  founri  the  txvin-brtWhers  Uonnitus 
ancl  Uemus,  when  they  harl  been  exposed  by  the  order  td' 
Amulius.  and  took  them  to  his  home  anil  renrci)  them  as 
his  own  children.     (See  lloMi'i.rs. »  H.  Dnrsi,i:n. 

Fanvrau,  de  (\'(:t.uty).  b.  in  iso.t  nt  Floit-nee  4.f  a 
familv  of  Itrctou  tcgitiinist  exiles,  nttuinf^d  distinolinn  ns  a 
sculptor  under  the  patri>niigt>  of  the  restored  Bourbons; 
took  part  in  tlw  b'gitlmist  movements  of  \S'A'2;  was  oon- 
domnerl  tti  deporlailoii.  but  em'api-d.  nnd  has  sinoe  nhieOy 
lived  at  Fturonuo,  nnd  praolisod  her  art  with  suooesfl. —  Her 
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brother,  Hippolyte  de  Fauveac,  has  considerable  fame  as 
a  sculptor. 

F^aiivelet  (Jeav  Baptiste),  a  French  genre  and  flower 
painter,  h,  in  Bordeaux  in  1822,  first  began  to  exhibit  in 
184o  ;  attained  reputation  for  the  gracefulness  and  fidelity 
of  his  paintings,  which  are  numerous,  and  in  style  some- 
what reseml)le  the  works  of  Meissouier. 

Fanvette  [Fr.],  a  name  applied  to  several  song-birds 
in  France,  and  used  to  some  extent  in  England.  The  term 
is  nearly  (ijuivalent  to  warbler. 

Fava'ra,  town  of  Sicilv,  celebrated  for  its  rich  mines 
of  suljihur.     Pop.  12,829. 

Favart  (Charles  Simon),  b.  at  Paris  Nov.  13,  1710, 
published  many  plays,  and  was  the  inventor  of  the  modern 
vaiiaevillc.  D.May  12,  1792.— His  wife,  Marib  Justine 
Uknoite.  u^e  DV  Ron'ceray  (1727-72).  was  a  famous 
singer,  comic  actress,  and  dancer,  and  wrote  some  plays. — ■ 
His  sun,  Charles  Nicholas  Joseph  Jtstin  (  174*J-1"80(3). 
and  gr:uulson,  Antoine  Pierre  Charles  (b.  in  17S1-).  had 
threat  repute — the  first  as  a  comedian,  the  second  as  a  jjoli- 
(ic'ian,  liitrraieur,  and  painter. — Marie  Favart,  the  adopt- 
ed daughter  of  the  last-named,  nee  Pierrette  Ic.sace  Pin- 
cAi'D,  b.  Feb.  16,  1S3:J,  went  upon  the  stage  in  1S4S,  and 
attained  a  most  brilliant  fame  as  an  actress  in  comedy, 

Fa'ver's,  tp.  of  Tuscaloosa  co.,  Ala.     Pop.  4G7. 

Fa'versham,  municipal  borough  and  seaport  of  Eng- 
land, in  the  N.  of  Kent.  It  has  valuable  oyster-fisheries. 
Pop.  71S'J. 

Favigna'na,  the  chief  of  the  ^gadcs,  a  group  of  isl- 
ands in  the  Mediterranean,  G  miles  off  the  W.  coast  of 
Sicily.  It  is  fruitful,  has  good  pasturage,  excellent  wine, 
and  a  town  of  the  same  name  with  a  population  of  3245. 
Lat.  37°  57'  N.,  Ion.  12^^  18'  W. 

Fa'villc  (Oran),  b.  at  Manheim,  Herkimer  co.,  N.  Y., 

Oct,  13,  IS17,  graduated  at  the  Wesleyan  University  in 
\^\\,  became  in  1852  professor  of  ancient  languages  at 
McKendree  College,  111.,  in  1853  president  of  Ohio  Wes- 
leyan Female  College,  removed  in  1855  to  Mitchell  co.,  la., 
where  he  was  a  county  judge,  lieutenant-governor,  and 
president  and  afterwards  secretary  of  the  State  board  of 
education.  In  1SG3  he  was  one  of  the  visitors  to  the  U.S. 
Military  Academy:  was  (18()3-67)  editor  of  the /oirrc  School 
Journal;  State  superintendent  of  publio  instruction  1SG4— 
GG.  and  president  of  tlic  Iowa  Teachers'  Association.  I),  at 
Waverley,  la..  Oct.  3,  1872. 

Favistel'la,  a  genus  of  fossil  corals  found  in  the  Silu- 
rian rocks,  having  the  general  structure  of  Farogites,  but 
the  columns  are  furnished  with  numerous  vertical  radiating 
6e])tn. 

Favo'nia,agenusof  acalephs  f  jelly-fishes)  of  tlie  order 


Favonia  Octonema. 
Discophora,  including  some  of  the  most  characteristic  or- 
ganisms of  that  order.     The  Faroiiia  octoncmn  of  the  South 
Seas  has  a  somewhat  hemispherical  body,  with  a  long  pro- 
boscis and  eight  branchiferous  appendages. 

Favo'uius  (Marcus),  a  Roman  politician,  whose  ca- 
r-'cr  was  marked  by  strong  personal  opposition  to  Pompey 
and  atlmiration  for  Cato.  In  55  b.  c.  he  was  a^dile.  and 
probably  was  pr;t?tor  in  49  ;  went  over  to  PomjK-v's  party 
in  48,  aud  after  the  battle  of  Pharsalia  was  reconciled  to 
Caesar,  but  after  Ctesar's  murder  was  a  partisan  of  Brutus, 
aud  was  outlawed  and  put  to  death  42  B.  c. 

Favori'nus,  a  philosopher  and  rhetorician  in  Rome 
un<Icr  Trajan  ami  Iladrian,  b.  at  Arelate  (now  Aries)  in 
the  south  of  Gaul,  lie  received  his  education  in  Rome, 
and  became  distinguished  fttr  his  knowledge  of  Greek,  in 
which  language  he  had  Dion    Chrysostom   as   instructor. 


He  stood  high  in  the  favor  of  Hadrian,  and  numbered 
among  his  friends  Demetrius  of  Alexandria,  Fronto,  Plu- 
tarch ( who  dedicated  to  him  his  treatise  nep't  roy  wpwrov  "irvx- 
poii).  and  Herodcs  Attieus,  to  whom  he  bequeathed  his 
library  and  his  house  in  Rome.  Wrote  numerous  works  on 
a  great  variety  of  subjects,  all  in  iJreek.  and  was  famed 
also  as  an  orator,  on  which  account  the  Athenians  raised  a 
brazen  statue  to  his  honor,  but  when  he  lost  the  favor  of 
Hadrian  they  tore  it  down.  Among  his  numerous  writings 
two  are  of  au  historical  character,  his  nai'ToSan-ij  'laropia  and 
his  'ATTofxi'rjiJ.oi'tvtJ.aTa,  from  both  of  which  a  few  fragments 
are  preserved.  His  orations  have  all  perished.  (See  J.  L. 
Marrks,  Diasertado  de  Furoriiii  Arc/ufciiHiH  vita,  stinh'h, 
scriptis,acccdtttit  Frarfincnta.  Utrecht.  1S53.  The  fragments 
are  collected  also  in  Muller*s  Hist.  Gmc.  Fnvjm.,  vol.  iii. 
pp.  577-585.)  H.'Drisler. 

Favosi'tes,  an  extinct  genus  of  corals  exceedingly- 
common  in  the  Devonian  and  carboniferous  rocks,  of  which 
a  large  number  of  species  arc  described.  The  corallum  of 
Favosites  is  compound,  aud  usually  forms  hemispherical  or 
conical  masses,  composed  of  a  large  number  of  prismatic 
columns  divided  horizontally  by  transverse  septa  or  **  fnhit- 
lip,"  and  usually  having  the  vertical  walls  pierced  by  one 
or  several  rows  of  pores.  The  name  is  derived  from  /nrn», 
a  "honeycomb,"  which  some  of  the  species  very  much  re- 
semble. J.  S.  Newberrv. 

Favre  (Jules  Claude  (tabriel),  b.  in  Lyons,  France, 
Mar.  21,  1S09,  became  a  prominent  lawyer  and  liberalist 
of  Paris,  and  in  1S43  held  positions  in  the  revolutionary 
ministry,  opposed  Louis  Napoleon  during  the  presidency 
of  the  latter,  and  more  especially  after  the  roup  d'etat  of 
1S51.  In  1858  he  ably  defended  Orsini,  the  would-be 
assassin,  and  in  the  Corps  Legislatif  eloquently  and  irre- 
concilably opposed  the  policy  of  the  emperor  on  all  leading 
juiblic  questions;  opposed  the  measures  which  ended  in 
the  Franco-German  war.  and  after  the  fall  of  Sedan  advo- 
cated the  deposition  of  the  imperial  dynasty,  and  became 
minister  of  foreign  affairs  aud  vice-president  in  the  pro- 
visional government.  As  minister  of  foreign  affairs  he  took 
an  important  part  in  the  negotiations  for  peace  with  Bis- 
marck. He  was  for  a  time,  during  the  siege  of  Paris,  act- 
ing minister  of  the  interior:  but  withdrew  in  1871  from  the 
government  during  the  presidency  of  Thiers,  and  devoted 
himself  to  law  and  literature.  He  was  author  of  Rome  et  la 
Jiepnbliqi(e  Fra}i<;aise  { 1871 )  and  Le  (jouveruemtnit  dti  ^  Scp- 
temhve  (1871-72).     D.  at  Versailles,  France,  Jan.  20,  1880. 

Favula'ria,  a  sub-genus  of  Siffillan'a,  which  includes 
some  of  the  most  remarkable  trees  of  the  coal-flora.  The 
name  was  given  by  Sternberg  to  those  species  in  which  the 
trunks  are  fluted  and  the  leaf-scars  are  closely  approxi- 
mated.    (See  Sigillaria.)  J.  S.  Newberry. 

Fa'vus  [Lat.. ''honeycomb"],  or  ScaUl  Head  (i.e. 
'*  scabl)y  head."  from  ecatf,  a  "scab''),  a  disi'ase  formerly 
known  as  tii)ta  and  porru/o,  generally  seated  on  the  hairy 
jiart  of  the  scalj>.  but  sometimes  attacking  the  roots  ol  the 
nails  and  other  parts.  This  disease  is  now  known  to  be 
caused  by  a  parasitic  vegetation  of  low  forms  of  fungus. 
These  fungi  arc  known  as  Achoiton  iSchmdchiii,  and  J*iic- 
ciuifi  faii,  but  are  now  believed  to  be  aberrant  forms  of  the 
species  known  as  the  yeast-plant.  Cri/ptoioccns  cerevisa: 
Favus  is  a  contagious  disease,  best  prevented  by  cleanli- 
ness, and  best  cured  by  carefully  removing  the  hair  and 
applying  parasiticide  medicines,  such  as  have  the  power 
of  destroying  low  organisms.  Sulphurous  and  carbolic 
acids  and  weak  solutions  of  corrosive  sublimate  are  the 
best  applications.  It  is  called /nrus  because  the  diseased 
surface  often  assumes  a  honeycombed  appearance.  It  leads 
to  permanent  baldness. 

Faw'cett  (Henry),  M.  A.,  b.  at  Salisbury,  England,  in 
1S33;  graduated  with  honors  at  Trinity  Hall,  Cambridge, 
1856;  lost  his  sight  by  an  accident  in  1858;  attained  a 
fellowship  at  Cambridge,  and  in  1863  became  professor  of 
political  economy  there.  Has  several  times  sat  in  Parlia- 
ment, where  he  advocated  republican  principles.  Author 
of  Mitiiual  of  Political  Ecnnomtf  (1S63, 1869),  The  Economic 
Position  of  the  Jin'titfh  Laborer  (1868),  Pauperism  (1871), 
etc. — His  wife,  Milliuent  Garrett,  is  also  a  writer  on 
topics  kindred  to  those  treated  of  by  her  husband,  and  is 
the  author  of  some  books. 

Fawkes  (Guy  or  Guino),  English  conspirator  in  the 
reign  of  James  I.,  was  a  Roman  Catholic,  born  in  York- 
shire, lu  1005,  with  Robert  Catesby.  Thomas  Percy,  and 
others,  he  endeavored  to  blow  up  the  English  House  of 
Parliament,  with  king.  Lords  and  Commons,  having  hired 
a  vault  under  the  House  of  Lords  and  lodged  in  it  thirty- 
six  barrels  of  gunpowder,  but  was  arrested  on  the  night  of 
Nov.  5th  in  the  vault,  aud  executed  at  Westminster  Jan. 
31,  1606. 

Fawn,  tp.  of  Allegheny  co..  Pa.     Pop.  681. 
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Fawn,  tp.  of  York  co.,  Pa.     Pop.  145". 

Fawn  rreck,post-tp.of  Moiit«;oincry  CO.,  Kan.  P,  505. 

Fuwii  River,  pust-tp.  of  St.  Joscpli  co.,  Mich.    P.  CSU. 

Fax'on,  p(».st-tp.  of  Siblc^'  co.,  Miun.     Pop.  JS7. 

Fay  (  ni:MA.v  A.).  '>-iit  benuiogton,  Vt.,  177S.  graduated 
at  Wt!^l  I'oint  Military  Academy  in  IHO^S,  and  d.  at  Ben- 
niDgron  Aug.  20,  1865.  He  wrote  0£icial  Account  of  the 
JiatfUs  </  lSU-15. 

Fay  (Jonas),  M.  D.,  h.  at  llardwick,  Mass.,  Jan.  17, 
17;'»7.  was  surgeon  under  Col.  Edian  .'\Ilcn  at  the  surrender 
of  Tieonderogu,  a  lueinlier  of  the  eonvention  of  I  777  whieh 
declared  Vernmnt  an  independent  State,  and  author  of  the 
declaration  of  the  fact  and  their  reasuns  for  it  to  Congress; 
secretary  of  the  convention  to  form  the  State  constitution 
in  July,  1777.  and  one  of  the  council  of  safety  to  adminis- 
ter the  government:  nieniher  of  the  iState  conncil  (1778- 
85) ;  judge  of  the  supreme  court  (1782) ;  of  ])robate  (17S2- 
87);  agent  of  the  Stale  in  Congress  Jan.,  1777,  Oct..  177'.), 
June,  I7S1,  and  Feb.,  17S2.  He  published  a  pamphlet,  with 
Ktban  Allen,  in  1780,  on  the  New  Hampshire  and  Xcw  York 
controversy.     D.  at  Bennington,  Vt.,  Niar.  fJ,  1S18. 

Fay  (TilKOiwnK  Skdgwick),  American  author  and  dip- 
lomatist, was  b.  iu  New  York  City  l''eb.  Ill,  1S07.  and  ad- 
mitted to  the  bar  in  IS2S,  but  not  practising,  soon  began 
contributing  to  the  AVir  y»rk  Mirn>r,  which  he  finally  ed- 
ited. Drfitmn  and  Uevrricn  of  «  Quirt  Man  was  published 
in  18112.  This  was  succeeded  by  Mitmtc  Hook,  a  journal  of 
travel  in  Europe.  Xurtium  Lcn/ic,  his  first  novel,  published 
in  IS35,  went  to  a  second  edition  in  the  same  year.  Other 
works  are  Sydunf  Cli/tun  (1839),  Tht:  Cmuiti-HH  Idn  (ISJO), 
Hnhoken  {\iiV.\)y  R'dM-rt  Hurfid  08-11),  Ulriv,  or  The  VoictH, 
poems  (1851).  His  best  known  fugitive  contributions  are 
nis  papers  on  Shakspeare.  Ho  has  also  published  a  I/i»- 
tnrif  of  Switzrrltind,  in  which  country  lie  was  U.  S.  minister- 
resident  from  1853  to  I8(il,  Prior  to  this  appointment  he 
was  U.  S.  secretary  of  legation  at  Berlin  from  18."!7  to  1853. 

Fayal'  [from  the  Port. y>(y«,  a  •' beeeh  tree,"  but  its  so- 
called  beech  trees  are  myrtles  of  the  species  called  Mi/n'ra 
Ffi}ffi],  one  of  the  most  im]>nrtant  of  the  Azores,  a  group 
of  ishinds  in  the  Northern  Atlantic  belonging  to  the  Porta- 
guese.  It  contains  37  square  miles,  with  25,000  inhal»it- 
antfl.  It  is  very  fertile,  and  besides  its  considerable  transit- 
trade  with  America  it  exports  a  great  quantity  of  oranges 
and  wine.  Its  principal  town,  ilorta,  lies  in  lat.  SS*'  30' 
N.  and  Ion.  28° -11'  W. 

F**aye  (Hkhve  ArcrsTE  Etienne  Aldans),  French 
astronomer,  b.  in  the  department  of  Indre  Oct.  5,  isll, 
was  a  member  of  the  Krench  Institute,  and  cliseovored  the 
comet  bearing  his  name  N<iv.  22,  1813.  He  was  elected  a 
member  of  the  section  (►f  astronomy  ,Ian.  IK,  ISII,  and  of 
the  bureiiu  of  longitudes  Mar.  2(i,"l8rt2.  In  1801  ho  was 
appointed  a  member  of  the  imperial  council  of  ])ublie  in- 
struction, with  the  rank  of  ofticerjif  the  Legion  of  Honoi-; 
was  professor  of  geodesy  at  the  Keole  Polyterhniipie  from 
18 IH  to  1851 ;  beeamo  rector  of  the  Aeadcmio  Universitairo 
at  Nancy  in  1S51;  and  is  the  author  of  some  valuable  pa- 
pers and  several  text-books  of  astronomical  science. 

I'-ayc's  Comet  was  discovered  by  M.  Fayo  Nov.  22, 
18i;i.  It  has  been  shown  by  Levcrrier  that  it  came  into 
the  solar  system  in  1717,  anri  that  the  attraiition  of  Jupiter 
then  gave  it  its  present  orbit.  Its  meun  rlistanco  is  3. Si  IS 
times  that  of  the  earth  ;  its  eccentricity  is  .5570  ;  its  inclina- 
tion, 11°  22'  7",  its  period,  7.111  years,  and  its  motion  is 
direct. 

Fayette,  county  in  the  W.  N.  W.  of  Alabama.  Area, 
671*  square  miles.  The  siirface  is  well  watere<l,  uneven,  and 
fertile.  Cotton  and  corn  are  the  chief  products.  Cap. 
Fayette  Court-house.     Pop.  7I3t). 

Fayette,  county  of  (Georgia,  in  the  N.  \V.  central  ]mrt 
of  the  State.  Area,  abctut  215  square  miles,  fts  surfac;e 
is  generally  level.  Iron  and  granite  are  founcl.  Hiiiry 
jiroducts  ami  grain  are  the  agrieulturnl  stiiplei^.  It  is 
tnivcrscd  by  the  Savannah  (Jrittin  and  North  Alabama 
1!.  It.     Cap.  Fayettoville.     Pop.  K22I. 

I''ayctte,  county  of  Illinois,  in  the  S.  W.  central  part. 
Areji,  720  square  miles.  Its  siirfiicc  is  level  (iriiiric  and 
timber-land,  and  is  very  fertile,  drain,  cattle,  wool,  buy, 
tobacco,  and  diiiry  products  are  the  staples.  Lumiier, 
carriiiges,  and  (lour  are  extensively  nmnufnetured.  The 
Knskaskia  Itiver  and  tlie  Illinois  <*entral  an*!  (he  St.  Louis 
Vamlalia  and  Terre  Haute  K.  Kg.  traverse  (lie  county. 
Cup.  Vandalia.     Pop.  ll».Ci3S. 

Fayette,  cr)unty  in  the  E.  S.  E.  of  Indianit.  Areii, 
100  square  miles.  It  is  a  highly  cultivated  urid  dens4'lv 
]K'opled  county.  The  surfa-e  is  level  and  bused  on  lime- 
stone, (irain,  cattle,  ami  wool  are  produced.  anrI  carriages  I 
and  wagons  extensively  manufactured.  This  eoiinlv  is 
tr:i\ersed   by   the  w.-^t  York   of  Ihe  Wliifewiilrr   Uiver*   by   i 


the  Whitewater  Canal,  and  the  Fort  Wayne  Muncie  and 
Cincinnati  and  the  Cincinnati  and  IndiauapoliB  Junction 
U.  Us.     Cap.  Connersville.     Pop.  10,170. 

Fayette,  county  in  the  N.  E.  of  Iowa.  Area.  720 
square  miles.  Its  surface  is  undulating,  fertile,  well  tim- 
bered, and  well  watered,  and  the  water-power  is  (piite  ex- 
tensive, (irain.  cattle,  wool,  tbuir,  and  lumber  arc  the 
chief  products.  It  is  traversed  by  the  Milwaukee  division 
of  the  Burlington  Cedar  Uapids  and  Minnesota  U.  K. 
Cap.  West  Union,     Pop.  10,1)73. 

Fayette,  county  of  E.  Central  Kentucky,  in  the  •'  Blue- 
grass  region."  Area,  about  30U  square  miles.  It  is  a 
beautiful  and  highly  fertile  limestone  county.  Grain, 
live-stock,  and  wool  are  stuple  products.  There  arc  man- 
ufaeturea  of  clothing,  carriages,  flour,  woollen  and  cotton 
goods,  bagging,  and  other  commodities.  It  is  traversed 
by  the  Kentucky  Central  and  other  railroads.  Cap.  Lex- 
ington.    Pop.  26,G50. 

Fayette,  county  of  S.  W.  Central  Ohio.  Area,  414 
square  miles.  Its  soil  is  generally  quite  level  and  very 
fertile.  Cattle,  grain,  and  wool  are  (iroduced.  Bricks  are 
quite  extensively  manufiietured.  It  is  intersected  by  sev- 
eral creeks  anrl  by  the  Cincinnati  and  Muskingum  Valley 
U.  H.     Cap.  Washington  Court-house.     Pop.  17,170. 

Fayette,  county  of  Pennsylvania,  bordering  on  West 
Va.  Area.  800  s^quare  miles.  It  is  bounded  on  ihe  W.  by 
the  Monongabela.  is  intersected  by  the  Yowghiogiicny  and 
its  branches,  nnd  by  the  Natiorn^l  Koud  and  the  Pittsburg 
Baltimore  and  Wiishington  U.  K.  The  soil  is  very  fertile. 
Grain,  cattle,  wool,  and  hoy  are  produced.  Bituminous 
coal  is  very  extensively  mined  aiul  iron  ore  abounds. 
Metallic  wares,  cooperage,  leather,  carringes,  flour,  cloth- 
ing, lumber,  and  saildlery  arc  among  the  articles  manu- 
factured.    Cap.  Uniontown.     Pop.  13,281, 

Fayette,  county  in  the  S.  W.  of  Tennessee.  Area, 
500  square  miles.  Its  soil  is  very  productive.  Cattle, 
com.  and  cotton  are  staple  products.  It  is  traversed  by 
the  Memphis  and  Limisvillc  and  the  Memphis  and  Charles- 
ton II.  Ks.     Cap.  Somerviile.      Pop.  20,115. 

Fayette,  county  of  S.  E.  Central  Texas,  intersected  by 
the  navigable  Colorado  llivcr.  Area,  1025  S(|uare  miles. 
The  soil  is  fertile  ])rairie,  timber,  and  bottom  lands.  Live- 
stock, corn,  wool,  cotton,  and  lumber  are  the  chief  prod- 
ucts. Grazing  is  excellent.  The  climate  is  generally 
healthful.     Cap.  Lagrange.      Pop.  HJ.S03. 

Fayette,  county  of  West  Virginia,  in  the  S.  central 
part.  Area,  770  scjuarc  miles.  The  surface  is  mountain- 
ous and  heavily  timbered.  The  soil  is  very  fertile.  To- 
bacco, timber,  wool,  and  fruit  are  staple  products.  Coal 
and  iron  ore  abound.  The  New  River  and  its  tributaries 
furnish  extensiv4-  water-power.  It  is  traversed  by  the 
Chesapeake  and  Ohio  li.  K.     Cap.  Fayettoville.     Pop.  00.17. 

Fayette,  tp.  t.^  Calhoun  co.,  Ark.     Pop.  220. 

Fayette,  tp.  of  Livingston  co.,  III.     Pop.  257. 

Fayette,  tp.  of  Vigo  co.,  Ind.     Pop.  1912. 

Fayette,  tp.  of  Decatur  co.,  la.     Pop.  318. 

Fayette,  ])ost-v.  of  Fayette  co.,  la.,  8  miles  S.  of  West 
Union,  the  countv-soat,  and  on  the  Davenport  and  St. 
Paul  It.  H. 

Fayette,  tp.  of  Linn  co.,  la.     Pop.  911. 

Fayette,  post-v.  and  tp.  of  Kennebec  co..  Mo.,  IS 
miles  N.  W.  id"  .\ugusta,  has  manutactures  of  edgo-toolfl 
and  ciirriages.      Poji.  900. 

Fayette,  tp.  of  Hillsdale  co.,  Mioh.     Pop.  2172. 

Fayette,  post-v.,  capital  of  Jefferson  eo.,  Miss.,  23 
miles  E.  N.  E.  of  Natchez.  It  has  a  weekly  newspaper. 
Pop.  120. 

Fayette,  poat-v..  capital  of  Howard  co..  Mo.,  12  miles 
from  the  Missouri  Uiver,  on  the  Missouri  Kansas  and 
Texas  U.  K.  It  has  2  weekly  newspapers.  1  college.  1  fe- 
nmie  scMuinary,  1  colored  school,  i;  ehurches  (2  of  whieh 
are  eoloreil),  and  i)nc  hotel.  The  I-,  ami  Mi».  K.  U.K., 
now  being  gnnled,  will  pass  through  Fayette.  I'op.  815. 
C.  J.  Wai.ok.n, 
En.  ANn  Piini'.  **  llowAun  Co.  AitvKHTisiMi." 

Fayette,  post-in.  of  Seneca  eo.,  N.  V..  extends  from 
Cayuga  to  Seneca  Lake.  It  in  a  fertile  tract.  Lime  is 
manufiietured  and  building-stone  is  oxlonsivoly  quarried. 
P(.]..  33fU. 

Fayette,  tp.  of  Lawrence  eo..  O.     Pop.  2082. 

Fayt'tte,  tp.  of  Juniata  co.,  Pa.     Pop.  2051. 

Fayette,  tp.  and  post-v.  of  La  Fayotto  co.,  Wis.,  on  the 
Western  I'nion  U.K.      Pop.  1193. 

Fayette  Tity,  poot-b.  of  Fayotto  co.,  Pa.,  on  the  Mo- 
nongabela River.     Pop.  88U. 

Fayedeville   (V.  O.  name,   Fayrttf   CornT-nnrscb 
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post-v.,  capital  of  Fa.yctto  co.,  Ala.,  on  tho  survey  at  the 
crossing  of  tlio  Columbus  Fayette  and  Decatur  ami  Aber- 
deen and  Elyton  R.  Rs.     It  has  1  newspaper,  an  academy, 

2  churches,  2  hotels,  1  tanuery,  several  shops,  the  usual 
number  of  stores,  etc.     Pop.  about  640. 

Ed.  of  "Watchman." 

Fayetteville,  tp.  of  Talladega  co..  Ala.     Pop.  1337. 

Fayetteville,  post-v.,  capital  of  Washington  co.,  Ark., 
in  the  Oi-.uk  Mountains,  0(1  miles  from  the  Atlantic  and 
Pacific  R.  R.  in  Missouri,  aud  55  miles  from  the  Arkansas 
River.  It  has  1  bank,  2  newspapers,  flour-mill,  sash  and 
blind  factory,  1  hotels,  t  churches,  a  uumbcf  of  jirivate 
schools,  free  schools  for  both  colors,  the  usual  number  of 
shops,  stores,  etc.  Tho  Arkansas  Industrial  University  is 
situated  here.  Pop.  955.     Samuel  Baud,  Prop.  "  Jsews." 

Fayetteville,  post-v.,  county-seat  of  Fayette  co.,  Ga., 
25  miles  .S.  of  .\tlanta. 

Fayetteville,  a  v.  of  Ilazle  Hill  tp.,  Johnson  co.,  Mo. 
Pop.  l.!i). 

Fayetteville,  post-v.  of  Onondaga  co.,  N.  T.,  about  8 
miles  E.  of  .Syracuse.  The  manufacture  of  hydraulic  ce- 
ment, quick-lime,  and  land-plaster  is  extensively  carried 
on  here.  There  are  5  churches,  1  excellent  union  school,  a 
public  library,  2  banks,  several  Large  flouring-mills,  manu- 
factories of  pearl  barley,  2  paper-mills,  a  machine-shop, 
15  stores,  3  hotels,  and  1  weekly  newspaper.  Pop.  14112. 
F.  A.  Daulisg.  Eu.  "TnE  Weekly  Recorded." 

Fayetteville,  post-v.,  capital  of  Cumberland  CO.,  N.  C, 
on  Cape  Fear  River  and  the  Western  R.  R.  of  North  Caro- 
lina, CO  miles  from  Raleigh  and  90  from  Wilmington.  It 
has  8  churches,  3  banks,  about  125  stores  and  business- 
places  (including  5  jobbing-houses),  a  building  and  loan 
association,  3  Are  companies.  3  uniformed  and  armed  vol- 
unteer military  companies,  a  gas  company,  water-works, 

3  hotels,  2  livery  stables,  a  public  cemetery,  1  female  col- 
lege {not  in  operation  now),  a  male  institute,  a  dozen  or 
more  private  and  primary  schools,  and  a  large  and  excel- 
lent school  for  colored  children;  4  weekly  newspapers,  1 
large  carriage-factory,  a  wagon-manufactory,  4  mills,  2  ex- 
tensive copi)ersmith  establishments,  and  a  large  grape- 
vineyard.  There  are  also  4  cotton-factories  near  the  vil- 
lage.' It  contains  3  public  halls,  the  county  court-house, 
prison,  etc.,  a  large  opera-house,  a  town  clock,  and  a  mar- 
ket-house. It  has  a  large  trade  in  rosin,  turpentine,  and 
cotton,  is  a  great  horse  and  mule  market,  and  has  8  steam- 
boats running  to  Wilmington.  It  enjoys  a  large  trade  from 
the  surrounding  country.  Fayetteville  suffered  largely  from 
invasion  aud  destruction  to  property  at  the  close  of  the  war. 
Pop.  4060.  M.  J.  McSwee.v,  Ed.  "  Eagle." 

Fayetteville,  post-v.  of  Perry  tp.,  Brown  co.,  0. 
Pop.  397. 

Fayetteville,  post-v.  of  Franklin  co..  Pa.,  5  miles  E. 
by  S.  of  Chambersburg,  and  near  the  Mput  Alto  R.  R. 

Fayetteville,  post-v.  and  the  capital  of  Lincoln  co., 
Tenn.,  82  miles  S,  of  Nashville,  12  miles  N.  of  the  .\la- 
b.ama  State  line,  on  Elk  River,  terminus  of  the  Winchester 
and  Alabama  R.  R.  It  has  1  savings  aud  1  national  bank, 
2  newspapers,  a  manufactory  of  woollen  goods,  broadcloths, 
cassimercs,  etc.,  a  carriage-manufactory,  3  churches,  2 
academies,  and  3  other  schools,  and  the  usual  number  of 
stores  and  shops.  About  4500  bales  of  cotton  and  largo 
quantities  of  corn,  wheat,  hogs,  etc.  were  shipped  during 
the  winter  season  of  1873-74.     Pop.  1200. 

N.  0.  Wallace,  Ed.  "  Observer." 

Fayetteville,  post-v.,  county-seat  of  Windham  co,, 
Vt.     It  is  in  New  Fane  tp.,  12  miles  N.  W.  of  Brattleboro'. 

Fayetteville,  post-v.,  county-seat  of  Fayette  co..  West 
Va.,  in  a  tp.  of  the  same  name.     Pop.  of  tp.  1977. 

Fayoom'  [also  written  Faiouin,  Fayoum,  and 
Fayum,  from  the  Coptic  Pi-'tni,  which  means.  Wilkinson 
says,  *'  the  cultivated  land."  or,  according  to  Mariette, 
"the  sea"],  a  province  of  Egypt,  on  the  W,  side  of  the 
Nile,  between  lat,  29"  and  30°  N.  and  Ion.  30°  and  31°  E. 
Its  capital,  Medeeneh  (pop.  about  13.0011),  is  about  65  miles 
S.  W.  of  Cairo  and  30  miles  N.  W.  of  Benisooef.  The 
Fayoom  is  a  basin  formed  by  a  depression  in  the  Libyan 
range,  its  main  plateau  being  on  about  the  level  of  the 
Nile,  but  in  its  lowest  point  100  feet  below  that  level.  Its 
area,  anciently  somewhat  greater,  is  now  about  750  square 
miles,  more  than  100  of  which  are  occupied  by  the  natural 
lake  Birket  el  Keroon.  It  is  still  the  most  fertile  province 
of  Egypt,  abounding  in  figs,  grapes,  apricots,  olives,  and 
other  fruits.  But  its  ancient  renown  was  much  greater.  It 
contained  the  Labvrixth  (which  sec),  and  the  artificial 
lake  MoERLS  (which  see),  both  built  by  Amenemka  III., 
the  great  king  of  the  twelfth  dynasty,  according  to  Wilkin- 
son, nearly  2000  b.  c.  according  to  Mariette,  nearly  3000 
B.  c.    (See  HERODOTrs,  ii.   148-150:    Apert^n  dc  rilittotre 


d'Er/i/pie,  by  AuGUSTE  Mariette-Bev,  2d  ed.  1870;  and 
Zincke's  Eijypt  of  the  Pkayaitka  and  of  the  Khedive,  1871. J 

R.  I).  IIiTcncocic. 

Fays'ton,  tp.  of  Washington  CO.,  Vt,,  10  miles  S.  W. 
of  ^lontpelier.  has  manufactures  of  lumber  and  leather. 
Pop.  694. 

Fay'ville,  flourishing  post-v.  of  Southborough  tp., 
Worcester  co.,  Mass.,  on  the  Boston  Clinton  and  Fitchburg 
R,  R.,  28  miles  W.  of  Boston.  Boots  aud  shoes  are  the 
leading  articles  of  manufacture. 

Fazy  (Jea\  jAcguES),  Swiss  statesman  and  journalist, 
b.  at  Geneva  May  12,  1796,  liberal  editor  at  Paris  from  1826 
to  1835,  then  leader  of  democratic  party  at  Geneva,  which 
triumphed  in  1846,  ami  president  of  council  of  state  in  his 
canton.     He  published  several  works.     D.  Nov.  5,  1878. 

F  Clef,  in  music,  a  curved  mark  reseml»ling  the  re- 
versed letter  C  placed  across  the  fourth  line  of  the  stave, 
with  two  dots  enclosing  the  lino,  thus :  ^.     Every  note  on 

that  line  is  called  F.  and  the  others,  above  and  below,  de- 
rive their  names  from  this.  The  F  clef  indicates  the  stave 
on  which  the  bass  is  written,  and  the  notes  placed  on  this 
stave  are  an  octave  an<l  a  sixth  below  those  in  a  similar 
position  on  the' G  (or  treble)  stave.  In  ancient  music  the 
F  clef  was  occasionally  transferred  to  another  line  ;  in  which 
case  that  line  became  F,  and  the  other  notes  were  named  in 
conformity  with  it.  William  SrArxTos. 

Fe'alty  [Vt.  f,„lti:.  from  Lat./irftj/i'tao].  loyalty  or  faith- 
fulness to  the  ruling  power;  esiiecially  used  of  submission 
to  a  feudal  superior  or  the  duty  owed  by  a  tenant  to  his 
lord  in  mediaeval  times. 

Fear'ing,  tp.  of  Washington  co.,  0.     Pop.  1358. 

Feast,  or  Fes'tival  [Fr. /etc-  Lat./cs^iim.aholy  day ; 
kindred  with  f'asfiin  and  fott,  originally  terms  of  the  relig- 
ious language  ;  and  with  feriir,  days  of  rest,  of  sacrifice — 
'•feria,  afericndis  viclimis  rocntn  "],  a  joyful  commemora- 
tion of  a  fact  or  teaching.  Most  persons  are  under  the  in- 
fluence of  times  and  seasons,  and  to  them  the  recurrence 
of  a  day  associated  with  any  important  event  will  revive 
the  feelings  which  the  day  brought  to  them.  Individuals 
and  families  keep  days  of  glad  remembrance;  communities 
observe  with  signs  of  rejoicing  the  anniversaries  of  strik- 
ing events,  or  they  apjioint  days  on  which  facts  connected 
with  their  history  shall  be  celebrated,  in  order  that  these 
facts  may  be  kept  fresh  in  memory,  and  have  an  influence 
on  tho  tone  of  mind  of  the  nation  or  of  those  concerned. 
There  has  proliably  never  been  any  community  which  has 
not  had  its  festivals,  and  which  has  not  owed  much  to  tho 
spirit  of  vigor  resulting  from  them.  Such  aids  were  more 
important  to  earlier  communities,  for  higher  civilization 
multiplies  bonds  of  union.  As  their  history  shows,  a  marked 
influence  on  the  segregated  states  of  Greece  was  produced 
by  their  common  festivals,  the  Olympic,  Pythian.  Isthmian, 
and  Nemean  games.  To  these  all  of  Hellenic  race  were 
admitted,  and  none  other,  as  competitors  for  the  prizes 
given.  The  right  to  contend  was  highly  esteemed.  Each 
state  habitually  sent  representatives,  and  so  did  colonies 
when  scarcely  any  other  tie  was  maintained  with  the 
mother-country.  It  could  not  be  that  the  associating  thus 
as  members  of  one  fjimily  on  equal  footing  did  not  keep 
alive  to  some  extent  a  feeling  of  common  interest.  What- 
ever their  dissensions  among  themselves,  as  against  the 
rest  of  the  world  they  were  of  one  blood  ;  they  made  a  clear 
distinction  between  Greeks  and  Barbarians,  and  their  na- 
tional games  helped  to  draw  this  line  of  separation  and  to 
draw  them  to  each  other.  The  most  important  of  these 
games  were  those  celebrated  in  honor  of  .lupiter  Olympius 
every  fourth  year  at  Olympia  in  Elis,  The  institution  of 
the  festival  is'  lost  in  the  obscurity  of  the  mythic  ages.  It 
was  revived  in  tho  year  B.C.  776,  and  when  afterwards  the 
Olympiads  were  used  as  a  chronological  era  they  were 
dated  from  this  revival.  During  the  month  in  which  the 
games  were  held  all  hostilities  ceased  throughout  Greece, 
and  a  religious  sanctity  protected  the  territory  of  Elis.  It 
need  hardly  be  said  that  besides  these  four  great  festivals, 
open  to  all'  of  Hellenic  blood,  there  were  many  others  ob- 
served— some  peculiar  to  each  state  or  town,  others  more 
general  as  belonging  to  the  service  of  gods  worshipjied  by 
all;  for  here  and  in  all  early  nations  festivals  and  their 
ceremonies  were  intimately  connected  with  all  religion. 
Among  the  Romans  there  were  many  festivals,  private  and 
public ;  the  latter  were  utaiii-ir.  fixed,  or  cojiceptii-a;  mova- 
ble, or  imperitim,  occasional ;  these  were  divided  into  days 
of  sacrifice  and  days  of  banqueting,  days  of  games  and 
days  of  rest,  or  frriir.  Some  of  the  feasts  of  ancient  na- 
tio'ns  were  celebrated  with  very  great  pomp.  Herodotus 
tells  us  of  one  at  Bubastos  in  Egypt  that  "at  this  solem- 
nity 700,000  men  and  women  assemble."  The  sums  spent 
by  the  later  Romans  were  enormous.     A  like  enthusiasm 
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for  the  honor  of  their  deities  is  shown  in  the  East  in  our 
(lay  :  tho  lavish  expcMuliture  on  some  of  the  Hindoo  feasts 
far  .-surpassing  the  comiuuu  Christian  estimate  of  what  re- 
liixion  duniiinds. 

We  Iiave  said  that  the  observance  of  gcni^ons  ii«  in  obe- 
dioMfc  to  an  instinct  with  most  persons.      Tho  believer  in 
revelation  recognizes  aUo  that  it  was  commanded  by  (lod.  j 
The  Son  of  Sirach  asks  (  Ecclu^.  xxxili.),  •■  Why  doth  one  i 
day  excel  another,  whcnas  all  the  lif^ht  of  every  day  in  i 
the  year  is  of  the  sun?     By  tho  kuowled;;;c  of  the  Lord 
they  wore  distinguished  ;  and  He  altered  tho  seasons  and  [ 
tho  fea^tfl.     Some  of  them   hath   He  made  high  days  and 
hallowed,  and  some  of  them  hath  lie  made  ordinary  days."  [ 
In   Leviticus  xxiii.  is  given  a   list  of  tho  "feasts  of  the 
Loril :"  a.  The  Sabbath,  which  was  observed  from  tho  be-  , 
ginning.  <livic|ing  time  into  weeks  of  seven  days,  and  which,  1 
after  the  KxciUis,  was  imposed  with  burdens.     Connected 
with  tho  weekly  .Sabbath  was   tho   rest    of  the  sabbatical  i 
year,  which  returned  every  seventh  year,  and  the  year  of   | 
Jubilee,  which  was  at  the  end  of  seven  times  seven  years,  j 
^.  The  Passover,  a  commemoration  of  tho  night  when  the  i 
angel  of  the   Lord  slew  all  the   first-born   in   Kgypt,  and 
passccl  over  the  houses  marked  by  the  I>l(n>d  of  tho  slain 
lamb.     The  pass  »ver  lamb  was  offered  at  even  in  the  four- 
teenth day  of  the  first  ecclesiastical  month,  and  the  next 
day  was  the  first  day  of  tho  Feast  of  Unleavened  Bread. 
y.  The   Feast  of  Weeks,    calleil    afterwar<ls    Pentecost,    a 
feast  of  first-fruits,  also  the  anniversary  of  the  delivery  of 
the  Law.     S.  The  Feast  of  Trumpets,  said  by  tho  rabbins 
to  be  in  commemoration  of  the  otfering  of  Lsaac  by  Abra- 
ham, when  a  ram  was  sacrificed  in  his  stead.  The  cause  of 
the  institution  is  not  given  in  Holy  Scrijitnros.    This  feast 
is  on  tho  first  day  of  tho  seventh  month,  being  tho  begin- 
ning of  the  civil  year.     MocUtu  Jews  mark,  as  do  most 
nations,  by  special  observances   their  New  Year's    l)ay. 
Their  frequent  salutation  on  this  day  is,  '*  May  you  bo  in- 
scribed for  a  happy  year  !"  having  reference  to  their  belief 
that  tm  this  tlay  tlod  passes  sentence  on  each   man — not 
definitely,  for  the  cloum  is  not  fixed  until  the  Day  of  Atone- 
ment, before  which  time  it  may  be  modified  by  repentance. 
The  first  of  each  month,  or  new  moon,  is  also  kept.     «.  Tho 
tenth  day  of  the  seventh  month  is  the  Atonement — a  most 
solemn  fust,  thou;;h  now  preceded  by  a  bamiuet.     ^.   Fivo 
days  after,  and  htsting  seven  days,  is  the  Feast  of  Taber- 
nacles. remin'Iing  all  Israelites  that  (toil  made  their  fathers 
to  dwell  in  booths  when  he  brought  them  out  of  the  land 
of   Egypt.      These  are  tho    "holy    convocations"   of  tho 
Mosaic   Law.      Other  feasts  were  afterwards    added,    tho 
chief  of  which  arc  the   Purim  and  tho   Dedication.     Tho 
former  is  in  memory  of  the  escape  from  total  annihilation 
plotted  against  the  .Jews  by   Haman,  as  recorded  in  the 
nook  of  Esther.     Haman  hati  cast  lots  {purim)  to  discover 
a  suitable  time  fur  the  accomplishment  of  his  purpose;  ho 
did  so  in  the  first  month,  and  the  lot  indie  ited  the  twelfth 
month,  and  thus  time  was  given  for  the  deliverance.     This 
feast  ( /*(iri"w)  is   kept  now   by  .Jews   with   masijueradings, 
banquetings,  and  great  rejoicing. 

Tho  national  festivals  thus  far  spoken  of  were  all  con- 
nected with  religious  observanees.  The  derivation  given  of 
the  Xcrm  fitiHt  implies  the  association.  It  is  to  be  noted 
that  no  nation  has  fewer  holidays  than  our  own.  This  is 
due,  in  part,  to  the  fact  that  tho  I'nion  is  not  yet  a  hundred 
years  old,  but  also  to  the  fact  that  the  U.  S.  government 
has  no  (connection  with  religion.  An  attempt  has  been 
nui'le  to  iuHtitute  a  national  yearly  Thanksgiving,  but  the 
President,  wh'i  has  on  several  oecasions  recommended  tho 
ohservanoe,  cannot  appoint  as  one  authorized  to  do  so. 
Another  reason  is  that  the  majority  of  the  citizens  of  the 
U.  S.  have  rlisirarded  the  religious  system  on  which  arc 
basecl  the  feasts  obsi'rved  in  Chrintian  lauds  (luring  manv 
centuries.  The  natural  ])romptings  which  found  expres- 
sion unrler  that  system  are  gratified  by  tho  ceremonies  crin- 
neeted  with  seeret  societies  akin  to  .Masonry,  and  by  vereins 
which  result  from  the  tie  of  race,  not  r)f  eiti/.enship. 

I'ndcr  thi-  New  Testament  tliereare  no  festivals  of  Divino 
appointment,  save  as  the  Thurch  ruh-s  in  (bid's  name — 
none  enforced  as  were  those  commanded  to  Moses.  But 
from  tho  first.  Christians  observed  tho  Lord's  Day  and 
Easter,  the  weekly  and  yearly  memorials  of  the  fact  which 
confirms  the  Christian  faith.  They  also  observed  Pente- 
Cos:.  in  commemoration  of  the  descent  of  the  Spirit  ami 
the  fountling  of  tho  Church.  Additions  were  grarlually 
made  to  these  feasts,  until  each  prominent  event  in  the  life 
of  our  Bles.ied  Lonl  had  its  upeclal  day  of  obpervaneo. 
Some  of  these  are.  as  near  as  may  be,  anniversaries  ;  others 
arc  assumi'd  to  bo  such.  Some  aro  fixeil,  recurring  always 
on  tho  same  day  of  the  month;  otherf,  dependent  upon 
Easter,  are  movable.  The  cycle  of  tho  Church's  teach- 
ing, niarke*!  by  her  appointed  days,  is,  in  the  pyeB  of  those 
accu-toiucd  to  its  <il>serviinrc,  very  beautiful,  as  lending  to 
eii-^urc  due  eotisid'TiitlMn   of  till   ('liristiini   do<'trine.      The 


year  begins  with  Advent,  when  we  are  told  of  the  second 
coming  of  the  Lord  in  glory,  aurl  arc  also  prepared  to  cele- 
brate Jlis  first  coming  in  humility  at  Chri&tma." — the  Na- 
tivity. Eight  days  after  is  the  Circumcij^iou,  which  marks 
His  obedience  to  the  law  fur  man  and  our  need  of  the  true 
circumcision  of  the  Spirit.  Then  follows  the  season  of 
Epiphany,  which  includes  His  manifestation  to  the  (Jen- 
tiles  and  His  baptism.  Next  wc  arc  bid  to  dwell  upon  (he 
facts  which  in  tiie  Litany  we  plead  before  (Jod — His  fjiFt- 
iug  ami  temptation;  His  agony  and  bloody  sweat;  His 
cross  and  passion;  His  precious  death  and  burial:  His 
glorious  resurrection  and  ascension  ;  and,  finallv.  that 
which  was  purchased  by  llii,  death  and  which  lollowed 
His  ascension — the  coming  of  the  Holy  (Jhost  on  the  day 
of  Pentecost,  or  Whitsun  Day.  The  first  Sunday  after  this 
is  Trinity  Sunday,  from  which,  in  tho  English  Church,  tho 
remaining  Sundays  of  the  year  are  named.  "Thus  every 
year  the  whole  gospel  story  is,  as  it  were,  enacted  before 
our  eyes;  and  then  follow  (he  exhortations  to  practise,  to 
fulfil  in  daily  life,  the  duties  of  the  Christian  religion." 
Besides  these  feasts  of  the  Lord,  embracing  the  wlude  year, 
there  are  many  others  commemorating  His  Blessed  Mother. 
His  ajiostlcs  and  saints.  Every  day  is  a  saint's  day.  many 
of  them  being  dcilicated  to  more  than  one  saint,  and  iu 
different  churches  to  different  saints.  Some  of  these  minor 
holy  days  arc  of  doubtful  origin,  but  many  of  them  dale 
back  to  early  persecutions.  We  have  seen  in  our  day  re- 
peated the  very  mode  by  which  many  saints'  days  came  to 
be  observed — viz.  the  yearly  assembling  of  admiring  friends 
at  tho  grave  of  a  holy  man  on  the  anniversary  of  his  death 
or  burial  for  tho  pur]Hise  of  religious  service.  All  Chris- 
tian bodies  wIhi  keep  stated  festivals  agree  iu  their  general 
observanees  while  (litlcring  in  respect  to  the  minor  feasts. 
Tho  Church  of  England,  when  the  Book  of  Common 
Prayer  was  set  forth,  provided  special  services  (with  two 
exceptions)  only  for  the  days  of  saints  conncctcii  directly 
with  the  history  of  our  Lord,  while  yet.  from  whatever 
reason,  other  names  were  retained  on  her  calcinhir.  Tho 
Protestant  E])iscopal  Church  has  omitted  all  days  for 
which  there  is  no  prescribed  service. 

As  the  term  "  holy  day,"  a  day  of  sacred  rest,  has  been 
changed  to  *•  holiday,"  a  mere  season  of  leisure  anrl  enjoy- 
ment, so  the  word  "feast"  has  naturally  come  to  express 
in  a  lower  sense  feasting,  banqueting.  For,  as  sorrow  is 
marketl  by  a  setting  aside  of  luxuries,  so  j(jy  that  is  shared 
with  others  generally  finds  expression  in  indulgence  of 
appetite,  in  eating  and  drinking.  The  plea,  "  For  good 
fellowship,"  which  has  led  to  fo  niucli  intemperance,  has 
its  warrant  in  nature,  if  the  habits  of  all  ages  result  from 
the  teaching  of  nature.  The  word  /'Htum,  whence  comes 
our  "feast,"  has  been  derived  from  iandio,  to  "receive  on 
one's  own  hearth,"  to  "feast;"  however  true  this  may  be, 
festivals  were  always  at^companied  by  sacrificial  banquet- 
ings.  The  habits  of  the  Jews  on  glad  days  lioly  to  the 
Lord  was  to  "eat  the  fat.  drink  the  sweet,  and  send  p<M*- 
tions."  And  in  the  Christian  Church,  while  spiritual  joy 
is  not  connected  with  indulgence  of  tho  senses,  feasts  are 
contrasted  with  fasts.  The  most  ascetic  rule  is  modified 
by  the  o;'currence  of  a  feast-day.  And  we  cannot  but 
note  that  the  partaking  in  eoinnion  (jf  bread  and  uinc  i?. 
mailc  by  the  Lord  the  sacrament  of  closest  c(unmunii»n, 
wliilo  his  apostle,  to  mark  entire  separation,  has  written, 
"  With  such  an  one,  no  not  to  eat."  Wm.  F.  Biiand. 

Fenth'erfoil,  Water-leather,  or  Water-violet, 
the  //f>tf»i,iii  iiijffitft  of  tlie  I'.  S.  ainl  Hottnniit  p'i/iftri» 
of  Europe,  curious  primulaceous  jdants  whieh  grow  sub- 
merged in  water,  atnl  tlirusi  up  long  scapes  into  the  air  to 
produce  the  blossoms,  which  in  the  European  S}>ecie8  ore 
very  beautiful.  Other  species  are  known.  The  name  com- 
mcmcnates  Peter  Hotlon,  a  Dutch  botanist  who  d.  in  17UU. 

Foatli'er-<-rass  [so  called  from  the  huig  feathery 
awns  r>r  ln-ard  attached  to  the  seed],  a  name  applied  to 
several  long-awiied  grasses,  especially  to  those  of  the 
genus  Stipn,  several  of  whieh  grow  in  the  V.  S.  From 
the  hygroscopic  twisting  and  untwisting  of  theiie  awns  Ibo 
name  "weather-grass"  is  also  used.  It  is  stated  that  thin 
hygroscrq)ic  twist  causes  the  awn  to  act  like  the  vanes  of  u 
windmill,  so  as  to  screw  the  seed  down  into  soft  earth, 
whi'i'c  it  takes  root. 

rcath'cr  Kiv'cr,  in  California,  is  formed  by  the 
union  of  its  N..  S„  and  Mitldle  forks,  whieh  Hbo  in  I'lu- 
miiseo..  in  tho  Sierra  Nevada.  Its  walrrd  reacdi  the  Siu'ni- 
mento  in  Sutter  eo.  It  is  a  beautiful  stream,  whone  lower 
waters  are  navigal(>d  by  Hteauiboaln  as  far  as  Yuba  City. 

realh'ers  are  a  modification  of  tho  enidermio  system 
peculiar  to  birds,  of  whieh  they  form  tno  covering  and 
means  of  tlight.  Every  feather  is  oomponed  of  a  (piill  or 
barrel  (Fitf.  I.  "b  a  shaft  ( /»,  b),  and  a  vane  or  heard  (r.  e  i 
oonsiHting  »»f  barbji  (  Fig.  '»,  *•)  and  Imrbules  {/,/).  The 
quill   is  horny,  semi-transparent,  and    nearly   cylindrical. 


48 


FEATHERS. 


Fig.  3. 


Parts  of  the 

l-'eather. 
From     Owen's 


Its  lower  extremity  is  pierced  by  an  orifice  called  the  lower 
umbilicus  (Fig.  1,  e),  and  at  its  upper  extremity,  where  the 
shaft  begins,  is  a  second  orifice,  termed 
the  upper  umbilicus  (/).  The  shaft,  al- 
ways longer  than  the  quill,  tapers  from 
its  base  to  its  apex,  is  nearly  fuur-sided, 
and  is  more  or  less  curved  towards  the 
bird's  body.  Its  inner  surtiice  (Fig.  5, 
c)  is  divided  by  a  fine  longitudinal 
groove,  while  its  outer  surface  (h)  is 
smooth  and  slightly  convex.  It  is  com- 
posed of  a  white  elastic  substance  called 
the  pith  (a),  covered  by  a  horny  material 
similar  to  that  of  the  quill.  The  barbs 
(e,  e),  formed  of  a  Hkc  horny  substance, 
are  laminie,  branching  from  each  side  of 
the  shaft  near  its  outer  surface,  with  an  (ft^ 
oblique  direction  towards  its  apex.  Their 
broad  sides  are  towards  each  other,  and 
in  some  feathers  these  are  so  shaped  that 
every  barb  fits  exactly  into  the  one  ni-*xt 
it.  The  barbules  grow  from  both  sidt-s 
of  tlie  upper  margin  of  the  barbs,  and 
are  sometimes  barbed  in  turn.  They  are 
commonly  short,  close  set,  and  constructed 
so  as  to  book  the  barbs  one  to  another 
{/,/).  Those  growing  from  that  side  of 
the  barb  nearest  the  tip  of  the  feather  are 
curved  downward,  while  thnse  of  the  op- 
posite side  are  curved  upward  ;  thus,  two 
adjoining  rows  of  barbules  interlock. 
This  mechanism  is  subject  to  many  vari-  Chmpamlive  Aiuit- 
ations.  Sometimes — for  instance,  as  in  omy  and  Physiol' 
the  plumes  of  the  ostrich— the  barbules  ^ffy  if  VerUbnitcs, 
are  long  and  loose.  The  feathers  of  the  \f^^  "-  i^»dou, 
owl  have  the  barbs  covered  with  silky 
down;  hence  the  slow  and  silent  flight  of  that  bird.  The 
secondary  quills  of  the  waxwing  {liomhi/cifla)  have  the  tips 
of  their  shafts  widened  into  little  horny 
disks  resembling  sealing-wax.  In  the 
down  of  all  birds  the  barbs  are  separate 
and  the  barbules  long  and  floating.  At 
the  point  where  the  quill  and  shaft  unite, 
there  frequently  grows  from  the  feather 
an  appendage  called  the  plumule  or  sec- 
ondary plume  (Fig.  1.  f/).  This  is  often  a 
small  downy  tuft,  but  it  varies  in  difl'er- 
ent  species  and  in  diiferent  jiarts  of  the 
same  bird's  plumage.  In  the  emu  it  rivals 
in  size  and  structure  the  feather  from 
which  it  springs.  In  the  cassowary 
there  are  two  plumules  to  a  feather,  so 
that  one  quiH  su|)])orts  three  shafts  and 
ranes.  The  ostrich  has  no  accessory 
plumes. 

Plumage  may    be    generally    divided 
into  quill-feathers  and  clothing-feathers 
These    are    classified    by   ornithologists 
and   have    special    names    according    t 
their  position  and  uses.     The  wing-quilN 
are  called  rewnV/^j*,  or  rowing  feathti 
and  are  classified  as  primaries,  second 
aries,  and  tertiaries.     Upon  the  develop 
ment  and   shape  of  the    primaries    de 
pends   the  mode    of   flight    pursued   by 
the  bird.     The  tail-quills  are  called  /yc- 
t rices,   or    steering    feathers.     Their  in- 
sertion is  hidden  above  and  beneath  by 
feathers    termed    the    upper  and    under 
tail-coverts.     In  some  birds  these  grow  Matrix  of  a  Grow- 
very  long.     The  upper  tail-coverts  of  the      j"?  i*>ather,  with 

formthegorgeous"  tram,    which      open, 
is  supported  by  the  short  and  stiff"  tail-  Fi-om  Ou-en. 

quills.  The  under  tail-coverts  of  the 
marabout  stork  are  developed  into  beautiful  plumes  much 
used  as  ornaments.  A  newly-hati-hed  bird  is  scantily 
covered  by /((sc/ew^(' of  down,  each  growing  from  a  small 
quill  and  enclosed  in  a  thin  sheath,  which  soon  crumbles 
away  when  exposed  to  the  atmosphere.  These  fasciculi 
fall  otr.  and  are  succeeded  by  feathers,  which  tirst  appear 
in  clumps  upou  those  parts  of  the  botly  least  liable  to  fric- 
tion. To  these  clumps  special  names  have  been  given  by 
naturalists.  (Sec  Anatomij  of  Vcrtehmtes,  Owen,  vol.  ii. 
p.  237.)  Each  feather  is  produced  by  the  matrix  (Fig.  2), 
a  cylindrical  cone-shaped  organ  attached  by  filaments  to  a 
papilla  of  the  skiu,  and  consisting  of  a  capsule  {a,  a),  a 
bulb  (f),  and  two  intermediate  membranes.  The  capsule 
is  composed  of  several  layers,  the  outermost  of  which  is 
of  the  nature  of  epidcrm.  The  sides  of  the  capsule  corre- 
sponding to  the  outer  and  inner  sides  of  the  enclosed 
feather  are  marked  each  by  a  white  longitudinal  line.    The 
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tliL'  Bulb. 
From  Owen. 


capsule  infolds  a  mci/u/fa,  or  bulb,  of  cylindrical  shape  and 
soft  fibrous  texture,  which  adheres  by  its  base  to  the  parts 
beneath,  and  there  receives 
various  blood-vessels  and  a 
nerve.  The  two  membranes 
{b,  </)  lie  between  the  medulla 
and  the  capsule.  From  the  ex- 
ternal membrane  (6)  proeecfl 
several  close-set  jjarallel  la- 
mina^, which  brauch  obliquely' 
and  in  an  upward  direction 
from  both  sides  of  the  outer 
white  Hue  of  the  capsule,  cur\  e 
round  the  cylinder,  and  meet 
at  the  inner  white  line  on  its 
opposite  side.  In  the  narrow 
spaces  between  these  lamina; 
the  matter  of  the  vane  (c,  r) 
is  deposited  and  formed  into 
barbs  and  barbules.  The 
outer  white  line  receives  and 
moulds  u]ion  the  inner  side 
of  the  ciipsule  the  horny  back 
of  the  shaft  ;  while  on  the  op- 
posite surface  of  the  internal 
uiembr.ane  (»/)  arc  formed  the 
pith  of  the  shaft  and  the 
horny  covering  of  its  inner 
surface.  The  inner  white  line 
serves  as  a  barrier  between 
.Struchire  of  the  meeting  extremities  of  the 
barbs.  The  shaft  and  barbs 
(Fig.  3,  (/}  at  the  apex  of  the 
cylinder  are  the  first  parts  formed.  As  the  medulla  in- 
creases at  its  base,  these  are  pushed  through  the  tip  of  the 
capsule,  the  bulb  (Fig.  3.  a,a,  b;  Fig.  4,  a)  sup()lying  the  ne- 
cessary secretions,  which  are  moulded  between  the  two  mem- 
branes until  the  feather  is  completed.  The  membrane  en- 
closing the  bulb  is  connected  with  a  series  of  membranous 
■p.„  .-  cones  (Fig.  4,  b,  c,  d,  t) 

ranged  one  upon  an- 
other along  the  bulb, 
and  joined  by  a  tube 
running  through  its 
centre.  The  inter- 
^i^    yX  ^  I  |'l|||  spaces   of  these    cones 

"    ■!*;-"  V-'-     .rPin^,''.!.--;     \  ,      ;iie  filled  with  a  pulpy 

!ii;itter.  which,  as  the 
1 1  at  her  develops,  be- 
>  'Mies  absorbed,  leav- 
■w'Z,  the  dry  conical ca])S. 
i  litse  are  the  light  pith 
found  inside  quills. 
AVhen  the  grooves  in 
which  the  shaft  and 
barbs  arc  moulded  are 
filled  with  horny  matter,  and  the  barbed  part  of  the  feather 
is  finished,  the  horny  matter  spreads  about  the  medulla  and 
forms  the  quill.  The  quill  having  become  firm,  the  internal 
bulb  dries  up  :  its  last  remnant  is  the  ligament  which  passes 
from  the  pith  through  the  quill  and  attaches  it  to  the  skin. 
The  growth  of  feathers  is  very  rapid,  any  torn  out  or 
dropped  being  generally  replaced  in  a  few  days.  The 
plumage  is  wholly  or  partially  renewed  once,  and  in  some 
species  twice,  every  year  by  a  process  called  moulting.  The 
nestling  may  be  said  to  moult  for  the  first  time  when  its 
downy  covering  is  exchanged  for  feathers.  In  a  few 
months  these  drop  out  and  are  re]>laced.  Some  birds  re- 
quire four  or  five  years  to  attain  their  perfect  plumage; 
thus,  an  adult,  a  half-grown,  and  a  young  specimen  of  the 
same  class  are  occasionally  mistaken  for  birds  of  different 
species.  When  the  male  bird's  ))luniage  difiVrs  from  that 
of  the  female,  as  is  the  case  with  blackbirds,  the  young 
birds  of  both  sexes  resemble  their  mother  in  their  first 
plumage:  but  when  the  aduU  male  and  female  are  of  the 
same  color,  the  young  birds  have  a  plumage  i)eculiar  to 
themselves.  Thus,  swans,  both  the  black  and  white  species, 
have  gray  cygnets. 

tinder  the  body-feathers,  especially  on  the  breast,  there 
is  a  growth  of  down.  In  aquatic  birds  this  down  is  very 
thick  and  elastic,  and  the  warm  air  which  it  keeps  in  in- 
creases their  buoyancy  in  the  water.  Most  birds  dress 
their  feathers  with  an  oily  fluid  secreted  by  a  gland  at  the 
base  of  the  tail:  this  oil  renders  the  plumage  almost  im- 
pervious to  wet,  and  is  most  abundantly  secreted  by 
aquatic  birds.  The  care  which  a  bird  bestows  on  its 
feathers,  the  connection  of  these  feathers  with  the  skin, 
from  which  they  continually  derive  nourishment,  and  their 
regular  renewal  by  moulting,  account  for  their  fresh  gloss 
and  color,  and  also  for  the  diminution  of  these  qualities 
after  their  separation  from  the  bird's  body. 


Diagrammatic  Secti'^:  -     ift 

and  Vane,  cuturyLd. 

f)otii  Oiven. 
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Feathers  arc  used  chiefly  for  ornament,  for  the  stuffing 
of  beds  ami  cushions,  and  for  writin;:j-inij>U'Mifiils.  A  jfrcftt 
viLfiety  "f  foiithcrs  arc  useci  tiir  ladii-!*"  hi'iid-dri'Sses  and 
military  plunu'S,  tlie  priiu-ipul  kinds  being  thosi'  cd"  the  o8- 
trkdi.  brnuglit  from  the  northern  sliores  of  Afririi,  Saliara, 
Madagasi-ar.  Senegal,  and  the  Cape  of  Oood  Mope;  the 
bird  (d"  paradise,  from  New  Guinea  and  the  Moluccas:  the 
marabout  ."tork.  from  India  and  tropical  Africa;  the  ibis, 
from  tbc  Nile  \'alley  ami  Irom  South  America;  the  rhea, 
from  South  America:  the  grvbe,  from  North  America;  the 
peacock,  the  pbeusant,  the  domestic  eock.  the  seagull,  the 
jay.  Of  all  tlicse,  ostrich  feathers  are  most  important  in 
commerce.  Those  grouiiig  above  llie  wings  are  most  es- 
teemed; in  the  male  they  are  generally  pure  wlilte — in  the 
female  they  are  always  tinged  with  gray.  Next  In  value 
are  the  wing  and  tail  feathers.  The  body-feathers,  varying 
in  length  from  tour  to  fourteen  inches,  are  called  down,  and 
arc  bhick  in  the  male,  gray  in  the  female.  In  prepiiring 
the  feathers  lor  use  the  first  |>roccs8  is  to  sort  them,  and 
tie  those  of  equal  quality  in  bundles  of  twenty-five.  Tliese 
bundles  are  washed  in  a  hither  of  soap  and  tepid  water  to 
free  tliem  from  grease,  and  afterwards  rinsed  several  times 
in  very  hot  water.  They  ure  next  steeped  for  a  quarter  of 
an  hour  in  boiling  water  holding  in  solution  Spanish  white, 
then  rinsed  three  times,  and  passed  very  quickly  through 
a  bath  of  cohl  water  dcejdy  colored  with  indigo.  Finally, 
they  are  exposed  for  a  short  time  to  sulphur  vapor  and 
carefully  dried.  Very  discolored  feathers  unih'rgo  a  jire- 
paratory  bleaching:  their  stems  having  been  pointed,  they 
are  planted  upright  in  a  grass-plot  and  exp()seil  for  a  fort- 
night to  ttio  sun  and  dew  :  they  are  then  blenched  in  the 
ordinary  way.  The  tools  of  the  p/ninttum'rr.  or  feather- 
dresser,  are — scissors  lor  trimuiing  the  barbs;  a  knite  or 
piece  of  sharp-edged  glass  for  scraping  and  jiaring  the 
under  part  of  the  stem,  in  order  to  render  the  feather 
pliant;  a  blunt  curling-knife,  its  han<Ile  made  so  as  to 
keep  it  from  turning  in  the  hand:  and  flattened  needles 
for  sewing  fentliers  together,  two  or  more  being  often  joined 
to  form  one  plume.  The  breast  of  the  grebe  and  seagull 
are  used  for  niutfs  ami  trimmings.  Very  elegant  trimmings 
are  also  made  of  swans'  down  and  of  ostrich,  peacock,  and 
vulture  feathers.  In  frtrmer  times  the  plumassicrs  ranked 
high  among  French  artisans.  Henry  TV.,  of  the  celebrated 
ivhite  plume,  gave  them  statutes,  ancl  a  charter  which  was 
confirmed  in  1)112  by  Louis  XIlI.,  and  in  HiM  by  houis 
XIV,  The  number  of  masterplumassiers  was  limited  to 
twenty-five,  and  they  alone  were  allowed  to  prepare  feath- 
ers and  enrich  tliem  with  real  or  imitation  goici  and  silvoc 
(Cel.VAUT,  An  (ill  PlnmunHicr.) 

The  Kumans  used  feathers  fur  stuffing  beds  and  cushions. 
"The  geese  that  come  from  (Icrraany,"  says  Pliny,  "  are 
most  esteemed.  They  arc  white,  of  n.  small  size,  ami  are 
called  ijanttr.  The  price  paid  for  their  lenthers  is  ten  de- 
narii the  pound.  Hence,  we  have  repeated  charges  brought 
against  the  commanders  of  our  auxiliaries,  who  detach 
wliolo  cohorts  from  their  posts  in  pursuit  of  these  birds," 
Ucro  wo  have,  perhaps,  the  origin  of  our  common  expres- 
sion, "  A  wibi-goose  chase."  IMiny  further  complains  :  "  Wo 
have  reached  such  a  pitch  of  efteminacy,  that  now-u-days 
not  even  men  can  lie  down  without  the  aid  of  goose  feath- 
ers as  pillows."  [  Xnt.  /fixt.,  X.  27.)  Down  was  also  used. 
Martial,  in  his  ICIst  Kpigram,  says,  "When  fatigued,  you 
may  recline  on  .\myclican  feathers,  which  the  swan's  inner 
down  provitles  for  you." 

Tlic  date  wlicii  feather  beds  were  first  used  in  Knglaml 
is  unknown.  An  old  chronicio  tells  us  that  tho  duke  of 
(Gloucester,  uncle  to  Richard  II.,  was  smothered  with  "a 
feder-beddc."  (SriifTT,  Maitnrrn  and  Onilifins  uf  thr  AV/- 
Hnh,  ii.  H8.)  By  a  statute  of  Henry  Vll.  it  was  forbidd.-n 
to  make  berls  of  mi\etl  down  and  feathers  :  "  The  niixluro 
of  such  being  conceived  contagious  for  man's  body  to  lio 
on."  (Stat.  xi.,ch.  itQ.)  From  this  poriorl  "  f.!ther-boddes" 
arc  includiMl  in  most  inventories  of  household  furniture. 

(loose  feathers  arc  broughl  from  (lermany.  Russia,  ancl 
Poland.      In  the  fenny  part   of  Mnc<itushiro.   called    Hol- 
land, lloi'ks  of  geese  ivre  kept  for  tiie  salto  of  their  feathers, 
which  are  pluckecl  four  itr  five  times  a  year.     New  feathers 
arc  drieii  by  the  sun's  heat  or  in  ovens,  and  thou  beaten  lo 
clean  them.     TItoso  that  have  been  used   arc  purified  by  u  I 
sh()rt   expo^ur*?  to   steam,  au'I   are  dried  in  the   uir.      Kider  ] 
down,  HO  much  prizeri  for  liTiing  quilts,  skirts,  <-lc..  is  foun<l 
most  commonly  on  small  rocky  islands  from  l.V'  \.  to  tho  i 
hi-^licst  Arctic  n-gions  yet  explored. 

The  oldest  authentii*  mention  of  writing-'iuilts  is  in  a 
passage  of  Isidorns,  who  died  in  (\'.'Ai.  {ftrii/iiifn,  lib.  vi. 
l.'{,  p.  \'.VIt  cited  in  IIkckm  wn'm  /fiMtnn/  of  hi>;nii>ntH.)  A 
short  poem  on  a  writing-pen  is  fimnd  in  tho  works  (d'  Aid- 
holmus,  who  died  in  T'HI.  The  Dutch  invented  tho  art  of  . 
jireparing  quills  so  as  to  fr^-e  them  from  a  fatly  humor 
whieh  prevented  the  ink  fn'm  (lowing.  They  use«|  hot 
asiics,  and  for  a  long  time  kept  the  procss  a  seorot,  but  it 
vol,.   II. — 4 


was  discovered  and  improved.  A  bath  of  fine  sand  is  kept 
at  a  temperature  of  140^;  into  this  tho  quill  cud  of  Ihu 
fciithcr  is  put  and  left  a  few  instants.  It  is  then  rubbed 
with  llamiel,  and  becoroes  whiter  and  clear.  Tho  yellow 
lint  of  age  is  given  by  dipping  the  quills  into  diluted  mu- 
riatic acid  ami  then  drying  them.  Each  goose-wing  pro- 
duces five  good  quills,  which  are  classified  according  to 
their  order  in  (he  wing,  the  first  being  the  best.  A  portion 
of  the  barb  is  stripped  ofl"  for  packing.  A  pen-cutter  will 
make  about  bOi)  pens  in  a  day.  Besides  goose-quills,  those 
of  the  swan,  turkey,  and  crow  are  use*!,  the  last-named 
chiefly  for  drawing.  Since  the  introduction  of  steel  pens 
the  use  of  quills  for  writing  has  diminished  in  a  great  de- 
gree. JaXKT  TlCKEV. 

Feath'er  Star,  a  popular  name  for  certain  cchinoder- 
matous  radiate  organisms  of  the  genus  Cuinafutn,  which  in 
their  younger  stages  are  fixed,  like  tlic  true  crinoids,  by  a 
stem,  but  in  adult  life  they  become  detached,  whence  they 
are  sometimes  called  free  crinoids.  The  feather  star  has 
five  pinnate  rays,  with  a  chalky  shell  in  many  movable 
pieces.  The  Comntula  romicra,  (he  best  known  species,  is 
graceful  and  active  in  its  motions,  and,  though  a  deep-sea 
species,  can  move  readily  upon  llic  land. 

Feath'erstonc,  tp.  of  Goodhue  co.,  Minn.    Pop.  SiiO. 

Fc.'ilhrrstoiie  (W.  S.),  Confederate  brigadier-general, 
b.  in  Teiincs.-cc,  emigrated  to  Mississippi,  and  represented 
that  State  in  Congress  (I8i7-Jl). 

Feath'eistoneliau|?h  (Georce  William).  F.  R.  S., 
traveller  and  author,  published  a  translation  of  the  Hrpub- 
lie  of  Cicero  in  1828;  in  is:i4  made  a  (/e.t}fi>ffi\af  lOpint  of 
the  Eltratrd  funntrij  brtwten  thf-  .^fiHHouri  and  Rtd  /iiicrgf 
Ej-vni-Hinu  thnnujh  the  Sluri:  Stnt,H  ( 1844  ),  firulo;/!/  uf  drren 
liny  aud  WiHnmfiin  (1S3G),  Obsri-vationn  on  the  Anhburdm 
Treaty  (1812),  Canoe  Voyage  to  the  Minjienota  (2  vols., 
1847),  and  (Jcrifogtrat  lieeonnaiitsarwe  in  18S5  to  Coteau  de 
]*ra!rie  (18.'JC).  He  was  commissioner  for  (Jreat  Britain  lo 
settle  the  northern  boundary  of  the  U.  S.  under  the  A-h- 
burton  treaty,  and  afterward  British  consul  tor  Cah  adus 
and  Si-ine.  France.     D.  at  Havre,  France,  Sept.  28,  iStili. 

F<»b'iger  {CfiiiiSTiAN),  American  giddier,  b.  in  Den- 
mark 1717,  enlisted  Apr.  28,  1775,  and  served  honorably 
at  Hunker's  Hill.  He  was  made  prisoner  at  Quebec  in 
Arnold's  attack  on  that  citadel :  was  conspicuous  also  at  the 
capture  of  Stony  Point  and  at  Vorktown,  Va.,  where  he 
commanded  the  Second  \'irginia  regiment.  He  was  treas- 
urer of  Pennsylvani.i  from  178y  to  his  death,  at  Philadel- 
phia, Sept.  20.  I7y6. 

Febiigcr  (John  C),  U.S.  N.,  b.  Feb.  M.  1821,  in  Penn- 
sylvania, entered  the  navy  as  a  midshipman  Sept.  II,  1S;1S, 
became  a  passed  midshipman  in  1814,  a  lieutenant  in  ISjIi, 
a  commander  in  1802,  a  captain  in  18^8.  From  1801  to 
18(i;>  commanded  various  vessels  of  the  Western  Gulf  ami 
Mississippi  squadrons,  and  in  18fi4-ti.>  commandeil  the 
Mattabcset  (  North  Atlantic  blockading  squatlron),  in  which 
vessel  he  participated  in  the  desperate  fight  between  the 
little  s(|uadron  of  wooden  vessels  innlcr  the  command  of 
Captain  Mclancthon  Smith  and  tho  ram  Albeuuirle,  whieh 
took  place  in  Albemarle  Sound,  N.  C  on  May  5,  18ril, 
and  resulted  in  the  defeat  of  the  ram  and  the  capture  of 
her  tender,  the  Bombshell.  For  his  "  gallantry  and  skill  " 
on  this  occasion  Febiger  was  warmly  commended  by  Cap- 
tain Smith  and  Rear-Admiral  Samuel  Phillips  Lee. 

FoxiiAi.i-  A.  Pakkkh. 

Febric'illa  [a  diminutive  of  the  Lat./f^nn,  "  fever"], 
or  Fpliemrrul  Fever,  a  short  feverish  attack  lasting 
from  one  day  to  ii  week,  markcrl  by  a  rapid  pulse,  a  furred 
tongue,  und  often  by  a  very  C(tnsiderable  increase  of  heat 
ami  by  headache.  Pcrsous  suflVring  from  febrieuhi  are 
said  to  be  "  threatened  with  a  fever,"  and  are  loo  often  im- 
projjcrly  dosed.  A  warm  bath,  warm  or  cold  water  to 
drink  as  best  suits  the  patient,  the  use  of  eneumta  if  called 
for.  ami  other  simple  treatment  is  sufiicient,  for  the  ilisenso 
will  pass  away  «d  itself  if  allowed  lo  do  so.  Il  is  often 
fcdlowe.l  by  ail  erujition  or  a  stage  of  profuse  sweating. 
There  would  appinr  to  be  no  conslanl  factor  in  the  oauHcs 
of  febricula,  whi.  h  may  be  associated  with  a  severe  etdd.  n 
prfifound  (unoti.inal  <li"slurbance.  or  with  some  excess  on 
the  patient's  pari.  It  is  especially  comoion  during  epi- 
demics (d'  typhoid  and  typhus  fevers. 

Itr.VISF.h  HV   Wll-LARO  PAIlKKlt. 

Frli'rifllKC  ffrom  the  Ijil.  /rhn\  "fever,"  and  ./k./o. 
lo  "put  to  (light  "],  a  nudi-'ino  capable  ut'  banishing  or 
diminishing  fever.  The  term  is  much  less  used  than  b.r 
merly,  it  being  now  recognized  that  the  specific  fevers  aro 
iXH  a  niU'i  self-limilid  diseases,  with  a  immrwlial  definilo 
course  l»  run;  cimsrqucnily,  it  is  nol  eonsidercil  tlesiraldc 
or  possible  lo  "  breiik  up  "  fevers  of  lliiii  chiss.  Still,  mmdi 
nmv  bi>  done  by  the  use  of  water,  the  einehnna  alkaloids, 
and  tho  arterial  sedatives,  vuch  as  vcratrum  and  aoouile, 
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to  diminish  the  severity  of  fevers.  Such  medicines  as 
quinia  and  arsenic  may,  however,  have  a  really  specific 
febrifugal  action  in  many  mahirial  fever?.  Hence,  it  is  to 
them  that  the  name  more  strictly  belongs. 

Febro'uianism  [so  called  from  Jn^ttinn^  Ft-hronins, 
the  {jseudnnym  of  its  founder],  a  name  applied  to  the 
views  taught  in  the  writings  of  J.  N.  von  Hontheim  (1701- 
90),  suffragan  bishop  of  the  Roman  Catholic  diocese  of 
Treves.  He  taught  that  the  primacy  of  the  pope  is  of 
human  origin,  and  opposed  with  great  success  the  Ultra- 
montane view.  He  had  many  followers,  but  in  hi?  old  age 
was  so  annoyed  by  the  persecutions  visited  upon  himself 
and  his  family  that  he  recanted  twice,  and  finally  aban- 
doned his  bishopric;  but  Febronianism  long  survived,  and 
the  "Old  Catholic"  movement  of  recent  years  is  its  de- 
velopment.     (Sec  HOSTHEIM,  VON.) 

Feb'ruary  [so  named  from  Fchrans,  an  oM  Etruscan 
and  Roman  divinity,  identified  in  later  times  with  the 
Pluto  of  the  Urecks],  the  second  month  of  the  Gregorian 
year,  having  twenty-eight  days,  except  in  leap-years,  when 
it  has  twenty-nine. 

Fecamp  [Lat.  F{scnnmtn\],  a  manufacturing  town  and 
seaport  of  France,  in  the  dep.artment  of  Seine-Inf^rieure. 
Its  port,  though  small,  is  one  of  the  best  on  the  English 
Channel,  and  is  much  frequented  liy  colliers  from  New- 
castle and  Sunderland,  and  by  timber-ships  and  fishing- 
vessels  from  the  Baltic.  Lat.  of  Fecamp  light,  49°  40'  X., 
Ion.  22'  E.  It  is  a  favorite  resort  for  sea-bathing,  and  has 
some  manufacturing  interests.     Pop.  12,243. 

Fech'ner  ((tistav  TnEonoR),  b.  at  Gross-Sarchen  Apr. 
19,  lSl)l,aftera  brilliant  course  of  study  atSorauand  Dres- 
den studied  medicine  at  Leipsic,  where  he  became  professor 
of  physics  in  is;i4:  has  written  much  and  ably  upon  chem- 
istry, physics,  anthropology,  medical  science,  philosophy, 
and  antiquities  ;  besides  poetry,  criticism,  and  humorous 
literature.  Among  his  more  important  works  are  Veher  dos 
korhste  (rut,  1S4)):  Efcmcnie  der  Pnychophifsik,  1860  j  Ziw 
GfHi'hichte  der  Jfofbcin'schen  ^fado}ln(^,  1866. 

Fech'ter  (Charles  Albert),  actor,  b.  in  London  Oct. 
2.'i,  1S24.  His  father  was  a  German,  his  mother  a  French- 
woman, and  he  was  educated  in  England  and  France.  For 
some  time  he  devoted  himself  to  sculpture,  but  having  an 
inclination  for  the  stage,  he  made  his  drfmt  at  the  Salle 
Moliere  in  Le  Mnri  de  la  Ycnvc;  after  passing  some  weeks 
at  the  Conservatory  he  joined  a  company  and  made  the 
tour  of  Italy  ;  on  his  return  he  resumed  his  occupation  of 
sculptor.  His  first  success  on  the  French  stage  was  as 
Buva!  in  La  Dame  an.r  Canu'lias.  In  ISHO  he  appeared  on 
the  English  stage  as  Hamlet,  and  in  1861  as  Othello:  and 
in  1863  he  leased  the  Lyceum  Theatre  and  produced  The 
Duke's  Motto,  Del  Demonioy  etc.,  assuming  the  principal 
characters  himself.  In  1870  he  played  successful  engage- 
ments in  the  principal  cities  of  the  V.  S.,  and  managed  the 
Globe  Tbcatre  in  Boston  for  a  season.     B.  Aug.  4,  1S79. 

Fecula.     Sec  Starch. 

Feciiiidation.  See  Embrvoloot,  by  Prof.  J.  C.  Dal- 
Tox,  M.  1>.,  M.  N.  A.  S. ;  also  Fertilization*  of  Plants. 

Fed'eralist,  written  also  FoDderali^t  [from  the  Lat. 
ftednxy  meaning  a  "league,"  and  akin  ii>  fides,  "  faith"], 

I.  A  collection  of  essays  written  in  iavor  of  the  new 
(present)  Constitution  of  the  U.  S.,  and,  with  the  exception 
of  the  concluding  nine  of  the  eiglity-six  numbers,  origin- 
ally published  in  The  Tndependettt  Journal,  a  semi-weekly 
newspaper  printed  in  the  city  of  Xew  York,  between  the 
27th  of  Oct..  17S7.  and  the  2d" of  Apr..  1788.  Its  authors 
were  Alexander  Hamilton,  James  Madison,  and  John  Jay, 
who  addressed  themselves  over  the  common  signature  of 
*•  Publius,"  in  a  series  of  letters,  "To  the  People  of  the 
State  of  New  York,"  with  the  avowed  purpose  of  securing 
the  accession  of  that  State  to  the  Constitution  as  proposed 
by  the  Federal  convention  of  Sept.  17,  1787. 

The  immediate  cause,  or,  so  to  say,  provocation  of  the 
work,  was  the  appearance,  almost  simultaneously  with  the 
recommendation  of  the  convention,  of  two  series  of  able 
articles  so  severely  criticising  the  proposed  Constitution 
that  its  adoption  was  more  than  endangered.  Mr.  Hamil- 
ton resolved  to  counteract  these  attacks  through  the  same 
means,  the  public  press — to  answer  the  arguments  advanced, 
and,  in  reply  to  a  charge  that  the  supporter?  of  the  Consti- 
tution designed  to  supplant  the  Union  of  the  States  by  their 
fusion  under  a  centralized  {if  not  monarchical)  government, 
to  retort  upon  its  opponents  with  an  implied  accusation  of 
favoring  the  division  of  the  States  into  separate  confeder- 
acies. For  this  pui-pose  he  drew  up  a  syllabus  of  essays, 
to  be  written  by  himself  and  associates,  which  should  per- 
spicuously exhibit  the  advantages  of  the  Union,  expose  the 
insufficiency  of  the  subsisting  Confederation,  with  the  ne- 
cessity of  a  more  energetic  government,  and  advocate  the 


plan  under  consideration  by  showing  that  it  was  the  least 
objectionable  of  any  feasible  scheme,  and  that  it  conformed 
to  republican  principles  and  ajtproved  institutions. 

It  is  beyond  reasonable  doubt  that  Mr.  Jay.  then  secretarv 
for  foreign  afifairs,  discussed  the  foreign  relations  of  the 
States  in  the  second,  third,  fourth,  and  fifth  numbers,  and 
the  lodgment  with  the  Senate  of  the  treaty-making  power 
in  the  sixty-fourth.  Concerning  the  respective  shares  of 
Hamilton  and  Madison  in  the  authorship  a  dispute  early 
arose  between  the  admirers  of  those  gentlemen.  The  curi- 
ous reader  may  consult  the  introduction  to  Mr.  Dawson's 
edition  for  a  summary  account  of  this  not  unembittered 
controversy,  which  was  never  of  much  moment  save,  may- 
hap, as  to  No.  49  and  those  immediately  succeeding,  relat- 
ing to  the  independence  of  the  several  departments  of  the 
government.  It  is  a  noteworthy  indication  of  the  import- 
ance attached  by  Mr.  Hamilton  to  the  posthumous  fame  of 
his  connection  with  the  work  that  he  was  at  pains  to  leave 
a  significant  memorandum  concerning  it  in  the  office  of  a 
friend  the  day  before  his  fatal  duel  with  Aaron  Burr. 

In  estimating  its  merits  the  FcderulisC  is  to  be  judged 
as  a  collection  of  fugitive  pieces  intended  to  vindicate  a 
specific  Constitution,  rather  than  as  an  elaborate  treatise 
on  the  science  of  government.  For  the  end  aimed  at  it  was 
admirably  adapted.  The  basis  of  the  argument  wclinigh 
throughout  is  utility,  or,  as  has  been  somewhat  hnrshly 
said,  "interest  and  fear."  From  this  point  of  view  it 
would  have  been  difficult  to  adduce  more  convincing  rea- 
sons for  the  preservation  of  the  Union  :  many  of  them,  in 
the  light  of  more  recent  events,  savor  of  prescience.  The 
method  is  mainly  empirical,  rarely  speculative.  The  style 
is  elevated,  yet  designedly  popular.  The  whole  is  replete 
with  more  or  less  familiar  illustrations,  particularly  from 
history.  It  may  be  true,  as  was  the  opinion  of  Mr.  Stuart 
Mill,  that  a  more  philosophical  work  upon  modern  democ- 
racy has  been  founded  upon  American  institutions,  but  it 
was  also  said  by  a  no  less  eminent  foreigner,  M.  Guizot, 
that  "in  the  application  of  the  elementary  principles  of 
government  it  is  the  greatest  work  known.*' 

If  the  Constitution  is  to  be  interpreted  according  to  the 
intention  of  its  framers  and  the  understanding  of  those 
who  ratified  it,  an  acquaintance  with  the  Federalist  is 
nearly  indispensable.  It  also  affords  a  valuable  view  of 
many  of  the  cardinal  differences  of  the  parties  which,  under 
various  names,  have  contended  in  American  politics. 

The  first  collected  edition  appeared  in  1788  in  two  l2mo 
volumes  from  the  press  of  J.  &  A.  M'Lean.  the  proprietors 
of  The  Indeprndcnt  Journal.  It  has  since  been  issued,  in 
this  country  and  abroad,  in  over  twenty  editions,  of  which 
one  by  Mr.  Dawson  is  the  most  attractive  and  complete. 
The  references  in  this  article,  ho%vever,  are  made  to  the 
numbers  of  the  first  and  more  familiar  edition. 

II.  The  uomo  of  a  political  party  prominent  in  the  early 
history  of  the  U.  S. 

Various  circumstances  have  been  assigned  as  its  origin. 
But,  whatever  its  proximate  cause,  its  real  basis  must  be 
sought  in  divergent  connections  and  interests  of  long  and 
gradual  growth.  During  the  struggle  for  independence  the 
Kevolutiunary  government  was  supported  by  a  devotion 
frequently  cited  by  observant  foreigners  as  a  marvellous 
example  (c  .7.  Constant,  Cours  de  politique,  i.  p.  101,  ed. 
1872).  Upon  the  accomplishment  of  the  Revolution  and 
relaxation  of  the  motives  to  the  self-denial  which  alone 
had  made  it  possible,  the  necessity  of  a  more  vigorous  au- 
thority for  the  unimpassioned  purposes  of  peace  became 
irresistibly  apparent.  AVhat  change  would  be  most  expe- 
dient was  the  question  to  be  decided. 

Experience  of  the  shortcomings  of  the  existing  system 
had  peculiarly  impressed  its  defects  upon  the  leading  citi- 
zens, who  had  had  the  most  to  <lo  with  administering  it.  A 
majority  of  these  were  imbued  with  British  constitutional 
traditions,  and  not  unaffected  by  the  exercise  of  peremptory 
powers  during  the  war.  They  distrusted  the  capacity  of 
the  masses  to  manage  their  own  concerns,  and  feared  in 
the  common  people  a  disrespect  for  the  rights  of  persons 
and  of  property.  They  believed  it  necessary  to  consolidate 
the  country  under  a  general  national  government  powerful 
enough  to  permeate  the  whole.  Though  by  no  means  har- 
monious as  to  the  powers  to  be  conferred,  they  were  unan- 
imously in  favor  of  a  "  strong  government."  AVith  these 
the  commercial  classes  generally  sided,  as  did  also  the 
greater  number  of  those  distinguished  by  wealth  and  social 
position. 

On  the  other  hand,  the  very  self-sacrifice  so  long  prac- 
tised had  increased  the  attachment  of  the  masses  for  inde- 
pendent local  institutions,  and  quickened  their  jealousy  of 
an  overshadowing  authority  beyond  the  reach  of  *' a  swift 
responsibility."  They  had  dearly  learned  the  worth  of  the 
Union,  but,  imputing  to  the  more  aristocratic  party  a  de- 
sign to  subvert  their  liberties,  and  believing  a  limited  alli- 
ance of  free  States  sufficient  for  their  purposes,  they  desired 
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to  retain  the  federal  league  (under  the  Articles  of  CoDfedera- 
tion),  somewhat  modified  to  suit  nnfureseen  needs. 

Out  of  thi^  coiiliict  came  the  Coustitutiou,  "extorted," 
in  the  words  ut  Juhu  Quiiicy  Adams,  "  frum  the  grinding 
necessity  of  a  reluctant  naiinn."  By  one  of  those  freaks 
of  nomenclature  not  uncommon  in  religiuu  and  politics, 
those  who  favored  the  eo^^ulidation  of  (he  States  into  one 
nation  received  the  name  of  "  Federalists,"  while  the  mis- 
nomer of  "Anti-Federalists"  was  bestowed  upon  their  op- 
ponents, who  least  of  all  deserved  it. 

With  the  administration  of  (ten.  Washington  the  Federal- 
ists came  into  ascendency.  Having  only  accepted  the  com- 
promise Constitution  in  default  td  something  more  to  their 
liking,  they,  under  the  aceomjiiished  leadership  of  Hamil- 
ton, set  nbout  finding  in  (hat  instrument  a  warrant  for  the 
government  they  desired  through  tlie  doctrines  of  "  imjilied 
and  constructive"  constitutional  power,  of  the  exercise  of 
which  the  establishment  of  a  nation;il  bank  and  the  assump- 
tion of  the  State  debts  may  serve  as  examples.  This  per- 
version of  the  organic  law  of  the  hind  caused  the  defeat  of 
the  Fciieralists  and  the  accession  of  their  opponents  (under 
the  name  of  Republicans)  in  the  election  of  Mr.  Jefferson, 
who  announced  as  tho  new  policy  "  the  sujiport  of  the  State 
governments  in  all  their  rights  as  the  most  competent  ad- 
miniatra'ions  for  our  domestic  concerns  and  the  surest  bul- 
wark against  anti-republican  tendencies — the  preservation 
of  (he  general  government  in  its  whole  couytitutional  vigor 
as  tho  sheet-anchor  of  our  peace  at  home  and  safety  aliroad." 
The  power  of  tho  Federalists  was  irretrievably  lost  by  their 
action  in  the  famous  Hartford  Convention,  which  was  called 
to  protest  against  alleged  neglect  of  New  England  during 
tho  last  war  with  Great  Britain,  but  which  fastened  upon 
th'jm  tho  imputation  of  condemning  tho  war  itself.  Tho 
party,  as  such,  expireil  six  years  later  on  tho  election  of 
Mr.  Monroe  and  the  commencement  of  the  '*eraof  gotnl 
feeling."  Long  after  its  public  overthrow  tho  sceils  sown 
by  this  powerful  organization  continued  to  bear  fruit,  par- 
ticularly in  the  judiciary,  its  la.st  stronghoM.  Despite  that 
its  prestige  was  broken  even  here  by  tho  resistance  of  Mr. 
Secretary  Madison  to  a  mandamus  of  the  Supremo  Court 
in  tlio  case  of  Marbnry.  one  of  the  so-called  "'  midnight  ap- 
pointees" of  Mr.  Adams,  the  de^-isions  of  that  tribunal  long 
continued  under  the  inlluence  of  l''ederalist  doctrines,  of 
which  a  striking  instance  is  to  bi;  found  in  the  Drcd  Scott 
case,  wherein  the  leading  opinion  was  delivered  by  Mr. 
Chief-.Justice  Taney,  himself  an  old  Federalist. 

HI.  The  generic  name  of  divers  political  parties  in  Spain 
opposed  to  monarchical  government,  but  favoring  very  dif- 
ferent systems,  ranging  from  a  socialism  resembling  that  set 
up  by  (he  Parisian  (.'ommuncof  1S7I  to  a  republic  patterned 
after  the  V.  S.  of  Amt-riea.  Upon  the  abdication  of  King 
Amadeus  (Feb.  11,  lS7;ij  the  government  of  the  country 
fell  to  a  national  assembly  elected  during  tho  Into  reign, 
and  mainly  made  up  of  the  miM  royalists  called  "  railicals." 
Dissensions  amongst  the  monardiists  enabled  tho  republi- 
can members,  although  in  the  minority,  to  bring  about  a 
declaration  of  the  Republic  with  a  republican  ministry, 
under  the  supervision  of  a  permanent  committee,  which 
should  represent  the  legislature  until  the  convening  of  a 
constituent  assembly.  After  the  lapse  of  a  couple  <)f  months 
preparations  were  made,  with  the  assistance  of  the  perma- 
nent committee,  for  seizing  the  government  by  a  military 
coup  d'eiiit  in  the  interest  of  Marshal  Serrano.  This  was 
frustrated  Viy  tho  a-lroit  boblness  of  the  civil  governor  of 
Matlri<l,  Sefiur  Kstcvanoy,  who,  <in  the  day  elected  for  tho 
Serrano  movement,  clisarmed  tlie  gnurls  by  which  it  was  to 
have  been  (tflected.  and  enabled  I'r»'sidi*nt  Pi  y  .Miirgall  and 
his  associates  to  dismiss  the  pernuinent  committee  and  take 
full  possession  of  the  governnit^it  by  what  is  known  as  tlio 
Feiieralist  roup  iVi'htt  of  Apr.  'Z'.\,  \>^1'.'>.  The  enduing  elec- 
tions were  favorable  to  the  republicans,  but,  through  dis- 
agreements amongst  themselves,  their  administration  lasted 
but  one  year,  when  they  gave  place  to  Scrrnno,  who,  after 
having  been  practically  dictator,  at  the  end  of  ISTI  in  turn 
yiebleil  to  tlie  nionarehy  of  Alplionso  XII. 

The  term  Fe'/rrnfiHt  h:is  iilso  been  used  at  (ither  periods 
to  designate  other  le«s  prominent  partisjns,  partieularly  In 
Spain  and  Spanish  .\morica.  Cii\ui.t:s  F.  MaiLkan. 

Frdrrnl  Pointy  (p.  of  Xew  Hnnovcr  co.,  X.  ('..  mimed 
from  lli(>  point  at  tho  entrance  to  ,\ew  InU-t  and  <'ap<^  Fear 
River,  whii'h  has  a  lighthouse  on  iron  piles;  Int.  3.'I°  i7' 
34"  \.,  I..n.  77"  :'».V  1!"  W.      Pop.  411). 

FiMrcnilsbiirff,  post-v.  and  (p.  of  Carolino  co.,  Md., 
on  Xiinticuke  River  iinil  the  Dondiester  iind  Hebiware 
R.  R..  near  the  centre  nf  tho  great  Peach  Peninsula.  It 
has  '\  churches,  a  weekly  newspaper,  '2  hotels,  :i  public 
schools,  is  well  supplied  with  stores,  and  largely  engaged 
in  the  manufacture  of  fruit-baskets.  It  is  being  rapidly 
settlecl  by  Northerners.  Principal  occupation  of  its  peo- 
ple, fruit-raising.      Pop.  of  Ip.  I.'itnl. 

(ii;(i.  IlAKKn,  Vak  "  Mauvland  Coluikr." 


Federa'tion  [from  the  Lat.  /eediu,  a.  "league"],  a 
union  of  states  under  a  compact  by  which  the  general  or 
common  government  is  supreme  in  its  own  sphere.  As 
distinguished  from  a  confederation,  with  wliieh  it  is  ofien 
cunfouuded,  a  federation  is  a  composite  sovereignty  under  n 
supreme  government  formed  from  attributes  of  sovereignty 
relinquished  by  the  constituent  states  or  component  jiarts 
of  the  new  body  politic.  It  follows,  as  to  domestic  econ- 
omy, that  a  feilerul  government  within  its  pnipcr  sphere 
can  act  directly  upon  the  individual  citizens  of  tho  several 
states,  instead  of  mediately  through  tho  state  govern- 
ments: as  to  international  relations,  it  follows,  furlher.lhat 
the  supreme  centntl  power  alone  can  hold  intercourse  with 
foreign  governments,  which  recognize  only  independent 
sovereignties.  Contrariwise,  the  several  states  funning  a 
confederation  retain  their  autonomy  and  sovereignty,  and 
can  maintain  all  internationiil  relations  not  eoufiietin'g  with 
tho  conditions  of  the  union,  while  the  in<livi<iu!il  subject  is 
answerable  only  to  his  own  state  government.  In  short,  a 
confederation  differs  little  from  an  ordinary  alliance  except 
in  the  permanency  and  intimacy  of  the  association.  Tho 
distinction  between  the  two  forms  of  government  is  aptly 
suggested  by  the  (icrman  nanus  JtmnirHHUutt  ("Union- 
State")  and  Stftitfrnhttiul  {"  Union  of  States"),  as  also  in 
tho  phraseology  of  English  writers  on  constitutional  law  by 
the  terms  '^composite  state"  and  "system  of  confederated 
states." 

An  important  consequence  of  the  relations  of  the  aggre- 
gate body  and  tho  constituent  states  of  a  federation  is  tho 
competency  of  tho  judiciary  of  each  to  examine  tho  acts 
of  the  other,  in  that  the  states  can  obviously  no  longer  ex- 
ercise the  jiowers  which  they  have  relinquisheJ  to  the  gen» 
oral  government,  and  that  tho  latter  has  no  powers  not 
expressly  conferred  upon  it. 

The  principal  existing  exumplcs  of  this  form  of  govern- 
ment are  tho  American  republics  and  the  federation  of  tho 
Swiss  cantons.  In  all  of  these  the  superintendence  of  tho 
foreign  relations  of  the  states  is  vested  in  general  con- 
gresses, which  also  have  more  or  less  direct  and  controlling 
relations  to  the  individual  subjects.  The  U.  S.  of  America 
furnish  the  most  complete  undtliorough  model  of  a  federation 
(see  CoNSTiTi'TioN  OF  THK  U.  S, ) — a  model  after  which  the 
other  American  federations  have  been  inort?  or  less  directly 
fashioued.  Tho  latter  are,  tho  *'  United  States  of  Mexico" 
(twenty-seven  states,  a  federal  district,  and  a  territory), 
tho  "United  States  of  Colombia"  (Antioquia,  Bolivar, 
lioyacii,  Cauca,  (.'undiuamareii,  Magdalena.  I'anania.  San- 
tander,  Tolima),  and  the  ••  I'nited  States  of  Hut  de  la  i'lata  " 
(fourteen  provinces,  commonly  called  the  "  Argeutiuc  Re- 
public"). 

The  Swiss  or  Helvetian  federation  is  composed  of  twenty- 
two  political  c-antons,  of  which  the  supreme  authority  is 
vested  in  a  federal  diet  composed  of  a  national  council  {a 
deputy  for  c\cry  ItlDI)  inhaliitants)  and  a  stale  council  (two 
delegates  from  each  canton).  Seven  members  arc  cbiisen 
by  the  two  brandies  of  the  diet,  on  a  joint  ballot,  to  form 
the  federal  council,  which  exercises  the  executive  authority 
under  a  president,  who  holds  offico  but  one  year,  and  is  in- 
eligible for  the  next  ensuing  term.  The  diet  is  responsible 
for  the  internal  ami  external  security  of  the  federation.  It 
iibnie  can  declare  war  or  eonclude  treaties  of  peace,  com- 
merce, or  alliance  with  foreign  jiowers.  Tho  several  can- 
tons can,  however,  conclude  conventions  respecting  matters 
of  revenue  antl  police  with  sulMirdinate  departments  of 
foreign  governments,  subject  to  the  approval  of  the  federal 
authority.  Chaiu.ks  F.  iMaiKkas. 

Toe  [Sax. /eA,  _/>«A,  a  "stipend  or  reward;"  L.  Lat. 
frnffuiti,  fvudum  ;  Scot.  /*h  ;  Fr.  _/(>/].  In  its  original 
signitieation  under  tho  feudal-law  system  of  tenure  (ho 
term  "fee"  or  "  feud"  was  emjiloyed  to  denote  tho  allot- 
ment of  land  which  a  vassal  received  from  his  superior 
lord  on  condition  of  the  performance  of  various  aervices 
in  his  lord's  behalf — cspeeiiilly  of  military  service  iu  time 
of  war.  (See  FiiruAi.  Svstf.m.)  It  was  used  in  eonlra- 
distinetion  Untilmiinm.  which  applied  to  liind  which  a  man 
owned  in  his  f)wn  right,  without  any  ol. ligation  (o  render 
Bcrviee  to  anothi'r.  But  in  the  gradual  modillootion  of 
tho  law  appertaining  to  the  tenure  of  lantled  property  tho 
word  "Ice,"  while  still  retained,  has  undcrg.ine  a  elmngo 
of  signification,  being  used  (o  de.-ignate  the  enlate  wliieh 
a  land-owner  possesses.  And  by  "iNiiiie"  in  (his  connec- 
tion is  meant  not  the  property  itself— (bough  such  nn  ap- 
plication id"  the  term  is  common  in  popular  pnrhince—but 
the  interest  which  one  has  in  ihe  laud  as  regnnU  the  nature 
and  duration  of  his  tide.  A  be,  (hereforc,  sigiiilies  nn 
estate  of  inheritanec — i.f.  nn  inten»f<l  in  Innd  which,  on 
,  tho  death  of  the  owner  without  a  will,  passrM  immediately 
\  to  his  heirs.  When  used  without  any  word  of  ilescriptiitn 
it  has  the  same  general  i-xlent  of  meaning  as  (he  phrn>e.« 
"fee-simple"  und  "  fee-fimple  nbrtolule."  Thef«c  »«(rdf  of 
I  designation  appended  are  employed  to  indicate  more  spe- 
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cificallj  that  the  estate  is  to  be  enjoyed  without  any  quali- 
fications or  restrictions  limiting  or  tending  to  limit  the  in- 
definite duration  and  absoluteness  of  the  tenure,  and  that 
it  is  indefeasible,  in  contradistinction  to  the  terras  "quali- 
fied fee,"  "  determinable  fee,"  etc.,  to  be  hereafter  explained. 
A  fee  or  fee-simple  is  the  highest  estate  iinowu  to  the  law. 
Its  mode  of  creation  by  deed  at  commuu  law  still  exhibits 
the  application  of  arbitrary  rules  derived  from  the  feudal 
system,  which  derive  their  justification  only  from  the  cir- 
cumstance that  they  are  the  result  of  the  historic  growth  of 
the  system  of  tenure,  a  factitious  importance  being  given 
to  them  which  seems,  to  a  great  degree,  unreasonalile  when 
they  are  considered  without  reference  to  their  origin.  Thus, 
it  is  absolutely  essential  that  the  word  *'  heir  "  or  "  heirs  " 
be  employed  in  a  deed  in  connection  with  the  name  of  the 
grantee,  or  tlie  only  interest  created  will  be  a  life  estate. 
The  purely  arbitrary  nature  of  this  requirement  has  caused 
its  abrogation  in  a  few  of  the  American  States  by  statute. 
In  wills,  moreover,  and  in  estates  created  under  the  doctrines 
of  Uses  (see  Uses  and  Trusts),  it  has  never  been  obliga- 
tory, since  in  these  cases  the  object  of  legal  interpretation 
has"  been  to  arrive  at  the  true  intent  of  the  devisor  or 
grantor,  and  to  eff"ectuate  his  real  purposes  without  such 
pret;ise  regard  to  the  forms  in  which  they  are  couched. 
When  a  fee  is  conveyed  to  a  corporation  aggregate  tho 
word  "heirs'"  is  unnecessary,  even  in  a  deed,  since  it  is 
not  properly  applicable;  if  tho  conveyance  be  to  a  corpor- 
ation sole,  the  word  "successors"  should  be  substituted. 
The  most  important  right  which  the  owner  of  a  fee-simple 
possesses  is  that  of  free  and  unrestricted  enjoyment  of  the 
property,  and  an  unlimited  power  to  dispose  of  it  at  his 
own  pleasure.  Even  if  any  language  be  inserted  in  the 
conveyance  through  which  he  received  his  title  restricting 
his  power  of  alienation,  it  is  void  and  may  be  disregarded. 
This  is  not  true,  however,  as  to  restrictions  upon  tho  mode 
of  occupation,  for  there  may  be  prohibitions  against  erect- 
ing buildings  of  a  certain  character  or  tho  use  of  the  land 
for  certain  specified  purposes  which  cannot  be  transgressed. 
An  owner  in  fee  may  transfer  his  entire  estate  to  another, 
or  he  may  carve  out  of  it  any  inferior  estate,  such  as  a  life 
estate  or  an  estate  for  years,  retaining  in  himself  a  rever- 
sion or  creating  a  remainder  in  a  third  person,  or  he  may 
make  any  other  transfer  he  may  think  desirable.  His  in- 
terest may  be  seized  and  sold  for  tho  payment  of  his  debts, 
either  in  his  own  lifetime  or  after  his  death,  in  exclusion 
of  the  claims  of  his  heirs. 

Estates  in  foe  inferior  to  a  fee-simple  are  termed  "base" 
or  "qualified"  or  "determinable"  fees — i.e.  estates  of  in- 
heritance which  are  granted  with  qualifications  or  restric- 
tions which  may  cause  their  defeasance.  These  assume 
various  forms.  Thus,  there  may  bo  a  fee  upon  limitation, 
as  an  estate  given  to  A  until  B  goes  to  Boston.  In  such  a 
case,  if  B  ever  goes  to  Boston  the  estate  is  at  once  de- 
feated; if  he  never  goes,  the  fee  becomes  absolute.  A  fee 
may  bo  granted  upon  condition,  as  an  estate  to  A  on  con- 
dition that  ho  builds  a  market  upon  the  land  within  three 
years.  If  the  grantee  fails  to  comply  with  the  stipulation, 
the  grantor  or  his  heirs  may  re-enter  after  tho  condition  is 
broken  and  recover  the  estate.  Limitations  are  created  by 
words  of  time;  conditions,  by  terms  in  the  nature  of  a 
proviso.  There  are  also  what  are  styled  estates  upon  con- 
ditional limitnfioii,  as  an  estate  to  A  until  B  goes  to  Bos- 
ton, when  the  estate  is  to  pass  to  C,  some  third  person. 
No  entry  is  required  in  such  a  case  by  the  grantor  to  de- 
feat the  estate,  as  in  the  case  of  a  condition,  but  on  the 
occurrence  of  the  event  specified  the  estate  is  at  once,  ipso 
factOf  vested  in  (',  the  grantee  in  the  alternative.  There 
was,  moreover,  a  fee  conditional  at  common  law,  which 
was  afterwards  modified  by  statute  into  a  peculiar  estate 
termed  a /ee  taii.  This  was  created  when  an  estate  was 
given  to  a  man  and  the  "  heirs  of  his  body."  In  this  cas3 
the  grantee  had  a  fee,  but  could  not  make  disposition  of 
it  so  as  to  defeat  the  right  of  the  heirs  designated.  This 
particular  restriction  at  common  law  was,  in  course  of 
time,  in  England  avoided  by  a  resort  to  ingenious  legal 
fictions,  as  by  fines  and  recoveries;  and  in  the  American 
States  there  has  been  very  generally  an  entire  abolition  of 
this  form  of  estate,  or  so  fundamental  a  change  in  it  that 
this  mode  of  limitation  is  made  equivalent  to  a  convey- 
ance in  fee-simple.  (See  Entail.)  (On  this  general  topic 
consult  Washimrn  on  lieaf  Proprrt)/;  Williams  on  the 
same  subject;  Cruise's  Dit/est:  Kext's  Com  writ  furies,  etc.) 
Georob  Chase.     Revised  bv  T.  W.  Dwight. 

Fee'jee  (Fi^ji^  Fyi,  or  Viti)  Islands  is  a  group  in 
the  South  I'neific  Ocean,  between  lat.  1J°  ;'.0'  and  20°  30' 
S.,  and  Ion.  177^^  and  178°  W..  numbering  about  200  islands, 
of  which  about  SO  are  inhabited.  They  were  discovered  in 
1643  by  the  Dutch  navigator  Tasman,  but  not  fully  ex- 
plored until  IS  10,  when  they  were  visited  by  the  American 
navigator  Wilke?^.  The  two  largest  islands  are  Viti  Lovu, 
having  an  area  of  9i'  miles  by  oO,  and  an  estimated  jtopula- 


tion  of  50.000  ;  and  Vanua  Levu,  with  about  30,000  ;  tho 
others  are  small.  The  Feejee  Islands  are  of  volcanic  origin  ; 
earthquakes  are  common  and  hurricanes  periodical.  The 
soil,  which  consists  of  a  deep  yellow  loam,  and  is  well 
watered,  is  exceedingly  fertile,  and  the  moist  and  hot  clim- 
ate, the  tem])erature  ranging  from  00°  to  120°,  calls  forth 
a  most  luxuriant  vegetation,  consisting  of  bread-fruit 
trees,  bananas,  cocoanuts.  sugar-canes,  and  tea-plants ; 
cotton  grows  wild.  The  inhabitants  were  a  most  fierce  and 
savage  race,  middle-sized,  strong-limbed,  short-necked, 
with  a  complexion  between  copper-color  and  black.  They 
live  in  tribes,  each  tribe  being  governed  by  its  own  chief, 
who  rules  absolutely.  Lately,  however,  the  eff"orts  of  Chris- 
tian missionaries  have  been  followed  with  success,  and  in 
ISGI  the  king  and  chiefs  of  Viti  Levu  ft>rmally  otfered  the 
island  to  Great  Britain  ;  which  offer,  after  nuany  hesita- 
tions, was  accepted  in  1S74,  when  the  British  Hag  was  first 
hoisted  on  Feejee  soil.  Tho  population  of  the  islands  is 
probably  200,000,  some  of  the  smaller  islands  being  ex- 
ceedingly populous.  It  was  formerly  true  to  call  the  island- 
ers cannibals,  but  it  is  not  true  now.  This  was  the  case 
when  the  Wesleyan  missionaries  went  there  in  1S36,  but 
now  100,000,  or  half  the  whole  native  population,  regularly 
attend  church  on  the  Sabbath.  There  are  22,223  church- 
members.  There  are  003  native  preachers  of  the  gospel. 
There  are  l.')24  day  schools,  attended  by  57,057  children, 
and  the  barbarities,  crimes,  and  vices  of  their  former  state 
have  within  a  few  years  greatly  lessened. 

Feel'iiig  has  a  double  definition.  In  its  narrower  mean- 
ing it  refers  simj^ly  to  the  sense  of  feeling,  and  denotes  the 
sensation  produced  by  an  object  on  the  sensory  nerve,  as 
hearing  denotes  tho  sensation  produced  by  an  object  on 
tho  auditory  nerve,  sight  the  sensation  jiroduced  by  an  ob- 
ject on  tho  visual  nerve,  and  so  on.  lu  its  wider  sense  it 
comprises  all  the  impressions  wo  receive  through  the  senses, 
as  they  all  arise  from  the  same  general  eensiljility,  which 
is  merely  particularized  in  the  special  sensory  organs;  but 
it  refers  to  them  not  as  far  as  thoy  are  sensations  in  the  or- 
gans of  sense,  but  as  far  as  they  are  modifications  of  con- 
sciousness. Thus,  feeling  is  nearly  synonymous  with  emo- 
tion, and  the  two  expressions  are  often  used  synonymously, 
though  emotion  is  more  properly  applied  to  the  separate 
states  of  tho  feeling,  and  feeling  to  the  general  capacity 
for  emotions.  Emotion  refers  to  tho  shifting,  changing 
surface  of  the  feeling — feeling,  to  tho  steadily  recurring 
sentiments  rooting  in  the  depths  of  our  organization. 

In  this,  its  wider  sense,  feeling  is  one  of  the  three  forms 
under  which  tho  mind  becomes  conscious  of  itself,  thought 
and  will  being  tho  two  others.  The  mind  is  conscious  of 
itself  only  as  far  as  it  feels  or  thinks  or  wills,  and  it  is 
never  conscious  of  itself  as  performing  more  than  one  of 
these  operations  at  a  time,  the  two  others  being  either  dor- 
mant or  absorbed.  But  although  intellect,  volition,  and 
feeling  thus  form  three  very  diflcrent  manifestations  of 
the  mind,  tho  distinction  between  them  is  nevertheless 
only  an  abstraction;  in  actual  life  no  line  of  separation 
can  be  drawn.  Thus,  feeling  involves  thought,  and  thought 
feeling.  An  impression  on  our  sensibility  remains  a  sensa- 
tion in  the  organ  of  sense  until  an  idea  is  sent  out  to  meet  it, 
to  introduce  it  into  consciousness,  and  to  transform  it  into 
a  feeling.  All  feelings — anger,  pity,  sorrow,  love,  joy,  etc. 
— are  charged  with  ideas.  They  express  themselves  not 
only  through  laughter  and  tears,  but  in  winged  words,  and 
when  they  are  strong  they  make  men  eloquent.  Feelings 
which  are  untouched  by  intellect  we  refuse  to  call  feelings; 
we  call  them  instincts,  cravings,  appetites,  desires,  and  so 
on.  On  the  other  hand,  ideas  are  nothing  but  feelings 
which  have  been  fixed  in  the  memory,  and  by  comparison, 
analysis,  abstraction,  and  other  processes  of  thinking, 
wrought  into  thoughts.  A  man  has  so  many  original  ideas 
as  he  has  living  feelings,  and  no  more ;  the  rest  are  un- 
original, often  borrowed,  sometimes  stolen.  Our  ideas  cor- 
respond to  our  feelings,  not  only  with  respect  to  their  num- 
ber, but  also  with  respect  to  their  quality — nay,  even  with 
respect  to  their  most  delicate  coloring.  A  man  who  feels 
hatred  can  rise  in  morals  to  the  idea  of  justice,  but  never 
to  that  of  love.  With  Seneca,  all  his  idea?  were  tinged  by 
a  cold,  vain  pride;  with  Voltaire,  by  a  malicious,  cowardly 
joy;  with  Hegel,  by  a  broad,  benign  sympathy;  with 
Stuart  Mill,  by  a  machine-like  exactness  and  delicate  sub- 
tleness. To  draw  a  broad  and  unwavering  line  of  demar- 
cation between  thought  and  feeling,  or.  generally,  between 
the  three  different  manifestations  of  the  human  mind,  and 
to  assign  to  each  of  them  its  own  thoroughly  encircled 
sphere,  as  the  old  psychology  tried  to  do,  is  impossible, 
and  leads  to  grave  errors.  To  discover  and  describe  the 
delicate  transitions  or  tr.ansfusions  of  thought,  feeling,  and 
will,  as  modern  psychology  tries  to  do,  is  of  paramount 
importance  for  tho  right  understanding  of  the  human 
mind,  and  has  proved  less  difficult  than  it  seemed  at  first 
si,rht.  Clemens  Petersen. 
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Fees'burg,  post-v.,  Clark  tp.,  Brown  co..  O.   Pop.  201. 

rehiiric  (or  Vehm'ic)  Court  [Gcr.  i'tnujtricht;  Old 
Cicr.  Whm,  "  punisliuicnt  "j,  ol'  Geriiiany.  It  ia  claimed 
by  some  that  <_'hariuiuaj;ne  tir:<t  ur^jiniztd  thcjic  courts,  and 
by  others  that  they  came  down  from  iIil-  antf-historic  <ior- 
maiis;  but  whether  cither  of  these  slateineut**  is  correct 
or  not,  they  first  appear  in  history  duriiiji;  the  anarchical 
days  whieh  followeil  the  expulsion  of  Henry  the  Lion  from 
his  estates  by  the  Diet  of  Wnrxliur-;  in  IISO.  This  court 
was  oompnsed  of  '*  iuitiatcfi  "  nieinlicrs  (  H'i'sac/j(/< ),  who 
were  sworn  to  secrecy  by  a  tremendous  oath.  The  arch- 
bishop of  Cologne  (as  lord  of  Westphalia)  and  the  emperor 
were  at  least  nominal  membcra.  The  courts  were  presided 
over  by  a  Fvtiijni/,  or  free  count.  Their  tribunals  were 
cither  open — hold  by  day  in  the  open  air — or  secret,  the 
latter  being  held  for  the  trial  of  the  more  serious  oftenccs. 
The  Fehinic  courts  came  to  have  a  must  extensive  and 
dreadful  authority.  Not  only  feudal  barons,  but  at  least 
in  one  instance  the  empornr  himself  was  citetl  before  this 
irresponsible  tribunal.  In  the  I'aet  of  Westphalia  (1.371) 
they  were  recognized  as  lawful.  In  14.18  the  emperor  Al- 
bert II.  attempted  to  suppress  them.  In  1401,  so  dreadful 
was  their  influence  that  many  nobles,  prchites,  and  cities 
of  (Jerraanv  and  Swilzerlnndeoinbined  to  resist  their  power. 
In  1495.  Maximilian  I.  gave  them  a  new  code,  which  great- 
ly reduci^d  their  authority.  In  1.")(>S  their  last  open  court 
was  held  near  Celle  in  Hanover,  but  in  Westplialia,  their 
true  home,  these  courts  nominally  existed  until  1^11. 
holding  secret  meetings,  but  were  suppressed  in  the  latter 
year  by  Jerome  Bonajjarte.  Born  of  a  stern  necessity,  the 
Fehraic  courts  came  in  time  to  bo  a  serious  evil,  and  are 
now  chiefly  remembered  for  the  excessive  cruelty  of  their 
punishments. 

Fcia,  a  large  lake  of  Brazil,  130  miles  N.  E.  of  Rio 
Janeirn.  near  the  .\tlantie,  with  which  it  has  been  connected 
by  a  canal.     It  is  shallow,  but  abounds  in  fish. 

Feiltl  (Rt.  Rev.  Er)WARD),  D.  D..  b.  in  England  in  1801. 
was  educated  at  Rugby  and  at  Queen's  College,  Oxford, 
where  he  gniduated  with  honors,  and  in  1827  became  u 
public  examiner.  He  held  the  living  of  English  Bicknor, 
Gloucestershire,  and  in  1844  was  consecrated  Anglican 
bishop  of  Newfoundland,  receiving  tlie  appointmeut  from 
the  queen.  His  diocese  injiudea  the  Bermudas,  and  ho 
18  cr  fffi,'-io  a  member  of  the  government  of  the  latter 
colony. 

Felanich'e,  or  Felanitx^  an  old  town  of  the  Spanish 
island  of  .Majorea.  Ft  has  considerable  trade  in  wine, 
brandy,  and  fruit.  On  a  neighboring  mountain  is  the  old 
castle,  with  its  subterranean  vaults  constructed  by  the  Moors. 
Pop.  Mn8. 

Felch  (Alphkits),  h.  in  Limerick.  Me.,  Sept.  28.  ISOfi; 
graduated  at  Bowdoin  flollegc  1827,  and  became  a  lawyer 
of  Miehigan;  was  in  the  State  legislature  Is;i6-.17;  bank 
commissioner  18,'18-3'J;  auditor-general  of  Michigan:  wa^ 
a  judge  of  the  State  supreme  court  1842-45:  governor  of 
Michigan  184(i-I7:  \hi>.  Senator  1847-53;  was  a  commis- 
sioner of  California  land  claims  185.3-5(5. 

Felch'viHo,  post-v.  of  Reading  tp..  Windsor  co.,  Vt. 
It  has  mtuuifiu-turcs  of  furniture  and  other  goods.  It  is 
50  miles  S.  of  Mnntpelier. 

Feld'kirch,  thriving  manufacturing  town  of  Austria, 
in  Hie  Vorarlberg,  is  the  scat  of  a  bishop.  (JiifVragan  t.i  the 
bishop  of  Brixen.  and  vicar-general  of  the  Voriirlberg.  It. 
has  an  important  .Jesuit  educational  institution  (Stella 
Matutina)  and  a  Capuehin  cloister,  and  is  tho  seat  of  im- 
portant courts,  etc.  It  is  20  miles  S.  W.  of  Bregenz.  Its 
manufactures  are  varied  and  important.      Pop.  2.350. 

Feld'spar,  or  Folspar,  a  term  in  mineralogy  de- 
rived from  the  IJennaii  i'l  liixpitth  ("field-spar"),  or,  ac- 
cording to  some,  from  /V7w,  a  "rock."  i\\\\\  applied  to  a 
family  of  minerals  embracing  many  species,  wliieh  crystal- 
lize in  several  system.-.  In  chemical  eoniposilion  they  all 
agree  in  being  silicates  of  alumina,  with  silicates  of  other 
bases,  either  sofla,  potash,  or  lime.  By  some  nnlhors  the 
term  is  restrir-ted  to  one  species,  tho  common  potash  fr-ld- 
spar,  or  orthoelase.  Popularly,  the  term  is  also  applied  to 
albito,  a  sofla  f<*ltlspar,  and  to  labradorite  ami  oligoclase. 
soda-lime  feld«'pars,  etc.  Feldspars  enter  largely  into  the 
composition  of  all  granitie  and  of  niany  metamorphic  rocks, 
and  form  thr  i-hii-f  eb-ment  of  porphyries  and  volcanii? 
roeks.  In  th'-ir  drcmnpoHilion  thi-y  iire  the  sourer'  of  clay. 
Moonstone  and  hipis  lazuli  are  members  of  this  family 
valued  in  tho  arts,  and  feldspar  ia  also  used  ns  a  glaze  for 
poreelaiii.  EhWAUh  C  H.  !>av. 

F<*lrsjyha''/a,  town  of  Hungary,  on  the  road  between 
Pesth  \\\\\\  Temesvar.  It  has  great  cattle-markets,  and  an 
extensive  trade  in  corn,  wine,  and  fruit.      Pop.  1U,.3H0. 

Fcli'cP,  de  (FonrrsATo  Baktoi.ommko),  b.  ut  Rome 
Aug.  24,  1723;  studied  at  Rome  and  Naples;  olopcd  with 


a  nun  to  Switzcrlaod,  and  became  a  Protestant  printer, 
editor,  and  teacher  of  Yvcrduu  ;  published  Italian  and 
other  trauslations  of  the  leading  philosophical  works  of 
that  period:  wrote  some  original  works  Upon  uutural.  na- 
tional, aitd  civil  law:  and  was  the  principal  editor  of  au 
Kncyvhiprilit:  |  in  JS  vols,,  1770-sii)  bused  upon  the  great 
French  ICnnjrlnp.'dU-.     I>ied  at  Yverdun  Feb.  7,  178y. 

Felicis'^iinuS)  a  deacon  of  Carthage,  ordained  by  the 
enemies  of  the  bishop  Cyprian  while  he  was  absent  in 
time  of  persecution,  between  Feb.  250,  a.  i>.,  and  April, 
251  A.  i>.  He  was  a  man  of  wealth,  of  talents,  of  energy, 
and  of  influence.  As  soou  as  he  returned  to  Carthage, 
Cyprian  summoned  a  eouneil  which  excommunicated  Feli- 
cissimus  and  the  presbyters  who  sympathized  with  him. 
Refusing  to  submit,  the  party  chose  one  of  their  own  num- 
ber (Fortunatus)  in  place  of  Cy|irian  as  bishop.  Felieis- 
simus  was  deputed  to  rejiresent  their  cause  at  Home  and  to 
sustain  charges  against  Cyprian.  This  project  failed,  and 
the  schism  soon  came  to  au  end.  (See  Ct/prt'anir  Kptntlcg, 
38  and  55,  for  the  character  of  Felicissimus,  drawn  in  the 
darkest  colors.) 

Another  Felicissimus  was  a  friend  of  Cyprian,  and  first 
to  suffer  in  the  Deeian  persecution.  It  is  uncertain  whether 
he  is  the  Saint  F'ellcissimus  named  in  the  martyrologies. 

R.  D.  HiTcHrorK. 

Felic'itas,  Saint,  a  mother  and  a  martyr  |>ut  to  death, 
with  lier  seven  suns,  at  R<Mne  uniler  Marcus  Aurelius  An- 
toninus ( 1  fil-ISO  a.  i).).  AU  were  arraigned  together  be- 
fore the  tribunal  of  Publius  the  prefect.  To  the  question 
whether  they  would  sacrifice  to  idols,  they  replied  by  a  firm 
refusal,  fearlessly  confessing  their  Christian  faith.  The 
officer  informed  the  emperor  of  their  refusal,  and  by  him 
they  were  left  to  the  sentence  of  the  judges,  who  ordered 
tho  sons  to  be  put  to  death  by  diverse  punishments,  but 
the  mother  to  be  beheaded. 

Another  of  the  same  name  suffered  death  for  the  Chris- 
tian faith,  in  company  with  Saint  Perjielna,  under  Cara- 
ealla  (21 1-217  A.  1).).  The  two.  who  alike  remained  firm 
in  their  refusal  to  offer  sacrifice  as  they  were  required. 
were  first  exposed  to  wild  beasts,  and  after  having  been 
torn  by  them,  were  put  to  death.  R.  i>.  Hitchcock. 

Friic'ity,  post-v.  of  Franklin  tp.,  Clermont  co.,  0.,  42 
miles  S.  E.  from  Cincinnati.     Pop.  'J55. 

Fcl'idtr  [from  /'«/m,  the  typical  genus  of  tho  family], 
a  family  of  the  order  Feme  and  group  ^luroidea,  distin- 
guished by  the  dentition  (M.  \,  P.  M.  §  or  %.  C.  \,  I.  g  X  2 
=  2S  or  30),  form  of  body  (cat-likej,  digitigrade  feet,  and 
tho  absence  of  au  alispheroid  canal.  Most  of  the  foims 
have  retractile  claws,  but  the  hunting  leopard  {(iiifpattlu) 
has  non-retractile  ones.  The  family  contains  the  cats, 
lions,  tigers,  panthers,  leopards,  lynxes,  etc, 

Felix,  tp.  of  Crundy  co.,  HI.      Pop.  OIC. 

Fe'lix,  tp.  of  (irundy  co.,  Ia.     Pop.  650. 

Fc'lix  [(ir.  *^Ai$]  Antonh'S,  a  freedman  of  the  emperor 
Clai  ims,  whence  he  was  also,  according  to  Suidas,  called 
Clauilius,  and  a  brother  of  the  powerful  freedman  Pallns, 
through  whose  influence  with  the  emperor  and  the  emjiress 
Agrippina,  Felix  was  iipjuiinted  jiroeuralor  of  .ludiea  about 
53  A.  II.  He  found  his  prttvinee  filled  with  disorders  and 
tumults,  caused  by  the  robbers  and  assassins  («»rfim)  who 
then  abonndeil,  and  he  exorcised  great  severity  in  repress- 
ing (hrin.  bnt  be  also  was  guilty  of  great  rapacity.  .Mar- 
ried Orusilla  'youngest  daughter  of  Herodes  Agrippa  1.), 
whom  he  induced  to  leave  her  former  husband.  It  was  this 
Felix  to  whom  Lysias  sent  tho  apostle  Paul,  and  before 
whom  he  "  reasitned  id'  righleousness.  temperance,  and 
judgment  to  come."  In  A.  h.  00  (probably,  but  the  year  is 
unerrtaiui  he  was  sueeeedeii  by  Fiwlus.  and  on  his  return 
to  Rome  the  Jews  preferred  complaints  against  him.  but  ho 
was  saved  from  ])unishmoDt  by  the  influence  of  his  brother 
Piillas.  !*•  l>i(isi,KK. 

FMix  (  CAl.KSTiN  J.oSKl-n ).  .lesnit  prenebir,  b.  at  Neiivillc- 
snr-l'Escaut  .June  28,  l.slU.  began  pnaebing  in  Paris  in 
1S5I  wilh  great  success,  entered  the  Soeiety  of  Jcpus  in 
1K37,  and  has  contributed  largely  lo  //Atni  ./r  /ii  Jirtiifiou, 
and  is  the  author  of  several  works.  "  conferenecs,"  ser- 
mons, etc, 

Felix  {Mahcis  Misrcti's),  commonly  called  Mixrciis 
FKl.ix.an  elo(|uen(  Ronmn  hi«y«  r  iind  Christian,  who  prob- 
ably lived  about  2.".!'  A.  II. .  bur  III.'  periiid  when  he  lived  ii4 
not" at  all  certain.  Wrote  tlo-  dialogui*  O./.inii..  dl•^iKned 
as  a  popular  defence  of  Chrisliftnily.  and  rcnuirkabje  for  its 
choice  diction.  The  edition  of  (Jmnovius  (  Leyden,  1707) 
i»  one  of  the  best.  * 

Felix  l.v  Smnt.  succeeded  Pope  Dinnysius  Dec.  2fl, 
2l»l'  A.  i>.  Iri  the  pefeeulitins  under  the  Roman  emperor 
Aureliun  be  wnM  condeintted  to  die,  but  expired  in  prison 
Dee.  22,  271.  — Fr.M\  II.,  Por**:.  chosen  by  the  Arians  or 
by    tho   emperor    Consljintius    in    355,   during    Liberius's 
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exile,  upon  whose  return  he  was  expelled.  D.  Nov.  22, 
363,  and  was  canonized  by  the  Romish  Church. — Felix 
III.,  pope  in  -is;i  a.  i»..  was  a  native  of  Rome  and  great- 
grandfather of  Uregory  the  Great.  His  eondemnation  of 
Acsins,  patriarch  of  Constantinojde,  accused  of  heresy  in 
484.  occasioned  the  first  schism  between  the  Ea.«tern  and 
the  Western  churches.  D.  Feb.  24  or  25,  4^2. — Felix  IV.. 
pope  in  July,  J26,  appointed  by  Theudoric,  king  of  the 
Gutbs.  D.  Oct.,  530. — Felix  V.,  Popk  or  Antipope,  was 
elected  by  the  Council  of  Bale  Nov.  5,  1439,  and  conse- 
crated July  24.  1440,  but  renounced  the  pontificate  Apr.  0, 
144t|. — Felix,  bishoji  of  Urgel.  in  Catalonia,  in  the  eighth 
century,  promulgated  the  "  Adoptian  heresy" — I.e.  that 
Christ,  as  man,  was  merely  the  adopted  son  of  God.  Ue 
was  deposed  and  bani.shed  about  SOU,  and  d.  about  818, 

Fell?  tp.  of  Luzerne  co.,  Pa.     Pop.  343. 

Fel'lah,  plu.  Fellahin'  [Arab,  "peasant"],  a  term 
designating  the  laboring  class  in  Egypt.  They  are  mostly 
Mohammedans,  but  a  few  of  them  are  Copts.  Except  the 
slaves,  they  arc  the  lowest  class  of  the  ]H)pulation.  Polit- 
iciilly  and  socially,  they  arc  in  a  deplorable  condition. 
They  arc  far  more  numerous  than  any  other  body  of  the 
Egyptian  people.  They  are  of  mixed  Coptic,  Arabian,  and 
Nubian  stock.  They  are  licentious,  idle,  and  obstinate 
from  the  effects  of  many  ages  of  grievous  oppression.  The 
name  Frf/ahin  is  also  given  to  the  laboring  classes  of  other 
Mohammrdan  countries. 

Fellat'ahs,  Fou'lahs,  or  Fella'ni,  an  interesting 
Mohammedan  j)copIe  of  the  Western  Soudan  in  Africa, 
renin  rkable  for  their  enterprise,  intelligence,  and  religious 
zeal.  They  are  a  race,  and  not  a  nation — have  many  tribes, 
several  shades  of  color  and  varieties  of  form,  proliably  from 
the  fact  that  thoy  have  blended  with  various  subject-races. 
They  cultivate  Mohammedan  learning  with  much  enthu- 
siasm. Their  history  is  quite  obscure.  Saccatoo  is  their 
principal  state,  but  they  are  the  predominant  people  of 
many  countries  in  the  .^oudan. 

Fel'lenberg,  von  (Phillipp  Emmanuel),  b.  in  Berne, 
Switzerhmd,  June  27,  1771,  was  a  descendant  ou  the 
mother's  side  of  Admiral  Van  Tromp.  In  youth  he  im- 
bibed in  some  measure  the  philanthropic  views  of  Pesta- 
lozzi,  his  father's  friend.  Felleuberg  studied  at  Culmar 
and  Tubingen,  and  a  visit  to  Paris  just  aftur  Robespierre's 
death  convinced  him  that  a  better  public  education  was 
necessary  to  the  safety  of  society.  He  opj>osed  the  French 
in  their  occupation  of  Switzerland,  for  which  cause  he 
was  banished,  but  after  his  return  was  employed  in  im- 
portant dii)lomatic,  political,  and  military  offices.  Fail- 
iug  to  secure  government  aid  in  his  educational  plans,  ho 
founded  in  17'.)y  his  famous  educational  and  manual-labor 
establishment  at  Hofwyl,  near  Schiinbiihl,  in  the  canton  of 
Berne.  In  this  school  Fellenberg  invested  all  his  large  for- 
tune. In  1804.  Pestalozzi  removed  his  Burgdorf  school  to 
thi-  old  monastery  of  Miinchen-Buchsee,  adjoining  Hofwyl, 
and  admitted  Fellenberg  to  a  share  in  the  management  of 
the  school:  but  in  IHOj,  on  accouut  of  differing  views  in 
regard  to  methods  of  management,  Pestalozzi  removed  to 
Yverduu.  In  1S07.  Fellenberg  established  a  scientific  de- 
partment, and  in  1SU8  a  normal  school  and  an  agricultural 
institution,  where  scientific  agriculture  was  taught  and  prac- 
tised and  farming-implements  manufactured.  The  Hofwyl 
institution  flourished,  and  before  Fellenberg's  death  there 
were  in  it  ten  distinct  departments  of  instruction.  Children 
of  all  ages,  the  rich  and  poor  alike,  were  received.  The 
wife  and  nine  children  of  Fellenberg  assisted  him  in  his 
work.  He  d.  at  Berne  Nov.  21,  1844.  A  few  years  after 
his  death  bis  establishment  was  abandoned,  but  many 
similar  ones  have  been  founded  in  various  parts  of  Eu- 
rope. Of  these,  the  most  extensive  are  the  jiauper-colonies 
of  Frederieksoord.  Wilhelminesoord.  Willemsoord,  Watcren, 
Veeuhinzen,  and  Ommerschans  in  the  Netherlands,  which 
contain  nearly  11,000  inmates  in  the  aggregate. 

Feller  (Hknrietta),  b.  in  Switzerland  about  1780  of  a 
wealthy  family,  came,  after  her  husband's  death  in  1835, 
to  Canada,  where  she  established  the  Grande  Ligne  mission 
for  French  Canadians.  There  she  endured  much  persecu- 
ciou,  but  finally  triumphed  by  her  gentleness,  courage,  and 
benevolence,  and  became  widely  known  and  beloved  by 
Rom:in  Catholics  as  well  as  Protestants.  Madame  Feller 
was  a  B:ij)tist.  She  exj)cnded  her  own  fortune  in  her  work, 
and  was  afterwards  supported  by  the  benevolent  of  various 
denominations.  D.  at  Grande  Ligne,  province  of  Quebec, 
Canada,  Mar.  27,  1868. 

Feller,  de  (Francois  Xavieb),  a  Jesuit,  b.  at  Brussels 
Aug.  18,  173o,  held  professorships  in  various  Jesuit  col- 
leges. His  principal  works  are  CntechiHWf-  philosophique 
(1773)  aud  n  Dlrfiounaire  ftiHtnn'que  (17^1),  often  revised 
and  reprinted.     D.  at  Ratisbon  May  21,  1S112. 

Fel'lowes  (Robekt),  b.  in  Norfolk,  England,  in  1770; 


graduated  at  St.  Mary's  Hall,  Oxford ;  entered  the  Anglican 

priesthood,  which  he  afterwards  abandoned,  having  em- 
braced new  rt-'ligious  views.  He  was  a  man  of  exalted 
moral  character  and  great  benevolence,  and  was  one  of  the 
founders  of  the  London  University.  His  ]ieculiar  views 
are  set  forth  in  a  series  of  works,  culminating  in  his  Re- 
litjion  n/the  U,ni-er>te  (183G).  I),  m  1847.  Was  for  a  time 
editor  of  the  Lundnn  Critical  Jierieic.     • 

Fel'lows  (Sir  Charles),  b.  at  Nottingham.  England,  in 
1799;  made  four  expeditions  into  Asia  Minor;  collected 
the  Lycian  Marbles,  now  in  the  British  Museum;  was 
knighted  in  1S45.  and  d.  Nov.  8,  I860.  Author  oi  Journal 
of  nn  Exrnrninii  inin  A»ia  Minor  (18:59).  a  Journal  (1841) 
of  his  second  expedition,  Xanthian  Marbles  ( 1843),  Account 
of  an  Ionic  Tropin/  Monument  (1848),  Coins  f>/  Ancient  Li/- 
cia  (ISoo),  etc.  The  rich  archa!ological  remains  of  Lycia 
were  quite  unknown  until  announced  by  him. 

Fellows  (John),  American  general  in  the  war  of  the 
Revolution,  b.  at  Pomfret.  Conn.,  17;j;i,  served  in  the  French 
war,  was  in  the  provincial  cougress  in  1775,  led  a  regiment 
to  Boston  after  the  battle  of  Lexington,  commanded  a  brig- 
ade at  Long  Island,  at  White  Plains,  and  at  Bcmis'  Heights, 
N.  Y.  His  commission  as  brigadier-general  dated  June  25, 
1776.     D.  at  Shefiield,  Mass.,  Aug.  1,  1808. 

Fellows  (John),  h.  at  Sheffield,  Mass.,  1700,  gradu- 
ated at  Yale  College  17s:',,  and  d.  in  New  York  City  Jan. 
3,  1844.  He  wrote  upon  the  authorshiji  of  Junius,  Life 
of  General  Pntnam  (12mo.  184>J),  Erposition  of  the  Mi/h- 
teries  or  Hclir/ious  Dor/mas  and  Cuxtoms  of  the  Ancient 
Erjtjptians,  Pythayoreans^  and  Vruidsj  and  Inquiry  into 
Ereemasoury, 

Fel'lowship,  in  the  universities  of  Oxford.  Cambridge, 
Durham,  and  Dublin,  a  jiosition  held  by  the  fellows  {socii) 
of  a  particular  college.  The  fellows  were  originally  poor 
students  (chiefly  of  divinity)  who  received  the  income  of  the 
fellowship  as  a  means  of  support,  but  when  they  obtained 
a  sufiicient  benefice,  or  became  owners  of  property  beyond 
a  certain  amount,  or  by  marriage  signified  their  abandon- 
ment of  the  Church,  thoy  lost  the  fellowship.  The  same 
eanses,  with  some  modifications  and  exceptions,  will  vacate 
a  fellowship  at  present.  Now,  however,  the  fellowshijts  are 
rewards  for  eminent  scholarship,  yielding  in  some  cases  a 
very  handsome  income,  besides  other  valuable  perquisites. 
Recent  legislation  has  much  simplified  the  ancient  system 
of  fellowships.  The  fellows  of  certain  American  colleges 
are  simply  members  of  a  board  of  trustees  who  manage  the 
business-affairs  of  their  college. 

Fe'lo  de  Se  [Lat..  '*a  felon  of  himself"],  a  self-mur- 
derer, one  who  commits  suicide.  Under  the  English  law 
this  oS'ence  is,  as  the  name  indicates,  regarded  as  a  pecu- 
liar kind  of  felony.  The  act  causing  death  may  either  be 
deliberate  and  intentional,  with  a  view  to  self-destruction, 
or  a  felonious  attack  upon  another  which  results  unexpect- 
edly in  the  death  of  the  assailant,  as  where  one  shoots  at 
another,  but  the  gun  bursts  and  kills  himself.  The  person 
committing  the  act  must  be  of  years  of  discretion,  and  pos- 
sessed of  sufiicient  soundness  of  mind  to  be  able  to  appre- 
ciate its  wrongful  nature.  It  follows,  therefore,  that  even 
a  lunatic  may  be  guilty  of  this  crime  if  he  kill  himself  in 
a  lucid  interval.  The  consequences  of  suicide  under  the 
English  law  from  very  early  times,  as  regards  the  forfeiture 
of  property,  were  the  same  as  attended  the  commission  of 
other  kinds  of  felony,  with  this  important  excejition.  how- 
ever— that  only  chattels  were  forfeited,  and  not  lands  of 
inheritance,  aud  that  no  corruption  of  blood  resulted.  In 
order  to  vest  the  chattels  in  the  Crown  the  fact  of  suicide 
must  be  determined  by  a  coroner's  inquisition.  Formerly, 
in  order  to  show  the  detestation  of  law  for  the  crime,  the 
body  of  the  suicide  was  required  to  be  buried  in  the  high- 
way with  a  stake  driven  through  it.  This  barbarous  mode 
of  burial  was  abolished  by  statute  in  the  reign  of  tJeorge 
IV.  (1824),  but  the  law  still  affixes  the  stigma  of  peculiar 
enormity  to  the  offence  by  providing  that  interment  shall 
take  place  by  night,  in  privacy,  and  without  the  perform- 
ance of  the  rites  of  Christian  burial.  The  offence  has 
never  been  punishable  in  the  U.  S.,  and  of  course  the 
peculiar  English  modes  of  burial  have  never  been  prac- 
tised. 

The  questions  of  greatest  importance  which  arise  at  the 
present  day  in  relation  to  suicide  occur  in  connection  with 
the  subject  of  life  insurance.  Life  policies  usually  contain 
a  clause  exempting  the  company  from  liability  in  case  the 
insured  •' shall  die  by  his  own  hands"  or  "  take  his  own 
life."  AVhen  suicide  is  committed  by  a  person  in  the  full 
possession  of  his  mental  faculties  no  difficulty  can  evi- 
dently arise  as  to  the  company's  responsibility;  but  when 
the  act  is  claimed  to  be  the  consequence  of  insanity,  espe- 
cially when  this  is  only  temporary  in  its  character,  or  is 
nothing  more  than  monomania  or  morbid  impulse,  consid- 
erable diversity  of  opinion  has  arisen  in  the  courts  as  to 
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the  effect  of  the  exemption  in  the  policy.  The  prevalent 
view  seems  to  be  that  if  the  self-murderer,  thuujjh  his  mind 
was  disordered,  had  .■'till  '■power  to  di.-^tin^rui.-h  ri^jht  from 
wrnn;i,  and  the  power  to  adhere  tu  thu  rij^ht  and  avoid  the 
wroHj;,"  the  chiim  under  the  policy  is  invalidated.  The 
applieation  of  this  general  print-ipio  must,  however,  give 
rise  to  many  perplexinj^  questions.  If  the  death  of  the  in- 
surcil  be  causetl  '■  iiy  his  own  hand,"  hut  is  purely  aeei- 
dental,  as  if  he  should  take  poison  by  mistake  or  shoot 
himself  by  some  unfortunate  misehanoc.  there  is  general 
agreement  among  the  legal  authorities  that  the  company 
remains  liable.  If  the  insured,  being  in  the  possession  of 
.his  ordinary  reasoning  faculties,  from  anger,  pride,  jeal- 
ousy, or  a  desire  to  escape  from  the  ills  of  life,  intention- 
ally takes  his  own  life,  there  can  be  no  recovery.  On  the 
other  hand,  if  the  death  is  caused  by  his  voluntary  act, 
and  he  knows  and  intends  that  his  death  shall  be  the  result, 
but  his  reasoning  faculties  arc  so  far  impaired  that  he  does 
not  understand  the  general  nature  and  consequences  of  the 
act.  or  is  impelled  thereto  by  an  insane  impulse  which  he 
has  not  the  power  t(t  resist,  the  insurer  is  liable.  (Li/r  In- 
snrnnrr.  Co.  vs.  Tt:rry,  \b  Wallace,  V.  S.  Reports,  580.) 
This  proposition,  however,  has  been  criticised  in  the  very 
recent  case  of  Vttn  Znndt  vs.  I^lfe  fttHurunrc  Co.,  55  N.  Y. 
178,  and  the  whole  subjei-t  is  still  open  for  discussion.  If 
there  be  no  exemption  clause  in  the  policy',  and  suicide  be 
committed  in  a  lit  of  temporary  insanity,  the  insurer  is 
liable.  Whether  the  insurer  would  be  responsiI)lc  in  the 
same  way  under  sueh  a  pidicy  if  the  insured  were  sane  at 
the  time  uf  committing  the  aet,  is  not  yet  tlelinitely  settled. 
The  prc.'iumption  is,  that  this  w<nihl  be  regarded  as  a  fraud 
upon  the  company  which  would  make  the  policy  null  and 
void.     (See  May  on  fitHurnnrr.) 

Grouci:  Cii.isK.  HKvi.sKn  by  T.  W.  Duight. 
Folon,  See  Whitlow,  by  E.  Darwin  IIidsos,  Jr., M.  P. 
yd'ony  [perhaps  from  the  Saxon  word/t/i,  "fee"  or 
"feud."  and  the  (ierman  word  /on,  "price"  or  "value,"' 
thus  meaning,  originally,  '"the  price  or  cost  of  one's 
fee."  Others  refer  it  to  the  Paxon  verb /»/t.u  or  J'efcii, 
to  "fail"  or  "fall,"  because  the  criminal's  properly /f/i 
to  his  superior  lord  or  to  the  Crown].  Under  the  Eng- 
lish coniinon  law  all  grades  of  eriniinal  offences  have, 
from  an  early  period,  been  divided  into  two  great  classes, 
felonies  and  misdemeanors.  The  jirinciple  of  classifica- 
tion in  accordance  with  which  this  distinction  was  made 
did  not  depend  upon  any  definite  inherent  peculiarity 
by  which  the  offences  in  one  category  were  separated 
from  those  in  the  t'ther,  but  merely  upon  the  difference  in 
the  modes  of  punishment  adopted.  The  commission  of 
offoDces  of  greater  criminality  was  attended  with  a  for- 
feiture of  tho  wrongdoer's  lands,  goods,  or  both,  and  all 
crimes  thus  punished  were  in<;luded  under  the  comprehen- 
sive designation  yVA^jf^,  iJeath  was  in  a  large  number  of 
instances  superadded  to  forfeiture,  but  was  not  a  distin- 
guishing characteristic  of  this  graile  of  offence.  The  com- 
mon belief,  that  in  order  for  a  crime  to  bo  felonious  it  must 
be  one  for  wbieh  capital  punishment  is  inflicted,  is  entirely 
erroneous.  In  tho  English  law  at  the  present  day  there 
have  been  some  important  changes  made  in  the  laws  con- 
cerning forfeiture,  but  thu  term  "felony"  retains  its  pre- 
viously established  signification,  and  no  offence  comes 
under  tliis  designation  to  which  forfeiture  is  not  annexi-d 
as  a  piMoUty.  (loods  and  chattels  arc  forfeited  upon  con- 
viction for  any  felony,  but  in  tho  ease  of  lands  conviction 
alone  is  not  sufficient,  but  sentence  of  attainder  must  bo 
pronounced.  (See  Attainokh.  I  Ity  attainder  for  felony 
the  offender  forfeits  the  profits  of  all  freehold  estates  rlurin'g 
life;  if  the  offence  be  tniin/rr,  he  also  forfeits,  after  his 
death,  all  lands  held  in  fee  simple  to  tho  Crown  for  a  year 
and  a  day.  (See  FoHKKiTinK.)  In  tho  U.  S.,  where  the 
nature  aufl  punishment  of  crimes  are  generally  determined 
by  statutory  provisions,  there  is  no  universally  reeogtii/.ed 
meaning  given  to  the  word  "felony."  Some  Stales  which 
have  still  retained  it  in  use  give  to  it  a  specific  dtdinition, 
employing  it  to  designate  crimes  involving  a  certain  kind 
of  penalty,  but  making  tlm  pi-imjty  of  a  different  <-haracter 
fnnn  thiit  by  wliieh  its  meaning  was  originally  <letermined. 
Thus,  in  New  York  any  (dVence  punishable  by  death  or  by 
imprisonment  in  a  State  prison  is  a  felony.  In  a  few  States 
the  use  of  the  term  is  entirely  discarde<r,  and  if  it  be  em- 
ployed at  all  in  legal  proceedings,  it  is  without  dofinito- 
DCS8  and  precision  of  meaning.     (See  CitiMi:.) 

iivMiun:  CnAHi;.  Ukvisko  iiy  T.  W.  Dwiorir. 
Fel'sing  (.TAK<m).  (?erman  engraver,  born  at  Darm- 
stadt IS02.  wrought  in  Italy  ton  years,  and  then,  in  \h:\'*. 
obtained  at  Darmstadt  the  title  Of  engraver  to  the  court. 
T/ir  Mftninf/r  of  Saint  (^affinriur,  after  Correggto,  I/ttftf 
Fnmi/i/,  after  Overbcck,  and  IVo/iii-/Vayrr,  after  Kaphnel, 
are  among  his  best  works, 

Felsii-Banya,  town  of  Hungary,  county  of  .Sxathmdr,  ; 


in  the  neighborhood  of  rich  gold,  silver,  copper,  and  lead 
mines,     i'op.  5500. 

Felspar,     See  Feldspar. 

Fel'stone,  a  name  given  by  some  writers  to  such  rocks 
as  consist  largely  of  feldspar,  such  as  pilch-fitouc,  the  tra- 
chytes, phonolite,  etc. 

Felt  [kindred  to  the  Gr.  irtAot,  "  felt  "],  a  stuff  composed 
of  wool,  fur,  or  hair,  of  which  the  fibres  are  so  entangleil 
and  interlaced  that  they  cannot  readily  be  separated,  l-'elt 
is  an  article  which  has  long  been  known.  Homer  and 
Hesiud  distinctly  mention  it.  It  was  a  common  material 
for  caps,  hosiery,  lloor-cloths,  tents,  and  cloaks.  It  has 
long  been  known  in  the  East,  and  the  nomads  of  the  desert 
largely  occupy  tents  of  felt.  There  is,  however,  a  tradi- 
tion that  Saint  Clement  discovered  felt  while  on  a  pilgrim- 
age. Having  put  a  bat  of  carded  wool  into  each  shoe  to 
save  liis  feet  from  blistering,  he  fouml  at  his  journey's  end 
that  moisture  and  friction  had  converted  the  wool  into  felt. 

AVaste  wool  is  largely  employed  for  felting.  It  is  first 
deprived  of  its  oil,  then  carded  and  jdaced  in  a  machine, 
where  it  is  kept  wet  with  hot  water  and  subjected  to  a  pro- 
cess of  beating.  })y  which  the  fibres  are  made  to  move  npi>n 
each  other  until  the  interlocking  of  their  serrations  and  the 
curling  of  the  fibre  itself  unite  the  whole  into  a  comjtiict 
sheet  of  felt.  The  fnlfintj  of  cloth  is  but  a  partial  felting 
of  wool  already  woven.  Felted  wool  is  used  for  carpets 
(often  beautifully  printed),  carpet-covers,  coarse  hats,  car- 
riage-linings, and  even  for  cloaks  and  other  garments.  Tho 
cheapest  woollen  rags,  etc.  are  worked  into  felt  for  irovering 
steam-boilers.  This  is  an  excellent  non-conductor,  and 
greatly  diminishes  the  waste  (»f  heat.  Roofing  felt  is  a 
coarse  kind,  usually  coated  and  filled  with  coal-tar,  and 
sometimes  with  tar  and  powdered  slate.  Kelt  is  also  used 
ft>r  sheathing  walls,  and  is  useful  as  a  non-conductor  of 
heat.  Felt  for  hats  is  maile  of  the  fur  of  nutria,  raccoons, 
beavers,  conies  (rabbits),  etc.,  and  is  generally  mixed  with 
some  Saxony  or  other  felting  wool.  The  heap  of  fur  is 
struck  with  a  bowstring  until  it  falls  into  an  even  layer, 
and  it  is  felted  by  working  it  with  the  hand-  in  a  soapy 
liquicl.  Machinery  is  also  sometimes  used  in  this  process. 
Tho  U.  S.  census  of  1870  reports  the  manufacture  for  that 
year  of  586,000  yards  of  felt  carjieting,  made  in  Connecti- 
cut, New  York,  and  Pennsylvania,  but  there  are  no  sepa- 
rate returns  for  the  manufacture  of  t'clt  hats  or  clothing, 
or  of  boiler,  roofing,  and  wall  felts.  Felt  stiffened  with 
dextrine,  etc.  is  used  for  making  surgeons'  splints. 

Felt  (Uev.  JosKi'H  Baki.ow).  LL.D.,  American  scholar 
and  author,  b.  at  Salem,  Mass.,  Dec.  22.  1789,  graduated  at 
Dartmouth  College  18l;i,  and  d.  in  Salem  Sept.  8,  IS(iy.  Ho 
was  |)astor  at  Sharon  antl  at  Hamilton,  Mass.,  from  1821 
to  1S21.  and  frucn  1S24  to  ls:i4,  respectively.  In  iS-Jf.  ho 
completed  the  classification  and  binding  of  the  archives 
of  the  State  of  Massachusetts.  He  was  president  of  tho 
New  England  Historical  and  Genealogical  Society  1850- 
5;i,  besides  holding  other  offices  in  kindred  institutions. 
Aiinith  f}/  S'i/',u  (KS27).  JJittori/  »/  MitMHarftUNrttM  ('iiri'fiiri/ 
( 18;i'J).  fSrrlesHiHtival  Hinliivt(  of  Siir  Emjlnml  (2  Vols., 
1855-02),  etc.,  were  among  his  j)ul)lieations. 

FeTtOIly  post-v.  of  S.  Murderkill  hundred,  Kent  eo., 
Del.,  on  the  Delaware  K.  H.,  10  miles  S.  of  Dover.  It  in 
the  seat  of  an  institute  and  classical  seminary.     Pop.  4-17. 

Fel'toii  (CrtnNn.ns  Conway),  KL.D..  American  scholar 
and  author,  b.  at  West  Newbury,  Mass.,  Nov.  (i,  1807.  grad- 
uated at  Harvard  University  1827,  and  taught  in  North- 
ampton, Muss.,  and  at  tJeneseo,  N.  Y.  In  1^20  he  was 
Latin  tutor  at  Harvard  University,  in  18;iO  (Sn-ek  tutor  at 
the  same  institution.  In  18.';2  he  became  Eliot  professor 
of  Greek  there,  and  July  1"J,  18(50,  was  inaugurated  its 
pR^sident.  D.  at  Chester,  Pa.,  Feb.  20,  IS02.  Presitlent 
Feiton'fl  publications  were  numerous. _  Honwr,  trith  Kntj- 
liih  Notrn  nnil  I'/itj-nmn'it  ///»(»//'fi//o»i'<T  npjieared  in  I8.'t.'l; 
Menzel'rt  O'cnnnii  /.I'frrnturr  (translation  in  .'t  voU.)  in  1H40; 
in  1811  the  Cfoiuit  of  .Aristophanes.  In  18(:i,  with  Sears 
and  Edwards,  he  jiublished  Aiiri\iit  Lihrntiirr  ami  Art;  in 
1815  assisted  Prof.  Longfellow  in  the  t*ortt  ami  Portrjf 
of-  Kuropr;  in  ISPJ  etliled  the  /'anr.jt/rirUM  ot  Isoeralen, 
the  A^fitmemnon  of  /Esehylus,  and  translated  liuyot's  f-'arlli 
rnitl  .ilaii.  In  1852  he  edited  the  //ir*/«  of  Aristophanes; 
in  1S5;;-51  ho  made  a  European  lour;  in  IS55  revised  fitr 
publication  Smith's  //i'w..ri/  ../'  (irefrr,  with  an  edition  of 

Lord  Carlisle's  Itinni  in  Turki-h  anil  fifrric  Watrrit,  A 
selection  from  modern  Gn-ek  writers  was  published  by  him 
in  185fi.  Other  works  <if  his  were  a  I.i/r  of  firn.  Eatnn  in 
Sparks's  Amrrinin  iti» jinphif,  noenflional  aildresses,  and 
contributions  to  thn  Xmlh  Amrriran  /irvirw,  vtc.  \{v  eon- 
tritiuterl  to  the  \rir  Ainrrirnti  CifflopmHa,  wrote  Upon 
Spiritualism  in  the  /tn»t'ni  Cnnrirr  in  1857-58.  was  a  mem- 
ber of  the  Ma^saeliuselts  Ixiard  of  eduoatinn,  regent  of  the 
Smithsonian    Institution,  and    member   of    (ho  Amcrie.tn 
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Academy  of  Arts  and  Sciences.  Familiar  Letters  from 
Europe  was  published  iu  lS6o. 

FcU's  IVIills,  post-v.  of  Rutland  tp.,  Jefferson  co., 
N.  v.,  oil  tliu  Black  River  and  the  Utica  and  Blaek  River 
R.  R.,  8  miles  E.  by  N.  of  Watcrtown,  has  important  man- 
ul'actures  of  leather.     Pop.  2.'ij. 

Feliic'ca  [from  the  Arabic],  a  vessel  used  in  the  Medi- 
terranean Sen,  hiiving  a  small  tonnage,  light  draught,  and 
;:;i-ea!;  speed  with  a  light  wind.  These  vessels  have  from 
ten  to  eighteen  sweeps  or  large  oars,  earry  lateen  sails,  and 
have  frequently  a  rudder  at  each  end,  so  that  they  may  be 
us"d  as  "  dnuble-enders"  and  may  reverse  their  course 
without  talking  or  veering. 

Feme  Covcrte.     Pec  Married  Women. 

Fem'eni,  or  Feh'iiiarn,  a  very  low,  perfectly  level, 
marshy,  but  fertile  island  in  tiic  Baltic,  belonging  to  Prus- 
sia, and  separated  from  Holstein  by  a  narrow  and  shallow 
sound.    It  has  two  towns,  Burg  and  Petersdorf.    Pop.  9(i00. 

Femme  Osuge,  post-tp.  of  St.  Charles  co.,  Mo.    Pop. 

2;";s;i. 

Fe'niiir  [Lat.  the  "thigh"],  in  the  vcrtehrate  skeleton 
the  proxiuial  bone  of  the  posterior  extremity,  interposed 
tjotween  the  innominate  bone  and  the  tibia  and  fibula,  tho 
bones  of  the  leg.  It  has  (1)  a  globular  hetid,  rotating  with- 
in the  acetabulum  or  socket  of  the  hip,  and  joined  by  a  (2) 
neck  to  the  main  femur  or  (3)  fiha/t;  also  (4,  .5)  a.  greater 
and  a  lesser  trochanter,  prominences  for  attaching  the  ro- 
tating muscles  and  giving  them  leverage;  {(>)  a,  li'uea  ns- 
pcra,  or  ''rough  line,"  running  lengthwise  for  the  attach- 
ment of  muscles ;  and  (7,  8)  outer  and  inner  eontlyles,  at  the 
lower  end,  affording  articulating  surfaces  for  union  with 
the  bones  of  the  leg.  The  femur  in  man  is  popularly  called 
the  thigh-hone. 

Fences,  Law  of.  At  common  law,  land-owners  were 
nmler  no  obligation  to  build  and  maintain  fences  between 
their  premises  and  those  of  adjacent  owners.  Trespasses 
by  cattle  and  other  animals  were  to  be  prevented,  not  by 
means  of  fences,  but  by  a  duty  imposed  upon  each  owner 
of  animals  to  keep  them  within  the  precincts  of  his  own 
estate,  and  to  take  precautions  against  their  entering  upon 
a  neighbor's  ijremises.  If  cattle  should  escape  aud  do 
injury  to  another's  land,  their  owner  would  be  liable  in  an 
action  for  damages.  The  obligation  to  build  fences  might, 
however,  be  assumed  by  contract  or  imposed  by  prescrip- 
tion, as  if  a  land-owner  should  keep  up  fences  upon  his 
jiroperty  for  twenty  years  to  the  benefit  of  his  neighbor. 
In  such  ea=es,  if  damage  should  he  done  by  cattle  trespass- 
ing in  consequence  of  a  defect  in  the  fences,  tho  fence- 
builder  would  be  responsible,  and  not,  as  customarily,  the 
cattle-owner.  At  the  present  day  the  matter  of  fence- 
building  is  generally  regulated  to  some  extent  by  statute, 
both  in  England  and  in  this  country.  The  duties  im- 
posed upon  railroad  companies  to  maintain  fences  along 
the  line  of  their  routes  are  particularly  minute  and  exact- 
ing. (The  statutes  of  each  State  should  be  s]»ecially  con- 
sulted.)      Geokge  Chase.     Revised  by  T,  W.  Uwight. 

Fen'cing  [formerly  called  "  the  fence"  a  contraction 
of  tlrfrni-f^.  Combat  with  the  sword  is  as  old  as  the  his- 
tory of  tlio  human  race.  The  Roman  soldier  was  a  care- 
fully instructed  swordsman,  but  aided  by  tho  shield.  Fen- 
cing, the  art  of  handling  the  small-sword  with  skill  in 
attack  and  to  the  greatest  advantage,  relying  upon  it  as  a 
means  of  defence,  came  into  use  after  armor  and  the  shield 
ceased  to  be  worn.  It  was  in  Italy  during  the  religious 
wars  of  Charles  \'..  under  a  condition  of  society  which 
rendered  life  particularly  insecure,  that  the  small-sword  or 
rapier  was  adopted  and  habitually  worn  by  military  and 
state  officers,  aud  generally  by  all  men  whose  position  in 
society  or  whose  occupation  permitted  it.  Then  and  there 
its  skilful  use  was  found  essential,  and  fencing  at  that 
period  and  long  subsequently  was  considered  a  necessary 
art.  Tho  Italians,  who  were  expert  fencers,  were  the  in- 
structors of  the  art,  first  in  Spain  and  afterwards  in 
France,  where,  during  the  last  century,  fencing  was 
brought  to  the  highest  perfection. 

The  small-sword,  when  once  it  came  into  use,  was  adopt- 
ed as  the  fairest  weapon  for  duelling;  and  though  to  the 
custom  of  wearing  it  may  be  charged  the  disposition  to 
indulge  in  violence,  many  desperate  encounters  in  which 
innocent  persons  sometimes  suffered,  and  the  loss  of  valu- 
able lives,  it  must  be  said  that  the  practice  of  duelling, 
which  had  previously  been  so  conducted  that  every  unfair 
advantiigt!  was  taken  and  allowed,  and  with  a  revolting 
display  of  ferocious  passions,  was  greatly  humanized  by 
the  refinement  introduced  by  the  rules  and  art  of  fencing. 
Skill  with  the  sword  is  practically  of  advantage  to  those 
upon  whom  falls  the  duty  of  the  national  defence,  to  en- 
able them  to  use  loyally  the  weapon  they  alone  are  re- 
quired to  wear.  But  as  the  sword  is  no  longer  generally 
worn,  and  is  not,  among  English-speaking  peoples,  used  in 


duelling,  adroitness  in  its  use  may  no  longer  be  feared  as 
likely  to  create  a  fondntss  for  contention;  and  fencing 
may  be  and  is  now  resorted  to  as  an  enjoyable  and  health- 
ful recreation  and  as  a  certain  means  of  physical  develop- 
ment. As  an  exercise  it  is  ^■oid  of  danger,  gives  no  occa- 
sion for  rudeness,  calls  for  no  over-exertion,  yet  brings  into 
active  and  graceful  play  ever^-  muscle  of  the  body,  and 
demands  the  eager  and  unremitting  attention  of  every 
faculty. 

A  distinguished  French  authority  on  the  art  of  fencing 
declares  that  a  swordsman,  on  crossing  blades  with  an  an- 
tagonist and  before  closing  in  combat,  must  take  in  at  a 
glance  the  intellectual  and  physical  powers  of  his  adver- 
sary, so  as  to  judge  of  the  employment  he  will  likely  make  ' 
of  them,  and  decide  by  the  first  few  movements  of  bis 
weapon  if  lie  is  a  man  of  nerve  or  one  that  may  be  intimi- 
dated or  confused ;  observe  on  tho  instant  if  his  guard  is 
faulty,  and  what  advantage  may  be  taken  of  it;  discover 
by  feints  his  natural  parry,  aud  by  his  attitude  and  aspect 
whether  his/b)7*>  is  the  attack  or  defence;  if  he  will  prob- 
ably rush  in,  trusting  all  to  strength  aud  audacltj- ;  and 
of  whose  attack  signal  advantage  may  be  taken  if  antici- 
pated, or  contend  warily  with  the  skill  of  one  accustomed 
to  fencing,  and  must  therefore  be  attacked  with  cautitm. 
This,  so  true  in  mortal  combat,  must  be  borne  in  mind  by 
fencers  to  secure  tho  best  advantages  from  the  use  of  foils 
as  an  exercise. 

The  Foil. — Tho  foil  or  small-sword  consists  of  two  parts, 
the  hilt  and  blade;  and  the  hilt  of  three  pieces,  tho  pom- 
mel, tho  gripe,  and  tho  guard.  The  part  of  the  blade 
nearest  the  guard  is  the  fort.  Tho  two-thirds  nearest  the 
point  are  tho  feeble.  Tho  side  of  the  gripe  on  which  the 
thumb  rests  should  bo  broad,  flat,  and  convex,  the  oppo- 
site side  slightly  concave. 

To  hold  the  foil  or  sword  in  the  most  advantageous  man- 
ner, the  thumb  must  be  extended  along  the  convex  side  of 
the  handle,  and  at  least  half  an  inch  from  the  guard.  The 
fore  finger  is  partially  extended  on  the  under  side,  the 
middle  portion  opposite  the  thumb.  The  remaining  fingers 
embrace  lightly  the  side  of  the  handle.  At  the  moment 
of  making  a  blow  or  parry  the  handle  is  firmly  grasped, 
but  to  hold  it  so  constantly  would  soon  fatigue  and  para- 
lyze the  hand. 

The  t/uaril  is  the  attitude  a  swordsman  assumes,  best 
calculated  for  attack  and  defence.  It  is  the  position  men 
take  naturally  when  they  meet  in  combat.  The  right  foot 
is  twice  its  length  in  front  of  the  left,  the  knees  bent  equal- 
ly, the  right  being  vertically  over  the  instep.  The  body 
should  be  erect,  and  its  weight  resting  a  little  more  on  the 
left  than  the  right  leg.  The  right  foot  should  point  directly 
to  the  front,  and  the  knees  he  flared  apart.  The  weapon  is 
at  the  same  time  raised  to  tho  height  of  the  waist  and 
turned  near  the  left  side,  bringing  the  ])oint  to  the  front; 
the  right  arm  is  extended  till  it  is  half  bent,  the  elbow 
about  six  inches  in  front  of  the  side  and  turned  in  towards 
the  body,  the  hand  at  the  height  of  and  opposite  the  right 
nipple,  the  nails  turned  up,  the  thumb  horizontal,  the  b:u:k 
to  the  right.  Tho  ^loint  of  the  blade  should  be  at  the 
height  ami  in  front  of  the  eyes.  The  left  hand  is  extended 
to  the  rear  and  a  few  inches  higher  than  the  head,  the 
elbow  is  slightly  bent,  the  hand  open,  palm  to  the  front. 
The  arm  from  the  shoulder  to  the  end  of  the  fingers  forms 
a  curve.  The  reverse  of  this  position  is  true  for  left-handed 
men.  The  guard  here  described  is  the  "  middle  guard," 
because  in  it  the  weapon  occupies  a  middle  position  in  ref- 
erence to  those  it  assumes  in  the  defence.  When  on  guard 
it  is  essential  to  be  covered  on  the  side  towards  which  the 
adversary's  blade  points. 

If  the"  hand  is  carried  to  the  right  till  it  is  so  nearly  in 
front  of  the  right  shoulder  that  the  adversary's  point,  if  ex- 
tended on  that  side,  would  not  touch,  one  is  covered  and 
the  guard  of  tierce  is  formed:  if  to  the  left  till  the  hand  is 
sufficiently  in  front  of  the  left  breast  to  divert  the  point  on 
that  side,  the  guard  of  quarto  is  formed.  The  moment 
blades  are  crossed  one  or  the  other  of  these  guards  is 
formed,  and  is  called  the  eufffujeiufnt. 

Men  of  small  stature  should  form  the  guard  with  the 
hand  nearly  as  high  as  the  neck;  those  of  medium  size, 
with  the  hand  as  high  as  the  breast;  tall  men.  with  the 
hand  a  little  below  the  breast.  Although  the  guard  should 
be  habitually  taken  according  to  stature,  still  it  must  be 
varied,  for  it  is  dangerous  not  to  make  the  height  of  the 
guard  correspond  with  that  of  one's  adversary. 

The  cwjfti^emrnt  is  the  act  of  crossing  weapons  and  bring- 
ing them"  into  contact.  When  the  right  of  the  blades  is  in 
contact,  the  engagement  is  in  tierce  ;  if  the  left,  the  engage- 
ment is  in  quarte.  When  the  hand  is  turned  so  as  to 
bring  the  back  up  and  obliquely  to  the  left,  and  the  points 
lowered  and  brought  in  contact  on  the  right,  and  at  the 
height  of  the  groin,  the  engagement  is  in  seconde. 

These  are  the  only  three  engagements,  and  from  these 
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all  blows  are  made:  the  last  is  rarely  offered,  unless  from  a 
fculinj^  ot  superiority  and  to  provcike  an  attack. 

The  'ijjpofiifinH  is  a  slight  iiKivfiiu'iit  uf  tile  sw<trd  to  bear 
thu  point  of  the  anta<;unisl's  wciipnn  out  of  th<!  line  of  the 
pcrstm  while  delivering  a  blow  to  prevent  falling  upon  it, 
and  to  av<iid  receiving  a  blow  in  rclurn  when  in  the  act  of 
rerovering  the  position  of  guard.  It  must  be  insifitod  upon 
from  the  lir^t  blow  a  beginner  luake:^  till  it  becomes  a  con- 
firmed habit. 

To  rfitin;/r  tin*  *n*fn<jemtnt,  make  ft  very  small  quick  move- 
ment of  the  point,  passing  it  under  and  as  near  as  possible 
to  the  blade  of  the  antagonist  to  the  opposite  side ;  this 
movement  must  be  abrupt,  and  executed  with  the  fingers 
only,  without  lowering  the  Iiand.  Cover  at  the  instant  the 
point  of  the  opposing  blade  is  felt. 

Frrfiiir/  thr  lihide  consists  in  supporting  and  keeping  the 
weapon  in  contact  with  the  adversary's,  without  pressing 
upon  it.  This  requires  a  delicato  sensibility  of  the  hand 
must  essential  to  acquire.  It  indicates,  in  connection  with 
the  eye,  when  the  opponent's  blade  has  commcncpd  an  at- 
tack, and  unaiiles  the  weapon  to  bo  so  managed  in  the 
parries  us  to  deflect  a  blow  without  violence. 

rinif-riiiff  the  funn-d  is  to  conduct  the  point  of  the  sword 
by  the  action  of  the  fingers  alone,  without  the  aid  of  the 
wrist.  To  do  this,  the  grasji,  parlieulnrly  of  the  two  miil- 
dlo  fingers,  must  bo  alternately  relaxed  and  tightened.  It 
is  only  by  cultivating  this  that  disengagements  can  bo 
a'>niptly  and  closely  made,  and  the  point  moved  with 
quickness,  dexterity,  and  precision  either  in  making  a  feint 
or  avoiding  the  adversary's  disengagement  in  order  to  de- 
liver a  blow. 

The  hfow  is  the  act  of  directing  the  point  towards  the 
antagonist.  It  may  be  delivered  in  two  ways — by  means  of 
the  thrttntf  or  witli  t!ie  tlirust  ci»mbined  with  the  extension 
of  the  body  eulUil  the  drvliipinrnt. 

To  thrmtn  extend  tho  arm  to  the  front  fully  and  vigor- 
ously, raising  tiio  hand  to  tho  height  of  tho  moufh,  and 
lower  tho  point  ,«Ilghtly  by  bending  the  wrist,  but  without 
loosening  tho  grasp.  At  tho  same  time  throw  tlio  weight 
of  the  budy  forward  on  tho  right  leg  by  straightening 
quickly  and  stiiily  tho  left,  and  bring  down  tho  left  arm  by 
tno  side,  rigidly  extended,  the  hand  about  threo  inches 
above  tho  left  leg,  fingers  extended  and  joined,  the  palm  to 
the  left. 

Tho  devati'm  is  raising  tho  sword-hand  when  delivering 
the  blow.  This  nufvement  of  tho  hand  increases  tho  prob- 
abilities of  making  a  successful  blow,  whilo  it  acts  as  an 
important  protection  from  a  return  blow. 

Tho  dcvrfopniritf  is  executed  by,  in  addition  to  the  action 
prescribed  for  tho  thru-^t^  advancing  tho  right  foot  close  to 
tho  ground  about  twice  its  length,  the  left  foot  remaining 
firm  in  its  posilinn;  the  body  is  slightly  thrown  forward 
in  an  easy  attitude,  tho  head  erect;  tho  right  kneo  vertical 
over  tho  instep. 

To  rr.rovcr  thr  ffufird,  raise  tho  toe  of  tho  right  foot,  and 
exert  strongly  tho  muscles  of  tho  right  leg,  throwing  up 
rapidly  the  left  arm  to  tlio  rear  at  the  samo  moment,  and 
take  tho  position  of  guard.  Tho  right  hand  Hbould  bo 
brought  instantly  lo  its  position,  never  falling  h<fi>w  it. 

Tht!  left  arm  is  an  important  auxiliary  in  all  these  move- 
ments in  maintaining  the  equililtrium,  and  in  materially 
assisting  in  tho  'lovolopment  and  recovery  of  the  guard. 

To  itdrnnrf,  move  tho  right  foot  quickly  foiMvar<l  its  own 
length,  raising  it  but  slightly  trom  the  ground,  and  folluw 
it  at  oncro  with  tho  left,  lU'iving  it  the  same  distance,  and 
resume  the  position  of  guard.  In  a<lvancing  to  make  a 
blow  at  an  antagrinist  who  is  out  of  distance,  it  is  neeessarv 
to  bring  up  tho  left  foot  near  tho  right,  keeping  the  legs 
well  bent. 

To  rrtrent,  move  tho  left  foot  its  length  to  tho  rear,  and 
follow  it  (piiekly  with  the  right,  moving  it  tho  same  dis- 
tani'f-.  and  renume  the  position  of  guard.  The  baml  and 
point  must  neither  rise  nor  fall  in  these  movements.  The 
point  must  remain  steadily  presented  in  a  menacing  atti- 
tude at  the  adversary. 

I'tn'utH  of  Attnrk, — There  are  three  general  points  where 
an  antagonist  may  be  jittaekt-d  when  on  guard.  As  the 
breast  is  nearest  and  most  vuhuTable,  it  is  to  be  aimecl  at 
whenever  exposed.  Itut  the  point  cannot,  in  a  desperate  en- 
coimter,  hn  directed  with  abscdute  certainty,  and  cannot  but 
be  danniging  wherever  if  touches.  The  blow  at  the  face  ami 
right  side,  on  Ibe  right  of  the  wenpon,  is  the  attack  on  the 
"  right  ;"  at  lb.-  fa.-i-  utid  left  side,  on  the  left  of  the  wenpon, 
the  attack  on  the  "left;"  and  under  the  cword-arm.  the 
attack  •*  below."  Two  of  these  points  are  always  exposed, 
as  the  weapon  can  guard  but  one  at  any  one  moment. 

Tho  <iir<rt  Idiitr  is  the  result  of  the  effort  which  carries 
tho  point  to  the  front,  in  the  most  direct  line,  t<»  the  point 
of  attack.  It  is  the  quickest  of  all  the  blows,  and  of  course 
should  be  executed  whenever  the  opportunity  oifers — that 
is,  whenever  the  antagonist  is  nncttvercd.     For  instance,  if 


engaged  in  ticroc,  to  deliver  a  direct  blow  the  point  would 
be  moved  to  the  front  on  the  same  side  (the  right)  as  tho 
engagement,  should  the  antagonist  momentarily  uncover 
himself. 

To  divcntjinfe  is  to  change  the  direction  of  the  point  and 
deliver  a  blow  at  the  antagonist  where  he  is  not  protected 
by  his  weapon;  the  muveiuent  of  tho  point  must  ])rccede 
the  development.  But  these  acts  must  be  as  nearly  simul- 
taneous as  jiossible. 

The  mtHHur,^  is  the  distance  the  point  attains  when  the 
person  is  fully  developed. 

The  itppf^f  is  striking  the  right  foot  on  the  ground,  and 
generally  twice  in  rapid  succession,  by  raising  it  about  an 
inch  and  striking  it  back  with  force.  It  is  resorted  to  in 
making  a  feint  to  discompose  the  antagonist,  or  is  done  by 
the  fencer  to  reassure  himself  in  his  position  after  a  retreat, 
and  deter  his  adversary  from  advancing  too  rapidly. 

A  puny  is  the  action  of  turning  aside  the  antagonist's 
blade  from  the  jioint  at  which  it  is  aimed.  This  is  done 
with  the  fort  of  the  bhide.  Ten  parries  have  been  decided 
upon  as  alTording  protection  to  the  person  from  all  blows 
that  can  be  directed  at  it.  They  are  designated  by  the 
(old)  French  ordinal  numbers,  and  arc  thus  known  in  all 
languages — viz.  prime,  seeonde,  tierce,  quarte.  quinte,  six, 
sept,  octave,  eounter-tieree,  and  counter-*{Uurte.  Tierce, 
quarte,  quinto.  and  six  are  called  simple  parries,  as  the 
weapon  is  but  slightly  moved  from  the  jiosition  of  guard. 
Prime,  seeonde,  sept,  and  octavo  arc  called  half-counters, 
as  the  point  describes  a  half  circle  in  effecting  the  parry. 
The  remaining  two  arc  called  counters,  as  the  point  is  made 
to  describe  a  complete  curve,  returning  to  its  original  posi- 
tion. To  parry  correctly,  the  weapon  must  take  a  position 
which  will  protect  the  person,  while  at  tho  same  time  tho 
point  is  retained  in  front  of  the  antagonist.  The  advantage 
of  having  a  number  of  parries  is  to  add  to  the  security  of 
the  defence  by  embarrassing  tho  antagonist  in  deciding 
which  will  be  resorted  to. 


I'liiut:  is  the  position  that  wnuLl  !.■■  m  \  ..luniarily  taken 
by  one  if  attacked  when  in  the  act  uf  drawing  his  blade 
from  the  scabbard.  From  tlie  jjosition  of  guard  it  is  formed 
by  turning  the  hand  until  tho  back  is  towards  the  left, 
keej)ing  the  ])oint  stationary  to  the  front,  then  raise  the 
hand  diagonally  to  the  left  until  the  forearm  is  in  front  of 
the  forehead,  describing  with  the  point,  in  diseeiiding,  a 
curve  from  right  to  left,  arresting  it  on  a  line  with  the  l.-U 
hide  at  the  height  of  the  waist.  It  is  necessary  to  describe 
a  curve  with  the  point,  so  that  tho  blade  will  cut  the  line 
of  approach  of  the  opposite  weapon.  Kxeeuted  properly, 
it  is  uiost  effective,  as  it  may  be  used  to  turn  aside  evi-rv 
blow  that  can  he  made  from  the  position  ttf  guard,  which 
cannot  be  said  of  any  other  parry.  It  is  particularly  ad- 
vantageous to  men  of  small  stuturo. 


Sa- 


,S',..,ii,/.     iialiii  ills    followii    prillK!    ill    ..M  .■    Ilial    |ali>     l> 

avoiili'il.  I'inni  (riiiinl  it  i»  fdriiifil  by  lurniiiK  llio  Imml  in 
|iniiiiiliiiii,  liiilli  lotvi-rini;  i(  niiil  imiviiiK  il  aliKlidy  I"  ll>(< 
right,  describing  with  tho  point  a  ourvo,  tho  couvoxity  to 
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Ihe  left,  arresting  the  poVit  on  a  line  with  the  right  side 

:ini.l  at  the  height  of  the  groin. 


--=  ""«**-«£,^,..M.  r^ 


Titrcp. — When  seconde  has  been  avoided  hy  the  antag- 
onist's point,  tierce  would  be  resorted  to  involuntarily  ;  it 
is  nearly  the  same  as  the  guard  of  tierce.  From  the  mid- 
dle guard  it  is  formed  by  moving  the  hand  to  the  right 
till  it  is  opposite  the  right  side,  keeping  it  in  supination — 
that  is,  with  the  back  down  :  the  ])oint  moves  as  little  as 
possible,  the  hand  is  drawn  slightly  back. 


Quarto  would  naturally  follow  to  parry  a  high  disen- 
gagement from  tierce.  ■  It  is  formed  from  the  middle  guard 
by  moving  the  hand  to  the  left  as  far  as  the  left  side,  in- 
clining the  nails  slightly  to  the  left.  The  point  is  main- 
tained in  its  ])osition  as  nearly  as  possible. 


Qitiiife. — Quinte  is  naturally  resorted  to  in  order  to  parrv 


a  low  disengagement  from  tierce.    It  is  formed  by  lowering 

the  hand  diagonally,  placing  it  in  front  of  the  left  side  at 
the  height  of  the  groin,  the  nails  to  the  left  ;  the  point 
is  arrested  as  nearly  as  possible  on  a  line  with  the  right 
shoulder  of  the  antagonist. 

SU-  was  formerly  tierce  parry,  and  constituted  among 
early  masters  the  guard  of  tierce;  it  is  yet  too  frequently 
confounded  with  the  true  tierce.  It  is  formed  from  middle 
guard  by  turning  the  hand  in  pronation  and  moving  it  op- 
posite the  right  side ;  the  point  is  in  front  of  thu  antagonist 
and  at  the  height  of  the  crown  of  the  head. 


Sfpt. — This  parry  is  also  called  demi-circle.  It  is  formed 
from  middle  guard  by  bending  the  wrist  and  lowering  tho 
point,  describing  with  it  a  slight  curve,  the  convexity  to  the 
right:  the  hand  is  raised  slightly  and  moved  to  the  left, 
opposite  the  left  side,  aud  the  point  is  arrested  in  front  of 
the  groin  of  the  antagonist.  Sept  is  used  to  parry  blows 
delivered  at  the  waist,  but  it  is  less  effective  than  tpiiute. 


-^BtDWRNaKiNHlKT^^-   "  '^^^ 


Octave. — This  parry  is  formed  from  guard  by  bending 
the  wrist,  retaining  the  arm  in  its  position,  and  lowering 
the  point,  describing  with  it  a  slight  curve,  the  convexity 
to  the  left;  the  hand  is  moved  in  front  of  the  right  side, 
and  the  point  is  arrested  opposite  the  groin  of  the  antag- 
onist. 

Cottnter-parrit:s  arc  those  in  which  the  point  moves  under 
and  around  the  antagonist's  weapon,  returning  to  the  posi- 
tion from  which  it  started.  In  executing  a  counter  the  arm 
should  not  move,  the  wrist  alone  iicts.  The  jioint  in  its 
motion  describes  an  ellipse.  Every  parry  may  have  a  cor- 
responding counter;  but  two.  however,  are  fouud  to  be  of 
advantage,  counter-tierce  and  counter-quarte.  The  count- 
ers have  two  advantages  :  they  cut  all  the  lines  of  attack, 
and  throw  off  the  weapon  of  the  antagonist  to  the  side  on 
which  he  is  prepared  to  take  the  ojiposition,  and  conse- 
quently may  leave  him  uncovered  and  exposed  to  a  direct 
return  blow. 

Counter-tierce. — Being  engaged  in  tierce,  when  the  an- 
tagonist disengages  at  the  "left"  lower  the  point  with  a 
quick  bend  of  the  wrist,  jiassing  it  under  the  approaching 
weapou,  and  throw  it  off  to  the  right. 

Counter-qunrte  is  executed  after  the  same  manner  from 
the  engagement  of  quarte;  tho  blow  is  thrown  off  to  the 
left.  The  point  in  both  these  parries  must  be  arrested  op- 
posite the  antagonist's  face. 

Double  Counterd. — The  execution  of  the  counters  twice 
in  quick  succession  is  called  a  douhle  counter.  It  is  a  parry 
that  should  be  much  practised,  as  it  gives  great  command 
of  the  weapon. 

Discngaijcments.  —  The  disengagement  from  tierce  to 
quarte,  or  from  quarte  to  tierce,  is  made  by  pressing  ou 
the  gripe  with  the  thumb  and  middle  fingers,  changing  the 
point  from  one  side  to  the  other  with  an  abrupt  aud  rapid 
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motion,  ut  the  same  time  that  it  is  moved  in  a  spiral  direc- 
tion to  the  front.  The  point  shoiilii  hu  directed  ut  the  right 
nipple.  The  curve  \vhiL-h  the  jiuiiit  niuke^  around  the  blade 
should  bo  a-^  small  as  jiossible.  To  disengage  *' Ijeluw  " 
from  tiereo  or  <|UJirto.  the  point  is  lowered  by  bending  the 
wrist,  and  moved  to  the  front  at  the  !*ame  time  ju8t  under 
the  blade  of  the  antagonist.  The  di.-^ongagemont  from 
tiiTcc  at  the  "left"  may  bo  parrioil  with  quarte,  a  Riuiplu 
]i:irry,  prime,  seconde.  and  octave,  half  counter,  and  with 
eounter-tieree.  The  <liseng;igement  .  from  quarto  at  the 
*' right  "  may  be  parried  with  tiereo  and  eix.  with  ]iriine 
and  sept,  and  with  eouuter-quarte.  The  disengagement 
"  belttw  "  from  lieree  may  bo  parried  with  quiute,  prime, 
ami  with  seconde  and  octave:  from  quarte,  with  prime  and 
aept. 

Ff.iiitH. — A  feint  is  a  quick  movement  of  t!io  point  to- 
wards an  c.\])osed  "point  of  attack,"  as  if  a  lilow  was  in- 
tended, the  object  being  to  disquiet  tho  antagoni.-<t  and 
induce  him  to  innve  his  Ijlade,  ami  thus  ex])oso  himself. 
To  execute  a  feint,  the  point  must  be  moved  smnuthly  iiiid 
quickly  to  the  front,  nearly  to  tho  full  extent  of  the  arm, 
anrl  as  close  as  po-^sible  to  the  antagonist's  weapon.  Tho 
hand  should  bo  raiscci  to  the  height  of  the  mouth;  neither 
the  body  nor  tho  legs  should  move.  The  feint  iu;iy  be  ac- 
companied with  an  appel.  In  feinting  '*  bel.jw,''  lower  the 
piiint  in  a  vertical  line,  and  mo\o  it  to  tho  front  jnst  under 
the  antagonist's  guard,  being  careful  to  raise  tho  hand  \vell. 
To  execute  a  feint  at  the  "left,"  supposing  tho  engagement 
to  be  in  tierce,  change  the  jioJnt  and  a<ivanei!  it  nearly  to 
the  full  length  of  tlie  arm,  de^eribing  wilh  it  the  smallest 
jiossible  circle  around  the  antagonist's  weapon.  \  feint  is 
followed  by  a  disengagement  or  l)y  a  direct  blow.  If  the 
opponent  moves  his  weapon  to  oppose  tho  feint,  disengage; 
if  he  does  not  move  it,  deliver  a  direct  blow,  being  careful 
to  tiike  in  either  case  the  o])position. 

Cfmnter-tliHenijiuji'mrntn.^Xo  avoid  the  counter-tierco 
and  counter-quartc  parries,  it  is  necessary  to  move  tho 
point  entirely  around  the  adverse  blade,  descriljing  a  very 
small  circle  near  the  shoulder  of  the  foil.  This,  if  followed 
by  delivering  a  blow,  is  called  a  cminter-diseugagcment. 

The  ripoitr  is  the  blow  that  immediately  follows  a  suc- 
cessful parry.  It  may  be  delivered  with  the  thrust  or  de- 
velopment, direct  or  with  a  <lisengagement.  If  clelivered 
direct,  it  should  bo  with  such  rapidity  as  to  ttMich  tho  op- 
ponent liefore  he  recovers  his  guard.  It  may  bo  made  also 
by  first  menacing  a  direct  thrust,  and  as  soon  as  tho  oppo- 
nent recovers  his  guard  and  covers  the  point  of  attack 
menaced,  then  disengaging. 

To  mennrt:  is  to  advance  tho  point  quickly  by  a  partial 
extension  of  the  arm  on  the  side  of  tlie  engagement,  as  if 
about  to  make  a  direct  blow.  In  menacing  after  a  parry 
tho  opposition  must  be  maintained.  If  the  adversary 
moves  his  blade  towards  the  point  menaced,  disengage; 
if  he  rloes  not,  deliver  a  direct  blow. 

Rijiostes  are  usually  attempted  after  quarte,  quinte,  six, 
and  tierce,  counter-tpULrtc,  and  crninter-ticrco  parries.  Tho 
riposte,  after  six,  from  the  favorable  position  of  the  han<l, 
can  bo  delivered  with  more  certainty  and  fatal  effect  and 
with  nu)ro  rapidity  than  any  other.  These  ripostes  are  all 
executed  by  the  thrust  or  devolopmeiit,  raising  the  haiui 
and  lowering  the  point,  directing  it  at  tho  face  and  neiik, 
or  l)y  first  nienin-ing  and  then  disengaging  at  whichever 
jtoint  of  attack  may  be  uncovered. 

/tipoHte  ti/h-r  I'rinie  Parry. — Keep  the  hancl  in  tho  posi- 
tion of  prime,  and  by  a  rapid  extension  of  ihe  arm.  and 
making  a  strong  effort  with  tho  thumb  and  wrist,  direct 
tlie  point  "  below." 

T'l  ItijiiiHtr  ajUir  Srt'imde  J'tirrt/. — Lower  tho  hand,  keep- 
ing it  in  pronation;  raise  the  point  and  deliver  tho  blow 
at  the  flank,  or  menaire  *'  below  "  and  turn  the  hand  as  in 
tierce,  and  deliver  fhe  blow  at  the  *'  ri;;ht." 

7\f  /iifioHtf  n/frr  Si.r. —  Raise  the  hand  as  high  as  the 
head,  turning  the  thumb  directly  down  ;  lower  the  point 
over  the  guard  of  your  antagonist,  and  deliver  the  blow  at 
the  "  right,"  or  disengage  **  below." 

To  liiftnHti:  tt/trr  Srpt  Pitrn/.  —  Lower  tho  hand  and  do- 
liver  the  blow  at  the  Hank;  or  menaci',  mid  iis  tho  antag- 
onist covers  himself  and  recovers  his  guanl.  <lisengago. 

7'n  liipiiHtf  aftrr  Ovtiivc  Pttrrij. — Lower  tho  band  very 
-lightly,  raise  the  point,  and  deliver  tho  blow  at  the  flank. 
This  is  alsf)  called   flitnf„uft(le. 

Disengiigrmenls  by  cutting  over  the  point  are  nmde  by 
raising  the  bhulo  over  the  point  of  the  antagonist's  weapon 
and  as  close  as  possible  to  it.  The  cut,  as  a  simple  l>Iow, 
is  always  precciled  by  a  feint,  or  an  attaek  upon  the 
weapon,  by  exerting  some  foree  upon  it,  jireswing  or  strik- 
ing it  asitle.  I'"or  instance,  whellh-r  on  gnnni  in  quartr_or 
tierce,  turn  the  hand,  the  thumb  up,  ami  with  n  sudden  en- 
ergetic pressure  move  the  nntngonist's  point  nut  of  the  lino 
of  the  body  ;  then  leave  his  blade  abruptly  and  extend  tho 
point  to  the  front ;  as  soon  as  your  antagonist  covers,  raise 


the  blade  over  bis  point  and  develop.  The  outie  most  suc- 
cessfully made  at  the  "right,"  first  oompeUiDg  tho  antago- 
nist to  parry  quarte. 

litis'. — Korce  in  fencing  accomplishes  little,  quickness 
much,  but  ability  and  skill  to  deceive  the  antagonist,  every- 
thing. 

On  Commt'ncimj  the  AtUtrk. — Tho  disengagement,  simple 
feint,  and  meniLco  have  been  explained.  The  other  modes 
of  coM»meni*ing  an  attack  are  as  follows: 

fHidiinj  the  irrnp'tn  is  executed  by  moving  it  smoothly 
along,  and  in  slight  contact  with  the  adversary's,  till  the 
arm  is  nearly  extended,  then  terminating  the  movement 
with  the  greatest  celerity,  executing  a  direct  blow.  The 
opportunity  for  making  this  blow  can  only  occur  when  the 
opponent  is  not  covered,  and.  as  the  ])oint  approaidies  him, 
does  not  take  the  opposition.  If  the  opponent  protects 
himself,  taking  the  opposition,  a  disengagement  may  be 
made. 

Prcnninij, — AVithout  quitting  the  adversary's  blade,  move 
tho  weapon  forward  quickly,  bearing  upon  his,  commen- 
cing at  tlic  feeble,  and  devel<»p.  or  if  the  opposition  is  taken, 
disengage.  This  blow  is  employed  with  advantage  against 
one  who  extcnrls  bis  blade  too  nmch. 

lienthiff. —  Raise  the  point  slightly  and  strike  the  oppo- 
nent's weapon  at  an  acute  angle,  the  fort  against  his 
"feeble,"  It  is  employed  against  an  extended  guard  to 
displace  the  point  of  an  adversary  upon  whom  a  feint  has 
no  effect,  in  order  to  aflbrd  an  opportunity  for  a  disen- 
gagement. 

Ffihr  iuiithuj  or  tapping  is  to  strike  the  adversary's  weapon 
with  the  •*  fecl)le ''  on  the  side  of  the  engagement  a  slight 
quick  tap,  by  the  action  of  the  wrist  alone,  for  the  purpose 
of  disquieting  him,  and  causing  him  to  grasp  nervously  his 
weapon  ami  make  some  movement  of  which  advantage  may 
ho  taken.  It  is  often  done  several  times  in  ra])id  succession. 
The  same  effect  may  bo  produced  by  rapidly  changing  tho 
guard. 

liemoriitff  the  Point. — When  an  adversary  has  a  hard 
hand  and  bears  upon  the  weapon,  remove  tho  point  sud- 
denly, but  only  a  short  distance.  Finding  the  support  to 
his  blade  removed,  hv  will  involuntarily  seek  it,  and  will 
almost  certainly  aH'ord  an  opportunity  for  making  a  direct 
bbiw  or  disengagement ;  or  lie  may  attack,  of  which,  being 
antici]iated,  advantage  may  be  taken. 

CrtiHuiuij  is  enqdoyed  against  an  antagonist  who,  without 
replying  to  a  feint,  extenils  his  blade,  ]ircsenting  it  at  the 
breast.  It  is  executed  by  Imldlng  the  hand  high  and  turn- 
ing the  hlade  over  that  of  tlie  adversary,  and  forming  the 
parry  of  seconde  or  sept  (demi-circle),  thus  securing  com- 
mand of  his  weaj)on  and  an  ojtportunity  of  attacking  "  be- 
low." Crossing,  if  done  with  torco  and  skill,  will  disarm. 
To  disarm,  however,  in  fencing  as  an  exercise,  is  a  dis- 
courtesy. 

liimlintj  is  employed  tho  instant  after  a  successful  parry, 
when  the  feeble  of  the  ailvcrsary's  blade  is  ctmtrolled.  For 
instance,  if  Ihe  antagonist  ilisengages  from  quarte  "  below," 
and  the  blow  is  ])arried  with  sept,  then  an  f)pportunity  oc- 
curs to  bind  his  weapon  by  turning  the  blade  untlcr  his.  and 
with  a  quick  motion  of  the  wrist  raise  it  and  throw  it  otV  to 
the  right.  If  done  at  the  nick  of  time,  as  the  antagonist  is 
recovering  his  guard,  an  o]q»(U'Iunity  is  given  to  deliver  a 
blow  at  tho  "right,"  where  he  will  be  uncovered,  bis  weapon 
still  retaining  its  opposition  in  ((uarle  with  which  he  ile- 
livered  his  blow.  Rinding  after  the  parry,  if  octave,  may 
be  effectetl  after  the  same  manner.  The  weapon  in  this  ease 
is  thrown  off  to  the  left,  and  a  blow  may  bo  delivered  at  Ihe 
"left."  In  either  case,  if  tin-  antagonist  is  quick  enough 
after  bi^  weapon  has  been  bound  to  close  the  line  of  tho 
direct  blow,  a  disengagement  should  follow. 

Ffitnronuilr. — The  blow  delivered  at  the  llnnk  of  tho  an- 
tagonist when  be  menaces  at  the  "  left"  is  called  flancon- 
ade.  and  is  executed  lis  follows:  If  engoged  in  quarle,  the 
antagonist  menaci-s  or  extentls  bi-^  jioint  too  far  (o  lite  front 
and  low,  or  if  he  feints  nt  the  "  left  "  from  the  engagement 
of  tierce,  execute  the  parry  of  octave  ami  deliver  a  blow  at 
thi-  flank,  raising  well  Ihe  hand.  This  blow  is  parried  wilh 
octav»»  or  sec<inde, 

Tiinv  thrmtH  are  made  at  nn  antagonist  who,  in  delivering 
his  blow,  is  uncovered  or  who  makes  a  loo  wide  disengage 
meat.     Such  blows  may  he  best  parried  liy  allaeking  in  re 
turn,  by  a  quick  extension  of  the  arm,  taking  a  strong  op 
position. 

Tiiiiv  hfnw»  are  lho»e  delivered  at  an  antagonist  who  ad 
vanees  within  distanee  uneovereJ,  or  who  makes  hU  feints 
too  slow  or  witlc  As  the  pueeess  of  such  blows  depen<ls 
upon  Ihe  readine<'s  with  which  advantage  is  taken  of  the 
momentary  indixerclion  of  un  aniagoniiil,  they  are  reganled 
as  the  most  hrilliiint  in  t'rneing. 

Eitrii'vlimj  is  etrrclcd  by  raining  the  hnncl  after  parryini: 
six,  mastering  with  the  forte  Ihe  feeble  nf  the  udversury-' 
blade,  then  (as  tho  latter  rises  and  tries  to  guanl  agaiiiH 
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the  riposte)  turning  or  sliding  the  blade  around  it  without 
quitting  it,  and  ri|jostiug  "below"  or  by  a  cut  over  the 
piiint  at  the  '■  left." 

Combinations. — A  feint  followed  by  a  disengagement  is 
called  "  feint  one.  lion."  For  instance,  if  engaged  in  tierce, 
feint  one,  two  would  be  made  by  showing  the  point  at  the 
"  left,"  and  when  the  opponent  covers  the  "  left,"  disengag- 
ing at  the  "  right."  It,  instead  of  this  disengagement,  a 
feilit  be  made  at  the  "  right,"  and  when  the  opponent 
covers  the  blow  be  delivered  "  below  "  or  at  the  '•  left,"  the 
combination  would  be  feint  one,  two,  three.  Two  feints  and 
a  disengagement  or  counter-disengagement,  or  cut  over  the 
point,  or  a  feint  and  a  double  counter-disengagement,  is  as 
much  of  a  coniliination  as  can  be  attempted  in  an  assault. 

Willi  priictiri,  or  tierce  and  quarte,  is  an  exercise  for 
the  purpose  of  acquiring  a  fine  development  and  great 
precision  in  making  the  simple  disengagement  at  the 
*•  right  "  and  "  left." 

The  sfthitp-  is  a  preparatory  exercise  in  the  fencing-hall 
in  which  fencers  indulge  as  a  compliment  to  spectators  and 
to  each  other,  and  to  assure  themselves  before  engaging  in 
an  assault.  The  m.asks  are  laid  aside.  The  fencers,  on 
first  taking  the  position  of  guard,  rise,  salute  with  their 
weapons  each  other  and  the  spectators  on  the  right  and 
left.  On  resuming  guard  in  tierce,  one  disengages  first  at 
the  "Iclt,"  then  at  the  '-right,"  the  blows  being  delivered 
with  a  loose  hand,  so  that  the  weapon,  on  being  parried, 
will  be  turned  and  the  point  thrown  to  the  rear,  the  par- 
ricr  at  the  same  time  lowering  his  ])oint  out  of  line.  After 
a  few  repetitions  of  these  disengagements  the  first  fencer 
will  discontinue,  and  will  so  indicate  by  an  appel,  both 
rising.  The  guard  of  tierce  is  then  again  resumed,  and 
the  other  fencer  will  make  the  same  disengagements.  On 
appelling  and  both  rising,  the  salute  with  the  weapon  will 
terminate  the  exercise,  when  masks  will  be  resumed  and 
the  assault  commenced. 


The  Assault. 

The  Snbre. — The  attack  and  defence  with  the  foil  is  the 
basis  for  that  of  the  sabre. 

The  guards  with  the  sabre  are  essentially  the  same  as 
with  the  foil — in  tierce,  quarte,  and  seconde :  the  left  hand. 
however,  is  placed  on  the  hip.  to  avoid  cutting  the  arm.  The 
edges  of  the  sabres  are  in  contact.  The  ordinary  guard  is 
tierce.  The  points  of  attack  are  the  same — at  the  *'  right," 
"  left,"  and  "  below."  Blows,  both  points  and  cuts,  arc  de- 
livered with  the  thrust  and  development,  direct  or  by  disen- 
gagement. The  attack  is  begun  by  feints  or  by  attacks  upon 
the  weapon.  lo  delivering  the  point  at  the  '*  right  "  from 
the  engagement  of  tierce,  the  sabre  is  turned,  the  edge  up, 
the  back  of  the  hand  to  the  left.  The  parries  are  prime, 
seconde,  tierce,  quarte,  and  demi-circle,  and  against  points 
are  executed  in  the  same  manner  as  with  the  foil.    Against 


Prime  aganisl  Cut.      Tierce  against  Cut.       Quarte  against  Cut. 

cuts  at  the  head,  the  hand,  in  parrying  prime,  tierce,  and 
quarte,  is  raisetl,  so  that  the  sabre  affords  the  required  protec- 
tion. Cuts  are  made  with  the  point  of  the  sabre  and  by  a 
motion  of  the  wrist  alone,  raising  the  sabre  as  little  as  pos- 


sible. With  a  keen  edge  slight  force  will  inflict  a  fatal  cut. 
From  the  ordinary  engagement  of  tierce  the  first  cut  would 
be  made  at  the  face  or  right  of  the  head,  and  parried  with 
tierce.  Or  the  cut  may  be  at  the  left  of  the  head  by  rais- 
ing the  hand,  turning  the  edge  of  the  sabre  to  the  left  as  it 
is  launched  beyond  the  antagonist,  making  the  cut  in  draw- 
ing the  hand  back.  The  parry  against  this  cut  is  prime. 
The  cut  "  below  "  at  the  right  flank  would  be  parried  by 
seconde.  From  the  engagement  of  quarte  the  first  cut 
would  be  at  the  face  or  left  of  the  head,  aud  parried  by 
quarte,  or  at  the  right  of  the  head,  by  raising  the  hand, 
turning  the  edge  to  the  right  as  it  is  launchecl  beyond  the 
antagonist,  making  the  cut  in  drawing  the  hand  back. 

The  cut  "  below  "  at  the  left  Bank  would  be  jiarried  by 
demi-circle.     The  cut  at  the  leg  is  best  avoided  by  with- 


Slipping  the  Leg. 

drawing  the  leg,  at   the  same  time  extending  the  point. 
The  most  effective  parries  are  prime  and  seconde.  The  most 


Cut  after  I'rime  parry. 

efTective  ripostes  are  with  the  point  after  tierce  parry,  with 
the  cut  after  prime.  J.  C.  Kkltos. 

Fen'dall  (Josias),  governor  of  Maryland  from  Ifiofi  to 
101)0,  received  appointment  from  the  commissioners  of  Par- 
liament in  1658,  his  previous  appointment,  in  Ifiafi,  having 
been  made  by  the  Proprietors.  Was  superseded  in  IGOd 
for  intrigues  and  sedition.  In  1681  was  heavily  fined  and 
banished  for  their  continuance. 

Fendall  (Philip  R.),  b.  at  Alex.andria,  Va.,  in  1794, 
graduated  in  IS  15  at  Princeton,  and  became  an  eminent 
lawyer  of  Alexandria  and  Washington,  D.  C,  where  he  was 
district  attornev  (1S41-45  and  1S4U-0.3).  Was  an  able 
writer.     D.  at  Washington  Feb.  IG,  1868. 

Fenelon  (Fuani^ois  SaliG-VAp  de  la  Motte),  French 
archbishop  and  author,  b.  at  the  chateau  de  Fenelon,  Peri- 
gord,  Aug.  6,  1651,  went  to  the  University  of  Cahors  in 
T66:!,  and  thence  to  the  College  of  Plessis.  He  preachcil 
his  first  sermon  in  1066.  went'thence  to  the  Seminary  of 
■Sulpice,  and  received  holy  orders  abnut  1675.  In  K'm.S  was 
superior  of  the  order  of  Nouvelles  Catholiques.  for  the  in- 
struction of  new  converts.  In  16S6.  after  the  Revocation 
of  the  Edict  of  Nantes,  was  sent  by  Louis  XIV.  to  Poitou 
to  convert  Protesfiints.  Was  preceptor  to  the  duke  of  Bur- 
gundy in  168!),  tutor  to  the  duke  of  Anjou  in  I6'J0.  and  to 
the  diike  of  Berri  in  1693.     In  the  same  year  he  became  a 
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member  of  the  French  Academy.  Was  appointed  arch- 
bishop of  Cumbray  Fib.,  lOy.*,  iind  during  that  year,  as 
at'liTwarJs,  became  the  frien<i  and  drlender  of  Matliiiiio 
(inynn.  JJossuet  donnunoed  him  as  a.  heretic  in  ltii»7.  and 
in  ir»'.'9,  F6neIou,  liaving  in  vain  appealed  to  the  pope, 
sij^ned  his  renunciation  of  Mmc.  (Juvuii's  doctrines,  and  d. 
at  t'ambrav  Jan.  7.  I7ij.  Anion;;  F^nelon's  earliest  works 
wa:*  Traite  da  Minintrrv.  tlrs  l^iHtrurH,  an  argument  against 
ProtestantiRni.  While  tutor  to  the  duke  of  Uurguudy  ho 
wrote  Dittlutjne-B  of  the  Otmi,  etc.  His  ExpUcatiait  dcs 
M'lximes  den  Saints,  regarded  as  an  indirect  apolo;;y  for 
Quyonism,  appeared  in  Ui'.»7.  Lft  Avriiturc't  dc  /V7i'*««^r(c 
in  \Ct'.yj.  Other  work;*  of  F6neIon*8  were  Dialuijuen  on  the 
Ef'ufiience  of  th*-  I'nlpit,  DcmunHtration  of  the  Exiatmcc  uf 
Uody  On  the  Tcmpornl  Power  of  the  Mediievat  Pupen,  a 
Treatise  ox  the  Kdnration  .>/  fJirUj  etc.  (Tho  following 
works  may  be  eonsulted:  Ramsay,  Vif  de  Pcnclou,  1720; 
Cardinal' i>K  liArssKT.  Ifistnire  de  F/nelon,  4  vols.,  1S08  ; 
GosSKLIN".    Hitli'ire    littrrnire   de    F^nctnu,    liHu :    ClIAIlLES 

IJi'Ti.KR,  life  o/  ^Viie/oji,  ISIO;  Alphoxsb  he  LAMAitrrNE, 
Frneffiii,  Paris,  1854;  IIkvhi  Lemaire,  Vie  de  fenrlon, 
ISL'G;  J.  F.  DE  Lahaupk,  ^f'^je  de  F.  Sali;/n<ic  de  la  Mnttc 
Frnefoti,  1771;  Mai'RV.  Ffof/e  de  Fthiefon/iTTl  :  Uov,  ///»- 
tttire  de  F^itflon,  1  S-12  ;  Wekfek,  Leben  den  F.  Fhtcion,  etc., 
1H;.2;   E.  (tANDAit.  Fritelon  et  Hon  TcnipH,  1S64.) 

Fcu'elon  Falls,  post-v.  of  Fenelon  tp.,  Victoria  co., 
Ontario,  Canada,  between  Cameron  and  Sturgeon  lakes, 
16  miles  N.  of  Lindsay,  with  which  it  is  c;)uuected  by 
steamboat.  It  has  lar^^c  lumber-mills,  and  a  waterfall  20 
fec(  high  and  .'JOO  feet  wide.     Pop.  about  7.'>0. 

Fenestel'la,  a  genus  of  fossil  bryo/.oans.  of  which 
many  speeies  have  been  obtained  from  the  paheozoic  rocks. 
They  usually  have  the  form  of  a  calcareous  network,  of 
which  the  meshes  arc  often  quatlrangular,  resembling  little 
windows,  whence  the  name.  The  threads  of  the  network 
are  poriferous.  The  coralhim  of  Fen'-itei/u  frequently  grows 
in  the  form  of  a  broad,  ribhon-likc  froml.  spirally  wound 
round  and  radiating  from  a  central  axis.    J.  S.  Newbkrkv. 

Fenestella,  a  Latin  historian  who  flourished  under 
Augustus,  and  continued  to  live  into  the  reign  of  Tiburius, 
since,  according  to  tho  statement  of  Jerome,  he  d.  in  the 
seventieth  year  "if  his  age,  A.  D.  21.  Nothing  further  is 
known  positively  of  bis  life.  Wrote  a  work  entitled  An- 
nnhn,  of  which  the  twenty-second  hook  is  cited  by  Nonius, 
and  which  supplied  to  Plutan-.h  materials  for  some  of  tho 
statements  in  bis  I/uu-h  of  distinguishcil  Uoinans.  It  jnob- 
ablv  extended  from  the  perioil  of  the  kings  down  to  and 
including  the  later  history  of  the  ropublic,  which  portion 
seems  to  have  been  more  fully  treated  than  the  earlier. 
(See  J.  PoTH,  De  FnuHtel/a  hint,  script,  et  cnrm.,  Ronn, 
\x\9.  The  fragments  arc  collected  in  IIavkrcamp's  Siffnut, 
vol.  ii.  i>p.  385-3S7  ;  reprinted  in  Frotscher's  ciI..  L'-ipsic, 
lS2.J-:ii».)  H.  Drislkr. 

Fe'nian,  a  name  first  applied  in  the  early  history  of 
Scotlantl  and  Irelanil  to  a  tribe  of  warriors  noted  for  their 
prowess.  Finn  .MacCumhail  was  their  most  famous  chief. 
According  to  Irish  annals,  he  died  about  235  A.  n.  So 
great  wa.s  his  renown  that  tliese  Giu^Iic  warriors  were  hence- 
forth called  Keiiine,  Fiana,  or  Fenians.  Their  deeds  form 
the  theme  of  m;iny  poems  anJ  legendary  tales  in  Celtic 
literature,  and  arc  also  eoinmcmoratcd  by  various  names  in 
Scotch  and  Irish  topography.  In  early  Irish  histories  they 
are  represented  as  an  established  militia,  whose  duty  it 
was  *' to  dofenri  the  country  against  foreign  or  domestic 
enemies,  to  support  the  riglit  and  succeS:<ion  of  their  kings, 
and  to  be  ready,  tipon  the  shortest  notice,  for  any  surprise 
or  emergency  of  slate."  With  tho  rise  of  monasticism  tho 
ancient  ortler  disaj)pcarcd,  but  Finn  and  his  Fenians,  ami 
especially  hi^  two  soii-j.  Fvrgus  and  (^isin  (the  Scottish 
Ossian),  long  remained  to  the  (JaeHc  imagination  what 
Arthur  and  his  knights  were  to  tho  Cymric. 

In  1S5'J  tho  name  was  applied  to  an  organization  of 
Irishmen  that  was  formed  in  America  and  (Jreat  Britain 
to  secure  the  independence  of  Irelaiul.  The  organization 
was  constituteil  on  repnbiicim  prim-iples,  having  its  social, 
district,  and  State  circles,  and  its  congress,  in  which  was 
vested  the  supreme  legislative  aiilh'>rity  and  the  choice  of 
the  chief  executive  ofTnrer.  The  firsl,  I'Vnian  congress  met 
in  Chicago  in  IHr»;i:  the  order,  liowever,  diil  not  attra<'t 
much  attention  until  its  second  congress,  in  Cincinnati  in 
lSr».>.  It  then  became  very  popular  among  the  Irish; 
SO.OOO,  it  was  said,  belonging  to  it  in  the  V.  S.  In  iNf.tl 
several  attempts  were  nmde  by  the  Fenians  in  this  country 
to  invade  the  Ilritish  provinces,  but  all,  exeejit  two,  wore 
frustrated  by  the  1'.  S.  anlhorilies.  Tlie  two  eompnnies  of 
Fenians  who  succeeded  in  crossing  tho  Canailian  frontier 
were  speedily  driven  bai'k,  and  most  of  those  who  returneil* 
were  tiiken  prisoners  by  U.  S.  nuthf>riti4<s  nnd  sent  on  parole 
t'>  their  homes.  I»iiring  the  following  year  there  was  a 
number  of  Fenian  riots  in  (treat  Mritain,  but  all  were  soon 


quelled,  and  some  of  the  rioters  e.xeoutcd.  From  that 
period  the  Fenian  excitement  rapidly  Bubsidcd.  Divieious 
occurred  in  the  orTanization,  the  masst-s  lost  eoufidencc  in 
their  leaders,  and  inauy  of  the  wrongs  of  Ireland  whieh 
thoy  sought  to  rodrcss  were  abolished  by  legiiilatiun. 

L.  Clakk  Seelyk. 

Fen'neo,  Cer'do,  or  /cr'Ua,  a  small  fox-Iikc  animal 
of  N<»rtherii  an<l  Central  .\friea,  considered  by  some  as  a 
dog  ( Ciiniti  Ctidn),  by  others  a  fox  (  Vidprn  /^dUreiifdi).  and 
by  others  as  quite  different  from  either,  and  assigned  to  a 
genus  Met/ttltjtiM,  go  called  from  its  large  cars.  Its  habits 
accord  gcoeraliy  with  those  of  the  true  foxes.  Its  fur  is 
highly  prized  by  the  Africans. 

Fen'liel  [Lat.  finticuhim,  dim.  o( /crnum,  "hay,"  from 
its  iinely -divided  leaves],  a  genus  {Fa:in'4ulitiH)  of  Old 
World  umbelliferous  herbs,  closely  allied,  and  by  many 
assigned,  to  Ancthmn,  the  dill  genus.  The  Fvenirulum  vul- 
gare  (common  fennel),  Ffrnirnlttm  dnlre  (sweet  fennel),  and 
Firnicidttm  <»/?;e/it*(/<' of  Europe  fthe  first  cultivated  in  the 
U.  S.  also)  arc  raised  extensively  for  their  seeds,  a  very 
pleasant,  warm  aromatic  much  employed  in  pharmacy. 
These  seeds  abound  in  volatile  oil  of  fennel.  The  leaves 
and  blanched  shoots  are  used  as  salad  and  potherbs  in 
Europe.  The  T'^riiiculnm  Capentte  of  S(»nth  Africa  has  an 
edible  root.  Tiie  Farnirulnm  Punmoriuin  of  India  is  much 
cultivated  for  its  aromatic  seeds.  Among  the  popular  su- 
perstitions there  is  a  belief  that  he  who  sows  fennel-need 
sows  sorrow.  Fennel-leaves  were  once  emblenmtic  of  grief. 
The  giant  fennel,  in  whose  stalk  Prometheus  concealed  tho 
fire  which  lie  stole  from  heaven,  was  the  Fenif't  Fcnduyo 
of  the  Mediterranean  coasts,  whoec  pith  is  still  used  as  a 
port-fire  and  as  tinder.  This  coarse  plant  is  also  umbellif- 
erous. "Small  fennel"  is  the  Xiffcffa  natint  of  Europe  and 
Asia,  the  '"love-in-a-mist"  of  our  gardens,  a  small  rannn- 
culaceous  herb  with  quaint  flowers  anil  aromatic  seeds, 
sometimes  used  in  cookery  and  medicine. 

Fen'ner,  post-tp.  of  Madison  co.,  N.  Y.,  has  marl-beds 
and  manufactures  of  lime.     Pop.  LiSl. 

Fenner  ( AitrnuR),  governor  of  Rhode  Island  from  1789 
to  iSOo,  was  b.  at  Providence,  K.  1.,  in  174.>,  and  d.  there 
Oct.  15,  180.^).  Before  his  election  as  governor  he  was  for 
a  long  time  clerk  of  (he  superior  court. 

Feiincr  (Jamks),  LL.D.,  son  of  the  preceding,  was  b. 
at  Proviilence,  K.  I.,  in  1771,  graduated  at  liiown  Cuivcr- 
sity  in  I781J.  was  I'.  S.  Senator  from  ISdj  to  18(17,  then  gov- 
ernor of  Rhode  Island  from  1807  to  181 1,  as  also  from  IH24 
to  ls;U,  and  in  1844-45.     D.  at  Providence  Apr.  17,  1846. 

Fen'nimoro,  post-tp.  of  tlrant  co.,  Wis.     Pop.  l7yL 

Foiioiiillrt,  tie  (Kmilf:),  journalist  in  Canada,  was  b. 
at  liyeres,  France,  stniHeil  law  and  wrote  for  the  Paris 
press,  edite.l  the  Jmirna/  dr  Qmhcr  after  Oct..  IS.M.  besides 
teaching  history  and  literature  at  the  Laval  normal  school 
and  writing  for  tho  Jonrnat  de  V IitHtructiuu  /'uOh'ifne.  !>. 
at  Quebec  .Tune  30,  1859. 

Fcn'trr,  tp.  of  (irant  co.,  Ark.     Pop.  173. 

FciittT,  tp.  of  Hot  Springs  co.,  Ark.     Pop.  1057, 

Fen'ton,  tp.  of  Whitcsides  co.,  111.,  on  tho  Chicago 
lUirlington  ancl  Qniney  K.  R.     Pop.  758. 

Frnton,  a  v.  and  tp.  of  Cenesee  co.,  Mich.,  is  situated  in 
an  agricultural  district  about  at!  miles  N.  W.of  I>elroit,  on 
the  I)<'troit  and  Milwaukee  R.  R.  It  has  an  extensive  llour- 
ing-mill,  1  hotels,  2  weekly  ne\vspai)ers,  '.\  dry-goods  houses, 
an  extensive  cooperage,  an  irondonndry,  a  woollen-factory, 
a  Raptist  seminary,  an  Episeopal  higli  scho<)l.  a  union 
school,  etc.  Poj).  of  v.  TM>:\;  of  tp.  ;i'.lfi5.  (P.  O.  name, 
Fkntovvii.m:.)  W.  H.  II,  Ssiith,  Ed.  '•  tiAziciTE." 

Frnton,  tp.  of  Broome  eo.,  N.  Y.     Pop.  1 199. 

Fenlon  (Ei.i-iAn).  English  poet.  b.  in  SlafTordshiro  in 
ir.s:!,  had  M.  A.  fr.Mn  Cambridge  Cniversily  in  17(IL  Ho 
assisted  I*r)pe  in  the  translation  of  the  (fdi/nnri/,  having 
as  his  portion  the  first,  foiirth,  ninereenlli,  and  twentieth 
books,  and,  according  to  the  earl  of  Orrery,  to  whom  ho 
was  secretary,  double  that  number  of  books.  His  jl/a- 
ri'tmur  ( l72o),  tragerly,  was  sueeessful.  He  wr<de  also  Life 
of  MiltuH  (I7:'7).  etc.*,  and  il.  in  Herkshiro  duly.  I7H0. 

Fenton  (Rkibkn  E.).  American  legislator,  was  b.  at 
Carndl.  Chautauqua  Co.,  N.  Y..  July  H,  IS19.  educated  at 
Pleasant  Hill  ami  Fredouia  academies,  sttnlioj  law,  and 
hecami'  a  merchant.  He  was  Mipervisnr  of  Carroll  in  IM.t. 
representative  in  the  V.  S.  Congress  from  the  (birty  third 
j  district  of  Now  York  from  Hre.,  IS57,  to  Mar.,  !>*(>.'»,  jcov- 
ernor  of  New  York  from  ISO/.  ti»  I.Srt9,  nnd  then  I'.  8.  Seu- 
ator  from  New  York,  being  elected  in  IHflO. 

Ft'n'tonvillo,  Mich.     Seo  Fr.MOX. 
'       Fentonvillt*.  post-v.  of  Carroll  tp.,  rhaulauqttn  co., 
'   N.  Y.,  on  the  Dunkirk  Allegheny  Vnlley  and  Pittsburg  U.  H. 
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FENTRESS— FER  DE   LANCE. 


Fen'tress,  county  of  Tennessee,  bordering  on  Ken- 
tucky. Art'u.  ^70  square  miles.  It  is  a  part  of  the  Cum- 
berland Mounlain  plateau,  and  has  abundance  of  coal 
and  iron  ore.  not  yet  worked.  It  has  a  great  extent  of  fine 
jjasture-lands.  Grain  is  the  staple  agricultural  product. 
Cap.  Jamestown.     Pop.  4717. 

Fen'triss,  post-tp.  of  Guilford  cc,  N.  C.     Pop.  8G6. 

Fen'ugreek  [Lat.  /"umm  Orxcumy  "Greek  hay,"  be- 
cause it  is  used  in  the  Levant  and  in  Asia  as  a  forage- 
plant],  a  name  given  to  the  Trig»U'lhi  Fituum  Grfccutn 
and  other  species  of  the  genus,  leguminous  annual  herbs 
of  Asia  and  Europe,  resembling  clover.  The  above  species 
is  cultivated  in  France  and  Germany  for  its  seeds,  which 
are  ground  into  an  oily,  mucilaginous  meal,  much  used  in 
farriery  as  a  vehicle  for  drugs.  They  were  once  valued  in 
medicine,  but  arc  now  only  employed  in  poultices,  etc. 

Feu'wick,  a  v.  of  Old  Saybrook  tp.,  Middlesex  cc, 
Conn.,  near  the  mouth  of  the  Connciticut  River,  is  the  S. 
terminus  of  the  Connecticut  Valley  R.  R. 

Fcuwick  (Benedict  J.),  b.  in  St.  Mary's  co.,  Md., 
Sept.  3,  17S2,  joined  the  Jesuits;  was  president  of  George- 
town College,  D.  C.  In  1S2.>  became  Roman  Catholic 
bishop  of  Boston,  Mass.,  and  displayed  remarkable  admin- 
islrative  talent  in  that  position.     D.  at  Boston  Aug.  11, 

IS  41). 

Fenwick  (Edward),  D.  D..  first  Roman  Catholic  bishop 
of  Cincinnati,  was  b.  in  Maryland  in  17f>8;  became  bishop 
in  1822,  and  d.  in  Wayne  .o..  O.,  Oct.  ti,  18:j2.  Was  suc- 
ceeded by  Archbishop  Purcell. 

Fenwick  (Gkorgk),  English  proprietor  of  a  plantation 
near  .Say brook,  Conn.,  came  to  .\merica  iu  ltj3(j,  and  was 
governor  of  Saybrook  until  Dec.  5.  lt)44.  Selling  out  to 
the  Connecticut  colony,  he  returned  to  England,  and  was 
one  of  the  judges  at  the  trial  of  Charles  I.     D.  in  1057. 

Fenwick  (Sir  Jons),  English  Roman  Catholic  con- 
spirator iu  the  reign  of  William  III.,  b.  near  the  middle 
of  the  seventeenth  century,  was  committed  to  the  Tower 
for  his  part  in  the  assassination  plot  June  11,  101)6,  and,  a 
bill  of  attainder  against  him  being  passed  Jan.  11,  lliy7, 
was  executed  on  the  2Sth  of  January  in  the  same  year. 
This  was  the  last  execution  in  consequence  of  attainder  iu 
Great  Britain. 

Fenwick  (Jonx),  English  Quaker  and  founder  of  a 
colony  in  New  Jersey,  was  b.  in  England  in  161S.  His 
grant  of  laud  in  West  Jersey  was  obtained  in  167.'i.  and  he 
settled  at  .Salem  in  1075.  In  1678,  Governor  Andros.  dis- 
puting his  claim  to  the  governorship,  confined  him  in  prison 
two  years.  He  il.  poor  iu  16S3,  having  transferred  his  claim 
to  William  Penn. 

Fenwick  (Jonx  R.),  b.  at  Charleston,  S.  C,  1780,  edu- 
cated iu  KngUind,  and  entered  the  service  of  the  U.  S.  as 
lieutenant  of  marines  Nov.,  17U9;  promoted  to  be  captain 
in  that  corps  1809.  In  Dec,  1811,  ho  accepted  the  com- 
mission in  the  army  of  lieutenant-colonel  of  artillery  ;  as 
such  served  with  distinction  in  the  war  with  Great  Britain 
I8l2-la,  particularly  at  the  assiiult  on  Qneenstown  Heights, 
Oct.  13,  1812,  where  he  was  three  times  wounded,  and  made 
prisoner.  Brevetted  colonel  Mar.  18,  1813,  for  gallant  con- 
duct on  the  Niagara  frontier,  was  on  same  date  appointed 
adjutant-general  of  the  army,  with  the  rank  of  colonel,  and 
dislianded  as  such  June  1,  181o.  but  retained  in  the  army 
as  lieatenaut-colonel  of  light  artillery;  commissioned  col- 
onel Fourth  Artillery  May  8,  1822  ;  brevet  brigadier-general 
Mar.  18,  1823.     D.  at  Marseilles,  France,  Mar.  19,  1842. 

G.  C.  Simmons. 

Fenwick's  Island,  on  the  E.  coast  of  Worcester  co., 
Md.,  20  miles  S.  of  Cape  Henlopeii,  has  a  lighthouse  Sfi 
feet  high,  with  a  flashing  light;  lat.  38°  27'  1"  N.,  Ion.  75° 
2'  .^9""W. 

Feoff'inent,  a  mode  of  conveyance  of  landed  property, 
formerly  in  use  in  the  English  law.  by  which  land  or  other 
corporeal  hereilitaments  were  transferred  by  one  person 
called  a  feoffor  to  another  called  a  feoffee.  Feoffment 
meant  originally,  under  the  feudal  system,  the  giving  of  a 
feud  or  fee  (see  Fee),  but  in  the  modification  of  the  system 
of  land  tenure  which  afterwards  ensued  it  was  employed 
to  denote  the  grant  of  an  estate  in  fce-;^imple,  and  was 
then  extended  to  any  transfer  of  freehold  estates  in  here- 
ditaments purely  corporeal.  An  actual  delivery  of  the 
land  was  made  by  a  peculiar  ceremony  known  as  liven/ 
of  seizin — )".  e.  a  delivery  of  the  possession  of  the  land 
by  taking  the  feoffee  upon  or  near  it  and  directly  in- 
vesting him  with  the  ownership  and  occupation.  When 
the  parties  entered  upon  the  land  the  livery  was  said  to 
be  in  deed,  and  in  the  presence  of  witnesses  the  feoffor 
handed  to  the  feoffee  a  clod  or  turf  or  a  twig  or  bough 
as  a  ;>ymbol  of  actual  investiture,  at  the  same  time  utter- 
ing certain    words   of   transfer.     When   the  delivery  was 


made  in  sight  only  of  the  land,  the  livery  was  said  to  be 
in  bin-;  and  in  order  to  make  the  transfer  effectual  the 
feoffee  had  to  make  an  actual  entry  during  the  feoffor's 
life.  The  words  of  donation  whieli  a^^companied  the  livery 
were  at  first  oral,  but  at  au  early  period  they  were  reduced 
to  writing  in  the  form  of  a  deed  of  transfer,  though  no 
written  instrument  was  imperatively  required  until  the  en- 
actment of  the  Statute  of  Fratds  (which  sec).  Convey- 
ance by  feoffment  was  for  a  long  period  in  English  history 
the  only  ordinary  method  of  transfer  of  land  in  possession. 
It  has  been  entirely  superseded  by  more  convenient  methods. 
It  was  only  to  be  tolerated  at  a  time  when  the  means  of 
communication  between  different  sections  of  country  were 
imperfect,  and  transfers  of  property  were  generally  made 
between  residents  in  the  same  immediate  neighborhood.  As 
a  part  of  the  common  law  it  was  in  use  in  this  country  until 
abolished.  It  was  frequently  resorted  to  as  a  means  of 
"disseising''  a  chiimant  of  land,  and  thus  sotting  in  mo- 
tion the  statute  of  limitations.  In  this  way,  after  the  lapse 
of  a  certain  number  of  years  (say  twenty-one),  a  party 
would  gain  a  title  by  force  of  his  uuinterru|)ted  possession 
and  claim  of  ownership.  For  an  instance  of  this  see  Mc- 
Gn-<jor  vs.  Voinsti'ck,  17  New  York  Reports,  Hi2.  The  mode 
of  conveyance  now  in  use  is  by  deed.     (See  Deed.) 

GEoitr.E  Chase.     Revised  by  T.  W.  Dwight. 

Fe'ra*  Natu'rSP  [Lat..  '*of  a  wild  nature'*],  a  legal  term 
used  to  designate  such  animals  as  are  naturally  of  a  wild 
disposition,  as  bears,  foxes,  deer,  pigeons,  wild-geese,  etc. 
The  separation  of  such  animals  as  a  class  from  those  which 
are  domestic  is  of  importance  in  law,  on  account  of  the 
difference  in  the  right  of  property  which  an  owner  is  said 
to  have  in  the  two  instances.  Property  in  domestic  ani- 
mals is  absolute,  or  indefeasible,  while  in  animals  ferie 
untune  it  is  only  qualified — *'.  e.  the  right  of  property  only 
continues  to  exist  as  long  as  the  animals  are  reclaimed 
from  their  savage  or  wild  condition,  and  ceases  when  they 
return  to  it.  When  animals  are  of  such  a  kind  that  if  once 
restored  to  their  freedom  they  would  never  return  of  them- 
selves to  their  owner,  his  ownership  of  them  can  continue 
only  so  long  as  he  keeps  them  confined.  Wild  beasts  iu  a 
menagerie  would  be  of  this  character.  But  if  animals 
naturally  wild  have  become  so  tamed  that  if  suffered  to 
escape  or  roam  at  large  they  have  a  habit  or  disposition  of 
returning  {auimnm  reverttndi),  a  qualified  property  in  them 
continues  so  long  as  this  habit  is  fi»und  to  have  a  control- 
ling influence.  But  if  they  stray  and  remain  absent,  it  is 
lawful  for  any  stranger  to  take  them  as  his  own  property. 
Pigeons,  bees,  deer  are  familiar  examples  of  this -kind  of 
wild  animals.  A  property  in  Itees  is  obtained  by  hiving 
them.  But  if  they  swarm  and  fly  away,  the  owner  retains 
his  property  as  long  as  he  keeps  them  in  sight  while  pur- 
suing them,  so  that  he  may  distinguish  them  as  from  his 
own  hive.  A  qualified  property  may  also  exist  in  certain 
cases  by  reason  of  the  inability  of  the  animals  to  depart 
from  a  person's  property,  as  in  the  case  of  the  young  of 
wild  birds  who  have  built  their  nests  in  trees.  While  a 
qualified  property  continues,  the  owner's  right  is  as  much 
under  legal  protection  as  is  his  interest  in  property  of  any 
kind,  and  any  interference  with  it  is  punished  in  the  same 
manner.  The  owner  of  such  animals  will  in  some  instances 
be  liable  for  their  acts.  A  distinction  is  to  be  taken  be- 
tween animals  that  are  and  are  not  naturally  inclined  to 
do  mischief.  In  eases  of  the  first  class  the  owner  is  not  in 
general  responsible  for  injuries  done  by  his  animals,  unless 
he  is  shown  to  have  special  knowledge  of  some  vicious  pro- 
pensity. This  knowledge  is  technically  called  scienfer.  and 
must  be  alleged  in  an  action,  and  proved.  This  proof  would 
not  be  necessary  if  the  animals  were  trespassing  on  the 
land  of  another.  The  owner  iu  that  case  is  liable  for  acts 
done  in  the  course  of  the  trespass.  When  the  animal  be- 
longs to  the  second  class,  and  is  naturally  inclined  to  do 
mischief,  no  proof  of  knowledge  is  requisite,  as  the  owner 
is  presumed  to  have  knowledge  of  its  vicious  propensities. 

In  regard  to  the  right  in  wild  animals  killed  upon  any 
person's  property,  certain  peculiar  rules  have  been  estab- 
lished. If  such  animals,  while  upon  or  flying  over  a  per- 
son's land,  are  killed  either  by  himself  or  by  a  trespasser, 
they  become  the  land-owner's  property.  If  he  starts  ani- 
mals upon  his  own  grounds,  follows  them  into  another's, 
and  there  kills  them,  the  property  remains  in  himself.  If 
a  trespasser  chases  game  from  one  man's  land  into  another's, 
and  there  kills  it,  he  has  a  claim  superior  to  that  of  the 
owner  of  either  of  the  contiguous  estates.  This  last  rule 
has,  however,  been  questioned.  A  number  of  statutes  in 
regard  to  the  preservation  of  game  and  the  protection  of 
wild  animals  of  various  kinds  have  been  passed  both  in 
Enciau'l  and  in  the  States  of  the  Union,  which  should  be 
con'sultcd.     Gkoiuje  Chase.    Revised  by  T.  W.  Dwight. 

Fer  de  Lance  [Fr..  "lance-iron" — i.  e.  the  head  of  a 
lancej,  the  Crwipedoecpkalua  lanceolatiis,  a  much-drcadcd 
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venomous  ecrpent  uf  tfao  West  Indies  and  South  Amerioft,  I 
especially  abuuilunl  in  Si.  Lucia  and  Martinique.     This 


l'*(;r  lie  Lance. 

serpent  is  extremely  prolific,  and  is  from  five  to  eight  IVet 
Ion;;.  It  gives  no  warning  ol"  its  nlt!u.'li.  The  bile  is  very 
often  fatal,  and  when  ils  present  eft'ects  are  warded  oil"  by 
stimulants  it  usually  ruins  Ihe  health  of  the  sufferer,  who 
is  fur  years  afiiieled  with  boils  and  ulcers,  and  often  with 
paralysis  and  other  di-stressing  symptoms. 

Fer'dinand,  post-tp.  of  Dubois  co.,  Ind.     Pop.  17^!2. 

Fcrdinailtl,  tp.  of  Essex  co.,  VI.,  tvivversed  by  the 
Grand  Trunk  K.  U.      Pop.  :i:i. 

Ferdinand  the  Just,  king  of  ,\ragon,  was  co-regent 
of  Castile  and  Leim  near  the  close  of  l)ec.,  IIOC,  became 
king  June  21,  1112,  and  d.  Apr.  2.  UKi.  In  141.3  ho  de- 
feated and  imprisoned  Ihe  count  of  I'rgel. 

Ferdinand  I.,  ex-emperor  of  .\uslria,  eldest  son  of 
Francis  I.,  enipcn.r  of  Uorinany,  b.  .\pr.  lil,  179:1,  married 
jVlaria  .\nua  Carolina  Pia,  daughter  of  \'ictor  Emmanuel  I., 
king  of  .Sardinia,  in  IS.'il.  T"ok  the  throne  Mar.  2,  ISIlo, 
but  was  under  the  direction  of  Prince  Metlernich.  his  prime 
minister.  On  Dec.  2,  18-18,  he  abdicated  in  favor  of  Fran- 
cis Joseph,  the  present  emperor,  after  having  repeatedly 
lied  from  Vienna  during  the  revolutionary  agitations  of 
that  year.     D.  .June  29,  1S75. 

Ferdinand  I.,  king  of  Boliemia  and  Hungary  and 
emperor  <d'  tlie  Romans,  was  b.  at  Alcahl,  .Spain,  Mar.  10, 
l.iO:!,  married  Anne  Jagollon  May  .'),  1j21,  and  was  made 
king  of  Bohemia  Feb.  24,  1527,  of  Hungary,  Oct.  2S,  1.^)27. 
and  of  theUoinans.  .Ian.  15,  li.31.  Took  I  lie  title  of  emperor 
when  Ills  brother.  Charles  V.,  abdicated,  near  tht  end  of 
.Sept.,  15511.  Uecognizcd  as  emperor  by  the  electors  at 
Frankfort  .Mar.  12,  155S,  was  forbiildcn  to  take  tlio  titlo 
by  Pope  Paul  IV.  In  1502  he  sent  ambassadors  to  tho 
Council  of  Trent,  anil  d.  at  Vienna  July  25,  151)4. 

Ferdinand  II*,  king  of  U^hemia  and  Hungary  and 
emperor  of  the  Kumaus,  b.  July  '.',  157S,  was  crowned  king 
of  lioheinia  July  211,  11)17.  Failed  to  protect  his  Prot- 
estant subjects  against  the  persecutions  of  the  Koinau 
Catholics,  ami  tho  Hobeinian  stales  deposed  him  Aug.  Ill, 
Ifil'J,  and  ollered  tho  crown  to  Frederick,  elector-palutine. 
Had  been  crowned  king  of  Hungary  at  Presburg  July  1, 
lUlS,  and  was  elected  Roman  emperor  Aug.  2M,  KilU. 
Frederick,  having  accepted  the  Huhemian  crown,  was  de- 
feated by  Ferdinand's  army,  uinler  .Maximilian  of  lia\'aria, 
at  Prague,  Nov.  8,  ICL'd,  ao'l  in  lfi2:i  the  Bavarian  duke  re- 
ceived the  I'alaliuate.  In  11121  the  imperial  general,  Wal- 
lensteiu,  defeated  the  armies  of  another  Protestant  league 
which  had  been  formed  against  l''erdinand,  with  the  king 
of  Denmark  at  its  head.  Dec.  11125,  and  Nov..  I(i27,  re- 
spc-ctively,  Ferdinancl  resigned  the  crowns  of  Hungary  and 
Bohemia  to  his  son,  Ferditniml  111.  In  II);{ll-32,  lluslavus 
Adolphus  of  .Sweden,  with  France  and  \'euieo  in  a  new 
leagur-  against  Ihe  emi)crf»r,  invaded  IJermany,  and  gained 
important  successes  over  Ferdinand,  although  at  tin-  battle 
of  Liit7.en  in  N4)v.,  Ilt;{2,  the  .Swedish  moiuireh  was  slain. 
Tho  battle  of  Leipsic  was  fought  in  Sept..  li;:il,  that  uf  the 
L'-Mdi  in  Af)r.,  11)32.  Chancellor  O.xenstiern  directing  the 
league  after  Ihe  death  uf  (iustavus  A'lul],lnis,  Ferdinand 
was  mure  f4)rlunate,  made  peace  with  sume  uf  th<*  allies, 
and  pru(Mired  the  ele(!ti))n  of  his  sun  Fertlinand  as  king  of 
the  Uomiins.     1).  at  \'ienna  I'eb.  15.  1(1.37. 

Ferdinand  III.,  king  of  Bohemia  and  Hungary  and 
emperor  uf  Ihe  Kumans.  was  b.  .Inly  2(1,  1  tilts,  and  became 
king  of  Hungary  and  Bohemia  I)ec.  S,  1025,  and  Nov.  25, 
1(127.  In  lll^ll  he  married  Mary  Anne  of  .Spain,  wilo  d.  in 
Ifiie.  flaini-.l  Ihe  battle  of  Nunllingi'n  in  the  cunlest  uf 
his  father  I  I'erdinand  II.)  again-t  the  .Swedes  al)d  their 
allies,  .Sept.  11.  1(131,  wiis  made  king  of  the  Romans  I>eo.  22, 
H13I),  and  became  emperor  in  11137.  The  Thirty  Years' 
war  continuing,  the  battles  uf  Thionvillc,  of  Frihunrg,  and* 
uf  .Summershausen  were  fought  in  June,  I(13,it,  in  1044.  and 
in  llllS.  In  this  latter  year  Ferdinand  married  Maria 
Leopoblina,  who  d.  in  Kll'.l.      In    l(i4H   he  also  signed   the 


peace  of  Westphalia,  guaranteeing  religious  liberty  to  his 
Protestant  subjects.  In  1651  he  married  Eleanor  of  Mantua, 
ami  d.  at  \ienua  .\pr.  2,  1057. 

Ferdinand  I.  Ithf.  Ureat),  king  of  Castile  and  Leon, 
married  Iluna  t^aocha  of  Leon,  and  was  iiumed  king  ol 
Castile  in  11(33,  succeeding  to  Ihe  Ihror.e  ill  III35,  and  being 
crowned  king  uf  Leon  June  22,  103S.  Invaded  Portugal, 
and  aeqnireil  Coimbra  in  1(141  and  11145.  In  1(140— i'.i  he 
warred  against  the  Moors.  On  Sept.  3.  11154,  he  defeated 
(iarcia  III.,  king  of  Navarre,  near  liurgos ;  in  11103  con- 
quered iMohuinmed  ben  Abad,  dividing  his  kingdom  be- 
tween his  three  sons  in  1004.  Forced  Ihe  kings  of  Sara- 
gossa  and  'fuledu  to  become  his  tribularies  in  1U65,  and 
d.  at  Leon  Dec.  27  of  that  .vear. 

Ferdinand  III.,  thk  Saint,  king  of  Castile  and 
Leon,  was  son  of  .\llbnso  IX.,  king  of  Leon,  and  Ileren- 
garia,  queen  of  Castile,  succeeding  in  Castile,  on  his  moth- 
er's abdication,  Aug.  31,  1217.  and  in  Leon  in  1230.  In 
his  .Moorish  wars  he  conquered  the  kingdom  of  Baeza.  took 
Cordova  and  Seville,  and  made  the  kings  of  Itrainida  and 
Miircia  his  tributaries.  D.  May  3,0,  1252,  and  was  can- 
onized by  Pope  Clement  X.  in  1671. 

Ferdinand  V.,  king  of  Castile  and  Aragon.  the 
Catiioi.ic,  b.  at  I^os,  Spain,  Mar.  10,  1452.  married  Isabella 
of  Castile  Oct.  IS,  I40!l.  At  Ibis  time  Spain  was  divided 
into  the  kingdoms  of  Castile,  Aragon.  Navarre,  and  (jlrnn- 
ada,  the  last  held  by  the  Jloors.  On  the  death  of  Isabella's 
brother.  Henry  l\'.,  Ferdinand  wos  proclaimed  king,  with 
her  as  ([ueen.  at  Seguva,  Dec.  13,  1474.  Isabella's  title 
being  dis])Uted  by  the  princess  Joanna,  Henry  H'.'s  ac- 
knowledged daughter,  Ferdinand  defeated  .\lfonso,  king 
of  Portugal,  who  supported  her  claims,  at  Toro  in  1476. 
In  14711,  Isabella  secured  undispuled  possession  of  the 
kingdom  by  a  jieaee  with  France,  signed  Nov.  0,  1478.  In 
Jan.,  14711,  Ferdinand  succeeded  his  father,  John  II..  in 
Aragon  ;  and  immediately  afterwards  in  both  kingdoms, 
but  especially  in  Castile,  Ihe  two  sovereigns  cummeneed 
salutary  reforms  in  the  administration  of  justice,  restrain- 
ing the  excesses  of  the  nobility,  and  checking  their  iiuwer 
as  feudal  lords.  In  14S0.  Ferdinand  established  the  Ini|ni- 
sition  at  .Seville,  and  subsequently  permitted  its  establish- 
ment in  Aragon.  Began  his  wars  with  the  Moors  for  tho 
possession  of  (iranuda  in  1482,  the  Moors  having  in  1481 
ca]itured  the  fortress  of  Zahara  in  Andalusia,  and  on  Jan. 
0.  14112,  with  Isabella  his  queen,  he  entered  (iranada  in 
triumph.  The  same  year  he  issued  an  edict  for  Ihe  e.\|iul- 
sion  of  all  Jovs  from  his  duminiuns.  This  year  also  Isa- 
bella furnished  to  Christopher  Columbus  two  vessels  in  his 
fleet  of  three,  with  which  he  discovered  San  Salvador. 
Columbus  returned  in  Mar.,  14113,  and  during  that  year 
Ferdinand  and  Isabella  ubtained  a  bull  from  Pojie  Alex- 
ander VII.  eonflrining  their  title  to  all  the  territuries  which 
they  should  discover  in  Ihe  Western  hemisphere.  In  14il3, 
Ferdinand  reacquired  Koussillon  and  Cerdague  from  Charles 
VIII.  of  France,  and  in  14115  opposed  Charles  in  Italy, 
the  Spanish  troops  being  cummanded  by  Consalvo  dc  Cor- 
dova. In  M',17  he  promoted  the  expedition  of  Amerigo 
Vespucci.  By  15110  the  Spanish  conquest  of  Naples  was 
com|ilete  ;  by  1501  every  Moor  had  been  expelled  from  Ihe 
kingdom  or  was  compelled  to  be  bapli/ed.  Isabella  d. 
Nov.  20,  1504,  and  Ferdinand  married  llermanie  de  Foix, 
niece  of  Luuis  XII.  of  France.  Mar.  14  or  IS.  1506.  On 
the  death  of  Philip,  his  son-inlaw,  he  became  regent  of 
Castile  in  Sept.,  1500.  By  the  treaty  of  Cambray  (Dec, 
1508)  he  received  several  Venetian  cities,  which  were  in- 
corporate.! with  the  kingdom  of  Naples.  In  Oct.,  1511.  ho 
joined  the  '■  llidy  League"  against  France,  and  Jean 
d'Albrel,  king  cd'  Navarre,  having  leagued  himself  with 
tho  French  monarch,  Ferdinand  invaclod  his  dominions, 
drove  him  from  Ihe  throne,  and  in  1512  subjugated  that 
kiug.lum.  thus  finally  uniting  Aragon,  Castile,  tirnnadu, 
and  .\a\iirre  under  one  sway.     Ferdinand  d.  Jan.  23,  1510. 

Ferdinand  I.,  king  of  Naples,  b.  in  142!),  marriod 
Isabella  de  Clermuufin  1  134,  was  legitiiniied  by  I'opo  Eu- 
gene IV.,  and  cruwnid  king  in  June.  1458.  In  a  short 
time  Ills  subjects  invited  John  of  Aujuu  to  lake  Ihe  throne, 
and  having  done  su..luhn  sustained  himself  lur  a  lime,  but 
Ferdinand  defeated  hi)n  at  Troia  Aug.  18,  1402.  and  became 
master  uf  Ihe  kingrlum  in  1403.  In  1 170  married  Joanna 
uf  Aragon.  In  1  ISO  the  bariuis  of  Naples  revolted.  Fer- 
dinand having  made  l>eacc  willl  them  on  Aug.  II.  Ireaeh- 
eronslv  arrested  and  massa-red  them  at  Ibeiialaeeon  Aug. 
13.  i'or  this  he  was  excoinmunienlcd  by  Pope  Innucenl 
\III.  June  20.  14S!) ;  he  made  praco  with  the  pope  in  Way, 
1  1112.  ami  d.  Jan.  25,  M'.H. 

Ferdinand  IV.,  king  of  Naples,  and  I.  of  the  Two 
Sieiliis,  Hiis  b.  at  Nii|ile«  Jan.  12,  1751,  and  sueceeded.  on 
Ihe  aeeessinn  of  bis  lather.  Dun  Carlus.  to  Ihe  Ihruni'  of 
Spain,  Oct.  5,  IT..'.'.  In  1707  he  evpelleil  the  Jeouilf  ; 
Apr.  7.  1708,  nuirrietl  Maria  Carolina  of  Austria  by  proxy. 
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ar.d  in  person  on  May  22.  In  1T77  dismissed  his  prime 
minister,  Tanuc-ci  i  in  17M2  joined  tlic  first  coulition  against 
France,  but  in  IT'.Hi  pureliiisod  peace  from  tlic  Directory. 
In  Nov.,  I7'.)S,  a  secret  alliance  liaving  been  formed  witli 
Russia,  .\iistria,  and  England  against  France,  ttic  Nea- 
politan army  marched  to  Home,  but  was  defeated  by  the 
French,  who"  made  conquest  of  Naples  Jan.  2.'),  17!I'J.  The 
king  anil  queen  tied  to  Sicily,  but  during  the  same  year 
were  rest(U-ed  tn  power  by  the  successes  of  the  allies,  anil 
then  tooll  a  bloody  revenge  on  the  re]iublican  citizens  of 
Naples.  Mar.  2S.  1S{I1,  by  the  treaty  of  Florence,  Ferdi- 
nand made  peace  with  France,  but  in  Sept..  1S1I5.  joined  a 
third  coalition  against  her.  In  the  end  of  that  year  he 
was  deprived  of  Naples  by  Napoleon  I.,  and  retired  to 
Sicily  under  English  protection.  In  Jan.,  1SI2,  he  resigned 
his  authority  in  favor  of  his  son  Francis,  but  on  Napoleon's 
fall  he  was  restored,  entering  the  capital  Aug.  U,  ISl!).  In 
Dec,  l^Hi  or  1S17,  he  took  the  title  of  Icing  of  the  Two  .''ie- 
ilies  I  Naples  and  Sicily),  but  in  the  Latter  part  of  his  reign 
(1820-21 )  was  threatened  with  a  fresh  revolt  of  his  subjects, 
annulled  their  constitution,  and  entered  Naples,  supported 
by  the  Austrian  army,  Miiy  15,  1821.     D.  Jan.  3,  1825. 

Ferdiiiund  I.,  king  of  Portugal,  b.  at  Coimbra  Feb. 
27,  KUII.  succeeded  to  the  throne  Jan.  IS,  1.1G7.  In  1309 
claimed  Castile,  but  was  defeated  by  Ilenry  II.  of  that 
kingdom,  and  compelled  to  make  peace  in  13.71.  The  war 
being  renewed,  a  like  issue  ensued  in  1373.  Again  warred 
with  Castile,  assisted  bv  Edmund,  duko  of  Cambridge,  in 
1381,  andd.  Oct.  20,  1383. 

Ferdinand  VI.,  king  of  Spain  (the  Wise),  b.  at 
Madriil  Sept.  23,  1713,  or  Apr.  10,  1712,  married  the 
princess  Magdalene  Theresa  of  Portugal  in  Jan.,  1729,  and 
succeeded  his  father.  Philip  V.,  Aug.  10,  ]71fi.  Acceded 
to  the  treaty  of  .\ix-la-Chapello  Juno  28.  1748.  His  queen 
d.  Aug.  27,  1758,  and  ho  d.  -Vug.  10,  1759. 

Ferdinand  VII.,  king  of  Spain,  was  b.  at  St.  Ilde- 
funso  0-t.  13,  17S(,  and  was  iiroclaimed  princo  of  Asturias 
and  heir  to  the  crown  in  1790;  Oct.  G,  1801,  ho  married 
Maria  .Vntoinotta  Theresa  of  Naples,  who  d.  May  21,  1806. 
On  the  abdication  of  his  father  (.Mar.  19,  1^08)  ho  suc- 
ceeded to  the  kingdom,  but  meeting  Napoleon  at  Bayonno 
(Apr.  28),  was  compelled  to  resign,  which  ho  did  on  May 
1,  and  was  sent  with  his  brother  .and  uncle  to  the  chlteau 
of  Valeiiyay.  In  M.ar..  1811,  was  liberated,  and  in  May 
annulled  the  Spanish  constitution  and  dissolved  the  Cortes; 
S'p!.  29,  181R,  married  Isabella  .Maria,  infanta  of  Portu- 
gal. wh<i  d.  Dec.  2G,  1818;  Oct.  2,  1819,  married  Maria  Jo- 
sephine of  Saxony.  The  French  having  invaded  Spain 
un  ler  the  duke  of  ,\ngonhimo  in  .^pr.,  1823,  Ferdinand 
was  declared  incapable  by  the  Cortes,  and  a  regency  was 
appointed  on  June  11.  but  ho  was  restored  on  Sept.  28, 
and  procdainu'd  an  .amnesty,  with  promise  of  good  govern- 
ment, on  Sept.  30.  Married  the  daughter  of  Maximilian 
of  Saxony  in  1821,  and  she  d.  in  1829.  The  same  year  ho 
married  Maria  Christina  of  Naples.  Mar.  29, 1830,  re-estab- 
lished the  Pragmatic  Sanction  of  1789,  and  d.  Sept.  27, 1S33. 

Ferdinand  II.  of  the  Two  Sicilies,  known  as  Kixo 
BoMuv,  b.  Jan.  12,  1810,  succeeded  his  father,  Francis  I., 
in  IS30;  by  false  promises  and  liberal  measures  at  first 
excited  great  hopes  among  the  friends  of  liberty,  which  his 
subsequent  course  cruelly  disappointed.  The  history  of 
his  reign  is  a  catalogue  of  conspiracies,  rebellions,  cxccu- 
liims.  His  reckless  bombarilraent  of  Messina  Sept.  2-7, 
18+8,  won  him  his  shameful  title.  D.  at  Naples  May  22, 
1859. 

Fferc,  La,  town  of  France,  in  the  department  of  .\isne. 
on  an  island  in  the  Oise.  It  is  a  fortress  of  the  fourth  rank, 
au'l  has  a  school  of  artillery.     Pop.  4945. 

Ferrnti'uo,  town  of  Central  Italy,  6  miles  N.  W.  of 
Frosinone.  Portions  of  the  old  Cyclopean  wall  still  exist. 
Pop.  909il. 

Fer'gus,  post-v.  of  Niclnd  tp..  Wellington  co.,  Ontario, 
Canada,  on  the  (iuelph  branch  of  the  Great  Western  Rail- 
way, 17  miles  .\.  N.  W.  of  (iuelph.  It  has  varied  and  im- 
purfant  manufactures,  and  one  weekly   newspaper.     Pop. 

ii;(;r,. 

Fergus  Falls,  post-v..  cap.  of  otter  Tail  co..  Minn..  225 
miles  .\.  W.  of  Minneapolis,  on  Otter  Tail  River,  in  a  lum- 
ber region.  It  has  line  water-power,  a  number  of  saw  and 
planing  iLiiUs,  two  Aveekly  newspapers,  and  a  national  bank. 

Fer'suson,  tp.  of  Drew  co..  Ark.     Pop.  400. 

Ferguson,  tp.  of  Centre  co..  Pa.     Pop.  2111. 

Ferguson,  tp.  of  Clearfield  co..  Pa.     Pop.  585. 

Ferguson  (Adam),  LL.D.,  b.  at  Logierait.  Perthshire, 
Scotland,  June  20,  1723:  studied  at  St.  Andrew's;  read 
divinity  in  Edinburgh:  was  ordained  in  1745:  became 
li'aclic  chaplain  in  llo'  Forty-second  regiment;  was  jiro- 
lessor  of  natural  jdiilosopby  at   Edinburgh   1759-tj4,  )iro- 


fessor  of  moral  philosophy  1704-84;  was  one  of  the  com- 
missioners sent  in  1778  to  the  U.  S.  to  elfcct  a  peace.  D. 
at  St.  Andrew's  Feb.  22,  1810.  .\uthor  of  a  Hintory  of 
Chit  .SV-iVti/,  1767;  Hlslury  ,}f  III,  Horn, in  llcpiihin-,  1783; 
Jnnlitutes  of  Moral  Philosupliif,  17tJ9:  Mural  and  Political 
ScieHcct  1792. 

Ferguson  (Elizaukth  Gr.emi:),  b.  in  1739,  was  the 
daughter  id"  Dr.  Thomas  (Jraime  of  Philaclelpliia  and  Anne, 
granddaughter  of  (lov.  Keith.  .She  translated  Fenelon's 
Telemat-hm  into  English  heroic  verse,  and  wrote  minor 
])oems,  letters,  etc.  'The  latter  were  printed  ;  the  MSS.  of 
the  former  arc  in  the  Philadelphia  Library.  The  American 
estate  of  her  husband.  Hugh  Henry  Ferguson,  having  been 
confiscated  for  his  adherence  to  the  British  government  in 
the  Revolutionary  war,  a  part  of  it  was  restored  to  .Mrs. 
Ferguson,  from  whom  he  had  separated,  by  the  legislature 
in  1781.     D.  Feb.  23,  1801,  in  Montgomery  co..  Pa. 

Ferguson  (James).  F.  R.  S.,  astronomer  and  mecha- 
nician, was  b.  in  Banffshire,  Scothind,  in  1710.  His  mc- 
ch.anical  genius  was  developed  at  a  very  early  age  by  in- 
vestigation into  the  wheel  and  axle  and  the  construction  of 
a  wooden  clock  and  watch  which  were  good  timekeei>er3.  He 
spent  several  years  in  Edinburgh,  and  in  1743  went  to  Lon- 
don. In  1747  he  published  a  Jfinnertnlion  on  the  Pliruomcna 
of  ihc  Ilarrr-Ht  Moon,  and  in  1 748  commenced  lecturing  upon 
astronomy  and  mechanics.  Elected  a  fellow  of  the  Royal 
Society  in  17G3,  ho  was  chosen  a  member  of  the  American 
Philoso])hical  Society  in  1770.  and  d.  Kov.  16,  177G.  Afi- 
ironomij  Explained  (1756)  and  Li.x-tnrcfi  on  SitltJrc-lB  in  Me- 
chfinii-n,  J/i/ilrnstaticM,  PncniiialirH^  Optirti,  etr.  were  among 
his  Worku,  which  were  edited  in  5  vols.  8vo  by  Sir  David 
Brewster.  The  Encifclopa-dia  llritannica  is  authority  for 
the  assertion  that  '*  in  bis  whole  life  he  had  not  received 
above  half  a  year's  instruction  at  school." 

Ferguson  (James),  Prof.,  was  b.  in  Perthshire,  Scot- 
land, Aug.  31,  1797,  arrived  in  New  York  Sept.,  1800,  was 
assistant  civil  engineer  on  the  »ie  Canal  1817-19;  assist- 
ant surveyor  on  the  boundary  commission  under  the  treaty 
of  Ghent  1819-22  ;  astronomical  surveyor  on  the  game  com- 
mission 1822-27;  civil  engineer  for  the  State  of  Pennsyl- 
vania 1827-32;  first  assistant  of  the  U.  S.  Coast  Survey 
1833— -17;  and  assistant  astronomer  of  the  U.  S.  Naval  Ob- 
servatory 1847-67.  Ho  discovered  during  this  hitter  ser- 
vice the  following  asteroids:  Euphrosyne  in  Sept.,  1854; 
Virginia  in  1857  ;  Echo  in  1860.  for  which  he  was  awarded 
the  astronomical  prize  mcrlal  by  the  Academy  of  Sciences 
of  France  in  1854.  and  again,  by  the  same  institution,  in 
1860.  Prof.  Ferguson  was  a  valued  contributor  to  Dr. 
Gould's  AMronomivnl  Jonrnal  and  to  the  Antrnnomiitrhe 
Nachrichtrn;  also  to  the  Episcojjal  Clntrrh  Rfriciv,  to  the 
Albany  Arijits,  the  Merchants^  Maijazinr  of  New  York,  and 
to  other  standard  papers.  The  records  of  the  navy  dcjiart- 
ment  alone  show  a  career  of  most  useful  and  distinguished 
service  on  the  part  of  Prof.  Ferguson,  extending  over  twenty 
years,  and  ending  only  at  his  death,  whicli  seems  to  have 
been  occasioned  by  extraordinary  devotion  to.  and  expos- 
ure in  the  line  of,  duty.  His  character  as  a  man  of  varied 
learning  and  accomplishments  was  adorned  by  manly  mod- 
esty, sinccritv,  and  the  principles  of  practical  Christianity. 
D.Sept.  26,  1867. 

Ferguson  (Patrick),  Major.  English  officer,  was  killed 
at  the  battle  of  King's  Mountain,  S.  C.  Oct.  7.  1780.  Had 
served  at  the  battle  of  Brandywine  and  on  the  Hudson  in 
1779,  and  so  distinguished  himself  at  the  siege  of  Charles- 
ton in  1780  that  he  was  made  m:ijor  of  the  Seventy-first 
regiment. 

Ferguson  (Robert),  English  poet  and  prose-writer,  b. 
at  Carlisle  1820,  published  The  Shadow  of  the  I'l/ramid, 
poem,  in  1847,  and  The  J*ipe  of  RcposCf  or  Recollection*  of 
Enttern   Travel,  in  1848. 

Ferguson  (Sir  William),  Bart.,  F.  R.  S.,  F.,R.  S.  E., 
was  b.  at  Prestonpans,  East  Lothian.  Mar.  20.  1808.  studied 
under  Drs.  Knox  and  Turner  in  the  Royal  College  of  Sur- 
geons at  Edinburgh  at  the  age  of  eighteen,  and  became  a 
licentiate  of  that  institution  in  1828,  a  fellow  of  the  cor- 
poration in  1829,  and  began  to  lecture  on  the  princii)Ies 
and  practice  of  surgery  in  1831.  In  1836  he  was  assist;int 
surgeon  to  the  Royal  Infirmary,  and  in  1839  a  fellow  of  the 
Royal  Society  of  Edinburgh.  lie  settled  in  London  in  1840. 
having  been  appointed  professor  of  surgery  in  King's  Col- 
lege and  surgeon  to  King's  College  Hospital.  He  is  now 
professor  of  clinical  surgery  in  King's  College,  having  al.so 
been  electeil  president  of  the  Roy;vl  College  of  Surgeons  of 
England  July  4,  1870.  and  having  been  for  .some  time  pro- 
fessor of  surgery  and  human  anatomy  in  that  institution. 
These  are  but  a  few  of  the  active  and  honorary  positions 
to  which  he  has  been  called.  His  J'ro^renn  of  Aiiuloini/  and 
Snrffert/  in  the  Nineteenth  f\nturi/  was  the  substance  of  two 
courses  of  his  lectures.     His  Si/.itciu  of  Praetiml  Surr/eri/ 
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has  reached  its  fifth  edition;  ho  is  the  inventor  of  nume- 
rous surgical  instrument.",  and  in  ISfij  was  made  a  baronet. 
D.  at  Londun,  England,  Feb.  11,  1H77. 

Fcr'gusoiiville,  post-v.  of  Davenport  tp.,  Delaware 
CO.,  X.  v.,  lias  consideruhle  manufaeturiug  interests. 

Fer'^usson  (Jamks),  D.  C.  h.,  F.  R.  S.,  art-hitect,  b.  at 
Ayr,  Scotland,  in  1SU8,  journeyed  through  the  Eaf<t,  and  in 
1S45  putilii?hcd  HfinttratioHt  of  the  liorkrut  TempU^  of  Iii- 
diit.  Pivt a re>*t/ lie  HhtMratiniiM  of'  Ancient  Arcfiittrtiire  in 
IfintloHtan  appeared  in  1S17:  Hnudb*tok  of  Architecture,  in 
I860;  Etanij  on  n  Propoxcd  Sac  Syxtem  of  Fortifuutinn  btf 
Earthwork-Hj  in  ISIO;  The  Palacei  of  Nineveh  ttiiil  I'crne- 
polin  Restored,  in  1S51.  lie  was  the  architect  of  the  Nin- 
eveh Court  in  the  Crystal  Palace  at  Sydenham.  On  Apr. 
17,  1.^71,  ho  received  the  royal  ;ruld  medal  at  a  meeting  of 
the  Royal  Institute  of  British  Architects. 

Fer^tisson  (Uisht  Hon.  Sir  .Jamcs).  Bart.,!),  at  Edin-  1 
burgh  Alar.  IS,  \S:V2,  succeeded  to  the  title  on  his  father's 
death  in. 1841);  was  educated  at  Ruj^hy  school,  after  which 
he  entered  the  (irenadier  (iuard.s,  in  which  he  became  cap- 
tain 1854;  retired  from  the  army  in  I800;  represented  the 
county  of  Ayr  in  rarliament  Isr»J-j7  and  1859-08;  under 
secretary  for  India  IS)i(i-r)7,  and  under  secretary  for  the 
home  department  July,  ]sri7-Aug..  1808;  governor  of  South 
Australia  1808-72.     In  1873,  governor  of  New  Zealand. 

Fe'riie  [I.at.,  jdu.  of  ferine  prohahly  (through /<•«*>) 
connected  wWh fxtut],  in  ancient  Rome,  were  those  holi- 
days wherectn  business  could  not  lawfully  be  done  and  when 
slaves  might  rest  from  their  iaburs.  These  public  festivals 
were  of  many  kinils  an«l  were  very  numerous.  Marcus  An- 
toninus fixed  them  at  Ki5  in  the  year,  though  before  bis  time 
they  had  lieen  mueh  more  frequent.  The  way  in  which  they 
were  kept  varied  extremely,  but  in  general  their  cclcbralion 
resembled  that  of  the  Christian  Sabbath,  there  being  a  re- 
ligious element  in  their  observation. 

A  feria  in  the  Ordo  of  the  Roman  Catholic  Church  is  a 
week-day  having  no  feast.  The  feriie  of  Ash  Wcdnesilay, 
lli)ly  Week,  Whitsun  Eve,  and  the  Oetaves  of  Easter  and 
Whitsuntide  have  the  otliees  of  Sundays  of  the  tirst  ela^^s. 
The  feri;o  «f  Advent,  of  Lent,  the  Ember  Days,  and  the 
Tues'lay  of  Rogation  Week  are  called  greater  fen:o. 

Ferisli'ta  (Moiiammkd  Kasim),  Persian  historian,  b.  at 
Astr;\b;\d  1  JjO  or  l.'»7n,  wrote  a  //(V/ocy  nf  ludiit,  comnicn- 
eing  about  the  close  of  the  tenth  century.  In  the  introduc- 
tion he  gives  an  account  of  Indian  histury  prior  to  the  inva- 
sion of  the  Mussulmans.  His  history  was  translated  by  A. 
Dow  (2  vols.,  1708)  and  by  Gen.  Briggs  (4  vols.  8vo,  1829). 
D.  about  1012. 

Fcrland  (Jkan  IlAr'TisTE  Astoine),  L'Abbe,  author, 
was  b.  at  Montreal,  Canaila.  Dec,  25.  1805,  and  admitted  to 
orders  in  the  Roman  Catholic  Church  in  1823.  AV'as  jiriest 
auci  professor  in  (-anada  fc»r  several  years,  then  superior  of 
the  (.'ollego  of  Nicollet  in  1847,  afterwards  professor  at 
Laval  University  Juno  10,  1855.  Ohservationa  on  the  IHm- 
tor)/  of  Cnnodn  was  published  in  1851  ;  then  Xotv»  on  thu 
lierfistrrfi  of  Xotre  Dnine  de  Qneber,  A  Vnifoffe  to  Lohrtiditr, 
Coitrncs  of  Hiatory  of  Vnnodn  fnnn  153.'f  to  1G3S,  Journnl 
of  a  Voi/tti/e  to  the  t'ortitt  of  Gtiupe,  and  Life  of  liinhop  Plca- 
Hin,  tholast  in  LSC.J.     D.  at  Quebec  Jan.  8,  1304, 

Ferman'njjh,  inland  county  of  the  province  of  Ulster, 
Ireland.  Ir  li:ts  an  area  of  71  I  square  miles  and  a  pop.  of 
92,r).S8.  Its  surface  varies  from  tho  richest  vales  to  the  wild- 
est uplands.  Its  rocks  are  mountain  limestone,  millstone 
grit,  and  old  red  sandstone,  with  some  coal,  iron,  and  mar- 
ble. In  the  low  grounds  tho  soil  is  a  <leep  a. id  rich  loam, 
whic^h  grows  thin  unrl  cold  in  tho  uplands.  Fermanagh  re- 
turns two  members  to  Parliament.     Cap.  Enniskillcn. 

Ferinuna;;h,  tp.  of  Juniata  co.,  Pa.     Pop.  99.'!. 

Format,  d<»  f  Pikhui;),  French  mathematieian,  was  b. 
at  To'ilousf  in  lOHI,  :ind  d.  there  Jan.  12,  1005.  French 
savauts  claim  for  him  a  great  part  of  the  honor  of  tho  dis- 
covery of  the  clltl'erenlial  calculus,  lie  made  important 
di.scoveries  in  the  theory  of  numbers,  and  invented  a  theory 
of  finding  maxima  and  minima.  La  Plaee  ilmught  Ferinat 
ought  to  share  with  Pascal  in  the  fame  of  the  invention  of 
tho  eal'julus  of  probabilities.  U\n]\'or/.if  (rttrin  npcm)  were 
published  by  his  son  in  1079.  He  was  a  councillor  of  the 
Parliament  of  Toulouse,  and  cultivated  mathemutics  a.s  a 
recreation,  and  is  knr»wn  as  the  first  to  propose  two  cele- 
brated theorems  called  by  hi.t  name. 

Fermcnta'tion  [Fr.  fcrmentntinn;  fler.  anhrun;'\,  a 
spontaneous  clmn'^o  or  decomposition  which  takes  phiee 
in  ino:it  vegetable  and  animal  substances  when  e.xpose<l  at 
ordinary  temperatures  to  air  and  moistnre.  When  tho  pro- 
cess is  accompanied  by  tho  liberation  of  foetid  ganes,  as  in 
tho  decomposition  of  urine,  blood,  or  flesh,  It  is  termed 
pu* refaction^  V/hen  it  occurs  wPh  freo  necess  of  nir,  nud 
witliout  e.xccss  of  water,  it  is  termed  dtemj  or  crcniac<io"i», 
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as  when  a  fallen  tree  moulders  into  brown  pulverulent 
humus.  The  ieriQ  fermentation  is  limitdl  in  conimon  lan- 
guage to  the  process  as  conducted  for  tho  ]noduction  of 
inoffensive  and  useful  proilucts,  as  when  grape-juice  and 
malt-wort  are  fermented  into  wine  and  beer.  While  these 
processes  differ  widely  in  their  products,  they  are  all  simi- 
lar in  their  general  character.  The  substances  most  liable 
to  undergo  putrefaction  are  compounds  rich  in  nitrogen, 
su<di  as  albumen,  fibrin,  caseine,  gluten,  gelatine,  etc. 
These  bodies  require  ouly  the  presence  of  water,  and  access 
of  air  for  a  short  time,  to  bring  them  into  a  state  of  putre- 
factive fermentation,  which  Is  very  offensive,  owing  to  tho 
liberation  of  sulphuretted  hydrogen,  ammonia,  and  a  variety 
of  volatile  bodies,  whoso  exact  nature  has  not  been  defi- 
nitely determined.  These  bodies,  which  ferment  sponlune- 
ously,  arc  composed  of  carbon,  hydrogen,  nitrogen,  oxygen, 
and  sulphur.  Many  non-nitrogenous  substances,  consist- 
ing of  carbon,  hydrogen,  and  oxygen  only,  which  are 
inca])ablo  of  fermenting  or  putrefying  spontaneously, 
readily  undergo  this  change  when  brought  in  contact  with 
albuminous  or  gelatinous  compounds,  either  in  afreshgtato 
or  in  a  condition  of  incipient  jmtrefaction.  These  latter 
bodies,  whi(;h  are  capable  of  exciting  fernicniation,  aro 
callc<l  feniicutt,  and  bodies  which  arc  made  to  ferment  by 
them  arc  said  to  be  fermcntahle.  One  of  the  most  active 
of  all  ferments  is  yeast,  a  plant  which  develops  in  liquids 
undergoing  vinous  or  alcoholic  fermentation.  Bodies  com- 
posed wholly  of  carbon  and  hydrogen  do  not  appear  to  bo 
capable  of  undergoing  fermentation  under  any  circum- 
stances. Bodies  may  be  brought  into  different  states  of 
fermentation  by  the  same  ferment,  according  to  the  partic- 
ular stage  of  decomposition  which  it  may  have  attained. 
Tims,  in  the  raising  of  bread  by  the  aid  of  leaven,  vinous 
fermentation  may  occur,  with  the  production  of  alcohol 
and  carbon-dioxide  gas  (CO-j),  which  makes  tho  bn'ad 
light  and  porous,  or  lactous  fermentation  may  occur,  with 
the  formation  of  lactic  acid,  which  malas  the  bread  sour 
and  heavy.  Temperature  influences  both  the  development 
and  tho  character  of  fermentation.  It  cannot  occur  at  a 
temperature  much  below  40°  J\,  nor  much  above  140°. 

Fermentation  is  generally  indicated  by  a  sensible  inter- 
nal motion,  the  development  of  heat,  and  the  liberation  of 
bubbles  of  gas  ;  and  when  it  occurs  in  aclear  liquid,  always 
results  in  turbidity  and  the  i'orniation  of  a  scum  and  a 
sediment.  During  the  process  complex  organic  bodies  aro 
resolved  into  sinqdcr  organic  bodies,  as  when  milk-sugar 
is  changed  to  lactic  acid;  or  into  simpler  organic  bodies 
and  inorganic  compounds,  as  when  glucose  is  changed  to 
alcohol  and  carbon-dioxide:  or  tlic  decon)j>osition  may  re- 
sult in  the  liberation  of  elementary  bodies,  as  hydrogen 
and  nitrogen.  The  elements  of  water  arc  often  assimilated 
during  fermentation,  and  enter  into  the  com])05ition 
of  tho  now  bridies.  Tlie  process  is  always  complex,  and 
while  it  often  results  in  the  formation  of  some  well-charac- 
terized predominating  product,  as  alcohol,  acetic  acid,  lac- 
tic acid,  butyric  acid,  etc.,  there  is  always  produced  a 
variety  of  bodies  in  smaller  quantities  the  exact  nature  of 
which  has  not  been  fully  determined,  although  many  of 
these  secondary  bodies  have  been  identilied.  Fermenting 
substances  generally  have  a  tendency  to  abstract  oxygen 
from  tho  air  and  other  bodies.  M'licn  fermentation  occurs 
with  free  access  of  air,  it  is  nccompanied  by  oxidation 
{rrrmncaunis)  on  tho  surface.  Putrefying  bodies  reduce 
ferrous  sulphate  to  sulphide  of  iron  by  withdrawing 
oxygen. 

Fermentation  has  long  been  resorted  to  in  raising  bread 
with  leaven  or  yeast,  in  preparing  alcuiiolic  beverages,  and 
in  preparing  certain  vegetables,  as  sour  beans  and  sauer- 
kraut. It  is  the  process,  too.  by  which  all  vegetable  anJ 
animal  substances  ultimately  undergo  ileslruetion.  and 
finally  return  to  tho  inorganic  world  in  the  form  ofearbon- 
dinxido  (COj),  water  (H2O),  ammonia  (NHa),  nitrogen 
(N),  etc.,  to  become  again  the  food  of  plnnt.s,  and  under 
the  influence  of  tho  solar  rays  again  to  generate  complex 
organic  bodies.  It  is'the  process  by  which  milk  and  vege- 
tables sour,  meats  putrefy,  nnd  fals  become  rancid,  and  by 
wbi'di  timber  and  textile  fabrics  decay.  It  is.  moreover, 
intimately  associated  with  the  devclomneut  of  contagious 
diseases,  and  its  study  leads  U\  the  discovery  of  melhodH 
for  preserving  food  and  timber  and  for  preventing  the  oc- 
currence ami  fpread  of  nuiny  diseases. 

There  is  an  endless  variety  of  processes  to  which  (ho 
term  fermentation  may  bo  applied  with  more  or  less  pro- 
priety ;  Iho  following  are  a  lew  of  tlio  most  important: 
(1)  Vinous,  aleohoiie.  or  pauary  fermentation;  (2)  acetous; 
(,".)  lactous;  (1)  Imtyrous;  (5)  mucous  or  viscous;  (0)  pu- 
Irofaelivo;  (7)  caooharous;  (8)  ghicimio ;  (U)  peelous  ;  ( 10) 
gallous;  (II)  uniygJiiloua;  (12)  sinnpous ;  (Lt)  urinous; 
and  (II)  peptouw. 

r.  171(011*  or  Afeoholte  Frrinentnfion  in  the  process  by 
which  grape-juice  is  converted  into  wine  nud  tlio  wort  of 
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malt  into  boer.  A  solution  of  pure  sugar  in  water  will  re- 
main unaltered  for  a  long  time,  but  finally  mould  appears 
upon  it,  and  it  becomes  sour  and  dark-colored.  If,  liow- 
cvcr,  a  suitable  ferment  is  added  to  it,  such  as  yeast,  putrid 
blood,  or  partially  decomposed  flour-paste,  albumen,  ca- 
seine,  fibrin,  or  any  similar  body,  it  rapidly  passes  into  a 
state  of  active  fermentation,  by  which  the  sugar  is  con- 
verted into  alcohol,  carbon-dioxide,  etc.  The  sweet  juices 
of  plants  contain,  in  addition  to  sugar,  small  quantities  of 
albumen,  gluten,  and  legumen,  and  when  they  are  exposed 
to  the  air  and  maintained  at  a  temperature  of  about  80° 
F.,  thev  undcraco  fermentation  spontaneously,  the  proce'ss 
continuing  from  forty-eight  hours  to  several  weeks,  accord- 
ing to  the  temperature,  the  amount  of  sugar  present,  and 
the  nature  and  quantity  of  the  nitrogenous  bodies  which 
act  as  ferments.  The  most  striking  phenomena  of  this  -fer- 
mentation are — (1)  the  liquid  becomes  turliid,  (2)  babbles 
of  gas  rise  to  the  surface,  (3)  the  temperature  rises,  (4)  tho 
sugar  disappears,  (5)  alcohol  makes  its  appearance,  (6)  by 
and  by  the  liquid  becomes  clear  and  quiet  again,  and  a 
light  scum  and  a  light-colored  deposit  are  formed.  This  de- 
posit consists  of  yeast,  which  is  capable  of  exciting  vinous 
fermentation  in  other  solutions  of  sugar.  The  conditions 
essential  to  vinous  fermentation  are — (1)  an  aqueous  solu- 
tion of  sugar,  which  may  be  either  glucose,  cane-sugar,  or 
milk-sugar.  The  two  latter  are,  however,  invariably 
changed  to  glucose  before  they  undergo  vinous  fermenta- 
tion.     (See  Sncrharous  Fermentation.) 

ranc-^uenr.  Water.  Olucose. 

C12H22O11        +        II2O        -        206111206. 

(2)  The  presence  of  yeast  or  of  a  nitrogenous  ferment;  (3) 
access  of  air,  at  least  at  the  outset ;  ( i)  a  certain  tempera- 
ture, the  limits  of  which  are  41°  and  S0°  F.  The  lower  tho 
temperature  the  slower  the  process,  while  at  tho  tempera- 
ture of  8G°  the  vinous  fermentation  is  lia'jle  to  pass  into 
butyrous  fermentation.  The  chief  products  of  the  fer- 
mentation are  alcohol  and  carbon-dioxide,  which  aro  pro- 
duced from  Xhe  glucose  by  the  following  decomposition: 

Glucose.  Alcohol.  Carboa-dioxide. 

CeHiaOe      =      2C2H6O      +      2CO2. 

Were  these  the  only  products,  100  parts  of  glucose  would 
yield  51.11  of  alcohol  and  48.89  of  carbon-dioxido ;  but 
only  about  95  per  cent,  of  the  sugar  is  accounted  for  by 
these  products.  Most  of  the  missing  5  per  cent,  is  con- 
verted into  succinic  acid  (discovered  by  C.  S?hmidt  in 
1847)  and  glycerine  (discovered  by  Pasteur).  In  addition 
to  these  bodies,  there  is  a  host  of  others  in  minute  quanti- 
ties, derived  partly  from  the  glucose,  partly  from  the  fer- 
ment, and  partly  from  the  other  bodies  always  present  in 
vegetable  solutions.  The  following  scheme  gives  approx- 
imately the  products  from  100  parts  of  glucose: 

Alcohol 48.5  per  cent. 

Carbon-dioxide 

Glycerine 

Succinic  acid 

Acetic  acid ' 

Ctlhilose 

Fatty  substances 

Hydrogen 

Nitr0i,'en 

Hydrocarbon  f^methaue?) 

Propylic  aU-nhol^ 

Butylic  alcolinl'' 

Aniylic  alcohol* 

Acetate,  butyrate,  valerianate,  and  cenantliate 

of  ethyl,  auiyl.  etc.* 

lUU.O  per  cent. 
The  last-mentioned  bodies,  indicated  by  a  ■->  constitute, 
when  separated  by  distillation,  what  is  called  the  fnsel  oil. 
Bcchamp  reports  leucin  and  tyrosin  as  constant  product;? 
of  vinous  fermentation  {Comptea  rcudus,  Ix.xiv.),  and  T. 
Os?r  finds  an  alkaloid,  Ci-elhoN*  (^4cnf/.  z.  Wieii,  1867, 
p.  209).  Tho  formation  of  succinic  aeid  and  glycerine  is 
explained  thus : 

Glucose.  Water.        Succinic  acid.        Glycerine.  d'^'^rt" 

49CGHr.06  +  3OU2O  =  120411604  +  72C3H8O3  +  SOCOj. 
II.  T.  Brown  (J.  Chem.  Sue,  1S72,  p.  570)  suggests 

C6Hi20s  +  n4  =  2C3He03.. 
As  Brown  finds  that  water  is  always  decomposed  during 
vinous  fermentation,  the  following  seems  probable: 

4C6ni206  +  2H2O  +  Il2=  C4H6O4  -\-  GC3II8O3  -K  2CO2. 
Brown  also  finds  that  if  the  water  used  contains  nitrates,  a 
small  quantity  of  nitric  oxide  (N2O2)  will  bo  found  among 
tho  gases  evolved.     The  yeast  increases  from  0.8  to  1.5  per 
cent,  of  tho  sugar. 

The  infusion  of  malt  and  sugar  solutions  to  which  gluten, 
caseine,  albumen,  or  substances  of  like  nature  are  added,  do 
not  generally  undergo  a  purely  vinous  fermentation  ;  lac- 
tous,  bittyrous.  acetous,  and  putrefactive  fermentation  also 
occurs,  audoffeiipive  products  result.  This  can  be  prevented 
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by  the  addition  at  the  outset  of  a  proper  quantity  of  yeast, 
which  at  once  determines  tho  vinous  fermentation  :  anrl  if 
a  temperature  below  SG°  F.  is  maintained,  and  the  air  is 
properly  excluded,  the  products  of  this  kind  of  fermenta- 
tion alone  result.  In  the  making  of  wine  and  the  brewing 
of  beer  the  complete  destruction  of  the  sugar  is  not  desir- 
able, and  rarely,  if  ever,  occurs,  but  in  the  manufacture  of 
spirits  the  change  to  alcohol  is  made  as  complete  as  pos- 
sible. (See  Wine  and  Beeu.)  When  vinous  fermentation 
is  resorted  to  in  making  bread,  the  object  is  not  to  produce 
alcohol,  but  carbon-dioxide,  which  shall  make  the  bread 
light.  Many  substitutes  for  fermentation  are  in  use  by 
which  the  carbon-dioxide  is  produced  without  the  alcohol. 
(See  Bread.) 

Theories  0/  Fermentation. — The  discovery  of  fermenta- 
tion and  tho  preparation  of  wine  date  back  beyond  historic 
times.  According  to  the  Egyptians,  Osiris,  antl  according 
to  the  Greeks,  Bacchus,  taught  the  art  to  men.  The  Israel- 
ites attribute  the  discovery  to  Noah.  The  alchemists  often 
employed  the  terms  fermeutatlon  and  putrefaction, 'hni  in  a 
sense  quite  different  from  that  in  which  the  words  are  now 
used  ;  the  gradual  solution  of  an  inorganic  body  was  called 
putrefaction,  wliile  fermentation  was  used  as  equivalent  to 
our  vrord  cUtfesfion — i.  e.  the  digestion  of  a  mineral  with  an 
acid.  The  term  ferment  was  applied  to  every  active  chemi- 
cal agent.  Valentine  supposed  the  alcohol  to  pre-exist  in 
the  wort,  and  to  be  simply  set  free  during  fermentation. 
Libavius  believed  fermentation  and  luitrefaction  to  be  simi- 
lar processes,  diflering  merely  in  their  products.  Van  Hel- 
mont  (1648)  attributed  to  fermentation  the  formation  of 
gases  during  digestion,  also  the  formation  of  the  blood  and 
of  tho  sap.  He  considered  fermentation  to  be  the  cause  of 
the  formation  of  living  organisms,  and  of  their  reproduc- 
tion and  development.  Maj'ow  (1()69)  noticed  the  import- 
ance of  air  to  fermentation.  Sylvius  de  le  Boe  (1G59) 
'ilaimed  that  fermentation  differed  entirely  from  tho  action 
of  acids  upon  alkalies  (carbonates).  He  says  the  latter 
results  in  combination,  while  fermentation  results  in  de- 
composition. Lemery  (1775)  recognized  a  similar  distinc- 
tion. Bechcr  (1669)  considered  fermentation  as  similar  to 
combustion  (separation  of  phlogiston  from  calx),  and  as 
resulting  in  a  splitting  up  of  the  fermenting  body,  Willis 
(1059)  and  Stahl  (1697)  considered  fermentation  and  putre- 
faction similar  processes,  and  attrilnitcd  them  to  the  action 
of  a  ferment — a  body  possessed  of  internal  motion,  which 
motion  it  communicated  to  the  fermentable  bodies. 

The  modern  theories  of  fermentation  have  been  devel- 
oped as  our  knowledge  of  the  conditions  and  products  of 
the  process  has  become  more  accurate.  The  production  of 
alcohol  attracted  attention  very  many  centuries  ago.  Van 
Helmont  (1648)  noticed  the  gas  liberated  during  vinous 
fermentation,  and  called  it  "gas  vinosum,"  to  distinguish 
it  from  "gas  carbonum,'*  produced  by  coal.  He  recognized 
the  fact  that  during  fermentation  something  disappears  or 
evaporates  (sugar),  which  could  otherwise  be  changed  to 
coal  (charcoal).  He  says  fcrmentum  mJatHizat  quod  aliaft 
in  carboucm  mutatur.  McBride  (1764)  showed  that  fermen- 
tation and  putrefaction  yielded  the  gas  called  "fixed  air" 
by  Black,  and  Cavendish  (1776)  showed  that  sugar  yielded 
57  percent,  (correctly,  48.89)  of  the  same  gas  which  is  obtain- 
ed from  marble.  After  the  discovery  of  oxygen,  hydrogen, 
and  nitrogrn,  of  the  composition  of  water  and  of  the  atmo- 
sphere, and  the  elementary  composition  of  vegetable  and 
animal  bodies,  and  the  recognition  of  the  true  character  of 
combustion,  Lavoisier  (178U),  in  his  Traite  elementaire  de 
CInpnic,  exhibited  the  quantitative  relations  of  cane-sugar 
to  its  products  on  fermentation,  in  the  following  table : 

Cnrbon.  Ilydrogeii,    Ovvgen. 

95.9  lbs.  cane-sugar =  26.8  7.7  61.4 

and  yield 

57.7  ibs.  alcohol =  1G.7  9.G  ::S.4 

35.3  "    carbonic  acid =   9,9  ....  25.4 

_2.5  "    aceticacid =   0.5  0.2  1.7 

95.5,  total  products. 
These  numbers  are  not  correct,  the  actual  products  being 
as  already  stated.  He  claimed  that  the  products  contained 
all  the  carbon,  hydrogen,  and  oxygen  of  the  sugar,  and 
that  it  was  not  necessary  to  suppose  that  water  was  decom- 
posed during  fermentation.  lie  assumed  that  sugar,  an 
oxide,  was  split  into  two  products,  the  gas  and  the  alcohol, 
which,  if  they  could  reunite,  would  regenerate  the  sugar. 
Berthollet  (1803)  believed  that  the  alcohol  had  no  isolated 
existence  in  the  wine.  Iiut  that,  excluding  the  argol  and  the 
acids,  the  wine  was  a  homogeneous  body,  in  which  alcohol 
was  produced  by  heat.  Brando  (1811)  and  Gay-Lussac 
(181?.)  jiroved  the  pre-existencc  of  alcohol  in  wine.  Tho 
further  investigation  of  the  nitrogenous  ferments,  and  fin- 
ally the  study  of  the  yeast-plant,  have  given  us  the  follow^ 
ing  definite  theories  of  fermentation  :  (1)  acid  theojy:  (2) 
contact  theori/:  (.3)  influence  theory;  (4)  chemical  theory; 
(5)  <falvanic  thory;    (fi)  genn  theory. 
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1.  Tke  Acid  Theory. — Pliny  considered  the  action  of 
leaven  in  raisin;^  lircad  to  be  due  to  an  acid.  Fabbroni,  in 
his  prize  essay  oji  IVrmcntation,  published  at  Florence  in 
1787,  claims  that  fermentation  depends  on  the  action  of  a 
vogctablo  neid  on  su;^ar.  Ho  afterwards  advanced  the 
theory  that  the  ferment  is  a  vegeto-anitnal  body,  like  glu- 
ten, and  that  the  products  result  both  from  the  sugar  and 
from  the  ftrnicnt — the  carbon  of  the  ferment  and  oxygen 
of  the  sugar  furminj;  the  carbonic  acid,  while  thedeoxidizcd 
sut^ar  forms  alcohol  with  the  hydro;;en  and  nitrogen  of  the 
ferment.  The  acid  theory  was  lung  since  disproved  by  the 
fact  that  fermentation  occurs  in  the  presence  of  calcic  as 
wc!l  as  of  alkaline  carbonates,  and  of  metallic  oxides. 

2.  CimUiQt  Thory. — licrzelius  supposed  that  fermenta- 
tion is  due  to  the  contact  or  cnUthjtic  action  of  the  ferment, 
in  the  same  way  that  platinum  spon,:;e  was  supposed  to 
etTeot  (he  union  of  alcohol  and  the  oxygen  of  the  air.  and 
sulphuric  acid  was  formerly  supposed  to  clmnge  alcohol  to 
efhyiic  ether.  As  these  reactions  have  already  received 
more  rational  explanations,  the  idea  of  catalysis  has  been 
generally  abandoned. 

.*?.    [njhicnrc,  Cmitaf/tOHtt,  AfcrhfittUdt,  or  Phi/aicftl  Tficiri/. 

— This  theory  orii^inated  with  Stahl,  and  was  re-established 
by  Liebig  in  IS.'ii),  and  was  held  by  Peloxizo,  Fremy,  Ger- 
havdr,  etc.  It  attributes  fermentation  to  the  mechanical 
action  of  certain  nitrogenous  matters  (ferments),  which 
are  themselves  in  a  state  of  decomposition,  which  is  im- 
parted to  the  sugar  as  soon  as  it  comes  in  eonluct  with  the 
decomposing  ferments  under  favorable  circmnstanees.  The 
more  changeable  body,  by  its  own  inherent  instability,  ini- 
tiates mnleeul.ar  movements  in  a  more  permanent  com- 
pound. The  action  is  compared  to  several  inorganic  reac- 
tions, as  the  solution  in  nitric  acid  of  platinum  when  alloyed 
with  silver,  platinum  alone  being  insoluble;  the  decompo- 
sition of  hypoehlorous  acid,  chloride  of  nitrogen,  perox- 
ide of  hydrogen:  action  of  pyroraccmic  acid  on  argentic 
carbonate;  the  kindling  of  combustible  bodies;  crystal- 
lization from  supersaturated  solutions  by  rubbing  the  side 
of  the  vessel  with  a  rod  or  introducing  angular  particles. 
The  yeast-plant  is  supposed  by  the  advocates  of  this 
theory  to  bo  only  an  incidental  product  of  some  varieties 
of  fermentation,  and  to  be  active  in  inducing  fernu'ntation 
only  in  that  it  contains  decomposing  albuminous  substances. 
The  access  of  air  is  by  them  supposed  to  bo  necessary  only 
to  initiate  by  oxidation  the  activity  of  the  ferment. 

4.  The  Chemical  Thcorif  supposes  a  purely  chemical  ac- 
tion of  the  ferment  or  yeast  on  the  sugar.  It  was  founded 
by  Troramsdorff  and  Mcissner,  but  has  at  present  few  if 
any  adherents. 

5.  The  Qnhmnic  Tficort/  assumes  that  the  decomposition 
is  called  forth  by  the  dualism  of  tho  exciting  body  in  a 
conducting  fluid.  Its  adherents  aro  Schweigger,  Colin, 
and  Ko!!e. 

(5.  Thr.  Germ,  Vital,  or  Physiological  Theory. — This  the- 
ory, which  is  tho  one  which  is  now  generally  accepted,  at- 
tributes tho  decomposition  of  the  fermentable  body  to  the 
vital  action  of  living  organisms,  tho  vegetable  cells  of  the 
ycast-ftingus.  Tiieso  plants  are  formed  from  the  nitrog- 
enous substances  present  in  tho  grape-juice,  beer-wort,  or 
other  fermenting  material,  anrl  involve  the  consumption 
and  consequent  destruction  of  the  sugar,  and  (he  ]>roduc- 
tion  of  a  variety  of  products  of  which  in  vinous  ferment- 
ation, alcohol,  carbon-dioxide,  glycerine,  and  succinic  acid 
are.  a?  already  stated,  tho  most  abundant.  *'  It  is  now 
fully  established  that  (I)  the  growth  and  reproduction  of 
tho  yeast-fungus  takes  place  only  in  fermentable  litjuids; 
(2)  that  the  saccharine  liquid  will  only  ferment  when  the 
yeas(-])lant  is  prc-sent  in  a  state  of  active  development." 
(/hiftnti.)  This  view  is  now  so  well  cstablislied  thai  any 
process  which  is  proved  to  proceed  without  tho  develop- 
ment of  living  organisms  must  be  excluded  from  the  class 
of  decompositions  known  as  fermentation. 

The  Ycant-Phtut.  —  In  1080,  Anthony  Lccuwenhoeck,  with 
his  newly -invented  microscope,  discovered  tlie  fairt  that 
yeast  consisted  of  '*  little  globules  collected  into  groups  of 
tlirccor  four  together."  Fabbroni  { I7S7),as  already  slaleil, 
consiclerecl  the  yeast  to  be  a  "  vegeto-unimal  "  body,  like 
gluten.  Fourcroy  entertained  the  same  idea.  In  180;i, 
Thenard  slated  Ih;;f  yeast  contains  anif  rogenous  "  animal  " 
substance  common  to  nil  n-rment-'.  Mubler  ( IHI 1)  endeav- 
ored to  show  that  a  peculiar  nitrogenous  body,  which  he 
called  protcinc,  was  essentially  characteristic  of  living  nuit- 
tcr,  and  was  nearly  allied  in  ehemienl  composition  to  albu- 
men, caseinc,  fibrin,  and  gluten.  Payen  in  iSlTi  rreorded 
the  opini()n  that  all  ve;;etable  cells  contain  materials  simi- 
lar in  composition  to  animal  organisms;  and  in  tho  same 
year  Von  Slobl.  a  (lerman  botanist,  invented  for  the  active 
compound  in  living  cells  the  term  "protoplasm."  The  re- 
lation of  Iho  yenst-cells  to  fc'rmentation  wns  recognized  by 
Th^nanl  in  lf*0:'..  He  then  first  enunciated  the  "germ- 
theory,"  by  assuming  that  (ho  yeast  assimilates  a  little  of 


the  sugar,  while  tho  rest  breaks  up  into  alcohol  and  carbon- 
dioxide.  The  same  idea  was  maintained  by  Erxlebcns  in 
1S18,  and  in  1825  Desmazit^res  examined  the  yeast  of  beer 
and  of  wine,  and  called  them  animals.  These  investiga- 
tions attracted  little  attention,  even  after  Cagniard  de  la 
Tour  in  is:!7  rediscovered  the  yeast-plant,  made  some  most 
important  observations  upon  it,  and  i"  declared  that  by  some 
effect  of  their  vegetation  tho  equilibrium  of  the  sugar  was 
destroyed."  He  measured  the  yeost-eells  and  found  them 
to  bo  about  n^^o'h  of  an  inch  in  diameter:  and  he  also 
noticed  that  by  a  process  of  budding  they  multiplied  dur- 
ing fermentation,  and  increased  six  or  seven  fold.  Schwann 
made  similar  observations  in  the  same  year;  Kiitzig  in- 
vestigated the  subject;  and  Turpin,  in  18"8,  made  an 
elabarate  study  of  beer-yeast.  All  of  these  writers  consid- 
ered yeast  organisms  to  bo  alone  capable  of  initiating  fer- 
mentation. Mitscherlich  adopted  this  view,  and  referred 
fermentation  to  vegetable  organisms,  and  putrefaction  to 
minute  animals.  Helmholz,  in  181.3,  made  a  remarkable 
experiment:  he  placed  a  quantify  of  yeast  on  one  siile  of  a 
film  of  bladder,  and  a  solution  of  sugar  on  tho  other,  and 
although  the  liquids  circulated  freely  through  the  mem- 
brane, the  yeast  could  not  pass,  and  fermentation  took 
place  only  on  the  side  of  the  yeast.  Xevertheless.  the  "  in- 
fluence" theory  of  Liebig  was  generally  accepted  till  about 
fifteen  years  ago,  when  Pasteur  made  the  most  elaborate 
and  conclusive  investigation,  which  has  finally  established 
the  germ-theory.  He  says  :  "  Albuminous  bodies  aro  never 
the  ferments,  but  the  aliment  of  the  ferments;"  "the  true 
ferments  are  living  organisms," 
Fig.  A. 


Bcer-yeast,  Reess:  Saccharomyces  cerrvUim.  I.  Top  yeast;  HI. 
Top  yeiiht, developing'  ascrospores;  II.,  IV.  Top  yea.st,  fully  de- 
veloped ;  VI.  Bottom  yeast;  VH.  Botlotn  yeni«t,  euUivated  at. 
Gl"  to  Or>°  F.  macv/iaromyce^  exiguus;  V.  The  yeatt  of  Uie  al'lcr- 
fermeutuliou. 

The  study  of  this  subject  has  expanded  far  beyond  its 
original  limits,  and  has  involved  tho  questions  of  sponlanc- 
(uis  generation  and  the  germ-theory  of  disease,  which  aro 
now  engrossing  the  attention  of  the  most  acute  observers 
on  both  sides  of  the  Atlantic.  This  arose  from  the  neces- 
sity of  accounting  for  the  presence  of  tho  living  yenst-cells 
in  fermenting  and  (lutrefying  liquids,  which  decompose 
spontaneously  without  the  addition  of  yeast.  Appert.  who 
studied  early  in  this  century  the  preservation  of  \egetablo 
and  animal  food,  founil  that  by  boiling  such  perishable  ar- 
ticles, and  sealing  them  up  so  as  to  exclude  the  air,  Ihey 
could  be  preserved  indefinitely.  This  was  explained  by 
many  by  supposing  that  (ho  oxygen  of  the  nir.  which  is 
necessary  to  initiate  decomposition,  was  excluded.  It  was 
Ituig  supposed  that  a  large  number  of  animals  were  pro- 
duced spontaneously.  Aristotle  supposed  that  shellfish, 
sponges,  maggots,  worms,  mollis,  eels.  etc.  tvere  produced 
without  parents,  and  the  idea  (hat  putrefac(ion  is  peculi- 
arly favorable  t(uthe  production  of  life  was  cnterlained  by 
him,  repeated  bv  Plinv  four  centuries  later,  by  Fabrieius 
in  lOtU),  Harvey  in  ICiMi,  and  is  now  held  by  the  advocates 
of  spontaneous  genera(i(»n.  Intheyeiir  lOOS.  Francis  Uedi, 
an  Italian,  showed  that  maggols  were  the  progeny  of  tho 
flies.  His  experiments  were  impor(nnt,  as  they  demon 
]  sirated  the  fact  that  insects  were  prntluced  from  eggs.  As 
investigations  continued,  the  idea  of  spontnnecms  gener- 
ati<m  was  narrowed  down  to  include  only  the  microscopic 
organisms,  the  Infusoria.  Nredham,  in  17)8,  wrote  (hat 
h<i  had  seen  (hem  produced  from  dccitying  organic  mutter. 
lie  boiled  solufi'Uis  eoiiliiinirii;  uniinnl  matter,  corked  lliem 
hot  (o  exclude  air.  and  found  after  a  few  days  Hint  (hey 
were  full  of  living  organisms.  whone  origin  he  rt(tribii1ed  t  " 


OS 


FERMENTATION. 


"  vegetative  force ''  residing  in  the  solutions.  Spallanzani, 
in  1776,  repeated  these  experiments  in  glass  llasks,  with 
more  care,  and  satislied  himself  that  the  germs  of  life  en- 
tered the  solutions  from  the  air.  Schultze,  in  lS;iG,  repeated 
the  experiments,  renewing  the  air,  but  subjecting  it  on  its 
way  to  the  flasks  to  the  action  of  sulphuric  acid  or  caustic 
potassa,  to  destroy  the  vitality  of  any  germs  it  might  con- 
tain. Schwann,  in  the  following  year,  repeated  these  ex- 
periments, passing  the  air  into  the  flasks  through  tubes 
heated  to  Cl)0°  F.  They  showed  that  the  Infusoria  were 
not  produced  spontaneously,  but  from  spores  or  germs 
floating  in  the  air.  Schroeder  and  Duseh  in  1854,  and 
Schroeder  alone  in  1S59.  repeated  these  experiments,  and 
found  that  if  the  air  admitted  to  the  flasks  was  filtered 
through  cotton  plugs,  it  failed  to  induce  decomposition  and 
develop  animal  or  vegetable  organisms.  Pasteur  even  de- 
tected germs  on  the  cotton  plugs  by  the  microscope,  and 
found  that  when  the  plugs  were  placed  in  suitable  solutions 
they  at  once  gave  rise  to  numerous  animals  and  fungi. 
Dr.  Lamaire,  in  1S64,  collected  germs  by  condensing  the 
moisture  of  the  air  in  glass  tubes  cooled  by  ice,  and  Tyn- 
dall  showed  the  floating  particles  in  the  air  by  a  beam  of 
light.  It  was  thus  established  that  the  germs  of  the  yeast- 
fungus  and  of  Infusoria  float  in  the  air,  fall  into  organic 
solutions,  and  give  rise  to  fermentation  and  putrefaction, 
and,  as  many  think,  to  infectious  diseases.  There  are  still, 
however,  many  advocates  for  the  theory  of  spontaneous 
generation,  who  base  their  belief  on  the  experiments  of 
AVyman,  Bastian,  Cantoni.  and  others,  who  claim  to  have 
seen  living  organisms  develop  in  sealed  flasks  which  bad 
been  exposed,  after  sealing,  to  temperatures  varying  from 
140°  F.  to  300°  F. 

Fig,  r>. 


Wine-ycast,  Keoss:  VIII.,  IX.,  X.  Saccharomi/ces  eHip'^oi'leus ;X1. 
S.  apiculaius;  XII.  S.  PcLsturianus ;  XIII.  iV.  cungluinerutus ;  XIV. 
S.  Reessii;  XV.  Mucor  racemosus,  buUet-yeast. 

The  yeast-fungus  consists  of  little  cells  composed  of  cel- 
lulose, containing  a  fluid,  in  which  may  he  seen  granules 
or  germinal  cells;  it  multiplies  by  budding  (gemmation). 
The  name  Tontln  or  Torvula  cerevisia:  was  first  applied  to 
it;  it  was  subsequently  called  Mycoderma  vini,  Crt/ptococciis, 
Hormischtw,  etc.  Dr.  Max  Reess,  who  has  made  the  most 
elaborate  study  of  the  subject  (fiotanische  Unterfiiichuuf/en 
iiber  die  Alkohfd'jahndif/spihe,  Leipsic,  1370).  found  that 
there  is  a  variety  of  yeast-fungi,  and  proposed  for  the  ge- 
nus the  name  Sncckaromi/ccs,  which  has  been  generally 
adopted.  Beer-yeast  is  A',  ccrevisi^,  which  develops  in  two 
difierent  ways,  according  to  the  temperature.  At  about  72° 
F.,  as  in  the  brewing  of  ale,  the  fermentation  is  rapid,  and 
the  yeast  is  carried  to  the  surface  of  the  liquid  by  the  bub- 
bles of  carbon-dioxide;  this  is  t'>p  yeast.  When  the  fer- 
mentation proceeds  at  a  temperature  between  40°  and  50° 
F.,  in  brewing  lager  beer,  it  proceeds  much  slower,  and  the 
yeast  appears  as  a  sediment — bottom  yeast.  (Sec  Bkkr.) 
These  two  varieties  have  a  tendency  to  reproduce  the  kind 
of  fermentation  by  which  they  were  developed;  and  if  the 
bottom  yeast  is  ])laced  in  wort  at  a  temperature  of  72°  F., 
it  does  not  develop  into  top  yeast,  although  its  mode  of 
growth  is  considerably  modified.  The  after-fermentation 
of  beer  is  caused  by  the  development  of  another  species, 
S.  cxiijiuts,  the  smallest  of  all  yeast-fungi. 

There  is  a  greater  number  of  species  noticed  in  the  fer- 
mentation of  wine;  S.  cUipsoideux  is  the  most  common,  and 
often  the  only  form  seen.  Next  in  order  of  frequency  oc- 
curs .S'.  apirtdfttu^.  Engel  insists  that  this  form  belongs  to 
a  different  genus,  and  calls  it  Carpozyinu  opicidatus.  Dur- 
ing the  after-fermentation  of  wines,  especially  of  sweet 
wines  and  of  other  wines  than  the  grape,  »?.  Pftstot'ia7iv>i 
appears.    S.  concjlomeratm  is  often  noticed  at  the  beginning 


of  the  fermentation.  S.  Jieessii  occurs  In  some  red  wines. 
One  or  two  familiar  mould-fungi,  Mncor  Mncedo,  and  es- 
pecially M.  rncemosus,  have  the  property,  in  the  total  ex- 
clusion of  the  air,  of  developing  their  mycelium  in  sugar 
solutions  in  mi>re  or  less  globular  forms,  producing  true 
alcoholic  fermentation.  This  gives  some  confirmation  to 
the  suggestion  made  by  certain  observers,  that  the  yeast- 
fungus  is  developed  from  the  spores  of  common  mould- 
fungi,  like  Pvnirillinm  ylancum,  etc.  Fitz  noticed  that  when 
the  quantity  of  alcohol  reached  3^  per  cent.,  the  develop- 
ment of  the  Miicar  ceased. 

The  chemical  composition  of  yeast  has  not  been  very 
fully  determined.  It  eousists  chiefly,  as  do  all  jdants,  of 
cellulose,  albuminoids,  fat,  and  metallic  salts.  It  contains 
no  chlorophyll.  An  elementary  analysis  gives  about  the 
following  percentages:  carbon.  48.9;  hydrogen,  6.S ;  nitro- 
gen, 10.8;  oxygen,  29.9;  sulphur,  0.6;  ash,  3.  Some  analy- 
ses make  the  ash  in  dry  yeast  as  high  as  7  or  8  per  cent. 
The  ash  consists  chiefly  of  potassic  phosphate,  with  small 
quantities  of  sodic,  calcic,  magnesic,  and  ferric  phosphates. 

II.  AcrtoiiH  Fenne}itation. — While  it  is  true  that  alcohol 
and  other  organic  bodies  may  be  readily  oxidized  to  acetic 
acid  without  the  aid  of  fungi,  as  when  platinum-black,  con- 
taining condensed  oxygen,  chromic  aeid.  nitric  acid,  hy- 
pochlorous  acid,  etc.,  is  employed,  it  is  nevertheless  true 
that  in  the  ordinary  process  of  vinegar-making  we  have  a 
true  fermentation,  caused  by  a  peculiar  fungus,  the  Myco- 
derma aceii,  which  acts  us  a  carrier  of  oxygen.  Pure 
diluted  alcohol  does  not  undergo  oxidation  to  acetic  acid 
when  exposed  to  the  air.  Like  all  other  fungoid  plants,  the 
M.  aceti  requires  food  in  the  form  of  nitrogenous  bodies  and 
mineral  salts,  which  are  always  present  in  wine,  beer,  and 
other  fermented  vegetable  juices.  The  formation  of  vinegar 
is  always  preceded  in  such  cases  by  the  development  of 
the  plant,  either  from  small  additions  from  a  previous  fer- 
mentation or  from  germs  from  the  air.  The  plant  acts  as 
a  carrier  of  oxygen  from  the  air  to  the  alcohol,  and  the 
oxidation  occurs  in  two  successive  stages ;  alcohol  becomes 
aldehyde  by  the  loss  of  hydrogen  (withdrawal  by  oxygen), 
and  then  passes  into  acetic  acid  by  a  gain  of  o.xygen. 

Alcohol.  Aldchvde. 

CjHeO  +  0  =  C2H4O  +  H,0. 

Aldehyde.  Aceiic  acid. 

CjHiO  +  0  =  CjHjOj. 

In  the  quick  vinegar  jiroccss  considerable  losses  occurred  at 
iirst  from  the  evaporation  of  the  very  volatile  aldehyde, 
which  escaped  conversion  into  acetic  acid  from  a  dtficicnt 
supply  of  air.  The  conditions  most  favorable  to  the  for- 
mation of  acetic  aeid  by  fermentation  are — (1)  a  suflicient 
dilution:  the  fluid  should  not  contain  more  than  10  per 
cent,  of  alcohol,  nor  should  it  be  much  below  4  or  5  per 
cent.;  (2)  the  presence  of  nitrogenous  and  saline  bodies; 
(3)  the  presence  of  the  M.  ami  added  from  a  previous 
operation  :  (4)  a  suitable  temperature,  not  above  3G°  C. 
(96.S°  F.).  nor  below  10°  C.  (oO°  F.) ;  below  7°  C.  (44.0°  F.) 
the  formation  of  vinegar  no  longer  takes  place.  Above 
40°  C.  (104°  F.)  it  takes  place  very  rapidly,  but  there  is  a 
considerable  loss  of  alcohol  and  acid  by  evaporation  ;  (5) 
a  plentiful  supply  of  air.  with  an  extended  surface  of  liquid 
for  its  ready  contact.  The  progress  of  the  fermentation  is 
indicated  by  the  development  of  the  fungus,  a  rise  of  tem- 
perature, an  increase  of  the  specific  gravity,  the  disap- 
pearance of  alcohtpl.  and  the  sour  taste  of  the  acetic  acid. 
The  plant  aets  best  when  it  simply  spreads  over  the  sur- 
face. If  it  becomes  diffused  through  the  liquid,  its  action 
proceeds  too  far,  and  the  acetic  acid  is  in  turn  oxidized  and 
destroyed.  This  second  fermentation  or  putrefaction  is 
most  liable  to  occur  in  vinegar  made  from  malt  or  stale 
beer,  and  is  attributed  to  the  presence  of  large  quantities 
of  nitrogenous  bodies.  Vinegar-makers  believed  that  thia 
putrefaction  could  be  prevented  by  an  addition  of  sulphurio 
acid,  and  in  England  they  were  allowed  by  law  to  add  y^j 
by  weight.  Although  it  is  now  known  that  this  practice  is 
unnecessary,  it  is  still  continued.  In  practice  acetic  acid 
is  made  chiefly  from  wood  by  distillation,  but  large  quan- 
tities of  vinegar  are  still  made  by  acetous  fermentation. 
The  materials  employed  are  wine,  malt,  sour  beer,  cider, 
sugar,  molasses,  and  spirits.  Dr.  Stenhousc  has  shown  that 
when  sea-weeds  are  subjected  to  fermentation  at  96°  F.  in 
the  presence  of  lime,  acetate  of  lime  is  found  in  large  quan- 
tities, from  which  acetic  acid  can  be  readily  extracted.  (See 
Vinegar.) 

III.  Lnctnus  fermcntntinn  occurs  in  milk  which  has  been 
allowed  to  stand,  the  milk-sugar  changing  to  lactic  acid. 


ri2H-.20ii  +  H2O  : 


I.nrlic  aciH. 

=  4HC3H503. 


The  milk  is  at  the  same  time  coagulated  by  the  lactic  acid 
formed,  which  neutralizes  the  alkali  by  which  the  caseine 
is  held  in  solution.  By  the  addition  of  carbonate  of  lime, 
oxide  of  zinc,  etc.  the  lactous  fermentation  is  not  prevented. 
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but  the  lactic  acid  being  neutralized  as  soon  as  it  is  formed, 

the  coagulation  of  the  milk  is  prevented.  Glucose  and 
cano-sugar  are  also  capable  of  undergoing  lactous  fermen- 
tation. 

Glucose.  Liictio  iiciil. 

CeUnOt  =  iHL'ilhUs. 

Cane-siisar.  I-:»ctlc  add, 

C12U22O11  +  IhO  =  lUL'alloOa. 
Albuminous  substances,  which  at  an  advanced  stage  of 
putrefaction  act  as  alcoholic  ferments,  often  induce  lactous 
fermentation  at  a  certain  period  of  decomposition.  The 
n/.otizcd  matters  of  malt,  when  sutfercd  to  putrefy  in  water 
for  a  few  day?;,  induce  lactous  fermentation,  while  in  a  more 
advanced  state  of  putrefaction  thcycau.^o  vinous  fermenta- 
tion. The  gluten  of  wheat  flour,  which  is  the  active  agent 
in  leaven,  behaves  in  the  same  manner.  When  wheat  flour 
is  made  into  a  paste  with  water,  and  left  for  four  or  five 
days  in  a  warm  place,  it  becomes  a  lactous  ferment;  if  left 
a  few  days  longer,  it  acts  as  an  alcoholic  ferment.  This 
accounts  for  the  uncertainty  which  attends  the  use  of  leaven 
for  raising  bread :  when  it  acts  as  a  vinous  ferment  the 
bread  is  li;.'ht.  porout'.  and  spongy:  when  it  causes  lactous 
ferrnentalion.  tho  bread  is  heavy  and  sour.  (See  Bread.) 
Chees.',  glue,  urine,  and  many  other  substances  containing 
more  or  less  nitrogenous  matter,  induce  hictous  fermentation 
under  certain  conditions.  Tho  same  property  is  possessed 
by  many  animal  membranes  in  a  certain  state  of  decompo- 
eition.  The  mt)st  active  of  these  is  the  inner  coat  of  the 
stomach  of  the  sucking  calf,  called  rennet.  This  is  the 
agent  employed  to  coagulate  milk  in  tho  manufacture  of 
cheese.  The  stomach,  bladder,  etc.  of  the  dog  possess  tho 
same  property.  Lactous  fermentation  occurs  between  5S° 
and  10 1°  F.  :*a  temperature  of  from  "ii®  to  90**  F,  is  prob- 
ably tho  most  favorable.  Lactous  fermentation  is  often 
accorapanicfl  by  vinous  fermentation,  the  product  exhibit- 
ing tho  products  of  both,  with  an  evolution  of  carbonic 
acid  (C'Oj).  Butyrous  fermentation  often  occurs  at  the 
same  time,  witl\  an  evolution  of  hylrogon  and  carbonic 
acid  and  the  formation  of  butyric  acid.  Mannite,  a  prod- 
uct of  mucous  fermentation,  is  said  to  occur  among  tho 
products  of  lactous  fermentation,  but  it  is  not  clear  whether 
this  is  also  a  product  of  this  fermentation  oris  an  evidence 
of  mucous  fermentation. 

According  to  Pasteur  (Ann.  Chem.  Phi/s.  [;J],  li.  298  ;  lii. 
■lot)  Ia".tous  fL-rmentation  is  caused  by  the  common  mould- 
fun '.;us  f/VinV/Z/ium  ///ajfcum)  which  develops  in  solutions 
containing  milk-sugar,  cane-sugar,  or  glucose,  and  the  ne- 
cessary nitrogenous  matters  antl  mineral  salts,  just  as  the 
vinous  fermentation  is  caused  by  tho  yeast-fungus.  Pas- 
teur collected  this  plant  as  a  gray  sediment  formed  during 
lactous  fermentation,  and  introiluced  it  into  a  cooled  filtered 
decoction  of  beer-yeast,  with  from  1.')  to  20  pints  of  water, 
together  with  chalk,  and  sugar  equal  to  from  ^th  to  ^th 
of  tho  lirjuid.  Ou  keeping  this  mixture  at  from  SC°  to  95° 
F.  for  Porae  days,  a  brisk  elfervcscenco  of  carbonic  acid  and 
hydrogen  took  place,  t!ie  chalk  dissolvo'l  in  tho  lactic  acid 
fortned,  while  tlio  liquid  became  turl)id  and  deposited  a 
sediment.  This  sediment,  a  purer  form  of  the  fungus,  pro- 
duced lactous  fermentation  within  an  hour  in  a  solution  of 
sui^ar  containing  chalk.  Whon  air  is  excluded  from  solu- 
tions which  otherwise  undergo  lactous  fermentation,  or  is 
Bupplic"!  through  heated  tubi'S,  fermentation  does  not  occur, 
because  the  germs  of  the  P.  tfl'inrum  do  not  gain  admission. 
The  lactous  t'erment  resembles  in  mass  ordinary  beer-yeast. 
It  is  gray,  somewhat  glutinous,  and  appears  under  tho 
microscope  to  consist  of  mi  mito  splierules  [niiTii''*  *"  Tojcff''* 
inch  in  diameter — some  isolated,  others  in  groups.  It  in- 
creases at  first  by  tho  formation  of  new  round  cells,  but 
aftrrwartU  by  the  f(»rmation  of  elongated  and  branched 
grotijn,  which  ultimately  eovi*r  the  surface  like  a  white 
mouM.  A  small  quantity  of  lactous  ferment  is  cnpablo 
of  decomposing  a  largo  quantity  of  sugar,  provided  (he 
liquid  is  kept  neutral  by  chalk,  which  forms  calcium  lac- 
tate;  otherwise  its  action  on  the  sugar  is  retarded  by  the 
presence  of  tho  free  acid.  If  no  oilier  ferment  is  present, 
tlie  lactous  fermentation  goes  on  regularly,  and  often  more 
quickly  than  vinous  fermentation.  According  to  Blondoau 
(J.  Pfi'inn.  [I!],  xii.  2.')7),  the  liquid  becomes  viscous  previous 
to  la(!t(uis  fermentation,  in  consequence  of  the  development 
of  the  /'.  ifffturtini,  whoso  ramifications  fill  the  liquid. 

Tho  name  O'itHnm  Inrdit  has  been  given  to  the  fungus 
found  in  sour  milk.  Karston.  in  his  Chmthmns  der  Pjhni- 
zcnzt'llr.j  calls  it  milk-yeaflt  (.)fifrfihf/r)^  and  considers  it 
a  mere  form  of  development  <»f  the  ber-r  and  wine  yeast, 
l)c  iJ;iry,  in  his  Crhry  Srfiimunl  uml  Hrfr,  insists  that  the 
O.  htHiB  is  a  distinct  plant,  not  to  be  confounded  with  /'. 
fflauvum.  Iloess  {H<ttttuitichp.  (Jntf^r^iuahuiitfrn  iihrr  (/ir  Af' 
kohoftfiihrnnffHpi/zr,  Tp.  2)  and  Mayer  {h'-hrlntrh  tlrr  Qiih- 
rnUf/H-rhnnir,  p.  102)  insist  that  the  true  lactous  ferment 
is  a  minute  hnrfcn'uui,  which  the  latter  figures,  and  that 
tho    mould-fungus,  called    /'.   ylnticuiii    and    O.    lactia,   is 


merely  an  incidental  growth.  B6champ  claimed  to  have 
shown  that  the  germs  of  the  real  ferment  were  contained 
in  the  chalk  used  in  lactous  fermentation.  He  called  the 
fungi  Microzt/ma  cretie.  Uis  conclusions  are  disproved  by 
tho  fact  that  oxide  of  zinc,  chemically  prepared,  may  be 
substituted  for  the  chalk  without  modifying  the  character 
of  the  fermentation  ;  and  also  by  the  experiment  of  0, 
Loew,  of  heating  tho  chalk  red  hot  previous  to  introducing 
it  into  tho  liquid.   (American  ('hrmiKt,  i.  241.) 

Lactous  fermentation  is  conducted  in  the  following  man- 
ner for  the  production  of  lactic  acid:  To  2  gals,  milk  are 
added  C  lbs.  raw  sugar,  8  oz.  putrid  cheese,  and  4  lbs. 
chalk.  Tho  mixture  is  placed  in  a  loosely-covered  jar, 
and  maintained  at  a  temperature  of  about  8G°  F.  with  oc- 
casional stirring.  After  two  or  three  weeks  the  process  is 
complete,  and  a  semi-solid  mass  of  caleium-lactate  is  the 
result,  from  which  lactic  acid  is  readily  prepared.  By  sub- 
stituting oxide  of  zinc  for  the  clialk,  zinc-lactate  is  ob- 
taincd.  A  certain  quantity  of  mannite  is  found  at  tho 
same  time.  The  spontaneously  developed  fermentation  of 
saccharine  juices  is  sometimes  lactous,  sonictinics  vinous, 
more  frequently  both  together.  Lactous  fermentation  is 
the  process  by  which  articles  of  food  are  so  often  spoiled 
when  they  are  said  to  become  sour;  it  is  also  the  process 
by  which  the  German  Sauerkraut  and  Sauerbohnen  arc  pro- 
pared. 

IV,  Buti/rous  Fcrnirntation  sets  in  when  lactous  fermen- 
tation is  allowed  to  proceed  bey(md  the  point  indicated  by 
the  formation  of  calcium-lactatc.  The  caleium-lactate  re- 
dissolves,  carbonic  acid  and  hydrogen  are  evolved,  and 
calcium-bufyrate  is  found  in  the  solution. 

Lactic  ucid.        Uutyric  acid. 

2HC3II5O3  =  IIC4H7OJ  i-  2C0.  +  2H2. 
A  temperature  of  100°  F.  or  more  seems  to  favor  this  fer- 
mentation. By  adding  to  caleium-lactate  a  certain  quan- 
tity of  cheese,  and  maintaining  an  elevated  temperature, 
butyrous  fermentation  is  induced,  and  the  lactate  is  con- 
verted into  calcium-butyrate,  with  some  valerianate  and 
acetate.  (Wim>iamson,  Chem.  Xews,  xxii.  2o6.)  Blondeau 
refers  butyrous  fermentation  to  PcniciUiitrn  (jlanrnm,  but 
Pasteur  (Compt.  rend.,  lii.  Ij-ii;  liv.  41fi)  refers  it  to  minute 
bacteria  or  vibrios.  They  appear  as  small  cylindrical  stems, 
rounded  at  the  ends,  usually  straight,  and  occurring  singly 
or  in  chains  of  two,  three,  or  more,  x^Jgij'^*  "'  *^"  incli  in 
thickness,  a  single  stem  varying  from  ysJijoHi  to  y.i'tjjth 
of  an  inch  in  length.  They  increase  by  division,  and  may 
be  sown  and  cultivated  in  a  suitable  medium  like  beor- 
ycast.  Sugar  or  lactates,  with  ammonia  salts  and  phos- 
]dmtes,  constitute  the  necessary  food  of  the  plant.  {Ihdl. 
Soc.  Clu'in.,  1802,  p.  52.)  As  soon  as  tho  lactate  is  all  con- 
verted, the  vibrios  die.  (American  (Jhcmint,  ii.  371.) 

V.  Mucous  or  Vi»ciius  Fermentation  occurs  in  solutions 
of  cane-sugar  under  the  inlluen(rc  of  nitrogenous  bodies, 
and  in  contact  with  the  air,  under  circumstances  not  fully 
investigated.  Carbonic  acid  gas  ami  hydrogen  are  evolved, 
and  the  cane-sugar  is  converted  into  mannite,  a  peculiar 
gum,  and  a  mucilaginous  substance.  The  ferment  is  com- 
posed of  sithcrulcs  about  ^Jp^th  of.  an  incli  in  diameter. 
When  these  are  added  to  lUO  parts  of  cane-sugar  in  water, 
with  some  albumen,  51.09  parts  of  mannite  and  45.5  parts 
of  gum  arc  obtained,  which  corresponds  to 

Cuiie-'mgiir.  Mannlto.  Gum. 

25CijIl5jOii  +  I3Il20  =  24C6lInOr,  +  12(ViIlMOio  +  12C02. 

Although  often  (iccompimicd  by  vinous  and  lactous  fenncn- 
tation,  mucous  fenncutation  may  occur  without  the  foriua- 
tion  of  cither  alcohol  or  acid.  It  occurs  nt  tcmiicraturcs 
ranging  from  GS"  to  101°  F.  The  juice  of  llic  sugar-cane, 
sugar-beet,  niangoM  wurzcl,  carrot,  dandelion,  etc.  nro 
liahlc  to  undergo  (his  form  of  fermentation  s|ionlaueou8ly 
when  exposed  to  tho  air.  Kfl'i-rvescing  lemonade,  mado 
from  sugar,  citric  acid,  oil  of  lemon,  and  earhonio  acid, 
loses  its  fluidity  on  long  keeping  from  this  kind  of  fermen- 
tation. 

When  yeast  is  wash'ed  with  cold  water,  (hen  lioiled  with 
water,  and  Vjth  part  of  sugar  added  to  the  fillralc.  tho 
liquid  undergoes  formcnlntiun  for  a  week  or  two,  evolving 
hyilrogen,  carbonic  acid,  and  carhonie  oxide,  and  hccoming 
turhiil  and  tenacious  like  a  decoction  of  linseed.  Water 
boiled  with  ghitcii  nroiluei'S  a  similar  change  in  solutions 
of  cane  sugar,  wiicu  the  fermentation  is  eomplelcd,  the 
liquid  is  still  sweet,  but  is  bo  thick  (hat  it  runs  out  in 
threads  when  the  vessel  is  inverted.  The  gum  produceil 
resembles  gum  arable,  but  is  less  soluble  in  water,  nuikcs  n 
thicker  mueihige.  but  yields  scarcely  any  niueii*  acid  when 
treated  with  nitric  acid.  (I*asti:iii,  /lull.  .Vne.  ('Aim.,  I.SIlI, 
p.  ;i();  IIocii.HTKTTKii,  ./.  ;ii-.  Ch.,  xxix.  M;  Pi.AOtJK,  J. 
riinrm.,  xxvi.  2IS;  KiiiriiKn,  Ann.  Pharm.,  xxxi.  3.17; 
Drsi'ossks,  ./.  I'linrm.,  XV.  (102;  Vaixjuklin,  Ami.  Chim. 
/'In,'..  XX.  ii;t.) 

\'I.    J*»trrl'ii<-li r    putrefactive    f«*rnielital ion.    is    (he 
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process  by  which  azotized  animal  and  vegetable  substances 
undergo  decomposition  spontaneously,  with  the  production 
of  olfensive  gases.     The  essential  conditions  are  the  pres- 
ence of  moisture,  a  temperature  between  32°  and  140°  F., 
and  exposure  to  the  air  during  or  previous  to  the  process. 
The  process  is  very  complicated,  resulting  in  the  formation 
of   carbonic    acid,   sulphuretted    hydrogen,   phosphuretted 
hydrogen,  marsh-gas,  ammonia,  nitrogen,  hydrogen,  acetic, 
lactic,°butyric,  and   valerianic   acids,  and  many  offensive 
bodies  which  have  not  yet  been  identified.    Eesins,  if  pres- 
ent, are  but  little  changed,  and  fats  often  resist  all  decom- 
position save  saponification,  remaining  as  free  fatty  acids 
for  years.  (See  AuipocEnE.)     The  process  varies  consider- 
ably with  the  quantity  of  water  present  and  the  extent  to 
which  air  has  access.     Two  theories  have  been  advanced 
to  account  for  putrefaction.      Liebig  claimed  that  "  when 
the  life-power  or  vital  force  has  ceased  to  control  the  or- 
ganic combinations,  the  nitrogen  in  the  albuminous  bodies, 
by  its  affinitv  for  hvdrogen.  decomposes  water,  with  the 
formation  of  "ammonia."     "  The  molecule  set  in  motion  by 
this  affinity  imparts  its  motion  to  other  molecules   with 
which  it  is  in  contact."    Many  investigators  still  hold  that 
the  true  putrefactive  ferment  is  an  albuminoid  substance 
not  endowed  with  vitality.    (Pasim  in  Virchow's  Arcliiv 
fur  path.  Anat.,  1ST4.)    The  theory  gener.ally  accepted, 
however,  is  that  of  Schwann,  Pasteur,  and  Cohn,  which  de- 
scribes putrefaction  as  a  chemical  process  induced  by  bac- 
teria.    The  bacteria  bear  the  same  rehition  to  putrefaction 
that  the  yeast-plants  bear  to  alcoholic  fermentation;  ihn  Bac- 
terium t'ermo  (Fig.  C,  2)  being  the  most  common  species.     If 
we  expose  a  clear  solution  of  any  nitrogenous  animal  or 
vegetable  matter,  such  as  an  infusion  of  hay,  to  the  air  at 
ordinary  temperatures,  it  will  soon  become  turbid,  .and  ex- 
hibit the  usual  signs  of  decomposition,  evolving  offensive 
gases.     The  microscope  shows  the  turbidity  to  be  caused 
by  innumerable  bacteria,  which  move  in  every  direction 
and  multiply  by  division.    After  a  time  putrefaction  ceases, 
the  liquid  becomes  clear,   and  a  sediment  of  bacteria  is 
found  to  have  separated.    The  smallest  portion  of  this  sed- 
iment will  e-xcite  putrefaction  in  another  albuminous  liquid, 
iust  as  veast  causes  fermentation.     Any  process  by  which 
the  access  of  bacteria  germs  to  the  albuminous  solutions 
can  be  prevented  is  found  to  protect  them  from  putrefac- 
tion.    Dr.  Burdon-Sanderson  has  shown  (13th  Ecp.  Med. 
Officer  of  the  Prhij  Council)  that  contamination  by  germs 
of  bacteria  usually  occurs  from  contact  with  water  and 
moist  surfaces,  not  directly  from  the  air,  while  the  germs 
of    the  mould-fungi. enter  directly  from  the   atmosphere. 
Substances,  protected  from  bacteria  germs,  mould,  but  do 
not  putrefy.    A  piece  of  muscle,  cut  out  of  a  recently  killed 
animal  with  a  knife  which  had  just  been  heated,  was  hung 
under  a  bell-jar,  and  after  31   days,  although  overgrown 
with  mould-fungi,  Penicillium,  etc.,  it  showed  no  signs  of 
bacteria  or  putrefaction.     In  the  ordinary  process  of  decay 
the  putrefaction  occasioned  by  bacteria  is  .accompanied  by 
the  action  of  the  mould-fungi,  the  organisms  themselves 
being  subsequently   destroyed   by   similar  agencies,   other 
b.acteria,  and  fungi,  till  nothing  remains  save  brown  humus 
{see  Hi-Mi-s)  and  the  mineral  salts,  the  carbon,  hydrogen, 
nitrogen,  sulphur,  and  oxygen  passing  into  the  atmosphere 
or  wa'shed  into  the  soil  as  carbonic  acid,  ammonia,  water,  etc. 
Fig.  C. 
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Bacteria. 

Bacteria,  Vihrioncs,  Microzymas.  Microzonires,  Ml/Co- 
derma,  etc.  were  first  recognized  by  Leeuwenhoeck  in  16S4. 
0.  F.  MUUer  in  the  last  century  recognized  and  described 
the  most  important  forms,  and  Ehrenberg  in  1830  estab- 
lished for  them  the  family  of  Yibrionida,  which  Dujardin 
in  1S41  placed  as  the  first  and  lowest  form  of  Infusoria. 
They  were  first  supposed  to  be  animals — at  least  those 
which  are  endowed  with  motion — but  all  arc  now  recognized 
as  plants.  Ferdinand  Cohn  first  established  their  vege- 
table character  and  structural  relations.  (Kcva  Acta  Ac. 
Car.  Lenp.nat.  cur.,  xxiv.  1,  185,1.)  He  has  since  added 
much  to  our  knowledge  of  their  classification  .and  general 
physiology.  (Bcitragc  zur  Biolor^ie  derPflanzen.  heft.  ii.  p. 
127, 1872.)  The  bacteria  consist  of  cells  composed  of  cellu- 
lose or  a  body  similar  to  it,  containing  protoplasmic  mat- 


ter, but  no  chlorophyll.  They  are  spherical,  oblong,  cylin- 
drical, curved  or  twisted,  isolated  or  connected  in  chains. 
They  are  extremely  minute,  taxing  the  highest  powers  of  the 
bestimmersion  lenses.  The  Bacterium  termo  is  s^th  mm., 
or  T^Jjyirt'i  i°=l>>  '°  length,  and  TjAsffth  mm.,  or  ^J^th 
inchTin  diameter;  41,000,000,000  weigh  one  grain.  They 
multiply  by  division  or  scission,  neither  buds  nor  spores 
having" been  detected.  Cohn,  believing  that  they  divide 
once  every  hour,  finds  that  one  bacterium  will  by  doubling 
every  hour  produce  in  24  hours  164  millions  bacteria;  in  2 
days,  2S1  billions;  in  3  days,  47  trillions;  and  in  a  week  a 
number  expressed  by  01  figures.  Billroth  has  recently  an- 
nounced that  the  spores  noticed  by  Cohn  among  the  bacte- 
ria (Bauersporen)  form  mieroeoeei  (spherical  bacteria)  in 
their  interior,  which  are  set  free  by  the  bursting  of  the  en- 
velope, and  multiply  by  scission  or  lengthen  into  rod  bac- 
teria. They  are  formed  in  the  interior  of  bacteria,  and  sink 
to  the  bottom  of  the  liquids.  The  bacteria  are  killed  by 
an  exposure  to  140°  F.  for  several  hours,  to  212°  for  10  or 
15  minutes,  to  215  for  4  or  5  minutes.  Near  the  freezing- 
point  the  movements  stop,  but  are  resumed  again  on  warm- 
ing to  40°  or  45°  F.  Billroth  finds  that  the  spores  described 
by°him  retain  their  vitality  after  freezing,  boiling,  and  dry- 
ing. He  has  some  which  were  kept  eight  years  without 
losing  their  power  of  producing  bacteria.  To  kill  them  he 
employs  a  temperature  of  392°  F.  Bacteria  live  upon  al- 
buminous ammonia  or  urea  and  carbonaceous  matters,  or- 
ganic acids,  sugar,  etc.,  and  require  mineral  salts.  They 
absorb  oxvgen  and  exhale  carbonic  acid. 

Cohn  subdivided  the  bacteria  into  six  genera,  distributed 
among  four  families  : 

I.  Family,  Spharobacteria  (spherical  bacteria). 

1.  Genus,  Micrococcus  (Fig.  C,  1). 
II.  Family,  Microbacteria  (short  rods). 

2.  Genus,  Ilacterium  proper  (y\%.  C,  2). 
III.  Familv,  Pesmobacteria  (thread-like). 

3.  Genus,  Bacillus  (Fig.  C,  3). 

4.  Genus,  Vibrio  (Fig.  C,  4). 

IV.  Familv,  Spirobaeteria  (corkscrew-like). 

5.  Genus,  Spirillum  (short,  stiff  screws.  Fig.  C,  5). 

6.  Genus,  Spirochete  (flexible  spirals.  Fig.  C,  C). 
(For  a  description   of    the  species   see   Beit.   z.  Biol.  d. 
Pfanzen,  ii.  p.  146.) 

Recent  investigations  have  shown  that  bacteria  may  be 
developed  in  the  interior  of  living  animals,  that  they  exist 
in  the  body  during  various  diseases,  and  that  healthy  ani- 
mals may  be  inoculated  with  the  virus.  This  has  led  to 
the  germ-theory  of  disease  (see  GEnji-TnEORY),  now  ac- 
cepted by  many  of  the  most  prominent  investigators.  This 
theory  assumes"  that  such  diseases  as  smallpox,  diphtheria, 
malignant  pustule,  septicaemia,  cholera,  typhus  and  ty- 
phoid fever,  etc.,  are  caused  by  bacteria,  and  that  they  be- 
long to  the  same  class  of  processes  as  fermentation  and 
putrefaction.  The  discovery  that  the  potato-rot  is  caused 
by  a  funfoid  plant,  the  muscardino  of  silkworms  by  a 
mould-fun°<'US,  and  the  pcbrine  of  the  same  animal  by  a 
minute  plant,  and  the  study  of  the  trichina'  and  ol  several 
skin  diseases  caused  by  mould-fungi,  have  furnished  a  very 
solid  foundation  for  this  theory.  As  the  Micrococci,  the 
smallest  of  the  bacteria,  arc  concerned  in  these  diseases, 
the  difiiculty  of  actually  determining  their  relation  to  the 
disease  is  most  serious,  and  renders  direct  proof  very  in- 
accessible. L         >.■   I. 

VII.  Saccharous  Fermentation  is  the  process  by  which 
starch  is  changed  to  dextrine  and  glucose.  This  change  is 
effected  by  the  diastase  of  germinating  barky  and  other 
seeds,  saliva,  blood-serum,  pancreatic  juice,  etc.  The 
starch  first  changes  to  dextrine  and  glucose,  the  former  in 
turn  changing  to  glucose. 

Storch.  Water.  Dcxtrino.  „'5'""X' 

2C6UioO»    +    HjO    =    CoHioOs    +    CeHijOe. 

DextriDe.  Water. 

CsUloOo     -f    H2O 

This  is  one  of  the  most  important  processes  of  nature ;  by 
it  the  store  of  starch  laid  up  in  seeds,  tubers,  bulbs,  and 
in  the  bark  of  some  trees,  is  made  available  for  assimila- 
tion and  conversion  into  vegetable  tissue.  No  observations 
have  shown  it  to  be  connected  in  any  way  with  living  or- 
ganisms corresponding  to  yeast.  (See  Diastase,  Glucose, 
DEXTni.N-E,  Beer,  Germination,  etc.) 

VIII.  Glucosic  Fermentation  takes  place  when  cane- 
sugar  is  subjected  to  vinous  fermentation. 

Caoe-sugnr.  Lsvcglfcosc.         Destroslucose. 

CijHsjOii  4-  HiO  =  C6H12O6  +  CeHnOs. 
Although  acids  produce  a  similar  change,  it  is  produced  by 
vea=t  or  a  watery  solution  from  yeast,  in  the  presence  of 
"carbonate  of  soda.  Berthollet  attributes  it  to  a  nitrogenous 
ferment  analogous  to  diastase  or  panereatin.  Bcchamp 
ICorup.  reucK.  Iviii.  601,  723;  lix.  49fi)  finds  a  soluble  fer- 
ment in  the  mould  of  sugar  solutions,  which  he  calls  zi/masc, 
which  converts  cane-sugar  into  glucose.  (See  Sugar.) 


Glucose. 

=    CellizOe. 
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IX.  Peclou*  Fermentation.  —  Many  unripe   fruita   and 

fleshy  roots  contain  an  in»otuhlo  substanco  called  pccto$e, 
which  13  coDvertfil  by  a  ferment  caUod  perttiiie  into  the 
soluble  gelatinous  bodies  jieclin^parapcctiu,  pectiuacid,  and 
motapectic  acid.  (See  pKcriN.) 

X.  GnUoun  Fennenttitiait  (  7\iniioitn  Ferincnltitioii). — When 
powdered  nut-galls  are  exposed  to  moi.-?turu,  the  taiiuic  acid 
they  contain  is  changed  to  gallio  acid,  with  the  furmation 
of  sugar;  hence  tannic  acid  has  been  classed  with  the 
glucosidcs.  (See  Glucosides.) 

Tannic  acid.  Gallic  Acld.  fliueow. 

C27n220i7-(-4H20  =  aCilIeOs  -h  VsllviOQ. 
(Stas,  Ann.  Ch.  Phnrni.,  XXX.  20 j  ;  STftECKnn,  ibid.,  xc, 
328.)  This  change  is  said  by  Van  Tieghem  {('mnpt.  rend., 
Isv.  1001)  to  bo  duo  t<j  the  growth  of  the  two  common 
mould-fungi  Pcniriiiium  *jl(iucum  and  AspcryiUua  ni'jer. 
(See  Taxxic  Acid.) 

Xr.  AnijffjdalouH  Fermentation  results  from  the  action  of 
the  cmulsin  of  bitter  almonds  upon  the  nmygdalin,  by 
which  hyilridc  of  i)i'n7,oyl.  hydrocyanic  acid,  aud  glucose 
are  produced.  (See  Ai.moxds,  Oil  of.) 

XII.  Sinapouft  Ffrmcntntton,  the  formation  of  the  vola- 
tile oil  of  mustard  by  the  action  of  myrosin  oa  myronic 
acid.  (See  MuSTAiin,  Oil  ok.) 

Xni.  Urinous  Fmnfntation  occurs  when  urine  becomes 
putrid.  The  urea  is  changed  to  carbonate  of  ammonia  by 
the  inDucnce  of  the  mucus  and  other  uitrogcnous  bodies 
present. 

Ui-Mi.  Carbonate  nf  nmrnonla. 

ClUN'aO     +     21120    =     (Nlli.vt'Os. 
In  the  presence  of  yeast  the  change  takes  place  very  rap- 
idly, (C,  SniMiDT,  ,l;iti.  Cfi.  Phttrm.,\\\,  IftS.)     This  action 
has  been  referred  to  bacteria.  (Pasteuh,  Ann.  Chinu  Phyn., 
1862.  ISGt;  V.vx  Tii:«hkm,  Compt.  rend.,  Iviii.  210.  ISOJ.) 

XIV.  Pfptonn  Fermentation  is  a  name  given  to  tlie  action 
of  pepsin  of  the  gastric  juice  on  the  albuminoids  of  the 
food.  The  exact  nature  of  the  process  is  not  known.  (See 
Pkpsis.) 

X\'.  Prevention  of  Fermentation  and  Putrefaction. — As 
moisture  and  the  development  of  vo!:;etable  germs  are 
necessary  to  induce  these  processes,  they  may  be  ])rovent<Ml 
by  (I)  drying  thoroughly:  (2)  cuoling  to  prevent  tlio  do- 
vclopment  of  the  germs;  {.'U  sealing  hermetically  in  jars 
or  tin  e:ins,  and  subjecting  to  a  temperature  sufficient  to 
destroy  the  vitality  of  all  the  germs  present;  (1)  employ- 
ing antiseptic  ."ttibstanees.  such  as  alcohol,  common  silt, 
ealtpetre,  sugar  syrup,  tannic  acid,  creosote,  smoke,  phenol, 
Ealicylic  auid,  salts  of  iron,  zinc,  lead,  mercury,  and  copper, 
borax,  sulphurous  aeiil,  sulphites,  etc.  {See  Pheskrvatiox 
OP  Fooo,  Pukrkuvatiox  ov  Timbkr,  and  Embalming.) 

For  further  information  on  fermentation,  etc.  consult,  in 
oddiMon  to  the  works  alrendy  mentioned,  The  (rtrm-Tfirori/ 
of  Dineann,  by  Piti:s.  F.  A.  P.  BAUNAnn,  Am.  Clivniint,  v. 
15;  The  Orij/in  aud  Propne/ation  of  DiHeam:^  by  Dn.  .f.  C. 
Daltox,  Am.  (Viemint,  iv.  .173;  SftontaueouH  Generation,  by 
Dr.  J.  C.  Dai,tov,  Nr,n  York  Mrd.  ./..  Fob.,  1H72;  Four 
LectHren  on  Fermf-ntntiony  by  A.  W.  Williamson,  Chem. 
Neir»,  xxii.  2'^[•,  xxlii.  'J;  Paper,  by  Dit.  .J.  Wvmax,  Am. 
J,Sci.,\Viv.  S;!pt.»lSO";  Inan^.  AddrcHH,hy  T.  II.  Hrx  LKY, 
Chem.  ATeirt,  xxii.  133 ;  A  Lertnrc  on  Ye'tHt,  by  T.  If.  IIix- 
hr.y.  Pop.  Sri.  yfuuthhj,  1872,  i.  p.  573  ;  Paper,  by  liintnoN- 

SanDKRSOX,  12th  Rep.  Med.  Ojrirrr  Privjf  CoHneii  ;  The 
Antineptit:  St/itnn,  by  A.  K.  Sansom;  The  Oerm-Thntrif  of 
Fermenfftti'iUfhy  A.  E.Sansom,  Chem.  Newn,  xxii.  241,  25  1 ; 
DiaeanC'OermH,  by  L.  S.  IJkalk;  The  /ier/inninrjs  of  Life, 
by  II.  C.  Bastias  ;  Mi'muire  nur  la  /crmentatinn  ttfconh'quc, 
by  Pastkir,  Ann.  Chim.  Ph>fH.,\\\\u  IfifiO,  323;  Animal- 
chIi-8  infainirra  viimnt  dnnn  tjaz  oj-ipjtnc  fihrett  dt'tcnninant 
den  fermentatinnn,hy  Pastrir,  Comp.  rend.,  ISfil  ;  Mfmoire 
§ur  /*■«  eorpu^rltn  onjanitiScH,  rpii  exititent  dans  VatuioHphere, 
by  PASTKrn,  Ann.  Chim.  /'.hi/s..  isr)2,  p.  52;  Lm  frrnientn 
alro-ditjiuH,  by  L.  E.vfiKL,  Paris.  1S72;  Paper  «»  YfOHt,  by 
1j.  EN(;i;l,  O.m/i.  rmd.,  1S74,  -ICS;  Fermentation,  hinforif, 
by  Kopp,  f7e>trhirhtfi  drr  Chtim.,  iv.  2H5  ;  Lfhrhnrh  der  O'dh- 
runf/nrhrmie,  by  A.  MavkR,  Ilcidclberg,  IS71;  /)Ie  pflam- 
liehrn  Pamnitm,  by  Dii.  F.  A.  ZUitx,  Weimar,  ISTt; 
Unfffftrmte  Frrmente,  by  f J .  lltTSKit.  ./.  /'.  pr.  Ch.,  1R72, 
Nos.  8  and  i» ;  Die  fiiihrunff,  by  Wkisiikko.  /idi/rrinrheii 
Industrie  n.  Gemerhehlaft,  Aug.,  1870  ;  .'^rii  WANS. /V///.  Ann., 
xli.  181;    Ih:i.MiioLZ,   ./. /.  pr.    Ch.,   xxxi.  'I2'.»;    1«ikrio, 

IJandw.  d.  f Ve-m..  iii.  217.  C.  F.  rHA.NDLKR. 

Fermentrd  KiqiiorH.  See  Br.r.u  and  Wink,  byC.  F. 
('IIVNIILKK.  I'll.  I>.,  .M.  i)..  M..l>. 

Fermrusr,  one  of  the  olde.sl  (owns  of  Newfoundland, 
in  Ferryhni'l  diHtrioi,  51  miles  by  land  S.  of  ,*<(.  .Fohn's, 
has  a  good  Imrbor  and  cod  and  siiltnon  tlsberio?),  utid  a 
Roman  Catholic  church.  It  is  7  miles  from  Ferrvlaud". 
Pop.  .^78. 

For'mo,  town  «f  Central  Itnly,  prnvinro  of  Aiieoli,  .10 
miles  S.  K.  of  Aneona  and  t  miles  from  tho  Adriatic.     It 


is  fortified,  is  tho  see  of  an  archbishop,  and  has  some  trade. 
Pop.  soil. 

Fcrmoy',  town  of  the  province  of  Munster,  Ireland,  in 
the  county  of  Cork,  on  the  right  bank  of  the  Rlackwatcr. 
over  whieli  a  splendid  bridge  on  thirleim  arehes  was  built 
in  lOS'j;  is  the  site  of  St.  Cotmau's  College  (Roman  Cath- 
olic).    Pop.  S705. 

Fer'moiit,  small  v.  of  Champlain  cc,  Quebec,  Canada, 
14  miles  N.  of  Three  Rivers,  is  important  only  for  its  iron- 
mines  and  forges,  proJucing  excclleut  pig  iron  and  east- 
ings.    Pop.  about  150. 

Fern  (Faxsv).     See  PAnTo.v. 

Feriian'dcz  de  Ta'os,  post-v.,  county-seat  of  Taos 
CO.,  N.  M. 

Fcrnaiidi'na,  city  and  port  of  entry  of  Xassau  eo., 
Fla.,  on  the  W.  side  of  Amelia  Island,  between  Nassau  ami 
Prince  William  sounds,  and  separated  from  (be  mainland 
by  a  channel  called  Amelia  River,  which  afl'ords  a  deep, 
safe,  and  spacious  anchorage.  Tho  harbor-entrance  is 
marked  by  a  lighthouse;  lat.  30°  -10'  23"  \.,  Ion.  81*»  2ti' 
20"  W.  Vessels  drawing  20  feet  can  enter  at  high  tide. 
The  manufacture  and  export  of  lumber  and  tho  foreign 
and  coastwise  tradi?  in  cotton  and  naval  stores  arc  import- 
ant. The  Florida  R.  R.  extends  from  this  point  151  miles 
to  Cedar  Keys.  Fernandina  is  the  seat  of  the  Protestant 
Episcopal  bishop  of  Florida,  has  a  ladies*  seminary,  ton 
churches,  a  weekly  newspaper,  three  hotels,  cotton-ginning 
"Works,  and  manufactures  of  cotton-seed  oil.  Tho  entrance 
is  protected  by  I'ort  Clinch,  a  strong  defensive  work.  Pop. 
1722.      FitKii.  W.  lIovT,  En.  "Fkrxandina  Observkr." 

Fornan'do  do  Noron'ha,  a  small  but  mountninous, 
woody,  and  rugged  island  in  the  i^.  Atlantic^  Oeeim,  125 
miles  from  the  E.  extremity  of  Brazil,  to  which  the  island 
belongs,  and  which  uses  it  as  a  place  of  banishment.  It 
has  several  harbors  defended  by  forts.  It  is  surrounded 
by  smaller  islets.     Lat.  3°  53'  s'.,  Ion.  32''  25'  W. 

Fernando  Po,  an  island,  44  miles  long  and  20  miles 
bro:i'l,  on  the  ^V.  coast  of  AlVii*a.  in  the  Right  of  Biafni, 
20  miles  from  the  nearest  point  of  tho  shore,  between  lat. 
3°  12'  and  3«  47'  N.,  and  Ion.  8°  20'  and  8°  57'  E.  It  is  a 
beautiful  island,  traversed  by  a  lofly  range  of  mountains 
terminating  in  a  magnificent  cone  (Clarence  Peak)  10,fi50 
feet  high.  A  most  luxuriant  vegetation,  sugar-canes  and 
yams,  and  dense  forests  of  palms,  ftomha,e,  etc.,  cover  tho 
island,  but  the  climate  is  so  hot,  and,  along  the  coast,  so 
unhealthy,  thut  all  attempts  made  by  the  English  and 
Spaniards  at  forming  settlements  on  the  island  hitherto 
have  been  in  vniii.  The  native  inhabitants,  whose  number 
is  eslimiited  at  from  4000  to  20,0UU,  consist  of  two  tribes,  so 
different  from  each  other  that  members  of  one  tribe  cannot 
even  understand  those  of  the  other.  And,  still  more  sin- 
gular, both  these  tribes  are  entirely  ditVcrcnt  from  the  in- 
habitants of  (luinoa,  from  whom  they  are  distinguished 
by  the  athletic  but  jtcrfeetly  propnrtionate  shape  of  tlieir 
limbs,  the  light  yellow  color  and  beautiful  angle  of  their 
faces.     They  arc  pagans,  but  shivery  is  unknown. 

Fcr'nan  Nii'ftcz,  town  of  the  province  of  Cordova, 
Spain.     It  has  woollen  and  linen  manufactures.     Pop.  5U01. 

Fornc»  a  small  town  of  France,  in  the  department  of 
Ain,  with  only  1 100  inhabitants,  but  famous  as  the  resilience 
of  Voltaire  during  the  last  twenty  years  of  his  life.  Fer- 
ncy  was  a  miscralilc  hamlet  when  Voltaire  arrived:  it  was 
a  prosperous  town  when  ho  lefl.  The  ebateau  in  whioh  he 
lived  has  undergone  many  al(erati<ms  since  his  death,  ^vet 
it  retains  many  relics  of  him,  and  is  annually  visited  by 
many  thousand  tourists. 

Forns  (liat.  ////(■(•«;  Fr.fautjPreii;  Oer.  Farnkriintrr],  the 
name  of  a  largo  family  of  iJowerless  plants  which  Utnn*  (ho 
largest  natural  order  of  tho  class  Acrogens,  tho  other  orders 
of  this  class  being  E)[uisetaeei«,  Lycopodiaceic,  Marsilia- 
ocio,  Salvinien*.  and  lHoetea>.  Ferns  are  eharaeterired  by 
having  a  woody  root-stock,  whieb  is  creeping,  or  after- 
wards erect,  and  even  developed  into  an  arboreous  trunk, 
and  boars  along  tho  sides  or  at  the  end  green  leaves 
(frondn),  which  are  either  simple  and  entire,  or  variounly 
lobed  or  decompound,  often  prescntiiitf  ni«>f<t  eb-gant  feath- 
ery jiatterns.  These  leaves  proilucr,  e<Miimonly  on  llm 
baok,  but  sometimes  along  tlm  edges,  varinunly  gniuped 
collections  of  capsules  {nfntrauj/in)  lllleil  with  minute  seedn 
(properly  nfHo-rn),  meh  eonsiMting  of  a  singl"  vegetable  cell, 
whioh  is'  commonly  either  bean-Hlmpr.l,  ovoid,  or  letruhe- 
<lral.  In  the  pro.'luclion  of  (be  upon**  there  is  nothing 
analogous  to  the  action  of  (be  pollen  upon  ovulen  in  6ow- 
ering  plants,  nor  strictly  to  the  fertilixalion  of  (ho  pistil- 
lidia  in  mosses;  but  wjien  (he  spore  germinates  it  iiro- 
dncesaminu(e,  rotiniliith  primary  Iroiid  (  pv*thaHu*),  \sU\e\\ 
bears  on  its  lower  Furfiiee  nntberidia  and  ai'chr(;oiiici,  (ho 
latter  containing  a  vcsiule,  nbieh,  when  ferliliied  by  tho 
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ciliated  threads  of  the  former,  develops  Id  the  manner  of  a 
bud  into  a  proper  frond-bearing  fevu.  A  prominent  cha- 
racteristio  of  ferns,  which  fails  only  in  the  doul)tl'ul  sub- 
order OphioglossL-;«,  is  that  the  fronds  are  coiled  up  spirally 
in  the  bud.  and  when  half-grown  bear  a  very  beautiful  re- 
Bemblaneo  to  a  crosier,  the  tip  of  the  frond  being  at  the 
centre  of  the  coil,  and  of  course  the  last  to  straighten.  In 
respect  to  size,  ferns  vary  from  the  smallest  Hijinmophijl- 
liitn,  consisting  of  a  few  little  leaves  not  half  an  inch  long, 
growing  from  a  tliread-like,  creeping  stem,  up  to  the  gigan- 
tic tree-ferns  of  the  tropics,  which  have  an  erect  trunk 
sometimes  50  or  (iO  feet  high,  bearing  at  the  top  a  magnifi- 
eeut  crown  of  feather-branched  fronds,  often  S  to  10,  or 
even  15  to  20,  feet  long,  and  gracefully  curving  outward 
on  every  side.  The  whole  number  of  known  ferns  cannot 
hi  exactly  stated,  owing  to  the  very  different  views  of  spe- 
cific distinctions  taken  by  the  various  writers.  A  most 
moderate  estimate,  however,  places  the  number  of  well- 
known  species  at  2500,  and  with  a  fair  allowance  fur  little- 
known  and  undiscovered  species  all  the  ferns  of  the  world 
probably  do  not  e.tceed  3000  species.  With  regard  to  their 
geographical  distribution,  it  should  first  be  noticed  that  in 
regions  of  extreme  cold  ferns  are  scanty  in  number  and 
small  in  size;  in  the  warmer  temperate  regions  they  are 
larger  and  more  numerous ;  and  in  the  torrid  zone,  es- 
pecially in  its  more  humid  districts,  they  become  very 
abundant  and  rcat^h  their  grandest  proportions.  Europe 
and  temperate  North  America  are  much  less  abundant  in 
ferns  than  the  temperate  parts  of  Asia,  there  being  in  the 
U.  ri.  and  British  America  only  about  12S  ferns,  in  Europe 
G7,  and  in  temperate  Asia  413.  In  the  arctic  regions  the 
species  of  ferns  are  26,  and.  according  to  Mr.  J.  G.  Baker 
of  Kew,  the  entire  fern-flora  of  the  N.  temperate  zone  con- 
sists of  514  species,  of  which  only  34  are  common  to  all 
three  continents.  The  sam'3  author  assigns  to  the  S.  tem- 
perate zone  423  species,  and  to  the  torrid  zone  IIHU  species, 
of  which  916  are  American,  863  Asiatic  and  Polynesian, 
the  remainder  being  natives  of  Africa  and  the  African 
islands,  the  greater  proportion  being  insular  rather  than 
continonta!. 

The  warm  and  moist  forests  and  mountain-sides  of  equa- 
torial America  are  the  richest  fern-region  of  the  world,  and 
this  richness  extends  in  a  less  marked  degree  to  the  neigh- 
boring regions  of  Mexico,  the  AVest  Indies,  Southern  Brazil, 
and  Chili.  The  S.  temperate  zone  aflorils,  again,  a  dimin- 
ished number  of  species,  423  in  all,  while  bc^'ond  the  Ant- 
arctic Circle  no  fern  has  been  discovered. 

Many  systems  of  classification  for  the    ferns  have  been 
proposed,  the  earliest  ones  being  based    principully  upon 
tbc  shape  of  the  frond.     Such  was  the   system — if  it  may 
be  called  a  system — :a  which  Plumier  iu    1705   arranged 
the  ferns  of  the  Antilles.     Linnaeus  recognized  12  genera, 
based  on  the  position  and  grouping  of  the  sporangia,  and 
in  179D  Sir  James  Edward  Smith  published  an  essay  in  the 
memoirs  of  the  Turin  Academy  in  which  he  increased  the 
number  to  22.     Bernhardi  added   several  genera  in  ISOO, 
and  about  the  same  time  Swartz,  in   Sckrndnr'a   Journnff 
reduced  the  known  ferns  to  order  and  arranged  them  in  30 
genera,  all   but  two  of   which  are    still    held   to  be  good 
genera.     In  ISOO  the  same  botanist  published  his  Synopsh 
Filicnin,  and  now  arranged  the  genera,  by  this  time  38,  in 
three  tribes,  the  first  tribe,  "  Gyratce,"  being  the  ferns  in 
which  the  sporangium  is  provided  with  an  articulate  elas- 
tic ring,  which  at  length  straightens  and  breaks  open  the 
sporangium,  thus  liberating  the  spores;   the  second  tribe, 
*' Spurie  Gyratce,"  comprised  the  ferns  with  a  rudimentary 
ring;  and  the  third,  **  Agyratie,"  those  with  no  vestige  of 
ring.     In  this  work  601)  species  are  recognized,  and  many 
others,  of  various  authors,  are  referred  to  as  dubious  and 
not  understood.     Swartz's  work  remained  for   many  years 
the  standard  treatise  on  ferns,  and  though   many  species 
and  a  few  genera  were  from  time  to   time  proposed  or  es- 
tablished, it  was  not  until  1836  that  a  serious  attempt  was 
made  to  establish  an  entirely  new  system.      In   that  year 
Presl,  of  the  University  of  Prague,  published  his  Tcntamen, 
in  which  he  took  the  ground  that  differences  iu  the  arrange- 
ment of  the  veins  of  the  frond   should  bo  considered  of 
generic  importance.     Accordingly,  he  adopted  or  proposed 
112  genera.     Mr.  John  Smith,  curator  of  the  Kew  Gardens, 
arrived  independently  at   much  the  same  views,  and  pub- 
lished tliem  in  Hooker's  Jmirnal  of  Bntauif  in  1S41.     Br. 
Fee  of  Strasburg  not  only  followed  out  the  same  theory, 
but  took  characters  also  from  the  number  of  articulations 
in  the  rings  of  the  sporangium  and  from  the  form  of  the 
spores,  and  in  his  various  writings  has  admitted  no  less 
than  212  genera.     Later  writers  have  rejected  as  untenable 
many  of  these  genei-a,  and  in  two  of  the  more  recent  sys- 
tems of  fern-genera,  that  of  the  late  Dr.  Mettenius  of  Leip- 
sic  and  of  the  celebrated  Sir  W.  J.  Hooker  of  Kew.  the  ad- 
mitted genera  are,  respectively,  C8  aud  75.    From  the  studies 
of  these  aud  other  systematists  there  now  seem  to  be  satis- 


factorily established  eight  well-marked  tribes,  mainly  dis- 
tinguished by  the  nature  of  the  sporangium  aud  of  the  elas- 
tic ring  in  the  tribes  where  that  exists.  These  tribes,  with 
their  essential  characters  and  the  names  of  their  principal 
genera,  are  given  below  : 

Triue  I. — PoLYPODiACE/E. — Sporangia  pcdicelled,  the 
pedicel  running  into  a  vertical,  narrow,  incomplete  many- 
jointed  ring.  Seldom  tree-ferns  ;  fronds  simple,  or  various- 
ly lobed  or  decompound.  This  tribe,  by  far  the  largest  of 
all,  is  divided  into  about  ten  groups  of  genera. 

Principal  Gtncra.  — 1,  Acrostichum.  Platycerium  ;  2, 
Polypodium  ;  3.  Monogramma,  Vittaria,  Ta;uitis,  Autro- 
]>hyum  ;  4,  Selliguiea.  Hemionitis,  Gymnogrammc,  Menis- 
cium,  Brainea,  Notholtena;  5,  Peiltea,  Adi:intum,  Cheilan- 
thes,  Pteris,  Ceratopteris ;  6,  Bleehnum,  Loniaria,  Sadleria, 
Woodwardia ;  7,  Scolopendrium,  Asplenium;  8,  Ilypolepis, 
Phegopteris,  Aspidium,  Oleandra,  Nephrolepis,  OnocJea, 
Cystopteris,  Woodsia;  9,  Lindsa;a,  Davallia.  Dennsta-dtia  ; 
10,  Sphairopteris,  Dcparia,  Dicksonia,  Cibotium,  Thyrsop- 
teris. 

TiiinE  II. — Cyatheace.*:. — Elastic  ring  completely  en- 
circling the  sporangium,  and  usually  oblique,  notconnected 
with  the  pedicel.     Mainly  tree-ferns. 

Genera. — Alsophila,  Uemitelia,  Cyathca,  Matonia. 

Tribe  III. — Uvmenopiiylle.k. — Elastic  ring  complete, 
oblique  or  horizontal.  Sporangia  sub-globose,  sessile  on  a 
bristle-like  receptacle.  Small  ferns  of  a  very  delicate  tex- 
ture. 

Genera. — Hymenophyllum,  Trichomanes  (Loxsoma?). 

TitiBE  IV. — Gleichenie.k. — Sporangia  large,  solitary  or 
few  together,  globose;  elastic  ring  broad,  transvcr.'jc  to  the 
sporangium's  point  of  attachment.  Fronds  rigid,  usually 
forking  and  with  axillary  buds. 

Genera. — Platyzoma,  Gleichenia. 

Tribe  V. — Scniz.EACE.c — Sporangia  ovate  or  sub-glo- 
bose, sessile,  the  ring  forming  a  radiated  cap  at  the  end 
opposite  the  point  of  attachment. 

Gtiiera. — Schiza:?a,  Ancimia,  Lygodium,  Mohria. 

Tribe  VI. — Osmunde,*:. — Sporangia  globose,  short-pcdi- 
celled.  reticulated,  the  ring  reduced  to  a  few  cells  forming 
a  short  band  opposite  and  transverse  to  the  line  by  which 
the  sporangium  opens  into  two  nearly  equal  valves. 

Genera. — Osmunda,  Todca. 

Tribe  VIT. — Marattiex. — Sporangia  without  any  ring, 
arranged  in  a  circle  or  in  a  double  row,  or  combined  in  a 
many-celled  compound  sporangium,  each  cell  or  sporangium 
opening  by  a  longitudinal  cleft.  Koot-stock  often  fleshy 
or  tuberous. 

Genera. — Kaulfussia.  Angiopteris,  Marattia,  Dana^a. 

Tribe  VIII. — Ornior.i.ossE,*:. — Sporangia  large,  coriace- 
ous, globose,  without  ring,  opening  into  two  equal  valves, 
disposed  in  spikes  or  panicles,  or  else  grouped  in  clusters 
alternately  on  both  sides  of  an  elongated  axis.  Fronds 
erect  in  the  bud,  never  rolled  into  a  crosier,  as  in  all  other 
ferns. 

Genera. — 0]>hioglossum,  Botrychium,  Helminthostachys. 

It  should  be  observed  that  the  genera  Cemtopteriit  and 
Loxsoma,  each  of  a  single  species,  are  made  the  types  of 
separate  tribes  by  many  authors,  an<l  that  the  Ophioglossea) 
differ  so  much  from  all  other  ferns  that  they  ought  per- 
haps to  be  considered  a  separate  natural  order,  having 
nearly  as  close  a  relationship  to  lycopods  as  to  ferns  proper. 

The  economical  uses  of  ferns  are  few.  The  Hawaiian 
species  of  Cibotium  have  the  young  fronds  enveloped  in  a 
fine  and  dense  woolly  covering,  which  is  gathered  by  the 
natives,  and  under  the  name  of  yjK^u  is  extensively  used  to 
stuff  pillows  and  cushions,  and  for  some  years  past  has  been 
cxpiirted  to  America  and  other  countries  in  great  quantities. 
In  New  Zealand  the  root-stocks  ol Pteris  aqniUna  are  used 
for  food  after  a  process  of  washing,  scraping,  macerating, 
and  baking,  and  the  experiment  of  preparing  and  eating 
it  has  been  tried  in  England  with  fair  success.  The  ashes 
of  the  same  species,  the  common  brake,  arc  made  into 
balls  and  used  for  making  lye  by  the  English  peasantry. 
The  root-stocks  o{  Aspidium  filix-mas  have  long  been  used 
in  medicine  as  an  anthelmintic,  and  Afpiflinm  athmnmtti- 
cum  in  Southern  Africa  is  there  used  in  the  same  way. 
Themoonwort  (liotrj/rJiiu/n  Innaria)  was  formerly  supposed 
to  have  wonderful  powers  in  healing  and  in  magical  craft, 
and  the  belief  that  the  fortunate  possessor  of  fern-seed 
could  walk  invisible  was  anciently  common,  and  is  referred 
to  in  the  play  of  J^ing  Henri/  IV. 

Ferns  of  some  sort  existed  as  long  ago  as  in  the  later 
Devonian  age,  and  became  very  abundant  in  the  Onrbouif- 
erous.  from  which  time  they  have  continued,  though  in 
diminished  numbers,  to  the  present  day.  As  the  fructifica- 
tion is  rarely  preserved  in  fossil  ferns,  very  little  besides 
the  shape  and  size  of  the  frond,  and  the  venation,  exists 
on  which  to  base  genera,  and  so  the  common  genera  of 
most  fossil  ferns,  Pccopteris,  Sphenopteris,  Xt  uropterix,  etc., 
are  purely  arbitrary.     But  specimens  with  the  fruit  ilo  oc- 
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casionally  occur,  ond  some  very  good  genera  have  been 
described  closely  related  to  those  now  existing.  Thus, 
Scolecopteriit  and  Anonu>pt*:riM  are  considered  to  have  been 
related  to  Manitliii,  and  Se/tenbtrijia  was  not  far  from 
Ancimiit:  and  even  some  existing  genera  have  been  pretty 
fairly  identitied  among  ancient  lerus.  For  the  later  geo- 
logical ages  this  is  quite  probable,  but  the  greater  part  of 
the  ferns  of  the  Devonian  and  Carboniferous  were  most 
likely  utterly  unlike  those  we  now  see. 

( For  a  good  general  essay  on  ferns  the  reader  is  referred 
to  Ukiikim.kv's  Inlroiliiclioit  to  Vrijiituijumic  ISotamj,  and 
for  the  study  of  genera  and  species  to  the  various  writ- 
ings of  IIooKKU,  Mettksius,  Fek,  B.lKEll,  ctc.) 

1).\.SIKL  C.  E.tTON. 

Fero'nia,  an  Italian  goddess  concerning  whose  cultus 
and  myth  little  is  known.  She  has  been  variously  regard- 
ed by  coinmeiitators  as  goddess  of  the  earth,  of  the  inferior 
world,  of  coinnicrco,  and  of  liberty.  She  appears  to  have 
been  especially  honored  among  the  Sabincs ;  and  the  chief 
seat  of  her  worship  was  the  town  of  Ferouia,  at  the  foot 
of  Mount  Soracte. 

Pc'rox  (UusBirs),  a  Roman  jurist,  the  author  of  legal 
works  now  known  only  through  the  citations  ia  other 
writers.  lie  probably  lived  in  the  latter  part  of  the  first 
century, 

Ferozepoor,  or  Ferozapore,  town  in  the  district 
of  Sirlund,  liritish  India,  on  the  E.  bank  of  Ihe  rfutlej. 
The  extensive  ruins  surrounding  the  town  imlicate  that  at 
one  time  it  must  have  been  a  place  of  great  importance, 
but  in  18.35,  when  it  came  into  the  possession  of  the  Eng- 
lish, it  was  utterly  poor  and  insignilicant.  It  is  now  rising 
once  more,  and  aspiring  to  tha  rank  of  a  great  commercial 
centre.     Pop.  about  10,000. 

Feroze  Shah,  Canal  of,  a  great  canal  of  India, 
serving  ehietlv  for  irrigation,  was  begun  in  Iliifi  by  Feroao 
Shall,  king  of  Delhi,  but  was  not  finished  until  some  2j0 
years  later.  It  flows  from  the  W.  side  of  the  Juiuua  more 
than  100  miles  above  Delhi,  and  with  its  branches  is  240 
miles  long.  It  rejoins  the  Jumna  at  Delhi.  The  British 
authorities  have  cieaned  the  eanal  out  during  the  present 
century,  and  also  constructed  a  similar  eanal  on  the  E. 
side,  running  from  Fyzabad  (a  little  below  the  origin  of 
the  old  eanal)  to  Delhi.  These  canals  are  of  in:poitnncc  to 
the  agricullure  of  that  region.     (See  Fvi:ui:z  Shah.) 

Ferrandi'iia,  town  in  the  province  of  liasilicata,  in 
the  S.  of  Italy,  on  the  right  bank  of  the  Basouto.  It  pro- 
duces excellent  wine.     I'op.  0120. 

Ferra'ra,  province  of  Italy,  bounded  N.  by  the  main 
branch  of  the  I'o,  E.  by  the  Adriatic,  S.  and  W.  by  the 
provinces  of  Uavenna,  Bologna,  and  Modena.  It  has.  an 
area  of  1141  S(|uare  miles  and  a  population  of  2U'.l.7(i7. 
The  ground  is  low,  in  many  parts  below  the  level  of  tiie 
1*0,  marshy,  and,  on  account  of  the  vast  swamps,  unhealthy, 
but  tho  soil  is  rich,  anrl  produces,  besides  extensive  pastures, 
grain.  Ilax,  and  hemp.  In  thi;  Middle  .\ge3  it  formed  a 
duk''dom  belonging  to  the  House  of  Este  In  IJ'.IS,  Clem- 
ent Vlir.  united  it  to  the  I'apal  States.  In  ISOO  it  became 
a  part  of  the  kingdom  of  Italy. 

Ferrara,  old  and  celebrated  city  of  Northern  Italy, 
e:ipital  of  tho  province  of  tho  same  name.  While  this 
province  belonged  to  tho  House  of  Este,  Ferrara  was  the 
ducal  residence  and  a  city  of  great  splendor  and  imiiort- 
aneo.  It  was  a  commercial  centre  in  Norllu^rn  Italy;  it 
developed  a  school  of  art  of  its  own  :  Tasno,  Ariosto,  and 
(luarino  lived  hero.  Under  tho  papal  rule  it  went  into  de- 
cay, ami  it  has  now  a  deserted  and  melancholy  appearance. 
Still,  many  of  its  monuments— as  tho  eatherlral,  the  ducal 
palace,  etc.,  with  their  coIlccli<ins  of  piiHures — are  of  great 
interest,  and  several  branches  of  manufacture  and  trade  are 
carried  on  with  success.  It  is  an  archbishop's  see.  Pop. 
72,417. 

Ferrara,  Council  of,  was  convened  by  Pope  Euge- 
nius  IV'.  in  "pp.isition  to  the  Council  of  Bile,  in  14.'!S,  It 
was  soon  j'tim-d  hy  the  Byzantine  emperor,  .lohn  Paheol- 
ogus,  with  700  followers,  including  tlii^  patriarchs  of  the 
tjreek  t'liureh,  tho  emperor  hojiing,  by  olttaining  a  union 
of  the  Easlcrn  and  I,atin  eburches,  to  gain  the  aid  of  tho 
West  against  the  Turks.  The  council  discu8se<l  prinnipally 
tho  points  of  difference  between  the  Eastern  and  Western 
churches.  In  1  l-'lfl,  the  plague  prevailing  at  Ferrara,  the 
council  was  tran3ferre<l  to  Florence.    (See  Fi.oiik.noi:,  Coun- 

(,■11,  OK.) 

Ferra'ri  (QAtmRMzio),  an  Italian  paintor,  b.  at  Valdu- 
gia  lisj.d,  in  I.').',0.  Rtuclied  in  llonui  under  RiilTaelle, 
whom  he  assisted  in  some  of  his  works.  His  ftyle  of 
painting  was  impressive  and  grand.  He  studied  the  high- 
est models,  and  enterer!  into  competition  with  the  highest 
eminences — with  no  less  a  nmster  than  Titian.  His  best 
works  aro  in  Milan.  0.  B.  FitoTni.NQiiAM. 


Fer'ret,  the  Putorina /uro,  a  carnivorous  mammal  of 
the  weasel  family,  so  closely  allied  to  the  European  jiolo- 
eat  {I'utorim  Jwlidua)  that  many  regard  it  as  merely  a  del- 
icate albino  variety  of  the  latter.  It  breeds  freely  with  the 
polecat,  has  red  eyes,  a  white  or  yellowish  fur,  and  is  so 
tender  that  the  winters  of  England  are  too  severe  for  it 
unless  well  housed.  It  is  half  domesticated  in  Europe,  but 
is  probably  of  African  origin.  It  is  much  employed  iu 
hunting  rabbits  and  rats,  but  often  has  to  be  muzzled, 
otherwise  it  will  suck  its  victim's  blood  and  leave  tlie  body 
iu  the  burrow.  It  is  fierce  and  treacherous,  sometimes  se- 
verely biting  the  hand  of  its  master. 

Fer'ric  Ox'ide,  called  also  Scsqnioxide  (or  Per- 
oxide) of  Iron  (FeoUs),  a  feebly  basic  o.xide  of  iron, 
found  abundantly  in  nature  as  the  principal  constituent  of 
the  valuable  ores  known  as  haematite.  It  also  abounds  in 
the  ochres  and  in  most  of  the  so-called  mineral  paints.  It 
forms  astringent  salts  with  strong  acids.  With  some  bases, 
such  as  potasli  and  barium,  it  gives  rise  to  salts  called  fer- 
rates. Magnetic  iron  ere  (FesO*)  is  sometimes  called  a 
ferrate  of  iron,  but  it  is  generally  held  that  the  ferrates  are 
compounds  of  FeOa — an  oxide  which  has  not  yet  been  iso- 
lated. 

Ferricy'anides,  a  class  of  cbcmieal  compounds  form- 
ed by  the  action  of  oxidizing  agents  uprni  ferroeyanides, 
from  which  an  atom  of  the  metal  is  extracted.  For  exam- 
ple, the  potassium  ferroeyanide  (yellow  prussiate  of  potash, 
K|Fe"Cy6)  is  changed  by  the  action  of  chlorine  into  po- 
tassium ferrieyanide  (red  prussiate  of  potash,  K3Fe'"Cyc, 
or  6KCy.F"'2Cy$).  The  most  im]iorlant  of  these  salts  are 
the  potassio-ferrous  ferrieyanide  (soluble  prussian  blue) 
and  Turnbull's  blue  (ferrous  ferrieyanide).  Potassium 
ferrieyanide  is  a  delicate  test  for  ferrous  salts,  and  is  in- 
valuable in  the  laboratory.  The  ferricyanides  may  be  re- 
garded as  compounds  of  ferric  cyanide  (Fe2Cy6)  with  some 
other  cyanide. 

Fer'ricr  (James  Frkdkrick),  a  Scottish  moral  philoso- 
pher, b.  iu  Edinburgh  1808,  and  son-in-law  of  Prof.  John 
Wilson,  became  professor  of  history  at  Edinburgh  Univer- 
sity in  1842,  and  of  moral  philosophy  and  political  economy 
at  St.  Andrew's  in  1846.  Jiisliliilis  of  Mctttphi/iilr,  the  The- 
ory of  KuDwiiuj  and  Being,  was  his  chief  work,  though  he 
edited  the  U  oi7,«  of  his  i'athcr-in-law  in  12  vols.  F'erricr 
d.  at  St.  Andrew's  June  11,  ISOl. 

Fer'ric§,  Law  Concerning.  A  ferry,  according  to 
the  legal  definition  of  the  term,  is  a  franchise  or  privilege 
created  by  governmental  grant  or  by  prescription,  which 
outhorizes  the  transportation  of  ])asseuger8  and  goods 
across  streams  and  other  bodies  of  water,  giving  a  right  to 
demand  compensation  by  way  of  toll  in  return.  In  Eng- 
land the  grant  is  by  the  king's  license — in  tho  U.  S.,  by 
statutory  enactments  in  the  several  .States.  The  right 
may,  however,  be  derived  from  the  supremo  power  indi- 
rectly through  authority  delegated  to  courts,  eomniissiiin- 
crs,  or  municipalities  to  create  such  franchises.  Without 
a  grant,  no  one,  not  even  the  owner  of  both  sides  of  a 
stream,  is  authorized  in  maintaining  a  ])ublie  ferry.  Tho 
conferring  of  the  privilege  constitutes  a  contract  between 
the  state  and  the  individual  or  corporation,  ami  the  ferry 
thus  becomes  a  si)eeics  of  properly,  and  reciprocal  duties 
aro  imposed  upon  the  contracting  parties,  if  tho  ferry- 
pro]irictor  abuse  his  franchise  or  fail  lo  ]>rovido  and  main- 
tain suitable  accommodations  for  the  public,  government 
may  withdraw  the  grant.  On  the  other  luind.  be  must,  if 
guilty  of  no  default,  be  proteeteil  in  his  iin.perly,  and  if  it 
bo  taken  from  him  in  the  exercise  of  the  public  right  of 
eminent  domain,  suitable  compensation  must  bo  made. 
Thus,  ferry-premises  may  be  taken  for  Ihe  eonstriu'tiun  of 
a  bridge,  but  only  on  condition  that  remuneration  be  given. 
As,  however,  ferries  are  principally  established  for  Iho 
benefit  of  tho  public,  they  may  be  controlled  by  the  legis- 
lature, and  their  value  may  be  diminished  or  entirely  do- 
stroved  by  Ihe  lawfjd  creation  of  new  ferries  in  their  im- 
mediate j)roximily.  As  this  would  be  but  a  legilimato 
exercise  of  goverrimental  prerogative,  no  right  to  demand 
eompensatiou  would  exist.  If,  however,  Ihe  grunt  was 
plainly  of  an  exclusive  right,  the  legislnlure  could  not 
properly  establish  another  ferry  which  would  interfere 
with  the  existing  one,  as  such  a  course  w(Mild  Ireneh  upon 
that  provision  of  tho  V.  S.  Constitution  which  forbids 
tho  iin|iairment  of  the  obligation  of  eonlraols.  If  an  un- 
authorized ferry  should  bo  established  in  tho  neighborhood 
of  n  former  one,  so  as  materially  to  .liminish  public  travel 
by  it,  this  wouM  constitute  a  nuisance,  (ui  account  of 
which  an  injumtinn  might  be  sought  in  eiiuily  or  a  civil 
action  for  damages  In'  inslitulod.     (.Sec  KliANclllSK.) 

Ferrv-i)roprictorH  aro  emnmon  earners,  invested  with 
tho  same  rights  an.l  subjitit  to  the  same  duties  ns  other 
carriers.  Tliey  must  alTonl  aeeommodatitui  to  Ihe  enlire 
public,  must  exercise  the  samu  liigh  degree  of  oaro  us  is 
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obligatory  upon  all  who  engage  in  the  business  of  trans- 
portation, and  are  responsilile  for  damage  to  property  en- 
trusted to  them  unless  it  be  attributable  to  the  act  of  God 
or  the  public  enemy.  This  responsibility  may  be  moditied, 
or,  according  to  some  authorities,  in  the  absence  of  fraud 
or  misfeasanliG,  entirely  cast  off,  by  lawful  agreement  with 
the  owner,  and  in  some  instances  by  notice.  (See  Car- 
riers.) Safe  means  of  access  to  the  ferry-boats  must  be 
]»rovided,  and  every  reasouable  precaution  taken  to  prc- 
veut  injury.  The  "responsibility  of  ferrymen  commences 
when  passengers  or  teams  are  upon  the  drops  or  slips  of 
the  fiat  which  affords  a  way  of  access  to  the  boats.  Even 
though  property  be  under  the  care  of  an  owner  or  driver 
during  the  transit,  the  ferry  company  will  be  liable  for  any 
injury  wUieh  it  sustains,  unless  tho  owner  himself  occasion 
the  disastLT  by  his  own  wrongful  act  or  default. 

George  Chase.     Kevised  by  T.  W.  Bwight. 

Fer'ris,  post-tp.  of  Montcalm  co.,  Mich.     Pop.  494. 

Ferris  (Isaac),  D.  D.,  LL.D.,  was  b.  in  New  York  Oct. 
9,  1798;  graduated  at  Columbia  College  in  ISIG,  having 
served  for  a  time  during  his  college  course  in  a  military 
comj)any  during  the  war  of  1812;  taught  in  tho  Albany 
Academy  for  one  year;  studied  theology  under  Dr.  J.  M. 
M.ison  two  years,  and  in  the  Rutgers  Seminary  at  New 
Brunswick,  N.  J.,  one  year;  was  licensed  to  preach  in 
lS2l) ;  held  Reformed  Dutch  pastorates  at  New  Brunswick, 
N.  J.,  1821-24  :  at  Albany,  N.  Y.,  1S24-3G;  in  the  Market 
Street  church.  New  York,  1836-53;  was  commissioner  to 
Holland  on  behalf  of  American  missionaries  in  the  Nether- 
lands India  in  1842;  chancellor  of  the  University  of  New 
York  City  I8o2-70.  Found  tho  university  in  a  depressed 
state,  and  largely  by  his  own  jjcrsonal  efforts  brought  it 
to  a  condition  of  prosperity.  He  was  professor  of  moral 
science  and  Christian  evidences  1853-70,  and  acting  pro- 
fessor of  constitutional  and  international  law  1855-09. 
Was  also  prominent  in  Sunday-school  and  mission  work. 
Previous  to  his  chancellorship  he  was  for  a  time  principal 
of  the  Rutgers  Institute  for  young  women.  Was  author  of 
Home  Maili-  ff'ippi/,  Oharactertitics  of  the  H'^/urmed  Dutch 
Chnn-h,  Muiiinrinl  of  the  First  Fifty  Years  of  the  American 
Biblr  Sor'tPtif,  Mpinorial  of  Dr.  Bethunc,  etc.  D.  at  Roselle, 
N.  J.,  June '16,  1873. 

Fer'risbiirg,  po^t-tp.  of  Addison  co.,  Vt.,  3  miles  N. 
of  Vergeuues.  on  the  Rutland  and  Burlington  R.  R.aud  on 
the  E.  side  of  Lake  Champlaiu.  It  h:is  manufactures  of 
leather  and  woollen  goods.     Pop.  1768. 

Fer'ro,  the  smallest  and  least  fertile  of  the  Canary  Isl- 
ands, situated  in  lat.  27°  45'  N.  and  Ion.  18°  7'  W.,  with 
an  area  of  100  square  miles  and  a  pop.  of  4337,  As  it  is 
the  most  westerly  isle  of  the  archipelago,  it  was  by  ancient 
geographers  considered  tho  most  westerly  point  of  the 
world,  and  they  drew  through  it  the  first  meridian.  Ger- 
man geographers  still  adhere  to  this  manner  of  reckoning 
longitudes,  while  the  English  have  adopted  the  meridian 
of  Greenwich  as  the  tirst  meridian,  but  the  meridian  of 
Ferro  is  the  conventional  line  between  the  hemispheres. 

Ferrocy'anides,aclass  of  chemical  compounds  formed 
by  uniting  ferrous  cyanide  with  some  other  cyanide.  Thus, 
ferrous  cyanide  (FeCvo),  added  to  four  equivalents  of 
potassium  cyanide  (KCy),  gives  K4Fe"Cy6  ^  4KCy.Fe" 
Cy2  =  the  ferrocyanide  of  potassium  (yellow  prussiate  of 
potash),  au  extremely  valuable  chemical  reagent;  useful 
also  in  pharmacy,  and  especially  in  dyeing  and  calico- 
printing.  Refuse  animal  matters,  iron-filings,  and  eoui- 
m?roial  potash  are  melted  together,  and  the  mass  is  poured 
into  hot  water,  filtered,  evaporated,  and  repeatedly  crystal- 
lizL'd,  yielding  a  very  pure  salt ;  but  several  other  processes 
have  been  invented.  Ferric  ferrocyanide  is  commercial 
Prussian  blue. 

Fer'rol,  strongly  fortified  seaport  and  the  chief  naval 
arsenal  of  Spain,  in  the  provim-e  of  Galicia.  Its  harbor, 
surrounded  by  splendid  dockyards  where  fifteen  ships-of- 
thf-line  can  be  built  at  a  time,  is  formed  by  an  inlet  of  the 
Bay  of  Betanzos,  so  narrow  as  to  admit  only  one  ship-of- 
the-line  at  a  time,  and  defended  by  tho  castles  of  San  Felipe 
and  Palma.     Pop.  17.404. 

Fcr'rotype,  a  photograph  taken  on  japanned  sheet 
iron  by  a  collodion  process.  (See  Photograph.) 
Fer'ry,  post-tp.  of  Oceana  co.,  Mich.  Pop.  3G6. 
Ferry  (Jules),  French  advocate,  journalist,  and  politi- 
cian, b.  at  Saint  Die,  in  the  Vosges,  Apr.  5,  1832,  joined 
the  Paris  bar  in  1851,  and  became  connected  with  the 
Gazette  (/ea  Trthuuaur.  In  1865  he  contributed  to  the 
Tfiinjift,  obtaining  notoriety  in  1868  by  his  attacks  on  Baron 
Hausmann's  administration  of  the  city  of  Paris.  In  1869 
he  was  returned  to  the  Corps'Lggislatif  by  the  sixth  cir- 
conscription  of  Paris,  and  in  Sept.,  1870,  became  a  member 
of  the  government  of  the  National  Defence. 

Ferry  (Orris  Saxford),   U.  S.  Senator,  b.  in  Bethel, 


Conn.,  Aug.  15,  1823,  graduated  at  Yale  College  in  1844, 
and  was  admitted  to  the  bar  in  1846.  In  1847  was  lieu- 
tenant-colonel of  the  first  division  of  Connecticut  militia; 
in  1849  judge  of  probate  for  the  district  of  Norwalk,  Conn.; 
State  senator  in  1855  and  1856  ;  in  1856-59  State  attorney 
for  the  county  of  Fairfield;  in  1859  was  chosen  represen- 
tative to  Congress  from  Connecticut.  Served  as  colonel 
and  brigadier-general  in  the  U.  S.  volunteers  in  the  war  of 
1860-65,  and  was  then  chosen  U.  S.  Senator  from  Connec- 
ticut for  1867-73.  In  1872  he  was  re-elected  to  the  same  of- 
fice for  a  second  term.    D.at  Norwalk.  Conn.,  Nov.  21,  1^75. 

Ferry  (Paul),  a  French  Protestant  divine,  noted  in 
ecclesiastical  history  for  his  irenic  proclivities,  was  b.  at 
Met7,  Feb.  24,  1591.  His  parents  were  related  to  the  first 
of  the  Huguenot  families ;  his  mother  was  sister  to  At- 
torney-General Jolly.  Paul  was  destined  for  the  minis- 
try, and  educated  at  the  Huguenot  seminary  in  Montau- 
ban,  where,  while  yet  a  student,  he  issued  a  volume  of 
poems  of  considerable  merit.  In  1012  took  holy  orders, 
and  returned  to  his  native  place  to  become  pastor  of  a 
congregation  which  he  served  until  his  death  July  28, 
1069.  Ferry  was  distinguished  for  his  eloquence,  and 
ranked-Bceond  only  to  Calmet  in  all  Lorraine.  But  ho  was 
more  noted  still  for  his  generous  sentiments  and  unbounded 
religious  toleration.  AVas  not  only  the  pride  of  Protest- 
ants, but  was  beloved  also  by  Romanists,  and  gave  him- 
self so  largely  to  efforts  not  only  for  a  union  of  all  Protest- 
ants, but  of  all  Christians,  that  he  was  suruamed  the 
Pacificator.  He  corresponded  for  this  purpose  with  the 
great  Scotch  irenic  John  Durseus  and  with  the  noted 
French  ecclesiastic  Bossuet.  (See  CEitvres  dc  Bossuet,  Ver- 
sailles ed.,  vol.  XXV.)  Tho  correspondence  with  Bossuet 
was  provoked  by  Ferry's  Catechisme  General  de  In  Reforma- 
tion (Sedan,  1654),  which,- holding  that  the  corruption  of 
tho  Church  had  called  for  the  Reformation,  was  replied  to 
by  Bossuet,  and  thus  opened  the  way  for  an  exchange  of 
opinions  on  many  topics,  until  tho  ironical  subject  became 
uppermost.  Ferry  is  charged  with  having  received  a  pen- 
sion of  500  crowns  from  the  government,  under  Richelieu, 
for  agitating  the  reunion  of  Romanists  and  Protestants  in 
France.  His  receipt  for  tho  amount  is  said  to  exist  in 
the  National  Library  at  Paris.  Ferry  wrote  much,  but 
j)ublished  little.  His  most  important  works  are  Schohutiei 
Orthodoxi  Specimen  (Geneva,  1616,  8vo,  and  since),  Le 
dernier  Desespoir  dc  la  tradition  cnntrc  I'trrititre  (Sedan, 
1618,  8vo;  defended  against  attacks  in  1624),  Vindicise 
pro  SeholnHico  orthodoxo  adrcrsiiH  Leon.  Perinium  Jesuit. 
(Leyden,  1630,  8vo).  (Sec  Haar.  La  France  Protestnnte; 
Bayle,  Ilintor.  Diet.;  London  Hcvieic,  July,  1856,  p.  409 
8cq.)  James  H.  AVorman. 

Ferry  (Thomas  W.)?  b.  at  Mackinaw,  Mich..  June  1, 
1827  ;  entered  early  upon  a  business  life  ;  removed  to  Grand 
Haven  ;  sent  to  the  State  legislature  in  1850,  to  the  State 
senate  in  1856  :  long  an  active  member  of  the  State  Re- 
publican committee;  a  vice-president  of  the  Chicago  con- 
vention of  1800  ;  member  of  Congress  1864-71  :  V.  S.  Sen- 
ator 1871-77  ;  chosen  president  pro  tern,  of  the  Senate,  and 
became  acting  Vice-President  of  the  U.  S.  on  the  death  of 
Henry  Wilson,  Nov.  22,  1875. 

Ferry  (William  M.),  father  of  U.  S.  Senator  T.  W.  Fer- 
ry, b.  in  Grauby.  Mass.,  Sept.  8,  1796,  and  d.  at  Grand 
Haven,  Mich.,  Dec.  30,  1807.  He  graduated  at  Tniun  Col- 
lege in  1817;  was  a  Presbyterian  missionary  at  Mackinaw 
from  1821  to  1832,  conducting  successfully  a  school  for 
white  and  Indian  children.  His  health  failing,  he  pur- 
chased land  in  the  Grand  River  Valley,  near  Lake  Michi- 
gan, founded  a  prosperous  settlement  there,  which  became 
the  city  of  Grand  Haven,  engaged  largely  in  the  lumber 
manufacture,  and  became  wealthy.  Vv'.  S.  George. 

Fer'ryland,  port  of  entry  of  Newfoundland,  the  capital 
of  Ferryland  district,  has  a  good  harbor,  44  miles  S.  of  St. 
John's.  It  was  settled  by  Lord  Baltimore  in  1623,  and 
called  Avalon  ;  was  deserted  in  consequence  of  disturb- 
ances by  the  French.  Ruins  of  the  old  batteries  remain. 
It  has  a  court-house  and  jail  and  a  lighthouse..'  Pop.  680. 

Fer'rysburg,  post-v.  of  Ottawa  co.,  Mich.,  on  Grand 
River  and  Spring  Lake,  and  on  the  Michigan  Lake  Shore 
and  the  Detroit  and  Milwaukee  R.  Rs. 

Fert^-sous-Jouarre,  La,  town  of  France,  in  the 
department  of  Seine-et-Marne.  on  the  Marne.  About  1200 
pairs  of  burr  millstones  are  annually  quarried  in  its  vicin- 
ity and  shipped  to  England  and  America.     Pop.  4482. 

Fer'tile,  post-tp.  of  Worth  co.,  la.     Pop.  164. 

Fertiliza'tion  of  Plants,  the  process  by  which  the 
contents  of  two  sexual  cells  are  blended  to  form  the  starting- 
point  in  a  new  development.  In  flowering  as  well  as  llower- 
less  plants  the  mechanism  of  reproduction  is  so  comjilicatcd 
that  some  knowledge  of  vegetable  physiology  is  utccssary 
to  its  comprehension.     (See  Physiology,  Vegetable.) 


FERTILIZKUS. 


Fer'tilizers  [Lat. /er/i7i'«,  "productive,"  from  fero^  to 
"produce"].     The  uamc  fertilizer  is  applied  to  substances 

which  enrich  tlie  soil  with  uutrlmeut  of  plants.  Agricul- 
turists distinguish  usually  between  home-made  and  arti- 
ficial mineral  or  commercial  fcrtilizer-s.  The  former  consist 
mainly  of  the  various  refuse  matters,  animal  and  vegetable, 
ineiclental  to  the  particular  farm  operations  carried  on.  The 
latter  include  a  large  number  iti  articles  wliich  arc  oblaiuotl 
elsewhere  than  from  the  farm.  The  use  of  animal  secretions 
of  every  description,  and  of  all  kinds  of  vegetable  refuse 
matter  in  the  form  of  barnyard  manure  and  farm  composts, 
has  been  known  in  agriculture  from  time  immemoriul, 
whilst  the  application  of  the  commercial  fertilizers  can 
scarcely  be  dated  farlhor  back  than  to  the  close  of  the  past 
or  the  beginning  of  the  present  century.  Lime,  salt,  salt- 
petre, oyster-shells,  gypsum,  and  ground  bones  are  among 
the  first  more  prominently  mentioned  commercial  fertiliz- 
ing substances.  The  eimsumption,  however,  of  these  and 
similar  articles  remained  quite  limited  until  some  thirty 
years  ago,  when  their  demand  at  onco  began  to  increase 
rapidly  in  consequence  of  Prof.  Justus  von  Liebig's  famous 
oxposilion  of  the  relations  which  exist  between  the  constit- 
uents of  the  soil  aixl  the  growth  of  plants. 

The  extensive  use  of  commercial  or  artificial  fertilizers 
is  one  of  the  most  important  features  in  the  present  man- 
agement of  farms.  Their  merits  are  so  generally  recog- 
nized that  a  rational  and  thorough  system  of  agricult-ure 
is  thought  impraetiealile  without  their  assistance,  particu- 
larly when  it  is  proposed  to  apply  them  for  the  purpose  of 
rendering  the  stablo  manure  a  complete  fertilizer  for  the 
various  crops  under  cultivatTon.  The  successful  introduc- 
tion of  these  fertilizers  furnishes  one  of  the  most  striking 
illustrations  of  the  influeneo  and  the  value  which  exact 
modes  of  inquiry  with  wcll-dctined  questions  have  over 
mere  experimenting  withmit  a  previous  correct  a])precia- 
tion  of  the  agencies  and  the  principles  involved  iu  the 
operation. 

Agriculture,  although  one  of  the  oldest  industries,  was, 
comparatively  speaking,  until  of  late  in  an  unusual  degree 
deficient  in  rational  explanations  of  many  of  its  modes  of 
operation.  Stable  manure,  ashes  of  plants,  and  various 
other  means,  as  fallow  ami  rotation  of  crops,  irrigation, 
and  drainage,  etc..  had  been  employed  for  ages  in  the  in- 
terest of  a  successful  fertilization  of  cultivated  lands,  yet 
no  satisfactory  ex](lanation  regarding  their  respective  ac- 
tion was  offered  until  (piito  recently — a  fact  winch  readily 
accounts  fur  their  repeated  failures  in  former  ages.  The 
state  of  the  natural  and  the  physical  sciences  previous  to 
the  beginning  of  the  present  century  rendered  in  many  in- 
stances a  correct  exposition  of  the  processes  involved  im- 
possible. To  enter  with  any  reasonable  prospect  of  success 
upon  the  discussion  of  so  intricate  questions  as  the  rela- 
tion of  animal  secretions  to  plant-life  required  not  only  a 
familiarity  w\t\\  tho  com])osition  of  the  air,  the  water,  and 
the  soil,  and  the  various  n^aetions  of  these  agencies  upon 
each  other  and  on  plant-life  under  tho  influence  of  light 
and  heat,  but  also  a  thorough  knowledge  of  tho  various 
constituents  of  jdants  and  animals,  their  respective  organ- 
izations, and  the  functions  of  their  assimilative,  respira- 
t<iry,  and  excretory  organs.  Without  any  knowleilgo  of 
the  nature  of  the  previously  mentioned  important  physi- 
ological processes  peculiar  to  animal  and  vegetaI)lo  life, 
not  even  an  approximately  correct  appreciation  could  bo 
entertained  regarding  tho  mutual  depcuflency  of  jihints 
ami  animals  in  the  economy  of  farming.  Modern  agricul- 
ture rests  its  claim  of  real  progress,  as  compared  with  pre- 
vious centuries,  less  on  tho  introduction  of  new  means  for 
tho  maintenance  of  an  increased  production  of  cultivated 
lands  than  on  a  more  efficient  because  more  rational  use  of 
tlio  beat  features  of  wdl-known  modes  of  cultivation.  It 
ascribes  the  prusent  advanced  pcjsition,  and  its  claims  of 
being  a  scientitio  art,  to  the  accumulated  results  of  tho 
scientific  researches  of  many  of  tho  most  illustrious  scien- 
tisls  of  the  pa.^t  century  in  every  branch  of  the  natural  and 
jiliysical  sciences,  and  recognizes  in  Ijavolsicr,  Sir  Hum- 
phry Davy,  and  Liobig  tho  foremost  and  most  influential 
minds  during  its  various  stages  of  progress.  One  of  tho 
most  important  services  which  tho  experimental  sciences 
have  rendiTcd  <»f  late  to  practical  agrieulturo  consists  in 
the  olueidation  of  the  Iru-t  that  it  is  essential  to  a  success- 
ful cultivation  r»f  tjie  various  crops  to  restore  without  delay 
to  the  soil  those  of  its  constituents  which  tho  crops  have 
abstracted. 

It  is  scarcely  more  than  some  thirty  years  since  the  min- 
eral constituents  r>f  pbmts  woro  lookcil  upon  as  being  merely 
of  incidental  (►ceurrenee,  and  without  any  essential  bearing 
upon  their  development:  these  views  have  bei-n  entirely 
changeil  in  consequence  of  recent  careful  analytical  inves- 
tigations. In  comparing  the  ash-eonstiluents  of  different 
[ilants  it  was  noticed  sikmi  that  certain  mineral  elements 
wore  present  in  a  more  or  less  conspiouous  proportion  in 


every  plant.  The  general  occurrence  of  these  substances 
led  ultimately  to  the  quite  natural  assumption  that  their 
presence  might  be  necessary  for  the  performance  of  eomo 
physiological  process  of  vegetable  life.  These  important  re- 
lations were  in  their  general  outlines  for  tho  first  time  pointed 
out  in  the  year  1S40  by  Justus  von  Liebig  in  his  memorable 
work  on  Oiijnnic  Chcinistri/  in  its  Appficttdon  to  A^ririif- 
ture  and  Plii/nio/ot/i/.  Subsequent  additional  actual  experi- 
ments, instituted  under  well-delined  circumstances  for  test- 
ing his  views,  have  not  only  confirmed  their  correctness  in 
their  main  features,  but  furnished  much  additional  infor- 
mation in  regard  to  the  requirements  for  a  successful  culti- 
vation of  plants.  We  have  learned  since  that  of  all  the 
substances  which  enter  into  the  composition  of  plants,  only 
potassium,  calcium,  magnesium,  iron,  sulphuric  acid,  phos- 
phoric acid,  and  carbonic  acid,  besides  some  nitrogenous 
compounds,  as  ammonia  or  nitric  acid,  and  water,  are  in- 
dispensable for  their  growth  :  whilst  the  functions  of  a  few 
other  elements  quite  frequently  noticed  in  plants,  a?  so- 
dium, silicium,  chlorine,  etc.,  remain  still  less  explained. 
As  soil  and  air  were  thus  proved  to  be  equally  important 
contributors  of  tho  essential  articles  of  plant-food — the 
former  furnishing  the  mineral  constituents  of  plants,  tho 
latter  mainly  their  organic  portion — it  became  evident  that 
the  atmospheric  resource  of  plant-food  could  only  servo  its 
purpose  in  the  same  degree  as  the  soil-constituents  jiresent 
would  be  able  to  support  thein  in  the  production  of  vege- 
table matter.  To  store  the  farm-lands  with  the  largest  pos- 
sible amount  of  available  essential  mineral  constituents  of 
plants  in  particular  has  thus  become  the  most  ini^jortant 
point  of  consideration  in  practical  agriculture.  The  intel- 
ligent farmer  of  to-day  recognizes  this  principle  iu  the  se- 
lection of  his  modes  of  operation.  An  early  experience  has 
taught  him  that  the  soil  he  cultivates,  as  a  general  rule,  dif- 
fers more  or  less  in  its  physical  condition  and  its  cheuiical 
composition.  C'hemi?ts  have  subse(jucntly  proved  to  him 
that  any  improvement  in  the  former  direction  tends  to  ren- 
der the  natural  and  original  resources  of  the  soil  treated 
sooner  and  in  a  larger  degree  available,  and  thus  hastens 
on  its  final  sterility  in  consequence  of  the  production  of 
larger  crops.  Superior  mechanical  treatment  of  tho  soil 
before  seeding — rotation  of  crops,  fallow,  irrigation,  and 
drainage — is  for  this  reason  at  present  resorted  to  mainly 
for  tho  purpose  of  turning  the  natural  resources  of  the  soil 
to  bettor  account,  either  iu  consequence  of  a  more  uniform 
distribution  of  its  plant-food  or  at  the  expense  of  time; 
whilst  a  continued  unimpaired  production  is  secured  by 
returning  iu  tho  form  of  some  suitable  fertilizer  tho  soil- 
constituents  which  the  removed  crops  have  abstracted. 
The  selection  of  a  fertilizer  is  foreconomical  reasons  always 
made  with  reference  to  the  nature  and  tho  amount  of  avail- 
able plant-food  in  the  soil  under  cultivation,  and  to  tho 
special  requirements  of  the  crops  to  be  raised.  Most  of  our 
home-made  fertilizers  are  of  a  compound  nature,  whilst  tho 
commercial  or  artificial  fertilizers  supply  usually  but  one 
or  two  articles;  the3' arc  for  this  reason  iVcquently  called 
"special  fertilizers."  Stable  manure,  although  the  most 
complex  of  home-made  fertilizers,  cannot  be  considered 
tt  comploto  one  as  long  as  farmers  sell  a  part  of  their 
produce.  The  commercial  fertilizers  furnish  excellent 
means  to  correct  the  composition  of  the  stable  manure  ob- 
tained under  any  system  of  agricultural  industry,  and  to 
make  it  a  complete  fertilizer  for  tho  crops  under  cultiva- 
tion. AUliough  the  stable  manure  represents  still  by  far 
tho  largest  bulk  of  the  fertilizers  used  in  general  mixed 
farm-nianagement,  tho  deniaml  for  commercial  fertilizer!! 
is  already  so  great  that  their  manufaclure  ranks  among  tho 
most  extensive  branches  of  chemical  industry  of  the  jirisent 
day.  Their  importance  cannot  lie  over-estimated  in  regard 
to  the  maintenance  of  the  fertility  of  our  farm-lands  as  long 
as  farmers  still  allow  a  fair  jmrtion  of  their  home  fertiliz- 
ing material  to  waste,  and  as  long  as  the  sewage  question 
of  our  centres  of  social  life  remains  [jractieally  unsolved. 
lloUi'S.  mineral  idiosphatcs,  ami  superphosphates— the  lal- 
tov  frecpieiitly  mixed  with  nitrogenous  animal  matter,  as 
fish,  blood,  nioat.  etc.,  or  ammonia  coiiipoumls— have  been 
for  years  the  main  portion  of  commercial  ferlilizers.  Phos, 
pho'rio  acid,  lime,  sulphurio  acid,  ami  nitrogen  have  thus 
for  years  past  been  duly  represented  in  lln-  market,  while 
potassft  and  magnesia  were  less  attended  to  until  of  later 
years.  The  sources  of  potassa  for  fertilizing  purposes  eon- 
sialod  formerly  largely  of  nitre  and  woudash  ;  tho  former 
proved  too  expensive,  ami  the  latter  insuflicienl  lU  quantity, 
to  encourage  a  more  general  application  for  agricultural  use. 
Tho  recent  discovery  of  large  mineral  deposits  nt  Stassfurt 
and  elsewiiere,  (Mintaining  both  potassa  and  magnesia  in 
soluble  form,  has  given  a  peculiar  interest  to  oxiensivo  and 
systematic  agricultural  experiments,  by  which  their  great 
value  has  beeti  almndaully  demonstrated.  Many  of  tho 
artificial  fertilizers  have  acquired  also  an  aiMitional  value 
on  account  of  their  ffpooial  charaoter,  and  thus  their  special 
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FESA— FESTUS. 


action  on  the  quality  of  various  important  crops  for  indus- 
trial purposes,  as  tobacco,  sugar-beets,  etc.  The  study  of 
the  peculiar  influence  of  each  article  of  plant-food  in  ref- 
erence to  the  production  of  vegetable  substances,  such  as 
starch,  sugar,  oil,  etc.,  has  more  recently  engaged  the  par- 
ticular attention  of  agricultural  chemists. 

Charles  A.  Goesssians. 

Fe'sa,  town  of  Persia,  in  the  province  of  Fars,  with 
an  estimated  population  of  18,000.  Its  silk  fabrics  are 
famous. 

Fes'cennine  Verse  {cannen  Feecennimim,  vcrsut 
Fesi-enninu-),  iu  ancient  Italy,  a  rude  and  generally  ex- 
temporaneous kind  of  poetry,  often  roughly  satirical  and 
licentious,  sung  at  first  in  rustic  communities  at  harvest- 
homes  and  weddings,  and  afterwards  introduced  into  Rome, 
where  it  was  long  popular.  TIio  fasfimiui  or  phalht^y  the 
symbol  of  fertility,  is  supposed  by  some  to  have  given  it  a 
name,  wliieh  others  derive  from  Fesecnnium,  a  town  near 
Falerii.     This  verse  was  originally  In  form  a  dialogue. 

Fesch  (.Joseph),  Cardinal,  a  half-brother  of  the  mother 
of  the  first  Napoleon,  b.  .at  Ajaceio  Jan.  3,  17G.3,  was  a 
commissioner  attached  to  the  French  army  of  Italy  (1795- 
nil),  archbishop  of  Lyons  (Apr.,  1802),  ambassador  to  Rome 
and  cardinal  (ISO:'.),  grand  almoner  and  senator  (ISOj), 
president  of  the  Council  of  Paris  (1811),  then  exiled  to 
Lyons  for  opposing  Napoleon  (ISll-ll),  and  d.  at  Rome 
May  13,  183'9. 

Fes'cue,  a  name  applied  to  the  numerous  species  of 
grass  of  the  genus  Fcsfncti,  which  abound  in  most  temper- 
ate regions  of  tho  globe.  The  sheep's  fescue  and  the  field 
fescue  ( Fcstuca  ovina  and  elattor)  are  excellent  pasture  and 
forage  grasses.  Peru  has  tho  Fcstuca  qnndridtntula,  which 
is  reputed  poisonous  to  stock,  perhaps  from  the  growth  of 
ergot  in  place  of  its  seeds.  Tho  European  fescues  are  more 
numerous  and  important  than  the  American.  Tlie  cele- 
brated tussock-grass  of  the  Falkland  Islands  is  a  fescue — 
Fcstuca  flaOctfata. 

Fes'seiiden  (Francis)  was  b.  at  Portland.  Mo.,  Mar. 
IS,  18:i(l,  graduated  at  Bowdoin  College  1858,  studied  law, 
liut  was  appointed  captain  I'Jth  U.  S.  Infantry  May  14, 
1861  ;  wounded  at  Shiloh;  colonel  of  the  25th  Mc.  Vols. 
Oet.,  1S()2,  to  .Jan.,  18G3;  in  command  of  briiiade  in  tho 
battle  of  Chantilly,  Va. ;  colonel  of  the  ."0th  Mc.  Vols,  in 
tho  battle  of  Saljiiio  Cross-roads:  commanded  a  brigade  in 
battles  of  Pleasant  Hill  and  Mouetfs  Bluff,  La.,  and  lost  a 
leg;  brigadier-general  of  volunteers  May,  ISCl;  brevet 
major-general  of  volunteers,  and  brevet  major,  lieutenant- 
colonel,  colonel,  and  brigadier  and  major-general  U.  S. 
army  ;  lieutenant-colonel  2Sth  U.  S.  Infantry ;  retired  Nov. 
1,  18fiil. 

Fessenden  (Samuel),  LL.D.,  American  lawyer,  b.  at 
Frveliurg.  Me.,  .Julv  16,  1784,  graduated  at  Dartmouth 
CoUege  in  ISOB.  Admitted  to  the  bar  in  1800,  ho  practised 
at  Now  Gloucester,  Me. ;  was  a  member  of  the  Massachu- 
setts general  court  (1814-16),  and  of  the  senate  (1818-19); 
major-general  of  militia  (1818-32).  Removed  to  Portland, 
Me.,  in  1822,  and  w.as  its  representative  iu  the  Maine  legis- 
lature (1825-26),  as  also  grand  master  of  the  grand  lodge 
of  Masons  in  Maine.  He  was  the  father  of  Hon.  W.  P. 
Fessenden.     D.  near  Portl.and,  Me.,  Mar,  i:'.,  1809. 

Fessenden  (Samuel  C),  American  Congressman,  b. 
in  New  Gloucester,  Me.,  Mar.  7,  1815,  graduated  at  Bow- 
doin College  1834,  and  at  tho  Bangor  (Me.)  Theological 
Seminary  in  1S37.  In  1838  became  pastor  of  the  Second 
Congregational  church  at  Thomaston  (now  Rockland),  Me. 
In  1856  he  left  that  place  and  established  the  Maine  Evau- 
r/clist.  In  1858  studied  law,  soon  became  judge  of  the 
municipal  court  of  Rockland,  and  was  then  elected  a  repre- 
sentative from  Maine  to  the  Thirty-seventh  Congress.  In 
1861  was  appointed  a  memlier  of  tho  board  of  cxaminer,s 
of  tho  U.  S.  Patent  Olfioo  at  Washington,  D.  C. 

Fessenden  (T.  A.  D.),  American  Congressman,  b.  at 
Porlbiud,  Me.,  Jan.  23,  1826.  graduated  at  Bowdoin  Col- 
lege. .Me.,  1845,  was  aide-de-camp  to  the  governor  of  Maine 
in  1858,  and  in  1860  was  a  member  of  the  Maine  legisla- 
ture ;  in  1861  was  attorney  for  tho  county  of  Androscoggin. 
In  1862  was  chosen  representative  from  Maine  to  theU.  S. 
Congress  for  the  une.xpired  term  of  C.  W.  Walton.  D.  at 
Lewiston,  Mc.,  Sept.  28,  1868. 

Fessenden  (Thomas  Green),  American  poet  and  agri- 
cultural writer,  b.  at  Walpole,  N.  H.,  Apr.  22,  1771,  gradu- 
ated at  Dartmouth  College  1796,  and  studied  law,  Init  the 
success  of  a  poem,  Jnnathan's  Courtship,  led  him  to  litera- 
ture. In  1803  he  wrote  in  Loudon  A  Terrible  Trnctnratiim, 
a  satirical  poem;  in  ISOt  settled  in  Boston,  publishing 
there,  in  1806.  Drmocracii  Unveiled,  a  political  poem,  etc. 
Afterwards  edited  the  Wcekli/  Inspector  at  New  York  City 
two  years.  In  1S12  practised  law  at  Bellows  Falls,  Vt., 
removing  to  Br,attlcboro',  Vt.,  in  1815,  where  he  published 


The  Reporter.  From  1816  to  1822  he  edited  the  hletlifiencer 
at  Bellows  Falls,  Vt.  From  that  time  until  his  death,  at 
Boston  Nov.  11,  1837.  he  published  The  A'eiu  England 
Farmer  at  Boston,  Mass.,  and  edited  Tlte  Horticultural 
lieffister.  Original  Poems,  The  Ladies^  Monitor  (1818), 
American  Clerk^s  Companion  (1815),  Laws  of  Patents  for 
New  Inrentions,  etc.,  were  also  published  by  Mr.  Fessenden. 

Fessenden  (William  Pitt).  LL.D.,  an  American 
statesman,  b.  at  Boscawen,  N.  11.,  Oct.  16,  1806 :  graduated 
at  Bowdoin  College  1823;  admitted  to  the  bar  1827;  began 
the  practice  of  his  profession  at  Bridgeton.  Me.,  removing 
two  years  later  to  Portland,  Me.,  where  he  continued  to  re- 
side, and  with  whose  interest  and  progress  he  was  ever 
identified.  Chosen  as  a  Whig  to  tho  State  legislature  in 
1832,  although  the  youngest  member  of  that  body,  he  .at- 
tained distinction  as  a  legislator  and  debater;  refusing 
further  political  preferment,  he  devoted  himself  ( 1832-39) 
to  his  profession,  rising  to  tho  highest  rank  as  counsellor 
and  advocate.  lie  was.  however,  returned  to  the  legisla- 
ture in  1840,  and  in  1841-43  represented  his  district  in  the 
Congress  of  the  U.  S.,  where  ho  made  a  brilliant  record  as 
an  eloquent  and  forcible  debater.  During  the  year  1843  ho 
received  the  Whig  vote  for  U.  S.  Senator,  but  was  defeated  ; 
was  returned  to  the  St.ate  legislature  in  1845  and  1846,  and 
again  in  1853,  when  he  was  elected  to  the  U.  S.  Senate  as 
a  Whig,  though  the  legislature  was  Democratic;  but  the 
Kansas-Nebraska  question,  which  now  began  to  assume 
importance,  obliterated  strict  party  lines,  and  by  a  union 
of  the  Free-Soil  Democrats  with  the  AVhigs  he  was  elected. 
Taking  his  seat  Feb.,  1854,  hp  w.as  placed  upon  the  finance 
committee,  and  tho  tbllowing  month  made  one  of  the  most 
eloquent  and  effective  speeches  delivered  against  the  Ne- 
braska bill,  establishing  him  at  once  as  a  leading  member 
of  the  Senate.  Re-elected  in  1859,Jie  was  made  chairman 
of  the  finance  committee,  and  throughout  the  civil  war 
rendered  valuable  service,  as  such,  by  aiding  the  secretary 
of  the  treasury  to  maintain  the  national  credit,  as  well  as 
by  his  eloquence  and  counsel  in  tho  Senate  chamber.  In 
1864,  on  the  retirement  of  Mr.  Chase  from  the  secretary- 
ship of  the  treasury,  he  accepted  that  portfolio,  and  dis- 
charged the  duties  of  the  ofKco  during  a  most  critical  period 
of  the  nation's  finances  until  Mar.,  1865,  when,  owing  to 
his  delicate  health  and  the  overwhelming  duties  of  tho 
office,  ho  resigned  and  resumed  his  seat  in  the  Senate,  to 
which  he  had  been  re-elected.  On  the  conclusion  of  the 
impcaohment-trial  of  President  Johnson,  he  cast  his  vote 
for  acquittal,  in  accordance  with  his  opinions,  which  he  set 
forth  fully  in  an  able  and  logical  speech.  For  this  act  he  was 
severely  censured  by  his  party,  which  was  strong  for  convic- 
tion, hilt  no  taint  of  suspicion  could  be  attached  to  the  in- 
tegrity of  his  vote,  and  ho  regained  its  eonfidence  upon  the 
subsidence  of  momentary  cNcitement,  and  retained  his  place 
in  the  Senate  as  a  leading  debater  and  member  of  the  party. 
As  a  politician  he  began  his  career  as  an  ardent  Whig; 
was  member  of  the  convention  whicli  nominated  Harrison 
for  the  Presidency  in  1S40  :  of  that  which  nominated  Tay- 
lor in  1848,  though  in  tho  latter  he  advocated  the  claims 
of  Mr.  Webster:  but  in  the  convention  of  1852  he  opposed 
Webster  and  favored  Scott.  He  was  one  of  the  founders 
of  the  Republican  party,  in  which  he  became  a  recognized 
leader.  As  a  lawyer  he  ranked  among  the  first  in  his  State, 
and  in  the  Supreme  Court  of  the  U.  S.  made  himself  a  na- 
tional reputation  ;  as  a  debater  he  had  few  if  any  superiors 
in  tho  Senate;  and  as  a  man  his  character  was  irreproacli- 
able.  He  was  for  a  number  of  years  an  invalid,  and  sul- 
fored  from  a  chronic  complaint  that  finally  hastened  his 
death,  which  occurred  at  Portland,  Me.,  Sept.  8,  1869. 

G.  C.  Simmons. 

Fess'ler  (Ignaz  AunELirs),  b.  at  Cziirendorf,  in  Hun- 
gary, in  July,  1756:  was  at  first  a  Capuchin,  but  in  1791 
became  a  Protestant:  was  1785-87  professor  of  Oriental 
languages  at  Lcmbcrg,  and  in  1809  received  the  same  chair 
at  St.  Petersburg,  and  afterwards  was  a  jirominent  Lutheran 
official  in  Russia.  Besides  novels,  Masonic  treatises,  etc., 
he  wrote  Marc-Aurd  (a  romance.  1790-92) ;  Matthias  Cor- 
vinui  (1793);  Aristidcs  nn<l  Theinistoklcs  (1792);  Attila 
(1794);  a  history  of  Hungary  (1812-25);  and  an  auto- 
biography (1826).     D.  at  St.  Petersburg  Dec.  15,  1839. 

Festival.     See  Feast,  by  Rev.  W.  F.  Brand,  A.  M. 

Fes'tus  [tir.  •Wjo-Tos],  Poncics,  procurator  of  Judaea, 
succeeded  Antonius  Felix  about  A.  D,  60,  while  Nero  was 
emperor.  On  his  arrival  in  his  province  he  found  the 
apostle  Paul  a  prisoner,  examined  his  case,  refused  to 
gratify  the  vindictive  feelings  of  the  Jews  against  him,  and 
would  liave  set  him  at  liberty,  but  as  the  apostle  had  ap- 
pealed to  Ctesar  (i.  e.  Nero),  he  sent  him  to  Rome  to  lay 
his  case  before  the  emperor.  The  disturbances  caused  by 
the  robbers,  assassins,  and  magicians  which  had  prevailed 
in  the  time  of  Felix  still  continued  under  the  government 
of  I'estus,  and  he  was  obliged  to  use  vigorous  measures  to 
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subdue  them.     D.  about  two  years  after  his  appoiutment, 
and  was  succeeded  by  Albinus.  II.  Ukislek. 

Festus  (Skxtls  PoMPEiirs),  a  Latin  grammarian  and 
lcxico;^rapher  of  uncertain  date,  but  after  Martial  (a.  d.  100), 
from  whom  he  quotes,  and  before  Charisius  aud  Macrobius 
(too  A,  I).),  who  quote  from  him.  Xo  particuhira  of  his 
life  have  come  duwn  to  us  apart  from  his  connection  with 
the  threat  work  of  Flaccus,  VKitmrs  (which  see),  De  Shj- 
nift-atn  Vrrhoritni.  Festus  prepared  an  abridi^meut  of 
thi.s  work,  which  lie  arranged  imder  the  lettersof  tlte  a!pha- 
br-t  into  twenty  books,  followin:^  the  order  ami  authority 
of  Flaccus.  introducing  additional  matter  from  his  other 
writings,  but  rejecting  certain  points,  which  ho  intended 
to  treat  of  in  his  Princontin  Vi^i'honun  cum  txemplin.  This 
abridgment,  entitled  De  Si'jniJi'Hjtunie  Verhoram,  caused 
no  doubt  the  loss  of  the  original  work  of  Flaccus,  but  it 
would  have  been,  even  in  Its  reduced  form,  an  exceedingly 
valuable  treasure-house  of  the  forms  of  Latin  words  and  of 
Roman  antiquities  and  mythology.  In  tlie  ciglith  century, 
however,  Paths  DiArosrs  (which  see)  made  a  meagre 
abridgment  of  Festus's  work,  adapted  to  the  wants  of  his 
own  time,  and  thus  no  doubt  caused  the  discontiiruanee, 
and  finally  the  disappearance,  of  the  latter.  One  manu- 
script only  of  the  eleventh  century,  now  preserved  at  Naples, 
survived,  bat  in  a  very  imperfeet  condition,  as  it  began 
with  tho  lotfer  .1/,  and  part  of  the  remainder  was  defaced 
by  fire.  The  labors  of  many  scholars  have  been  bestowed 
on  tho  restoration  of  this  important  work,  from  some  slight 
fragments  of  the  original  treatise  of  Flaccus,  from  the  sur- 
viving M.S.  of  Fe^tu?,  ami  tho  eompend  of  Paulas.  Tho 
results  are  presented  in  their  best  and  most  complete  form 
by  K.  0.  Miiller,  Lcip^ic,  1S39,  who  has  printed  tho  several 
works  in  separate  columns.  H.  Dhisler. 

Fe'tials,  or  Fe'cialS  [Lat.  fctinh-«;  etymology  un- 
certain), a  body  of  uncient  Roman  priests  who  had  charge 
of  certain  international  affairs,  acting  as  heralds  in  tho 
announcement  of  war  to  a  foreign  state  and  presiding  over 
the  solemnities  attending  tho  return  of  peace.  They  wero 
probably  twenty  in  number,  were  anciently  citizens  of 
high  birth,  wero  chosen  for  life,  and  were  called  pntrca 
pntrati.  Their  duties  wero  performed  with  much  ceremony. 
Their  rites  and  regulations  constituted  a  code  known  as  the 
Jhh  fetinlc. 

Fe'tich  [root  in  the  Lat. /ood/m,  but  derived  directly 
fioiu  the  Portugueee  j'citi':o,  meaning  a  "charm,"  "  witch- 
craft," "uuigie"].  a  name  given  by  the  Portuguese  dis- 
coverers to  the  objects  wor.'-hippcd  by  the  degraded  tribes 
of  Senegal  and  t'ougo.  A  fetich  is  not  on  idol,  and  is  not 
properly  a  symbol,  but  is  looked  upon  as  the  actu-nl  and 
visible  dwelliug-placo  of  a  preternatural  power.  It  ni;iy 
bo  thus  some  fixed  object  of  nature,  as  some  lofty  mountain, 
a  grove,  or  a  tree;  it  may  bo  an  animal,  as  a  snake,  a 
snail,  a  crocodile,  and  often  a  sheep  or  a  goat;  or  it  may 
be  any  object  on  which  the  whim  or  the  fancy  has  tixcd,  as 
the  beak  of  a  bird,  the  lin  of  il  fish,  the  hoof  of  a  quadru- 
ped, a  stone,  a  block,  a  feather,  a  stick,  a  nuil.  or  almost 
anything  el^e  that  can  be  named.  Ono  tiling  will  do  about 
lis  well  as  another  for  a  fetich,  provided  the  worshipper  can 
believe  that  his  god  resides  therein;  and  this  he  is  easily 
led  to  tlo  in  reference  to  anything  which  pleases  or  is  use- 
ful to  him.  A  fetich  is  often  worn  about  the  ]»erson  or 
hung  up  in  tho  hut  as  a  talisman,  and  is  employed  in  tlio 
mu-t  disgusting  rites  of  superstition  ami  witchcraft.  Fo- 
tichism  shows  tho  rcligiouainsLinct  degrad:!d  into  its  low- 
est forms.  J,  II.  Ski:lvk. 

Fet'id  Gums,  in  pharmacy  and  medicine,  are  certain 
gum-resins  whicli  are  the  concrete  natural  juices  of  umbel- 
lirvrous  phmts.  Tliey  have  a  strong,  unpleasant  alliaceous 
odjr,  whence  the  name.  They  are  antispasmodics  and  ox- 
pcr-'orants.  As^af(jetida,  ammoniac,  galbanum,  aud  saga- 
pcnum  are  tho  best  known. 

F^tis  (FitANnois  Joseph),  Belgian  writer  on  music  and 
biographer,  b.  at  Mons  Mar.  2J,  1781,  studied  at  the  Con- 
servatory of  Paris  in  ISOO,  was  organist  and  professor  of 
singing  at  Douai  in  ISi:j,  director  Of  the  conservatory  at 
IJrussels  in  lH.'!:t,  member  of  the  Academy  of  IJelgium  in 
18 IJ,  musical  executor  of  Meyerbeer,  producing  his  Afr!- 
cniue  in  iSfil.  onieor  of  tho  Legion  of  Honor  in  1 8ft  1.  grand 
oflicer  of  tho  Order  of  Leopold  ISC.*).  dying  at  Brussels 
Mar.  27,  1S7I.  Published  treatises  on  music,  a  Vtiivcrnal 
Itl'Hirnphif  of  .U„-,;riaj,K  (S  vols.,  IS.'M-l  t ;  2d  od,  lSiSH-70), 
and   a    (^mrral    /fistnn/  «/  ^fu>^tr  from    tfin  Enrlirnt    Tt'mrH 

>fnir,i   to   the   PrcHc.ntf  8  vols.      Founded   and   edited   tho 

/Icrtic  MiiHtrftle, 

Fet'lock,  originally,  it  wouM  appear,  a  name  for  a 
horse's  Tetter;  als.i  railed  Fcltcr-look,  both  words  oc-. 
curring  in  herablry  as  names  of  tbr  rude  llguro  of  a  fetter. 
At  present  it  is  the  namo  of  the  point  on  a  horse's  leg  bo- 
liin<l  thn  pastern-joint.  Tho  fetlock  is  covered  by  atult  of 
Inn-'  hnir. 


Fet'terman,  post-tp.  of  Taylor  co.,  W.  Va.,  on  tho 

Baltimore  and  Ohio  R.  K.,  1  mile  X.  W.  of  Grafton.  P.  968. 
Fcu'dul  Sys'lcin.  In  the  Roman  empire,  as  in  all 
compact  states  where  the  ci-ntral  power  has  its  due  de«Teo 
of  strength,  the  individual  wafi  pla-Jud  directly  under  the  su- 
preme magistrate,  and  all  authority  of  subordinate  officers 
was  exorcised  in  his  name.  This  dependence  of  the  free- 
man in  the  direct  way  on  the  head  of  the  state  continued  in 
the  Germanic  kingdoms,  after  they  superseded  the  Roman 
power,  for  a  length  of  time.  In  the  tenth  century,  how- 
ever, a  new  set  of  institutions  are  at  work,  rooting  out  and 
breaking  up  the  institutions  of  the  state  proper.  We  give 
to  them  the  name  oi:  feudatium,  fetulu/iti/,  or  the  fcwiul 
si/Htem.  They  developed  themselves,  without  absolutely 
destroying  all  earlier  institutions,  in  France,  England. 
Germany,  Spain,  Italy,  and  in  the  neighboring  lands  of 
Iluugary,  Poland,  and  Denmark.  They  appear  also  in 
other  parts  of  Europe,  and  out  of  Europe  in  the  Chris- 
tian kingdom  of  Jerusalem.  If  traced  back,  they  must  bo 
brought  into  connection  with  the  Germanic  element  which 
diffused  itself  by  invasion  over  a  large  part  of  Kurope, 
while  yet  there  was,  properly  speaking,  no  feudalism  among 
tho  invaders.  The  notion  common  some  time  since  that 
tho  invading  armies  consisted  of  bands  under  chieftains  to 
whom  the  conquering  kings  gave  lands  for  their  services, 
and  who  in  turn  gave  lands  to  their  comi't'tttts  or  retainers, 
is  beginning  to  bo  exploded.  Feudalism  was  a  German 
growth,  but  had  no  such  antique  and  tangible  shape.  It 
grew  up,  by  little  and  little,  out  of  institutions  which  wero 
ripe^d  in  the  Carulingian  period,  no  one  of  which  is 
enough  of  itself  to  explain  feudalism,  aud  which  in  com- 
bination could  not  have  brought  it  about  but  for  concurrent 
historical  causes. 

Feudalism  controlled  society  and  government  for  several 
centuries,  and  began  to  grow  weak  at  the  same  time  that 
the  countries  of  Europe  began  to  be  nationalized;  that  is, 
at  about  tho  end  of  the  fourteenth  century.  It  was,  how- 
ever, not  tho  sole,  but  only  the  controlling,  power  of  society. 
Tho  Church,  the  suzerains,  the  towns,  were  at  heart  its  foes, 
although  they  put  on  some  of  its  forms. 

The  word /e«(/i(m  in  mediieval  Latin,  from  which  /"eudnf 
is  derived,  did  not  come  into  use  until  about  the  ninth  cen- 
tury, when  it  began  to  take  the  place  of  iieucjhiuni,  which 
denoted  a  property  given  for  use  on  certain  conditions,  the 
ownership  of  which  did  not  go  over  with  tho  usufruct. 
FfUfliiiii  and  aUinlhim  included  the  two  tenures  by  which 
property  was  held  in  inde|)endent  right — in  fee-siinplo,  as 
we  say — aud  by  which  it  was  held  on  condition  of  perform- 
ing a  service  to  the  former  owner.  Alod  is  from  <(/,  "all,"' 
and  orf,  "property,"  entire  or  genuine  property,  freehnM 
estate;  and  feud,  finf,  is  from  a  root  ((jJothie,  faifm;  Old 
High  Ger.  _/(/•«;  Old  Sax.  fi'lut,  etc.)  denoting  *■  cattle," 
"property;"  then  "money,"  "rent,"  "interest."  Feod, 
then,  would  bo  property  for  which  rent  is  paid.  The  Ger- 
man expression  is  /t-hcn,  "  loan  ;"  thus,  Ichai,  or  Irfnufut,  is 
originally  a  property  lent,  which  may  bo  recalled ;  Ufiurccht 
is  feudal  tenure. 

But  what  was  tho  feudal  system?  It  may  be  defined  as 
that  iiolitieal  form  in  which  there  was  a  chain  of  persons 
holding  laud  of  one  another  on  condition  of  pertorming 
certain  servitx's,  beginning  with  tho  serfs  and  lowest  free- 
men, and  ascending  through  »i//(r<^'<  or  knights  to  the  arriiire- 
vassals  and  immediate  vassals  of  the  suzerain.  Every 
member  in  the  chain,  from  the  milites  upward,  was  bound 
to  his  immediate  superior,  helilland  from  him,  took  the  oath 
of  allegiance  to  him,  and  became  his  man.  The  suze- 
rain, then,  had,  when  the  system  was  pure,  no  direel  connec- 
tion with  any  but  the  great  vassals,  and  they,  with  others, 
it  might  be,  under  them,  were  lords  in  their  districts.  Tho 
legal  fiction  was  that  the  land  was  originally  in  the  hands 
of  the  suzerain  (that  is,  all  the  land  whiidi  was  not  allodial, 
of  which  there  was  much  in  (iermany,  but  in  Franco  very 
little) ;  that  alleghmee  and  certain  services  fixed  by  custom 
wero  duo  to  him;  ami  that  for  neglect  to  perform  Iheao 
services  the  lands  and  all  rights  going  with  them  could  ho 
forfeited.  With  (he  lands,  down  to  the  holders  of  knighlH* 
fees,  jurisdiction  was  connected,  as  well  as  legislation  within 
certain  limits,  military  command  over  (he  fit  l-holdrrs  of 
tho  barony,  and,  to  a  eonsideraldo  extent,  iho  right  of 
coining  money,  together  with  that  of  giving  eburters.  In 
short,  nearly  all  sovereign  powers  jiassed  over  from  tho  old 
sovereign — who  now  must  be  called  n  Muzmti'ii,  lo  show  his 
altered  position — to  his  vassals;  so  that  8<ieiety  was  disin- 
tegrated, as  much  as  it  wouM  bo  if  every  county  in  ono  of 
tho  V.  S.  had  the  rights  of  holding  courts  of  itself  and  of 
passing  laws.  This  it  is  thai  formeil  the  most  nmrlced  po- 
euliarity  of  the  system,  and  obstructed  f<)r  centuries  nil 
uniform  development,  all  national  existence,  all  unity,  in 
this  disunited  condition  (here  grew  up  endless  divorsitica 
of  customs;  there  was  for  a  long  (imo  no  general  Inw; 
every  feudal  connection  stood  on  its  own  foo(,  and  was  eub- 
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ject  to  compact  between  the  suzerain  and  the  vassal,  a  lord 
and  an  inferior.  For  instance,  down  to  the  first  part  of 
the  twelfth  century,  female^-,  if  a  baron  died  and  left  no  son, 
could  not  inherit."but  then  they  began  to  gain  this  right  in 
Eastern  France.  England,  Castile,  Aragon,  and  the  kingdom 
of  Jerusalem.  By  this  change  it  was  brought  about  that 
frmales  could  inherit  the  throne,  this  being  viewed  in  the 
lic'ht  of  a  fief.  And  thus  the  law  of  succession  in  some 
in'onarehies  took  more  or  less  detinitely  a  new  shape.  This 
is  one  of  many  instances  which  will  justify  us  iu  saying 
that  in  European  feudalism  public  or  political  relations 
were  confounded  with  private  relations — political  rights 
were  blended  with  private  rights. 

The  ori-'in  of  the  system  has  been  traced  by  some  writers 
to  the  Roman  custom  in  the  empire,  from  the  time  of  Alex- 
ander Severiis,  of  protecting  the  borders  towards  Germany 
by  military  colonies,  in  which  the  soldiers  received  land 
and  were  bound,  they  and  their  descendants,  to  military 
service.  This,  which  was  by  no  means  confined  to  the 
Roman  empire,  but  is  seen  in  other  parts  of  the  worlJ,  was 
perhaps  suggested  by  a  Germanic  usage.  As  Waitz  says 
{Dentsrh.  Verfan^unjsf/esch.,  i.  376),  "the  way  in  which, 
among  various  Germanic  tribes,  Scandinavian  as  well  as 
Teutonic,  military  service  was  united  with  possession  of 
land,  gives  a  probability  to  the  opinion  that  even  in  the 
earliest  times  a  certain  connection  between  them  subsisted." 
But  this  is  the  least  characteristic  element  of  the  feudal 
system.  It  does  not  account  for  subinfeudation,  or  for  the 
political  powers  which  the  fief-holder  had,  which  was  the 
striking  characteristic  of  feudalism.  0 

Neither  can  the  comitatiis,  or  relation  of  the  conn'teB  or 
companions  to  tho  prince.ps  or  chief,  as  existing  among  the 
Germans  of  the  time  of  Tacitus,  account  for  feudal  institu- 
tions. That  was  a  relation  of  any  chieftain  to  his  compan- 
ions, and  not  of  a  German  king  only  to  his  followers.  And 
that  relation  conveyed  no  political  authority. 

Tho  true  account  of  tho  matter  seems  to  be  this.  Under 
the  first  race  of  Merovingian  kings  the  kingdom  was  mod- 
elled much  after  the  plan  of  tho  Roman  empire.  Tho  coun- 
ty was  assigned  to  a  man  (a  comes  or  "count")  who  was 
both  civil  and  military  ruler,  who  commanded  the  forces 
of  the  county,  atlniinistered  justice,  had  no  hereditary  right 
to  jurisdiction,  but  who  might  have  grants  of  land  for  his 
lifetime,  or  on  some  other  condition,  from  the  king. 

During  the  reigns  of  the  later  Merovingians,  and  after 
the  E.ast-Frank  or  Carolingian  d^-^nasty  got  possession  of 
the  throne,  there  were  growing  up  several  institutions 
in  some  respects  new.  in  some  respects  analogous  to  older 
Germanic  ones.  These  were  vassalage  and  commendation, 
the  beneficiary  system,  and  immunity  or  exemption.  To 
give  a  complete  exposition  of  these  elements  of  new  social 
and  political  forms,  and  indeed  to  exhibit  full-grown  feudal- 
ism in  its  details,  would  require  far  more  space  than  can  bo 
here  aflforded.  We  will  try  to  give  an  explanation  of  what 
is  necessary  in  the  fewest  words  possible. 

1.  Baifjicia  and  the  Benrfidary  Sifitem. — This  was  a  re- 
lation oi property,  and  long  before  the  feudal  system  proper 
grew  up  beneficinm  denoted  a  gift  of  properly,  especially 
of  landed  property,  in  usufruct  only,  with  reversibility  to 
the  donor  or  his  heirs.  The  early  meaning  still  appears  in 
our  word  "  benefice."  iu  its  sense  of  an  ecclesiastical  prop- 
erty, the  use  of  which  is  given  to  a  clergyman  as  oSiciating 
in  a  certain  parish.  The  donor  or  grantor  of  the  beneficinm 
might  bo  a  king,  any  lay  person,  any  ecclesiastical  corpo- 
ration ;  while  the  grantee  might  be  any  man,  even  the  king 
himself,  or  a  female,  or  a  corporation,  as  before.  Bcnejivia 
given  for  a  short  term  of  years  or  revocable  at  pleasure 
were  called  precaria — that  is,  obtained  by  the  prayers  or 
requests  of  the  beneficiary  ;  and  the  short,  uncertain  tenure 
of  such  holdings  illustrates  the  modern  word  "precarious.'' 
But  the  distinction  between  bcnefirla  and  precnria  is  by  no 
means  a  perfectly  exact  one.  Such  precaria  were  given,  for 
instance,  where  a  donor  of  land  to  a  monastery  in  full 
ownership  received  it  back  iu  usufruct,  with  perhaps  some 
of  the  older  Church  property  besides. 

Bcneficia  are  distinguished  in  the  course  of  time  from 
leased  lands  transferred  for  use  to  dependent  persons,  such 
as  serfs.  Thus,  a  monastery  might  have  serfs  on  its  lands 
or  free  tenants.  The  lands  so  cultivated  by  them  were  not 
regarded  as  henejictn,  but  a  man  who  received  from  such  a 
foundation  tracts  of  land  to  be  cultivated  by  his  own  peo- 
ple, or  lands  with  laborers  on  them,  would  be  called  a 
"  beneficiary." 

The  terms  and  conditions  on  which  such  benefices  were 
held  were  very  various.  Some  were  for  short  terms,  some 
were  renewable  every  five  years,  while  others  were  expressly 
excepted  from  this  condition.  Beurfirin  of  the  king  usually 
terminated  with  the  life  of  the  grantor  or  of  the  grantee, 
but  sometimes  they  passed  on  to  the  grantee's  heirs.  Under 
the  grandsons  of  Charlemagne  thej-  came  to  have  more  and 
more  of  an  hereditary  character,  and  in  tho  kingdom  of  the 


West  Franks  (or  France)  a  sort  of  acknowledgment  of  tho 
hereditary  principle  was  made  in  877  A.  D.  by  Charles  the 
Bald  at  the  convention  or  diet  of  Quiercy-sur-Oisc  {conven- 
tus  Carisueus).  Yet  diplomas  of  Charles  the  Bald  show 
that  this  rule  of  inheritance  was  not  absolutely  fixed  by 
the  celebrated  capitulary  referred  to.  And  this  provision 
had  no  necessary  authority  in  other  parts  of  the  kingdom 
of  Charlemagne.  On  the  renewal  of  grants  of  benefices 
sometimes  money  was  demanded,  reminding  one  of  the 
subsequent  tiuo  or  relief,  but  this  was  not  thought  to  bo 
becoming.  The  obligation  for  holding  a  benefice  might  be 
something  like  a  rent,  real  or  nominal,  or  no  requital  of  any 
outward  sort  might  be  called  for.  But  a  certain  kind  of  tie 
grew  out  of  the  giving  and  receiving  of  benefices — some- 
thing expressed  by  the  Latin  word  ohsrrpiiuin  in  the  for- 
mulas of  gifts — that  is,  a  readiness  to  comply  with  tho 
wishes  of  the  benefactor:  if  he  were  the  king,  a  personal 
feeling  of  gratitude  apart  from  the  sense  of  duty  as  a  sub- 
ject. This  is  expressed  in  a  form  of  which  the  following 
is  a  translation  :  "  Let  htm  know  that  he  ought  to  show  such 
{obsc(]iiiuin)  dutiful  compli.ance  towards  his  senior  on  the 
ground  •of  that  gift,  as  other  men,  on  the  ground  of  similar 
beneficence,  are  wont  to  show  towards  their  seniors." 
Here  wo  see  the  reception  of  benefices  becoming  connected 
with 

2.  Vaseah'ti/  or  commendation,  which  was  a  merely  per- 
sonal tie.  The  latter  of  these  words  has  the  more  exten- 
sive meaning,  and  several  relations  were  described  by  it 
besides  that  which  was  called  "vassality."  The  essenco 
of  these  relations  lay  in  formally  putting  one's  self  under 
the  protection  of  another.  The  king  was  regarded  as  the 
protector  of  certain  helpless  classes,  such  as  widows  and 
orphans.  They  were  in  his  pence,  as  also  were  the  whole 
people  and  tho  Church.  So,  too.  pilgrims  and  travellers 
were  for  the  time  under  his  care — under  the  tutelage  or  tho 
defence  of  the  king — although  commendation  is  not  the  term 
specially  used  in  such  cases.  Again,  young  men  brought 
to  the  court  to  be  trained  for  some  service  or  court  office  are 
said  to  be  commended,  although  no  formal  taking  of  them 
into  his  protection  or  guardianship  {mundium)  may  have 
found  place.  Nor  was  the  king  alone  in  giving  his  pro- 
tection. The  major-domns,  or  mayor  of  the  palace,  some- 
times gave  his  protection  with  or  instead  of  the  king,  and 
Pepin  made  his  son  Charles  (Charlemagne)  joint  protector 
with  himself.  The  property  of  a  diocese  might  be  in  tho 
tutelage  of  a  count — that  of  a  convent  under  a  count's  or 
bishop's  protection.  Free  men  put  themselves  under  tho 
guardianship  of  a  convent.  Thus,  originally  there  were 
manifold  relations,  differing,  yet  having  resemblances  to 
one  another,  which  .were  described  by  the  same  words. 

A  person  who  made  commendation  of  himself  was  called 
vassHS  or  vassallns,  a  word  probably  of  Celtic  origin,  and 
at  first  denoting  a  servant,  then  in  time  confined  to  the  re- 
lation above  spoken  of.  (Sec  Waitz.  Dtnt^ch.  Verfassunja- 
f/esch.,  iv.  205,  for  examples  of  the  use  of  the  words  as  ap- 
plied to  inferior  proprietors.)  Another  equivalent  term  was 
f/anindus,  of  Germanic  origin  (comp.  modern  German  ge- 
sinde),  and  another  still  was  hotno,  of  Latin  origin,  whence 
homage  comes.  The  person  who  received  another  into  his 
protection  was  especially  called  senior  (whence  seignior), 
and  also  dominus.  In  later  documents  the  seignior's  rela- 
tion or  standing  is  called  ncnioratus  (as  if  seigniorship). 
The  entrance  into  the  relation  of  a  vassal  was  denoted  by 
the  form  of  folding  the  hands  together  and  laying  them  in 
the  hands  of  the  srn ("or  or  protector.  This  was  accompanied 
by  an  oath  containing  a  promise  of  fidelity.  The  oath  and 
the  form  in  general  were  used  as  well  when  a  count  or  other 
important  person  took  an  inferior  under  his  protection  as 
when  the  king  received  a  vassal  into  his  service.  The  oath 
and  obligation  were  contemporaneous  with  the  general  oath 
of  allegiance  on  the  part  of  the  subjects,  as  required  by 
Charlemagne  and  other  Caroling?.  And  yet  the  oath  to  the 
king's  or  emperor's  subject  certainly  tended  at  length  to 
weaken  the  tie  between  the  head  of  the  state  and  those 
members  of  it  who  were  bound  to  others  than  the  sovereign 
or  suzerain. 

The  vassal  sometimes  remained  with  his  senior,  especially 
if  the  king  was  the  senior,  and  served  in  his  court;  some- 
times he  lived  remote  from  the  king  on  lauds  which  had 
been  given  to  him  for  his  use.  If  an  inmate  of  his  senior's 
dwelling,  he  was  bound  to  services,  such  as  military  duty, 
going  on  messages,  presence  at  his  courts  (plarita),  follow- 
ing in  his  train.  In  a  capitulary  of  A.  D.  Sll  it  is  said  of 
such  vassals  of  the  king  that  if  they  have  benefices,  and 
vassals  on  them,  they  shall  not  keep  these  subordinate  vas- 
sals with  them,  but  "  shall  allow  them  to  go  with  the  count 
to  whose  district  they  belong."  From  this  it  appears  that 
already  vassals  had  vassals  :  that  some  vassals  had  no  bene- 
fices ;  and  apparently,  also,  that  the  old-received  jurisdic- 
tion and  military  power  of  the  count  in  his  county  [pagns) 
was  beginning  to  be  weakened,  for  it  was  necessary  to  give 
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orders  that  such  vaasals  should  follow  the  count  to  his  county 
and  upon  military  expeditions. 

At  I'iTst  the  tie  between  a  person  other  than  the  sovereign 
and  his  man  wa.s  probably  weaker  than  that  between  the 
nia;;nate8  and  the  kiuj^.  In  the  disorders  alter  Cbarle- 
'laa'^no's  deatli,  and  in  the  time  of  his  grandsons,  the  great 
people  seduced  eacli  other's  vassals  away,  so  that  this  had 
to  be  expressly  prohibited.  The  vassal  also  could  not  leave 
his  senior  or  lord  except  tor  reasons  which  involved  a  crime 
on  the  senior's  part,  unless,  indeed,  the  latter  freely  dis- 
missed hini.  Such  crimes,  us  mentioned  in  a  capitulary  of 
Aix-Ia-Ohapelle  (a.  d.SIG),  are  attenijtts  on  the  senior's  part 
to  enslave  the  vassal,  seduction  of  his  wife  by  the  senior, 
plots  against  his  life,  running  upon  him  with  a  drawn  sword, 
neglecting  to  protect  iiim  it"  thi^  were  in  the  senior's  power. 
With  this  may  bo  compared  the  feudal  crime  of  felony,  which 
is  generally  committed  by  the  vassal  against  his  lord,  but 
may  also  be  committed  by  the  lord  himself  against  his  vassal. 

It  came  to  pass  in  the  course  of  time  that  vassals  held 
benyfices  and  bencfi'iiaries  became  vassals — that  is,  that  no 
person  could  stand  in  the  one  relation  without  its  involving 
the  other.  Waitz  says  [DeutHf-k.  Vcr/nnsiiTu/>iffcnck,y  iv.  21(i) 
that  "no  one  could  get  a  benefice  without  i)inding  himself 
by  commendation  more  closely  to  the  grantor  of  the  laml^ 
mort!  closely  than  would  take  place  by  the  faet  of  having 
another's  land  put  for  use  into  his  hands.'*  Roth,  in  his 
/{eiir/irtatioeitcn,  says  more  safely  that  this  union  of  the 
two  relations  was  usage  only  for  some  time,  and  not  uni- 
versal custom.  When  the  custom  was  htrcoming  universal 
a  class  of  landholders  was  growing  up  who  held  estates  by 
a  tie  of  persotiiil  obligation  to  a  superior;  and  this  class, 
owing  to  the  vast  tracts  of  land  which  the  Frank  kings 
could  dispose  of,  embraeod  a  large  part  of  the  loading  per- 
sons, especially  in  the  West  Frank  kingdom. 

ii.  fmiiiHiiftt/  {finnnitif)  or  cTemptio7t,  a  poti'tiaitl  privilege, 
Wfis  the  third  constituent  element  of  the  feu<lal  system. 
The  first  form  under  which  this  element  appears  is  im- 
munity from  taxes  or  burdens  on  the  land.  When  the 
king  gave  benefices  he  transferred  that  which  before  bo- 
Ion  i^ed  to  the  ^-'*'*,  and  whieh  was  exempt  from  taxes.  It 
was  a  great  thing  for  a  person  to  obtain  this  exemption. 
The  first  exemptions  that  are  known  are  all  granted  to 
convents  or  to  other  ecclesiastical  foundations,  the  prop- 
erty of  which  was  entirely  derived  at  first  from  gifts  of 
Ian  Is.  Originally,  this  grant  of  immunity  coubl  only  pro- 
ceed from  the  king,  yet  documents  issued  to  such  corpo- 
rations by  nobles  who  were  vassals  of  kings  confer  it,  in 
the  I'Xpectation,  perhaps,  that  a  confirmation  of  the  step 
would  be  obtained  from  the  supreme  autliority.  There 
seems  also  to  have  been  a  special  anxiety  on  the  part  of 
convents  that  a  public  ottiecr  should  not  entnr  within  their 
premises  an  1  disturb  their  sacred  quiet.  However  little  or 
much  this  cause  may  have  afTccted,  the  immunity  naturally 
took  the  shape  under  Pepin  and  the  next  sovereigns  that 
no  public  ollicer  should  enter  the  court  or  lands  of  the 
fouu'hition,  cither  to  levy  peace-money  {freda),  or  to  de- 
mand fpiarters  and  loil:^ing,  or  to  take  securities,  or  to  hold 
the  peoj)lo  of  the  foun<lation  to  justice,  or  to  act  up  judicial 
proceedings  there.  These  dispensations  from  what  was 
due  to  the  state  were  not  granted  all  at  once,  but  one  at  a 
time;  and,  on  the  other  hand,  tliere  were  cases  \vh"ro  the 
public  oflii.-cr  might  enter  the-  roligir)us  precincts.  We  may 
well  imagine  that  tliese  privileges  would  lie  eagerly  coveted, 
and  in  regard  to  nothing  in  the  mediicval  times  do  so  many 
forged  documents  exist  as  in  regard  to  these  grants  of  im- 
munities. They  were  protected  by  lines  very  considerable 
in  amount.  Hut  as  free  men  commended  themselves  to 
the  Church  corporations  to  get  rid  of  public  service  in 
war,  an  cilict  of  H2J  gives  the  counts  the  right  to  distrain 
on  flr-m,  "  notwithstanding  the  immunity."  In  some  cases 
(liis  privilege  was  given  for  Invlgcd  or  cucloseil  lands  only, 
not  for  plough,  pasture,  (tr  wo*jd  lands,  at  least  co  far  that 
breaches  of  it  should  not  have  the  same  penalty  outside  of 
the  eourt  and  buildings  us  within. 

This  privilege  evidently  could  amount,  if  bestowed  on 
all  h'tblers  nf  beneiiei'S  (or  fiefs,  as  wo  now  may  call  them), 
to  iiM  overthrow  of  <iirect  public  power,  and  was  evidently 
worth  the  effdrts  of  the  secular  proprietors  t<)  secure  for 
themselves.  When  and  by  what  steps  they  obtained  it 
does  not  so  elearly  appear  as  in  the  case  of  convents  and 
otiier  t'iiureh  foun'lations.  Hut  such  a  privilege  could  not 
br  eontineil  \n  ee-Iesiastics,  and  in  the  unquiet  times  un- 
der the  grandsons  of  t'harlcmagne,  ami  afterwards,  piiblic 
power  became  weiik,  while  at  an  0(inal  pace  the  power  of 
the  Iniidholding  grantees  became  great.  The  smnller  free 
prr)prietors  could  not  stand  niono  in  those  times,  but  found 
it  necessnry,  in  order  to  protect  themselves,  to  join  some 
society  where  tliey  coiihl  tint!  protection,  and  so  gave  up 
their  lands  to  a  count  or  other  great  person,  to  receive 
them  bjiek  as  his  nu-n  owing  allegiance  aiul  securing  sup- 
jiort.     The  counts   would   naturally  bo  largo  landholders 


within  the  county,  and  if  their  functions,  at  their  death, 
passed  out  of  the  family,  the  son  would  naturally  want  to 
imvothe  same  authority  in  his  estates  whieh  his  father  had 
in  the  county  or  district.  These  are  some  of  the  reasons 
which  brought  it  about  that  multitudes  of  men.  ecclesias- 
tical and  civil,  in  process  of  time  got  exemptions  from 
public  authority — that  is,  as  far  as  justice,  police,  military 
headship  were  concerned — broke  up  society  into  fragments, 
and  denationalized  a  great  part  of  Kurope. 

These  three  causes,  then,  working  together,  proriuced 
the  feudal  system.  Public  property,  by  the  distribution 
of  lands  in  the  way  of  beneficiary  gifts,  whieh  were  finally 
held  by  hereditary  right,  created  great  proprietors.  Vas- 
salage connected  these  proprietors  by  a  personal  tic  with 
one  another,  and  at  length  onbi  with  one  another,  the  high 
vassals  alone  having  immediate  relations  to  the  sovereign. 
Finally,  immunity  distributed  in  process  of  time  the  prin- 
cipal powers  of  the  state  to  the  vassals  of  the  suzerain  or 
to  their  vassals  also.  In  this  course  of  things  different 
parts  of  Europe  moved  forward  in'lcpcndently.  In  France, 
where  there  was  very  little  allodial  property,  the  maxim 
of  feudalism  was  "Nulle  tcrre  sans  seigneur."  In  Ger- 
many there  were  many  small  free  proprietors  who  stood 
their  ground,  ns  in  Ditinarsch,  and  many  Large  proprietors 
whoso  allods  alone,  without  their  fiefs,  were  very  wide  ter- 
ritories. When  Henry  the  Lion  was  deprived  of  both  his 
Saxon  and  Bavarian  dukedoms,  in  11  SO.  for  his  want  of 
fidelity  to  Frederick  BarbarOssa,  ho  had  still  in  his  hands 
tho  extensive  Brunswick  territoricB,  which,  when  divided 
up,  made  several  important  German  principalities. 

In  another  particular,  which  was  of  no  iucousiderablo 
moment,  tho  countries  differed.  In  France,  if  we  mistuke 
not,  all  tho  feudal  holdings  became  hereditary  at  an  early 
day.  It  was  otherwise  in  Germany  and  in  Italy.  In 
Germany  there  had  been  no  acknowledgment  of  the  riglit 
of  the  great  vassals  to  transmit  their  imperial  ficfs  to  their 
children  until  the  emperor  Henry  II.  silently  acknow- 
ledged it  in  every  known  instance  l?ut  one  (1002-21).  But 
still,  the  princes  retained  the  right  to  dispose  of  the  fu  Is 
un  the  death  of  arriSrc-vassals  as  they  pleased,  until  Con- 
rad II.  (1024-39)  gave  it  to  be  understood — without  any 
positive  law,  as  it  would  appear — that  the  same  usage  must 
])revail  towards  them  also,  and  thus  raised  up  a  class  of 
friends  to  the  imperial  power  among  the  smaller  nobility. 
In  Italy  things  were  even  worse  for  the  arrierc-vassal.s — 
the  vfilvdHHors  as  they  were  called — until  the  same  emjteror 
by  his  constitution,  given  out  before  Milan,  granted  to  the 
valvassors  tho  right  of  inheritance  in  their  fiefs,  of  trials 
by  their  peers,  of  appeal  to  the  emperor  or  his  deputies 
the  counts  palatine,  and  of  security  against  tho  conversion 
of  fiefs  into  leasehold  or  copyhold  properties— a  measure 
by  whieh  he  made  tViends  of  the  einaller  uoblcs,  and  took 
away  arbitrary  power  from  the  larger. 

Feudalism  grew  up  and  spread  in  the  dilTercnt  parts  of 
Kurope  amid  so  many  different  influences,  favorable  or 
counteracting,  that  its  minor  diversities  in  the  .several 
countries  were  countless.  Thus,  in  Franco  tho  North  was 
especially  the  home  of  customary  law  (c^iffKn)**),  while  tho 
South  retained  influences  from  the  Roman  times.  In  Eng- 
land a  duke  of  Normandy,  a  vassal  of  tho  French  Csipets 
for  his  French  possessions,  is  supreme  ruler  under  no  su- 
perior, brings  the  land  and  land-tenures  into  the  forms  of 
feudalism,  but  endeavors  to  mitigate  the  disintegrating  tend- 
encies of  that  system  and  to  uphold  tho  royal  i)ower  by 
modifications  more  or  less  drawn  from  the  Saxon  institu- 
tions. In  C;ermany  an  elected  emperor,  an  intimate  enn- 
neetion  with  the  papacy,  a  necessity  during  a  long  time 
for  a  vigorous  head  to  protect  the  land  from  Ka-^tern 
neighbors,  with  various  other  causes,  gave  a  peculiar  turn 
to  many  of  tho  institutions.  Hero  we  sec  the  old  Tevitonio 
ideas  standing  their  ground,  while  foreign  law  and  inslilu- 
tions  are  creeping  in  from  Italy.  St.  also  if  we  look  at 
tho  internal  afiairs  of  each  part  of  Kunqie,  we  find  oppos- 
ing elements  at  work- and  a  most  vig<>rous.  un(|uiet  life; 
the  kings,  at  war  with  their  princii>»l  feudatories,  leaning 
for  support  on  the  towns  or  the  lawyers ;  the  Church  feu- 
.lalized,  but  in  contest  with  the  unruly  nobles,  and  falling 
back  upon  the  eceU-siastical  unity  represented  by  the  po|)C. 
And.  to  mention  but  one  thing  more,  we  discover  new  in- 
Htilutions  like  the  towns  arising,  capital  other  than  laud 
beectming  imjiortant,  unions  of  the  citiaeus  of  various 
communities  against  tho  nobles. 

The  theory  (d"  feudalism,  not  true  in  matter  of  fact,  has 
been  already  stated  to  be  that  all  the  land  belonged  origin- 
ally to  the  king,  and  was  given  over  on  certain  eomiitb.ns 
to  his  ]»riiicipal  vassals,  and  b.v  them  to  theirs.  Long  alhr 
the  fiefs  became  hi-reditary  tbrir  original  lapse  into  the 
hnmls  r)f  tho  superior  wuh  imlieated  by  the  fine  ()r  payrueni 
called  rr/t'f'f'  whieh  the  heir  paid  on  cnlering  into  possession 
of  his  father's  or  next  relative's  ])ossession.  As  tho  (enure 
was  personal,  the  holder  of  a  fief  could  nut  sell  it  without  hid 
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lord's  consent,  who  had  on  such  occasions  the  right  of  prior 
purchase,  called  rachat.  The  necessity  of  defending  the 
kingdom  or  fief  led  for  a  time  to  the  exclusion  of  females 
from  succession,  and,  especially  in  France,  to  the  indivisi- 
bility of  a  fief  where  a  deceased  person  had  left  more  than 
one  "son  ;  but  to  these  rules  there  were  extensive  exceptions. 
Where  more  than  one  fief  pertaiucJ  to  a  family,  a  subordi- 
nate one  might  be  given  to  a  younger  son.  In  Germany 
subdivision  among  tho  male  children  of  the  ficf-holder  was 
ths  general  rule.  It  was  natural  that  if  an  unmarried 
(laughter  succeeded  to  the  fief,  the  superior's  consent  should 
be  necessary  befoi'C  she  could  marry  the  man  of  her  choice. 
Again,  when  an  heir  was  a  minor  there  was  a  propriety 
that  tho  superior  should  be  his  or  her  guardian — a  very 
g;unful  thing  for  the  higher  vassal  or  for  the  suzerain. 

As  for  the  termination  of  the  feudal  relation,  it  could  cease 
by  extinction  of  the  line;  by  tho  vassaVs  felony  towards 
his  lord,  which  comprehended  a  number  of  the  grossest  and 
most  dishonorable  actions  in  violation  of  his  feudal  oath; 
by  tho  felonious  conduct  of  the  superior  against  his  vassal 
(of  which  we  have  spoken  already)  j  or  by  the  vassal's  vol- 
untary relinquishment  of  his  fief  where  this  was  permis- 
sible. When  a  vassal's  crimo  subjected  him  to  loss  of  his 
fiefs,  a  judgment  of  a  court  of  peers  was  necessary;  the 
superior  could  not  generally,  by  his  own  act,  without  such 
consent,  declare  him  to  have  forfeited  his  estate.  The  most 
remarkable  cases  of  such  trial  were  that  by  which  John  of 
England,  on  sentence  of  his  French  peers,  was  stripped  of 
the  lauds  he  held  in  France  by  homage  as  a  vassal  of  Philip 
Augustus  (a.  d.  l:?Or,).  and  thtit  by  which  Henry  the  Lion 
in  ilSl)  lost  the  dukedom  of  Saxony,  as  has  been  already 
mentioned. 

As  fuudalism  grew  up,  not  only  laymen  but  ecclesiastics 
and  eor]Kirations  were  invested  with  fiefs,  and  in  fact  the 
great  bishops  and  abbots  ranked  in  some  countries  among 
the  most  important  feudatories.  The  kings  were  quite 
willing  to  have  such  vassals,  for  the  lay  barons  gave  them 
trouble  by  active  resistance  more  frequently,  and  there  was 
an  opportunity,  on  the  death  of  a  feudal  ecclesiastic,  of  in- 
fluencing the  appoiutmL-nt  of  a  successor,  as  well  as  of  de- 
riving advantages  from  tho  introduction  of  a  new  ecclesi- 
astical person  into  the  feudal  relation.  But  as  the  ecclesi- 
astics holding  fiefs  had  two  characters — that  of  feudatories 
and  that  of  churchmen  under  the  pope — it  was  natural  that 
just  at  this  point  there  should  bo  a  conflict  of  secular  and 
religious  authority.  The  most  important  struggles  of  the 
Middle  Ages  grew  out  of  tho  two  characters  of  the  ecclesi- 
astical princes,  the  sovereigns  being  unwilling  to  give  up 
their  feudal  rights  over  Church  lands  held  as  fiefs,  and  the 
popes  claiming  the  independent  relation  of  the  great  eccle- 
siastics toward  the  sovereign,  as  well  as  the  inalienability 
and  sacredness  of  lands  once  consecrated  to  religious  pur- 
poses. As  the  bishops  and  abbots  could  not  sit  in  capi- 
tal trials  according  to  the  canons,  and  could  not  without 
irregularity  take  part  in  traffic,  they  needed  lay  vicars,  who 
often  managed  to  enrich  themselves  and  grow  into  power 
at  the  expense  of  the  foundations. 

The  complexity  in  the  feudal  system  was  increased  by 
the  fact  that  not  only  laud,  but  everything  that  could  be 
held  as  property,  could  take  the  form  of  fiefs.  So  also  cer- 
tain nffices  at  the  suzerain's  court,  as  those  of  the  high 
chamberlain,  butler,  seneschal,  constable,  pertained  to  cer- 
tain families;  and  the  counts  palatine,  who  were  origin- 
ally assistants  of  their  suzerain  in  the  administration  of 
justice,  transmitted  their  title  and  the  lands  connected 
with  their  office  to  their  sons. 

The  principal  obligations  of  the  fief-holders  or  vassals 
were  the  following  : 

1.  Service  in  war  {service  ri'hnste).  The  customary  ob- 
ligation in  France,  when  the  superior  was  involved  in  war 
or  followed  his  own  superior  in  war,  was  a  military  service 
of  forty  days  with  his  men  or  with  a  fixed  number,  after 
the  cx]>iration  of  which  the  vassal  could  go  home,  although 
the  war  was  not  at  an  end.  If  certain  specific  reasons  pre- 
vented his  appearing  at  all,  a  fine  (in  Old  France  an  eciiatje) 
could  be  demanded  from  him.  Such  a  limited  time  of  ser- 
vice of  course  broke  up  many  expeditious.  Hence,  in 
France — which  we  select  as  especially  the  feudal  country — 
toward  the  end  of  the  eleventh  century  fiefs  were  granted 
on  tho  condition  that  the  vassal  should  sei've  until  the  end 
of  the  war.  The  vassal  under  these  obligations  was  espe- 
cially a  liege-man  {hoiiio  fi/jitis — lif/his  being  derived  from 
the  Latin  h';i»,  to  "'  bind,"  most  probably),  while  the  vassal 
bound  to  definite  service  was  his  lord's  man  simply,  and 
his  relation  was  called  ordinary  homage  (hommof/e  ordi- 
naire). Still  another  kind  of  service,  called  hommnfjinm 
2)hinnm,  bound  tlie  vassal  neither  to  service  at  his  lord's 
court  nor  to  service  in  war,  but  simplj^  to  fidelity  and  neu- 
trality. Others,  still,  were  bound  to  defend  only  a  castle 
of  their  superior,  and  were  maintained  at  his  expense. 

2.  Another  general  obligation  was  that  called  Jifs^V ('a,  or 


that  the  vassal  must  appear,  when  summoned,  at  his  lord's 
courts,  either  to  act  the  part  of  a  judge,  together  with  his 
fellow-v.'issals  or  peers  {pnre»  curiii')y  or  to  submit  to  trial 
before  them  as  juiigus.  The  rule  was  trial  by  peers,  and 
the  power  of  administering  justice  was  vested  in  all  the 
gradations  of  tho  feudal  persons  down  to  the  knights  {mil- 
itcs),  who  themselves,  if  there  were  free  persons  on  their 
estates,  were  their  natural  judges.  The  great  lords  did 
their  office  by  deputies  for  the  most  part,  and  in  process  of 
time  their  vassals  came  into  the  habit  of  having  their  rep- 
resentatives also.  Besides  other  proof,  wager  of  battle  or 
trial  by  combat  was  a  common  method  of  deciding  cases  in 
these  courts,  being  a  kind  of  feudal  ordL-al. 

3.  Aids  or  Auxilia. — These  were  money  paymeuts,  de- 
termined according  to  feudal  usage.  They  were  due  in 
France  and  in  England  when  the  lord  was  to  be  redeemed 
from  captivity,  when  his  son  (or  eldest  son)  was  made  a 
knight,  and  when  his  daughter  (or  eldest  daughter)  was 
married.  (Comp.  Maijna  Cliarta.  ^  14.)  At  one  time  aids 
were  demanded  and  given  when  the  lord  went  on  a  crusade. 
Besides  these,  the  specific  duty  of  fealty  implied  general 
respect  and  obedience,  honesty  in  not  altering  the  condition 
of  tlio  fiefs,  and  similar  duties. 

The  feudal  system  not  only  broke  up  countries  into  almost 
independent  parts,  encouraged  private  feuds,  and  made  the 
leaders  of  society  a  law  unto  themselves  in  great  measure, 
but  it  rested  on  a  system  of  serfage,  which  appears  as  well 
among  the  Germans  before  the  emigrations  as  in  tho  later 
Roman  empire.  Under  it  there  could  be  no  unity  except 
that  of  tho  Church.  Its  evils  were  immense,  but  amid  the 
evils,  by  the  help  of  Christian  ideas,  there  grew  up  tho  sen- 
timents of  honor  and  of  fidelity,  the  spirit  of  courage  and 
of  personal  independence,  the  sense  of  obligation  to  protect 
the  weak,  a  new  respect  for  woman  unknown  to  the  classi- 
cal nations.  Among  its  good  ])vinoiples  of  a  jioUtical  kind, 
those  of  trial  by  peers  and  of  taxation  only  by  consent  of 
the  taxpaying  inferior  were  the  most  important. 

At  length  the  feudal  system  began  to  fall ;  new  political 
ideas  and  forms,  new  powers  in  society,  began  to  take  its 
place;  nations  arose  out  of  separate  fiefs,  and  suzerains 
again  became  kings.  What  broke  up  feudalism '("  The 
most  promiuent  immediate  causes  were  the  substitution  of 
a  better  law  in  the  place  of  feudal  law.  tho  growth  of  the 
cities,  and  new  methods  of  warfare.  These  causes  added 
strength  to  the  central  power,  create  1  an  opulent  class  out- 
side of  the  feudal  nobility,  gave  birth  to  new  political  in- 
stitutions, helped  somewhat  the  lower  classes,  and  brought 
in  new  knowledge,  a  new  civilization.  In  the  first  place, 
as  the  feudal  law  was  found  inapplicable  to  the  new  circum- 
stances which  the  growth  of  cities  and  of  industry  had  in- 
troduced, the  Roman  law  was  called  in  the  twelfth  century 
out  of  the  obscurity  where  it  had  long  Iain  in  the  north  of 
Italy  ;  and  the  University  of  Bologna  owed  its  oingin  or  its 
first  prosperity  to  this  study.  Hither  multitudes  resorted 
for  the  purpose  of  learning  the  nt-w  science.  From  this 
starting-point  it  was  propagated  through  Europe.  The 
courts  of  the  suzerains  made  use  of  it,  and  with  the  more 
eflfect  owing  to  the  fact  that  the  appeals  to  their  courts, 
which  had  in  France  at  least  been  long  disused,  were  re- 
vived. In  this  way  a  code  which  was  favorable  to  the- 
growth  of  a  central  power  began  to  prevail  over  one  un- 
suited  to  the  times,  and  the  kings  began  anew  to  be  re- 
garded as  centres  of  justice.  In  the  next  place,  the  growth 
of  towns  all  over  Europe  in  and  after  the  Crusades  was  a 
source  of  changes  in  the  political  system.  The  towns  ac- 
quired privileges  by  especial  charters  granted  by  their 
feudal  lords,  whose  resources  might  in  this  way  be  in- 
creased. As  they  grew  they  became  a  new  power,  which, 
like  the  suzerain's,  was  naturally  oppo_sed  to  the  feudal 
power.  The  kings  aided  them  because  both  were  enemies 
of  the  feudal  nobility,  and  they  iu  turn  heljied  the  kings. 
Their  self-government,  capital,  and  common  interests  made 
the  towns,  though  isolated,  aware  of  their  strength;  they 
were  able  to  send  deputies  to  the  estates-general,  i)arlia- 
ments,  or  cortcs  through  which  nations  expressed  their 
national  feeling;  they  could  give  assistance  to  the  kings 
in  struggles  against  the  feudal  element  by  their  men  and 
money.  Louis  IX.,  who  died  in  1270,  the  best  sovereign 
in  the  Middle  Ages,  in  his  testament  exhorted  his  sou  to 
be  mindful  of  the  interests  of  the  "  good  towns,"  as  if  there 
were  a  natural  alliance  between  them  and  the  sovereign. 

Again,  the  new  modes  of  warfare  had  advantages  over 
the  feudal  military  system,  which  was  heavy  in  its  move- 
ments and  nnreliable'.  Its  great  strength  lay  in  its  mail- 
clad  horsemen.  The  nse  of  cross-bo wmeu,  gunpowder, 
guns,  and  cannon,  and  of  a  population  in  the  towns  or  of 
tVeemen  in  the  country  who  could  serve  as  hired  soldiers, 
changed  the  face  of  war.  The  battle  of  Crecy,  gained  by 
Edward  III.  of  England  in  l."tfi.  was  due  to  two  causes— 
that  a  yeomanry  had  grown  up  in  England  earlier  than  in 
France,  and  that  these  intrepid  freemen   were   skilled  at 
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the  cross-bow.  The  battle  of  Agincourt(1415)  was  won  by 
bill  and  bow.  the  Frt-m-h  cliivalry  liteniUy  sticking  fust  in 
t!ie  mud,  to  be  shot  down  In-  Kn-^lish  archers.  The  victo- 
ries of  (iranson  and  Murten  or  Morat  (1470)  were  won  by 
free  Switzerland  over  the  troops  of  the  most  feudal  of 
princes,  Cliarles  the  UoUl.  What  is  remarkable  hero  is 
that  the  superiority  a^  it  respects  arms  lay  on  the  duke  of 
Burgundy's  side,  so  that  guns  alon*;  were  not  the  cause  of 
the  fall  of  the  feutlal  military  system.  Hut  there  is  no 
diiubt  that  the  use  of  weapons  capable  of  producing  an 
elVect  at  a  distance  gave  to  foot-troops,  and  to  those  who 
were  cheaply  equipped,  a  great  advantage  over  the  heavy- 
moving  horsemen  and  the  undisciplined  infantry  of  feudal- 
ism, au'I  thus  helped  the  sovereigns  and  others  who  soonest 
availed  themselves  of  the  new  instruments  i>f  war. 

Underlying  and  acting  with  the  other  causes  of  the  down- 
fall of  feudalism  were  the  more  general  ones  which  indi- 
cated the  progress  of  society.  Intelligence  was  spreading  in 
the  middle  class,  but  not  so  much  in  the  higher.  There  were 
men  in  many  towns  who  had  travelled  into  the  East  and  seen 
the  institutions  of  the  nations  in  remote  parts;  there  were 
professional  men  who  were  cultivated  in  law  or  in  medicine 
at  the  universities  ;  there  were  great  merchants  whose  views 
were  enlarged  by  the  intercourse  which  they  kejit  up  with 
the  world;  the  arts  were  beginning  to  refine  the  dwellers  in 
the  towns;  church  architecture  was  already  in  its  glory. 
It  was  impossibJo  that  capital,  intelligence,  the  means  of 
closer  intercourse,  should  )iot  have  an  effect  in  motlifying 
political  forms  which  had  given  power  to  soldiers  and  laud- 
owners  less  intelligent  and  with  less  available  cai)ital.  The 
feudal  lords  tliemsclvcs  in  many  places  entered  the  towns 
and  became  burghers,  thus  confessing  that  the  centre  of 
gocial  life  was  altered. 

The  feudal  pcrioil,  ono  of  the  most  remarkable  in  the 
history  of  the  world,  jiassed  away,  leaving  a  multitude  of 
inlluenccs  which  will  never  die  out  of  our  civilization.  We 
must  not  despise  it;  we  ought  to  deal  Justly  with  it — to 
blame  and  to  admire  on  good  grounds.  But  it  is  becoming 
in  the  rapid  progress  of  society  more  and  more  strange  to 
us,  jMany  of  our  institutions  which  sprang  uj)  in  that  in- 
stitutional era  need  to  be  explained,  as  we  explain  Iloman 
and  Greek  usages.  The  study  of  an  age  now  ancient  alone 
can  make  the  origins  of  many  customs  and  laws  that  are 
still  vigorous,  intelligible.  T.  D.  Woolsey. 

Feuer'bach  (Lrnwir.  Andreas).  aGerman  philosopher 
of  great  notoriety,  b.  at  Landshut,  Silesia,  July  2S.  ISOI; 
in  I.S22  went  to  Heidelberg  to  study  theology,  but  reinoveil 
in  1S21  to  Berlin,  where,  under  Hegel's  auspices,  he  devot- 
ed himself  exclusively  to  the  study  of  philosophy.  In  IS2S 
he  gave  a  course  of  lectures  at  the  University  of  Krlangen, 
and  in  1^41^  another  at  the  University  of  Heidelberg. 
Meanwhih;  he  dcveh)ped  a  groat  activity  in  literature, 
au'I  wrote,  besides  numerous  minor  essays  in  periodicals, 
TluiHijhtH  on  Jjertth  and  Iinmortnlitif  (IS.'JO),  ffinton/  of 
Mod'fn  PhUoaophy  from  littrnn  to  Spuiozn  (ISii.'i),  Cn'ticixni 
of  the  PhiloHophif  of  Uihnitz  (I8:i7).  Plrrrc  littifle  (IS.'iS), 
PhiloHophif  find  ChriHtinniiff  ( IS.'JtJ).  r)n8  W'tni  dt-^  Ofirhtcn- 
t/iioiiM  (I.S'U),  Pi-inripl.-H  of  the  Philosophif  of  the  Future 
(IH-J.-i),  and  lht»  U^  «^m  dcr  Hclujiou  (1845).  After  1844 
he  retired  to  a  small  village  in  Franconia,  where  ho  lived, 
vi'ry  poor  and  mostly  occupied  by  practical  employments, 
till  his  di'atli,  Sept.  12,  1S72.  A  national  subscrii)tion  was 
raised  for  him  shortly  before  hn  died. 

Ludwig  Fcuerbach  is  the  representative  of  the  modern 
atheism  in  its  German  form.  His  polemics  is  often  bois- 
terous and  uncouth,  but  his  positive  views  are  entirely  free 
from  that  coarse  or  superci!if)us  materialism  which  eha- 
rar-terizes  the  English  ami  French  atheism.  He  dissolves 
the  idea  of  God  into  that  of  nature;  construes  religion  as 
the  product  of  a  merely  psychological  process — natural, 
perhaps  necessary,  at  one  sfiigo  of  human  development, 
ridiculous  and  injurious  at  another.  His  views  on  this  last 
point  contain  many  deep  and  striking  psyehtdogical  ideas, 
anil  it  is  not  until  ho  approaches  Christianity,  and  begins 
to  construe  its  doctrines  too  as  resulting  from  the  weak- 
ness and  confusion  of  the  human  spirit,  that  he  becomes 
crude, and  sometimes  even  puerile.    Clkmkxs  Pktkuskn. 

Feiiillnnt  C'hib,  The,  of  the  Freneh  Revolution, 
took  its  naiu'-  iVuin  the  eloistcr  of  the  Feiiillants,  where  its 
meetings  were  held.  It  was  foundetl  in  I7'.M),  and  known 
at  lirst  as  "the  Cnmpuny  of  I7X'J."  We  first  hear  id'  a 
Feuillant  club  in  the  summer  of  I7!U,  and  by  November 
of  that  year  the  eluh  was  suppressed.  Its  members  wero 
of  the  moderate  party,  and  wore  consequently  objoets  of 
popular  violence.  La  Fayette  was  the  most  distinguished 
oi  lis  lu'-mbcrs. 

Foiiillnnts  [from  Fcttifltmi,  a  village  near  Toulou.«to, 

where  their  lirst  abbey  was  situated],  a  name  applied  to 

certain  eongregntions  of  reformed   Cistereinn   monks  nntl 

nuns.     Jean  dc  la  Barricre,  abbot  of  Feuilluns,  began  the 
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reform  in  1567.  The  reform  was  approved  by  the  pope  in 
1586  and  1587.  Their  lirst  house  in  Paris  was  instituted 
in  1588.  Their  severe  rule  was  mitigated  in  1595.  The 
congregation  was  divided  in  ItlHO  into  that  of  Notre  Dame 
de  Feuillans  and  the  rcforme<l  Bernardines  (the  latter 
Italian).  Nuns  were  admitted  to  receive  the  rule  of  the 
Feuillants  in  1588.  The  nuns  (Feuilluntines)  were  first 
organized  as  a  congregation  in  I5s;{  by  Marguerite  dc  I*o- 
lastron.  The  Feuillants  were  one  of  the  numerous  remote 
branches  of  the  Benedictine  order. 

The  original  abbey  at  Feuillans  (Fofhim,  Fuluim),  in 
Ilautc-Garonne.  Languedoc,  was  founded  in  1162. 

Feilillct  (Oitavk),  dramatist,  b.  at  St.  Lo  (Manche) 
Aug.  11,  1S12;  was  educated  at  the  College  of  Louis-le- 
Grand  at  Paris,  where  ho  distinguished  himself;  entered 
upon  his  literary  career  in  1814  under  the  name  of  Desiiik 
HAZ.\Rn.  and  since  that  time  has  been  a  constant  contrib- 
utor to  various  newspapers  and  jteriodicals,  and  has  writ- 
ten many  comedies,  dramas,  and  farces,  most  of  which 
have  been  received  with  much  favor.  Among  his  remark- 
able productions  are  La  Xuit  Terrible,  La  Ct'n'He,  La  Ten- 
tation,  Ji^f/enipt}ou,  The  Sphittj',  etc.,  and  of  his  works  of 
fiction  liclfah,  Lc  liomnn  d'uii  Jcune  Ifouimc  Pauvrc.  In 
18G2  he  was  elected  to  fill  the  chair  in  the  French  Academy 
left  vacant  by  the  death  of  Eugene  Scribe. 

FeiliHetOn  [Fr.,  a  ''small  leaf"],  in  recent  French 
journalism,  the  name  of  that  jiart  of  the  sheet  which  con- 
tains the  literary  intelligence,  criticism,  and  other  similar 
matter.  The  fcuilleton  often  contains  tales,  either  complete 
or  serial.  Hence,  a  light  romance  written  for  a  journal  is 
often  called  a  feuilleton. 

Feval  (Paul  Henri  Corentin),  French  novelist,  b.  at 
Rennes  Sept.  27,  1817,  was  admitted  to  the  bar  at  his 
native  place,  but  soon  became  an  author.  Among  his  many 
novels  the  following  have  been  translated  into  Engli-^h  : 
T/ie  Lover  of  Pnrh  (1846),  The  Duke's  Motto  (ISfili).  The 
Woman,  of  Mystery  (1864),  and  Thrive  Dead  (1869).  W'as 
macle  an  officer  of  the  Legion  of  Honor  in  1869. 

Fe'ver  [Lat.  fhri'i.  allied  io  ferrco,  to  **glow,"  to  "be 
hot"].  In  distinction  from  other  diseases,  which,  however 
grave  or  extended,  are  confined  to  certain  organs  or  sys- 
tems of  the  body,  fever  may  bo  said  to  be  a  departure  of 
the  whole  body  from  its  normal  condition — a  perversion  of 
all  the  physiological  functions.  Not  enough  is  known  of 
the  nature  of  the  felirile  jiroecss  to  make  a  definition  of  it 
possible.  Even  a  descrijitiou  of  it  is  dillicult  to  give,  con- 
sidering the  great  variety  of  its  forms  and  the  difference 
of  its  degrees. 

Symptomatolot/t/. — This  difference  will  best  be  understood 
by  selecting  for  description  a  febrile  attack  of  average  de- 
gree and  iiuration.  After  a  sensation  of  general  mafaisc, 
of  bodily  as  well  as  mental  languor,  with  more  or  less 
headache,  with  pains  in  the  back  and  in  the  limbs,  loss  of 
appetite,  an  accelerated  and  rather  small  pulse,  and  great 
sensitiveness  of  the  skin  to  the  temjierature  of  the  sur- 
rouu'ling  atmospliere.  a  chi/f  sets  in,  causing  involuntary 
shaking  of  all  parts  of  the  body,  with  paleness  of  the  sur- 
face and  a  bluish  tinge  of  the  nails  and  lips.  This  stage, 
after  having  lasted  a  certain  length  of  time,  gives  way  to  a 
sensation  (»f  heat,  not  merely  felt  by  the  patient  himself, 
but  also  by  <>lliers.  The  skin  becomes  turgid  and  congested, 
feels  hot  and  dry,  the  pulse  renuiins  quick,  but  is  fuller,  the 
respiration  is  more  hurried  and  irregular,  the  general  rest- 
lessness becomes  very  great,  the  thirst  intense,  tlie  appetite 
is  wholly  lost,  the  tongue  is  coated  with  a  whitish  tilm.  the 
raucous  memlirane  of  the  mouth  and  Ihroat  is  dry.  the 
urine  is  scivnty,  of  a  deeper  color  but  clear,  and  <»f  a  greater 
Bpecilic  gravity;  the  patient,  who  during  the  cold  slago 
ctiuld  hardly  get  on  clothing  enough,  wants  to  free  himself 
from  every  covering.  After  this  stage  of  dry  heat  the  skin 
breaks  out  in  a  profuse  nu-rat,  the  dryness  of  the  mouth 
and  tho  thirst  diminish,  the  resiiiration  becomes  deeper, 
more  regular,  and  less  frequent,  the  pulse,  still  accelerated, 
is  full  and  boumiing.  tho  jiatient  gets  calmer,  and  often  fulls 
into  a  sleep,  out  td'  which  he  awakes  with  a  jdeasttnt  sensa- 
tion of  well-being,  allliougb  nmre  or  less  debilitated. 

Not  all  the  symptoms  just  ileseribed  must  necessarily  bo 
present  to  pronounce  a  certain  eundition  of  the  system  as 
febrile  in  character.  It  is  not  always  that  fever  is  ushered 
in  with  aebill.  Very  i»ften  only  slight  horripilations  and 
insignitieant  rigors  preecile  the  development  of  intense 
heat,  whiidi  may  pass  off,  seareoly  moistening  tho  skin  by 
sweat.  Insteail  of  the  great  muscular  pain  and  the  tor- 
turing ftensation  of  restlessness,  there  may  bo  not  more 
than  a  rather  voluptuous  feeling  of  laziness,  and.  in  place 
of  a  distressing  confusion  of  ideas,  a  not  unpleasant  phiy 
of  the  fancy  nmy  exist.  The  appetite  is  not  always  wholly 
lost,  nor  is  (he  ihirst  necessarily  groat.  The  pulse,  never 
as  slow  XV*  in  health,  either  from  in«tividual  peculiarities, 
or  from  bodily  enfecblument  antedating  the  fever,  or  from 
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long  duration  of  the  fever,  may  show  great  frequency,  and 
yct^not  denote  a  very  grave  febrile  state,  provided  other 
Symptoms  are  moderate.  The  symptoms  may  vary  too, 
in  consequence  of  the  coexistence,  intrinsic  or  acciden- 
tal, of  local  diseases,  or  according  to  the  duration  of  the 
febrile  process.  With  all  these  variations,  producing  the 
mo-'t  difft-rent  types  of  fever,  it  is  surprising  that  the 
totality  of  symptoms  so  strikingly  impresses  the  mind  of 
even  non-professional  observers  that  hardly  ever  a  mistake 
is  made  in  pronouncing  a  patient  "feverish." 

But  there  is  one  symptom  which  is  never  wanting  in 
fever,  which  can  be  measured  with  mathematical  exacti- 
tudf,  which  always  keeps  in  true  relation  to  the  degree  of 
the  fever:  it  is  the  inci-ense  of  the  temperature  of  the  body 
as  determined  by  the  thermometer.  It  varies  from  DS..O° 
F.  (normal  temperature  of  the  body)  to  108°  F.,  or  a  little 
more  (H7.5°  to  42°  C).  There  is  no  more  certain  and  trust- 
worthy guide  to  a  correct  judgment  of  the  dangers  threat- 
cniug'health  and  life  from  fever  than  the  thermometer,  and 
it  is  now  universally  adopted  by  the  medical  profession  as 
a  moans  of  diagnosis  and  prognosis  in  fevers. 

It  is  interesting  in  this  respect  to  tind  with  what  un- 
erring grasp  popular  instinct  has  seized  on  the  leading 
symptom  of  fever,  and  made  it  the  name-giver  of  this 
most  complex  morbid  action  in  the  different  languages,  at 
least  of  Indo-Germanic  origin.  Fever  in  Greek  is  TrupcTo?, 
from  rrOp,  "fire;"  in  h^t'in,  fcbris,  Old  Latin, /er&M,  from 
t'>ni't;<>.  "I  grow  hot;"  in  German,  Fieher^  from  the  Old 
German.  Fhu%  "fire,"  All  these  words,  it  is  believed,  are 
from  the  Indo-European  root,  pH,  to  "purify." 

The  classification  of  fevers  is  based  partly  on  scientific, 
partly  on  practical,  partly  on  purely  arbitrary  grounds. 
The  principal  and  really  scientific  distinction  is  between 
idiopathic  (primary)  and  symptomatic  (secondary)  fevers. 
The  first  class  comprises  those  varieties  in  which  the  fever 
is  the  only,  or  at  least  the  first  (primary),  morbid  action, 
so  that  local  diseases  occurring  in  the  course  of  the  fever 
must  be  considered  as  depending  upon  it,  or  as  acceding  to 
it,  without  cogent  inner  cause.  These  fevers  are  also  called 
esaeutial  fevers,  because  they  make  up  the  essence  of  the 
disease.  All  zymotic  fevers,  be  they  contagious  or  mias- 
matic, belong  to  this  class.  Symptomatic  fevers  require  a 
local  disease  as  a  preceding  condition,  by  which  the  fever 
is  started.  All  the  fevers  belong  to  this  class  whose  names 
are  derived  from  the  morbid  process  which  lies  at  their 
root;  for  example,  inflammatory,  catarrhal,  rheumatic, 
hectic  fevers;  also  all  fevers  named  after  the  organs  whose 
diseased  condition  causes  them — brain,  lung,  gastric,  en- 
teric fever.  Another  principle  of  distinction  is,  whether 
fevers  occur  in  solitary  instances  {sporadic),  or  whether 
they  attack  a  larger  number  of  individuals.  In  this  hit- 
ter respect,  if  they  are  circumscribed  by  certain  limits 
bayond  which  they  cannot  be  discriminated,  they  are  call- 
ed endemic;  if  migrating  over  extended  spaces,  ignoring 
varying  climatic  and  other  differences,  epidemic. 

The  name  of  some  fevers  is  derived  from  some  predomi- 
nating symptom — e.  _«/.  typhus  {ru^o^y  **  stupor"),  eruptive 
fevers,  broken-bone  fever,  spotted,  scarlet,  yellow  fever. 
Sometimes  the  real  or  supposed  cause  is  made  use  of  to 
give  the  name — e.  g.  malarial,  septic,  hay,  jail,  ship  fever. 

The  name  lifions  fever  is  often  given  to  cases  of  ill- 
defined  type  and  varied  character,  very  commonly  with  no 
special  propriety  :  and  the  term  is  happily  obsolescent. 

A  very  important  principle  of  distinction  is  what  is 
called  the  ti/pe  of  the  fever.  It  is  characteristic  of  the 
febrile  process  that,  while  having,  like  most  acute  dis- 
eases, its  stages  of  rise,  height,  and  decline,  yet  it  does 
not  run  through  them  with  an  even  tenor,  but  that  certain 
osiMllations  will  be  noticeable,  the  febrile  symptoms  show- 
ing an  exacerbation  and  remission  every  twenty-four 
hours,  or  even  in  shorter  intervals.  The  exacerbation  in 
the  greatest  number  of  cases  will  set  in  in  the  evening  and 
rise  until  about  midnight,  when  the  remission  commences, 
so  that  in  the  morning  hours  all  the  symptoms  are  mildest. 
Yet,  the  symptoms  never  wholly  disappearing,  the  fever  is 
called  a  continued  or  continuous  one.  This  peculiarity  of 
the  febrile  process  may  bo  so  marked  that  it  nearly  ceases 
in  the  morning — remittent;  or  the  febrile  symptoms  may 
disappear  altogether,  to  return  on  another  day  at  about 
the  same  time — intermittent.  This  intermission  may  occur 
daily — quotidian;  or  every  other  day — tertian;  or  every 
three  days — quartan.  Or  the  fever  may  last  with  certain 
well-marked  symptoms  for  several  days,  then  disappear, 
returning  after  a  couple  of  days'  intermission,  to  react  the 
former  scene — relapsing  fever. 

A  prominent  feature  of  the  fever  is  the  one  which  refers 
to  a  condition  of  apparent  augmentation  or  depression  of 
the  vital  process  as  a  whole.  This  constitutes  the  charac- 
ter of  the  fever,  which  is  wholly  distinct  from  its  type,  al- 
though carelessly  this  expression  is  used  rather  indiscrim- 
inately.    If  the  essential  symptoms  of  fever  are  average 


in  degree  and  proportion,  none  preponderating  unduly, 
the  fever  is  called  erethic.  If  the  circulation  is  very  much 
increased  in  force,  the  respiration  is  deep,  the  skin  turgid 
and  very  hot,  the  eyes  are  glistening,  it  is  a  eynochal  fever. 
If.  on  the  contrary,  the  stamp  of  exhaustion  or  suppression 
uf  vital  forces  is  marked  on  the  whole  process,  we  speak 
of  it  as  an  adynamic  fever.  And  if  the  disturbance  of  the 
depressed  vital  functions  is  coming  on  insidiously,  or  is 
such  as  to  threaten  almost  at  any  moment  their  annihila.- 
tion,  we  call  it  mnh't/nant. 

From  what  has  been  said  it  is  plain  that  the  febrile  pro- 
cess in  the  same  individual  and  at  the  same  time  may  be- 
long to  different  varieties,  according  to  the  principle  of 
classification  applied.  For  example:  typhus  fever  is  al- 
ways an  idiopathic,  zymotic,  contagious,  eruptive  fever  of 
a  continuous  type.  It  may  be  or  not  sporadic,  malignant, 
ship,  or  jail  fever. 

Pathology. — To  understand  fully  what  occurs  in  fever, 
conditions  would  have  to  be  fulfilled  which  to  our  present 
anatomical,  physiological,  and  chemical  knowledge  are 
either  totally  hidden  or  obscure,  or  the  realization  of  which 
is  surrounded  by  such  difficulties  that  they  have  become 
only  partially  solved.  Granted  a  thorough  knowledge  of 
the  anatomical  structure  of  the  organs  and  the  systems  of 
the  body  in  perfect  health;  of  their  chemical  composition; 
their  relative  and  total  weight;  of  the  quantity  and  quality 
of  secretions  and  excretions;  and  testing  the  same  indi- 
vidual just  emerging  from  a  fever  in  all  these  respects, — 
the  ultimate  changes  wrought  by  fever  would  be  apparent. 

To  understand  how  these  changes  have  been  ])roduced  it 
would  be  necessary  to  know  the  quantity  and  chemical 
constitution  of  solid  and  liquid  food  consumed  during  the, 
fever;  the  alteration  of  the  circulation;  the  air  inspired 
and  expired  ;  the  quantity  of  force  expended  by  voluntary 
and  involuntary  motion  ;  the  quantity  and  chemical  com- 
position of  all  secretions  and  excretions  :  and  finally,  the 
amount  of  animal  heat  generated  during  the  fever.  More- 
over, to  guard  against  any  error  vitiating  the  value  of  these 
facts,  it  would  be  necessary  to  eliminate  all  the  influences 
of  local  diseases,  producing  the  fever  or  being  produced  by 
it.  Moreover,  all  the  above  occurrences  would  have  to  bo 
gathered,  not  as  a  whole,  but  in  parts,  in  regular  intervals, 
some  of  them  if  not  hourly  at  least  twice  a  day,  as  it  is 
known  that  periodical  fluctuations  do  take  place  in  the 
physiological  state  during  the  night  and  day.  Of  all  these 
matters  only  a  very  small  part  has  been  studied  with  such 
frequency  and  thoroughness  that  results  have  been  gained 
which  are  beyond  doubt. 

At  present,  instead  of  philosophical  speculations  and 
the  coining  of  a  more  or  less  ingenious  hypothesis,  a 
true  scientific  method  of  observation  and  experiment  rules 
the  science  of  pathology ;  and  if  no  great  advances  have 
been  made  in  clearing  up  the  pathology  of  fever,  it  is  not 
altogether  because  the  ways  are  unknown,  but  because  the 
means  and  time  to  unravel  the  complex  maze  of  the  febrile 
process  are  not  furnished  even  to  scientific  institutions,  not 
to  speak  of  single  individuals. 

What  is  known  with  certainty  is  this  :  that  the  waste  of 
organic  material  is  not  merely  owing  to  a  diminished  sup- 
ply of  food  or  to  an  imperfect  assimilation,  but  that  of  alt 
organic  sul>stances  the  albumen  of  the  body  is  dispropor- 
tionately consumed.  This  is  shown  by  the  fact  that  more 
than  double  the  quantity  of  urea  is  eliminated  than  is  nor- 
mal. The  quantity  of  urea  cannot  be  increased  unless  a 
corresponding  decomposition  of  nitrogenous  substances  by 
oxidation  takes  place.  Further,  more  carbonic  acid  gas  is 
given  off,  partly  by  breathing,  partly  by  insensible  loss, 
than  under  the  same  conditions  in  a  state  of  health.  The 
same  is  true  of  water.  But  neither  of  these  substances  is 
lost  in  so  great  a  proportion  as  urea.  Consequently,  it  Is 
not  improbable  that  the  body  does  not  become  poorer  in 
fat-generating  substances.  This  at  first  sight  somewhat 
paradoxical  assertion  finds  its  corroboration  in  the  fact 
that  at  the  close  of  very  wasting  febrile  diseases — for  ex- 
ample, typhoid  fever — a  marked  fatty  degeneration  of  the 
musclesis  found.  The  coloring-matter  of  the  urine  is  in- 
creased in  quantity,  which  demonstrates  disintegration  of 
the  red  blood-corpuscles  and  of  the  muscles.  The  urine, 
too,  contains  a  much  greater  proportion  of  salts  of  potash — 
another  argument  for  the  wa«teof  red  blood-corpuscles  and 
muscles.  Not  much  is  known  of  the  changes  in  the  other 
non-organic  acids  and  salts,  nor  of  the  quantitative  and 
qualitative  changes  in  the  other  secretions.  But  the  known 
changes  which  have  been  alluded  to  cannot  occur  except 
by  increased  oxidation.  And  as  oxidation  is  the  source  of 
heat,  during  fever  more  heat  is  necessarily  produced.  This 
increase  of  heat  in  the  body  is  found  even  during  the  cold 
stage;  and  although  the  outer  parts  are  colder  than  they 
are  normally,  yet  within  the  cavities  of  the  body  the  ther- 
mometer detects  an  increase  of  heat.  This  increase  is 
somewhat  moderated  by  the  body  giving  off  more  heat  by 
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conduction,  radiation,  and  evaporation,  or  br  all  three  com- 
bined. Nevertheless,  the  body  ret;iins  a  surplus,  which 
keeps  it  hotter  while  the  fever  hL-it--^  than  wilder  the  same 
oonditiony  in  the  normal  state.  That  wonderful  regulation 
by  whieh  the  body  in  the  physiological  state  keeps  its  in- 
ner trmporature  at  US. 5  F°..  contraeting  the  blood-vessels 
of  the  skiu  if  the  surrouudin;:;  medium  is  cold,  or  causing 
evaporation  by  sweat  if  the  surrounding  medium  is  hot, 
althou'^h  not  entirely  Inst,  is  materially  perverted  in  fever. 
P>tt/i<K/'iii/. — Limited  and  fragmentary  as  is  the  know- 
lodge  of  p;ithology  of  fever,  even  less  is  known  of  its  origin. 
Ono  hypothesis  has  certainly  been  shown  to  be  uuten- 
ablc — namely  this,  that  an  irritation  of  the  peripheral 
nerves  ean  produce  an  alteration  in  the  nervous  centres,  in 
consequence  of  which  fever  is  originated.  That  fever  ca.n 
be  produced  experimentally  by  injecting  septic  substances 
into  the  blood — that  contagious  and  infectious  fevers  arc  the 
result  of  peculiar  substanees,  which  get  into  the  circulation 
either  because  they  llout  in  the  air  we  breathe  or  because 
they  are  ctmtainod  in  what  wc  eat  and  drink — is  beyond 
doubt.  The  inference,  then,  is  strong  that  secondary  fevers 
also  are  generated  in  a  similar  manner,  the  local  diseases 
producing  some  substance  which  if  absorbed  contaminates 
the  bliiud  in  suL-h  a  way  that  fever  must  follow. 

In  \vh;it  manner  this  is  done  is  unknown.  Some  patholo- 
gists of  the  humoral  school  would  have  it  that  the  organic 
and  chemical  changes  in  the  blood  alone  arc  sufficient  so  to 
alter  the  whole  process  of  nutrition  and  assiiniiation  that 
a  general  disease,  called  fever,  must  be  the  result.  Accord- 
ing to  tlieir  views,  the  nervous  system  would  be  degraded 
to,  as  it  were,  a  mere  registering  apparatus  for  the  changes 
which  occur,  without  originating  or  influencing  them.  An- 
other party,  although  recognizing  that  the  blood  is  the  first 
bodily  constituent  on  whieh  the  fever-exciting  cause  acts, 
maintain  that  no  fever  couM  arise  if  the  blood,  having  un- 
dergone certain  changes,  did  not  act  in  a  manner  on  the 
nervous  contres^that  the  functions  of  nutrition,  assimila- 
tion, secretion,  and  particularly  the  regulation  of  animal 
heat,  cannot  be  kejit  any  longer  in  piiysiological  harmony 
by  the  nerves  leading  from  the  nervous  centres  to  the  pe- 
ripheral ])arts.  This  latter  hypothesis,  although  it  has 
hardly  reached  yet  the  dignity  of  a  theory,  seems  the  more 
probable  one,  and  is  held  by  far  the  larger  number  of  pa- 
thologists. (The  more  important  varieties  of  fever  are  de- 
scribed under  their  alphabetical  heads.) 

Ehnst  Krapkowizer. 
Fever  lllishy  the  LimUm  ficnzoin.  a  handsome  shrub 
of  the  orrier  Lanracejc,  common  in  the  Northern  States. 
Decoctions  of  its  bark  and  leaves  have  been  used  for  aro- 
matic and  stimulant  drinks  in  low  fevers.  Its  red  spicy 
berries  have  afforded  a  ])oor  sub>;titute  for  allspice.  It  is 
also  called  spice  bush  and  benjamin  tree. 

Fe'verfeW  (T.  e.  a  "febrifuge  "),  the  Pyrcthrum  Pnr- 
thcnituH.  a  large  perennial  herb  of  the  order  Compositic, 
ri'Si'inbling  clianiomile,  and  a  native  of  Europe,  sparingly 
naturalized  in  the  U.  S.  There  are  some  fine  cultivated 
varieties,  whicli  are  prized  in  the  flower-garden.  It  was 
formerly  much  used  as  a  rleobstrnent,  tonic,  and  febrifuge. 
U  is  not  much  used,  but  it  has  valuable  Tnedicinul  powers. 
Fe'vcrwort,  Wild  Ipecac,  Horse  Gentian,  or 
Tinker's  Weed,  a  coarse  perennial  herb  of  the  U.  S., 
tht!  TrioHtritin  pvrfu!'uttnm  of  the  order  Caprifoliacca).  Its 
root  is  used  as  a  cathartic  and  emetic.  It  is  mild  and  usu- 
ally safe.  A  smaller  species,  TrioHteum  anffUHti/oUam,  grows 
in  the  Southern  States. 

Few  I  IcNATiis  A.).  I).  D.,  TjL.D.,  an  eminent  ministorof 
the  Methodist  Epis;'opal  rhurch,  South.  He  was  b.  in  Au- 
gusta, tia.,  Apr.  II,  Ut^l',  and  d.  in -Athens,  (Ja.,  Nov.  2S, 
ls|,'>.  He  was  eduiratcd  at  Princeton  and  New  York,  and 
his  legal  studies  were  rlli-ected  by  (Jen.  Flonrnoy  of  Au- 
gusta. In  1H12  he  olitaincd  a  coloncrs  commission  in  the 
army,  whicdi  he  honorably  held  till  the  close  of  the  war, 
when  he  returned  to  his  legal  practice,  ilo  was  at  this 
time  tinctured  with  infidelity,  but,  becoming  a  Thristian, 
he  shortly  after  fin  1H2S)  entered  the  ministry  nf  (he  Meth- 
odist Episc'ijial  Church,  in  which  he  soon  rose  to  great  emi- 
nence, lie  was  the  founder  ami  lirsf  president  of  Kmnry 
College,  Oxford,  (Ja.  He  was  distinguished  in  the  highest 
councils  of  the  Chureh,  and  waH  an  able  defender  of  the 
South  in  the  (leiieral  ('<infereneo  <tf  ISII,  when  measures 
were  a'lopted  whiidi  led  to  the  organization  of  (he  Metho- 
dist KpiscopaM'hurch,  South.  He  suffered  for  years  from 
ha'tnorrhages  of  the  lungs,  which  oeeasioned  his  death.  He 
\va-<  highly  esteemed  for  his  eneyclopa'dic  attainments  and 
iiliundaiit  labor-t,  mul  as  irnudi  beloved  for  his  catholicity 
of  spirit  mid  childlike  simplicity.  T.  ').  Simmkks. 

Few  (WiM.lAM),  b.  in  r.altimore  CO.,  Mrl.,  .Tune  S,  17IS, 
removed  in  I75S  to  Orange  en..  N.  ('.,  and  to  Georgia  in 
1770.  H(!  was  chosen  to  the  State  convention  to  form  a 
constitution,  as  also  to  tho  assembly,  and  made  ono  of  the 


council.  With  tho  rank  of  colonel  be  served  in  the  war 
of  the  Revolution;  in  177S  he  became  surveyor-general, 
and  also  presiding  judge  of  the  Uiehniond  eo.  court.  From 
Jan..  17'^0,  to  17s;i,  lie  was  delegate  lo  the  old  Congress,  and 
also  in  17.SC;  a  uicmlx-r  of  the  national  constitutional  con- 
vention in  1787,  and  of  those  of  the  State  of  (teorgia  in 
171)0  and  1798;  U.  S.  Senator  from  Georgia  lTS'J-9;t,  and 
then  three  years  on  the  bench.  He  removed  to  New  York 
in  I7!>'.),  and  was  afterwards  in  tho  State  legislature,  com- 
missioner of  loans,  and  mayor  of  the  city.  D.  at  Fishkill, 
N.  Y.,  July  10,  KS2S. 

Fez,  province  of  tho  empire  of  Morocco,  by  whieh  it 
was  conquered  in  lo4S.  It  is  bounded  N.  by  the  Mediter- 
ranean, K.  by  Algeria,  S.  by  the  mountains*  of  Atlas,  und 
W.  by  the  Atlantic.  It  is  a  rich  champaign  country,  pro- 
ductive of  wheat,  honey,  tobacco,  olives,  and  wine.  Its 
population  is  estimated  at  3,200,000. 

Fez,  Fes,  or  Fas,  tho  capital  of  Morocco,  numbers 
10U,UU0  inhabitants,  and  is  situated,  according  to  the  state- 
ment of  the  Spanish  general  liadia  (,\li  Bey  cl  Abassi),  in 
hit.  'U°  0'  ;!"  N.  and  Ion.  5°  1'  U"  W..  in  *a  valley  ou  the 
north-western  elope  of  the  Atlas,  surrounded  by  mountains 
on  all  sides  except  towards  the  S.     Two  rivers  run  through 
the  city,  changing  their  names  whenever  they  change  their 
course.     Tims,  tho  river  which  rises  about  20  kilometres 
S.  W.  from  Fez  is  first  called  Ras-el-ma,  and  then,  on  en- 
tering the  city.  Ued-Fes  ;  in  the  city  it  unites  with  a  larger 
river  coming  from  the  S.  E.,  and  after  the  coniuuction  it  is 
first  called  Ued-Fes.  and  then  Ued  Tebu.  which  latter  name 
belonged  to  the  larger  river  before  it  entered  the  city.     Fez 
consists  of   Old   Fez  (Fes-el-bali)  and    New  Fez  (Fes-cl- 
djedid),  and  these  two  parts  of  the  city  are  two  kilometres 
distant  from  Ciich  other,  connected  with  one  street  only, 
whicli,  however,  is  densely  set  with  houses.     Old  Fez  lies 
to  the  N.,  and  its  eastern  part  rises  with  the  slope;  New 
Fez  lies  to  the  S.,  wholly  in  the  valley.     Old  Fez  numbers 
sixteen  quarters  and  has  seven  gates;  New  Fez,  only  two 
quarters    and    three    gates.     The    above-nientioued   rivers 
unite   l)etwecn   the  two    parts  of   the  city,  and    run  then 
througii  Old  Fez,  dividing  it  into  an  eastern  and  a  smaller 
western   part,  which  are  connected  with  each  other  by  six 
stone  bridges.     Uoth  Old  Fez  and  New  Fez  are  surroundcil 
with  walls  from  ;!0  to  40  feet  high,  from  0  to  7  feet  broad 
at  tho  base,  ab<mt  .'i  feet  at  the  toji,  and  built  of  a  mixture 
of  clay,  lime,  and  cement;  only  the  gates  arc  framed  with 
Btonc.     At  each  ImOU  metres  rises  a  quadrangular  tower  con- 
structed to  hold  cannon,  and  the  upper  passage  of  the  wall 
has  loopholes  adapted  for  defence.     liut  the  walls  are  in 
very  bad  repair;  only  those  of  New  Fez  arc  a  little  better 
preserved,  and  some  of  their  towers  rise  to  a  height  of  SO 
feet.     Yet.  althougli  two  detached  forts  of  stone  are  added 
to  these  fortifications,  one  to  the  E.  and  one  to  the  W.,  they 
would  afford  no  real  jiower  of  resistance  except  against  a 
native  enemy.     Fez  makes,  generally,  a  gloomy  impression, 
as   the  streets   are  ^  cry  narrow,   tho  jiultlic   squares  very 
small,  and   the   houses  two  or  three  stories  high,  without 
presenting  any  windows  to  tlie  street.     Pavement  docs  not 
exist,  whence  an  immense  dust  in  the  summer  and  deep 
mud  in  the  winter.     The  interiors  of  the  houses,  liowcver, 
are  often  very  handsome,  the  yards  being  paved  with  mar- 
ble and  tUv  walls  and  ceilings  of  the  rooms  covcrcii  wilh 
light    colors.      I'^ach    house    has   a    sjtring    or  fountain   to 
wash   away  ofial   and  dirt.     The  palace  of  the  sultan  of 
Morocco  comprises  the  whole  south-western  part  of  New 
Fez.     This   gigantic  palace  consists  of  nniny  largo  yards 
provided    with    arcades    and    snrroumled    with    buildings. 
The  harem,  situated  separately  in  the  S.  K.  corner,  aflorda 
room  for  more  than  llKIO  women.     Tho  garden  is  benutifulf 
and  yields  the  finest   European  vegetables,     llesidea  this, 
the  sultan  has  another  but  siiniller  palace  called  Ihi-Djelud, 
situated    between  Old   and    New   Fez,  and   built — probably 
by  European   renegades — in   the  style  of  the   Itenaissanoo, 
blended  with  Moorish  irleuH.     A  couple  of  miles  S.  of  Now 
Fez  he  has  a  summer  palace,  and  here  is  laid  f)ut  a  cnmp- 
ing-grouml  (Mhalla)   for  the  army,  which   is   nlwiiya  sta- 
tioned near  the  person  of  the  sultiin.  (he  s<ddiers  encamp- 
ing in  tents,    .\mong  the  renuirkalile  buildings  aro  also  (ho 
mosques  of  Karuliin  and   EI   Mulei   Edris.     The  former  is 
of  immense  dimensions,  and   rests  on  about  SOO  eutumns. 
It    is   situate.l   in  (he   middle  of  Old  Fez,  and   is  very  rich. 
Its  arehitecture   is   wilhr>ut   harmony,  heavy   but  durable. 
A  library  consisting  of  matiuscripts   is  cunnectecl  with  the 
mo«.|ue,  and  even  science  is  (anght  here.     Tho  mosque  of 
El   Mulei   Edris,  named  af(er  the  founder  of  the  city,  lien 
close  by  (he    Karubin.  is  very  old,  and  of  an   architertnro 
whieh  evidently  imitates  the  Christian  temple.      It   has  no 
court.     The  main  building  consists  of  one  single  quadran- 
gular   nave  without    eidumns,  and  rnntains  the   tomb  of 
Mulei  Edris.     This  mosque  \»  a  refugo  for  fugitive  crimi- 
nals.    Fez  has  eleven  moflqneH  of  importanoo,  boRidea  a 
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great  number  of  smaller  ones.  Although  the  natives  are  I 
hospitable  in  the  highest  degree,  yet  the  great  conBux  of  ] 
foreigucrs  has  made  inns  and  hotels  necessary.  The  best  j 
onesrwhich  are  built  to  lodge  both  men  and  animals,  are 
called  tmadnk:  they  are  large  and  substantial  buildings, 
but  entirely  without  furniture.  The  city  has  a  considerable 
traile  with  Marseilles.  Gibraltar,  Cadiz,  and  Lisbon.  Raw 
and  manufactured  silk,  cotton,  cloth,  paper,  arms,  tea, 
sugar,  and  spices  arc  imported  from  Europe.  Tanning, 
we'aving,  and  pottery  are  the  principal  manufactures  of 
the  country,  and  form  the  exports.  Fez  is  unsurpassed  in 
the  manufacture  of  silk  scarfs.  The  inhabitants  are  a 
mixed  race  of  .Vr.abs  and  Berbers,  ugly,  very  uncleanly,  and 
fanatical  in  religion.  From  8000  to  10,000  Jews  live  here. 
Fez  was  founded  at  the  end  of  the  eighth  century ;  as  to 
the  exact  date,  authorities  disagree.  Edris,  a  rcl.ative  of 
Haroun-al-Raschid,  was  its  founder,  and  he  was  very  for- 
tunate in  selecting  the  location  of  the  city.  From  several 
points  in  the  surroundings  of  Fez  it  seems  evident  th.at 
there  must  have  been  earlier  Roman  settlements  in  these 
localities.  The  etymology  of  the  name  of  Fez  is  uncer- 
tain. At  the  time  of  the  Crusades  it  was  one  of  the  most 
magnilicent  cities  in  the  Mohammedan  world,  but  since  the 
middle  of  the  sixteenth  century  it  has  declined. 

A.  NiEMASN. 

Fezzan'  [the  ancient  Phasmia],  a  kingdom  of  North- 
ern Africa,  between  lat.  21°  and  .'SI"  N.  and  Ion.  12°  and 
17°  E.,  bounded  N.  by  Tripoli,  and  on  the  other  sides  by 
the  Sahara.  The  northern  part  of  the  country  is  covered 
with  bare  hills  of  black  quartz  sandstone,  without  rivers 
.ind  almost  without  vegetation.  The  southern  part  is  level 
land,  often  consisting  of  dry  sand.  Only  one-tenth  of  the 
soil  is  cultivable.  The  climate  is  in  summer  extremely  hot, 
and  at  all  seasons  very  dry.  Wheat  and  barley  are  cul- 
tivated; dates,  figs,  aiid  lentils  are  the  principal  articles 
of  foud.  Horses  and  camels  are  reared,  but  cattle,  and 
even  sheep,  are  rare.  Lions,  tiger-cats,  and  j.ackals  are 
abundant:  also  gazelles  and  ostriches.  The  inhabitants, 
whoso  number  is  estimated  at  about  50,000,  are  a  mixed 
race  of  Berbers.  Tuarioks,  Arabs,  and  negroes.  They  are 
governed  by  a  sultan,  who  pays  a  tribute  to  the  viceroy  or 
rail)  of  Tripoli.  Moorzook  is  the  capital  and  the  rendez- 
vous for  the  caravans  coming  from  Cairo.  Tripoli,  and 
Timbuctoo,  which  occasion  a  considerable  trade. 

Fibre.     See  Nerve-Fibre,  by  E.  C.  Seguin,  M.  D. 

Fi'bre  [Lat.  ^6rn,  a  "fibament"].  Man  has  for  ages 
availed  himself  of  the  filamentous  character  of  various 
parts  of  plants  to  make  clothing,  domestic  utensils,  parts 
of  instruments  of  the  chase,  and  shelter  for  himself  and 
his  possessions.  The  animal  kingdom  has  also  been  laid 
under  contrihution  from  the  earliest  times,  and  even  the 
mineral  kingdom  contributes,  in  the  substance  known  as 
asbestos,  a  fibre — in  the  general  sense  of  the  word — which 
has  various  uses  in  the  arts.  The  history  of  the  employ- 
ment of  these  dilFerent  materials,  their  uses,  and  the  details 
of  those  processes  of  manufacture  by  which  they  are  con- 
verted into  fabrics  for  the  use  of  man,  belong  properly  to 
the  dilferent  articles  in  this  work  in  which  they  are  sever- 
ally described.  (See  Silk,  Wool,  etc.)  But  the  minute  cha- 
racteristics of  the  principal  vegetable  fibres,  and  the  points 
on  which  their  value  for  particular  purposes  depends,  are 
most  conveniently  studied  by  grouping  them  under  one 
subject.  Anatomically  considered,  vegetable  fibres  may  be 
referred  to  three  diff"erent  sources:  viz.  (1)  plant-hairs,  (2) 
fibro-vascular  bundles,  or  {'.\)  the  separate  constituents  of 
the  latter.  (1)  The  important  plant-hairs  employed  for 
textile  purposes  are  the  long,  single  cells  which  are  attach- 
ed to  the  seeds  of  certain  species  of  GoKmfpiitm  (cotton). 
(2)  Fibro-vascular  bundles  are  obtained  from  the  stems  of 
endogenous  plants,  and  consist  chiefly  of  long  bast-cclls, 
with  an  admixture  of  spiral  ducts  {e,  tj.  Manila  hemp). 
(.3)  The  principal  elements  of  fibro-vascular  bundles  of  ex- 
ogens — namely,  bast-cells  and  woody  tissue — are  used  sep- 
arately as  fibres  for  spinning  or  for  papermaking  (c.  f/. 
flax  and  poplar-wood).  These  structures  are  cells  of  dif- 
ferent shapes,  sizes,  and  thickness  of  wall.  Although  they 
are  derived  from  sources  so  different,  they  possess  in  com- 
mon certain  chemical  and  ])hysieal  properties  which  must 
be  considered  before  an  examination  of  individual  fibres  is 
undertaken. 

Chemical  Characters. — The  principal  material  of  vege- 
table tissues  consists  of  cellulose  (CeHioOa,  or  some  higher 
multiple,  O1RU30O15).  This  is  generally  accompanied  by 
an  incrusting  substance  which  greatly  reduces  the  flexibil- 
ity of  the  fibre.  Fibres  are  freed  from  this  incrusting  mat- 
ter by  the  careful  use  of  acids,  alkalies,  and  bleaching 
agents.  Cellulose  dissolves  in  an  ammoniacal  solution  of 
cupric  oxide.  (For  an  account  of  other  changes  produced 
by  chemical  agents,  see  Gt'n-cottox,  P.\RcnMEST-PAT'ER.) 
Plii/sical   ProperticB. — Fibres   vary   in   color,    from  the 


snow-white  of  china-grass  ( Bohmeria  nivea)  to  the  grayish- 
black  of  TtUaiidnia.  All  vegetable  fibres  are  doubly  re- 
friugent  in  polarized  light.  The  conductive  power  of  veg- 
etable fibres  for  heat  appears  to  be  greater  in  the  direction 
of  the  length  of  the  fil^re  than  perpendicular  to  it.  The 
hygroscopic  power  of  fibres  is  shown  in  the  following  table 
by  Wiesner  [Uohsloffe,  J  293): 

PjL  Pcrc'intapc  of  water  Greatest  arooaot 

when  air-dry,  of  water. 

Esparto 6.95  1.3.32 

Belgian  flax 6.70  13.90 

Cotton 6.66  20.U9 

Fresh  jute 6.00  23.30 

Manila  hemp 12.50  about  40.00 

Cotton. — Cotton  fibres  are  the  hairs  which  grow  upon  the 
seeds  of  species  of  Gosst/phtiit.  plants  belonging  to  the  mal- 
low family.  Five  species,  now  much  mi.xcd  up,  produce 
most  of  the  cotton  of  commerce — G.  arhareum,  bai-baUensef 
herbaceum,  hiritittumj  rcflt/ioBunl.  In  India  and  China  G. 
arboreum  andrefiijiosum  are  extensively  cultivated  :  G.Jiir- 
ftntnm  is  common  in  the  West  Indies:  G.  barba(U-nfie  and 
hcrbaeeum  are  those  best  known  in  the  V.  S.  The  seeds 
are  numerous  in  the  capsule  (boll),  which  splits  from  the 
top  into  three  or  five  parts  as  the  fruit  ripens.  Each  seed 
is  clothed  with  delicate  cells  of  variable  length.  Very 
short  hairs  are  mixed  thickly  with  tlie  longer  cells,  which 
are  used  as  fibres.  The  longer  cells  vary  in  length  within 
certain  limits  in  different  species  j  the  following  measure- 
ments by  Wiesner  are  averages: 

Gossypium  barbadense 3.89-4.05  cm. 

"  arboreum 2.,50 

"  herbaceum 1.03-1.82  cm. 

The  cells  are  slender  cylinders,  with  a  slight  enlargement 
a  little  above  the  base,  after  which  they  taper  to  the  sum- 
mit. The  thin  walls  colla])se  and  twist  as  the  seed  ripens, 
so  that  the  slender,  tapering  tubes  become  spiral  bands. 
The  breadth  of  the  flattened  cells  varies  in  different  species. 
The  measurements  (from  Wiesner)  arc  given  in  fractions  of 
a  millimetre : 

G.  barbadense,  0.0192-0.0279,  most  common  0.0262 
G.  arboreum,    0.0200-0.0378,     "  "         0.0299 

G.  Aer6crc«;;/!,  0.0119-0.0220.     "  "         0.01S9 

G.  rellgiosiim,  0.0255-0.0400,     "  "         0.0333 

The  spiral  is  irregular,  sometimes  turning  to  the  right,  and 
then  abruptly  turning  in  the  opposite  direction  :  ooeasion- 
allv,  there  is  simply  a  folding  of  one  edge  of  the  band  over 
the  other.  These  spirals  adapt  the  cells  for  spinning.  Con- 
tiguous fibres  cling  together  slightly  by  interlocking  their 
spirals  as  they  are  drawn  out.  and  this  slight  grasji  is 
strengthened  by  torsion  of  the  thread  at  the  spindle. 
Length  of  fibre  is  known  in  the  cotton  trade  as  length  of 
"  staple." 

Fin.  1. 


Cell  ut  tottuu  vlTu  di.uu.). 

Under  a  magnifying  power  of  200  diameters,  the  flat- 
tened cell,  if  ripe,  exhibits  jdainly  the  cell-walls  and  the 
space  between  them,  which  is  filled  with  air.  In  excep- 
tional cases  the  walls  are  thick,  and  then  the  air-space  is 
reduced  to  a  slender  dark  line.  The  surface  of  the  wall 
has  a  cuticular  layer,  which  may  appear  unevenly  striated, 
somewhat  granular,  or  nearly  smooth.  When  a  cotton  fibre 
is  placed  in  an  ammoniacal  solution  of  cupric  oxide,  the 
cell-wall  dissolves,  and  leaves  the  cuticular  layer  somewhat 
altered  in  shape.  The  same  phenomenon  is  observed  in 
the  case  of  other  plant-hairs — for  instance,  vegetable  silk 
— but  never  in  bast-cells.  This  use  of  the  solvent  serves 
for  the  positive  discrimination  of  the  textile  plant-hairs. 
The  cotton  fibre  is  usually  white,  but  may  be  tinged  yel- 
low (G.  reltgiosum).  The  finer  short  fibres  are  frequently 
colored  green  (C  liirsiiium).  This  becomes  rose-red  on  the 
addition  of  dilute  acid,  but  the  green  color  is  restored  by 
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aiiini'>uia.  Tho  removal  of  the  cotton  fibre  from  the  opi- 
ilL-riiiis  of  the  seed  is  effected  without  material  injury  to  tho 
haira  of  black-sccd  cotton  by  lucuns  ol"  the  saw-j^in.  In 
green-seed  cotton  the  fibres  arc  more  closely  adherent. 
The  shorter  hairs  which  remain  after  the  ginuiu*?  are 
utilized  in  papermaking.  The  characters  which  deter- 
mine the  commercial  grade  of  cotton  are  length  of  staple, 
fineness,  and  whiteness.  In  sea-island  cotton,  always  black- 
seeded  {O.  barbixflense),  the  hitler  qualities  arc  found  com- 
bined with  great  length  of  staple.  The  cotton  of  Louisiana 
is  short-stapled,  fine,  and  white:  that  from  G.  rcligiosuin 
(and  (/.  jhtridum)  is  &bort-stnpIeu.  fine,  and  yellow. 

Bninhnx  W'ttoL — The  mature  seeds  of  many  Bombacca; 
arc  packed  in  their  capsule'*  in  a  mass  of  silky  hairs  which 
have  become  detached  during  ripening.  These  hairs  are 
single  cells  of  brilliant  lustre  and  a  yellowish-brown  color. 
It  cannot  be  spun  except  when  mi.Kcd  with  cotton  or  other 
fibres,  which  it  can  in  no  way  improve. 

Vvijftahln  .SV/A'.^l'ndcr  this  name  are  grouped  the  fibres 
which  grow  on  tho  seeds  of  many  milkweeds  (Asclepia- 
dacca;  and  the  like).  The  remarkable  fineness  and  lustre 
of  these  fibres  have  led  to  many  futile  attempts  to  employ 
them,  either  alone  or  with  cotton.  The  fibre  is  so  weak 
and  brittle  that  it  would  be  useless  for  weaving  even  if  it 
could  be  spun.  A  species  of  Jicaumontiu  in  India  yields  a 
vegetable  silk  of  greater  strength  and  almost  pure  white- 
ness.    It  is  used  in  the  manufacture  of  artificial  flowers. 

f*ibro-vtmciiiar  Bnndles  uf  KitdotjrnouH  Plants.  —  A'cio 
Zeniand  Fiitx. — This  fibre  is  obtained  from  Phormium  tcnax, 
now  extensively  cultivated  in  New  South  AVales.  The  leaves 
yield  22  per  cent,  of  merchantable  fibre  The  fibre  is  yel- 
lowish, and  composed  of  bast-eells  mixed  with  ducts  and 
cambium-cells.  Tho  ba?t-cells  are  0.0US-0.l)IS9  milliniMro 
broad,  and  2.7-J.Go  millimetres  long.  These  form  the  raw 
fibre,  which  often  exceeds  a  mdtre  in  length.  New  Zealand 
flax  is  fitted  for  cordage  by  its  strength  and  resistance  to 
tho  action  of  water  and  the  atmosphere.  According  to 
Labillardiere.  the  absolute  strength  of  New  Zealand  llax, 
hemp,  and  flax  are  in  the  ratio  of  fio  :  4ii :  l^4J) ;  silk  =  100. 

Alui^  Fibre. — This  is  obtaineil  from  tropical  species  of 
Aiue.  The  fibre  is  white,  of  brilliant  lustre,  and  of  nearly  the 
same  thickness  throughout  its  great  length  of  20-i»0  centi- 
miitrcs.  It  is  made  up  chiefly  of  bast-cells  '[.?*-?>.72  milli- 
metres long,  which  do  not  readily  separate  from  the  bundle. 
The  fibres  are  u^cd  in  tho  rough  utate  for  cordage.  The 
finest  aloe  fibres  are  spun  and  woven  for  fine  muslins, 

Mnuila  lUiup. — This  fibre,  known  also  in  commerce 
under  the  names  plantain  fibre,  Siam  hemp,  Mcnado  hemp, 
and  white  rope,  is  obtained  from  the  clasping  leaf-stalks 
of  MuHu  tcj-tiftM  of  the  Philippine  Islands.  The  fibres  of 
other  species  of  .Ifima  have  been  employed,  notably  the 
plantain  and  banana.  Tho  outer  jmrts  yield  coarse  fibres 
seven  metres  long— the  inner,  finer,  about  two  metres.  Tho 
fibre  consists  chiefly  of  bast-cells  2.7  millimt^tres  long  and 
.02'J  millimetre  thick.     Manila  hemp  is  used  for  cordage. 

Af/fivr  Fibre,  from  A</'ive  Annriraiifi,  now  cultivated  in 
many  warm  climates,  is  less  tougli  and  flexible  than  Manila 
hemp.  It  is  extremely  light,  and  is  capable  of  extensive 
use  in  rigging,  but  it  has  of  late  been  more  employed  as  an 
addition  to  bristles  in  tiie  manufacture  of  brushes. 

Cocofthut  Fibre,  from  species  of  (''trox,  a  tropical  palm, 
is  known  in  commerce  under  the  name  coir.  It  consists 
of  the  fibro-vascular  bundles  of  the  husk  of  tho  fruit.  It 
is  reddish-brown  in  color,  very  strong,  and  withstands  tho 
action  of  water  for  a  long  time.  It  is  regarded  by  (Jrothe 
as  tho  lightest  of  all  fibres  which  can  be  used  for  making 
cordage.  The  raw  fibre  is  JO-.l.'i  centimetres  thick,  and 
consists  of  many  structural  elements.  Tho  bast-eells  are 
tlie  most  important,  Tlicso  arc  from  half  a  milliniclro  to 
one  millimetre  in  length,  and  D.OIO  m.  broad.  The  walls 
are  unequally  thickened.  Coir  is  one  of  the  most  important 
vegotablo  fibres  of  the  tropics.  It  is  now  used  for  twine, 
cordage,  tapestry,  brushes,  coarso  paint-brushes,  and  even 
machine-belting. 

J'im-fip/dc  Fibre. — The  fibres  of  tho  leaves  of  several 
sjiecies  of  firmnelia  aro  employed  for  textile  purposes. 
Jtromifia  Knrntfia,  of  South  America,  yields  a  whitish, 
glistening  fibre  which  resembles  Manila  hemp,  but  is 
coarser,  weaker,  and  less  flexible.  The  fibres  are  cylin- 
drical and  about  a  miitro  in  length,  seldom  exceeding  1.2 
millimetres  in  thickness.  lis  constituents  are  chiefly  thin- 
walled  bast-cells,  with  a  few  spiral  vessels.  AVhcn  carefully 
prepared  the  finest  fibres  can  i»«  used  for  delicate  fabrics. 

linnt-Fibrvn  frtim  ExiHjrtumn  /'tiititn. — These  arothc  inner 
layer  of  the  bark.  They  are  long,  flexiblt^  cells,  with  thick 
walls,  aggregated  with  parenchyma  in  bundles  or  bands 
wliieh  are  separated  by  very  Darrow  (or  in  somo  oases 
wide)  medullary  rays. 

FInx. — This  is  the  bast -fibre  of  species  of  At'oMm,  phiefly  L. 
usitiittHfiinium,  of  wbieb  t  here  are  several  varieties.  The  sepa- 
ration of  the  bast-fibres  of  flax,  hemp,  etc,  from  their  coutig- 


I  uous  tissues  involves  mechanical  and  chemical  manipulations 
I  which  are  elsewhere  described  in  detail.     The  stems  aro  first 
I  subjected  in  mass  to  the  action  of  water,  either  cold  or  warm. 
I  A  kind  of  fermentation  ensues,  after  which  the  bast-fibres 
f  can  be  separated  from  the  surrounding  tissues  by  mechanical 
\  means.    The  processes  are  known  as"  retting  "and  *'  scutch- 
I  ing."    The  btst  results  have  been  reached  by  what  is  known 
as  warm-water  rotting,  followed  by  the  use  of  a  heckling 
maebiue,  from  which,  according  to  the  quality  of  the  flnx- 
plant,  15-20  percent,  of  pure  flax  has  been  obtained.    Tho 
length  of  flax  fibres  thus  separated  varies  from  a  fifth  of 
a  mcitre  to  a  metre  and  two-fifths;  their  width  varies  from 
0.0 15-0. G20  millimetre.     The  fibres  are  made  up  of  regular 
cylindrical  cells  whi(rl»  taper  towards  the  ends.     Thecalibre 
of  the  cells  is  very  minute,  and  is  often  reduced  so  that  it 
appears  a  mere  dark  line.     The  cells  are  2—1  centimetres 
long  and  from  0.015-0. 017  millimetre  broad.      Hero  and 
there  minute  canals  are  to  be  detected  in  the  walls,  and  by 
crushing  the  cell-wall  exhibits  spiral  markings.  The  micro- 
scopic appearance  of  fresh  flax  bast-cells  ditlers  from  that 
presented  by  manufactured  fibre.     The  thickening  layers  uf 
Fig.  2. 


Bast^ell  of  flax  (170  diam.). 
tho  cell-wall  arc  more  or  less  broken,  and  the  cells  are 
covered  with  dark  lines  which  are  nearly  parallel  to  each 
other,  and  generally  run  in  the  direction  of  tho  length  of 
the  cell.  This  appearance  is  seen  under  a  magnifying 
])owerof  200-^00  diameters.  The  best  flax  fibre  is  whitif^b. 
and  this  absence  of  color  is  secured  by  the  best  methods  of 
preparation.  Much  of  tho  Belgian  flax  is  steel-gray,  and 
that  of  Egyj)t  is  grayish-yellow.  Flax  has  a  delicate 
silky  lustre.  The  total  absence  of  any  lustre  is  an  indica- 
tion that  tho  bast-colls  have  not  been  wholly  freed  from 
surrounding  tissues.  Irish,  Belgian,  and,  of  late  years, 
Italian  flax  is  regarded  finest.  The  Irish  fibre  is  very 
fine,  soft  to  the  touch,  and  strong.  Many  Belgian  varieties 
are  nearly  as  fino  as  the  Irish,  and  exceed  it  in  length. 
The  longest  fibre  comes  from  Kgypt.  It  is  CKirse  and  hard 
to  bleach,  but  very  strong.  The  use  of  flax  in  tho  manu- 
facture of  linen  thread  and  linen  fabrics  can  bo  traectl  far- 
ther back  than  that  of  any  other  textile  vegetable  fibre.  It 
is  sfiun  before  bleaching. 

JIvmp. — This  fibre  consists  of  tho  bast-cells  of  (\iun>tbia 
Hntiva,  a  plant  of  tho  nettle  family.      Hemp  fibre   is  gene- 
rally longer  than  fia.v  fibre,  sometimes  reaching  a  length 
Fig.  :i. 


Bast-coll  of  hemp  ( 170  diam.). 
of  one  or  two  mi'^tres.  or  even  more     Whitish  and  grnvish 
fibres  are  best,  the  greenish  come  ncxi.  and  lastly  cunielho 
yellowish.     Jiemp  fibre,  oven  when  finest,  contains  a  mix 
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ture  of  parenchyma  with  the  bast-oells.  The  latter  are  not 
so  regular  as  those  of  flax.  The  walls  are  not  always 
equally  thick,  but  they  are  in  general  strongly  thickened, 
and  exhibit  the  canais  which  have  been  described  under 
Flax.  The  air-s|).ace  in  the  cells  equals  one-third  of  the 
whole  breadth  of  the  cell.  Wiesner  has  shown  that  an  am- 
moniacal  solution  of  eupric  oxide  serves  for  t,he  discrim- 
ination of  hemp  from  flax.  Under  the  influence  of  this 
agent  the  inner  layer  separates  and  becomes  much  crum- 
p"ed,  while  the  outer  portion  of  the  cell-wall  becomes  swollen 
and  exhibits  a  fine  par.-iUel  marking.  Flax  ,and  cotton  be- 
come blue  bv  the  action  of  iodine  solution  and  sulphuric 
acid,  but  hemp  turns  somewhat  greenish.  The  finest  hemp 
is  Bolognose,  but  by  far  the  largest  amount  comes  from 
Russia.  It  is  not  so  fine  as  the  hemp  from  Prussia  or  Aus- 
tria. The  hemp  produced  near  Strasbourg  is  used  for  spin- 
ning.    Ilemp  is  chiefly  used  for  fine  and  coarse  cordage. 

Mall<iw  Hciiij). — Several  plants  of  the  mallow  family  yield 
fibres  which  may  be  treated  of  in  this  place. 

Hiltivcus  canytabinits  oflndia,  now  cultivated  in  the  West 
Indies,  where  it  is  called  ambnrce,  has  fibres  of  unequal 
length  and  difi'ering  greatly  in  their  thickness.  The  bast- 
cells  are  1-6  millimetres  long  and  .a20-.0il  millimetre 
thick. 

Sida  retiisa  and  other  species  of  Sida  are  much  used  in 
India  as  sources  of  fibres,  which  are  coarse  or  fine  accord- 
ing to  the  mode  of  preparation.  The  bast  is  without  lustre 
and  of  remarkable  strength.  The  fibres  consist  almost 
wholly  of  flattened  irregular  cells,  which  in  other  charac- 
ters much  resemble  the  bast-cells  of  flax.  Sunn  hemp  is 
produced  from  stems  of  Crotolarin,  a  plant  of  the  pulse 
family.  It  is  a  fine  and  very  strong  fibre,  only  slightly 
hygroscopic.  It  is  known  in  India  also  as  Madras  hemp. 
The  flattened  fibres  are  striated,  and  vary  in  width  from 
0.02-0.35  millimt'tre.  Tercum  fibre  and  Jeteo  fibre  are 
from  the  stems  of  plants  of  the  milkweed  family. 

Cliiiin-Grass  mid  Rrimic. — These  are  from  plants  of  the 
nettle  family — the  first  from  Ilo/imcria  iih'cii,  and  the  second 
from  B.  lenaciti'iiiia.  China-grass  is  cultivated  in  India 
and  Southern  Chin,a.  The  bast  is  very  tough,  and  can  be 
finely  divided  into  minute  fibres,  which  are  kuown  as  cot- 
tonized  fibre.  It  is  whiter  and  more  lustrous  than  ramie 
fibre,  but  in  other  respects  does  not  differ  widely  from  it. 
linmir  is  cultivated  in  China  and  Japan  and  iu  some  parts 
of  America.  By  the  •' cottonizing  "  ])rocess  tho  fibres  are 
broken  up  into  the  bast-cells,  which  are  themselves  some- 
times broken.  It  is  frequently  possiljle  to  detect  under  the 
microscope  traces  of  the  mechanical  injuries  which  they 
have  received  in  the  process.  From  the  coarser  fibres  cord- 
age is  made,  but  from  the  finer  the  so-called  f/rass-idolh  or 
ffrass-lincn  is  woven.  The  manufaetiire  was  formerly  con- 
fined to  India  and  China,  but  of  late  it  has  been  under- 
taken in  Germany. 

Jute  is  the  fibre  of  several  Indian  species  of  Corchorua,  a 
plant  of  the  linden  family.  Corchonm  capsutaris  is  the 
species  most  commonly  employed  in  cultivation.  In  warm 
countries  the  culture  of  jute  presents  few  difficulties.  The 
seed  is  sown  in  April  or  May  ;  in  June  or  July  the  plant  is 
in  flower;  in  September  or  October  the  fruit  is  ripe.  The 
strength  and  flexibility  of  this  fibre,  like  those  of  flax,  hemp, 
and  ramie,  diminish  at  the  time  the  fruit  matures.  The 
bast-cells  at  that  time  become  woody  and  more  brittle,  so 
that  it  is  always  desirable  to  cut  the  stems  before  the  ripen- 
ing of  the  fruit.  The  yield  of  jute  is  said  to  be  from  two 
Fre.  4. 


Bast-cell  of  jute  (170  Jiam.). 

to  five  times  as  great  as  that  of  hemp  or  flax.  The  stalk 
is  three  to  four  metres  high.  The  fibre  of  jute  is  very 
silky,  slightly  colored,  and  composed  almost  wholly  of 
bast-cells,  which  are  cylindrical,  somewhat   flattened,   or 


prismatic.  The  cells  are  0.8—4.1  mm.  long,  and  O.OIG  mm. 
thick.  The  most  striking  peculiarity  of  its  microscopic 
structure  is  the  total  lack  of  parallelism  between  the  inner 
and  outer  surfaces  of  the  wall.  At  many  points  the  cell- 
wall  is  much  thickened,  while  in  others  it  is  as  thin  as  in 
vegetable  silk.  The  sameunevenness  is  seen  in  a  few  other 
fibres,  but  not  in  flax  or  hemp.  Jute  in  its  finest  state  has 
such  a  brilliancy  of  lustre,  and  takes  colors  so  well,  that  it 
has  been  much  used  to  mix  with  silk.  Much  has  been  cm- 
ployed  as  a  substitute  for  human  hair  in  the  manufacture 
of  chignons,  etc.  Of  late  it  has  found  an  extensive  use  in 
papermaking.  Jute  was  formerly  imported  from  Calcutta, 
and  was  used  chiefly  in  the  manufacture  of  bagging.  The 
term  gunny  bagging  ('joni,  a  Madras  word)  was  applied 
not  only  to  this,  but  to  coarse  fabrics  made  out  of  sunn, 
Crotolaria  jinicca.  Much  jute  is  brought  into  the  market 
in  the  form  of  jute  butts,  iu  which  state  it  is  taken  by  the 
papermakcrs.  A  fibre  much  like  jute,  and  frequently 
mixed  with  it,  is  obtained  from  Ahehiioschus  (//ittVei/s) 
tctraphijUns^  a  plant  of  the  mallow  family  from  India.  The 
bast-cells  are  I-l.G  ram.  long  and  about  0.010  thick. 

Esparto  Fibre. — This  is  obtained  from  the  stems  and 
leaves  of  Mncrochloa  tenaeisshita,  a  grass  of  South-western 
Europe.  The  fibre  has  been  employed  in  the  manufacture 
of  coarse  twine,  but  is  now  used  wholly  for  papermaking. 

Any  of  the  fibres  which  have  been  spoken  of  can  be  used 
in  the  manufacture  of  jiaper,  but  only  a  few  of  them  can 
bo  economically  employed  for  this  purpose  at  first  hand. 
The  fibres  first  serve  in  cordage  or  in  woven  fabrics,  and 
then  are  turned  over  in  the  form  of  rags  to  the  papermaker. 
Fibres  for  paper  must  be  waste  products  or  very  cheap  raw 
material  (tor  instance,  wood-tissue)  which  can  be  econom- 
ically worked.  Zhania  (wild  rice).  Phrnymites  (reed),  and 
the  straw  of  cereals  are  used  in  the  manufacture  of  differ- 
ent grades  of  paper. 

Paper  Mulbcrri/. — This  plant,  which  belongs  to  the  fig 
family,  furnishes  the  fibres  of  which  the  tapa  cloth  of  Poly- 
nesia and  the  common  paper  of  Japan  are  made.  The  inner 
bark  is  beaten  to  a  pulp  and  sj)read  out  in  thin  layers. 
Much  of  the  Japanese  paper  contains  some  vegetable  muci- 
lage by  which  the  texture  is  rendered  firmer,  but  in  general 
the  tissues  cohere  without  the  addition  of  any  size. 

Bast  Tissue. — The  bast  of  the  linden  and  some  other 
exogenous  plants  may  be  separated  from  the  stem  in  broad 
and  thick  bauds,  which  can  be  split  up  into  thin  ribbons. 
From  these  thin  bands  the  coarse  Russia  matting  is  made. 

Bast  of  the  Linden  (  Tilia  parvifoliu  and  T.  gralidl/ulia). 
— Stems  thirty  to  forty  centimetres  high  arc  best  for  the 
purpose.  From  these  stems  strips  six  to  seven  centimetres 
broad  can  be  taken.  Their  ultimate  bast-cells  arc  very 
thick-walled,  and  sometimes  much  widened  in  the  middle. 
Cuba  bast,  used  for  tying  up  packages  of  cigars,  is  from 
Paritiiim  tiliaeeum  and  elaiiiiii,  plants  which  may  be  re- 
ferred to  the  genus  Hibiscus,  of  the  mallow  family.  Laijctta 
Vinlearia,  the  lace-bark  tree,  yields  a  delicate  but  strong 
white  bast  which  has  open  meshes  like  coarse  lace.  Daphne 
eannnbina,  .another  plant  of  the  same  order  (Thymelaecao), 
has  a  tough,  fibrous  bast,  which  is  employed  in  India  for 
the  manufacture  of  cordage  and  paper. 

H'oryf/y  Fibres. — These  are  not  used  for  spinning,  but 
they  arc  finding  extensive  application  in  papermaking, 
and  their  characters  should  now  receive  attention.  Two 
important  woods  are  selected,  poplar  and  spruce,  both  of 
which  arc  disintegrated  cither  by  mechanical  means  or  by 
chemicals.  In  some  mills  the  wood  is  boiled  under  pres- 
sure, with  or  without  the  prcscuee  of  alkalies,  after  which 

Fig.  5. 


Spruce  fibre  (170  diam.). 
it  is  easily  broken  down  into  its  cells.     In  the  Voelter  pro- 
cess the  wood  is  simply  ground  upon  a  rough  surface,  and 
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tho  fibres  are  sufficiently  fine  for  papcrmaking.     The  pro- 
ceeses  will  bo  fouuU  described  under  tUe  title  Paperuakino. 

Fig.  G. 


Poplar  fibre  (170  diam.). 

CJicmical  Testa /or  Vcf/etablc  Fibres. — A.  Iodine  in  eolu- 
tiojij  /u/luw€(i  by  Hulfj/uiric  acid.  1.  Blue  color:  cotton; 
raw  flax;  cottouized  cliina-gru.^s  and  ramie  (sometimes 
reddish  to  blue);  raw  hemp,  greenish-blue  to  pure  blue. 
2.  Yellow  to  brown:  raw  jute;  raw  esparto;  brumclia; 
aloe  and  New  Zealand  flax. 

//.  Ammoniacof  solution  of  cupric  oxide.  1.  Dissolves 
tho  cellulose:  cotton,  the  cuticular  layer  remaining;  cot- 
tonizcd  china-grass  and  ramie  :  raw  llax  ;  hemp;  sunn.  2. 
Colors  the  fibre  blue,  and  causes  it  to  swell  up:  raw  jute; 
Kew  Zealand  flax;  aloe;  bromelia.  3.  Simply  colors  tho 
fibres:  vegetable  silk,  blue :  esparto,  green. 

C*.  Sulphate  of  aniline.  Almost  without  effect  on  cotton, 
raw  and  cottonized  china-grasa  and  ramie;  raw  flux  and 
New  Zealand  flax.  Produces  change  of  color  in  raw  jute 
(gold  yellow},  raw  henij)  (light  yellow),  esparto  (bright 
yellow),  aloe  and  bromelia  (gold  yellow). 

Mivroneopiv.al  Discriminution  of  Fibres  as  used. — Fibres 
of  a  single  cell :  cotton,  vegetable  silk,  bombax  wool  (plant- 
hairs),  cottonized  ramie  and  china-grass  (isolated  bast- 
colls).  (Iroups  of  ctrlls  chiefly  bast:  raw  jute,  flax,  aloe. 
Groups  of  cells  chiefly  hast,  with  traces  of  jiarenehyma  of 
tho  bast:  raw  sida.  abclmoscinip,  and  hemp.  Groups  of 
bast-cells  mixed  with  ducts:  New  Zealand  flax,  manila 
hemp,  esparto,  coir.  E.  M.  Schaeffer. 

Fi'briii  [etymology  tho  same  as  for  fibre'],  an  organic 
8ubslan(!e  found  in  the  blooil  and  lymph.  In  the  former  it 
is  present  in  the  proportion  of  two  or  three  parts  per  thou- 
san<I  ;  in  the  latter  in  smaller  quantity.  Fibrin  derives  its 
chief  importance  from  being  an  ingredient  of  the  blood, 
making  its  first  appearance  in  it  about  the  fifteenth  day  of 
intra-uterine  life,  rfiiniining  constantly  present  thereafter, 
lis  ([uantity  varies,  however,  in  dillerent  parts  of  the  body. 
Arterial  bloocl  h:is  more  than  venous,  and  the  large  veins 
near  the  heart  have  less  than  those  at  a  distance;  while  in 
the  blood  of  the  renal  and  hepatio  veins  it  is  usually  ab- 
sent entirely. 

Fibrin  is  the  only  component  of  the  body  which  coagu- 
lates spiint;ineou.«ly  ;  and  it  is  by  means  of  this  property 
that  it  is  extracted  from  the  blood  for  examination  and 
analysis.  But  it  must  be  borne  in  mind  that  in  its  natural 
condition  in  the  blood  fibrin  is  always  fluid,  and  its  coagu- 
lateil  form,  beiii;;  abnormal,  does  not  therefore  exactly  rep- 
rc-ent  the  original  substance  itself. 

Fibrin  may  be  extracted  from  freshly-drawn  blood  by 
wiiipping  it  with  a  bundle  of  twigs,  to  which,  as  it  coagu- 
lates, it  adheres.  After  washing,  tiie  coagulum  presents  a 
white,  tough  appearanee,  and  upon  placing  it  under  tho 
inieroacopc  it  is  (uund  Ui  consist  of  colorless  and  elastic 
filaments  of  considerable  length,  crossing  each  other  in 
every  direction,  so  as  to  form  an  irregular  network.  These 
filaments,  or  y////-i7/"',  are  exceciliiigly  small,  having  a  di- 
ameter n<it  greater  than  ppjoo  "•*  ^oSoii '^^  ""  inch.  Within 
a  few  minutes  after  blood  has  b<'en  taken  from  Iho  body 
it  enmmences  to  lose  its  fluid  condition,  gradually  becom- 
ing more  and  more  solid  until  its  coagulation  is  complete. 
]t  is  tlien  said  to  be  clotted.  Tho  blood  clots  in  the  inte- 
rior of  the  body  after  death;  also  during  life  when  efl'uscd 
into  the  tissues,  and  al>o  in  a  blood-vessel  itself  when  a 
ligature  is  placed  around  it.  This  ehangc  depends  wholly 
upon  the  jjresence  of  fibrin,  for  after  its  withdrawal  tho 
blood  remains  fluiil  indefinitely.  With  regard  to  the  exact 
nuiure  of  eoagulntion  there  are  many  theories,  but  nothing 
is  definitely  known. 

In  inllamniiitory  diseases  the  blood  contains  more  fibrin 
and  it  clots  UKue  ({uiekly.     In  fevers  and  exhausting  dis- 


eases its  quantity  is  diminished,  and  eoagulution  is  retarded. 
This  clotting  of  the  blood  is  of  the  utmost  impurtunee  in 
tho  preservation  of  life.  When  a  blood-vessel  is  wounded 
or  cut  across,  the  fibrin  of  the  blood  which  is  poured  out 
coagulates  upon  the  edges  of  the  vessel,  forming  a  plug,  so 
that  no  more  blood  can  escape.  If  it  were  not  for  this 
spontaneous  coagulation,  it  would  be  impossible  ever  to 
arrest  haemorrhage. 

As  one  of  the  organic  ingredients  of  the  blood,  fibrin 
must  also  play  an  important  part  in  nutrition,  but  exactly 
what  that  part  is  has  never  been  demonstrated. 

G.   II.  WVNKOOP. 

Fibroin,  the  substance  allied  to  horny  tissue,  of  which 
silk  and  sponge  are  composed. 

Fi'broiis  Tis'sues,  a  name  applied  to  a  group  of  his- 
tological elemcnls  which  play  an  important  part  in  the 
animal  economy.  They  arc  generally  assigned  to  two 
groups — the  white  and  the  yellow  fibrous  tissues,  the 
former  found  in  tendons,  fascia',  and  other  unyielding 
parts,  the  latter  elastic  and  found  in  many  organs,  notably 
in  the  middle  coat  of  the  arteries.  Fibro-cartilage  is  a 
substance  intermediate  between  the  fibrous  tissues  and  true 
cartilage,  and  is  found  in  a  great  variety  of  gradations, 
approaching  more  or  less  closely  to  one  or  the  other  type. 
Fibrous  tissues,  though  so  important  to  animal  life,  always 
play  a  merely  mechanical  part.  Sparingly  supplied  with 
blood-vessels  and  nerves,  they  arc  not  highly  vitalized  and 
have  no  active  functions.  They  arc  comjiosed  of  an  ali)u- 
minoid  substance,  which  is  changed  into  gelatine  by  boiling. 
They  are  of  probable  celi-origin.  but  when  injured  are  re- 
paired, if  at  all,  by  the  effusion  and  subsequent  fibrillation 
of  blood-plasnia.  The  white  fibrous  tissue  is  the  principal 
scat  of  rheumatic  disease.  White  fibrous  tissue  exists  also 
in  many  neoplasms,  constituting  fibromata  or  fibroid  tu- 
mors. 

Fib'ula  [Lat..  a  ''pin  "  or  "clasp  "],  in  the  vertebrate 
skeleton,  the  outer  of  the  two  bones  of  the  leg  between  the 
knee  and  tho  ankle,  the  inner  bone  being  the  tibia.  In 
man  the  fibula  is  much  smaller  than  the  tibia,  and  docs  not 
quite  reach  the  knee-joint.  Its  upper  extremity  is  the 
styloid  process;  its  lower,  the  outer  malleolus.  It  is  de- 
veloped from  three  centres,  and  is  regarded  as  the  liomo- 
logue  of  the  radius  in  the  upper  extremity. 

Ficherelli,  or  Fioarelli  (  Felice  i,  b.  at  San  (iinii- 
gnano,  Tuscany,  about  ItiOj;  studieti  painting  under  Em- 
j)oli,  and  became  the  friend  and  imitator  of  Cristofano 
Allori.  lie  was  xm  admirable  copyist  of  Perugino  and 
Andrea  del  Sarto,  and  his  original  works,  now  become 
rare  and  valued,  are  very  delicately  executed,  excelling 
especially  in  the  heads,  whieh  arc  very  pleasing.  His 
stylo  is  simple  and  natural.      D.  in  I  GOO. 

Fichet  ((iiJiLLAiiMi:),  b.  at  Aunay,  near  Paris,  France, 
early  in  the  fifteenth  century ;  was  in  l-ir>7  rector  of  tho 
University  of  Paris,  teacliing  at  the  same  time  rhetoric, 
theology,  and  philosophy,  lie  was  employed  by  Louis  XI. 
in  milking  peace  with  tho  duke  of  Burgundy,  and  was  tho 
patron  by  whoso  influence  the  first  printing-]>ress  was 
iiroiiglit  from  Germany  and  set  up  in  tho  Sorbonne  at  Paris. 
Among  tho  first  books  jirintcd  in  France  were  his  Rhrtfri- 
coruin  Libri  trcs  (probably  1  170)  and  Fpistuhr,  in  I'ariiio- 
ruin  Sorbona  (1471).  Fichet  afterwards  held  ofiice  at  tho 
papal  court  of  Sixtus  IV.  Tho  date  of  his  death  is  un- 
known. 

Fich'te  (Immantfi.  HFnMANN).  son  of  the  great  Fiehte, 
was  b.  at  Jena  July  IS.  171t7,  and  educated  at  Berlin, 
where  he  studied  philology.  He  was  early  attracted  to 
phih)Sopliy,  however,  especially  by  the  ideas  of  his  father, 
and  niadi'  a  comprehensive  study  of  its  history.  He  also 
heard  Hegel's  lectures,  but  ho  is  said  to  have  felt  rather 
disgusted  at  them,  and  in  his  own  philosophical  writings 
the  o[)position  to  Hegel  is  often  sharp  and  pointed.  He 
spent  the  earlier  jmrt  of  his  life  os  a  ttiicher.  but  in  is:ift 
he  was  appointed  professor  of  philosophy  at  the  University 
of  Bonn,  and  from  Im'|2  to  1875  occupied  the  same  oifico  nt 
tho  University  of  Tlibingon.  His  literary  activity  has  been 
very  comprehensive  and  very  pndilic.  The  most  import- 
ant of  his  works  are  .^i/stem  dtv  Fthih  ( lS/tO-.'>;i),  Authro- 
pithKjie,  ncubeijrundet  ftiif  naftinr  iMnnisi  f,ii/ttivhen  Wrife 
(ISfi(l),  and  /\ipho/offie  ti/s  Lchrr  vum  btwuHHtm  (irit^te  drs 
Menschrn  (ISfi'l).  One  of  the  most  interccling  of  his  many 
essays  and  speeehes  is  (hat  with  which  lie  opened  a  meet- 
ing of  idiilosopliers  at  (lotha  in  1M7.  (ht  tlir  /'/iHnKitphi/ 
of  the  t'utun.  He  has  also  written  on  politics  (nuudziiifr 
ziir  Klitwirfcclunff  ifrr  kllufti'jeu  driit»r/iru  Urirftuvrr/uitatittff 
(ISIS),  anti  on  theology," //i>  uprrutntivr  Thrntotp'r  {\SMS). 
In  opposition  (o  (he  abnolute  identity  of  finite  and  infinite, 
subjeetive  and  objective,  mutter  and  mind,  world  ninl  God, 
which  churaeterlzes  the  philonojdiy  of  Hegel,  I.  H.  Fiehte 
teaches  an  absolute  duali'«m  betueen  worhl  and  llod,  and 
all  his  efl'orts  have  boen  directed  to  thu  rational  flemonstra- 
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tion  of  the  personality  of  God  and  to  the  establishment  of 
a  system  of  true  theism.     D.  Aug.  13,  1879. 

Fichte  (Jon ANN  Gottlieb),  the  second  of  the  four 
greatest  pbilusophers  of  Grermauy,  was  born  at  Rammenau, 
fn  Upper  Lusatia.  May  19,  17(12.  He  was  of  Swedish  de- 
scent, and  his  father  was  a  ribbon-weaver.  In  his  earliest 
youth  he  exhibited  the  moral  characteristics  that  appeared 
subsequently  in  the  stern  outlines  of  his  philosophic  sys- 
tem. When  he  was  in  his  ninth  year  his  excellent  memory 
attracted  the  attention  of  the  Baron  von  Miltitz,  who  in- 
terested himself  in  his  education,  and  placed  him  succes- 
sively in  the  family  of  a  clergyman  at  Niederau,  at  the 
town-school  of  Meissen,  at  the  Princes'  School  of  Pforta 
( 1774— SO).  At  the  latter  place  he  became  acquainted  with 
the  writings  of  Goethe,  Wicland,  and  Lessing.  The  latter 
writer  exercised  an  overpowering  influence  on  his  mode  of 
thinking  and  his  literary  style.  lie  studied  theology  at 
Jena  aud  Leipsic,  and  began  to  grapple  with  the  problems 
that  form  the  centre  of  his  philosophic  system — those  of 
free-will  and  necessity.  At  this  lime  he  studied  the  sys- 
tems of  Spinoza  and  Wolff,  and  adopted  a  fatalistic  view 
of  life.  While  acting  as  family  tutor  in  Zurich  (1790)  he 
made  the  acquaintance  of  Johanna  Rahn,  niece  of  the  poet 
Klopstock.  whom  he  subsequently  married.  Returning  to 
Leipsic  in  179i),  he  began  the  study  of  the  Kantian  cri- 
tiques, which  had  been  published,  the  critique  of  Pure  Rea- 
son in  17.S1,  of  Prartiral  Reason  in  17S8.  and  that  of  the 
Judgment  in  1790.  He  now  found  a  new  world,  and  began 
to  live  a  higher  life.  lie  saw  free-will  to  be  the  highest 
principle,  and  his  fitalistie  theories  crumbled  away  at  once. 
He  visited  Kant,^and  presented  as  his  letter  of  introduction 
the  manuscript  of  a  Critique  of  all  lievelation,^.  work  com- 
posed in  five  days.  It  won  him  Kant's  respect  and  esteem, 
and  on  its  anonymous  publication  was  taken  for  an  original 
work  of  Kant  by  the  philosophic  public.  Fiehte,  being 
announced  as  its  author,  found  himself  at  once  in  the  fore- 
most rank  of  philosophers.  After  his  marriage  in  1793  he 
published  a  work  in  which  he  attempted  to  justify  the 
French  P^evolution.  and  by  this  brought  upon  himself  the 
suspicion  of  the  German  governments.  Nevertheless,  in 
1794^  be  was  called  to  the  chair  of  philosophy  in  Jena,  to 
succeed  Reinhold,  and  there  came  into  personal  contact 
with  Goethe,  Schiller,  Wieland,  Herder,  Humboldt,  and 
Jacobi,  and  carried  on  an  extensive  correspondence  with 
Reinhold,  Sohelling,  Tieck,  Novalis,  aud  the  Schlegels. 
Fichte  here  elaborated  the  great  central  work  of  his  sys- 
tem, in  which  he  attempted  to  demonstrate  the  basis  of  tho 
Kantian  system  by  an  Analifnis  of  Consciousness.  Kant 
had  borrowed  his  categories  from  the  traditions  of  forma! 
logic,  and  thus,  while  he  combated  dogmatism,  had  grounded 
his  system  on  a  dogmatic  basis.  Fiehte  sought  to  correct 
this  by  supplying  a  strict  deduction  of  the  categories  from 
pure  consciousness,  and  thus  to  place  philosophy  for  ever 
beyond  the  reach  of  skepticism,  and  make  it  rival  geometry 
in  the  certainty  of  its  results.  His  Science  of'  Knoivled'je 
(  Wissens-;h(xt'tslchre)  appeared  in  1794.  Goethe,  who  had 
read  it  sheet  by  sheet  as  it  passed  through  the  press,  wrote 
him :  *"  In  my  opinion,  you  will  confer  a  priceless  benefit 
on  the  human  race,  and  make  every  thinking  man  your 
debtor,  by  giving  a  scientific  foundation  to  that  upon  which 
nature  seems  long  ago  to  have  agreed  with  herself.''  It 
was  the  first  attempt  in  the  history  of  human  thought  to 
unfold  dialectically  from  the  Ego  the  a  priori  conditions 
of  all  knowledge.  It  was  at  once  adopted  by  the  leading 
thinkers  of  the  Kantian  school.  In  an  essay  0»  the  Ground 
of  oar  Faith  in  a  Divine  Government  of  the  World,  which 
lie  published  in  his  Philosophical  Journal  in  1798,  he  used 
language  in  speaking  of  the  moral  order  of  the  world  im- 
plying its  equivalence  to  the  idea  of  God,  and  thus  aroused 
the  charge  of  atheism  against  him.  This,  strengthened  by 
the  prejudice  created  by  his  work  on  the  French  Revolu- 
tion, resulted  in  his  dismissal  from  his  professorship,  not- 
withstanding a  vigorous  self-defence.  To  add  to  his  mis- 
fortune. Kant  at  this  time  saw  fit  to  publish  his  disclaimer 
of  Fiehte's  system  as  a  true  interpretation  of  his  own.  He 
declared  that  in  his  opinion  the  Science  of  fCitoiclcdfje  was 
an  altogether  faulty  system,  chimerical  and  ephemeral. 
Refused  protection  by  neighboring  states,  but  assured  of 
toleration  by  Frederick  "William  III.  of  Prussia,  he  re- 
paired to  Berlin,  and  came  into  intimate  association  with 
Schleiermaeher,  Frederick  Schlegel.  Novalis,  Tieck,  Schel- 
ling,  and  others.  Here  he  published  several  eloquent  popu- 
lar expositions  of  his  system,  the  most  prominent  of  which 
are  the  Destination  of  Man  (ISOO),  The  Snn-clear  Report  to 
the  Public  upon  the  True  Xature  of  the  Latest  Philosophy — 
■  an  Attempt  to  Force  the  Reader  to  an  Understand inrf  of  it 
(lSOl),r/(e  Wa,/  lo  the  Blessed  Life  ilSm.'  An  outline  of 
the  ])hilosophy  of  history  appears  in  his  Characteristics  of 
the  Present  A'je  (1S06).  In  his  Addresses  to  the  German 
Xatinn  he  took  a  bold,  patriotic  stand  against  Napoleon 
(ISOS).     He  became  rector  of  the  University  of  Berlin  upon 


its  establishment,  and  exerted  a  powerful  influence  upon 
its  constitution.  The  new  career  opening  to  him  after  the 
downfall  of  Napoleon  was  cut  short  by  his  death  from 
typhoid  fever  on  Jan.  27,  1S14. 

As  a  philosopher.  Fiehte's  position  is  that  of  the  imme- 
diate successor  of  Kant  aud  the  completer  of  the  critical 
system.  Kant  had  endeavored  to  ol>tu,in  a  critical  insight 
into  the  nature  of  knowledge.  It  was  for  him  the  product 
of  two  factors — the  Ego,  or  subject,  and  things-in-them- 
sclves.  He  endeavored  to  determine  accurately  the  value 
of  the  subjective  coefficient  of  our  knowledge.  The  intu- 
itions of  Time  and  Space,  and  the  categories  of  Quantity, 
Quality.  Relation,  and  Modality,  were  found  to  be  the  re- 
sults of  the  spontaneity  (or  original  action)  of  the  Ego; 
and  these  results  formed  the  subjective  coefficient  of  know- 
ledge. Kant  did  not  show  how  these  determinations  arise 
in  the  spontaneous  activity  of  the  Ego  :  he  only  inferred 
that  they  did  thus  arise  from  the  demonstrated  impossi- 
bility of  their  arising  from  experience.  They  were  logical 
conditions  of  all  experience  whatsoever,  and  were  pre- 
supposed by  experience,  instead  of  derived  from  it.  The 
most  obvious  difficulties  of  Kant's  theory  were  removed  by 
Fiehte's  science  of  knowledge.  They  were  two:  1.  Kant 
held  that  the  subjective  factor  of  knowledge  included  the 
general  forms  or  laws  {Time.  Spnce,  Causality,  etc.),  while 
objective  things  per  se  furnished  the  contents  of  sensation, 
or  in  other  words  afiTected  the  sensory.  But  to  affect  is  to 
cause,  and  hence  Kant,  while  he  denied  all  objective  exist- 
ence to  the  subjective  factor  of  knowledge,  was  obliged  to 
apply  the  category  of  causality  to  things  in  themselves,  in 
order  to  justify  their  necessity  in  his  theory.  Thus,  his 
subjective  coefficient  belonged  also  to  bis  objective  coefficient 
of  knowledge.  Fichte  avoided  this  glaring  inconsistency 
by  showing  that  the  activity  of  the  Ego  furnishes  the 
groundwork  of  the  objective.  In  ordinary  consciousness 
we  do  not  perceive  this  phase  of  the  activity  of  the  Ego, 
but  by  disciplined  reflection  the  mind  may  acquire  the 
power  of  seeing  the  mental  genesis  of  the  ideas  of  Time 
and  Space  and  of  the  laws  of  Causality,  Substantiality, 
etc.,  and  the  resulting  objectivity  which  we  give  to  the  mere 
subjective  feeling  which  is  the  basis  of  all  sensation.  2. 
Kant's  illogical  attemj)t  to  destroy  dogmatism  by  the  cri- 
tique of  Pure  Reason,  as  well  as  skepticism  by  the  critique 
of  Practical  Reason,  has  been  mentioned.  He  had  not  de- 
duced the  necessary  basis  of  his  categories,  but  had  dog- 
matically assumed  them  from  logic,  without  proving  them, 
and  hence  had  left  his  philosophy  open  to  skepticism. 
Fichte  made  a  searching  analysis  of  Consciousness,  and, 
starting  from  the  self-identity  of  the  Ego  =  Ego,  or  A  =  A, 
and  jiroceeding  to  tho  self-distinction  of  the  Non-ego  not 
=  Ego,  or  —  A  not  =  A,  he  reaches  the  idea  of  limitation  or 
division  of  the  totality  by  mutual  exclusion  of  the  self  and 
the  not-self.  Thus,  the  first  analysis  shows  the  genesis  of 
the  categories  of  Quality, — Reality,  Negation,  Limitation. 
Pursuing  this  subtle  psychological  analysis,  he  arrives  at 
the  other  categories,  and  establishes  the  fundamental  dis- 
tinctions between  realism  and  idealism,  between  theoretical 
and  practical.  The  most  wonderful  characteristic  of  this 
psychological  analysis — which  is  valid  for  all  time,  al- 
though Fiehte's  concrete  applications  of  his  philosophy  to 
the  worlds  of  nature  and  history  lack  value  by  reason  of 
his  failure  to  study  each  department  in  its  detailed  de- 
velopments— consists  in  his  demonstration  of  the  succes- 
sive additions  made  by  reflection  in  the  endeavor  to  become 
self-conscious.  For  instance,  in  order  to  be  conscious  of 
feeling,  the  mind  thinks  it  under  the  form  of  time  ;  to  be 
conscious  of  feeling  and  time,  it  thinks  it  under  the  form 
of  space;  to  be  conscious  of  the  latter,  it  thinks  the  object 
under  the  form  of  causality.  Thus,  it  successively  recog- 
nizes its  own  phases  of  formal  activity  as  conditions  of 
objectivity,  and  adds  these,  one  after  the  other,  to  its  sen- 
sation, and  thereby  arrives  at  the  perception  of  an  object 
in  space  which  affects  tho  organ  of  sensation.  This  process 
is  present  in  all  perception  of  externiil  objects,  but  is  rapid 
and  unconscious.  As  with  Kant,  so  with  Fichte.  the  great- 
est stress  was  laid  on  the  free-will  and  the  moral  aspect  of 
human  nature. 

Fiehte's  complete  works  were  collected  and  edited  in 
eight  volumes  by  his  son  in  1845-46.  Access  to  his  system 
through  English  translations  is  now  quite  adequate.  The 
Life  of  Fichte  and  his  popular  writings,  including  The 
Nature  of  the  Scholar,  The  Vocation  of  the  Scholar,  The 
Destination  of  Man.  Characteristics  of  the  Present  Age, JVay 
towards  the  Blessed  Life.  Outlines  of  the  Doctrine  of  Know- 
ledge, were  published  in  London,  translated  by  William 
Smith  (1848-49).  The  Destination  of  Man  was  also  trans- 
lated by  Mrs.  Percy  Sinnett  (London.  1846),  and  a  portion 
of  it  by  one  of  the  contributors  to  Hedges  German  Prose 
Writer's  (New  York.  1856).  The  Science  of  Knowledge 
(ed.  of  1794)  and  Srienre  of  Rights  were  transhited  by  A. 
E.   Kroeger  (Philadelphia,   1S6S-70).     In  the  Journal  of 
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Speculative  PhiluHophy  (rft.  Louis)  have  appeared  (a)  The 
fntroductioH  tu  the  Scicrict;  vf  KnowUUije  (ed.  of  1794),  (6) 
Criticium  of  l*kilu9opkital  Sifntemv,  (c)  i^uH-clettr  Statement, 
((/)  New  Exposition  of  the  Science  of  Knotriedff e  (lHOl), 
(e)  Farts  of  Connciouiincini.  (.See  arlieU's  ou  Kant,  Scuel- 
LiNO,  Hbgel,  Leibnitz,  and  Uehsian  I'lm.osoi-uy.) 

William  T.  IIarris. 
Fich'telgebirge  (the  "Pino  Mountains")  is  a  short 
but  broad  niiige  nl"  mountains,  covered  with  firs  and  pines, 
on  the  northern  frontier  of  Bavaria.  They  are  nut  re- 
markable for  their  hciglit,  the  highest  peak,  ISchucebcrg 
("Snow  Mountain"),  rising  only  '.i'.y.V.l  feet,  but  by  reason 
of  thfir  central  jiositiou  they  form  the  nucleu.s  from  which 
all  the  chief  mountain-ranges  of  (.jerniauy  diverge,  and 
they  separate  the  atlluents  of  the  (Jcrman  Ocean  and  the 
Black  Sea,  the  Naab  descending  from  them  ou  the  S.  to 
the  Danube,  the  Main  on  the  W.  to  the  Rhine,  the  Saalo 
ou  the  N.,  and  the  Kgcr  on  the  E.  to  the  Elbe. 

Fici'no  (Mahsii.io).  celebrated  as  the  reviver  of  Pla- 
tonic philosojdiy  in  Italy,  was  b.  in  rh)rcncc  in  1433,  and 
d.  at  Carcg'^i  in  II'J'.I.  When  still  a  youth  bo  was  selected 
and  carefully  educated  by  Cosimo  de'  Medici  with  a  view  t6 
place  him  at  the  head  of  a  proposed  academy  for  the  cul- 
tivation and  di.-Jscminatiou  of  Platonic  philosophy.  The 
zeal  of  Cosimo  for  Platonism  had  been  kindled  by  the  en- 
thusiasm of  a  learned  (Jreek — (Icorgo  (iemistus  Plotho — 
who  had  come  from  Constantinople  with  John  Palj«olo- 
gus  II.  to  the  Council  of  Florence  on  the  mission  which  re- 
sulted in  the  union  of  the  churclies  of  the  Ka5t  and  AVest, 
in  14.'iS.  The  academy  which  was  founded  in  IIG(I  became 
in  after  years  an  asylum  for  the  few  learned  Greeks  who 
had  fled  to  Italy  on  the  ca]»ture  of  Constantinople  by  the 
Turks  (1453).  About  this  time  the  invention  of  the  art  of 
printing  contributed  the  necessary  means  for  the  rapid 
spread  of  classic  stutly.  by  multiplying  and  rendering  ac- 
cessible the  originals  and  translations  of  the  same.  Ficino 
translated  into  Latin  the  entire  works  of  Plato  (1484)  and 
Plotinus  (M'J2),  accompanying  them  with  a  more  or  less 
complete  commentary.  Besides  these,  he  made  translations 
of  many  of  the  works  of  Proclus.  .lambliehus.  Porphyry, 
Dionysiua  Areopagita,  Hermes  Trismegistus,  Alcinous, 
Speusippus,  and  Xenocratcs.  Ilia  t  ran  slat  ioils  aro  fre- 
quently reprinted  side  by  side  with  the  (Jreck  text  in  mod- 
ern times,  and  are  found  of  special  value  in  restoring  the 
original  text,  as  it  seems  that  be  had  befurc  him  manu- 
scripts now  lost,  llis  Latin  is  pure,  literal,  and  perspicu- 
ous. His  work  on  the  Platonic  tlieology  (I4Sli),  in  eighteen 
books,  treats  of  the  nature  of  the  soul,  of  spirits,  ami  of 
God.  It  is  especially  devoted  to  the  proofs  of  immortal- 
ity and  the  refutation  of  the  Averroiatic  doctrine  of  the 
World- Soul  or  Mundane  Intelligence,  which  makes  the 
latter  to  be  immortal  and  the  particular  soul  to  be  perish- 
able, being  cog?iizinii  of  universals  only  through  participa- 
tion in  the  higher  intelligence.  The  moht  imp<n-tant  fea- 
ture of  the  philosophy  of  Fieino  is  his  claim  to  harmonize 
Plat  on  io  idealism  with  Christian  doctrine.  This  made 
Platonism  very  ])0pular.  and  gave  rise  sulisequcntly  to  a 
school  of  mystics  which  numbers  Pico  of  Mirandola,  Ilcueh- 
lin,  Agrippa  of  Nettesheim,  Patritius,  Teh»^ius,  Uainus, 
and  otliers.  The  supposed  connection  of  Neo-Platonism 
with  Jewish  mystirism  through  the  Cabbala,  and  (ho  dis- 
covery of  a  ])rofoiind  esoteric  doctrine  beneath  the  letter 
of  the  Bilile,  stimulated  the  enthusiasm  of  its  votaries. 
Freedom  in  philosophy  begins  with  the  eonllict  of  author- 
ities, as  Gibbon  remarks.  The  eonMict  between  the  scliools 
of  Platonism  and  Aristotflianism  at  that  time  prepared 
the  way  for  tlio  original  thinking  td'  the  following  cen- 
turies. Fi(!ino,  with  llcssarion  before  him  ami  Pico  after 
him,  stands  opposed  to  Pomponatius,  the  reviver  of  Alex- 
andrian Peripateticism.  The  cidlcetcd  works  of  Ficino 
(not  including  the  translati<ms  of  Plalo  and  Plotinus)  were 
publi^heti  lit  BiMc  in  'J,  vols,  fol.,  {.'ifil  mid  l.'»7fi;  revised 
with  additions,  Paris,  1041,  2  vols.  fol.       W.  T.  IIaiikis. 

Fic'tioii,  in  law,  in  lis  ordinary  moaning,  is  an  assumji- 
tion  that  a  thing  is  true  which  is  either  not  true,  or  which 
is  as  probably  falwe  as  true.  Mr.  Best,  an  author  on  Prp- 
Kuniplitnm,  distinguishes  it  from  a  presumption,  a  mere  rule 
of  law  esfabliHlii'd  f'lr  the  purpose  ui'  reaching  a  certain 
coiH'Iusion,  though  it  may  be  arbitrary,  which  is  based  on 
public  convenience  or  on  the  difiicully  of  arriving  at  the 
exact  truth.  Thus,  the  rule  that  a  child  under  Bevon  years 
of  ago  cannot  commit  a  felonious  crime  is  a  conclusivit 
presumption,  rather  than  a  ficti<m.  Some  writers — as,  e.  r/,, 
Mr.  Maine  (see  his  work  on  Anrirnt  I,nw) — use  tho  word 
"fiction"  in  a  broader  sense,  to  signify  any  assumption 
which  conceals,  or  aiTects  to  eoncral,  the  fact  that  a  rule, 
of  law  has  undergone  alteration,  its  letter  remaining  un- 
changed while  its  operation  is  being  nmilified.  From  this 
point  of  view  fir-tinn  is  a  powerful  iigmey  in  llie  improve- 
ment of  law.     By  moans  of  it  new  views  more  adapted  to 


the  age  are  introduced  under  color  of  observance  of  uncient 
forms.  The  agencies  causing  tho  progress  of  jurisprudcnco 
arc  tiction.  equity  (see  EgtiTV),  and  IcgiHlatiuu.  Among 
these,  tiction  has  played  no  unimportant  part.  In  some 
instances  courts  have  even,  by  means  of  it,  subverted  the 
will  of  the  legislature.  A  striking  instance  of  this  inten- 
tional employment  of  fiction  is  found  in  tho  early  Eng- 
lish statute  of  entailments.  The  history  of  this  subject  is 
so  illustrative  that  it  will  be  stated  with  some  fulness.  It 
is  a  well-known  rule  of  the  English  common  law  that  a 
conveyance  of  land  "to  A  and  his  heirn"  gives  him  the 
complete  ownership  and  power  of  disposal  of  the  property. 
\{,  however,  the  words  "  h*ir»  t,f  the  bodi/"  were  used,  in- 
stead of  "heirs,"  the  efTect  would  be  diflerent.  Such  lan- 
guage points  only  to  descendants;  and  as  there  might  be 
none,  the  estate  was  deemed  to  be  a  conditional  one.  If 
"heirs  of  the  body"  should  come  into  existence,  the  con- 
dition on  which  the  estate  was  given  was  deemed  to  be 
performed,  and  the  title  of  A  for  certain  purposes  became 
absolute.  For  example,  he  could  sell,  and  thus  cut  off  all 
claim  on  tho  part  of  his  descendants,  or  ho  could  forfeit 
tho  property  by  his  treason,  or  encumber  it  by  his  volun- 
tary act.  If  none  of  these  acts  were  done,  I  be  estate  would 
pass  to  surviving  heirs  of  the  body,  an<l  if  there  were  no 
such  persons,  would  revert  to  the  original  grantor. 

The  English  landed  proprietors  being  dissatisfied  with 
this  result,  through  their  influence  in  Parliament  caused  a 
statute  to  be  passed  in  the  reign  of  Edward  I.  (  l'.',  Edw.  I. 
c.  1)  wliieh  was  designed  to  prevent  it,  and  to  vest  the 
ownership  in  A  in  the  case  supposed,  and  at  the  same  time 
deny  to  him  the  power  to  sell  or  to  encumber  the  jiropcrty. 
The  intention  was  that  he  should  use  it  as  owner,  fell  trees, 
mine,  and  do  other  jprofirietary  acts,  while  at  the  samo 
time  the  property  should  descend  according  to  (he  lino 
prescribed  in  the  terms  of  the  gift.  From  this  violation 
of  a  cardinal  rule  of  ownership  mischievous  consequences 
soon  developed  themselves.  Creditors  and  purchasers  were 
defrauded,  lessees  were  de])rived  of  their  leases,  for  the 
tenant  in  possession  could  make  no  ilced,  mortgage,  or 
lease  which  should  outlast  his  own  life,  though  he  op- 
]>eared  to  all  observers  to  be  the  owner.  Kccords  of  title 
were  unknown,  so  that  fraud  was  easily  jiructiscil  by  one 
who  bad  all  the  outward  badges  of  owni^rship.  This  state 
of  things  was  endured  for  a  long  period,  the  nobility  be- 
ing unwilling  to  repeal  a  law  which  tended  so  strongly  to 
the  preservation  id'  their  estates. 

In  the  reign  of  Edward  I\'.,  after  the  lapse  of  nearly 
two  hundred  years,  the  courts  allowed  a  fietiticms  legal 
proceeding  to  be  gone  through  with,  which  was  declared 
to  have  tho  effect  to  destroy  the  entailment,  and  to  enable 
A  in  the  case  snpjiosed  to  become  absolute  owner.  It  was 
a  pure  fiction,  called  a  *'  common  recovery,"  and  so  under- 
siood  by  all  parties  to  it.  It  was  a  fictitious  lawsuit  with 
regular  and  formal  parties,  and  its  eflect  was  to  destroy 
the  entailment,  and  vest  an  absolute  title  in  tho  first  per- 
son named  in  the  entailment  (A).  The  rule  soon  became 
so  perfectly  settled  that  it  was  impossible  for  a  convey- 
ancer to  frame  a  regular  entailment  without  having  it  sub- 
ject to  this  mode  of  disincumbering  the  title,  so  that  a 
''Common  recovery  "  became  a  mere  mode  of  conveyance. 
In  later  times  the  fiction  had  become  sit  transparent  and 
s<)  cumbrous  that  tho  Parliament  substituted  in  its  jilace  a 
mere  deed  of  conveyance,  known  as  a  "disentailing  deeil  " 
(3  and  4  AVm.  IV.  c.  74).  The  (;ase  is  of  interest  and  value 
as  showing  how  the  fiction,  after  being  allowed  for  a  time, 
is  ultimately  recognized  as  a  change  or  modification  of  law, 
and  tends  to  assume  the  form  of  a  prcoiso  provision  by 
means  of  a  statute. 

There  are  many  fictions  of  law  now  regularly  resorted 
to,  and  ha\  ing  a  powerful  iriliuenee  on  tlu;  u'luiiriishation 
of  justice.  It  is  a  eanlinal  niaxim  that  a  legal  fu-lion  must 
be  consistent  with  equity.  This  doctrine  has  not  been  uni- 
versally followed,  inirtieularly  in  the  so-called  doctrine  of 
"relation."  Tho  meaning  of  that  doctrine,  so  far  ««  it 
refers  to  lime,  is,  that  in  some  cases,  when  an  act  is  done 
on  a  particular  day,  it  shall  be  coiisiilereil  for  legal  jiur- 
poses  as  being  done  on  some  earlic^r  day.  Tho  aot  is  Ihcn 
said  to  "  relate  back  "  to  that  prior  day.  One  micehievous 
consequence  of  this  rule  was  that  if  a  law  was  ]iassed  dur- 
ing a  session  of  Parliament,  it  "related  back  "  to  (ho  firnt 
day  of  the  session,  although  weeks  or  nnniths  might  have 
elapsed.  By  this  vicious  retrospection  an  net  which  was 
perfectly  lawful  when  eommitled  might  bo  trenlod  us  n 
crime.  This  result  was  done  away  with  by  (he  statute  of 
33  Geo.  III.  e.  13,  whieh  enacted  that  the  lime  when  an 
act  rrceivcM  the  royiil  assent  shall  be  tho  dalo  of  its  cotu- 
meneement,  unless  some  other  provision  is  mndo  by  law. 
The  same  rule  prevnils  in  this  eounlry.  Thn  dootrlne  of 
"  relation "  is  reported  to  in  bankrupley,  referring  tho 
rftVcl  of  the  decree  baek  (o  sonic  dale  earlii-r  lluiii  thai  of 
tho  commencement  of  the  proceedings.      It  is  aI>o  used  in 
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many  other  cases,  not  only  as  to  time,  but  as  to  place,  per- 
son, or  thing,  and  in  general  is  made  to  work  consistently 
with  right  and  justice.  An  instance  of  it  may  be  noticed. 
Should  a  person  deliver  a  deed  conditionally,  or  in  escrow, 
anil  subsequently,  between  the  time  of  the  first  and  the 
ultimate  delivery,  become  disabled  to  convey,  the  law  will 
refer  the  transaction  back  to  the  first  delivery,  for  the  pur- 
pose of  upholding  it.  In  other  aspects  of  the  case  the 
conveyance  would  only  take  eficct  from  the  delivery  trans- 
piring after  the  condition  had  been  performed. 

Another  instance  of  a  fiction  is  the  legal  rule  that  "  the 
law  regards  no  fraction  of  a  day."  By  means  of  this  the- 
ory a  person  burn  on  the  seventh  of  the  month  becomes  of 
full  age  twenty-one  years  later  on  the  sixth.  The  fiction, 
however,  gives  way  where  justice  requires  that  a  distinc- 
tion should  be  taken  between  two  acts  done  on  the  same 
dav.  In  this  case  a  single  moment  may  be  decisive,  as 
where  two  or  more  conveyances  are  left  for  record  on  the 
same  day  by  parties  having  antagonistic  interests. 

Attempts  have  been  made  by  various  writers  to  classify 
fictions,  but  without  much  ])ractical  success.  They  are  said 
to  be  limited  by  three  principal  rules:  First,  the  fiction 
must  have  the  semblance  of  truth:  that  which  is  impos- 
sible is  cot  to  be  feigned.  Sei-ijiiil,  it  shall  not  be  allowed 
to  work  an  injury.  Third,  it  is  only  to  be  resorted  to  to  ac- 
complish the  end  for  which  it  was  introduced.  To  that  ex- 
tent it  cannot  be  contradicted ;  beyond  that  it  may  be  im- 
pugned. **  The  law,"  says  Gould.  J.,  in  Lord  liai/iiiond's 
llcports,  516,  ol7,  '■  does  not  love  that  rights  should  be  de- 
stroyed, but,  on  the  contrary,  for  the  supporting  of  them 
invents  notions  and  fictions."  When  they  are  urged  to  an 
intent  and  purpose  not  within  their  reason  and  policy,  a 
party  injuriously  affected  by  them  may  show  the  truth. 

T.  \V.  DWIGHT. 

Fi'cus  [Lat.,  a  "fig"].  The  genus  /'iVii«  belongs  to 
the  Artocarpaceie,  or  bread-fruit  family,  in  which  it  is  as- 
sociated with  the  bread-fruit  of  the  Pacific,  the  jack  of  the 
Indiivn  .\rchipelago,  the  mulberry,  the  Osage  orange  of  our 
own  country,  and  the  notorious  upas  tree  of  Java.  The 
common  fig  tree  {Ficua  carica)  is  the  most  valued  repre- 
sentative of  this  genus  ;  it  is  a  deciduous  tree,  attaining  to 
a  height  of  from  fifteen  to  thirty  feet,  and  often  living  to  a 
great  .130.  The  fig  itself  is  a  multiple  fruit  formed  from 
monoecious  flowers  aggregated  together  in  the  interior  of 
a  hollow  fleshy  receptacle.  Figs  are  highly  prized  in  the 
fresh  state,  but  they  are  mere  generally  esteemed  in  the 
dried  condition,  in  which  state  they  form  an  important 
article  of  commerce  from  the  Mediterranean,  and  especially 
from  Turkey.  They  are  dried  in  the  sun.  and,  containing 
a  large  amount  of  grape-sugar,  this  in  the  process  of  dry- 
ing serves  to  preserve  them.  JMany  trees  of  the  family 
yield  a  remarkable  milky  juice,  which,  inspissated,  forms 
the  caoutchouc  of  commerce.  The  original  India-rubber 
plant,  or  Ficiis  elaslica,  of  Java,  is  one  of  these.  The 
celebrated  banyan  tree  {Ficuft  Jitdica)  of  India  yields  the 
well-known  resin  gum-lac.  Several  of  the  Fid  have  pois- 
onous qualities.  One  of  the  most  remarkable  species  is  the 
peepul  or  Bo-tree  (which  see).  E.  C.  H.  Day. 

Fid'dletown,  post-tp.  of  Amador  co.,  Cal.  Pop.  1219. 

Fid'ei  Commis'sum  [Lat.,  "committed  to  (one's) 
faith"],  a  species  of  trust  existing  under  the  Roman  or 
civil  law  which  was  employed  to  eff'eet  the  testamentary 
disposition  of  property  to  certain  persons  who  by  law 
were  incapable  of  receiving  it  by  direct  devise  or  bequest. 
Exiles,  strangers,  unmarried  persons,  those  who  had  no 
children,  and  some  other  classes  of  persons  were  under 
this  disability,  and  whenever  a  testator  desired  to  evade 
this  law  and  leave  his  property  to  one  thus  debarred,  he 
selected  some  person  as  heir  or  legatee  who  was  not  inca- 
pacitated from  taking;  annexing  a  request  to  the  gift  that 
he  who  was  thus  constituted  a  recipient  of  the  property 
should  hold  what  he  received  in  trust  for  him  who  wa<  in- 
tended as  the  real  object  of  the  testator's  bounty.  When 
this  form  of  trust  was  first  adopted  there  was  no  means  by 
which  the  duty  imposed  upon  the  immediate  donee  could 
be  enforced  against  him.  Its  fulfilment  depended  entirely 
upon  his  good  faith  and  honor.  From  this  circumstance 
the  trust  received  the  name  o{  Jjdei  commissum.  In  later 
times,  however,  to  prevent  the  frauds  which  were  some- 
times perpetrated  by  failure  to  fulfil  such  trusts,  laws  were 
enacted  rendering  their  execution  compulsory.  In  the 
time  of  .lustinian  a  law  was  adopted  by  which  a  trustee 
could  be  compelled  to  disclose  under  oath  the  fact  that  a 
trust  had  been  committed  to  him.  From  Jiilei  commissa 
was  derived  the  doctrine  of  uses  in  the  English  law.  (See 
Uses.)        George  Chase.     Revised  by  T.  W.  Dwight. 

Fide'ntp,  an  ancient  Latin  city  on  the  left  bank  of  the 
Tiber.  5  miles  above  Rome.  Livy  erroneously  calls  it  an 
Etruscan  city.  In  Rome's  early  d-iys  Fidena-  was  her 
powerful  rival  and  enemy,  but  it  declined  as  Rome  in- 


creased, and  before  Cicero's  time  was  an  insignificant  vil- 
lage, important  only  for  its  ttifa-quarries, 

Fi'des  [Lat.,  "faith"],  in  the  religious  system  of  an- 
cient Rome,  was  the  personification  of  good  faith,  repre- 
sented as  a  venerable  matron  crowned  with  laurel  or  olive, 
and  carrying  corn  and  fruits.  Fides  Publica  had  a  temple 
on  the  Capitoline.  built  by  Noma. 

Fief,  an  estate  or  dignity  held  of  a  feudal  superior 
upon  condition  of  military  service.  (See  Feudal  System, 
by  Pres.  T.  D.  Woolsey,  S.  T.  D.,  LL.D.) 

Field  (Cyrits  West),  a  son  of  Rev.  David  D.  Field, 
D.D.  (1781-1867),  was  b.  at  Stockbridge,  Mass.,  Nov.  Ml, 
1819 ;  was  educated  in  Stockbridge.  became  a  clerk  in  Kew 
York  when  fifteen  years  old,  and  became  the  head  of  a  pros- 
perous mercantile  business.  He  travelled  in  18o3  in  South 
America  for  six  months,  and  on  his  return  became  inter- 
ested in  ocean-telegraphy.  Having  been  applied  to  for  aid 
in  building  a  land-telegraph  across  Newfoundland,  to  re- 
ceive the  news  from  a  line  of  fast  steamers  to  p!y  between 
St.  John's  and  Ireland,  the  idea  struck  him  of  carrying  the 
wire  across  the  Atlantic.  In  1864  he  obtained  from  the 
legisl.ature  of  Newfoundland  the  exclusive  right  for  Cfiy 
years  of  landing  telegraph  cables  from  Europe  and  Anirr- 
ica  on  that  island.  Mr.  Field  next  formed  a  company 
known  as  the  "  New  York,  Newfoundland,  and  London 
Telegraph  Company,"  with  Peter  I'ooper.  Wilson  G.  Hunt, 
Marshall  0.  Roberts.  Moses  Taylor,  and  Chandler  White, 
and  in  two  years  the  lines  were  finished  from  New  York 
across  Newfoundland.  The  first  cable  to  extend  from  New- 
foundland to  (jape  Breton  Island  having  been  lost  in  a 
storm  while  it  was  being  laid  in  1865,  a  second  cable  was 
laid  in  1856.  In  that  year  he  went  to  London  and  organ- 
ized the  "Atlantic  Telegraph  Company,"  of  which  he  fur- 
nished one-fourth  of  the  capital.  The  U.  S.  and  British 
governments  furnished  ships  for  the  enterprise.  Mr.  Field 
accompanied  the  expedition  of  1857,  the  two  of  1858,  and 
those  of  1865-66  for  the  laying  of  cables.  Of  these,  the 
first  two  were  failures,  and  the  cable  laid  by  the  third 
worked  but  a  short  time.  The  public  lost  faith  in  the 
enterprise,  civil  war  followed  in  the  U.  S.,  and  Mr.  Field 
could  not  obtain  the  capital  to  renew  the  attempt  until 
1865.  In  -that  year  the  Great  Eastern  laid  1200  miles, 
when  the  cable  parted,  and  w.as  lost  for  the  time.  In  1866 
a,  cable  was  successfully  laid,  and  the  cable  of  1865  was 
picked  up  in  mid-ocean  and  completed  by  the  Great  East- 
ern. At  last,  after  nearly  thirteen  years  of  unceasing  toil, 
Mr.  Field  was  completely  successful.  He  crossed  the  -At- 
lantic some  fifty  times  in  his  work.  He  has  been  the  re- 
cipient of  many  medals  and  other  honors,  and  was  after- 
wards interested  in  establishing  telegraphic  communication 
between  Europe,  India,  China,  and  .Vustralia,  and  with  the 
West  Indies  and  South  America.  At  present  ( 1871)  Mr. 
Field  is  engaged  in  the  efl'ort  to  raise  the  necessary  capital 
to  lay  a  submarine  cable  from  San  Francisco  to  Japan,  thus 
completing  the  telegraphic  circuit  of  the  globe.  Since  1S67 
three  trans-Atlantic  cables  have  been  successfully  laid,  and 
telegraphic  communication  has  been  uninterrupted. 

Field  (David  Didley).  D.D.,  American  clergyman,  b. 
at  East  Guilford.  Conn.,  May  20,  1781.  graduated  at  Y'ale 
College  1802 :  was  settled  at  Haddam,  Conn.,  from  Apr.  11, 
1804,  to  1818,  and  then  at  Stockbridge,  Mass.,  from  Aug.  25, 
1819.  to  1S:;7:  then  at  same  church  as  before  in  Haddam 
from  Apr.  11,  18:i7,  until  1851,  when  he  returned  to  Stock- 
bridge.  He  published  a  History  of  Middlesex  Cotinli/, 
Co7itt.,  in  1817,  a  History  of  Berkshire  CoHntij,Mass.,  in  1829, 
Sermons,  etc..  and  d.  at  Stockbridge,  Mass.,  Apr.  15,  1867. 

Field  (David  Dvdley),  an  .\merican  jurist,  b.  at  Had- 
dam, Conn..  Feb.  13,  1805.  the  eldest  son  of  Rev.  David  D. 
Field,  D.  D..  the  Congregational  minister  of  the  town,  who 
removed  in  1819  to  Stockbridge.  Mass.;  and  in  1821  the 
son  entered  Williams  College.  In  1825  he  commenced  the 
study  of  the  law.  and  was  admitted  to  the  bar  in  1828,  and 
settled  in  New  York,  where  he  soon  made  his  way  into  the 
front  r.ank  of  his  profession.  But  finding  the  practice  of 
the  law,  which  was  after  the  English  model,  extremely  com- 
plicated, dilatory,  and  expensive,  he  began  to  study  how  it 
could  be  revised  and  improved,  and  so  entered  upon  those 
labors  in  favor  of  law  reform  which  were  to  occupy  so  large 
a  part  of  his  life.  In  1S:;9  he  published  his  first  essay  on 
the  subject,  which  he  continued  to  press  on  the  public  at- 
tention until  in  1847  he  was  appointed  by  the  legislature 
of  New  York  one  of  a  commission  to  reform  the  practice 
of  the  State.  Upon  this  work  he  was  engaged  for  two 
years,  and  the  result  was  contained  in  two  codes  of  pro- 
cedure, the  one  civil  and  the  other  criminal.  The  civil  code 
was  in  great  part  adopted  by  the  State  of  New  Y'ork.  and 
has  since  been  adopted  by  twenty-three  States  and  Terri- 
tories. It  is  the  basis  of  the  legal  reform  established  by 
the  new  Judicature  Act  in  England  and  of  the  practice  in 
several  of  the  English  colonies,  including  India.    After  the 
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completion  of  the  codes  of  procedure  ho  was  phiced  by  the 
State  of  New  York  at  ibo  head  nf  n  new  cuminis.'iion  to 
undertake  a  complete  eodilicatinn  of  (he  whole  body  of  the 
law.  This  was  a  work  of  years,  but  in  due  time  the  com- 
mission reported  a  civil  cocle,  a  penal  code,  and  a  political 
code.  These  five  codes,  which  were  mainly  the  work  of 
Mr.  Field,  covered  the  whole  province  of  American  law, 
both  common  and  statute,  and  were  designed  to  supersede 
the  unwritten  or  common  law — the  object  being  to  give  the 
people  in  this  compact  form  the  wholoof  the  laws  by  which 
tbey  were  governed.  This  body  of  hiw  has  as  yet  been 
adopted  in  full  and  intact  only  by  Ihu  State  of  California 
and  the  Ti-rritory  of  Dakota,  but  there  is  every  reason  to 
believe  that  the  suhstance  at'  it.  at  least,  will  before  many 
years  be  the  law  of  the  greater  portion  of  the  American 
Union.  In  this  great  work  Mr.  Field  was  engaged  nearly 
a  quarter  of  a  century,  carrying  it  on  at  the  same  time  with 
a  professional  prat;lice  among  the  very  largest  in  the  coun- 
try. Not  satislied  with  this,  he  often  turned  aside  from 
professional  engagements  to  indulge  his  taste  for  literary 
pursuits,  writing  essays  and  reviews  and  sketches  of  travel, 
and  discussing,  both  in  the  press  and  in  public  speeches, 
the  political  <|ucstious  of  the  day.  In  ISG7  he  brought  be- 
fore the  IJritish  Association  for  Social  Science  a  proposition 
to  frame  an  international  code.  This  led  to  the  preparation 
by  him  of  what  was  really  a  complete  work  on  international 
law,  though  modestly  entitled  JJra/t  OnUines  of  an  Inter- 
ualitniftl  (''xle,  one  feature  of  which  was  the  introduction 
of  the  principle  of  arbitration  to  settle  disputes  between 
nations.  This  work  has  attracted  great  attention  in  Eu- 
rope, ami  been  translated  into  French  and  Italian. 

Field  f  KiiKOKiin-K),  English  clergyman,  b.  about  ISOO, 
was  educated  at  Trinity  College,  Cambridge,  graduat- 
ing in  1H2;J.  He  has  edited  the  Greek  text  of  Saint 
Chrysostom's  If'nnilits  on  St.  Matthew  (IS'^J),  Interpretation 
of  the  f*antint:  Ephtlen  ( IS  15-62),  and  the  Septuagiut  ver- 
sion of  the  Old  Testament  according  to  the  Alexandrian 
Codex.  In  KSt2  ho  was  presented  to  the  rectory  of  Reep- 
ham,  Norfolk,  resigned  in  1863,  and  has  since  edited  Ori- 
gcn's  //'xofilti. 

Field  (  IIkn'ry  Mautyn),  D.  D.,  a  son  of  Rev.  David  D. 
Field,  U.  !>.,  b.  at  Stockbridge,  Ma«s..  Apr.  :i,  1822;  en- 
tered Williams  College  at  the  age  of  twelve;  graduated  at 
sixteen;  studied  theology  three  years  at  East  Windsor, 
Conn.,  and  one  ye:ir  at  New  Haven;  at  twenty  Umk  charge 
of  a  church  in  St.  Louis,  ,Mo.,  where  he  resided  from  1842 
to  I8t7,  when  ho  resigned,  and  spent  the  following  year  in 
Europe;  wa*  a  witness  of  the  Revolution  in  Paris  in  Feb., 
ISIH.  of  which  ho  wrote  a  very  full  acc^ount,  as  also  of  the 
Italian  Revolutions,  whleh  he  wifnes-ed  soon  after.  A 
month  in  Rome,  including  the  Holy  WcL-k,  led  him  to  write 
a  pamphlet  on  ThcHood  and  the  Had  in  the  Jiotnan  Catholic 
Chnrrh.  Returning  to  America,  ho  became  acquainted 
with  the  descendants  of  the  Irish  exiles,  W'dfe  Tone, 
Thomas  Adilis  Emmet,  and  others  living  in  New  York, 
which  RmI  him  to  study  that  tragical  cliapter  of  Irish  his- 
tory in  which  they  took  part,  and  finally  to  write  a  book 
entitleii  The  irinh  t'on/ederat'-n,  and  the  Itehellion  of  179S. 
In  I8.'>|  he  was  settled  in  West  Springlicid,  Mass..  where 
he  remuincfi  four  years.  During  this  period  he  published 
a  number  of  sermons  and  reviews.  In  18  j  I  ho  removed  to 
New  York  to  become  one  of  the  editors  of  the  Ecnnfjelist.  a 
religious  journal  with  which  he  has  been  connected  for 
twenty  years,  and  of  which  ho  is  now  the  sole  proprietor. 
Visiting  Europe  in  I8j,s,  ho  wrote  a  volume  of  travel  en- 
titled Snnimrr  Pirtnven:  Fr<nn  (\tpcnha;fcn  to  Vmirc.  In 
1807  ho  went  abroad  again  to  the  Exposition  in  Paris.  In 
18f»rt  he  published  a  UtHtori/ of  the  At/antic  Telegraph. 

Field  (JosKpn  iM.),  actor  and  dramatist  in  tbo  U.  S., 
was  l>.  in  England,  and  d.  in  iMoliile,  Ala.,  ilan.  .30,  I8i>Q. 
He  lived  in  New  Orleans,  En.,  in  St.  Louis,  Mo.,  and  at 
Mi>l>ile.  7Vj<7  Ihitma  in  /'nkmu'/fr  and  (Jthf.r  Storieit,  Inj 
iCvrrpoint  (IS  17),  elc.  were  among  his  publications,  and  ho 
edited  for  some  time  the  St,  Louis  HcKrHU. 

Field  (Katk),  b.  in  St.  Louis,  Mo.,  was  educated  in 
Massachusetts  and  in  Europe,  where  che  enjoyed  the 
friendship  of  Walter  Savage  Landor  in  his  later  years  at 
Florence  ;  was  European  correspondent  of  the  Host  on 
donrirr  iinil  Tranirript  and  the  New  Orleans  I'iraifiinr; 
was  afterwards  the  well-known  correspondent  ''Straws, 
Jr.,"  of  the  Springtiehl  JirpuUiran;  became  in  IS07  a  fre- 
quent contriliutor  to  the  New  York  Trilntnr,  tho  Chicago 
fi-ihnnr.  t\u;  IMiilndelphia  /Vf'«-»,  and  the  London  journals  ; 
has  written  mii'di  for  the  Atlnntit-  Munthfi/  and  other  mag- 
u/.ines,  and  is  an  able  dramatic  critic.  In  1H71  she  made 
her  first  appearance  ns  Peg  Wofiington  at  Hootli's  Theatre, 
New  York.  Author  of  /V»  /'hotoijrojdiH  of  JJir/cma'n  Head- 
iufjH,  Tin  UaijH  in  Spain  {\^1-\),  etc.,  and  is  a  popular  lec- 
turer. 

Field  (Hon.  Maunseij.  BnADimnsT).  nn  Anierienn  law- 


yer, b.  in  New  York  Mar.  26, 1822;  graduated  at  Yale  Col- 
lege 1811  ;  admitted  to  the  bar  1847.  an<l  became  associated 
with  Hod.  John  ,iay  in  the  practice  of  (ho  law.  In  1804  ho 
acted  as  secretary  to  the  American  legation  in  France, 
under  Hon.  John  Y.  Mason,  and  .'^ubsefiuently  became  at- 
tached to  the  Spanish  legation,  under  Mr.  Soul6.  In  1805 
was  appointed  president  of  the  American  eonimissiouere 
to  the  Universal  Exposition  at  Paris  ;  deputy  sub-treasurer 
of  the  U.  S.  in  Nevv  York  1801,  and  subsecjuently  assistant 
secretary  of  the  treasury  at  Washington,  \>.  C. ;  which  lat- 
ter office  ho  resigned  in  1805,  owing  to  impaired  health, 
and  was  appointed  collector  of  internal  revenue  for  the 
sixth  district  of  New  York;  which  office  he  held  four 
years.  In  iSOl)  he  resigned  his  position  and  resumed  the 
pnictice  of  law  in  New  York  City;  appointed  judge  of  the 
second  district  (civil)  court  1873,  In  early  life  Mr.  Field 
was  a  Democrat,  but  on  the  second  election  of  Mr.  Lincoln 
voted  with  the  Repuidieans.  and  has  since  continued  in 
that  party.  In  1874  he  publi.-hed  a  volume  of  Prraonal 
Rcvollcctions  of  the  distingui.-hcd  men  with  whom  he  had 
come  in  contact  at  home  and  abroad.     D.  Jan.  24,  1S75. 

Field  (KiciiAitn  Stockton),  LL.D.,  American  judire, 
wiis  b.  at  Whitchill.  N.  J..  Dec.  31,  1803;  graduated  at  the 
College  of  New  Jersey  in  ls21;  was  professor  in  the  New 
Jersey  Law  School  1847-05;  for  a  long  time  attorney- 
general  of  New  Jersey;  U.  S.  Senator  in  1802-03,  in  place 
of  J.  R.  Thnnii>sou.  deceased,  and  then  judge  of  the  district 
court  of  the  V.  S.  for  New  Jersey,  ajtjioiiited  liy  President 
Lincoln,  until  his  death  at  Princeton.  N.  J.,  May  25,  1870. 
Puhlished  The  Provincial  Courttof  A'e»p  Jer»ey  ( 1849),  and 
contributed  to  the  collections  of  thcN.  J.  Historical  Society. 

Field  (Stkphex  Johnson),  a  judge  of  the  Supreme  Court 
of  the  V.  S.,  a  son  of  Rev.  David  D.  Field,  D.  D..  was  b. 
at  Haddam,  Conn.,  Nov.  4,  1810:  graduated  at  Williams 
College  in  I8:!7;  studied  law  with  his  lirolher,  David  Dud- 
ley, in  New  Y'ork,  and  on  his  a<hnission  to  the  bar  became 
his  partner;  went  to  California  in  1849;  in  Jan.,  1850,  was 
elected  first  alcalde  of  Marysvillc  ;  in  October  of  that  year 
was  elected  to  the  legislature,  and  served  one  session;  in 
1807  was  elected  judge  of  the  fiuj)reme  court  of  the  State, 
and  in  1801)  became  chief-justice;  in  18(13  was  appointed 
by  President  Lincoln  an  associate  justice  of  the  Supreme 
Court  of  the  U.  S. — an  office  which  he  now  holds.  In  1809 
he  was  a|)pointcd  professor  of  law  in  the  University  of  Cal- 
itbrnia.  In  IST^t  he  was  ajipointeil  hy  the  governor  one  of 
a  commission  to  examine  the  codes  of  the  State,  and  to 
prepare  amendments  to  the  samo  for  the  consideration  of 
the  legislature. 

Field'fare,  or  Gray  Thrush  ( TnrduH  pilariH),  a  pas- 
serine bird  of  Northern  Kurnpe  and  .\sia  which  winters  in 
England  and  other  c<tniparaliveiy  warm  regions.  It  is 
shot  in  consi'leralile  numbers  in  winter,  and  is  often  trap- 
ped and  tamed,  making  a  very  pleasing  song-bird.  It  is 
extremely  prolific,  nesting  in  the  far  North.  It  is  ten 
inches  lung,  and  is  generally  seen  in  small  lloeks. 

Field-(>la8S9  a  form  of  magnifying  apparatus  which 
is  essentially  a  telescope  of  low  power.  It  may  have  a 
single  tube  (like  the  antiquated  spy-glass),  or  more  fre- 
quently of  late  it  is  binocular,  resembling  in  form  the 
doulde  ojiera-glass.     (See  Tklicscoi-k.) 

Ficld'in;;  (Coplky  V.\NnvKK),  English  landscape- 
painter,  b.  aitout  1788,  was  eminent  in  water-color  paint- 
ings, which  he  began  to  exhibit  in  1810;  was  president  of 
the  Society  of  Painters  in  Water-Colors  in  1831.  D,  at 
Worthing  Mar.  3,  l800. 

Fioldiiif;  (nKNRy),an  English  dramatist  and  novelist, 
b.  at  Sliurpham  Park,  near  (Jlastonbury,  Somersetshiro, 
Apr.  22,  1707.  The  founder  ot  the  Knglish  family  war*  tieof- 
frey,  count  of  llapsluirg,  who  eaiue  to  England  in  the  thir- 
teenth cenlury  and  assumed  the  name  of  Feilding.  Henry 
Fielding's  education  commemu'd  at  home  under  llie  care  of 
Mr.  Oliver,  the  family. chaplain,  of  whom  it  is  said  ho  was 
the  original  of  Parson  Trulliher  in  JuHiph  Andirirn.  As 
so()n  as  sullieiently  advanced,  he  was  sent  to  Eton,  where 
he  made  much  progress,  particularly  in  his  elassieal  iitudies. 
Heing  destined  by  his  father  for  the  law,  he  was,  ut  (he  age 
of  eighteen,  transferred  to  the  Univer.Mly  of  Leyden,  where 
he  nminlained  his  eliaracter  as  a  <liligenl  sludent  for  about 
two  years,  when,  owing  to  the  inahilily  of  hir*  fallier  to  con- 
tinue his  pecuniary  supplies,  In-  was  eompi-Iled  to  return  to 
London,  where,  altbe  age  of  twenty.  In-  fonml  himself  de- 
pcnd.-nt  upon  his  own  nsiiuree-.  Hin  lir.-l  ellort.  a  eonudy 
enlilled  L<nr  in  Snrnit  MaMi/n. ».  appeared  in  Feb.,  ITJS. 
and  was  favi.rably  n-eeived.  Itctween  his  first  appearanc 
as  a  dramatic  author  and  1737.  I-'ielding  wrote  twenty -thno 
i)ieces  f<ir  the  stage,  mod  of  (hem  cumedies  and  farces.  Of 
these  only  <)ni'  proved  deeitledly  successful — a  burlestpic 
entitled  fhr  7V<i'/<  ./y  «./'  Tra»frdirM.  or  thr  Life  and  lUoth 
of'    Tnm    Thumb  the  t,'>r„t,  inlmdi'd  to  ridi.-ule    IIh-    e\Ii.i\- 
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agant  f-tyle  of  the  tragedies  of  the  day.  The  Mock  Doctor 
au^l  The  Miner,  translations  of  Moliere's  comedies,  were  also 
well  received.  In  171^0  he  married  Miss  Cradock,  one  of 
the  Tjelles  of  Salisbury,  and  possessed  of  a  small  fortune 
of  £1500.  Fielding  had  succeeded,  on  his  mother's  death, 
to  a  small  estate  at  East  Stour  in  Dorsetshire,  to  which 
he  now  retired,  and  assumed  the  character  of  a  country 
squire  of  the  first  magnitude,  by  which  his  slender  means 
were  rapidly  dissipated,  and  in  a  very  short  time  he  was 
compelled  to  break  up  and  return  to  London  and  seek 
means  for  the  support  of  his  wife  and  child.  Intending 
to  apply  himself  to  his  profession,  he  was  turned  aside  by 
an  opportunity  of  producing  a  satirical  drama — Pasquln, 
a  Dramatic  S'ttire  on  the  Times;  its  success  was  so  great 
that  in  1".'J7  he  produced  another,  The  IHstoricdl  Rcffister 
for  1736,  which  attracted  so  much  attention  that  the 
Licensing  Act,  placing  the  stage  under  ministerial  control, 
was  passed.  Resolving  now  to  devote  himself  to  the  law. 
he  entered  himself  (Nov.  1,  1737)  as  a  student  of  the  Mid- 
dle Temple.  In  1710  he  was  called  to  the  bar,  took  cham- 
bers, and  commenced  practice.  To  the  columns  of  The 
Champion,  in  which  he  was  interested,  he  contributed 
largely.  Ho  also  compiled  .a  valuable  work  on  Crown  law. 
Circumstances  now  led  Fielding  tu  turn  his  attention  to  the 
sphere  in  which  he  was  destined  to  win  enduring  renown. 
In  Feb.,  1712,  his  first  novel  was  published  under  the  title 
of  The  Adrenturea  of  Joseph  Andreics  and  his  friend  Abra- 
ham Adamn — a  work  suggested  by  Richardson's  Pamela^ 
which  appeared  in  1740  and  created  an  extraordinary  sen- 
sation. Its  success  was  immediate;  it  soon  became  a  uni- 
versal favorite,  and  was  regarded  as  the  best  work  of  fiction 
produced  up  to  that  time  in  the  English  language.  The 
Weddinff  D'li/,  a  comedy  written  several  years  before,  was 
produced  in  Feb.,  1743.  The  Mtsceflanies  appeared  in 
1743;  A  Journeif  from  this  World  to  the  ^'ext,  in  the  second 
volume,  is  an  admirably  contrived  satire,  though  in  a  frag- 
mentary state:  the  third  volume  is  entirely  taken  up  with 
The  /liMfort/  of  Jonathan  Wild  the  Orent,  the  least  agree- 
able of  Fielding's  works  of  fiction.  In  this  year  Fielding's 
affectionate  wife  died — a  calamity  that  so  deeply  affected 
him  that  for  a  time  his  reason  was  endangered.  As  soon 
as  he  was  sufficiently  recovered  ho  again  applied  himself 
to  his  profession.  During  the  memorable  events  of  174o  he 
publishcii  a  political  journal.  The  True  Patriot,  which  ex- 
pired with  the  suppression  of  the  rebellion.  lu  1747  he 
started  another  political  paper,  called  The  Jacobite  Journal, 
which  was  discontinued  towards  the  end  of  174S,  when  he 
received  the  appointment  of  justice  of  the  peace  for  Mid- 
dlesex and  Westminster — a  sphere  of  duty  in  which  he 
speedily  earned  for  himself  credit  and  distinction.  The 
office  was  not  at  this  time  held  in  high  estimation  by  reason 
of  the  trafficking  in  committals  and  convictions  for  the  fees 
which  formed  the  compensation  of  the  magistrates,  and  for 
which  practice  they  were  termed  "  trading  justices."  Field- 
ing refused  to  adopt  these  discreditable  practices,  and  la- 
bored ardently  to  check  the  growth  of  depravity  and  crime; 
and  his  services  in  this  department  of  life  alone  were  of 
such  importance  as  to  entitle  him  to  the  respect  of  poster- 
ity. In  174!^  he  published  his  great  work,  upon  which  he 
had  been  long  engaged,  The  History  of  Toin  Junes,  a  Fonnd- 
linrj,  which  pl:iccd  him  at  the  head  of  English  novelists.  Its 
success  was  most  decided,  and  it  still  maintains  a  promi- 
nent place  among  works  of  fiction.  In  1749,  Fielding  was 
elected  chairman  of  the  sessions,  which  entailed  upon  him 
the  additional  duty  of  attending  at  the  bench.  In  addition 
to  these  duties,  he  published  several  valuable  tracts,  among 
which  .4»  Inquirif  into  the  Increase  of  Thieves  and  Robbers 
attracted  much  attention.  In  1751  he  produced  another 
work  of  fiction,  Amelia,  in  which  work  the  heroine  is  in- 
tended as  a  portrait  of  his  first  wife.  This  was  Fielding's 
last  production  in  fiction.  In  1752  he  published  a  literary 
journal  called  The  Cuveni  Garden  Journal,  and.  the  follow- 
ing year,  several  law  reports.  But  the  complication  of  dis- 
orders from  which  he  had  long  suffered  was  fast  undermin- 
ing his  strength;  and  a  vigorous  warfare  which  he  suc- 
cessfully waged  against  the  gangs  of  desperate  ruffians 
then  infesting  London  so  wore  upon  his  shattered  frame 
that  he  was  compelled  to  retire  from  the  active  performance 
of  bis  duties.  A  trip  to  Bath  was  made  without  beneficial 
effect,  and  by  the  advice  of  his  physicians  he  embarked 
for  Lisbon  on  June  26.  1754.  After  a  stormy  voyage,  of 
which  he  left  an  account,  published  in  1755.  under  the  title 
of  The  Jiinrnnl  of  a  Voifufje  to  Lisbon,  he  reached  Lisbon 
in  August.  But  his  strength  was  too  far  declined  to  rally, 
and  on  O'.-t.  S  he  expired.  (See  MrRPHV*si//e  and  Genius 
of  Fiildiit'i:  Sir  Walter  Scott's  "  Prefatory  Memoir"  in 
Ballantyne's  Xorelistn'  Library;  Life  of  Henrif  Fielding, 
by  Frederick  Lawrence,  1S55.)      (xeorge  C.  Simmoss. 

Fielding  (Rev.  J.  H.)  was  b.  in  Coleraine.  Ireland, 
Feb.  2S,  17Uf>.  and  d.  at  St.  Charles,  Mo.,  Oct.  14,  1844. 
Came  to  the  U.  S.  in  his  eighteenth  year;  in  1S19  licensed 


to  preach;  in  1826  be  was  called  to  the  chair  of  mathe- 
matics in  Madison  College,  Pa.,  where  he  remained  five 
years — one  year  as  acting  president.  He  then  spent  two 
years  in  the  chair  of  mathematics  in  Augusta  College,  Ky. 
In  May,  1S35,  he  accepted  the  presidency  of  St.  Charles 
College,  Mo.,  and  discharged  the  duties  of  that  office  with 
signal  success.  He  was  noted  for  extensive  and  accurate 
scholarship.  Though  not  eloquent,  his  sermons  were  fin- 
ished productions.  At  the  time  of  his  death  he  was  dele- 
gate-elect to  the  Louisville  convention  which  organized  the 
Methodist  Episcopal  Church,  South,  "All  immortality  and 
eternal  Hfe  "  were  his  last  words.  T.  0.  Suuhers. 

Field-Marshal.     See  Marshal. 

Field  3Iice,  a  name  applied  to  those  mice  which  live 
out  of  doors  and  do  not  freijueut  houses;  but  given  espe- 
cially to  mice  of  the  genus  Arricoln,  of  which  there  are 
more  than  six  species  in  the  U.  S.,  besides  many  species 
of  allied  genera  and  similar  habits.  Europe  has  also  sev- 
eral species,  and  in  England  these  mice  are  in  some  years 
extremely  destructive,  not  only  to  grain-crops,  but  to  or- 
chard and  forest  trees,  whose  bark  they  gnaw.  At  times 
the  British  government  has  paid  bounties  for  their  de- 
struction. 

Field  Officer,  in  the  army,  is  a  colonel,  lieutenant- 
colonel,  or  major  of  a  battalion  or  regiment,  as  distin- 
guished from  general  officers,  who  are  superior  to  field 
officers  in  rank;  from  line  officers,  who  are  inferior;  and 
from  staff  officers,  general  or  regimental,  who  may  be  of 
rank  superior,  equivalent,  or  inferior  to  that  of  field  officers. 

Field  of  the  Cloth  of  Gold,  the  magnificent  inter- 
view between  Henry  VIII.  of  Enghmd  and  Francis  I.  of 
France,  between  Ardres  and  Guisues,  June  7-24,  1520, 
within  the  English  Pale.  The  movement  was  designed  to 
strengthen  the  union  of  the  two  princes  against  Charles  V. 

Ficld'on,  a  Ip.  of  Watonwan  co.,  Minn.     Pop.  254. 

Fields  (James  Toohas),  A.  M.,  American  author  and 
publisher,  b.  at  Portsmouth.  N.  H.,  Dec.  31,  1S17,  read  an 
anniversary  poem  before  the  Boston  (Mass.)  Mercantile 
Library  Association  in  his  eighteenth  year,  and  in  1S43 
another  poem.  The  Post  of  Honor,  before  the  same  society. 
He  was  a  member  of  the  publishing  firm  of  Ticknor,  Keed 
&  Fields,  Ticknor  &  Fields,  and  Fields.  Osgood  &  Co.  for 
twenty-five  years,  up  to  Jan.,  1871.  By  his  own  exertions 
he  collected  and  issued  De  Quincey's  ir«ri*8  in  21  vols.  In 
1849,  1S54,  and  1S5S,  respectively,  he  printed  volumes  of 
his  poems  for  private  distribution.  Ue  edited  The  Atlantic 
Monthly  at  Boston  from  1S62  to  July,  1S70,  has  repeatedly 
visited  Europe,  and  has  had  wide  acquaintance  with  liter- 
ary men  abroad.  He  has  also  lectured  in  the  U.  S,.  and 
published  Yesterdays  with  Authors — reminiscences  of  liter- 
ary men. 

Fields  (Rev.  Johxson  B.),  a  minister  of  the  Methodist 
Episcopal  Church,  South,  was  a  Cherokee  Indian,  b.  in 
Murray  co.,  Ga.,  Oct.  IS,  ISOO,  converted  in  1S27.  and  en- 
tered the  ministry  in  the  Tennessee  conference  in  1833.  He 
served  as  preacher  and  interpreter  in  the  Cherokee  Nation 
for  twelve  years,  and  d.  Feb.  12,  1846.      T.  0.  Sl'UJiers. 

Field-works.  See  Fortifications,  by  Capt.  0.  11. 
Ernst,  U.  S.  Army. 

Fi'eri  Fa'cias  [Lat.,  "you  cause  to  be  made*'],  a  writ 
of  execution  insually  termed  ^  fi.fa.)  to  secure  the  satis- 
faction of  a  judgment  recovered  against  a  debtor,  directing 
the  officer  to  whom  it  is  addressed  to  cause  to  be  made  of 
the  debtor's  goods  and  chattels  or  real  estate  the  amount 
therein  specified.  By  this  is  meant  that  he  is  to  levy  upon 
the  property  and  sell  sufficient  to  obtain  the  requisite  sum. 
Personal  property  is  first  sold,  and  afterwards  recourse 
may  be  had  to  the  debtor's  real  estate.  In  executing  this 
writ  the  sheriff  has  no  authority  to  break  open  the  outer 
door  of  a  dwelling-house  after  request  for  permission  to 
enter  is  refused,  as  may  be  done  on  criminal  process;  but 
if  be  has  once  secured  lawful  admission  into  the  premises 
he  may  break  through  inner  doors,  open  chests,  etc.  to  se- 
cure possession  of  the  goods.  When  the  property  is  with- 
in the  debtor's  store  or  barn,  even  the  outer  door  may  be 
forcibly  entered ;  so,  if  it  be  upon  the  premises  of  a 
stranger  and  entrance  is  refused^  the  house  may  be  broken, 
for  a  man's  house  is  a  protection  only  for  his  own  property. 
If,  however,  the  goods  are  not  found  upon  the  stranger's 
premises,  the  sheriff  is  liable  as  a  trespasser.  (For  further 
details  see  Execi'tiox.) 

George  CHAsfe.     Kevised  bv  T.  W.  Dwight. 

Fies'chi,  de',  or  Fies'co  (Giovaxsi  Lvigi).  count 
of  Lavagna,  b.  1523  at  Genoa  of  a  celebrated  Guelfie  fam- 
ily of  remote  Bavarian  origin.  A  wealthy  and  ambitious 
demagogue,  he  entered  into  a  conspiracy  to  kill  Andrea 
Doria,  doge  of  Genoa,  and  to  overthrow  the  government, 
but  the  scheme  failed  in  both  its  objects,  and  Fieschi.  striv- 
ing to  seize  the  public  galleys,  was  drowned  Jan.  2,  1547. 
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Fieschi  (Riitseppe  Maria),  b.  in  Murato.  Corsica,  Deo.  | 
3,  17110:  pnlercd  the  French  army  in  1S(I8;  served  in  Uu8-  t 
sia  in  ISIL';  was  imprisoned  18IG-20  forllieft  and  forgery; 
went  to  Paris  in  18.(0;  invented  the  infernal  niaehiuo  by 
which  the  attempt  was  made,  July  28.  18:to,  to  assassinate 
Louis  Philippe,  who  escaped  with  a  slight  wound,  though  | 
sixteen  of  his  attendants  were  killed  or  mortally  wounded. 
Fioscbi  was  executed  Feb.  19,  I8oG.  j 

Fies'ole  [ane.  I'miilir],  small  town  of  Italy.  .'5  miles 
N.  K.  of  Florence.  It  is  one  of  the  ol.lest  Etruscan  towns, 
and  was  anciently  a  great  and  powerful  city:  contains 
many  interesting  remains,  and  commands  a  most  magnifi- 
oont'view  of  the  Arno  valley.  It  is  a  bishop's  sec.  Pop. 
2  tot. 

Fiesole,  da(FnA  Giovax.ni).  an  Italian  painter, com- 
monly called  AxcEHCo.  and  sometimes  II  Beato,  from 
the  Jharacter  of  his  art.  Was  b.  at  Vicchio.  among  the 
Apennines,  in  the  province  of  Jlugello,  in  1:JS".  Of  his 
youth  nothing  is  known.  At  the  age  of  twenty  be  entered 
tho  religious  order  of  St.  Dominic,  and  then  changed  liis 
original  name  (iluido)  for  that  of  Giovanni,  a  name  of 
sanctity  in  tho  order.  His  Drst  years  were  passed  in  the 
convent  at  Foligno,  not  far  from  Perugia  and  Assisi, 
famous  places  both  of  art  and  piety.  The  plague  drove 
him  to  Cortona  about  1113,  where  he  stayed  four  or  fivo 
years.  Then  he  returned  to  Fiesole.  his  spiritual  birth- 
place and  the  home  of  his  best  years.  Here  and  in  Flor- 
ence his  greatest  work  ivas  done.  The  last  tou  years  of 
his  life  (U4J-53)  wore  spent  by  the  pope's  desire  in  Rome, 
whore  ho  d.  Feb.  18,  14j3.  Was  buried  in  the  Church  of 
Santa  Maria  sopra  Minerva,  where  his  monument,  with  its 
quLiint  epitaph  and  the  effigy  of  the  painter  in  his  monastic 
habit,  is  still  to  be  seen. 

Fra  .\ugelico  was  an  artist  and  a  saint  from  his  youth, 
and  tho  soul  of  his  piety  was  also  the  soul  of  his  art. 
Though  a  student,  evidently,  of  the  masters  who  lived 
before  him  in  Perugia,  .and  especially  in  Florence,  the  im- 
pulse and  si)irit  of  his  art  were  his  own.  Piety  suggested 
buth  subjects  and  treatment.  His  llrst  productions  were 
iu  miniature,  after  the  style  of  tho  illuminations  done  by 
monks,  but  an  exquisitely  tender  feeling  for  Nature  mado 
him  a  student  of  her  forms  and  colors,  thus  blending  the 
natural  with  tho  spiritual  in  his  compositions.  A  saintly 
dislike  of  nudity  deprived  him  of  the  knowledge  of  anat- 
omy rci|uire<i  in  ligure-drawing  ;  his  lignr<>s  were  all  draped, 
and  lacked  the  substance  that  bono  and  muscle  gi.'e,  but  a 
singular  grace  of  pose  and  movement  marked  them  all. 
The  charm  of  a  happy  serenity  is  in  all  his  work.  His 
minil  was  without  srjrrow  and  without  ambition.  His  de- 
light was  in  happy  thoughts.  His  themes  were  received 
by  him  as  inspirations  from  Heaven,  to  be  treated  earnestly 
and  carefully.  Ho  began  his  work  with  prayer,  never 
altered  the  first  design,  discarded  artful  accessories,  ac- 
cepted no  orders  from  the  rich  or  great,  held  himself  at  tho 
service  of  his  superiors,  and  took  no  mercenary  pay.  They 
who  wanted  paintings  from  his  hand  must  apply  to  the 
spiritual  nulhorities.  The  works  of  Fra  Angelico  arc 
numerous,  most  of  them  .=mall  panel-pictures  e.'cecutcd  for 
convents.  Traces  of  them  are  in  every  place  where  he 
lived.  Many  of  his  pieces  are  in  Perugia.  The  churches, 
chajiols,  and  convents  of  Florence  were  enriched  by  his 
masterpieces,  the  best  of  which  are  now  in  the  Academy 
of  Fine  .Arts  there.  The  cloister  and  cells  of  .San  .Marco 
possessed  noble  examples  of  his  art.  .\t  the  command  of 
Pope  Kugenius  IX.  he  painted  two  chapels  in  the  Vatican 
— the  chapel  of  the  Holy  .Sacrament,  destroyed  afterwards 
to  make  room  for  a  staircase,  and  the  chapel  of  Nicholas 
V.  His  paintings  were  in  great  demand,  for  in  his  prime 
ho  was  regarded  as  the  most  famous  artist  in  Italy.  An 
unlinistied  work  of  his  iu  the  cathedral  at  Orvicto  lins  for 
its  subject  the  Litnt  Jtulijnicnt.  The  best  jireserved  of 
Angelico's  work  is  in  the  convent  of  San  Marco  at  Flor- 
ence. Wortliy  of  special  attention  are  a  Coronatlnit  it/ the 
Viri/ln  in  the  Udizi  at  Florence,  a  Dcuccnt  frmn  the  ('mini 
iu  the  Aearlemy,  and  a  Vonmatitni  nf  the  Vinjiii  in  the 
Louvre.  'I'lie  satnencss  of  the  sul>jects,  as  well  as  of  their 
treatiiient,  is  to  bo  explainerl  by  the  nature  of  his  genius, 
which  was  most  free  in  the  region  of  triumphant  and  glori- 
fied faith.  The  sulferiugs  of  failh,  the  marlyrdonis.  tor- 
tures, crucifixions,  were  distasteful  to  him.  He  bad  no 
]>ower  to  expri'ss  agony.  His  Lnut  Jiiihjmn\tH  are  weakest 
where  Michael  .\ngelo  was  strongest.  Fra  Angelico  founded 
no  school,  imitation  of  him  being  impossible.  His  disci- 
ples fell  away  from  his  jMirity  into  love  (»f  external  form 
anil  decoration.  He  left  no  peer,  and  was  followed  by  no 
successor;  his  works  stand  alone.  Tho  best  Life  of  Vn\ 
Angelico  is  that  of  K.  Cahtikr.  translated  from  tho  French, 
anil  published  in  London  18B.).  Tho  Arundel  Society  of 
LiiudiHi  has  published  several  excellent  copies  in  chromo- 
lithography  of  his  jiiclures.     A  good  copy  in  chroino-lilh- 


ography  of  his  finest  picture.  7^/ie  Conmation  nf  the  Virtjin 
in  the  Louvre,  has  been  made  by  Kcllerhoven  in  Paris. 

0.  B.  Fbotui.vuuasi. 

Fife  [etymologically  related  to  ;)i'/>e],  a  wooden  instru- 
ment chiefly  used  with  the  snare-drum  in  martial  music. 
It  is  made  in  one  piete,  without  keys,  has  six  finger-holes, 
and  one  mouthpiece  or  hole  for  blowing  upon  one  side,  as 
inthcHute.  Its  notes  arc  shrill  and  somewhat  harsh.  Tho 
fife  is  variously  ])itehcd. 

Fife,  or  Fifcshire,  county  of  Scotland,  forming  a 
peninsula  between  the  Frith  of  Forth,  the  Frith  of  Tay, 
and  the  North  8ea.  Area,  50;i  square  miles.  Poji.  1(30, 49t). 
It  is  one  of  the  most  thickly-peo)iled  and  best-cultivated 
counties  of  Scotland.  Princi|ial  towns,  Cupar,  Dunferm- 
line, St,  .Andrew's,  Dysart,  and  Kirkcaldy. 

Fifteenth',  in  music,  the  interval  of  a  double  octave, 
comprising  a  distance  of  fifteen  grades  of  tho  scale,  from 
the  lower  to  the  upper  note ;  also,  the  name  of  a  stop  in 
the  organ,  of  which  each  pipe  is  tuned  two  octaves  above 
the  regular  pitch  as  represented  on  the  keyboard. 

Fifth,  in  music,  an  interval  comprising  five  degrees  of 
the  scale,  or  the  distance,  c.  if.,  from  C  to  0,  D  to  A,  etc. 
Fifths,  according  to  their  position  on  the  scale  or  the  in- 
fluence of  accidentals,  arc  various  in  their  compass,  em- 
bracing from  six  to  eight  semitones.  They  are  usually 
classified  as  perfect,  dimininhnl,  and  fivprrf/iioui  (or  ftittf- 
meiileil).  The  perfect  contains  three  whole  tones  and  one 
semitone:  the  diminished,  two  whole  tones  and  two  semi- 
tones; and  the  superfluous,  three  whole  tones  and  two 
semitones.     For  example. 

Perfect.  Diminished.  Superfluous. 


In  counterpoint  the  progressions  of  the  fifth  are  regubited 
by  certain  laws,  partly  arising  from  the  harmonious  nature 
niid  relations  of  this  chord,  and  partly  in  view  of  the  ease 
with  which  its  use  and  abuse  suggest  themselves  to  tho 
minds  of  young  harmonists,  who  are  unaware  of  the  difli- 
culties  of  its  proper  treatment.  The  restrictions,  however, 
imposed  by  the  old  masters  have  been  so  far  relaxed  in 
modern  schools  of  music  that  certain  progressions  of  fifths 
are  now  freely  used  which  a  century  ago  would  have  been 
strictly  forbii'ldcii.  Wii.i.iam  Staintos. 

Fifth-Moii'archy  Men,  a  small  religious  sect  in  Eng- 
land (luring  CniioweU's  protectorate  and  the  first  part  of 
the  reign  of  Charles  II.  They  ]irorcssed  to  believe  that  the 
time  was  near  at  hand  when,  to  the  four  great  monarchies 
of  Daniel's  prophetic  vision,  was  to  succeed  the  filth,  which 
was  to  break  iu  pieces  all  others  and  to  "stand  for  ever." 
Of  this  Jesus  was  to  be  King:  and  in  their  eagerness  to 
seize  the  fitting  opportunity  to  proclaim  Him  they  conspired 
(.■\pr.  9.  ll>57)  against  Cromwell:  and  again  (Jan.  li,  Kitil), 
on  the  prospect  of  Charles  II.  being  fully  restored  to  power, 
they  rose  in  insurrection,  and  attempted  to  sustain  them- 
selves, under  a  leader  named  Venner,  by  force  of  arms.  Tho 
insurrection  was  prom)itly  suppiesficd.  and  Venner  and  sev- 
eral others  were  execnted.  The  Independents.  lia)itists,  and 
Quakers  formally  disclaimed  all  synipatby  with  the  insur- 
gents, yet  were  made  to  suffer  odium  and  civil  hardshijts  in 
consequence  of  the  movement.  Two  years  later  another  in- 
significant rising  occurred,  in  consequence  of  which  six  per- 
sons are  said  to  have  been  executed.  The  sect  seems  to 
have  bad  no  connection  with  Anaba]itists  on  the  Continent, 
but  to  have  derived  encourngeinent— however  unwarrant- 
uldy — from  the  views  of  some  eminent  men.  Clarendon 
says  of  Sir  Henry  Vane  that  "  ho  did  at  some  time  believe 
he  was  the  person  deputed  to  reign  over  the  saints  upon 
earth  for  a  tliousand  vcars."  Vet  he  certainly  had  no  sym- 
pathy with  the  Fifth-Monarchy  men.    K.  D.  HiTiIlcoiK. 

Fifth  Nerve.     See  Tnn;i:jiisi  s. 

Fig  [Fr.  ffjiie;  Lat.  ^cii«].  the  fruit  of  Fieiit  earien,  L., 
a  deciduous  tree  of  the  Artocarpew  or  bread-fruit  family, 
fifteen  to  twenty  feet  high,  with  rough  and  deeplylobed 
leaves,  a.  native  of  Asia  from  Syria  to  the  Caucasus  and 
Koordislau.  In  the  Scriptures  the  fig  tree  is  often  nieu- 
tioued,  along  with  the  vine,  as  a  symbol  of  peace  and 
|denly.  Although  unknown  in  (Ircece  during  the  Homeric 
age,  it  was  common  in  tho  time  of  Plato;  it  wa.s  early  in- 
troduced into  Italy,  aud  thence  into  Spain  and  (Jaul.  Char- 
lemagne ordered  its  culliviiliou  in  Central  Europe,  aud 
it  is  now  ciilti\  ared  in  must  warm  temperate  climates.  That 
it  has  succeeded  even  in  England  appears  from  the  men- 
tion of  tho  historian  Maltbew  Paris,  that  the  year  I2:.7 
was  so  inclement  that  figs,  cherries,  and  |dums  totally  failed 
to  ripen.  Figs  can  be  well  ripened,  and  can  be  raised  for 
preservation  in  the  dried  stale,  only  where  the  summer  and 
autumn  are  warm  and  dry.      In  the  Atlantic  I'.  S.  the  main 
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obstacle  to  their  oultivation  is  the  cold  of  winter,  which 
frequently  destroys  unprotected  trees  even  in  Florida.  On 
the  Pacitic  coast  they  find  a  more  congenial  climate.  The 
fig  tree  bears  two  crops  in  a  season — an  curlier  one  from 
the  axils  of  leaves  of  the  preceding  growth;  a  later  and 
longer-continued  one  from  tlie  axils  of  the  leaves  of  the 
season.  The  tig  is  popularly  said  to  fruit  without  flower- 
ing. This  comes  from  the  nature  of  this  particular  fruit. 
It  is  a  hollow,  pear-shaped  receptacle,  nearly  closed  or 
barely  pervious  at  the  broad  .apex,  lined  throughout  the 
interior  with  innumerable  small  flowers,  male  and  fe- 
male. The  so-called  seeds  are  the  ripened  aehenia  ( j".  c. 
seed-like  fruits)  of  the  Latter;  the  luscious  pulp  mainly 
belongs  to  the  ripened  and  softened  receptacle  or  hollow 
flower-stalk.  A  good  idea  of  the  botanical  nature  of  a 
fig  is  got  by  comparing  it  with  Doreteiiia.  of  the  s.ame  nat- 
ural family;  in  this  the  flowers  occupy  the  upper  surface 
of  a  plate  or  saucer  shaped  common  receptacle.  By  im- 
agining this  saucer  to  deepen  into  a  cup,  and  the  cup  to 
pass  into  the  form  of  a  jug  by  a  contraction  of  the  summit, 
the  whole  peculiarity  of  the  fig-fruit  will  be  apparent.  In 
ripening,  the  acrid  milky  sap  characteristic  of  the  family 
is  replaced  liy  saccharine  matter,  chiefly  grape-sugar. 
Fresh  figs,  most  agreeable  to  many,  are  too  sweet  and 
cloying  for  other  palates,  being  destitute  of  .acidulous 
flavor.  In  the  fresh,  and  still  more  in  the  dried  state,  figs 
form  an  important  article  of  food  in  the  Levant,  e't'c. 
Smyrna  is  the  princip,al  mart  whence  dried  figs  are  ex- 
ported to  Northern  Europe  and  America.  The  annual 
import  into  Great  Britain  alone  is  valued  atover  i;l,0UU,O0O. 
Dried  figs  .are  said  by  the  dealers  to  be  nnlunil  when  not 
compressed  in  the  packing,  but  retaining  their  original 
sha|:ie,  or  jmUed  when  after  drying  they  are  made  supple 
by  kneading,  and  then  packed  liy  pressure  into  drums  or 
boxes.  E/eiiif  figs  are  merely  those  of  superior  qualit}',  so 
called  from  a  Turkish  word  meaning  "hand-picked." 

Rkvised  bv  Asa  Gr.\y. 

Figeac,  town  of  France,  in  the  department  of  Lot,  on 
the  Selle.  It  is  a  quaint  old  city,  situated  in  a  deep  valley 
surrounded  by  rocky,  vine-clad  heights.     Pop.  83S1. 

Fight'ing-fish,  the  Cteitnps pufina-r,  a  little  fresh-water 
fish  of  Farther  India,  often  brought  from  Siam  as  a  curi- 
osity. It  is  akin  to  the  perch  family.  In  its  native  lands 
this  fish  is  kept  for  fighting  purposes,  and  much  money  is 
often  wagered  upon  the  result  of  the  combat.  Two  of 
these  fishes  placed  in  the  same  vessel  of  water  will  attack 
each  other  with  the  utmost  fury. 

Figuei'ra  da  Foz,  town  of  Portugal,  in  the  province 
of  IJeira.  at  the  moulh  of  the  Mondcgo,  has  a  lively  trade 
in  salt,  oil,  wine,  and  fruit,  and  is  a  favorite  bathing-place. 
Pop.  ia-2. 

Figue'ras,  frontier-town  of  Spain,  in  the  province  of 
(icrona.  On  a  height  near  the  town  is  the  citadel  of  San 
Fernando,  the  strongest  fortress  of  Spain  and  the  key  of 
the  Pyrenees.     Pop.  10,370. 

Figueras(EsTANisLAo),b.  in  Barcelona  Nov.  13. 1819; 
received  ;in  excellent  education  ;  became  at  an  earlv  age 
one  of  the  leaders  of  the  liberal  party  in  Catalonia';  was 
elected  to  the  Cortes  in  1851 ;  was  a  member  of  the  revo- 
lutionary committee  of  Tarragona  1854;  engaged  in  the 
liberal  conspiracy  of  1SG6,  for  which  ho  was  imprisoned  in 
ISC",  and  took  a  prominent  part  in  the  organization  of  the 
republican  party  after  the  overthrow  of  Queen  Is.abella  in 
ISOS.  On  the  abdication  of  King  Amadeo  (Feb.  11.  1873) 
he  became  provision.al  president  of  the  republic,  holding 
that  post  until  .\pril.  when  he  retired  from  public  life. 

Figuero'a,  de  (PnA.wisro),  b.  at  Alcala  de  Henares, 
Spain,  about  1J40;  author  of  highly-admired  poems  in 
Italian  and  Sp.anish.     D.  about  lli.'O. 

Figuier(tji:iLLAUMELoris),  French  chemist  and  scien- 
tific writer,  b.  at  Montpellier  Feb.  15,  1819;  became  M.  D. 
ISll,  professor  in  the  school  of  pharmacy  at  Montpellier 
1841);  then  scientific  editor  of  La  Presse  at  Paris.  Has 
written  largely  in  scientific  journals,  publishing  also  Ex~ 
pnsition  et  Hltitoire  tics  I*rincipales  Decoitrerte/t  Srienfifiqucs 
.\roilcnies  (3  vols.,  1851-53;  5th  ed.  1858);  Histolre  du 
Mcrvcilhux  tlans  les  Temps  Moderiics  (4  vols.,  1859-fiO) ; 
Vi<'  dcB  Savants  lUustrcs  depnis  V Aniiqnit€  jnsqn  an  -V/A'" 
iSicrli:  (18C6),  etc.,  and  a  large  number  of  popular  scientific 
works  translated  and  extensively  read  in  the  U.  S.  and 
Great  Britain. 

Fig'urate  IVam'bers,  series  of  numbers  that  may  be 
derived  from  the  expression 

'i(n  +  -l)(n+2)...(n  +  in) 

1.2.3.. ..{m  +  1)        ^   '' 

by  giving  suitable  values  to  m  and  n.  The  value  of  m  de- 
termines the  nature  of  the  series,  and  >i  denotes  the  place 
of  any  term  in  that  series. 


Figurate  series  are  divided  into  orders  :    If  m  =  0,  the 

series  is  of  the  first  order;  if  m  =  l,  the  series  is  of  the 
atvijnd  order :  if  ;/;  =  2,  the  series  is  of  the  third  order  ;  and 
so  on.  If  we  make  m  =  (I,  expression  (1)  reduces  to  n. 
Making  >i  equal  to  1,2,  3.  etc..  we  have  for  the  figurate 
series  of  the  }ic8(  order  the  natural  numbers 

1,  2,  3,  4,  5,  ... ,  etc. 
If  we  make  m  =  l,  expression  (1)  reduces  to"-^— tJ.    Mak- 
ing 11  equal  to  1,  2,  3,  etc.,  wo  have  for  the  figurate  series 
of  the  second  order  the  numbers 

1,  3,  6,  10,  15,  21,  28,  ...  ,  etc. 

Ifwe  make  m  =  2,  expression  (1)  reduces  to  "  * "  "*"  ,    "  "^    '. 

Making  ii  equal  to  1,  2,  3,  etc.,  we  have  for  the  figurate 

series  of  the  third  order  the  numbers 

],  4,  10,  20,  35,  .  .  .,etc. 

In  like  manner,  figurate  scries  of  higher  orders  may  be 
deduced.  They  may  also  be  deduced  in  succession  by  means 
of  the  following  law — viz.  if  the  j*^"*  term  of  a  series  of  any 
order  is  added  to  the  (n-f  1)"'  term  of  the  series  of  the 
preceding  order,  the  sum  will  bo  the  (n  +  1)""  term  of  the 
given  scries.  Thus,  take  the  series  of  the  first  and  second 
order : 

1st  order:  1,  2,  3,  4,  5,  C.  7  .  .  . 
2d  order:  1,  3,  6,  10,  15,  21,  28  .  .  . 
If  we  add  the  second  term  in  the  upper  line  to  the  first 
term  in  the  lower  line,  we  have  the  second  term  in  the 
lower  line ;  if  we  add  the  third  term  in  the  upper  line  to 
the  second  term  in  the  lower  line,  we  have  the  third  term 
in  the  lower  line;  and  so  on. 

Regarding  the  series  of  Is  as  a  figurative  series  of  the  0 
order,  we  may  form  from  it,  in  the  manner  just  explained, 
the  following  table,  called 

The  Arithmetical  Triangle. 

Othorrfer 1  1111111.. 

1st  order 1  2      3     4      5      6      7.       . 

2d  order 1  3     6  10  15  21      .     » 

3d  order 1  4  10  20  35     .     , 

ithorder 1  5  15  35      .      . 

bib  order 1  6  21      .      . 

6th  order 1  7      •      . 

7thor(/er 1  •      • 


This  table  may  be  continued  to  any  desirable  extent. 
The  numbers  in  the  first  line  are  simple  units;  those  in  the 
second  line  are  the  natural  numbers;  those  in  tlie  third  line 
are  called  Irianr/ular  numbers,  because  they  express  the 
numbers  of  balls  that  may  be  arranged  in  equilateral  tri- 
angles as  in  the  diagram  : 


o,  0  o,  0  o  0,  0  0  0  0,  etc. ; 
those  in  the  fourth  line  are  caMcd  jx/ramidal  numbers,  be- 
cause they  express  the  numbers  of  balls  that  can  be  piled 
in  the  form  of  regular  triangular  pyramids;  those  in  the 
fifth,  sixth,  and  seventh  lines  have  been  called  triamjuli- 
trianf/nlar,  trianr/n/i-pi/raiiiii/af,  and  pi/ramidi-piframidal 
numbers.     Hence  the  name  fiijurate  ntunbers. 

It  will  be  seen  that  the  numbers  of  the  table,  read  diag- 
onally upward,  are  the  numerical  coeflficicnts  of  the  de- 
velopment of  X  -}-  rt  to  a  power  whose  exponent  corre- 
ponds  to  the  order  of  the  series.  This  property,  besides 
rendering  the  table  useful  in  the  formation  of  jiowers,  en- 
ables us  to  use  it,  in  the  calculus  of  probabilities,  to  find 
the  number  of  combinations  of  m  things  taken  in  sets  of 
H.  Thus,  to  find  the  number  of  combinations  of  7  things 
taken  in  sets  of  1,  2,  3,  etc.,  we  enter  the  table  opposite 
the  7th  order  and  read  diagonally  upward  :  the  number 
in  the  second  column  is  the  number  of  combinations  of 
7  things  in  sets  of  1  ;  that  in  the  third  cidumn  is  the  num- 
ber of  combinations  in  sets  of  2  ;  that  in  the  fourth  column 
is  the  number  of  combinations  in  sets  of  3;  and  so  on. 

It  is  this  last  property  that  connects  the  arithmetical 
triangle  so  closely  with  the  logical  Abeeedarium.  (See 
Jevons,  Priiirip/cs  of  ^Scienre.)  W.  G.  Peck. 

Fig'ured  ^canlo  fir/urato),  a  term  much  used  in  ancient 
ecclesiastical  music,  meaning  refined  or  ornamented.  The 
original  Gregorian  chants  being  exceedingly  plain,  and 
limited  in  their  range  of  melody,  were,  in  the  course  of 
time,  varied  and  rendered  more  free  by  the  addition  of  new 
inflections,  wider  excursions  of  melody,  and  other  traits 


FIGURED  BASS— FILE. 


y.5 


of  ornament  and  expression.  Music  so  improved  was  said 
to  he  /lyureti,  to  distinguish  it  from  the  vanto  /crmo,  or 
plaiu  ehant.  A  similar  application  of  the  term  was  sub- 
sequently made  in  reft-ronce  to  pieces  more  elaborately  and 
riclilv  harmonized  than  those  of  the  "strict"  style. 

Figured  Bass,  in  music,  a  bass  over  or  under  which 
the  harmony  is  e.v])ressed  by  ordinary  tigures,  dashes,  etc., 
instead  of  being  written  out  in  notes.  These  figures  arc  J 
not  intentled  to  represent  the  structure  or  m€lo<iioH«  tuove- 
mint  of  the  upper  parts,  but  only  the  nature  and  elements 
of  the  harmoui)  on  which  those  parts  depend.  Nor  do  the 
figures  usually  determine  the  e.\act  pogitima  of  chords  as 
played  by  the  right  hand  on  keyed  instruments  ;  as  such 
positions'  may  be  taken  near  the  bass,  or  distant  from  it, 
or  be  in  either  close  or  dispersed  harmony,  at  the  discre- 
tion of  the  performer.  The  figures  represent  intervals 
counted  upwiinl  from  the  bass;  and  generally  those  inter- 
vals whicii  ej-cced  an  octave  are  expressed  by  figures  de- 
noting the  same  letter  wUhin  the  octave.  Accidental  flats, 
sharps,  and  naturals  are  used  with  the  figures  when  neces- 
sary, but  a  sharp  is  frequently  expressed  by  a  stroke  drawn 
through  the  figure.  Figures  standing  one  orer  the  other 
indicate  intervals  to  be  struck  simultaneously,  but  those 
standing  one  n/ier  the  other  arc  to  be  taken  successively. 
The  triad  (or  " common  chord"),  in  its  fundamental  form, 
requires  no  figures,  unless  when  succeeding  a  ditferent 
chord  on  the  same  bass,  or  when  there  may  be  some  am- 
biguity or  obscurity  in  the  jtrogression.  In  keys  having 
sharps  or  flats  at  the  signature  (at  the  beginningi,  those 
sharps  or  flats  will  of  course  afl'ect  the  figures  as  well  as 
the  notes. 

Dotted  notes  may  be  represented  by  dotted  figures.  Rests 
also  may  be  introduced,  though  a  small  cipher  (o)  is  pref- 
erable. 

The  words  tnsto  solo  imply  that  the  bass  is  unaccompa- 
nieil  by  harmony  until  the  recurrence  of  figures. 

The  present  article  atfords  room  only  for  an  explana- 
tion of  the  general  term,  but  its  practical  working  will 
be  easily  understood;  and  for  fuller  information  on  this 
subject  ihe  student  m.ay  consult  Ai.nREcHTSnKiiunu's  Geii- 
iTiiUinnH-SfhuU,  CheruBINI's  Trealise  on  VoitiUcrpoilll, 
and  Beethoven's  Stndien  im  Generalhass, 

William  Stauxton. 

Fignre  of  the  Earth.  See  Eautu,  by  Pnot'.  A. 
Gi  voT.  LL.I). 

Figure,  Grammatical  and  Rhetorical,  a  distinc- 
tion of  great  im])ortanee  iu  the  logical  construction  of 
figurative  language — a  subject  on  which  there  is  an  extra- 
ordinary amount  of  confused  thinking.  The  grammatical 
figure  rests  upon  a  nutt  relation  of  the  subject  and  predi- 
cate. "My  Milton  is  in  four  volumes"  involves  a  figure 
or  form  of  speech  departing  from  strict  literalness;  but  it 
is  a  grammatical  figure,  for  the  relation  on  which  it  rests 
is  real,  objective,  and  undeniable:  it  is,  according  to  the 
letter,  the  grammar,  and  hence  has  been  styled  the  gram- 
matical. Slilton  is  literally  the  author  of  the  works  con- 
tainer! in  the  volumes.  The  two  great  grammatical  figures 
are  Metonvmv  (which  sec)  and  rtvxErnoi'iiE  (which  see). 
They  may  be  at  home  in  the  plainest  and  most  common- 
place prose — in  the  language  of  a  will  or  of  an  advertise- 
ment. The  rhetorical  figure  rests  upon  an  ideal  or  an 
ideali/.ed  relation  between  the  subject  aud  predicate.  The 
mind  makes  it,  and  can  unmake  it ;  it  can  exist  to  one  mind, 
and  be  denied  by  another ;  it  may  bo  conceded  by  the  mind 
at  one  time  and  in  one  state,  and  denied  at  another  time. 
"Milton  is  an  eagle"  involves  a  Metaimiou  (which  see), 
which  is  the  chief  rhetorical  figure.  The  relation  is  ideal ; 
it  may  be  denied:  or  the  mind  may  allow  it  at  one  time 
and  ficny  it  at  another.  ,Some  of  the  most  confused  and 
persistent  logomachies  have  arisen  from  failing  to  observe 
thii  distinction.  C.  P.  Kraltii. 

Figures,  Numerals.     See  Numerals. 

l''ig'wort  (Scrophnlan'a),  a  flowering  plant  of  the  order 
.Scro|>liulariaceie,  common  in  many  parts  of  North  Ain<'rica 
and  ICurope.  It  was  formerly  prized  in  meilicine  for  the 
cure  <tf  scrofula  and  other  diseases.  Its  leaves  and  knotty 
root  may  have  active  jiroperties,  but  at  present  are  not 
much  used.  Other  s]jecieB  of  the  genus,  as  Sfi-ophittariu 
atpiitfica,  etc.  (mostly  Old-AV'orld  plants),  have  had  somo 
repute  as  medicines. 

Fyi.     See  Feejee. 

Firament  [Lat.  JiJnmrnfum,  filum,  a  "  tliread  "],  in 
botany,  is  the  siijiport  or  stalk  of  the  an  I  her  of  the  stamen  ; 
"  it  is  to  tlie  anther  what  the  petiole  is  to  the  blade  of  the 
leal." — <ivo>j. 

Filniigic'ri  (GAiiTAXo),  b.  at  Naples  Aug.  18,1752; 
entered  the  army  ITHfi;  went  to  the  royal  court  1777;  bo- 
oanio  a  member  of  the  supremo  council  of  the  finances 
I7S7.     Is  chiefly  remembered  as  author  of  Scimta  delta 


legialazlone  (1780-8S,  unfinished),  a  noblo  treatise  on  the 
principles  of  legislation.  D.  at  Vico-Equense  July  21, 
ir.ss. — His  son  Laiii.o  ( IT.'^.'i-lSi;?),  duko  of  Taormiua.  was 
a  brave  soldier  under  Napoleon,  governor  of  Sicily  under 
Ferdinand  II.,  aud  prime  minister  under  Francis  II.  of  the 
Two  Sicilies. 

Fil'bert  [etymology  doubtful ;  believed  to  he  fiiU-heard; 
Ger.  llnrtuHt'i,  ••  beard-nut  "J,  the  nut  of  the  Hazel  (which 
see).  The  name  is  not  often  applied  to  Ihe  American  wild 
hazel-nuts;  and  in  commerce  the  round  varieties  of  Euro- 
pean hazel-nuts  are  called  cob-nuts,  the  natno  Jill'tnt  strictly 
belonging  to  the  elongated  sorts,  which  have  also  a  finer- 
cut  and  more  beard-like  envelope;  whence  perhaps  the 
name.  Filberts  are  chiefly  the  product  of  (^onjlns  Ai'Hinut, 
the  common  hazel  of  Europe  and  Asia,  which  is  extensively 
cultivated.  Barcelona  nuts  are  a  variety  of  filbert,  kiln- 
dried  for  better  keeping.  Voryluit  ColitriKt,  of  Turkey,  ])ro- 
duces  large,  oily  filberts.  Filberts  are  used  as  dessert- 
nuts,  and  large  amounts  of  oil  (nut-oil)  are  also  expressed 
from  the  kernels.  It  is  a  drying  r>il,  much  used  by  artists 
and  makers  of  choice  varnishes.  But  few  filberts  are  grown 
in  the  U.  S.     Several  species  arc  known. 

File  [Fr.  lime;  Ger.  Fel/c].  A  file  is  a  tool  used  in  shap- 
ing all  kinds  of  materials  of  construction.  It  is  a  bar  of 
steel,  the  size  aud  sha]ieof  which  arc  determined  by  the  us& 
for  which  it  is  intended.  Its  surfaces  are  covered  with 
sharp  cutting  edges  or  teeth,  the  diicction  and  number  of 
the  edges  and  the  magnitude  and  distribution  of  the  teeth 
varying  with  the  nature  of  the  material  and  the  degree  of 
smoothuess  of  the  surface  which  the  file  is  required  to  pro- 
duce. The  cutting  edges  or  teeth  are  usually  made  by  the 
edge  of  a  cold  chisel.  Where  the  surface  has  isolated  sharp 
teeth  separated  by  comparatively  wide  spaces  the  file  is 
called  a  rasp.  The  teeth  of  the  rasp  are  made  with  a  punch 
having  a  pyramidal  point. 

Files  are  used  upon  surfaces  of  all  kinds.  Rasps  are 
especially  fitted  for  rapid  work  on  surfaces  of  materials 
having  slight  resisting  power.  They  are  used  by  workers 
in  wood  and  leather,  and  by  the  farrier.  The  efl'ect  of  rub- 
liing  the  file  upon  the  surface  of  the  metal,  wood,  ivory,  or 
other  material  to  be  changed  in  form  or  dimensions,  is  to 
abrade  it,  cutting  from  it  minute  shavings  or  small  parti- 
cles, and  reducing  the  mass  by  a  very  gradual  process. 
Files  are  therefore  only  used  in  shaping  small  pieces  or  in 
"finishing"  surfaces  which  are  already  of  api)riixiinately 
correct  figure.  The  file  usually  follows  the  work  of  the 
lathe  or  the  planer-tool. 

The  forms  given  to  files,  as  well  as  their  shapes  and  sizes, 
arc  almost  numberless.  Those  files  which  have  cutting 
edges  extending  unbroken  from  si^lc  to  side  are  called 
"  floats  "  or  "  single-cut  "  files.  Those  which  have  two  sets 
of  such  edges,  crossing  each  other  at  an  angle,  are  calli  d 
"  double-cut."  The  efl'ect  of  such  crossing  of  edges  is  to 
produce  points  or  teeth,  rather  than  true  cutting  edges. 
The  rasp  has  already  been  defined. 

The  coarseness  or  fineness  of  the  file  is  known  by  the 
trade-terms:  1,  rough;  2,  middle  cut ;  .'1,  bastard:  -J,  sec- 
ond cut ;  5,  smooth  ;  0,  superfine  or  dead-smooth.  The 
second  gr.ade  is  rarely  found  in  the  market.  The  most 
common  arc  the  "  Sheflield  cuts,"  rough,  bastard,  and 
smooth.  These  are  shown  in  the  accompanying  sketches. 
Doiiele-Cdt. 


Second-Cut. 


|!;i^|;l|l|.  l)cail-,SlUO(llll. 

In  what  are  known  as  the  Niidiolson  or  **  increment-cut " 
files,  the  forms  of  the  teeth  and  the  cutting  edges  are  very 
similar  to  thosi'  of  ordinary  files  as  just  described.  These 
are  machine-cut  files,  but  they  difler  from  other  machine- 
out  files  by  being  cut  with  teeth  slightly  expanding  or  in- 
creasing in  si20  and  space  from  point  to  heel,  thus  avoiding 
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the  great  regularity  of  teeth  common  to  ordinary  machine- 
cut  files.     A  writer  remarks  in  regard  to  this  peculiar  file : 
Rasp-Cit.  Fi.oat-Cut. 


'^ 


Bastard. 
t    L,  ^.  v..  <■,  C  ^-  t*  *-  ,^  t 

Smooth. 


Smooth. 


*'Tho  flifference  between  this  and  the  perfect  regularity  of 
other  kinds  must  be  apparent,  particularlv  in  double-cut  files, 
as  in  the  one  case  the  file,  cut  with  puch  extreme  regularity, 
when  put  to  use  will  in  the  first  inch  of  its  movement  pro- 
duce channels  or  grooves,  and  these  grooves  will  continue  to 
he  made  deeper  as  the  file  is  shoved  along,  thus  producing 
that 'grooving' and  ^chattering' so  often  complained  of: 
while  with  the  'increment-cut  file*  the  grooves  made  by  the 
movement  of  the  file  for  the  first  inch*vill  have  their  sides 
cut  away  as  the  file  is  moved  toward  the  '  tang '  or  handle, 
and  vicevernd;  and  while  it  is  cutting  as  fast  as  its  points 
permit,  it  is  also  said  to  cut  smoother  than  the  best  hand- 
cut  file  of  the  same  coarseness.  The  irregularity  spoken  of 
consists  not  only  in  the  spaces  between  the  teeth,  but  also 
in  the  heights  of  the  teeth  themselves."  The  object  in  hav- 
ing the  teeth  of  diff'ering  heights  is  to  admit  of  their  being 
held  down  to  the  work  with  less  effort  ou  the  part  of  the 
workman.  Files  having  perfectly  regular  teeth,  as  is  com- 
monly the  case  with  maehine-made  files,  require  a  great 
pressure  to  compel  the  teeth  to  take  hold  of  the  work  in 
surface  filing. 

The  regularity  of  the  teeth,  so  characteristic  of  most  ma- 
chine-work, is  not  easily  obtained  by  the  hand-worker,  who, 
seated  with  his  Idank  firmly  hebl  on  a  stone  block  in  front 
of  him,  strikes  the  chisel  into  the  blank  and  raises  the  first 
tooth:  the  chisel  is  then  lifted  out  of  its  groove,  placed  on 
the  blank  and  slid  up  until  it  comes  into  contact  with  the 
tooth  previously  raised,  when  the  second  blow  is  struck  and 
another  tooth  is  produced.  If  the  force  of  these  blows  were 
alike  in  each  case,  the  spaces  would  be  equal:  hut  as  it  is 
impossible  for  the  most  expert  workman  to  strike  the  great 
number  of  blows  required  in  the  entire  side  of  a  file  with 
exact  uniformity,  irregularity  in  the  distribution  of  the 
teeth  must  exist.  Possibly,  the  failure  of  many  of  the  ear- 
lier enterprises  may  be  traced  in  a  measure  to  the  defect  in 
their  machinery  of  producing  this  extreme  regularity  in  the 
cut  of  their  files. 

When  a  side  or  an  edge  of  a  file  is  left  uncut,  it  is  said 
to  be  "  safe." 

Watchmakers'  files  are  often  exceedingly  delicate,  meas- 
uring less  than  an  inch  in  length,  and  having  a  thickness 
not  greatly  exceeding  that  of  a  coarse  bristle.  The  larger 
files  used  by  watchmakers  seldom  exceed  four  inches  in 
length.  Mechanics  working  on  tools,  small  apparatus,  and 
light  machinery,  use  files  of  from  six  to  twelve  inches  in 
length,  and  machinists  employed  on  steam-engines  and 
heavy  machinery  call  for  files  of  from  ten  to  eighteen  inches 
in  length,  and  occasionally,  for  special  purposes,  use  files 
of  double  these  sizes.  The  shape  of  the  cross-section  of  the 
file  is  usually  either  that  of  a  square,  a  parallelogram,  a 
circle,  an  oval,  a  triangle,  or  a  combination  of  straight 
lines  and  arcs  of  circles.  Fig.  1  represents  the  **  parallel 
hand"  file,  called,  when  small,  a  "pottance"  file,  or  if 
very  slender  a  "pillar"  file.  This  file  is  also  called  a 
"  verge  ''  or  a  "pivot  "  file,  and  when  of  large  size  a  "  cot- 
ter "  file.  Fig.  2  represents  the  "square"  file,  which  is 
often,  as  is  the  case  with  all  other  forms  of  section,  made 
with  parallel  sides.  Fig.  3  is  the  "knife"  file.  This  form 
is  usually  small,  and  is  of  limited  use.  It  is  made  for  the 
purpose  of  cutting  or  enlarging  narrow,  triangular  notches. 
Fig.  4  exhiliits  the  "half-round"  file,  the  section  of  which, 
as  seen,  is  not  a  complete  semicircle.  The  thickness  of  the 
file  is  usually  from  one-half  to  one-fourth  the  radius  of  the 
circle.  Fig.*  5  is  the  "round"  file.  If  of  small  size  it  is 
called,  when  tapering,  a  "rat-tail"  file,  and  when  parallel 


a  "joint"  file  or  "  guUetting  saw"   file.     Fig. 
triangular  file,   often   called   by    the   workman   a 

Fui.  1.       Flu.  2.  Fir,.  3.         Fi.;.  4.         FlG.  5. 
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6  is  the 
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square"  file.     It  is  used  for  sharpening  saws,  for  cutting 
internal  angles,  and  for  cleaning  up  corners.     Fig.  7  rc- 
scnibles  Fig.  1,  liut  it  is  a  thin- 
"  nor  file.    It  is  known  as  a  "  ward- 

iing  "  file,  and  was  formerly  much 
used  by  locksmiths  in  cutting  the 
wards  of  the  keys  of  locks.  Fig. 
s  is  the  "  cross  "  or  •'  double  half- 
round  "  file,  the  two  sides  usu- 
I  .iil\   having  different  curvatures. 

^  The  first  name    is   derived   from 

^  the  fact  that  it  was  originally 
k  (]e'^lgned  for  trimming  out  the 
f  crushes  or  arms  of  small  wheels. 
I  I'  ig.  9  is  the  •'  slitting,"  "  feather- 
%  edge,"  or  "  screw-head  "  file,  hav- 
E  ing  two  knife  edges,  and  used  for 

"  the  same  purpose  as  the  **  knife 
t ,      file  " 

M^       '*  Equalling  "  files  are  fiat  and 
^^    thin.     They  are  nlw.ays  uniform 
in  thickness,  and  usually  in  width 
^^  _^^    also.     Two  opposite  surfaces   are 

^"  frequently    left    "  safe."      "  Rub- 

bers "  are  large,  heavy,  coarse  files,  of  usually  inferior  qual- 
ity, which  are  used  for  rough  kinds  of  work.  "  Kiftlers  " 
or  •'  bent  "  files  are  of  the  shape  shown  in  Fig.  10,  and  have 
usually  curved  surfaces.     They  are  used  by  sculjitors  and 
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by  makers  of  ornamental  castings.  They  are  double-cut, 
single-cut.  or  rasp-eut,  and  of  various  degrees  of  fineness, 
as  required  for  diflcrent  kinds  of  work.  They  are  espe- 
cially adapted  fur  smoothing  up  irregular  forms,  such  as 
arc  most  frequently  met  with  in  bronze  castings. 

The  common  kinds  of  file  arc  frequently  bent  for  con- 
venience in  working  upon  curved  surfaces.  Bending  is 
readily  accomplished  by  heating  to  a  red  heat  .and  shaping 
over  a  properly-formeil  wooden  block  by  striking  it  light 
blows  with  a  wooden  mallet.  "When  the  file  has  thus  been 
given  the  desired  shape,  it  is  re-tcmpered  and  is  ready  for 
use.  The  file  is  bent  to  a  smaller  radius  than  that  of  the 
concavity  in  which  it  is  to  be  used. 

The  tapering  end  of  the  file  outside  the  shoulder,  and 
upon  which  the  handle  is  driven,  is  called  the  "  tang  "  or 
the  shank.  The  tapering  form  given  the  tang  is  not  well 
adapted  to  give  a  firm  hold  to  the  handle,  and  it  has  prob- 
ably been  adopted  and  retained  partly  through  conser- 
vatism and  partlv  because  workmen  frequently  use  one 
handle  for  several  files,  and  the  tapering  tang  permits 
the  file  to  be  readily  inserted  into  and  withdrawn  from  the 
handle.  To  ensure  a  good  "  hold,"  a  tang  of  uniform  sec- 
tion, and  cither  cylindrical  or  prismatic  in  form,  would 
be  far  preferable.  "This  has  been  proposed  by  Mr.  J.  E. 
Sweet.  Mr.  Sweet  is  also  the  inventor  of  the  round 
"screw-thread"  file,  in  which  the  cutting  edges  are  formed 
by  m.aking  a  "  ratehet-thread "  in  the  lathe,  difl'ereut 
p'itehes  of  thread  thus  making  different  grades  of  file. 
The  cutting  edges  of  these  files  are  thus  formed  from  the 
solid  stock,  and  arc  said  to  possess  remark.able  endurance, 
anil,  acting  like  milling  tools,  do  rapid  and  good  work. 

The  handle  of  the  file  is  usually  driven  directly  upon 
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the  tant;.     Tt   sometimes  liapjiens,  however — as   in  filiDg 

exteinictl  (hit  Hurfaces,  lor  example — that 

tho  (ile-haniUe  interferes  with  the  use  of  ^"■-  ^^* 

the  (Ho  hy  hrarinj;^  upon  the  t^urtaee  and 

preventing;  the  cuttinj;  portion  of  the  filo 

coinin;;  down  to  its  work.      In  pueh  eases 

the  tan^  is  hcnt  or  a  "holder"  is  used, 

as  in  Figs.  11  and  12. 

Files  are  usually  made  of  the  best  of  material,  and  great 
Fig.  12. 
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caro  is  taken  to  select  steel  that  is  uniformly  and  highly 
converted.  "Rubbers"  for  smiths'  use  are  made  from 
blistered  steel,  but  all  other  tiles  are  made  from  better 
grades  of  steel.  Files  are  forged  into  shape  in  a  similar 
manner  to  all  small  work  in  steel,  the  smith  taking  eare 
not  to  work  tho  metal  at  a  higher  than  a  blood-red  heat. 
Peculiar  shapes  arc  produced  in  dies  or  formers.  Special 
caro  is  taken  to  select  good  fuel  for  the  fires  in  which  tho 
blanks  arc  forged.  It  is  usually  coke,  made  from  coals 
free  from  any  trace  of  sulphur.  Tho  blanks  arc  very 
thoroughly  annealed  after  having  been  forged.  The  finer 
qualities  are  anncaleil  or  '*  lighted  "  in  iron  boxes,  in  which 
Uiey  are  imbedded  in  sand.  Cheaper  grades  are  annealed 
in  ordinary  annealing  ovens — a  less  expensive  method, 
but  one  in  which  the  blanks  are  less  completely  protected 
against  the  access  of  air.  The  annealed  lilanks  are  next 
ground  into  the  exact  shape  demanded,  and  tho  scale 
forme  1  during  the  antecedent  process  is  removed,  leaving 
a  eh'an  and  properly  formed  surface  for  the  file-cutter  to 
work  upon.  It  was  formerly  customary  to  shape  the  blanks 
by  filing,  but  the  use  of  the  grindstone  is  now  much  more 
usual.  After  grinding,  the  blanks  arc  greased  and  sent  to 
tho  file-cutter. 

File-rutfhiff  is  usually  performed  by  hand,  although 
many  attempts  have  been  ma-le  during  the  past  two  cen- 
turies to  produce  a  machine  capaljle  of  making  files  of 
equally  good  quality.  The  tools  of  the  file-cutter  consist 
of  peculiarly  shaped  hammers  and  chisels,  an  anvil,  and 
packing  pieces  of  lead  or  pewter.  The  hammers  weigh 
from  one  to  five  or  six  pounds,  the  smaller  sizes  being  used 
for  very  small  and  the  heavier  for  very  large  files.  They 
have  a  singular  form,  such  as  would  be  obtained  by  mak- 
ing the  head  first  in  the  form  of  a  truncatetl  ]»yraniirl^thc 
upper  and  lower  bases  having  a  breadth  equal  to  about 
one-fifth  and  one-fourth  its  altitude  respectively — and  then 
bending  it  to  an  arc  of  a  radius  equal  to  about  twice  the 
atlitudi-.  The  handle  is  inserted  at  a  point  considerably 
nearest  the  smaller  end.  In  striking  a  blow  the  hammer  is 
pulled  toward  the  workman  as  it  descends,  the  mass  taking 
a  direction  approximating  to  that  of  the  inclination  of  the 
chisel.  The  chisel  is  short  ancl  light,  nearly  a  triangle  in 
form,  with  a  broad,  straight  edge.  It  is  held  between  the 
finger  and  thumb  of  the  left  hand,  much  as  a  pen  is  held  by 
the  right  hand  in  writing.  Tiie  file-t)lank  is  ])iaced  upon  the 
anvil,  where  it  is  held  iiy  a  strap  passing  over  each  end 
and  tightened  by  the  workman,  who  places  his  feet  in  tho 
'•  bight"  of  the  strap  as  a  horseman  places  his  feet  in  his 
stirrups.  As  each  blow  is  struck  the  workman  moves  tho 
blank  slightly  to  bring  the  chisel  over  the  proper  place  for 
tho  next  cut,  tho  straji  being  loosened  at  tho  instant  to  al- 
low tho  movement  to  take  ])Iace, 

In  making  small  and  "smooth"  or  "dead-smooth"  files, 
the  blows  and  these  nearly  simultaneous  movements  suc- 
ceed ea«h  other  with  surprising  rai)idity.  The  smallest 
files  arc  often  cut  by  women  or  by  boys  and  girls.  The 
surface  of  the  file  being  "single  cut,"  a  second  set  of  cuts 
is  usually  made  at  a  large  angle  with  (ho  first,  the  two  sets 
making  angles  of  about  +  .'lO®  anil  —  S0°  respeetivrly  with 
the  middle  line  of  the  file.  Before  making  th(!  second  cut  the 
tops  of  the  teeth  already  formed  arc  snioothcd  olT  by  li<;lilly 
running  over  them  a  fine  file.  The  blank  is  then  turned 
over,  and  the  opposite  side  ami  the  edges  aro  next  cut. 
When  a  surface  already  cut  is  jilaced  downward,  a  slri]»  of 
lend  or  pewter  is  placed  beneath  it,  to  prevent  injury  of  the 
teeth  by  contact  with  the  hard  surface  of  the  anvil.  Ily 
constant  jiracticc  the  wr>rkman  becomes  very  expert,  and 
the  rapidity  and  accuracy  of  his  work  are  quite  woinlerful, 
and  are  probably  among  the  finest  illustrations  of  tho  de- 
gree of  perfei;tiori  in  workmanship  which  nuiy  be  attaineil 
by  tho  hand  when  guided  by  a  ileiicate  scnxe  of  touch. 

After  cutting,  the  files  are  next  hardened,  allhr»ugh 
those  made  for  use  on  wo(»d  and  other  comparatively 
soft  substances  are  frequently  left  uuhardened,  and  sev- 
eral kinds  which  are  made  of  peculiar  shapes  for  some 
Inirposes,  as  lor  sculptors,  are  made  of  good  iron  and  ease- 
lardened.  The  files  to  be  hardened  are  first  lu-smeareil 
with  a  mi\turo#of  salt  and  carbonaceous  materials  which 
aro  consideri'd   to  bo  best  adapted   to  preserve  tho  teeth 
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from  dccarbonization  and  oxidation,  and  which  at  tho 
same  time,  by  fusion  upon  the  surface,  may  indicate 
the  proper  heat  at  which  to  temper.  This  surface-coat- 
ing of  comparatively  non-conducting  material  also  checks 
the  first  sudden  change  of  temperature  on  immersion 
in  the  tcm])ering  liquid,  and  thus  decreases  the  liability 
of  the  file  to  crack.  The  difficulty  which  might  be  experi- 
enced from  the  change  of  shape  which  invariably  occurs 
to  a  greater  or  less  extent  oi\  suddenly  cooling  Ilie  lilc  is 
avoided  by  giving  the  untenipered  filo  a  slight  distortion 
in  the  opposite  direction,  so  that  the  subsequent  change  of 
shape  may  leave  it  in  the  desired  form.  In  all  cases  the 
general  shape  of  the  file  is  determined  previous  to  the 
operation  of  hardening. 

When  the  file  has  been  heated  in  the  fire  to  a  temperature 
at  which  the  surface-coating  fuses,  it  is  taken  by  the  tang 
and  suddenly  immersed  in  a  tank  of  water,  the  rajjidity 
and  particular  direction  of  the  immersion  being  determined 
by  the  size  and  ^hape  of  the  file.  Withdrawing  it  before 
it  becomes  eoUI.  the  workman  inserts  it  between  the  jaws 
of  a  clamp  or  between  ajiairof  iron  bars,  where  ho  corrects 
by  force  any  slight  defect  in  form,  while  pouring  water 
over  it  to  thoroughly  cool  it.  The  tang  is  next  softened 
by  immersion  in  molten  lead;  the  file  is  then  scrubbed 
thoroughly  and  washed  in  linic-watcr  to  remove  the  scales 
of  salt  mixture.  It  is  carefully  dried  and  oiled,  and  is  then 
ready  for  the  market. 

A  careful  system  of  inspection  is  adopted  by  the  best 
makers,  by  which  all  imperfect  files  are  detected  and  thrown 
out  to  be  sold  as  '*  wasters."  Those  files  which  pass  inspec- 
tion are  packed  by  dozens  in  papers.  In  the  U.  S.  some 
files  are  packed  in  boxes. 

The  time  at  which  files  were  first  made  seems  to  be  quite 
unknown.  The  manufacture  of  files  was  introduced  into 
America  very  soon  after  the  settlement  of  the  country. 
File-cutters  settled  in  Pennsylvania  at  t lie  end  of  t lie  seven- 
teenth century.  Tlie  firm  of  Broadmeadow  *t  Co.  began 
file-making  in  Pittsburg  in  182U.  (jleorgc  Chatterton,  a 
Sheffield  file-maker,  settled  in  Providence,  R.  I.,  in  IH.'i'J, 
and  is  still  known  (1871)  as  a  leading  manufacturer.  There 
are  now  a  considerable  number  of  file-manufacturers  in  tho 
U.S. 

File-cntthir/  machinery  was  probably  first  proposed  nearly 
two  centuries  ago.  A  Parisian  mechanic,  l>uvcrger.  pre- 
sented a  file-cutting  machine  to  the  French  Aradtmit:  ties 
SriiiirvH  in  lO'J'J.  and  a  description  of  this  apparatus  ap- 
jK'ared  in  the  Jonnuti  dt-H  Snr'nilx  in  1702.  Thiout  in  his 
Traite  de  T/Zoro/oyiV,  ])ubli^hed  at  Paris  in  17-10,  describes 
another  machine.  Still  later.  Raoul,  another  French  me- 
chanic, made  files  by  machinery,  and  obtained  a  report 
uijon  them  from  a  committee  of  the  Li/n'v  (Uh  yirtn  in 
which  it  was  stated  that  they  were  ecpial  to  the  best  Kng- 
lish  hand-made  files.  In  1812.  Morris  B.  Belknap  of  (Jrcen- 
field,  Mass.,  patented  a  file-cutting  machine,  and  AVilliam 
T.  James,  who  is  said  to  have  worked  at  Union  A'illage, 
patented  another,  which  has  also  not  been  described.  In 
18."J0,  Capt.  John  Kries.<on,  then  in  Kng'aud,  ))ateuted  a 
file-cutting  nnu-hine,  which  is  described  in  llolzapflel's 
work  on  Mrrhtttiirttl  Mftiiifinfaiion,  where  it  is  stated  that 
one  machine  could  do  the  work  often  men.  In  1847  on  in- 
genious maciune  was  iinented  by  (Jeorge  Winslow  of  Bos- 
ton, and  was  deserilied  in  Appleton's  Victimntrif  of  Mc- 
rh'iin'fM.  Still  later,  a  macliine  was  invented  by  M.  liernot 
of  Paris,  and  was  described  in  detail  by  Byrne.  This  ma- 
chine was  used  to  some  extent  with  success  in  France  and 
Belgium,  and  has  since  18()0  been  introduced  into  tJreat 
Britain  and  the  I'.  S.  In  this  machine  the  chisel  is  driven 
by  a  cam  as  the  file-blank  m<ives  alontr  beneath  it,  and  tho 
difl'erence  in  height  of  teeth  which  is  given  by  the  hand-pro- 
cess in  passing  from  the  end  to  the  middle  of  the  file,  and 
the  reverse,  is  thus  imitated,  (.'onsiderable  sums  of  money 
were  expended  in  the  eft'ort  to  make  this  process  a  success 
in  Birniinghnni.  but  in  vain.  A  few  of  these  machines 
are  still  in  operation  in  the  F.  S.,  at  Pawtucket,  H.  I.  In 
185S  the  attempt  was 'made  at  IhiUardvale,  Mass..  to  nninu- 
facture  files  by  the  use  of  the  ntadiine  invented  by  Milton 
I).  Whipi>le.      Kxleiisive   wi)rks   wen*  erected  and   a  large 

amount  id"  capital  was  engaged.     The  i ipany  failed  in 

ISt;;).-  Some  cd'  the  nnichinery  was  pureha-^cd  by  other  man- 
ufaeturers,  an<l  is  still  in  operation.  In  l^t''"'  the  Weed  Filo 
Company  commenced  operations  at  South  Boston,  Mass., 
hut  failed  after  working  two  years.  Tlie  Nicholson  File 
Comjiany  of  Pruvideriee.  R,  I.,  was  or^'ani/.ed  in  the  spring 
of  isii.),  with  Mr.  W .  T.  Nicholson,  the  inventor  of  the 
machinery,  at  its  head.  This  company  is  claimed  to  have 
built  machines  which  do  satisfactory  work. 

This  problem  has.  as  is  seen  from  the  above  sketch,  taxed 
the  patience  and  has  emplyoed  the  ingenuity  id'  some  of 
the  ablest  nu'chiinies  of  all  countries  for  many  years.  \"ery 
snmtl  clock  and  watchmakers'  files  have  been  ma<le  by  nni- 
ehiuerv  for  many  years,  but  the  difficulties  met  with  in  the 
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attempt  to  make  larger  files  have  seemed  almost  insur- 
mountable. Maigne,  in  his  Victioiuuiire  dee  Inventions,  tq- 
marks  :  '*  It  has  seemed  imjjossiblc  to  obtain  machinery 
having  the  delicacy  of  touch  of  the  practised  hand  of  the 
file-cutter,  which  varies  its  action,  the  position  of  the  chisel, 
and  the  force  and  direction  of  each  blow  according  to  cir- 
cumstances." The  problem  to  be  solved  embodies  the  fol- 
lowing conditions;  To  make  direction  and  intensity  of  the 
blow  such  as  to  give  a  cut  of  precisely  the  desired  depth, 
and,  on  curved  surfaces,  of  spread;  to  draw  back  the  chisel 
without  injuring  the  edge  just  made;  to  avoid  a  rebound 
or  *'  chattering  "  of  the  chisel  ;  to  move  the  blank  with  such 
regularity  as  shall  ensure  uniformity  in  the  distribution  of 
the  teeth  :  and  to  combine  all  of  these  movemoats  with  ab- 
solute precision  as  to  time  of  succession,  and  with  such  speed 
as  shall  enable  the  machine  to  compete  successfully  with 
hand-labor.  The  Bernot  and  the  Nicholson  machines  seem 
to  have  been  the  most  successful  yet  invented. 

R.  H.  Thurstox. 

Filc^fish  (Balistldie).  a  family  of  fishes  belonging  to 
the  sub-order  Sclerodermi  of  the  order  Plectognathi.  The 
file-fishes  have  a  conical  muzzle,  terminating  in  a  mouth 
furnished  with  teeth  in  both  jaws.  In  Balistca  proper  there 
are  eight  teeth  in  a  single  row  in  each  jaw;  their  bodies 
are  covered  with  hard  rhoraboidal  scales,  having  the  ap- 
pearance of  the  teeth  of  a  file;  and  they  are  furnished  with 
spines  in  relation  with  the  dorsal  aivi  other  fins.  The  file- 
fishes  are  brilliantly  colored,  and  abound  in  warm  seas; 
several  species  occur  on  the  Atlantic  coasts  of  the  V,  S. 
The  species  represent  several  very  distinct  types  of  struc- 
ture, varying  in  the  development  of  the  spinous  dorsal  fin, 
the  position  of  that  fin  (which  in  some  is  very  f:ir  forward), 
the  character  of  the  scales,  etc.  The  principal  types  of 
structure  are  two,  and  represented  in  the  Balistina^,  which 
has  two  or  three  dorsal  spines  peculiarly  articulated,  and 
the  Monacanthinie,  which  have  but  one  such  spine.  (See 
Balistks.)  TiiEonoRE  Gill. 

Fi'ler,  tp.  of  Manistee  co.,  Mich.     Pop.  376. 

Fil'ibuster  [Sp.  Jilibnstcro,  from  fdibote,  a"flyboat."  a 

fast-sailing  vessel,  first  used,  it  is  thought,  on  the  river  Vly 
in  the  Netherlands],  a  name  formerly  applied  by  the  Span- 
i.«h  Americans  to  the  buccaneers  and  other  pirates.  In  1849 
and  1851  the  name  was  applied  by  the  Cubans  to  Narciso 
Lopez  and  his  followers;  and  from  that  time  it  became  a 
common  name  in  the  U.  S.  for  the  military  adventurers  who 
have  fitted  up  expeditions  from  this  country  against  the 
Spanish  American  states.  The  most  famous  of  the  filibusters 
have  been  Lopez,  above  mentioned,  and  William  AValker, 
who  invaded  Sonora,  Mexico,  in  18j.3,  and  afterwards  three 
times  attempted  to  makehimself  master  of  Nicaragua  { ISaii- 
57.  again  in  1SJ7.  and  afterwards  in  1860.)  (See  Lopez, 
Narciso,  and  Walker.  William.) 

Filicaja,  da  (Vincevzo).  a  celebrated  Italian  poet,  b. 
at  Florence  of  a  noble  family  Dec.  .'Ut,  1042,  and  d.  Sept.  24, 
1707.  Even  in  youth  his  ardent  temperament  was  controlled 
by  a  clear  judgment  and  high  principles,  and  he  returned 
to  Florence,  after  his  student-life  at  Pisa,  with  the  charac- 
ter of  an  accomplished  scholar  and  an  earnest,  upright 
man.  Eminent  as  a  jurist,  and  even  consulted  as  a  theo- 
logian, he  occinpied  every  leisure  hour  with  poetry,  and 
when  at  the  age  of  thirty-one  he  married  into  the  great 
Caj)poni  family  and  was  made  senator  by  the  grand  duke, 
he  was  already  known  in  Italy  as  a  poet  of  distinguished 
genius.  IIis  reputation  became  European  after  the  appear- 
ance of  his  noble  Canzone  addressed  to  John  Sobici^ki  on 
occasion  of  the  raising  of  the  siege  of  Vienna  in  UlS;.,  and 
kings  and  emperors  congratulated  and  honored  him.  His 
sonnets  are  models  of  purity  of  style,  of  vigor,  and  of  sub- 
limity of  thought.  Among  the  most  celebrated  of  those  are 
La  Providt-nzn,  a  sonnet  of  exquisite  beauty,  and  L'ltttfia. 
The  translation  of  the  latter,  introduced  by  Byron  into 
the  fourth  canto  of  Childc  Ilnrofd,  and  beginning  with 
"  Italia !  oh  Italia !"  etc.,  is  familiar  to  every  p]nglish 
reader.  Filicaja  held  positions  of  high  trust,  and  his  life 
was  in  noble  accord  with  the  lofty  sentiments  of  his  poems. 
Tiraboschi  says  that  "he  died  deeply  lamented  alike  by 
rich  and  poor,  and  beloved  by  (Jod  and  man."  (Tira- 
boschi, Storin  drlla  lettrrrttura  It'dianu:  Fabbroni,  Vite 
Italians;   CuESCiMBENI,   Vite  dcjli  Arcadt.) 

Fil'igree  [from  theLat. yi?um.  a  ''thread."  and  Qmnum, 
a  ''grain''],  a  delicate  kind  of  ornamental  work  made  of 
fine  wires  of  silver  and  gold  entwined  with  beads.  It  is 
often  extremely  elegant,  and  is  considerably  employed  for 

Personal  decoration.     It  comes  chiefly  from  Italy  and  the 
evant.  and  from  Malacca  and  China. 
Filio'que  [Lat.].     The  C-uncil  of  Nice  (.S25  a.  d.)  af- 
firmeil  the  cousubstantiality  c^  the  Son  with  the  Father,  and 
simply  declared  its  belief  "  in  the  Holy  Spirit."    The  Coun- 
cil at  Constantinople  (381  a.  d.)  afiirmed,  in  efi'ect,  the  con- 


substantiality  of  the  Spirit  with  both  the  Father  and  the 
Son,  and  taught  the  procession  of  the  Spirit  ''from  the 
Father."  It  was  not  affirmed  that  the  Spirit  proceeds  from 
the  Father  onli),  but  this  is  certainly  tlio  sn;/;/cstioit  of  the 
Creed,  aud  it  became  at  last  the  established  doctrine  of  the 
Greek  Church.  But  at  first  the  Greek  Fathers  were  not 
agreed.  Athanasius  (d.  373),  Basil  (d.  379),  and  Gregory 
of  Nyssa  (d.  after  394)  were  non-committal,  neither  atfirm- 
ing  nor  denying  the  procession  of  the  Spirit  "from  the 
Father  and  the  Son"  (jUinquc).  Marcellus  of  Ancyra  (d. 
373,374:),  Epiphanius  (d.  403),  and  Cyril  of  Alexandria  (d. 
444)  affirmed  it.  But  it  was  donied  "by  Theodore  of  Mop- 
sucstia  (d.  420),  and  by  Theodorct  of  Cyrus  (d.  457-408). 
Aud  this,  as  wo  have  said,  is  tho  view  which  finally  prevailed 
in  the  Greek  Church. 

In  the  Latin  Church,  on  tho  other  hand,  the  double  pro- 
cession of  the  Spirit  appears  never  to  have  been  denied. 
In  Saint  Augustine's  treatise  on  the  Trinitj-,  which  was 
written  between  400  and  410  A.  d.,  it  is  clearly  and  emphat- 
ically taught  that  the  Sjiirit  proceeds  from  both  the  Father 
and  the  Son.  And  so  firmly  did  this  become  the  establish- 
ed doctrine  in  the  West,  that  at  the  third  synod  of  Toledo 
in  Spain  (689  a.  d.)  tho  clause  fiUoqnc  was  added  to  the 
Niceuo-Constantinopolilan  Confession,  and  the  doctrinal 
basis  was  laid  for  the  schism — urged  on  by  other  influences 
— which  iiermaneatly  separated  the  Churches  of  the  East 
and  the  West. 

In  the  East,  the  orthodox  doctrine,  confirmed  by  the  in- 
fluence of  John  Bamascenus  (d.  between  764-787),  rejected 
from  the  Creed  the  Jiliorjne;  while  in  the  AVest,  at  a  synod 
convened  by  the  emperor  Charlemagne,  the  introduction  of 
the  phrase  into  the  Creed  was  endorsed  especially  through 
the  influence  of  Alcuin,  Theodulph  of  Orleans,  and  tho 
Frank  theologians.  Pope  Leo  III.  had  already  expressed 
his  approval  of  the  doctrine  which  the  term  implied,  while 
he  hesitated  to  approve  its  iutroduetiuii  into  the  Creed. 
He  regarded  it  rather  as  speculative  than  practical.  At 
length,  when,  in  the  ninth  century,  the  controversy  arose 
between  Photius,  patriarch  of  Constantinople,  and  Nicho- 
las I.,  which  led  to  the  rupture  between  tlie  Churches,  tho 
doctrinal  difference  was  made  a  topic  of  discussion,  and 
the  Western  Church  was  reproached  with  having  departed 
from  the  faith.  Its  position  was  defended  by  ^Eneas  of 
Paris.  Ratramu  of  Corvey,  and  especially  by  Anselm,  arch- 
bishop of  Canterbury.  In  1274  a.  d.  an  attempt  was  made 
at  the  Council  of  Lyons  to  effect  a  reconciliation,  but  the 
efibrt  proved  futile.  In  1439  A.  P.,  at  the  Council  of  Flor- 
ence, the  attempt  was  renewed,  but  the  formula  proposed 
did  not  secure  acceptance,  although  theologians  of  both 
parties  were  present,  and  had  full  opportunities  to  confer 
together.  Plans  of  union  between  the  two  Churches  have 
repeatedly  been  suggested,  aud  hopes  have  been  cherished 
that  the  breach  might  be  healed.  Possibly  it  might,  if  the 
question  at  issue  had  been  limited  to  the  phrase  JUioqne, 
but  in  each  instance  in  which  its  merits  have  been  discussed, 
other  influences  have  operated  to  prevent  the  reunion. 
Although  other  characteristic  diff"ereuees  separate  the  two 
Churches,  their  diverse  views  of  the  Jifioqne  liave  become 
historically  the  most  conspicuous,  if  not  the  most  import- 
ant. The  two  Churches  arc  equally  committed  to  the  main- 
tenance of  the  doctrine  of  the  Trinity;  the  difl"ercnce  be- 
tween them  relates  merely  to  the  philosophy  of  the  doctrine. 

R.  D.  Hitchcock. 
Filippi  (Camillo),  b.  in  Ferrara  about  1510,  d.  1674, 
belonged  to  the  Roman  school,  and  imitated  Michael  An- 
gelo.  His  Annnncifttion  in  the  church  of  Santa  jMaria  in 
Vado  in  Ferrara  is  much  admired.  Most  of  his  other  pic- 
tures have  perished. 

Filippini  (Antonio  Pietro),  b.  at  Vescovato  dc  Casinca, 
near  Bastia.  in  Corsica,  in  1629 :  took  part  in  the  civil  wars 
which  raged  in  the  island  from  1665  to  1664,  and  d.  towards 
the  close  of  the  sixteenth  century.  His  htin-iti  di  Corsica, 
published  in  1694,  and  again  in  1832.  tells  the  history  of 
the  island  from  the  mythical  ages  to  1694,  aud  although  it 
is  wanting  in  critical  respects,  and  not  remarkal)Ie  for  its 
style,  it  is  very  interesting  on  account  of  the  characteristic 
facts  it  communicates  and  the  peculiar  nationality  it  de- 
picts. The  earlier  part  of  the  history,  up  to  1569,  is  given 
by  reprinting  the  works  of  earlier  chroniclers. 

Firicbrowii  (T,  Scott),  U.  S.  N.,  b.  Aug.  13,  1824,  in 
tho  District  of  Columbia,  entered  the  navy  as  a  midship- 
man Oct.  19,  1841;  became  a  passed  midshipman  in  1847, 
a  lieutenant  in  1856,  a  lieutenant-commander  in  1862.  a 
commander  in  1866.  Was  in  action  several  times  on  tho 
Stono  and  Tagoda  rivers.  S.  C.  while  in  command  of  tho 
]\Iontauk  and  Sonoma,  during  186-1-66,  and  was  favorably 
sjtoken  of  by  Rear-Admiral  Hahlgren  in  his  oflicial  report 
of  July  11,  1864.  FoxiiALL  A.  Parker. 

Fill'more,  county  of  Minnesota,  bori^ering  on  Iowa, 
iiiid   in   tho   S,  E.  part  of  the    State,     Area,  864  square 
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miles.  Its  surface  is  undulating  and  very  fertile.  Grain, 
cattle,  wool,  dairy  products,  and  hay  arc  the  agricultural 
staples.  It  is  traversed  by  the  Southern  Minnesota  R.  K. 
Cap.  Preston.      Pop.  24,887. 

Fillmore,  county  in  the  S.  S.  E.  of  Xcbraska.  Area, 
570  square  miles.  The  surface  is  undulating  and  finely 
ad;iptt'd  to  grazing.  It  is  intersected  by  the  Burlington 
and  Missouri  River  R.  R.     Cap.  Geneva.     Pop.  238. 

Fillmore,  post-v.  of  Marion  tp..  Putnam  co.,  Ind.,  on 
the  St.  Louis  Vandalia  Terro  llaute  and  Indianapolis 
R.  R.,  32  miles  S.  W.  of  Indianapolis.     Voj>.  217. 

Fillmore,  tp.  of  Iowa  co.,  la.     Pop.  1004. 

Fillmorr,  ti>.  of  Allegan  co..  Mich.,  on  the  Michigan 
L:ike  Shore  U.  R.,  IS  niiies  X.  \V.  of  Allegan,  and  is  trav- 
ersed by  the  Chicago  and  Michigan  LakeShurc  II. R.  P.MI^G. 

Fillmore,  post-tp.  of  Fillmore  co.,  Minn.     Pop.  087. 

Fillmore,  post-v.  of  Jackson  tp.,  Andrew  co.,  Mo. 
Pop.  271. 

Fillmore,  tp.  of  Bollinger  co.,  Mo.     Pop.  427. 

Fillmore,  post-v.  of  Humo  tp.,  Allegany  co.,  N.  T., 
on  the  Genesee  River  and  Canal.     Pop.  215. 

Fillmore  (Mill.vhd),  D.  C.  L.,  the  thirteenth  Presi- 
dent of  the  I'.  S.,  was  b.  of  New  England  jiarcntage  in 
SumiULT  Hill  tp.  (then  a  part  of  Locke),  Cayuga  co.,  N.  Y., 
Jan.  7,  ISOO,  Worked  in  youth  upon  his  father's  farm  in 
Sempronius  (now  Niics)  in  the  aliovo  county,  and  when 
fifteen  years  of  age  was  apprenticed  as  a  wool-carder  and 
cloth-drcssor.  His  s:;hool-edueation  was  Fcanty,  but  his 
leisure  hours  were  occupied  with  study.  Undertook  when 
nineteen  years  of  age  the  study  of  law  with  Judge  Wood 
of  Montvillc,  X.  Y.,  teaching  school  a  portion  of  the  time. 
In  1S22  removed  to  Buffalo,  N.  Y.,  was  admitted  to  tho 
bar  in  1823,  and  opened  a  law-ofticc  in  East  Aurora,  N.  Y. ; 
couinienccd  practice  in  the  State  supremo  court  in  1827, 
and  in  IS'M)  removed  to  Buffalo,  where  he  became  a  partner 
of  S.  G.  Haven  and  the  late  Judge  X.  K.  Hall.  Was  sent 
to  the  Xew  York  assembly  1829-32;  was  in  Congress 
1833-35  and  1837-41,  where  he  was  an  active  and  useful 
member,  favoring  Mr,  J.  Q.  Adams's  views  upon  slavery, 
and  in  other  public  questions  acting  mainly  with  the 
Whigs.  While  chainnan  of  Iho  committee  of  ways  and 
means  he  took  the  leading  part  in  drawing  up  the  tariff 
of  1H12.  In  1844  was  tho  Whig  candidate  for  governor 
of  New  York.  In  1817  was*  chosen  comptroller  of  the 
State,  anrl  resigned  in  \SV.K  In  IS4S  was  chosen  Vice- 
President  of  the  I'.  S.  on  the  ticket  with  Gen.  Taylor; 
and  on  Iho  death  of  the  latter,*July  0,  ls;)0,  Mr.  Pinnioro 
became  President.  The  great  events  of  his  administration 
were  the  passage  of  the  Compromise  Acts  of  1850  and  tho 
Japan  expeditii>n  of  1852.  Mr.  Fillmore  was  in  Europe 
18jj-5fi,  and  in  the  latter  year  was  tho  candidate  of  tiie 
American  party  for  the  Prcsiden?y,  He  did  not  again  en- 
ter public  life.  I),  of  paralysis  Mar.  8,  LS74.  Mr.  Filhnoro 
was  affaljle  and  courteous,  and  of  spotless  private  eliarac- 
tcr.  In  his  later  years  ho  took  an  active  interest  in  tho 
historical  and  fine-art  societies  of  Buffalo  and  in  tho  va- 
rious local  charities  of  that  city. 

Fillmore  City,  post-v.,  county-scat  of  Millard  co., 
Ut..  150  miles  S.  of  Salt  Lake. 

Filter.   See  Watkr,  by  C.  F.  CnANOLrn,  Pii.  D.,  LL.D. 

FiMum  A'quTC  [Lat.,  "a  thread  of  water"],  a  legal 
term  used  to  di-notc  an  imaginary  line  passing  along  tho 
micldle  of  a  river,  and  dividing  the  soil  underneath  into 
two  equal  portions.  In  navigable  streams  above  the  point 
where  the  tide  ebbs  and  tbfws.  au'l  in  all  streams  which  are 
not  navigable,  thr  jifnin  (tr/itir  designates  the  boundary  to 
which  the  lands  of  owners  along  the  river  extend.  If  a 
grant  be  made  of  land  adjacent  to  a  river,  it  includes  tho 
soil  to  t!ic  centre  of  the  stream,  unless  tho  terms  of  the 
grant  idcarly  indicate  a.  contrary  intention.  If  an  island 
forms  in  tho  river  so  as  to  bo  dividecl  by  Iho  Jifnm  ufinn; 
(he  parts  thus  separated  belong  respectively  to  the  oppo- 
site proprietors.  If  there  be  a  gradual  deposition  of  earth 
nptjn  one  bank,  and  none  or  little  upon  the  nlhi-r.  tho  (bread 
of  the  strcim  will  constantly  vary,  so  as  to  always  be  mid- 
way bi'twci'ii  the  banks.  But  if  a  large  portion  of  land 
be  detaehi'd  from  ono  pido  and  earrletl  to  the  other,  the 
thread  remains  as  before,  so  that  tho  estate  of  each  owner 
may  extcml  to  the  same  limits  a-^  previously.  If  a  single 
person  owns  the  land  on  both  ."ides  of  a  stream,  of  course 
the  entire  bL'd  is  also  his  sole  property. 

The  ///»Hi  fifftirr  in  all  oases  only  denotes  the  ownership 
of  land  forming  tho  bed  of  a  river  or  rirting  above  the  sur- 
face, Imi  does  not  imlicMitc  iiny  exclusive  pr<ipriciary  right 
in  the  water  whieh  is  tlius  supposed  to  lie  divided.  Eaeh 
riparian  owner  along  the  whole  course  of  tlic  stream  haK  a 
right  to  have  the  water  flow  in  its'  a^mustomcd  manner  and 
volume,  and  no  one  of  tho  owners  is  juslifiud  in  diverting 


[  the  stream  to  his  own  uses,  or  in  so  materially  diminishing 

the  water-supply  which  it  affords  as  to  occasion  unreusun- 

I  able  injury  to  the  others.     But  any  use  of  tho  water,  as 

[  for  jiurposes  of  irrigation,  etc.,  which  does  not  sensibly 

impair  the  rights  of  such  other  persons,  is  allowable. 

In  the  ease  of  pul»lic  rivers,  or  those  in  which  there  is  a 
flow  of  tide  water,  the  soil  underneath  does  not  belong  to 
adjoining  owners,  but  to  tho  sovereign  or  state,  so  that  tho 
doctrine  of  the  j'tfum  affiur  has  in  general  no  application. 
It  may,  however,  denote  the  boundary-line  between  two 
different  States  or  two  different  counties.  In  some  of  tbo 
States  the  doctrine  is  maintained  that  though  there  is  no 
tide,  the  bed  of  a  stream  which  is  in  fact  navigable  be- 
longs to  the  State,  and  not  to  tho  riparian  owners.  (Sco 
Rivers,  Navioaki.b  SritiMMs.) 

Georgi:  Cuase.  Keviseo  bv  T.  AV.  Dwicht. 
Fin,  tho  principal  organ  of  locomotion  in  fishes  and 
cetaceans.  A  fin  usually  consists  of  a  thin  membrane 
supported  by  bony  spines  or  cartilaginous  rays,  often  very 
numerous.  When  these  rays  or  spines  are  direct  append- 
ages of  tho  internal  skeleton,  they  are  homologues  of  thu 
limbs  of  tho  higher  quadruped — the  ])ectoral  fins  repre- 
senting tho  fore  limbs,  tho  ventral  the  hind  limbs,  even  if 
(as  is  the  case  with  the  so-called  jugular  fins  of  6omo 
fishes)  the  ventrals  aro  before  the  ])ectorals.  There  may 
be,  however,  ono  or  more  dorsal  or  anal  fins  (on  the  median 
lino  of  tho  back  or  belly  respectively),  and  a  caudal  fin  ct 
the  end  of  tho  tail.  These  (called  in  fishes  vrrtiral  fins) 
aro  not  api)endages  of  the  internal  t^kcloton.  The  tail  of 
fishes  is  usually  the  chief  organ  of  locomotion.  The  other 
vertical  fins  servo  as  a  keel  or  centre-board,  while  tho 
proper  limbs  (tho  pectorals  and  ventrals)  ])robaUly  assist 
in  guiding  the  course.  There  are  a  few  fishes  which  aro 
quite  destitute  of  fins.  A  few  others  have  the  pectorals  so 
large  as  to  servo  to  some  extent  as  organs  of  aerial  flight. 
The  tail  (fluke)  of  a  whale  is  flattened  horizontally,  in- 
stead of  vertically,  and  tho  pectorals  (arms)  are  present, 
while  the  posteri(u'  limbs,  which  in  some  cases  arc  repre- 
sented by  the  flukes,  in  others  arc  rudimentary,  being  rep- 
resented by  a  small  bone  concealed  within  the  body.  Some 
whales  have  a  dorsal  tuberosity,  whence  they  are  called 
"  finbacks."  The  flippers  of  sircnians  and  of  some  of  tho 
seals  approach  closely  to  the  character  of  the  cetacean  fin. 
Fi''nal  Cau'ses,  causes  (see  Cai'se)  which  arc  not  al?o 
effects.  All  titiier  causes  are,  on  one  side,  caused;  they 
come  forth  as  well  as  go  forth.  Pinal  causes  do  not  como 
forth.  The  physical  sciences,  as  such,  have  nothing  to 
do  with  final  causes.  When  Ibcy  exhaust  physical  causes, 
they  exhaust  all  with  which  (hey  have  to  deal,  for  phys- 
ical Bcicnco  is  the  science  of  second  causes.  They  as- 
Fumo  tho  simjdes  ami  forces  as  existent,  and  the  ques- 
tion. //'>ip  these  simjiles  and  forces  came  to  exist?  is  not 
for  them.  In  this  sphere  the  objection  of  Bacon  and  Des 
Cartes  to  tho  investigation  of  final  causes  is  well  found- 
ed. It  was  too  often  an  indolent  or  ignorant  evasion  of 
the  real  work  of  aciciKrc.  But.  as  it  is  no  part  of  the  dis- 
tinctive work  of  physical  science  to  determine  final  causes, 
it  is  equally  remote  from  its  province  to  assert  that  there 
are  not  final  causes.  Tlie  whole  doctrine  of  final  causes 
bus  been  denied  by  materiiilism.  (See  Stuaiss'.'*  (Hil 
Faith  uuif  A'uP  Fftith.)  Clrici  shows  that  the  argument 
of  materialism  at  this  point  vests  ujton  a  confounding  (if 
"the  notion  of  causality  willi  the  jiitntttil  lntr  of  causality," 
and  that  the  law  of  causality  "docs  not  affirm  that  what- 
ever e.rin(>i  must  ba\  e  a  cause,  but  only  that  all  that  /*«(/'- 
priiM,  all  that  ruiiicH  into  hduij,  must  have  a  cause."  ( S<'e 
I't.nici's  Jievitw  of  StntuHN,  with  an  introduc(inn  by  ('.  P. 
KitAUTir,  1874,  pp.  86-01,  and  pp.  50-58.)     C.  P.  Kkai  in. 

Finance'  [\i.Jintiuztt:  Yr.  Jinuncc].  Tho  word  origin- 
ated in  feudal  usages,  and  primarily  signified  revenue  aris- 
ing from  fines;  lienec  it  earue  to  he  a  eomprchensivo  term 
for  tlio  revenue  of  a  king  or  state,  anil  taking  a  wider  rango 
it  now  embraces  tho  medium  of"  exchange,  the  science  of  Ibo 
meilium  of  exchange  an'd  liquidation  in  commerce.  Pinaneo 
has  been  more  briefly  defineil  iis  the  science  of  money.  Al- 
though money  is  universally  adopted  as  the  instrument  by 
wiiich  value  Is  measured  and  expresscil.  it  does  noi  include 
tho  total  of  (he  medium.  The  science  of  that  medium,  of 
whatever  coniposed,  is  the  science  of  finances. 

Tho  common  usoof  tho  word  is  in  the  plural,  /iHrtiirM.  It 
is  so  applied,  indi^^-riminately,  (o  tlie  aflairs  of  individuals, 
oomjtanics,  and  governments.  A  merchant  win*  fails  to 
pay  his  notes  at  maturity  is  said  to  be  embarrassed  in  bis 
finances,  or,  in  usual  parlance,  to  hv  nfi'prt  of  mnitt'if.  Under 
this  locution  is  embraced  a  great  variety  of  phenomena,  itf 
\vhich  no  eonei'|itinu  is  conveyed  by  the  literal  ti'rms  used. 

In  the  siiignbir.  fin'tnrr,  whieh  is  the  generic  form,  the 
word  applies  not  only  to  experimental  ]ibenomena,  but  also 
to  tho  prineiplefl  of  administralion  in  eonneetioti  with  tho 
general  e'niioniy  of  the  oonntry^lho  nssespment  of  valite<, 
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the  apportionment  of  taxes,  the  negotiation  of  loans,  tho 
husbandry  of  resources,  the  liquidation  of  debt,  the  policy 
of  commercial  intercourse  with  foreign  countries,  and.  at 
large,  with  all  the  employments  and  interests  of  human 
life.  la  a  scientific  view,  finance  must  bo  regarded  as  the 
main  pillar  of  social  organization.  It  supports  the  entire 
superstructure  of  credit,  and  its  combinations  extend 
through  every  departmeut  of  industry  and  enterprise. 
Practically,  it  governs  the  valuation  of  property,  and  thus 
it  comes  home  to  every  individual.  The  details  composing 
this  wide  system  of  things  constitute  the  subject  of  con- 
tinuous classification  and  generalization.  But  while,  in 
late  years,  the  gathering  of  statistics  has  been  pursued  with 
diligence  in  all  active  commercial  countries,  comparatively 
little  attention  has  been  bestowed  on  the  investigation  of 
the  laws  and  principles  by  which  alone  their  scientific  re- 
lation can  be  determined.  Hense,  no  division  of  human 
knowledge  is  less  developed  in  the  present  day  than  that 
which  falls  under  the  general  head  of  Finance. 

Every  government  has  an  officer  with  the  title  inininter 
of  Jinn  nee,  OT  its  equivalent,  to  whom  is  entrusted  tho  direc- 
tion of  its  treasury  aflfairs.  In  England  he  is  commonly 
styled  chnnccll'tr  of  the  exchequer;  in  the  U.  S..  fier^rehiri/  of 
the  trea^iirif.  The  practical  scope  of  finance  is  signified  by 
the  duties  assigned  to  this  ofi&cer.  The  secretary  of  the 
treasury  is  required  to  *•  prepare  plans  for  the  im[)rovement 
and  management  of  the  revenue  and  the  support  of  public 
credit;"  to  report  to  each  session  of  Congress,  on  its  as- 
sembling, the  receipts  and  disbursements  of  the  fiscal  year 
past,  and  estimates  thereof  for  the  year  ensuing;  to  super- 
intend the  collection  of  the  revenues  ;  to  grant  all  the  war- 
rants for  moneys  to  be  paid  in  pursuance  of  appropriations 
bv  law:  to  execute  necessary  services  in  the  siile  of  the 
public  lands;  and  *■  to  make  report  and  give  information 
to  either  branch  of  the  legislature,  in  person  or  in  writing, 
respecting  all  matters  referred  to  him." 

A  vivid  conception  of  the  scope  of  duties  which  devolve 
on  a  competent  minister  of  finance  may  be  obtained  by 
reference  to  two  pre-eminent  examples.  One  is  that  of 
Colbert,  minister  of  Louis  XIV.  of  France,  who,  we  are 
told,  'Mabored  for  sixteen  hours  a  day  during  twenty-two 
years  in  his  tariffs,  his  custom-house  regulations,  ins  mer- 
cantile negotiations.''  In  his  view,  ''the  question  of  free 
exchange  could  not  be  separated  from  the  general  state  of 
the  world.  .  .  .  Hq  possesses  and  sums  up  in  his  strong 
head,"  says  one  of  his  biographers.  "  a  living  encyclopaedia 
in  which  are  arranged  in  good  order  the  innumerable  regu- 
lations of  industrial  pursuits  and  the  details  nf  so  many 
admirable  ordinances  which  were  provided  for  the  manage- 
ment of  forests,  the  entry  of  sailors,  the  security  of  the 
merchant.  He  knows  to  a  fraction  all  the  merchandise 
that  enters  the  kingdom,  and  all  that  leaves  it. 

The  other  example  is  that  of  the  IJriiish  chancellor  of  the 
exchequer,  who  may  be  said,  with  almost  exact  literal 
truth,  to  govern  the  financial  destinies  of  the  world.  The 
foreign  commerce  alone  (exports  and  imports)  of  Great 
Britain  for  the  year  1872  amounted  to  the  jirodigious  sum 
of  $;j.:j46.000,000.  The  industrial  capacity  of  this  "speck 
on  the  globe  "  is  estimated  by  the  furce  of  machinery  at 
twenty  times  its  population,  or  the  equivalent  of  six  hun- 
dred million  raan-powcr.  That  this  astonishing  result  is 
due,  chiefly,  to  the  organization  of  its  financial  system  is  an 
incontrovertible  proposition.  A  single  fact  will  suffice  to 
show  the  diligence  and  the  exhaustive  application  with 
which  that  system  is  maintained.  In  order  to  establish  a 
contested  point  in  the  practice  of  the  House  of  Commons 
with  respect  to  the  appropriation  of  money,  Mr.  Gladstone 
*'  personally  examined  the  titles  of  all  the  statutes  passed 
since  the  Restoration  (embracing  a  period  of  over  two  hun- 
dred years),  and  selecting  from  the  mass  those  which  bad 
reference  to  finance  from  year  to  year,  observed  for  him- 
self, in  each  particular  instance,  the  component  parts  of 
those  statutes."  J.  S.  Gibbos.s. 

Fin-back,  a  name  given  to  the  whales  of  the  family 
Bal;vnopterida>,  on  account  of  their  prominent  dorsal  fin — 
an  apjiendage  which  in  most  other  whales  is  either  absent 
or  comparatively  small  and  rudimentary.  The  fin-back 
whales  have  not  been  much  sought  for  by  whalers,  on  ac- 
count of  their  fierce  disposition,  and  from  the  fact  that 
their  oil,  though  excellent,  is  not  abundant,  while  their 
baleen  is  often  scanty  and  poor;  but  the  "  Bahia  finner" 
(Me(/aptera  Brazil tenah)  is  much  sought  for  its  baleen. 
Fin-baeks  are  frequently  of  very  large  size ;  and  of  late 
they  have  been  much  hunted  off  the  coast  of  Xorwny  for 
their  oil  and  their  flesh  and  bones,  which  are  converted 
into  fertilizers  for  the  European  mnrkets.  There  are  sev- 
eral species,  mostly  of  tho  genus  Iialsnt>ptfr€t. 

Fin'castle,  a  post -v.  of  Eagle  tp.,  Brown  co.,  0.  Pop. 
140. 

Fincastle,  post-v.  and  tp.,  cap.  of  Botetourt  oo.,  Va., 


at  the  head  of  the  Great  Valley  of  Virginia,  .10  miles  S.  of 
the  Chesapeake  and  Ohio  R.  R.,  14  miles  N.  of  the  Atlantic 
Mississippi  and  Ohio  R.  R..  12  miles  from  the  present  ter- 
minus of  the  James  River  and  Kanawha  Canal,  and  4  miles 
X.  of  the  Valley  R.  R.,  now  under  contract.  It  has  a  large 
flouring-mill,  a  woollen-factory,  a  savings  bank  (just  char- 
tered), 2  hotels,  4:  churches.  1  newspaper,  and  a  number  of 
stores.  Principal  business,  farming  and  merchandise.  Pop, 
of  tp.  3501.  M.  W.  Cami'ER,  Ed.  "Herald." 

Finch  [Ger.  F'mh^  a  name  given  to  various  birds,  es- 
pecially to  certain  European  and  American  birds  of  the 
family  FringillidK.  and  more  particularly  to  those  of  the 
sub-family  Fringillina?.  The  American  finches  arc  mostly 
of  the  genera  Cnrjiodams,  (^hrifsfttnitn'e,  Pipifo,  Ci/anoitpizaf 
Poocirfcs,  Chondeates,  Znnotrirhiity  etc.  They  feed  on  seeds 
as  well  as  insects,  are  generally  bright,  active  birds,  and 
some  are  good  songsters.  (See  Goldfi^cu,  Bl'Llfinch, 
Chaffixch,  etc.) 

Fiud'horn,  a  river  of  Scotland,  which  after  a  course 
of  about  90  miles  enters  tho  Moray  Frith.  In  1829,  in 
August,  it  rose  at  one  place  25  feet,  and  caused  the  great 
floods  known  as  "Moray's  Flouds." 

Find'ing)  in  law.  The  finder  of  lost  property  upon 
land  who  takes  it  into  his  possession  becomes  invested  with 
a  special  projierty  therein,  which  is  superior  to  the  claims 
of  all  persons  except  that  of  the  true  owner.  He  is  under 
no  legal  obligation  to  take  into  his  custody  any  articles  he 
may  thus  discover,  but  if  he  does,  certain  important  rights 
and  obligations  immediately  attach  to  his  possession.  Hia 
primary  duty  is  to  preserve  the  property  intact,  and  in  as 
excellent  condition  as  its  nature  an<l  state  at  the  time  of 
finding  will  permit,  in  anticipation  of  the  owner's  appear- 
ing to  reassert  his  title.  A  finder  thus  becomes  a  kind  of 
bailee,  and,  like  other  bailees,  he  may  defeifd  his  possession 

!  and  interest  by  bringing  action  against  any  third  person 
who  injures  the  property,  or  asserts  dominion  over  it,  or 

I  interferes  with  his  immediate  ownership.     If  the  absolute 

I  owner  ever  ajjpears,  restoration  must  be  made  to  him.  and 
tho  finder  will  be  entitled  to  no  reward  if  none  had  been 
previously  offered,  and  can  only  claim  to  be  remunerated 

,  for  the  actual  and  necessary  expenses  incurred  in  the 
projier  care  of  the  goods.  But  if  a  spe;?ific  reward  had 
been  promised,  of  which  the  finder  had  knowledge,  he 
would  be  authoi-ized  in  demanding  it.  and  would  have  a 
lien  upon  the  property  until  such  charges  were  satisfied. 
If  at  the  time  of  making  the  discovery  the  finder  knew,  or 
had  means  of  readily  ascertaining,  to  whom  the  property 
belonged,  it  would  be  his  i^\xX\  to  seek  out  the  owner  and 
return  whatever  he  had  thus  acquired;  and  if  he  failed  to 
do  this  his  retention  of  the  goods  would  be  a  fraudulent 
appropriation  of  them  which  would  constitute  larceny. 
But  in  cases  where  knowledge  of  ownership  could  not  bo 
acquired  no  larceny  could  be  committed.  Retaining  the 
chattels  wouhl  then  not  be  wrongful,  but  reasonable  and 
obligatory.  If  the  former  owner  can  never  be  discovered 
or  never  asserts  any  claim  to  the  property,  it  vests  abso- 
lutely in  the  finder.  The  place  where  the  finding  occurred 
is  immaterial  as  regards  his  rights.  If  an  article  which 
was  lost  in  a  store  was  picked  up  by  any  stranger,  he  would 
have  the  first  claim  to  it.  and  if  the  owner  never  reappear- 
ed might  enforce  his  title  even  against  the  storekeeper. 
This  wouM  not  be  the  case,  however,  if  the  article  was 
only  left  by  accident,  for  it  would  then  be  regarded  as  con- 
fided to  the  keeping  of  tho  proprietor  of  the  store,  who 
might  demand  it  from  any  one  by  whom  it  was  discovered. 
The  finder  of  a  chose  in  action,  as  a  check  or  lottery- 
ticket,  cannot  enforce  payment  of  it  if  the  party  liable 
under  it  has  notice  that  the  applicant  is  not  the  real 
owner.  If  in  such  a  case  payment  was  made,  the  pro])er 
owner  would  not  be  debarred  from  a  subsequent  recovery. 
If,  however,  the  finder  transferred  the  instrument  for  value 
to  a  bona  /?'/'■  holder,  who  was  ignorant  of  his  defective 
title,  it  would,  if  negotiable,  be  good  in  the  latter's  hands, 
according  to  the  general  principles  governing  commercial 
paper. 

At  common  law  there  were  special  rules  concerning  the 
finding  of  eNfrai/» — (*.  t:  of  cattle  whose  owner  is  unknown — 
but  this  matter  is  now  generally  provided  for  by  statute. 
(For  the  rules  applying  to  Treasure  Trove,  see  the  article 
on  that  subject;  in  regard  to  goods  found  at  sea.  see  Sal- 
vage.)       George  Chase.     Revised  bv  T.  W.  Bwigiit. 

Find'lay,  post-v.  and  tp.,  cap.  of  Hancock  co.,  O..  ig 
situated  in  the  X.  W.  part  of  the  State,  46  miles  S.  of 
Toledo,  on  the  Lake  Erie  and  Louisville  Railway,  midway 
between  Fremont  and  Lima.  It  has  10  churches,  3  weekly 
newspapers,  4  banks,  3  maehiue-sbops  ami  foundries.  3 
flouring-mills,  3  planing-mills.  1  oil-mill,  1  tlax-mill,  1 
woollen-factory,  3  carriage-factories.  1  spoke-factory,  1 
stave-factory,  2  wagon-shops,  and  a  goodly  nnmlier  of  fine 
business-houses.    It  is  the  terminus  of  a  branch  of  the  Cin- 
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cinnati  Sandusky  and  Cleveland  R.  R,  Pop.  of  v.  3315; 
ol  tp.  4U7.J.     L.  tiLKSsNEK,  Ed.  of  "Hancock  Cochieb." 

Find'lay  (Jamks),  h.  in  Franklin  co.,  Pii..  ttbout  1775, 
went  to  CiucinmUi.O.,  in  17'.i;>;  was  iu  tlie  loj^islalivo  coun- 
cil for  that  Territory  in  179^=,  auJ  bcL-aiiie  a  proiuim-nt 
Democratic  leader,  filUn;;;  various  civil  ofticc:*  until  1S2J. 
As  colonel  of  the  Second  Ohio  voluntccra  in  1H12  served 
nnder  <ien.  Hull  at  Detroit.  Mich.  M'as  in  lS2G-or>  M,  C. 
from  Ohio,  and  d.  at  Cincinnati  Dec.  28,  lti:ij. 

Findlay  (William),  b.  at  Mcrccrsburg,  Pa., of  Scotch- 
Irish  stock,  June  20,  17r»H;  waa  a  promiucut  Democratic 
State  iej<islator:  State  treasurer  lf<U7-17;  j,'Ovcrnor  of 
Pennsylvania  lH17-2t):  U.S.  Senator  ls21-27;  treasurer 
of  the'  U.  S.  mint,  Philadelphia,  1827-41.  D.  at  Harris- 
burg,  Pa.,  Nov.  12,  181G. 

rind'ley,  tp.  of  Webster  co.,  Mo.     Pop.  625. 

Finilley,  tp.  of  Allegheny  co..  Pa.     Pop.  1170. 

Fiiidley,  tp.  of  iMcrcer  co.,  Pa.     Pop.  1710. 

Findlt'V  (William),  American  politician,  b.  in  the  north 
of  Ireland  aljout  I  7  JO.  came  to  Pennsylvania  while  young; 
served  in  the  war  of  the  Uevolution;  at  its  close  became  a 
member  of  the  legislature,  then  of  the  State  constitutional 
convention,  and  was  M.  C.  17UI-99  and  1803-17.  He  pub- 
lished a  llm'ew  of  tftK  Fnndintf  Si/ntem  in  1794,  etc.,  and  d. 
at  Unity,  Westmoreland  uo.,  Pa.,  Apr.  5,  1821. 

Finds,  a  name  sometimes  given,  without  special  pro- 
prietv.  to  discoveries  of  collections  of  relics  associated  with 
mankind  during  the  pre-historio  ages;  such  as  weapons  or 
other  implements,  bones  of  man  or  of  animals  eaten  by  him, 
etc.  (See  KiTCUE.v-MiDDENs;  Palefits,  and  Pke-uistokic 
Man.) 

Fine,  post-tp.  of  St.  Lawronco  co.,  N.  Y.,  has  iron  ore 
and  tiMil)er.  The  village  of  Andersonvillc  has  some  man- 
ufactures.    Pop.  60U. 

Fine  [Lut.  ftnin,  "an  end"],  a  pecuniary  mulct  imposed 
by  a  court  upon  a  criminal  offender  as  a  means  of  punish- 
ment. The  precise  amount  of  the  fine  is  commonly  left  to 
the  discretion  of  the  court,  though  a  maximucn  and  min- 
imum sum  appropriate  to  each  particular  offence  is,  in 
general,  designated  by  statute,  and  the  exercise  of  judicial 
discretion  must  be  eounncd  within  these  limits.  There  is 
a  provision  in  the  U.  S.  Constitution  that  "excessive  fines 
shall  not  be  imposed." 

(Jkokije  Chase.     Revised  by  T.  W.  Dwjght. 

Fine  Arts  is  a  general  term  applied  to  certain  methods 
of  emb'j  lying  the  beautiful  in  human  jiroduetions.  To  the 
degree  in  wliich  any  work  of  man  is  produced  according  to 
the  laws  of  l;wto  only,  and  is  intended  to  awaken  losthetio 
emotions  solely,  to  that  degree  is  it  a  work  of  fine  art.  IJut 
even  among  the  workw  of  poetry,  music,  painting,  sculpture, 
and  architecture — which  live  branches  of  art  denote  the  five 
primary  methods  of  embodying  beauty  in  human  produc- 
tions— many  do  not  servo  jesthotic  purposes  solely.  Hymn-, 
oratorios,  and  church  edifices  serve  also  religious  purposes  ; 
patriotic  songs  and  statues,  legislative  buililings,  and  halls 
of  justieo.  also  patriotic  or  governmental  purposes;  iiraw- 
ings  and  paintings  of  animals,  plants,  an  1  fossil  remains, 
also  scientific  purpose*,  etc.  Such  works  form  a  transition 
from  the  fine  arts  to  the  useful  arts,  or,  as  they  often  arc 
called,  the  mechanical  or  industrial  arts,  in  wh(!su  produc- 
tions usefulness  is  the  primary  quality,  beauty  only  a  sec- 
ondary. A  further  di-^rinction  is  often  mad^  iK^tvveon  those 
arts  which  use  language  as  their  medium — poetry — and 
those  which  do  not :  and  the  ter:n  fine  art  is  thus  confined  to 
music,  painting,  sculpture,  and  architireture,  A  transition 
between  poetry  and  art  is  form"d  by  eloquence  and  acting. 

The  physical  senses,  the  channels  through  whicli  all  ex- 
ternal objects  are  cognizcil  by  the  human  spirit,  furnish  tiio 
basis  for  the  classification  of  the  fine  arts.  Taste,  thnmgh 
whieh  perceptions  can  be  funncfl  only  by  destroying  the 
object,  is  entirely  excluded  from  the  realm  of  beauty.  With 
feeling  and  smell — being  more  abstract,  consequently  nuiro 
refined  senses— beauty  begins  to  dawn,  but  it  has  its  true 
home  in  the  spheres  of  sight  and  bearing,  nnd  tliese  two 
senses  being  the  chief  avenues  for  the  reception  cif  all  our 
external  knowledge,  the  lino  arts  are  ilivide-l  into  two  great 
groups  upon  the  basis  of  them.  Thosi-  whieh  nppeal  to  the 
eye  are  termed  the  funnnfirf  nrti.  Those  ivhieh  appeal  to  the 
ear  may  be  termed  the  Hniwtliinj  or  the  lumin-f  m-tt  ( though 
no  sueh  gi'uerie  term  has  yet  gained  al'ootholil  in  the  I'^iig 
lish  langiuige).  and  in<'lude  music,  oratory,  and  poetry,  with 
the  other  forms  of  belles-lettres  or  artistic  literature.  Some- 
times several  arts  are  combined  in  the  same  work,  as  arelii- 
tocture,  sculpture,  nnil  jiainfing  in  a  nKMiuiin-nlul  cdilice ; 
poetry,  dramatic  action,  and  scenic  juvintitig  in  a  theatrical 
representation;  and  these,  together  with  instrumental  and 
vocal  music,  in  an  operatic  representation.  The  uniltipli/iiuj 
arf«,  such  as  engraving,  chromo-lithograpby,  and  photog- 


raphy, are  those  by  which,  through  the  aid  of  mechanical 
and  chemical  means,  many  repetitions  can  bo  quickly  and 
cheaply  produced,  whieh  shall  contain  most  or  all  of  the 
prominent  features  of  a  work  of  art.  G.  F.  Comfout. 

Fine  of  Lauds,  a  species  of  conveyance  formerly  in 
use  iu  the  Knglish  law.  It  was  in  form  a  judgment  of  a 
court  of  justice.  There  was,  however,  no  real  litigation. 
The  party  against  whom  the  actitm  was  apparently  brought 
admitted  upon  the  records  of  the  court  that  the  claim  of 
the  apparent  jilaintifl'  was  just.  This  admission  created  a 
species  of  cutuppil,  so  that  ho  was  prevented  from  after- 
wards denying  a  statement  thus  holemnly  made.  This 
would  be  true,  notwithstanding  his  title  before  the  admis- 
sion was  perfect.  In  this  way  a  fine  might  bo  resorted  to 
as  a  conveyance.  At  an  early  day  (18  Ed.  I.  ^4)  it  was 
required  by  statute  that  a  married  woman  in  making  such 
an  admission  should  declare  before  the  court  or  an  au- 
thorized otfiecr,  separately  and  apart  from  her  husband, 
that  .^he  made  the  admission  freely,  and  without  fear  or 
compulsion  of  lier  husband.  This  last  feature  of  "fines*' 
has  been  much  used  in  the  V.  S.  as  applied  to  an  ordinary 
conveyance  by  married  women,  the  acknowledgment  being 
made,  e.  ff.,  before  a  justice  of  the  peace,  commissioner  of 
deeds,  or  even,  iu  some  States,  before  a  notary-public.  A  fine 
might  on  these  principles  be  resorted  to  to  *' bar  an  entail"' 
(see  Entail),  though  another  fictitious  proceeding,  termed  a 
'*  common  recovery,"  was  more  effectual.  (See  IIkcoveuy, 
Common.)  Another  important  use  of  a  fine  was  to  operate  as 
a  short  statute  of  limitations.  (Sec  Limitations,  St  ati'te  of.) 
The  rule  is  well  expressed  in  the  statute  already  referred  to  of 
18  Ed.  I. :  "  The  fine  is  so  high  a  bar  and  of  so  great  force, 
and  of  a  nature  so  powerful  in  itself,  that  it  precludes  not 
only  those  who  are  parties  to  the  fine  and  their  heirs,  but 
all  other  pcffouH  hi  the  vorUI  who  arc  of  full  age,  out  of 
prison,  of  sound  nienK)ry,  and  within  the  four  seas  the  day 
of  the  fine  levied,  unless  they  put  in  their  claim  within  a 
year  and  a  doif."  In  the  rei^n  of  Henry  VII.  the  time 
was  extended  to  five  years,  and  the  claim  must  be  made 
within  that  period,  except  in  the  case  of  persons  under  <lis- 
abjlity.  In  their  case  five  years  was  allowed  after  the  dis- 
ability was  removed.  It  was  further  required  that  there 
should  be  a  proclamation  of  the  fine  in  open  court.  This 
method  of  limitation  has  been  in  use  in  this  country  with 
some  modifications.  An  instance  of  it.  when  it  became  the 
support  of  an  important  title,  is  found  in  the  ease  of  il/«r- 
(rrcfjor  V.  Coutbtot-k,  17  New  York  Reports.  Ui2  {decided 
IS-iS).  T.  W.  DWIGHT. 

Fine's  Creek,  post-tp.  of  Haywood  co.,  N.  C.  P.  1048. 

Fin'gal's  Cave,  a  remarkable  cavern  on  the  island  of 
Stafla.  olV  the  W.  coast  of  Scotland,  hollowed  out  in  a  mass 
of  volcanic  rocks.  Two  ranges  of  basaltic  rocks  are  suj*- 
ported  upon  a  lava-like  mass  beneath,  and  the  unequal 
hardness  of  the  matcrKils,  combined  with  the  perfection  of 
the  columnar  structure,  has  jtermitted  the  ear\"ing  out,  by 
the  waves  of  the  sea,  of  one  of  the  most  picturescjue  pieces 
of  natural  arehiteeturc  in  the  world.  The  discovery  of  ter- 
tiary plants,  associated  with  the  corresponding  volcanic 
rocks  on  the  neighboring  ishuul  of  Mull,  enables  us  to  11  x 
the  time  of  the  eruption  of  these  basalts  as  belonging  to 
the  mioeene  period.  A  similar  age  bus  been  assignetl  to  the 
beds  of  basalt  on  the  coast  of  Antrim,  Ireland,  whieh  were, 
in  fact,  probably  but  a  part  of  the  same  great  outjiouring 
of  lava.    (See  Giant's  Caiskwav.)     Edwaud  C.  H.  Day. 

Finper.  See  Hand,  STitrcTURK  of  the,  by  Pkof.  Kn- 
WAun  liin  iicocK,  A.  .M.,  M.  D. 

Finij'orinp,  in  music.  (U  the  mode  or  system  devised 
for  the  proper  use  of  the  fingers  in  playing  on  certain  in- 
struments, as  the  organ,  pianoforte,  violin,  etc.;  (2)  the 
application  or  practical  use  of  such  system.  In  elementary 
instruction-books  and  exercises  lor  the  urg:ui  or  pianoforte 
the  notes  are  "  fingered  " — /.  r.  aecomi>iniied  I'V  the  marks 
K.  I.  2.  :i.  1  (the  X  indicating  Ihe  tliumbl,  or  by  the  figure 
1  for  the  llnnnb,  ami  2.  .'J.  4.  U  for  the  fingers. 

Fin'inl  [from  the  Lat. /?»i^.  an  "end  **].  in  arohitceture, 
a  decoration  designed  to  surmount  a  spire,  gable,  or  other 
projecting  point  within  or  without  a  building.  Einials  are 
of  wood,  metal,  or  stone,  and  often  are  cnr\ed  with  great 
delicacy  and  good  taste  or  with  grolcKpie  and  fanciful 
designs.  The  ornamentation  is  sometimes  of  a  heraldic 
character. 

Fini;;ner'rn  (Tommaso  or  Maso),  Italian  nicllo-worker 
and  goldsmith,  b.  at  Klorence  1  121.  d.  in  I47.'>.  is  reckonetl 
the  inventor  of  the  art  of  taking  engravings  from  iuctaliic 
plates  on  paper. 

Fi'niiig,  or  I'liirilit'u'lion,  the  process  of  clearing 
turbid   liquors,  gctn-rally   u.^cd    in    eonnectiiin    with    wines 
and   malt   liquors,   though    the   process   is  resorted   to    for 
clearing  a  great  variety  of  solutions,  such  as  syrujis.  jel 
lies,  coffee,  urgol,  etc.     Iu  Ihu  mauufueturo  of  wino  and 
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beer  the  yeast,  which  either  rises  to  the  surface  as  a  scum 
or  forms  a  deposit  at  the  bottom,  generally  carnes  with  it 
■    leaves    the    liquid   limpid. 


or  forms  a  dep' 

all  suspended  impurities,   and  .  ,      -       ,         , 

When  this  is  not  the  case,  "  finings     must  be  employed. 

Fillerin,,  —For  fining  small  quantities  of  many  liquors 
the  process  of  filtration  is  the  simplest.      ■   ■         ■   '■-- 


A  funnel  lined 


with'porous  filter-paper  is  the  most  convenient  apparatus, 
thou-h  filters  are  uiade  of  a  great  variety  of  porous  sub- 
stanc'es,  such  as  cotton,  flannel,  earthenware,  sand  char- 
coal etc  Filtration  is  not  always  effective,  as  the  im- 
puri'ties  which  render  the  liquid  turbid  are  often  so  f^ne 
that  they  p.ass  through  the  filter.  This  is  genera  ly  the 
ease  with  wines  and  malt  liquors.  Another  objection  to 
filtration  is  the  difficulty  of  conducting  it  without  exposing 
the  liquor  to  the  air,  which  in  the  case  of  hght  wiucs  and 
malt  liiuiors  would  be  fatal.  ,        ,  r 

/.,-H,,k«»,  or  gelatine,  is  most  frequently  employed  for 
beer  and  ale.  "Brewers'  finings"  are  made  by  softening 
the  .'clatiue  in  four  times  its  weight  of  cold  water  or  sour 
beer  As  the  gelatine  swells,  more  water  or  sour  beer  is 
added  The  thick  jelly  thus  obtained  is  dissolved  in  eight 
times  its  volume  of  the  liquor  to  be  fined,  when  it  presents 
the  consistence  of  a  syrup;  1  pound  of  isinglass  makes 
about  12  gallons  of  finings.  This  is  added  in  about  the 
proportion  of  1  to  2  pints  to  a  barrel  of  ale  or  to  a  hogshead 
of  cider  or  wine.  The  gelatine  is  coagulated,  or  rendered 
insoluble,  by  the  astringent  tannic  acid  of  the  liquor,  and 
as  the  insoluble  compound  gradually  settles  to  the  bottom 
of  the  barrel,  it  inviscates  and  carries  with  it  .all  the  sus- 
pended impurities,  and  leaves  the  liquor  clear.  In  some 
iases  this  removal  of  the  astringent  principle  i.s  objection- 
able as  it  modifies  the  flavor  and  diminishes  the  keeping 
qualities  of  the  liquor.  In  the  case  of  red  wines,  this  is  so 
important  a  consideration  that  albumen  is  employed  instead 
of  ^'clatine.  Cofi-ee  is  often  clarified  by  the  addition  of  a 
pieSe  of  the  skin  of  salted  codfish,  which  furnishes  gelatine 
which  is  coagulated  by  the  tannic  acid  present.  Carrageen 
moss  is  sometimes  used  for  clarifying  beer,  as  are  also  the 
dried  stomachs  of  the  cod,  called  souiuls.  Limn  m  tho  water 
used  is  supposed  to  aid  materially  in  the  clarification  of 
beer  by  combining  with  the  acids  of  tho  malt,  forming  in- 
soluble salts,  which  carry  down  the  suspended  matters. 
The  snrino-  water  used  in  the  breweries  at  Burtou-on-Trent 
contains  a  consider.able  quantity  of  sulphate  of  lime,  which 
is  thought  to  aid  in  clearing  the  ales.  ,     ,    ,       t, 

Albumen  is  coagulated  either  by  heat  or  by  alcohol.  It 
is  used  in  large  quantities  by  sugar-refiners,  who  clanfy  or 
"defecate"  their  solutions  of  raw  sugar  with  bullocks 
blood  The  blood  is  add;d  while  the  solution  is  below  UO 
F  ,  and  then,  on  raising  the  temperature  to  a  boil  by  means 
of  "team,  the  albumen  of  the  blood  is  coagulate  1,  and  the 
ooa-'ulnm,  forming  flocks,  collects  and  envelops  the  sus- 
pended impurities,  and  partly  rises  to  the  surface  as  a 
3ou|n,  to  bo  skimmed  off,  and  panl;^  settles  to  the  bottom, 
to  be  separated  bv  the  "  bag  filters." 

In  making  caffs  foot  jelly  fresh  egg-shells  are  often 
thrown  in,  that  the  adhering  albumen  m.iy  be  subsequently 
coa<'uIaled  by  heat  and  clear  the  liquid,  from  which  the 
shcfls  and  co.igulum  are  separated  by  a  bag  filter  ot  flannel. 
When  albumen  is  added  to  wines,  it  is  coagulated  by  the 
alcohol,  .and  operates  as  when  coagulated  by  heat.  Heat 
alone  clarifies  many  vegetable  and  animal  juices  byooagu- 
latin"  the  albumen  which  they  naturally  contain. 

VmeUtble  acich  clarify  many  expressed  juices,  and  the 
juice  of  sour  cherries  will  completely  separate  the  pectin 
of  currant  and  raspberry  juice,  so  as  to  fit  them  for  .syrups. 
AInm  is  sometimes  used.  It  is  specially  serviceable  in 
clarifying  waters  which  are  rendered  turbid  by  fine  mud,  a 
pinch  of  alum  thrown  into  a  barrel  of  water  being  sufficient  to 
render  it  clear  and  limpid  after  a  few  hours'  standing.  The 
alumina  is  probal>ly  precipitated  by  the  carbonate  ot  lime, 
which  is  always  present  in  river  as  well  as  in  spring  water. 
Aictnie  of  lead  has  been  used  for  clarifying  liquors,  its 
precipitation  being  effected  by  a  subsequent  addition  of 
half  its  weight  of  sulphate  of  potassa.  It  is  a  very  dan- 
gerous agent  on  account  of  its  poisonous  character. 

Pluslcr  nf  Paris,  chiij,  mnd,  and  marl  are  often  effective 
in  clarifying  turbid  solutions,  such  as  cider,  etc. 

Soluble  sails,  as  a  solution  of  sal-ammoniac,  often  cause 
the  separation  of  finelv-divided  precipitates,  which  remain 
Ion.'  in  suspension  in  pure  water.  They  also  greatly  facil- 
itate tho  filtering  and  washing  of  precipitates,  which  other- 
wise pass  through  the  filter.  C.  F.  Chandler.  ^ 
Finistere,  or  Finisterre  [Lat.  Fiius  Terra;  "Land's 
End"];  is  a  department  of  France,  comprising  the  western 
part  of  the  former  duchy  of  Bretagne.  It  has  an  area 
of  2643  square  miles,  and  a  population  of  642. 9(i:!.  Its 
coasts  along  the  English  Channel  and  the  Atlantic  are 
formed  of  rugged  and  broken  granite  rocks,  but  in  the  in- 
terior the  soil  is  gener.ally  fertile  and  well  cultivated.  Its 
silver  and  lead  mines  are  very  valuable. 


Finisterre,  Cape  ("Land's  End"),  is  a  promontory 
at  the  north-westeru  extremity  of  Spain;  lat.  42°  54' N., 
Ion.  'J°  21'  W. 

Fink  (FKEDEnicK),  American  painter,  b.  at  Little  Falls, 
N.  Y.,  Dec.  IS,  1817,  became  known  at  tho  age  of  eighteen 
by  his  portrait  of  W.  S.  Parker ;  went  to  Europe,  and  d. 
in  1S49.  Among  his  genre  pictures  are  An  Arlisi'a  Sludio, 
Sliijiwrecked  Mariner,  Young  Thieves,  Xegro  Woodsawi/er, 
etc. 

Fin'land  [Fin.  Suojnesimaa,  the  "land  of  lakes"]  is  a 
grand  duehv  of  Russia,  lying  between  lat.  59°  and  70°  N. 
and  Ion.  21°  and  33°  E.,  and  bounded  by  Russia,  Norway, 
Sweden,  and  the  Gulfs  of  Bothnia  and  Finland.     It  in- 
cludes a  portion  of  Russian  Lapland.     Its  area  is  about 
135,000  square  miles,  one-third  of  which  is  occupied  by 
lakes  and   marshes.      The  ground  may  generally  be  de- 
scribed as  a  table-land  from  400  to  600  feet  high,  with  oc- 
casional elevations,  depressions,  and  ranges  of  hills  covered 
with  dense  forests  of  fir  and  pine,  which,  in  connection  with 
the    beautiful   lakes,  give  the  country  a  picturesque  and 
romantic  though  somewhat  sombre  aspect.     The  coast  is 
low.  except  the  southern  part,  which  presents  a  line  of  rug- 
ged cliffs  skirted  with  innumerable  rocky  islands.     While 
Finland  was   united  to  Sweden  it  exported  yearly  a  great 
quantity   ol    rye    and    barley ;  indeed,  it   was   called   the 
"  granary  of  Sweden."     But" since  its  annexation  to  Russia 
it  seems  'to  have  given  up  agriculture  and  taken  to  cattle- 
breeding,  for  which  the  country  in  many  places  is  eminently 
adapted"     The   most  valuable  exports    are,  however,  the 
products   of  its  forests,  as   timber,  pitch,  potash,  tar,  and 
rosin.     It  yields  also  some  copper,  iron,  lime,  and  slate. 
Reindeer,  wolves,  elks,  beavers,  various  kinds  of  game,  and, 
amon»  fishes,  salmon,  trout,  and  herring,  abound.     The  cli- 
mate i's  rigorous.     A  severe  winter  of  seven  or  eight  months 
passes  through  a  short  spring,  immediately  into  a  hot,  dry 
summer.     Yet  the  time  in  winter  when  the  sun  never  rises, 
and    in    summer    when    he   never   sets,  has    its  very  pe- 
culiar charms.     The  population,  which  numbers,  accord- 
ing to  the  census  of  Dec.  31,  1871.  1,766,880,  consists  of 
Finns,  interspersed  with  Laplanders.  Swedes,  and  Russians. 
The  Finns  are  a  branch  of  the  I'grian  race,  kindred  to  the 
Laplanders  and   the   Magyars  of  Hungary,  but  different 
both  from  the  Swedes  and  the   Russians.     They  are  tall, 
strongly  built,  and  well  proportioned,  but  the  shape  of  their 
faces  is  nearer  the  square  than  the  oval,  and  their  features 
do  not  indicate  any  high  degree  of  intellectuality.     They 
are  an  honest,  industrious,  and  energetic  people,  however, 
and  their  peculiar  language  and  literature  have  of  late  at- 
tracted much  attention.     In  olden  times  they  formed  an 
independent  empire,  but  in  the  twelfth  century  they  were 
conquered  and   converted  to  Christianity  by  the    Swedes. 
Durin.'  the  union  with  Sweden  the  Swedish  language  and 
civilization  took  deep  root  among  the  Finns,  and  when  in 
1809   Russia  conquered  and  secured  the  country,  she  was 
met  with  great  opposition  and  aversion  by  the  people.    She 
has  governed  the  country  with  great  prudence,  however, 
granted  the  Finns   many  privileges,  and  her  attempts  at 
climinatin.'  the  Swedish  elements  by  supporting  and  de- 
velopin-'  the  original  Finnish  foundation  have  been  some- 
wh.at  successful.    All  the  native  population  are  able  to  read 
and  write;  and  in  1872  the  work  of  Russianizing  Finland 
was  commenced  by  rendering  education  in  Russia  eompul- 
sorv  in  the  public"  schools.     The  most  important  towns  are 
Heisingfors.  Abo,  Sweaborg,  and  Viborg.     The  emperor  of 
Russia  is  grand  duke  of  Finland.      The  state  ehureli  is 
Lutheran      The  government  is  nearly  independent  ot  the 
rest  of  the  Russian  empire,  and  is  administered  in  accord- 
ance with  the  Finnish  constitution  of  li72.     (See  Finnish 
LANGI-AOE   AXD  LlTEIHTUKE.)      (Gekshai'.    Ursueh    enter 
Gesehiehte  Finland,,  1821;  liibliographia  hodierna  Femee, 
1846;   Ymis.  Beslrirelse  oi-er   de   nnrshe    I- inlapper,   1841; 
Tapelius,  Finland  frematiilldt  t  Teelcning,  1S60.) 

Clemens  Petersen. 


Fin'land.  Gulf  of,  the  great  eastern  arm  of  the  B.al- 

tic  si?u!v?el  between  lat.  59°  and  61°  N.  and  Ion.  22°  and 
30°  E  Its  water  is  only  very  slightly  salt,  having  come 
from  Ihe  great  lakes  Onega,  Ladoga,  Peipus,  and  Saima 
through  the  river  Neva.  At  its  E.  end  is  St.  Petersburg, 
and  along  its  coasts  are  Narva,  Bcval,  Frcderikshamn, 
Helsingfo".?,  and  Viborg. 

Fin'lay  ( G  eorge  ),  LL.D.,  the  learned  historian  of  Greeee 
under  Foreign  Domination,  was  born  of  Scottish  parents  near 
Faversham,  Eng.,  Dee.  21.  1799.  In  1823  before  the  death 
of  Lord  Bvron.'^he  joined  the  Greeks  in  their  struggle  for 
independence,  and  has  remained  in  the  country  ever  since, 
making  his  home  in  .\thens.  His  ardent  Hellenic  hopes 
have  been  disappointed.  He  speaks  with  rcgre  of  having 
"  abandoned  the  active  duties  of  life,  and  the  noble  task  of 
laboring  to  improve  the  land,  for  the  sterile  occupation  ot 
recording  its  misfortunes."     His  works  are  in  seven  vol- 
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ume.if  as  follows:  I.  Greece  nuder  the  Homan»f  146  B.C.  to 
7If>  A.  D.  flS+ri;  2d  ed.  1S:>6);  II.  Ilistort/  of  the  Bifznntlne 
timpire,  71f*>-IO:i7  A.  D.  ( IS02  :  Sd  ed.  ISJti);  III.  JJittmy 
of  the  Jii/zinttinc  and  (ireek  /Cnijjt'ren,  down  to  1 1 J3  A.  D. 
(1854);  IV.  UUtftrtf  iif  (ireece /nun  iti  Cotiffitent  by  the  Cm- 
gttdei-H  to  iti  C'luquett  by  the  Tuikn,  12U4— liiGtt  A.  D.,  and  of 
the  Km  pi  re  of  Trebizotid,  11'1U-14(51  (ISJl);  X .  Hittory  of 
(Jrecce  umter  Othomun  uml  Viintiitn  iJoiniitution,  1153—1821 
A.  I>.  (ISJO);  VI..  VII.  liiHtory  of  the  Greek  Jicvofution 
(1801).  Ho  has  also  written  much  for  the  Ijondou  Time», 
provinj;  himself  a  real  friend  of  ti recce,  but  often  offending 
Greek  pride  by  his  strictures  upon  public  men  ami  measures. 
1).  Jan.  20,  1S7d.  H.  D.  Hitliuock. 

Fin'ley,  tp.  of  Suott  oo.,  Ind.     Pop.  1102. 

Finley,  tp.  of  Christian  co..  Mo.     Pop.  1276. 

Finley,  tp.  of  Douglas  co.,  Mo.     Pop.  332. 

Fiiiley,  tp.  of  McDdwell  co.,  N.  C.     Pop.  580. 

Fiolcy  (James  Rraoi.kv),  an  American  Methodist 
preacher,  b.  in  North  Carolina  July  1.  1781.  removed  to 
Ohio  in  ISOl  ;  joinud  the  Meth(>di:*t  ministry  in  1809;  took 
charge  of  the  Wyandotte  Indian  missiuu  in  Upper  San- 
dusky in  1811.  where  ho  spent  six  year:*.  For  forty-livo 
years  was  one  of  the  most  suocessful  Muthodist  itinerants 
of  the  North-west,  and  was  eight  times  a  delegate  in  the 
(Jonoral  Conference  of  his  dcuominatiun.  Published  nu- 
merous works,  among  whieli  are  an  Autobiot/raphy,  Wynn- 
d'ltte  MiiotioH,  SkrtrheH  of  Wentcm  Methorlinntf  etc.  1>.  in 
Cincinnati  Sept.  8,  ISjfi.  Abf.l  Stevens. 

Fiiiley  (JoMX  P.),  American  Methodist  clergyman  and 
edui*:itor,  b.  in  South  Carolina  in  June,  178IJ,  taught  in  vari- 
ous academics  in  Ohio  from  1810  to  1822,  and  iu  the  latter 
year  was  chosen  professor  of  languages  in  Augusta  College, 
Ky.  About  this  time  he  joined  the  ministry.  D.  in  May, 
18  2.x 

Finley  (Martha),  ("Martha  FARgunARSox  "),  Amer- 
ican writer,  b.  in  Chillicothe.  0.,  has  published  Sunday- 
school  books,  Citirlta,  or  Children  of  the  Valleys,  Old- 
Fathioned  Hoy.  Lilinn,  and  Wanted,  a  Pediyrce.  She  re- 
sides in  Philii'lelphia,  Pa. 

Finlcy  (RrjnKHT),  I).  D.,  American  Presbyterian  clergy- 
man. U.  at  Prin'.'eton,N.  J.,  1772;  gr.tduated  at  the  College 
of  N<'W  Jersey  1787,  was  tutor  or  trustee  tliore  from  170.1 
to  1817,  an<l  Jane  10,  179.J,  was  ordained  pastor  of  the 
church  at  Ha-^kingri'lge,  N.  J.  Originated  the  colonization 
of  emancipated  bhi-ks  from  th^  V.  S.  in  Africa,  helping  to 
form  and  organize  the  American  Colonization  Society.  Be- 
came in  July,  1817,  president  of  Franklin  College,  Athens, 
Gil.,  and  d.  there  Oct.  .'J,  1817.  Published  sermons,  etc.  on 
colonization. 

Finley  (Robkrt  W.),  American  Methodist  clergyman, 
b.  in  IJueks  CO.,  Pa.,  June  i'.  KoO,  stuilied  for  seven  years 
at  Princeton,  N.  J.,  and  in  1771  entered  the  Presbyterian 
ministry.  In  I78S  emigrated  to  Kentucky,  and  openetl  a 
theological  school.  In  1811  heeamo  an  itinerant  in  the 
Methodist  Chureli,  and  labored  an  such  until  eighty  years 
of  ago.     I),  at  (lerniantown,  O.,  Dea.  8,  1840, 

Finley  i'Sami'KI,),  I).  T>..  Presbyterian  clergyman  and 
pri'sideiit  of  the  Colleg-  of  New  Jur^ev.  b.  at  Armagh,  Ire- 
land. i71.'i,  arrived  in  Philadelphia,' Pji..  Sept.  28,  17;i4. 
was  licensed  to  pretich  Aug.  5,  1740,  and  was  ordained  at 
New  Brunswick,  N.  J..  Oc'.  lit,  1712.  Beginning  his  min- 
istry in  the  revivals  of  the  time,  ho  preached  at  New  Haven, 
Conn.,  in  violation  of  a  1  nv  forbidding  itinerants  to  preat-h 
in  the  parishes  of  settled  ministers  without  their  consent, 
and  in  Sept.,  171'I,  was  seized  and  carried  beyond  the  co- 
lonial limits  as  a  vagrant.  From  July  11,  1741,  to  1761, 
vrn-*  pa'^tor  and  teacher  of  an  ac;id'Tny  whieli  ho  established 
at  Nottingham,  Md.  In  July,  17<ll.  was  chosen  president 
of  the  College  of  New  .Jersey  at  Princeton,  N.J.  Pub- 
lished sermons,  and  edited  those  of  his  predecessor,  Prcs. 
Davies.     I).  July  17,  1766. 

Fin'mnrk,  provinee  of  Norway,  eomprises  the  north- 
onimo-'t  part  of  eonljnental  Kurope,  ami  lies  between  lat. 
68°  ;iO'  iLiid  71°  N.  and  Ion.  17°  and  .".P  H.  Its  area  is 
21.000  H(|uare  miles;  its  jtopulation,  20,:}2it.  Finmark  in  a 
high  table-land,  sometimes  ri-fing  .'iOOll  feet  above  the  level 
of  the  sea,  indented  by  numorou^  deep,  narrow,  winding 
fiords,  and  skirted  with  innumerable  inlanrln.  As  ngrieul- 
ture  beeomt'S  iuipo-jjiililp  nt  an  elevation  of  100  fret,  at 
which  hei;;ht  only  a  few  wild  berries  will  ripen,  and  tis  it 
is  po;<sible  only  along  the  fiord-*  to  raise  a  little  Imrley  iin'l 
potatoes,  the  two  only  sourecB  of  wealth  which  the  inhabit- 
ants possess  arc  the  reimleer  and  theeoillish;  liOllO  boals 
and  l.'t.OOO  men  iire  eniployi'd  nt  the  lisherie-*,  nnd  the 
average  nnnual  prodii.M-  i/lfiJtllO.Oni)  fish,  21..'.00  biirrelH 
of  cotl-liver  oil,  and  OIlOO  barrels  of  roe.  The  rein'leer.  of 
which  a  Finn  may  own  several  thouHancls,  ronm  in  large 
herds  over  the  table-land,  fattening  in  the  summer  on  tlio 
fine  grossi  and  starving  in  tho  winter  on  a  amalb  colorleBS 


lichen  which  lives  under  the  snow.  The  Norwegian  and 
most  of  the  Finnish  (Lappish)  population  have  fixed 
abodes.  l)ut  a  few  Lapps  nr*'  iiomiides.  The  principal  town 
is  llammerfest,  the  northernmost  city  of  the  world. 

Finn  ( II  knuv  .T.),  comedian,  b.  at  Sydney.  Cape  Breton, 
about  1788,  iierformed  in  London,  England,  Montreal,  Can- 
ada, New  >  ork  City,  Savannah,  (Ja..  Boston,  Mass.,  and 
Portland,  Me..  an<l  wiis  lost  with  tho  burned  stenntboat  Lex- 
ington, on  which  he  was  a  passenger,  .Ian.  l'.'>,  18 Ml.  Finn 
was  an  exceedingly  popular  aetor  of  broad  comedy,  and  a 
representative  of  a  decidedly  American  school  of  art.  He 
was  also  a  successful  humorous  writer. 

Fin'ney  (Charles  G.),  American  clergyman  and  colhgo 

1)residcn(,  b.  at  Warren,  C(»nn.,  Aug.  29,  1792,  an'l  stnclied 
aw  in  Jofl'ersou  eo..  N.  Y.,  but  was  ordained  as  a  min- 
ister in  1822.  Has  been  specially  noted  as  a  revivalist. 
In  IS.'i.O,  Mr.  Finney  became  a  professor  at  Oberlin  College, 
0.,  and  its  president  in  18.>2,  hohling  that  oflice  until  1800. 
In  18;i7  began  bis  pastorate  of  tlie  college  church.  In 
1848-51  preached  in  England  with  eloquence  and  effect. 
His  publications  have  been  (inide  to  the  Soviour,  Lecturen 
to  ProfcKHiny  Ohrintionn,  LevtiirvH  on  RevSvnh  of  lirliyioti, 
with  notes  and  memoir,  Smii'mn  on  Impiniitnt  Suhjecta 
(18;;9),  .Skeleton  'fa  Conree  of  Theohyical  Levtures  (1841), 
Lectures  on  ^Systematic  Theuloyy  (1851).     D.  Aug.  IG,  1S75. 

Fin'nish  T^angunge  and  Litorature.  The  Fin- 
nish hmguiige  is  a  branch  of  the  Tunmiaii  fiiniily.  also 
c:illed  tlie  Scvthie,  Mongolian,  or  Uralo-Altaie,  which  com- 
prises the  languages  of  the  Magyars.  Turks,  Samoycds, 
Tnnguses,  Tartars,  and  Mongols,  anrl  whose  chief  branch 
is  the  Mantehoo.  Of  these  languages  it  is  nearest  allied 
to  that  of  the  Magyars,  both  in  form  and  substance,  a 
large  number  of  its  roots  always  consisting  of  two  sylla- 
bles, with  the  accent  on  the  first,  nearly  identical  with  the 
monosyllabic  roots  of  the  Hungarian  language.  It  is  spoken 
in  the  north-western  part  of  European  Uussia.  in  Finland, 
nnd  the  a<ljaeent  districts  by  over  2,000,000  people,  and  in 
three  different  dialects — tho  E.  Finnish  or  Karelian,  which 
is  the  oldest,  most  primitive,  and  least  developed:  Iho 
P.  Finnish,  spoken  in  the  districts  around  Abo  and  llel- 
singfors,  from  which  the  written  language  of  the  Finnish 
literature  has  l)een  developed;  and  the  W.  Finnish,  which 
extends  along  the  Bothnian  Gulf  into  Sweden  and  Norway. 
Kindred  diabels  are  spoken  by  the  Lajtps  along  the  Aretio 
Ocean,  by  the  AVotes,  S.  of  the  Cnlf  of  Finland,  and  hy 
the  Tsehudis.  in  the  governments  of  Olonotz  and  Novgorod. 

With  respect  to  the  character  of  its  substance,  the  Fin- 
nish language  is  decidedly  voi-alie.  and  its  system  of  vo- 
calizaticm  is  very  ehiborate.  so  thai  Kask  called  it  the  m<)St 
sonorous  and  harmonious  of  all  tongues.  The  consonants 
b,  r,  d.  f,  and  y  occur  only  in  foreign  words.  Two  conso- 
nants never  occur  nt  tho  beginning  and  very  seldom  at  the 
end  of  a  syllable;  foreign  \V()rds  are  ntost  curiously  altered 
in  order  tot'ubmit  them  lo  this  rule.  Hiatus.  f)n  (he  contrary, 
is  very  frequent.  Besides  the  live  fundamental  vowels,  a, 
e.  V,  o.  and  n,  and  the  three  niodilled  vowels,  li,  o,  and  ii  (y), 
the  Finnisii  language  employs  twelve  dijihtliongs.  and  tho 
arrangement  of  this  large  number  of  vocalic  sounds  is 
governed  by  very  minute  rules.  Tbus.  the  vowels  a,  o,  u 
can  never  oeeur  in  the  same  word  with  their  modifieations, 
(7,  o,  y,  and  the  vowel  of  tho  suHix  has  to  be  changed  ac- 
cording to  this  rule,  in  order  to  correspond  to  the  vowel 
of  the  theme.  AVith  respect  to  its  f<»rnial  character,  the 
Finnish  language  is  agglutinative,  like  all  languages  of  tho 
Turanian  family,  and  it  exjiresses  the  grammatical  rela- 
tions between  the  different  parts  of  the  sjieceh  by  suffixes 
only,  never  by  prefixes.  The  noun  is  the  principal  class 
of  words.  It  if*  used  witlutut  any  article,  and  ha<  no  gen- 
der, but  it  is  declined,  both  in  singular  ami  plural,  through 
fifteen  different  cases,  expressive  of  those  relatiens  which 
in  the  Indo-Oermanie  lunguages  ore  often  denoted  by  pre- 
positions. The  verb  has  only  two  tenses,  the  present  nnd 
tho  past;  the  future  tehso  is  formed  periphrastieally.  But 
its  conjugation  is  very  complicated,  iiml  it  has  a  great  ca- 
pa«-ily Of  expressing  "even  the  linest  shades  ami  modifica- 
tions'of  llw  original  signiliealion  by  slight  augmentations 
to  the  Ihi'ine.  The  inlinitive  mode  has  five  different  forms, 
expressing  five  different  modifieations  of  the  idea,  which 
can  be  diversified  still  further  by  declensions  through  dif- 
frrent  eases.  (The  best  dictionaries  are  that  by  Hothsthv, 
/,'trin-  /'liniiHh.  llelsingfors.  18(;(.and  tlmt  by  Ei'Roi-.ftrs 
and  Am. MAN.  Sir.ditih-Fiinn'Hh,  llelsingforM.  180:),  (Jrnm- 
mars  have  been  given  by  RKi;vAt.T,  IH40,  ElJHOl'.Klis,  18IU, 
and   KoSKINKV,  I8fi.5.) 

From  tlie  twelfth  century,  when  tho  Swedish  king  Erik 
thr  Saint  made  bis  tirst  crusade  to  Finland,  in  <prder  to 
convert  the  pagan  Finns  to  Chri-lianity  aiol  stop  iheir 
piracy,  and  up  to  the  beginning  of  this  century,  when  Swe- 
den ceded  all  its  possessinnii  E.  of  tho  Bothnian  (iulf  to 
KusBia  by  the  treaty  of  Frcdcrikshamu  (IfiOtf)    Finland 
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■was  a  Swedish  province,  ani 


d  during  this  long  period  the  I  depth,  and   extends  for 


any  miles  into  the  heart  of  a 

o„  ,...,„^.„..  r .Y      m„;„i  io'V,,ri.!i<rp  nf  the  country  '  mountain-range,  though  in  some    instances  the  valley  is 

':ite  Sr^^^ni^^™  ^o'thfT^^      ThrFin-     partly  ailed  ^'towa^s   i^  bead  hy_  alluvial^  or  diluvial 


"■■  •  V"'                         I   ,„l„  h.it  stpTiUlv  retreatin".     It  was  deposits,     .as  norus  are  oiieu  uiiii^ujo  c.%k;o,.o,Lcu   .,,   g.u,- 

nish  language  was  ^'^'f  ^'?"', J  "^^-^Jfi-terlry  purposes  cie'rs,  they  gener.allv  indicate  the  former  existence  of  glacial 

forgotten  hV  the  educate   ''^^^J'^^^^^f^^ZiL  of  !  conditions  in  the  regions  in  which  they  occur,  and  iu  some 

,t  was  hardly  u^ed  a    a  1.      ^ ''^' ''^j^^  ;,i  ^<„.ieola,  bishop  cases  thev  are  still  partly  the  beds  of  ice-streams  ;  they  also 

the  Bible,  couimencediUfS  by  M^clmU^^^^^^^                         ^  ^^.^  submergence  of  the   coast   on  which  they  are 

of  Abo,  but  not  ^^^^'-i':   '  '  1,<^  -„J„''V„  th  se7ew    itcrary      bund,  as  they  were  formed  by  sub-aerial  conditions. 


rcli.'ious  and  mor.al  tracts  ,■  but  even  in  these  few  literary 
monuments  the  langna-c  was  not  pure.  As  soon,  however, 
as  Finland  became  a  Rassian  possession,  its  political  situ- 
ation at  the  same  time  becoming  more  independent,  a  great 
chan.'o  toolc  place  with  respect  to  the  position  of  the  orig- 
inal lan^ua-re  of  the  population.  The  Russian  government 
saw  that  the  most  efficacious,  perhaps  the  only,  means  by 
which  to  wean  the  Finns  from  their  long  and  very  cordial 
adherence  to  the  Swedes  would  be  a  revival  ol  the  Fmnisli 
lano-ua.'e.  It  oonssquently  enoouragsd  and  supported  all 
exertions  in  this  direction,  and  the  endeavors  at  resuscita- 
tion succeeded  beyond  expectation.  To-day  the  Finiush 
lanirua-e  is  the  official  language  of  the  country.  It  is 
heard  in  the  church,  the  court,  the  school,  the  theatre,  and 
the  educated  circles  of  society.  It  is  used  in  poetry  and 
science,  and  cultivated  in  all  branches  of  literature  with 
care,  with  enthusiasm,  and  with  talent.  About  twenty 
periodicals  are  issued  in  it,  among  which  are  several 
newspapers  of  good  standing  and  a  couple  of  magazines 
of  merit.  ,     . 

The  reason  of  this  extraordinary  success  was  not  that 
there  existed  among  the  Finns  any  secret  r.mcor  against 
Swedish  civilization  ;  on  tho  contrary,  the  feeling  of  sym- 
pathy   and    fellowship    was    as    general    as    it   was    deep. 
But  at  the  bottom  of  the  Finnish  language  lay  hidden  a 
great  treasure,  and  when  it  was  lifted,  an  1  all  E-iropo  ad- 
mired it   the  Finns  naturally  bcoaim  proud  of  themselves. 
Amon^  the  peasants  of  Eastern  Finlan.l  and  Karelia  there 
still   Hved  a  great   number  of  old    popular    songs,  called 
RhiioI  (sini'.  Kino),  which  evidently  originated  from  the 
pan-in  times      They  describe  the  strifes  between  the  people 
of  Tvalova,  the  Finns,  and  the  people  of  Pohjola.  the  Lapps, 
and  sin"  tho  courtship  of  Kaleva's  sons,  Wainamoinen, 
Illmarincn,  .and  Leairainliiiinen,  to  the  daughters   of  tho 
princess  of  Pohjola— 'heir  heroic  exploits  and  their  won- 
derful adventnres.     These  songs  had  never  been  written 
down  ;  they  were  handed  over  by  oral  tradition  from  one 
generation' to  the  other,  and  when   sung  by  the  '■  Runo- 
lainon,"  strolling  singers,  to  the  Icartele,  a  sort  of  harp  with 
five  strin-'s,  they  were  listened  to  by  tho  p=o;)lo  with  great 
rapture.  °In  1^3J,  L'ianvot  published  a  collection  of  these 
son»3  which  he  called  Kaleoala,"  the  land  of  Kaleva.    and 
which  was  immediately  recognized  by  the   Finns  as  their 
great  national  epos.     With  the  support  of  the  Finnish  lit- 
erary society  iu  Hclsingfors  he  gave  a  new  and  coraplcto 
edition  in  1S19,  coutiining  -iO  runot,  cins.sting  of  2.',SUI) 
versos.     KalsctU  was  translated  into  Swedish  by  CastrSa 
in  18U  and  CoUin   in  1S85;  into  French  by  Leonzon  le 
Du-    in    1845;  into    Uormin    by  Sohiefuer   in    1S.)2 :  and 
everywhere  it  charm ;d  with  the  perfect  epic  objectivity  of 
its  descriptions,  and  with  th;  splendid  views  it  revealed  of 
a  new  mythology,  a  new  popular  character,  a  new  sense  oi 
beauty.  "  The  verses  of  Kahoata  consist  of  four  trochees. 
The  foot  is  formed  according  to  the  quantity,  not  accord- 
ing to  the  accent  of  the  syllables.     The  verses  are  bound 
together    not   by    rhymes,"  though    such    occur    now    and 
then,  but  by  alliteration.     The  general  character  of  the 
poem  is  somewhat  monotonous  and  melancholy,  even  plain- 
tive.    A  stviUing  i>eculiarity  of  the   poetical  style  is  the 
periphrastical  repetition  of  the  same  idea  through  several 
verses.  . 

In  1810,  Liinnrot  published  Knnteletar,  a.  collection  of 
ballads  and  lyrical  pieces,  and  in  1842  Snomeyi  l-auaan  m- 
nalaehijit,  a  collection  of  7077  popular  proverbs.  From 
1854  to  1S(;2,  Eoro  Salinelainen  published  a  collection  of 
Finnish  popular  tales  in  prose.  Cleme.ns  Peteiisen. 

Finsbury,  or  Fen  Town.     See  London. 
Fiiisteraar'horn,  the  highest  peali  of  the   Bernese 
Alps.  Switzerland.  M,02fi  feet  in  elevation. 

Fiii'sterwalile,  town  of  Prussia,  in  the  province  of 
Brandenburg,  manufactures  cloth,  flannel,  cotton,  and  linen 
fabrics,  and  trades  in  wool.     Pop.  61)21. 

Fiord  [Scandinavian],  a  narrow  inlet  of  the  sea  or  a 
bay  penetrating  deeply  into  the  land  and  bounded  by  high 
anil  jirecipitous  sides.  Such  inlets  are  found  i.reaking  up, 
deeply  indenting,  and  giving  wild  and  picturesque  outlines 
to  many  coasts  contiguous  to  mountainous  regions  ;  they 
are,  iu  i'act,  continuations  of  the  valleys  that  intersect  the 
mountain-ranges.  Tlie  coasts  of  Norway,  of  Iceland,  and 
Greenland,  of  Chili,  and  around  Cape  Horn,  and  again  of 
North-western  America  and  of  parts  of  New  Zealand,  afford 
examples  of  fiords.     The  water  in  fiords  is  often  of  great 


found,  as  1 

Ei)\v.inD  C.  H.  Dav. 

Fiorel'li  (Giuseppe),  b.  about  182P.  in  the  province  of 
Naples,  won  early  fame  as  a  director  of  the  Ponipcian  ex- 
plorations, but  was  displaced  on  account  of  his  liberalism. 
After  Victor  Emmanuel  came  into  possession  of  Southern 
Italy,  Fiorelli  was  made  (IS60)  chief  director  of  the  oper- 
ations at  Pompeii.  Is  editor  of  the  G'lurnah  dci  Scaci; 
has  published  maps  and  reports  of  his  work,  etc. 

Fir,  the  English  name  for  all  coniferous  trees  of  the 
genus  Abies  (and  in  England,  indeed,  even  the  native  pine 
is  called  Scotch  yir,  but  incorrectly),:  but  there  is  a  prevail- 
ing tendency  to  restrict  the  name  to  the  group  represented 
by^the  silver  fir  of  Euiope  (Ahi'es  ;)fc(i')ia(«),  the  balsam 
firs  of  .•Vtlantic  North  .\inerica  (.4.  huhiimcix  and  A.  Frntrr:), 
and  the  noble  ^4.  (jrttndis,  A.  nmabilie,  and  A.  tmhilU  of 
Oregon  and  California;  )'.  e.  to  those  species  which  bear 
lateral  and  erect  cones,  the  scales  of  which  at  maturity  fall 
away  with  the  seeds.    Most  of  these  yield  fir  balsam.    (Sec 
Balsam,  Canada.)     The  numerous    species  of  the  other 
main  division  properly  takes  the  name  of  sprure.     These 
are  known  by  their  cones  hanging  from  the  tips  of  branches 
and    their  scales   remaining  permanently  attached  to  the 
axis.     There  is  a  peculiar  group  of  spruces  or  sprnce-firs 
represented  in  the  Northern  .Atlantic  U.  S.  by  the  hemlock 
spruce  (Alies  Caiiadeiuis).  and  in  and  W.  of  the  Rocky 
Mountains  by  the  noble  Douglas  spruce  (.4.  Dmirjlnsli).   Fir 
timber  generally  is  light,  soft,  and  white;    that  of  some 
species  is  excellent  for  masts  and  spars,  but  not  otherwise 
of  high  value.     That  of  the  spruce  is  more  valualile  than 
that  of  the  proper  firs,  excepting,  however,  the  European 
silver  fir.     This  genus  furnishes  some  of  our  best  and  most 
available  evergreen  trees  for  ornamental  planting.     As  to 
the  Northern  and  Middle  U.  S.,  to  which  they  are  mainly 
adapted,  the  commonest  and  one  of  the  best  spruce  firs  is 
the  Norway  {Abiei  cn-tVmi),  much    excelling   our  native 
black  spruce  (A.  iiu/i-o).  l>ut  it  is  excelled  for  all  northern 
regions  by  our  beautiful  white  spruce  (.1.  nlbn)  and  by  the 
Menzies  spruce  (,4.  Menzicsii)  of  (he  Rocky  Mountains. 
As  to  the  true  firs,  our  balsam  firs  are  very  short-lived  : 
the  European  silver  fir  is  apt  to  die  down  from  the  winter, 
at  least  when  young;  and  it  remains  to  be  seen  whether 
any  of  our  magnificent  Western    species   are   sufficiently 
hai-dy  to  be  generally  planted  with  success.     AsA  Gray. 

Firbolgs',  an  ancient  and  half-mythical  tribe  who.  ac- 
cording to  the  Irish  historians,  once  inh.abited  that  island 
and  other  parts  of  Europe.  To  this  people  belonged  the 
first  dynasty  of  Irish  kings. 

Firdou'si,  or  Firdusi,  surnamed  Abool  Kasim  Mas- 
snoll.  Persian  ]>oet,  b.  near  Toos.  Khorassan.  about  '.140  A.  p. 
The  surname  is  thought  to  have  been  given  because  his 
father  was  a  gardener.  His  great  poem.  Sliah-A'aiiuth  or 
Sh'ili-Xnweli  ("Book  of  Kings"),  has  about  oC,000  dis- 
tichs.  D.  1020  or  1022  a.  p.  Of  ,S7io/i-.V«m«;i  Sir  William 
Jones  says :  "  If  it  should  ever  be  generally  understood  in 
its  original  language,  it  will  contest  the  merit  of  invention 
■with  Homer  hiiuscif."  (Consult  the  preface  to  Jri.U's  vox 
MoHi.'s  translation  and  commentary  on  tho  work;  SiK  W. 
Gore  Oi-seley's  Ilimjr„pli!vnl Xotkisof  the  Pei-Hinn  Poets; 
and  Atkinson's  biographical  notice  prefixed  to  the, 4  ti-iJi;- 
meii'  of  the  Shah-Xameh,  London,  1832.) 

Fire.  See  Flame,  by  Prof.  E.  W.  Hilgard,  Ph.  D., 
M.  N.  A.  S. 

Fire-Alarms  are  used  for  giving  notice  of  the  occur- 
rence of  a  fire,  and  are  classified  as  fire-alarm  telegraphs, 
automatic  electric  fire-detectors,  and  mechanical  fire-detec- 
tors In  the  first  n.amed  a  system  of  signal-boxes  is  dis- 
tributed over  a  given  district,  and  connects  by  electric  cir- 
cuits with  a  central  station,  and  thence  with  a  scries  of 
alarm-bells  on  a  second  circuit.  By  giving  a  signal  at  one 
of  the  boxes  the  place  of  the  fire  is  telegraphwl  to  the 
central  station,  and  from  the  latter  to  the  signal-bclls  at 
the  local  stations,  to  direct  the  engines  to  the  place  where 
needed.  The  first  practical  trial  of  a  fire-alarm  telegraph 
system  was  made  in  1851  in  Berlin  and  New  ^ork  but  the 
plan  was  much  modified  in.  succeeding  years,  and  as  thus 
changed  was  fully  adopted  in  some  of  the  cities  ol  the 
Eastern  States  before  being  put  into  regular  use  in  Wew 
York  in  1871.  Although  simple  in  principle,  the  details 
of  the  system  are  somewhat  complex,  and  lor  a  full  des- 
1  cription'the  reader  is  referred  to  the  U^  S.  patent  ol  Farmer 
I  and  Channing,  dated  May  19,  18o7 


It  is  well  known  that 


KIKK-ALAKMS. 
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dtfTercnt  substances  or  mechanical  devices  cbaDgc  their 
volume  or  position  with  chango  of  tcmpeniture;  and  if  wc 
imuf^iue  one  of  these  sulislitutud  iu  lieu  of  huniaii  lingers 
to  brualc  or  cluf^e.  hy  such  cluiu^jes,  au  electric  circuit  con- 
nected with  aiarui  uiechani^m,  we  have  an  idea  of  the  es- 
sential principle  of  a  sclf-actinj^  ek-utric  fire-detector.  Me- 
chanical detectors  depend  for  their  action  upun  agencies 
altogether  niechanica!;  such,  for  example,  as  the  burning 
of  a  string  to  set  the  annunciating  ai)pliance3  in  motion. 

The  firc-ahirms  of  most  interest  are  those  of  the  auto- 
matic electric  variety,  of  whicli  in  recent  years  a  number 
have  been  devised.  The  insurance  companies  of  New  York 
City  have  reduced  their  rutes  5  per  cent,  on  buildings  fitted 
with  such  apparatus.  In  ciich  of  these  abirms  a  thcrmo- 
motric  device,  acting,  when  heated,  by  change  of  form 
or  position,  is  used  to  break  or  close  a  circuit;  but  tho 
arrangement  of  the  circuit  wires,  the  thermometric  devices, 
and  the  accessory  mechanism  in  tho  different  plans  are 
widely  diflerent. 

Tho  earliest  record  of  an  electric  fire-alarm  apneare  to  bo 
the  English  patent  of  N".  Kutter  (1817).  in  which  tho  mer- 
curial column  of  a  thermometer  closes  tho  circuit  when  tho 
temperature  i.s  high  enough  to  be  dangerous.  A  galvanom- 
eter, alarm-bell  apparatus,  and  electro-magnetic  coil  aro 
included  in  tho  circuit.  Thermometers  properly  fitted  with 
wires  are  placed  ia  important  parts  of  the  building,  so  that 
any  unusuiil  increase  of  temperature  beconu'S  instantly 
known.  On  the  completion  of  the  circuit,  a  soft  iron  bar,  de- 
tacheil  from  a  permanent  magnet,  falls  upon  tho  drtent  of 
a  spring  or  other  alarum,  putting  it  into  action,  and  at  tho 
same  time  deflects  the  galvanometer  needle,  bo  as  to  show 
the  place  of  the  danger.  Kutter  also  proposed  the  modified 
use  of  his  invention  as  a  '*  burglar  alarm"  ami  for  the  de- 
tection of  undue  pressure  of  steam  in  boilers,  etc.  In  1S.')2 
one  John  Hunter  suggested  applying  fusible  or  combustible 
conductors  to  render  electric  telegraphs  self-ct>mmunieating 
in  case  of  fires.  In  the  same  year  Price  patentetl  a  ther- 
mometric circuit-actuating  device,  tho  principle  of  wliich 
has  been,  and  still  is,  in  pracli(Ml  use.  Lloyd  describes  an 
indicator  for  completing  the  circuit  by  means  of  a  curved 
compound  metallic  strip  made  of  steel  and  Immmered  zinc, 
connected  with  one  battery  pole;  tho  other  hattcry  ])oIe  is 
fixed  to  the  opposite  part  of  tho  instrument.  On  elevation 
of  temperature  the  strip  straightens  itself  and  completes 
tho  circuit.  Lloyd  describes  an  alarum  in  whieh  a  detent 
lever,  actuated  from  the  circuit,  releases  a  toothed  wheel, 
which  is  then  rotated  by  a  con!  and  weight,  whereupon  a 
suitable  escapement  cause:^  a  hammer  to  strike  a  bell.  In 
lSo7,  (Jreenhow  patented  a  valuable  modification,  in  which, 
insteail  of  sotting  tho  alarm  in  action  by  completing  tho 
circuit,  the  same  effect  is  produced  by  breaking  it. 

In  1S()'),  ('harlea  Dion  of  Montreal,  Canada,  patented  in 
Franco  fire-alarms  embra- 
cing contrivances  both  elec- 
tric and  mechanical,  in 
which  tho  thcrmo-actuat- 
ing  device  consisted  of  an 
inverted  cone,  with  a  small 
orifice  at  the  top,  fixed  to 
one  end  of  a  balanced  lever. 
On  tho  occurrence  of  a 
fire,  the  heated  air  rising 
through  tho  perforated  cono 
tilts  the  lever  and  puts  tho 
njiparatus  into  operation. 
In  the  electric  apparatus 
tho  tilting  of  the  lever  trips 
a  detent,  which  sets  free  a 
wheel  actuateil  by  a  spring 
or  weight.  The  perij)bery 
of  this  wheel  enrries  a  series 


Dion's  I'ire-Alarni. 


of  teeth  whieh,  acting  upon  a  key  similar  to  that  of  tho 
Morse  telegraph,  transmits  tho  alarm  to  a  fire-station  at  a 
distance.  A  local  alarm  is  at  the  same  time  ])roduced.  ap- 
prising the  inmntes  rif  (heir  danger.  In  1S7I,  W.  H.  V/at- 
kins  of  Jersey  City,  \.  J.,  patented  claboruto  schemes  fctr 
fire-alarms,  which  aro  set  f(»rth  in  liis  patents  of  Jan.  M  of 
thiit  year.  lie  uses  a  metallic  'MhernioHtat."  so  ternieii,  as 
tbi-  thermo-aetuated  agent  for  closing  a  local  circuit  to 
operate  a  loeal  magnet,  the  armature  of  whieh  is  arranged 
to  release  the  detcnl  of  tho  signal-box  mechanism  of  a  fire- 
alarm  telegritph. 

Tho  pat.-nts  of  John  11.  (luost  of  Brooklyn.  N.  Y..  1S7-.1, 
display  features  of  importance,  some  of  which  are  also 
claimed  by  Mr.  William  tJates  of  New  Haven.  Conn.,  who, 
at  the  present  writing,  has  peiuling  an  application  for  a 
Datent  on  certain  poitils  elaimeil  by  (Juest.  The  gist  of. 
Mr.  (luest's  improvement  lies  in  the  use  of  thermometric 
devices  that  under  onllnary  omditions  themselves   form  a 

1)ortion  of  the  eircuit,  so  that  elevation  of  temperature  will 
treak  the  circuit  and  tran-niit  tli'-  nlitrin  ;  the  same  also 


occurring  when  tho  circuit  is  broken  by  accident.  This 
is  an  improvement  on  Grei-nhow'a  apparatus.  In  his  pa- 
tent of  .Nov.  1 1,  lS7;t,  Mr.  Guest  claims,  among  other  things, 
tlie  combination  iu  a  closed  circuit  of  distinct  alarm  signal- 
boxes,  autonmtic  fire-alarms,  indicators  for  each  fire-alarm, 
and  a  mechanism  to  alarm  the  central  station  and  the  house 
where  the  automatic  fire-alarms  are  placed,  and  to  ?how  the 
point  whence  the  alarm  originates,  lint  one  line-wire  is 
required  tor  any  number  of  rooms  in  a  building,  and  the 
signal-boxes  of  the  ordinary  alarm  telegraph  are  retained. 

In  automatic  electric  alarms  a  thermometric  device  for 
breaking  or  cbising  tlio  circuit  is  essential.  The  mercu- 
rial tbcrmnmeter  of  Kutter  d<ies  not  ajipear  to  have  met 
with  favor,  although  on  a  small  scale  it  has  been  ajfpHetl 
to  apjiaratus  for  artificial  incubation,  and  found  to  operate 
satisfactorily.  Tho  quicksilver  used  in  some  electric  clocks 
for  closing  the  circuit  liecomes  partially  oxidate*!,  and  gives 
but  an  imperfect  connection.  This  eouM  hardly,  however, 
occur  in  the  thermometer.  An  regar<jK  seusitivenesg.  the 
funnel  and  balance  lever  of  Dion  is  claimed  to  excel  any 
other  device.  Mr.  Guest  j)roposes  a  gbiss  bulb  filled  with 
quicksilver,  having  a  horn  at  each  end.  around  whieh  an 
elbow-sjiring  is  wound,  one  of  the  ends  of  which  acts  as  a 
stop  for  the  detent  of  the  circuit-changing  mechanism. 
With  elevation  of  temperature  tho  expansion  of  the  nier- 
c\irv  buists  the  bulb,  the  two  ends  of  tho  spring  fly  far- 
ther apart,  the  detent  is  released,  and  the  mcchauiBm  is 
put  in  operation. 

Instead  of  the  compound  bar  of  Dion,  Mr.  Gates  has 
proposed  a  thermometric  balance  lever,  said  to  be  of  such 
extreme  Fcusitiveness  that  it  may  be  tilted  by  the  warmth 
of  tho  breath. 

Although  mechanical  fire-alarms,  strictly  so  termed,  can- 
not compote  for  cities,  villages,  or  even  for  large  buildings, 
with  those  employing  an  electric  circuit,  they  may  per- 
haps be  found  useful  in  isolated  dwellings,  or  under  circum- 
stances where  batteries  would  be  troublesome  or  the  regu- 
lation of  the  mechanism  dlflicult.  They  arc  even  now  re- 
ceiving as  much  attention  from  inventors  as  telegraphic 
alarms. 

Joseph  Smith  patented  in  England  in  1802  a  fire-alarm 
set  in  motion  by  the  burning  of  a  string.  In  another  de- 
vice for  the  same  purpose  all  the  ajiartnients  of  a  building 
were  eonneeted  with  a  single  one  by  means  of  tubes.  It 
was  expected  that  the  occurrence  of  a  fire  in  any  apartment 
would  send  a  current  of  air  through  tho  corres|)ondiug 
tube,  and  thus  make  It  manifest.  Still  another  de\  ice  em- 
ployed tho  rupture  of  a  brass  wire  softened  by  mercury 
brought  into  contact  with  if  by  expansnui  to  start  a  train 
of  wheels,  and  thus  ring  a  bell.  In  what  is  known  as 
Tuunielifi'c's  invention  a  small  c.ylinder  of  gun]>owder  is 
furnished  with  a  fuse  igniting  at  2011°  V.,  the  device  be- 
ing liung  to  the  ceiling  of  the  room  and  the  explosion 
sounding  tho  alarm.  In  more  recent  times  (tS71'),  F.  F. 
Herman  combines  with  an  ahirm  a  gun-cottun  cord  con- 
neeling  with  the  wick  of  a  lam]i,  to  liglit  the  latter  when 
the  alarm  is  started.  This,  jprcsumably,  umy  be  used  with 
either  mechanical  or  electric  apparatus.  In  lS7.'i,  M'm. 
A.  Barnes  patented  an  alleged  iini)rovement  in  alarm- 
eartrldges,  acting  on  the  same  jilan  as  TuiinielilTc's.  liut 
not  so  liable  to  fl.v  Into  dangerous  fragments  when  ex- 
ploded. Also  in  lS7;i,  Henry  L.  lirown  patented  a  con- 
trivance which  the  patent-office  brief  describes  as  follows: 
'*  The  detent  lever  of  a  wouiid-uj)  alarm-bell  mechanism  Is 
connected  with  the  arm  of  an  inllated  Ik-Hows  or  air-cham- 
ber, which  is  in  uir-tight  eonmiunicatlon  with  a  tube  of 
fusible  metal  running  through  the  rooms  to  be  protected. 
On  the  melting  of  the  closed  tube  by  a  fire  at  any  point, 
the  escape  of  air  ctdlapses  the  air-cliamber  and  the  alarm 
is  sounded."  This  wtfim  np'  rfiinH  Is  reverse<l  In  the  con- 
trivance patented  in  the  same  year  by  Charles  H.  Lehnls, 
consisting  of  one  or  more  U-shaped  tubes  containing  nmr- 
cury,  one  arm  being  In  connection  with  a  closed  and  ex- 
hausted fu>ible  tube  extending  to  the  locality  to  be  guarded. 
In  Dion's  mechanit-al  applii-alion  of  his  funnel  thermo- 
metric device  the  balanced  lever  was  nuide  hollow,  and  a 
sphere  of  some  heavy  substance  was  jdaced  therein  above 
or  near  the  point.  On  the  tilting  of  the  lever  by  the  up- 
ward m<»vement  of  the  funnel  tlie  ball  rolled  out  against 
the  detent  of  a  bell -soiMnliiiK'  device,  and  thenee  inlii  the 
moulh  of  an  inclined  lube  that  condueletl  it  to  a  receiver 
in  the  othce  of  the  hotel,  for  whi*  h  class  of  buildings  tho 
apjiaratns  was  more  especially  designed,  the  balls  Iteing 
miirked  with  the  numbers  of  the  rooms.  It  wiis  also  pro- 
])OHed  to  use  the  eonducling  tubes  for  the  passage  of  balls 
marked  with  the  names  of  arlicleii  likely  to  bo  called  for 
by  tho  occupants,  so  that  orders  could  bo  received  from 
the  rooms  witlioul  first  aseendiiig  to  (hem.  In  Dion's  tip- 
plicatiim  of  the  principle  of  the  coniponml  bar  in  the  con- 
struction of  a  mechanical  fire-alarm  the  straightening  of 
the  curv' *t   'i; mposed  of  an   outer  strip  of  iron  and 
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an  inner  strip  of  brass)  tilts  a  weight,  which  unlocks  a 
horizontal  lever,  that  in  its  turn  release?  a  secondary  lever. 
To  the  outermost  end  of  this  is  attached  a  cord  extending 
to  the  alarm-bell  mechanism,  which  is  so  constructed  and 
arran.'cd  as  to  sound  when  the  curd  is  slackened.  Pro- 
vision" i-i  made  for  the  adjustment  of  the  parts  to  trip  the 
weiRht  at  any  desired  temperature,  the  device  being  set  to 
the  proper  pitch  by  a  pointer  and  scale  on  the  front  of  the 

instrument.  „         ,  .       ■    r 

The  importance  of  automatic  fire-alarm  apparatus  is  far 
from  bein"  adcqnatelv  appreciated.  Contrivances  operat- 
)n<'  on  siiiiilar  ])rinciplcs  are  capable  of  being  successfully 
applied  to  many  other  purposes.       J.^mes  A.  \\  hit.nev. 

Fire-Armor.  Appliances  known  by  this  name  are 
equally  fitted  for  use  in  burning  buildings  to  facilitate 
escape"  or  the  management  of  fire-extinguishing  apparatus  ; 
in  mines  tilled  with  choke  or  fire-damp  :  or  in  the  pursuit 
of  occupalious  that,  like  stoking,  puddling,  loading  guano, 
etc.,  involve  exposure  to  undue  heat  or  noxious  gases.  It 
is  about  half  a  century  since  lire-armors  were  proposed  for 
practical  use,  but  it  is  only  recently  th.at  they  have  been 
made  sufficiently  light,  simple,  and  cheap  to  commend 
them  to  public  favor.  They  are  of  two  kinds,  in  one  of 
which  the  wearer  breathes  from  a  supply  of  compressed  air 
carried  in  a  suitable  reservoir  fastene<l  upon  the  person; 
the  other,  in  which  the  air  is  filtered  through  a  moistened 
porous  material  interposed  between  the  respiratory  organs 
and  the  atmosphere.  The  efficacy  of  each  has  been  proved 
beyond  dispute.  The  invention  of  M.  Galibert,  on  the 
former  plan,  has  been  extensively  introduced  in  the  French 
navv;  the  American  invention  of  Crofutt,  on  the  last- 
nauied  system,  is  being  adopted  in  several  cities  of  the  U.  S. 
The  iilea  of  fire-armor  was  naturally  derived  from  that 
of  submarine  armor,  and 
the  first  apparatus  of  the 
kind  was  adapted  for 
either  use.  The  U.  S. 
patent  of  W.  H.  J.amcs, 
granted  in  1S28,  describes 
a  diving-dress  which  the 
inventor  stated  could  be 
employed  *^  in  mines  and 
other  places  filled  with 
deleterious  gases,  wherein 
it  may  be  used  with  per- 
fect safety  and  very  great 
advantage."  In  this  a 
circular  air-receiver  was 
placed  around  the  waist 
of  the  wearer  under  the 
arms  and  extending  down 
to  the  hips,  this  receiver 
being  held  in  place  by  crofutt's  Eye  and  Lung  Protector, 
straps.     It  was  formed  of 

a  coil  of  metal  pipe,  and  provided  with  a  valve  through 
which  passed  air  under  pressure,  either  from  a  pump  or 
from  a  stationary  reservoir  kept  filled  for  the  purpose.  A 
water-tight  helmet  was  fitted  over  the  head.  The  helmet 
connected  with  the  air-receiver  by  a  pipe,  which  thus  ad- 
mitted air  to  the  uostrils,  the  pipe  having  a  suitable  valve 
to  control  the  flow  of  air.  Within  the  helmet  was  a  mouth- 
piece, held  by  the  teeth  and  lips  of  the  wearer,  and  ex- 
tended by  a  short  tube  to  the  outside  of  the  helmet,  but 
fitted  with  a  valve  opening  outward.  It  was  through  this 
that  the  expired  air  was  driven.  To  avoid  too  great  pres- 
sure of  air  within  the  helmet,  the  latter  was  provided  with 
a  safety-valve,  and  to  permit  vision  a  strong  glass  plate  was 
fixed  in  its  front.  (This  glazing  of  the  helmet,  it  may  be 
mentioned,  was  derived  from  Dr.  Halley's  submarine  armor, 
tested  about  the  year  1713,  and  which,  moreover,  in  some 
other  respects  suggestetl.  if  it  did  not  show,  some  of  the 
other  essentials  of  more  modern  fire  and  submarine  armor.) 
James  also  fitted  to  the  lower  part  of  the  helmet  "  a  water- 
proof garment,"  which  was  brought  down  over  the  breast 
and  shoulilcrs,  and  held  snugly  around  the  lower  part  of 
the  body  by  elastic  straps.  It  was  calculated  that  an 
apparatus  within  a  in.anageable  compass  could  be  made  to 
hold  air  enough  to  last  one  hour,  but  to  do  this  a  pressure 
of  fifteen  atmospheres,  or  about  225  pounds  to  the  square 
inch,  was  required.  This,  together  with  the  somewhat 
cumbrous  character  of  the  apparatus,  seems  to  have  led  to 
its  abandonment.  The  simpler  apparatus  of  M.  Galibert 
(sec  p.  :U4  of  Dr.  Barnard's  Rep.  Paris  Ej-..  1867)  has  an 
air-receiver  of  India-rubber  cloth,  from  which  the  air 
passes  by  a  tube  to  the  mouth  of  the  wearer,  the  expired 
air  passing  out  through  a  valvular  device  att.aehed  to  the 
nostrils.  Within  a  few  years  past  a  somewhat  similar 
appliance  has  been  put  on  s.ale  in  England,  the  air  being 
in  this  case  contained  in  a  sheet-metal  cylinder  strapped 
to  the  back  like  a  fire-extinguisher. 

That  class  of  fire-armors  in  which  the  air  is  filtered  on 


the  way  to  the  lungs  appears  to  have  been  primarily  de- 
rived from  the  old  and  well-known  "aspirator"  used  by 
surgeons  in  making  dissections,  etc.,  and  comprising  a 
wire-cloth  shell  filled  with  powdered  charcoal,  and  held 
over  the  mouth  and  nose  by  a  strap  buckled  around  the 
head.  After  the  J.ames's  device  just  described  a  liritish 
miner  named  Roberts  designed  a  "  hood  and  mouth-piece," 
which  attracted  considerable  attention,  and,  as  a  writer  of 
that  time  avers,  "  its  efficacy  was  repeatedly  proved  in  the 
presence  of  numerous  scientific  individuals,  amidst  the 
most  dense  smoke  arising  from  the  combustion  of  wool, 
wet  hay,  straw,  shavings,  and  large  quantities  of  sulphur, 
in  temperatures  varying  from  90°  to  240°  F."  This  cer- 
tainly showed  the  utility  of  filtration  in  such  appliances, 
but  the  .apparatus  was  somewhat  complex,  and  required 
considerable  dexterity  and  time  in  its  application  to  the 
person,  as  will  be  seen  from  the  following  description  :  A 
leather  cap  or  hood  was  arranged  to  entirely  enclose  the 
head,  the  lower  part  being  drawn  tight  around  the  neck  by 
a  strap  and  buckle :  the  said  lower  part  being  padded  with 
cotton  and  covered  with  wash-leather  to  cushion  snugly 
upon  the  throat.  The  hood  was  furnished  with  strong 
glass  eye-pieces,  and  below  this  with  what  was  termed  '"a 
proboscis,"  affording  space  within  for  the  nose  and  mouth 
of  the  wearer,  and  provided  externally  with  a  tube  about 
two  feet  and  a  half  in  length,  with  a  five-inch  funnel  at 
the  end  filled  or  stuffed  with  sponge,  which,  when  the  de- 
vice was  to  be  used,  was  well  moistened  with  water.  The 
expireil  air  appears  to  have  been  forced  outward  through 
the  sponge.  An  opening,  closed  by  a  removable  cork  stop- 
per, was  provided  in  the  front  of  the  hood,  so  that  on  oc- 
casion the  wearer  could  breathe  the  outer  air  direct,  as 
might  be  permitted  during  intervals  in  the  excess  of  smoke, 
heat,  or  foul  gases  in  the  place  where  used. 

The  latest  invention,  brought  out  by  George  A.  Crofutt 
of  New  York  City  in  lS7:i-74,  differs  in  many  respects 
from  the  fire-armors  previously  devised,  although  the  prin- 
ciple of  filtering  the  air  on  its  way  to  the  lungs  is  retained. 
It  is  termed  an  •■eye  and  lung  protector,"  and  is  really  a 
mask  of  novel  construction  held  over  the  face  by  an  clastic 
band  passing  about  the  head.  A  duplex  shell,  formed  of 
thin  steel  covered  with  India-rubber,  fits  over  the  eyes  of 
the  person  using  the  device;  the  external  edges  of  the 
rubber  being  flexible,  and  so  shaped  as  to  fit  tight  around 
the  eyes  to  exclude  dust,  smoke,  etc.  from  the  eyes;  while 
the  eyeholes  provided  in  the  shell  have  flexible  lips,  with 
a  groove  between,  which  receive  plates  of  transparent  mica, 
a  tight  joint  being  formed  between  the  mica  and  the  rub- 
ber." Provision  is  thus  made  for  the  protection  of  the  eyes, 
independent  of  the  respiratory  organs.  To  protect  the 
latter  the  duplex  shell  is  provided  with  a  curtain  of  porous 
cloth,  which,  being  gathered  in  at  the  bottom  by  means 
of  a  string  around  the  neck  of  the  wearer,  forms  a  semi- 
elastic  bag  over  the  lower  portion  of  the  face.  In  this  is 
placed  a  wet  sponge  of  suitable  size  and  shape,  held  by 
the  bag  against  the  mouth  and  nostrils.  The  wearer 
breathe"s  through  the  moist  sponge,  which  eliminates  from 
the  air  passing  through  it  the  dust,  noxious  gases,  foul 
odors,  etc.  with  which  it  may  be  impregnated,  and  also 
cools  the  air  during  such  passage.  The  entire  device 
weighs  but  a  few  ounces,  and  may  be  fitted  in  place  for 
use  in  less  time  than  is  usually  taken  by  a  lady  to  tic  her 
bonnet-strings.  Some  of  the  experiments  made  with  this 
appliance  are  worthy  of  note,  as  illustrating  the  efficacy  of 
the  filtration  of  air,  which  might  be  carried  into  efi'cct  with 
exceedingly  advantageous  results  on  a  larger  scale,  under 
quite  different  conditions  and  for  many  other  purposes. 
In  San  Francisco,  July  28.  1874,  a  small  room  was  filled 
with  smoke  of  "  pulo  "  and  tobacco  until  daylight  could  not 
be  seen  through  the  glass  doors ;  four  men  provided  with 
the  "  protector  "  remained  in  this  atmosphere  during  more 
than  half  an  hour  without  inconvenience.  On  Aug.  6, 
1S74,  at  a  trial  at  Toronto,  Canada,  persons  remained  for 
twentv-threo  minutes  in  an  atmosphere  of  smoke  from 
damp"  straw  and  tobacco-stalks,  in  which  the  chief  of  the 
city  fire  brin-ade  found  it  impossible  to  remain  more  than 
one  minute  without  the  protector.  In  October  of  the  same 
year,  in  Boston,  Mass.,  the  inventor  wore  the  device  for 
nearly  half  an  hour,  without  inconvenience,  in  a  small 
anart'ment  containing  all  the  fumes  generated  by  the  burn- 
in.r  of  two  pounds  of  brimstone.  These  facts,  taken  in  con- 
ne°tion  with  the  trials,  now  more  than  forty  years  old,  with 
Roberts's  "  hood  and  mouth-piece,"  suggest  the  feasibility 
of  purifying  the  air  on  an  extensive  scale  where,  under 
,  present  "practice,  its  impurity  is  taken  for  granted  as  ir- 
remediable.  It  m.aT  be  mentioned,  in  conclusion,  that 
Crofutfs  invention  has  been  adopted  in  the  remoter  A\  est 
with  great  alacritv  ;  for  example,  by  the  fire  departments  of 
Vir.'inia  City.  Gold  Hill.  Los  Angeles,  and  Plaeerville.  and 
j  by  the  Crown  Point,  Belcher.  Yellow  Jacket,  and  Ophir  sil- 
I  ver-mines  on  the  Comstock  Lode,  Nev.     J.  A.  Whitxey. 
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Firearms,  arms  loading  with  powder  and  ball;  all 
arms  which  cxpil  their  charge  by  the  combustion  of  pow- 
der, whether  cannon,  sneh  as  guns,  howitzers,  mortars,  or 
small-amis,  such  as  mnskels,  rillcs,  pistols,  fowling-pieces. 

(See  AllTILLEllV;    SSI.VLL  AltMS.)  P.   V.  H.VCXKR. 

Fire-Brick,  a  name  given  lo  briek  made  from  very  re- 
fractory clay,  and  used  for  the  lining  of  furnaces,  stoves, 
grates,"etc.  As  they  are  largely  consumed  in  iron-making, 
the  raanufactnro  is  an  important  branch  of  industry  which 
has  been  carefully  perfected  by  e.vperienec,  aud  is  now 
largely  carried  on  at  certain  luealities  where  the  somewhat 
rare  materials  used  for  the  purpose  are  most  easily  attain- 
able. Fire-brick  arc  usually  made  from  Firk-Clav  (which 
see),  but  other  materials  are  used  iu  their  manufacture  ;  as, 
for  e.\am|de.  the  "  Uiuas  brick,"  the  lire-brick  most  es- 
tcemeil  in  Wales,  is  unide  of  pulverized  quartzosc  rock 
eemenled  with  a  little  lime.  In  America  the  best  fire-brick 
are  made  from  the  "  Aniboy  clay  "  (a  cretaceous  elay  found 
in  New  .Jersey)  and  from  the  fire-clays  of  the  coal-measures 
of  I'enn.sylvania,  (Jhio,  Illinois,  and  Missouri.  In  the 
manulaclureof  fire-brick  both  plastic  and  non-plastic  clays 
are  employed.  In  the  useof  a  plastic  clay  like  that  of  New 
Jersey,  this  is  first  burned  in  a.  kiln,  losing  its  plasticity  by 
the  process,  and  becoming  what  is  known  as  "cement." 
This  is  then  coarsely  ground,  ini.xed  with  from  oue-si.'ith  to 
one-tenth  of  (ilastio  clay,  moulded  and  burned.  The  Mt. 
Sava'^e  fire-brick  are  made  at  Mt.  Savage,  .Md.,  from  two 
varieties  of  carboniferous  fire-clay;  one  of  which  is  non- 
plastic,  in  its  natural  state  has  the  properties  of  the  "  ce- 
ment" before  mentioned,  and  is  treated  in  the  same  way. 
The  Mt.  Savage  brick  are  of  great  e.vccllonce— being  equally 
esteemed  with  the  Amboy  brick — in  1  arc  extensively  used 
throughout  the  U.  S.  .\t  .Mineral  Point,  Tuscarawas  eo., 
0.,  a  non-plastic  clay  is  found  similar  in  appearance  and 
properties  to  that  used  at  Ml.  Savage.  It  is  here  manu- 
factureil  in  the  same  way,  and  the  briek  made  from  it  are 
soarcoly  inferior  to  tliose  before  mentioned.  In  all  faotories 
of  fire-brick  the  refuse  of  the  kilns  is  ground  over  and  cc- 
menteil  with  a  little  fresh  plastic  clay,  and  in  this  way  brick 
are  manufactured  which  have  great  power  to  resist  fire. 
From  their  moilo  of  manufacture  the  most  refractory  fire- 
brick are  necessarily  tender,  aud  have  little  power  to  resist 
moohanical  strain  or  violence.  They  are  therefore  em- 
ployed only  for  the  central  portions  of  furnaces,  where  they 
are  exposed  to  the  grealest  heat.  Higher  up  in  the  blast 
furnace  and  near  the  doors  of  pndilling  furnaces  brick  of 
greater  strength  and  less  resistance  to  fire  are  uscil.  These 
are  nnide  in  large  part  of  plastic  elay,  to  which  more  or  less 
sand  is  added.  In  the  various  parts  of  the  different  kinds 
of  furnaces  useil  iu  smelting  operations  brick  of  different 
shapes  and  qualities  are  required.  Hence,  at  all  factories 
may  he  seen  bricks  of  various  forms  ami  sizes,  and  those  in 
which  the  materials  are  differently  mixed.  As  all  iron  fur- 
naces frequeutly  require  to  bo  relineiPwith  fire-brick,  the 
impression  generally  jjrevails  that  they  are  rapidly  de- 
stroyed by  the  n;tion  of  the  heat.  This,  however,  is  not 
true,  as  the  best  fire-briek  are  infusible  by  ordinary  means. 
The  rapid  destrnetion  of  fire-briek  which  takes  place  in  a 
furnace  is  for  the  most  part  duo  lo  the  union  of  the  iron 
with  the  silica  of  the  brick,  firming  a  fusible  slag;  in  this 
wa.v  the  brick  are  eaten  or  dissolved  away.  In  the  selec- 
tion of  clay  for  fire-briek  it  is  important  that  it  should  con- 
tain as  little  iron.  lime,  soila,  potash,  etc.  as  possible,  as 
these  readily  combine  with  the  silica,  forming  a  fusible  sili- 
cate. The  price  of  the  be.st  fire-brick  in  the  U.  S.  varies 
from  $.'lj  to  ¥ii(l  per  1000  at  the  kiln,  and  these  arc  made  at 
comparatively  few  localities,  ('heaper  briek,  and  those  of 
somewhat  inferior  quality,  anil  yet  adapted  to  most  pur- 
poses for  which  tire-lirick  are  usiMi,  are  or  may  be  manu- 
fai^tured  at  a  thousand  <litTereiit  localities  ;  wherever,  in- 
deed, a  reasointbiy  goo<l  fire-clay  can  bo  obtained.  (See 
Bitn'K,  by  Okn.  Q.  A.  (Jii.i.Moui:.)  J.  S.  Newukiikv. 

Fkre-C-'lay,  the  name  specifically  applied  to  the  beds 
of  elay  whieli  nrolerlie  most  of  the  inial  seams  in  the  car- 
boniferous strata.  They  are  so  calleil  because  as  a  class 
they  are  very  resistant  to  the  action  of  fire.  These  ela.v- 
bcds  are  fine  sediments  which  aceumulated  at  tlie  bottom 
of  shallow  potds  of  water,  siibseqnently  filled  up  by  grow- 
ing vegetation.  The  r'lots  of  aquatic  plants  penetrating 
this  ela.v  have  generally  abstracted  its  potash,  soda,  lime, 
iron,  etc.,  and  have  removed  such  a  percentage  of  silica 
as  lo  leave  it  with  a  larger  relative  quantity  of  alumina 
than  it  had  before  being  subjeetrd  to  their  action.  Thus, 
tliey  have  taken  from  it  its  more  fusible  ingre<lients,  and 
have  ini]iarled  to  it  the  peculiar  properly  it  possesses  of 
remaining  nnehanged  iil  a  high  heal.  Clays  very  like  our 
fire-clays  are  now  foutid  nuilerlying  nnmy  beds  of  peat,  and 
we  may  in  such  circuinatanoes  sco  tho  formation  of  fire- 
clays going  on. 

in  the  U.  .S.  we  have  two  variotios  of  flro-olay — tho  one 


non-plastic,  and  specially  adapted  to  tho  manufacture  of 
fire-brick:  and  the  other  plastic,  and  used  also  for  fire- 
briek,  and  f'lr  ]i"iiery,  glass-pots,  etc.  In  the  first  class 
are  the  clays  of  .Mt.  Savage,  .Md.,  Mineral  Point  and  New 
Lisbon,  O..  and  from  these  large  quantities  of  superior  fire- 
briek  are  made.  The  second  class  includes  most  of  the 
flre-elays  of  the  coal-measures.  These  differ  much  among 
themsehes  as  regards  jinrity  and  excrellence,  but  they  are 
very  largely  employed  for  Ijie  manufacture  of  stoneware 
and  second-quality  fire-brick.  Analyses  are  given  below 
of  some  of  the  best  and  best-known  fire-clays,  Noe.  2  and 
3  being  non-]dastie — 1  and  b  plastic  clays. 

Analy.ses  of  Fiiie-Clavs. 


No.  1. 

Ko.  3. 

No.  3. 

No.  4. 

No.  5. 

Water 

Sili^-a      

17.34 

45.25 

28.77 

7.72 

0.47 

12.74 
50,45 
35.90 

l.,50 
0  11) 
0.20 

11.70 
49,20 
37.80 

0.40 
0,10 

5.34 
59,95 
33.8.5 

2.05 
0.55 

5.45 
70.70     1 
21.70 

0.40 
0.37 

Alumina 

Oxide  of  iron 

Magnesia 

No.  1  is  from  Stourbridge,  Englnnd  ;  2,  Mt.  Savage.  Md. ; 
3,  Mineral  Point,  0.;  4,  Port  Washington,  0.;  o,  Spring- 
field, 0.  J.  'S.  NlCWBKURV. 

Firc-Daiiip,  Methane,  Marsh-(ias,  or  Light 
Carburettcd  Hydrogen,  is  a  dang^'rous  gas  often  dis- 
engaged in  gri'at  abundance  "  in  i.-inLl-!nines  from  the  fresh- 
cut  surface  of  the  coal,  and  from  remarkable  apcrtnrcs  or 
'blower.^,'  which  emit  for  :i  great  length  of  time  a  copious 
stream  or  jet  of  gas,  jtrobably  existing  in  a  state  of  com- 
pression pent  up  in  the  coal."  With  seven  or  eight  times 
its  volume  of  atmospheric  air  this  gas  becomes  highly  ex- 
plosive, and  fearful  accidents  arc  constantly  occurring  in 
coal-mines,  owing  to  the  incautious  introduction  of  a  naked 
flame  into  such  mixtures  accumulated  in  the  workings.  It 
was  to  meet  the  dangers  of  this  gas  that  Sir  II.  Davy  de- 
vised his  safety-lamp.— /''oioHts.  E.  C.  11.  Day. 

Fire-Eater,  a  term  the  invention  of  which  is  ascribed 
to  t'ol.  Hciwell  Rose  of  Coosa  co.,  Ala.,  who  in  the  Southern 
Rights  Convention  at  Montgomery  eo.,  Ala.,  in  1S51,  ap- 
])licd  this  epithet  to  the  avowed  Disunicmists  of  that  body. 
Tho  term  was  afterwards  applied  in  political  parlance  to 
extremists  among  the  Southern  Rights  men,  whether  Dis- 
unionists  or  not. 

Fire-En'gines,  apparatus  used  for  projecting  water 
upon  or  into  burning  buildings.  Their  utility  depends 
upon  the  fact  that  lire  may  be  extinguished  either  l>y  re- 
ducing the  temjieraturc  of  the  combustible  below  the  point 
at  which  ignition  occurs,  or  by  preventing  access  of  air  to 
the  flume.  The  application  of  water  induces  both  of  these 
conditions;  the  vaporization  of  the  liquid  rcmlcring  latent 
a  large  amount  of  heat,  and  the  volume  of  steam  shutting 
away  tho  surrounding  atmosphere.  Until  within  the  past 
half  century  tho  construction  of  fire-engines  has  been  ex- 
tremely rude,  but  tho  same  jirincii)lo  (that  of  tho  foroe- 
pump)  is  found  in  all. 

Iland-syringes,  termed  m'phoH,  were,  after  buckets,  tho 
first  devices  used  for  casting  water  upon  fires;  and  although 
a  tiro-engine,  comprising  twi»  pum]>s  furnished  with  valves, 
having  an  outlet  in  common  and  worked  by  levers  or  brakes 
like  a  modern  garden-engine,  was  invented  in  Egypt  iu 
the  second  century  before  Christ,  tho  "sijuirt"  or  syringe 
seems  to  have  been  in  use  tor  the  same  i)urpose  during 
many  hundred  years.  In  England,  however,  even  this 
primitive  apparatus  appears  to  have  been  for  ages  forgot- 
ten, for  in  I56S  reliance  was  had  "  upon  leatlu-rn  buckets, 
ladders,  and  crooks  ;"  nor  does  it  a)ipear  that  the  hand- 
Sfjuirt  was  revived  until  near  the  clo^e  <d'  the  sixteenth 
century.  The  (Jreat  Fire  of  London  iu  lOt'iliwas  followed 
by  a  law  dividing  the  city  into  four  districts,  each  of  which, 
in  addition  to  other  nppliances.  was  ti)  be  furnished  with 
"two  brazen  hand-sijuirts."  Small  "engines"  are  also 
mentioned,  and  it  is  probable  that  sueli  were  previously,  to 
some  slight  extent,  in  use  in  London,  several  apparatus  of 
this  character  having  been  proviously  described  in  printed 
publications.  These  were  commonly  ])rc(vide.l  with  handles 
at  the  sides,  whereby  they  were  carried  and  directed  by 
porters,  while  others  worke.l  the  piston  of  the  forcing- 
pump.  Five  of  the  <dd  hand  sfjuirts  formerly  used  by  Iho 
tiremen  of  London  arc  still  to  be  seen  in  the  vestry-room 
of  St.  Dionis  Itaekehureh,  Fmeluireh  street,  in  that  city. 

The  first  p(»rlabli'  c*ngine  appi'ars  to  have  been  invented 
in  (lermany.  and  is  staleil  by  Deeaus  lo  have  been  sueeess- 
fully  used  in  that  country  previous  to  l(U:>.  His  illuslru- 
tion  sliows  a  single-acting  pump  furnisheil  with  a  Jointed 
outlet  pipe  lor  directing  the  jet,  and  nnnniled  upon  a 
double-ended  sledge.  There  are  known  (o  hiivr  been  u^d 
in  Augsburg  in  HHS  huge  syringes  mounted  upon  wheeiv. 
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FIRE-ENGINES. 


An  English  writer,  one  John  Batts,  in  a  Treatise  on  Art  and 
Niiture,  puiilislied  in  1634-45,  describes  "divers  squirts 
and  petty  engines  drawn  upon  wheels,"  which  he  asserts 
have  "been  found  very  commodious  and  profitable  in  cities 
and  large  towns."  His  shows  seven  different  engines,  each 
including  a  tub  mounted  on  wheels  and  furnished  with  a 
force-pump.  Fire-engiuos  were  introduced  into  Paris  in 
the  vear  lOtiO  by  a  projector  named  Duperrier,  who  held  a 
patent  from  the  Crowu.  They  do  not  appear  to  have  dif- 
fered materially  from  the  English  except  in  the  addition 
of  an  air-vessel.  This  latter  is  believed  to  have  been  u.sed 
in  Hero's  Egyptian  engine  previously  referred  to,  although 
its  invention  has  been  very  commonly  attributed  to  Leu- 
pold  in  1020.  In  1657  one  John  Ilautch  of  Nuremberg 
made  an  apparatus  which,  worlicd  by  twenty-eight  men, 
threw  an  inch  stream  80  feet  high ;  it  was  placed  upon  run- 
ners antl  drawn  by  two  horses.  In  167t>  the  liuowicdge  of 
leathern  hose  for  tire-engines  was  brought  to  England  from 
HolKaud ;  in  it  the  seams  were  sewed.  It  was  not  until 
1808  that  Messrs.  Sellers  &  Pennock  of  Pliiladelphia  ( II.  S.) 
substituted  a  line  of  rivets  for  the  stitching,  the  former  an 
improvement  which  Jacob  Perkins  carried  to  England  ten 
years  Later. 

Little  improvement  in  fire-engines  was  made  until  about 
the  year  1734,  when  there  was  consider.able  rivalry  in  their 
manufacture  in  England,  and  the  fire-engine  became  an 
important  and  efficient  machine.  According  to  one  plan, 
the  engine  threw  two  jets  at  once;  in  another,  treadles 
were  applied  to  supplement  the  hand-levers.     One  noted 


NkWSHA.M'S    l-"lRl>ENfiINE. 

From  a  Dictionary  of  Arts  and  Sciences,  17,54. 

manufacturer,  Newshaio,  claimed  that  his  engine  had 
thrown  a  .stream  105  feet  in  height.  He  was  the  first  to 
arrange  the  brakes  at  the  sides,  instead  of  at  the  ends  of 
the  machine,  although  some  of  his  engines  were  made  on 
the  latter  plan  as  late  as  1750  or  thereabout :  he  "  applied 
an  improved  three-way  cock,  and  arranged  it  to  work  by 
suction  or  from  the  cistern."  The  first  manual  engine  used 
in  New  York  City  was  made  by  Xewsbam.  Fifty-eight 
years  later,  so  slow  in  those  days  was  the  progress  of  in- 
vention, metal  valves,  in  valve-chests  apart  from  the  cyl- 
inders and  air-chamber,  were  substituted  for  the  leather 
valves  previously  located  within  the  cylinders,  etc.  Ten 
years  before  this,  however,  Joseph  Bramah  patented  a 
rotary  pump  for  use  upon  fire-engines,  and  afterwards  ono 
in  which  a  semi-rotary  movement  alternately  in  opposite 
directions  was  adopted.  Some  of  these  engines  are  still  in 
use  in  London. 

Floating  fire-engines  worked  by  manual  power  were  first 
employed  on  the  Thames.  The  c.\act  date  is  not  known, 
but  they  were  certainly  in  use  in  1793.  At  first  they  were 
constructed  with  rotary  pumps,  but  the  rapid  wear  of  these 
caused  them  to  be  discarded  for  plunger  pum])S.  In  one 
arrangement  the  same  mechanism  that  worked  the  pump- 
ing ap|)aratus  was  also  capable  of  connection  with  the 
paddle-wheels  to  propel  the  vessel.  An  English  engine  on 
this  system  was  built  for  the  Russian  government  as* re- 
cently as  1S41.  In  the  year  1834  .an  English  writer  stated 
that  the  '' iie  j^^"^  n'tra  of  fire-e.\tinguishing  machinery 
would  he  a  steam  floating  fire-engine  of  about  thirty  horse- 
power." Manual  power,  however,  was  employed  in  work- 
ing floating  fire-engines  for  several  years  later.  The  first 
one  operated  by  steam  was  that  designed  for  the  use  of  the 
East  India  Docks  in  18511,  in  which  a  |nimp  was  fitted  upon 
a  propeller  and  geared  with  the  engine:  it  threw  000  gal- 
lons of  water  per  minute  20  feet  above  the  roofs  of  the 
highest  buildings  on  the  docks.  A  floating  steam  fire- 
engine  was  built  by  the  London  fire-engine  department  in 


1852,  and  others  at  a  later  date.  Such  apparatus  have 
been  of  great  utility  in  extinguishing  fires  along  the  water- 
fronts of  cities  and  on  shipboard  in  liarbors.  The  John 
Fuller,  a  floating  steam  tire-engine  furnished  with  rotary 
pumps  that  when  not  engaged  in  throwing  the  stream 
through  the  hose  serve  as  jet-propellers  to  propel  the  ves- 
sel, has  been  doing  good  service  on  the  East  and  North 
rivers.  New  York,  during  some  years  past. 

The  earliest  titcfim  fire-engine  for  use  on  land  was  made 
in  London  by  Braithw<aite  and  Ericsson  in  1S29  ;  five  of 
these  engines  were  built — some  of  which  were  sent  to 
France,  Russia,  and  Prussia — but  after  1S32  the}'  met  with 
no  favor  in  England  during  twenty  years.  They  had 
plunger  pumps  worked  direct  from  the  piston-rods  of  the 
steam-cylinders.  From  a  mechanical  stand-point  they 
were  successful,  and  were  used  in  subduing  several  large 
tires,  but  were  popularly  objected  to  as  throwing  tfto  much 
water.  In  1840  an  English  steam  fire-engine  was  intro- 
duced in  Now  Y'ork,  and  the  system  gradually  made  its 
way  to  extended  favor  in  this  country.  In  England,  from 
1852  forward,  steam  fire-engines  were  the  subject  of  much 
experiment,  but  it  was  not  until  1860  that  the  London  es- 
tablishment used  a  land  steam-engine  in  extinguishing  a 
fire  in  one  of  the  back  streets  of  Doctors'  Commons. 

The  comparatively  early  adoption  of  steam  tire-engines 
in  the  U.  S.  about  the  year  1840,  and  their  continuous  use 
thereafter,  led  to  their  rapid  improvement  in  the  details  of 
construction;  and  concerning  the  steam  fire-engine  trials 
at  .Sydenham,  England,  it  has  been  remarked  by  an  Eng- 
lish writer  that  "as  to  the  workmanship  of  .■\merican  en- 
gines, there  has  been  nothing  seen  in  England  at  all  ap- 
proaching it,  and  it  was  the  universal  theme  of  commen- 
dation by  .all  practical  men."  The  engines  now  in  use  in 
Now  York  and  Brooklyn  are  made  both  with  rotary  and 
cylinder  pumps,  and  show  various  arrangements  of  pumps, 
air-chambers,  valves,  etc.,  designed  to  secure  a  maximum 
of  lightness,  manageability,  and  great  projecting  force, 
some  having  been  made  almost  wholly  of  steel.  Self-pro- 
pelling steam  fire-engines  have  been  constructed  both  in 
Europe  and  America,  but  have  been  found,  all  things  con- 
sidered, very  much  less  efficient  than  those  drawn  by  horses 
in  the  usu,al  w.ay  :  they  are  much  less  economical  and  less 
readily  available,  as  they  must  be  kept  "with  steam  up" 
continually,  in  order  to  avoid  delay  when  suddenly  called 
upon  for  use.  As  to  the  superiority  of  the  steam  over  the 
manual  fire-engine,  careful  English  experitnents  have  shown 
that,  taking  as  a  standard  a  given  height  and  volume  of 
water  thrown,  the  expense  of  the  latter  is  £9  sterling,  and 
of  the  former  2s.  Dil.  But  this  is  not  the  only,  or  indeed  the 
main,  consideration,  for  hand-engines  are  of  little  use  when 
the  height  of  the  burning  building  is  greater  than  60  feet, 
whereas  a  well-constructed  steam  fire-engine  will  play  with 
efl'eot  upon  the  roof  of  a  building  150  feet  high. 

According  to  the  most  recent  authority.  Paris  places  the 
most  reliance  uponTnanual  engines  worked  by  eight  men, 
and  which  throw  a  §-inch  jet  to  a  height  of  100  feet. 
Hanover  has  a  steam  fire-engine  in  the  city  of  that  name, 
but  hand-engines  are  commonly  used,  and  the  people  of 
each  district  are  bound  by  law  to  assist  the  tiremen  in 
working  them.  In  Holland,  Amsterdam  and  Rotterdam 
have  regularly  organized  fire  brigades  and  steam  fire-en- 
gines. In  Prussia,  Berlin  was  the  first  European  city  to 
adopt  the  steam  fire-engine,  but  very  little  is  known  of  its 
fire  dcp.artment.  In  Russia  the  working  of  fire-engines, 
which  are  commonly  small  and  operated  by  four  or  five 
men,  is  a  punishment  for  military  misdemeanors.  In 
Switzerland  each  village  has  its  volunteer  fire  brigade; 
these  are  s.aid  to  be  remarkably  prompt  and  efiieicnt,  keys 
to  the  engine-houses  being  kept  by  three  or  four  persons  in 
the  vicinity  of  each,  to  permit  quick  action  in  emergencies. 
Turkey  h.as  had  fire  brigades  during  several  centuries,  but 
the  fire-extinguishing  apparatus  is  only  a  slight  improve- 
ment on  the  s'quirt.  In  China  pumps  mounted  on  stretch- 
ers suspended  from  poles,  and  carried  by  four  men,  consti- 
tute rude  engines,  which  are  worked  amid  much  noise  and 
confusion  on  the  part  of  the  populace. 

In  the  U.  S.  the  use  of  fire-engines  dates  back  to  1731, 
when  it  was  resolved  by  the  common  council  of  New  Y'ork 
to  import  two  of  Newsham's  engines,  which  were  received 
the  following  year.  Five  years  later  the  common  council 
ordered  that  £10  be  advanced  to  one  Turk  to  enable  him 
to  finish  the  first  fire-engine  built  in  the  country.  Steam 
fire-engines  are  now  universally  used  in  all  of  the  larger 
cities,  and  the  number  of  paid  firemen  aggregates  many 
thousand:  twenty  thousand  m.arched  in  procession  at  the 
firemen's  celebration  in  PhiUadelphia  in  1865.  The  New 
Y'ork  City  fire  department  has  now  thirty-five  engine  com- 
panies, of  twenty-four  men  each,  and  an  aggregate  of 
thirty-five  steamers.  It  may  be  remarked,  in  conclusion, 
that  American  steam  fire-engines  possess  a  demonstrated 
superiority  over  those  of  foreign  m.ake,  due  to  the  high 
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speed  at  which  they  are  worked,  which  in  its  turn  is  de-  I  are  proportioned  in  close  imitation  of  railway  loeiiiuotivc- 
pcndeut  upon  the  fact  that  in  mauy  important  respects  they  j  engines.  James  A.  \\  uitnky. 
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Fire-Escapes.  The  common  firc-escapo  is  pimply  a 
Byslera  of  tixod  iron  ladders  attached  to  a  buildinf;  to  per- 
mit descent  from  the  upper  windows;  ordinarily,  a  ])lat- 
forra  or  balcony  is  provided  to  each  story,  and  the  ladders 
arc  extended  from  one  to  another,  either  in  a  vertical  or 
inclined  position.  Such  devices  are  unsijj;htly,  and  are 
limited  to  tenement-houses  and  the  like.  It  is  usual  for 
many  persons  to  provide  a  Ion?  rope  attached  at  one  end 
to  a  bar,  whicli  latter  may,  on  emergency,  be  fixed  across 
a  window  with  the  rope  pendent,  to  permit  sliding  down 
the  same.  A  similar  ideii  has  been  embraced  in  several 
recent  inventions,  a  reel  with  a  ropo  wound  on  it  being 
provided  within  the  base  of  n  chair,  stool,  table,  or  similar 
article  of  furniture,  so  as  to  be  capable  on  ocL-asiou  of  the 
use  aforcsaici,  but  ordinarily  kept  out  of  the  way.  As  it 
is  difficult  in  descending  the  rope  to  grasp  it  securely 
enough  to  prevent  a  too  rapid  descent,  several  plans  havo 
been  brought  forward,  in  which  a  mechanical  clutch  is  pro- 
vided to  grip  the  rope,  and  enable  the  person  escaping  to 
regulate  the  rapidity  of  the  desi^ent.  In  some  cases  a  thin 
metallic  strip,  giving  greater  strength  iind  capable  of  being 
coilr'd  in  less  space  when  not  needed  for  use,  has  been  sub- 
stituted for  the  rope.  Such  appliances  havo  operated  suc- 
cessfully in  experiments  where  the  experimonter  was  cool 
and  cloar-heuded,  but  have  seldom  been  of  much  use  in  tho 
confusion  of  actual  diingcr.  As  the  value  of  land  incrcasca 
in  cities,  the  buihlings  arc  made  higher,  and  this  mate- 
rially increases  the  difhculty  of  escape  in  case  of  lire.  It 
also  enhances  the  obstacles  in  the  way  of  constructing  an 
entirely  practicable  fire-escape.  The  want  of  such  an  ap- 
paratus is  felt  in  every  large  city  in  the  civilized  world.  but» 
although  scores  of  fire-escapes  have  been  projected,  reliance 
is  still  bad  by  firenu'n  upon  sectional  ladders  manipulated 
at  a  great  ditiadvantage  by  hand.  These  were  in  use  pre- 
vious to  A.  0.  'M^j,  as  also  were  flexible  Ladders  with  hooks 
at  the  ends,  which  were  thrown  to  catch  upon  walls  and 
window-sills.  Telescopic  tubes  raised  perpendicularly  from 
a  base-frame  by  means  of  it  screw,  and  carrying  a  iiasket 
large  enough  to  hold  several  persons,  also  lazy-tongs,  or 
jointed  superposed  burs  liftinga  platform,  were  also  known 
at  that  dale.  Both  of  these  principles  of  operation  are  em- 
braced in  numerous  fire-escape  apparatus  projei^ted  in  re- 
cent times. 

Apart  from  fixed  ladders  attached  to  the  building,  and 
the  sectional  ladders  of  the  honk-and-ladder  coaipanies, 
fire-es(;apes  may  be  elas-'ifieil  as  follows;  Ist.thosi*  wberebv 
the  inmates  of  a  burning  building  may  slide  down  a  rope 
grasped  by  the  hands  or  by  a  gripping  device;  to  which 
class  belong  the  simple  rope  devices  hereinbefore  referred 
to;  2d,  those  embracing  extensible  lailders  earrii-d  upon  a 
suitable  carriage  and  proviiled  with  wiiiehes  dw  elevating; 
;id,  those  in  whieh  a  eluite  is  employed,  fhrouph  wliicli  per- 
sons may  slide  to  the   ground  ;    Ifh,  tbope   in  u  hirli  a   phif- 


form  is  raised  and  lowered  by  a  pystem  of  lazy-tongs;  and 
5th.  those  in  which  a  platform  or  basket  is  suspended  from 
a  rope  or  chain  worked  by  a  winch  from  the  ground.  Of 
the  first  class,  one  of  the  most  efficient  was  brought  for- 
ward nearly  half  a  century  since,  and  was  known  as  the 
'*  sling  "  fire-ti'cajie.  It  comprised  :i  rope  pat^sed  over  a 
sheave  temjiorarily  hooked  to  the  window-sill,  the  rope  be- 
ing furnished  at  one  end  with  a  sling  or  loop  serving  the 
purpose  of  a  seat,  and  also  with  a  belt  jiassing  artaind  the 
waist;  the  opposite  portion  of  the  rope  being  graspe<l  by 
the  hand,  and  slowly  payed  out  until  the  person  was  let 
gently  to  the  ground.  Within  a  few  years  past  the  same 
plan  has  been  re-invented,  with  the  addition  of  a  hollow 
iron  window-sill  provided  to  contain  the  apparatus  when 
not  in  operation.  In  the  second  class  a  number  of  ladders 
lie  flat  ujjon  a  vehicle  during  transport  from  jdaec  to  pbice, 
and  when  required  for  use  are  lifted  to  a  nearly  vertical 
position,  and  then  move<l  out  longitudinally,  one  from  the 
other,  until  their  utmost  limit  is  reached.  Numerous  modi- 
fications of  this  system  have  been  nnnle  in  the  arrangement 
of  gearing  to  elevate  the  ladders.  It  was  stated,  on  appa- 
rently good  authority,  in  l^.'tli,  that  the  city  of  New  York 
had  jtaid  ^L'.'j.dlKi  for  the  right  to  use  a  certain  improved 
apparatus  of  this  kind,  but  it  was  never  adopted  in  practice. 
The  third  class  attracted  nuieh  notice  in  Kngland  about 
forty  years  ago.  The  apparatus  comprised  a  strong  sail- 
cloth tube  distended  by  a  hoop  at  the  upper  end.  which  was 
attached  to  a  window  ;  the  dianieterof  tlie  tube  being  such 
that  a  ]ler^on  sliding  down  could  regulate  his  speeil  by 
pressing  his  elbows  outward  against  the  sides.  The  tube 
shimld  be  stretched  from  the  window  to  the  street  at  an 
angle  of  -16°.  That  it  provides  for  the  safe  descent  of  per- 
sons from  a  great  heiglit  without  danger  has  bi  en  olten 
demonstrated  by  experimental  trialn;  anmng  others,  by 
one  in  the  neighborhood  of  the  city  hall  in  New  York  iis 
recently  as  ISC').  IJiht  the  canvas  is  liable  to  ignite  from 
the  coiiliguitv  of  the  Ibime.  and  the  apparatus,  unless  kept 
ready  in  the  "building  it>elf,  is  dilVu-ull  In  put  in  place.  A 
recent  apparatus,  embracing  tlie  same  principle  of  oper- 
ation, is  eonstrucled  with  a  telescopic  tube  to  be  elevated 
from  the  sidewalk,  and  formed  at  its  lower  end  with  a 
curved  outlet  to  grailually  cheek  the  rapidity  of  the  do- 
scent.  The  fourth  or  lazy-tong  system  is  open  to  the  ap- 
parent objection  of  being  somewhat  complicated,  Iml  its 
practical  operatitm  dales  from  tho  fourth  century,  when 
the  plan  was  employed  for  raising  sobliers  to  the  lops  of 
walls.  The  "  la/.v-tongH  "  have  been  actuated  by  various 
eonibinatiouH  of  screws,  gearing,  etc.,  and  provision  has 
been  made  for  keeping  tho  elevated  apparatus  iu  the  per- 
feetlv  perpendicular  position  essential  to  itH  sneeessful 
operation,  by  providing  ja<'k  screws  to  the  main  frame, 
wliirh  is  thus  eapabh*  of  adjustutent  to  a  hori/ontal  po<-i- 
lion    by  lilting  the  wheels  elear  of   the    ground,  from   the 
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working  of  the  screws  separately  to  the  required  extent.  A  I 
tolerably  efficient  device  of  the  fifth  class  was  proposed, 
and  to  a  slight  extent  adopted,  in  England  in  the  begin- 
ning of  the  present  century.  It  consisted  of  a  strong  pole 
of  from  36  to  JO  feet  in  length  surmounted  by  an  iron  cross- 
bar designed  to  rest  against  the  side  of  the  building  and 
to  keep  the  pole  from  turning.  About  three  feet  from  its 
upper  extremity  the  pole  carried  a  pulley  over  which  was 
a  rope  having  at  one  end  a  basket,  the  rope  being  worked 
from  the  pavement  to  raise  and  lower  the  basket.  The 
rope,  pulley,  and  basket  have  been  frequently  combined 
witha  ladder,  the  last  taking  the  place  of  the  pole  previ- 
ously described.  Many  years  ago  the  town  of  Leith  in 
Scothand  temporarily  adopted  a  fire-escape  in  which  a  tele- 
scopic pillar  elevated  by  pulleys  rai.»ed  a  telescopic  ladder 
furnished  with  a  platform,  to  which  Latter  a  hose-nozzle  was 
attached.  This  was  a  combined  fire-escape  and  fire-extin- 
guishing apparatus:  it  would  be  well  if  its  double  object 
were  embodied  in  all  fire-escapes. 

The  numerous  firo-esca]ies  that  have  been  projected  and 
experimentally  tried  have  hitherto  done  little  to  prevent 
loss  of  life,  but  it  is  to  be  supposed  that  in  course  of  time 
some  one  or  more  will  be  sufficiently  |ierfeeted  to  meet  all 
the  conditions  of  success;  and  there  can  be  no  doubt  that 
something  more  than  fire-ladders  should  be  available  by 
firemen,  both  for  facilitating  the  escape  of  occupants  from 
burning  buildings  and  for  playing  water  upon  the  flames. 
But  perfect  security  can  never  be  obtained  until  in  the 
construction  of  buildings  the  contingencies  of  fires  and  the 
necessity  of  escape  therefrom  are  kept  especially  in  view. 
If  a  fireproof  well  tno  feet  square  extending  from  the  attic 
to  the  ground  floor,  and  opening  to  the  street,  was  provided 
in  each  dwelling,  and  furnished  with  mechanism  for  lifting 
or  lowering  persons,  many  of  the  losses  of  life  with  which 
the  public  have  been  made  familiar  during  the  past  few 
years  would  have  been  avoided.  Jamf.s  A.  WlIITXEV. 

Firc-E\tinguishers.  This  term  designates  a  largo 
class  of  lire-extinguishing  apparatus  in  which  water  is  sur- 
charged with  some  other  body  antagonistic  to  flame.  Or- 
dinarily, the  water  is  charged  with  carbonic  acid,  but  other 
substances,  some  of  a  saline  character,  have  been  used.  A 
fire-extinguisher,  commonly  so  termed,  is  of  small  size,  hav- 
ing a  capacity  of  about  one-fourth  of  a  barrel ;  of  cylindri- 
catform  ;  provided  with  a  strap  by  which  it  can  bo  secured 
upon  the  back  of  a  fireman  or  other  person;  anil  having  a 
short  hose  and  nozzle  attached,  whereby  a  small  but  forcible 
iet  may  be  thrown  in  any  direction.  In  some  varieties 
there  are  provided  within  the  cylinder,  filled  with  water, 
two  vessels  or  receptacles,  one  containing  a  bicarbonate, 
the  other  a  strong  acid:  as,  for  example,  oil  of  vitriol. 
When  the  apparatus  is  to  be  used  the  contents  of  the  two 
receptacles  are  thrown  into  the  water,  and  the  chemical  re- 
action sets  free  the  carbonic  aciil.  which,  being  confined 
and  consequently  under  pressure,  is  absorbed  by  or  dis- 
solved in  the  water.  In  some,  however,  as  we  shall  have 
occasion  to  explain,  the  water  is  charged  by  other  agencies. 
On  opening  a  suitable  valve  in  the  hose  or  outlet  the  pres- 
sure of  the  confined  gas  forces  out  the  liquid  in  a  strong 
jet,  which  carries  with  it  a  very  considerable  portion  of  the 
carbonic  acid  g.as  contained  therein.  This  non-combustible 
gas,  being  thus  brought  iu  intimate  contact  with  the  flame, 
excludes  the  atmospheric  air,  and  in  a  very  high  degree  as- 
sists the  action  of  the  water  in  its  extinguishment.  The 
same  efl"ect  is  of  course  produced  when  the  water  in  the 
extinguisher  has  a  sufficient  portion  of  either  acid  or  bi- 
carbonate dissolved  in  it,  and  a  single  receptacle  is  used  to 
hold  either  acid  or  bicarbonate,  as  the  case  may  be,  apart 
from  the  liquid  until  the  device  is  required  for  use.  As 
fire-extinguishers  occupy  but  little  space,  are  extremely 
portable,  and  can  be  made  available  at  a  moment's  warn- 
in",  they  have  been  introduceil  liy  thousands  during  the 
past  few  years,  and  for  sutiduiug  small  fires,  and  thereby 
preventing  larger  ones,  their  utility  is  unquestiimed  :  and 
reccntiv  many  improvements  and  modifications  have  been 
made  in  them,,  most  of  these,  however,  relating  merely  to 
details  of  construction.  The  essential  principle  of  opera- 
tion (the  use  of  water  charged  with,  and  forced  out  in  a  jet 
by  the  pressure  of,  carbonic  acicl  gas)  has  been  applied  on 
a  larger  scale  in  the  so-called  chemical  fire-engines.  The 
first  portable  fire-extinguisher  was  made  and  successfully 
used  in  London  in  the  year  1S16.  It  embraced  a  cylin- 
drical vessel  fitted  to  ho  carried  on  the  back  in  the  same 
manner  as  the  apparatus  of  the  present  day.  The  vessel 
was  partially  filled  with  a  solution  of  pearl-ash.  and  air 
was  forced  into  the  remaining  space  to  any  required  pres- 
sure by  a  force-pump.  This  done,  the  inlet  valve  was 
closed,'. and  in  opening  the  outlet  the  jet  was  projected 
with  a  force  proportioned  to  the  pressure  of  the  compressed 
air.  At  a  much  more  recent  date  it  has  been  proposed,  in 
France,  to  charge  the  water  with  ammonia. 

the  attention  of  the  public  was  first  forcibly  drawn  to 


the  possibility  of  extinguishing  fires  by  means  other  than 
the  simple  application  of  water  about  the  year  1861,  at 
which  time  the  Phillips  fire-annihilator,  so  called,  was  in- 
troduced. In  this  a  slightly  conical  shell  was  fitted  inter- 
nally with  an  annular  brick  or  tile  composed  of  20  parts 
powdered  charcoal,  GO  parts  saltpetre,  and  5  of  gypsum, 
the  whole  boiled  in  water  and  subsequently  dried  at  100°. 
In  the  central  cavity  of  this  brick  was  placed  a  bottle  con- 
taining a  mixture  of  chlorate  of  potash  and  sugar,  the  bot- 
tle surmounted  by  a  globule  of  sulphuric  acid.  The  shell 
was  perforated  in  numerous  places,  and  placed  within  an- 
other, also  perforated,  to  permit  the  outflow  of  the  gases. 
The  whole  was  placed  within  a  double  cylindrical  receiver 
containing  water  in  its  lower  part,  and  having  two  cov- 
ers, the  outermost  also  perforated.  The  cover  carried  a 
spike,  which,  being  forced  down,  broke  the  bottle  to  per- 
mit the  sulphuric  acid  to  fall  on  the  chlorate  and  sugar, 
and  ignite  the  same;  the  ignition  spreading  to  the  sur- 
rounding composition,  caused  the  evolution  of  gases  there- 
from, which,  accumulatiug  under  a  certain  degree  of  pres- 
sure, forced  the  water  in  the  bottom  of  the  receiver  up 
between  the  walls,  where  it  became  converted  into  vapor, 
and  mingling  with  the  evolved  gases  passed  out  iu  a  dense 
cloud  to  envelop  and  smother  the  contiguous  flame. 

The  Phillips  fire-annihilator  was  wholly  diff'erent  in  its 
mricliiii  operandi  from  the  extinguishers  now  in  use.  But 
before  these  latter  were  perfected  numerous  other  ingenious 
phans  were  put  forth  of  more  or  less  theoretical  value,  but 
none  of  them  meeting  with  much  favor  in  practice.  Among 
these  was  one  p.atented  in  1SG7,  in  which  the  expansion  of 
mercury  caused  it  to  reach  a  wire,  the  integrity  of  which 
was  destroyed  by  the  contact.  The  fracture  of  the  wire  set 
in  motion  certain  previously  arranged  mechanhsm,  which 
mingled  chemicals  to  generate  carbonic  acid  gas,  which, 
filling  the  apartment,  was  expected  to  extinguish  the  fire. 
In  the  same  year  it  was  proposed  to  provide  for  extinguish- 
ing fires  in  the  holds  of  ships  or  in  closed  apartments  by 
providing  them  with  strong  closed  vessels  containing  am- 
monia, carbonic  acid,  or  suljihurous  acid,  compressed  nearly 
or  quite  to  the  point  of  liquefaction  :  the  vessels  to  be  opened 
from  the  outside  of  the  hold  or  room  liy  any  suitable  me- 
chanical devices. 

Baragwanath's  fire-extinguisher  was  the  first,  to  employ 
water  charged  with  carbonic  acid  generated  by  chemical 
action  within  the  vessel  (the  reaction  being  identical  with 
that  whereby  soda-water,  so  called,  is  charged) ;  but  for 
some  reason  the  invention  lay  idle  until  brought  into  use 
bv  subsequent  inventors.  The  changes  made  by  these,  al- 
though important  in  bringing  the  apparatus  to  its  present 
high  efficiency,  are,  as  before  remarked,  mainly  in  matters 
of  detail,  and  any  elaborate  description  of  even  the  more 
important  would  occupy  more  space  than  can  be  here  af- 
forded. But  those  modifications  of  the  essential  principle 
of  the  apparatus  which  materially  extend  its  usefulness 
beyond  its  original  s)diere  may  be  briefly  sketched.  Among 
these  was  the  em]>loymeut  in  1807  of  a  sealed  glass  vessel 
to  hold  the  acid,  which  is  fractured  on  occasion  by  suitable 
mechanical  devices;  also  the  use  (in  1870)  of  one  or  more 
perforated  plates,  partitions,  or  diu|]hragms  arranged  with- 
in a  portable  fire-extinguisher  and  below  the  aciil  vessel, 
to  distribute  the  acid  through  the  alkaline  solution  pre- 
viously provided  therein,  to  facilitate  the  chemical  action, 
and  to  prevent  the  accumulation  of  the  acid  at  the  bottom 
of  the  vessel.  Previous  to  this,  in  1808,  an  apparatus  was 
made  that  when  used  was  ••  inverted,  having  the  effect  of 
mixing  dry  acid  on  a  foraminous  internal  shelf  with  the 
water  already  charged  with  the  o]iposite  materi;il,  thus  pro- 
ducing and  "charging  the  water  with  carbonic  acid  gas, 
which,  upon  the  opening  of  the  cock,  forcibly  discharged 
the  water  from  the  \essel."  An  apparatus  which  combined 
in  a  measure  the  characteristics  of  the  old  ■•  annihilator  " 
and  the  moro  recent  "extinguisher"  was  patented  in  ISliS. 
A  charge  of  peculiar  composition  was  placed  in  the  upper 
part  of  the  closed  chamber  containing  the  liquid,  and  being 
ignited  produced  a  gas  which,  accumuhrting  until  a  high 
pressure  was  reached,  remained  to  exert  a  constant  pres- 
sure upon  the  water.  This  invention  is  in  reality  merely 
a  method  of  charging  the  water  without  the  use  of  the  chemi- 
cals hereinbefore  specified.  Of  course,  the  .apparatus  is  kept 
continuallv  under  pressure,  and  in  this  respect  acts  mc- 
chanicallv,  upon  the  same  principle  as  that  of^  the  first 
fire-extinguisher  ever  made,  the  compressed  gas  in  the  ono 
case  being  simply  an  equiv.alcnt  for  the  compressed  air  in 
the  otherr  The  Babcock  extinguisher  is  filled  with  a  solu- 
tion of  bicarbonate  of  soda,  and  has  in  its  ujiper  part^  a 
vessel  of  acid  suspended  by  hiteral  pivots  to  a  stirrup  de- 
pending from  the  top  of  tho  apparatus.  The  stopper  of 
this  vessel  is  worked  by  a  rod  through  tho  top  of  tho  cx- 
tiuguishcr.  By  withdrawing  tho  stopper  the  vessel  tilts 
over,  and  mingles  the  acid  with  the  solution  thereby  dis- 
I  charging  the  carbonic  acid  from  the  latter. 
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The  use  of  salts  id  solution,  which  by  evaporation  of  the 
water  will  be  left  encru.>*ting 
tho  burning  iiiatcriul,  there- 
by e.xcludinj;  uir.  or  by  tie- 
composition  by  the  lieiit  piv- 


inj;  otT  ineoinlmstibie  gases,  C_T-Li>^ 
has   been    indicated    in   scv-  ^ 

eral  cases.     Ainon^  the  sub-  y^ 


hti 
eral 

stances  used  for  this  purpose 
are  eointiioit  salt  and  fhc  sul- 
phite and  liyposulpliito  of 
BOiia.  Tlie  iilea  of  casting 
prepared  bodies  into  tho 
flames,  to  give  off  extinguish- 
ing gases  when  subjected  to 
the  heat,  has  also  been  at- 
. tempted.  lu  one  of  thcso 
devices  a  compnund  of  eoal- 
dust,  saltpetre,  sulphur,  and 
chalk  w:is  provitleti  in  a  port- 
able eyiiuder,  tho  ends  of 
whioh  were  covered  only  with 
paper  rendered  higlily  com- 
bustible by  saturutiou  with 
nitre. 

The  transition  from  a  fire- 
extinguisher  small  enough  to 
bo  carried  on  the  back  to  one 
suffiuiently    large   to    require 
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wheels  Wiia  easy  and  natural,  and  under  the  name  of  chem- 
ical fire-engines  tlioso  latter  have  been  put  in  practice  with 
a  certain  measure  of  success.  Among  the  alleged  improve- 
ments is  one  ( I8G'J)  in  which  there  is  arranged  upon  a  truck 
or  carriage  *'  two  or  more  cylinders  or  reservoirs,  connected 
by  pipes  which  are  controlled  by  stopcocks,  and  which 
oonncct  with  an  issui'-pipc  or  nozzle  common  to  all  the 
pipes,  so  that  in  extinguishing  a  (ire  one  reservoir  may  be 
rcsupplied  while  another  is  being  exhausted,  and  thus  a 
continuous  supply  and  stream  be  kept  up  and  thrown  upon 
the  fire,"  Another  apparatus,  produced  a  year  or  two  an- 
terior to  the  above,  was  constructed  with  a  cliamber,  in  the 
upper  ]»art  of  which  was  placed  tho  gas-generating  mate- 
rial, determinate  portions  of  this  latter  being  brought  au- 
tomatically from  the  chamber  and  mingled  with  tho  stream 
of  water  ejected  by  a  forcing  pump,  lu  another  a  stream 
of  carbonic  acid  gas  from  a  separate  receptacle  was  caused 
to  mingle  with  the  jet  issuing  from  an  ordinary  fire-engine. 
.Su  -h  ajtparatus.  however,  are  of  comparatively  limited 
utility,  the  steam  fire-engine  alone  being  sufficient  to  C!>pe 
under  all  eou'litions  with  fires  that  have  passed  that  in- 
cipient stage  in  which  they  may  be  readily  subdued  by  tho 
small  extinguishers  carried  by  tho  operator. 

Nam  rrous  methods  have  been  proposed  for  ensuring  the 
automatic  action  of  lire-extinguishing  apparatus  through 
the  inevitable  increase  of  temperature.  Pipes  extending 
from  a  central  reservoir  charged  with  water  or  extinguish- 
ing gases,  and  provided  with  fusible  plugs,  have  been  sug- 
gested, and  under  some  conditions  cuuld  be  made  available. 
Even  the  explosion  of  gunpowder,  and  much  moro  feasibly 
the  severing  of  a  combuslililo  cord,  have  also  been  project- 
ed as  suitable  m-ans  for  ensuring  tho  automatic  turning  on 
of  the  extiuguishiug  clement  to  tho  place  where  needed. 

Jamks  a.  Whitnev. 

Firclly^  the  name  of  many  nocturnally  luminou:^  cole- 
opterous insects  of  the  families  LimpyridiO  and  ElatcridiC, 
the  former  including  the  glow-worms.  According  to  sonio 
writers,  some  of  the  Kulgoridie,  which  are  hcmipterous  in- 
sects, are  luminous  also,  but  tho  weight  of  the  evidence  is 
quite  to  tho  contrary.  The  luminfuis  organs  of  flrenics  and 
glow-wonn"  aro  com])osed  of  yellow  masses  of  cells  filb-tl 
with  granular  matter  and  traversoil  l»y  many  trachojo.  It 
is  now  generally  held  that  tho  light  is  pro-lueed  by  tho 
slow  combustion  of  granular  and  perhaps  fatty  mutter, 
oxygen  being  abundantly  supplied  by  iho  tracheio.  It  is 
not  thought  at  present  that  phosphorus  is  present  in  any 
noteworthy  aninnnt  in  the  luminous  mutter.  Spnetroscopio 
examination  of  the  light  of  insects  of  both  families  gives 
a  very  beautiful  continuous  spectrum  without  lines.  Tho 
firellies  of  Central  ami  South  America  are  chiefly  Elateridte 
of  the  genus  /\i/r<>jihnni^.  They  generally  give  a  vt^ry  in- 
tense light,  which  comes  from  two  Hpoln  on  the  prolhorax. 
The  U.  S,  have  some  Klaterid:e  with  luminous  larvjo  (Mr- 
Itttirctrn).  Oar  common  "  lightning-bugs  "  are  of  numerous 
species,  all  I.ampyridie,  and  mostly  of  tho  genera  I'hotimitt 
and  I'!ii>titrin.  PhuturU  rntwi/fvituint  is  the  most  com- 
mon. Hoth  sexes  aro  winged,  /'hntinw  is  distinguished 
from  tho  old  genus  Lampi/riahy  tho  females  being  winged. 
(8eo  (li.owwouM.) 

Firr-lio|<»  lln^in*     See  Nationai,  Park. 

Fire-hole  Kivcr,  or  the  nuiin  fork  of  Madison  River, 


is  a  stream  flowing  from  Madison  Lake,  a  small  sheet  of 
water  of  some  GO  acres  area.  It  flows  \.  W.  through  the 
Fire-hole  Basin,  one  of  the  most  remarkable  geyser  regions 
of  the  National  Park.  It  is  in  Wyoming  Territory.  The 
Fire-hole  is,  in  fact,  the  upper  part  of  Madison  River. 

Fire  Insurance.     See  Insiua.nce. 

Fire  Island,  a  small  island  in  the  Great  South  Bay.  S. 
of  Long  Island.  \s  a  jilaee  of  summer  resort.  It  is  reached 
by  rail  to  !<lip  and  l)y  steamer.  It  is  in  Brookhavcn  tp., 
Suffolk  CO..  N.  V. 

Fire  Island  H<'ach,a  low.  sandy  spit  of  land  broken 
by  a  few  inlets,  st-paratcs  the  Great  South  Bay  of  Long 

land  from  tho  Atlantic.  It  is  some  .'JO  miles  in  length, 
and  belongs  to  the  township  of  Brookhavcn,  Suffolk  eo., 
N.  Y.  At  its  W.  extremity  is  Fire  Island  Inlet  anil  a  light- 
house of  brick  n>()  feet  high,  with  a  flashing  light  of  the 
first  order;  lat.  A0°  ;i7'  5-t"  X.,  Ion.  7.'J°  12'  48"  W. 

Firelcss  Fnginc,  a  successor  to  the  ammoniacal  gas- 
engine.  Dr.  Kniile  Lamm,  a  nativeof  France,  but  for  many 
years  a  citizen  of  Xew  Orleans,  La.,  was  tho  inventor  and 
patentee  (July  I'J.  1870)  of  an  engine  in  which  the  power 
was  derived  from  tho  vapor  of  ammonia.  The  ammonia, 
on  escaping  from  the  engine  which  it  jiropellcd.  was  rc- 
condeused  (abporl)ed)  by  water,  over  which  it  was  passed. 
This  ammoniatod  reservoir  of  water,  on  Iieing  heated  to  the 
temperature  of  about  l.'J.O°  F.,  gave  up  the  ammonia  in  the 
form  of  vapor.  The  same  vapor  was  again  returned  to  tho 
engine,  and  was  again  scaped,  to  be  alisorbcd  by  its  bath 
of  \vater.  The  detail  of  the  construction  of  the  engine  and 
water-bath  need  not  be  given,  since  the  engine  has  been 
superseded  by  the  incidental  discovery,  by  Dr.  Lamm,  of  a 
eonveuicnt  method  of  using  detached  steam  for  the  like 
purpose.  Suflicc  it  to  say,  that  the  annnonia  engine  was 
successfully  used  in  propelling  street-ears  in  the  city  of 
New  Orleans  on  the  Canal  street  railroarl,  at  the  rate  of 
about  8  miles  per  hour,  and  with  dccideil  economy  as  com- 
pared with  horse-power.  This  was  used  in  the  year  1871. 
A  stock  company  was  formed,  and  the  invention,  under 
ample  patent  guaranty,  was  placed  u])on  the  market. 
While  perfecting  the  methoils  of  ap])lying  the  ammonia 
propelling  power,  and  studying  heat  in  its  latent  and  ac- 
tive lorius,  br.  Lamm  was  impressed  with  the  facility  with 
wliieh  the  vapor  of  water  may  be  condensed,  even  at  high 
temperature,  in  water  under  high  jiressurc;  and  following 
up  the  experiments,  he  was  led  to  the  invention  of  the  fire- 
less  engine,  patented  Apr.  9,  l!S72,  and  now  in  complete 
use  in  New  Orleans,  but  first  perfcctcci  by  Dr.  Lamm  him- 
self, and  applied  to  the  selfsame  engine  used  for  driving 
the  ammonia  cars. 

The  whole  invention  and  method  of  its  use  are  so  simple 
and  obvious,  when  once  stated  or  conceived,  as  to  lead  to 
surprise  tliat  men  familiar  with  every  principle  involved 
should  so  long  have  blunflered  directly  around  the  inven- 
tion, without  seeing  the  application.  It  has  been  long  and 
familiarly  known  that  water,  which  is  converted  into  steam 
at  212°  !•'.  in  the  open  air,  may  be  laiscd  to  a  \ery  high 
degree  of  heat  under  steam  prosnre  wiihout  lieing  evap- 
orated. A  boiler  half  tilled  with  water  and  heated  to  212° 
will  soon  fill  with  steam,  a  cock  permitting  the  air  to  escape 
until  vapor  condenses  in  the  scape,  and  then  closed.  Above 
this  temperature,  continually  increased.no  more  steam  will 
be  generali'd,  excepting  what  is  due  to  coni])ression.  There 
is  no  limit  to  the  temperature  you  nuiy  apjily  without 
changing  the  status  of  the  water  contained,  short  of  the  red 
heat  which  weakens  the  boiler  and  u!tinia;ely  bursts  it.  It 
follows  as  a  ei)rollary.  that  steam  injected  into  this  water 
while  under  pressure  will  be  condensed,  giving  out  to  the 
water  its  1)1)7  degrees  or  units  of  latent  heat,  and  swelling 
the  volume  of  water  by  the  amount  injected  as  steam,  and  con- 
densed therein.  It  was  further  obvious  to  Dr.  Lamm  that 
any  steam  let  off  through  a  valve  from  the  steam-cdnimber 
above  the  water  would  be  rejilaccd  by  the  evaporation  of  a 
correspomling  Jimonnt  of  water,  the  total  pressure  and  heat 
being  reduced  in  pr(»portion;  and  wiihout  any  new  heat 
applied  this  supply  of  steam  would  be  kept  up  till  the  heat 
should  be  reduced  to  about  212"^.  and  the  pressure  to  about 
one  atmosphere,  or  1  l.fl"  pounds.  The  reasoning  was  veri- 
fied by  experiment,  and  the  use  of  steam  thus  cumulated 
an<l  detached  was  resolved  upon.  One  street-ear  was  fitted 
up  and  furnished  with  cylindrical  receivers  in  the  form  of 
boilers,  and  inserted  beneath  the  floor,  under  tho  longitu- 
dimil  seals  of  the  ear.  These  were  lurnished  with  a  per- 
forated tube  lying  near  the  bottom  of  the  receiver  and  pro- 
jecting through  its  end,  where  it  \vas  readily  connected 
with  a  steam-pipe  loading  from  a  slati(uiary  boiler  niul  fur- 
nace at  the  ilepAt.  Thmuirb  this  pipe  titeatn  was  injected 
into  the  half-tilled  receiver  till  it  reaeheil  a  tcmpi-rature  of 
eomo  '.UV,\'^  and  a  pressureof  about  LiO  pounds.  The  steam- 
valve  in  the  luhe  was  closed  and  tho  pipe  detached.  Two 
small  engines  working  an  endless  chain  geared  to  a  drum 


112 


FIREPROOF  BUILDINGS. 


on  one  of  the  axles  of  the  truck  were  placed  upon  the  for- 
ward platform  of  the  car,  and  properly  connected  by  pipe 
and  valve  with  the  steam-chamber  of  the  receiver.  The 
usual  facilities  for  slacking,  accelerating,  stopping,  start- 
ing, and  backing  were  supplied  as  in  ordinary  engines. 


The  effect  was  immediate  and  complete.  After  running 
this  dummy  for  some  time  on  the  Carrollton  road  it  was 
removed,  and  a  number  of  like  *'  dwarf-locomotives"  were 
ordered  by  the  Carrollton  R.  R.  company.  These  were  on 
greatly  improved  patterns. 


The  receiver  in  this  locomotive  is  placed  upon  a  four- 
wheeled  truck,  not  uulike  those  on  which  the  passenger 
street-cars  are  mounted.  A  single  tank  or  receiver,  6  feet 
6  inches  long  and  3  feet  in  di.amcter,  is  covered  with  a  non- 
conducting substance  about  two  inches  thick,  and  lined  out- 
side with  wood  and  sheet  iron.  The  steam  drum  or  dome 
rises  about  2i  feet,  not  unlike  the  locomotive  chimney.  In- 
side of  the  insulated  receiver,  at  the  bottom,  is  the  per- 
forated tube  through  which  the  steam  is  injected  into  the 
water,  which  fills  about  seven-eighths  the  capacity  of  the 
tank.  Ou  the  rear  end  of  the  receiver's  platform  is  located 
a  pair  of  small  4i"  X  S"  engines,  standing  upright,  worked 
by  steam  from  the  dome  and  pipes.  These  are  gearedby 
cranks  to  the  pinion-wheels,  that  operate  by  cog-gearing 
the  driving  wheels  of  the  dummies.  The  scape-pipe  rises 
some  six  feet  and  discharges  in  the  air.  The  steam  is  in- 
jected till  the  gauge  reads  125  pounds  to  135  pounds,  at 
option.  The  temperature  corresponding  to  the  latttr  is 
3.i5°  F.  These  cars  run  from  the  depot  at  Carrollton, 
where  the  receivers  are  charged  from  stationary  boilers, 
down  to  Napoleon  Avenue  (halfway  to  Canal  street,  the  city 
•jentre),  and  return  in  half  an  hour,  oj  miles,  thus  working 
off  the  pressure  to  about  60  pounds.  They  are  then  re- 
charged in  about  two  minutes,  and  are  ready  to  start  again. 
So  perfectly  manageable  are  they,  towing  usually  only  one 
oar,  but  capable  of  two  more,  that  no  serious  accidents  of 
any  kind  have  delayed  or  missed  a  connection  in  running 
the  ten  locomotives"  for  (now)  six  months.  No  engineer 
is  needed  on  the  cars;  the  ordinary  laborer  who  can  drive 
a  mule  is  entirely  competent  for  their  management. 

Those  fireless  "locomotives  have  been  tried  on  the  streets 
of  Philadelphia,  Brooklyn,  Chicago,  and  New  Orleans,  and 
the  statistics  of  their  working  show  a  saving  in  cost,  safety, 
and  simplicity  that  must  at  an  early  day  remove  all  horse- 
power from  street-cars.  Gen.  (i.  T.  Bcauregai-d,  president 
of  the  Carrollton  R.  R.  Co.,  and  a  distinguished  engineer 
of  great  practical  experience,  expresses  himself  well  satis- 
fied with  the  results  thus  far  obtained  with  the  ten  fire- 
less  engines  he  has  had  in  operation  on  his  road  since 
Sei)t.,  1S73,  and  says  that  the  economy  over  the  horse- 
svstem  will  necessarily  be  materially  increased  as  the  num- 
ber of  these  dummies  is  augmented. 

It  is  due  to  the  memory  of  Dr.  Lamm  to  state  that  his 
accidental  death  by  drowning  in  1S73  deprived  his  inven- 
tion (destined  to  work  such  a  revolution  in  street  and  per- 
haps other  locomotion)  of  the  benefits  of  his  gifted  mind 
in  completing  its  improvements.  The  New  Orleans  .Vcad- 
emy  of  Sciences,  of  which  be  had  been  an  active  fellow  for 
many  years,  paid  a  proper  tribute  to  his  memory. 

C.  G.  FoRsnEY. 

Fireproof  Buildings.  Absolute  security  from  fire 
is  alone  obtained  by  constructing  buildings  of  material 
that  is  not  only  in  itself  incomliustible,  but  which  will  not 
be  decomposed  by  an  extreme  degree  of  external  heat,  and 
by  the  utter  absence  as  storage  of  quickly  combustible 
merchandise.  The  necessity  of  these  conditions  is  shown 
by  the  rapidity  with  which  structures  only  partially  of 
wood  are  consumed,  and  also  by  the  wholesale  destruction 
in  the  recent  fires  of  Chicago  and  Boston  of  great  iron, 
m.arble,  and  granite  buildings,  and  by  the  experience  of 
London  warehousemen,  from  the  tumbling  down  of  solid 
walls  because  of  the  expansion  of  iron  beams  in  so-called 
fireproof  buildings  filled  with  saltpetre,  oils,  and  other 
highly  inflanimable  substances.  As  a  material  for  build- 
ing, hard-burned  brick  has  been  found  to  have  the  greatest 
fire-resisting  properties;  the  evil  results  of  the  expansion 
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of  iron  girders  have  been  measurably  overcome  by  sup- 
porting them  on  roller  bearings,  which  relieve  the  walls  of 
their  thrust ;  and  the  danger  of  the  common  mansard  roof 
has  been  in  a  material  degree  reduced  by  the  substitution 
of  iron  for  wood  as  a  support  for  the  slate.  Nevertheless, 
as  concerns  warehouses,  the  security  is  only  relative,  for  no 
safeguard  can  be  provided  to  prevent  the  weakening  and 
falling  in  of  iron  beams  raised  to  any  temperature  ap- 
proaching that  of  a  cherry  red,  and  with  inliamm.ablo  con- 
tents there  arc  no  buildings  that  are  really  iiroof  against 
fire.  Of  late  years  the  danger  has  been  materially  increased 
by  the  storage  of  petroleum  oils,  the  vapors  of  which  com- 
bine with  atmospheric  air  to  form  explosive  compounds; 
but  this  may  be  somewhat  provided  against  by  securing  a 
free  circulation  of  air  throughout  the  building,  to  carry 
off  the  vapors  before  the  explosive  point  is  reached.  It 
was  an  axiom  of  architects  nearly  a  century"ago  that  good 
party-walls  between  buildings  form  the  best  preventives 
of  the  spread  of  fires  from  house  to  house,  and  that  similar 
means  will  j^rcvent  it  passing  from  one  room  to  anotlier  in 
the  same  building.  But  a  defect  in  many  brick  walls  exists 
in  the  mortar,  which  frequently  crumbles  from  heal.  The 
quality  of  the  mortar  used  is  of  even  more  iinporlauce  than 
that  of  the  brick.  The  covering  of  walls  with  a  fire-resist- 
ing cement  has  been  suggested,  but  this  would  be  open  to 
the  same  drawbacks  as  stone  and  cast  iron — viz.  splitting 
and  cracking  when  heated  and  subjected  to  the  contact  of 
cold  water.  To  secure  as  far  as  possible  immunity  from 
the  worst  results  of  fire,  the  building  shcuild  be  constructed 
with  special  reference  to  the  class  of  merchandise  it  is  de- 
signed to  hold.  The  storage  of  petroleum,  rosin,  turpen- 
tine, etc.  would  be  best  in  underground  receptacles  covered 
only  by  alight  structure,  the  rule  holding  good  in  this,  as 
with  oilcloth  factories  and  the  like,  that  it  is  better  that 
the  whole  should  be  rajiidly  swept  away  than  that  the 
standing  walls  should  hold  the  fl£imes  like  a  blast  furnace. 
In  warehouses  the  nearest  ai>proach  to  perfect  fircproof- 
ing  is  found  in  the  employment  of  brick  walls,  and  con- 
crete floors  and  ceilings  supported  by  girders  having  their 
weight  uniformly  distributed  upon  the  walls.  In  New 
York,  floors  of  corrugated  iron  and  cement  have  long  been 
in  use,  but  the  objection  to  iron  is  so  great  that  some  archi- 
tects have  recommended  wood  strongly  pugged  with  cement 
as  preferable.  It  is  notable  that  wooden  beams  having 
only  their  sides  exposed  to  flame  are  seldom  burned  in  to 
a  greater  depth  than  one  inch;  and  when  the  surface  is 
protected  bv  cement,  even  this  is  much  diminished.  But 
the  end-section  of  wood  exposed  to  fire  burns  away  with 
great  rapidity.  The  construction  of  perfectly  fireproof 
stairs  is  a  greater  jjroblem  than  that  presented  by  walls  or 
eeilino-s;  .and  for  these  well-pugged  wooden  beams  have 
been  recommended  as  preferable  to  iron  as  supports  for  the 
brickwork,  which  should  always  be  used  instead  of  stone. 
The  utility  of  brick  as  a  fire-resistant  received  a  remark- 
able demonstration  during  a  large  fire  in  Tooley  street, 
London,  some  years  since.  In  this  instance,  says  an  eye- 
witness. '•  an  immense  range  of  cellars  was  filled  with  oil, 
which  ignited.  For  weeks  this  oil  was  burning,  a  rolling 
sea  of  fl.ame.  The  cellars  were  vaulted  with  brick.  They 
had  this  glowing  mass  below  and  the  heated  >Uhri»  above, 
and  vet.  upon  a  careful  examination  after  the  oil  was^  re- 
moved, scarcely  a  trace  of  injury  could  be  detected."  When 
briok  arches  cannot  be  used,  the  same  writer  recommends 
"strong  wooden  timbers  thickly  pugged,  and  supported  on 
strong  wooden  posts,  in  i)referenee  to  iron  girders  or  iron 
columns."  But  it  must  be  remembered  that  in  this  use  of 
wood  everything  depends  upon  the  character  of  the  pug- 
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ging,  and  the  cement  used  in  this  country  is  inferior  to 

that  which  has  shown  the  uiility  of  tho  syotom  abroad — a 
fact  haviuf^  :i  positive  hejirinj;  on  tho  eoii!<truclioD  hero  of 
fireproof  dwfiliugjj  aliur  the  French  luaDoer,  hcreinufler 
referred  to.  The  isohition  of  the  several  stories  from  eimh 
other  is  ali^o  a  matter  of  importaui'e,  but  is  seldom  provided 
for;  tho  mo?:t  perfect  example  of  its  practice  in  this  coun- 
try is  the  buildin«;  of  Hiirper  A  liro-*..  \ow  York.  In  this 
there  are  no  openings  through  the  tiuors.  and  it  has  noit^ier 
internal  stairs  nor  hoistways,  tho  stairways  being  provided 
in  an  isolated  towor  conneulijig  with  the  building  by  iron 
bridges,  and  tho  hoistway  being  outside  of  tho  enclosure. 

Tho  number  of  fires  of  lato  years  ocourriug  from  tho  uso 
of  wool  as  a  material  for  mansard  roofs  has  led  to  tho  in- 
troduction of  several  now  methods  of  applying  iron  as  a 
support  for  tho  slate  :  and  such  should  always  be  employed. 
It  may  bo  remarked  that,  as  concern?  liroproof  floors,  some 
of  tho  oldtT  fireproof  structures,  so  called,  in  New  York, 
were  floored  with  boiler-plate  riveted  into  largo  sheets  and 
bolted  to  tho  beams  or  girders.  A  more  recent  plan,  that 
experimentally  resisted  severe  tests,  embraced  a  thick  layer 
of  clay  bedded  ujion  a  metal  support.  The  idea  of  tilling 
the  spaces  between  floors  and  ceilings  and  between  inner 
walls  with  a  fireproof  composition  capable  of  evolving 
water  and  ioeombustibio  gases  when  subjected  to  heat,  has 
a  certain  flegree  of  plausibility,  but  would  bo  too  expensive 
to  meet  with  favor,  and  would  bo  subject  to  dampness, 
(funpowder  magazines  have  be^n  surrounded  with  walls 
filled  in  with  alum  and  sawdust  as  a  safeguard  against 
tho  condu  "tion  of  heat  to  the  explosive  contouts. 

As  a  mt'iins  of  increasing  tho  proof  of  buildings  against 
fire,  a  plan  first  proposed  by  Sir  Samuel  B^ntham  in  1793 
is  now  aomiwhat  widely  adopted  in  London,  An  example 
is  shown  in  the  workshops  at  Nino  Elms  of  tho  Ljndon 
and  riouth-wt'storn  Ki-ilway,  in  which  "cast-iron  pipes 
with  small  holes  in  the  direction  required  are  laid  along 
the  roofs  on  tho  in!*idc,  and  so  arranged  that  each  shop  or 
portion  supplied  with  these  pipes  can  be  put  in  connection 
with  tho  water-supply,  and  in  turning  a  cook  the  pressure 
of  tho  water  (from  a  suitable  heaJ)  drives  it  through  tho 
tubes  and  out  through  tho  various  holes,  deluging  tho 
whi)lo  area."  Westminster  Abbey  has  recently  been  pro- 
vided in  one  of  its  towers  with  a  tink  holding  5000  gallons, 
and  conne-tod  with  a  system  of  pipes  and  hose,  whereby 
the  roof  may  ho  fl^jodel  at  will;  the  apparatus  cost  up- 
wards of  ii2U00.  It  would  not  be  difticult  to  provide  for  the 
automatic  turning  on  of  tho  water  by  the  action  of  tho  fire 
itsolf;  as,  for  example,  by  tho  use  of  fusible  plugs.  The 
mere  filling  of  hollow  beams,  etdumns,  etc.  with  water  is 
but  a  poor  precaution,  the  water  being  quickly  dissipated 
if  any  outlet  is  atford^d,  and  if  liermetically  enclosed  pro- 
viding exploding  steam  generators  when  subjected  to  great 
heat,  A  fireproof  monolith  has  been  projected  by  the  in- 
Venfor  of  the  bfton  (joi^/nrf,  the  water-passagos,  as  well  as 
flues  and  ventilating  shafts,  being  formed  within  tho  plas- 
tic m:us  of  cement  rluring  tho  proeens  of  construction. 

For  dwellings  in  which  economy  dictates  a  compara- 
tively slight  strutdur^',  and  to  a  greater  or  loss  extent  the 
uso  of  wooil.  (ho  Paris  system  is  preferable,  provided  a 
plaster  or  cement  equal  to  tho  French  is  used  for  pugging. 
This  plan  is,  in  brief,  as  follows:  Tlio  central  i<lea  is  to  se- 
cure tho  strength  of  wood  on  end,  anil  to  utilize  (ho  resist- 
ance of  plaster  to  the  direct  a-^tion  of  fire.  In  Franco  oak 
timber  is  commonly  use<I,  and  being  comparatively  dense 
adds  siimewhat  to  (he  elRciu-y  of  the  .•system,  the  closer 
woods  being  less  liable  to  (juick  ignition  than  our  hemlock, 
Bpruce,  and  pine.  The  framing  is  made  in  any  ordinary 
niannor,  but  battem-d  with  oak  battens  nailed  several 
inches  apart.  Ku'>ble,  burnt  clay,  stone  chips,  or  brick- 
bats freshly  broken  are  laid  into  the  space  between  the  two 
series  of  vertical  battens,  ami  plaster  of  Paris  is  then  ap- 
|)lted  to  each  side,  filling  up  tho  interstices  and  leaving 
smooth  cement  surfaces.  Tho  wood  is  thus  firmly  imbed- 
ded in  sinno  and  plaster,  au<l  |)ut  practically  beyond  tho 
reach  of  lire.  The  Ihinr-liinbers  are  laiil  in  tho  usual  man- 
ner, with  battens  naiUMl  on  their  lower  sides  covering  about 
half  tho  area.  Underneath  is  provideii  a  temporary  plat- 
form reaching  nearly  to  tho  battens.  Plaster  of  Paris  is 
then  worked  in  below  an  I  around  the  battens,  the  platform 
being  allowed  to  remtin  initil  the  plaster  has  set.  In  this 
manner  the  ceiling  of  the  room  below  is  formetl.  Above, 
upon  tho  timbers,  are  laiil  transverse  billets  or  battens  of 
wood,  that  rtx'eivo  an  upper  layer  of  plaster,  which  eonsti- 
tntes  the  floor,  either  with  or  without  a  flooring  of  boards; 
which  latter  in  this  case  forms  a  mere  fixture  of  the  room, 
and  is  incapable  of  eommnniealing  lire  to  parts  from  which 
it  is  separated  by  thicknesses  of  monoroto  or  |)Iaster.  Tho 
inner  or  partition  walls  are  made  in  the  same  manner  as 
the  outer  ones  just  tles<'ribcd,  even  when  these  latter  aro 
replaced  by  bricks.  The  stairways  aro  of  wood,  but  aro 
placcfl  between  walls  of  brick  or  in  some  cases  of  st  me,  in 
V..1.  II.  — s 


others  of  wood  filled  in  and  pugged,  and  are  filled  in  with 
solid  rubble  and  plaster,  which  practically  secures  immu- 
nity in  case  of  fire.  Jamks  A.  WiitT.XEy. 

Fireproof  Construction  in  Italy.  Destructive 
fires  sometimes  occur  in  Italy  in  maga/.ines  and  other 
buildings  where  great  quantities  of  combustible  materials 
are  stored,  as  also  in  wooden  structures  in  the  rare  cases 
in  which  such  arc  built;  but  in  stone  or  brick  private 
houses  ami  other  buildings  tho  fire  is  almost  always  con- 
fined within  the  walls  of  the  house  where  it  oriijinated. 

Tho  nfd  and  substantial  dwellings  of  most  Italian  towns 
are  built  on  the  following  pentral  plan:  The  o«/er  walls 
aro  of  rubble  masonry,  and  very  thick.  They  are  not 
lined  with  furring  or  otherwise,  but  the  plastering  is  ap- 
plied directly  to  the  inner  surface.  In  many  of  the  better 
class  of  Italian  houses  a  lining,  or  a  thin  detached  wall — 
sometimes  more  than  20  feet  high,  of  brick  laid  edtjew'me, 
and  only  '1  inches  thick — is  built  a  couple  of  inches  within 
the  inner  surface  of  the  outer  wall,  to  receive  the  plaster. 
This  inner  wall  is  stifiened  and  bound  with  the  outer  wall 
by  an  occasional  single  brick,  and  is  of  course  continu- 
ously boun<i  with  it  around  the  openings.  A  better  method 
of  8tifi"ening  and  binding  would  be  with  short  strips  of 
hoop  iron,  wliich  might  also  be  used  advantageously  at  the 
corners  and  exposed  places.  Such  linings  are  very  nearly 
as  dry  and  as  warm  as  wooclen  framing.  All  the  partition 
walls,  even  of  Kmall  chambers  and  closets,  are  of  stone  or 
brick,  and  the  door  and  window  casings  are  of  stone.  The 
Btitii-p(is€H  are  all  wholly  of  stone  (cheap  constructions 
often  with  trrttiU  of  tiles  laid  on  a  segment  of  a  stone  arch). 

It  is  obvious  that  in  this  mode  of  construction  there  is 
absolutely  no  combustible  connection  between  story  and 
story,  and  consequently  a  fire  can  communicate  from  ono 
story  to  another  only  by  the  breaking  down  of  the  floor. 
The  following  description  and  measurements,  taken  fr<Mn  a 
house  of  the  fourteenth  century  now  in  good  condition  in 
Florence,  will  serve  as  a  type  of  this  mode  of  construction. 
^h(.i  Jloorn  are  either  vaulted  with  brick,  the  crown  of  the 
vault,  including  the  tile  flooring,  resting  on  it,  not  exceeding 
■1"  or  5"  in  thickness,  even  in  a  room  'Mi  feet  square,  or 
they  aro  of  timber,  boards,  tiles,  and  mortar  laid  thin. 
Across  the  room,  at  distances  of  8  or  even  10  feet  in  tho 
clear,  are  laid  pine  or  fir  timbers  of  10"  by  10",  and  reaeh- 
ing  from  wall  to  wall.  On  the  sides  of  these  timbers,  from 
4"  to  0"  below  the  upper  surface,  are  spiked  moulded 
planks,  and  on  these  planks  aro  laid  joists  of  '.i"  by  4",  or, 
in  the  large  rooms  we  speak  of,  4"  by  0"  seantling,  the  up- 
per surface  of  the  joists  being  flush  with  that  of  tho  tim- 
bers. The  joists  are  Irom  10"  to  12"  apart,  and  between 
the  ends  of  each  pair  strips  of  boaril  are  nailed  to  the 
timbers  to  keep  tho  joists  in  place;  but  there  is  no  mor- 
tising in  the  framework  of  tho  floor.  On  the  joists  is  laid 
a  flooring  of  l]"  plank,  about  a  foot  wide,  with  a  nar- 
row stri])  of  thin  stutf  nailed  along  the  joists  on  the  under 
side.  On  this  flooring  tiles  arc  laid  in  mortar,  and  over  tho 
tiles,  usually,  but  imt  always,  a  thin  coating  of  stucco. 
The  under  side  of  the  flooring  is  left  exposed.  .Sometimes 
lathing  of  st^ps  of  wood,  rush  wiekerwork,  or  wire  netting 
is  used  to  receive  plastering.  l)eing  secured  to  the  under  sur- 
face of  the  joists;  and  very  cd'ten  painted  eloth,  stretched 
on  a  frame  secured  to  the  under  surface  of  the  joists,  is 
used  as  a  ceiling.  It  is  evi'lently  next  to  impossible  that 
such  a  flooring  should  take  tire,  or  even  be  set  on  fire. 

So  far,  the  Italian  method  of  building  might  be  em- 
ployed in  tho  r,  8,  at  a  little  advance  on  the  cost  of 
our  common  tinder-box  method  of  construction,  and 
with  little  or  no  inconvenience  or  disadvantage.  In 
ordinary  houses  tho  principal  partitions  of  stone  or 
brick  aro  carried  up  to  the  roof,  and  whore  they  occur 
answer  tho  purpose  of  principal  rafters.  In  the  houso 
above  described  the  wooden  ]>rineipal  rafters  are  of  fir- 
wood,  1(1"  by  111"  sciuare,  and  reach  from  the  wall-plate  to 
tho  ridge-pole,  which  is  a  stick  ti"  by  10"  square,  Tlio 
principal  rafters  are  from  10  to  II  feet  apart.  On  the  prin- 
cipal rafters  are  laid  cross-timbers  m-  joif^ts  tS"  by  10" 
square,  uixnit  1  feet  apart  ;  ami  on  these  the  rafters  proper, 
ot  2"  by  ;tA".  (u-  in  soiue  places  .'J"  by  :("  or  ;{"  by  4" 
scantling,  about  II  inches  apart  in  the  clear.  Snikcs  or 
nails  arc  occasionally  used  to  hold  the  frame  of  the  roof 
together,  but  there  is  nt>  mortising.  On  these  rafters  Ihero 
is  no  boarding,  luit  instead  are  laid  I -inch  flat  liles  0" 
by  i:i".  and  on  llnse  pa?itiles  in  mortar.  Slates  might  bo 
eniployi'd  upon  a  roof  (»f  Ibis  eonstruelion.  Such  a  roof 
will  certainly  not  lake  fire  from  sparks  or  any  ortlinary  ex- 
posure, and  it  would  indeed  be  a  hard  matter  to  set  it  on 
fire.  Tho  eorniee  anil  mouldings  ought  In  bo  of  firossed 
brick,  but  oven  if  of  wood  the  roof  would  not  bo  Tor;  muoh 
expose'!. 

In  1X74  the  Tiratojo,  a  large  thirteenth-century  utructuro 
in  I'lorencc,  wu-*  burned.     I's  floors  and  some  of  its  parii 
tions  were  of  wood.      In  some  of  its  apartments  large  i|uan 
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titles  of  straw,  lumber,  and  other  inflammable  material  were 

stoi'ed,  yet  though  the  upper  story  was  an  open  fofji/ia,  over 
which  the  ronf  vms  uphekl  by  pillars,  ami.  though  all  com- 
bustible matter  in  the  structure  was  burned,  the  fire  did 
not  spread  to  any  of  the  adjacent  buildings,  nor  did  the 
falling  roof  crush  in  the  vaults  of  the  lower  story.  It 
should  be  noted  that  although  the  fire  departments  of  Ital- 
ian cities  cannot  compare  lor  efticieney  with  those  of  Xew 
York,  it  is  extremely  rare  in  Italy  for  a  fire  to  pass  from  a 
burning  building  to  a  contiguous  structure,  owing  to  supe- 
rior modes  of  construction.  It  may  bo  observed,  too,  that 
the  people  of  Eurojje  are  generally  much  more  careful  in  the 
use  of  fire  than  those  of  the  U.  S. 

In  Central  (and  even  in  Xorchern)  Europe  tiles  are  al- 
most exclusively  uyed  for  roofing,  except  in  rural  districts. 
They  are  extremely  thin  (often  less  than  half  an  ineh  thick) ; 
very  bar  J  burnt,  or  indeed  almost  vitrified;  and  they  also 
have  a  gla/.iu-^  which  almost  entirely  prevents  the  lodging 
of  snow ;  an<l  to  prevent  the  driving  in  of  rain  under  the 
tiles,  as  well  as  to  reduce  the  probability  of  the  piling  of 
snow  on  the  roof,  it  is  common  to  give  th:^  roof  a  very  steep 
pitch.  Gi:o:t(:E  P.  Marsh. 

Fireprooling,  On  Mar.  17,  17;^6,  one  Obidiah  Wyld 
obtained  an  English  patent  for  '"making  or  preparing 
paper,  Hnen,  canvas,  and  such  like  substances  which  will 
neither  (lame  nor  retain  fire,  by  mixing  alum,  borax,  vit- 
riol, or  copperas  dissolved,"  and  dipping  the  fabrics  "into 
a  strong  infusion  of  the  said  materials  in  water  or  thiu  size 
made  hot."  Although  nearly  a  century  and  a  half  have 
passed,  no  other  method  of  fircproofing  has  avoided  its  use 
of  mineral  salts;  and  impregnation  with  alum,  borax,  or 
copperas,  as  the  case  m\v  be,  is  at  the  present  time  the 
best  treatment  for  fircproofing  and  preserving  wood,  which 
tims  treated  has  been  strongly  urged  as  th?  proper  mate- 
rial for  railway  cars  subjected  to  risk  of  fire  from  over- 
turned stoves  and  lamps  in  cases  of  collision,  etc.  Cop- 
peras especially  seems  to  be  equally  cllicacious  against  the 
quick  oxidation  of  combustion  and  the  slow  oxidation  of 
decay  ;  the  bo, lies  of  miners  buried  by  accident  in  English 
mines  hiive  been  recovered  intact  after  forty  years'  immer- 
sion in  the  water  holding  copperas  in  solution,  and  the 
woollen  garments  of  a  warrior  buried  during  the  Stone 
Age,  the  most  ancient  fabrics  known,  were  preserved  in  the 
grave  down  to  a  few  years  since  by  a  like  agency.  The  use 
fur  fireproofing  of  sulphate  of  ammonia  was  proposed  by  Dc 
Broza  in  IS.'iS ;  that  of  soluble  glass  by  Bethell  in  the  same 
year;  that  of  hydrochlorate  of  ammonia  by  Froggant  in 
1851,  but  this  last  docs  not  appear  to  have  received  serious 
attention.  The  use  of  tungstate  of  .^oda  and  phosphate 
of  ammonia  was  at  a  later  date  found  by  Dr.  Verseraann, 
after  a  Siiries  of  the  most  careful  experiments,  to  be  the 
best  adapted  for  common  use  with  cloth?,  etc.,  either  of 
these  rendering  the  lightes'  muslins  uninlla'nmable.  The 
tungsta'e  oi'  soda,  however,  has  this  advantage  over  the 
other,  that  it  may  be  used  with  starch,  and  docs  not  inter- 
fere with  ironing.  A  mixture  of  this  salt  with  starch  is 
sold  in  London  under  the  name  of  fireproof  starch. 

Alum,  borax,  sulphate  of  iron,  soluble  glasst  sulphate  of 
ammonia,  phosphate  of  amra  »aii,  and  tungstate  of  soda 
arc  the  substances  most  advocated  hitherto  for  fireproofing 
by  impregnation.  In  their  application  the  process  must  be 
varied  with  the  material  treated.  Cloth  fabrics  should  be 
immcrse'l  or  soaked:  wool  should  have  the  s;iUition  forced 
through  its  poi*es :  and  with  paper  the  sjlutioii  should  be 
worked  into  the  pulp  during  manufacture.  The  first  four 
are  better  suited  for  timber  than  for  fabrics.  Soluble  glas3 
may  be  used  for  surface-impregnation  of  the  same  mal3- 
rial,  but  experience  has  shown  it  to  be  a  treacherous  sub- 
stance, liable  to  effloresce;  and  theoretically,  at  least,  its 
free  alkali  tends  to  the  deterioration  of  any  organic  sub- 
stances with  which  it  may  be  brought  into  contact.  Sul- 
phate of  ammonia  does  not  appear  to  have  ever  been  thor- 
oughly tested;  and  although  a  fabric  treated  with  it  would 
perhaps  be  difiicult  of  ignition,  the  salt  would  probably  be 
dissipated  by  anything  approaching  a  high  heat.  The 
phosphate  of  the  same  base  is  eflicacious  as  a  fireproof, 
but  leaves  the  fabric  hai-sh  to  the  touch.  The  tungstate 
of  soda,  therefore,  should  be  used  in  preference  to  the 
others  for  light  articles  of  apparel,  curtains,  upholstery, 
etc. 

As  combustion  depends  upon  access  of  air,  light  wood- 
work may  ho  measurably  protected  by  fire-resisting  paints. 
These  are  e?])ecially  applicable  to  the  shingled  roofs  of 
farm-houses,  cottages,  etc.  One  of  the  oldest  is  composed 
of  3  parts  wood-ashes  ground  with  1  part  of  boiled  linseed 
oil,  and  apjiHed  with  a  brush  when  fresh.  Another  is  made 
by  mingling  lime  and  ashes  with  skimmed  milk,  the  casein 
of  the  latter  serving  as  the  binding  substance  for  the  min- 
eral particles.  A  German  recipe  for  fireproof  coating  is 
three  successive  applications  of  a  hot  solution  of  o  parts 
alum  auLl  1  \yjivl  c(>]ip?ras,  and  after  this  of  a  solution  of 


copperas  brought  to  the  consistence  of  paint  by  the  admix- 
ture of  pipe-elay.  James  A.  Whit.vev. 

Fireproof  Safes.  The  idea  of  rendering  the  con- 
tents of  an  iron  strong-box  secure  against  tire  by  lining  it 
with  a  fire-resisting  medium  originated  with  James  Conner, 
a  type-founder  of  Xew  York  City,  between  the  years  1829 
and  lS;i2.  This  safe  was  filled  in  with  plaster  of  Paris,  and 
was  used  in  the  office  of  the  inventor  during  some  years. 
He.' however,  does  not  appear  to  have  fully  appreciated  the 
importance  of  his  invention,  for  the  safe  was  allowed  to 
pass  into  disuse,  and  seems  to  have  been  nearly  or  quite 
forgotten,  even  by  the  inventor,  until  in  the  year  ISl^J  it 
was  reinvented  by  one  Fitzgerald.  The  latter,  in  defend- 
ing his  patent,  was  met  by  ])roof  of  Conner's  previous  in- 
vention, but  the  U.  S.  courts  decided  that  as  the  former 
had  abandoned  his  invention  without  giving  a  knowledge 
of  it  to  the  public,  the  latter  must  in  equity  and  sound 
public  policy  be  adjudged  the  legal  patentee.  From  this 
date  the  manufacture  of  fireproof  safes  received  a  lasting 
impetus.  Numerous  now  compounds  were  devised  for  fill- 
ing, the  advocates  of  each  chiiming  for  it  a  marked  supe- 
riority over  all  others  as  a  fire-resistant.  lint,  although 
Conner  was  the  first  to  make  a  fireproof  safe,  William  Marr 
of  London  was  the  first  to  patent  and  make  puldic  a  method 
of  construction.  This  he  did  in  18.34.  Marr's  invention 
diflfered  materially  from  Conner's;  the  farmer  tilling  the 
spaces  between  the  inner  and  outer  shells  or  casings  of  the 
safe  with  sheets  of  mica  pasted  upon  paper,  and  crowding 
the  space  between  with  burnt  clay  and  powdered  charcoal. 
or  in  lieu  of  these  with  powdered  marble.  The  next  alleged 
improvement  was  that  of  Charles  Chubb,  also  of  London, 
in  1838,  who  used  a  series  of  concentric  linings  of  iron 
plates,  the  intermediate  spaces  filled  with  baked  wood- 
ashes,  or  "such  other  slow-conducting  materials  as  will 
retard  the  transmission  of  heat."  A  third  improvement 
was  that  of  Thomas  Milner  of  Liverpool,  which  in  1840 
was  set  forth  by  him  as  consisting  in  forming  ''  boxes,  safes, 
or  other  depositories  of  an  outer  case  of  iron,  enclosing 
one,  two,  or  more  inner  cases,  with  spaces  between  them 
containing  an  absorbent  material,  in  which  are  distributed 
vessels,  pipes,  or  tubes  tilled  with  an  alkaline  solution  or 
any  other  matter  evolving  steam  or  moisture,  or  otherwise 
discharging  themselves,  on  the  exposure  of  the  box  or  other 
depository  to  beat  or  fire,  into  the  surrounding  absorbent 
matter;  which,  thus  pervaded  with  moisture  and  rendered 
difficult  of  destruction,  protects  the  inner  cases  or  boxes 
and  their  contents."'  In  1813  three  gentlemen  named  Tann 
brought  out  the  method  of  making  safes  fireproof  by  fill- 
ing the  spaces  with  ground  alum,  finely  sifted,  and  gypsum, 
also  finely  pulverized.  The  alum  and  gypsum  were  inti- 
mately mingled,  heated  to  liquefaction,  and  after  cooling  to 
a  hard  and  brittle  condition  comminuted  to  a  coarse  pow- 
der for  use.  This  mixture,  when  subjected  to  an  extreme 
heat,  would  give  off  water  from  the  plaster;  but  the  lack 
of  chemical  knowledge  on  the  part  of  the  projectors  is 
plainly  indicated  by  the  calcination  of  the  alum  before 
putting  the  filling  in  place.  In  1855,  George  Price  of 
Wolverhampton  coated  the  surfaces  of  metal  exposed  to 
the  filling  with  a  composition  to  prevent  corrosion  from 
the  contact  of  the  same.  He  used  powdered  alum  and  saw- 
dust as  a  filling.  During  the  previous  use  of  alum  it  had 
been  discovered  that  various  other  salts  containing  water 
of  crystallization  would  serve  the  same  purpose  in  the  fill- 
ing. 

The  construction  of  fireproof  safes  has  of  late  years 
formed  a  very  important  branch  of  manufacture,  and  many 
improvements  have  been  made  which  in  the  aggregate  have 
much  increased  their  utility.  But  the  essential  features  re- 
main the  same,  so  that  these  fireproof  receptacles  may  still 
be  classified  as  1st.  those  having  a  filling  of  some  simply  non- 
conducting material,  like  clay  or  concrete:  2,  those  fitted 
with  plaster  capable  of  giving  off  water  by  calcination, 
though  only  in  moderate  quantities;  3,  those  in  which 
alum  or  other  salt  yielding  a  large  jiercentage  of  water  by 
decomposition  is  mingled  with  the  jdaster  ;  and  4.  the  steam- 
safes,  in  which  vessels  cither  of  glass  or  metal  and  filled 
with  water  are  arranged  between  the  inner  and  outer  walls 
to  give  off  steam  when  subjected  to  a  high  heat.  The  first- 
named  class  is  of  doubtful  utility;  the  second  of  measura- 
ble value  under  many  conditions:  the  third  and  fourth  are 
the  best  as  yet  devised,  although  their  efficiency  in  any  easo 
depends  wholly  upon  the  judgment  and  care  displayed  in 
their  manufacture.  * 

Very  many  inventions  relating  to  fireproof  safe?  have  been 
developed  in  the  V.  S.  during  the  past  few  years,  among 
others  as  follows  :  In  18fi0.  the  attachment  of  the  plaster  fill- 
ing to  plates  suspended  between  the  walls,  so  that  in  shrink- 
ing its  diminished  size  will  not  permit  its  falling  from  its 
place;  also,  the  use  for  filling  of  pure  alumina:  also,  for 
the  same  purpose,  of  sulphate  of  iron  mixed  with  plaster 
of  Paris.     In  18t53,  the  construetion  of  a  safe  with  two  air 
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Hiid  steam-tight  casings,  one  within  tho  other,  and  with  the 
iutermodiate  space  lilknl  in  with  material  capiible  of  gene- 
rating; stuam  mnlur  hiL,'li  ht-at,  the  latter  uicltin;;;  fui=ibl« 
pluj;s  in  the  outer  easini;  to  permit  the  exit  of  the  steam: 
also,  tho  use  of  filliuj;  nunU'  of  plaster  of  Paris  set  with  a 
solution  of  starch;  also,  a  tilling  formed  of  a  compound  of 
calcined  and  powdered  gypsum  and  alum  in  pieces  im- 
bedded in  the  phistor  in  such  relativi'  prii|ujrtioiis  that  tho 
water  of  crystallization  in  the  alum  evolved  by  heat  shall 
set  the  plaster  ithis  last  is  tho  filling  of  one  of  tlie  most 
noted  and  offieient  safes  in  the  market) ;  also,  the  furnish- 
ing of  the  lilling  with  eavities  to  prevent  the  rupture  of 
the  ])arts  from  tlie  I'Xpansinn  <if  moisture  by  fre.*zing.  In 
ISfil,  a  fdiing  of  alum  in  small  lumps  rolled  in  plaster  and 
then  bedded  in  dry  clay.  In  T^tiii.  a  lilling  of  opsom  suits, 
either  alone  or  combined  with  sulphate  of  lime  or  plas- 
ter of  Paris  (this  also  ia  the  tilling  used  in  a  celebrated 
and  efficient  fireproof  safe).  In  ISGij.  a  novel  arrangement 
of  vessels  containing  water  between  the  inner  and  outer 
walls  to  form  a  steam-safe  (this  feature  is  essential  to  a 
well-known  safe,  as  that  of  imbedding  water-receptacles 
in  the  plaster  filling  is  of  another  hereinafter  mentioned). 
In  l^Gl,  prcvicllng  about  tho  wooden  inner  casing  a  layer 
of  folt  surrounded  consei-utively  by  a  metallio  lining,  a 
layer  of  eement,  a  water-chamber,  a  second  layer  of  cement, 
and  the  external  metallic  casing.  In  IStiS  nearly  a  score 
of  patents  for  firepniof  sales  were  granted:  among  others, 
upon  wood  imbelded  in  the  planter  tilliog  to  enhance  its 
non-conducting  power,  the  introduction  of  non-conducting 
material  between  the  plates  of  the  door  and  door-casings, 
the  use  of  fine  (common)  salt  as  a  filling,  w.vter-vessela 
stopped  with  glue  or  mucilage  inserted  in  the  cement  fill- 
ing, the  construction  of  tho  set  filling  with  ci'lls  fi)r  the  re- 
ception of  a  vaporizing  substance;  also  several  novel  forms 
of  steam-safes,  in  one  of  which  a  space  external  to  tho 
water-filling  was  provided  to  receive  tho  steam  from  tho 
filling,  and  thus  ])rovide  a  non-conducting  jacket  to  tho 
whole.  In  ISC'J,  the  use.  external  to  an  alum  or  similar 
filling,  of  cans  containing  steam  or  vapf)r  producing  sub- 
stance placed  betwCL'U  such  tilling  and  the  outer  casing  of 
the  safe;  also,  the  cmistruction  of  safes  with  a  water-sup- 
ply from  an  clevati'd  head.  Later  moditications  of  each 
typo  of  fireproof  receptacle  have  been  made,  but  none  ap- 
jiear  to  merit  particular  notice  in  this  connection.  It  must 
always  be  remembered  that  no  s;ife  is  absolufely  fireproof, 
although  several  manufacturers  make  them  capable  of  with- 
standing an  exceedingly  high  temperature.  Wherever  pos- 
sible, a  safe  should  be  imbedded  in  brickwork,  which  ex- 
perience has  shown  to  be  one  of  the  most  effective  of  all 
protections  against  the  injurious  transmission  of  heat. 

James  A.  Whitxky. 

Fire-ship,  a  vessel,  often  old  and  unscaworthy,  which 
is  laden  with  combitstiblcs.  are  1.  and  sent  into  the  midst  of 
an  enemy's  ships  for  tho  purpose  of  s^Ming  them  on  fire. 
This  ancient  device  has  been  frequently  tried  in  modern 
warfare;  and  though  som-'timcs  of  mu^^h  service,  as  in  tho 
war  of  Grt'ek  iniit'[>i'ndi'n  ■e,  it  can  never  bo  of  much  effect 
when'  employed  against  a  well-managed  steam-marine. 
This  service  is  moreover  fraught  with  groat  danger  to  tho 
aggressive  party. 

Fireworks,     .*^ep  Pykotechxy. 

Fire-Worshippers.     See  GcKBREsand  P,vnsi:risM. 

Firk'owitsch  (Aiiit.viiAM),  a  Jewish  archajologist.  was 
b.  at  Lui/.k,  in  the  ('rimea.  in  KSti.  He  was  the  son  of  Ca- 
raile  parents,  and  was  reared  in  the  faith  of  hi^  forefathers. 
(Sec  rAUMTi;s.)  Of  a  rcudy  min  1  :in  1  euger  for  learning, 
he  was  afforded  all  the  ailvanfagcs  which  tho  .lews  of  tho 
Crimea  ha<l  at  their  eoinuiunl.  These  were  but  scanty; 
must  of  his  knowlcilgc  consisted,  therefore,  of  a  thorough 
mastery  of  the  Hebrew  of  the  Old  Testament  canon  and  of 
tradition,  acquired  miinly  at  Kupatoria,  where  he  had  en- 
joyed t\vi  use  of  a  manuscript  library  belonging  to  Iho 
Car.iite  congregation.  lie  became  a  rabbi,  and  distin- 
gui-^hed  himself  in  his  oonni;clions  at  Cherson  and  Koslov. 
Mis  study  of  the  MSS.  at  KiijiatorJa  had  instilb'd  in  him  a 
love  for  ancient  Jewish  authors,  particularly  rar.iite-*.  and 
a  desire  to  see  the  study  of  Hebrew  literature  ami  of  ('arji- 
isni  rcviveil  inning  his  nation.  His  opportunity  to  urge 
the  matter  su.' 'cssfully  came  in  1S2.>,  when  the  Caraites 
of  K,ip:iTona  established  a  printing-press.  Firkowitsch 
finally  Ihmmiiu'  the  principal  guide  of  the  Crimeun  (.'araites 
not  only  in  the  reproduction  uf  ancient  MS.^.,  but  also  in 
the  selection  of  nimlern  works  worth  printing,  rnsutisfied 
by  the  meagre  su])p!y  in  the  rrimeii.  Firkowitsch  visited 
the  scaftercil  t^aniite  coniTnunitics  in  Turkey,  .^yria.  Pal- 
estine, Persia,  and  the  Cimcasus,  not  shunning  any  diing'-r 
or  privation,  iletcrmincd  to  unearth  the  treasures  of  tho 
past.  He  penetrated  into  the  very  depths  of  Asiatic  wil- 
dernesses, senrehing  wherever  he  uitglit  hope  to  find  n  frng- 
m -111  «'f  Carailc  an'if|uity.     "  lie  gulhered  rolls  of  the  hnw 


and  other  MSS.  that  for  ages  were  not  imagined  to  exist, 
havingceased  to  be  legible  even  to  their  possessors.  Entire 
books  or  mutilated  M8.S.  wen-  brought  out  of  hiding-places 
previously  unexplored — some  of  high  antiquity  and  in  ex- 
cellent preservation;  others  faded  and  rotting  in  tattered 
fragments.  .  .  .  His  keen  eye  discovered  and  deciphered 
insv-riptions  in  broken  or  abraded  marbles  that  the  showers 
or  frosts  of  ages  had  nearly  obliterated."  (Ul'Lk,  HiHt.  Kn- 
vaiu-  Jfirx,  p.  ins.)  He  dug  under  celliirs,  tore  up  the  I'ot- 
ten  raftersof  old  buildings,  anywhere,  everywhere,  in  search 
of  his  precious  MSS.  He  brought  together  and  deposited  in 
tho  Imperial  Liltrary  at  St.  Petersliurg  no  less  than  IJUO 
MS.S. — "  a  collection,"  says  the  Amilrmff  (  London,  July  '1^>, 
\^1\,  p.  10.')),  "  whieh  rivals,  if  it  does  not  surpass,  the  fine 
collection  of  Hebrao-Arabic  codices  at  Oxford."  In  the 
decipherment  of  these  MSS,.  Rabbi  Samuel  Pinsker  as- 
sisted and  fre((uently  guided  Firkowitsch.  They  are  not  yet 
as  widely  known  as  1  lu-y  de.-^erxe  to  be.  Mr.  Neubauer,  the 
Jewish  savant  uf  Oxford,  and  others  have  drawn  attention 
to  the  great  value  of  the  Firkowitsch  fragments  of  ancient 
MSS.  of  the  Old  Testament,  both  for  the  various  readings 
of  the  Hebrew  text  and  for  tlic  Masora.  Firkowitseh  d,  in 
IS7I.    (See  Caiiaiths.)  .1.  H.  AVokmas. 

Fir'man  [Pers.  ycrman.  a  •' command  *'],  in  Oriental 
countries  the  certificate  or  written  mandate  of  a  sovereign 
or  government.  It  is  especially  applied  to  the  passports 
issued  to  travellers  in  Turkish  countries. 

Fir'inicus  Mater'nus  (Jri.irs),  a  writer  on  mathe- 
matics and  astrology,  was  b.  in  Sicily,  and  flourished  in 
the  time  of  Constantine.  He  followed  at  first  the  profes- 
sion of  an  advocate.  He  wrote  in  Latin  a  work  entitled 
MnthcHctm  Hhri  VII f.  (A.n.  .'t;')4).  which  treated  of  astro- 
logical subjects,  such  as  nativities,  the  infiuence  of  the 
stars  on  human  life,  etc.,  more  than  of  mathcmatie*.  The 
work  is  still  extant,  and  was  printed  by  Aldus  ( 1199).  Tho 
author  was  evidently,  from  several  passages  of  his  work,  a 
heathen.  If  the  treatise  I)c  rrrttrc  prn/ttuarum  rclit/ininnii, 
which  is  ascribed  to  Julius  Firmicus  Maternus,  be  by  the 
same  author,  he  must  in  his  later  years  have  become  a 
Christian.  Hut  it  is  more  probalde  that  this  work  is  by 
another  writer  of  the  same  name,  who  flourished  at  tho 
same  period,  as  his  book  is  dedicated  to  Constantius  and 
Constans.  the  sons  of  Constantine.  It  is  a  vigorous  de- 
fence of  the  Christian  religi<»n  against  the  errors  of  pagan- 
ism, which  he  exhorts  the  emperors  to  (h'stroy.  The  best 
edition  is  by  Miintcr  (Copenhagen.  1821)) ;  also,  with  Minu- 
ciris  Felix,  by  Oehler  (Leipsic.  IS17).  (See  Hkutz, />(V«e;7. 
<fr  Jnlio  Fi'rmirn  Mtitcyno,  Copenhagen,  1SI7.) 

H.  T)RI«LEIt. 

Fir'mill  (Gii.ks),  English  clergyman  and  physician  in 
America,  b.  in  Suffolk,  Kngland,  lfJ15,  came  to  New  Kng- 
lan<l  witli  Uev.  John  Wilson  in  lit;;2.  Returning  to  Fng- 
land.  he  came  again  to  New  FiUgland  in  1G:'.7,  and  Jan., 
t  Ipswich, 
o  Europe 
Colchester,  England,  in  lOtCi,  and  in  I('i.')l  at  Shalford, 
whence  ho  was  ejected  in  lIKll!.  His  last  settlement  was  at 
irnlgewell,  Essex,  England,  where  he  d.  in  Apr.,  ir)l'7. 
77/-'  It.tfl  CfiriHtian  (1070)  was  often  reprinted  in  England 
and  America;  also  wrole  theological  treatises. 

First-born  [Heb.  "102.  n"jU3:  Gr.  irpwrdrows.  LXX. 
and  N.  T. ;  \a\X.  juimixjeitituH,  Vulgate].  Tho  first-born 
son  among  the  Hebrews  was  the  first  child  of  the  father 
an-l  the  mother;  hence  he  is  spoken  of  in  regard  to  tho 
father  as  *•  the  beginning  of  his  strength  "  (Gen.  xlix.  .1; 
Dent,  xxi.  17),  and  in  regard  lo  the  mother  na  "(he  open- 
ing of  the  womb"  (Ex.  xiii.  2).  Hefore  the  establi-liment 
of  the  Hebrew  theocracy  the  rights  of  primogeniture  were 
recognized,  but  they  were  sometimes  transferred  Irom  (ho 
ohiost  to  a  younger  son.  as  from  Esau  to  .facob  (Oen.  xxv. 
2!»-:JI;  xxv'ii.  Iti-ID).  and  from  Reuben  to  Joseph  (1  Chrou. 
v.  l-.'l).  After  the  Mosaic  economy  was  tstulilisbed  such  a 
tninsfcr  was  forbiddeif  (Deal,  xxi."  I.')-!  7  ).  The  birthright 
consisted  in  a  double  portion  of  the  iuhcrilance;  that  is, 
the  cblcst  son  received  twice  as  much  ol  the  piitrimony  ii8 
any  one  of  the  youuL'cr  sons  (Went.  x\i.  I.>  17:  I  Chrou, 
V.  I.  2).  When*  Elijah  was  about  to  be  tran^liiled,  Elishft 
said  to  him,  "  I  prav  thee  let  a  double  portion  «d"  thy  spirit 
be  upon  mo"  (2  Kings  ii.  9).  He  nieaul  that,  like  a  lirst- 
horn  soti.  he  might  inherit  a  double  poriitm  of  Elijah's  pro- 
phetic prerogatives:  not  that  he  should  be  twice  as  great  a 
prophet  as  his  master,  but.  like  him,  be  at  (he  head  of 
"the  sons  of  the  prophets  "—their  supcrii»r  in  olliec;  and 
so  he  beeame.  It  is  nnwhere  said  in  (he  llible  that  the 
birthright  embraced  th-  family  priest houd  and  government. 
As  to  till'  family  piietilMHil,  nothing  specifiu  is  reconled. 
It  is  likely  that  the  eldc-t  sou  ollVdaled  in  pla -e  of  the 
father  when  he  was  absent,  or  after  his  ilrilh  while  the 
fiimilv  remained  together.  To  commemorate  (he  distrac- 
tion  of  the  llr,-«t-bor;»  of  the  Egyptians.  (Jnd  rcrp.jrtd  that 


]().'!9,  was  settled  at  Ipswich,  Mass.,  where  he  also  practised 
medicine.     Went  to  Europe  again  in  1041,  was  settled  at 
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the  first-born  males  of  the  Hebrews  should  be  consecrated 
to  him;  also  the  firstlings  of  their  cattle  and  the  first-fruits 
of  their  ground.  After  the  Exodus  their  first-born  sons, 
numbering  22,273,  were  substituted  by  22,000  Lcvites,  and 
the  271)  surjilus  were  redeemed  at  five  shekels  a  head 
(Num.  iii.).  The  tribe  of  Levi  thus  became  the  priestly 
tribe  for  the  nation.  But  how  this  affected  the  family 
priesthood  does  not  appear.  So  the  right  of  government 
naturally  inhered  in  the  eldest  son  in  the  absence  of  the 
fatjier,  or  in  the  ease  of  his  death  while  the  family  remained 
together.  This  pre-eminence  attached  to  the  eldest  son  in 
the  royal  family,  as  he  succeeded  to  the  throne  (2  Chron. 
xxi.  3),  though  in  special  cases  this  rule  was  reversed;  as, 
e.  7.,  Solomon,  who  for  theocratic  reasons  was  substituted 
for  his  eldest  brother  (1  Kings  i.).  The  first-born  son 
seems  to  have  had  authority  over  the  rest  of  the  family 
from  the  earliest  times ;  but  this  appears  to  be  distinguished 
from  the  peculiar  birthright  prerogative,  for  Esau  says  of 
Jai;uh.  ''Is  he  not  rightly  named  Jacob  [a  supplantcr]  ? 
fur  lie  hath  supplanted  me  these  two  times:  he  took  away 
my  birthright,  and  behold  now  he  hath  taken  away  my 
blessing  "  {Gen.  xxvii.  37).  In  the  blessing,  Isaac  said, 
"  Let  people  serve  thee,  and  nations  bow  down  to  thee  :  be 
lord  over  thy  brethren,  and  let  thy  mother's  sons  bow  down 
to  thee  "  (tien.  xxvii.  29).  So  it  is  said  that  the  birthright 
was  taken  from  Reuben  and  given  to  Joseph  :  *■  For  Judah 
]ircvailed  above  his  brethren,  and  of  him  came  the  chief 
ruler,  but  the  birthright  was  Joseph's"  (2  Chron.  v.  1.  2; 
cf.  txen.  xlix.  S-10;  Mic.  v.  2;  Matt.  ii.  fi).  As  the  first- 
born was  considered  more  vigorous  than  younger  children, 
having  been  begotten  and  brought  forth  before  the  parents 
had  lost-  their  strength,  and  first  developing  into  manhood, 
he  was  naturally  invested  with  superior  prerogatives  in 
the  family.  This  has  been  the  case  among  almost  all  peo- 
ple. Hence  the  destruction  of  the  first-born  of  Egypt  was 
considered  so  great  a  calamity,  and  hence  so  much  import- 
ance was  attached  to  the  first-born  of  man  and  beast  that 
by  the  Levitical  law  they  were  consecrated  to  Jehovah. 
The  male  first-born  of  men,  being  represented  by  the 
priestly  tribe,  were  redeemed.  When  the  child  wa-;  a  month 
old  the  father  paid  five  shekels  of  the  sanctuary  to  the 
priest,  and  so  redeemed  him.  If  the  child  died  before  he 
was  a  month  old,  the  rabbins  say  the  father  was  excused 
from  the  payment.  The  firstling  of  an  unclean  beast  was  also 
redeemed,  as  not  fit  to  be  offered  in  saeritice.  The  firstling 
of  an  ass,  for  instance,  was  to  be  redeemed  by  a  himb, 
otherwise  his  neck  was  to  be  broken.  The  firstlings  of 
clean  animals  were  not  to  be  redeemed,  but  otfere  1  in  sacri- 
fice (Ex.  xiii.  11-15;  xxii.  29,  30;  Num.  viu.  16-lSj 
xviii.  15-17). 

The  term  first-born  is  used  metaphorically  for  the  first, 
or  chief,  or  pre-eminent :  thus  (Job  xviii.  13),  '*  The  first- 
born of  death  shall  devour  his  strength" — i.e.  the  most 
deadly  disease  shall  destroy  him.  "The  first-born  of  the 
poor"  (Isa.  xiv.  30)  are  the  poorest  and  most  wretched. 
Uod  said  of  David  (Ps.  Ixxxix.  27),  "  I  will  make  him  my 
first-born,  higher  than  the  kings  of  the  earth,"  where  the 
second  clause  exphiins  the  first.  David,  as  the  royal  repre- 
sentative of  the  theocracy,  enjoyed  a  higher  prerogative  than 
any  heathen  monarch.  In  the  New  Testament.  prOtotokos 
occurs  nine  times.  Thrice  it  is  used  literally  (Matt.  i.  25; 
Luke  ii.  7:  Heb.  xi.  2S).  Christ  is  "first-born  among 
many  brethren  "  (Rom.  viii.  29),  as  he  is  "the  Son  of  God  " 
in  a  peculiar  sense — pre-eminent  among  the  sous  of  God, 
who  are  made  so  through  him  by  adoption  and  regenera- 
tion. He  is  called  "first-born  of  every  creature"  (Col. 
i.  15)  or  of  all  creation,  as  he  is  "  Lord  of  all.'*  beinc  the 
Creator  of  all  (cf.  Col.  i.  16;  Heb.  i.  l-fi).  He  is  called 
••first-born  from  the  dead"  (Col.  i.  1:^)  and  "first-begotten 
of  the  dead"  (the  same  word.  Rev.  i.  5),  because  he  was 
the  first  "raised  from  the  dead  to  die  no  more."  and  so  is 
"become  the  first-fruits  of  them  that  slept"  {Rom.  vi.  9; 
1  Cor.  XV.  20).  He  is  called  "the  first-begotten"  (same 
word,  Heb.  i.  6).  as  he  was  destined  to  occupy  the  highest 
position  of  honor  in  the  universe  (cf.  Ps.  Lxxxix.  27;^hil. 
ii.  9-11).  The  righteous  are  spoken  of  as  "a  society  of 
first-borns,  registered  in  heaven"  ( Fleb.  xii.  23),  because 
they  enjoy  the  freedom  of  the  city  of  God,  the  heavenly 
Jerusalem  ;  it  expresses  their  pre-eminent  dignity  and  dis- 
tinguished prerogatives.  (Cf.  Ex.  iv.  22;  Jer.  xxxi.  9.) 

"  The  English  rinetrine  of  primogeniture."  says  Bouvier, 
"by  which,  by  tlie  comniou  law.  the  eldest  son  and  his 
issue  take  the  whole  real  estate,  has  been  universally 
abolished  in  this  country.  So.  with  few  exceptions,  has 
been  the  distinction  between  male  and  female  heirs,"  (See 
BorviKR's  Law  Dirtt'onar}/,  under  the  words  "Descent"' 
and  "Primogeniture.")       "  T.  0.  Si'mmers. 

First-Fniits  [Heb.  H't^.O;  Gr.  i7rapx«i;  Lat.  prim!- 
ti\T].  The  offering  of  the  first-fruits  of  the  season,  with 
more  or  less  of  religious  ceremony,  is  a  natural  expression 


of  pious  gratitude  in  acknowledgment  of  the  Divine  bounty, 
and  was  practised  by  the  ancient  Egyptians.  Greeks,  and 
Romans,  as  well  as  by  the  Hebrews.  The  form  in  which  it 
is  first  expressly  commanded  by  Moses  (Ex.  xxii.  29)  im- 
plies a  custom  already  existing.  We  may  trace  it  back, 
])erhaps.  to  the  very  beginning  of  history  (Gen.  iv.  3,  4). 
t'nder  the  Mosaic  ritual  these  offerings  were  of  two  kinds 
— the  one  national,  the  other  individual.  The  national 
offerings  were  in  connection  with  two  of  the  great  national 
festivals;  the  first,  a  sheaf  of  barley  at  the  Passover,  when 
the  barley-harvest  began;  the  second,  two  hcives  of  bread 
at  Pentecost,  when  the  wheat-harvest  ended.  These  na- 
tional offerings,  which  had  a  solemn  representative  cha- 
racter, were  to  be  made,  of  cuurse,  at  Jerut^alem.  and  ceased 
with  the  destruction  of  the  Temple.  The  rules  to  be  ob- 
served are  laid  down  in  Lev.  xxiii.  Still  more  minute 
directions  are  given  in  the  Talmud.  Individual  offerings 
were  not  merely  in  acknowledgment  of  dependence  upon 
God,  but  also  for  the  sustenance  of  the  priesthood,  and 
were  to  be  made  throughout  the  country,  as  well  as  at 
Jerusalem.  Specific  directions,  bringing  out  the  religious 
significance  of  the  act,  are  contained  in  Dent.  xxvi.  1-1 1. 
Some  kinds  of  offerings  were  expressly  devoted  to  the 
priests*  use  (Num.  xviii.  12),  as  the  best  of  the  oil,  wine, 
and  wheat,  in  addition  to  which  mention  is  also  made 
(Deut.  xviii.  4)  of  the  fleece  of  sheep.  Of  young  trees  no 
fruits  could  be  taken  till  the  fourth  year,  in  which  they 
were  offered  to  the  Lord,  subsequently  to  which  they  might 
be  eaten.  Of  every  kind  of  produce  of  the  earth,  as  it 
ripened,  a  basketful  was  to  be  presented  by  each  Israelite, 
some  in  their  natural,  and  others,  as  wine  and  oil,  in  their 
prepared  state.  The  amount  of  the  gifts  of  the  first-fruits 
was  not  specified  in  the  Law,  and  the  field  was  thus  left 
open  for  Talmudic  casuistry  to  busy  itself  in  deciding 
what  wns  proper  or  obligatory.  The  gift  was  not  to  be 
taken  from  the  portion  designed  for  tithes,  nor  from  the 
corners  left  for  the  poor.  One-fortieth  (or,  according  to 
the  school  of  Shammai,  one-thirtieth)  was  accounted  a 
liberal  proportion  of  the  entire  produce,  while  a  moderate 
portion  was  a  fiftieth,  and  a  scanty  portion  a  sixtieth. 
But  whatever  was  offered  must  be  the  produce  of  the  Holy 
Land.  Beyond  Palestine  it  might  be  converted  into  money, 
and  thus  sent  to  the  Temple.  (See  Spencer.  De  Lnjibua 
Hebrsorum  RitnaUbuSy  iii.  9,)  R.  D.  Hitchcock. 

Fir-Avool,  a  fibre  prepared  to  some  extent  in  Germany 
from  the  leaves  of  Pinus  Mi/lrcstrh  (Scotch  fir),  and  made 
into  cloth  and  wadding,  which  are  believed  to  be  useful  in 
the  treatment  of  rheumatism  and  skin  diseases.  Fir-wool 
oil  is  an  oil  of  turpentine  made  from  these  leaves.  Fir- 
wool  extract  is  a  residual  substance  prepared  from  the 
leaves,  and  used  to  some  extent  in  medicine. 

Fisch  (Georges),  D.  D.,  a  noted  French  Protestant  cler- 
gyman who  figured  prominently  at  the  "  Evangelical  Al- 
liance" held  in  New  York  in  1S73,  was  b.  in  Switzerland 
July  6, 1S14,  and  was  educated  in  the  academy  at  Lausanne. 
After  entering  the  ministry  he  preached  for  nearly  five  years 
to  a  German-speaking  congregation  at  Vevay,  and  then 
emigrated  to  France  and  joined  the  French  Evangelical 
Church.  Became  in  184(i  the  successor  of  the  celebrated 
Adolphe  Monod  at  Lyons.  In  1855  removed  to  Paris,  and 
is  now  pastor  of  the  church  Taitbout,  where  he  is  the  col- 
league of  his  brother-in-law,  Edmond  de  Pressens^,  the  most 
learned  French  Protestant  ecclesiastic.  Since  18()3,  Dr. 
Fisch  has  held  the  presidency  of  the  "Union"  seeking  the 
coalition  of  French  Protestants,  and  is  a  director  of  the 
Evangelical  Society  of  France,  a  powerful  auxiliary  to  the 
**  Union."  James  H.  Worman. 

Fisch'art  f  Johanx),  sumamed  Mrntzer,  German  sa- 
tirist, b.  at  ^lentz  or  Strasburg  about  1545,  wrote  in  ])rose 
and  verse,  and  is  highly  admired.  Published  (Jluvkhafft 
SVhif  in  157f>,  and  d.  in  1614. 

Fisch'er  (Ersst  Kcno  Bertholp),  German  philosophi- 
cal critic  and  historian,  b.  at  Sandewalde,  Silesia,  July  23, 
1824,  studied  at  Leipsic  and  Halle,  and  delivered  lectures 
as  a  privatdoeent  at  Heidelberg  in  1S50.  Received  in  1855 
his  call  as  professor  of  philosophy  in  the  University  of  Jena. 
Diotima,  the  It/ea  0/  the  Bfnntiful  (Pforzheim,  1849),  His- 
tory nf  Modern  Phi/osnjjfn/  (6  vols.,  1852-72),  Apaloijii  for 
My  Doctrine  (1854).  Lof/ic  and  Mftapbyaics  (1852),  lincon 
of  Verufam  (1856),  and  Die  Selbstbe/ceniitnisse  Schitlera 
(1858),  are  among  his  works. 

Fish  [cognate  closely  with  tlfe  Ang.-Sax.^c,  Ger.  fisch, 
Dutch  vinch,  Gotluo  Ji'iks,  Scandinavian  _^«A",  and  remotely 
with  the  Latin  pi scix  and  its  derivatives].  This  name  is 
.applied,  in  a  popular  sense,  to  the  vertebrated  and  all  other 
inhabitants  of  the  waters  ;  in  a  scientific  sense,  restricted  at 
first  to  vertebrates  dwelling  in  the  waters  and  inspiring  air 
through  its  medium  by  means  of  branchiie  or  gills,  and 
later  to  a  still  more  limited  group.  (See  Ichthvologv.) 
General  Characters. — Fishes,  in  the  last  acceptation  of 
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tlio  torm,  may  be  defined  oa  lyri/erouti  vertebratew^  with  a 
Khttil  procided  with  membrane  or  denmil  bonea;  in  other 
words,  tbc   sbouldcr-girdle   forma  a   lyrtform  or   Tureula* 


shaped  apparatus,  like  a  bird's  wish-bone,  the  scapular 
bones  nml  their  adjuncts  of  the  two  sides  bcin^  connected 
below  at  the  mediua  Hue  ;  an  uir-bladder  (sometimes  lung- 


fekuk'ton  of 
like)  if-",  as  a  rule,  developed,  and  either  connects  with  the 
cesophagus  by  a  single  duct  (a?  in  the  Ganoids  and  soft- 
finufd  fishe:^),  or  is  entirely  closed  (as  in  the  spine-finned 
fishes);  the  skull  is  highly  developed,  and  is  provided  with 
membrane  bones,  or  \vith  dermal  shields  which  are  homol- 
ogous with  them;  the  shoulder-girdle  is  formeil,  in  great 
Eart,  by  largu  furcula-like  bones,  which  bound  the  region 
uhind  the  head,  and  which,  besides  meeting  at  the  median 
line,  are  generally  connected,  by  means  of  intervening 
bones,  with  the  skull;  these  external  scapular  bones  are 
also  membrane  or  dermal  bones,  and  are  not  developed  in 
the  Selachians:  to  the  internal  surfuces  of  these  bones  are 
attaehed  smaller  ones  or  cartilaj;'--'  (homologous  with  thi; 
8hunldor-girdles  of  sharks),  which  support  the  pectoral 
fins. 

The  gills  and  branchial  apparatus  are  contained  entirely 
within  the  cefdialio  cavity,  in  front  of  the  scapular  arch,  and 
consist  of  tiv)'  arches,  the  hindmost  of  which  am,  howt?ver, 
gcntTally  modified  into  jdiaryngeal  bones;  the  gills  are 
free  at  their  distal  margins.  The  brain  is  well  dtn-clopod, 
and  has,  generally,  approximately  equal  cerebral  ancl  ciptic 
lubes  and  a  lunderat*'  i-crcbollum.  The  heart  is  also  well 
d(-'VeIopi'il.  ami  in  all  the  forms  (except  some  Dipnoi)  is 
divid«'d  into  an  auricle  and  a  ventricle.  The  members, 
anterior  or  "pectoral,"  and  posterior  or  "ventral."  wlicn- 
ever  present,  arc  developed  as  "  fins."  In  addition  to  thcs:- 
there  are  also  generally  median  or  unpaired  fius  sustainfl 
by  rays  (peculiar  to  lyrifenms  vertebrates),  and  of  whieli 
the  dorsal  and  anal  are  connected  by  the  interveiitiun  of 
"interspinal"  bones  with  the  dorsal  antl  inferior  spines 
(neurapophyses  and  hiemapophyses)  of  the  vertebral  col- 
umn ;  these  fins  are  respectively  termed  "dorsal,"  "anal." 
anrl  "  caiidal."  The  caudal  must  by  no  means  be  confounded 
with  the  "  tail  "  or  "  flukes  "  of  the  whales,  which  are  to  a 
certain  extent  homologous  with  the  hind  limbs. 

Sueli  are  the  ehara_rtors  wliiclt  are  eninmon  to  all  true 
fishes;  that  is,  the  classes  Fishes  ancl  (ianoiils  of  Agassiz. 
etc.,  embracing  such  forms  as  the  flat-fishes,  cod-lishes, 
porches,  mullets,  bill-fishes,  pikes,  herrings,  carps,  electri- 
cal eels,  mormyroids,  cat-fishes,  true  eels,  ganoids,  ete. 
There  is,  however,  much  variation  in  other  respects  among 
these  numerous  constituents  of  the  class.  The  skeleton 
may  be  bony  or  cartilaginous;  the  caudal,  ventral,  and  even 
pectoral  fins  present  or  absent ;  scales,  cjf  very  various  cha- 
racter, present  or  abst-nt  ;  the  air-bladder,  either  meiiibra- 
naeuous  or  hini:  like,  pre-sent  or  absent;  and,  in  fact,  every 
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])ortinn  oT  the  framework   and   organization   generally  is 
liable  to  modification  of  some  kind.     Tho  character  and 


the  Perch. 

mode  of  association  of  some  of  these  modifications  may  bo 
best  exhibited  in  connection  with  the  systematic  relations 
of  the  class. 

In  the  typical  fishes,  known  as  Tei.eosts,  the  skeleton  is 
ossified  (whence  the  name) ;  the  optic  nerves  cross  (decus- 
sate) each  other;  the  heart  has  only  two  opposite  valves; 
the  outer  elements  of  the  seapuhir  arch  (pr(isciipuln)  are 
simple,  the  inner  elements  mostly  ossified,  and  usually  three 
or  two  in  number;  the  pectoral  member  destitute  ot  any 
representatives  of  the  humerus,  and  connected  with  the 
scapular  arch  by  several  (generally  tour)  narrow  bones 
(actinosts). — To  this  great  division  behmg  by  far  the  larg- 
est number  of  species  and  those  iiio^t  I'iirniliar  to  mo?t  per- 
sons:  they  are  grouped  in  a  number  of  orders  which  have 
been   named    rLiXTOGNATiri,    LoiMtoiiUANcniATES,  PKturu- 

I.ATES,     lli:MIU!tANCHIATES,     TeLOCEIMI  AI.S,     ScVriIOI'HOKi:S, 

Nkmatohnaths.  AroDES,  and  Oimsthosies;  and  to  these  the 
reader  is  referred. 

In  the  remaining  fishes,  united  by  most  recent  natu- 
ralists under  the  name  of  Ganoids,  the  skeleton  is  variable 
in  its  eomjiosition  ;  the  optic  nerves  do  not  cross,  but  are 
united  by  a  commissure;  the  heart  has  a  thickened  buUuis 
arteriosus,  provided  with  several  rows  of  valves  (but  with 
tliosc  of  each  row  sometimes  united  into  a  ridge,  as  in  the 
Lepidosirenids)  ;  tlie  elements  of  the  outer  portions  of  the 
scapular  arch  (i)rosea]iula)  are  in  some  double,  in  others 
united:  tho  inner  scajtulur  element  is  cartilaginous  an<i 
simple:  the  jiectoral  member  is  provided  with  two  basilar 
elements  (bounding  the  insertion  of  the  pectoral  fin  on  each 
of  its  sides),  or  with  a  single  judicle  corresponding  with 
the  humerus. — The  fishes  combined  under  this  last  division, 
although  not  now  numerous  in  species,  exhibit  extreme 
ditrereuees  when  eomjiared  with  each  other,  and  have  been 
even  considereil  (and  with  at  least  some  degree  of  jiropri- 
ety)as  constituting  several  suli  classes.  Commencing;  with 
those  types  which  aro  most  nearly  related  to  the  typical 
fishes,  the  characteristics  nniy  be  briefly  given  and  cim- 
trnsted  as  follows : 

In  the  first  group  (11  vocANorns)  the  skeleton  is  ossified: 
the  skull  also  exhibits  well-o«silicd  bunes  ;   suprauiaxillary 
and    int(»rma\ilhiry   bones    are  well   developed;    the  nasal 
apertures  are  both  external  :   preopercular  an<l  iutcri>per- 
cular  bones  aro  present;   the   hyoid  apparatus  is  well  de- 
veloped; tho  eeratohyals    sust:iin   a   number  of   branehio- 
stcgal  rays;  the  pc-toral  fin  ha- two  exicrniil  eitrtilagiiious 
basilar  elements  entirely   separated   fnim  each  other;  and 
the  air-bladder  conneets  with   the  (I'hopbagns  by  a  duet 
which  enters  it   from   above. — This  gnmp  contains  the 
orders  Cvci.ocANoins  (represented   in   the  V.  S.  by   the 
bowfins  or  Amiids)  and   Kiiomihm; ANoins  (ropreaenlcd  by 
the  alligator-gars  or  Lepidnsleids). 

In  tho  second  group    (  MiiArnio(;ANoii»s)  tho  skeleton 
7   is  also  in  great  part  ossified,  but  (he  centra  or  bodies  oi 
the  vertebra'  may  be  cither  ^isscous,  or  (in  extinel  types) 
ri'prcsonted  by  a  persistent   iioloehord  :   (he  skull  is  pro- 
vided   with   well-ossified    but    superfieial    bimcs  ;    snma- 
maxillary  and  iuternmxillary  bones  aro  distingnishiible : 
the  nasal  apertures  are  external  ;    preopercular  and    in- 
tcropcreular  bones  nn'  both   wanting;   the  hyoid  appa- 
ratus is  defective  in   the  branehinslejfal    rn\s:  the  pec 
toral   member  is  eonneeted  with   and   intiTposcil   at    its 
base  between  two  bones  converging  and  uniting  nt  their 
base   with   a  earlilago  representing  a  humeruH  ;  the    air 
bladder  is  highly  cellular,  and  cuunoots  by  its  dnct  with 
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the  floor  of  the  oesophagus. — The  group  is  represented  in 

the  present  age  of  the  earth  by  a  single  order  (Crofso- 
PTERVGlANs)  with  two  genera  {Poh/pU-nts  and  Calamoivh- 
tlii/s),  but  was  in  tmcirut  times  rich  in  species. 


Tlie  L.'pidosirt^u  l-^iiraduxa. 

In  the  third  group  (Dipnoass)  the  skeleton  is  in  part 
ossified  and  in  part  cartilaginous,  and  tlie  bodies  of  the 
vertebrae,  instead  of  being  ossified,  are  represented  by  a 
simple  notochord ;  the  skull  is  in  great  degree  cartilagin- 
ous, but  is  also  encased  with  superficial  and  thin  membrane 
bones  :  no  t:upramaxillary  or  intermaxillary  bones  are  dis- 
tinguishable; the  posterior  nasal  apertures  are  internal, 
/.  e.  in  the  mouth;  no  preopercula  or  interopercula  are  de- 
veloped: the  hyoid  apparatus  is  more  or  less  deffctive, 
especially  in  branL-hiostegal  rays:  the  pectoral  member  is 
connected  by  a  pedicle  (homologous  in  part,  at  least,  with 
the  humerus)  to  the  intrascapular  (coracoid)  cartilage;  the 
:\ir-bladder  is  replaced  by  a  true  lung,  which  is  more  or 
less  divided  into  two,  and  which  is  connected  with  the 
oesophagus  by  a  duct  or  rudimentary  trachea,  which  enters 
it  from  beneath. — This  type  is  represented  at  present  by 
three  very  distinct  genera — viz.  Lepirlosiren  iu  South  Am- 
erica, Protoptenis  in  Africa,  and  CeratodtiH  (so  called)  in 
Australia.  Formerly,  the  members  of  the  grtiup  were 
:imong  the  principal  representatives  of  the  class,  and  in 
tlie  triassic  period  of  Europe  the  Ceratmlus  of  Australia 
was  represented  by  several  typical  species  of  that  genus, 
which  was  originally  established  on  fossil  dental  plates. 


The  Common  Pturgoon. 

In  the  last  group  (Thonduogasoids)  the  skeleton  is  al- 
most entirely  cartilaginous  (and  from  this  circumstance 
the  groujj  has  been  named) :  this  is  the  case  especially  with 
the  vertebral  column  and  its  appendages  :  the  skull  is  also 
cartilaginous,  buf  is  covered  by  dermal  bones;  no  supra- 
maxillary  or  intermaxillary  bones  are  differentiated;  the 
nasal  apertures  are  external:  both  the  preopercular  and 
interopercular  elements  are  wanting;  the  hyoid  apparatus, 
as  iu  the  last  types,  is  defective  in  branchiostegal  rays; 
the  pectoral  member,  as  in  the  Hyoganoids,  has  external 
cartilaginous  basilar  elements  entirely  distinct;  and  the 
air-bladder  connects  with  the  oesophagus  by  a  duct  which 
enters  from  above. — To  this  group  belong  the  sturgeons 
(constituting  the  order  CiioNnROSTEi)  and  the  '"  ehovel- 
noses  "  or  **  paLldlc-tishes  "  of  North  America  and  Eastern 
Asia  (constituting  the  order  Selachostomi). 

While  the  four  groups  just  enumerated  are  the  only  great 
primary  types  of  ganoid  iishes  that  have  members  in  the 
waters  of  the  present  epoch  of  the  earth,  in  ancient  times 
there  were  some  very  strange  and  peculiar  forms  which  are 
not  referable  to  any  of  those  divisions,  but  which  appear 
to  stand  isolated  and  afar  from  all  others,  and  thus  neces- 
sitate still  another  primary  group.  The  types  alluded  to 
flourislied  among  the  tirst-known  tishes.  and  in  the  Silurian 
and  Devonian  epochs.  So  strange  are  some  of  these  in 
their  appearance  that  remains  of  them  have  been  referred 
to  the  Crustaceans.  Such  are  the  forms  which  have  been 
called  CephalaspidsB.  Others  ("  Placoganoidea")  are  al- 
most equally  aberrant  in  ap|>carance,  and  their  relations 
would  not  be  suspectetj  from  their  external  characters ;  but 
the  dental  armature  and  scapular  arches  of  a  species  dis- 
covered by  Prof.  Xewberry  in  Ohio  have  convinced  the 
writer  that  they  were  closely  allied  to  the  order  Sirenoidei, 
and  with  them  formed  the  super-order  Dipnoi.  The  vomer- 
ine :ind  palatine  dental  plates  were  contiguous,  and  seem 
to  be  homologous  with  the  palatine  platps  of  the  Sirenoidei. 

Limitations  of  Characters. — The  student  of  the  fishes, 
more  than  of  any  other  class  of  vertebrates,  must  dissipate 
all  ]trejudices  with  regard  to  the  value  of  form  in  deter- 
mining the  relations  of  members  of  the  class.  Forms  as 
diverse,  almost,  as  any  among  all  the  quailruped  mammals 
or  among  all  the  birds  are  found  combined  in  the  same 
natural  family  among  fishes,  and  on  the  other  hand  we 
have  forms  that  are  very  similar  associated  with  structural 


characteristics  that  are  very  dissimilar.  The  student  must 
also  dismiss  prejudices  respecting  the  constancy  of  members 
(tins  in  fishes)  in  weighing  their  systematic  relations.  The 
members,  Un-  exnnqitc-,  may  vary  in  the  same  family,  and 
^  entral  fins  may  be  present  or 
absent  in  closely-related  genera ; 
.scales  arc  also  by  no  means  invari- 
ably characteristic  of  fishes,  for 
they  likewise  may  be  present  in 
r  one  genus  and  absent  iu  another 

in  other  respects  very  closely  re- 
lated. But  although  the  presence 
or  absence,  ptr  sr.  of  parts  may 
be  comparatively  immaterial,  their 
structuxp,  vvhen  present,  is  all  im- 
portant. The  pectoral  and  ventral  members,  for  example, 
are  always  constructed  on  the  same  (jeneral  plan,  and  con- 
trast markedly  with  those  of  the  higher  vertebrates.  The 
character  and  mode  of  development  of  the  scales,  too, 
though  not  so  distincti\e  as  the  fins,  are  sui  t/turris  in  fishes. 
tif'i'jraphical  Distrilntiun. — About  9000  species  of  liv- 
ing tishes  are  now  known,  variously  distributed  and  found 
in  greater  or  less  numbers  in  almost  all  the  waters  of  the 
globe,  fresh  and  salt ;  the  greatest  numbers  of  species,  how- 
ever, are  found  in  tlie  tropical  waters,  and  especially  in  the 
seas  of  the  Indu-MoUuccan  Archipelago.  The  distribution 
of  the  types,  especially  of  the  marine  species,  to  a  consid- 
erable degree  coincides  with  thermometrical  conditions.  In 
the  }iolar  and  northern  temperate  regions,  for  examide,  are 
found  reiirescntativcs  of  the  families  of  Gadoids  or  cod- 
fishes, Lyeodoids,  Sticha?oids.  Liparidoids,  Cottoids  or  scul- 
pins,  and  others  less  known  :  in  the  tropical  regions  many 
forms  are  distributed  throughout  the  entire  zone  (and  there- 
fore designated  as  tropieopolitan),  this  being  especially  the 
case  with  many  genera  of  Labroids  (of  which  our  tautog  is 
a  northern  type),  Scarnids  or  parrot-fishes,  Pomacentroids, 
Gerroids,  Serranoids  or  groupers,  Sparoids  (of  which  our 
porgy  is  a  representative),  Carangoids  or  horse-mackerel, 
and  others;  numerous  species  of  these  fa- 
niilifs  being  found  in  torrid  waters,  while 
very  few  extend  far  northward  or  south- 
ward. In  the  antarctic  regions,  again, 
'  "^Tjs-»^  we  have  another  combination  of  forms; 
^"         ^  typical  cod-fishes  and  the  other  types  cha- 

racteristic of  high  northern  latitudes  are 
wanting,  but  are  replaced  by  several  pecu- 
liar groups,  which  seem  to  fill  an  analogous 
place  in  the  economy  of  nature,  having  a  superficial  resem- 
blance in  general  aspect,  although  they  are  not  at  all  (com- 
paratively speaking)  related  in  structure.  The  Gadoids, 
for  example,  are  replaced  by  J^otothcnioid^,  the  Lyeodoids 
by  peculiar  genera,  the  Cottoids  by  Hur])agiferoids,  etc. 
In  the  contrast  between  these  antarctic  and  the  arctic  forms 
we  have  evidence  of  the  absence  of  any  paramount  causal 
relation  between  temperature  and  structure:  and  it  is  neces- 
sary to  remark  here  that,  iu  addition  to  the  "tropieopoli- 
tan "  types,  each  great  region  has  a  number  of  character- 
istic and  peculiar  types. 

But  the  distribution  of  the  inhabitants  of  the  great  open 
seas  and  those  of  the  inland  waters  are  determined  by  dif- 
ferent conditions,  ^  might  a  priori  be  supposed.  ^Vhile, 
for  example,  the  inhabitants  of  the  opposite  sides  of  con- 
verging continents  are.  to  a  great  extent,  similar,  the  fresh- 
water species  of  those  continents  are  mostly  quite  dissimilar, 
and  especially  so  as  we  progress  southward. 

There  are  numerous  families  of  fishes  which  are  repre- 
sented in  the  fresh  waters,  some  exclusively  so;  others 
with  marine  species.  The  geographical  limitation  and  re- 
lation in  space  of  these  families  may  be  exhibited  under 
combinations  in  several  categories — viz. : 

(1)  Peculiar  to  North  America:  Scia;nida?  (Ilaploidono- 
tince),  Centrarchidie,  Aphredoderida^,  Amblyopsida*,  Per- 
copsidas  Hyudontidte,  and  Amiidae. 

(2)  Peculiar  to  tropical  Asia:  Platypterida\  Helostomida;, 
Osphromenida",  Nandida?,  Lucioeephalida;,  Ophiocepha- 
lida^  Notopteridw,  Salangida^,  Ilomalopteridie,  and  Siso- 
ridjp. 

(3)  Peculiar  to  Africa  :  Kncriida;,  Mormyridx,  Gymnar- 
chidos,  and  Polypteridje, 

(4)  Peculiar  to  tropical  America:  Centroporaidw,  Poly- 
centridte,  Sternopygida?,  Electrophoridie,  Hypophthal- 
midi^,  Trichomycterida\  Callichthyidte,  Argiida*,  Lori- 
cariidai.  and  Aspredinida?. 

(.t)  Peculiar  to  Australia:  Gadopsidse,  Ceratodontida\ 
(ti)  Peculiar  and  common  to  the  cis-tropieal  hemisphere 
— that  is.  Northern  America,  Eui'ope,  and  Northern  Asia: 
Gadidse  (Lotinj^),  Cottida?  (ITranidea;),  Percida-  (Percinie), 
Gasterosteida)  (GasterosteinaO,  Esoeid*,  Umbrida?,  Catas- 
tomidiE  (America  and  Eastern  Asia),  Salmonida;,  Acipcn- 
seridae,  and  Polyodontid*  (America  and  Eastern  Asia). 
(7)  Peculiar  and  common  to  Europe  and  Asia  :  Cobitida\ 
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^'H)  Peuuliar  and  common  to  South  America  and  Austra- 
Jadia:  Purcopuididic,  Ilaj)lochitonida>,  tialaxiidsci  and  08- 
tuoglussidse. 

(9)  Peculiar  and  common  to  tropical  and  sub-tropical 
Anicricii  :ind  Africa:  Cichlidiu,  Charuciuida',  and  Lepido- 
sirciiida'. 

In  addition  to  these,  tlie  family  Cyprinidio  is  represented 
in  (ho  entire  cis-tropical  or  "  arctogiean  "  hemisphere  as 
well  :is  in  Irifpieal  Africa  unci  Asia;  and  there  are  several 
monotypic  families  limited  to  very  small  regions,  such  as 
the  tvdmepharida,',  the  single  species  of  which  is  only  known 
from  Lake  Baikal.  There  are,  further,  a  number  of  fami- 
lios  (in  addition  to  several  already  mentioned)  which  arc 
chiefly  represented  by  marine  sjtevie^,  but  which  have  also 
a  greater  or  less  number  of  representatives  iu  fresh  water 
in  different  regions  of  the  earth  :  such  are  the  BrotuUdae, 
Bh-nniid:e,  (iobiidie,  Atherinidw,  Mugilidie,  Cypriuo- 
doutidiu,  Mierostomidte,  Clupeidiv,  DorosomidiC.  etc. 

Others,  again,  were  represented  tii  former  epochs  in  parts 
of  the  world  where  they  are  nut  udw  found,  and  especially 
to  be  noted  among  these  arc  twi  f;imilies  at  present  cha- 
racteristic in  their  distribution;  the  first  of  these  is  the 
Cobilidte,  which,  in  the  early  tertiary,  were  inhabitants  of 
Westei-n  America,  and  which  thus  increased  the  similarity 
of  tiie  fauna  of  our  (cis-tropical)  continent  with  that  of 
Nortiiern  Asia;  the  second  is  the  Ceratodontidie,  a  family 
whosj  representatives  have  been  long  known  from  fossil 
teeth  found  in  palieozoic  and  mesozoic  deposits  (and  which 
wore  referred  by  Prof.  Agassiz  to  the  sharks;,  and  had  been 
supposed  to  have  expired  toward  the  end  of  the  triassiu 
epoch  ;  yet  recently  (since  1S70)  two  species,  closely  allied 
to  those  found  in  the  triassic  beds  of  Europe,  have  been 
discovered  liviu'j  in  Australia;  and  thus  another  ancient 
typo  h:is  been  preserved  in  that  continent  to  illustrate  the 
past  life  of  our  own  hemisphere. 

If  wo  now  seek  to  apply  the  knowledge  thus  gained  to 
the  apjircciation  of  the  different  fish-faunas  of  the  globe, 
we  are  forced  to  the  following  conclusicnis  : 

Inasmuch  as  tlie  cis-tropical  hemisphere  shares  in  com- 
mon tlie  same  families,  and  to  a  considerable  extent  the 
aame  genera,  and  even  some  species,  it  is  presumable  that 
the  different  regions  of  that  hemisphere  have  derived  their 
inhabitiints  from  a  comtnon  jtrimitive  source,  although 
North  America  has  quite  a  large  proportion  of  forms  pe- 
culiar to  it.  The  relations  cjf  those  ]»ocnliar  forms,  how- 
ever, arc  in  all  cases  rather  with  some  found  in  the  rorthern 
hemisphere  (fresh  water  or  marine)  than  with  any  found 
elsewhere;  but,  at  the  same  lime,  towards  the  south-west- 
ern limits  of  our  country  occur  representatives  of  families 
which  arc  characteristic  of  tropical  America. 

Tropical  Asia  also  nourishes  a  numbt-r  of  peculiar  forms, 
but  the  relati<ins  of  those  arc  either  intimate  with  cis-trop- 
ical ones  or  with  marine  types. 

Africa  likewise  has  Cyprinoids  and  Anabantids  in  com- 
mon with  tropical  Asia,  and  Cyprinoids  in  common  with 
the  cis-tropical  hemisphere,  but  it  also  supports  several 
very  peculiar  families  for  whose  relations  we  have  to  seek 
in  other  continents. 

In  ^ropiciil  America  arc  to  be  found  the  nearest  relations 
of  some  of  those  African  types,  and  several  almost  or  quite 
limited  to  those  two  continents  :  on  the  other  hand,  in  tSouth 
America  are  found  several  families  hiiving  no  aiiulogues  in 
the  parts  of  the  world  yet  mentioned,  but  for  which  we  have 
to  turn  our  eyes  to  Austnilasia ;  and  there  wo  find  repre- 
eeulatives  of  not  only  the  same  families,  but  even,  it  has 
been  contended,  one  of  the  same  species.  Un<lcr  these  cir- 
cumstances we  lire  iilmost  compelled  to  believe  that  the  first 
fauna  of  South  .Vmeriea  wus  derived,  at  a  distant  epotrh,  to 
some  extent,  from  a  common  source  with  that  of  Africa  and 
that  of  Australia.  We  have,  however,  at  first  sight,  qmw- 
trary  indications,  but  tliey  are  not  irreconcilable:  the  most 
conspicuous  ami,  as  it  were,  obtrusive  types  of  South  Amer- 
ican fishes  are  amilogties  of  Africiin  forms,  memliers  of  the 
families  Cieldidie  and  Cluirucinidif,  but  tlie  specii-s  bi-Ioug 
to  widely  different  gi-nerii.  On  the  other  hand,  altliough 
the  types  common  to  South  Amerini  and  Australia  nr<f 
not  conspicuous  in  numbers  or  importance,  they  are  mui'h 
more  nearly  related  to  orresponding  Australian  HpiTies 
than  the  former,  an<l,  in  common  with  ollu-r  fa»'ts,  some- 
what tend  to  verify  Huxley's  views  respecting  an  '*  Austro- 
('ohimbinn  "  fauna. 

Ill  fine,  diviiling  the  earth  into  regions  distinguished  by 
gent'ral  iehlliyologiciil  peeiiliaritios,  several  primary  c()ra- 
binations  iniiy  bir  rtM-ognizeil — vi/.  (1)  iin  .! '  (7<*7'imi,  oin- 
bracing  Kurc'pe.  Norlln-rn  Asia,  and  Northern  America; 
(2)  an  Aii'ntir,  cmbraeing  the  Iropiual  portions  of  the  eon- 
linent;  (3)  an  A/rirttn,  limited  to  the  region  S.  and  K.  of 
thn  Desert,  ( 1 )  an  Ainen'niu,  ombraoing  the  Aineriea  par 
••j-rr/inirr  dcdinUrd  to  Amrrigo  Vespuool,  and  including 
the  trojjieal  iind  trnns-tropieal  portions;  and  (.''i)  an  Ann. 
trtditsifin.    Further,  of  thcHc  {u)  the  first  two  havo  intimate 


relations  to  each  other,  and  (h)  the  last  three  others  among 
themselves ;  and  sonn-  weighty  arguments  might  be  adduced 
to  support  a  division  of  the  launas  of  the  gloI>u  into  two  pri- 
mary regions  coinciding  witli  the  two  combinations  alluded 
to — (a)  Pliog.ka,  and  {h)  Eow.ea. 

Cltnntnlntju-ftl  UiHtnry. — No  representatives  of  the  class 
of  fishes  have  been  found  in  the  lowest  fossiliferous  rocks, 
and  it  is  only  when  we  reach  the  u]»permo8t  Silurian  or 
lower  iJevoniiin  that  we  fiufl  evidences  of  (heir  exist- 
ence in  fossil  bniics  or  teeth.  The  most  ancient  known 
fishes  belonged  to  tyjies  entirely  distinct  from  any  that  are 
in  existence  at  the  present  time.  As  already  mentioned  in 
the  remarks  on  the  primary  groups  of  fishes,  the  Placo- 
ganoids,  first  of  known  fishes,  hcraldeil  the  advent  of  the 
class,  and  these  were  the  predominant  species  apparently 
in  the  Devonian  epoch;  from  somewhat  later  ffirmations 
have  been  obtained  the  remains  of  representatives  of  or- 
ders still  existing.  Iiut  in  very  small  numbers:  such  were 
especially  the  Dipnoans,  which  were  llu-n  represented  by 
numerous  genera  and  t^pecics;  coeval  with  these  were  va- 
rious Selachians  or  sharks.  Almost  all  of  the  true  fishes 
existing  during  the  mesozoic  epoch  have  been  referred  to 
the  great  group  (d'  tianoids.  but  it  is  jirobable  that  somo 
havo  been  erroneously  identified,  and  that  they  belonged 
to  the  sub-class  of  Xcleosts.  No  universally  recognized 
species  of  that  group,  however,  h.ive  lieen  found  in  de- 
|)Osits  lower  than  the  cretaceous;  in  that  epocli  they  began 
to  culminate,  and  iu  time  became  the  greatly  promintnt 
forms;  and  in  the  present  epoch  almost  all  the  species 
(excluding  the  Selachians)  belong  to  this  great  group; 
and.  so  far  as  numbers  go,  all  of  the  living  Ganoids  might 
disappear,  .and  yet  the  loss  would  scarcely  be  apparent  in 
the  sum-total  of  the  class.  Of  about  9000  existing  species 
of  fishes  or  Teleostomes,  less  thau  100  do  not  belong  to  the 
Teleosts,  and  that  number  alone  represents  the  viirioua 
primary  groups  of  the  ganoid  fishes,  and  yet,  great  as  is 
the  number  of  the  Teleostomes.  and  small  as  is  that  of  Iho 
Ganoids,  the  latter  exhibit  much  greater  tlifferences  in  con- 
trast with  each  other  than  do  all  the  Teleosts  among  them- 
selves. Such  is  the  character  of  the  ditTerence  between  the 
animals  of  the  ]Mesent  and  the  distant  past  ])criods  of  the 
earth's  history;  and  it  is  fortunate  for  the  fulness  of  our 
knowledge  i\(  that  history  that,  although  with  few  lineal 
lieirs  left,  most  of  the  ancient  types  are  still  represented  by 
some  examples  of  their  organization.      Thkodore  (Jill. 

Fish  (IIamii.ton).  LL.D.,  b.  in  New  York  City  Aug.  .*i, 
IHOS,  a  son  of  Nicholas  Fish  ;  educated  at  Columbia  College 
in  his  native  city;  grailuated  in  IX^S.  was  admitted  to  the 
bar  in  New  York  in  iSi'.O  ;  was  in  ISiiT  chosen  to  the  State 
legislature:  then  served  in  Congress  in  I81.'i-4J:  was  licu- 
tenant-governc»r  of  New  York  1S47-49;  governor  of  New 
York  1S49-.M  ;  and  from  1851  to  1857  was  one  of  its  U.  S. 
Senators.  Was  in  1802  one  of  the  U.  S.  commissioners  to 
visit  sr)Mic'rs  contined  in  Contedcrate  prisons,  and  rendered 
valuable  service  in  negutiating  for  the  exchange  of  pris- 
oners. In  lS(>y  was  ap])oiiited  secretary  of  state  iu  the 
cal)inet  of  Presiclent  Grant,  his  term  of  ofticc  commeneing 
in  March.  Mr.  Fish  suggesteil  the  .luint  High  C.uumissiun 
between  the  U.  S.  and  (ireat  Britain  wliicii  met  in  1871  to 
settle  the  various  difficulties  between  the  two  nation.s,  in- 
cluding the  famous  Alabama  claims.  In  1872  he  became 
,  president  of  the  order  of  the  Cincinnati. 
I  Fish  (HvMii/roN,  .Iu.).  b.  in  AUtany,  N.  Y.,  Apr.  17, 
181H;  gr:iduiited  at  Columltia  College  180l»:  was  private 
secretary  to  his  father  18(*)i)-70;  in  187;i  graduated  itl  the 
Columbia  College  Law  Sehoid,  and  was  elected  to  the  New 
York  Assembly  ;  was  colontd,  ami  aide-de-camp  to  Gov, 
Dix.  He  is  a  lawyer  in  New  York  City,  and  resiiles  at 
Garrison's,  Putnam  oo.,  N,  Y. 

Fish  (Hi:nuv  t'l.AV),  D.  D..  American  Baptist  clergy- 
man, b.  at  Halifax,  Vt..  Jan.  '_'7.  ISL'O,  graduut.'d  at  Union 
Theological  Seminary^  N.  Y..  in  1S|.''>.  From  lsi:.  lo  18:»0 
was  ])astor  of  the  Baptist  church  at  Stunerville,  N.  J.,  and 
since  then  of  the  First  Baptist  church  at  Newark,  N.  J, 
Has  contributed  largely  to  the  extension  of  Baptist  churches 
and  to  the  interests,  educational  and  inij-sionary,  of  New 
,lersry.  /'rimifirr  i'irti/  Hcvirrii,  flifttori/ <iii'f  HrpuHHory  of 
f^utfti't  IC/ntj,i,iirr{:\  vols.),  Sf/fvt  lUnrotu'Hit /rum  tfiv  French 
ntui  fr%-nii(tii,  The  Price  uf  t\im\-l.lhrrUj^  tiwii  Whit  Pnid  it, 
are  among  his  works,  D.  at  Newark,  N.  .1.,  Oct.  2,  1877. 
I  Fish  {  Nirnoi.Asl.  h.  in  :<vw  York  Aug.  2H,  1758.  entered 
I  the  College  of  New  Jersey  at    Princeton,  N.  .1..  nl  the  age 

I  of  sixteen,  but  left,  and  » muiieed  the  study  of  law  with 

John  Motrin  Scott,  with  whom  he  served  in  177fi  as  aide-de- 
.  oamp.and  subwequeiiily  as  major  id'  brigade:  Nov.  21  major 
*!  of  the  Second  New  York  regiment,  and  at  the  close  of  the 
]  war  was  a  lieuleimnt  colond.  Cul.  Fish  wan  in  both  bat- 
'  ties  of  Saraloi^ii.  commanded  a  corps  of  light  infantry  at 
j  the  battle  of  Monmouili.  served  in  Sullivan's  expedition 
I  against  the  Indians  in   177tb  was  with  tho  light  infantry 
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under  La  Favette  in  1780,  and  in  1781  was  active  with  his 
ve^iment  in  the  operations  which  resulted  in  the  surrender  of 
Co^rnwallis  at  Yorldown,  Va.  He  was  adjutant-general  of 
the  State  in  Apr.,  17SG,  and  thereafter  for  many  years.  lie 
was  revenue  supervisor  under  Washington  in  1794,  and  a 
New  York  alderman  from  1S06  to  1817;  president  of  ^the 
New  York  Society  of  the  Cincinnati  in  1797.  D.  at  New 
York  June  20,  1833. 

Fish  (NicnoLAs).  A.  M.,  LL.B..  b.  in  New  York  City 
Feb  17  1846:  graduated  at  Columbia  College  in  1S07,  and 
.at  Harvard  College  Law  School  in  1869;  became  assist- 
ant secretary  of  U.  S.  legation  at  Berlin  July  1,  1871, 
and  in  July,  1874,  was  appointed  secretary  of  the  same 
legation. 

Fish'burn  (William),  American  ma.ior-gencral,  b.  in 
1760,  was  on  the  staff  of  (ien.  Anthony  Wayne  at  the  cap- 
ture of  Stony  Point,  N.  Y. ;  was  in  the  convention  which 
framed  the  State  constitution  of  South  Carolina;  then  a 
member  of  the  State  legislature,  and  d.  at  Waltcrborough, 
S.  C,  Nov.  3, 1819. 

Fish  Creek,  tp.  of  Humboldt  co.,  Nev.,  in  Fish  Creek 
Valley,  which  has  4000  acres  of  arable  land.     Pop.  11. 

Fish-t'ulture.  The  propagation  of  fish  has  for  many 
centuries  been  practised  by  various  nations  to  a  greater  or 
less  extent,  but  in  recent  times  it  has  received  an  immense 
impulse  from  the  discovery  of  a  method  of  artificial  im- 
pregnation of  the  ova.  As  is  well  known,  the  egg  in  ovip- 
arous animals  generally  is  impregnated  within  the  body  of 
the  creature ;  and  this  rule  was  supposed  to  hold  in  regard 
to  fishes  as  with  the  rest.  It  was  found,  however,  with 
fishes  that  the  eggs  are  impregnated  after  leaving  the 
p.arent,  and  it  was  also  found — and  this  was  what  gave  the 
discovery  its  practical  importance — that  fish-eggs  could  be 
impregnated  and  batched  artificially  by  man  with  vastly 
better  results  than  were  produced  when  the  fish  were  left 
to  themselves.  This  discovery  h,as  already  raised  fish- 
culture  from  a  position  of  no  importance  to  one  of  great 
practical  consideration. 

The  main  fact  upon  which  the  economical  importance  of 
modern  fish-culture  rests  is  that  by  .artificial  means,  fish, 
one  of  the  great  staples  of  human  subsistence,  can  be  in- 
definitelv  increased  in  quantity  with  a  very  slight  corre- 
sponding increase  of  cost ;  and  this  fact  in  turn  rests  on 
the  following  considerations:  (1)  The  possible  yearly  in- 
crease of  fish  is  very  great,  the  ratio  of  increase  varying 
from  100  to  1  in  a  yearling  trout  to  perhaps  1.000,000  to  1 
in  a  full-grown  sturgeon.  (2)  This  increase,  which  is  nearly 
all  lost  in  nature,  can  be  almost  entirely  saved  at  a  com- 
paratively insignificant  expense  by  artificial  impregnation 
and  hatching.  (3)  The  food  which  the  fish  get  their  growth 
on  in  the  water  after  they  are  hatched  is  not  a  source  of 
expense  to  man.  It  is  obvious  that  under  these  conditions 
fish  can  be  multiplied  to  a  vast  extent  at  a  trifling  cost. 
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and  that  consequently  the  culture  of  so  important  a  staple 
for  food  must  be  one  of  great  value. 

The  culture  of  sh.ad  in  the  U.  S.  furnishes  an  illustra- 
tion of  this.  At  an  expense  of  a  few  hundred  dollars 
shad  were  artificially  hatched  and  returned  to  the  Connec- 
ticut River  in  1867  by  Seth  Green,  one  of  the  pioneers  of 
American  fish-culture.  In  three  years,  the  time  required 
for  shad  to  mature,  these  fish  had  become  more  abundant 
in  the  river  than  they  were  before  the  white  man  began  to 
lish  them  out.  (See  Connecticut  Fisheries  Report,  1871.) 
The  increase  was  enormous,  and  the  fish  having  obtained 
their  food  in  the  ocean,  their  growth  had  cost  nothing. 
Thousands  of  tons  of  shad  were  added  to  the  produce  of 
the  Connecticut  River  that  year,  and  we  think  it  is  safe  to 
say  that  the  investment  of  stocking  the  river  artificially  in 
1868  returned  an  increase  of  a  thousand-fold. 

The  experiment  was  repeated  the  next  year  in  the  same 
river,  and  also  extended  to  other  rivers;  and  since  then 
shad  artificially  impregnated  and  hatched  have  been  trans- 
ported in  great'  numbers  to  the  Mississippi,  the  Sacramento, 
and  various  other  rivers  of  the  U.  S.  and  their  tributaries, 
which  were  destitute  of  shad;  and  from  the  U.  S.  they 
will  be  carried  to  other  countries,  making  the  ultimate 
benefit  to  the  world  of  the  artificial  culture  of  shad  almost 
incalculable,  and  showing  how  great  the  importance  of  the 
universal  culture  of  fish  must  be  when  the  results  of  the 
culture  of  one  variety  are  so  stupendous. 

The  honor  of  the  discovery  of  the  artificial  impregnation 
of  the  eggs,  on  which  the  achievements  of  modern  fish- 
culture  rest,  is  generally  conceded  to  a  lieutenant  (after- 
wards major)  of  the  Prussian  army  named  G.  L.  Jaeobi 
of  Hollenhausen,  whoso  experiments  were  published  in  the 
Hanover  Mnc/azhie  in  1763.  Four  hundred  years  before 
that,  however,  a  Roman  Catholic  monk  of  the  abbey  of 
Reome,  named  Dom  Pinchon,  hatched  some  fish-eggs  by 
an  artificial  process,  but  the  account  is  not  clear  as  to 
whether  they  were  impregnated  naturally  or  artificially. 


The  publication  of  Jaoobi's  successful  experiments  at- 
tracted considerable  attention  for  a  time,  but  led  to  no  im- 
portant practical  results,  and  the  art  seems  to  have  remain- 
ed forgotten  for  nearly  a  hundred  years,  when  it  was  redis- 
covered and  again  i>ractised  by  Joseph  Rcmy,  a  fisherman 
of  the  Vosges  Mountains  between  Alsace  and  Lorraine ;  and 
it  is  to  Joseph  Rfimy  that  the  discovery  of  the  artificial 
impregnation  of  fish-eggs,  as  far  .as  it  has  led  to  permanent 
results,  must  be  attributed.  Remy's  discoveries  soon  came 
into  public  notice,  chiefly  through  the  agency  of  M.  Coste, 
professor  of  biology  in  the  College  of  France,  and  event- 
ually led  to  the  establishment  of  the  extensive  fish-breed- 
ing "works  at  IlUningcn  in  1851,  formerly  the  property  of 
the  French  government,  but  now  in  possession  of  the  Ger- 
man emperor.  This  was  the  first  practical  effort  at  fish-cul- 
ture on  a  large  scale  that  was  based  on  the  .artificial  im- 
pregnation of  the  eggs.  Since  then  the  practice  of  the 
art  has  spread  over  Europe  and  America,  and  there  is 
now  hardly  a  civilized  country  which  has  not  one  or  more 
fish-breeding  establishments,  public  or  private. 

The  principle  of  the  artificial  impregnation  is  substan- 
tially the  same  with  all  the  varieties  of  fish  that  have  been 
experimented  with.  It  consists  in  mixing  the  eggs  of  the 
female  fish  with  the  milt  of  the  male  in  some  convenient 
receptacle  immediately  after  the  eggs  and  milt  leave  the 
fish.  The  fecundation  of  the  eggs  being  a  merely  mechan- 
ical process,  this  .artificial  mixing  impregnates  them  better 
than  if  the  fish  had  mixed  the  eggs  and  milt  themselves. 
The  subsequent  treatment  of  the  eggs  after  impregnation 
is  quite  various  with  different  kinds  of  fishes;  and  in  order 
to  fully  illustrate  these  differences  we  will  give  a  brief 
description  of  the  treatment  of  the  eggs  of  the  salmon 
(Snlmn  snlnr).  the  shad  [Alnm,  prmtabilia).  the  glass-eyed 
pike  (Lnciopercn),  and  the  yeWair  -perch  {Perca  jlarescens). 
These  are  representative  fish,  the  salmon  representing  the 
class  of  fish  depositing  their  eggs  separate  like  shot,  and 
spawning  in  cold  water;  the  shad  representing  the  (ish 
which  have  similar  eggs,  but  spawn  in  warm  water;  the 
glass-eyed  pike  representing  the  fishes  whose  eggs  come 
separate  from  the  fish  like  shot,  but  which  stick  insepar- 
ably together  upon  entering  the  water;  and  the  yellow 
perch  rqirescnting  the  fish  which  deposit  their  eggs  united 
in  a  gelatinous  mass,  resembling  frog-spawn. 

(1)  In  t,aking  salmon  eggs  the  parent  fish  are  usually 
confined  in  some  enclosure  where  they  can  be  conveniently 
caught,  and  a  female  with  ripe  eggs  having  been  found,  the 
eggs  are  stripped  from  the  fish  into  a  dry  pan  or  pail.  As 
soon  as  thev  are  taken  the  milt  of  the  male  is  also  stripped 
into  the  same  pan.  The  eggs  and  milt  are  then  thoroughly 
mixed  by  stirring,  and  leli  to  stand  two  or  three  minutes. 
Sufficient  water  is  then  poured  into  the  pan  to  stand  to  the 
depth  of  one  or  two  inches  over  the  eggs  They  will  now 
stick  together  for  some  time,  and  must  be  left  quiet  till  they 
separate  of  themselves,  which  is  in  half  an  hour,  more  or 
less,  cold  water  requiring  more  time  than  warmer  water. 
After  the  eggs  are  separated  they  are  thoroughly  washed 
from  the  superfluous  milt,  and  when  perfectly  clean  arc 
placed  in  the  hatching  apparatus.  This  apparatus  consists 
of  a  box.  trough,  or  any  wholesome  vessel,  through  which 
a  steam  of  pure  cold  water  is  conveyed  which  is  free  from 
fungus  and  sediment,  and  protected  from  living  enemies. 
The"},-  are  then  left  here  till  they  hatch. 

The  time  that  it  takes  salmon  eggs  to  hatch  depends 
wholly  on  the  tcmper.ature  of  the  water.  If  the  water 
stands  at  45°,  as  at  the  Cold  Spring  Trout-Ponds  at  Charles- 
town,  N.  II.,  it  will  take  70  days;  if  at  60°,  50  days;  if 
at  55°.  as  at  the  U.  S.  salmon-breeding  station  at  the  head- 
waters of  the  .Sacramento  River,  it  will  take  35  days.  After 
the  young  salmon  arc  hatched  they  are  usually  kept  in  con- 
finement and  artificially  reared  for  a  time  before  being 
placed  in  the  natural  waters  intended  for  their  final  desti- 
nation. They  .are  retained  in  this  way  sometimes  three  or 
six  months,  and  sometimes  a  year;  at  the  expiration  of 
which  time  they  are  turned  loose  and  their  artificial  life  is 
at  an  end.  The  same  general  treatment  of  the  eggs  is  usu- 
ally adopted  with  brook-trout,  salmon-trout,  char,  gray- 
lings, white-fish,  and  other  Salmonidffi. 

(2)  f^hait  lAlosa  pnestiibilia). — In  operating  with  shad 
the  eggs  are  generally  taken  from  the  parent  fish  as  they 
are  drawn  up  in  the  seine,  this  fish  being  too  delicate  to  be 
caught  and  kept  alive  in  confinement.  Shad  eggs  are  usu- 
ally taken  in  water  instead  of  in  a  dry  Jian,  the  eggs  im. 
pregnating  as  well  in  water  as  without,  while  with  Salniou- 
idareggs,'unnatural  as  it  seems,  the  presence  of  water  is 
unfavonible  to  impregnation.  The  eggs  after  being  taken 
are  treated  at  first  in  the  same  way  that  salmon  eggs  are, 
but  after  thev  are  washed  they  are  placed  in  a  box  with  a 
wire-netting  bottom,  which  is  so  anchored  in  the  river  from 
which  the  parent  shad  are  taken  that  there  is  a  constant 
oircul.ation  around  the  eggs.  The  water  always  being  warm 
in  shad  rivers  at  the  spawning  season,  these  eggs  hatch  ir 
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ft  fi'W  days.  Unliko  tho  salmon,  tbo  young  shad  are  not 
kept  any  great  length  of  time  in  confinement,  but  are  soon 
turned  loose  into  the  river,  or  it"  intended  for  transjiorta- 
tiun  are  moved  as  soon  as  |)0ssible  after  lu'ing  hatchud. 

(3)  (I'/nMH-ri/iii  f*if,'c  (  fjitcioperva). — The  eggs  of  the  ghiss- 
eyed  piko  are  taken  on  plates  of  glaas  or  something  similar, 
care  being  taken  to  deposit  only  one  layer  on  each  plate. 
This  care  is  necessitateil  by  the  fact  that  the  egg?:,  being 
coated  with  a  very  adhesive  lilni,  will,  if  piled  together, 
stick  so  irlostdy  that  the  interior  layers,  being  wholly  ex- 
cluded from  the  air  and  water,  will  suffocate  and  die.  The 
eggs  which  have  been  taken  on  tho  glass  a<lhere  to  it  very 
strongly,  nnd  may  be  (ilaeed  in  any  favorable  spot  under 
running  wafer  where  they  ^^ill  be  protected  against  sedi- 
ment, fungus,  and  living  enemies.  As  but  little  is  now 
known  about  the  habits  and  rer|uirement8  of  the  very 
young  fish,  it  is  thought  the  best  way  after  hatching  them 
is  to  place  them  as  soon  as  possihic  in  tht)  waters  which 
they  are  intended  to  stock.  A  favorable  temperature  for 
hatching  f.Hcioprrm  oggs  is  50°  K.,  and  a  number  of  these 
eggs  experimented  with  by  tho  writer  in  1873  were  one 
month  hiitehing  in  water  averaging  17°  K. 

(4)  )V//<.ir  /\irfi  {!*erca  jUtrenfitiH). — -The  eggs  of  tho 
yellow  perch,  which  come  out  in  gelatinous  folds,  are  tho 
easiest  to  hatch  of  all  lish-eggs.  It  is  only  necessary  to 
impregnate  Ihem  in  the  usual  way,  and  to  keep  them  in 
moderately  clean  safe  water  having  a  slight  circulation.  A 
temperature  of  from  .">0°  to  (iO°  is  favorable  fur  them,  and 
they  hutch  in  this  temperature  in  two  or  three  weeks. 

The  methods  by  which  modern  tish-oulturc  is  now  prac- 
tised niiiy  bo  reduced  to  four,  as  follows: 

(1)  The  fiah  are  operated  upon  at  their  own  river,  and 
when  the  eggs  are  hatched  the  young  fry  are  replaceil  in 
the  river  for  the  piirpos.'  of  increasing  th:?  stock.  This  ig 
tho  way  in  which  lish-cnlture  has  been  practised  with  sal- 
mon in  tho  Tay.  (Jalway,  and  other  rivers  in  Great  Britain; 
in  the  Connecticut,  Hudson,  and  other  rivers  in  tho  U.  S, 
with  shad, and  in  trout-brooks  in  various  places  with  brook- 
trout. 

(2)  Tho  young  fish  when  hatched,  or  in  simo  cases  tho 
eggs  when  sufficiently  matured,  aro  transported  from  tho 
place  of  thoir  nativity  to  other  waters  which  it  is  thought 
desirable  to  stock  with  them.  This  is  tho  caso  with  tho 
German  (tormerly  French)  imperial  fish-breeding  estab- 
lishment at  lliiningen,  with  tho  U.  S.  government  estab- 
lishments at  the  heid-watersof  the  Sacramento  and  on  the 
Penobscot,  and  in  part  with  tho  sbad-hatohing  works  of 
Various  rivers  of  tho  U.  S. 

{'.\)  The  fish  are  bred  and  raised  at  private  establish- 
ments.  which  Jire  supported  bv  the  sale  of  the  spawn,  young 
fry,  and  mature  fish  to  parties  who  wish  to  stock  other 
waters,  and  also  in  tho  ease  of  the  full-grown  fish  for  tho 
purpose  of  the  table.  This  is  true  of  the  Troutdalo  Fishery 
at  Kes.viitk.  Cmnoerland,  in  England,  and  of  tho  various 
trout-breedini;  establishments  of  the  I'.  S. 

(4)  Fish  of  dilVerent  varieties,  naturally  bred,  arc  caught 
and  transportcil  alive  to  waters  which  are  destitute  of  these 
varieties.  This  is  the  way  in  which  hundreds  of  ponds 
and  lakes  in  Xew  Vork  and  New  Knghind  have  been  stocked 
with  black  bass,  saluioti-trout,  glass-ey<;d  pike,  and  \arious 
otlier  fish.  It  was  in  this  way  also  that  the  attempt  was 
made  to  stock  the  waters  of  California  with  Eastern  varie- 
ties of  fish  by  means  of  tho  California  aquarium  car,  which 
was  wrecked  ai  l.lie  Elkhorn  River  in  Nebraska. 

It  is  mainly  by  lb"  above  inotliods  that,  lish-culturo  is 
practiserl  in  mudern  times.  A<?tual  upcr.Liions  in  fish-cul- 
ture at  the  present  time  are  (|uito  extensive,  especially  in 
the  U.  S.  Ilosides  the  large  lish-brecding  works  at  llii- 
ningen and  others  NimiUir,  both  pultlie  and  private,  in  Ih*' 
European  states,  there  are  in  the  U.  S.  several  humircil 
places  where  troiit-Kreeding  is  carried  on.  In  most  of  lli(< 
Northern  and  Middle  States,  and  in  some  others,  tlu-re  are 
duly-appointed  fish  eouimissions,  for  which  iiiinual  appro- 
priations are  made,  tmd  through  wlmse  inslrumeiitality 
great  resulfs  hiivo  been  already  aceomplishel  in  the  in- 
creasing of  shad. black  bass,  and  utlir-r  varieties  of  fish,  and 
greater  nndertiikings  aro  still  eonlemplafed.  The  U.  S. 
government  also  is  doing  a  great  deal  in  the  way  of  ilis- 
tribnting  shad  and  salmon  over  the  country,  ami  h:is  a  lurge 
sahnoti-lirecding  station  in  Californiaand  anotherin  Main<'. 
By  means  of  all  these  agencies  troult  salmon,  shad,  salmon- 
trout,  black  bass,  and  all  the  other  liiicu'  xarieties  of  lish 
havo  been,  or  will  soon  be,  introduced  into  the  principal 
waters  r)f  the  U.  S. 

Fish-eulturc  is  without  doubt  destined  to  bo  ono  of  tlio 
great  practical  arts  of  the  present  civilization.  Vast  as 
were  tlie  resources  of  the  hind  beture  they  Imil  been  reached  . 
by  agriculture,  they  did  not  surpass  the  vast  unreached  re- 
sources of  the  SLMV ;  and  when  aijuieenlture,  even  in  its  ear- 
liest infan(!y,  has  attained  the  point  of  perfection  which 
centuries  of  study  ami  practice  have  given  agriculture,  thu 


sea  will  yield  a  harvest  of  marvellous  magnitude;  for  the 
fish,  largo  and  small,  which  swarm  in  the  waters  of  tho 
earth  have  a  life  producing  capacity  which  lies  hardly 
within  the  reach  of  figures  to  eoinpule.  and  certainly  not 
within  the  powernf  the  mind  to  measure.  For  instance,  a 
single  spawning-ground  of  the  herring  contains,  without 
doubt,  ii  hunilred  tiiousaud  million  eggs.  E\en  this  num- 
ber the  mind  cannot  grasp,  yet  this  is  an  insignificant  frac- 
tion of  the  whole  amount  of  fish-eggs  in  the  sea,  a  mere  dot 
in  the  waste  of  waters,  or  as  the  leaves  of  a  single  tree  com- 
pared with  the  boundless  universal  flora  of  the  earth.  These 
vast  life-jirodueing  powers  of  the  sea  are  now  just  where 
the  productive  jiowers  of  the  himl  were  before  agriculture, 
with  its  skill  and  inventions,  made  them  fruitful.  But  how 
wonderfully  the  art  of  agriculture  has  multiplied  and  re- 
multijdied  the  productiveness  of  the  lanil  !  A  no  less  bril- 
liant future  awaits  the  art  of  aqua^'ulture.  It  is  only  mak- 
ing its  first  infant  ellorts  now,  but  we  think  it  is  safe  to 
prophesy  that  it  will  stand  side  by  side  in  magnitude  and 
utility  with  its  sister  art  of  agriculture. 

The  following  brief  account  of  what  has  been  done  at 
the  Cold  Spring  Trout-Ponds  may  serve  as  a  specimcu  of 
the  average  work  uc-eoniplished  at  the  larger  tiout-breeding 
locations  of  this  country.  This  establishment,  at  Charlce- 
town,  N.  II.,  was  the  first  of  the  kind  in  New  England,  and 
began  business  in  iSOti,  when  lo.OOO  trout  were  hatched. 
In  IHC)",  100.0110  trout  eggs  and  40,000  salmon  eggs  were 
laid  down  in  the  hatching-lroughs.  In  IStls  a  Idack-bass 
branch  was  added  to  the  cslablishmenl,  which  yielded 
100.0(10  young  fry.  and  sahnon- breeding  works  were  erected 
in  New  Brunswick,  as  another  branch  of  the  same  place, 
wliich  yielded  460,000  salmon  eggs.  In  the  same  year 
20*1,000  trout  eggs  were  hatched  at  Charlcstown.  In  1S69, 
1 7 J), 000  trout  eggs  were  hutehed  at  the  same  jdaee.  In 
1S70,  250,000  trout  eggs  were  laid  do\vn  ;  oneof  tho  largest 
hotels  in  Boston  was  supjdie<l  witli  large  trout  through  tho 
summer,  and  several  consignments  of  large  trout  were  sent 
to  Fulton  Market.  In  1871,  300,000  trout  eggs  were  laid 
down,  and  an  order  for  eggs  was  received  from  Europe. 
In  IS72  tho  proprietor  went  to  California,  and  the  businc^^s 
of  tho  Cold  .Spring  Trout-Ponds  was  eousiderabiy  con- 
tracted, and  only  100,000  trout  eggs  were  hatched.  In  ISTM, 
200.000  trout  eggs  were  hatched,  also  50,000  California  sal- 
mon eggs,  and  100,000  Penobscot  salmon  for  the  State  of 
\'ermont.  Large  orders  were  received  during  the  last  two 
or  three  years  from  England  and  California. 

(Among  the  American  works  on  fish-eulture  arc  NoiiKis, 
American  Fiufi- Ciifttnc.  18()S ;  7'ront-Cnltiirr,  by  Skth 
(:Ki:i:>f,  1870;  Fish- Cnifure,  J.  li.  KLivvAnT,\i>7'^ ;  DomeH- 
tivntc.d  Tront,  IS73;  aud  various  State,  U.  S.,  and  Canadian 
reports,  etc.)  Livingston  Stone. 

I'isli'diim,  j)ost-tp.  of  Union  co.,  S.  C.     Pop.  1120. 

I'^ish'tT,  the  largest  of  the  martens,  is  the  Mnstc/u  Pcn- 
iKiutiit  a  carniAorous  cjuadruped  of  the  family  Mustelicla^, 
found  in  Canada  and  the  U,  b.,  arboreal  in  its  habits,  and 
receiving  its  name,  us  it  is  said,  from  its  fondness  for  fish; 
Avhich,  however,  it  |iii»bably  docs  not  cajiture.  but  which  it 
often  steals  from  the  trajjs  of  fur-eolieetors,  who  use  lisli  as 
a  bait  for  the  pine-iuarteii.  The  fisher  is  not  often  trapped, 
being  very  skilful  in  escaping  this  fate.  It  is  some  ihree 
feet  long,  inclusive  of  I  he  tail.  In  color  it  is  ehielly  black, 
often  with  gray  or  britwii  tints  towards  the  head.  It  is  a 
fierce  nocturnal  animal,  living  chicfiy  ujion  birds  and  small 
quailrupods.  Its  fur  in  winter  is  good,  and  is  used  chielty 
in  I'iUrope.  Tho  bhudt  tail  was  once  a  favorite  ornament 
to  the  caps  of  the  Polish  .lews,  and  brought  a  high  price; 
but  this  fashion  has  gone  by. 

Fishor,  tp.  of  Fremont  co.,  la.     Pop.  7  18, 

I'islicr  (Ai.KXANHKK  M KTcALt').  b.  in  Franklin,  Mass., 
in  I7'M,  graduated  at  Yale  College,  New  Haven,  t'onn., 
iSl.'t;  was  tut(u- there  in  181.'),  and  then  professor  (d  niatho- 
nnities  and  natural  philosophy  in  that  college  from  1817 
until  his  <leath,  Apr. -22,  1822,  by  shipwreck  on  the  coast 
of  Ireland.  Wrolo  upon  his  special  topics  \n  Siflim»n'» 
Journnf. 

FiHher  (Alvan),  an  American  painter  of  landsenpos 
and  portraits,  b.  in  Needhani.  Mass.,  Aug.  U.  17W2;  studied 
under  Penniniaii.  an  ornamental  painter.  His  native  lalent 
ovcrcnme  the  more  serious  disa<lvunlages  of  ho  emmped  an 
eduealinii.  In  1821  he  look  his  posiiiun  n»  an  artist;  in 
1S25  visited  Europe  and  pursued  his  sludios  in  Paris;  re- 
turned to  B(,ston.  and  d.  at  Dedham.  Mass.,  Feb.  14,  ISOH. 
Was  a  pleasing  painter,  wilhoat  reninrltable  foree  or  bril- 
liancy. His  portrait  of  l>r.  Spur/.heini,  (alien  immediately 
after  his  death  and  finished  from  recollection  ( I8.'t2),  was 
admired.  O.  B.  Fhotiiinuiiam. 

Kiwher  (Hon.  Ciiaiii.rr).  D.  C.  L.,  b,  in  Vork  co..  New 
Brunswick,  graduated  at  King's  College,  N.  B. ;  stutlie*! 
law,  was  admitled  to  the  bar,  and  elected  to  the  jirovinoial 
Parliament  in    18;;7.     In    IMIS^J?    was   n  uiembcr  of  thu 
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executive  coimcil:  iu  lSo2  a  commissioner  to  codify  the 
proviuuial  statutes;  from  Oct.,  1S54,  to  May.  lSo6,  was  at- 
toruey-general,  again  in  lSjf)-(>l.  and  again  Apr.,  1806. 
Always  advocated  the  union  of  all  the  provinces  of  Britisli 
America,  and  in  1857  was  a  member  of  the  conference  of 
the  representatives  of  British  North  America  in  London, 
by  which  the  terms  of  the  union  were  arranged.  Is  (1874) 
a  iudge  of  the  supreme  court  of  New  Brunswick. 

Fisher  (Ekexezer),  D.  D.,  American  Universalist  cler- 
gyman, b.  in  Charlotte,  Me.,  Feb.  6,  1815.  Was  presiilent 
of  the  tbeoliigical  department  of  St.  Lawrence  University. 
Canton,  N.  Y.  (Apr.  16,  1808-79).     I).  Feb.  21,  1870. 

Fisher  (Elwood),  American  editor  and  statistical  writer, 
b.  Oct.  1,  1808;  though  of  Quaker  descent,  for  years  de- 
fended American  slavery  and  advocated  the  secession  of 
the  Southern  States.  The  Soittlifni  PrcsH,  established  by 
him  in  1830  at  Washington,  D.  C,  had  this  avowed  object. 
J),  at  Atlanta,  Ua.,  Oct.  1,  18(i2. 

Fisher  (Georgc  Jacksox).  M.  D.,  b.  Nov.  27,  1825,  in 
Westchester  co..  N.  Y. ;  graduated  in  medicine  at  the  medi- 
cal department  of  the  New  Y'ork  University  Mar.  1,  184!); 
physician  and  surgeon  of  the  male  and  female  departments 
uf  the  New  York  State  prisons  at  Sing-Sing  in  18o;^-54; 
president  of  the  village  of  Sing-Sing  185G ;  fellow  of  the 
New  York  Academy  of  Medicine  1857;  permanent  member 
of  the  Medical  Society  of  the  State  of  New  Y'ork  1857  j 
president  of  the  Medical  Society  of  Westchester  co.,  N.  Y''., 
1857-58j  permanent  member  of  the  American  Medical  As- 
sociation 1858;  honorary  degree  of  A.  M.  from  Madison 
University  1859  :  correspon<ling  member  of  New  York  Ly- 
ceum of  Natural  History  1860;  corresponding  member  uf 
New  York  Historical  Society  1862;  vice-president  Medical 
Society  of  the  State  of  New  Y*i>rk  1864;  corresponding 
member  of  the  trynajcologioal  Society  of  Boston  1809;  re- 
signed (after  20  years'  service)  surgeon  Seventh  brig.ado 
N.  a.  S.  N.  Y.  1S73  ;  president  of  Medical  Society  State  of 
New  York  1874.  Author  of  iiliMjruphiral  Sketches  of  De- 
ceased Physiviinis  of  Wefttchrster  cfi.,  A'  }'.,  ISlil  ;  On  Ani- 
mal Substances  eniphn/cl  as  Medirhirn  bif  the  Ancirnts^  1862  J 
Dipfofet'atolof/jf,  an  Kit»iiif  on  (■oinpoitnd  Haninn  Munatcrnf 
pp.  200,  33  lithographic  plates  of  126  figures,  1865-68;  On 
the  Infiuence  of  Maternal  Mental  Amotion  in  the  Production 
tf  Mnii8fers,  pp.  55,  1870. 

Fisher  (Ueorge  P.j,  b.  in  Milford,  Kent  co.,  Del.,  Oct. 
13,  1817;  graduated  at  Dickinson  College,  Pa.,  in  1S:18; 
was  admitted  to  the  bar  in  1841.  In  1843-41  was  iu  the 
Delaware  house  of  representatives;  in  1816  was  secretary 
of  state  for  Delaware;  iu  1850  was  appointed  a  commis- 
sioner by  President  Taylor  to  settle  claims  against  Brazil; 
from  1S.)5  to  1S60  was  attorney -general  of  Delaware  and 
a  representative  in  Congress  1861-63.  President  Lincoln 
app'iinted  him  to  a  judgeship  in  the  supreme  court  of  tlie 
District  of  Columbia.  In  1874  he  was  appointed  district 
attorney  of  the  District  of  Columbia. 

Fisher  (liEoncE  Park).  D.  D.,  was  b.  in  Wrentham, 
Mass.,  Aug.  10.  1S27:  graduated  at  Brown  University  in 
1847.  and  studied  theology  at  New  Haven  (1848-49").  at 
Andover.  where  he  graduated  in  1851.  and  in  Germany. 
Beeaine  professor  of  divinity  in  Yale  College  in  1854,  and 
in  1861  was  transferred  to  the  chair  of  ecclesiastical  his- 
tory. The  degree  of  D.  D.  was  conferred  on  him  by  his 
alma  mater  iu  1866.  Has  published  Estai/s  on  the  Snper- 
natunil  Oriifin  of  (■'iristiitnifi/  (1865),  Life  of  lie.njumin 
Sildiiian  (1866),  Jll^'forif  of  the  Jtefonnatinn  (1873),  and 
numerous  articles  in  the  Bibliotheca  Sarra,  Xorth  American 
BcrieiP,  British  Quarterli/,  and  AV*«  Enqlander.  Since  1866 
has  been  one  of  the  editors  of  the  New  En-jlander.  His 
writings  are  marked  by  learuing,  acutcncss,  solidity,  and 
breadth  of  vision.  R.  D.  Hitchcock. 

Fisher  (John),  bishop  of  Rochester,  b.  at  Beverley, 
Y'orkshire,  1459,  toik  his  M.  A.  at  Cambridge  University 
in  1491  ;  in  1501  became  chancellor  of  the  university,  and 
in  1504  bishop  of  Rochester.  In  1505  was  master  of  Queen's 
College,  Cambridge,  and  on  Shrove  Sunday,  1527.  burned 
Tyudale's  Bibles  at  Paul's  Cross;  besides  this,  in  ojiposition 
to  the  Lutheran  doctrines,  he  wrote  several  treatises.  In 
1530  he  opposed  the  divorce  of  Henry  VIII.  from  Catharine 
of  Aragon,  was  imprisoned  in  the  Tower  of  London  in 
1534,  and,  receiving  the  cardinal's  hat  from  Pope  Paul  III. 
May,  1535.  was  convicted  for  denying  the  royal  supremacy 
on  June  11,  and  executed  at  London  Juno  22,  1535. 

Fisher  (John  Charlton),  LL.D..  journalist,  d.  Sept., 
184ti,  on  the  Sarah  Sands  steamer  from  England.  Founded 
and  edited  the  AVfO  York  Albion,  went  to  Quebec  in  ]Sli3. 
and  condueted  The  Official  Gazette,  then  the  Quebec  Mcr- 
rnrif,  and  in  1841  The  Conservative,  a  weekly.  Was  presi- 
dent of  the  Quebec  Literary  and  Historical  Society. 

Fisher  (John  Dix),  M.  D.,  American  instructor  of  the 
blind,  b.  in  1799;  graduated  at  Brown  University  in  1820, 


assisted  in  the  organization  aud  management  of  the  Per- 
kins' Institution  for  the  Blind  at  Boston,  Mass.;  was  visit- 
ing physician  to  the  Massachusetts  (leneral  Hospital.  Ho 
wrote  Description  of  the  Small-pox,  Varioloid,  etc.  (1834). 
D.  Mar.  3,  1850. 

Fisher  (Jonathan),  American  clergyman,  b.  at  New 
Braintree,  Mass.,  Oct.  17,  176S;  graduated  at  Harvard 
University  1792.  was  licensed  to  preach  Oct.  1,  1793,  and 
was  minister  at  Blue  Hill,  Me.,  from  July  3,  1796,  to  his 
death.  Sept.  22.  1847.  Was  a  thorough  Calvinist,  an  able 
linguist,  and  compiled  a  Hebrew  dictionary. 

Fisher  (Joshi'a),  M.  D.,  American  physician,  b.  at 
Dedham,  Mass.,  May,  1749  ;  graduated  at  Harvard  Univer- 
sity 1766  ;  was  surgeon  in  a  private  armed  ship  in  1775,  was 
captured  and  escaped  to  France,  but  returning  to  America 
settled  in  practice  at  Beverly,  Mass.  Bequeathed  $20,000 
to  Harvard  University  to  establish  a  professorship  of  natural 
history,  was  president  of  the  Massachusetts  Medical  Si>- 
ciety,  and  published  a  Discourse  oji  Narcotics  (1806J.  D. 
at  Beverly,  Mass.,  Mar.  21,  1833. 

Fisher  (Rkdwood),  American  statistician,  b.  at  Phila- 
delphia, Pa,,  17S3;  was  a  mertihant  there,  then  edited  a 
daily  paper  in  New  Y'ork,  and  published  several  volumes 
on  political  economy,  dyiug  at  Philadeljihia  May  17.  1856. 

Fisher  (Thomas).  American  poet  and  scientist,  b.  in 
Philadeljdiia,  Pa.,  Jan.  21,  1801  ;  was  a  merchant  and  ac- 
tive member  of  the  Academy  of  Natural  Sciences ;  and  pub- 
lished Dial  of  the  Seasons  (1835),  Sont)  of  the  Sea-shells 
(1S50),  Mathchiatics  Simplified  and  made  Attractive  (1853), 
etc.     D.  in  Philadelphia  Feb.  12,  1856. 

Fisher  (William  Mark),  American  painter,  b.  at  Bos- 
ton. Mass.,  Dec.  15.  1841  :  studied  with  George  Innis,  then 
in  1S64  and  1867  at  Paris,  and  has  painted  many  ffenre  pic- 
tures, as  also  liiudscapes  and  cattle-pieces. 

Fish'eries.  The  right  to  catch  fish  on  the  high  seas, 
on  lianks  in  the  same,  on  the  coasts,  or  in  the  bays  and 
rivers  of  lands  not  pertaining  to  the  jurisdiction  of  any  or- 
ganized state,  is  open  to  all;  but  by  international  law,  as 
tho  sea  for  a  marine  league  is  under  the  jurisdiction  of  the 
sovereign  of  the  adjoining  land,  no  one  can  lawfully  fish 
there  without  liberty  expressly  given  or  conceded  by  law 
or  treaty.  Much  less  has  any  one  a  right  to  dry  and  cure 
fish  on  the  soil  belonging  to  any  organized  state  without 
permission. 

In  the  treaty  of  1783,  by  which  Great  Britain  aekoow- 
ledged  the  independence  of  the  American  colonies,  their 
right  to  take  fish  on  the  Bank  of  Newfoundland  was  ad- 
mitted, as  well  as  in  the  Gulf  of  St.  Lawrence  and  at  all 
other  places  of  the  sea  where  they  had  been  wont  to  fish  iu 
earlier  times.  Libertij  also  was  conceded  to  them  to  tjike 
fish  without  drying  or  curing  them  on  parts  of  the  coast 
of  Newfoundland  used  by  British  fishermen,  and  "on  the 
coasts,  bays,  and  creeks"  of  all  other  Britii^h  dominions  in 
America;  and  also  to  take.  cure,  and  dry  fish  in  any  of  tho 
unsettled  bays,  harbors,  and  erteks  of  Nova  Scotia,  Mag- 
dalen Islands,  and  Labrador,  so  long  as  they  should  remain 
unsettled,  but  to  dry  and  cure  fish  after  the  settlement  of 
such  coast,  etc.  "only  with  the  consent  of  the  inhabitants, 
proprietors,  or  possessors  of  the  ground." 

The  treaty  of  Ghent  (1815),  terminating  the  war  of  1812- 
15,  said  nothing  of  the  right  of  fisheries.  Our  government 
claimed  that  the  old  treaty  of  1783  survived  the  war,  and 
the  British  government  denied  such  a  claim,  on  the  general 
principle  that  war  dissolves  ordinary  provisions  of  treaties. 
In  1818  a  convention  made  at  London  conceded  to  fisher- 
men from  the  U.  S.  the  right  to  take  fish  on  the  south- 
westeni  and  western  coasts  of  Newfoundland  within  cer- 
tain limits,  on  the  shores  of  the  Magdalen  Islands,  and  on 
those  of  Labrador  from  Mount  Joly  eastward  and  north- 
ward. The  liberty  of  drying  and  of  curing  fish  was  con- 
fined to  the  southern  coasts  of  Newfoundland  aud  the  coast 
of  Labrador,  as  defined  in  the  treaty,  so  long  as  they  should 
continue  unsettled,  but  afterwards  only  with  the  consent  of 
proprietors,  as  before.  These  grants  were  expressly  made 
perpetual,  and  therefore  suspended  only,  but  not  termi- 
nated, by  war.  On  the  other  hand,  the  U.  S.  renounced 
for  ever  the  right  to  take,  cure,  or  dry  fish  within  three 
marine  miles  of  any  coasts  of  the  British  dominions  not 
named  in  the  treaty.  Liiierty  to  enter  bays  or  harbors 
thus  excepted  from  the  right  of  fishing  was  granted  for 
purposes  of  shelter,  repairing  damages,  and  obtaining  wood 
and  water. 

In  1854  a  new  treaty  relating  to  the  fisheries  on  the  east- 
ern coasts  was  negotiated,  which  went  by  the  name  of  tho 
Reciprocity  Treaty,  and  considerably  enlarged  the  liberties 
conceded  to  fishermen  from  the  U.  S.  The  rights  created 
by  the  old  treaty  remained  untouched  and  unenlarged ; 
this  treaty  granted  the  additional  right  of  taking  fish,  ex- 
cept shell-fish,  of  every  kind  on  the  sea-coasts  and  shores 
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an«l  in  the  bays,  harbors,  and  creeks  of  Canada,  New  Bruns- 
wick, Nova  Scotia,  Prince  Edward's  Ifiland.  and  of  the  isl- 
ands tluTcto  adjiiofi»t,and  the  ]uTiiitssiun  of  hirnHn;^  to  dry 
their  nets  and  cure  tish  on  all  these  eoasts,  as  well  a^  on 
those  of  the  Mai;<IiLlen  Islands:  provided  it  be  done  with- 
out interferencf  with  private  property.  From  the  permis- 
sions given  by  this  treaty  those  of  eatehing  salmon  and 
shad  and  of  fishing  in  the  mouths  of  rivers  were  excepted. 
On  the  otlier  hami,  similar  liberties  were  given  to  British 
tisliermen  to  fi^h  along  the  shores  of  the  L'.  S.  as  far  S.  as 
thv  ;J(J:h  degree  of  latitude,  with  similar  permission  to  dry 
and  cure,  and  with  the  rcservatiou  of  lisheries  similar  to 
tht)s?  already  mentioned.  Oiher  rights,  such  as  the  free 
navigation  of  Lake  Michigan  by  both  parties,  and  that  of 
usin^  the  St.  Lawrence  within  British  territory,  were  pro- 
vided for. 

This  treaty,  terminahle  after  ten  years  on  twelve  months' 
notice,  was  actually  tenuiuated  by  the  action  of  the  U.  .S. 
Mar.  17.  ISiiti.  in  pursuance  of  notice  given  a  year  before. 
Consequently,  the  treaty  of  IHIS  alone  regulated  the  fish- 
eries on  British  American  eastern  coasts,  and  many  irri- 
tating exercises  of  jiower  and  claims  that  the  Americans 
had  surpassed  their  rights  occurrci  on  the  part  of  the  au- 
thorities of  the  British  dominious.  Five  years  passed  away 
before  the  treaty  of  Washington  of  1871  put  tlie  tisherics  on 
a  new  basis.  In  this  treaty  most  of  the  particulars  which 
enter  into  the  intercourse  of  border  states  were  considered, 
find  form  a  system  in  which  the  advantages  were  intended 
to  be  equal.  The  fisheries  were  again  placed  substantially, 
as  far  as  rights  of  tishing,  curing,  and  drying  were  con- 
cerned, on  the  basis  of  the  reciprocity  treaty  of  1S54  ;  only, 
the  southern  limit  of  British  rights  of  fisiiing,  etc.  along 
the  coasts  of  the  V.  S.  was  moved  northward  to  the  IJ'Jth 
parfl.llel.  A  new  and  important  feature  of  the  treaty  ^vas 
that  of  article  21,  the  admission  offish-oil  and  fish  (except 
fish  of  inland  wa:ers  and  fish  preserved  in  oil)  into  the  ter- 
ritories of  tiie  U.  S.  from  tiiose  of  the  Doniinion  of  Canada 
and  of  Prince  Edward's  Ishind.  being  thu  produce  of  their 
fisheries,  and  vice  rci-^u,  tree  of  duty.  Anotlier  provision 
of  the  treaty  arose  from  the  claim  on  the  British  American 
side  that  ths  concessions  were  of  more  value  to  the  U.  S. 
than  to  themselves.  In  order  to  determine  this,  article  23 
prrjvidos  fur  the  appointment  of  commissioners  to  meet  at 
Halifax  and  determine  what  gross  sum.  if  any,  ought  to  be 
paid  to  the  British  government  as  a  compensation  for  the 
excess  of  advantages  conceded  to  the  U.  S.  Such  commis- 
sioners have  been  appointed,  but  have  not  yet  met  (IS74). 
This  part  of  the  ireary  of  Washington  is  by  arti(de  33  ter- 
minable after  ten  years,  and  after  one  year's  notice. 

T.  D.  WOOLSEV. 
Fisheries.  Under  this  designation  arc  embraced  all 
that  relates  In  the  capture  of  fishes  on  a  large  scale,  the 
mude  of  curing  and  preparing  Ihcm,  ami  the  economical 
and  statistical  infurmatiou  relating  to  them.  Involving, 
etymologieally,  the  consideration  of  iisiies  in  the  original 
or  i)opular  significance  of  tliat  term,  it  is  sEiil  used  in  con- 
nection with  the  pursuit  of  all  the  animals  of  economic  im- 
portance formerly  (and  still  popularly)  confounded  under 
the  name  of  "tishes;"  it  hence  relates  not  only  to  the  true 
fishes,  but  also  to  the  cetacean  and  even  pinniped  m;im- 
mals  ami  invertebrates  which  are  the  objei-t  of  a  n-gular 
industry;  it  is,  however,  unless  qualified,  to  bo  understood 
to  refer  to  the  fishes  and  the  cetaceans. 

The  fislu-ries  may  bo  considi-red  with  reference  to  the  ob- 
jects of  jjursuit.  tiie  phu-es  and  mok':!  of  capture,  ami  Iho 
numbers  and  value  of  the  captures.  AV'c  have  only  space 
to  consiilor  (1)  the  subjects  of  capture,  and  (2)  statistics  re- 
spe<;ting  them  so  far  as  the  U.  S.  are  concerned. 

Leaving  out  of  consideration,  for  the  ])resent,  "whale 
fisheries  "  and  "  ^imI  fisheries,"  the  fi.sheries  pur  txtilh mt: 
will  be  treated  of  and  may  bo  consiilercd  umhr  the  heads  of 
sea  fisheries,  in-shorc  fisheries,  and  lake  fisheries. 

Sph  Finhrrieii. — Those  whose  objects  of  pursuit  arc 
found  in  the  high  seas,  and  which  may  engage  together  the 
industry  nf  several  nations  on  common  or  nr-ntral  grinunls. 
may  bo  dcj-ignatcd  sea  fishericM.  The  subjects  uf  these  are 
chiefly  arctopolitan  species — that  i.s,  those  which  are  gen- 
erally distributed  in  the  colder  regions  of  the  northern 
hemisphere — and  tire  severally,  in  the  order  of  their  im- 
portance, the  cod-h.^h,  the  uniekerei,  iinri  the  herring. 
These  fire  all  too  well  known  to  be  dej^cribctl  here,  but  in- 
furmntion  respecting  them  may  be  found  under  their  seve- 
ral names  in  the  alphabet.  It  is  only  necessary  to  add 
here  infnnmition  in  brief  respecting  thoir  economical  rela- 
tions arpi  mode  of  capture. 

The  ('od  tisli  far  outranks  nil  others  in  its  commercial 
value  and  in  thi!  numbei's  taken.  Besiden  forming  the  ob- 
jects of  capture  on  fitting  eoauls  between  the  Ulth  and 
t^(l(h  degrees  of  latitude,  it  is  found  in  immense  numbers 
on  the  great  Banks  of  .N'ewfoundtand.  a  tnMe-land  in  the 
sea  about  31)0   luiles  long  by  about  ISO  in   width;  thither 


vessels  of  the  English,  Americans,  and  French  resort  ; 
there  the  fish  is  taken  in  great  numbers,  on  favorable  occa- 
sions the  men  being  incessantly  employed  in  pulling  in 
the  lines,  which  are  scarcely  thrown  in  baitcii  before  they 
are  pulled  out  with  fishes  attached,  yo  that  a  single  man 
occasionally  takes  300  to  -iOO  a  day.  From  the  nature  of 
their  habitat,  as  well  as  on  account  of  the  facility  with 
wliiuh  they  take  the  hook.  Iho  fishery  for  them  is  almost 
entirely  restricted  to  line-fishing,  the  baits  used  being  va- 
rious, but  by  preference  capelin,  herring,  and  squids,  .^ome 
are  sold  fresh  (but  form  a  very  small  pniportion  of  the 
total);  most,  after  their  heads  are  cut  ofi',  are  split  and 
flattened  out,  salted,  and  dried  on  flakes ;  their  tongues  are 
also  separately  jire.^ervcd :  the  liver  forms  an  impurtant 
contribution  to  medicine  in  the  form  of  cod-liver  oil  for 
consumptives;  the  aiv-bladder  yields  a  valuable  glue;  and 
the  intestines  even  are  in  some  countries  used  as  a  bait, 
especially  for  the  sardine  fishery.  It  has  b*x*n  the  object 
of  a  well-known  fishery  since  at  least  as  early  as  the  four- 
teenth century. 

The  mackerel  is  a  species  which  periodically  approaches 
the  coasts  in  the'northern  seas  in  immense  schuuls.  Cue 
of  the  visitations  is  made  in  the  spring  of  the  year  by 
larger  fishes,  and  another  in  the  fall  or  early  winter  by 
smaller  ones.  On  their  first  approach  they  arc  compara- 
tively poor,  but  soon  become  fat.  Tliey  arc  caught  with 
line,  and  also  with  deep  nets  with  me^hes  just  large  enough 
to  prevent  them  from  i»as,-ing  through;  the  night  is  in 
many  places  regarded  as  being  the  most  favorable  time  for 
fishing;  the  baits  used  arc  various,  almost  any,  and  even 
the  bare  hook,  being  often  eagerly  seized  upon.  For  cur- 
ing they  are  split  along  the  middle  of  the  belly  to  the 
heiid.  and.  with  their  heads  ret^iimd,  salted  or  pickled. 

Both  the  cod  and  mackerel  (in  common  with  allied  tpccie?) 
deposit  eggs  whose  specific  gravity  is  so  light  that  they 
ascend  to  the  surface  and  there  undergo  development. 

The  herring,  like  the  mackerel,  is  a  deep-water  fish  wliieh 
visits  the  coasts  periodically  lor  the  purpose  of  finding 
spawning-grounds.  It  associates  in  immense  schools,  of 
which  the  females  are  said  to  exceed  the  males  in  thje  pro- 
portion of  more  than  three  to  one.  The  principal  season 
for  its  capture  is  the  spring;  it  is  caught  in  deep  nets  whose 
meshes  are  just  suftieicnt  to  restrain  from  passing  through 
ordinary  sized  fishes,  and  thus  somewhat  smaller  than  those 
uscil  for  mackerel.  They  arc  chiefly  cured  by  being  smoked, 
a  process  introduced,  it  is  said,  by  a  native  of  Holland 
named  Buckolx,  in  the  fifteenth  century. 

The  eggs  of  the  herring  are  deposited  ou  the  ground,  and 
there  become  matured  and  hatched. 

/ii-Mfiori?  /•'inlii'n'c>i. — The  in-thure  fisheries  by  which  the 
various  markets  of  the  country  are  supplied  with  fresh 
fish  arc  wry  extensive,  ein])loying  many  thousand  men, 
and  the  objects  of  capture  arc  quite  numerous.  Between 
80  and  100  species  may  be  seen  at  one  season  or  another 
every  year  in  the  markets  of  the  city  of  New  York,  but  in 
this  number  are  included  a  few  lake  ami  river  fishes,  as 
,  well  as  the  otV-shorc  and  in-shorc  species;  comparatively  a 
[  small  number  of  these,  however,  arc  of  great  economical 
I  importance,  and  chief  of  tluse  are  the  shad  (Alunn  ttriju'iitN- 
Hi'iinii,  river  herring  [J'ofnofobuN  mnUucvix),  alewile  {Puma- 
IttliKH  pHt:»dohftrinijuH),  ])orgy  {Stfutitoiiius  <trtfi/r<ipn)f  rock- 
fish  or  striped  bass  (/("fjre/e* /mi*  "/((.•*),  and  bltielish  ( /'omnfo- 
muHMaltatrij).  These  fishes  are  ehietly  caught  in  pound-nets, 
and  a  considerable  supply  is  also  obtained  by  the  hook  and 
line,  as  well  as  by  seines  and  (in  the  case  of  the  anadro- 
mous  clupeids)  by  gill- nets  and  fykes.  There  has  been  for 
somi!  time,  and  still  is,  a  growing  tendency  to  the  concen- 
tration of  the  industry  on  the  coasts  in  the  hancl>  of  small 
capitalists,  who  erect  and  own  poumis,  sonu-tinie>  in  cou- 
sidenilile  number,  at  dillerent  jioinls  along  the  slmre. 

Another  industry  of  recent  origin  and  of  rapidly  increas- 
ing importance  is  the  approjiriation  of  the  mcnhiiden  or 
mossbunker  for  preservation  in  oil  as  sardines.  Although 
inferior  lo  the  true  suptline,  it  appears  to  be  favorably  re- 
ceived liv  a  large  eoniniunity,  inasmucdi  as  there  are,  espo- 
eially  in  the  Slate  of  New  .Jersey,  several  large  factories  do- 
voted  lo  the  curing  of  the  fish  in  this  way.  Tlieir  bones 
arc  softened  for  this  purpose  by  exposure  to  steam.  Until 
within  late  years  the  menhaden  had  bien  used  almost  solely 
a^  rTiannre  or  for  eonvi-rsion  into  oil  and  gutino.  An  ex- 
tensive inilustry  of  this  kind  is  also  carried  t>n  in  Norway. 
/,«(/.»•  FiHhcn'rM, — Extensive  fiKheries  are  nlsii  carried  on 
in  the  great  lakes  between  tlie  U.  S.  and  Cnnntla.  The  ob- 
jects of  capture  arc  of  course  fresh-water  species,  and  the 
most  important  are  two  Salimuiiims :  (1)  the  salmon,  or 
Mackinaw  trout  {S'thnn  iniintti/fiiHh),  and  (2)  (he  sisoowet 
[Su/nnixiHntwrt) ;  t  wo  Coregonines :  (1)  (he  white- fish  {fore- 
ynntiM  nffnti)  ami  (2)  iho  \»kvhvrrU}f^{^rtjifromtiiiut  r/upei- 

j'ftfniiM)  ;    and  the  lilke-Mlurgeoii   (AripfiiHrr  rilKirinn/iit). 

The  salmon  or  Muid^inaw  trout  reaehes  un  average  weight 
of  nb'Oit  ..  poiiii.ts.  although  it  frequently  attains  a  weight 
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of  15  pounds  or  more,  exceptionally  reaching  even  about 
100  pounds.  Except  in  the  spawning  season,  it  is  found  in 
comparatively  deep  waters  of  the  lakes:,  a  depth  of  over 
thirty  fathoms  being  the  most  favorable  for  finding  them, 
although  some,  in  winter,  are  caught  in  comparatively 
shallow  bays,  through  holes  cut  in  the  ice.  They  are  taken 
almost  exclusively  in  gill-nets,  but  are.  however,  easily 
taken  by  the  hook,  as  they  are  extremely  ravenous,  and 
will  bite  at  almost  any  bait.  Their  chief  food  iu  the 
depths  which  they  affect  is  a  peculiar  species  of  herring- 
like white-fish  or' cisco  {Arf/i/roHomus  Hoyii)  peculiar  to 
such  depths. 

The  siscowct  is  a  smaller  fish  than  the  preceding,  only 
averaging  about  4i  pounds,  and  one  of  8  pounds  weight  is 
unusmilly  large.  It  inhabits,  except  during  the  breeding 
season,  the  deep  waters  of  Lake  Superior,  rarely  going  up- 
ward beyond  the  horizon  of  forty  fathoms  below  the  sur- 
face. It  is  caught  with  gill-nets.  Its  food  appears  to  con- 
sist in  large  part  of  a  peculiar  Cottid  or  sculpin  {Triylop- 
sis  Thompsoiiii)  found  in  the  same  waters. 

The  white-fish  varies  in  size  with  the  locality,  at  some 
places  averaging  H  pounds,  and  at  other  places  as  much 
as  4  pounds  or  even  more,  and  exceptionally  it  is  said  to 
reach  the  weight  of  22  pounds.  It  frequents  the  moderately 
deep  waters  of  the  lakes,  but  also  approaches  the  shoal 
waters,  and  is  caught  iu  pounds  as  well  as  gill-nets  and 
seines.  Its  food  consists  of  minute  crustaceans  and  mol- 
lusks.     It  will  very  rarely  take  bait. 

The  lake-herring  (which  has  no  relation  to  the  sea  or 
river  herrings)  averages  in  weight  about  9  or  10  ounces, 
frequents  shoal  waters,  and  is  caught  chiefly  in  pound-nets. 
It  is  very  destructive  to  spawn,  and  especially  that  of  the 
white-fish,  feeding  upon  it  by  preference. 

The  sturgeon  is  the  largest  of  the  lake  fishes,  averaging  1 
little  less  than  5  feot  in  length  and  about  TjO  pounds  iu  ' 
weight.  It  frequents  the  shoal  waters  of  the  lakes  and  their  j 
bays,  and  is  generally  caught  in  pound-nets.  Its  food  is  | 
chiefly  the  various  kinds  of  moUusks  (but  especially  the  thin-  ! 
shelled  ones)  occurring  in  the  stations  which  it  frequents.      i 

On  the  Pacific  coast  of  the  U.  S.  are  numerous  peculiar 
species.  Among  the  most  prominent  of  these  are  the  spe- 
cies called  rock-fishes  (Scorpainida^)  and  tlie  so-called 
perches,  under  which  name  is  confounded  a  number  of 
viviparous  fishes  (Embiotocidae).  Other  esteemed  species 
are  the  turbot  [Phitichtkys  stellatus)  and  several  species  of 
flat-fishes,  confounded  under  the  name  of  sole ;  the  so- 
called  sea-bass  {Atractoscion  nobidft),  which  belongs  to  the 
family  SciasniJas,  and  the  so-called  sheepshead  ( Pimelome- 
topon  pulchcr),  belonging  to  the  same  family  as  the  Eastern 
tautog  or  bi;ick-fish.  There  arc  also  several  species  of 
smelts,  representing  the  families  Atherinida;  and  Micro- 
stomidiB,  and  the  cod  of  the  San  Francisco  market  (Ophio- 
fion  cfoii(/tttus),  which  is  in  nowise  related  to  our  own  cod- 
fishes, but  belongs  to  a  peculiar  family  (Cbtridie).  The  true 
codfish  is  not  found  in  the  Californiau  waters. 

Stafittics. — The  statistics  of  American  fisheries  have 
been  collected  in  a  very  unsatisfactory  manner,  and  repre- 
sent quite  inadequately  the  facts  respecting  the  different 
branches  of  industry  and  their  relations  inter  av.  This  has 
been  appreciated  by  none  more  clearly  than  by  the  super- 
intendent of  the  late  census  (Gen.  Francis  Walker)  and  the 
present  chief  of  the  bureau  of  statistics  (Hon.  Edward 
Young):  to  the  latter  gentleman  we  are  under  great  obli- 
gations for  manuscript  transcripts  of  tabulated  statistics 
relating  to  our  fisheries  from  the  archives  of  his  bureau; 
and  from  thi-se  we  have  selected  the  most  significant  for 


present  publication.  Reliable  statistics  respecting  our  lake 
fisheries  have  not  yet  been  published,  but  with  the  consent 
of  the  U.  S.  commissioner  of  fisheries  (Prof.  S.  F.  Kaird) 
we  have  been  favored  by  the  def)uty  commissioner  (Air.  J. 
V^.  Milner)  with  statistics  collected  by  him  for  publication 
in  the  forthcoming  report  of  the  commissioner;  and  the 
selection  from  them  herewith  published  will  give  at  least 
some  idea  of  an  industry  which  has  grown  into  importance 
within  a  comparatively  few  years,  and  concerning  which 
very  little  is  exactly  known  even  to  the  few  specially  in- 
terested in  the  subject. 

Statistict  of  Product  and  Confuimptinn  of  Fisher ien  in 
various  countries,  in  orde>-  of  values. 


Norway 

France'. 

United  States 

Great  Britain 

Russia 

Newfoundland 

Nova  Scotia 

Holland  

Italy 

Spain 

Japan 

Austria 

Siam 

Canada  

Denmark 

German  Zollverein 

Sweden 

Portutral 

New  Biunswiek 

Belijium  

Prince  Edward's  Island . 
Greece 


Total S79,688,264 


Value  of 
Product. 


625,415 
807,113 
,898,196 
803,870 
.745.000 
,600,000 
476.462 
,100.000 
048,000 
,000,000 
.100,000 
,750,000 
,600.000 
225.000 
109,000 
,000.000 
,000,000 
800,000 
500,000 
450,000 
400,000 
250,000 


Annunl 
CoDSUDiptiOQ. 


$1,000,000 

9,845,786 

8,777,9.53 

9.429,4;il 

8,6.59,.5S8 

244,893 

374,770 

3,105,620 

.'),426,976 

5,490,825 

2,3f)2,6:i5 

2,813,303 

1,177,708 

1,090,770 

1,027,991 

5,500,050 

3,126,449 

1,695,093 

192,570 

1,359,099 

100,085 

325,000 


73,159,183 


Per 
capita. 


$0.60 
26 
25 
32 
11 
2.00 
1.12 
83 
24 
35 
07 
08 
10 
41 
38 
15 
76 
43 
76 
27 
1.24 
30 


Statement  of  Vensels  uf  the  V.  S.  EnvoUed  and  Licensed  in 
the  Cod  and  Mackerel  Fisheries  dnrintj  the  Jiseat  years 
from  June  SOj  135^,  to  Jmie  30,  28?4j  iuclusiee. 


Subsequent  to  the  year  1867  the  cod  and  mackerel  fisheries 
are  combined  under  the  head  "  Cod  Fisheries." 


Domestic  Exports  of  Fish  from  V.  S.  from  1S54  to  1874,  inclusii 


Years. 

Dried  or 

Smoked. 

Pickled. 

in  oil. 

Other  cui.ed. 

cwt. 

dols. 

barrels. 

kegs. 

dols. 

dols. 

dols. 

dols. 

1854 

131,316 

3S9,973 

25,209 

3,673 

162,187 

18,10 

119,926 

379,892 

10,988 

1,505 

94,111 

1.956 

168,971 

578,011 

30,801 

4,065 

173,939 

18.57 

174,765 

570,343 

35,759 

2,313 

211,383 

1S.-13 

161,269 

487,007 

30,470 

3,373 

197,441 

1859 

209,3.50 

642,901 

34,948 

3.307 

203,760 

1860 

219,628 

690,088 

33,815 

2,433 

191,634 

1861 

219.324 

634,941 

48,352 

2,662 

244,028 

1862 

2.50,819 

712,.584 

65.575 

8,.538 

330,085 

1863 

228,234 

921,131 

74,793 

3,750 

429,316 

1864 

192,505 

967,918 

73,7,56 

12.190 

508,568 

29,543 

1865 

157  53"' 

1,107,935 
734,427 
596 ,586 

55  790 

8,670 

632,690 
300,074 
''17  494 

139,693 
109,114 
129,074 
88  415 

.33,394 
22,044 
24,162 
24003 

192,198 

1867 

4  37'> 

189  281 

598,137 
398,82.5 
.579,334 
.592,.598 
.588,194 
569,151 
612,589 

6,967 

209,461 
213  4.55 

184,774 

1869 

65,348 

111,672 
119,618 
126,613 

30  935 

253,211 

69,1.31 

344.117 

1871 

29  653 

226  369 

39,983 

440,412 

1S7*> 

30  642 

209  077 

67,8,32 

635,5:i3 



109,201 

64,577 

677.171 

1874 

129^982 

29,000 

226,041 

56,974 

1,128,208 

FISIIEKIE.S. 
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Importu  o/  Fith  /mm  Canada  and  other  Britinh  North  Americmi  Provinces  {free  of  duty),  otkrr  than  under  the 
Heciprocity  Treaty^  fur  the  half  year  to  June  SO,  1855,  and  the  fiscal  yearn  ending  June  ^0,  1S56~66. 


T»r.. 

Dried  or 

Smoked. 

PIctM. 

Allo<ber(lnl>>mU). 

1 

All  olber  (not  lo  birreU). 

1  year  18.55 
1856 
1^5; 
18.58 
1859 
I860 
1861 
1.S62 
1863 
18IM 
1863 
fr.  .July  1.  186.5, 
toMar.  17, 1865, 
exp.  of  treaty. 

bbU. 

dol«. 

thli. 
1.038 

doll. 

6,382 

bb'.a. 

doll. 

*    poondi. 

236,892 
19,50!l,744 
]3,2»9.717 
10,448,069 
1.5,244,423 
8.847,099 
13,577,887 
4,728,875 
4,872,954 
6,141,306 
3,914,007 

dou. 
6,211 

548,788 
470,416 
841,835 
422,505 
313,491 
41.5,201 
137,3;(7 
144,305 
2*1,126 
197,932 

326,716 

240.5i5 
226,064 
935,096 
278.774 
301.917 
2(t2,8;6 
18.3,462 
131,132 
7,333 
9,7S9 

1,:«6,268 

1,162,9:B 

1,172,916 

1,. 328,969 

1,. 189,8.52 

945,603 

6H4,S58 

483,631 

6,054 

18,787 

28,7frl 

1.52,327 
241,412 

7,S  1,090 
1,510,257 

1,527,332 

51,233 
45,691 

50,467 
71,782 

28,062 

1 

Import*  of  Fiihfrom  Canada  and  British  North  American  Provinces  from  Mar,  17, 1866,  to  June  SO,  1874' 


Tear., 

mm  to 
la71. 

Mickorel, 
8i'  j>cr  bbl. 

Hnrlngi. 
•1  per  bbl. 

Salmon, 
S3  per  bbl. 

All  otiicr  in  bbli., 
SLSOpcrbbl. 

All  not  in  bblR.  Bold  hv 
veigbl.  50  cu.  per  100  lbs. 

Krenli  nnd 

cured,  not  of 

Am.  Ash. 

tlihern  not 
elscwlicre 
Bpecidcd. 

Tot*l  Duly. 

1866 
1867 
1863 
1869 
1870 
1871 
1872 
1873 
1874 

bbl«. « 

5,310 

77,503 

41,653 

77,'73i 
89,698 
89,693 

dni,. 

48,117 
67.5,986 
364,429 

ttbls. 

2,070 
97,.595 
54,301 

64','2o6 
53,039 
63,931 

doll. 

5,489 
321,404 
181,3l)0 

bbH. 

488 
6.216 
6,513 

dol«. 
1,975 
125,323 
90,090 

bbla. 
16,392 
24,629 
14,188 

doln. 
29,697 
152,688 
64,912 

poundii. 
1,(151.190 
6,.5n,5,942 
7,788,017 

doU. 

26,388 
197,6S6 
230,201 

doll. 

doll. 

dolB. 
43,997.95 
308,192.57 
216,372.00 
257,0»4.00 
268,964.00 
276,270.00 
240,493.00 

est.  diiiv 
1,117,757 
1,169,407 
1,201,173 

438,410 
605,778 
*80''  46 1> 

22.5,144 

179,377 

t229,522 

.3.53,761 

J278,687 

^8,939 

278,687 
850,5.37 

.     .   .. 

Slatittiea  of  the  Number  of  Pound)  of  Lake  Fiahct  received  by  First  Handlers  for  the  yea 

r  187H. 

Place. 

Hard  tisb. 

Mixed  Bsb. 

Sort  Qsb. 

Loke-herriDg. 

Sturgeon. 

Salt  Hub. 

Rochester,  N.  Y 

11,72.5 

1,471,028 

193,446 

187,498 

27,820 

1,016,843 

1,646,315 

85,000 

197,891 

1,263,095 

2,346,100 

471,468 

78,000 

656,530 

54,460 

601,1146 
12,01)0 

7(;,i'.n3 

883,505 
160,880 
25,000 

3,008,000 
1,750,000 

1,800,000 

8.52,300 
2,619,500 

270,000 

Kullalo  N.Y 

Erie  I'a. 

98,207 

1,660,249 

146,600 

913,252 

1,080,400 

21,000 

136,240 

Asliiabula  <J 

I'levelaiici   O  

Sandusky  i) 

394,405 

720,500 

Put-in-Hay,  0 

Toleilo  ()    

IX'tniit   Mich       

662,000 

4,712,198 

18,800 

17,7M 

107,673 

25,147 

In   the   hulls  of  vessels) 
frozen  iu  on  Lake  .Su-  > 
perior j 

Xot«I 

1.3,630,427 

1,153,205 

2,387,808 

4,122,621 

74.5,647 

10,199,800 

The  two  ports 

handling  the 

largest  amounts  of  fish 

arc  Chicago 

and  BulTalo,  as  shown  in 

the  following 

table : 

Plaoe. 

Hnrd  Hah. 

Mlicd  bub. 

Sort  Oab. 

Lako.herrlng. 

Sturgeon. 

Salt  nab. 

Tot^. 

Value. 

$333,625.08 
414,717.60 

Buffalo,  N.  Y 

CbicaRo.  Ill 

2,428,750 
4,712,198 

18,800 

937,a50 
17,784 

w"m 

25',147 

8,008,000 
2,519,600 

6,374,100 
7,461,104 

The  fished  in  tho  pn^ccding  tiibles  arc  clft<»sificd  according 
to  the  system  adopu-fl  at  SaiKiiisky,  Toloilo,  an'l  CIcvc-Ian J. 
Uinler  this  system  thi*  iimrkotuble  fishes  are  dUisibh'  into 
Hcveral  chiBscs :  (I)  "  liard  finh,"  inchidiiig  tho  wall-eyeJ 
pike  or  piekorcl  (Stiz»ntfdinn  AmfTirnnHin).  tho  lihiuk-bass 
{  Mirropifrwi  niifricauit),  the  Oswej^o  bu88  {.\firriifitrn(H  ftnl- 
mnidrH),  the  hike-pike  ( Exur  fiiriitH)^  the  niu.ikeilmi^^e 
( Eiftx  unbi/ior),  tho  salmoii-triJut  {Salmo  namaifrnih),  the 
whito-fiwh  {t'ttrrtfanun  alhun),  ami  tlte  skinned  cat-fislies, 
Helliiif^for  the  hif^hcflt  prices  in  the  market ;  (2)  "  soft  fish," 
umler  which  are  comprised  the  saugiT  (  S'tizosftt/ifin  tfriti-tim), 
ihv  wU'itv-ha!'^  i /iorcuM  rhri/mipn),  the  suckers  (  f'tif<>nfnmiiH 
tfrvn,  ('iitoilnuiiin  anrciifuH^  and  ('ttliiMtnmuH  intlamtpn),  and 
the  cjirp  {t'arpiiid*H  cypritiuM)  ;  {'.',)  '■  mixeil  fish"  includes 
hoth  kinds;  and  several  species  are  kept  indcpcnilent  of 
these  categories.  AM  quantities  exchnn^jed  hctwern  the 
phices  natiK-d,  alter  hein^  rccordi'il  for  their  original  mar- 
ket, arc  dcilucled  from  the  receipts  of  the  stih-^efpient  one, 
and  henco  ari.-'es  the  difference  in  the  several  tahica  for 
Hutfalo.  The  fij^ures  opposite  Sandusky  inehidc  hoth  tlie 
fn-sli  and  salt  fish:  llinne  for  MackiTiaw.  (Ircen  Hay,  and 
Milwaukee  iirc  incomph-te.  The  stiinidiuj  ol  (Imh  record 
is  :{2,2;Si',.'tO.S  pounds  of  fish,  nnd  Iheir  value  was  about 
$1,600,000.     Tlio  manufacture  of  caviare  from  the  roe  of 


the  lake  sturgeon  is  an  accessory  industry  of  importance 

rcci-ntly  introduced  into  the  U.  S. 

With  the  fif^uri'S  in  these  tables  may  bo  compared  those 
for  lS7;t  ((f  the  (,'unadian  jirovince  of  Ontario.  The  Cana- 
dian cabinet  has  a  minister  of  fisheries  and  nnirine,  and 
the  statistics  iu  tlio  ]>iunini(>n  are  colh-ctcd  niurli  ninro 
fiysteniutioally  and  thurou^hly  than  in  the  1'.  8.;  and 
Ihoso  here  ^iven  will  allnrtl  soiue  idea  id"  the  rehitivo 
proportions  of  the  several  Fpecics  taken  in  thu  hikes. 
Tlie  orthograpliy  uf  tho  names  is  that  used  in  the  oOicitil 
reports. 

Kinds,  Quantities,  and  Prices  (i'«  coin)  of  Fish, 


•or  this,  free  of  duty,  sy.r.O:i  Imrr.U;  vnhie,  SMon.giO.  t.'M.423 
bnrreU;  value, 8lSI,'»2i.  JOf  this,  nnrdlnen  and  unchoviefi  pre- 
serveil  in  oil  or  otherwise,  dutiable,  value,  8^VJ7.        ^  Sardines, 


Bnrrola. 

FoUDda. 

Number. 

V. 
rraab. 

liio. 
Plckltd. 

Tout 
ml  US. 

t 

White-flsh... 
Trout 

10,453 

97188 

7,:t.|R 

288 

143 

731 

1.248 

1.055 

2.808 

1,430,514 



43,588 

43,ina 

8 

llerrlnR 

MH!^klnonf<e. 

Itn,v* 

IMke 

PlekiTi'l 

('oarne  fiHJl  ... 

Total 

.T.l.Sno    1.4.30.514 

xa.iioii 

«9.l»5 

293,090 

A  barrel  i>f  fish  is  etjual  to  about  2tlO  pouuils. 
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Investment  in  Fishing -stocks  on  Lake  Michigan  in  1871. 

281  pound-nets,  average  value,  SoOO S140.500 

102  gill-uets,  "  heavy  rigs,"  average  value,  $725 73,950 

'M9-  Kill-nets,  "  light  rigs,"  average  value,  5-^25 7H,:iOO 

9S  bnats.  average  value,  $iOO 49,0U0 

34S  Mackinaw  boats,  average  value,  SlOO 34,800 

\\.\  pound-net  boats,  average.value,  §50 7,150 

10(1  anthnr-boats,  average  value,  S25 2,500 

4  attain  lishing-boats,  average  value,  SlSUO 7,200 

IsL-liMonrr 3,000 

500  shanties,  arerage  value,  $.50 25,000 

100  ice-houses,  average  value,  SlOO 10.000 

Total  of  fishing  investment S4:>1,4U0 

The  current  working  capital  employed  in  the  fisheries, 
omitting  wages  and  including  packages,  inspection,  salt, 
ice,  freightage,  and  repairs,  is  a  large  sum  of  money — jirob- 
ably  as  much  as  $150,000.  (See  AVhai.e  Fishkrv.  Phe- 
ciors  Stonks,  DiVEits,  Seal  Fisheries,  Salmon  Fishrries, 
Mknuadkv,  and  the  names  of  the  prineipal  species  of 
fish.)  Theodoiie  Gill. 

Fish'erman's  ft\n%  {annnh\9  piscatin-im),  a  seal-ring 
worn  by  thL-  pope,  who  with  it  seals  certain  briefs,  which 
are  sai-l  to  be  "  given  under  the  fisherman's  ring."  It  bears 
a  figure  representing  Saint  Peter  fishing,  and  is  borne  by 
the  popes  as  Saint  Peter's  succe?s:)is.  It  has  been  em- 
ploy od  since  the  thirteenth  century. 

Fish'ersburg,  post-v.  of  Stony  Creek  tp.,  Madison  co., 
Ind.      Pop.  '.)(■.. 

Fish'er's  Grant,  in  the  tp.  and  ct-oT  Pictou,  X.  S.,i3 
the  X.  terminus  of  the  Nova  S.'otia  Railway.  It  is  on  Pic- 
tou Harbor,  and  is  eonnecte  1  with  Pictou,  2  miles  distant, 
by  a  ferry.     Pop.  about  IJOO. 

Fisher's  Island,  an  island  of  Long  Island  Sound, 
lying  near  the  Oonnecticut  shjre,  bu'  bjlon.'tiug  to  Stntthohl 
tp.,  Suffolk  CO..  N.  Y.,  is  7  miles  Ijnj  anJ  1^  miles  broad. 
Art-a,  4000  acres. 

Fish'ersville,  post-v.  of  r.Icrrimack  co.,  N.  H.,  consti- 
tuting the  fir^t  ward  of  the  city  of  CnNXoRD  t  which  see),  is 
on  tno  MorrimAck  River  and  on  the  Northern  R.  R.,  7 
miles  N.  of  the  main  i>art  of  Concord.  It  ha?  two  churches, 
an  acadeniv,  woollen  and  cotton  mills,  and  considerable 
local  trade."    Pop.  14.39. 

Fish'ery,  Law  of,  Therules  of  the  English  common 
law  regulating  the  subject  of  fisheries  are  of  a  twofold 
variety,  since  navigable  waters — by  which  is  meant,  in 
legal  usage,  those  in  which  the  tide  ebbs  and  flows — are 
distinguished,  as  regards  the  right  to  fish,  from  those  which 
are  not  navigable.-  In  streams  above  the  reach  of  the  tidal 
flow  the  soil  to  the  centre  of  the  river-bed  belongs  to  the  ripa- 
rian proprietors  upon  the  opposite  banks  (sse  Fili:m  Aqu.«), 
and  each  of  th?m  possesses  an  exclusive  right  of  fishery  ia 
that  half  of  the  stream  over  which  his  independent  ownership 
cxist-s.  If  the  land  uiion  both  sides  ia  vested  in  the  same 
person,  his  fishing  privilege  pertains  to  ths  whole  width  of 
the  river  as  far  as  tliR  boundiric.-:  of  his  jn-operty  along  tho 
course  of  the  river  may  extend.  But  this  exclusive  right 
must  be  exercised  so  as  not  to  interfere  with  the  public 
convenience  in  passing  along  the  stream  in  boats  or  rafts, 
and  no  dams  or  other  obstructions  can  bo  made  which 
would  prevent  the  free  passage  of  the  fish,  unless  such 
pri\'ilege  be  given  by  statute.  In  navigible  or  tide  waters, 
on  the  contrary,  the  soil  is  vested  in  the  sovereign,  and  the 
right  of  fishery  is  comm'ia  to  the  entire  public.  A  special 
or  exclusive  privilege  can  only  be  created  by  legislative 
grant  or  by  jjrescription.  which  must  bo  clearly  proved. 
This,  however,  is  very  unusual.  This  right  of  al!  persons 
to  fish  in  public  wa.ers  is  catleil  a  common  jtsheri/.  When 
several  have  a  right  to  fish  in  a  private  stream  in  deroga- 
tion of  the  owner  of  ih'^  soli,  it  is  termed  a  common  of  fimhery 
or  nf' piscnrt/.  The  designation //■es^sAeri/  is  applied  to  an 
exclusive  righ^  in  a  navigable  river  arising  l>y  grant  or 
proscription,  without  any  right  in  the  soil,  while  the  terra 
sein'rirl  ji'thrrij  IS  employel  when,  in  connection  with  such 
an  exclusive  grant,  a  property  in  the  soil  is  also  given. 
These  various  terms  are,  however,  often  employed  without 
precision  of  meaning. 

The  doctrines  of  the  English  law  concerning  fisheries 
have  been  generally  adopted  in  the  U.  S.  In  some  few 
States,  ho^verer,  the  common  right  of  the  public  to  take 
fish  lias  been  extended  to  streams  ordinarily  considered 
private,  being  above  the  flow  of  the  tide.  Thus,  in  Penn- 
sylvania aud  North  and  South  Carolina  it  is  declared  that 
the  great  rivers  of  those  States,  even  above  tide-water 
limits,  ai-e  subject  to  no  exclusive  privileges,  but  open  to 
the  general  public.  The  regulation  of  fisheries  by  statutory 
provisions  is  very  general,  particularly  in  recent  years, 
when  such  great  attention  is  given  to  the  breeding  of  choice 
varieties  of  fish  and  the  stocking  of  lakes  and  rivers.  The 
modes  and  times  of  taking  fish  arc  often  thus  appointed, 
and  penalties  imposed  for  any  violation  of  the  restrictions 
created. 


Id  the  absence  of  any  special  statutory  prohibition,  it  is 
supposed  the  inhabitants  of  one  State  may  exercise  the  fame 
right  of  fishing  in  the  waters  of  another  as  the  citizens  of 
the  latter  possess.  But  the  irnpi>r(ant  question  has  come 
before  a  few  of  the  courts  for  adjudication,  whether,  if  any 
State  imposes  upon  the  citizens  of  other  States  restrictions 
in  regard  tu  the  power  of  fishing  within  its  limits  which  are 
not  imposed  upon  its  own  citizens,  that  clause  of  the  I'.  S. 
Constitution  is  not  violated  which  provides  that  "the  citi- 
zens of  each  State  shall  be  entitled  to  all  the  privileges  aud 
immunities  of  citizens  in  the  several  States."  Some  decis- 
ions have  held  that  the  right  of  fishing  is  in  the  nature  of 
a  right  of  property  incident  to  the  right  of  territory,  and 
that  the  legislation  of  any  State  appropriating  it  to  the  use 
of  the  citizens  of  that  Slate,  either  exclusively  or  with  the 
grant  of  peculiar  privileges,  would  therefore  not  be  uncon- 
stitutional. But  this  reasoning  has  been  imjiugncd,  and 
the  question  needs  further  adjudication  before  the  law  ujion 
it  can  be  considered  as  completely  settled.  (Consult  Vor- 
feld  v.  Corycft,  -4  Washington  Circuit  Court  Reports,  380; 
lienm-tt  V.  Hoggs,  Baldwin's  Reports,  60:  The  ^'trite  v.  Mctl- 
hni'i/.  o  Rhode  Island  Reports,  1^58;  Dunham  v.  Lamphcrc^ 
3  Gray's  Reports,  276.) 

The  U.  8.  government  at  an  early  period  adopted  import- 
ant measures  of  legislation  to  promote  cod-tishing  along 
the  coast,  providing  for  the  payment  of  bounties  to  those 
persons  who  would  engage  in  the  business.  Thus,  a  law 
was  passed  in  1810  establishing  the  following  bounties, 
which  continued  to  be  paid  annually  until  the  year  1806  to 
the  owners  of  all  vessels  employed  in  the  cod-fisheries  for 
at  least  four  months  in  the  fishing  season:  For  vessels  be- 
tween five  and  thirty  tons,  $3.50  per  ton  ;  for  those  above 
thirty  tons,  S4  per  ton.  except  that  the  allowance  to  any 
vessel  was  not  tt»  exceed  .':^o60.  But  in  18CG  fishing-bounties 
were  abolished,  and  the  only  privilege  now  granted  to  the 
cod-fishermen  is  that  duties  shall  be  remitted  on  imported 
salt  in  bond  which  they  take  on  board  for  curing  pur- 
poses. 

In  the  prosecution  of  thecod.raackerel,  and  other  fisheries 
aloug  the  coast  of  Newfoundland  and  the  other  British 
possessions  much  hostility  was  created  between  British  and 
American  fishermen  on  account  of  the  practices  of  the  lat- 
ter in  fishing  unlawfully  in  bays  and  inlets,  and  in  drying 
and  curing  their  fish  u]ion  British  shores.  The  high  seas 
arc  free  and  open  to  all  natinns.  and  people  of  any  nation- 
ality may  fish  therein  without  restriction,  but  this  right 
ceases  at  the  mouths  of  rivers  and  in  bays  and  harbors 
aloug  the  coast  of  any  country.  Foreigners  can  acquire  a 
privilege  to  catch  fish  in  places  of  this  kind  only  by  grant 
of  the  state  or  sovereign.  At  one  time  thecolonial  author- 
ities used  force  to  drive  away  American  fishermen  from  the 
Newfoundland  and  Canadian  coasts.  In  order  to  remedy 
these  difficulties,  various  treaties  have  from  time  to  time 
been  negotiated  between  the  U.  S.  and  Great  Britain  grant- 
ing certain  privileges  rcci|irocalIy  to  the  inhabitants  of 
either  country.  The  treaty-regulations  now  (1874)  in  force 
are  those  agreed  upon  by  the  Alabama  Claims  Commission 
in  1871.  (For  the  ]irovisions  of  this  treatv.  see  the  article 
FisHEitiEs,  by  Pres.  T.  D.  Woolskv.  S.  T.'D..  LL.D.) 

George  Citase.     Revised  bv  T.  W.  Dwif^HT. 

Fish-glue,  a  species  of  isinglass  not  sufficiently  re- 
fined for  culinary  and  medicinal  purposes,  but  .suitable  for 
making  cements,  etc.  It  is  prepared  from  the  offal  of  the 
fisheries,  and  sometimes  has  a  strong  fishy  odor. 

Fish-Hawk,  the  commoa  American  name  of  the  Pon~ 
dion  halinttiis,  a  raptorial  bird  of  the  family  Falconida?, 
inhabiting  a  large  part  of  North  America,  and  identical 
with  the  osprey  of  the  Old  World  {Pand!on  fialitU-tnn).  It 
subsists  upon  fish  alone,  and  takes  its  prey  by  plungiug 
from  a  consi;lcrable  height  into  the  water.  It  nests  upon  a 
tall  tree  near  the  water,  and  constructs  its  large  nest  of 
sticks  and  weeds.  It  is  often  rol>bed  of  its  prey  by  the  bald 
eagle  while  flying  from  the  scene  of  capture. 

Fish-hook,  a  curved,  barbed,  and  pointed  steel  wire 
used  in  angling  and  the  fisheries.  The  most  famous  seats 
of  the  fish-hook  manufacture  are  Limerick  in  Ireland  and 
Redditch,  Worcestershire.  England,  but  fish-hooks  of  the 
best  quality  are  made  in  the  V.  S.,  not  inferior  to  those  of 
Limerick  except  in  reputation  and  cost.  The  Limerick 
hook  has  a  barb  which  is  forged  solid  and  then  tiled  into 
the  proper  shape,  while  the  English  and  other  ordinary 
hooks  have  a  barb  which  is  raised  by  cutting  into  the  wire. 
These  are  inferior  in  temper  and  durability  to  the  best 
hooks. 

Fish'in?  Creek,  tp.  of  Granville  co.,  N.  C.  Ptfp.  24L3. 

Fishing  Creek,  tp.  of  AVarrcn  co.,  N.  C.     Pop.  1598. 

Fishing  Creek,  tp.  of  Wilkes  co.,  N.  C.     Pop.  542. 

Fishins^  Creek,  pnst-tp,  of  Columbia  co.,  Pa.   P.  i;J72. 

Fishing  Frog.     Sec  Angllu. 
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Fishiiis  River,  tp.  of  Chiy  co.,  Mo.     Pop.  2798. 

Fishing  Itiver,  tp.  of  Ray  co..  Mo.     Pop.  ItiSS. 

I'isli'kill,  pust-tp.  of  Dutchcssco..N.  Y.,  ontho  E.  bank 
of  till!  Ilci  !■'  Ml  Hiver.  Tlic  Fishkill  .Mountains  arc  in  the  .■*. 
part.  Tlu-  Flsiikill  Uivcr  inter!?ects  the  town,  which  has  im- 
portant manilt'ac'turiii*,  a;^ricultural.  antl  railroa<l  interests. 
It  contains  twenty-tivo  churches  anil  numerous  thriving  vil- 
laica,  of  which  the  more  important  arc  Iho  following:  (1) 
FisiiKii.i..  post-v.  on  the  Dutchess  anil  Columbia  division 
of  Ihe  \iw  York  Boston  anil  .Montreal  K.  U..  J  miles  from 
the  lluiison  Hi^er.  It  has  a  national  and  savings  bank,  a 
weekly  newspaper,  a  machine-shop,  four  ehurehes,  ami  a 
union  free  school.  Pop.  737. — (2)  FisiiKii.i.  os  thk  Hi/d- 
80.V,  or  Fishkill  Lav»ing,  a  beautiful  post-v.  on  the  Ihnl- 
8on  lliver  ami  the  llinlsi.n  lliver  K.  K..  JS  miles  from  New 
York,  is  the  S.  W.  terminus  of  the  Dutchess  ami  Columbia 
division  of  the  New  York  Hoston  and  .Montreal  K.  11.  It 
has  a  national  and  a  savings  bLink,  four  churches,  a  ma- 
chine-shop, two  newspapers,  an  armory,  and  many  line  resi- 
dences. It  has  a  steam-ferry  running  to  Xcwburg.  Pop. 
21)92.— f:!t  The  villages  of "  .Matteawan.  Ulenham.  Wap- 
pinger's  Falls,  and  many  others  belong  to  this  township. 
The  more  important  are  noticed  und-r  their  alphabelical 
heads.    Pop.  of  tp.  1 1,732.     G.  \V.  Owes,  En.  "  .JoriixAL." 

Fish  Lake,  tp.  of  Chisago  co.,  Minn.     Pop.  385. 

Fish-I»oiise,  a  name  applied  to  numerous  parasites 
(generally  entomostrncous  cruslaseans)  which  infest  fishes 
and  whales.  They  are  of  tho  genera  .li-7ii'ii«,  Citi- 
jfiM,  Niothoe,  Dirhchnthtm,  LernvofU^cu^,  Jnculinfi,  Cfion- 
dritcnnthiti^  Arhthcret,  AuchoreUn,  Lernetilomaf  Ti-achcli- 
nntf-ti,  Liim/trn/flfiui,  Ai^riifl*!!,  and  many  others ;  some  of  them 
arc  the  most  degraded  forms  now  known  of  the  crustacean 
typo.  To  the  above  may  be  added  certain  parasitic  eirri- 
peds  which  in  structure  and  habit  are  properly  associated 
with  the  fish-lice. 

Fish  Oil,  the  oil  of  the  menhaden  or  moss-bunker 
(.^^>l|•I  mrnhiulrn)  and  of  other  fishes,  which,  not  being 
marketable,  are  caught  in  large  quantities  lor  their  oil  on 
the  .\'lanlic  coast  of  tha  U.  S.  The  refuse  is  dried  ami 
eol  1  as  "fish  giiano,"  and  is  a  v.aluable  fertilizer.  Tho  oil 
is  used  in  dressing  leather  and  in  adulleraling  the  liigher- 
priceil  oils.    Siindar  products  arc  manufacliucd  in  Norway. 

Fisli  Pond,  tp.  of  Barnwell  co.,  S.  C.     Pop.  1120. 

FiHh-sl>iii,  in  mechanical  arts.     See  .Sit  igiikf.s. 

Fisk  (  FiiANKi.iN'  WoiiiBLRV),  D.  D.,  b.  at  llopkinton, 
N.  II..  Feb.  Hi.  1S20;  graduated  at  Yale  in  I'^Hi.  and  at 
Yalo  Diviuily  School  in  lsj2;  was  tutor  in  Vale  College 
LS'il-ftS;  professjr  of  rhetoric  and  belles-lettres  in  B  loit 
College  I8il-aU:  was  ordained  at  Chicago  in  ISj'J;  and  in 
th?  same  year  becarac  professor  of  sacred  rhetoric  in  tho 
theological  seminary  of  (Jhieago. 

Fink  (.r.VMKs).  b.  17<!2,  was  a  lawyer,  and  represented 
Verni'iTit  in  the  l'.  S.  C'lngress  from  ISO.i  to  ISO'.)  and  from 
1^11  (o  ISl.'i;  in  I.S1.1-I6  was  a  judge  of  the  supremo  court 
of  Vermont;  then  L'.  .''.  Senator  from  Vermont  in  1H17- 
l><:  af'erwards,  for  eight  years,  collector  of  customs  in  tho 
dislric'  of  Vermont.     I),  at  Swanton,  Vt.,  Dlc.  1,  IStl. 

Fisk  (.I.ui;:s.  Ju.),  b.  a"  Powna!,  Vl.,  .\pr.  I,  IS.i:>,  was 
a  ped  II  T  in  early  life,  but  be;.iaine  a  elerk  and  then  partner 
in  .lord.in,  M.irsh  ,t  Co.'s  dry-goods  store  in  B:is!on,  Mass. 
Uemoving  to  N'ew  York,  ho  became  a  banker  and  vice- 
president  of  the  Erie  Railway,  colonel  of  Iho  Ninth  regi- 
ment .\.  Y.  S.  M.,  and  was  assassinated  by  Edward  S. 
Slokes  .fan.  0,  |tt72. 

Fisk  (Rev.  WiLKirii),  0.  D.,  a  son  of  .Judge  Fisk,  was 
b.  in  Itra'ileborough,  Vl.,  -Vug.  ill,  1732.  .loiued  in  1S12 
the  sophomore  class  in  the  University  of  Vermont,  hut 
K]ient  his  senior  year  at  Brown  l.'niversity,  where  he  grad- 
ualed  with  high  honor  in  ISI.'i.  Entering  with  gr.-at  zeal 
upon  the  study  of  Ilia  law,  he  was  arrested  in  his  course 
by  what  threatened  to  be  a  fatal  illness,  and  in  ISIH  was 
licensed  as  a  local  preaoher  in  the  .\Ii'ihodisl  ICpiscopal 
Church.  He  soon  took  high  rank  as  a  pulpit  orator.  M  a.s 
in  li*2.'i  eliosi'ii  firs!  principal  of  the  ^^'llbraham  Academy, 
Mass.,  remiving  thither  in  Is2rt;  in  I*^;J0  was  chosen  first 
presidiMit  of  the  Wesleyan  ITniversity,  .Middlotown,  (tonn., 
and  entered  upon  (ho  duties  of  this  office  in  1S;'>I.  Poor 
hcilth  compelled  him  to  visit  Europe  in  1S.')5-3(I.  U.  at 
Middletown  Feb.  22,  IS.",'.l.  lie  was  a  man  of  the  FC-nelon 
type  of  character.  Published  f'afrinixtir  (\ni(fi>vrrtti  (1837  ), 
TnivrU  ill  fCiirii/if  (1838),  Sunniiiin  tiittl  Lf.rlm'rM  on  l^niiu-f- 
titftHin^  It'p't/  to  J'ii-rpont  on  //(»■  At'nirmrut,  and  olher  tracts 
and  sermons.  (Scu  liis  Li/e,  by  Rbv.  Joskimi  IIiiLiiirii,  D.  D., 
18  12.1  R.  D.  IliTiinoiK. 

Fisk'dale,  thriving  post-v.  and  manufaeturing  idaoo 
in  .stiurbridgo  tp.,  Woroestor  00.,  Mass.,  on  the  (julncbaiig 

liiver. 

Fiske  (Miss  FtnFtr.iA),  a  niece  of  Pliny  Fiske,  noticed 


below,  b.  at  Shclburne,  Mass.,  May  1,  1810.  (iraduating 
at  Mount  Uolyoke  Female  Seminary  in  18.39,  and  subse- 
quently a  teacher  there,  she  was  brought  into  close  contact 
with  .Miss  .Mary  l.yon,  and  imbibed  much  of  iier  spirit.  In 
IS  13  she  went  a.s  a  missionary  to  the  Nestoriaiis  in  Persia, 
and  was  the  first  principal  of  the  feinulc  seminary  at  Oioo- 
miah.  In  Is.OS.  after  fifteen  years  of  scrviie.  she  returned 
to  .Vineriea  with  broken  health,  and  d.  a'  Shclburne  .luly 
2fi,  I8i!l.  Her  /.//V,  uniler  the  title  /-'nilh  WorKiiii/  hi/ 
/.ore.  by  the  Rev.' Daniel  T.  Fiske,  I).  D..  was  ]>ublished 
in  I8I>8.  R.  i).  II1TCIIC1M.K. 

Fiske  (.JoiiN>.  .Vmerican  sea-captain  in  the  Revolution- 
ary war.  b.  at  Salem,  .Mass.,  Apr.  10,  1711,  was  captain  of 
the  Tyrannicide,  the  first  war-vessel  commissioned  by  the 
Slate  of  Massachusetts,  July  8,  1776.  and  in  her  had  many 
sanguinary  conflicts.  Dec.  10,  1777,  ho  commanded  the 
State  ship  .Massachusetts;  after  tho  war  he  engaged  in 
eoniineree,  and  was  made  luajor-gencral  of  militia  in  1792. 
D.  at  Salem.  Mass.,  Sept.  28.  17)17. 

Fiske  (.loiix).  .M.  A..  1,I,.B..  b.  in  JIartfoid,  Conn.,  Mar. 
3n,  1812:  graduated  :it  Harvard  in  1S()3.  Author  of  To- 
bacci,  and  Aholioh  (1808),  Mi,lli„  on./  Mi/lliwid-rni  (1872), 
OiitUiiPH  fif  C'lfiinie  Philnntiphii  (1874),  Thf  Viihccii  Wtirtd 
(187(i),etc.  Lecturer  on  iihilosojihy,  1809-71  ;  instructor  in 
hi.dory,  187(1,  and  assistant  librarian  at  Harvard.  Mem- 
ber of  American  Oriental  Society,  18(i7. 

Fiske  (Rev.  X.\tihn  Wki.uv),  b.  in  Weston,  Mass.,  Apr. 
17,1798;  graduated  at  Dartmouth  in  1817,  in  the  same  class 
with  President  .James  Marsh  of  Burlington,  Vt. :  was  tutor 
from  1818  to  1820 :  graduated  at  .Andover  Tlieological  Reini- 
niirv  in  1823,  and  was  professor  in  Amherst  College  (first 
of  Greek  and  Latin,  and  then  of  intellectual  and  moral 
philosophy)  from  1821  to  18-17.  Was  a  critical  linguist,  an 
acute  metaphysician,  and  a  pungent  preacher.  His  chief 
literary  work  was  a  translation  (with  large  additions)  of 
Eschenburg's  I'luiKiml  Muimnl,  first  jinbliahed  in  1830,  :iud 
finally  steriotyped  in  1813.  A  poslhnimnis  vihime  of  Ois- 
coiincn,  with  a  nunioir  by  Dr.  Heinan  Huinplirey,  was 
published  in  1850.  D.  in  .Jerusalem  iMay  2",  1817,  and 
w:is  buried  on  Mt.  Sion.  He  was  the  father  of  Mrs.  Helen 
Hunt,  known  to  the  public  as"  H.  U."     R.  D.  HiTrnioiK. 

Fiske  (Pvcv.  Plisv),  a  descendant  of  William  Fiske 
of  SuHolk,  England,  who  came  to  Salem.  Mass.,  in  1037, 
and  shortly  alter  removed  to  Wcnliani.  In  1701.  Elienener 
Fiske.  the  grandfather  of  Pliny,  settled  in  Shelburne.  Mass., 
where  Pliny  was  b.  .June  21,  1792:  graduated  at  Miildle- 
bury  College  in  1811,  and  at  .Xiidover  Theological  Seminary 
in  fsl8,  in  the  same  chiss  with  his  biographer,  I>r.  .\han 
Bond,  and  the  veteran  missionaries.  Dr.  Levi  Spauldiiig 
and  Dr.  Miron  Winslow.  On  Nov.  3,  1819,  he  sailed  from 
Boston,  in  company  with  the  Rev.  Levi  Parsons,  to  estab- 
lish a  mission  nmUr  the  care  of  the  American  Board  in 
Palestine.  Landed  at  Smyrna  Jan.  15,  1820.  and  was 
al'terwurdsat  Seio.  at  .\lexandria  (where  .Mr.  Parsons  died), 
at  Malta,  and  at  Daniasens,  studying  the  modern  (ireek 
and  .\rabic  languages.  Prcjiared  at  length  for  his  work, 
he  went  to  Bcyroot  in  May,  1825,  and  d.  there,  greatly  la- 
mented, Oct.  23,  1825.  (See  his  IJ/c,  by  Ai.v.ix  BoxD, 
1828  ;  and  Spuacie's  Aiinudi,  ii.  622.)     R.  D.  HiTriiiwK. 

Fiske  (  Rev.  SamielI,  a  relativeof  Pliny  Fiske,  noticed 
above.  Ii.  in  Shclburne.  Mass.,  July  23,  1828;  graduated 
at  Amherst  ill  1848;  was  in  .\ndovir  Theological  Seminary 
from  1850  to  1852;  was  tutor  al  Amherst  from  1852  to  1855, 
then  travelled  a  year  in  Europe  and  the  East:  was  settled 
over  the  Congregational  ehureli  in  Madison,  Conn.,  in  1857; 
entered  the  Federal  army  as  a  private  in  the  Fuurleenth 
Connectieut  ivgiment  in  1802:  became  cnplain,  distin- 
gnished  himself  in  several  battles,  and  fell  al  the  bend  of 

his  com)Miny  on  ihe  second  day  of  the  Id ly  battle  of  the 

Wilderness,' .May  0,  1801,  dying  in  Ihe  hospilal  at  Kredo- 
rii:ksl)urg  May  22.  He  was  a  man  of  rare  genius  and  force 
of  eharaetcr.  His  letters  from  Europe  ami  the  East,  first 
published  in  Ihe  S/iri'iiii/iilil  /liiinliticini  under  Ihe  iiow-(/«- 
li/iimr  of  ••  Mr.  Dunn  Browne,"  appeared  in  a  vohimu  in 

IS57.       His    ICrprriiiirrH    in   llii-    Armi/.  under   Ihe   Slime   nS- 

siinied  name,  appeared  in  1800.  I'rof.  U.S.Tyler's  dis- 
course, preached  at  the  funeral,  «iis  an  a.liiiiiable  Iribulo 
to  his  memory.  (See  also  77ie  (•„mii,,jiiliiiii>it  Qiiiirlcili/, 
Jan.,  ISOO,  aiid  Iho  Xcm  Einjlinidri;  Jan.,  1800.) 

It.  I>.  HlTiiiroiK. 

Fis'tllln  [Lai.,  a  "pipe"],  a  term  used  in  palliob.gy  lo 
designate  an  iibiiormni  canal,  usually  of  small  lengih  and 
diameter,  leading  from  one  organ  to  another  ( vcsieinagi- 
nnl  fistula),  or  from  some  cavity  of  the  body  to  the  c.\leriiiil 
world  (gastric  Hsliila,  fistula  in  an..). 

Fistiiln  is  called  1 1 )  eoinplel.',  when  it  has  two  orifices; 
(2)  iiieomp!ete  or  blind,  when  it  has  only  ono;  (,'l)  external, 
whin  the  opening  is  through  Ihe  skin:  (1)  internal,  when 
it  i.p'.-iis  II  ilv  into  a  cavity  of  llio  body.     The  two  most 
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prominent  characteristics  of  a  fistula  are  the  constant  dis- 
charge from  it  of  a  thin  purulent  tluij,  with  which  the  se- 
cretions of  the  organ  affected  are  mixed,  and  the  obstinacy 
with  which  it  resists  the  healing  process.  This  latter  re- 
sults from  the  nature  of  the  wall  of  the  listula.  which  in 
recent  cases  is  formed  of  soft,  unhealthy  granulation-cells 
which  h.avc  no  tendency  to  unite  to  form  either  cicatrix  or 
cuticle.  In  older  eases  the  walls  consist  principally  of 
condensed  connective  tissue,  inseparable  from  the  surround- 
ing parts.  A  fistula  of  long  standing  also  exerts  a  change 
in'the  tissues  through  which  it  passes,  these  becoming  more 
dense,  and  Hnally  indurated,  aud  the  integument  around 
its  orifice  callous  and  sometimes  warty. 

Fistula  is  caused  (1)  by  wounds  which  penetrate  pas- 
sages giving  natural  exit  to  the  secretions,  or  those  which 
follow  a  long  and  deviating  course  through  many  tissues  ; 
(2)  by  ulceration  and  the  sloughing  process;  (3)  by  ab- 
scess.    The  last  is  the  most  frequent  cause. 

The  passage  of  a  bullet  through  any  region  oi  the  body 
sometimes  leaves  a  canal  which  fails  to  unite;  and  when- 
ever a  necrosis  of  bone  occurs  there  are  usually  one  or 
more  tracks  following  a  winding  course  from  it  to  the  out- 
side of  the  body.  These  passages  are  ofteu  called  fistulse, 
but  the  more  appropriate  name  for  them  is  sinus. 

Fistula  commonly  occurs  in  persons  of  an  enfeebled  con- 
stitution. Where  it  results  from  abscess  it  is  more  fre- 
quently the  chronic  than  acute  form  which  gives  rise  to  it. 
Fistubc  were  formerly  supposed  to  furnish  exit  for  morbid 
humors,  and  surgeons  hesitated  to  attempt  their  cure.  At 
the  present  time  some  surgeons  refuse  to  operate  on  a  fistula 
in  auo  in  a  ]>atient  having  phthisis. 

The  cure  of  fistula  depends  upon  producing  union  of  its 
walls  through  the  agency  of  healthy  granulation-cells. 
This  may  be  brought  about  by  stimulating  applications,  as 
the  injection  of  nitrate  of  silver,  corrosive  sublimate,  etc.  in 
solution,  or  the  application  of  the  red-hot  iron.  Where  the 
walls  are  old  and  imlurated,  it  is  necessary  to  dissect  them 
out  anil  remove  them  altogether,  bringing  the  lips  of  the 
wound  together  by  sutures.  The  most  common  treatment 
consists  in  laying  the  fistula  and  soft  parts  above  it  freely 
open  by  an  incision,  and  keeping  the  orifices  of  the  wound 
apart,  so  that  it  may  slowly  heal  by  granulation  from  the 
bottom.  There  are  other  modes  of  cure,  but  they  are  less 
serviceable  than  the  above,  orelseonly  applicable  to  special 
cases.  <i.  II.  Wv.SKoor. 

Fistula^  in  horses,  is  the  farricr*s  name  for  a  deep- 
seated  chronic  abscess,  usually  situated  upon  the  withers, 
and  discharging  pns  through  fistulous  pipes  or  sinuses. 
When  seated  upon  the  top  of  the  head  it  is  called  poll- 
evil.  Blows  and  strains  of  the  tendon  of  the  nape  are  the 
most  fruitful  causes  of  the  disease,  which  most  frequently 
attacks  old  or  ill-kept  animals.  The  thorough  application 
of  hot  caustic  solutions  is  often  curative;  but  sometimes 
it  is  well  to  lay  open  the  sinuses  and  retrench  unhealthy 
masses  of  granulation-cells. 

Fit,  a  term  emplnyed  by  Xewton  in  accounting  theo- 
retically. u]>ou  the  corpuscular  theory  of  light,  for  certain 
phenomena  of  refraction  and  reflection  at  the  surfaces  of 
transparent  bodies.  The  terra  is  meant  to  denote  the  pe- 
riodical alternations  of  condition  in  the  corpuscle,  dispos- 
ing it  to  be  reflected  or  refracted.  (See  Thin  Pl.\tes,  Col- 
ors OF.) 

Fit.  See  CoNVii.sioy,  Apoplexv,  and  Epilepsv. 
Fitch,  the  commercial  name  of  the  fur  of  the  I'^uropcjin 
polecat  (  f'utorius  ftiitidtm).  It  is  collected  in  Northern  Eu- 
rope, and  though  in  general  inferior  in  quality  to  the  fur 
of  martens  and  sables,  it  is  very  liaudsome  and  serviceable, 
and  when  it  is  in  fashion  brings  a  good  price.  The  animal 
which  afi'ords  it  is  often  called yi(c/lc^  (See  Polkcat.) 
Fitch.     See  VnTcii. 

Fitch  (CiiART.i^s  Elliott),  an  American  journalist,  b. 
in  Syracuse,  N.  Y.,  Dec.  3,  lSH.i :  gr.idu.ated  at  Williams 
College  in  1855,  and  at  the  Albany  Law  School  in  1S57  ; 
w.as  admitted  to  the  bar  in  Syracuse,  and  practised  law  till 
180fi,  when  he  assumed  editorial  charge  of  the  Si/rat'iine 
Daili)  Shmduid.  whore  he  remained  till  1ST3,  when  he  be- 
came managing  editor  of  \\\^  Hochtstcr  Deinoot-at  and  Chron- 
icle. J-  B.  Bishop. 

Fitch  (Ebenezer),  D.  D.,  h.  at  Norwich,  Conn.,  Sept.  26, 
175f) ;  graduated  at  Yale  College,  New  Haven.  Conn..  1777  ; 
was  tutor  there  1780-83  and  1786-91  ;  Oct.,  17',ll,  was  prin- 
cipal of  the  Williamstown  (Mass.)  school,  until  its  erection 
as  a  college:  then  its  president  from  Aug.,  1793.  to  May, 
ISlo.  Having  been  ordained  as  a  minister  in  June,  1795, 
he  was  subsequently  pastor  of  the  Presbyterian  church  in 
Bloomtield,  N.  Y..  from  Nov.  29.  1815,  to  Nov.  25,  1827. 
D.  at  West  Eloomfiebl.  N.  Y.,  Mar.  21,  1833. 

Fitch  (Eleazau  Thompson),  D.  D.,  b.  at  New  Haven, 
Conn..  .Tan.  1.  1791;   ;,'raduated  at  Yale  College  in   ISIO; 


was  Livingston  professor  of  divinity  in  the  theological  de- 
partment of  Yale  College  1817-52;  author  of  theological 
reviews  and  articles  for  periodicals.  A  volume  of  his  ser- 
mons has  been  published  since  his  death.    D.  Jan.  31,  1871. 

Fitch  (Elijah),  A.  M.,  b.  1745  :  graduated  at  Yale  Col- 
lege 17fJ5;  was  Congregational  minister  in  Ilopkinton, 
-Mass.,  from  1771  until  his  death  Dec.  16.  1788.  The  Henu- 
ticn  Iff  littifiion,  addreSKed  to  Yonth,  poem  in  five  books, 
and  The  Choice,  short  poem  (Providence,  1789),  were  his 
productions. 

Fitch  (James),  b.  at  Becking,  Essex  eo.,  England.  Dec. 
24, 1622,  came  to  New  England  when  sixteen  years  of  age; 
studied  seven  years  under  Hooker  and  Stone,  and  was  pas- 
tor at  Saybrook,  Conn.,  1646-60,  and  then  at  Norwich,  whero 
he  was  the  first  settled  minister.  He  preached  to  the  Mo- 
hegan  Indians  in  their  own  tongue,  and  wrote  First  I*rln- 
ciplcn  of  the  Doctrine  of  Chritt  (Boston,  1679),  etc.  D.  at 
Lebanon,  Conn.,  Nov.  IS,  1702. 

Fitch  (JoHx),  b.  in  Windsor.  Conn..  Jan.  21,  1743.  His 
education  was  limited,  but  included  the  rudiments  of  sur- 
veying, subsequently  of  great  service  to  liim.  iVfter  an 
apprenticeship  at  elockmaking  he  estaltlished  a  brass- 
foundry,  and  subsequently  engaged  in  the  manufacture  of 
potash.  In  his  twenty-sixth  year  he  established  himself 
at  Trenton,  N.  J.,  as  a  silversmith.  During  the  early  part 
of  the  Revolution  he  had  large  contracts  for  the  repair  of 
arms,  but  when  the  British  army  entered  Trenton  his  shop 
and  its  contents  were  burned.  He  served  as  lieutenant  in 
the  New  Jersey  volunteers,  and  afterwards  resumed  the 
business  of  repairing  arms.  Having  accumulated  about 
$4000  in  Continental  money,  he  procured  an  a]ipointment 
as  deputy  surveyor  for  Virginia,  sold  his  paper  money  for 
SlOO  in  silver,  anil  started  for  the  Western  wilderness. 
After  suffering  many  hardships,  he  reached  the  place  of 
destination  and  coiumenced  his  surveys.  In  1781  he  re- 
turned the  owner  of  1600  acres  in  the  valley  of  Salt  River, 
and  spent  some  time  in  Philadelphia.  In  1782  he  raised 
a  party  of  ten  emigrauts,  and  again  started  for  the  West. 
Having  purchased  a  cargo  of  flour  and  groceries,  he  pro- 
ceeded to  the  mouth  of  the  Muskingum,  where  the  party 
were  attacked  by  Indians.  Two  of  the  number  were  mur- 
dered, and  the  reiuaining  nine,  including  Fitch,  were  car- 
ried into  captivity.  After  sufl'ering  great  hardships  and 
travelling  with  dift'erent  tribes  more  than  1200  miles,  in 
the  mean  time  gathering  information  regarding  the  local- 
ity of  lakes  and  rivers,  he  was  purchased  by  a  British  oBi- 
ccr  at  Detroit,  became  a  prisoner  of  war,  and  was  released 
at  Montreal.  Several  years  after  his  return  he  engraved 
on  wood  a  rude  map  of  the  vast  country  through  which  he 
had  passed,  and  worked  ofl'  impressions  of  it  by  means  of  a 
cider-press  at  Warminster  in  Berks  CO.,  Pa. 

The  happy  thought  of  propelling  vessels  by  steam,  he 
says,  originated  with  him  in  1784.  He  rapidly  matured 
his  plans,  and  in  Aug.,  1785,  he  petitioned  Congress  for 
aid  in  constructing  his  boat.  In  his  statement  before  a 
committee  appointed  by  the  assembly  of  Pennsylvania  he 
averred  that  he  had  seven  different  plans  and  four  different 
models  of  steamboats.  The  records  of  the  American  Philo- 
sophical Society  of  Philadelphia  show  that  "a  model,  ac- 
companied by  a  drawing  and  description  of  a  machine  for 
working  a  boat  against  a  stream  by  means  of  a  steam-en- 
gine, was  Laid  before  the  society  by  John  Fitch  on  Sept.  27, 
1785."  With  the  pecuniary  assistance  of  scveriil  gentlemen. 
Fitch  immediately  undertook  to  build  a  steamboat.  In  the 
Odniiibia  Maij,i:ine  for  Dec.  1786,  he  gave  a  description 
of  this  vessel  and  its  machinery.  A  steam  cylinder  over 
three  feet  long  and  one  foot  in  diameter  was  )>laced  hori- 
zontally in  the  bottom  of  the  boat  ;  the  steam  was  let  in  at 
each  eiid  of  the  cylinder  alternately,  and  after  moving  a 
reciprocating  piston  was  disch.arged  into  a  condenser,  which 
formed  a  vacuum  in  the  cylinder  behind  the  moving  piston. 
The  force  of  the  piston  was  transmitted -to  cranks  on  each 
side  of  the  boat ;  which,  by  means  of  connecting  bars,  moved 
twelve  paddles,  three  on  each  side  being  in  the  water  .and 
three  out  at  the  s.ame  time.  The  engine  of  Fitch  was  the 
first  double-acting  condensing  engine,  transmitting  power 
by  means  of  cranks,  ever  constructed;  for  although  Watt 
had  proposed  to  apply  to  his  pumping-engine  the  double- 
acting  piston  devised  by  Dclahire  and  used  in  bis  ].uinp.  the 
manner  of  its  application  being  set  forth  by  Watt  in  his 
patent  of  1782,  yet  he  did  not  construct  a  steam-engine 
producing  a  rotary  motion  and  applicable  to  general  use 
until  several  year's  later;  and  many  years  elapsed  before 
he  could  lawfully  employ  the  crank  in  connection  there- 
with. 

On  May  1,  1787,  Fitch's  steamboat.  The  Perseverance, 
was  put  in  motion  on  the  Delaware  River,  and  made  three 
miles  per  hour.  This  speed  did  not  satisfy  Fitch,  and  vari- 
ous improvements  were  soon  added,  among  which  were  a 
boiler  and  a  condenser,  both  made  of  spiral  pipes  invented 
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b_v  Henry  Voight.  A  new  cylinder,  eighteen  inches  in  di- 
ameter, was  also  constructed.  The  stcambojit,  with  its 
prciitiy  increased  ]n>wor,  was  guecessfully  tcsifd  in  the  fall 
of  17SS.  The  late  l>r.  Thornton,  lon^  at  the  head  of  the 
U.  y.  patent-office,  and  many  other  prominent  men,  certi- 
fied that  Jie  steamer  moved  in  dead  water  at  the  rate  of  S 
miles  an  liour,  or  I  mile  in  7A  minutes.  With  thirty  pas- 
sengers the  vessel  left  Philadelphia  and.  moving  against 
the  current  of  tho  Delaware,  reached  IJurliugtou,  a  distance 
of  20  miles,  in  3  hours  and  10  minutes.  Dr.  Thornton 
stated  that  the  Perseverance  afterwards  made  HO  miles  in 
one  day.  This  speed  will  excite  wonder  when  tho  difficulty 
of  keeping  the  piston  tight  against  the  comparatively  rough 
interior  surface  of  the  cylinder  is  taken  into  consideration. 
The  steamboat  was  run  fi>r  some  time  as  a  packet  to  Bur- 
lington, but  after  several  mishaps  it  was  burned. 

Fitch  was  scut  to  France  by  tho  steamboat  company, 
under  the  ausi)iees  of  Consul  Aaron  Vail,  who  was  anxious 
to  have  a  steamboat  built  in  that  country  :  but  finding  all 
tho  machinists  engaged  on  government  work,  Mr.  Vail  fur- 
nished Fitch  with  means  to  return  to  his  native  country. 
He  crossed  tho  British  Channel,  and  during  his  stay  in 
London,  in  IT'J.'J,  he  published  his  pamphlet  entitled  An 
JCxpf  mutt  inn  /nr  A'rrjnnr/  a  Shif/n  Traverse  at  Sea  by  the 
Citlnuiliian  limtlif  lirvkauer.  lie  remained  in  London  un- 
til his  funds  were  exhausted,  then  secured  a  passage  on  a 
homeward-bound  vessel,  and  landed  at  Boston  in  1794  in  a 
state  of  destitution.  From  that  time  to  1796  he  resided 
with  his  brother-in-law  at  Sharon,  Cunn.  In  the  JJocn- 
meutnrif  /lintonf  of  Xeto  Yaik^  vol.  ii.  p.  jSj,  will  be  found 
an  interesting  account  of  experiments  subsequently  made 
by  Fiteh  in  propelling  a  small  boat  by  steam  on  tho  Collect 
Pond,  formerly  existing  in  tho  lower  part  of  the  city  of 
New  York.  This  boat  was  arranged  with  side  wlieds,  and 
a  screw  propeller  at  the  stern.  In  1797,  Fitch  went  to  Ken- 
tucky to  obtain  possession  of  lands  he  had  purchasecl  while 
surveying  there.  Soon  after  taking  up  his  residence  in 
Nelson  county,  his  health  began  to  decline,  and  he  died  at 
Bardstown,  Ky..  .luly  2,  1798. 

The  career  of  Fitch  was  filled  with  thrilling  adventures. 
It  commenced  amid  the  political  troubles  which  culminated 
in  tho  Revolution,  and  it  terminated  before  his  country  had 
fully  recovered  from  the  shock  of  war.  The  failure  of  tho 
Inventor  of  tho  steamboat  to  realize  his  most  sanguine 
hopes  was  chiefly  due  to  a  want  of  mechanical  facilities  for 
carrying  into  cflect  plans  which,  when  subsequently  modi- 
fied and  jterfectedby  his  ingenious  countrymen  Fulton  and 
Stevens,  proved  to  bo  not  only  feasible,  but  of  inestimable 
value,  Samuel  D.  Tillman. 

Fitch  (Le  Roy),  U.  S.  N..  b.  Oct.  1,  183.^,  in  Indiana; 
graduated  at  tho  Naval  Academy  in  ISJO  ;  became  a  mas- 
ter in  IS.tH,  a  lieutenant  in  ISOI,  a  lieufenanf-conunander 
in  1^02,  a  commander  in  1870;  served  on  the  Mississippi 
River  fn»m  1801  to  L'^fi5,  during  which  period  ho  was  noted 
for  his  sound  judgment,  enterprise,  and  gallantry.  Par- 
ticipated in  the  eaptureof  Forts  Donelson  and  Pillow,  tlio 
reductiiin  of  Island  No.  Id,  an<i  the  victory  over  tho  Confeil- 
crate  fleet  at  Memphis,  Tenn.;  and  as  eommander  of  a  di- 
vision of  gunlioats  was  engaged  in  many  brilliant  operations, 
tho  conduct  of  which  gained  him  the  admiration  of  both  tho 
armyandthe  navy.  On  .luly  27,  lsi;:{.  lion.  (Jidcon  Welles, 
secretary  of  tho  navy,  addressed  to  him  the  following  com- 
plimentary letter:  "Snt:  Sineo -your  attaehment  to  tho 
Mississippi  srpiadron  it  has  been  gratifying  to  the  depart- 
ment to  observe  the  commendable  zeal  {as  shown  by  reports 
to  if)  displayed  by  you  in  the  execution  of  tlu^  duties  with 
wbleli  you  wereeiitrusled.  In  all'oriling  diivoy  on  tlioTen- 
nessee  and  Cumberland  rivers,  in  jiunishiug  ami  ilispers- 
ing  the  guerilla  bands  whieh  infested  tho  banks  of  thogo 
etreams.and  in  your  timely  and  imp<»rtant  assisfaiu-o  to  tho 
garrison  at  Fort  Donelson  when  attacked  on  the  ;'.d  of  Feb- 
ruary last  by  the  forces  un<ler  (Jen.  Wheeler  an.l  others, 
you  have  acted  with  promptness,  and  refleeled  credit  on  tho 
naval  service.  Your  recent  pursuit  of  the  Hying  guerilla 
iMorgan— following  liim  upwards  of  500  mile.s"intereepting 
him,  and  frustrating  him  in  his  attempt  to  reeross  the  Ohio. 
c:ipturing  bis  train,  a  |.ortion  of  his  guns,  and  routing  his 
band— all  of  whieh  nniterially  erippleil  his  strength  and 
led  to  his  final  capttire— gives  additional  evidence  of  your 
zeal  and  ability,  and  reflects  additional  credit  on  the  service 
and  yourself.'*    D.  Apr.  It,  1875.      Foxiiall  A.  Paukku. 

Fitch  (Thomas),  governor  of  Connedient  from  17r>4  to 
17l»t5.b.  inConneeiieut  1099:  graduated  at  Vale  Colli-go  1 7l,M  ; 
praetised  law  and  filled  the  offices  of  cr)un><ellor.  jiidgi'  of 
the  supreme  enurt,  cliief-jusliee  (17.'iO-51),  lieufeiiant-gov- 
ernoraml  governor.  In  Kt'i'I  was  driven  into  retirement  for 
having  taken  the  oathof  ofTiee  prescribed  in  the  Stamp  Act 
in  I7(;.'..  and  .1.  July  18,  1771. 

ritcli'biirpf,  city,  one  of  the  onpilals  of  Worcegtor  co., 
Mass.,  t.n  a  branch  of  tho  Nashua  River  and  at  tho  june- 
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tion  of  the  Fitohburg,  Cheshire,  Fitchburg  and  Wor- 
cester, Boston  Clinton  and  Fitehburg,  and  Vermont  and 
Massachusetts  R.  Ks.  It  has  111  ehurches,  2  national  aucl 
2  savings  banks,  mutual  lire  insurance  company,  a  public 
library,  a  county  eourt-liouse.  a  county  jail,  1  daily  and  2 
weekly  nexvspapers.  and  manufactures  of  paper,  chairs,  ma- 
chinery, woollen  goods,  rattan,  etc.  The  annual  product 
of  the  first  four  branches  of  industry  amounts  to  $4, 000, 000. 
There  are  eighteen  eorjjorate  companies  in  the  city,  with  an 
aggregate  capital  of  about  ."?2,OUU,O00.  It  has  a  paid  fire 
department  with  electric  fire-alarm  telegraph,  and  an  ex- 
cellent system  of  water-works.     Pop.  11,260. 

J.  E.  Kellogg,  Ed.  "Daily  Sestixel." 

Fitchbursr,  post-lp.  of  Dane  co.,  Wis.     Pop.  1152. 

Fitch'ville,  post-tp.  of  Huron  co.,  0.     Pop.  795. 

Fitz  (IIkn'uy),  American  telcscope-makcr,  b.  in  New- 
buryport,  Mass..  1^08.  was  a  ])rinter  and  then  a  locksmith, 
hut  in  18.*?5  made  a  reflecting  telescope,  and  in  1S44  in- 
vented a  method  of  perfecting  object-glasses  for  refracting 
telescopes,  making  the  first  one  from  the  bottom  of  an  onli- 
nary  tumbler,  lie  finally  made  an  instrument  of  IG-inch 
aperture,  his  telescopes  having  come  to  notice  tlirough  the 
fair  of  the  American  Institute  at  New  York  in  [8-i5.  His 
instruments  were  so  delicate  that  the  change  in  the  form  of 
the  object-glass  by  expansion,  caused  by  passing  the  finger 
over  it  in  a  frosty  night,  could  be  detected.  He  was  about 
visiting  Europe  to  select  a  glass  for  a  24-inch  telescope,  and 
to  take  patents  for  a  camera  involving  a  new  form  of  lenses, 
but  d.  in  New  York  City  Nov.  6,  1863. 

Fitz'gerald  (AucrsTrs  Frederick),  third  duke  of 
Leinster,  b,  in  London  Aug.  21,  1791,  succeeded  to  the  title 
on  the  death  of  his  father  in  1804,  and  took  his  seat  in  the 
House  of  Lords ;  in  1S31  was  appointed  lord  lieutenant  of 
tho  county  Clare  in  Ireland  and  member  of  tho  queen's 
privy  council.  Was  the  grand  master  of  the  order  of  Free- 
masons in  Ireland.  For  many  years  he  was  the  sole  Irish 
duke,  and  he  also  held  the  rank  of  first  marquis  and  first 
earl  among  the  Irish  nobility.  In  politics  he  was  a  Liberal, 
but  conservative  on  the  question  of  a  rej)eal  of  the  union 
with  England.  In  1818  the  duke  married  the  daughter  of 
the  earl  of  Harrington.  Four  children  resulted  from  tho 
marriage,  of  whom  the  eldest,  known  as  the  marquis  of 
Kildare,  succeedeil  to  the  ducal  honors  of  his  father.  D. 
at  London  Oct.  10,  1874. 

The  Fitzgerald  family  of  Ireland  is  a  very  ancient  An- 
glo-Norman one,  long  thorouglily  Hibcrnianized,  and  tho 
late  duke  was  a  descendant  of  the  barons  of  Offaly,  first 
ennobled  in  1205.  In  1747  his  family  was  elevated  to  the 
British  peerage,  and  in  1706  tho  then  head  of  tho  family 
was  created  duke  of  Leinster. 

Fitzgerald  ( Lord  Edward),  Irish  revolutionist,  b.  near 
Dublin  ».»ct.  15,  176*1,  having  served  in  tho  British  army 
as  aide-de-camp  to  Lord  Rawdon  in  America,  travelled  in  • 
North  America,  and  imbibed  rejiubliean  ideas,  from  1788 
to  1790,  and  was  a  member  of  the  Irish  Parliament  in  tlio 
latter  year.  In  Paris,  in  1792,  he  publicly  renounced  his 
title,  and  was  dismissed  from  the  army.  Becoming  jiresi- 
dent  of  tho  United  Irishmen  in  1796,  he  was  arrested  May 
19,  179S,  receiving  wounds  in  the  arrest  from  whicdi  he  d. 
in  prison  June  4,  1798.  In  Oct.,  1798.  a  bill  of  attainder 
was  passed  against  him,  whieli  was  reversed  in  1819. 

Fitzgerald  ( Rt.  Hon.  Jons  David),  P.  C,  Q.  C,  LL.D., 
h.  in  Dublin  in  I8ili,  was  educated  at  Trinity  College,  Dub- 
lin ;  called  to  the  bar  in  IS.'IH,  and  became  a  Q.  C.  in  IS  17. 
In  I855-5(i  was  solicitor-gi'iieral  of  Irelaiiil,  and  in  1856-58 
and  1859-60  attorney-general.  In  the  House  of  Commons 
he  represented  Ennis  from  July,  IS52,  to  Feb.,  1S60,  and 
was  then  made  a  jutlge  of  the  court  of  queen's  bench  in 
Ireland,  where  lie  is  also  a  commissioner  of  national  educa- 
tion, of  charitable  donations  and  beciucsts,  and  of  endowed 
schools.     In  1856  ho  was  sworn  of  the  privy  council, 

Fitzgerald  (Pi:ucr  HF^TniatiNcroN),  M.  A.,  F.  S.  A., 

h.  at  l-'inie  \'ailey.  c-ounly  of  l,(Uilli,  in  18:14;  educated  at 
Ktonyhurst  College,  Lancashire,  and  Trinity  College,  Dub- 
lin; came  to  tho  Irish  bar,  and  was  for  a  time  a  crowu 
prosecutor  on  the  mirth-eastern  circuit.  Has  written 
largely  in  AH  tin:  Yvnr  Huumi,  Tff  ihiUin  rtiiV«-r«i/y 
Mitifaziur,  J/ouNv/iotti  U'on/ff,  etc.,  nearly  alt  his  produo* 
tions  being  works  of  fiction,  with  a  A»/V'  *«/  Stcrue  and  Life 
of  GnrricU. 

Fitzgerald  (Wii.i.iw).  D.  D..  Anglican  bishop  of 
Killaloe,  Killcnora.  Clonfcrt.and  Kilniaeduagh,  Ireland,  b. 
in  Ireland  Dec..'!,  ISU.  and  eduealed  at  Trinity  Colhgr, 
Dublin,  where  he  had  B.  A.  in  ls.'I7.  and  of  whieh  he  be- 
came a  fellow.  In  1810  he  wrote  in  opposition  to  Thr 
TrartH  for  thr  Timrn.  In  18  18  was  appointed  profcs.inr  of 
moral  ]ihilos<»phy  in  Trinity  College,  and  in  IH5;t  iirofcssor 
of  ecclesiastical  histitry.  lias  edited  Cmintnhh'H  hthirM  and 
iiutlcv'H  Analoijy,  ami  is  author  of  one  of  the  answers  to 
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Essays  and  lieviews.  lie  was  joint  editor  of  The  Irish 
Chirch  Jaurnul  with  Dr.  Abcltshauser,  was  consecrated  to 
the  see  of  Corli  in  ISJT,  and  tr.ansferrcd  to  his  present  see 
in  1SH2. 

Fitzgerald  (Sir  WiLi.iAir  Robert  SEVMoiin  Vesey), 
D.  C.  L.,  IJ.  C.  S.  I.,  English  member  of  Parliament  and 
governor  of  Bombay,  b.  in  ISIS;  graduated  at  Oriel  College, 
Oxford,  in  1837,  and  had  M.  A.  in  1844,  and  D.  C.  L.  in 
18(i;i.  In  Jan..  1839.  was  called  to  the  bar  at  Lincoln's 
Inn,  and  gained  a  seat  in  l'arli,iment  for  the  borough  of 
Horsham  in  Juno,  1848.  being  re-elected  in  18.')4.  Was  in 
the  carl  of  Derby's  cabinet  in  1859  .as  under-secretary  for 
foreign  affairs,  and  was  made  governor  of  Bombay  in  KSliG, 
being  made  a  privy  councillor  Dec.  2Sth  of  that  year,  and 
sailing  for  India  Feb.,  1SG7.  The  same  year  he  was  nomi- 
nated grand  cross  of  the  order  of  the  Star  of  India. 

Fitz'hugh  (Andrew),  b.  in  Virginia  in  1795,  was  a 
niid.shipniau  U.  S.  navy  June  S,  1811,  lieutenant  Apr.  21, 
1816,  master  l''eb.  9,  1837,  captain  Feb.  14,  1843.  D.  in 
Fairfax  cc,  Va.,  Oct.  2, 1850. 

Fitzhugh  (William),  delegate  to  the  Continental  Con- 
gress IVom  Virginia  1779-SO  ;  b.  in  1726;  d.  in  1809. 

Fitzpat'rick  (Benjamin),  U.  S.  Senator,  b.  in  Greene 
CO.,  Ga.,  .lune  I'.O,  1S02,  emigrated  to  the  valley  of  the  Ala- 
bama River,  near  Montgomery,  Ala.,  in  1815;  studied  law, 
and  began  to  practise  in  1821.  and  being  soon  chosen  soli- 
citor of  his  judicial  district  held  the  position  until  1829. 
Was  prcsidental  elector  in  1840,  and  governor  of  Alabama 
in  1841-15.  In  1852  he  was  appointed  U.  S.  Senator  from 
Alabama,  and  then  elected  to  the  same  position  for  the  term 
ending  in  1861.  He  left  the  Senate  in  Feb.,  1861,  and  took 
an  active  part  in  the  Confederate  cause.  Was  often  presi- 
dent pro  lem.  of  the  U.  S.  Senate,  president  of  the  Ala- 
bama constitutional  convention  in  1865.  and  a  delegate  to 
the  Philadelphia  Union  National  convention  in  1806.  D. 
in  Autauga  co.,  Ala.,  Nov.  25,  1869. 

Fitzpatrick  (John  Bernard),  D.  D.,  h.  of  Irish  parents 
in  Boston,  Mass.,  Nov.  1,1812,  was  educated  at  Boston,  attho 
College  of  Montreal,  and  the  Sulpitian  Seminary,  Paris. 
In  1840  w.as  ordained  a  Roman  Catholic  priest;  in  1844 
w.as  consecrated  co.adjutor-bishop  of  Boston,  rum  jure  snc- 
ccsslonis;  and  in  1846  succeeded  Bishop  Fcnwick  in  the 
bishopric.  D.  Feb.  13,  1866.  Bishop  Fitzpatrick  was  a 
man  of  learning  and  ability,  and  received  his  doctorate 
from  Harvard  University. 

Fitzpatrick  (William  .Iohn),  Irish  author,b.  Aug.  31, 
1S:!0,  is  a  magistrate  and  grand  jui-or  for  the  county  of 
Dublin,  and  has  published  LIfr,  Times,  and  Contemporaries 
of  Lord  Cloncurr;/,  The  Friends,  Foes,  and  Adventures  of 
Ladif  Monjan,  Memoirs  of  Archbishop    Wlialeli/,  etc. 

Fitzroy'(IloDERT),  English  viec-admir.al,  meteorologist, 
and  navigator,  b.  July  5,  1805,  entered  the  British  navy 
Oct.,  1819;  was  lieutenant  in  Sept.,  1821,  and  took  part  in 
a  government  e.\pedition  to  the  coast  of  South  America  in 
1828  and  1S3I.  (Charles  Darwin  accompanied  the  latter 
expedition  as  naturalist.)  In  1841.  Fitzioy  was  M.  P.  for 
Durham,  and  governor  of  New  Zealand  from  1843  to  1846. 
In  1854  became  superintendent  of  the  meteorological  de- 
partment of  the  board  of  trade,  rear-admiral  in  1857,  and 
in  1862  established  a  system  of  "storm-warnings."  Was 
made  vice-admiral  in  1863,  and  d.  at  Norwood  Apr.  30, 
1865.  AVith  Capt.  King  he  wrote  Xnrratire  of  the  S'nrrei/- 
intf  Voi/nrjrs  of  II.  M.  S.  Adventurer  and  Benijh,  1S34-SS 
(1839),  aiid  himself  published  Barometer  Manual  (1801) 
and   ire.i(*<;)--Boo/.- (1863). 

Fitzsim'mons  (Thomas),  b.  in  Ireland  in  1741,  was  a 
merchant  in  Philadelphia,  Pa.,  and  commanded  a  volun- 
teer comp.any  in  the  Revolutionary  war.  Was  for  many 
years  a  member  of  the  Pennsylvania  State  assembly  ;  in 
1782-83  a  delegate  to  the  Continental  Congress,  and  in 
1787  to  the  Federal  constitutional  convention.  From  1789 
to  1795  was  M.  C.  His  firm  subscribed  £5000  to  supply 
the  American  army  in  1780.  Mr.  Fitzsimnions  was  presi- 
dent of  the  Philadelphia  chamber  of  commerce  .and  of  the 
North  American  Insurance  Company.  D.  at  Philadelphia, 
Pa.,  Aug.,  1811. 

Fitzwil'liam,  post-tp.  of  Cheshire  co.,  N.  H.,  on  the 
Massachusetts  State  line  and  on  the  Cheshire  R.  R.,  27  miles 
N.  W.  of  Fitchburg.  Mass.  It  contains  two  post-vill.ages 
(Fitzwilliam  and  Fitzwilliam  Depot),  and  has  important 
manufactures  of  cooperage  and  wooden  wares.     Pop.  1140. 

Fiu'me,  an  Austrian  seaport  on  the  coast  of  the  Adri- 
atic, at  the  mouth  of  the  Finniara.  where  it  falls  into  the 
Gulf  of  Quarnero,  40  miles  S.  E.  of  Trieste.  The  most  im- 
portant branch  of  its  industry  is  shipbuilding,  for  which 
the  splendid  forests  of  the  Julian  Aljis  .afford  the  greatest 
facilities.  The  most  important  branch  of  its  tr.ade  is  the 
export  from  Hungary,  to  which  two  railways  extend.  Pop. 
13,314;  with  surroundings  (district  of  Fiume),  17,884. 


Five  Forks,  a  name  given  to  a  locality  in  Dinwiddle 
CO.,  Va.,  the  junction  of  the  White  Oak  and  Ford's  road 
with  the  one  leading  to  Dinwiddle  Court-house.  An  im- 
portant battle  was  fought  here  Apr.  1,  1805. 

Battle  of.  The  possession  of  this  radiating  centre  was 
one  of  great  strategic  importance,  inasmuch  as  h^  Ford's 
road  the  Southside  R.  R.  could  be  reached,  and,  indeed, 
the  whole  country  which  the  intrenched  Confederate  lines 
were  intended  to  cover.  Isolated  from  the  extreme  right 
of  his  main  lines  some  4  miles,  to  Lee  it  was  regarded  of 
such  importance  that  he  had  detached,  from  the  already 
•attenuiited  force  by  which  this  line  was  held,  15.000  men, 
by  which  to  hold  it.  The  attempt  to  gain  possession  of 
this  position  had  been  made  (Mar.  30-31)  by  Gen.  Sheri- 
dan, with  momentary  success  (Mar.  31 ),  during  tlic  ab.sence 
of  most  of  the  Confederate  force,  engaged  in  fighting  War- 
ren on  the  White  Oak  road,  but  which  now,  being  recalled, 
regained  possession,  driving  Sheridan  back  towards  Din- 
widdle Court-house.  On  the  morning  of  .'\pr.  1,  Sheridan 
renewed  the  attempt.  His  force  now  comprised  his  own 
cavalry,  to  which  McKenzie's  division  had  been  added — 
about  9000  in  all;  together  with  the  Fifth  corps,  number- 
ing, at  this  time,  12.000  to  13,000.  During  the  previous 
night  Sheridan  had  been  jdaced  in  command  of  the  entire 
force.  His  plan  of  attack  was  to  force,  by  means  of  his 
cavalry,  the  enemy  within  his  works  at  Five  Forks,  hold- 
ing him  there  by  demonstrating  upon  his  right,  while  under 
cover  of  this  feint  the  Fifth  corps  should  strike  his  left  flank, 
thus  detaching  the  whole  body  from  Petersburg  and  assur- 
ing its  capture.  At  daylight  the  fullilnient  of  this  plan  was 
successfully  inaugurated  ;  by  2  p.  m.  the  enemy  was  forced 
behind  his"  works,  and  Merritt  began  his  work  upon  the 
Confederate  right.  To  guard  against  attack  from  the 
Petersburg  lines,  McKenzie's  division  was  detached  to 
watch  the  road  leading  thence.  In  the  mean  time,  the 
Fifth  corps  (Warren)  had  reached  its  position,  and  now 
advanced  towards  the  White  Oak  road,  crossing  which  it 
changed  front,  thus  facing  westward  at  right  angles  with 
the  road.  McKenzie  now  returning,  having  met  and  driven 
back  a  body  of  Confederates,  was  sent  around  to  the  right 
of  Fifth  corps.  Ayres'  division,  forming  the  left  of  the 
line,  was  first  engaged  by  skirmishers,  which  were  driven 
back,  the  division  advancing  up  to  the  breastworks,  en- 
countering a  severe  fire  which  extended  to  the  left  of 
Crawford's  division  (forming  the  right  of  the  attacking  line). 
The  latter  ofiicer,  to  withdraw  his  exposed  flank,  obliqued 
to  the  right,  thus  uncovering  .■Vyres'  right,  which  now  gave 
way  under  the  hot  flank-fire;  Warren,  however,  at  once 
throwing  in  Griflin's  division,  which  had  been  massed  in 
rear  of  Crawford,  the  line  was  rep.aircd,  Crawford  swinging 
out  tow.ards  the  Ford  road,  in  the  enemy's  rear.  Ayres'  di- 
vision by  a  brilliant  charge  now  carried  the  right  of  the  in- 
trenchments,  capturing  upwards  of  1000  prisoners ;  while 
Griflin,  whose  line  overlapped  the  Confederate  position,  took 
the  works  on  the  left  and  rear,  with  1500  prisoners.  Craw- 
ford, meanwhile,  had  gained  Ford's  road,  down  which  he 
now  advanced,  and  Merritt  forcing  the  attack  from  tlie  S., 
the  Confederates  were  nearly  surrounded,  leaving  the  White 
Oak  road  to  the  west  the  only  means  of  escape.  Before 
this  road  could  be  reached  the  victorious  Union  army, 
pouring  in  from  every  direction,  compelled  the  surrender 
of  nearly  all  the  Confederate  force,  pursuing  such  as  es- 
caped tiil  after  dark.  Over  5000  prisoners  were  captured, 
with  four  guns.  The  Union  loss  was  not  above  1000.  all 
told.  The  effect  of  this  decisive  battle  was  to  determine 
Lee  to  abandon  Petersburg,  which  he  did  under  cover  of 
night  (.-Vpr.  2),  but  not  before  his  entire  outer  lino  of  works 
h.a'd  been  carried  during  the  day.  One  week  later  Lee  sur- 
rendered his  army  at  .•Appomattox  Court-house. 

Five  Islands,  post-r.  of  Colchester  co.,  N.  S.,  on  the 
Basin  of  Minas,  has  considerable  mineral  wealth  and  man- 
ufactures of  barvta  paint,  an  imitation  of  white  lead  ;  also 
shipbuilding,  and  a  cataract  90  feet  high.    Pop.  about  OUO. 

Five  ,'>Iile,  post-tp.  of  Hale  co.,  Ala.     Pop.  766. 

Five  Points,  tp.  of  Elmore  co.,  Ala.     Pop.  370. 

Five  Points  Mission.  Long  before  1850  the  Five 
Points  had  come  to  be  regarded  as  the  plague-spot  of  Amer- 
ica—the  synonym  of  all  social  and  moral  deformity — the 
Sodom  of  "the  nineteenth  century.  How  to  deal  with  it, 
and  with  the  ever-increasing  class  of  which  it  was  the  ex- 
ponent, had  become  a  question  difficult  of  solution.  'Thero 
were  four  churches  and  two  mission-stations  either  within 
or  immediately  on  its  borders.  These  had  failed  to  make 
any  perceptible  impression  upon  this  mass  of  impurity  or 
to  "retard  its  steady  increase.  Yet  over  this  moral  waste 
many  wept  and  praved.  In  May,  1850,  Rev.  Lewis  M. 
Peas'e,  of  the  New  York  Annual  Conference  of  the  Meth- 
odist Episcopal  Church,  was  appointed  a  missionary  to  this 
field,  under  the  auspices  of  the  Ladies'  Home  Missionary 
Society  of  this  Church.     To  the  character  and  wants  ol 
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this  locality  he  was  no  stranger,  for  ho  hail  been  for  years 
quietly  stadyin:r  h»»th.  yet  with  Utile  hopi-s  of  ever  apply- 
ing the  means  which  he  had  devisci.!.  When  the  time  came 
to  test  the  praclicability  of  his  pluns  he  gave  to  his  work 
all  the  Io\'c,  enthusiasm,  and  ability'  he  possey.-scd,  with  no 
thought  of  failure,  but  with  success  ever  as  real,  with  him, 
as  it  became  in  the  results  of  after  years. 

Aided  by  an  advisory  coininitlee.  ho  secured  a  room  on 
the  corner  of  Cross  and  Little  Water  streets,  the  very  heart 
of  the  Five  Points.  The  next  step  was  to  gain  an  influence 
over  the  children.  This  end  was  sought  to  be  accomplished 
through  their  physical  nece^isitics.  While  the  missitmary 
was  yet  unknown  to  them  he  engaged  with  a  number  of 
boys  in  a  game  of  marbles  first,  and  then  in  a  wholesome 
luueh.  During  the  next  few  days  he  was  frequently  ac- 
costed by, ''  .Say,  mister,  ain't  you  g<»in'  ter  have  a  Sunday- 
school  ?  And  you'll  have  cake  too,  won't  you  ?"  When  the 
time  came  for  the  school  there  was  no  lack  of  children  ;  and 
for  apparent  badness  of  material  this  first  gathering  was 
never  surpassed.  There  were  singing,  dancing,  laughing, 
crying,  swearing,  praying,  strangely  intermixed,  and  all 
equally  earnest.  A  visit  to  the  two  sfhools  now  upon  the 
Five  Points  will  afford  ample  proof  that  from  such  chaos 
order  can  be  evolved.  The  great  secret  of  success  was 
f.jund  to  lie  in  attending  first  to  the  physical  well-being  of 
the  children. 

At  this  time  every  house  in  this  vicinity  was  a  den  of 
infamy,  and  to  lead  their  inmates  to  a  better  life  was  the 
work  of  the  missionary — the  means  to  be  used,  tracts, 
Uibles,  exhortation,  and  prayer.  Repeated  failures  made 
it  apparent  that  as  first  means  such  agencies  were  not  only 
inadequate,  but  inappro[)riate.  The  great  first  want  was 
honest  industry  and  proper  home-influences.  With  much 
dilHculty  these  were  provided,  and  tor  years  hundreds, 
otherwise  hopeless,  found  their  way  back  to  virtue  and  re- 
spectability. The  owners  as  well  as  the  keepers  of  dis- 
reputable houses  were  indicted,  and  their  trade  in  virtue 
broken  up.  House  after  house  was  secured  by  the  mis- 
sionary until  eight  were  joined  for  the  purpose's  of  a  Home. 
During  years  of  varied  industries  here  not  one  article  was 
purloined,  though  abundant  opportunities  offered  for  so 
doing.  Thousands  of  garments  were  given  out  to  be  man- 
ufactured by  the  poor.  When  the  rescued  were  placed  in 
situations  and  homes,  as  they  came  to  be  by  hunclrcds  an- 
nually, they  more  than  fulfilled  the  utmost  hopes  enter- 
tained of  them. 

Employment  anil  a  homo  provided,  the  next  step  was  a 
day-school.  Two  years  before  this  the  church  of  the  As- 
cension of  New  York  had  contributed  means  for  a  day- 
school  on  the  Five  Points,  at  the  solicitation  of  the  widow 
of  Kev.  Dr.  Cedell.  The  fund,  so  long  kept  in  waiting, 
hero  found  a  channel  for  its  appropriation,  but  with  the 
understanding  that  the  school  should  not  be  tlenoinina- 
tional.  Sept.,  iSjl),  was  the  date  of  it?  comincnci'mcnt. 
This  was  the  first  of  a  class  of  schools  in  this  country 
known  as  industrial  schools.  For  fifteen  years  this  school 
derived  its  entire  support  from  the  church  of  the  Ascension. 

The  work  of  Mr.  Puase,  in  its  directly  religious  aspects, 
was  denominational,  and  sustained  by  the  Methodist  Kpis- 
copal  Church,  but  In  its  educational,  industrial,  and  home 
features  it  was  catholic,  deriving  its  supplies  from  the 
general  public.  At  the  close  of  the  first  year  the  work  hud 
assumed  such  proportions  it  was  deemed  best  to  leave  Mr. 
Pease  to  the  tcniiioral,  ami  have  another  mif*sioiiary  ap- 
pointed to  attend  to  the  strictly  spiritual  interests.  Rrv. 
John  Luckcy  was  thus  appointed  in  May,  1S;>I.  During 
this  anrl  the  succeeding  year  the  famed  "  Ohl  Brewery" 
was  purchfised,  antl  a  house  erected  on  its  site  by  the  La- 
dies' Mission  for  Ih-  prosecutio*n  of  their  part  of  t!ie  work, 
while  Mr.  Pease  retained  the  old  ground.  Hero  the  agen- 
cies of  the  two  became  somewhat  morlificd,  the  Ladies'  .Mis- 
sion employing  more  of  the  temporal  thun  at  first,  ami  Mr. 
Pcaso  using  all  the  spiritual  ones  ordinary  in  such  an  en- 
terprise. 

Thus  were  the  two  institutions  originated,  and  thus  have 
they  grown  up  on  the  Five  Points,  great  moral  landmarks 
of  the  nineteenth  century.  The  Mouse  of  Industry  was  in- 
corporated in  Mar.,  1851.  Up  to  tliis  jieriod  its  expenses 
had  been  $("<.0S|.H7.  its  earnings  Sl'ti.fiS (.20,  and  its  dona- 
tions received  $2;i,'j;>8.5:J,  while  it  had  provided  for  more 
than  20U0  of  tho  onco  wrotchcd  denizens  of  this  region. 

L.  M.  Pi:asi;. 

Fixed  Air,  a  name  given  by  Dr.  Black  to  Caiuionic 
Acid  (wiiieh  see).  That  this  gas  was  liberated  in  the  burn- 
ing of  lime  was  known  to  \'iin  Ilelmont,  who  called  it  ijtiB 
Hif/ifitri;  but  Dr.  lUiick's  name  i-amc  into  more  gt-neral  use. 
Fixed  air  is  ])roperly  carlpon  dioxide,  CO-.*;  earbuiiic  uoid 
is  formed  by  combining  this  with  water;  it  18  Il^COs. 

Fixed  OilSf  thoso  oils  which  aro  not  volatilo  without 
decomposition,  in  contradistinction  to  tho  volatilo  or  ossoa- 


tial  oils,  which  evaporate  at  ordinary  temperatures.    {Seo 
Oils  and  Fats.) 

Fixed  Stars.     Seo  Stars. 

Fix'inij,  a  name  applied  in  Photooraphy  (which  see) 
to  the  removal  of  tlie  unchanged  silver  salts  after  tho  pic- 
ture has  been  developed. 

Fix'ture  [Lat.  fi^o,  supine  Jixnm,  to  "fix"],  an  ar- 
ticle or  structure  which,  in  itself  personal  property,  has 
been  made  an  annexation  or  become  accessory  to  real 
estate.  There  has  bt-en  a  bewildering  variety  of  legal  def- 
iuitions  given  to  the  term,  and  it  is  hardly  possible  to  fix 
upon  any  which  would  reconcile  their  various  discrepancies 
and  receive  general  acceptation;  but  the  ono  here  stated 
will  probably  make  as  near  an  approximation  to  accuracy 
and  completeness  as  any  that  have  been  suggested.  An- 
nexations of  this  nature,  when  made  under  certain  condi- 
tions and  circumstances,  still  continue  to  bo  considered 
chattels,  while  in  a  diff"erent  class  of  cases  they  are  regarded 
as  constituting  a  part  of  the  realty,  merely  as  a  result  of 
tho  change  that  has  been  effected  in  their  situation  and  re- 
lations. Two  structures  identiciil  in  every  respect,  not  only 
in  construction,  but  also  in  the  manner  of  their  attachment 
to  a  house  or  land  and  in  the  uses  to  which  they  are  applied, 
may  bo  treated  in  law  at  one  time  as  pcrsonulty,  at  another 
as  realty;  and  as  the  rules  as  to  maniigement  and  dispo- 
sition would  be  essentially  diverse  in  the  two  cases,  and  ad- 
ditions to  real  property  are  very  common  for  purposes  of 
I  improvement,  trade  or  manufacture,  agriculture,  etc.,  tho 
*•  law  of  fixtures  "  is  manifestly  of  great  impoiitance.  The 
subtlety  of  the  distinctions  resorted  to  makes  the  subject 
one  of  exceptional  intricacy,  and  has  been  the  cause  of 
much  conflict  in  the  decisions. 

The  question  to  be  determined  in  every  instance  is,  Has 
an  addition  to  land  becitme  itself  real  property?  It  was 
formerly  a  well-established  legal  principle  that  such  a  re- 
sult was  consequent  upon  every  case  of  attaclimcnt,  and 
the  rule  was  stated  in  a  concise  Latin  maxim,  as  if  uni- 
versally applicable  (ipiictjuld  jtlantatnr  auto,  nolo  cedil — 
whatever  is  affixed  to  the  soil  belongs  to  tho  soil — i.  <;. 
becomes  a  part  of  it),  but  tho  exceptions  which  have  been 
estat)lishcd  have  become  so  numerous  that  the  formerly  re- 
ceived doctrine,  though  still  a])plicablo  as  a  general  prin- 
ciple relating  to  fixtures,  can  no  longer  be  regarded  as  of 
much  practical  value.  In  tho  elucidation  of  tho  subject 
the  primary  and  fundamental  inquiry  must  bo  whether 
there  has  been  a  true  annexation  in  the  legal  meaning 
of  the  term.  This  annexation  may  cither  be  ficfnnl,  as 
where  there  is  some  reiil  substantial  attachment  to  hind 
or  buildings,  or  it  may  i)e  merely  cfmntnicfircy  as  in  eases 
where,  thrmgh  there  is  apparently  no  connection,  ami 
the  articles  aro  easily  portable  or  removable,  they  are 
yet  properly  consiclcred  as  :i])|)urtcnant  to  certain  real 
prripcrty  and  indispensable  to  its  integrity.  Thus,  ma- 
chinery attached  to  buildings,  furnaces,  mirrors  fastened 
to  walls,  etc.  would  be  illustrations  of  actual  fixtures,  while 
door-keys,  wlndow-blincls,  or  bells  temporarily  dotachcil, 
fences  that  liavo  been  removed,  but  are  to  be  replaced,  etc., 
j  would  ciuistitutc  ronHtniriln^  fixtures.  Such  articles  as  tho 
latter  kind  are,  by  common  consent  and  necessarily,  con- 
sidered essential  to  the  complete  idea  of  a  dwelling  or 
a  plot  of  land,  as  being  reciuisite  for  its  ordinary  an<l 
proper  use.  But  if,  on  tlie  one  liand.  things  originally 
chattels  have  been  comjilctely  ineor])Mrated  into  real  ])ri>p- 
orty,  as  where  boards  aro  fashioned  into  floors  or  plaster 
wrought  into  walls,  or.  on  tho  other  haml.  chattels  aro 
merely  sufl'ered  to  rest  upon  land  or  lie  within  buildings, 
but  aro  not  naturally  considered  as  essential  thereto,  no 
difficulty  can  arise  as  to  whctlier  the  articles  are  real  or 
personal.  They  arc  real  in  the  former  instances,  and  per- 
s<)nal  in  the  latter,  beyond  any  possibility  of  doubt. 

After  the  subject  of  annexatir)n  has  been  considered, 
another  leading  inquiry  is  the  presuuuibic  intention  with 
which  the  erections  or  additions  were  ma<le,  and  by  the 
establishment  of  what  jirineijdes  the  requirements  of  a 
wise  and  judicious  public  policy  would  best  bo  |»rouiote<L 
As  tho  standard  of  "public  i>olicy  "  is  necessarily  very 
indefinite  and  general,  it  might  be  expected  that  the  eon- 
oluHioiiM  to  bo  derived  from  its  application  would  be  large- 
ly determined  by  the  more  specific  inquiry  as  t<i  "inten- 
tion," if  the  results  wlneli  the  latter  afforded  were  entirely 
consislent  with  puldi<i  welfare;  and  such  seems  to  ha\e 
bei-n  tho  case,  since  the  rules  referred  to  both  thoso  eii- 
trria  nminly  coincide.  Ono  lest,  however,  serves  to  sup- 
plement and  modify  the  other.  In  examining  into  the 
ijitent  with  whicli  fixtures  were  ereoted.  the  actual  purpn.-e 
is  not  so  much  in  question  ns  the  rcitsomibly  and  jn-tly 
prtnnmnfil*-  intention  which  the  law  can  gather  from  nil 
tho  atten<lant  circumstances  and  tho  relations  of  the  piir- 
tios  ooneerned  to  have  boon  the  instigating  and  guiding 
motive.     When,  for  instauco,  a  person  sells  land  with  cer- 
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taia  ad.Utions  upon  it  of  the  equivocal  nature  of  fixtures, 
and  wlii.-li  the  purchaser  may  naturally  have  presumed  to 
pass  with  the  grant,  and  to  have  been  intended  lor  the  per- 
manent improvement  of  the  property,  the  law  will  not  per- 
mit the  vendor  to  claim  that  his  actual  intent,  though  se- 
erctlv  indulged,  was  to  consider  the  articles  as  ]iersonalty 
and  "remove  them  for  his  own  use.     An  intent  is  fastened 
upon  his  conscience  which  his  acts  fairly  and  justly  war- 
r.antcd,  and  which  alone  is  consistent  with  any  understand- 
in"  which  the  oi)pnsite  party  could  have  formed  under  the 
eir'umstances.     The  dictates  of  puhlio  policy  also  support 
the  same  rule,  since  otherwise  fraud  could  ho  readily  com- 
mitted, and  free  transfers  of  property  would  be  hampered 
bv  suspicion  and  uncertainty.     But  if  a  vendor's  actual 
intention  is  made  known  to  the  purchaser  at  the  time  of 
sale  in  regard  to  additions  strictly  within  the  class  of  <i.^- 
tures,  or  i'f  a  chattel  mortgage  has  been  made  in  regard  to 
them,  which  the  purchaser  can  ascertain,  presumed  intent 
will  coincide  with  actual  intent,  and  the  relations  of  the 
parties  will  be  determined  accordingly.     Again,  when  ad- 
ditions for  purposes  of  trade  are  made  upon  leased  prop- 
erty by  a  tenant  for  years,  it  is  necessarily  presumable  that 
he 'dues  not  intend'that  they  shall  be  permanent  attach- 
ments, hut  that  he  only  purposes  their  maintenance  during 
the  time  of  his  tenancy.     Considerations  of  public  policy 
also  support  this  conclusion,  since  the  establishment  of  .1 
prohibition  upon  tenants  to  erect  fixtures  which  they  could 
remove  when  their  interests  expired  would  materially  in- 
terfere with  the  leasing  of  property  and  with  commercial 
enterprise  and  progress.     In  all  cases,  however,  in  which 
specific  contracts  are  made,  or  persons  have  a  clear  under- 
standing of  the  terms  upon  which  their  interests  are  cre- 
ated, no  opportunity  for  presumption  can  exist,  and  if  the 
agreements  he  legal  public  policy  can  interpose  no  obstacle. 
The  parties  may  determine  upon  what  stipulations  they  will. 
On  these  grounds  has  been  made  a  division  of  the  parties 
in  regard  to  whom  questions  concerning  fixtures  most  gen- 
erally arise  into  two  great  classes:  («)  One  class  consists  of 
those  interested  in  property  on  which  fixtures  have  been 
erected  by  one  having  a  ;)e)-»!aiieii(  interest  therein  j  (b)  the 
second  class  is  where  the  fixtures  were  .annexed  by  one  hav- 
ing only  a  limili-d  interest  in  the  land.    Under  the  first  class 
questions  arise  (I)  between  heir  and  executor  of  one  add- 
ing fixtures  to  land  ;  (2)  between  mortgagor  and  mortgagee 
ol°])roperty  on  which  fixtures  had  been  erected  by  the  for- 
mer; (3)  between  vendor  and  vendee  of  land  with  fixtures 
thereon;  (4)  between  vendor  and  contractor  to  buy  land 
under  similar  circumstances.    Under  the  second  class  ques- 
tions occur  (1)  between  Landlord  and  tenant  where  the  lat- 
ter erects  fixtures  .ifter  the  commencement  of  his  lease; 
and  (2)  between  tenant  for  life  and  remainder-man  or  re- 
versioner.    When  the  interests  of  all  those  varieties  of 
parties  grouped  under  the  first  class  are  concerned,    the 
presumption  is  quite  rigid  that  attachments  to  the  land 
constitute  a  part  of  it,  and  con.sequcntly  are  governed  by 
all  the  rules  appertaining  to  real  estate.      Fixtures,  there- 
fore, which  the  law  would  presume  to  have  been  attached 
for  permanent  continuance  will  pass  to  lieirs  rather  than 
to  executors,  will  be  conveyed  under  a  deed  or  mortgage 
of  the  property  to  the  vendee  or  mortgagee,  or  will  be  in- 
eluded  within  the  contract  of  one  who  agrees  to  purchase 
the  land.     But  a  large  number  of  annexations  may,  even 
in  this  class  of  instances,  bo  considered  as  personal  prop- 
erty,  for  those  additions,  as  has   been  stated,  are  alone 
treated  as  realty  in  regard  to  which  the  legal  presumption 
is  that  they  were  added  for  the  permanent  improvement  rind 
hiihltual  eiijoi/mcnt  of  the  pKmiscs.     I 


erty,  while  those  not  so  annexed  remained  chattels;  but 
this  rule  would  exclude  all  constructive  fixtures  from  the 
category  of  realty,  and  cannot  be  upheld.     The  criterion 
is  only  "valuable  as  indicative  of  intention  to  have  the  .ar- 
ticles rem.ain  constant  attachments  to  the  land.     But  it  is 
so  indefinite  and  general  in  its  character,  and  leaves  so  much 
room  for  fine-drawn  distinctions  and  delicate  subtleties  of 
discrimination  whoso  reasonableness  is  oftentimes  difficult 
to  discern,  that  to  this  cause  alone  is  attrihut.ible  much  of 
the  confusion  in  the  legal  decisions  upon  the  subject  of 
fixtures.    Thus,  machinery  attached  to  a  buildiug  by  means 
of  rods  passing  through  joists  and  there  secured  by  nuts 
has  been  held  to  be  real  estate,  while  looms  merely  fastened 
to  the  floor  by  screws  have  been  considered   personalty. 
Some  courts  have  gone  so  far  as  to  hold  that  articles  fast- 
ened by  bolts  or  nails  would  become  realty,  when  if  fast- 
ened  by    screws   they  would  still  rem.ain  chattels,  sinoo 
screws  can  be  so  much  more  readily  removed  that  it   is 
natural  to  believe  that  in  the  latter  ease  a  removal  was  in- 
tended.    Other  courts  deny  the  distinction.      In  regard  to 
such  objects  as  stoves,  boilers,  kettles,  and  various  articles 
of  machinery  of  moderate  size,  the  cases  have  exhibited 
much  discrepancy.    Buildings  erected  upon  wooden  blocks 
merely  are  generally  considered  chattels.     In  New  York  a 
statue  resting  upon  a  pedestal  in  the  garden  of  a  dwelling- 
house  has  been  decided  to  be  real  property  as  between  a 
mortgagor  and  a  mortgagee,  as  probably  erected  for  per- 
manent continuance.     The  rolling-stock  of  railroads  is  by 
some  courts  considered  real,  by  others  personal  property, 
in  perplexing  variety.     As  between  mortgagor  and  mort- 
gagee the  decisions  preponderate  th.at  it  may  be  treated  as 
real  estate.     But  by  a  recent  decision  in  New  York  it  has 
been  held  to  be  personal  property.    {Hni/le  vs.  Plattsbitrj 
and  Montreal  U.  II.  Co.,  51  New  York  lill  [IS73]). 

But  it  would  be  useless  to  multiply  illustrations ;  only 
the  general  principle  can  be  satisfactorily  stated.  In  New 
Y^irk  a  particular  provision  has  been  established  by  stat- 
ute in  regard  to  the  conflicting  claims  of  heir  and  execu- 
tor. In  accordance  with  this,  "things  annexed  to  the 
freehold  or  to  any  building  for  the  purpose  of  trade  or 
manufacture,  and  not  fixed  into  the  wall  of  a  house  so  as 
to  be  essential  to  its  support,  are  deemed  assets,  and  go  to 
the  executor."  The  eoinnion-law  rule  is  that  trade-fixtures, 
in  regard  to  the  rights  of  those  classes  of  persons  that  have 
hithe'rto  been  considered,  are  not  to  be  treated  difi'ereutly 
from  fixtures  of  other  kinds,  but  in  the  relations  of  land- 
lord and  tenant  it  will  be  seen  that  they  attain  to  great 
importance. 

In  regard  to  the  rights  of  those  persons  forming  the 
second  class  above  mentioned— viz.  landlord  and  ten.ant 
and  tenant  for  life  and  remainder-man— the  law  concerning 
fixtures  is  very  different.  Both  the  question  of  presumed 
intent  and  the 'dictates  of  public  policy,  as  has  been  seen, 
lead  to  conclusions  essentially  diverse  from  those  which 
have  been  stated  as  applying  to  other  cases.  But  the  doc- 
trine of  presumed  intention  is  not  carried  so  far  as  to  per- 
mit a  tenant  to  erect  anything  he  may  choose  upon  his 
landlord's  premises,  with  the  privilege  of  removing  it  when 
his  tenancy  is  ended,  since  the  landlord's  interests,  which 
are  equally  deserving  of  protection,  might  be  unduly  sac- 
rificed. The  tenant,  therefore,  may  only  take  away  ad- 
ditions he  has  made  when  they  belong  to  one  of  these 
special  cl.asses.  (1)  He  may  remove  all  fixtures  which  he 
has  erected  for  purposes  of  trade  or  manufacture.  This 
rule  is  established  to  promote  business  enterprise.  Thus, 
,ent  .mprovemen,  ana  ,  brewing-vessels,  cider-mills,  closets,  shop-counters,  engines 
n  order  to  determine  presses,  etc.  may  all  be  rightlully  removed  The  rule  has 
y  be  entertained,  re-      lilso  been  extended  to  buildings  constructed  by  the  tenant 


whether  such  a  presumption  can  justly  „<=  ou.c..,..^ -  ,  •- „.    ,  ::     „,i,i;tinns  to  an  inn   tav 

gard  is  had  f,  a  variety  of  tests,  as,  for  instance,  to  the  for  purposes  of  trade,  as,  c.^r.,  additions  to  an  ■"'  -  '=1^ 

fa  ure  of  the  annexation,  whether  bulky  and  unwieldy  or  ,  ern-keeping  being  deemed  a  species  of  trade       T lie     e^ 

light  .and  easily  removable;  to  the  adaptability  of  the  at-  1  moval  must  be  made  by  theten.aut  _so   as^  not  to  nijure 

taehment  to  the  proper  and  natural  use  of  the  buildin     '  ""  '  '-■•"  — 


vhich  it  is  placed,  or  of  the  land  with  which  it  is  con- 
nected; and  to  many  diverse  considerations  which  must 
evidently  dejiend  upon  the  circumstances  of  each  jiarticu- 
lar  case.  If  a  building  were  erected  in  such  a  location  and 
with  such  peculiarities  of  construction  that  it  could  only 
be  used  to  advantage  by  the  employment  of  certain  ma- 
chinery which  had  been  placed  within  it,  or  could  be 
adapted  to  different  purposes  only  at  great  expense,  the 
deduction  would  be  necessarily  made  that  such  machinery 
was  intended  to  be  no  mere  temporary  attachment,  but 
that  it  was  designed  for  permanence. 

One  test  of  considerable  importance  and  frequent  appli- 
cation is  to  consider  the  manner  in  which  the  fixture  is 
joined  to  or  connected  with  the  property  to  which  it  is  at- 
tached— whether  it  can  be  removed  without  injury  to  the 
premises,  or  whether  its  fastenings  can  be  readily  de- 
tached. This  was  formerly  said  to  be  the  chief  distinguish- 
ing test  in  all  questions  concerning  fixtures,  the  statement 
being  made  that  all  objects  firmly  fastened  were  real  prop- 


the  landlord's  premises.  (2)  In  the  U.  b.  the  gener.al  rule 
is  established  that  fixtures  annexed  for  agricultural  pur- 
poses mav  be  removed.  In  England  a  contrary  rule  was 
maintained  at  common  law,  but  some  exceptions  have  been 
established  by  st.atute.  Nursery  trees  would  be  an  illus- 
tration of  agricultural  fixtures.  (.■!)  Articles  erected  for 
domestic  use  and  convenience  and  the  necessary  enjoyment 
of  the  premises  are,  in  general,  removable.  This  privilege 
would  not  probably  extend  to  objects  of  mere  ornament. 
In  any  case,  it  is  necessary  that  the  tenant  should  exercise 
his  right  of  removal  before  the  expiration  of  his  interest 
and  his  yielding  up  possession,  as  otherwise  he  will  be 
deemed  to  have  abandoned  the  fixtures  to  his  landlord. 
But  the  executor  of  a  tenant  for  life,  as  the  necessity  of 
the  case  demands,  h.as  a  reasonable  time  after  the  tenant's 
death  to  take  away  the  fixtures. 

The  rights  of  landlord  and  tenant  may  be  variously 
modified  by  mutual  agreement.  They  may  contract  to  con- 
sider certain  articles  chattels  which  would  otherwise  be- 
come real  estate  according  to  general  rules,  and  nice  rersd. 


FLACCUS— FLAG. 


133 


It  is  quite  common  to  find  a  provision  in  leases  that  the 
fixtures  at  the  end  of  the  term  shall  be  taken  by  the  land- 
lord at  a  valuatiou  made  in  a  spei-ified  manner;  as,  ''.*/., 
by  apjiriLisers  seleeted  l»y  the  parties.  By  gueh  an  agree- 
mcnr,  niatlcrs  which,  legally  speaking,  wouUl  be  real  eslato 
may  be  made  to  appertain  so  lar  to  the  tenant  as  to  entitle 
him  to  compensation.  (Consult  Asios  and  Kkkaho  on 
FUtHriH:  Washuiun  on  Ii*:at  J'rnperty;  CniTTY  on  Con- 
trartH,x;ic.)     Gkuhge  Chase.     Ueviskdbv  T.  \V.  Dwkjut. 

Flac'cus,  a  co*jnomen  of  several  Roman  families,  of 
which  the  most  imi)ortaut  belonged  to  the  geutes  Fulvia, 
Valeria,  and  Ponijmuia.  The  poet  IJuraik  (which  see) 
also  bore  this  name.  Among  the  illustrious  men  of  the 
name  we  may  mention  ( 1 )  Llciis  Valkeui  s  FLACt'i'S,  con- 
sul with  C.  Marius  in  ll'O  u.  t*.,  censor  in  97,  and  again 
consul  in  8G  u.  c,  when  he  was  murdered  by  Fimbria. — (2) 
Q.  FiLvirs  Flaccits,  consul  237,  224,  and  212  n.  c,  often 
pra'tor,  and  distinguished  in  the  second  Funic  and  many 
oilier  wars,  in  which  he  was  fortunate;  but  his  character  is 
stained  by  liis  cruel  treatinent  of  the  Campanians.  His 
family  produced  many  public  men,  among  whom  his  son, 
Q.  Fulvius  Flaccus  (d.  173  b.  c),  and  hia  grandson,  M. 
Fulvius  Flaccus,  were  the  most  renowned.  The  former 
was  a  distinguished  general  in  Spain — the  latter  a  par- 
tisan (if  the  (Iracehi,  and  \vas  put  to  death  121  b.  c. 

Flaccus  (Caits  Valerils),  an  epic  poet  who  flour- 
islicd  in  the  rcij;n  of  Vespasian,  lie  is  supposed,  from 
some  words  of  Martial,  to  have  been  a  native  of  Padua, 
though,  from  the  name  given  tn  the  Vatican  manuscript 
{<j.  X'alerius  Fhiccus  Balbus  Fetinus),  it  is  thought  that 
he  was  born  at  Sctia.  He  d.  in  the  reign  of  Domitian, 
probably  about  a.  i>.  89,  and  t^uinliliaii  speaks  of  his  death 
as  a  loss  to  literature.  He  was  the  author  of  a  poem  en- 
titled Ar<j<>nfintica^  on  the  expedition  of  the  Argonauts,  in 
imitation  of  the  poem  of  Apollouius  of  Rhodes,  which  ex- 
tended to  eight  books,  but  was  left  unfini.-hcd.  His  style 
is  an  imitation  of  that  of  Virgil,  but  iiinrc  lU-clamatory  and 
artiliciai.  Its  involved  constructitju  ancl  too  crowrlcd  lig- 
ures  often  produce  obscurity,  while  the  poet  too  often  and 
on  too  f-light  occasions  calls  in  the  aid  of  the  gods.  The 
best  editions  are  those  of  Burmann,  Utrecht.  17112,  Leydon. 
I72I;  of  J.  A.  Wagner,  Gottingeu,  1805,  2  vols.;  ami  of 
G.  Thilo,  Halle,  18(i;{.  H.  Dkislek. 

Flaccus  (Sk'tlts),  a  writer  on  agriculture  who  prob- 
ably lived  soon  after  the  reign  of  Nerva.  Xoihing  is  known 
of  his  life.  Of  his  extant  fragments  the  most  important  is 
iJf  ('niifiititttiihim  Aijrorniiij  which  is  full  of  legal  learning 
and  vatual)lc  information. 

Flaccus  (  Vi:i{itirs),  a  frccdnian  by  birth,  distinguished 
as  a  grammarian  antl  teacher  at  Rome  under  Augustus. 
He  was  so  successful  in  his  method  of  instruction  that  the 
emperor  placed  hia  own  grandsons  under  his  charge,  and 
allowed  him  to  bring  his  other  pupils  into  the  Falatium, 
on  the  conditi'Mi  thai  no  additions  should  be  made  to  their 
number.  At  his  death,  under  Tiberius,  a  statue  was  erected 
to  him  in  the  forum  at  Pricneste.  He  was  the  author  of 
several  works,  historical,  antiquarian,  and  grammatical, 
the  most  important  of  which,  and  the  one  the  loss  of  which 
is  most  deplored,  was  entitled  /M  Si'/nifhatit  Vrrhnnnn.  This 
is  referred  to  occasionally  by  later  grammarians,  and  a  few 
extracts  from  it  (and  the  other  writings  of  Flaccus)  have 
been  collecteil  by  Ijindemann  in  his  Vnrpiift  (irammat.  Lnt- 
iiitn-iii/i,  but  it  was  superseded  in  general  use  by  the  abridg- 
ment <d"  F<-stus,  which  no  doubt  causc'd  the  final  disappear- 
ance of  tlie  larger  treatise.  (8eo  Festis,  Posiri:irs.)  A 
brief  notice  of  Flaecus  is  given  by  Suetonius  in   his  Be 

(iniiitmadriH  ft  Uhftm-'ibiis.  H.  DltlSI.RIt. 

Fln'cius,  Flach,  or  Vlacich  Francowitz  ( Mat- 
thias), one  of  the  greatest  liUtheran  scliolurs  iind  polem- 
ics, "the  Achilles  of  jmre  liUlheranistn."  of  the  sciMind 
gencralifin  of  the  era  itf  the  Reformation,  b.  Mar.  21.  l.')2(l. 
at  Alliona,  in  Venetian  Illyria  (  hence  HhpimH).  He  (lesirctl 
to  become  a  monk,  but  was  dissuaded  by  Lupetinns,  pro- 
vincial of  the  .Minorites,  who  put  into  his  hands  some  of 
Luther's  writings  and  counselled  him  t<»  sturly  llie(dogy  in 
(iertnany.  He  went  to  Rale  l.'>;i'J:  becmne  ])rivate  teacher 
nt  Tiibingcn  I.')K);  went  to  Wittenberg  l.'ill.  Out  of  ^reat 
spiritual  ilarkness  and  distress,  connected  with  bin  views 
of  election,  ho  was  le.l  hy  Luther,  of  whose  faith  he  became 
one  of  the  most  esirnest  .h-fenders.  He  received  the  chair 
of  Hebrew  l.*)!!;  in  l.)i:»  l»c  married;  1.')I7  the  Sehtnal- 
eald  war  compelled  him  to  leave  Wittenberg.  In  the  time 
of  theological  conflict  on  the  Adiaphora  which  followed 
the  Intkuims  (which  see),  Flacius  took  a  position  u(  un- 
eoniiironiif^ing  lidelity  to  the  principles  of  Luth<T.  which 
Mel:iiiehthi»n  and  bis  sidiool  were  jK-rilling  by  indecision. 
He  was  a  defender  of  the  faith  against  open  enemies  and 
misjudging  friends.  (Sec  Osianpru,  MA.ron,  STnifiKi,, 
ScHwi'.NKFKi.n,  Syseroism.)  Tn  Magtleburg  ho  began 
(l.').'>7)  his  immortal  church  history,  the   Mtujflvburij  Vcn- 


tnriesy  in  which  ho  was  the  main  worker,  though  he  had  a 
body  of  able  colaborers,  among  whom  were  Wigand.  Judex, 
Faber,  and  Nicholas  Amsdorf.  Brisehar,  a  Catholic  di- 
vine, says:  "It  is  impossible  to  ignore  the  erudition,  the 
acuteness  and  the  gift  of  combination  which  express  them- 
selves in  this  book."  The  Cataloyus  tfiitium  VeriUttU  (1556) 
was  meant  to  trace  in  a  long  line  of  witnesses  the  evangeli- 
cal protest  of  the  ages  against  the  errors  of  Rome.  In  the 
same  interest  he  published  the  Minna  Ltttinu  (15.')7),  a  copy 
from  a  missal  of  about  a.  n.  7U0.  In  15G1  be  was  dismissed 
from  the  I'niversity  of  Jena  for  his  resistance  of  the  en- 
croachments of  tlte  state  on  the  liberties  of  the  Church. 
His  whole  after-life  was  one  of  wandering  and  siifleriiig. 
amid  which  he  finished  his  other  great  w<jrks,  the  ('/<iiin 
ScriptuvK  (S'acrar  ( 15G7)  and  liis  O'foiMit  tm  the  Ktw  'J'enttt- 
tiitnt.  Ho  d.  in  the  hospital  at  Frankfort  Mar.  11,  1575, 
at  the  age  of  fifty-five,  having  displayed  a  tenacious  cour- 
age, mostly  for  the  truth,  not  unlike  that  of  Luther.  *'  Ho 
was,"  says  Kling.  ''a  man  of  faith,  one  of  that  cloud  of 
witnesses  of  whom  the  world  was  not  worthy."  A  lack  of 
metaphysical  accuracy  in  the  use  of  language — which,  how- 
ever, ho  finally  modified — iuvolvccl  him  in  a  controversy 
which  arose  from  his  assertion  that  Ouiginal  Sin  (which 
see)  is  a  substance,  and  not  accidental.  This  view,  called 
*'  Flacianisni,"  was  condemned,  in  the  strict  sense  of  its 
phraseology,  in  the  Coscoitn,  Formila  of  (which  see).  Its 
adherents  were  styled  Flacians  and  Substantialists.  (Lives 
by  RiTTKR,  1725;  Twesten  (vindicating  Flacius),  1844; 
Pkeger  (the  best),  2  vols..  Erlangen,  1859-01  (reviewed  in 
the  liihliotheca  Sacra,  18()2).)  C.  P.  IvRAiTll. 

Flagy  the  name  of  various  long-leaved  aquatic  plants, 
such  as  sweet-flag  (sec  Acouis  Calamis),  lilue-flag  (see 
Iris),  and  cat-tail  flag  (?ee  Cat's  Tail).  The  fixed  sea- 
weeds are  often  called  flags. 

Flag.  AVebster  defines //rf7,  "that  v/hich  Jhit/tt  or  hangs 
down  loosely''  (Lat.  jUicctre);  ** an  ensign  or  colors;"  a 
cloth  bearing  usually  certain  devices  and  attached  to  a 
staff;  it  is  synonymous  with  the  Fr.  timpani.  It  is,  in 
fact,  one  of  the  forms  of  insit/nta  by  wliich  nationality  is 
distinguished — by  which  the  sway  or  jurisdiction  of  a 
])olitical  power  is  asserted.  Hence,  its  predominating  use 
in  those  organizations  of  a  country  by  which  its  sove- 
reignty and  jurisdiction  are  asserted  ami  maintained — i.e. 
the  army  and  naA y.  Hence,  too,  its  jiowerful  a]»peal  to 
tlie  patriotism  of  all  those  who  see  in  it  the  symbol  not  only 
of  their  country's  power,  but  of  its  claim  upon  themselves. 
Pendent  over  a  fortress  or  ship,  and  throwing  out.  with  the 
varying  breeze,  its  folds  to  the  four  quarters  <d"  the  heavens, 
it  seems  to  hold  above  them  the  imperial  a^gis  of  a  nation's 
power.  A  history  of  such  ''insignia"  would  occupy  vol- 
umes. The  Chinese  flags  or  banners  are  said  to  have  been, 
in  essentially  their  present  forms,  in  existence  at  a  dale 
earlier  than  the  siege  of  Troy.  Tlie  term  ''  vexillum  "  of 
tlic  Romans  applies  to  anything  that  is  ln>nn  ai  an  euKiiju, 
whether  it  be  a  flag  or  banner,  or  some  other  device  ;  Imt 
it  became  S|pecifically  applied  to  the  tti'apcan  li  cr(ti,r  {i.  e. 
a  flag  suspended  to  a  horizontal  cross-piece,  attached  !iy 
cords  to  llu' upright  staff,  with  which  arrangement  the  term 
"lianner"has  become  identificil )  after  the  time  when  llie 
enipcn»r  Constantine  introducctl  the  Laiiahim  (which  seei; 
and  t/iit  form  of  flag  has  been  ever  since  affccled  by  the 
Cliurch,  as  it  is  now.  It  is  also  the  most  usual  form  uf 
the  bann<irs  of  lay  societies. 

In  this  country,  during  the  early  days  of  the  Revolu- 
tion, the  colonists  made  use  of  flags  of  various  devices; 
the  first  legally  established  natit>nal  emblem  was  that 
aihqttcd  by  Congress  June  II,  1777,  which  provided  that 
the  flag  of  tlie  thirteen  Fnitcd  States  should  be  thirteen 
stripes,  alternately  red  and  white;  that  the  union  be  thirteen 
stars,  wiiite  in  a  blue  field,  representing  a  new  constella- 
tion: this  form  was  altered  by  act  of  dan.  Lt.  1791,  which 
provided  that  after  May  1,  "l795.  the  flag  of  the  V.  S. 
should  consist  of  fiftee'n  ftripes,  etc..  and  fifteen  stars,  etc.; 
in  ISIS,  however,  act  of  April  L  the  flag  wa^  re  establishetl 
as  thirteen  horizontal  stripes,  alternately  red  and  white;  the 
union  to  consist  of  twenty  stars,  white,  in  a  blue  field  ;  one 
star  to  be  addc.l  to  tlie  union  on  the  admission  of  every 
new  State:  theadililion  to  be  made  on  the  1th  tlay  «f  .Inly 
Huccee.ling  Pu<h  admission,  Tliis  flag  went  into  eflV-cl  duly 
I.  ISls,  »nd  is  the  present  prescribed  national  emblem  of 
the  r.  S.  of  Aiin-rica. 

In  the  V.  S.  army  the  garrison  flag  i«  the  national  flag, 
.^r^  X  20  feet  :  the  storm  flag  is  20  X  10  feet;  ami  the  re 
crniting  flag  M  feet  It  inches  by  4  feet  4  inches.  Kach 
artillery  regiment  has  two  silken  eob»rfl  —  the  first,  the 
national  cniblcui.  fi  feet  fl  inches  fly  and  l\  feet  deep  on  tlie 
pike;  the  number  and  name  of  the  regiment  embroidere.l 
with  gold  nn  the  centre  stripe.  The  seconil.  or  regimental 
color,  to  he  yellow,  of  name  dimensions  as  the  first,  bearing 
in   the  centre  two  cannon  crossed,  with  the  letters   U.  S. 
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above  and  number  of  regiment  below.  Infantry  regiments 
have  likewise  two  colors  of  silk  and  of  similar  size — the 
first  of  which  is  tho  national  tlaj;,  with  the  number  and 
name  of  tho  regiment  in  silver  on  the  centre  stripe;  tho 
regimental  color  to  be  blue,  with  the  arms  of  the  U.  S.  em- 
broidered in  silk  on  the  centre;  the  name  of  tho  regiment 
in  a  scroll  underneath  the  eagle.  Camp  colors  are  18  inches 
square,  of  bunting — white  for  infantry,  red  for  artillery, 
with  the  number  of  tho  regiment  thereon.  Each  mounted 
regiment  has  a  silken  standard  bearing  the  arms  of  the 
U.  S.  embroidered  in  silk  on  a  blue  ground,  with  the  num- 
ber and  name  of  the  regiment  in  a  scroll  underneath  tho 
eagle.  Each  company  has  a  swallow-tailed  silken  guidon, 
half  red,  half  white,  divided  at  tho  fork,  tho  red  above; 
on  tho  red  the  letters  U.  S.,  and  on  tho  white  the  letter  of 
tho  company  in  red. 

There  are  Hags  also  which  are  symbols  of  individual 
authority.  Among  such  are  royal  standards,  flag  officers' 
flags,  etc.  An  admiral's  flag  is  usually  the  flag  of  the 
country  which  such  admiral  serves,  with  tho  exception  of 
tho  union.  Tho  flag  of  tho  admiral,  viee-admiral,  and 
rear-admirals  of  tho  U.  S.  is  rectangular,  and  consists  of 
thirteen  alternate  red  and  white  stripes.  The  admiral 
hoists  this  at  tho  main;  the  viee-admiral  at  the  fore;  tho 
rear-admiral  at  the  mizzen.  Should  there  bo  two  rear- 
admirals  present,  the  junior  hoists  a  flag  at  the  mizzon 
similar  to  the  one  described,  with  tho  addition  of  two  stars 
in  the  upper  left-hand  corner.  Tho  cummodore's  flag  dif- 
fers from  that  of  the  admiral's  in  form  alone,  it  being  a 
swallow-tail  instead  of  rectangular. 

Should  the  President  go  alloat,  tho  American  flag  is  car- 
ried in  tho  bows  of  his  barge  or  hoisted  at  tho  main  of  tho 
vessel  on  board  of  which  he  may  be.  In  foreign  countries 
the  royal  standard  is  worn  at  ceremonies  in  honor  of  the 
sovereign  or  at  which  the  sovereign  may  be  present. 

The  white  flag  is  the  symbol  of  peace,  and  is  used  as  the 
flag  of  truce  or  in  token  of  surrender. 

The  red  flag,  bidding  defiance,  is  often  used  by  revolu- 
tionists. In  our  service  it  has  a  more  peaceful  significa- 
tion, and  when  hoisted  at  the  fore  of  a  vessel  shows  that 
she  is  receiving  or  discharging  her  powder. 

The  yellow  Ihig  shows  a  vessel  to  be  in  quarantine. 
Flags  are  said  to  lie  at  half-mast  when  they  are  hoisted 
but  half  the  height  at  which  they  are  ordinarily  worn,  and 
in  this  position  designate  mourning.  , 

Dipping  the  flag  is  a  salute  to  a  fort  or  passing  vessel 
by  lowering  it  slightly  and  hoisting  it  again,  (t^ec  Gen. 
S.  Hamilton's  Ilitt.  American  Flmj.)        J.  G.  Barnarp. 

Flag'ellautS  [hat.  flaffellnin,  a  "whip."  "scourge"],  a 
name  given  to  companies  of  persons  in  tho  Middle  Ages 
who  marched  and  sang  and  scourged  themselves  in  public 
places  for  their  own  aud  others'  sins.  Self-flagellation,  as 
a  penance,  had  its  origin  in  tho  monasteries,  and  is  of 
early  date.  It  was  lirst  recommended  to  others  than 
monks  about  the  year  900  by  Kegino  (d.  915),  abbot  of 
Priim  in  Rhenish  Prussia,  in  his  he  JJisciplhm  Ecclesiir, 
ii.c.  442,  but  it  did  not  become  a  popular  penance  till  after 
the  time  of  Peter  Damiani  (1007-72  a.  p.),  by  whom  it  was 
earnestly  advocated.  During  tho  thirteenth,  fourteenth, 
and  fifteenth  centuries  the  Flagellants  became  a  sort  of  in- 
termittent order  of  fanatics,  frequently  reappearing  here 
and  there  in  times  of  extraordinary  declension  or  distress. 
Three  such  outbreaks  are  specially  prominent :  1,  in  Upper 
Italy.  1260  a.  p.,  in  connection  with  the  struggle  between 
the  Guelphs  and  the  Ghibellines;  2,  in  l.'>49  A.  p.,  whiTe 
tho  Black  Plague  was  raging;  ;i,  in  1414,  when  so  many 
good  men  were  waking  up  to  the  corruptions  and  errors 
of  the  papal  Church.  The  Flagellants  generally  enrolled 
themselves  for  the  term  of  .'J4  days — a  day  for  each  year  in 
the  life  of  Christ.  Stripped  to  the  waist  and  scourging 
themselves  with  knotted  whips,  they  marched  with  songs 
and  banners  from  town  to  town.  In  market-places  they 
would  fling  themselves  upon  the  ground,  with  arms  ex- 
tended in  the  form  of  a  cross,  plying  their  whips  till  the 
blood  came.  Blood  so  drawn  was  thought  to  have  an  aton- 
ing eflRcacy.  Other  wild  mttions  were  entertained.  The 
celebrated  John  Gerson  {Kif>IJ-1429)  wrote  against  them, 
and  they  were  condemned  by  the  Council  of  Constance 
(1414-18).  Their  last  appearance  in  Germany  was  in  148 1. 
In  spite  of  all  their  extravagances,  their  existence  served 
as  a  sort  of  protest  against  the  blind  ritualism  of  the  age. 
(See  BoiLEAU's  Hiatoire  dea  Flaijillans  (1701),  and  De- 
LOLMe's  History  of  the  FlngeUnnts  among  Different  Nations 
(17S5);  but  the  standard  authority  on  the  subject  is  Dr. 
E.  G.  Foustemann's  Die  christlichen  Oeinsfcrr/e^clhrhnften 
(1828).)  R.  D.  iliTCHcock. 

Flageolet',  a  musical  instrumenteonsistingof  a  wooden 
or  ivory  tube  with  a  mouth-piece  at  one  end.  the  other  end 
being  open.  It  has  one  large  aperture  near  tho  mouth- 
piece  and  six  or  more  finger-holes.     Its  invention  is  as- 


cribed to  one  Flavigny  in  1580,  but  the  flutes  of  the  an- 
cients, like  those  of  some  modern  barbarous  nations,  were 
simply  flageolets. 

Flaget  (Benepict  Joseph),  D.  D.,  Roman  Catholic 
bishop  of  Bardstown,  Ky.,  b.  in  Franco  Nov.  7,  1763,  was 
consecrated  Nov.  4,  1810.  The  name  of  the  diocese  was 
changed,  and  he  became  in  1848  bishop  of  Louisville.  D. 
Feb.  11.  ISOO.  His  Life  has  been  written  by  Archbishop 
M.  J.  Sj.alding. 

Flagg,  tp.  of  Ogle  CO.,  111.  Pop.  228S. 
Flagg  (AzENiAH  C),  American  Democratic  politician, 
b.  in  Clinton  co.,  N.  Y.,  in  1790,  served  as  a  soldier  in  a 
New  York  regiment  in  tho  war  of  1812,  participating  in 
several  engagements;  in  182;j-24  represented  Clinton  co., 
N.  Y..  in  the  State  legislature,  and  was  secretary  of  New 
York  State  from  1826  to  IS.^.S.  In  1834  ho  was  appointed 
State  comptroller,  and  held  the  office  for  five  years.  In 
1842-46  he  was  reappointed  to  the  same  ]iosition.  He  con- 
tributed for  years  to  the  Albany  (N.  Y.)  Argus,  opposed 
the  U.  S.  Bank,  and  was  a  founder  of  the  Barnburner 
{afterwards  t  he  Fi-ee-Soil)  party.  He  was  elected  comptroller 
of  New  York  City  in  lS.)2and  in  1855.  In  1859  he  became 
blind,  and  d.  in  New  York  City  Nov.  25,  1873. 

Flagg  (EoMrNp),  American  journalist  and  author,  b. 
at  "Wiscasset,  Me.,  Nov.  24.  1815;  graduated  at  Bowdoin 
College,  Me..  1835;  taught  at  Louisville,  Ky.  ;  was  admit- 
ted to  the  bar  in  18.37  ;  practised  with  S.  S.  Prentiss  at 
Vicksburg,  Miss.,  in  1844-45;  conducted  the  St.  Louis  (Mo.) 
Evening  Gazette,  and  was  reporter  of  the  county  courts.  In 
1848-50  was  secretary  to  E.  A.  Hanuigan,  V.  S.  minister 
at  Berlin,  Germany;  in  1850-51  consul  at  A'cnice.  Since 
1854  he  has  been  chief  clerk  of  a  commercial  bureau  in  the 
state  department  at  Washington,  D.  C.  Mr.  FJagg  has 
contributed  to  and  conducted  during  his  life  Prentice's 
Louisville  (Kx.)  Journal,  tho  St.  Louis  Daily  Vommervial 
liuHetin,  Louisville  (Ky.)  Literary  JS'ncs- Letter,  and  i)ub- 
lished  The  Far  West  (2  vols.,  1838),  Carrcro,  or  the  Prime 
Minister;  Venice,  The  City  of  the  Sea,  dramas,  etc. 

Flagg  (George  Whiting),  a  painter,  b.  in  New  Haven, 
Conn.,  Juno  26, 1816,  a  nephew  of  Washington  A  listen,  with 
whom  he  studied,  aud  from  whom  he  derived  his  most  earn- 
est impulses  toward  excellence  in  his  profession.  His  ]tas- 
sion  for  art  was  intense  and  ajipearcd  early.  Was  considered 
in  his  youth  a  prodigy,  and  great  expectations  were  cher- 
ished of  him.  His  boyhood  was  passed  in  Charleston,  S.  C, 
his  youth  in  Boston,  his  early  manhood  in  London.  His 
principal  pictures  in  America  are  in  New  Haven — The  Land- 
ing vf  the  ^Pilgrims,  The  Landing  of  the  Atlantic  Cable,  The 
Good  Samaritan,  }\'anhington  receiving  his  Mother's  Blessing. 
They  were  painted  for  James  Brewster,  Esq.  In  London 
he  painted  portraits  mainly,  though  his  taste  for  composi- 
tion pictures  occasionally  showed  itself.  The  London  Art 
Journal  spoke  in  praise  of  a  canvas  of  his,  Colninbns  a)id 
the  Egg:  "  It  is  generally  low  in  tone,  but  rich  and  harmo- 
nious in  color,  and  the  heads  are  distinguished  by  much 
nobility  of  character."  Hawthorne's  Scarlet  Letter  gave 
him  a  subject,  and  Byron's  Ha'idec  another.  His  resem- 
blance in  style  to  the  artists  of  the  Venetian  school  is  due 
probably  to  his  close  association  with  Allston.  Mr.  Flagg 
has  been  a  suff'erer  from  ill- health,  and  consequently  has 
done  comparativel}  little  work  in  later  years.  At  present 
he  is  living  at  New  Haven.  .0.  B.  FuoTniNGiiAM. 

Flagg  (Jakep  BiiAPLEv).  D.  D.,  brother  of  George,  b. 
in  New  Haven  Juno  16,  1820 ;  began  drawing  at  the  age  of 
thirteen  :  studied  with  his  brother  and  uncle  ;  devoted  him- 
self mainly  to  portrait-painting  ;  went  in  1849  to  New  York, 
and  exhibited  in  the  National  Academy  his  Angela  and  Isa- 
bella, which  secured  his  election  as  an  academician.  In 
1854,  Mr.  Flagg  engaged  in  the  study  of  theology,  and 
took  deacon's  orders  in  the  Protestant  Episcopal  Cliurch. 
After  living  in  Brooklyn.  L.  I.,  for  some  years  as  rector  of 
Grace  church,  he  removed  to  New  Haven,  aud  thence  to 
New  York.  His  clerical  duties  have  not  jnit  a  stop  wholly 
to  his  career  as  an  artist.  He  has  painted  many  portraits, 
some  ideal  pieces,  and  has  been  active  in  the  establishment 
of  the  art-gallery  at  Yale  College.     0.  B.  Fkothisghasi. 

Flagg  (J.  F.  B.).  M.  D..  American  physician,  b.  in  Bos- 
ton, Mass.,  1804,  resides  in  Philadelphia,  Pa.,  and  has 
written  Ether  and  Chloroform,  their  Employment  in  Surgery, 
Dentistry,  Midirifery,  Thcrajyeutlcs,  etc.  (1851). 

Flag  Officer,  a  term  apj)lied  to  those  officers  who  com- 
mand fleets  or  squadrons,  and  are  thereby  entitled  to  hoist 
a  flag  at  the  mast-head  of  the  vessel  (called  the  flagship) 
in  which  they  sail,  as  the  token  of  their  authority.  Flag 
officers,  in  our  navy  as  well  as  those  of  other  naval  powers, 
are  divided  into  the  grades  <if  admiral,  vice-admiral,  rear- 
admiral,  and  commodore.  Their  stations  in  time  of  action 
or  of  tactical  exercise  depend  somewhat  upon  the  size  of  tho 
fleet;    but  the  commander-in-chief  and   the  commanding 
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officers  of  divisious,  if  large,  should  have  no  fixed  position, 
but  be  at  liberty  to  move  ut  their  discretion.  They  should 
ordinarily.  howevL-r,  be  found  near  thu  centres- of  their  com- 
mands. They  direct  the  tiect  or  squadron  under  their  com- 
mnnd  as  to  their  diplomatic  as  well  as  to  their  naval  re- 
lations. RaVSIOND  p.  RoDGKItS. 

riag'stuiri*laiitatiou,tp.ofSomersetco.,  Me.  P.  112. 

Flag'stoiiO,  stone  cut  or  split  in  thin  layers,  and  used 
for  walks,  Huorn,  etc.  In  all  cities  and  towns  the  consump- 
tion of  stone  for  this  purpose  is  large;  and  since  the  best 
quality  of  flu;;;^iuj;  is  comparatively  rare,  it  becomes  an 
article  of  very  considerable  value,  and  one  which  in  its 
production  ami  transportation  ;;ivc6  employment  in  the 
V.  S.  alone  to  some  thousands  of  workmen  and  several 
millions  of  dollars  of  capital,  (lood  flagging  is  strong  and 
smooth  without  being  slippery:  henee.  a  stone  which  will 
furnish  it  must  be  readily  worked  into  slabs  of  from  two  to 
four  inches  in  thickness,  with  an  area  of  frctm  ten  to  a 
hundred  or  even  more  square  feet,  and  one  on  which  a  uni- 
forni  surface  can  be  readily  produced.  By  far  the  greater 
part  of  flagging  used  is  composed  of  stone  which  splits 
reailily  into  slabs  of  the  proper  thickness,  and  of  which 
the  natural  surfaces  are  so  smooth  as  to  require  little  dress- 
ing. The  rock  which  best  fullils  these  requirements  is  gen- 
erally a  laminated  sandstone,  but  mica-shite,  marble,  and 
granite  are  frequently  used  for  the  walks  of  our  cities. 
Some  of  our  limestones  cleave  readily  and  aflord  a  hand- 
some flagging,  but  when  worn  smooth  in  wet  weather  they 
become  slippery,  autl  fnjin  this  cause  dangerous.  The  same 
objection  holds  against  granite.  This  material  is  frequently 
wrought  into  slalis  td'  large  size,  which  are  so  laid  as  to  ' 
stretch  entirely  across  the  sidewalk  in  fmnt  of  business  j 
buildings;  but,  while  very  strong  ami  durable,  and  form- 
ing a  convenient  roof  to  vaults  below,  they  arc  rough  and 
uncomfortable  to  the  feet  when  now,  and  are  dangerously 
smooth  when  worn.  The  perfection  of  flagging  is  found  in 
a  strong,  fine-grained  sandstone  laid  in  accurately  joined 
flags  of  considerable  size,  of  which  the  surfaces  have  been 
sawA-il  or  rubbed.  Kven  when  wet  the  grain  of  such  a  stono 
holds  the  foot  firmly  and  makes  walking  easy  unci  pleasant. 
Marble  flagging  has,  from  its  crystalline,  granular  texture, 
the  same  excellence  with  sandstone,  but  it  is  much  more 
expensive.  iS(»mo  varieties  of  miea-slato  afibrd  good  flag- 
ging, like  that  in  front  of  tlie  Capitol  at  Washington,  which 
is  clean,  bright,  and  silvery  in  apjjearancc  and  pleasant  to 
the  feet;  hut  it  wears  unevenly,  and  is  apt  to  crimp  at  the 
edges.  One  of  the  best  varieties  of  flagging  known  in  the 
world  is  that  most  generally  used  in  New  York,  and  popu- 
larly known  as  the  bfiientfnie.  This  is  a  fine-grainod,  some- 
what metamorphosed  sandstone,  derived  from  the  Hamilton 
grou]),  ami  chiefly  quarried  on  the  Hudson  at  llondout.  It 
lies  in  strata  from  half  an  inch  to  six  inches  in  thickness, 
which  cleave  readily,  work  with  accuracy,  and  are  very 
strong.  ,\  belt  of  this  formation  stri'tches  across  from  the 
Hudson  to  Iho  lino  of  the  Krio  K.  R.  near  Port  Jervis ; 
much  good  stone  coming  to  market  from  the  Inst-mentioned 
district.  As  this  stono  is  so  readily  quarried,  and  the  fa- 
cilities for  its  transportation  arc  so  great,  it  is  furnished  in 
New  York  at  a  very  low  rate:  and  the  inhabitants  of  this 
city  may  congratulate  themselvi-s  upon  having  an  inex- 
haustible supply  of  such  nniterial  to  meet  the  great  demamF 
created  by  the  rapid  extension  of  its  street  lines.  Slabs 
of  any  required  dimensions  can  be  furnished  at  the  Rondout 
quarries,  ami  in  several  instances  they  have  been  laid  in 
New  York  \'2  by  Ij  feet  in  area.  The  natural  surface  of 
these  flags  is  so  smooth  that  they  usually  require  but  little 
dressing.  Where  more  perfect  finish  is  desired  they  are 
orenelled,  Hawe«I,  or  rubbed.  When  so  fn^iteil  this  slono 
nn"ords  a  walk  not  surpassed  in  execllenee  by  tlini  ma<le 
from  any  other  material.  Another  exeellcnt  liagging-slone, 
whicli  has  recently  found  its  way  to  the  New  York  market, 
is  the  "  liiiena  Vista  flagging,"  which  comes  from  Southern 
Ohio.  This  is  a  One-grained  sandstone,  ctmsidcrably  softer 
than  the  llomlmit  flagging.  It  is  brought  in  large  slabs, 
of  which  the  surfaces  arc  sawod.  When  accurately  laid, 
these  form  a  sidewalk  scarcely  excelled  by  any  other.  It 
is,  however,  somewhat  loss  durable  than  the  blm'stono. 

Artiti('ial  flagging  made  from  some  preparation  of  as- 
phalt or  hydraulic  ei'tneut  liiis  of  late  eome  into  quit(^  gen- 
eral usi',  and  is,  in  the  judirment  of  many,  destined  to 
supercede  stono  flagging.  While  well  adapted  to  certain 
kinit  of  walks.  ("Specially  those  which  traverse  public  parks, 
it  is  very  doul>tluI  wln-ther  ilw  asphalt  or  ci-ment  can  ever 
be  given  the  strength  and  ilnrability  m-eensary  for  thi'  walks 
of  our  crowded  llior.iiiglitures.    (See  Flkxiulf.  Saxdstonk.) 

J.  S.  Nkwiikiikv. 

Flnliaiit  dc  la  Uinardorie,  de  (AronsTK  rnAiii.Ks 
.IosF:rMi).  TotiNT,  French  general  and  diplomatist,  b.  at 
Paris  Apr.  211,  ITS.'),  entered  the  army  at  the  end  of  1799, 
became  a  colonel  in  1801),  and  was  aide-de-camp  to  Napo- 


leon in  1813.  In  Oct.,  1S1.3,  distinguished  himself  at  Leip- 
sic,  and  was  made  a  general  of  division  and  count  of  the 
empire.  In  .June,  1SI5.  fought  at  Waterloo;  in  IH.'JO,  by 
the  Revolution,  was  restored  to  his  |)eerage  and  rank  in 
the  army;  was  ambassador  to  lierlin  in  18;tl,  to  Vienna  in 
1841-lS;  was  made  senator  in  ISo.'i;  was  ambassador  to 
London  Dec,  IStH),  and  d.  in  Paris  Sept.  2,  1870. 

Flam'borough  Head,  a  promontory  on  the  York- 
shire coast,  Knglan<l.  It  is  formetl  by  a  range  of  steep, 
almost  perpendicular  chalk-cliffs  from  .'iOO  to  460  feet  high, 
and  bears  on  its  headland  a  lighthouse  whose  revolving  light 
(lat.  01^  7'  N.,  Ion.  5'  W.)  can  bo  seen  at  a  distance  of  :JI> 
miles.  Across  the  peninsula  runs  a  ditch  with  ruins  of  old 
fortifications,  called  "Danes'  Dyke." 

Flamboyant  [Fr.  ■*  flaming"],  a  style  of  Gothic  archi- 
tecture which  was  exhibited  in  France  after  the  decline  of 
the  art  had  commenced.  It  takes  its  name  from  the  some- 
what flame-shaped  tracery  which  is  so  frequent  in  this  style. 
It  prevailed  chiefly  in  the  fifteenth  century.  The  F'lam- 
boyant  style  is  marked  by  great  attention  to  the  minute 
details  of  ornamentation,  and  a  too  general  neglect  of  the 
total  eflcct.      llcnee  it  is  regarded  as  a  debased  style. 

Flame  [Ijat.^/7((mm«],  a  mass  of  visibly  glowing  gas; 
ordinarily,  of  a  gas  in  process  of  combustion  with  air  or 
oxygen.  But  flame  may  accompany  the  combination  of 
any  gaseous  bodies,  provided  tlio  action  be  sufficiently  in- 
tense to  produce  luminosity  :  or  it  may  even  result  from  tho 
intense  heating  of  a  gas  wliosc  nature  is  not  thereby  changed. 
As  a  consequence  of  their  high  temperature,  the  gases  con- 
stituting a  flame  will  have  a  temlency  to  rise  and  form  up- 
ward currents;  this  fact,  and  the  circumstance  that  com- 
bustion as  well  as  cooling  proceeds  from  the  outside  inward, 
determines  the  erect  and  tapering  form  of  undisturbed 
flames. 

Strnrtttre  of  a  ref/tdar  TJydrocarhon  (candle,  lamp,  or 
gas)  Flame. — In  a  candlc-flanio  wo  readily  distinguish  four 
distinct  portions,  diflering  both  in  their  aspect  and  in  tho 
nature  of  the  processes  i)ro(lucing  them:  1.  Immediately 
surrounrling  the  wick  there  is  a  dark  space  of  conical  shape 
(No.  1  of  figure)  filled  with  the  combustible  gases  formed 
by  tho  first  action  of  the  heat  on  tho 
fuel  (wax.  tallow,  etc.),  together  with 
those  flowing  in  through  the  base  of  tho 
flame.  Tho  teinpcraturo  in  this  dark 
epacc  is  quite  low,  and  it  is  void  of 
oxygen,  so  that  neither  will  gunpow- 
der explode  nor  phosphorus  burn  In 
it.  2.  Pnrroumling  the  base  of  tho 
dark  cone  and  the  lower  portion  of 
the  luminous  part  is  a  cup-shaped  zone 
(No.  2),  of  a  blue  tint,  faintly  lumin- 
ous, but  sharply  defined.  It  results 
from  the  sudilen  and  complete  combus- 
tion of  the  gases  of  the  daik  cone, 
with  a  full  supply  of  air  (nr  oxygen) 
striking  them  from  without.  When 
the  natural  draught  is  artificially  in- 
creased beytind  a  certain  limit,  the 
cflges  of  the  blue  cup  contract,  and 
finally  eoalesco  above,  eujipressing  tho 
luminous  jiart,  and  forming  a  short 
conical  blue  flame;  or  if  the  blowj>ipe 
bo  used,  there  results  an  elongated 
cone,  forniini;  part  of  the  "oxidation 
flame"  of  bluwiiipe  practice,  but  itself 
possessing  a  slight  reducing  action, 
lis  lempiraturo  is  high.  li.  Above  (ho 
dark  cone  (  I  }  lies  the  luminous  pnrtion 
of  tho  flame  (No.  .'t).  when  it  exists  at 
all ;  its  extent  depending  ((»IIht  things 
being  equal)  upon  the  relative  amount 
of  carbon  present  in  the  fuel.  In  a 
wax,  tallow,  or  eoal-gas  flame  it  forms 
a  slender  niumled  etMie  with  hoilnw 
base;  while  in  that  of  alcohol  it  ap- 
pears as  a  thin  paraboloid  (inverted 
cup-slnipo)  /.one.  Its  prominent  oha- 
nicteristio  is  the  separation  of  highly  healed  and  therefore 
luminous  carbon,  out  of  its  couliiuations  with  hytlrogen. 
by  the  intense  heat  of  No.  I,  the  exteritir  zone  of  linal  and 
complete  combustion.  The  latter,  a  faintly  luminous  halo 
(the  "outer  veil  "),  surrounds  the  flame  on  all  sides,  ami  is 
its  hottest  pitrtion.  The  nnixinium  of  tenineralure  is  a  liltlo 
tthurn  the  point  of  tin*  luminous  cnne,  wliere  we  also  find 
the  highest  uridiziwi  power;  while  juht  tcithin  Iho  lumi- 
nous point  high  tempt-raturo  and  Iho  presence  of  free  car- 
bon eo-operalo  lo  produce  the  most  cnorgotio  rri/«ruiy 
action. 

l.HminonUtf  of  FhitHm, — The  luminodity  of  flames  varies 
botweon   wide  liinif-.   fr-tiu   ih"   tiimly   luminous  and  (in 
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daylight)  almost  invisible  flames  of   hydrogen,  carbonic 

oxide,  or  sulphur,  to  the  intense  brilliancy  of  the  "Bade 
light,"  in  which  cual  ga?  is  burnt  with  pure  oxygen.  Frank- 
land  has  shown  that  faintly  luminous  flames  may  become 
intensely  so  when  the  gases  are  strongly  compressed  dur- 
ing combustion.  Under  ordinary  circumstances,  however, 
useful  luminosity  is  dependent  upon  the  presence  in  the 
flame  of  a  sutficient  (yet  not  excessive)  amount  of  a  highly 
heated  solid  :  usually  carbon,  which  in  ordinary  candle, 
lamp,  or  gas  flames  is  liberated  from  the  combustible  gases 
by  the  influence  of  the  high  temperature  of  the  exterior 
portions  of  the  flame,  through  which  no  free  oxygen  can 
pass  inward.  But  when  illununating  gas  is,  previous  to 
combustion,  mixed  with  air  or  oxygen  sufficient  for  the 
complete  combustion  of  all  its  ingredients,  the  separation 
of  carbon,  and  consequent  luminosity,  will  be  suppressed, 
while  the  temperature  is  greatly  increased.  This  is  the 
principle  upon  which  the '•  Bunsen  burner"  is  based,  the 
body  of  whose  flame  represents  the  blue  cup  (No.  2)  or  the 
"oxidation  cone"  of  the  blowpipe.  By  varying  the  sup- 
ply of  air  the  flame  may  thus,  at  will,  be  made  to  exert  an 
oxidizing  or  a  reducing  eff"ect — a  principle  of  most  import- 
ant practical  application  in  the  management  of  the  rever- 
beratory  and  gas  furnaces  used  in  metallurgical  operations, 
where  the  flame,  urged  either  by  draught  or  blast,  or  by 
both  combined,  is  readily  varied  in  character  to  suit  the 
requirements  of  any  stage  or  kind  of  process. 

Feeble  luminosity  may  also  be  caused  by  an  inadequate 
amount  of  carbon  in  the  fuel,  or  by  an  excessive  supply  of 
carbon,  or  fuel.  In  the  former  case,  however  high  the  tem- 
perature, surticient  solid  carbon  is  not  separated  to  throw 
out  light;  as  in  the  alcohol  flame.  In  the  second  (as  in  a 
turpentine  or  coal-oil  flame  in  open  air),  a  sufficiency  of 
air  cannot  find  access  to  the  very  dense  combustible  vapor 
to  produce  a  high  temperature.  Hence,  the  carbon  is  but 
feebly  ignited,  and  much  of  it  escapes  unburnt  as  smoke 
or  soot.  The  remedy  is  to  adequately  increase  the  supply 
of  air  by  means  of  draught  (chimneys)  or  blast. 

The  tempt' rat H re  of  flames  depends  primarily  upon  the 
nature  of  the  fuel,  upon  the  rapidity  and  completeness  of 
combustion,  and  upon  the  amount  of  inert  gas  mixed  with 
the  active  ingredients.  The  hottest  flame  is  that  of  pure 
hydrogen  burning  with  half  its  bulk  of  pure  oxygen;  but 
a  hydrogen  flame  burning  in  air  is  less  hot,  because  four- 
fifths  of  the  air  is  an  inert  gas  (nitrogen),  which  has  also 
to  be  heated.  Still  less  hot  is  the  flame  of  coal  gas  in  air, 
because  it  consists  in  part  of  carbon,  whose  combustion 
generates  less  heat  than  does  that  of  hydrogen. 

When,  in  a  mixture  of  combustible  gas  or  vapor  with 
air  or  oxygen,  either  of  the  two  is  present  in  great  excess 
over  the  proportion  required  for  complete  combustion,  the 
mixture  will  either  not  burn  at  all,  or  will  burn  with  a  quiet 
flarae.  But  if  neither  be  in  great  excess,  a  flame  will  in- 
stantly fire  the  entire  mass,  and  an  explosion  ensues.  To 
prevent  the  flame  of  the  miner's  lamp  from  thus  setting 
fire  to  explosive  mixtures  of  marsh  gas  and  air  formed  in 
coal-mines  (**  fire-damp ").  a  fine  wire  screen,  through 
whieh  flame  will  not  communicate,  is  made  to  enclose  the 
lamp  flame. 

The  colnr  of  flames  depends  essentially  upon  the  sub- 
stances that  are  vaporized  within  them,  and  is  very  cha- 
racteristic, especially  when  observed  with  the  spectroscope. 
Thus,  compounds  of  sodium  (such  as  common  salt)  pro- 
duce a  yellow  tint ;  copper,  green  and  blue  ;  calcium  (lime), 
orange  red;  strontium,  crimson  (''red  fire");  potassium, 
violet,  etc. 

The  appearance  of  flame  is  sometimes  presented  by 
dense  masses  of  small  particles,  either  themselves  red 
hot  or  strongly  illuminated  from  an  outside  source.  Such 
is  doubtless  the  nature  of  the  immense  sheets  of  "flame" 
often  reported  by  unskilled  observers  as  issuing  from  vol- 
canoes during  eruptions;  which  are  in  reality  but  jets  and 
clouds  of  volcanic  ashes  and  smoke  lighted  up  by  the  fiery 
masses  in  the  crater.  True  flame  (of  hydrogen,  sulphur, 
etc.)  is  also  sometimes  emitted  from  volcanic  vents,  but 
much  more  rarely,  and  on  a  comparativelv  small  scale. 

E*.  W.  HlLGARO. 

Fla'men,  the  name  given  to  a  Roman  priest,  devoted  to 
the  service  of  one  deity.  They  were  at  first  three  (estab- 
lished by  Numa),  hut  were  increased  ultimately  to  fifteen, 
constituting  two  distinct  classes — viz.  (1)  the  Flamines 
fnojoreSy  consisting  of  only  three,  the  dialiSf  martialh,  and 
guirJnalin,  consecrated  the  first  to  Jupiter,  the  second  to 
Mars,  and  the  third  to  the  deified  Romulus,  and  selected 
from  the  descendants  of  patricians  only:  and  (2)  the 
twelve  Flamines  miuore»,  who  usually  were  of  the  plebeian 
order.  The  office  was  for  life,  but  a  flamcn  could  forfeit  it 
by  neglect  of  duty,  and  was  liable  to  removal  if  an  ill- 
omened  event  disturbed  any  of  his  sacred  performances. 
Their  characteristic  dress  was  the  apex^  a  cap  either  conical 
or  close-fitling.  haviug  at  the  top  a  pointed  piece  of  olive- 


wood,  surrounded  at  its  base  by  a  lock  of  wool  {Jilum, 
whence,  according  to  Varro  and  Festus,  the  word  Jiame^i 
was  obtained,  but  by  Plutarch  derived  from  pileum^  "  hat "), 
the  l3ena  or  mantle,  and  the  laurel  wreath.  The  most  dis- 
tinguished of  the  flamens  was  the  dialis,  who  was  required 
to  be  the  son  of  parents  united  in  marriage  by  confarrea- 
tion.  Th^flamen  dialis  immediately  after  his  appointment, 
though  a  minor,  was  relieved  from  parental  control,  and 
became  mii  juris.  He  was  never  required  to  give  oath,  had 
a  seat  in  the  senate  ex  officio,  and,  like  the  highest  officers 
of  state,  had  the  use  of  the  sella  curuHs  (or  chair  of  state) 
and  of  the  tofja  j)r{etexta,  the  assistance  of  a  lictor,  the  right 
of  sanctuary  for  his  house,  and  the  high  prerogative  of 
procuring  pardon  or  respite  for  criminals.  On  the  other 
hand,  the  dialis  suffered  numerous  restrictions  and  depriva- 
tions ;  as,  e.  g.,  he  was  not  allowed  to  mount,  or  even  to 
touch,  a  horse,  wear  a  ring,  or  to  touch  a  dead  body.  He 
was  forbidden  to  sleep  out  of  his  own  bed  for  three  con- 
secutive nights,  to  leave  the  city  even  for  a  single  night 
(a  rule  modified  by  Augustus  and  Tiberius),  and  was 
obliged  to  resign  and  remain  single  upon  the  decease  of  his 
wife,  who  assisted  him  in  the  performance  of  some  of  his 
sacred  functions.  She  was  called  /laminica,  and  was  sub- 
ject to  restrictions  like  those  by  which  her  husband  was 
fettered.  In  Rome's  earlier  days  the  flamens  were  nomi- 
nated by  the  comitia  cttriata  (in  the  case  of  the  dialis  three 
being  designated),  but  after  the  enactment  of  the  Lex 
Domitia  {d.  c.  104)  they  were  named  by  the  mmitia  trihuta; 
and  when  thus  nominated  were  received  and  installed  into 
ofiice  by  the  ponti/ex  maximm.  (See  Festcs,  s.  v.  Maximx 
ditjmttinnis  and  Majorea  Jlaminea;  Ramsav,  Manual  of  Ro- 
man AntiquitieSj  g.  v.  ;  SsiITH,  Dictionary  Greek  and  Roman 
Antifpiiiies,  a.  v.,  where  the  Latin  authors  are  freely  refer- 
red to.)  J.  U.  AVOUMAN. 
Flamin'go  {Phcpnicoptenis.  Linn.),  a  genus  of  birds 


Flamingo. 

^■emarkable  for  the  length  of  their  necks  and  legs,  webbed 
feet,  and  curiously  curved  lamellar  bills.  This  genus  con- 
stitutes the  anomalous  family  of  the  Phoenicopteridae,  the 
affinities  of  which  are  probably  with  the  Anseres,  or  swim- 
ming-birds, though  it  is  still  placed  by  many  with  the  Gral- 
Ice,  or  waders.  Several  species  are  known.  Phimicopterue 
ruber,  Linn.,  is  met  with  on  the  Florida  keys:  Phrmicop- 
terits  antiquorum,  Tem.,  occurs  on  the  southern  coasts  of 
Europe.  Edward  C.  H.  Day. 

Flamin'ian  Way  [Lat.  Via  Flaminia],  the  principal 
northern  road  which  led  from  ancient  Rome.  It  was  laid 
out  from  the  Flaminian  gate  of  Rome  to  Ariminum  by  C. 
Flaminius  the  Elder  in  220  b.  c.  during  his  censorship, 
and  with  its  subsequent  extensions  and  branches  finally 
reached  nearly  all  the  large  towns  of  Northern  Italy.  Its 
remains  are  still  visible  at  various  points. 

Flamini'nus  (Tins  QriNriis),  a  great  general  of  the 
Romans,  b.  about  230  li.  <;.,  became  qutestor  in  199  and 
consul  in  19S  :  invaded  Epirus,  which  he  subjugated:  gain- 
ed in  197  the  great  battle  of  CynoscephaUe  over  Philip, 
the  last  king  of  Macedon  ;  proclaimed  at  the  Isthmian 
Games,  in  196,  the  independence  of  Greece  :  overthrew  the 
tyrant  Xabis  in  the  Peloponnesus  in  195;  triumphed  in 
194:  was  ambassador  to  Greece  in  192-190;  censorinlS9; 
envoy  to  Prusias  of  Bithynia  183,  designing  to  arrest  Han- 
nibal, who  was  an  exile  there.  J),  about  174  b.  c. — His 
brother,  Lucirs  QrrxTirs  Flaminints,  was  an  able  general 
and  admiral,  notorious  for  vice  and  cruelty. 

Flamin'ius  (Caics),  an  eminent  Roman  of  plebeian 
birth,  became  tribune  232  B.  c,  and  carried  an  agrarian 
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law  aguinst  the  strongest  oppositioD  ;  was  prajtor  in  227; 
as  consul  in  22:i  deli-atoil  the  Insubrian  uiiuls  and  tri- 
uni|>lit'd,  but  WHS  deprived  ol"  liis  ofliL-e  by  the  senate;  was 
uia);ister  equitiuu  tu  M.  Minueiiis  Kufiis  221,  but  buth  bad 
to  resign  immediately,  on  account  of  the  s(|ueakiug  of  a 
mouse,  an  evil  omen;  was  one  of  the  censors  in  22tt,  and 
constructed  the  Flaminiau  Way  and  the  Flaniinian  Circus  ; 
again  CHUSul  in  217:  marched  aj;ain:*t  Ilnnnibal.  and  was 
defeated  and  shiin  in  the  battle  ul  Lake  Thrasymeue  June 
23,  217  b.  c.  Klaiiiinius  was  a  man  of  singularly  bold  and 
decided  character,  hated  by  the  aristocrats  and  idolized  by 
Iho  common  people.— Ills  son,  Caius  Flamlsiis,  was  an 
able  general,  consul  in  187  n.  c. 

Flainmarion  (Camille),  French  astronomer,  b.  at 
Mon!i;;ny  h-Koi  ( llautc-Marne)  Feb.  2b,  l.'i42.  studied  in 
the  iniperiiil  observatory  from  ISJS  to  18G2,  when  he  be- 
oamo  editor  of  Coninon.  In  1S66  was  appointed  scientific 
editor  of  the  Sivcte;  in  1808  made  several  balloon  ascen- 
sions to  study  thcatmo.sphcre  at  great  altitudes.  Has  writ- 
ten l.a  I'lm'allK  ./<■«  .)/oi,f/<-»  llnhttft  (18112),  I.,,  Mnndei 
/iiiiuilmiireiielleiiMoinl'H  /!erl»(\ifA),  Lef  MerrcilleH  Cilealrt 
(1865),  fl/'eii  dant  la  .Vddirc  (1866), //r«(oiVp  (/ii  Ciet  (1867), 
Ciiitlimplatiimt  Scleiilljiqiiet  (1868),  and  VoyaijcH  Airient 
(1868);  has  some  distinction  as  a  popular  writer  and 
Spiritualistic  lecturer. 

Flain'steed  (.Ions),  first  English  astronomer  royal,  b. 
at  Ueuliy,  Derbyshire.  Aug.  19,  1646;  graduated  at  Cam- 
bridge University,  taking  M.  A.  there  in  1064;  early  began 
the  study  of  the  stars ;  was  ordained  as  clergyman,  and  oh- 
tainetl  the  living  of  IJristow,  Surrey,  in  1684.  He  had  been 
appointed  astronomer  royal  in  167J,  and  finished  the  ob- 
servatory of  (ireenwich  in  1676.  Here  he  jiasscd  his  life 
in  observation,  determining  the  position  of  29.'M  stars; 
erected  a  mural  arc  in  Sept.,  1689;  quarrelled  with  Sir 
Isaac  Xewlon,  but  ultimately  adopteil  bis  philosophy,  and 
d.  Dec.  31,  1719.  His  great  work  was  Jlintoi-ia  VwltHtin 
lln'liiiiiiiiii;  published  in  1725  in  3  vols.,  the  first  trust- 
worthy catalogue  of  the  fixed  stars. 

I'lail'dcrs,  formerly  the  name  of  the  territory  compris- 
ing llie  Iwu  provinces  of  Belgium.  East  and  West  Flanders, 
the  sonthern  ])ortion  of  the  province  of  Zealand,  in  the 
Netherlands,  and  the  two  departments  of  France,  Hord  and 
Ardennes.  In  the  latter  part  of  the  ninth  century  this  terri- 
tory was  given  by  (he  French  king  Charles  the  liald  as  a  fief 
to  his  son-in-law.  lialdwin  with  the  Iron  Arm,  cnunt  of  V7((u- 
(/.■/-(/<iii.  who  gave  the  country  its  name,  and  who  by  his  pru- 
dent management  laid  the  founilation  of  that  agricullnral, 
industrial,  anil  commercial  prosperity  which  soon  after- 
wards maile  it  powerful.  A  spirit  of  independence  and  re- 
publicanism sprang  up  with  material  success,  and  the  rela- 
tion between  the  Flemish  towns  and  the  counts  of  Flanders 
was  often  very  loose.  On  the  marriage  of  Marguerite  of 
Flanilers  to  I'hilip  the  liobl  of  Burgundy  (1384),  Flanders 
became  united  to  Burgundy,  and  a  century  later  ( 1477 ),  on 
tho  death  of  Charles  the  Bold,  it  passed,  together  with  this 
country,  to  the  House  of  Habsburg  by  the  marriage  of  Mary 
of  Burgumly  to  the  archduke  Maximilian.  On  the  abdica- 
tion of  Charles  V.,  in  L'l.'iO,  Flanders  and  Burgundy  came 
into  the  possession  of  the  .Spanish  line-  of  the  House  of 
Habsburg  with  I'hilip  II.,  but  tho  territory  of  Flanilers  was 
soon  considerably  diminished,  a  nortliern  portion  of  it  be- 
ing transferred  to  tho  States  General  by  the  I'caccof  West- 
phalia (  I6IH).  and  a  southern  portion  being  conquered  by 
I.iinis  XIV'..  and  si-eured  to  him  by  the  I'eace  of  Utrecht 
(  1713).  Tho  remainder  of  Flanders  fell  again,  by  the  Con- 
gress of  UastadI  (1714).  to  the  Austrian  line  of  the  House 
of  Habsburg,  but  in  1794  it  was  conquered  by  the  Freneh 
and  incorporated  with  the  Freneh  republic,  and  afterwards 
Willi  the  enipire.  until  the  Congress  of  Vienna  (  l^l  I)  coii- 
ferrid  the  territory  on  the  kingdom  of  the  Nelberlands,  to 
whiidt  it  remained  united  till  the  formation  of  the  kingdoni 
of  Belgium  in  lS31,of  which  kingdom  it  forms  two  prov- 
iniM's^KasI  and  West  Flanders.  Bui  under  all  these  changes 
Flanders  was  always  rich  and  prosperous,  for  il  was  indus- 
trious and  enterprising,  and  it  was  always  iinlependent  or 
lighting  for  its  independence.  Flemish  influence  on  com- 
merce and  indiislrv.  on  literattn-e  and  art.  on  morals  and 
fashion  in  l-^urope,  has  been  very  considerable,  and  to  the 
student  who  wishes  to  understand  the  relatinn  between 
energy  unii  prosperity, and  between  prosperity  and  morals, 
its  history  is  a  rich  source  of  infornntlion. 

Fi.ASftKiis,  Mast,  province  of  Belgium,  hounded  N.  by 
lliilland.  II  has  an  area  of  11  16  square  miles,  with  a  pop- 
ulation of  s;;7,726.  or  731  to  the  square  mile  :  il  is  the  most 
thieklypeopled  region  in  Kurope.  lis  surface  is  a  low  and 
level  plain  belonging  to  Ihe  .Scheldt  basin.    lis  soil,  though 

in  many  places  sandy,  has  1 n   made  exceedingly  fertile" 

by  spaiie  cultivation   and   an   excelleni   system   of  nnmur- 

iog.      Flax  and   h ]!  are  its   most  valuable  produeliuns; 

linen,    laces,    damasks,    and    bobbinct    its    most     valualilr 


manufactures.     lU  principal  towns  arc  Ghent  and  Dcn- 
derraonde. 

Fi.AxnEns,  Wkst,  province  of  Belgium,  bounded  N.  by 
the  North  Sea  and  W.  and  S.  by  France.  It  has  an  area 
of  1237  square  miles,  with  a  population  of  668.976.  Its 
surface  is  flat,  for  the  most  part  belonging  to  the  Sehel.lt 
basin,  but  with  a  range  of  low,  sandy  hills  along  the  coast. 
Its  soil  is  sandy,  but  well  cultivated  and  fertilized,  though 
not  so  productive  as  that  of  East  Flanders.  Its  principal 
I  towns  arc  Bruges  and  Ostend. 

Flandpr§,  nost-v.  of  Long  Island,  in  .Southampton  tp., 
Suffolk  CO.,  N.  Y.     Pop.  160. 

Flanders  (Bi.sjamix  FnASKi.iN),  b.  at  Bristol,  N.  11., 
Jan.  20,  1816;  graduated  at  Darlmonlh  College  1842;  went 
to  New  Orleans  in  .Ian.,  IS  13:  studied  law  and  taught  there; 
edited  Thr  Tiupii-,-  held  some  municipal  and  ]iublio  posi- 
tions; was  forced  to  flee  to  the  Northern  States  in  .Jan., 
1862,  for  Unionism;  returned  to  New  Orleans  when  it  was 
captured  by  the  Union  forces;  was  city  treasurer  in  1802, 
and  member  of  Congress  from  Louisiana  from  1863  to  1867; 
then  military  governor  of  the  State  1807-68. 

Flanders  (Heshv),  American  legislator,  b.  at  Plain- 
field,  N.  11.,  has  published  7V«iti'»c  on  Mmilime  idle  (1852), 
TieatUe  on  lli<:  Law  of  Shlppiiiij  (1853),  Liret  anti  Timet 
of  the  Chief-Jiittiera  of  ihc  V.  S.  (2  vols.,  1855-58),  Meiiiuirt 
u/  Cimbiiliind  (1856),  The  J'rinciplai  of  Intiirance,  etc. 

Flandrin  (.Iean  IIipi'Olyte),  b.  at  Lyons,  France, 
.Mar.  23,  ISI19.  was  the  son  of  a  ininiature-painler:  studied 
with  Ingres  and  at  Rome;  obtained  a  high  rank  as  an  his- 
torical and  portrait  jiainter,  and  won  numerous  medals  and 
distinctions;  executed  rcnnirkable  frescoes  and  glass-win- 
dow paintings  for  many  of  the  principal  ehnrehes  of  Paris 
and  other  leading  cities  of  France,  as  well  as  works  for 
various  government  buildings.  His  last  great  undertaking, 
the  fresco-painting  of  tho  Sinisburg  minster,  he  did  not 
live  to  finish.  D.  at  Rome  Mar.  21,  1864.— His  brother.s, 
AtofSTi:(18ni-42)and  Jeas  Paul  (b.  1811),  also  attained 
distinction  as  painters. 

i'liiii'nel  [perhaps  allied  to  the  Lat.  vclnmen,  or  tho 
Cellic  .//"<((i.  "wool"],  a  fabric  formerly  made  of  wool 
alone,  and  still  chiefly  made  of  that  fibre;  but  there  are 
silk-mixed,  linen-mi.xcd,  cotton-mi.xed,  and  all-cotton  flan- 
nels. Flannels  with  a  cotton  wai|)  are  called  dometts.  All- 
cotton  goods,  baize-woven  and  having  a  dense  naji  on  ono 
side,  arc  called  canton  or  cotton  flannels.  In  general,  flan- 
nels havo  a  loose-twisted  yarn,  and  hence  their  superior 
warmth.  There  are  many  varieties — some  twilled  and 
others  not — from  the  translucent  gauze  undcrsbirting  to 
heavy  homespun  flannels.  I'hoicc  flannels  are  used  for 
men's  suits  and  lor  ladies'  opera-cloaks.  Many  fancy  flan- 
nels arc  now  printed  in  colors. 

Flash  (llENiiv  Lyndex),  b.  in  tho  West  Indies  in  1837, 
published  a  successful  voluino  of  poems  in  1800.  Was 
educated  in  Oeorgctown  College.  D.  C,  and  in  Kentucky, 
and  aflerwards  removed  to  Alabama.  Has  made  various 
contributions  to  ]ierioilical  literature. 

Flat,  a  musical  character  (t>).  tho  cfTccI  of  which  is  tho 
lowering  of  the  note  to  which  it  is  prefixed  a  minor  senii- 
tnne.  On  the  organ  and  other  keyed  instruments  each 
black  (or  short)  key  is  therf.if  of  the  white  key  on  Ihe  right 
band,  and  also  then/mr/)  lif  Ibc  white  key  on  the  left.  But 
as  V,  and  F.  B  and  C.  are  only  a  major  semitone  apart,  and 
have  therefore  no  intervening  black  key.  Vh  ami  t^j  are 
produced  by  striking  Ihe  white  keys  K  and  B,  being  tho 
next  on  Ihe  left  baml  respectively.  A  double  flat  (bh)  lowers 
a  flattened  nolo  a  semilone  further,  which  is  elTieted  by 
(.laying  the  white  kev  next  below  (or  on  the  left  siile  of) 
the  flat.  An  <„ri,l,'ul,<l  flat  is  om;  whieh  alTeels  only  a 
single  note,  or  its  repetitions  in  the  same  bar.  except  when 
Ihe  first  nolA'  of  the  next  bar  is  a  mere  prolongation  of  Iho 
preceding  one.  One  or  more  flats  placed  al  the  clef,  as  It, 
i;,  .A,  1),  etc..  affect  all  the  notes  of  similar  name  in  every 
oelave  throughout  a  movement,  unless  .■..nini.licled  by  u 
natural  (J).  Wii.i.iam  Staisto.v. 

Flat  llriineli,  tp.  of  Shelby  oo..  III.     Pop.  989. 

Flat'liiish,  the  central  town  of  Kings  en.,  N.  Y.,  is  on 

Long  Islan.l.  4  miles  S.  of  Ful Ferry.  Br.M)klyn.     Il  is 

a  biaulilul  village,  and  is  one  of  Ihe  wealthiest  places  in 
the  State  in  proportion  to  its  size.  It  contains  Ihe  county 
almshouse,  nursery,  hospilal,  and  lunatic  nsyluni,  a  fine 
academy,  a  flue  town  hall,  a  free  public  school,  a  weekly 
newspaiier,  four  eliur.dies,  hookand  bubler  and  fire  com- 
panies, and  the  eounty  military  parade-ground,  whicli  a.l- 
joins  Prospcel  Park,  llrooklyn,  and  covers  40  acres.  Flat- 
iiiish  is  eoiiniM.te.l  with  the  Brooklyn  ferries  by  horse  rail- 
roii.ls.  It  is  reiiiaikal.le  for  llie  aniiipinled  palatial  style 
of  many  of  its  obi  dwellings.  Its  people  are  largely  of 
Imieh  desri'iii.     Flatl.usli  WHS  Iho  scene  of  an  important 
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battle  (Aug.   27,   1776)   between  the  Americans  and   the 
British  and  Hessian  troops.     Pop.  of  tp.  GoO'J. 

II.  J.  Eggleston,  Ed.  '•  Ki.sGS  Co.  Ritual  G.\zette." 
Flat  Creek,  post-tp.  of  Barry  co.,  Mo.     Pop.  1571. 
Flat  Creek,  Ip.  of  Pettis  co.,  Mo.     Pop.  1651. 
Flat  Creek,  tp.  of  Stone  co.,  Mo.    Pop.  595. 
Flat  Creek,  tp.  of  Buncombe  co.,  N.  C.     Pop.  116S. 
Flat  Creek,  tp.  of  Lancaster  co.,  S.  C.     Pop.  2088. 
Flat  Creek,  tp.  of  Mecklenburg  co.,  Va.     Pup.  2328. 
Flat  Fish,     ."^ec  Pleuuosectid.e. 
Flat'head  In'diaiis,  properly  called  Se'lish,  and 
named  Hopil'po  by  Lewis  and  Clarke.     The  name  is  in- 
correct, as,  unlike  the  tribes  mentioned  below,  they  do  not 
flatten  the  heads  of  their  infants.    By  the  labors  of  Father 
de  Smct  (see  Smet,  de,  P.  J.)  and  other  Jesuit  missionaries 
they  have  all  become  Roman  Catholics.    They  have  ado])t- 
cd  the  dress  and  habits  of  white  men,  and  are  uniforndy 
peaceful  towards  the  whites.     In  1871  they  were  removed 
by  the  IT.  .S.  government  from  their  old  abode  on  the  Bitter 
Root  River  to  the  Jocko  Valley,  Mon.     Their  language  is 
very  hard  to  learn.     (See  its  grammar — Grammatica  Lin- 
gnii  Sclicm,  by  Mengahini,  1861.)    It  is  affiliated  with  those 
of  nearly  all  the  tribes  of  their  vicinity,  who  together  con- 
stitute the  Selish  family,  none  of  whom  flatten  the  head. 
In  1S72  the  number  of  Flatheads  on  the  reservation   was 
juit  at  4B0,  but  it  is  understood  that  many  of  the  tribe  are 
not  on  the  reservation. 

II.  The  real  Flatheads  of  the  Pacific  coast  are  mainly 
of  the  now  nearly  extinct  Clunook  group  of  fish-eating 
tribes.  They  flatten  the  skull  of  the  infant,  either  by  bind- 
ing a  hoard  upon  the  forehead,  so  as  to  depress  and  flatten 
the  top  of  the  head,  or  by  fastening  a  p.ad  of  gr.ass  upon 
the  forehead.  The  operation  lasts  for  several  months,  but 
its  effects  slowly  wear  away,  and  by  the  time  manhood  is 
reached  the  head  is  of  nearly  normal  shape.  It  does  not 
appear  to  affect  the  intellect.  The  same  custom  anciently 
jirevailed  among  the  Chickasaws,  Chc'taws,  the  Xatchez 
(who  flattened  the  head  vertically),  the  Caribs,  the  Toltecs, 
the  ancient  Peruvians,  and  others:  but  the  practice  at 
present  appears  to  l)e  everywhere  nearly  extinct. 

Flathead  (or  Selish)  Lake  lies  in  Missoula  co., 
Mou.,  W.  of  the  Rocky  Mountains.  Its  waters  flow 
through  Fhitliead  River  iuto  the  Columbia. 

Flathead  Pass,  in  Man.,  a  gap  in  the  Rocky  Moun- 
tains :  elevation.  11769  feet.     Through  this  the  Flatheads, 
Bannocks,  and  .Shoshoues  have  been  accustomed  to  send 
bunting-parties  eastward,  and  the  eastern  tribes  to  send 
war-parties  westward  of  the  mountains. 
Flat'lands,  po.'!t-tp.  of  Kings  co.,  N.  Y.     Pop.  22S6. 
Flat  Lick,  tp.  of  Johnson  co.,  111.     Pop.  IISO. 
Flat  River,  tp.  of  Person  co.,  N.  C.     Pop.  953. 
Flat  Rock,  post-tp.  of  Clay  co.,  Ala.     Pop.  945. 
Flat  Rock,  Ip.  of  Randolph  co.,  Ala.     Pop.  90i: 
Flat  Rock,  tp.  of  Bartholomew  co.,  Ind.      Pop.  154.3. 
Flat  Rock,  tp.  of  Henry  co.,  0.     Pop.  11S4. 
Flat  Rock,  post-tp.  of  Kershaw  co.,  S.  C.     Pop.  3755. 
Flat  Rock  Spring,  at  Saratoga  Springs,  N.  T.,  has 
saline  chalybeate  waters  much  resembling  those  of  the  fa- 
mous High  Rock  Spring. 

Flat'tich  (.JoiiAX.v  FitiEDRicn).  b.  at  Beyhingen,  "Wiir- 
temberg,  in  1713:  studied  at  Tubingen,  and  held  several 
Protestant  pastorates,  the  last  at  jNIiinchingen  (1760-97). 
He  was  one  of  the  most  famous  instructors  of  South  Ger- 
many, and  had  a  wide  influence  in  his  time.  His  works 
on  practitTal  education  were  reprinted  in  1856  at  Heidel- 
berg.    D.  at  Miinchingen  in  1797. 

Fla'vel  (John),  English  nonconformist  clergyman,  b.  in 
Worcestershire  about  1627.  was  educated  at  Oxford,  and 
became  rector  of  Dartmouth  in  1656.  but  was  ejected  for 
nonconformity  in  1662,  and  afterwards  preached  in  private 
houses.  His  works  are  highly  prized,  and  are  Hitsbaudrij 
Spiritnalued  (Id&'i),  A  Saint  Inilecil  (1G73),  Dicine  Cnn- 
(//ic((1678),  The  Toiichslnne  of  Sincerity  (1679),  Personal 
Jtclormntinn  (1691).  Remaini  (1691),  Erpnsilimi  nf  the  ,•!«- 
itmlj/i/'^  Cateehifin  (1692),  The  Son!  nf  ilan  (1698).  Mfth- 
oila  nf  (Irare  (1698).  His  complete  Works  were  published 
in  1820  in  6  vols.  D.  at  Exeter,  and  was  buried  June  29, 
1091. 

Flavia'nus,  patriarch  of  Antinch  in  the  fourth  cen- 
tury :  ill  early  life  was  a  lay  monk,  zealous  for  the  faith: 
and,  according  to  Theodoret,  he,  with  Diodoru.s,  his  asso- 
ciate, first  devised  the  choir  and  introduced  the  responsive 
singing  of  the  Psalter.  In  381  A.  n.  he  was  chosen  bishop 
of  .Vntioch  to  succeed  Meletius.  but  was  not  fully  acknow- 
ledged liy  all  factions  until  390.  In  387  he  interceded  with 
Theodosius  the  Great  for  the  seditions  people  of  Antioch. 


He  strongly  opposed  Arianism  and  the  Mersulians,  and  d. 
in  404  A.  D.  Chrysostom  was  one  of  liis  pupils. — .Another 
Flavianus  was  bishop  of  Antioch  498-511,  when  he  was  de- 
posed and  banished  to  Petra,  where  he  d.  in  518  A.  D.  Uo 
is  houored  as  a  saint  by  the  Roman  Catholic  Church. 

Flavia'nus,  Saixt,  became  bishop  of  Constantinople 
446  A.  !>.,  aud  was  from  the  first  opposed  by  Theodosius 
II.,  the  emperor,  who  favored  the  Eutychian  heresy. 
Flavianus  called  a  synod  which  dejiosed  and  excommuni- 
cated Entyehes  (448),  but  in  449  the  emperor  convened  a 
council  at  Ephesus  (the  robber  council),  presided  over  by 
Dioscurus,  bishop  of  Alexandria,  who  was  the  enemy  of 
Flavianus.  The  latter,  who  was  present,  was  deposed  and 
ordered  to  be  banished,  but  was  set  ujion  and  so  beaten  by 
the  Egyptian  party  that  he  d.,  449  a.  d. 

Fla'vine,  a  prepar.ation  of  Qi-ERritnov  B  vnic  (which 
see,  by  PitoF.  C.  F.  Chandler,  Ph.D.,  .M.  D.,  LL.D.). 

Fla'vius,  the  name  of  many  eminent  Romans,  mostly 
of  the  gens  Flavia,  an  ancient  plebeian  stock,  but  many 
of  the  Flavii  who  figure  in  history  were  undoubtedly  not 
of  this  gens,  and  were  indeed  not  even  Romans  in  a  strict 
sense. — Cneius  Elavil's,  a  Roman  jurist  who  was  curule 
Eedile  in  303  b.  c,  was  the  son  of  a  freedman  and  secretary 
to  Appius  Claudius  Ca?cus.  His  publication  of  the  Jns 
Flarinnum,  embl-acing  the  secret  rules  of  judicial  pr<)ce- 
dure,  hitherto  known  only  to  ])Ontiffs  and  patricians,  caused 
great  indignation,  and  made  him  exceedingly  poj>uIar 
with  the  common  people. — Vespasian,  Constantino  tho 
Great,  and  many  other  Roman  emperors  bore  the  name  of 
Flavins. 

Flax.  Like  the  more  important  cereal  grains  flax  was 
knowu  throughout  the  ancient  seats  of  civilization  in  the 
East.  It  is  therefore  imjiossible  to  determine  where  it 
originated.  It  is  known  throughout  the  civilized  world, 
and  valued  as  an  almost  indispensable  .adjunct  of  our  civ- 
ilization. Its  botanical  name  is  Linum  nsitatinsinntnt.  The 
genus  Linum  contains  several  species,  of  which  this  is  the 
oulv  one  of  especial  value  or  of  commercial  importance. 
The  pla'nt  is  an  annual  of  quick  growth,  and  probably  a 
race '  which  originated  from  a  species  still  indigenous  to 
Southern  Europe.  It  grows  from  one  to  three  feet  high. 
The  leaves  are  alternate  upon  the  straight  slender  stem  and 
branches.  The  flowers,  which  are  in  loose  terminal  panicles, 
are  blue,  about  an  inch  in  diameter,  having  a  calyx  of  five 
sepals,  a  corolla  of  five  petals,  five  stamens,  and  a  pistil 
having  five  styles.  Tho  petals  drop  within  a  few  hours 
after  the  flowers  open,  aud  the  seed-heads,  called  linlis, 
form  rapidly,  becoming  finally  nearly  globular.  These 
consist  of  ten  cells,  each  containing  a  flat  oval  seed  of  a 
reddish-brown  color,  very  smooth  and  glossy.  When  the 
plant  grows  by  itself  in  good  soil,  it  branches  freely,  blos- 
soms profusely,  and  yields  a  proportionately  large  quantity 
of  seed.  When,  however,  many  ]plants  are  crowded  to- 
gether, each  one  grows  as  a  single  n]iright  stem,  bearing  a 
few  blossoms  and  little  fruit  at  the  summit.  The  valuable 
portions  of  the  plant  are  the  fibrous  coating  of  the  stalk, 
and  the  seed.  The  stall.-  is  a  woody  cylinder,  more  or  less 
pithy  and  hollow  when  dry,  and  enclosed  in  a  bark  consist- 
ing of  long,  strong,  silky  fibres  cemented  together  by  a 
kind  of  glue,  .aud  encased  in  an  outer  bark  or  skin,  which 
adheres  as  if  glued  to  the  fibre.  The/iioe — when  freed  from 
all  else,  so  far  as  possible,  by  the  processes  of  rotting,  to 
destroy  the  glue ;  breaking,  to  free  it  from  the  woody  jiart 
of  the  stalk  ;  scutching,  to  whip  out  the  small  particles  of 
bark  and  stalk  adhering;  hatoheling,  to  straighten  it  and 
free  it  from  tangles — is  nearly  pure  bast  fibre,  is  of  a  light 
grayish-brown  color  inclining  to  green,  exceedingly  tough, 
adapted  to  spinning  and  weaving,  cajiable  of  being  bleached 
to  snowv  whiteness  and  of  taking  a  variety  of  colors  in 
dyeing,  "which  it  holds  faster  than  cotton,  though  it  does 
not  lake  readily  so  many  dyes. 

The  ultimate  filaments  are  hollow,  thicls-walled,  and  thus 
nearly  solid  cylindrical  cells,  which  are  terminated  by  ex- 
ceedingly attenuated  points.  They  are  semi-transparent, 
of  a  silky  lustre,  and  under  the  microscope  the  w.alls  of  the 
tube  appear  like  a  double  line  through  the  centre.  These 
filaments  vary  in  thickness  from  c^jjth  to  soWl'  "'  ""  '""^i 
according  to  the  measurements  of  Mr.  John  Phin.who  de- 
scribes tire  cells  as  jointed,  apparently  like  the  stalks  of  the 
bamboo  cane.  (See  Fibres.)  When  the  fibre  is  separated 
from  the  bark  and  wood  of  the  stalk,  as  above  indicated,  it 
appears  in  market  in  two  principal  forms — namely,  "dress- 
ed flax"  and  "tow,"  which  are  each  of  several  qualities. 

The  seed  consists  of  the  embryo  or  kernel  and  its  outer 
coverings,  principally  its  reddish-brown  shell,  which  is 
very  mucilaginous,  yielding,  particularly  to  hot  water,  a 
thick,  glairy  gum,  becoming  quite  viscid  when  cold.  The 
kernel  is  rich  in  a  valuable  oil,  which  possesses  the  prop, 
erty  of  "  drying  "  or  hardening  on  exposure  to  the  .air  to  a 
remarkabledegree  (see  Linseed  Oil),  by  which  process  of 
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drying  it  gains,  instead  of  losing  weight.  Powdered  flax- 
seed and  powdered  oil-cake  (linseed-mean  arc  much  used 
in  medicine  and  surgery  for  poultices,  epithems,  etc.,  and 
are  useful  on  account  of  their  long  retention  of  heat  and 
moisture. 

Flax-Cultukk.  Flax  is  a  plant  of  rapid  growth,  for,  be- 
ing sown  in  April  or  May  and  harvested  early  in  August, 
it  is  less  than  three  months  in  possession  of  the  ground. 
When  raised  for  seed  it  makes  considerahle  dnifts  upon  the 
soil,  which  should  therefore  be  rich  and  in  fine  tilth.  As  it 
is  almost  impo.-^sihle  for  manure  to  ho  evenly  distributed 
through  the  t^oil  the  lirst  sea-on,  it  is  best  to  grow  it  upon 
land  heavily  dunged  the  previous  year  as  for  a  corn-crop, 
but  dressed  the  same  season  with  wood-ashes  or  some  other 
'*  hand  manure"  which  can  be  evenly  applied  and  is 
adapted  to  the  wants  of  the  land,  (xooil  wheat-soils  are 
especially  favorable  to  tl:ix.  Heavy  clays,  oarso  gravels, 
light  sands,  and  peaty  soils  arc  not  so.  Moderately  stitl" 
soils  should  he  ploughed  in  autumn,  light  ones  early  in  the 
spring.  .As  s'lon  as  weeds  begin  to  germinate  and  grass  to 
grow  the  land  should  b^i  thoroughly  and  evenly  ploughed 
and  harrowed.  If  the  weather  be  not  favorable  to  sow,  the 
harrowing  may  be  repeated,  and  thus  successive  crops  of 
weeds  killed  in  the  seed-leaf.  Finally,  when  the  ground  is 
warm  in  spring,  the  seed  should  be  sown.  The  practice  in 
Europe  is  to  sow  very  early :  in  this  country  llax  shonlil  not 
be  sown  until  after  the  oat-croj)  is  in — say  from  the  lith  of 
.\pril  to  the  1st  of  May  in  the  Middle  States.  The  quantity 
of  seed  sown  to  the  aoro  d  -pends  upon  the  object  for  which 
the  crop  is  raisiMl ;  if  principally  for  seed,  half  a  bushel  to 
three  pecks  is  used  :  if  for  fibre  mainly,  a  imshe!  to  a  bushel 
and  a  half  is  employcil.  It  is  very  important  that  the 
sowing  should  bo  even,  for  otherwise  the  tendency  to 
brauch  is  great,  and  those  plants  which  are  least  crowded 
will  grow  coarser  and  larger,  ripen  their  seed  unevenly, 
and  cause  the  crop  of  lint  to  be  of  uno^jual  fineness,  and  to 
leave  much  more  of  the  fibre  in  the  tow  than  otherwise  need 
bo.  Flax  should  be  sown  as  carefully  as  fine  grass-seed, 
and  to  enable  the  sower  to  hamllc  it  more  easily  it  is  some- 
times soaked  a  short  time  in  cold  water  anil  then  roller!  in 
plaster.  It  should  be  harrowed  in  evenly  with  a  light  h:ir- 
row.  Some  farmers,  who  raise  flax  for  the  lint  ])rineipally, 
preferring  tliat  no  horse  should  tread  upon  the  land  alter 
S'>wiug,  brush  the  seed  in  with  a  heavy  hand  bush  harrow, 
made  like  a  stable  broom  by  inserting  short  pieces  of  brush 
in  a  hard-wood  head  five  or  six  feet  h>ng.  This  is  drawn 
over  the  ground  by  means  of  handles  attached  at  right  an- 
gles, or  nearly  so,  to  the  brusli.  It  is  most  important  that 
the  flax  should  get  the  start  of  the  weeds,  and  when  it  is 
about  three  or  four  inches  high  it  should  bo  carefully  cx- 
aniiaed,  and  if  necessary  weeded  at  once — an  operation  best 
done  in  moist  weather  and  by  women  ami  children,  who  go 
upon  the  crop  without  shoes,  and  work  failing  the  wintl,  so 
that  the  breeze  may  favor  the  downtrod<len  phints  to  rise 
again.  It  is  better  to  let  the  weeds  grow  than  to  weed  the 
crop  after  the  plants  are  si.x  or  eight  inches  high,  or  to  do 
this  hurriedly,  mashing  and  iiruising  the  plants.  After  this 
the  (irop  is  ^' laid  by"  until  pulling-tinie. 

Pnlfin;/. — Flax  is  ready  to  pull  when  it  ciianges  color  de- 
cidedly aft<'r  blooming,  becoming  of  a  yellowish  or  golden- 
brown  color,  two-thirds  of  the  bolls  being  jtlumji  and  be- 
ginning to  turn  brown,  anrl  the  leaves  having  shrivelled 
and  (Lrleil  upon  the  lowi-r  half  of  the  yt-llow  stalks.  Pull- 
ing should  take  place  a  little  earlier  than  wc  describe  if  lint 
bo  the  principal  object,  but  a  little  later  if  the  seed  pays 
best.  This  is  clone  by  grasping  a  handful  of  stalks  in  ono 
hand  near  tin*  tops,  and  (hen  ])ulling  rlieni  with  both  hands, 
giving  a  tii'iilii  jf;rh,  so  tit  speak.  This  handful  is  not  laid 
d'iwn,  but  held  while  other  handfuls  are  jiulled,  until  iis 
much  is  gathered  as  can  conveniently  ho  grasped;  then  it 
is  bound  after"  butting"  the  roots  even.  Stalks  which  fall 
out  and  scatter  are  usL-d  for  bands.  Theso  bundles  are  set 
up  in  long  shrifks,  to  become  cured  f horougbly  Ix'foro 
stacking.  Tlie  drying  process  is  gr<'atly  sh<irtened  if,  in- 
stead of  binding  as  si>on  as  pulled,  the  gavels  are  spread 
out  on  the  ground,  so  as  to  be  turned  and  sunned  on  both 
sides  before  biiuling. 

If  the  fibre  is  an  important  ohjeet  with  tbi-  farmer, 
the  flax  should  be  ])ulled  as  described,  hut  otlicrwisc  it 
may  he  moweil  witli  a  scythe  or  eradle,  or  with  a  reiipor, 
cutting  close  as  possible  to  the  ground.  In  using  the 
scythe  thi;  swath  must  he  thrown  towiirds  I  be  standing 
fiax  ;  thus,  the  stalks  are  ull  left  leaning  iigain-t  the  lliix, 
and  nniy  be  gathered  and  laid  in  guvcls  to  dry  or  he  bound 
into  sheaves. 

Tlirfiifiing. — After  drying  and  standing  in  tho  t<tackR,  or 
not,  as  the  ciise  mny  be,  the  si-ed  may  be  thrashed  ofl*  by  a 
flail  or  by  heating  the  heads  of  the  slieaves  against  a  block" 
of  wood,  which  easily  removes  the  htdls.  On  a  large  scale 
the  seed  is  most  easily  reuuived  by  holding  the  bundles 
spread  out,  fan-shaped,  upon  the  cyliiuler  id'  a  thrashing- 


machine,  the  "concave"  being  taken  off".     After  this  the 
flax  is  ready  to  be  subjected  to  the  process  called 

Rtttiwj  {rolthtff). — This  is  conducted  either  under  water, 
or  upon  the  grass,  where  tho  flax  is  cx])0sed  to  the  action  of 
the  dew  and  sunshine.  In  *'  water-rotting"  the  flax  is  sub- 
jected in  the  bundles  to  the  action  of  Hn/t  water  in  pools 
called  ''dams."  Tho  methods  of  setting  or  laying  tho 
bundles  are  various,  and  the  rapidity  of  the  action  de- 
pends upon  tho  warmth  and  softness  of  the  water,  varying 
from  four  to  fourteen  days.  It  is  more  uniform  if  it  does 
not  progress  very  rajiidly.  l)uring  the  wliole  process  it 
must  bo  kept  submerged,  being  weighted  with  stones. 
Waters  containing  iron  or  other  mineral  matters  are  likely 
to  stain  the  fi)>re  and  to  hinder  tho  action.  It  requires 
some  experience  to  know  exactly  when  to  remove  the  flax, 
for  a  few  hours  may  make  a  considerable  dilTerenco  in  the 
amount  of  fibre  realized.  If  too  much  rotted,  tho  lint  will 
break  and  tangle,  and  be  lost  in  tho  tow.  If  too  little  rot- 
ted, the  fibre  will  break  up  with  the  stalk,  and  be  scutched 
out  with  the  shivcs.  When  the  ndting  (or  retting)  has 
been  continued  long  enough,  the  woody  part  of  the  liauliu 
separates  easily  and  completely  from  the  fibrous  bark, 
which  itself  is  easily  divided  upon  tho  finger  into  individ- 
ual fibres.  When,  liowcver,  tho  process  has  gone  too  far, 
the  fibre  is  weakened,  but  this  cjin  only  bo  quickly  detected 
by  the  most  experieneed.  When  sufiieiently  rotte<l,  (he  flax 
bundles  are  lifted  from  the  water,  opened,  and  spread  upon 
the  grass  until  perfectly  dry.  Then  they  are  rebnndled 
and  housed  until  they  can  bo  conveniently  subjected  to  tho 
next  process,  which  is 

Iji-fiukiuf/. — This  is  accomplished  by  machines  called  flax- 
breaks,  which  are  variously  constructed,  but  all  accomplish 
the  same  end — namely,  the  breaking  up  of  the  stalks  with- 
out doing  violence  to  the  fibre.  A  flax-break  in  common 
use  and  easily  constructed  consists  of  several  hickory  slats 
hinged  at  one  end  ujjon  a  form,  and  fastened  at  tho  other 
end  into  a  heavy  wooden  head.  These  slats  when  let  down 
occupy  a  horizontal  position,  and  shut  in  between  other 
similar  fixed  slats,  but  do  not  touch  them.  I3y  means  of  a 
handle  attached  to  the  head  the  movable  slats  are  raised 
up  and  down  by  ono  hand,  while  the  llax  held  in  the  other 
is  thrust  in  and  drawn  through,  and  thus  "broken,"  so 
that  tho  "  ehives,"  or  pieces  of  broken  stalk,  or  "  boon," 
may  be  whipped  or  "scutched  "  out. 

iScufchin;/  or  mchnji/tinj  is  the  next  operation,  and  ono  per- 
formed both  by  simple  hand-appliances  and  by  more  com- 
jtlicated  maidiinery.  The  essential  implements  are  tho 
seutching-bhick  and  tho  scutching-knite.  The  former  is 
an  upright  hanl-wood  board  set  in  a  block  or  fixed  in  any 
convenient  place.  It  has  in  it  a  largo  notch,  with  ono  edgo 
horizontal  and  cut  to  a  sharp  edge,  tho  bevel  being  al- 
together upon  ono  side.  This  notch  is  to  receive  a  hand- 
ful of  flax,  which  resting  upon  tlie  sliarp  wooden  edge, 
hangs  over  upon  oiu;  side.  The  scufehing-knife  is  made  of 
hard  wood  also,  and  must  be  nine  or  ten  inches  broad  and 
very  thin.  With  this  tho  "  hand  "  of  flax  is  struck  sharp 
blows  as  it  is  turned  in  tho  notch,  the  knife  being  luought 
down  close,  parallel  with  the  side  of  the  hourd.  Thus,  tho 
fibre  is  freoil  frcun  most  of  its  adhering  impurities,  and  in 
this  eonclition  is  usually  haleil  and  marketed  in  this  coun- 
try, hut  before  it  can  be  spun  much  more  is  necessary.  In 
this  condition  tlio  lint  and  tho  tow  remain  together,  only 
tho  coarsest  tow  being  separated  from  tho  fibre  by  tho 
scutching  ])rooess. 

Ilntrhilhi'j  or  Iicrfccliiiff  consists  in  drawing  the  hands 
of  flax-fibro  thnuigh  eiunbs  of  long  iron  teeth  set  filling  a 
circle  or  a  square.  The  instrument  is  called  a  "  hatchel " 
or  "  hcckcl,"  ami  there  are  usually  two  halehels  used — ono, 
coarse,  for  a  jneliminary  <qieration,  the  other,  fine,  for  fin- 
ishing. The  hand  of  fiax  is  hateheled  from  tho  tips  to  tho 
middle — first  one  half,  and  then  the  other;  tho  tow  being 
left  in  tho  teeth  of  the  hatehel.  and  the  teeth  being  fre- 
quently cleaned  of  the  same.  The  ends  aeconiplisheil  by 
this  process  are  three-^namely,  the  sulMlividing  of  the  fibres 
into  liieir  finest  filaments,  tho  separation  and  removal  of 
all  broken  or  short  fibres  {the  tow),  and  the  laying  of  tho 
lint  panillel  and  untiuigled.  The  operation  requires  eon- 
sideiablf  skill,  and  u|Hni  it  depends  to  a  great  extent  (ho 
value  of  the  result.  If  will  be  long  before  Ameriean  farm- 
ers to  any  groat  extent  will  prepare  their  flax-fihre  for 
market  by  the  careful  dressing  practised  in  Oernntny,  Hol- 
land, and  (Jreat  liritain  :  but  until  Ibis  is  done  the  value 
of  the  cro])  will  bo  greatly  less  than  it  might  otberwiso 
be.  In  general,  this  crop  is  ami  will  be  cultivated  in  this 
country  mainly  for  the  seed,  the  lint  being  roughly  treated 
and  sidd  lor  cordage  and  lor  coarso  faliries.  The  amiuint 
produced  in  IS"!*,  according  to  the  11.  S.  census  for  that 
year,  waH  27.l;t;i.l>;U  pounds  of  thix  and  l.T-'iO.lJl  bushels 
Iif  seed.  More  than  half  -namely.  IT.SSU.tUlO  pounds  of 
tho  lint — was  raised  in  Ohio  atone,  and  tho  great  bulk  of 
tho  seed  was  raised   in  Uliio,  Indiana,  and    Illiuuis,  Ohio 
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producing  more  than  one-third  of  the  entire  amount — 
namely,  fi;t2.000  bushels.  During  the  *' cotton  famine" 
caused  by  the  late  civil  war  greatly  increased  interest  was 
manifested  in  flax-culture,  and  great  eflforts  were  made  to 
treat  the  fibre  so  that  it  could  be  worked  upon  cotton  ma- 
chiacrv ;  but  these  efforts  resulted  in  no  marked  success, 
and  were  given  up  when  cotton  again  became  abundant. 

M.  C.  Weld. 

Flax,  New  Zealand,  the  Phoi-mium  tenax,  a  large 
perennial,  liliaceous  ])lant,  native  of  New  Zcahuul,  and 
grown  for  its  fibre,  which  is  exported  to  some  extent,  and 
used  as  a  suljstitute  for  hemp,  which  is  inferior  to  !Ncw 
Zealand  flax  in  strength,  hut  superior  in  durability.  The 
fibre  is  obtained  from  the  long  and  flaglike  leaves,  which 
are  two  to  six  feet  long  and  one  to  three  inches  broad. 

Flav,  Purging,  the  Linum  cntharticitm,  a  plant  re- 
sembling the  common  flax  on  a  small  scale.  It  is  a  Eu- 
ropean annual,  and  has  been  considerably  used  in  medi- 
cine as  a  gentle  hydragogue  cathartic. 

Flax'mau  (John),  the  most  poetical  sculptor  that  Eng- 
land has  produ;;ed,  was  b.  in  the  city  of  York  July  (>.  17o5. 
He  was  the  second  son  of  John  Flaxunin  and  his  wife, 
whose  maiden  name  was  Lee.  When  he  was  only  six 
months  old  his  father,  who  had  gone  to  York  from  London, 
where  he  had  failed  to  find  sufficient  work  in  his  trade  of 
modeller  in  plaster,  returned  to  the  capital,  taking  his 
family  with  him.  Cunningham  says  that  the  elder  eon. 
Williiira,  distinguished  himself  as  a  carver  in  wood.  The 
elder  Flaxman  was  a  good  workman  and  a  gi»od  father;  his 
plaster  casts  were  in  great  favor  with  artiste,  and,  although 
not  an  artist  himself,  he  had  sense  and  perception  enough 
to  encourage  the  early  indications  of  talent  in  his  after- 
wards famous  son.  When  Flaxman  was  ten  years  old  his 
mother  died,  and  soon  after  the  father  marrietl  a  second 
wife,  whose  maiden  name  was  Gordon.  This  lady  proved 
a  good  mother  to  her  husband's  children,  and  in  time  gave 
them  a  sister,  who  later  in  life  was  a  beloved  inmate  of 
Flaxman's  marrie  1  household. 

Flaxman  was  born  into  the  world  a  feeble  child,  and  was 
brought  up  with  difficulty.  For  a  long  time  he  moved  about 
with  the  help  of  crutches,  and  this  weakness  kept  him  much 
within  doors.  He  loved  to  sit  behind  his  father's  counter 
in  the  shop,  surrounded  by  the  images  of  gods  and  god- 
d'^'sses,  where  he  would  amuse  himself  for  hours  with  his 
pencil  and  paper,  and  where  he  often  saw  notable  people, 
artists  and  literary  men.  his  father's  customers,  who  would 
sometimes  chat  with  the  boy  or  amuse  themselves  with 
looking  at  his  childish  attempts  at  drawing.  Roubiliae, 
the  sculptor,  was  one  of  these  visitors,  and  Cunningham 
says  that  in  his  day  there  was  a  studio-legend  that  Flax- 
man had  been  for  some  time  under  the  direction  of  the 
Frenchman,  who  had  declared  he  saw  no  symptoms  of 
talent  in  him.  There  could  be  no  foundation  for  such  a 
legend,  because  Roubiliae  died  in  1702,  when  Flaxman  was 
seven  years  old.  But  if  Flaxman  was  sp.ared  the  injury 
that  so  meretricious  a  sculptor  as  Roubiliae  might  have 
done  him.  he  was  not  left  to  grope  his  way  without  aid. 
Another  of  his  father's  visitors  was  the  Rev.  Henry 
Mathew,  a  clergyman  of  some  note  in  his  day,  who, 
though  now  forgotten,  has  a  substantial  claim  to  our  grati- 
tude for  his  kindness,  not  only  to  Flaxman,  but  to  William 
Rlake.  Mrs.  Mathew  was  one  of  the  most  distinguished 
of  the  circle  of  Blue-stockings  whose  works  and  ways  fill 
such  a  spacre  in  the  literary  and  social  gossip  of  the  time. 
Her  husband  brought  young  Flaxman  to  her,  a  feeble  child 
moving  slowly  on  crutches,  but  with  fine  eyes  and  a  beauti- 
ful forehe:id  :  and  in  this  excellent  lady  he  found  a  kind 
and  sympathizing  friend.  She  knew  how  to  tr:iin  and  de- 
velop his  mind,  and  to  encourage  his  talent  without  spoil- 
ing him.  He  was  eleven  years  old  when  he  first  knew 
Mrs.  Mathew,  and  he  frequently  visited  her  house  in  the 
evening  to  hear  her  read  Homer  and  Virgil  and  discourse 
upon  sculpture  and  poetry.  It  is  said  that  while  Mrs. 
Mathew  read  Homer,  Flaxman  would  sit  by  her  side,  and 
as  she  eomin'^nted  on  the  pictorial  beauty  of  his  poetry, 
the  child  would  embody  such  passages  as  caught  his  fancy. 
A  Mr.  Crutchely,  having  seen  some  of  these  youthful  per- 
formances (many  of  which  have  been  preserved),  commis- 
sioned from  him  a  set  of  drawings  in  black  chalk.  These 
subjects,  six  in  number,  were  all  drawn  from  the  Greek 
poets,  and  they  have  an  interest  for  us  as  having  been  the 
modest  precursors  of  those  illustrations  of  Homer.  iEschy- 
lus,  and  Pindar  which  were  to  carry  Flaxman's  name  and 
fame  to  every  part  of  Europe  and  America.  At  the  age 
of  fifteen  Flaxman  entered  the  Royal  Academy  as  a  stu- 
dent;  in  1770  he  exhibited  a  figure  of  Neptune  in  wax 
{this  was  the  era  of  waxwork);  and  during  the  next  five 
years  he  sent  ten  pieces  to  the  Academy.  Among  his  early 
works  wen-  his  own  portrait-bust,  quarter  size,  modelled  in 
his  twenty-third  year,  two  statues,  (rrccitin  Comedy  and  a 
Vfsfaf,  and  many  portrait-busts  of  bis  friends. 


Either  Mr.  Mathew  or  Stothard  had  introduced  him  to 
Blake,  who  was  two  years  his  junior,  but  their  tastes  wero 
so  similar  that  an  introduction  was  hardly  needed.  It  was 
in  the  nature  of  things  that  a  strong  friendship  should 
spring  up  between  these  two,  great  alike  in  art  (though 
with  such  difi"erent  greatness)  and  in  force  and  puritv  of 
personal  character.  Flaxman  remained  under  his  father's 
roof  until  1782,  when  he  married,  at  the  age  of  twenty- 
seven,  Ann  Denman,  an  amiable  and  accomplished  woman 
with  a  love  of  art  and  literature,  and  in  full  sympathy  with 
her  husband's  tastes  and  pursuits.  She  d.  in  1S20.  Flax- 
man and  his  wife  had  no  children.  In  17S7,  Flaxman 
went  to  Italy,  taking  his  wife  with  him,  and  remained 
there  for  seven  years,  living  for  the  greater  part  of  that 
time  in  Rome.  While  in  Italy  he  made  for  Mrs.  Hare 
Nayler  the  well-known  series  of  designs  in  outline  for  the 
Ilitul  and  Odifusey ;  for  the  countess  Spencer  the  illustra- 
tions to  ^schylus,  and  for  Mr.  Thomas  Hope  the  illustra- 
tions for  the  Dirina  CommedUi  of  Dante.  He  was  an  acute 
observer,  and  studied  closely  the  remains  of  ancient  sculp- 
ture in  Rome,  making  many  memoranda  which  were  after- 
wards embodied  in  his  Lecture  on  Sculpture.  W'hile  in 
Rome  he  executed  several  works  in  marble,  but  none  of 
them  of  much  importance,  if  we  except  the  Ccphalus  and 
Aurora,  a  commission  from  Mr.  Thomas  Hope.  Shortly 
after  his  return  to  England  he  made  his  statue  of  Lord 
Mansfield.  In  1797  he  was  elected  an  associate  of  the 
Royal  Academy,  and  in  the  same  year  he  sent  to  the  exhi- 
bition three  sketches  in  bas-relief  from  the  New  Testament 
and  the  statue  for  the  monument  of  Sir  William  Jones. 
In  iSdO,  being  then  in  his  t'urty-fifth  year,  Flaxman  was 
elected  a  member  of  the  Royal  Academy,  and  on  this  occa- 
sion he  presented  to  the  Academy  a  marble  group,  Apollu 
and  Marpessa,  in  compliance  with  the  rules  of  the  institu- 
tion, which  require  from  each  new  member  a  specimen  of 
his  skill.  Ho  now  jirodnced  in  rapid  succession  many  of 
his  best  works — the  monument  in  memory  of  the  Baring 
family;  the  Lushington  monument;  the  monument  to  the 
countess  Spencer;  to  Mrs.  Tighe,  the  poetess;  with  others 
to  the  memory  of  tho  Tarborough  family,  to  Mr.  Edward 
Balme,  and  to  the  Rev.  Mr.  Clewe.  Flaxman  was  at  his 
best  in  these  religious  subjects,  for  he  was  iu  full  sympathy 
with  Christianity,  and  unconsciously  expressed  liis  own 
devout,  amiable  character  in  these  works,  full  of  tender- 
ness and  spiritual  feeling,  and  with  a  grace  sometimes  sug- 
gesting the  Greek,  sometimes  the  early  Italian,  but,  after 
all,  leaving  an  impression  wholly  English.  His  historical- 
allegorical  monuments  cannot  be  so  thoroughly  enjoyed. 
Flaxaum's  genius  was  not  of  the  heroic  type,  and  though 
it  is  not  necessary  to  accept  Mr.  Ruskin's  grunting  dispar- 
agement of  him,  yet  it  is  true  that  his  field  was  a  narrow 
one,  and  that  he  blundered  when  he  tried  to  climb.  Ho 
was  a  Fra  Angelico  born  out  of  duo  time,  and  in  the  dull, 
mechanical  England  of  his  day,  instead  of  Italy,  where 
he  would  have  been  at  home.  Mr.  Ruskin  says  of  his 
Dilute  that  **  it  contains,  I  think,  examples  of  almost  every 
kind  of  falsehood  and  feebleness  which  it  is  possible  for  a 
trained  artist,  not  base  in  thought,  to  commit  or  admit, 
both  in  design  and  execution.''  This  criticism,  though 
true  of  the  Dante,  is  balanced  by  no  recognition  of  what 
is  true  and  lovely  in  Flaxman's  other  work,  where  he  was 
more  at  home- — ^in  the  Homer  especially,  and  in  those  simple 
groups  iu  marble  for  which  Mr.  Ruskin  can  say  no  more 
than  that  they  "  wero  always  good  and  interesting."  It 
does  not  even  do  justice  to  the  Dante,  iu  which — with 
much  that  is  weak  and  pretentions,  as  there  is  even  in 
Blake,  and  must,  from  tho  nature  of  the  ease,  be  in  every 
one  who  attempts  the  task  of  illustrating  Dante — there  is 
some  happy  and  ingenuous  design.  The  world  has  been 
kinder  to  Flaxman  than  Ruskin  would  have  it,  and  as  his 
name  has  long  been  a  dear  one  to  the  world  of  humble 
lovers  of  art,  it  is  pleasant  to  know  that  in  the  now  birth 
of  art  in  England,  iu  a  time  that  brings  back  '•  the  touch 
of  a  vanished  hand  and  the  sound  of  a  voice  that  is  still." 
the  name  of  Flaxman  is  also  dear  to  many  of  those  who 
have  led  the  van  in  the  new  revolution. 

Among  the  statues  made  by  Flaxman  were  those  of  Sir 
Joshua  Reynolds,  of  Sir  John  Moore,  of  Pitt,  of  Joseph 
Warton,  of  George  Stevens,  of  the  rajah  of  T.Tujore,  of 
the  missionary  Schwarz,  of  Lord  Cornwallis,  and  of  War- 
ren Hastings.  In  ISIO  the  Royal  Academy  created  a  pro- 
fessorship of  sculpture,  and  requested  Flaxman  to  fill  the 
chair.  '*  A  small  premium  was  offered  for  six  annual  lec- 
tures," says  Cunningham,  *' and,  as  money  was  never  his 
object,  he  proceeded  to  fulfil  the  duties  of  his  office  with 
enthusiasm  and  knowledge.  His  first  lecture  was  delivered 
in  1811."  He  gave  in  all  ten  lectures,  and  these  are  tho 
subjects:  1,  English  sculpture;  2,  Egyptian  sculpture;  3, 
Grecian  sculpture;  4,  Science;  5,  Beauty;  G,  Composition; 
7,  Style  ;  S,  Drapery  ;  9,  Ancient  art ;  10,  Modern  art.  They 
were  published  in  1829  in  one  vol.,  with  52  jdates. 
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With  all  his  mildness  of  manner  and  rca]  gentleness  of 
dispiisitioii,  P'laxman  was  capable  of  noblu  auger,  and 
ready  enough  at  need  to  cxfire-^s  it.  When  in  Italy  he  had 
bluntly  expressed  to  the  ambas.-isulor  of  the  French,  who 
proudly  showed  hiin  a  medal  of  Honaparte,  his  eontempt 
for  the  plunderer  of  Italy  and  the  trauipler  upr>n  the  liber- 
ties of  France.  When  the  Peace  of  Amiens  once  more 
opened  Paris  to  the  English,  Flaxman  again  visited  the 
capital  to  see  the  glories  of  the  Louvre,  splendid  in  its 
stolen  peacock  plumes.  In  Paris,  David  ealleil  on  him,  but 
the  English  sculprnr  drew  himself  up.  held  his  hands  he- 
hind  his  liack.  and  refused  the  protfcrcd  civilities  of  the 
friend  of  Marat. 

Besides  his  Lectures  an  ScufptttrCf  Flaxman  produced 
some  minor  writings,  not  perhaps  of  much  importance.  A 
chapter  on  the  charueter  of  IlDUiney's  wnrks  for  Hay  ley's 
Li/r  of  Romncy  is  mentioned  by  <_'uuningham,  aud  he  also 
eontributc'i  to  lCef»'  Cyvlop^'flin  the  articles.  "  Armor," 
*'  Itasso-Rilievo,"  "  Beauty,"  '*  Bronze,"  "  Bust."  **  Compo- 
sition," *•  Cast,"  and  '*  Ceres."  The  articles  on  "Armor" 
and  •' Basso-Ililievo  "  were  illustrated  by  Blake,  who  also 
made  some  slight  illustrations,  says  Uilchrist,  for  a  Letter 
which  Flaxman  addressed  to  the  committee  for  raising  a 
mouumcut  to  commemorate  the  naval  triumphs  of  Groat 
Britain.  In  his  sixty-sixth  year  Flaxmnn  mcidelleil  for 
Lord  Egremont  a  statue  of  the  archangel  AliclricI  vanf|uish- 
ing  Satan,  aud  finished  the  celebrated  Shirf<i  of  A>'lnUe», 
ordered  by  Huudell  it  Bridge,  th<3  silversmiths.  This  is 
one  of  the  most  beautiful  and  cliaracteristic  of  his  produc- 
tions; indeed,  Flaxman  was  never  happier  than  when 
working  in  bas-relief,  fur  which  ho  had  a  genius  all  his 
own.  (^'unninghain  says  that  "  the  very  way  in  which  ho 
made  it  was  peculiar;  he  modelled  it  roughly  in  clay,  had 
it  east  into  plaster  of  Paris,  aud  then  finislied  it  for  the 
silver-moulder.  It  was  in  this  way  that  he  made  his  chief 
works;  no  (uie  could  work  so  felicitously  in  plaster  as  him- 
self; it  carried  a  soffuess  and  a  beauty  trom  his  touch 
which  it  could  ilerive  from  no  other  hand."  No  doubt  this 
skill  was  inherited  from  his  father.  ''  A  wistful  remem- 
brance of  the  superiority  of  'old  Flaxman's'  casts,"  says 
Uilchrist  {L!/''  of  /ii'ikc,  vol.  i.  p.  .'J7),  ''still  survives 
among  artists."  Besides  thesi?  two  works,  Flaxman  made 
in  these  later  days  his  statues  of  Ptijirhr,  the  I'astoml 
Ap'tUo,  Mirhffl  Aii'jfluy  and  Jittphavf,  with  those  of  Kem- 
ble  and  Robert  Burns. 

Flaxman  dieil,  after  a  brief  illness,  on  Dec.  7,  1S26.  He 
was  buried  in  the  churchyard  of  St.  Giles-in-the-Fiolds  on 
Dcv".  loth,  the  president  and  council  of  the  Royal  Academy 
assisting  at  his  funeral.  (His  Life  has  been  well  and 
sympathetically  written  by  Ai.lan  Cu.vnin(IHAM  in  the 
.■»<1  vol.  of  his  lirifixh  Paiiitri-M,  Scafptont,  and  Architcrts, 
liondon,  1H:I0.  There  are  also  some  valuable  memoranda 
in  Alexandkr  Gilchuist's  Li/e  of  Wi/fnim  filnk<\  \.\m 
don,  1867.)  CLAnKNCK  Cook. 

Flea,  the  common  name  of   the  insects  of  the  family 

Pulicidic,  wingless  creatures  re- 
garded by  some  as  constituting 
a  separate  order,  Aphaniptera, 
but  more  generally  considered  as 
degrailafional  forms  referable  to 
the  Diptera,  or  two-winged  in- 
sects. They  grievously  infest  tho 
higher  animals,  the  common  flea  Flea. 

{Pnlex  ii-rititiiH)  attacking  man  as  well  as  beast,  while  other 
species  attach  themselves  to  tbc  ilog,  cat,  mole,  aud  various 
other  mammals  and  birds.  The  SarcopHiflln  pniftnuiH,  or 
chigoe,  is  another  fica  which  seriously  troubles  man.  Most 
of  tho  fleas  are  distinguished  by  great  ])owers  of  leaping. 
Many  anevbttes  are  related  of  fleas  trained  to  perform 
curious  feats  which  have  been  often  exhibited  in  public. 
It  is  doubtful  wliefcher  there  is  any  training  in  the  ease. 
The  feats  which  seemingly  evin-^e  intelligeneo  arc  probably 
acts  necessitated  by  the  mechanical  conditions  to  which  tho 
insect  is  subjected. 

Flea'bnnc  [socallel  from  their  insecticide  powers],  a 
name  given  tu  variuus  herbs  of  the  order  Coinpositu-.  c.-^pe- 
eially  to  tlmsi-  of  the  gtmus  En';f,^rf»n.  The  Kri.frmu  ('aun- 
flrntr  and  P/iilmlrfphiritin  yield  strong-smelling,  volatile 
oils  whi<di  are  sometimes  used  in  medicine  as  diuretics. 
The  allied  genera,  /'iilirarin  and  ('/nit/zn,  are  called  flea- 
b:iues  in  England.  The  cjeslructive  powers  of  various  com- 
posite pliints  upon  insects  appear  to  reach  their  maximum 
in  l\i/rrtftniin  ritrnntin  and  ntHrnm  of  Asia  and  l'^ur<ipe,  the 
leaves  of  which  are  largely  used  as  an  ingreilient  of  tho 
Persian  insect-po\vder,  so  deadly  to  insect  vermin. 

Flea  Hill,  tp.  of  Cumberland  co.,  N.  C.     Pop.  1809.     . 

Fltia'wort  Stu'd  {Svmrn  /»<»////»»'),  the  needs  nf  P/aiilnf/n 
Pmfflhiiii,  ii  kind  of  ])Iantain  <»f  Europe  and  Jiarbary.  The 
seeds  arc  mueilagiuous,  like  flaxseed,  and  are  sometimes 


!  used  for  tho  same  purposes  iu   medicine.     They  are  not 
often  brought  to  America. 

Flpchc,  La,  town  of  France,  in  the  department  of 
Sarthe,  on  the  Loire.  It  has  a  military  school  for  the  edu- 
cation of  the  sous  of  poor  officers  or  distinguished  soldierB. 
Pop.  7077. 

Flechier  (Esprit),  b.  at  Pernes,  France,  .Tune  10.  16.12; 
was  educated  by  the  Fathers  of  Christian  Doctrine  at 
Avignon;  taught  rhetoric  atNarbonne;  went  to  Paris  in 
lOtll.  where  his  talents  as  a  preacher  won  him  great  prefer- 
ments. In  l(i7;i  he  was  admitted  to  the  Academy  :  in  1IJS.> 
became  bishop  of  Lavour.  and  in  UiS7  was  translated  to 
Nimes,  where  he  was  beloved  alike  by  his  own  Church  and 
by  the  Huguentjts.  J),  at  Montpellier  Feb.  Hi,  1710.  His 
Orttixonn  Fnnlhren,  Ptnitt/i/riqueii  tits  StiintM,  and  LirtH  of 
Theodosius  the  Great  and  of  Ximeues  arc  his  principal 
works. 

Fleet  [allied  to  tho  word_/7o«/].  An  assembly  of  twelve 
or  more  vessels  takes  the  name  ot'jfrpt,  and  is  divided  into 
three  divisions,  of  one,  two.  or  three  squadrons,  each  squad- 
ron comprising  not  less  than  four  vessels.  {/'arkcr'M  Tnc- 
tivH.)  The  term  fleet  implies  not  only  a  collection  of  ships 
of  war  of  a  sovereign  state,  liut  is  a])jdied  as  well  to  a  num- 
ber of  merchant-vessels  employed  in  a  particular  branch  of 
commerce.  Raymond  P.  Rodgkhs. 

Fleet  Mar'riage.  The  Fleet  prison  in  London,  like 
Gretna  Green  in  later  times,  and  May  Fair  and  the  Savoy 
at  a  somewhat  earlier  date,  was  long  a  famous  resort  for 
clandestine  marriages.  Fleet  marriages  are  lirst  mentioned 
in  1013,  and  in  1754  were  forbidden  by  statute.  The  of- 
ficiators  were  Church  of  I'^ngland  clergymen  in  prison  for 
debt.  The  most  famous  Fleet  marriage  was  that  of  Henry 
Fox,  afterwards  Lord  Holland,  to  Georgina  Caroline  Len- 
nox, daughter  of  the  duke  of  Richmond.  (See  J.  S.  Bckn, 
Jlhtui-n  of  the  llfet  Murrla(ff>>i,  lS.'i4.) 

Fleet  Prison,  or  The  Fleet,  in  London,  was  in  use 
before  I2UI),  both  as  a  debtors'  ainl  king's  bench  prison.  It 
was  such  until  1041,  when,  on  the  abolition  of  the  Star 
Chamber,  it  became,  like  the  Marshalsca,  a  debtors' jirison. 
It  was  burned  in  l^'Sl  by  Wat  Tyler,  in  1006  at  the  (ireat 
Fire  of  London,  and  in  17S0  by  the  (Jordon  rioters.  In 
1842  it  was  abolished  by  statute,  and  in  1S45  pulled  dowu. 
It  was  the  scene  of  many  disgraceful  abuses. 

Fleet'wood  (John),  D.  D.,  English  theologian,  pub- 
lished The  ChiiHttan  Prai/er- finoh-  (1772),  The  ChriHtinn 
JJirt  iouari/  {l77'-i),  Life  i>/  Vhridt,  ittul  the  Liven  of  the  ApDi- 
tl.x,  John  thr  Jiaptiat,  (tild  the  Vinjin  Mary  (ISl.'i),  the  last 
often  reprinted. 

Flem'ing,  county  in  the  N.  E.  of  Kentucky,  bounded 
on  the  W.  by  the  Licking  River.  Area,  about  500  square 
miles.  The  E.  portion  is  mouutuinous,  tho  soil  very  pro- 
ductive. Cattle,  grain,  tobacco,  and  wool  are  staple  prod- 
ucts.    Cap.  Flemingsburg.     Pop.  i;^>,.*ii)S. 

Fleiniii$?,  jiost-v.  and  tp.  of  Cayuga  eo.,  N.  Y.,  on  the 
Southern  Central  R.  R.  The  town  lies  on  Owasco  Lake. 
Pop.  1207. 

Fleming  (John),  Scotch  clergyman  and  naturalist,  b. 
near  Bathgate.  Linlithgowshire,  17^5;  preached  in  Shet- 
land and  at  Flisk,  Fifeshire;  appointed  to  the  chair  of 
natural  philosophy  at  King's  C')nege.  Aberdeen,  18;i2;  re- 
signed the  position  ifi  IS|;!.  having  identified  himself  with 
the  Free  Cbureli,  and  became  professor  of  natural  science 
in  the  Free  Church  College  of  Edinburgh  1S45.  D.  Nov. 
IS,  1857.  The  Philoi*i,ph;i  of  Zunloii;/  was  published  about 
IS22;  HiHtwif  of  liritinh  'Auimnh'.  in  1S42;  MoUuacoua 
Aniinnh,  incliitHnij  Shfllftnh,  in  IS.'i". 

Fleming  (Thomas),  soldier  in  the  Revolution,  com- 
manded the  troops  from  Botetourt  eo.,  Va.,  in  the  battle 
of  Point  PU'usiint  with  the  Indians,  being  thrice  wounded, 
and  WHS  appointed  colonel  Mar,  2,  1770.     D.  .\ug.,  1770. 

Fleming  (William),  b.  in  1754,  was  a  citizen  of  Cum- 
berland CO..  \'a. ;  educated  at  AVilliam  and  Mary  C(dlege; 
was  in  the  Virginia  conventions  and  the  house  td' burgesses 
(1775^70).  ami  in  the  hitter  year  was  one  of  the  committee 
on  Independence;  became  a  judge  of  the  general  court, 
and  was  for  a  time  jiresiding  judge  of  the  court  of  appeals; 
was  in  the  C.  S.  Congress  177y-Sl.     I).  Feb.    2,  LS24. 

Flem'ingshnrg,  post-v.,  copital  of  Fleming  en.,  Ky.. 
17  miles  S.  of  Miiv.sville.  on  the  C.  F.  and  P.  (J.  R.  R..and 
I  miles  S.  of  the  Maysville  and  Lexington  R.  R.  It  has  2 
banks,  2  schools.  1  cidlege,  7  cliur<'hi's.  I  ne\\spaper,  2  large 
flouring-mills.  2  distilleries,  ;►  hotels,  ^Lisonic  and  Odd  Fel- 
lows' Hall,  and  an  artesian  well  1700  feet  deep.  I'rineipal 
business,  raising  wheat,  corn,  tobucco,  etc.      Pop.  125. 

C.  H.  AsiiTov,  En.  "  Fi.KMiN(isnriu)  I>i;mo(  uat.  ' 
Flem'ington,  nost-v..  capital  of  Hunterdon  eo..  N..I., 
on   tho  Centnil    R.  R.  of  New  Jersey.  50  miles    from    New 
York.      It    has  2  newspapers,  a  national  bank.  2   hotels,  4 
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churches,  and  a  large  number  of  stores  and  shops.  It  is  in 
a  rich  agricultural  district,  and  has  an  extensive  trade  with 
the  surrounding  country.     Po]).  1412. 

W.  G.  Cam.is,  Ed.  "The  Hlnterdon  Republican." 

Flemiiiiitoii,  post-tp.  of  Taylor  co.,  West  Va.,  on  the 
Baltimore  and  Oliio  R.  R.  It  is  the  seat  of  West  Virginia 
College  and  a  normal  school.     Pop.  942, 

Flem'iiigville,  po?t-v.  of  Owego  tp.,  Tioga  co.,  N.  Y., 
on  the  Southern  Central  R.  R.,  4  miles  N.  of  Owego.  Pop. 
91. 

FSem'ish  Language  and  Literature.  With  the 
exception  of  some  slight  diflerences  in  pronunciation  and 
orthography,  the  Flemish  (or  Vlaemisch )  language  is  idcu- 
tical  with  the  Dutch.  The  difference  is  a  difference  of  name 
only,  and  the  true  name  is  "Flemish"  or  "Vlaemish;" 
"  Dutch  "  or  "  Ilollandish"  did  not  come  into  common  use 
until  a  comparatively  late  period.  Now.  Flemish  desig- 
nates the  Dutch  language  as  far  as  it  is  spoken  by  the 
inhabitants  of  the  Belgian  provinces  of  East  Flanders, 
Antwerp,  Limburg,  West  Flanders,  and  Brabant;  and  the 
most  interesting  feature  in  its  present  history  is  the  con- 
test which  takes  place  within  the  boundaries  of  the  Belgian 
kingdom  between  this  branch  of  the  Germanic  tongue  and 
the  Walloon,  a  French  dialect  spoken  by  the  inhabitants  of 
the  other  Belgian  provinces,  Liege,  Hainaut,  Namur,  and 
Luxemburg.  The  division  is  nearly  equal,  the  Flemish 
having  a  numerical  superiority  of  half  a  million,  and  the 
Walloons  having  politically  and  socially  the  ailvantage  of 
their  compatriots.  In  IS69  there  were  reported  180,000 
Flemish-speaking  people  in  France. 

When  the  Belgian  provinces  were  overrun  by  the  armies 
of  the  French  republic  in  1794,  and  subsequently  united  to 
Franre  by  the  treaty  of  Campo  Formio,  French  became  not 
only  the  official,  but  gradually  also  the  literary,  language 
of  the  country.  Flemish  ceased  to  be  used  in  newspapers, 
pamphlets,  and  works  of  science  and  imagination;  nay,  it 
even  ceased  to  be  the  conversational  medium  of  the  higher 
circles  of  the  Flemish  population.  And.  singularly  enough, 
the  estahlishment  of  the  kingdom  of  the  Netherlands  in 
1815,  and  the  annexation  of  Belgium  to  Holland,  did  not 
materially  alter  this  course  of  affairs.  The  interests  of 
these  two  countries  were  so  unlike  that  they  were  almost 
foreign  to  each  other,  and  the  partiality  of  the  Dutch  gov- 
ernment for  its  Dutch  subjects  was  so  marked  that  a  kin<l 
of  ha.tred  sprung  up  between  the  two  countries.  Tho 
Dutch  government  tried  to  gain  the  sympathy  of  the  Flem- 
isii  population  of  Belgium  by  patronizing  their  native 
language;  but  even  these  attempts  at  reconciliation  were 
received  with  suspicion  and  mistrust,  and  it  was  not  until 
after  the  separation  of  Belgium  from  Holland  in  1S30  that 
the  Flemish  movement  became  an  open  and  acknowledged 
tentlency  in  the  life  of  its  inhabitauts.  WiUems,  who  at 
his  death  (in  1S46)  stood  at  the  head  of  this  movement,  and 
was  one  of  the  most  popular  men  among  the  Flemings,  was 
twenty  years  earlier  very  unpopular  among  the  same  men, 
and  on  account  of  the  same  ideas,  simply  because  these 
ideas  were  then  espoused  by  the  Dutch  government.  Bat 
after  the  separation  the  movement  grew  rapidly,  carried 
on  by  men  like  WiUcms,  Blommaert,  Conscience,  Van  Duyse, 
Snellaert,  Sniedcrs,  anrl  Van  Ryzwick.  In  ISGO,  76  polit- 
ical newspapers  and  31  weekly  and  monthly  periodicals 
of  miscellaneous  character  were  issued  in  the  Flemish  lan- 
guage;  and  the  NeiJerdiiitsrh  'tljdschrift,  commenced  in 
lS(i2  by  Emmanuel  Hiel,  is  the  most  spirited  and  elegant 
periodical  in  Belgium,  and  a  competent  rival  of  French 
publications  of  the  same  kind.  A  reconciliation  between 
the  Flemings  and  the  Dutch  hag  also  taken  place;  linguis- 
tical  congresses  of  scholars  and  writers  from  the  two  coun- 
tries have  been  held  and  attracted  much  attention  ;  and  at 
present  it  seems  rather  questionable  whether  tho  strong 
community  of  commercial  and  industrial  interests,  which 
in  the  Belgian  kingdom  keeps  the  Flemings  and  the  Wal- 
loons together,  will  be  strong  enough  to  conquer  the  ele- 
ments of  dissension  and  jealousy  which  differences  in  origin 
and  character,  in  language  and  ideas,  cannot  fail  to  gene- 
rate. Clemens  Petersen, 

Flera'ming  (Paul),  M.  D.,  b.  at  Hartenstein,  Saxony, 
Oct.  17,  1G09;  studied  medicine  at  Leipsic,  and  took  his 
degree  at  Leyden.  In  1633  he  joined  the  legation  sent  to 
Russia  by  the  duke  of  Holstein-Gottorp,  and  was  attached 
to  the  Persian  embassy  1635-39;  married  an  E^i^thonian 
lady,  and  d.  at  Hamburg  Apr.  2,  1640.  He  wrote  Grixtliche 
itnd  Wcltliche  Poematn  (1642).  including  the  fine  hymn  In 
alien  ineinen  Thnten;  also  Latin  poems,  love-songs,  and  a 
pastoral  called  Mnrrjcnis. 

Flens'borj;*  handsome  and  thriving  town  of  Sleswick, 
at  the  W .  end  of  Flensborg  Fjord.  It  has  good  shipyards, 
excellent  oyster-beds,  some  tobacco  manufacture  and  spin- 
ning, and  sugar-reiining  industry.     Pop.  21,325. 


Flers,  town  of  France,  in  the  department  of  Orne.  It 
has  considerable  linen  manufactures.     Pop.  10,054. 

Flesh  [from  the  Aug. -Saxon],  in  a  narrow  sense  in- 
cludes only  the  muscular  tissue  of  animals,  especially  of 
the  vertebrates,  and  in  a  still  narrower  popular  sense  the 
muscular  tissues  of  fishes,  reptiles,  and  birds  arc  excluded  ; 
but  as  ordinarily  used  the  name  applies  to  all  solid  animal 
tissues,  excluding  the  bones.  The  flesh  of  animals  com- 
prises in  this  sense  not  only  muscles,  but  fascia?,  fibrous, 
adipose,  and  other  tissues,  cartilage,  nerve-substance,  tho 
parcnchj-ma  of  the  viscera,  etc. ;  each  of  which  i?  described 
under  it:^  alj:ihabetical  head.     (See  Meat  Exthact.) 

Flesh-Fly,  the  common  name  of  various  insects  of  the 
order  Diptera.  family  Muscidie.  of  which  the  best  known 
is  the  Snrcophatja  carnaria,  the  common  flesh-fly.  The 
Mttscu  (or  Lucilia)  cffsn,  Musva  (or  CuUiphom)  vonn'ton'n, 
and  other  species  are  common  to  both  continents,  and  de- 
posit their  already-hatched  larva?  upon  fresh  meat  and  de- 
caying animal  matter — sometimes  on  the  wounds  of  sol- 
diers— giving  rise  to  a  most  disgusting  crop  of  maggots.  A 
single  female  sometimes  deposits  20,000  maggots. 

Flesh  Juice.     See  Meat  Exthact. 

Fletch'all,  tp.  of  Worth  co.,  Mo.     Pop.  582. 

Fletch'er,  post-v.  of  Brown  tp.,  Miami  co.,  0.    P.  300. 

Fletcher,  tp.  and  post-r.  of  Franklin  co.,  Vt.,  30  miles 
N.  N.  W.  of  Montpelier.     Pop.  865. 

Fletcher  (Andrew)  of  Saltoun,  Scotch  pulilicist.b, 
at  Saltoun  in  1653.  opposed  the  royal  court  in  the  Scottish 
Parliament  in  16S1.  and  was  forced  to  retire  to  Ilollanil. 
Returned  to  England  in  16S3  ;  took  part  with  the  duke  of 
Monmouth  in  1685;  served  in  Hungary  against  the  Turks 
in  1686;  returned  to  England  with  William  of  Orange  in 
1688;  brought  forward  the  bill  of  security  in  the  Scotch 
Parliament  in  May.  1703  ;  opposed  the  union  in  1706;  and 
d.  in  London  in  1716.  Mis  Polifical  irorAs  were  published 
in  1737. 

Fletcher  (Benjamin),  a  soldier  of  fortune  who  was 
governor  of  the  province  of  New  York  (1601-98),  succeed- 
ing Sloughter  and  preceding  the  earl  of  Bellomont.  He 
was  a  dissolute  mnn,  and  in  New  York  attempted  to  estab- 
lish the  Church  of  England  in  opposition  to  the  wishes  of 
the  people.  Was  also  (161*3-95)  governor  of  Pennsylvania 
by  the  illegal  commission  of  William  and  Mary. 

Fletcher  (James  Cooley),  clergyman,  traveller,  and 
author,  b.  at  Indianapolis,  Ind.,  in  1823;  graduated  at 
Brown  University  in  1846,  studied  theology  at  Princeton 
Seminary,  N.  J.,  then  at  Paris.  France,  and  in  Geneva, 
Switzerland,  marrying  there  a  daughter  of  Dr.  C.  Malan. 
Went  in  1851  to  Rio  de  Janeiro,  S.  A.,  as  chaplain  mis- 
sionary of  the  American  and  Foreign  Christian  Union  and 
the  American  Seamen's  Friend  Society.  Here  he  was  also 
secretary  of  the  U.  S.  legation.  Returning  to  the  U.  S.  in 
1854,  he  again  visited  Brazil  in  1855,  and  travelled  exten- 
sively in  the  empire.  Having  returned  to  the  U.  S.,  he 
issued  his  Brazil  and  the  BraziUani^,  in  connection  with 
Rev.  D.  P.  Kidder,  D.  D. — an  illustrated  imperial  octavo. 
Has  since  then  again  visited  Brazil,  and  the  edition  of  liis 
great  work  issued  in  1868  contains  the  result  of  tours  made 
during  the  years  1862-65.  Has  written  for  the  AV/r  York 
Ohscrver,  Eveninrj  Post,  Jonrnal  of  Commerce^  etc.  In  1869 
was  appointed  U.  S.  consul  to  Oporto,  Portugal. 

Fletcher  (John),  English  dramatist,  b.  in  Northamp- 
tonshire in  1576.  was  educated  at  Cambridge,  and  became 
the  friend  of  Francis  Beaumont.  D.  in  London  in  1625, 
of  the  plague.  Was  sole  author  of  The  Faithful  Shepherdess, 
The  Scornful  Lndfi  (16161,  The  Spanish  \'urate,  comedy 
(1622),  Jinle  a  Wife  and  Hare  n  llV/>,  comedy  (1624),  etc., 
besides  his  share  in  the  long  line  of  plays  in  which  his 
name  is  inseparably  associated  with  that  of  Beaumont. 

Fletcher  (John  William),  originally  dc  la  Fle- 
Chiere,  b.  at  Nyon,  Switzerland,  Sept.  12.  1729;  studied 
at  tieneva;  served  in  the  Portuguese  and  Dutch  armies; 
visited  Engl.and.  and  became  a  minister  of  the  Established 
Church  in  1757.  being  vicar  of  Madeley.  Wrote  in  defence 
of  Wesley's  Arminianism.  The  countess  of  Huntingdon  ap- 
pointed him  jiresident  of  her  theological  school  at  Trevecca, 
"Wales,  1768.  D.  at  Madeley  Aug.  14,  1785.  his  principal 
work  being  Checks  to  Antinonu'anism.  All  his  writings  were 
published  in  8  vols.  He  was  one  of  the  founders  of  Meth- 
odism, and  a  man  of  great  industry  and  piety  and  of  most 
ami.able  and  saintly  character.    He  was  also  a  keen  polemic. 

Fletcher  (Phineas).  English  poet,  b.  about  1584,  en- 
tered Cambridge  Univorsitv  in  1600.  and  was  rector  of 
Hilgay,  Norfolk,  in  1621  rd.  there  about  1660.  Wrote 
various  poems — The  Loctistsp,  or  ApoU^oiiixts.  a  satire 
against  the  .Jesuits  (1627),  rare  ;  SicelidcSj  a  Dramatic  Piece 
{HJZl),Jo>/in  Tribulation  (1632),  The  Purple  Island, or  The 
hie   'if  Ma)i,  together  with   Pir^ratoric   Eclngius  and  ofhcr 
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Poetical  Miscellanien  (lfi3:j),  etc.  Ho  was  a  cousin  of 
Fletcher  the  dnimutist,  aud  brother  of  Giles  Fletcher 
(1588-1623),  a  clergymiui,  iind  author  of  the  fine  poem 
ChiiitCit  Victon/  mttl  Tiiniuph  {KJIOJ. 

Fletcher  t  Khiiaud),  LL.D.,  b.  at  Cavendish,  Vt.,  Jan. 
8,1"S.S;  graduated  at  liartinoulh  ('olIi*j;e  in  ISOtJ;  studied 
hiw  with  Daniel  Webster;  wai*  admitted  to  the  bar  in  I8U9; 
and  .settled  at  Salisbury  until  I.si!j.  when  he  removed  to 
B-iston,  Mass.  Was  mcniljer  of  tiio  Massaehu^'etts  legi;?la- 
ture;  a  representative  in  the  U,  S.  Congress  in  lS.'i7-30; 
jud'j;e  of  the  Miissaehusetts  supreme  court  IS  lS-6.3 ;  aud 
d.  Junt-  21,  1S09,  at  Boston,  bequeathing  $100,000  to  Dart- 
month  ('ollegc. 

Fletcher  (William  A.).  American  jurist,  b.  in  Massa- 
chusetts; settled  iu  Michigan  about  l-Sl'l) ;  practised  law  at 
Detroit;  was  attoruuy-gerieral  of  the  Territory;  in  1S:JJ 
chief-justice  of  tlie  suprunie  court  of  the  State;  retired  from 
the  bench  in  tS+2,  ami  resunuMl  his  prairtice.  The  JievixeU 
.Sintitfrs  t,/  M,'r/n';/aii  Were  published  by  him  in  IS.'JS.  D.  at 
Ann  Arbor,  Mich.,  IHJj. 

Fleur  dc  Lis  [  Fr.  for  "  flower  of  the  lily  "],  oflon  An- 
glicised into  Flower  de  Luce,  the  flower  of  the  /*■/« 
nnrnhHoina  (order  Iridaeeie),  a  plant  native  in  the  south  of 
Europe  and  cultivjited  for  many  centuries  in  gardens.  This 
flower  is  famous  as  tlie  emblem  of  the  French  kings,  whoso 
arms  in  later  times  were  azure,  three  Heurs  de  lis.  or,  borne 
twri  and  one.  Many  curious  legenils  were  related  as  to  the 
origin  of  this  emblem.  The  historical  fact  appears  to  bo 
that  the  Franki^'h  kings  employed  the  fleur  de  lis  as  a  kind 
of  badge  btug  before  the  ])roper  rise  of  heraldry.  The 
hcraMi_^  fleur  de  lis  is  a  common  bearing  upon  arms  in 
other  ei.umtrics. 

Fleurus,  town  of  Ilainaut,  Belgium,  7  miles  N.  of 
Charlcroi.  Hero  (ionsalvo  of  C(»rdova  was  defeated  by  the 
dukes  of  Brunswick  and  Saxe-Weirnar'Aug.  20,  1G22;  Wal- 
de(!k  was  defeated  by  Marshal  Luxembourg  July  1,  IfiOO, 
anil  the  prince  of  Coburg,  having  gaineil  here  a  virtual 
victory  over  Jourdan,  .Juno  2t;,  17!U,  lost  its  fruits,  and  in- 
deed the  whole  of  Belgium,  by  bail  strategy  after  the  fight. 
The  battle  of  Lignv,  1810,  took  place  a  mile  or  two  N.  of 
Fleurus.      Pop.  -tOOi 

Ficury  (Cl.vudr),  AnnE.  French  ecclesiastic  and  histo- 
ri'in,  b.  at  Paris  Dee.  (i,  11)40,  was  advocate  to  the  Parlia- 
ment of  Paris  IG.>8-G7,  and  tutor  to  the  princes  ronti  in 
1072;  in  1689-1707  sub-preceptor  with  F6nelon  to  the 
dukes  of  Burgundy,  Anjou,  and  Berri.  AVas  prior  of  Ar- 
genteuil  in  1 71)7,  confessor  to  Li>uis  XV.  1710-22,  and  d. 
July  14,  I72;i.  Published  Mnr<d!tif  of  Chrintuinf,  Errh-ni- 
nntirfd  f.'itc,  I/i»torictif  Citfi:fhi»in  (IfiSli),  etc,  but  his  great- 
est work  is  his  £!ccU>tiatitic'if  History  (20  vols.,  1G01-172;J). 

Fleiiry  (Emilk  Fklix),  French  general,  b.  in  Paris 
Dec.  2;i.  IS15;  entered  the  army  in  1K:{7;  served  eleven 
campaigns  in  Algeria;  wa-^  sub-lieutenant  in  IS  10.  captain 
in  ISH,  major  in  July,  1818, and  on  his  return  to  Frmco  a 
general  of  brigade  Mar.  IS,  18.M>.  and  general  of  division 
Aug.  l:l,  186^.  Was  a  thorough  Xapoleonist.  and  became 
officer  of  the  Legion  of  Honor  in  IS  10,  grand  officer  Aug. 
IM,  ISJO.  AVas  summoned  to  the  French  senate  by  decree 
Mar.  1.^,  18()5.  was  chief  equerry  to  Napnletm  TIF.  Dec, 
I8G.'),  having  received  the  grand  cross  of  St.  Anno  in  1801. 
Tn  ISIJG  was  sent  on  a  diplomatic  mission  to  King  Victor 
Emmanuel,  and  in  Sept..  1800.  became  French  ambassador 
at  St.  Petersburg.  In  Sept.,  1S70,  resigned  this  position, 
and  with  his  family  retired  to  Switzerhiiul. 

Ficury,  de  (Andkk  HcitiMiLi-O.CAiuuNAL,  I).al  Lod&ve, 
Frunee,  June  22,  10.");;;  studied  at  the  Jesuit  College,  Paris; 
was  made  bishop  of  Fr^*jus  1008;  in  171j  became  precep- 
tor to  Louis  XV.;  in  1721  was  admitted  to  the  Academy; 
in  1726  assumed  the  position  of  prime  minister  of  France, 
and  was  made  a  cardinal.  His  i>oIiey  was  to  foster  the 
sciimces  and  arts,  to  increase  the  internal  prosperity  of 
France,  and  to  reduce  the  expenses  of  the  government  ; 
but  his  foreign  poHoy  laokod  vigor.  D.  at  Paris  Jan.  20, 
1713. 

Fleiiry,  de  (Lonis),  CnRVAMKii  and  Viscoitnt.  French 
lienteinuit-eoloncl  in  tho  American  Kevnlntiomiry  army, 
having  received  a  captain's  eouirnission  from  \Vasliington  ; 
perved  at  Ftirt  Milllin  «inthe  I)eljiware  and  at  the  l»iittleof 
Bramlywinc,  and  was  promoted  to  be  lleutenant-oohtnel 
Nov.  26,  1777.  In  the  winterof  1777-7S  he  was  sub-inspec- 
tor under  Steuben  :  Jtine-I,  177S.  adjutant-general  of  Lee's 
division;  in  .Inly,  177S.  was  seeond  in  conimini'I  of  a  bat- 
talion of  light  infantry  in  the  Khode  Island  expediti»Mi.  and 
then  commanded  a  battalion  of  liglit  inlaiitry  under  Wasli- 
ington.  He  received  tlie  thanks  of  ('(nigreHS  ami  a  silver 
medal  for  gallantry  in  tlio  storming  of  Sl<iny  Point,  July, 
1770.  Ueturued  to  France  in  I7S0  with  Uochambcau,  be- 
co?ning  rme  ot"  bis  tdlieers. 

Flexibil'ily  [from  the  Liif.  Jhc(n,  fhrum,  to  "bend  "]. 


that  quality  by  which  certain  bodies  may  be  made  tempo, 
rarily  or  permanently  to  change  their  form  under  the  influ- 
ence of  mechanical  forces.  Thus,  a  long  leaden  rod  held 
by  one  end  in  a  horiz<mtal  position  is  bent  downward  by 
its  own  weiglit.  Flexibility,  though  not  the  opposite  of 
britlleness,  cannot  be  predicated  of  brittle  bodies. 

Flex'il»lc  Sand'stone,  sometimes  called  Itacorn- 
mitcs  a  nutiiniorphie  siliceous  rurdi  found  in  the  Southern 
AUeghanies,  iiud  especially  in  Bra/.il.  It  occurs  in  thin 
layers,  which  are  to  a  certain  degree  flexible,  but  are  not 
elastic.  Such  sheets  may  be  bent  forward  and  baekwiird 
hundreds  of  times  without  breaking.  The  cause  of  this 
peculiar  property  of  itaeohimite  has  been  much  discussed. 
Prof.  Wethercll  of  Philadelphia,  after  a  eareful  microscopic 
examination  of  the  granules  of  cjuart/  which  compose  this 
rock,  announced  that  lie  had  diseovcred  (hat  they  arc  elon- 
gated and  interlocked,  each  particle  working  in  a  kind  of 
joint.  This  statement  lias  been  denied  by  subsequent  ob- 
servers, but  the  weight  of  authority  is  in  favor  of  its  ac- 
ceptance. Cold  and  diamonds  arc  frequently  found  with 
itacoiumite,  and  it  has  been  thought  that  the  association  of 
the  two  latter  was  something  more  than  accidental.  No  re- 
lationship has,  however,  been  proved  to  exist  between  them. 

J.  S.  NKWitLttuy. 

Flex'are  of  Beams.  A  beam  or  girder  is  defined  by 
Ilaukinc  as  "a  bar  supported  at  two  points,  and  loaded  in 
a  direction  perpendicular  or  oblique  to  its  length."  The 
term  hcfim  is  guinetimes,  as  is  the  case  of  a  tie  or  collar 
beam,  used  where  the  strain  is  in  the  direction  of  the  lieam, 
but  such  use  is  exceptional,  and  in  this  article  beam  and 
girder  will  be  considerc*!  as  synonynious.  If  it  is  sup- 
ported at  but  one  jioiiit  it  is  called  a  semi-girder.  A  beam 
or  girder  may  be  a  continuous  solid,  like  a  trunk  of  a  tree, 
or  it  may  be  an  assemblage  of  many  members  united  to 
form  an  artificial  bar.  Such  girders  are  variously  kuown 
as  braced  girders,  frames,  and  trusses. 

Tho  greater  portion  of  the  following  summary  of  the 
laws  of  the  strains  in  various  kinds  of  beams  will  be  con- 
densed from  Stoney's  Theortf  of  Sirdint  in  GinUvs  and  Stm- 
dar  Strncttiret,  a  standard  work  on  tho  subject;  to  which 
book,  among  msvny  others,  reference  is  made  for  fuller  dis- 
cussions than  arc  possible  in  tho  limits  of  the  present  ar- 
ticle. 

The  following  mechanical  laws  arc  the  basis  of  the  theory 
of  strains  : 

Jhsfdittion  of  Forces. — If  three  forces  meet  and  balance 
at  a  common  ])oint.  three  lines  parallel  to  their  directions 
will  form  a  triangle  whose  sides  will  be  proportional  to 
these  forces. 

If  it  is  known  that  three  forces  balance,  and  that  two 
of  them  meet,  tlie  line  of  direction  of  tho  third  must  pass 
through  their  point  of  intersection. 

Low  of  the  Lriur. — If  a  weight  rests  on  a  beam  sup- 
ported at  its  two  extremities,  the  part  of  the  weight  which 
is  upheld  by  cither  support  will  be  to  the  whole  weight  as 
the  distance  between  the  weight  and  the  other  support  is  to 
the  distance  between  the  supports.  The  upward  reaction 
of  either  support  is  equal  and  contrary  to  the  pressure  on  it. 

KquttUtff  of  MomciifH. — When  any  number  of  forces,  act- 
ing in  the  same  plane  on  a  rigid  body,  balance,  the  sum  of 
tho  moments  of  the  forces  tending  Ut  turn  it  in  one  direc- 
tion around  any  given  ptnnt  is  equal  to  the  sum  of  tho 
moments  of  those  tending  to  turn  it  in  tho  opposite  direc- 
tion. 

When  any  number  of  forces  acting  in  tho  same  piano 
have  a  single  resultant,  tho  sum  of  the  moments  of  tho 
forces  around  a  given  point  is  equal  to  the  moment  of  their 
resultant. 

The  moment  of  a  force  around  a  given  point  is  tho  prod- 
uct of  the  intensity  of  the  force  by  its  lever-arm.  the  latter 
being  the  perpendicular  let  fall  on  it  from  the  given  point. 

The  ordinary  girder  has  an  I  eross-secti<»n,  llie  top  and 
bottom  lieing  vnWvtl  j((iji;/f  ",  and  the  vertical  connection  tho 
trc/i.  Tubular  or  ilouble-webbed  girders  are  those  whoso 
cross-sections  are  a  hollow  rectangle  or  a  ring. 

Throughout  the  discussion  that  follows  the  girders  aro 
enppfised  to  be  without  weight,  unless  the  contrary  is  staled. 

The  Ktniins  that  act  on  material  bodies  may  be  divided 
into  two  great  classes— tensile,  tendin;;  to  pull  bodies  apart ; 
ami  compressive,  tending  to  crush  them.  As  a  matter  of 
convenience  and  of  clearness  these  names  are  generally 
limited  to  forces  acting  in  tho  direction  of  the  axes  of 
bodies,  or  nearly  so.  Forces  acting  at  right  angles  to  the 
axes  are  termeil  transverse  forces  :  those  that  tend  to  break 
bodies  by  twisting  arc  torsional  forces;  and  those  that  art 
to  make  the  elementary  transverse  sections  of  a  body  sep- 
arate from  the  sections  on  either  flido  aro  callotl  shearing 
forces.  The  shearing  forces  on  horizontal  beams  are  verti- 
cal in  direetion. 

In  Fig.  1  the  weight  W  on  the  beam  .\  B  is  transmitted 
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through  the  beam  to  the  abutments.     The  nearer  abutment 


Fig.  1. 


"'W////////////'y:'. 


"W^MM'/^/^' 


P 

supports  the  greater  part  of  the  luad.  If  we  represent  the 
weight  by  the  line  W  P,  abutment  A  will  support  the  por- 
tion equal  to  A  D,  and  abutment  B  the  portion  equal  to 
B  E.  The  amount  of  the  weight  on  each  abutment  will  be 
just  equal  to  the  upward  force  that  would  be  required  at 
that  abutment  to  support  that  end  of  the  beam  in  case  the 
abutment  were  removed.  The  amounts  of  these  weights 
may  be  determined  graphically  by  laying  off  on  each  side 
of  the  point  W  distances  AV  F  and  W  (i,  each  equal  to  A  B, 
and  connecting  F  and  (t  with  P.  If  lines  parallel  to  W  P 
be  drawn  from  A  and  B,  the  distances  intercepted  on  these 
lines,  when  measured  by  the  same  scale  that  was  used  in 
laying  off  W  P,  will  give  the  amounts  of  the  weight  which 
are  borne  by  each  abutment.  In  all  positions  of  W  it  is 
equal  to  A  1)  +  B  E.     If  the  weight,  as  in  Fig.  2,  be  out- 

FiG.  2. 


A^ 


Pi 


side  of  the  points  of  support,  we  shall  have  it  aeting  to  de- 
press one  end  of  the  beam,  while  the  wall  above  A  will  hold 
down  the  far  end,  B  being  the  fulcrum  around  which  the 
forces  act.  The  masonry  above  A  will  exert  enough  down- 
ward pressure  to  prevent  motion.  This  pressure  into  the 
lever-arui  A  B  mtist  equal  W  into  the  lever-arm  W  B. 
Hence,  calling  F  the  force  at  A,  FXA  B  =  WXW  B; 

whence  F  :  W  : :  AY  B  :  A  B,  or  as  ^-— :  — —.     Thus,  as  in 

Fig.  1,  the  forces  at  the  extremities  of  the  beam  are  in- 
versely proportional  to  their  distances  from  the  point  of 
support.  As  the  weight  and  the  pressure  of  the  wall  above 
A  both  net  downward,  the  pressure  on  B  is  equal  to  their 
sum.  or  B  E=  W  P  +  A  D.  The  pressures  exerted  at  B 
may  be  obtained  by  laying  off  B  F=  A  W,  and  drawing  a 
line  from  F  through  P  until  it  meets  BE.  If  B  (t  be  also 
made  equal  to  A  AV,  and  (i  E  be  drawn,  the  vertical  line 
A  I)  will  j;ive  the  pressure  at  A.  In  this  case  the  pressure 
at  B  equals  the  sum  of  the  other  two. 

Fig.  3. 
i 


Mi 


\  ^^y 


If  the  beam  be  inclined,  as  in  Fig.  3,  the  resolution  of 
forces  would  take  place  in  a  similar  manner.  Resolving 
the  weight  AT  P  into  its  components  AV  H  and  W  C,  we 
find  that  the  former  is  transmitted  dircetlv  to  A,  where  it 


becomes  A  K,  and  is  resisted  by  the  abutment.  Consider- 
ing only  the  force  W  C  at  right  angles  to  the  beam,  we  find, 
as  in  Fig.  2,  the  two  pressures  B  E  and  A  I.  The  former 
is  the  only  pressure  on  abutment  B,  but  the  latter  must  be 
combined  with  the  force  A  K,  and  there  will  result  a  ]tres- 
sure  A  I)  on  abutment  A. 

The  same  result  could  have  been  obtained  as  follows. 
We  know  the  direction,  intensity,  and  point  of  ajiplication 
of  the  weight,  and  the  points  of  application  of  the  two  re- 
actions. AVe  also  know  the  line  of  direction  of  the  reaction 
of  the  right  abutment,  as  it  must  be  jierpendieular  to  the 
beam.  Therefore,  drawing  BL  perpendicular  to  the  beam, 
and  prolonging  it  until  it  meets  AV  P  jirolouged  upward, 
we  find  L  the  point  of  intersection  of  the  three  forces. 
Connecting  this  with  A,  we  have  the  direction  of  the  pres- 
sure on  the  left-hand  abutment.  Laying  off  L  0  =  AV  P,  and 
constructing  the  parallelogram  L  M  0  X,  we  find  LN  and 
L  M  as  the  pressures  on  the  two  abutments.  They  agree 
with  what  we  have  found  by  the  other  method. 
FlG.  4. 


If.  as  in  Fig.  4,  the  beam  rests  against  a  vertical  wall, 
forming  what  is  generally  known  as  a  shed-roof,  the  direc- 
tion of  the  resistance  of  the  right-hand  abutment  is  changed, 
and  there  is  a  corresponding  change  in  the  intensities  of  the 
developed  pressures.  In  Fig.  3,  B  E  had  a  vertical  com- 
ponent ;  in  this  case  it  has  none,  but  the  component  A  I  is 
equal  to  the  weight  AA'  P.  showing  that  the  whole  weight  is 
transmitted  to  the  left.abutment.  The  pressure  A  D  is  there- 
fore greater  than  the  original  weight. 

If  in  the  cases  above  given  the  weight,  instead  of  being 
concentrated,  were  uniformly  distributed,  the  pressures  on 
the  abutments  would  be  obtained  by  replacing  the  distrib- 
uted weights  by  a  single  weight  equal  to  their  sum  and 
located  at  their  centre  of  gravity. 

A\'hen  a  weight  is  placed  at  the  extremity  of  a  semi-gir- 
der, it  tends  to  shear  or  separate  the  section  on  which  it 
rests  from  the  one  adjoining  it.  The  molecular  forces  pre- 
vent this  separation,  and  the  tendency  to  shear  is  trans- 
mitted to  the  next  section,  and  thus  to  the  abutment.  Thus, 
a  vertical  force  equal  to  the  weight  is  transmitted  from 
section  to  section  to  the  point  of  support.  This  strain  is 
called  the  shearing  strain.  Its  action  in  solid  girders  is 
obscure,  but  it  must  act  on  non-horizontal  lines,  as  it  is 
a  well-known  mechanical  law  that  vertical  forces  can  only 
generate  strains  that  are  vertical  or  have  vertical  com- 
ponents. 

AA'hen  the  vertical  web  of  a  girder  with  horizontal  flanges 
is  open-work,  like  latticing,  the  shearing  strain  is  altogether 
transmitted  through  the  bracing,  the  flanges  being  capable 
of  conveying  strains  in  the  direction  of  their  length  only; 
biit  when  the  web  is  continuous,  as  in  a  plate  girder,  it  is 
probable  that  a  small  amount  of  shearing  force  acts  upon 
the  flanges  also.  If,  however,  one  or  both  flanges  are  curved, 
the  whole  or  a  considerable  portion  of  the  shearing-strain 
is  conveyed  through  that  part  of  the  flange  which  is  sloped, 
the  amount  depending  on  the  angle  of  inclination.  In  this 
case  the  web  has  less  duty  to  perform  than  if  the  flanges 
were  horizoutal,  and  its  sectional  area  may  therefore  be  re- 
duced. It  will  also  be  observed  that  the  diagonal  strains 
developed  by  the  shearing  force  in  a  continuous  web  have 
horizontal  components  within  the  web  itself,  and,  conse- 
quently, a  continuous  web  aids  the  flanges  to  a  certain  ex- 
tent, for  those  parts  of  the  web  which  adjoin  the  flanges 
share  the  horizontal  strains  in  the  latter:  and  this  flange- 
action  of  the  web  is  greater  the  thicker  the  web  is.  AVhen, 
however,  the  web  is  very  thin,  the  total  amount  of  this 
flange-action  of  the  web  is  small  compared  with  the  strain 
in  the  flanges  themselves,  and  may  therefore  be  neglected 
without  introducing  any  serious  error.  In  the  following 
discussions  the  web  will  not  be  considered  except  when  it  is 
expressly  so  stated. 

In  the  flanged  semi-girder  shown  in  Fig.  o  it  may  be 
proved  that  the  horizontal  strain  of  tension  in  the  upper 
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flange  is  equal  to  the  horizontal  strain  of  compression  in 
the  lower  flange:  also,  that  the  weight  which  it  is  capable 

Tig.  5. 


of  sii]. porting  varies  directly  with  its  depth  and  inversely 
with  its  length.  When  both  flanges  are  horizontal  the 
strains  ])er  square  inch  in  the  flangt's  are  inversely  propor- 
tional to  their  areas.  It  follows  truni  this  that  to  ensure 
the  greatest  strength  with  a  given  amount  of  material  in 
a  girder  with  liurizontal  flanges,  the  sectional  areas  of  the 
flanges  shouhl  be  inversely  proportional  to  the  maximum 
strains  per  square  inch  which  can  be  permitted  in  the  re- 
spective flanges. 

The  shearing  strain  is  the  same  at  each  vertical  scetion, 
and  is  equal  to  the  weight  at  the  extremity. 

Fig.  G. 


In  a  flanged  semi-girder  uniformly  loaded  we  shall  find 
the  follr>wiug  expression  for  the  strain  in  cither  flange  at 
any  section,  as  A  13  : 


F~ 


2<r 


in  which  F  is  the  strain,  w  the  weight  on  each  lineal  foot, 
I  the  length  from  the  end  to  the  assumed  section,  an<l  d  the 
depth. 

The  shearing  strain  at  any  section  of  this  girder  is  equal 
to  the  weight  between  it  and  the  outer  end  :  it  therefore 
increases  towards  the  abutment.  If  the  flanges  are  ]»ar- 
allel,  all  of  the  shearing  strain  will  pass  through  the  web, 
and  therefore  the  latter  should  increasein  thickness  toward 
(he  abutment. 

Fig.  7. 


In  .'I  llanged  girder  resting  on  two  supports,  as  in  Fig.  7. 
and  supporting  a  single  wi-ight,  the  horizjintal  strain  in 
either  flange  at  any  section,  as  A  IJ,  will  be  found  by  tak- 
ing the  moments  of  all  the  forces  around  A  or  B.  Wc  thus 
obtain 

^-  di  ' 

in  wliicli  F  is  tlio  strnin,  r  the  ilistanco  of  the  pcction  frnm 
Due  iff  dm  ahutlnents,  nnd  the  other  letters  are  e\])hiine<l 
liy  llie  li;;iin'.  It  will  tie  founil  that  the  inaxiiiMiin  siniilix 
lit  liny  [loint  of  I'itliiT  llanKo  occur  wlicn  the  wei^'ht  rests 
oil  tliat  iioint.      Id  tilis  case  x  =-  ui,  anil  the  Htraili  is 

If  the  weight  ho  a  moving  one,  the  greatest  strain  in  either 
flange  will  ho  found  when  the  weight  is  at  tin-  middle  of 
the  girder.  The  shearing  strain  in  eneh  segment  of  (ho 
girder  is  uniform,  and  is  eipnil  lo  tlie  pfirtion  oi'  the  weight 
Ir;insniitfed  to  the  aliutnien!  through  that  section. 
V'li,.  IK      III 


If  several  weights  rest  on  a  girder,  the  strains  should  he 
calculated  for  each  separately,  and  then  added. 

Fig.  8. 


z^ 

k'^. 


In  u  unifnnnly  loaded  girder,  as  in  Fig.  8,  wc  have 

r  —  —^'  ^^  —  "'  "  ^^ 
'"    2d    "'idT' 
the  nomenclature  being  the  came  as  in  Fig.  7.     \V  is  the 
total  weight  on  the  girder,  and  therefore  it  equals  tr/. 

Comparing  this  value  of  /'  with  that  previously  found 
for  a  single  weight,  we  find  that  the  strains  at  any  point 
in  the  flanges  due  to  a  single  weiglit  resting  on  this  point 
arc  twice  as  great  as  would  be  proilueecl  if  the  same  weight 
had  been  uniformly  distributed.  The  shearing  strain  at 
the  midille  of  a  uniformly  loaded  ginler  is  (t,  and  at  any 
other  jtoint  it  is  equal  to  the  weiglit  on  the  girder  between 
that  point  and  the  middle. 

Fig.  9. 


t^uppose  a  girder  partly  loaded  with  a  uniform  train 
weighing  w  tons  per  running  foot.  Its  weight,  as  in  Fig. 
9,18  wuj  and   its  moment  around  the  right  abutment  is 

n      w  H^ 
w»iX— =— — .     The  moment  around  the  right  abutment 

of  the  pressure  on  the  left  abutment  {R)  is  HI.     Hence, 

R  therefore  varies  as  the  square  of  h.  But  R  is  the  shear- 
ing strain  through  the  segment  in  front  of  the  train.  It 
therefore  varies  as  the  ordinates  of  the  dotted  pnrabtda 
represented  in  the  figure.  When  the  train  comes  from  the 
left,  a  similar  parabola  is  generated,  whose  vertex  is  at  the 
left  end  of  the  ^'irder. 

The  maximum  shearing  strains  on  any  girder  traversed 


Rl=- 


FiG.  10. 


by  a  |)aseing  load  nmy 
bo  found  from  Fig.  !i'. 
The  two  triangles  A  <'  1) 
and  I)  K  1!  represent  the 
shearing  strains  from  the 
permanent  lonrl  which  is 
the  weight  <d'  the  struc- 
ture. The  (wo  jiarah- 
(das  F  II  It  and  A  II  (i 
represent  the  shearing 
strains  from  the  passing 
load.  At  any  point  I 
the  ordimtte  «/*  rt  pre- 
sents the  maximum 
shearing  strain  from  the 
pernuineiit  and  the  iuov> 
ing  loads. 
Tlie  inaximnni  strains  in  the 'flanges  will  ho  found  when 
the  load  covers  the  wh<de  girder. 

7'nniMirrttc  .SVnii'n. —  In  any  body  under  transverse  strain 
(he  urtitrnl  Mttr/acc  is  (hat  surface  at  or  near  (he  centre  of 
i)oily  whero  compression  ceases  and  extension  begins.  The 
tictilnit  it.rin  of  any  cross-sei'(ion  is  the  intersection  of  (his 
section  with  the  neutral  surface.  In  every  girdvr  the  hori- 
zontal forces  in  any  cross-section  must  balance,  otherwise 
the  girder  wouM  separate  at  (his  place.  The  uwmtut  t./" 
nijiturr  of  any  eross-seelion  is  the  sum  of  the  mfinien(s 
of  tlie  horizontal  torees  in  that  sec(ion  which  tend  to  pro- 
duce rupture.  It  will  always  ho  represented  by  the  sym- 
bol iU. 
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To  calculate  the  strength  of  solid  rectangular  or  solid 
round  semi-girders  we  have  the  following: 

11'—  ^^  ^  ^ 

in  which  W  is  the  breaking  weight,  a  the  area  of  the  cross- 
section  of  the  gii'der  in  square  inches,  and  .S'  a  number  de- 
termined by  experiment,  and  called  the  coefficient  or  mod- 
ulus of  rupture.  The  value  of  *S'  for  different  substances 
can  be  obtained  from  tables  prepared  fur  this  purpose. 
Tlie  following  formulas  can  readily  be  deduced 
Semi-girder  loaded  uniformly W= 

Girder  loaded  at  intermediate  point W  = 

Girder  loaded  at  centre W  = 

Girder  loaded  uniforndy W= 

It 

The  breaking  weights  of  similar  girders,  which  deter- 
mine their  strengths,  are  therefore  found  to  vary  as  their 
cross-sections. 

If  the  law  of  uniform  elastic  reaction  holds  good  in 
girders  subject  to  transverse  strains,  the  neutral  axis  of 
any  cross-section  will  pass  through  the  centre  of  gravity 
of  the  section.  Assuming  this  law  to  be  true,  for  lack  of  a 
more  exact  assumption,  we  find  tlie  following  moments  of 
rupture  for  various  cross-sections.  In  these  expressions 
M  is  the  moment  of  rupture,  0  the  breadth,  d  the  depth,  r 
the  radius,  (  the  thickness  of  hollow  sections,  and  /  the 
horizontal  strain  per  square  inch  on  the  fibres  in  the  sec- 
tion, whose  distance  from  the  neutral  axis  is  c. 

Solid  rectangle M=^-^. 

V2c 
6*  f 

Solid  siiuare  witli  one  diagonal  vertical M=  ~-~. 

12c 

(In  this  case  6  is  the  side  of  the  square.) 


4c 


Solid  circle M= 

Circular  ring  of  uniform  tliickness M^= 

c 

Solid  ellipse  with  one  axis  horizontal M—'^LeJJL' 

4c 
(6  is  the  horizontal  serai-axis,  and  d  the  vertical.) 

Elliptic  ring  with  one  axis  horizontal 31=^-  —^—  (36  -j-  d). 

4c 
(6  is  the  exterior  horizontal  semi-axis,  and  d  the 
exterior  vertical.) 
Flanged  girder  or  rectangular  tube,  omitting  the 

web ~ 3/ 


in  which  ai  =  area  of  upper  flange,  03  the  area  of 
lowur    flange,  d    the   depth  of   the    web,  and 

Flanged    girder  or    rectangular   tube,    including 


Ac     ' 


the  web 3/^ 


{[(-+?)* 


in  which  a,  is  the  area  of  tlie  web  above  the  neu- 
tral asis.'ffj  the  area  below  the  neutral  axis,  and 
Aj  and  A2  the  corresponding  heights  of  the  web. 


(,+|.).=  |, 


Flanged  girder  with  equal  flanges M- 

(a  -=area  of  either  flange,  a'  =  area  of  web.) 
Rectangular  tube  with  equal  flanges itf- 


12c 


(Go  +  a'). 


1_ 
Vic 


(6  rf^— 6i(fi^) 


3c 


(61=  internal  breadth,  dj  =  internal  depth.) 
Square  tube  of  uniform  thickness,  with  sides  or 
diagonal  vertical - M= 

Senii-fjirders  Loaded  at  the  Extremiti/. — To  apply  these 
values  for  the  moment  of  rupture  to  semi-girders  of  any 
of  the  sections  indicated,  wc  have  only  to  substitute  in  the 
equation 

Wl  =  M, 
the  particular  value  of  3f  given  above.  To  get  breaking 
weights,  substitute  for /'the  breaking  strain  per  square  inch 
of  the  jiarticular  substance,  and  for  c  the  distance  from 
the  neutral  surface  or  centre  of  gravity  to  the  outermost 
fibres. 

The  following  facts  may  be  easily  deduced : 

A  solid  square  semi-girder  is  1.4  stronger  when  its  sides 
are  vertical  than  when  its  diagonal  is. 

To  cut  a  rectangular  girder  of  the  maximum  strength 
out  of  a  round  log,  draw  a  diameter  and  divide  it  into 
three  equal  parts.  At  one  of  the  points  of  division  erect 
a  perpendicular.  From  the  point  at  which  it  cuts  the  cir- 
cumference draw  lines  to  each  end  of  the  diamcttr,  and 
they  will  be  the  sides  of  the  cross-section  of  the  required  1 
girder.  According  to  Humber,  the  stiffest  solid  rcetangular 
gilder  that  can  be  cut  out  of  a  cylinder  is  obtained  by  di- 
viding a  diameter  into  four  parts  and  proceeding  as  before. 
The  strength  of  a  solid  square  girder  is  1.7  times  that  of 
the  inscribed  cylinder. 


Fig.  11. 


The  centre  of  a  cylindrical  girder  may  be  removed  with- 
out seriously  diminishing  its  strength, 
and  therefore  it  is  more  economical  to 
make  such  girders  hollow.  It  may  also 
be  shown  that  the  transverse  strength 
ot  a  hollow  cylinder  is  to  that  of  a  solid 
c\linder  of  the  same  weight  approxi- 
mately as  ihe  diameter  of  the  former  is 
to  the  radius  of  the  latter. 

A  square  tube  of  uniform  thickness, 
with  its  sides  vertical,  is  1,4  times 
stronger  than  when  its  diagonal  is  ver- 
tical. Square  and  round  tubes  of  equal 
weight  are  about  equally  strong  when 
the  square  tube  is  strained  parallel  to 
it-"  sides.  Round  tubes,  however,  should 
be  preferred  wherever  the  strain  is  lia- 
ble to  come  from  various  directions,  as 
square     tubes    are     much    reduced    in 

strength  when  strained  in  the  direction  of  the  diagonals. 
A  continuous  web  in  a  girder  with  flanges  of  equal  area 

does  theoretically  as  much  duty  in  aid  of  the  flanges  as  if 

one-sixth  of  the  web  were  added  to  each  flange  and  the  web 

were  made  of  bracing. 

Semi~r/irder8  Loaded  Vnf/ormfi/. — The  breaking  weights 

for  uniform  loads  may  be  obtained,  as  for  single  loads,  by 

using  the  equation 


XI- 


rP 


=  M, 


in  which  W  is  the  total  weight  on  the  girder,  and  w  is  the 
weight  on  each  unit  of  length. 

(lirder  Supported  at  Both  Ends,  and  Loaded  at  Inter- 
mediate Point. — Let  X  =  the  distance  of  any  transverse  sec- 
tion from  the  end  of  the  girder  which  is  farthest  from  the 
weight. 

/=the  strain  per  square  inch  on  the  extreme  fibres  at 
top  or  bottom. 

Also  let  Ht  and  n  be  the  two  segments  into  which  the 
weight  divides  the  girder,  b  the  breadth,  r^  the  depth,  rthc 
radius,  (  the  thickness-,  and  we  obtain  the  following  : 

Jbd^l 


6nx 


Solid  rectangular  girders W—-' 

Solid  round  girders. W=  ^■^  ^  . 

4nx 

Hollow  round  girders  of  uniform  thickness TV=^^— . 

nz 

Flanged  girders  or  rectangular  tube,  including  web, 
Fli^  12. 


In  the  last  formula  all  the  terras  arc  the  same  that  were 
used  before  in  the  similar  case  of  a  semi-girder. 

Girders  Siijiporled  tit  Both  End»,nnd  Lniidtd  Uniformly. 
— For  girders  loaded  uniformly  we  have  the  general  equa- 
tion 

2/ 

Tr=  —  X  M, 

m  n 

m  and  n  being  the  two  segments  of  the  girder.  To  get  the 
breaking  weights  of  such  girders  we  have  only  to  substi- 
tute for  .1/  its  value  depending  on  the  form  of  cross-section. 
We  therefore  readily  deduce — 

IV     /l>d^l 
Solid  rectangular  girders "  — . 


Solid  round  girders '^'- 

HoUow  round  girders,  uniform  thicliness  .. 


W  = 


m  n 
ijrfr^JJ 
m  n 
Flanged  girders  or  rectangular  tiibes  including  web, 

,r=^|(ai+f)V+(-  +  t)     .   , 

UxiFonsi  Strength. — A  girder  is  said  to  have  uniform 
strength  when  one  part  is  as  apt  to  break  as  another.  The 
construction  of  girders  thus  proportioned  is  evidently  the 
most  economical  use  of  a  given  amount  of  material. 


"■:]■ 
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From  tho  formulas  already  given  the  following  forms  for 

uniform  strength  can  readily  be  deduced: 

Fig.  13. 


Flanf^cd  ecmi-girder  of  uniform  depth,  loaded  with  a 
weight  at  tho  outer  end  ;  its  plan  will  be  a  triangle  with 
tho  weight  at  its  apex. 


Elevation. 

Flanged  semi-girder  of  uniform  width,  loaded  with  a 
weight  at  the  outer  end  j  its  elevation  will  be  a  triangle  with 
the  weiglit  at  its  apex.  The  strain  in  the  inclined  flango 
will  exceed  tiiat  in  the  horizontal  one  in  the  ratio  of  their 
respective  lengths. 

Fig.  Id. 


Plan. 

Symmetrical  flangeil  flcmi-girdcr  of  uniform  depth  and 
uniformly  loarlcd  ;  its  plan  will  be  bounded  by  two  parab- 
olas, with  a  common  vertex  at  the  outer  end  of  the  girder, 
and  their  a.xea  at  right  angles  to  that  of  the  girder. 


Elevation. 

Flanged  Hcmi-girdcr  of  uniform  wi<llh  an. I  uniformly 
loatl.'d  :  its  lower  fliinijcwill  be  a  jiarabola,  with  itw  vertex 
at  thf  outrr  end  of  lhi>  girder,  and  its  axis  a  vcrtieal  line 
through  the  iiame  point. 

Via.  17. 


Flanged  girder  of  uniform  <lepth.  supporting  a  ningIo 
fixed  weight  :  it."!  phin  will  he  two  triangles  having  a  rom- 
nion  base  under  the  wi-i-rlit. 


Flanged  girder  of  UDiform  width,  supportiDg  a  einglo 
Fir  J.  18. 


Elevation. 


fixed  weight ;  its  elevation  will  be  a  triangle,  with  its  apex 
down  and  immediately  under  the  weight. 

Fic.  19. 


Plan. 

Flanged  girder  of  uniform  depth,  support! 
niotM'K*/ weight ;  its  plan  will  lie  two  paraliola 
vertices  at  the  middle  of  the  span,  and  their 
turned  toward  each  other. 


ng  a  single 
.  with  their 
concavities 


Fir,.  20. 

:ii^^M 

-^_^                ^^^ 

^^                                    -^ 

Elevaliun. 

Flanged  girder  of  uniform  width,  supporting  a  single 
viovhnj  weight:  its  elevation  will  be  a  parabola,  with  its 
axis  vertical  and  at  the  middle  of  the  span. 

Flanged  girder  of  uniform  depth  and  uniformly  loaded; 
same  plan  as  Fig.  19. 

Flanged  girder  of  uniform  width  and  uniformly  loaded; 
same  elevation  as  I''ig.  20. 

Solid  rectangular  semi-girder  of  uniform  depth,  support- 
ing a  weight  at  tho  outer  end;  same  plan  as  Fig.  13, 

Fig.  21. 


Solid  rectangular  semi-girder  of  uniform  width,  support- 
ing a  weight  at  the  outer  end  ;  its  elevation  will  be  a  parab- 
ola, with  its  vertex  at  the  outer  end  and  its  axis  horizontal. 
Fig.  22 


Solid  round  scmi-girdcr,  supporting  a  single  weight  at 
its  outer  end  ;  it  will  be  a  soHcl  of  revolution  formed  by  re- 
volving a  cubic  Jiarabola  around  a  horizontal  axis.    (Equa- 
tion of  cubic  |)arabola  y  -  a.!-*.) 
I''ia.  23. 


Ilfdiow  round 


f  uniform  thickness,  support- 
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ing  a  single  weight  at  its  outer  end ;  it  will  be  a  hollow 

solid  of  revolution  formed  by  revolving  a  parabola  around 
a  horizontal  axis. 

Solid  rectangular  semi-girder  of  uniform  depth  and  uni- 
formly loaded  :  same  plan  as  Fig.  15. 

Fig.  24. 


Solid  rectangular  semi-girder  of  uniform  width  and  uni- 
formly loaded;  its  elevation  will  be  a  triangle,  with  its 
apex  at  the  outer  end. 

Fig.  25. 


Solid  round  si'iiii-girder  uniformly  loaded;  it  will  be  a 
solid  of  revolution  formed  by  revolving  a  semi-cubic  parab- 
ola around  a  horizontal  axis.  (Equation  of  semi-cubic 
parabola  y^=p^x^.) 

Fig.  26. 


Hollow  round  semi-girder  of  uniform  thickness  and  uni- 
formly loaded  ;  it  will  be  a  hollow  cone  with  horizontal 
axis. 

Solid  rectangular  girder  of  uniform  depth,  supporting  a 
single  fixed  weight:  its  plan  will  bo  the  same  as  Fig.  17. 
Fig.  27. 


Solid  rectangular  girder  of  uniform  width,  supporting  a 
Fig.  28. 


under  side  by  two  parabolas,  having  their  vertices  at  either 
end  of  the  girder  and  their  axes  horizontal. 

Solid  round  girder,  supporting  a  single  fixed  weight;  it 
will  be  a  solid  of  revolution  formed  by  revolving  around 
their  common  axis  two  cubic  parabolas,  with  vertices  at 
the  points  of  support.  The  solid  will  be  in  the  shape  of  a 
spindle. 

Fig.  29. 


Hollow  round  girder  of  uniform  thickness,  supporting 
a  single  fixed  weight;  it  will  lit-  a  hollow  solid  of  revolu- 
tion lormed  by  revolving  around  their  commnn  axis  two 
parabolas,  with  vertices  at  the  points  of  support. 

Solid  rectangular  girder  of  uniform  depth,  supporting  a 
single  iiuwiiif/  weight;  same  plan  as  Fig.  19. 


Solid  rectangular  girder  of  unitorni  width,  supporting  a 
single  moi'hiff  weight;  its  elevation  will  be  bounded  on  the 
under  side  by  a  semi-ellipse,  with  vertices  at  the  points  of 
support,  and  the  top  of  the  girder  as  one  of  its  axes. 

Solid  rectangular  girder  of  uniform  depth  and  uniformly 
loaded;  same  as  Fig.  19. 

Solid  rectangular  girder  of  uniform  width  and  uniformly 
loaded  :  same  as  Fig.  20. 

Theory  and  practice  do  not  agree  very  well  in  the  mat- 
ter of  the  strength  of  girders,  and  the  formulas  given  for 
solid  girder.s  give  results  much  smaller  than  the  actual  fact. 

This  is  probably  due  to  the  fact  that  the  neutral  axis 
does  not  pass  through  the  centre  of  gravity,  as  has  been 
assumed.  Mr.  llodgkinson  concluded,  from  his  experi- 
ments on  a  cast-iron  girder,  that  the  neutral  axis  was  at  a 
distance  from  the  compressed  side  equal  to  from  one-fifth 
to  one-sixth  the  depth.  Similar  results  were  found  by 
Barlow  iu  experimenting  upon  the  strength  of  timber. 
The  whole  subject  is  not  yet  well  understood.  It  is  safe, 
however,  to  conclude  that  the  tensile  and  compressive 
strength  of  materials  cannot  bo  determined  with  accuracy 
from  experiments  on  transverse  strains. 
Fig.  :ii. 


nij;lv  lixt-d  weight;  its  elevation  will  he  bouiidi.(l  on  tlu' 


The  primary  object  of  bracing  is  to  change  transverse 
strains  into  longitudinal  ones.  The  best  bracing  is  made 
up  of  triangles,  as  they  are  the  most  stable  of  geometrical 
figures,  having  the  least  tendency  to  change  shape  under 
pressures  at  the  apexes.  In  the  frame  represented  in  Fig. 
;il  the  weight  is  resolved  into  two  components,  1I'«  and 
Why  which  go  to  the  respective  abutments.  Here  they  are 
resolved  into  horizontal  and  vertical  components,  the  for- 
mer of  which  balance  through  the  tie-beam  A  B,  and  the 
others,  each  of  which  is  equal  to  half  of  11',  press  vertically 
on  the  supports. 

The  following  arc  the  technical  terms  used  in  bridge- 
building  :  The  top  of  a  bridge  truss  is  variously  called  the 
top  chord,  the  top,  the  boom,  and  the  upper  fiange.  The 
first  name  is  generally  used  in  the  U.  S.  Similarly,  the 
liottum  of  a  bridge  is  known  as  the  bottom  chord,  the  bot- 
tom, and  the  bottom  flange.     The  intermediate   members 
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are  known  as  the  bracing  or  tho  web.  Brnces  under  ten- 
sion are  called  ties;  those  under  compression,  struts.  Ver- 
tical struts  are  <;oncrally  called  posts.  The  intersection  of 
a  brace  with  a  chord  or  flange  is  called  un  apex.  The  dis- 
tance between  two  adjacent  apexes  is  called  a  panel  or  bay. 
When  the  moving  load  is  carried  on  the  top  ot  a  bridge  the 
latter  is  called  a  deck  or  undergrade  bridge:  when  carried 
on  tho  bottom,  a  through  or  overgrade  bridge.  As  a  mat- 
tor  of  convenience,  tensile  strains  are  generally  marked 
mitniH  {—),  and  compressive  strains  y^/iof  (  +  ). 

The  strain  on  any  member  from  different  weights  is  the 
algebraic  sum  of  tho  strains  from  each  weight.  The  same 
member  may  sometimes  be  extended  and  sometimes  be 
compressed,  but  it  can  only  sustain  one  kind  of  a  strain  at 
a  time.  A  uniformly  distributed  load  is  assumed,  for  con- 
venieuco  of  calculation,  to  be  concentratctl  at  the  apexes, 
each  apex  supporting  a  weight  equal  to  that  on  the  adja- 
cent half  panels. 

Fig.  32. 


The  accompanying  diagram  represents  the  eflfect  of  a 
single  weight  at  the  extremity  of  a  braced  scmi-gir'ior, 
showing  how  the  weight  is  transmitted  through  the  braces 
in  succession  to  the  abutment.  It  will  be  seen  that  the 
strains  are  equal  on  all  the  braces,  but  that  while  the  strain 
on  tho  outermost  brace  is  compressive,  that  on  the  second 
is  tensile,  that  on  the  third  compressive,  etc.,  alternating 
thus  to  the  abutment.  All  the  strains  in  tho  top  clmrd  are 
tensile,  and  they  increase  in  amount  from  the  weight  to  the 
abutment,  each  brace  bringing  up  a  now  tensile  strain, 
which  is  added  to  that  previously  developed.  The  least 
tension  is  in  the  segment  nearest  the  weight,  and  the 
greatest  in  that  adjoining  the  abutment.  In  tho  bottom 
chord  tlio  strains  arc  compressive,  increasing  in  amount 
towartls  the  abutment. 

Designating  the  angle  of  each  brace  with  the  vertical 
by  0,  we  find  that  the  strain  on  each  brace  is  W  sec.  9. 
The  strain  on  the  outermost  segment  of  the  top  chord  is 
W  tan.  $.  while  the  inerement  of  strain  from  each  brace 
exeejtt  the  lasf  is  2  KW  tun.  0.  The  increment  from  the 
last  is  W  tan.  0.  The  compressive  strain  on  the  bottom 
chord  from  each  brace  is  2  ir  tan.  0.  The  sum  of  the  ten- 
sile strains  on  the  top  chord,  which  is  the  strain  on  tho 
segment  nearest  the  abutment,  is  S  U'  tan.  0,  and  the  com- 
pressive strain  on  the  corresponding  segment  of  the  bot- 
tom chord  is  likewise  S  W  tan.  0. 


I-IO.  33. 
W                      W 
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In  a  Sfini  girder  uniformly  Inndcd,  a^^  in  Fig.  33,  each 
weight  will  be  transmitted  to  the  abutmi-nt,  as  in  Fig.  32, 
The  outermost  weight  passes  through  all  the  braces,  tho 
next  through  all  Init  the  two  outer,  aud  so  on  to  the  abut- 
ment. The  sum  of  the  strains  on  any  brace  is  ecjual  to 
the  sum  of  tlie  strains  from  each  weight  considered  sepa- 
rately.    Calling  this  sum  2,  we  have  tho  following: 

2  ^  M  U'  sec.  0  : 
in  which  ii  is  tho  number  of  weights  that  pass  through  the 
l>raco.  For  instance,  one  full  weight  and  a  half  of  a  weight 
pass  through  3  au'l  ■(.  Therefore,  for  these  two  jt^l^.  By 
Huinmatiori  of  the  strains  in  each  chord  wo  find  the  follow- 
ing for  any  panel  of  tho  loaded  chord: 

jm  fm  — l)-(- A  I   irtan.  0; 

anil  for  any  panel  of  the  tinloadcd  chord, 

/•-m^irtan.  0, 
in  which  F  is  tho  strain  on  the  panel,  and  m  is  tho  number 
of  the  panel  from  the  outer  etui. 

Th"  chief  practical  use  of  tho  caleiihitions  on  semi- 
girders  is  in  the  constructitm  of  drawbridgcg. 

ir  tho  scmi-girdcrs  thus  far  examined  had  l>ecn  lattieo 
(rnHses,  in  which  each  brace  is  interscc^tetl  by  one  or  more 
ollmrs,  it  would  only  i)o  necessary  to  make  sejiarate  ealeu- 


/•'=- 


lations  for  tho  braces  of  each  system,  taking  account  only 
of  the  weight  on  tho  apexes  of  that  system,  and  to  add  to- 
gether all  the  strains  on  the  chords. 
Fig.  31. 
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In  the  girder  or  truss  shown  in  Fig.  34  we  know,  on  tho 
principle  of  the  lever,  that  the  resolution  of  tho  weight 
will  take  place  on  the  lines  W  A  and  W  B.  The  course  of 
AV  C  the  comjtoneiit  that  g(tcs  to  A,  may  readily  be  traced, 
as  also  that  of  W  1),  that  goes  to  B.  The  direction  in  which 
tho  forces  act  shows  whether  tliey  are  tensile  or  compres- 
sive. It  will  be  seen  at  a  glance  that  while  in  tho  semi- 
girder  the  top  chord  was  in  tension  and  the  lujttom  chord 
in  compression,  the  reverse  holds  in  the  full  girder  or  truss. 

Calling  9  the  angle  of  inclination  to  the  vertical,  and  m 
and  u  the  two  segments,  we  have 

Strain  in  each  diagonal  in  left  segment 2  =  —  IVsec.  0. 

Strain  in  each  diagonal  in  right  segment 2  =  —IK sec.  0. 

The  diagonals  which  meet  at  the  weight  arc  under  the 
same  kind  of  strain  (in  this  case  compression).  Those  that 
meet  at  any  other  apex  are  under  opposite  strains. 

If  .r  represents  the  number  of  apexes  (both  chords  in- 
cluded) between  any  panel  and  the  abutment  of  the  seg- 
ment to  which  it  belongs,  we  shall  have  the  following: 
Panel  in  right  segment  (x  measured  from  right  abutment), 

j^=^H^tan.tf. 

Panel  in  left  segment  (x  measured  from  left  abutment), 

r='^Witin.0. 

The  maximum  strains  will  bo  found  under  tho  weight. 

Mftzuiif/  LfKttL — As  tho  load  changes  its  position  tho 
strains  in  the  braces  vary,  changing  from  tension  to  com- 
pression, and  vice  versdy  as  it  passes  each  apex.  If  tlio 
upper  chord  supjiorts  the  load,  the  maximum  compression 
in  any  brace  will  occur  when  tho  weight  is  passing  its 
upper  extremity,  and  tho  maximum  tension  when  passing 
the  adjoining  apex  at  that  side  to  which  the  brace  sh)pes. 
If  the  lower  chord  supports  the  load,  the  maximum  tensile 
strain  in  any  brace  occurs  when  tho  weight  is  passing  its 
lower  end.  and  tho  maximum  compressive  strain  when  pass- 
ing the  adjoining  apex  on  that  side  to  whieh  the  liraee 
slopes  upward.  The  niaxinium  strain  in  any  ])anel  of  the 
unloaded  chord  occurs  when  tlic  moving  load  is  in  the  ver- 
tical lino  passing  through  that  panel.  The  maximum  strain 
in  any  panel  of  tho  loaded  chord  occurs  when  the  jiass- 
ing  load  rests  on  the  adjoining  ajicx  at  the  same  side  as 
the  centre.  If  a  single  load  traverses  a  lattice  truss,  only 
one  system  of  triangulation  will  bo  strained  at  a  time. 
Vir..  r,. 


h'ig.  3.'i  reprcsetits  a  triangular  truss  uniformly  h)aded. 
The  weights  on  the  left  of  the  central  line  are  transmitted 
to  tho  left  abutment,  and  those  on  the  right  to  the  right 
abutnu-nt.  half  of  the  central  weight  going  to  one  abutment 
aud  half  to  the  other.  1'he  strains  in  the  iliagonals  there- 
fore inerease  toward  the  aluitnients,  and  f  imse  in  tlu'  ehords 
increase  lowanl  the  centre.  The  rharaetcr  of  the  strains 
on  each  member  is  indicated  by  the  sign  -i-  fur  compression, 
and  —  for  tension. 

Strain  on  a  brace.  2  —  "  Wbvc.B;  h  representing  tho  num- 
ber of  weights  between  any  diagoiuil  and  t/n- cttitrr.  Any 
two  diagonals  e(iually  distant  from  the  centre  sustain  all 
the  intermediate  loud,  on  the  principle  of  the  r(*i»»(/rr-/«i/- 
aticimj  nf  rtfiiaf  tniijlttn  Mimilarhf  iiituiitrti  on  9ifinmrtrirnl 
triinnrH.  The  strains  on  tho  chord  panels  nro  obtained  from 
the  law  that  thr  inrrrmrtit  uf  ntntiw  dtvrli>ped  nl  uui/  iipr.r 
in  ri/uiif  fit  tfii-  aft/rlfi-aic  Hinn  of  thr  htinzinitut  rutiijunietttii  u/ 
thr  MtniiiiH  ill  thr  iufrrirrfituf  hntrrn.  The  total  strains  on 
any  panel  are  cdilaineil  by  properly  suinniing  up  the  incre- 
ments of  strain  from  the  braces.  Tho  easiest  way  t(»  do 
this  is  by  means  of  a  diagram,  the  details  of  whose  eiMislruc- 
tion  nniy  b(«  I'ounii  in  Stoney  On  StnihiH.  They  nniy  also 
be  found  by  forming  a  table  <»f  tho  strains  which  each 
weight  Would  produce  if  acting  separately,  ami  obtaining 
their  algel.raie  sum.      It  is  well   in  •■oniplicated  trusses  lo 
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check  results  by  calculating  the  strains  in  one  or  more 
panels  on  the  principle  of  moments.  For  instance,  in  Fig. 
'A5,  taking  moments  around  a,  the  moment  of  the  strain  in 
panel  A,  acting  with  a  lever-arm  equal  to  the  depth  of  the 
truss,  will  be  equal  to  the  moment  of  the  reaction  of  the  left 
abutment  (whose  lever-arm  is  two  panels  and  a  half), 
diminished  by  the  moments  of  the  first  two  weights  (whose 
lever-arms  are  a  panel  and  a  half,  and  half  a  panel  respect- 
ively). In  this  equation  all  the  (quantities  are  known  ex- 
cept the  strain  in  A,  which  is  easily  deduced.  The  mo- 
ments of  the  forces  at  a  do  not  enter  the  equation,  as  their 
lever-arms  are  zero.  It  is  easy  to  show  that  when  two 
diagonals  meet  at  a  loaded  apex  the  strain  in  the  one 
more  remote  from  the  centre  is  the  greaier  by  W  sec.  6 ; 
also,  that  the  strains  in  two  diagonals  that  intersect  at 
an  unloaded  apex  are  equal  in  amount,  but  opposite  in 
character. 

All  bridges  must  be  calculated  as  always  sustaining  a 
permanent  or  dead  load,  which  is  the  weight  of  the  struc- 
ture, and  as  also  sustaining  a  moving  or  live  load,  gradu- 
ally advancing  from  one  end  and  gradually  passing  oflf  at 
the  other.  Each  member  of  the  truss  must  be  capable  of 
sustaining  with  the  prescribed  degree  of  safety  the  greatest 
strain  which  can  come  on  it  from  any  eomljinatiou  of  the 
two  loads.  As  the  effect  of  the  moving  load  is  to  cause 
strains  on  the  braces  that  sometimes  are  similar  in  kind  to 
those  caused  by  the  permanent  load,  and  sometimes  are 
opposite,  the  best  method  of  calculation  is  to  determine 
the  permanent  strains  due  to  the  weight  of  the  structure, 
and  then  to  take  each  weight  separately,  and  determine 
the  strain  caused  by  it  on  each  one  of  the  diagonals.  The 
sum  of  all  of  these  strains  will  give  the  maximum  strain 
due  to  the  moving  load.  On  all  but  the  diagonals  of  the 
extreme  panels  there  will  be  two  kinds  of  strain.  By  adding 
to  the  permanent  strains  the  temporary  ones  of  the  same 
kind,  we  determine  the  maximum  degree  of  this  class  of 
strains.  When  the  permanent  strains  are  less  than  the 
temporary  ones  of  opposite  kind,  we  subtract  them,  and 
thus  obtain  the  maximum  degree  of  the  latter  kind  of 
strain.  If  the  permanent  strains  are  the  greater,  the 
l.'race  will  only  be  subjectecJ  to  one  class  of  strains,  the 
temporary  strain  being  insufficient  to  reverse  the  perma- 
nent one. 

The  greatest  strains  in  the  chords  are  found  when  the 
whole  bridge  sustains  the  maximum  load  that  can  come  on 
it. 

The  maximum  strains  on  the  braces  may  be  expressed 
by  equations,  but  they  are  too  complicated  to  find  a  place 
here. 

Lattice  Bnd'jes. — The  strains  in  lattice  bridges  may  be 
calculated  as  in  other  bridges,  provided  care  is  taken  to 
keep  the  systems  of  triangulation  separate,  and  to  get  the 
strains  on  the  diagonals  only  from  the  weights  that  act  on 
the  system  to  which  they  belong.  As  the  greatest  strains 
in  the  chords  occur  when  the  whole  bridge  is  covered,  they 
arc  easily  fuund  by  a  proper  summation  of  the  incre- 
ments of  strain  brought  up  by  the  diagonals.  The  method 
of  tabulating  the  strains  due  to  each  weight  is  the  simplest 
and  most  satisfactory.  In  lattice  bridges,  as  usually  built, 
the  end  pillars  must  be  made  capable  of  safely  resisting 
the  transverse  strains  brought  upon  them  by  the  end  diag- 
onals. A  better  method  of  construction  is  to  change  the 
angles  of  these  diagonals,  and  to  bring  their  lower  ends  to 
the  end  of  the  bottom  chord. 

There  is  no  theoretic  advantage  in  lattice  trusses,  but 
there  is  a  practical  advantage  in  the  support  that  is  given 
to  braces  under  compression  by  those  that  intersect  them. 
However,  this  form  of  truss  is  not  in  favor  in  the  U.  S. 


In  the  truss  represented  in  Fig.  36  the  bracing  is  com- 
posed of  diagonals  and  of  vertical  posts  under  compres- 
sion. As  —  irgoes  to  the  left  abutment  and  -— TTto  the 
right,  the  strains  on  the  posts  will  be  the  shearing  strains, 

Trin  the  right 


and  will  be  -y  W  in  the  left  segment,  and 


/ 


segment.  The  method  of  transmittal  is  clearly  indicated 
in  the  diagram.  It  will  be  observed  that  in  the  case  rep- 
resented the  only  braces  under  strain  are  those  that  are 
parallel  in  their  respective  segments  to  the  two  that  meet 
at  the  apex  under  the  weight.  The  strains  in  these  diag- 
onals are  equal  in  each  segment,  being  obtained  by  multi- 
plying the  shearing  strains  by  sec.  9.     The  increments  of 


strain  in  the  chords  at  each  apex  are  -—  W  tan.  Q  in  the 

left  segment,  and  --Wtan.  B  in  the  right. 

In  this  truss  the  loads  arc  at  once  transferred  by  the 
posts  to  the  bottom  chord,  whence  they  pass  up  the  diag- 
onals to  the  next  posts,  and  so  forth.  The  determination 
of  the  strains  under  a  permanent  load  and  under  a  rolling 
load  may  be  made  as  heretofore  indicated.  AVhen  this  truss 
is  uniformly  loaded,  the  only  braces  under  strain  are  those 
in  each  half  truss  that  incline  upward  toward  the  nearest 
abutment.  The  strain  on  each  of  these  braces  is  n  Tl'sec.  &, 
and  the  increment  of  strain  at  each  apex  equals  «  JCtan.  Q, 
n  being  the  number  of  weights  between  any  brace  and  the 
middle  of  the  truss.  The  other  braces  are  strained  when 
the  truss  is  loaded  unequally.  The  strain  on  each  post  is 
n  W.  In  this  truss  there  are  no  members  under  opposite 
strains  at  different  times.  All  the  posts  sustain  compres- 
sion only,  and  all  the  braces  tension  only. 


There  is  another  form  of  this  truss  in  which  the  posts 
are  vertical  ties  sustaining  tension,  and  the  braces  are  in- 
clined struts  under  compression.  The  methods  of  calcula- 
tion, however,  are  not  changed,  nor  are  the  results  changed 
in  magnitude,  the  only  difference  being  that  the  strains  in 
the  bracing  are  different  in  character.  This  truss  is  less 
economical  than  the  other,  since  the  cross-section  of  a  tie 
does  not  change,  whatever  be  its  length,  while  an  increase 
in  the  length  of  a  strut  compels  an  enlargement  of  its  cross- 
section.  It  is  therefore  more  economical  to  make  the  longer 
braces  ties,  and  the  shorter  ones  struts. 

Lattice  Bridfjes  with  Vertical  Poatst. — In  these  bridges 
calculation  is  at  fault  if  the  braces  are  made  to  act  as  ties 
or  struts  at  will.  They  should  either  be  designed  to  act  as 
ties  only,  or  the  posts  should  be  omitted. 

Fig.  38. 


In  the  form  of  bridge  truss  shown  in  Fig.  38,  known  from 
its  inventor  as  the  '"  Fink  suspension  truss,"  the  transmis- 
sion of  a  single  weight  is  indicated  by  the  diagram.  There 
is  no  bottom  chord,  and  as  all  the  weights  ultimatelj"  reach 
the  ends  of  the  top  chord,  the  strain  in  this  is  uniform 
throughout.  The  posts  are  all  under  compression  and  the 
ties  under  tension.  This  truss  is  very  well  adapted  to  pre- 
serving its  form  under  all  changes  of  temperature.  It  is 
better  adapted  to  use  as  a  deck  than  as  a  through  bridge. 

Fig.  39. 


The  truss  shown  in  Fig.  39  is  known  from  its  inventor 
as  the  *'Bollman.*'  In  it  the  resolution  of  strains  is  ex- 
ceeding simple.  Each  post  rests  on  a  pair  of  suspending 
rods,  which  immediately  resolve  the  weight  into  its  com- 
ponents, and  carry  the  latter  directly  to  the  ends  of  the 
top  chord.  The  strain  on  the  latter  is  therefore  uniform 
throughout.  Strictly,  it  can  hardly  be  called  a  truss,  as 
each  suspending  system  is  entirely  independent  of  the 
others,  the  only  common  member  being  the  top  chord.  Ex- 
perience has  shown  that  the  panel  ties,  indicated  by  dotled 
lines,  are  necessary  to  the  stability  of  the  combination. 
Their  only  apparent  office  is  to  prevent  flexure  in  the  top 
chord.  This  system  is  not  as  economical  as  those  previously 
indicated. 

There  are  many  other  forms  of  truss,  which  lack  of  space 
compels  us  to  omit.  Those  specially  adapted  to  roofs  will 
be  found  under  that  head. 

lioicstrimj  Girders. — This  is  a  common  form  of  bridge, 
which  differs  somewhat  from  those  previously  given.  Ow- 
ing to  the  lack  of  parallelism  in  the  chords  the  strains  on 
the  braces  are  not  susceptible  of  representation  by  simple 
formulas.    The  strains  may  be  calculated  by  moments,  or  by 
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resolving  the  known  strains  at  either  abutment  into  their 
components  along  the  different  members,  thus  gradually 

l-iii.  40. 


^.<^-S:A7VV\7^, 


wiirkiiig  towards  the  middle.  The  pressure  on  the  left 
abutmeut,  from  the  weight  W,  is 

and  its  direction  is  vertically  downward.  As  it  is  the  re- 
sultant ol"  the  strains  in  A  and  F,  the  two  latter  may  bo 
found  by  a  parnllclograra  of  forces.  The  strain  in  A  is 
tlie  resultant  of  that  in  B  and  brace  1  ;  these  two  can  thrre- 
fi)re  bf  f'juiiil.  TliL-  strain  iu  brace  1  is  the  rcsultaut  of  the 
strain  in  brace  2  and  the  increment  of  strain  in  panel  G; 
these  may  Ihercfore  be  found.  The  total  strain  in  U  is  this 
increment  increased  by  the  strain  in  F.  The  strain  which 
generated  the  strains  in  IJ  and  brace  2  (whiL-h  may  be  found 
from  them)  is  the  resultant  of  the  strains  in  ])anel  C  and 
brace  ;5,  both  .of  which  can  thus  be  found.  By  this  method 
all  the  strains  due  to  this  weight  may  be  found,  and  their 
values  may  be  determined  by  the  scale.  Proceeding  in  a 
simibir  manner  for  every  other  weight  on  tlio  girdtT,  and 
tabulatiug  and  properly  combining  the  results,  we  can  find 
tlie  ma.vimum  strains  ou  each  member.  It  will  be  found 
that  the  strain.^  on  the  chords  are  nearly  uniform  through- 
out, but  the  .strains  in  the  braces  increase  towards  the  cen- 
tre of  the  girder,  the  reverse  of  what  takes  ])Ia<'u  in  the 
truss  with  parallel  chords.  The  strains  on  the  braces  are 
all  tensile,  except  that  small  compressive  strains  may  come 
on  the  middle  braces.  But  these  will  not  appear  in  largo 
girders,  whose  perniiinent  weight  is  very  much  greater  tiian 
the  passing  load.  It  is  a  practical  objection  to  this  form 
of  truss  that  it  is  not  well  adapted  to  receive  top  lateral 
bracing  nwir  its  extremities.  After  calculating  the  strains 
by  diagrtim,  Ihey  should  be  verified  by  calculating 'sonie  of 
the  chord  strains  by  moments.    As  the  weight  of  the  upper 

chord  or  arch  does  not  rest  on  the  lower  chord,  it  is  more 
accurate  to  omit  it  from  the  permanent  hiad,  and  to  calcu- 
late its  effect  separately  as  an  arch  with  a  tic. 
Fi<;.  4'2. 


The  method  of  calculation  indicated  applies  equally  well 
to  lish-belUed  girders,  as  Fig.  41,  or  lenticular  girders,  such 
as  Fig.  42,  which  is  the  atyie  of  truss  used  for  tho  Saltash 
brid-;e. 

damher  and  Deflection. — Bridges  arc  generally  built  with 
a  slight  camber  or  upward  arching,  so  that  when  they  are 
in  use,  and  all  the  parts  have  got  exactly  fitted  to  their 
places,  the  chords  will  bo  horizontal.  In  tho  central  span 
of  tlio  Boyno  lattice  bridge,  which  is  2fi7  feet  between  cen- 
tres of  piers,  the  camber  at  tho  centre  during  ciuistruction 
wiis  ;'ij  inches.  When  tho  false  work  was  removed  this  was 
reduced  to  \\  inches,  and  finally,  after  four  months'  use,  it 
was  found  to  be  less  than  1  inch.  The  dellection  of  a  bri<lt;o 
uiirler  a  load  is  almost  entirely  duo  to  the  shortening  of  tho 
upper  nan;;c  and  tlm  lenglbcninj;  'if  the  lower  one,  and  is 
pra<-tically  unalfeeteil  by  the  kind  of  bracing.  A  lattiee 
bri'lgc  and  a  plate  ginler  should  dtfiect  e(jiially.  At  the 
opening  of  the  Xowpiu't  and  Cincinnati  railroad  and  high- 
way bridj^e,  whoso  channel  span  is  420  feet  in  lengtli  ~ 
being  tlie  longest  truss  in  America— tlm  d<'fieetioii  at  tho 
mi'MIe  uinler  a  wei;;ht  of  five  locr)mntives  coupled  together 
was  1,1;  inches.  Tho  object  of  giving  a  briilge  a  camber 
is  ratiu.'r  for  the  sake  of  appearance  than  from  neeesHity, 
Unless  a  britli^e  deflects  so  much  as  to  change  the  vertical 
iiressurc  on  the  alintrnents  into  an  oblif|uo  one,  there  is  no 
iippreriablo  diminution  of  stren;;th. 

f'i>ntiunuHH  <!irfliyii.—\  ginler  or  truss  is  called  contin- 
uona  when  it  has  one  or  more  intermediate  supports  botwoon 
its  extremities. 

"When  a  loaded  gir<ler  is  balanced  on  a  siuKl"  ]>ier  at  or 
near  its  centre  the  u]iper  chord  is  subjeet  lo  lension  aiiii 
the   lower  one    to    compression,   and    the   girder    becomes 


curved,  with  its  convex  side  uppermost  being  in  fact,  two 
semi-girders  connected  together.  If,  however,  the  pier  bo 
removed,  and  the  girder  bo  supported  at  its  extremities,  the 


strains  in  the  chords  arc  reversed,  the  upper  one  being 
compressed  and  the  lower  one  extended,  and  the  girder  be- 
comes convex  on  its  lower  side.  If,  while  in  the  last  po- 
sition, tho  central  pier  be  replaced  so  as  to  form  two  spans, 
the  girder  becomes  continuous,  and  partakes  of  the  nature 
of  both  of  the  previous  cases.  Kacli  ehord  is  compressed 
in  some  places  and  extended  in  others,  and  becomes  a 
waved  line. 

The  girder  may  be  conceived  to  be  divided  into  three 
segments.  The  central  segment  B  B'  is  the  union  of  two 
semi-girders  which  balance  on  the  central  pier.  Tho  seg- 
ments A  B  and  B'  A'  are  two  girders,  supported  at  one  end 
by  tho  central  segment,  and  at  the  other  liy  the  abutments. 
The  central  segment  therefore  sustains  at  eaeh  extremity 
half  the  weight  of  an  end  segment,  besides  its  own  proper 
load.  The  juiints  B  and  B',  where  the  curvature  changes, 
are  called  the  /^o/;i/«  i>J  inflrction.  At  these  points  tho 
strains  in  the  chords  change  their  character,  the  strains  at 
the  points  themselves  being  zero.  The  chords  tliereforo 
might  bo  severed  at  these  points  without  danger.  The 
connections  would  be  maintained  by  the  bracing. 

The  positions  of  the  points  of  inflection  are  changed  by 
the  moving  load,  as  the  effect  of  tliis  load  is  to  increase  tho 
deflection  of  tho  segment  which  it  covers.  The  eflect  of  a 
load  on  A  B  is  to  bring  B  nearer  to  the  central  pier,  and  to 
carry  B'  further  from  it.  As  this  is  the  maximum  length 
of  A  Ti,  its  strains  must  be  calculated  for  that  length.  The 
samo  thing  would  hold  for  A'  B'  wlicn  the  train  came  from 
tho  other  direction.  The  central  segment  B  B'  becomes  of 
its  maximum  length  when  the  whole  girder  is  uniformly 
loaded,  and  the  points  of  inflection  must  be  determined  for 
this  U'nglh  also.  If  the  strengths  of  tlie  chords  be  i-aleu- 
lated  for  the  conditions  that  give  the  maximum  length  of 
tho  segments,  they  will  evidently  be  strong  enough  for  any 
other  cases.  The  maximum  strains  in  the  braces  occur 
before  the  moving  load  has  covered  the  first  segment,  and 
therefore  when  the  point  of  infleetion  is  nearer  the  aluit- 
ment  than  it  subsequently  becomes.  The  point  <d'  inflee- 
tion must  therefore  be  determined  when  each  brace  has  its 
maximum  strain. 

The  greatest  pressure  on  any  abutment  is  half  the  load 
on  tho  adjacent  segment  when  the  latter  has  its  maximum 
length.  The  greatest  pressure  on  the  central  pier  is  ecpial 
to  tho  load  on  the  central  segment  when  of  maximum 
len;;th,  increased  by  the  sum  of  the  synchronous  pressures 
on  tlie  two  abutments. 

The  easiest  way  to  determine  in  advance  the  points  of 
inflection  in  a  girder  is  to  find  them  by  trial  on  a  small 
pine  model.  In  practice,  the  point  of  inflection  may  be 
fixed  at  any  assumed  point  of  the  top  chorcl  by  severing 
the  chord  at  that  point,  and  slightly  lowering  theoutcrend 
of  tho  segment  that  restson  the  abutmi.;i;  until  the  severed 
ends  Just  separate.  Tho  point  of  inliection  in  the  lower 
cliord  will  he  very  nearly  vertical  i.nder  that  in  the  ujiper 
ehord.  The  point  of  inflection  in  the  adjoining  span  can 
be  found  from  the  known  strains  in  the  chords  over  tho 
central  ])ier.  The  ojieration  of  severing  one  of  the  chords 
was  trietl  at  the  Boyne  viaduct,  and  proved  successful. 

Ill  a  continuous  girder  of  three  spuns  the  nuvxinuim 
strains  in  tho  chords  are  as  follows  :  in  the  side  span  when 
both  side  spans  aro  covered  by  the  moving  Ioa<l,  and  tho 
centre  span  is  free;  in  the  centre  span  nhen  it  alone  is 
covered  :  over  either  pier  when  the  passing  load  covers  tho 
centre  span  iind  the  adjacent  side  span,  leaving  the  farther 
side  span  uncovered. 

When  a  continuous  girder  supports  a  iiermanent  load 
tho  strains  in  tho  bracing  are  not  all'ecled  Iiy  points  of  in- 
fleetion, but  only  the  strains  in  the  chords.  The  advan- 
tage of  colli  iniiity  arises  from  two  causes:  first,  from  the 
smaller  amount  of  material  in  the  chords;  secondly,  from 
tho  removal  of  a  certain  portion  of  their  weight  from  tho 
central  part  of  each  sjian  to  a  position  nearer  the  piers. 
The  latter  is  but  a  trifling  a<lvant»ge  in  continuous  giniers 
of  moilerale  spans  (say  under  1  :►<)  feet)  which  support 
passing  loads,  for  the  part  so  removed  forms  but  a  small 
proportion  of  tho  total  weight.  In  the  caso  of  a  ttxed 
load,  however,  the  saving  from  this  cause  is  eonsiderablo ; 
but  when  aeted  upon  by  a  moving  hunl  tho  O'lvantnges  of 
eoiilinuily  are  liable  to  be  overrated,  e-poeially  in  gir'lers 
of  siitall  spans,  for  it  will  bo  evident,  on  a  little  reflection, 
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that  when  the  points  of  inflection  move  under  the  influence 
of  the  passing  load,  a  greater  amount  of  material  is  re- 
quired than  if  their  position  remained  gtationarj;  and 
this,  moreover,  introduces  the  necessity  of  providing  for 
both  tension  and  compression  in  those  parts  i»f  the  chords 
which  lie  within  the  range  of  the  points  of  inflection  ;  this 
latter  objection  is  perhaps  of  little  consecjuence  when 
wrought  iron  is  used. 

A  subsidence  of  any  of  the  points  of  support  of  a  con- 
tinuous girder  will  cause  a  change  of  strain,  whose  amount 
it  is  quite  impossible  to  foresee,  and  which  may  seriously 
injure  the  structure,  or  perhaps  render  it  dangerous.  Hence, 
continuous  girders  should  be  avoided  wlien  the  foundations 
of  the  piers  are  insecure.  In  bridges  of  large  span,  where 
the  permanent  load  constitutes  a  large  portion  olthe  whole 
weight,  the  advantage  of  continuity  is  very  considerable. 

Girder  iciih  Fixed  Ench. — If  a  uniformly  loaded  girder 
of  uniform  section  is  built  into  a  wall  so  that  its  ends  are 
rigidly  held — as,  for  instance,  the  lintel  of  a  door — the 
strain  in  the  flanges  at  the  centre  will  be  one-third  of  what 
it  would  be  if  the  ends  of  the  girder  were  merely  resting  on 
the  walls,  and  it  will  be  just  half  of  the  strains  in  the 
flanges  at  the  ends. 

Fig.  44. 


Drmchn'dffes. — The  usual  type  of  drawbridge  in  the 
TJ.  S.  is  the  one  shown  in  Fig.  44.  The  truss  is  symmetri- 
cal, and  rests  on  a  turn-table  on  the  central  or  pivot  pier. 
Two  equal  openings  arc  provided  when  the  draw  is  turned. 
The  strains  on  such  a  drawbridge  are  very  difl"ercnt  when 
it  is  shut  from  what  they  are  when  it  is  open.  AVhen  the 
draw  is  shut,  the  truss  is  a  continuous  one  of  two  spans, 
and  liable  to  be  acted  upon  by  the  moving  load.  When 
the  draw  is  swung  open,  the  moving  load  cannot  come  on 
it,  and  it  consists  of  two  semi-girders  or  cantilevers,  con- 
nected together  over  the  pivot  pier.  In  the  first  case  the 
top  chord  is  under  tension  for  a  certain  distance  over  the 
pivot  pier,  and  under  compression  throughout  the  rest  of 
its  length.  The  reverse  holds  for  the  bottom  chord.  The 
positions  of  the  points  of  inflection  and  the  strains  must 
be  found  as  indicated  for  continuous  girders.  In  the  second 
case  the  top  is  in  tension  and  the  bottom  is  in  compression. 
It  is  therefore  necessary  to  make  these  chords  so  that  they 
will  be  able  to  resist  both  kinds  of  strain. 

The  practice  among  the  most  successful  American  bridge- 
builders  in  planning  drawbridges  is  to  consider  the  perma- 
nent load  as  at  all  times  supported  by  the  pivot  pier, 
whether  the  draw  be  open  or  shut.  The  rolling  load  only 
comes  on  when  the  draw  is  shut,  and  it  is  provided  for  by 
considering  the  draw  as  a  cuntinuous  girder  on  three  sup- 
ports. The  depth  of  drawbridges  is  generally  made  greater 
over  the  pivot  pier  than  at  the  ends.  This  gives  an  increase 
of  depth  where  it  is  needed,  while  the  tru.<s  is  kept  shallow 
at  the  ends,  where  any  increase  of  weight  beyond  what  is 
absolutely  needful  is  injurious,  as  increasing  the  strains 
when  the  draw  is  open.  Drawbridges  are  turned  by  gear- 
ing on  the  circumference  of  the  pivot  pier  worked  by  hand 
or  by  steam.  The  drawbridge  over  the  Mississippi  at 
Louisiana,  Mo.,  gives  two  clear  openings  on  each  side  of 
200  feet. 

Counter-hrnciiiff. — Braces  are  so  placed  as  to  carry  weights 
from  the  centre  towards  the  abutments.  Tie-braces,  there- 
fore, have  their  feet  nearest  the  centre  of  the  truss,  and 
strut-braces  have  their  heads  nearest  the  same  point,  so 
that  when  the  weight  has  passed  through  either  it  is  one  or 
more  panels  on  its  journey  to  the  proper  abutment.  AVhen 
loads  are  uniformly  or  symmetrically  distributed,  they  go 
undivided  to  the  nearest  abutment,  and  there  is  no  need  of 
counter-braces.  When  a  load  is  not  uniformly  distributed, 
a  portion  of  it  must  cross  the  centre,  and  go  to  the  farther 
abutment.  Counter-braces  are  those  whose  feet  if  they  are 
ties,  or  whose  heads  if  they  are  struts,  are  farthest  from  the 
centre,  and  their  office  is  to  carry  to  the  farther  abutment 
portions  of  the  unbalanced  weights  which  must  cross  the 
centre.  Some  engineers  use  them  only  in  those  parts  of 
the  truss  where  the  temporary  strains  from  the  moving 
load  exceed  the  permanent  strains  from  the  weight  of  the 
bridge,  and  are  opposite  in  kind.  Others  use  them  through- 
out the  truss.     The  former  is  the  more  general  practice. 

Ayu/le  tif  Evonomy. — Mr.  Stoney  concludes  that  in  isos- 
celes bracing  the  best  angle  for  the  braces,  in  order  that 
they  may  transmit  strains  to  the  supports  with  the  least 
amount  of  material,  is  45°.  He  also  concludes  that  when 
vertical  posts  are  used  the  best  angle  for  the  bracing  is 


about  55°  with  the  vertical.  The  writer  (see  Iron  Trnnn 
Brid'jes  for  Railroada)  concludes  that  for  a  series  of  strut- 
braces  the  angle  with  the  vertical  should  be  about  40°,  and 
that  for  a  series  of  tie-braces  the  angle  should  be  4o°. 

Arvhcd  liridffes, — The  graphic  method  of  calculating  the 
strains  in  braced  arches  has  been  indicated  as  the  easiest. 
In  the  first  printed  report  of  the  Illinois  and  St.  Louis 
Bridge  Company,  dated  May,  ISOS,  is  given  in  full  tho 
analytical  method  used  in  calculating  the  arches  of  their 
great  bridge,  to  which  reference  is  made.  It  will  only  be 
necessary  to  state  here  that  their  arches  were  assumed  to 
be  circular  with  the  ends  fixed.  At  the  close  of  this  article 
will  be  found  a  diagram  of  the  strains  on  one  of  the  side 
spans  of  this  bridge. 

Tuhiddr  Bridifes. — The  first  tubular  bridge  was  that 
known  as  the  Britannia,  and  its  dimensions  were  deter- 
mined by  experiment  on  a  model  78  feet  in  length,  or 
about  one-sixth  the  length  of  the  greatest  span.  The  fol- 
lowing formula  for  the  breaking  weight  was  deduced  from 
the  experiment : 

Ad 

w^  cx  Yf 

in  which  W  is  the  breaking  weight  in  tons,  A  the  square 
inches  of  metal  in  the  cross-section,  d  the  depth  in  inches, 
I  the  length  in  inches,  and  C  a  constant  which  for  rectan- 
gular tubes  was  found  to  be  21.5. 

Both  top  and  bottom  of  the  Britannia  bridge  are  cellular. 
This  form,  however,  is  not  now  considered  the  best  distribu- 
tion of  metal.  It  is  believed  that  if  the  metal  in  the  top 
cells  were  concentrated  into  a  pile  of  plates  at  the  centre 
of  the  cell,  more  strength  would  be  secured,  and  the  danger 
of  corrosion  would  more  readily  be  jtrovided  for.  In  later 
bridges  the  bottom  has  always  been  made  without  cells. 
The  strains  in  the  top  or  bottom  flanges  can  be  obtained 
from  the  formulas  already  given  for  flanged  girders.  Tho 
strains  in  the  web  are  only  the  shearing  strains,  and  the 
minimum  thickness  of  the  web  can  be  found  by  dividing 
the  greatest  shearing  strain  by  the  greatest  permissible 
strain  per  square  inch.  The  web  is  always  strengthened 
by  vertical  angle-irons.  The  general  opinion  among  Amer- 
ican engineers  is  that  the  day  of  tubular  bridges  |jas  passed 
away,  and  that  they  are  in  every  way  inferior  to  open-work 
truss  bridges. 

Depth  of  Truss. — The  strains  in  the  bracing  are  inde- 
pendent of  the  depth  of  the  truss,  but  those  in  the  chords 
vary  inversely  as  the  depth.  Therefore,  within  certain 
limits  it  is  economical  to  make  trusses  deep,  as  tho  strains 
on  the  chords — and  therefore  their  dimensions — are  dimin- 
ished, while  the  amount  of  material  in  the  bracing  is  only 
increased  by  the  increase  in  length  of  each  brace.  The 
following  table,  taken  from  Vose's  Mannnl  for  linHrotid 
EngineerHj  shows  the  usual  practice  in  the  U.  S. : 


Span,  Id  Teet. 

Depth  of  truss,  io  feet. 

Ratio. 

ion 

17 

^ 

laO 

21 

200 

25 

250 

28 

.  : 

300 

30 

Ty 

400 

40 

S 

Rolllnif  Loud  on  Bridges. — Tho  magnitude  of  the  rolling 
or  live  load  which  should  be  safely  carried  by  bridges  is 
differently  estimated  in  different  countries.  According  to 
Mr.  James  Laurie,  C.  E.,  the  English  authorities  assume 
li  tons  per  running  foot  for  each  track  on  short  railroad 
bridges,  and  1  ton  on  longer  ones,  lie  states  that  in 
France  a  dead  load  of  IJ  tons  per  running  foot  is  useil  in 
testing  railroad  bridges-of  less  span  than  G&^  feet,  and  1^ 
tons,  which  is  sometimes  reduced  to  1-^  tons,  for  bridges 
of  longer  span.  They  are  also  tested  by  running  trains 
on  at  various  speeds.  In  this  country  the  Pennsylvania 
and  the  Baltimore  and  Ohio  R.  Rs.  have  adopted  a  roll- 
ing load  for  all  bridges  of  H  tons  per  track  per  running 
foot.  The  shorter  the  s]ian  the  greater  should  be  the  as- 
sumed rolling  load,  on  account  of  the  greater  relative  length 
of  bridge  that  will  be  covered  by  the  locomotive.  A  s]pan 
of  5  feet,  as  a  cattle-guard,  may  have  to  sustain  from  one 
pair  of  locomotive  drivers  a  load  of  10  tons  on  its  middle 
point,  which  is  a  rolling  load  of  2  tons  per  foot  of  its 
length.  In  proportioning  highway  bridges  it  is  safe  to 
assume  a  load  of  SO  poumls  per  square  foot  of  surface,  al- 
though, according  to  Trautwine,  the  French  laws  assume  a 
maximum  load  of  only  42  pounds  per  square  foot.  E.xperi- 
ment  has  shown  that  with  picked  men  it  is  possible  to  get 
a  load  of  120  pounds  per  square  foot,  but  such  loading  can 
scarcely  occur  in  practice.  Allowance  must  be  made  in 
highway  bridges  for  heavy  concentrated  loads,  depending 
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on  tbo  locality.  The  London  bridges  are  Bomotimcs  trav- 
ersed by  load;^  as  great  as  .'i-1  tons  on  four  or  six  wheels. 

fitftur  of  Safety, — The  usual  fitrmulas  for  8treuj;th  of 
materials  give  the  weights  undur  which  they  will  just 
break.  lu  dc!?igning  bridges  the  maximum  straius  on  the 
members  are  mulliplied  by  some  number,  usually  5  or  G, 
and  the  members  are  then  pruportioncd  so  that  they  will 
just  break,  under  the  augmented  strains.  This  multiplier 
is  called  the  futtor  of  aofetif. 

Jh:ii'fiiin<j  of  Jin'i/fje  Trusnes. — The  work  of  designing 
bridgL"  trussfS  consists  of  two  distinct  parts.  The  first 
thing  to  be  done  is  to  determine  the  length  of  the  span, 
and  next  the  kind  of  truss  to  be  used,  and  its  depth.  Then 
the  straius  on  all  the  members  must  be  calculated,  assum- 
iug  an  approximate  weight  of  bridge.  The  calculations 
arc  the  same  whether  the  bridge  is  to  be  of  wood  or  <)t* 
iron,  the  only  difierenee  being  that  the  bridge  weight  will 


vary  according  to  the  material  useil.  After  the  first  deter- 
mination of  strains  the  sizes  of  the  different  members  can 
be  settled,  and  a  more  exact  determination  of  the  bri-lge 
weight  can  be  made.  The  strains  being  known  in  char;ic- 
terand  magnitude,  it  is  a  iiroblem  in  mechanical  engineer- 
ing to  design  suitable  members  to  meet  these  strains. 

Stniiii  S/iettH. — The  following  diagrams  of  vurinus  styles 
of  bridges  in  use  in  the  U.  H.  have  been  kindly  furnished 
by  the  builders.  Uu  each  member  is  jdaccd  tlio  maximum 
strain  in  tons  which  it  is  expected  to  sustain.  Compressive 
strains  are  marked  +  and  tensile  strains  — . 

Fixed  BuincKS. 

Bridge  over  the  Miasinaiffpi  at  St.  Louie,  Messrs.  Kads, 

Flad  &  Pfeifer,  engineers. — This   bridge  is  composed   uf 

fuur  arclied   trusses,   and  carries   a   ibmble- track   niihviiy 

tangent  to  its  lower  chord  at  the  middle,  and  a  wide  high- 


FlG.  45. 


way  20  feet  above.  On  a  single  arch  the  assumed  perma- 
nent hniil  is  1  tun  per  lineal  foot,  and  the  rolling  load  O.S 
ton.  (Fig.  46  shows  a  side  span.) 

Bridge  over  the  Ohio  at  Cincinnati,  built  by  the  Keystone 


Bridge  Company,  J.  IT.  Linville,  president. — Ti 
carries  a  single-track  railwiiy  on   a  level  with 
chord,  and  outside  of  each  truss  is  a  highway  sus 
cantilever  beams  suspended  below  tlie  trusses. 


lis  liridgo 
(s  bottiim 
taini'd  by 
The  per- 


^S^3       ^7/6        4-8Sy     -f-  9S7 


Fig.  40. 

1=50' 

*/08S     *//S0 


41210      4/2  3'f     +/^J*  1 


inancnt  IoikI  of  the  bridge  is  2J  tons  per  lineal  foot,  and 
the  rolling  load  is  taken  at  ]|  tons  for  tho  railway,  and  J 
of  a,  ton  for  the  highway,  making  a  total  rolling  load  of  2\ 


tons.    Each  truss  8ii)ipoits  oncliiilf  of  these  weights.  (l''ig. 
46  shows  channel  span.) 

Uridijc  deiii/ned  by  McNuinj,  Clajlin  it  Co. — This  bridge 
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is  on  the  ])lan  invented  by  tho  lat©  S3.  S.  Post.  Tho  fts- 
sunied  permanent  lr)ii<l  Is  l.S  tons  per  foot,  and  the  moving 
loud   1^  tuns  per  foot,   (See  Fig.  47.) 

Ihlil'jravcrthv  (thin  at  LiiuinvUfr,  Messrs.  Fink  AVunphn, 
engineers. — This  bridgi-  is  a  Fink  triangular  trusf,  and  it 
carries  a  single-track  railway,  with  sidewalks  fnr  font  pas- 
sengers. Tlie  jtermnnent  load  on  this  ^pan  in  U  (oub  per 
liTieiil  foot,  and  the  moving  load  l.^t  tons.  (Fig.  4H  shows 
Indiana  (>ha[ine)-span.) 


Jiridge  over  the  MtHtioiiri  at  Lravrnworlh,  huilt  by  the 
American  Bridge  Co.,  L.  B.  Bnnmcr,  president.— This  is  a 
Pout  briilge,  and  is  designed  tor  a  singU'-trnek  railroad, 
besides  being  used  fnr  highway  traflie  when  not  occupied 
by  cars.  The  permanent  biail  on  Ibis  span  i.s  l.l>  Ions  per 
lineal  foot,  and  tin-  moving  load  is  a>Hnined  an  1,.'>  tons  fur 
two  panels,  l.li.i  Ions  lor  the  next  two  panels,  and  I.I-  tons 
fur  the  remainder  of  the  bridge.  (See  Fig.  MK) 

Bridgv  nrrr  ihi'  MiMHutiri  at  St.  CharteH,  built  by  tho  Bal- 
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tiniore  Bridge  Co.,  C.  Shaler  Smith,  president  and  chief 
engineer. — This  is  a  double  triangular  bridge,  carrying  a 
single-track  railway.     The  permanent  load  on  one  truss  is 


/ 
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1.12  tons  per  lineal  foot,  and  the  assumed  rolling  load  is 
the  same ;  but  in  tie  and  post  strains  allowance  is  made  for 
the  concentrated  weight  of  the  engine.  (See  Fig.  50, J 

Fig.  50. 
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Brififje  doitrfncd  htf  the  Detroit  Bridrje  Co.,  Vi^ .  S.  Pope,  1  for  a  single-track  railway.     The  assumed  permanent  load 
president  and  engineer. — Thisisa  Whipple  bridge,  designed  I  of  bridge  is  1.05  tons  per  lineal  foot,  and  the  assumed  roll- 
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ing  load  is  1.3  tons  per  foot  on  100  lineal  feet,  and 
ton  on  the  rest  of  the  bridge.  (See  Fig.  51.) 


0.00 


Tirid<jc  over  the  Ohio   at  LnuinrUlr,   viiliny  spnu,  Messrs. 
Fink  &  Vaughn,  engineers. — This  is   a  Fink   suspension 


Fig.  52. 
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truss,  carrying  a  single-track  railway  and  footwalk.  The 
permanent  load  on  this  span  is  \\  tons  per  lineal  foot,  and 
the  assumed  rolling  load  1.3  tons.  (See  Fig.  52.) 

Bridfje  ocer  the  Connerticfit  at  Middfetown,  built  by  the 
Keystone  Bridge  Co.,  .T.  II.  Linville,  president. — This  is  a 
single-track  railway  bridge,  and  may  be  called  a  long-panel 
lattice  bridge,  or  a  triangular  bridge  of  four  systems  of 
triangulation.  The  permanent  load  is  0.8  ton  per  lineal 
foot,  and  the  assumed  rolling  load  2  tons  per  foot.  (See  Fig. 
53.) 

Bridfje  over  the  Connecticut  at  Wijidaor  Locks,  Messrs. 
James  Laurie  and  Theodore  G.  Ellis,  engineers. — This  is  a 


Whipple  single-track  railway  bridge.  The  as?umcd  per- 
manent load,  allowing  for  snow,  is  I.GStons  per  lineal  foot, 
and  the  rolling  load  1.12  tons.  (See  Fig.  54.) 

Drawbridges. 
Draichridge  over  the  Missixtippi  at  Rock  Island,  built  by 
the  Baltimore  Bridge  Co..  C.  Shaler  Smith,  president  and 
chief  engineer. — This  drawbridge  is  a  reversed  AVhijiple, 
carrying  a  highway  on  its  lower  chord,  and  a  single-track 
railway  halfway  between  the  two  chonls.  The  permanent 
load  is  1.85  tons  per  lineal  foot,  and  the  rolling  load  2 J 
tons  per  foot.  (See  Fig.  55.) 
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Dnnchri'df/c   over  the   Missouri  at  HoouviUc,  buiIt  by  tho 
American   Bridge  Co.,   Messrs.   llembcrlc  <fc  Coolidgc,  en- 


gineers.— This  is  a  Post  drawbridge  for  a  single-track  rail- 
way. The  jiormancnt  load  is  uue  tun  per  lineal  foot,  and 
the  rolliug  load  li  tons  per  foot.  (See  tig.  6t>.) 

Driucbridtjc  desiyitcd  by  the  Detroit  Uridtje  Co.y  Willard 
S.  Pope,  president  and  chief  cn^int'er. — This  is  a  uioditied 
Whipple  drawbridge  for  a  singlc-tnu-k  railwtij'.  The  pcr- 
uiunent  load  is  O.'Ja  ton  per  lineal  foot,  and  tho  assumed 
rolling  load  is  IJ  tons  per  foot.  (Sec  Fig.  57.) 

Vrnirhridfje  denigntd  by  McXftlry,  Clajlin  d'  Co. — This 
is  u  Post  drawbridge,  carrying  a  single-track  railway.  The 
permanent  load  is  U.76  ton  per  lineal  foot,  and  the  assumed 
rolling  load  is  l.o  tons  per  foot.  (See  Fig.  i>S.) 

iJraicbridt/e  ovrr  White  River,  near  Jaeknonport,  Ark., 
built  by  the  Baltimore  Bridge  Co.,  C.  Shaler  Smith,  presi- 
dent and  chief  engineer. — This  drawbridge  is  composed  of 
two  Pratt  trusses,  with  independent  suspension  system  for 
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pustnining  tho  oantilovors  when  tho  ilriiw  '\^  uprn.  Tho 
butfom  chords  are  stiflVned  with  Phn-nix  polumns,  rci  as  to 
resist  the  comprossivn  strains  jjoneratt-d  when  the  draw  itf 
open.  Tho  suspciL^iion  n>dr<  puss  over  a  lower  \vhich  is 
liitigcd  at  H,  It,  f<(i  as  not  to  infrrfcri'  with  the  contractiim 
of  tho  (op  chord.     Therefore  in  this  drawbridge  tho  girder 


is  not  continuous.  The  prrmiiuent  load  is  \  ton  ])er  linnil 
fool,  and  the  assumed  mlling  load  is  LIU  tons  per  foul. 
(See  Fig.  .')!>.) 

Dratrhridi/r  ,„■>,■  thr  Cimdurlond  nt  r/.ii/-«n7/. ,  Alb.rt 
Fink  nnd  I".  W.  \'jiuKhn,  engineer.**. — This  is  a  Warren 
girder,  or  trian;;ular  driiwbriili^e  for  a  sinj;le  (rack  railway. 
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The  permanent  load  is  0.55  ton  per  lineal  foot,  and  the 
rolling  load  1.12  tons  per  foot.  (.See  Fig.  fiO.) 

( Fur  further  information  reference  is  made  to  the  follow- 
ing publications :  Lmuj-npan  Rnilwnij  liriiitjes,  B.\kkr  ; 
IVicon/  of  lin'tlfje  Cfmstrnctinn,  Haupt;  Cattt  and  Wrought 
Iron  liridije  Constrin-tinu,  Hi'MBER;  Iron  Trms  Bridffesfor 
Itaihumds,  Mereull  ;  Civil  Etifjineeriny,  Ba\ki\e:  Strains 
on  Strurtiirrt  o/  Ironwork,  SHIELDS;  Stren;/fh  of  Bridi/es 
and  /^»oA\  SnREVE;  Theori/  of  Strains,  STO}iF.Y  ;  En;/inecr'n 
Pocket- ijook,TRAVT\viyF,:  W ronfiht- Iron  Br idtjca  and  Roofs, 
U.vwiN;  Manual  for  HaHroad  Enrjinecrs,  VoSE  ;  Mechanics 
of  Enifinecrinf/,  Weisbach.  See  also  engineer's  reports  on 
the  Britannia,  Victoria,  St.  Louis,  Kansas  Citv.  and  Quincy 
bridges.)  W.  E.  Merrill. 

Flexure,  Point  of  Contrary,  a  point  at  which  a 
curve  from  being  conea\'e  in  a  given 
direetion  becomes  convex,  or  the  re- 
verse. Thus,  S  is  a  point  of  contrary 
flexure  (or  a  poiat  of  inflection)  of 
the  curve  P  S  Q,  because  at  this  point 
the  curve  ceases  to  be  concave  down- 
ward, and  becomes  convex  downward 
— that  is,  concave  upward.  When  a 
curve  is  concave  downward,  the  dif- 
ferential of  the  ordinate  decreases 
algeliraieally  as  the  abscissa  in- 
creases; the  second  diff'erential  of  the  ordinate  is  therefore 
ncjativc.  When  the  curve  is  convex  downward,  the  <lif- 
ferential  of  the  ordinate  is  an  increasing  function  of  the 
abscissa,  and  consequently  the  second  differential  of  the 
ordinate  is  positive.  Hence,  at  a  point  of  inflection  the 
second  differential  must  change  sign,  which  it  can  only 
do  by  reducing  either  to  0,  or  to  cc  — .  At  a  point  of  in- 
flection the  radius  of  cnrvatKre  of  the  curve  changes  sign 
— .  At  such  a  point  the  radius  of  curvature  is  usually 
equal  to  infinity — that  is,  for  an  infinitesimal  distance  the 
curve  may  be  regarded  as  a  straight  line. 


Contrary  Point  of 
Flexure. 


I  the 
W.  G.  Peck. 


Flied'ner   (Rev.   Tiieodor),   D.  D..  one   of  the   most 
successful  Christian   philanthropists  of  the    century,   and 
founder  of  the  institution  of  Protestant  deaconesses,  was 
b.  Jan.  21,  ISOO,  the  son  of  a  clergyman  at  Eppstein  near 
Wiesbaden,  and  d.  at  Kaiserswerth,  the  scene  of  his  labors, 
Oct.  4,  1S64.    lie  was  a  plain,  unpretending  German  pastor 
of  great  working  power,  indefatigable  zeal,  fervent  piety, 
and  rare  talent  of  organization.    Left  an  orphan  at  the  age 
of  thirteen,  he  studied  at  Giessen.  Giittiiigen,  and  Ilerborn, 
was  for  one  year  tutor  in  a  family  at  Cologne,  and  began 
to  doubt  his  fitness  for  the  ministry  when  he  received  an<l 
accepted  in  Nov.,  1S21,  what  he  considered  a  providential 
call,  with  tlie  promise  of  a  salary  of  180  Prussian  dollars, 
from  a  small  Protestant  colony  at  Kaiserswerth,  a  Roman 
Catholic   town  of  1800  inhabitants  on  the  Lower  Rhine, 
below    Diisscldorf.      He    walked    there   to    save    expense 
to  the   poor  congregation.      Four  weeks  after  he  liad  en- 
tered upon  his  duties  the  silk-factory  of  Preyer  &   Peter- 
son, which  furnished  the  chief  support  to  his  parishioners, 
failed.     But  this  failure  proved  his  success.     It  led  him  to 
undertake,  in  the  spring  of  1822,  a  coUteting-tour  to  keep 
the  struggling  congregation  alive.    At  first  he  was  shy  and 
discouraged,  but    a   brother  pastor,  Ddring  of   Elberfeld, 
told  him  that  he  needed  only  three  requisites,  "patience, 
impudence,  and  a  ready  tongue,"  and  introduced  him  to 
a  Mr.  Frowein,  who  gave  him  40  thalers.     By  the  end  of 
the   same  week    Fliedner  could   return   with  1200  thalers. 
This  was  only  the  beginning  of  much  greater  things.     By 
exjierience  and  perseverance  he  became  one  of  the  greatest 
beggars  in  the  service  of  Christ.     The  same  year  (June  1. 
1823)  he  made  a  tour  to  Holland  and  England,  which  not 
only  resulted  in  a  permanent  endowment  of  his  congrega- 
tion, but  suggested  to  him  the  idea  of  his  benevolent  insti- 
tutions.    '"In  both  these  Protestant  countries."  he  tells  us 
himself,  "I  became  acquainted  with  a  multitude  of  cha- 
ritable institutions  for  the  benefit  both  of  body  and  soul ;  I 
saw  schools  and  other  educational  organizations,  almshouses, 
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orphanages,  hospitals,  prisons  and  societies  for  the  reforma- 
tion of  prisoners,  liihlo  and  missionary  societifs,  etc.  etc.; 
and  at  the  sunie  time  I  ob.servpd  (hat  it  was  a  living;  faith  in 
Chrii't  which  had  called  almost  every  one  of  these  institu- 
tions and  societies  into  life,  and  still  preserved  them  in  ac- 
tivity. This  evidence  of  the  practical  power  and  fertility 
of  suel>  a  principle  had  a  most  powerful  inlluence  in  slrength- 
eningmy  own  f;iit!i."  Thejiraetieal  Christianity  and  philan- 
thropy of  Holland  and  Kugland  inspired  Kliedner  to  similar 
zeal,  and  he  repaid  the  deht  by  the  hapjiy  inlliicnce  which 
his  deaconesses'  establishment  exerted  upon  Kngland  and 
other  countries.  Many  a  visit  to  Kaiserswerth  since  that 
time  has  been  an  inspiration  to  nuble  deeds  of  charity. 

Fliedncr  made  two  more  journeys — to  Ilulland,  Kngland, 
and  8cotIand  (in  IS;J2  and  ISoiJ),  in  the  interest  uo  more 
of  his  congregation,  but  of  his  institutions.  He  also  visited 
the  U.S.  in  IS4'J,  Twice  he  travelled  to  the  Kast — in  ISJl, 
to  aid  Bishop  Cobat  in  founding  a  liousc  of  deaconesses  in 
Jerusalem,  and  again  iu  18j7.  when  ho  was,  however,  too 
feeble  to  proceed  I'artlier  than  .Talfa. 

In  his  work  ho  was  powerfully  aided  by  both  his  first 
and  second  wife,  wlu)  seemed  predestinated  for  him,  and 
had  the  charge  of  his  institutions  at  homo  while  he  was 

Promoting  their  interest  abroad.  **  Twice,"  said  lie,  '' liavo 
experienced  that  in  seeking  some  one  for  the  service  of 
the  Lord,  I  have  found  the  best  blessing  for  myself."  King 
Frederick  William  IV.  of  Prussia  and  liis  qufcn  l-^lizaboth 
took  the  most  cordial  interest  in  his  labors  tor  the  sick  and 
poor,  granted  him  several  amliences,  furnished  him  liber- 
ally with  means,  and  foundcl  a  t'liri^tiaii  hosjtital  with 
deaconesses  at  Berlin  (  Bethany)  after  the  model  of  Kaisers- 
werth. 

Fliedncr  ft  liifititiitimtit. — In  the  parsonago  garden  at 
Kaiserswerth  there  still  stands  tho  little  summer-house, 
with  one  ro()m  of  ten  feot  square  and  an  attic  over  it, 
which  was  the  first  asylum  for  released  female  prisoners 
and  the  humble  cradle  of  all  Fliedner's  institutions. 

Tlie  must  important  of  these  is  tho  institution  of  Evart- 
fjrlivnl  D/^acoufHtiCH,  founded  in  18;50.  It  was  intended  to 
be,  and  is  in  some  sense,  a  revival  of  the  apostolic  office 
of  dca-onesscs,  which  continued  in  the  Church  for  several 
centuries,  but  it  resembles  more  tho  active  sisterhoods  of 
the  Roman  Church,  and  may  be  regarded  as  a  Protestant 
counterpart  of  the  Sisters  of  Charity,  divested  of  all  ascetic 
ami  monastic  features.  The  apostolic  deaconesses,  such  as 
Phcehc,  were  congregational  officers,  and  visited  tho  sick 
and  the  poor  at  their  homes.  The  Kaiserswerth  deacon- 
eases  may  also  bo  employed  for  parochial  activity  ('/V- 
mfiiul'-p/{'-;f>],  but  they  are  usually  connected  with  hospi- 
tals, orphan  asylums,  prisons,  and  other  public  institutions. 
The  immense  usefulness  of  regularly  trained  nurses  is  ap- 
parent in  every  largo  city  at  all  times,  and  more  especially 
in  times  of  war  and  raging  epidemics.  This  was  strikingly 
illustrated  by  experience  in  tho  Crimean  war  ( 1  S.'>(i),  which 
first  popularizeil  the  institution  in  ICiiglaiid  through  tho 
labors  of  Miss  Florence  Nightingale;  in  the  Sleswiek- 
Ilolstcin  war  ( IS(it),  the  Prussian -Austrian  war  (ISfiO),  tho 
Franco-dcrman  war  (1S70),  us  well  as  in  our  own  civil  war 
(iSlil-OJ). 

The  ordinary  government  of  tho  mother  institution  is  in 
tho  hands  of  the  principal  chaplain  or  superintendent.  Tho 
sisters  have  a  vote  in  tho  election  of  the  head-sisters  or 
matrons  and  in  the  admission  of  new  deaconesses.  Ap])li- 
cants  must  be  from  18  ti>  10  years  of  ag<'.  <»f  sound  healfh, 
Christian  character,  and  good  eli-mentary  and  doini'stio 
training;  thi'y  must  furnish  a  narrative  of  tlicir  previous 
life,  and  gi\'e  the  motives  which  induce  th(;m  to  ilevoto 
tbem.'^elves  to  this  life.  They  must  undergri  a  probation 
from  six  numths  to  three  years, ai^eording  to  circumstances. 
After  this  they  arc  either  dismissed  or  consecrated  to  the 
Work.  They  take  no  vows,  but  engage  theniselves  to  tho 
institution  for  five  years,  at  tho  end  of  which  they  are  at 
liberty  to  leave  or  to  renew  their  engagement ;  but  they  can 
leave  at  any  time  and  nmrry  by  giviiig  three  months'  pre- 
vious notice.  They  wear  a  simple,  clu-erful,  and  convenient 
bluo  dress  and  apron,  witli  a  white  cap  and  collar,  and 
receive,  hesiiles  free  living,  twenty-fivct  dollars  a  year  as 
pocket-money;  when  sick  or  disabh-d  they  are  hiipported 
by  tlio  institution,  unless  they  havt?  sufficient  means  of 
their  own.  They  urc  divided  into  two  classes — nursing 
listers  ( Pfh;f»<rhirrHtrni)  and  teaching  sisters  { Lvhr- 
Mrhirrnfrni).  The  former  attend  to  the  care  of  tho  sick,  tho 
j)onr,  tho  children,  ami  the  prisont-rs  and  falh-n  women 
( Kvitukrnjifhijfl,  Annrnjtjtrf/r,  Kiinlcrpflt'f/r,  (ir/aii/frnrn- 
ttii'f  Afiii/iiii/niriipflftfr) ;  the  latter  train  probationers  for 
the  office  of  deaconesa,  teach  orphans,  conduct  infant 
SL'booN  and  higher  Hehr>ols  for  girls. 

With  the  Ilfiuse  of  Deaconesses  at  Kaiserjiwerth  nro 
connected  a  hospital,  an  infant  school,  nn  orphan  home, 
an  asylum  for  insane  females.  In  \HStt  more  than  sixty 
Kaiserswerth  deaconesses  were  at  work  in  dillVrent  places. 


At  the  time  of  Fliedner's  death  the  number  of  deaconesses 
exceeded  400,  in  1806  it  amounted  to  490.  in  1873  to  547 
(including  144  probationers).  Many  clergymen  also  ap- 
plied to  Fliedner  for  parish  deaconesses,  wlio  labor  under 
the  direction  of  the  pastor  and  congregation.  In  the  Aus- 
Iro-Prussian  war  of  18CG  the  various  "deaconess  houses" 
of  Germany  furnished  284  nurses  to  the  military  hospitals. 
besides  receiving  a  large  number  of  sick  and  wounded 
into  their  own  establishments;  and  of  these  nurses.  1(1 
were  from  Kaiserswerth.  The  Mother  House  fulfils  the 
mission  of  a  large  normal  school  for  the  training  of  women 
to  the  care  of  the  pour  and  suft'ering,  nnfl  has  given  ri.-e  to 
nmny  similar  instituti()ns  in  (Jermany  ami  other  lands. 
There  Florence  Xightiogalc  was  ins|)ired  for  her  noble 
mission  in  the  Crimean  war,  and  Dr.  Passavant  for  the  es- 
tablishment of  a  Christian  hospital  in  Pittsburg.  Institu- 
tions of  deaconesses  and  Christian  hospitals  have  since  been 
founded,  mostly,  tliough  by  no  means  exclusively,  after  the 
model,  and  with  more  or  less  co-operation,  of  Kaiserswerth 
— at  Paris  (founded  by  Kcv.  A'ermeil  and  Kev.  Valettc. 
1841),  at  Strasburg  (1812),  at  Echallens  in  the  Canton  do 
Vaud  (1843).  at  l>rcsden  (ISlll.  at  Berlin  (1S(7).  at  Pitts- 
burg (184'Jl,  at  Iliehen  near  Bale  (1852),  at  Xeudettelsau 
and  Stuttgart  (lS5lJ).at  Ziirieh  ( 18o8),  at  Hamburg  08i"'y). 
at  Londtm  (18Gl).at  Copenhagen  (18(52),  at  Constantinople 
(I8J2).  at  Alexandria  (1S;")7).  at  Smyrna  (185.3),  at  Jerusa- 
lem (1851),  at  Brooklyn.  N.  Y.  (1874).  In  the  year  1873 
there  wore  34  houses  of  Protestant  deaconesses,  with  more 
than  1700  sisters. 

Literature. — Fliedner  :  Colfectoircittc  nnch  Ifolfand, 
Essen,  1831,  2  vols.;  Burh  der  Miirtifrer  rfrr  eramjel. 
Kirche,  1852  scrj.,  with  a  supplement,  in  3  vols.;  Kurze 
Oearfiiclite  der  Entntehnufj  drr  ernten  evaiiff,  L{tf,rnnu»tftftrii 
zn  Kaiseraicerth  {des  A»i/ls^  der  DiakontHncn-Muttcr-IJaiiscit 
utid  dea  Huttpitith),  1856;  Jri..  Dissklhoff  (Fliedner's 
successor):  Navhricht  iiher  daa  DiakouifiHoiwerk  in  der 
christfiehen  Kirche  .  .  .  xind  ubcr  die  DiahfuiuMm-Aunlff/t 
zn  Kaixcrstccrtk,  5th  ed.  1867;  Cathkrine  Winkwoktm  : 
Li/'e  of  PnHtor  Fliedner  of  KditerHwerth,  translated  from 
tho  German  (which  first  aj)peared  in  tho  h'niscrawerth 
Ahnntiac  for  1806),  London,  1807;  Miss  Flokknoe  NifiiiT- 
INGAKE  :  Arcount  of  the  Jiistitiition/or  Deaconexaen,  London, 
1851;  Deav  Howson  (of  Chester):  DcftemicuscHf  London, 
18G2;  ^y.  F.  Stevenson:  ]*nii/iii;/  and  Worf.-iu;/,  1802.  re- 
published in  New  York;  J.  M.  Lroi.ow:  ]y'>iiinit'n  H'or/- 
■ill  the  C/iitreh,  L<mdon,  1866;  also  tlie  annual  rej)orts  and 
other  periodical  publications  of  Kaiserswerth. 

PlIILU'  ScnAFF. 

Flin'ders  (Matthew),  English  navigator,  h.  in  Liu 
colnshire  in  17'H);  went  to  New  Holland  in  17'.'5.  ami  with 
Bass  discovered  Bass's  Straits  in  17U8.  Exploring  the 
southern  coast  of  Australia,  he  discovered  the  Gulfs  of 
Spencer  and  St.  Vincent.  Putting  in  at  the  Isle  of  France, 
ho  was  held  prisoner  by  tho  Frin»-h  tliere  from  1803  to 
ISIO,  but  was  released,  and  d.  in  England  July  19,  ISl  I. 
Published   Voi/aye  to  Terra  Auslntlift  in  LSI  1. 

Flinn,  tp.  of  Lawrence  co.,  Ind.     Pop.  067. 

Flint,  a  variety  of  quartz,  massive,  dull-colore<l.  and 
dark,  wiili  translucent  edges,  fouml  especially  in  nodubs 
in  ehalU-bcds,  and  on  microscopic  examinalion  found  to 
consist  largely  of  the  fossil  frustules  of  diatoms,  tho  spicula- 
of  sponges,  ami  tho  like.  Its  nodules  freriuently  eimhtse  a 
largo  fossil.  Specific  gravity,  2.6.  In  pre-historic  times 
it  was  extensively  used  as  tho  material  for  knives,  arrow- 
heails,  and  other  weapons,  its  peculiar  eonchoidal  fracture 
and  sharp  edges  fitting  it  well  for  such  uses.  Its  use  for 
striking  lire  with  steel  and  tinder  is  a  thing  of  the  iiast,  as 
is  its  cutployment  for  a  similar  use  in  firearms.  Flint  is 
emjdoye'l  in  making  some  kinds  of  glass,  and  grountl  fiints 
are  an  ingredient  of  porcelain-ware.  Flint  is  in  some  places 
used  as  a  building-stone.  In  the  U.  S.  the  Inunstones  of 
tho  paheozoic  limestone  strata  pass  into  flint,  and  havo 
been  shown  to  be  of  precisely  similar  origin  to  the  true  cre- 
taceous flint. 

Flint,  tp.  of  Benton  co..  Ark.     Pop.  1701. 

Flint,  i-nst-tp.  of  Pikooo.,  III.     Pop.  403. 

I'lint,  city  ami  t]>.,  capital  of  Genesee  eo.,Mieh.,  at  the 
junetinn  of  the  Cliicago  and  Lake  Huron  and  tho  Flint 
and  P<Ve  Miirtiuette  It,  Its.,  60  miles  N.  W.  of  Detroit. 
Tho  Michigan  Institution  for  the  Deaf,  (ho  Dumb,  and  the 
Blind  is  located  here.  It  has  2  national  hanks,  .'t  weekly 
newspapers,  a  city  hall,  a  eourt-hoii.se,  a  large  union  school- 
bouse.  7  ehurehes.  1  I  steam  saw-mills(  luaiiulacturing  about 
50,11(1(1, IMH)  iVet  of  lumber  annually),  and  a  ladies'  library 
association.     City  pop.  5380  ;  tp.  udditi<inat,  2112. 

It.  W.  Jensv,  En.  "Gkskskk  Demociiat." 

Flint  (Ann).  D.  D.,  b.  nt  Windham,  Conn.,  Aug.  ft, 
1765;  gradiuited  nt  Yale  College  1785;  was  tutor  at  Brown 
ITniversity  I780-'.IO  ;  and  wa-*  ordained  minister  of  the  .<«  c- 
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ond  Congregational  church  in  Hartford,  Conn.,  Apr.  20, 
1791.  D.  Mar.  7,  1825.  Published  Geometry  and  Tn'go- 
nometrif,  \r!fh  a  Ti-mthenn  Surcei/iitr/ (ISOQ),  and  translated 
j-crmons  of  Massillon  and  Bourdaloue. 

Flint  (ArsTiN),  M.  D..  a  distinguished  author,  pro- 
fessor in  several  medical  colleges,  etc.,  b.  in  Petersham, 
Mass.,  Oct.  30,  1812  ;  graduated  iu  the  medical  department 
of  Harvard  University  183;i  ;  was  one  of  the  founders  of 
the  Buffalo  Medical  College,  and  professor  of  theory  and 
practice  in  it  from  lS47to  1853.  Also  established  the  Buf- 
falo Medical  Jounial.  In  184f  was  called  to  the  Hush 
Medical  College  in  Chicago.  Occupied  for  four  years  the 
chair  of  theory  and  practice  in  the  medical  department  of 
the  University  of  Louisville,  and  for  three  winters  (1858- 
61)  was  professor  of  clinical  medicine  in  the  New  Orleans 
School  of  Medicine.  lie  removed  to  New  York  City  in 
ISjU.  was  made  one  of  the  attending  physicians  to  Bellevuc 
Hospital,  and  appointed  to  the  chair  of  principles  and  prac- 
tice of  medicine  and  clinical  medicine  in  the  Bellcvue 
Hospital  Medical  College,  a  position  he  now  holds.  Also 
fur  a  brief  time  filled  a  professorship  in  the  school  of  the 
Long  Island  Medical  College  Hospital.  Dr.  Flint  is  the  au- 
thor of  several  standard  works  in  the  profession.  In  1852 
he  published  clinical  reports  On  Continutd  Ferrr;  Chronic 
Pleurisy  in  1853;  Dysentery,  \^h^\  Physical  Exploration 
in  the  Ditirfnosis  of  Disease  of  the  Respiratory  Orr/ans, 
1856  ;  Dincanes  of  the  Heart,  1859-70  ;  Principles  and  Prac- 
tice of  Medicine,  1806.  Some  of  these  works  have  passed 
through  several  editions.  Paul  F.  Eve. 

Flint  (Austin,  Jr.).  M.  D..  son  of  the  preceding,  b.  at 
Northampton,  Mass.,  Mar.  28, 18.30  ;  studied  medicine  1854— 
50  at  the  University  of  Louisville,  Ky.,  and  graduated  1857 
at  the  Jefferson  Medical  College,  Philadelphia  ;  was  editor 
of  the  Buffalo  Medical  Journal,  and  professor  of  physiology 
and  microscopical  anatomy  in  the  University  of  Buffalo 
185S-59  ;  became  professor  of  physiology  in  the  New  York 
Medical  College  1859,  and  in  New  Orleans  Medical  School 
1860;  studied  in  Europe  under  Bernard  and  Robin,  and  in 
1861  became  professor  of  physiology  and  microscopieal 
anatomy  in  Bellevue  Hospital;  has  held  the  chair  of  physi- 
ology in  Long  Island  College  Hospital  ;  author  of  The 
Physiolo'iy  of  Man  (5  vols.,  1S66  eeq'),  Manual  of  Chemical 
Examination  of  Urine  (1870),  and  Aeir  Excretory  Function 
of  the  ii're;- (1809),  which  received  a  prize  from  the  French 
Academy  of  Sciences.  His  last  appointment  is  that  of 
surgeon-general  of  New  York  State,  by  its  governor. 

Flint  (Charles  Lewis),  b.  at  Middleton,  Mass.,  May  8, 
1824:  graduated  at  Harvard  University  in  1849:  studied 
hiw,  but  in  1852  became  secretary  of  the  State  Board  of 
Agriculture  of  Massachusetts,  a  position  which  he  still 
holds  (1874).  Besides  full  and  valuable  annual  reports,  he 
has  published  The  Arjriculturc  of  Massachusetts  (Z  vols., 
1853-54),  Grifsses  and  Forage  Plants  (1857),  Milch  Cows 
and  Dairy  Farming  (1850),  Harris's  Insects  Injurious  to 
Vegetation,  and,  with  Gr.  B.  Emerson,  Manual  of  Agricul- 
ture, a  text-book  for  schools. 

Flint  (  Henry),  b.  at  Dorchester,  Mass.,  1675  ;  graduated 
at  Harvard  University  in  1093  :  was  tutor  in  Harvard  Col- 
lege, Mass.,  1705-54.  and  d.  Feb.  13.  1760.  In  1700  was 
made  a  fellow  of  Harvard  University.  A  volume  of  twenty 
of  his  sermons  w:is  puljlished  in  1739. 

Flint  (Henry  M.).  American  writer  in  the  New  York 
World  over  the  signature  of  ''  Druid.''  wrote  also  Life  of 
Stephen  A.  Douglas,  Mexico  under  Maximilian,  History  and 
Statistics  of  the  Railroads  of  the  V.  S.,  and  d.  at  Camden, 
N.  J.,  Dec.  12,  186S. 

Flint  (Jacod),  American  clergyman,  b.  at  Reading, 
Mas?..  Aug.  7,  1768:  graduated  at  Harvard  University 
17'.'1.  and  was  ordained,  June  10,  1798,  as  minister  at  Co- 
hassct,  Mass.  Published  a  history  of  that  town  in  Massa- 
chuHcttH  Historical  Collections,  etc.,  and  d.  Oct.  11,  1S35. 

Flint  (Joshua  Barker),  M.  D.,  b.  at  Cohasset,  Mass., 
Oct.  13,  1801;  graduated  at  Harvard  University  in  1820; 
practised  in  Boston  from  1825  to  1837;  was  professor  of 
siirgcrv  in  the  Louisville  (Ky.)  Medical  Institute  from 
1837  to  1849,  and  from  1849  to  his  death  at  Louisville,  Mar. 
10,  1804,  had  the  same  chair  at  the  Kentucky  School  of 
Medicine  in  that  city.  Was  for  several  years  a  member  of 
the  JMassaehusetts  legislature. 

Flint  (MicAii  P.),  b.  at  Lunenburg.  Mass.,  in  1807; 
studied  law,  and  was  admitted  to  the  bar  in  Alexandria, 
i^Iiss.  In  1826  he  published  at  Boston  The  Hunter,  and 
Other  Poems,  contributed  freely  to  the  irrs/crii  i?t'f("cic,  and 
d.  in  1S30.     A  son  of  Rev.  Timothy  Flint. 

Flint  (TiMOTiTv),  b.  at  Reading,  Mass..  July  11.  1780  ; 
graduated  at  Harvard  University  in  1800;  was  a  Congre- 
gational minister  at  Lunenburg.  Mass.,  from  1802  to  1814. 
in  Sept.,  1815,  went  as  missionary  to  the  Mississippi 
Valley,  and  was  afterwards  farmer  and  teacher  at  Cincin- 


nati, 0.,  and  on  the  banks  of  the  Red  River  in  Louisiana. 
Returned  to  Massachusetts  in  1825,  and  turned  his  attention 
to  literature.  In  l^'iZ,  at  New  York,  edited  the  Knicker- 
bocker; in  1827-30  edited  7'he  Western  Monthly  Magazine. 
Returned  to  New  England  1840  from  the  South-west.  Mr. 
Flint  published  Geography  and  History  of  the  Western 
States  iM  the  Mississippi  Valley  (1828),  besides  various 
novels,  Lectures  on  J^atural  History,  etc.;  had  consider- 
able fame  as  a  chemist  and  was  one  of  the  most  active  and 
noteworthy  of  the  American  litterateurs  of  his  time.  D.  at 
Salem,  Mass.,  Aug.  16,  1840. 

Flint  Glass,  one  of  the  varieties  of  glass  which  con- 
tain a  large  jierccntage  of  lead.  Powdered  flint  was  for- 
merly used  in  the  manufacture,  whence  the  name.  The  best 
of  white  sand  (51  parts},  a  tolerably  pure  carbonate  of  pot- 
ash (16  parts),  minium  or  litharge  (28  parts),  and  salt- 
petre (4|  parts)  are  used  as  principal  ingredients;  a  lilMe 
manganese,  arsenic,  baryta,  and  lime  are  added  to  correct 
any  discoloration.  Flint  glass  is  used  largely  in  the  man- 
ufacture of  achromatic  lenses,  and  grades  inferior  to  the 
very  finest  are  used  in  making  bottles,  table-ware,  and 
other  glass  goods,  either  blown  or  moulded.    (See  Glass.) 

Flint  Hill,  tp.  of  Coosa  co.,  Ala.     Pop.  637. 

Flint  Implements,  a  name  used  to  designate  the 
tools  made  of  stone,  chietly  of  flint,  used  by  savages  who 
have  no  knowledge  of  metals.  If  we  assume  that  man's 
original  condition  was  a  savage  one  (which  is  by  no  means 
universally  conceded  to  be  true),  it  is  probable  that  his 
clothing  and  utensils  have  been  the  result  of  a  long  series 
of  discoveries  and  inventions,  which  have  been  the  means 
of  a  series  of  advancing  steps  towards  civilization.  It  is 
certain  that  very  early  races,  like  modern  savages,  fabri- 
cated their  implements  from  stone,  and  chiefly  from  flint, 
and  that  at  a  later  stage  bronze,  and  at  a  still  later  stage 
iron  utensils  were  employed.  The  period  during  which  any 
people  have  employed  stone  implements  only  may  be  termed 
the  ftonc  age.  The  pre-historic  Stone  Age  has  been  sub- 
divided into,  first,  the  time  when  only  the  rough  flints  or 
flakes  of  stone  were  used,  or  the  PaLrftlithic;  and,  second, 
the  time  when  the  edges  of  the  knives  were  sharpened  and 
the  surfaces  polished,  or  the  Xeolithie, 

The  more  common  flint  implements  are  known  as  celts, 
from  the  Welsh  cellt,  a  "flint."  They  are  the  more  com- 
mon hatchets,  adzes,  or  chisels  of  stone,  and  are  of  three 
sorts:  first,  those  which  have  been  simply  chipped  out  in 
a  more  or  less  careful  manner;  second,  those  which,  after 
being  fashioned  by  chipping,  have  been  ground  at  the 
edges;  and  third,  those  which  have  been  smoothed  over 
the  whole  surface.  The  implements  arc  hatchets,  aclzes, 
chisels,  gouges,  picks,  perforated  axes,  hammers,  mining- 
tools,  pestles,  grindstones,  whetstones,  saws,  scrapers,  awls, 
drills,  knives,  daggers,  lance  or  spear  heads,  javelins,  ar- 
row-heads, fiaking-tools,  sling-stones,  balls,  sliek-stones, 
sinkers,  weights,  disks,  cups,  spindle-whorls,  and  personal 
ornaments. 

The  presence  of  manufactured  celts  is  sufficient  evidence 
of  the  existence  of  man  in  the  absence  of  his  bones.  As 
the  flints  have  been  found  in  connection  with  the  remains 
of  extinct  animals,  some  have  sujiposed  that  in  paUcolithic 
times  man  was  contemporary  with  the  woolly  elephant  and 
rhinoceros,  cave  lion,  cave  bear,  cave  hyaena,  hippopotamus, 
and  others.  In  the  neolithic  period  the  animals  were  chielly 
those  of  existing  races,  the  ones  just  mentioned  having  dis- 
appeared. C.  H.  Hitchcock. 

Flint  River  rises  in  Clayton  co..  Ga.,  and  flows  first  in 
a  S.  S.  E.  and  then  in  a  S.  S.  W.  course  to  the  S.  W.  rorner 
of  the  State,  where,  joining  the  Chattahoochee,  it  forms  the 
Appalaehicola  River.  It  is  300  miles  long,  and  navigable 
during  high  water  to  Albany  by  light-draught  steamers, 
and  at  all  times  by  larger  steamers  to  Bainbridge,  50  miles 
from  its  mouth. 

Flint  River,  in  Michigan,  rises  in  Lapeer  co.,  flows 
100  miles  W.  and  N.  W.,  and  falls  into  the  Shiawasee,  an 
affluent  of  the  Saginaw.     Its  lower  part  is  navigable. 

Flint  River,  tp.  of  Dcs  Moines  co.,  la.     Pop.  1278. 

Flint'shire,  maritime  county  of  North  Wales,  Eng- 
land, situated  between  the  Irish  Sea  and  the  river  Dec. 
Its  area  is  289  square  miles ;  pop.  76,245.  The  eoust  is 
low  and  sandy,  except  along  the  estuary  of  the  Dee.  Par- 
allel with  the  Dee  runs  a  range  of  hills,  rising  in  Carrey 
to  825  feet.  The  jjlains  and  the  vales  are  fertile,  and  pro- 
duce wheat,  oats,  and  barley.  The  hills  yield  coal  and  ores 
of  iron,  zinc,  copper,  silver,  and  especially  lead  ;  one-fourth 
of  the  lead  produced  in  Oreat  Britain  is  supplied  by  Flint- 
shire. Cotton  is  the  main  manufacture.  Flintshire  sends 
two  members  to  Parliament,  one  for  the  county  and  one 
for  the  district  of  Flint.  Flint,  Moid,  St.  Asaph's,  and 
Hawarden  are, the  chief  towns. 

Flint'stone,  post-tp.  of  Alleghany  co.,  Md.   Pop.  1284. 
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Flip'pen  Bar'ren,  tp.  of  Marlon  co.,  Ark.    Pop.  350. 
Float'ing  Bat'tcrics,  a  name  given  to  the  heavier 

:iiii|  mure  c-uiiiltrtnis  chi.ss  ot"  iron-chiii  or  slint-proot"  ves- 
jiLls.  lu  the  great  siege  of  (Jibraltar  (I77'J-SII)  the  assail- 
ants cmploycii  them,  but  without  success.  At  Kinburu  in 
1Sj4  they  were  used  with  ndvautage  against  the  Russians, 
hut  at  present  they  arc  built  almost  exclusively  for  defen- 
sive ]>urposc3. 

Floating  Islands  are  either  artificial  or  natural.  To 
the  fuiiner  class  belong  the  vUiiuunpuH  of*  the  Mexican 
hikes,  wliicli  were  obscrvcil  by  Cortex,  and  sonic  of  whieh 
still  exist.  They  are  formed  by  placing  the  lake  mud  upon 
floats  or  rafts  of  wicker-work  covered  with  tnU  reeds.  In 
the  lakes  around  Cashmere  there  are  tloating  gardens  made 
by  jilacing  lake  mud  upon  large  strips  of  marsh  turf.  Tho 
object  of  this  process  is  to  escape  the  floods  which  frc- 
cjuenlly  destroy  the  crops  in  tho  lowlands  of  that  region. 

Natural  floating  islands  are  found  in  many  lakes.  They 
freipieiilly  consist  of  considerable  picecs  of  marsh  turf  held 
togciluT  liy  willow  roots  and  tlio  like,  and  torn  from  their 
soft  muddy  beds  by  inundations  or  swift  currents.  Some 
of  these,  anchored  hy  h>ng  roots,  rise  and  fall  with  tho 
water.  Some  arc  buoyed  up,  apparently  by  bubbles  of 
marsh-gas  beneath  the  surface.  Several  floating  islands 
in  Europe  arc  large  enough  to  serve  as  pastures.  Floating 
islands  occur  in  many  American  hikes  wliieli  arc  being  flilcd 
by  the  growth  of  vegetation  and  tlio  formation  of  peat.  A 
typical  example  of  these  may  be  seen  in  Lake  Menumcnauk 
on  the  line  iietwcen  Massachusetts  and  New  Hampshire. 
This  island  has  an  area  of  about  5  ai-res,  and  is  cfjvered 
with  small  trees  from  5  to  25  feet  in  height.  It  was  for- 
merly in  Wincbendon,  Mass.,  but  has  now  floated  2  miles 
up  (he  lake,  and  into  New  Uampshire,  In  the  great  flood 
of  IS7-I  several  islands  or  natural  rafts  from  the  Missis- 
sippi were  oliserved  floating  out  to  sea,  bearing  a  freight  of 
living  animals,  birds,  and  reptiles.  Similar  floats,  with  liv- 
ing trees,  have  been  seen  over  UIO  miles  from  the  mouth  of 
tho  Gauges  in  time  of  flood.  Doubtless  both  plants  and  jini- 
mals  havtt  had  their  Iialiltats  widely  extended  in  this  way, 

Floatill SI  Warehouses  have  been  constructed,  chiefly 
in  Frcncli  pmis.  They  are  designed  for  the  reception  of 
gunpowder,  nitro-glycerinc,  petroleum,  and  (tther  unusually 
dangerous  wares.  They  are  ancliored  in  places  which  are 
remote  from  quays,  shipping  anchorages,  or  buililinge,  and 
arc  thus  not  only  less  liable  to  be  fired,  but  in  case  of  their 
explosion  will  do  comparatively  little  damage  to  other 
property. 

Flobecq,  town  of  Belgium,  in  tho  province  of  Ilainaut, 
has  distilleries,  weaving  and  spinning  factories^  and  corn 
and  oil  mills.      Poj).  6268. 

Flodden  Field,  the  last  point  of  the  Cheviots,  tho 
place  where  King  .James  IV.  of  Scotland,  after  crossing 
the  Border  on  Aug.  22,  I61H,  witii  an  army  of  over  lid.OOll 
men,  took  up  his  position,  and  where,  on  Sept.  1',  tlie  bloody 
battle  was  lought  in  which  tho  king  was  killed  and  the 
S.'ottish  army  destroyed. 

^  Flodoardf  or  Frodoard,  canon  of  Rheims,  b.  at 
Kpernay  SU-l  a.  i>.,  ojipcjsed  tlic  intrusions  of  the  civil 
power  into  the  aff'airs  of  the  Church,  and  was  im]irisoned 
therefor;  autin)r  of  French  annals  {('/innn'cuu,  Ol'.t-lMJIl) ;  a 
history  of  tiie  Khemisii  Church ;  the  TriidiiphttH  ('Iin'tid,  a, 
metrical  work,  etc.  lie  becanio  an  abbot,  and  d.  Mar.  2S, 
UOO.  Ills  Chniuirini  is  a  work  of  much  value  to  the  his- 
toriiin.  Largo  portions  of  hia  writings  aro  extant,  and 
have  been  printeil. 

Floet/.,  a  (lerman  terra  formerly  apj)Iied  to  tlic  strati- 
fied or  si-diriiiiitary  rocks. 

Flofi'^ing,  the  infliction  of  stripes  or  blows  of  iho  whip 
or  scourgf,  especially  when  directed  by  a  court  of  justice 
or  other  pulilie  authority.  Corporal  punishment  has  from 
llie  earliest  ages  been  inflicted  as  a  r<;ciimpeiise  fur  various 
off"ences.  In  the  form  (d'  tho  baslinatlo  it  is  still  exten- 
sively employed  in  the  East.  In  ancient  Itonic  scourging 
might  not  In-  aduiihistered  to  a  citi/.cn,  for  it  was  looked 
upon  as  giving  the  clecpest  dislioin>r  to  its  victim.  It  was, 
however,  frcfjuently  employed  as  a  punisliment  for  thogo 
who  were  not  citi/.ens,  and  was  ailministi-red  with  a  rod. 
In  modern  Kurope  it  is  not  quite  extinct.  Its  severest,  form 
is  by  the  knout  in  Uussia,  where  it  is  much  less  frequent 
and  severe  than  it  fitrmerly  was.  In  (Jreat  Britain  it  exists 
as  a  means  of  prison  discipline,  na  well  as  a  regular  punish- 
ment in  the  army  aTid  navy.  In  the  V .  S.  army  and  navy 
it  has  been  abolished,  as  well  as  in  most  of  the  Slate;*,  Del- 
aware being  (IS71)  a  noteworthy  exc<'pti(ui.  Flogging  in 
tlie  public  schools  is  perhaps  not  unknown  in  tho  regions 
remote  from  the  influence  of  tho  progressive  spirit  of  the' 
time,  liut  tlic  mild  forms  of  corporal  punishnn-nt  usually 
(•in|ilnycd  in  our  schools  do  not  deserve  so  harsh  a  name  as 


Flood,  tp.  of  Darlington  co,,  S.  C.     Pop.  862. 

Flood  (Rt.  lion.  IIknuv).  an  Irish  orator,  b.  1732,  was 
educated  at  Dublin  and  Oxford;  first  entereil  the  Iri>h  I'ar- 
liauieul  in  17611;  was  sworn  of  the  privy  council  for  Cieat 
Britain  as  well  as  for  Ireland  in  1776;  was  viee-treasuier 
of  Ireland  1776-81  ;  and  entered  the  British  Parliament  in 
17>s;i.  Ilis  speeches  are  noteworthy  for  their  fine  style  and 
logical  method.  He  was  an  eloquent  advocate  of  reform 
for  Irelanii,  but  the  purity  of  his  motives  has  been  ques- 
tioned. Author  of  some  poems  and  a  vol.  of  Speeches  ( 17H7). 
D.  Dec.  2.  1791.  (See  his  Li/c  ami  Currcpumiencp,  by  W, 
Flood,  1.sM><.i 

Flood-plain,  a  plateau  which  borders  many  streams 
above  their  general  water-level,  but  which  is  covereil  by 
their  periodical  or  occasional  llocnls.  The  flood-])lain  is 
swept  by,  and  often  covered  with,  deposits  from  the  turbid 
waters  of  freshets.  Thus,  it  is  built  up  to  and  nmintained 
at  a  nearly  uniform  height.  When  left  beyond  the  reach 
of  the  stream  by  the  cutting  down  of  its  bed,  the  flood- 
plain  becomes  a  terrace.  J.  S.  Nkwrkhhy. 

Floor,  the  lower  surface  of  any  room  in  a  building,  or 
tho  upper  surface  of  the  structure  which  separates  one 
story  of  a  building  from  another.  Floors  are  usually  hori- 
zontal, but  are  sometimes  inclined,  or  so  curved  as  to  pre- 
sent an  upward  concavity,  especially  in  public  halls  and 
theatres.  Floors  are  variously  supjiorted  according  to  the 
purpose  of  their  construction.  Or(iinarily.  the  floor-l)oards 
are  laid  upon  simple  joists,  which  are  stifl'ened  by  .=truts, 
tho  ceiling  of  tho  room  below  being  applied  to  the  lower 
edges  of  the  same  joists.  For  deadening  the  sounds  whieh 
may  pass  through  floors,  sometimes  a  double  series  of 
joists,  or  even  a  more  complicated  system  lA'  eari)enter- 
work.  is  used.  Floors  are  best  made  of  narrow  boards,  the 
timber  of  the  long-leavcd  Southern  pine  being  a  favorite 
material.  A  handsome  floor  may  be  made  by  alternate 
strips  of  pine  and  black  walnut.  Such  floors  are  usually 
kept  oiled  or  waxed  with  beeswax,  and  should  be  (dten 
rubbed  and  polished.  Parqueteric,  veneers,  wood-carpet- 
ing, encaustic  tiles,  and  even  mosaics,  arc  sometimes  seen 
upon  floors,  but  less  frequently  in  this  country  than  in  Ku- 
rope. Ilere  the  cheapness  and  excellence  of  carpets  are  such 
that  persons  in  very  moderate  circumstances  can  utVord  to 
buy  good  carpets,  which  not  only  may  be  tastefully  and 
artistically  designed,  but  are  conducive  to  health  and  com- 
fort, Tho  floors  of  warehouses  for  heavy  goods  require 
special  constructions,  such  as  trusses  or  arches,  for  their 
sujiport. 

Floor-cloth  IS  composed  of  oil-painted  canvas,  both 
sides  being  painted  with  one  or  more  coats,  and  afterward 
printed  on  one  side  with  designs  in  colors.  Floor-cloths 
aro  usually  printed  by  hand  by  tho  old  nielhod  of  block- 
printing.  The  compounds  linoleum,  kamptulicon,  and  tho 
like  are  substitutes  for  cnuimon  flour-cloths,  and  are  made 
by  patented  processes.  India-rubber  is  an  ingredient  of 
some  of  these,  and  they  arc  often  stiller  under  foot,  a!id 
warmer,  but  less  durable  than  good  oil-cloth. 

Flo'ra  was  early  worshipped  among  the  Romans  as  tho 
goddess  of  flowers  and  of  spring,  and  was  idcntilied  with 
the  (Jrecian  Chloris.  A  temple  was  vowed  to  her  by 
Tatius,  and  a  flamen  appointed  to  serve  at  her  altar.  Her 
temple  was  situated  near  the  Circus  Maximus,  and  an  an- 
nual festival  was  hchl  in  her  honor  between  the  2Sth  of 
April  auil  tho  Hd  of  May,  when  every  licentious  extrava- 
gance was  indulged  in  liy  the  pojiulace.  She  was  repre- 
sented bearing  the  cornucopia  tilled  with  flowers.  A  lato 
tradition  says  that  she  was  a  wealthy  courtesan  who  be- 
qneathed  lier  riches  to  tho  city  on  condition  that  sho 
should  bo  worshijiped. 

In  botany,  the  term  flora  is  apfdied  to  Iho  collcctivo 
vegetation  of  a  country  or  district,  and  has  been  extended 
in  its  significance  so  as  to  include  the  fossil  forms  of  plant- 
life  found  in  any  geological  formation.  The  namo  is  to 
botany  what  fautm  is  to  zoology.  It  is  applied  also  to  a 
work  which  enumerates  and  describes  the  plants  of  any 
particular  country.  A  flora  would  include  only  such  plants 
as  were  incligenous  to  the  regicm,  or  such  adventitious  ones 
as  had  become  completely  naturalized.  The  author  some- 
times endeavors  to  present  his  flora  in  such  a  way  that  it 
may  bo  not  merely  a  list  of  plants  of  the  speeifled  region, 
but  an  indicatitm  also  of  their  geographical  distribution, 
habits,  and  utility.  Jn  writing  the  name  of  such  n  work 
the  term  y/oro  isfollowcd  by  an  adjective  expressing  tho 
country  included,  as  Flora  Atnt:rivantt,  Flora  /^appain'ra, 
etc.  W.  W.  Bailev. 

Flora,  tp.  of  Boono  co.,  III.     Pop.  1273. 

l-Mora*  ]iost-v.  of  Clay  co.,  III.,  !)4  miles  E.  of  St.Lonis. 
Mo.,  at  the  crossing  of  the  Ohio  ami  Mississijipi  and  the 
Springfield  ami  Illinois  Soulh-eastcrn  It.  Us.  It  ha^  (> 
cburchi'S,  is  tbi-  place  of  the  district  fair,  contains  about  .>0 
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Ptnros  and  shops,  1  nntional  and  1  savings  bank,  2  flour- 
iug-miUs,  1  weekly  newspaper,  and  2  monthly  magazines. 
Pop.  1339.  M.  L.  Wii.sos,  Prn. 

"  Southern  III.  Journal"  and  "  Monthlv  Letteh-Box." 

Flora,  tp.  of  Renville  co.,  Minn.     Pop.  2G9. 

Flora  Falls,  a  beautiful  cascade  and  post-v.  of  Stony 
Point  tp..  Knekland  co.,  N.  Y.,  on  Flora  Creek,  which  has 
worn  a  ravine  lu  the  sandstone  for  100  feet. 

Floreal  (the  "flowery"),  the  eij^htt  month  in  the  re- 
publican calendar  of  France,  which  from  Nov.  24,  1703,  to 
Sept.  9,  ISUj,  was  used  in  place  of  the  Gregorian.  Floreal 
began  Apr.  l'J-22,  and  ended  May  18-21. 

Flore,  Order  of  [so  called  from  Florin  (a  place  near 
Cosenza),  the  seat  of  the  first  abbey],  a  branch  of  the  Cis- 
ten_'iaiis,  inehuliug  convents  of  nuns  as  well  as  those  of 
monks.  It  was  founded  by  Joachim  of  Floris  in  1189, 
and  being  suspected  of  maintaining  tho  heresies  of  its 
founder,  it  never  flourished.  In  lo05  most  of  its  convents 
joined  the  Cistercians  and  other  orders. 

Flor'ence  [It.  Firmzf^^  province  of  Italy,  comprises 
an  area  of  2114  square  miles,  with  a  population  of  700,821. 
It  is  one  of  the  most  productive  provinces  of  the  country; 
wheat,  wine,  and  silk  are  extensively  produced. 

Florence  [It.  Fircnze,  with  the  epithet  Ln  Hellal, 
a  city  of  Italy,  is  situated  in  lat.  43^  46'  30"  N.  and  Ion. 
11°  15'  30"  E.,  in  the  beautiful  valley  of  the  Arno,  mostly 
on  the  northern  bank.  Pop.  in  1S71,  167,093.  It  is  one  of 
the  most  beautiful  and  interesting  cities  of  Italy,  and  a 
principal  seat  of  art  and  science.  Great  and  splendid  even 
in  former  times,  it  made  great  progress  in  size  and  beauty, 
as  the  capital  of  the  new  kingdom,  from  1865  to  July  1, 
1S71.  The  inner  part  of  the  city  was  formerly  surrounded 
by  a  wall,  but  gardens,  palaces  and  monasteries  cover  the 
neighboring  hills.  During  the  recent  exjiansion  of  tho 
city  the  wall  was  thrown  down  on  the  eastern  side,  and 
hero  a  new  city  arose,  in  the  midst  of  which  is  situated  tho 
beautiful  Piazza  d'Azeglio.  The  inner  part  of  the  city 
has  been  made  brighter  by  the  construction  of  new  and 
wider  streets,  and  new  and  beautiful  palaces  aro  added  to 
the  great  number  of  ohl  and  celebrated  monuments.  The 
Arno,  dammed  up  to  100  paces  breadth,  is  provided  with 
quays,  called  Liiw/aniOf  and  six  bridges  connect  the  difter- 
ent  parts  of  the  city  with  each  other.  These  bridges  and 
quays,  with  the  Via  della  iScala  and  Via  Maggio,  form  tho 
liveliest  parts  of  the  city,  ami  more  than  twenty  public 
squares,  surrounded  by  beautiful  buildings,  adorn  it. 
Among  these  public  squares  the  most  remarkable  is  the 
Piazza  del  Granduea,  now  called  tho  Piazza  della  Signoria, 
which  is  very  rich  in  works  of  art.  It  contains  the  great 
fountain,  adorned  with  twelve  bronze  statues  by  Gian  of 
Bologna :  the  beautiful  equestrian  statue  in  bronze  of 
Cosimo  I.,  by  the  same  artist:  the  colossal  Neptune  and 
the  Tritons  of  marble  by  Ammanato  ;  and  the  statue  of 
Hercules  by  Bandinelii.  The  old  palaces  stand,  generally, 
among  common  houses  in  narrow  streets,  and  their  heavy 
and  massy  architecture  gives  them  a  gloomy  character.  In 
the  Middle  Ages  they  served  as  strongholds.  They  were 
built  of  large  blocks  of  freestone,  with  battlements,  and 
often  with  towers,  but  without  any  exterior  embellishments. 
They  are  now.  moreover,  blackened  by  age.  In  the  interior 
they  contain  courtyards,  with  arcades  from  which  stairs 
lead  into  the  halls.  One  of  the  most  interesting  palaces  is 
the  Palazzo  Vecehio,  or  Palazzo  della  Signoria.  at  one  time 
the  seat  of  the  Florentine  magistrature,  and  from  1865  to 
1S71  of  the  Italian  Parliament.  The  Palazzo  Pitti,  built  by 
Bruncllesehi,aiid  the  residence  of  Victor  Emmanuel  while  in 
Florence,  is  one  of  the  most  magnificent  palaces  which  exists. 
It  contains  the  Galleria  Pitti.  the  finest  collection  of  jiictures 
in  the  world,  and  the  Pitti  and  Uffizi  collections  are  now  con- 
nected by  a  long  gallery,  passing  over  the  Ponte  A'ecchio. 

Remarkable  among  the  ecclesiastical  buildings  is  the 
cathedral,  555  feet  long,  340  feet  broad.  Arnolfo  da  Colle 
commenced  tho  building,  and  continued  it  until  1310  ;  Gi- 
otto succeeded  him,  and  Brunelleschi  finished  it  in  1436. 
The  marble  covering  of  tho  cathedral  is  rich  and  varied; 
especially  is  that  of  the  campanile  delicate  and  fine  in  color. 
Very  interesting  is  the  construction  of  the  vaults  of  the 
baptistery  of  San  Giovanni,  belonging  to  the  cathedral 
and  situated  to  the  west;  and  widely  known  are  tho  three 
doors  of  bronze,  especially  that  of  the  ea-^tern  gate  by  Ghi- 
berti.  The  church  of  Santa  Croce.  commenced  in  1294  by 
Arnolfo  di  Cambio,  371  feet  long  and  113  feet  broad,  has 
eleven  chapels,  and  contains  the  tombs  of  Michael  Angelo, 
Alfieri,  and  ]\Iachiavelli.  and  a  monument  of  Dante.  A 
most  interesting  building  is  the  Loggia  dci  Lanzi,  a  hall 
commenced  in  1376,  and  finished  by  Benci  di  Cione  and 
Simone  di  Francesco  Falenti  after  a  plan  by  Orcagna.  It 
contains  masterpieces  of  marble  and  bronze — the  Vestals, 
the  Centaur,  Ajax  with  the  corpse  of  Patroclus.     Between 


the  Loggia  dei  Lanzi  and  the  Palazzo  Yecchio  is  situated 
the  Palazzo  degli  Uffizi,  containing  the  world-famous  col- 
lections of  statuary  in  marble  and  bronze  (the  group  of 
Niobo  and  the  Medicean  Venus),  of  cameos,  pictures 
(  V>  una  by  Titian,  the  Holi/  Family  by  Michael  AngeloJ, 
and  crayons. 

Florence  has  two  forts,  but  is  not  regularly  fortified. 
The  industry  of  the  city,  formerly  flourishing,  is  remark- 
able now  only  in  works  of  art,  mosaic,  and  jewelry j  its 
manufactures  of  silk,  velyet,  and  woollen  have  decreased 
very  much. 

Florence,  originally  a  Koman  colony  in  Etruria,  was  a 
flourishing  city  at  the  time  of  Christ.  Under  Totila  it 
was  destroyed,  but  rebuilt  under  Charlemagne.  The  Ger- 
man emperors,  especially  Otho  the  Great,  t\nored  the  city 
in  many  ways:  and  as  its  position  was  of  much  conse- 
quence in  military  respects,  many  knights  settled  here, 
and  early  the  nobles  held  the  ascendency.  Parties  fought 
in  Florence  as  in  other  cities;  nevertheless,  in  the  ninth 
and  tenth  centuries  it  became  a  centre  of  civilization,  and 
increased  its  political  importance  by  conquering  the  ncigli- 
boring  cities  and  towns.  In  the  beginning  of  the  tweltth 
century  it  threw  oflf  the  authority  of  the  German  emperors 
and  established  a  republic,  and  in  1108  it  headed  the 
union  of  the  Tuscan  cities  against  Philip  of  Suabia.  In 
the  beginning  of  the  thirteenth  century  Florence  was  gov- 
erned by  a  podestfi,  who,  however,  held  the  suyjreme  au- 
thority only  in  matters  of  justice;  the  administration  and 
tho  political  power  depended  on  six  consuls  and  a  mu- 
niciji.al  council  of  100  citizens.  The  republic  had  an  oli- 
garchical character,  but  although  it  was  convulsed  by  the 
civil  wars  between  tho  Guelphs  and  the  Ghibellines,  the  city 
still  increased  in  power.  In  1078  the  enlargement  of  tho 
city  made  a  second  wall  necessary,  and  between  12S4  and 
1327  the  third  wall,  the  present  one,  was  built.  In  1222, 
Florence  conquered  Pisa,  and  gained  great  commercial  ad- 
vantages; in  1332  it  conquered  Pistoja,in  1333  Mnssa.  and 
soon  it  ruled  over  the  whole  of  Tuscany.  The  authority 
of  tho  nobility  began  to  decrease  ;  the  citizens  acquired 
ascendency,  and  in  1378  the  democracy  gained  a  de- 
cided victory,  Salvestro  de  Medici,  a  plain  citizen,  becom- 
ing gonfaloniere.  It  was,  however,  Giovanni  de  Medici, 
the  banker  of  the  pope  and  a  man  of  immense  wealth, 
who  founded  the  house.  At  his  death  in  1428  he  left  two 
sons,  Cosimo  and  Lorenzo,  from  the  latter  of  whom  the 
dukes  of  the  sixteenth  century  descended.  Cosimo  ac- 
quired great  fame  during  the  Council  of  Florence  in  1439, 
and  his  grandson.  Lorenzo  the  Magnificent,  added  still 
more  to  tlic  splendor  of  tho  house.  In  147S  the  conspiracy 
of  the  Pazzi  against  the  Medici  failed,  and  in  1402.  Pietro 
succeeded  his  father  Lorenzo  as  gonfaloniere.  Pietro,  bow- 
ever,  was  expelled,  and  Savonarola  established  a  kind  of 
theocracy,  but  was  burnt  as  a  heretic  in  1408.  By  the  vic- 
tory of  Alessandro  of  Medici  (Aug.  12,  1530)  the  republic 
was  finally  overthrown,  and  (July  29,  1531)  Alessandro 
was  declared  duke  of  Florence.  Ho  was  killed  in  1530, 
but  his  son  succeeded  as  grand  duke.  After  the  death  of 
the  last  Medicean  grand  duke  the  government  of  Tuscany, 
whose  capital  Florence  was,  fell  to  Francis,  duke  of  Lor- 
raine, later  an  emperor  of  Germany.  His  descendants 
were  expelled  by  the  French  in  1700.  In  ISOl,  Tuscany 
became  a  part  of  the  kingdom  of  Etruria  under  Louis  of 
Parma.  In  1808  it  came  under  the  sway  of  France.  In 
1S14  the  grand  duke  Ferdinand  III.  once  more  took  pos- 
session of  the  country,  but  in  1850  his  son,  Ferdinaml  IV., 
had  to  abdicate,  and  May  22.  18r»0,  Tuscany  was  incor- 
porated into  the  kingdom  of  Italy,  and  Florence  was  the 
capital  of  the  kingdom  until  in  1871  this  dignity  was  con- 
ferred on  Rome.  A.  Niemann. 

Florence,  a  post-v.  and  tp.,  capital  of  Lauderdale  co., 
Ala.,  is  at  the  head  of  navigation  on  the  N.  bank  of  the 
Tennessee  River  and  on  a  branch  of  the  Memphis  and 
Charleston  R.  R.  It  contains  the  State  normal  school  and 
a  flourishing  female  college,  has  2  weekly  newspapers. 
3  churches;  also  2  churches  and  a  school  for  colored 
people,  1  hotel,  and  the  usual  number  of  shops  and 
stores.  There  are  2  cotton-factories  located  near  Flor- 
ence. Principal  business,  farming.  Pop.  of  v.  2003  ;  of 
tp.  2528.  JoNKS  it  Powers,  Eds.  of  "Times  &  Journal." 

Florence*  post-v.  of  Pima  co.,  Ara.,  on  the  Gila,  00 
miles  N.  of  Tucson. 

Florence,  post-v.  of  Idaho  co..  Id.,  in  Florence  Basin. 
It  is  believed  to  be  the  highest  town  in  the  U.  S.  It  is 
11.100  feet  above  the  sea-level.  Florence  Mountain,  on 
which  it  stands,  is  over  13,000  feet  high.  Florence  has 
very  productive  gold-mines. 

Florence,  tp.  of  Stephenson  co..  III.     Pop.  1185. 

Florence,  tp.  of  Will  eo..  111.     Pop.  87.'>. 

Florence,  tp.  and  post-v.  of  Pent  in  vi..  lu..  on  the 
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Chi.;i;^n   and  Korth-western  R.  R.,  15  miles  W.  by  S.  of 
Cedar  Rapids.     Pop.  of  v.  313  :  of  tp.  V2\)0. 

Florence,  city  of  Marion  co.,  Kan.,  at  the  junction  of 
the  Cottonwoud  River  and  Doylo  Cri-ek,  uu  the  Atchison 
Topoka  and  Santa  F6  R.  R.  It  has  good  i-chool  advantages, 
usual  religious  denominations  represented,  a  slouc-quarry, 
a  bank;  and  a  grist-mill.      Pop.  ai)oul  300. 

E.  W.  IloiH,  LATE  Ed.  "  PlOSEEB." 

Florence,  post-v.  of  Buonc  co.,  Ky.     Pop.  374. 

Florence,  thriving  post-v.  of  Northampton  tp.,  ITnmp- 
shirc  c<f.,  Mass.,  on  the  New  Haven  and  Northarapton 
R.  R.,  3  miles  N.  W.  from  the  village  of  Northampton, 
with  which  it  is  connected  by  a  street  railroad.  It  has 
manufactures  of  sewing-machines,  cotton,  silk,  woollen, 
and  other  goods,  and  has  excellent  social  and  educational 
advantages.     (See  Noiithampton.) 

Florence,  post-tp.  of  St.  Joseph  co.,  Mich.     Pop.  970. 

Florence,  tp.  of  Goodhue  co.,  Minn.,  on  Lake  Pepin. 
Pop.  TtJO. 

Florence,  post-v.  of  Ilaw  Creek  tp.,  Morgan  co.,  Mo. 
Pop.  53. 

Florence,  tp.  and  post-v.  of  Douglas  co.,  Neb.,  on  the 
Omaha  and  North-westeru  R.  R.  and  on  the  Missouri  River, 
5  miles  by  rail  and  15  miles  by  steamer  above  Omaha. 
Pup.  of  (p.,  .'VJ5. 

Florence,  post-v.  and  tp.  of  Oneida  co.,  N.  Y.  P.  2299. 

Florence,  post-tp.  of  Erie  co.,  0.     Pop.  1341. 

Florence,  tp.  of  Williams  co.,  0.     Pop.  1G7S. 

Florence,  post-v.  of  Darlington  co.,  S.  C.  at  the  junc- 
tion of  the  North-eastern,  the  Cheraw  and  Darlini^ton,  and 
the  Wilmington  Columbia  and  Augusta  R.  Us.,  1112  miles 
N.  of  Charleston.  It  has  grown  remarkably  since  ISfiO, 
when  its  site  was  a  pine  forest.  It  has  railroad  shops, 
some  30  stores,  a  mill,  machine  ancl  other  shops,  8 
churches,  2  fire-engine  com|\;inies,  a  weekly  newspaper, 
a  large  trade  in  cotton  and  in  other  goods,  and  a  hotel 
which  cost  $25,000.  Wm.  Littlk,  Ed.  '' Pioneeu." 

Florence  (Thomas  B.),  American  Congressman,  b.  in 
Philadelphia,  Pa.,  Jan.  2(),  1S12,  published  and  edited  a 
Democratic  newspaper  tliere  for  several  years ;  was  for 
nine  years  secretary  of  the  l>oar(l  of  controllers  of  public 
schools  in  Philadelphia,  and  was  a  Representative  from 
Pennsylvania  in  Congress  from  lt^50  to  1859.  Established 
the  Aationof  Democratic  licvit^r,  edited  the  ConHtltutioual 
Unitni  in  Washington,  D.  C,  and  was  in  the  national  union 
convention  at  Philadelphia  in  ISUC.     D.  July  3,  1875. 

Florence,  Council  of  (  U.".9-42  a.  d.).  This  was  not 
a  separate  council,  but.  ab'Ug  witli  that  of  Ferrara,  only 
the  continuation  of  the  Council  of  RJlle,  the  seventeenth 
of  the  twenty  oecumenical  councils  acknowledged  by  the 
Church  of  Rome.  The  Council  of  Urtlo  was  opened  Dec. 
14,  I43I.  Called  in  the  interest  of  nfurm,  the  attendiineo 
at  first  was  small,  the  pope,  Eugcnius  IV.,  being  hostile. 
In  1434  a  reconciliation  was  brought  about,  and  the  pop© 
took  the  direction  of  affairs  into  his  own  hands.  On  Jan. 
8,  143S,  the  council  was  transferred  to  Kerrara.  and  in 
Jan.,  1439,  to  Florence,  where  its  sessions  cuntinued  at 
intervals  until  H42.  But  its  interest  euluiinated  in  the 
summer  of  1439,  when  the  reunion  of  the  (Jreek  ancl  Latin 
churches  wag  thought  to  have  been  aeeomplished.  More 
than  501)  Greeks,  including  the  (Jrcek  emperor  and  the 
patriarch  of  Constantinople,  were  in  attendance,  having 
joined  the  council  at  Ferrara.  Four  pointu  were  under 
discussion:  I,  the  Filioc|ue  of  the  Latin  Creed;  2.  tho  uso 
of  unleavened  bread  in  the  Eucharist;  3,  purgatory;  4, 
the  papal  supremacy.  Tho  first  three  jioints  were  settled 
by  compromise ;  the  fourth  l>y  the  submission  of  tho 
(ireeks.  But  the  impulse  to  this  settlement  was  imperial, 
tiie  (Jreeks  desiring  Occidental  iissistaneo  in  beating  buck 
the  Turks.  The  ''reconciliation"  ha<l  no  roots  in  tho 
hearls  of  the  people,  and  in  1413  the  patriarchs  of  Alex- 
andria. Antioc;h,  and  Jerusalem  united  in  denouncing  tho 
C'mncil  of  Florence,  Meanwhile,  tho  remnant  of  the  coun- 
cil sunitnuned  by  Eugenius  IV'.  continued  In  sit  at  liiMe; 
in  I  HO  elected  an  antipope  (Felix  V.),  who  rchiLjneti  in 
1449;  removed  to  Lausanne  July  24,  144S,  and  dissolved 
Apr.  25,  1449.  (See  M xshi'h  ConncilM,  vol.  ,\xi.\.;  Kaii- 
hviy's  Cotiurih,  vols.  viii.  ami  ix.;  and  IIi:i-i:m:"*i  C'ohci'- 
tirnffeitchir/itv,  vol.  vii.,  |iart  2,  1M74.)     R.  D.  Hiti'IMxk'K. 

Flor'entine  Acnd'emy  iA'cnrfnuin  Finnntina),  a 
leiirned  association  of  Florence,  was  founded  in  1540. 
With  ii  the  Acc.idemia  clelhi  Crusca  was  finally  united. 

Flor'entine  Work,  or  Pie'trn  nii'rn[It.  fcir"hard 

stfino"),  a  beaulirnl  kind  i>r  orMiiun-ntiil  work  compoMcd  of 
lilack  (or  less  frcfpientiy  white)  rtiarlije  inlaid  with  bril- 
lianlly  colored  sttmes.  Florence  is  Ihe  m'tst  famous  seat 
of  (his   industry,  or  rather  art,  but  the  Russians  excel  tho 
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Italians.  The  workmen  of  Agra  and  Delhi  in  India  ancient- 
ly produced  fine  work  of  this  kind,  but  tliere  is  reagou  to 
think  it  in  part  (at  least)  the  work  ol   Italian  artists. 

Floren'tins,  the  name  of  several  men  eminent  in  his- 
tory and  in  letters.  Among  them  are  Fi.oiikxck  (Florcntius) 
OF  WoitCKSTKR,  a  learned  monk  who  d.  in  1118  ;  author  of 
a  Latin  chronicle,  the  first  written  in  England  after  tho 
Norman  Conquest. — FtoitKNTii'S  Radkniis,  b,  at  Leerdam 
in  tho  Low  Countries  in  1350;  ^vas  educated  at  Prague; 
succeeded  Gerhard  (troot  as  director  of  the  ISrethren  ol  tho 
Common  Life.  D.  1400.  (Sec  his  /,//>,  by  Thomas  :\  Kem- 
pis.) — Another  Fi.otiKNTlus  (Frnnroii  Flomit)  was  a  liur- 
gundian  jurist,  who  d.  Oct.  29,  1050  ;  author  of  DiMHertittlotix 
on  the  canon  law  (1032)  and  Diifjiutation&  regarding  con- 
sanguineous marriages  (1636). 

Flo'res,  the  westernmost  island  of  tho  Azores,  in  the 
Atlantic  Ocean,  in  lat.  39°  25'  N.  and  Ion.  31°  12'  W.  Its 
name  was  given  it  by  the  Portuguese  in  allusion  to  tho 
flowers  with  which  it  is  covered.  Pop,  1U,522.  Chief  town, 
Santa  Cruz. 

Flores,  an  island  of  the  Malay  Archipelago,  and  the 
largest  of  the  chain  that  extends  from  Java  to  Timor.  Its 
length  is  200  miles,  its  breadth  about  35  miles.  It  is  hilly, 
with  some  lofty  volcanic  peaks  on  its  S.  side.  It  exports 
sandal-wood,  beeswax,  and  horses.  The  native  inhabitants 
arc  Negrillos.  On  the  coast  are  eettlemcnts  of  Malays. 
Flo'resville,  post-v.,  cap.  of  Wilson  co.,  Te.\. 
Flo'reyville,  Miss.  See  Rosedale,  Miss. 
Flo'rian,  Saint,  patron  saint  of  Poland,  was  a  Roman 
soldier,  b.  in  Noricum  of  Christian  parentage,  and  drowned 
in  tho  river  Enns  in  Austria  during  the  Diocletian  perse- 
cution, on  account  of  his  voluntary  confession  of  the  Chris- 
tian faith.  Ho  was  buried  where  now  stands  the  magnifi- 
cent Augustinian  abbey  of  St.  Florian,  3  miles  S.  W.  of 
Enns,  but  his  relics  were  translated  to  Rome,  whence  in 
1183  they  were  taken  to  Cracow.  In  legendary  lore  he  is 
honored  as  the  extinguisher  of  conflagrations.  Ho  is  com- 
memorated on  Mar.  4th. 

Florian,  de  (  Jeax  Pierkh  Claris),  b.  at  the  Chateau 
de  Florian,  in  Gard,  France,  Mar.  0,  1755;  entered  the  ser- 
vice of  the  duke  of  Penthifivre;  was  patronized  by  Voltaire, 
and  attained  fame  as  a  writer  of  fables,  romances,  comedies, 
and  pastoral  poems;  was  imprisoned  in  Paris  by  the  repub- 
licans, and  d.  at  Sceaux  Sept.  13, 1794.  Sonie  of  his  plays 
still  keep  the  stage,  but  his  romances  Oafnft'c  and  ExtrUe, 
his  Fnblcity  and  the  translation  of  Don  Quijcote  are  his  best 
works. 

Flor'iculture  [Lat./o»,  /?or(V.  a  "flower,*'  and  cultvrn, 
"attention"],  the  cultivati<in  of  llowcrs,  whether  ])ursued 
for  profit  or  for  enjoyment.  Not  only  for  tho  supply  called 
for  by  the  fhAver-niarkets  of  all  large  cities,  but  to  satisfy 
an  important  commercial  demand — that  for  artificial  per- 
fumes— has  floriculture  become  an  industrial  pursuit.  Tnus. 
rose-culture  in  India.  Persia,  Turkey,  ancl  !■  ranee,  and  in 
the  latter  country  tho  production  of  violets,  jessamine, 
orange-flowers,  tuberoses,  heliotropes,  jonquils,  etc.,  are 
found  very  i)rofitable,  and  are  conducted  on  a  large  scale. 
In  ancient  Athens,  as  well  as  in  aboriginal  MexicO' — the 
one  tho  most  refined  of  cities,  the  other  a  scarcely  more 
tlian  barbarian  town — there  were  famous  flower-markets. 
Even  among  the  rudest  savages  the  love  of  flowers  is  not 
unknown.  India.  Japan,  and  especially  China,  have  done 
much  for  tho  development  of  garden-flowers,  which  are  in- 
deed almost  as  much  tho  product  of  art  as  of  nature.  Put, 
though  often  monstrosities  to  the  eye  of  the  botanist,  hardly 
any  objects  in  tho  world  aro  more  beautiful  or  more  replete 
with  fine  lesthetic  and  moral  influences  than  garden-flowers. 
Says  Solon  Rol)inson  (  F(ivt>i  />ir  Fnvmrrtt,  p.  5IMI),  "We  aro 
just  as  well  satisfied  of  the  benefieini  moral  efVcrt  of  flower- 
cultivation  as  we  are  that  the  clleet  <d'  their  beauty  u])on 
the  senses  of  nearly  all  behoblers  is  pleasing.  ...  A  Ir»ve 
of  flowers  is  a  love  of  tho  beautiful ;  a  love  (d'  the  beautiful 
is  a  love  of  the  good.  ^  .  .  There  is  no  spot  on  the  farm 
that  grows  such  a  (laying  crop  as  the  little  parterre  .  .  . 
devrited  to  the  cultivation  of  flowers.  If  it  docs  \\u{  pay  in 
golden  coin,  it  does  in  all  that  makes  life  worth  staying 
hero  for."  Parlor  and  green-house  floriculture.  Ihe  Ward- 
ian  ease,  ami  tlie  flower-border  each  require  r^peetiil  skill, 
to  be  acfjuireil  by  experience  and  the  .study  of  works  spe- 
cially .levoted  to  the  subject.  In  (he  V.  s!  florieullure  for 
profit  is  carried  on  in  tho  vicinity  of  all  considerable  towns 
to  some  extent,  but  the  flower  markets  of  New  York  and 
New  Orleans  have  long  been  the  most  celebraletl.  The 
cultivation  of  flowers  for  market  is  an  important  industry 
in  those  parts  of  New  .Ti-rsey  near  New  York,  but  the  V.  S. 
census  docs  not  publisli  separate  Htatisties  for  this  branch 
of  gardening.  Throughout  tho  year  tho  New  York  (lower- 
markets  receive  ample  supplies,  principally  from  New  Jer- 
si'V,  and  the  nunibi-r  of  kinds  of  flowers  supplied,  even  in 
the  coldest  months,  is  very  great. 
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Flor'idat  the  most  southern  of  the  States  of  the  Ameri- 


can Union,  lying  between  the  parallnis  of  lat.  24°  ?,0'  find 
31°  N.,  ami  between  the  meridians  of  Ion.  71)°  48'  and  87*^  38' 
W.  from  Greenwich.  The  peninsula  of  Florida  forms  the 
eastern  barrier  or  boundary  separating  the  Gulf  of  Mexico 
from  the  Atlantic  Ocean.  It  is  bounded  N.  by  Georgia 
and  Alabama:  E.  by  the  Atlantic  Ocean;  S.  by  the  Gulf 
of  Mexico  and  the  channel  between  Florida  and  Cuba, 
which  forms  one  of  the  outlets  of  the  Gulf  of  Mexico ;  W. 
by  the  Gulf  of  Mo'xico  and  the  Ferdido  River,  which  sep- 
arates it  from  the  Gulf  portion  of  Alabama.  Its  area  is 
estimated  at  59.2(iS  square  miles,  or  37,931,520  acres,  but  this 
is  only  an  approximation,  as  its  surface  has  never  been  ac- 
curately surveyed.  The  peninsular  portion  of  the  State  is 
about  375  miles  long,  with  an  average  breadth  of  about  90 
miles.  Negotiations  have  been  commenced  between  Ala- 
bama and  Florida  for  the  purchase  by  the  former  of  the 
seven  counties  lying  between  the  Chattahoochee  and  For- 
dido  rivers,  thus  giving  Alabama  her  entire  southern  coast- 
line on  the  Gulf.  This  may  eventually  be  done,  but  as  yet 
very  little  progress  has  been  made  in  the  negotiations. 

J'^dce  iif  tkp  Coiiiitri/,  Cttaxt-Line,  liivcrs,  Lukrn,  etc.. — The 
State  has  a  eoast-llne  of  more  than  1150  miles,  indented 
with  a  large  number  of  spacious  bays,  harbors,  and  estu- 
aries, affording  great  advantages  for  the  development  of 
trade  and  safe  and  convenient  retreats  for  vessels  exposed 
to  the  violent  gales  which  oeeasionally  rage  off  this  coast. 
On  the  Gulf  coast  the  principal  harbors  are  Pensacola,  Ap- 
palachieola,  St.  Mark's,  Cedar  Keys,  Tampa,  Charlotte, 
and  Key  West  :  and  on  the  Atlantic,  St.  Augustine,  Fer- 
nandina,  Port  Orange,  and  Jacksonville  on  the  St.  John's 
River. 

The  principal  rivers  arc  the  Appalachicola,  which  farther 
K.  takes  the  name  of  Chattahoochee  from  its  principal 
atftuent;  the  Ockloekonnee,  the  Perdido,  the  Suwanee,  St. 
Mary's,  and  St.  John's.  The  last-named  river,  with  its 
branches,  furnishes  nearly  1000  miles  of  river  navigation, 
and  for  150  miles  from  its  mouth  is  2  miles  wide.  It  is 
a  somewhat  sluggish  stream,  and  for  more  than  200  miles 
runs  nearly  ])arallel  with  the  Atlantic.  The  Wethlaeoochce, 
which  discharges  its  waters  into  the  Gulf,  is  a  very  con- 
siderable stream,  as  are  also  Peace  Creek,  which  falls  into 
Charlotte  Harbor,  and  the  Caloosahatehie  River,  which 
falls  into  the  Gulf  still  farther  S.  Kissimee  River,  which 
connects  several  of  the  smaller  lakes  with  Lake  Okeechobee, 
is  a  navigable  stream. 

The  largest  bays  are  on  the  Gulf  coast.  Prominent  among 
these  are  Perdido,  Peusaeola,  Escambia.  Choctawhatchee, 
St.  Andrew's,  Alligator,  Ap]ialachee.  Deadman's,  Horseshoe, 
"Wacasse.  St.  Joseph's,  Tampa,  Hillsboro',  S.arasota,  San 
Carlos,  Costigo,  Charlotte  Ilarltor,  Caximbus,  Gallivans, 
Bahia,  Ponec  de  Leon,  White  Water,  and  Florida  bays; 
while  on  the  Atlantic,  near  the  soutliern  extremity  of  the 
peninsula,  is  Bay  Biscayne.  The  coast  has  also  a  number 
of  sounds,  those  on  the  Gulf  being  St.  Rosa  Sound — unit- 
ing Peusaeola  and  Choctawhatchee  bays  —  St.  George's 
Sound,  and  on  the  Atlantic  coast,  Barnes  and  St.  Lucie's 
sounds. 

Florida  abounds  in  lakes,  Okeechobee,  the  largest,  has 
not  been  fully  explored,  but  is  said  to  extend  over  an  area 
of  more  than  650  square  miles.  The  largest  of  the  other 
lakes  are  Ahapopka,  Istokpoga,  Orange  Lake,  Kissimee, 
Cy]ircss.  Lake  George,  Lake  Laniona,  Lake  Washington, 
Tohopokaliga,  Alligator,  Dunn's  Lake,  Lake  Harris,  Lake 
Griffin,  Lake  Trati-Apopka,  Lake  Jessup,  Lake  Monroe, 
Santa  F6  Lake,  etc. 

Not  the  least  striking  geographical  feature  of  Florida  is 
the  Everglades,  which  occupy  a  portion  of  the  lower  part 
of  the  peninsula.      This  delta-like  expansion  consists  of 


numerous  streams,  which  in  a  wet  season  form  a  continuous 
though  mostly  shallow  sheet  of  water,  and  forms  the  marshy 
outlet  of  Lake  Okeechobee,  extending  to  the  Gulf  of  Mex- 
ico in  a  south-westerly  direction.  It  is  nearly  90  miles  in 
length,  and  from  30  to  50  in  width,  comprising  an  estimated 
area  of  3600  square  miles,  or  2,204.0(M)  acres.  The  Ever- 
glades, when  partially  inundated,  resemble  an  immense 
lake  studded  with  a  vast  number  of  islands,  varying  from 
a  fraction  of  an  acre  to  hundreds  of  acres  in  extent.  These 
islands  have  a  very  rich  soil,  and  when  reclaimed  are  well 
adapted  to  the  growth  of  plantains  and  bananas,  but  in 
their  wild  state  are  generally  covered  with  dense  thickets 
of  shrubbery  and  vines,  and  occasionally  with  pines  and 
palmettos.  N.  of  the  Everglades  the  country  is  generally 
level,  the  most  elevated  point  in  the  central  portion  of  the 
peninsula  being  considerably  legs  than  200  feet  above  the 
level  of  the  sea:  from  this  point  the  surface  slopes  grad- 
ually towards  the  coast  on  either  side.  Between  the  »Su- 
wanee  and  the  Appalachicola  the  surface  is  more  elevated, 
and  occasionally  diversified  with  hills;  W.  of  the  Appala- 
chicola the  surface  is  generally  level. 

Florida  has  many  beautiful  springs,  some  of  immense 
size,  and  strongly  imjiregnated  with  sulphur  and  lime. 
Good  water  may  be  found  in  almost  any  section  at  the 
depth  of  from  15  to  20  feet. 

S.  of  the  mainland,  and  extending  from  Cape  Florida  on 
the  peninsula,  a  series  of  islands,  sandbanks,  reefs  or  keys, 
attached  and  belonging  to  the  State  of  Florida,  extend 
south-westward  a  distance  of  220  miles  in  a  curve,  terminat- 
ing in  a  cluster  of  sandbanks  and  rocks  known  as  Tortugas. 
These  keys  are  separated  from  the  mainland  by  Florida 
Bay,  Bay  Biscayne,  Carp's  and  Barnes  sounds.  S.  of  this 
series  of  keys,  with  a  navigable  channel  intervening,  lies 
the  Florida  Reef,  being  a  long,  narrow  coral  reef,  here  con- 
stituting the  left  bank  of  the  (iulf  Stream.  Key  Largo  is 
the  longest  and  Key  West  the  most  important  of  these 
keys.  On  the  latter  the  city  of  Key  West  is  located,  one 
of  the  largest  cities  in  the  State,  and  an  important  naval 
station. 

(itnlof/i/  and  Mhtercdoriy, — The  whole  State  belongs  to 
the  alluvial  and  diluvial  formations.  It  is  often  spoken  of 
as  an  immense  sand-bar;  this  is  not  true.  The  diluvial 
portion  of  the  State,  the  interior  and  highest  portion  of 
the  peninsula,  consists  for  the  most  jiart  of  clay  inter- 
mingled with  a  calcareous  formation.  The  cornl-beds,  some 
of  them  of  great  age.  underlie  most  of  the  State,  where,  as 
in  all  the  swampy  and  low-lying  portions,  as  well  as  in 
the  alluvium  which  prevails  for  perhaps  25  or  30  miles  on 
either  coast,  the  covering  of  these  coval-beds  is  a  deposit 
from  the  ocean  or  the  Gulf,  and  has  been  so  much  fertilized 
by  the  decay  of  its  luxurious  vegetation,  that  it  is  uncom- 
monly fertile.  On  much  of  the  land  the  live-oak  and  other 
onks,  pines,  and  hickory  grow  luxuriantly.  But  few  valu- 
able minerals  have  thus  far  been  brought  to  light  in  the 
State,  and  it  is  hardly  probable  that  any  considerable  num- 
ber will  be  found,  for  alluvial  and  diluvial  lands  are  not 
often  rich  in  them.  Ochre,  amethyst.  pit-eo,al.  topaz,  agate, 
carnelian.  chalcedony,  iron  ore,  calcareous  limestone,  silici- 
fied  shells,  and  corals  are  found  in  limited  quantities  along 
the  coasts  and  in  the  interior.  The  coffuitict  of  Florida,  a 
shell-conglomerate,  affords  a  fine  building  material.  The 
beauty  of  the  sea-shells  of  the  Flnridian  coast,  and  espe- 
cially along  the  keys  around  the  southern  extremity  of  the 
peninsula,  has  been  often  remarked. 

.^uil  atid  Vftfftritioii. — The  soil  of  Florida  is  generally  a 
light,  sandy  loam,  with  a  substratum  of  clay,  and  some- 
times intermixed  with  the  latter.  It  is  of  all  qualities,  from 
the  dry  sand  of  the  jtine  barrens  to  the  fertile  hummocks 
and  bottom-lands,  and  in  the  marshes  are  inexhaustible 
vegetable  deposits  which  make  most  excellent  fertilizers. 
The  pine  barrens,  the  poorest  lands  in  the  State,  although 
apparently  worthless  for  agricultural  purjioses,  are,  in  real- 
ity, very  productive  when  properly  cultivated,  experience 
having  proved  that  the}'  are  eminently  adapted  to  market- 
gardening.  In  the  order  of  productiveness  the  swamp 
lands  rank  first,  the  low  hummocks  second,  the  high  hum- 
mocks third,  and  the  pine,  oak,  and  hickory  lands  fourth. 
The  swamp  lands  are  of  comparatively  recent  formation, 
and  are  still  receiving  additions  to  their  surface.  In  the 
cultivation  of  these  lands  ditching  is  indispensable,  but 
they  are  intrinsically  the  most  valuable  lauds  in  the  State, 
being  iis  fertile  as  the  hummocks,  and  much  more  durable. 
They  are  especially  adapted  to  the  cultivation  of  the  sugar- 
cane, and  crops  of  four  hogsheads  of  sugar  per  acre  are  not 
imcommon.  The  low  hummocks  require  some  ditching, 
and  are  also  suitable  to  the  cultivation  of  cane.  Of  the 
adaptability  of  the  high  hummocks  for  general  cultivation 
mention  has  already  been  made.  Nearly  all  the  grains  and 
fruits  of  the  temperate  zone  may  be  raised  in  the  northern 
part  of  the  State:  the  eastern  and  central  portions  of  the 
peninsula  produce  the  various  semi-tropical  fruits  in  alum- 


FLOKiJ>A. 


163 


danoe ;  and  in  that  portion  of  the  Slate  S.  of  the  line  of 

frosts  the  fruits  of  the  tropies  may  i)0  cultivated  without 
diffieulty.  Every  seetion  uf  tile  State  is  uditpted  to  the 
growth  of  Indian  corn.  On  tlie  rich  bottom-lands  the 
average  crop  is  65  bushels  to  the  acre.  The  short  staple 
(or  upl»n<l)  and  the  long  staple  (or  sea-island)  cotton  are 
l>oth  cultivated,  the  former  being  usually  grown  in  the  west- 
ern part  of  the  State,  and  the  latter  in  the  eastern.  The 
yiel»i  of  the  sh<irt  staple  is  from  20t)  to  oUO  pounds  per  acre 
on  ordinary  soils,  but  with  good  care,  upon  rich  land,  6U0 
pounds  may  be  produced.  Under  favorable  circumstances 
from  .*'iOO  to  400  jiouiids  of  the  long  staple  can  be  grown 
upon  an  acre.  The  soil  and  climate  of  Florida  are  emi- 
nently adapted  to  the  growth  of  sugar-cane,  and  its  culture 
is  increasing,  since  it  has  been  discovered  tliat  a  large  capi- 
tal is  not  necessary  to  success  in  its  culture,  and  that  a 
number  of  proprietors  cultivating  small  areas  iiave  received 
as  great  profit  from  the  cane  as  could  be  derived  from  any 
other  product.  In  Volusia  county  one  field  of  ten  acres 
produced  at  the  rate  of  1500  pounds  of  sugar  and  lillO  gal- 
lons of  molasses  to  the  acre.  The  ordinary  yield  of  sugar 
per  acre  in  Florida  is  nearly  twice  that  of  Louisiana,  and 
the  cultivation  much  easier.  Below  the  frost-line  on  the 
peninsula  the  sugar-cane  reaches  jterfection,  which  it  can- 
not in  Louisiana  or  elsewhere  in  the  V.  S.  Cuba  tidjacco 
was  grown  in  sonic  parts  of  the  State  before  the  war,  and 
its  I'ultivation  is  again  becoming  common.  The  average 
yield  i>f  this  jilant  is  "00  pounds  per  acre.  Swei-t  potatoes 
produce  abundantly  in  all  parts  of  the  State,  yieblingfrom 
iOO  to  mOO  bushels  per  acre,  and  next  to  Indian  corn  form 
the  principal  article  of  vegetable  food  of  the  masses.  Irish 
potatoes,  although  not  so  productive  as  in  the  Xorth,  nmy 
yet  he  made  an  exceedingly  profitable  crop,  as  they  may  bo 
planted  in  .lanuary  and  ripen  in  May,  when  they  are  sliip- 
pcd  at  a  small  e.vpcnso  to  Northern  markets  and  sold  for 
good  prices. 

A  large  area  of  the  lowlands  is  well  aclapted  to  the  cul- 
ture of  rice,  the  average  yield  being  40  bushels  to  the  acre. 
During  th(;  TJritish  occupjilicm  indigo  was  the  main  staple, 
but  it  is  not  at  present  cultivated.  The  ]ilaiit  now  grows 
wild  in  many  parts  of  tlio  State.  Sisal  beiii]i,  introduced 
from  Yucatan,  has  proved  a  great  success.  It  may  be 
grown  anywhere  S.  of  the  frost-line,  and  with  very  little 
care  ,'i  ton  of  cleaned  hemp  can  be  made  to  the  acre,  worth 
$:-l00  per  ton.  Coffee  has  been  sucecssfully  grown  in  the 
southern  portion  of  the  peninsula.  The  pea -nut  (or  ground 
pea)  produces  abundant  crops.  The  Zminn  intfr/rl/hfifi.  a 
wild  arrow-root,  yielding  a  nutritious  starch,  grows  in  the 
P.  part  of  the  State.  Wheat  has  been  raiseil  in  Northern 
Florida,  but  is  an  uncertain  eroii.  Rye  and  oats  are  culti- 
vated to  some  extent,  but  chiefly  for  forage.  .All  varieties 
of  hemp  grow  luxuriantly,  and  may  be  cultivated  with  as- 
surance of  remunerative  return. 

Almost  every  description  of  garden  vegetables  found  in 
the  markets  of  this  country  can  be  raised  here  with  great 
success.  Owing  to  the  fact  that  the  season  is  from  four  to 
six  weeks  earlier  than  any  other  part  of  the  Atlantic  coast, 
many  vegetables,  including  tomatoes,  jiens,  beans,  cucum- 
ber;', potatoes,  melons,  cabbage,  and  beets,  an?  shipjieil  to 
Northern  p'lrts  at  great  profit:  and  with  the  establishment 
of  direct  lines  of  steamers  between  the  jiorts  ol'  the  J^tate 
and  the  principal  Northern  ports,  thus  avoiding  the  delays 
and  injury  of  transshipment  at  Savannah  or  Charleston, 
the  gardeners  of  l-'ustern  Florida  are  enabled  to  place  veg- 
etables in  the  Northern  markets  in  go(»d  condition  long  in 
advance  of  those  of  other  localities. 

In  this  genial  dimato  all  the  semi-tropical  fruits,  such  as 
the  orange,  lemon,  lime,  olive,  fig,  citron,  pineapple,  ba- 
nana, guava,  and  the  palm,  are  produced  in  as  great  perfec- 
tion as  in  tbf!  more  tropir-.il  elimat4'  of  Urazil  and  the  \Vest 
Indies,  and  with  far  less  attention  and  greater  immunity  from 
injury  by  insects  or  vicissitudes  of  climate  than  the  com- 
mon fruits  ot"  Northern  ondiards.  The  oranges  are  espe- 
cially celebrated  for  their  superior  flavor.  It  is  not  known 
whether  this  fruit  is  indigenous,  but  it  is  now  found 
growing  wild  in  almost  every  section  of  the  .State.  \ 
large  niiiiiber  of  orange-groves  have  been  establishe<l 
within  the  past  few  years,  and  the  exportation  of  the  fruit 
has  already  becomi?  one  of  the  most  important  branches  of 
trade.  The  groves  are  estiiblisheil  by  Iriinsplanting  the 
wild  orange  trees  during  the  winter,  and  buibliug  them  in 
the  summer  with  the  sweet  orange.  Raised  from  the  seed, 
the  orange  begins  to  bear  in  from  seven  to  ten  years,  but 
the  budded  trees  generally  produce  fruit  in  three  or  four 
years.  The  yield  of  single  trees  varies  from  100  to  10.000 
oranges,  aeeording  to  age,  situation,  and  treatment.  One 
hiiM<lr<-d  trees  are  planted  to  the  acre,  and  as  the  fruit  can 
be  sold  on  the  trees  at  :?l.")  to  $:iO  per  thousand,  enormous 
]trnfits  can  be  derived  from  a  small  area  of  land.  The 
leinnns  of  Florida  are  far  superior  to  those  of  .Sicily,  Italy, 
or  Spain.    The  lemon,  lime,  citron,  and  shaddock  are  proj>a- 


gated  in  the  same  manner  as  the  orange;  all  of  them  in 
greater  perfection  than  in  other  countries.  The  pineapjde 
is  grown,  with  slight  protection  in  winter,  as  far  N.  as  St. 
Augustine,  but  1011  miles  S.  of  this  point  they  are  produced 
in  great  perfection,  frequently  weighing  nine  or  ten  pounds 
each.  The  guava,  another  tropical-  fruit,  trained  in  bush 
form,  is  attracting  much  attention,  and  its  cultivation  is 
beginning  to  be  largely  undertaken.  The  banana  may  be 
successfully  cultivated  as  far  N.  as  Fernandina,  and  where 
once  established  a  plantation  of  this  fruit  needs  no  re- 
newal, and  1  acre  will  produce  as  much  food  as  45  acres  of 
iiotatoes.  Figs,  pomegranates,  oranges,  and  various  kinds 
of  berries  are  produced  in  abundance.  S.  of  lat.  2S°  N.  the 
date-palm  is  grown  with  great  success.  Apples  and  pears 
have  not  been  so  successful.  The  jieach,  the  nectarine,  and 
the  plum  do  well,  and  are  less  subject  to  disease  and  in- 
jury from  insects  than  in  the  North.  The  grape  grows 
iuxiirianlly,  and  is  found  wild  in  many  parts  of  the  State. 
The  black  and  white  Hamburg,  Jluseat,  and  other  foreign 
varieties  reach  the  greatest  perfection.  The  scuppcrnong 
is  most  generally  cultivated,  and  makes  excellent  wine. 
The  sugar-apple,  alligator-pear,  plantain,  and  cocoauut  are 
strictly  tropical  fruits,  but  they  may  all  be  raised  without 
difficulty  in  the  southern  portion  of  the  peninsula,  (linger, 
cinnamon,  pepper,  pimento,  cloves,  and  the  other  tropical 
spices  arc  all  successfully  cultivated  in  Southern  Florida. 

In  the  growth  and  variety  of  its  forest  trees  Florida  has 
few  rivals  on  the  Atlantic  slope.  'I'he  live-oak.  the  most 
valuable  timber  for  shipbuilding,  is  abundant  here:  in- 
deed, the  peninsula  may  be  considered  its  original  home. 
Various  other  species  of  oak.  the  swamp  cypress,  the  yel- 
low pine,  and  other  choice  varieties  and  species  of  the  pine, 
hickory,  magnolia,  the  great  dogwood,  and  the  bay-laurel 
are  abundant  here.  The  castor-oil  beau  {Jiicnui'  pitlma 
Chrimi),  elsewhere  a  graceful  annual  shrub,  here  becomes 
a  majestic  perennial  tree.  Satin-wood  and  lignumvitns 
abound  on  the  keys  and  islands,  as  well  as  maiiy  of  the 
West  India  forest  trees,  including  mahogany,  various  |ial- 
mettos,  Jamaica  kino,  several  mangroves,  the  deadly  nian- 
ohincel,  the  torch-wood,  the  canella.  and  a  curious  parasitic 
tree  incorrectly  called  India-rubber  (Cliuiia Jlav<i\. 

Ziki/diji/. — Cif  the  mammals  there  are  few  very  formidable 
wild  animals.  The  bear — the  brown  or  black  bear  of  the 
Siiuthern  States — is  somewhat  nnmermis.  There  are  prob- 
ably a  few  widveS,  though  this  has  been  doul>ted.  The 
opossum,  the  raccoon,  the  woodehuck  or  ground-hog,  and 
various  species  of  rats.  mice,  and  bats,  are  common  in 
Middle  and  South  Florida.  There  arc  one  or  two  species 
of  deer,  and  rabbits,  squirrels,  etc.  abound.  The  alligator, 
often  of  large  size,  is  found  in  great  numbers  on  the  St. 
John's  liiver,  Suwanee,  Ap]>alaehieola.  and  I'erdido,  as  well 
as  in  all  the  larger  lakes,  and  is  abundant  in  Lake  Okee- 
chobee and  the  Everglades.  There  is  a  true  crocodile  in 
South  Florida,  and  the  manatee  or  sea-cow  is  still  found  in 
the  sounds  and  bays.  Shad  of  iiiir  quality  are  found  in 
the  larger  rivers  early  in  the  season,  and  immense  quan- 
tities of  mullet,  bass,  shcepshead,  lake-trout,  and  other  va- 
rieties of  tish  suitable  for  the  table  arc  taken.  Turtles  are 
very  jdenly  on  all  the  keys,  and  the  green  turtle,  the 
delight  of  "epicures,  is  supplied  largely  from  this  region. 
Other  species  of  turtles  are  common,  and  various  species  id' 
cultle-lish,  some  of  them  of  gigantic  size,  are  found  along 
the  coast.  Sharks  arc  plentiful  also,  especially  on  the 
southern  coasts.  Wibl-turkcys.  many  species  of  diieks, 
and  other  swimmers  and  waders,  hawks,  kites,  eagles,  Mil- 
tures  (the  king  vulture,  hardly  inferior  in  size  to  the  con- 
dor, and  heretofore  supposed  to  be  peculiar  to  Mexico,  has 
recently  been  seen  here),  and  owls  are  abundant  throughout 
the  peninsula.  Of  smaller  birds  there  is  an  iiiimense  va- 
riety, though  the  major  part  (excepting  always  the  mock- 
ing-bird) are  more  remarkable  for  their  plumage  than  their 
song.  In  the  lowlands  and  the  swampy  or  marshy  regions 
the  insect  pests  are  numerous  at  certain  M>asons.  snnd-llies, 
mosquitoes,  black-flics,  etc.  being  plentiful  enough;  hut 
there  arc  extensive  districts  in  the  Stole  where  these  nro 
not  abundant,  ami  some  where  they  are  not  known. 

r7,„,„(r.— Though  in  the  latitude  of  Northern  Mexico, 
the  Desefl  of  Sahara.  Central  Arabia.  Northern  llindos- 
lan.  Northern  Hurmali.  and  Sioithern  China,  the  idiimite  of 
Florida,  tempered  bv  the  Atlantic  breezes  .oi  one  side  and 
those  of  the  iJiilf  on  the  other,  is  liir  more  lemiierale  and 
equable  than  that  of  nnv  of  those  countries.  The  Spanish 
records  at  SI.  Augustine  show  that  for  lOU  years  (he  mean 
temperature  of  the  winter  nioiilhs  averaged  a  little  over  00° 
P.,  and  of  the  siiinmer  months  Kii".  The  extremes  of  tlio 
year,  taking  the  peninsula  together,  are  about  .'15°  as  the 
coldest  and  (l.'i°  as  the  hottest  temperature,  and  neither  ex- 
treme is  riaehed  more  than  twice  or  three  times  in  the  year. 
The  summer  maybe  said  to  last  seven  or  eight  months,  and 
during  the  whole  period  there  are  very  few  nneonit.>rtably 
hot  days,  the  sea-hrceies  tempering  the  air,  and  the  nights 


1(54 


FLORIDA. 


are  uniformly  cool.  The  rainy  season  extends  over  three 
or  four  months,  but  there  are  only  more  frequent  showers, 
and  sometimes  heavy  and  drenching  rains,  but  seldom  of 
more  than  four  hours'  duration.  Occasionally  there  are  long 
droughts  in  some  sections,  and  excessive  rain  in  others. 


The  following  table,  made  up  from  the  army  meteorolog- 
ical record  in  regard  to  three  points,  and  from  private  ob- 
servations in  regard  to  the  other  four,  gives  the  mean  tem- 
perature of  each  month  at  most  of  the  points  named  for 
twenty  years,  and  the  rainfall  of  most  for  1871-72: 
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Tampa  Bay 

Kev  West 

27°  06' 

61.53 

63.34 

67.72 

71.82 

76.64 
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80.72 
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84.10 

84.40 
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62.70 

53.30 
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25°  4.5' 
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66.40 
6.3.40 

66.60 
68.00 

70.40 
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75.60 
73.80 

77.00 
80.10 

80.-50 
81.20 

82.10 
82.90 

81.80 
83.10 

79.60 
81.70 

77.90 

77.70 

71.30 

71. .50 

66.80 
61.70 

74.80 
75.00 

32.97 
40.87 

Fort  Meyers,  or 

Lake  City,  1871.... 

30°ni;' 

49.00 

53.50 

57.60 

71.60 

78.10 

79.30 

81.20 

79.40 

76.50 

71.00 

63.00 

53.00 

67.80 

47.12 

Arm  and  Dhpntitwii  of  Public  Lands.— OX  the  37,9.S1,520 
acres  forming  the  estimivted  area  of  the  State,  28,fl92,4S9 
acre-s  had  been  surveyed  up  to  .Juno  ;)0,  1872.  and  9,839,111 
acres  were  still  unsurveyed.  Of  the  28,000,000  acres  of 
surveyed  land,  thero  had  been  sold,  at  tliat  date,  1,832,431 
acres  ;  entered  under  the  homestead  law,  389,147  ;  granted 
for  military  services,  4().i,942  ;  officially  approved  under 
railroad  grants,  1,760,468  ;  approved  as  swamp  lands  given 
to  the  State,  10,i»01,207  (of  these  lands,  which  are  sold  by 
the  State  at  70  cents  per  acre,  0,017,177  acres  remained 
unsold  July  1,  1873);  granted  for  internal  improvements, 
500,000  acres:  granted  for  schools  and  universities,  1,000,603; 
granted  to  individuals  and  companies,  o2,114;  granted  for 
deaf  and  <lumb  asylums,  20,924;  and  confirmed  private 
land-claims.  3,784,303;  making  in  all  20,009,061  acres  dis- 
posed of.  Including  the  unsurveyed  portion  of  the  State, 
there  are  l7.262,4o9  of  public  government  lands  now  for 
sale.  Included  in  this  area,  however,  are  the  numerous 
lakes  in  the  State.  Besides  these  there  are  6,017,177  acres 
of  the  swamp  lands  for  sale  by  tlie  State  at  70  cents  per 
acre.  In  1870  thero  were  only  2. 3,73, .511  acres  of  the  entire 
area  of  the  State  iu  farms,  and  of  these  only  730,172  acres 
of  improveil  hands.  In  the  four  years  which  have  since 
elapsed  it  is  believed  that  the  amount  of-farming  lands  has 
more  than  doubled,  and  that  the  improved  lands  now  e.ic- 
ceed  2.000,000  acres.  The  average  size  of  farms  in  1870 
was  232  acres  ;  the  value  of  farms,  .'59,947,920,  and  of  farm- 
ing machinery,  etc.,  $o0o,074. 

Aijricnlinral  Products. — In  1870  the  value  of  all  farming 
products,  including  betterments  and  addition  to  stock,  was 
$8,909,746;  of  animals  slaughtered,  S;>20,96e;  of  home 
manufactures,  8131,693;  of  forest  products,  §7905  (this 
must  have  been  exclusive  of  live-oak  timber,  lumber,  and 
woods  for  cabinet  use)  ;  of  market-garden  products, 
$31,983;  of  orchard  products,  $53,039:  the  amount  of 
wages  paid  to  farm-hands  during  the  year,  including  the 
v.alue  of  board,  was  $1,537,000.  Wheat  is  not  grown  in 
any  appreciable  quantity  in  Florida,  and  in  1870  only  545 
bushels  of  rye  were  reported  ;  of  Indian  corn,  2,225,056 
bushels  were  reported  that  year;  of  o.ats,  114.204  bushels: 
of  barley,  12  bushels.  The  number  of  horses  in  the  State 
in  1870  was  14,451  ;  of  mules,  8835:  of  neat  cattle,  453,451 ; 
of  sheep.  26,599;  and  of  swine,  158,908.  The  value  of  all 
the  live-stock  in  the  State  was  put  down  at  §5,212,157.  Of 
other  agricultural  products,  there  were  39,789  hales  of  cot- 
ton, partly  of  long  staple  or  sea-island  ;  37,502  pounds  of 
wool;  17  bales  of  hay;  401,687  )iounds  of  rice;  157,405 
pounds  of  tobacco ;  952  hogsheads  of  cane-sugar,  and 
344.339  gallons  of  cane-mol.asses  ;  10,218  bu-shels  of  Irish 
potatoes,  and  789,456  bushels  of  sweet  potatoes;  64,810 
bushels  of  peas  and  beans  ;  12.049  pounds  of  beeswax,  and 
395,278  pounds  of  honey  ;  19,479  gallons  of  domestic  wine; 
100,989  pounds  of  butter:  25  pounds  of  cheese;  3002  gal- 
lons of  milk  sold. 

Of  many  of  these  products  we  have  no  statistics  later 
than  1870,  but  of  some  we  have  approximate  reports. 
There  can  be  no  doubt  that  there  is  a  great  advance  in  the 
amount  of  orchard  jiroducts;  the  culture  of  the  orange 
ami  lemou  has  become  very  popular,  anil  is  constantly  in- 
creasing. This  is  said  to  be  the  most  profitable  fruit  to 
cultivate  in  the  U.  S.  Nearly  3,000,000  orange  trees  have 
been  planted  since  1870.  and  most  of  these  will  be  in 
bearing  by  or  before  1875.  These  will  add  millions  to 
the  value  of  orchard  products  in  the  State.  The  grape, 
olive,  fig,  and  guava  are  being  cultivated  also  for  market. 
A  beginning  has  been  made  also  in  marketing  early 
and  very  late  peaches,  bananas,  pineapples,  cocoanuts, 
limes,  pomegranates,  etc.  The  cotton  production  had  in- 
creased to  47,125  bales  in  1872,  and  in  1873  was  estimated 
at  45,590   bales.     The  crop  of    Indian   corn   in   1873  was 


somewhat  in  advance  of  that  of  the  census  year,  reaching, 
in  round  numbers.  2,320,000  bushels.  The  crop  of  Irish 
potatoes  in  1873  was  estimated  at  13,000  bushels,  and  of 
sweet  potatoes  at  1,037,000  bushels.  The  production  of 
cane-sugar  and  molasses  is  increasing  every  year;  and 
though  the  cane  was  injured  by  severe  storms  in  1873,  the 
yield  was  about  1300  hogsheads  of  sugar  and  nearly 
500,000  gallons  of  molasses.  Florida  is  the  only  State  in 
the  T'nion  in  which  the  sugar-cane  tassels.  The  tobacco 
crop  (Cuban  tobacco  is  raised  exclusively  in  Florida)  is 
also  constantly  increasing,  and  exceeded  200,000  ])ounds  in 
1873.  The  agriculture  of  the  State  is  unquestionably  im- 
proving r.apidly.  The  cattle  of  Florida  .are  small,  hardy, 
and  make  tender  and  .iuicy  beef,  but  are  not  of  much  value 
as  milk-producers,  "There  is  room  for  great  improvement 
in  crossing  them  with  some  of  the  larger  breeds.  Some 
portions  of  the  Stato  afford  fine  pasturage,  but  much  of  tho 
grass  is  sour,  coarse,  and  wiry.  The  Stato  abounds  in  ma- 
terials for  efficient  fertilization.  There  are  extensive  beds 
of  marl,  a  rich  muck  from  all  the  lakes,  and  establishments 
for  the  manufacture  of  fish-guano  and  kelp  waste  on  the  coast. 

Industri/,  Mittnifaciures,  etc. — Florida  has  not  hitherto 
been  largely  engaged  in  manufactures.  The  census  of  1S70 
reports  059  establishments,  driven  by  120  steam-engines 
and  79  water-wheels,  employing  2749  hands,  all  but  79  of 
them  men:  using  a  capital  of  $1,679,930;  paying  wages 
annually  to  the  amount  of  $989,592 ;  using  materials  valued 
at  $2,330,873 ;  and  yielding  a  product  of  $4,085,403.  While 
it  is  probable  that  these  figures,  as  in  most  of  the  States, 
materially  understated  the  amount  of  the  manufacturing  in- 
dustry of  the  State,  it  is  certain  that  it  has  greatly  increased 
within  the  past  four  years.  The  manufacture  of  pine  lum- 
ber and  spars  alone  now  employs  a  capital  of  $8,000,000, 
and  yields  an  annual  product  exceeding  $5,000,000.  Tho 
preparation  of  live-oak  timber  for  shipbuilding  purposes 
is  another  large  and  important  industry,  and  the  various 
choice  woods  for  cabinet  and  ornamental  purposes  found  in 
the  southern  portion  of  the  peninsula  arc  also  being  pre- 
pared for  market  in  considerable  quantities.  Naval  stores, 
turpentine,  rosin,  pitch,  and  tar,  are  now  manufactured  in 
large  quantities  from  the  vast  y'me  forests  of  the  State.  In 
1871,  1872,  and  1873  large  tracts  were  sold,  and  numerous 
turpentine  distilleries  erected  for  this  manufacture.  Flour- 
ing and  grist-mills  (mostly  occujiied  with  the  grinding  of 
Indian  corn)  em]iIoy  now  a  capital  of  about  $200,000,  and 
produce  meal,  etc.  to  the  amount  of  about  $825,000.  The 
various  manufactures  connected  with  the  trades  of  carpen- 
tering and  building  employ  a  capital  of  about  $125,000, 
and  turn  out  products  valued  at  nearly  $1,000,000.  Tho 
m.anufacturo  of  cigars  from  the  excellent  Cuban  tobacco 
grown  in  Florida,  as  well  as  from  that  brought  from  the 
neighboring  island  of  Cuba,  has  kept  pace  with  the  in- 
creasing production  of  tobacco.  It  now  employs  over 
S500.000  of  capital,  mainly  in  Key  West  and  its  vicinity, 
about  1000  hands,  and  produces  cigars  to  the  value  of 
nearly  $1,500,000.  The  sponge-fisheries  of  this  region  are 
another  considerable  branch  of  industry,  sending  to  mar- 
ket from  $125,000  to  $150,000  worth  of  sponges  annually. 
The  fisheries  of  the  southern  portion  of  Florida  form  an- 
other important  industry.  Not  only  arc  immense  quanti- 
ties of  fish  shipped  from  these  keys  and  the  coast  to  Ha- 
vana, Norfolk,  Baltimore,  and  New  York,  but  great  numbers 
of  green  turtle  are  also  forwarded.  Salt  is  manufactured 
by  solar  evaporation  from  sea  and  lagoon  waters  at  vari- 
ous points.  Cotton-seed  oil  is  another  product.  The  other 
branches  of  manufacture  employ  small  capital,  and  are  not 
largely  productive. 

Railroads  and  Canals. — The  railroads  of  Florida  are — 1. 
The  Jacksonville  Pensacola  and  Mobile  Railway,  209  miles 
in  length,  from  Jacksonville  on  the  St.  John's  River  to  Chat- 
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tahoochco  Landing  on  the  Chattahuochco  River,  near  its 
junction  with  the  Appalachicul:i.  This  railway  passes 
through  Tallahassee,  and  a  brunch  21  miles  in  length  con- 
nects that  city  with  St.  Mark's  at  the  head  of  Appalachcc 
Bay.  Another  brunch  ruud,  48  miles  in  length,  trom  Live 
Oak  to  Lawton  in  Georgia,  connects  this  railway  with  the 
Atlantic  and  Gull'  Kailway  and  with  the  whole  system  of 
Georgia  railways.  2.  The  Atlantic  Gulf  and  West  India 
Transit  Company's  Railway  (lafo  Floriila  Kailway),  \'.>7 
miles  in  length,  extending  from  Fernandina  at  the  mouth 
of  St.  Mary's  River  on  the  Atlantic  to  Cedar  Keys  on  the 
tJulf.  3.  The  St.  John's  Railway,  from  St.  Augustine  to 
Tocoi  on  the  St.  John's  River,  a  distance  of  1j  miles.  4. 
The  Pensacola  and  Louisville  R.  R.,  running  from  Pensa- 
cola  to  Pollard,  Ala.  There  are  short  railroads  running 
from  Peusacohi,  Ellaville,  etc.  into  the  forests  to  supply 
timber  for  tho  mills.  Two  other  railways  have  been  pro- 
jected— one,  the  Great  Southern  R.  R.,  from  Jacksonville, 
along  the  St.  John's  River  and  the  chain  of  lakes,  passing 
Lake  Okeechobee  on  the  E.  side,  and  passing  from  one  key 
to  another  till  it  reaches  Key  West.  This  line  would  ho 
600  miles  or  more  in  length,  and  though  the  grades  are  easy 
it  would  not  find  sutlicient  business  to  pay  for  its  construc- 
tion, as  for  one-third  of  the  distance  it  must  be  built  on 
expensive  piling.  The  other  is  an  extension  of  the  road 
from  Cedar  Keys  along  the  tJulf  shore  to  Kort  Poinsett  at 
Cape  Sable:  though  not  so  long  as  the  other,  it  is  liable  to 
the  same  objections. 

There  have  been  numerous  canal  projects,  most  of  them 
having  in  view  the  shortening  the  distance  between  New 
Orleans  and  the  other  cities  of  the  Gulf  and  the  Atlantic 
coasts.  Most  of  these  have  fallen  through  for  want  of  in- 
terest on  the  part  of  those  who  wouM  be  most  benefited  by 
them;  but  a  recently  proposed  route,  in  connection  with 
the  grand  and  practicable  scheme  of  sheltered  and  protected 
navigation  inside  tho  lino  of  islands  and  sandbars,  from 
New  Orleans  to  Charleston,  and  perhaps  to  Norfolk,  merits 
notice.  The  projectors  of  this  route  propose  to  cut  a  canal 
from  Appalachee  Bay,  just  below  St.  Slurk's.  to  the  Su- 
wanee  River  at  about  the  parallel  of  30°  12',  and  then  to 
improve  the  navigation  of  that  river  to  admit  of  the  pas- 
sago  of  first-class  Mississippi  steamers  to  tho  great  bend 
of  the  river,  Ion.  82°  40'  W.,  and  thence  to  cut  another 
canal  through  Okeefenokce  Swamp  to  tho  St.  Mary's  River. 
Another  canul,  alrea<]y  in  progress,  extends  from  the  Upper 
St.  John's  River,  i>robably  in  tho  vicinity  of  Orlando  and 
Lako  Washington,  to  Indian  River,  an  estuary  along  tho 
coast,  a  distance  of  G  miles,  and  then  extends  Indian 
River  through  Lake  Worth  to  liiseaync  or  Miami,  in  lat. 
25°  46'.  The  whole  amount  of  cutting  will  not  exceed  25 
miles,  and  only  one  lock  will  be  required. 

Tfiegrnphs. — The  Atlantic  coast-line  of  the  Western 
Union  Company  extends  to  Key  West,  from  which  point 
nn  ocean  cable  is  laid  to  Havana,  and  connects  there  with 
the  (iulf  cable  and  the  Brazilian  cable.  Another  company 
owns  lines  in  tho  W,  part  of  the  State. 

F'nianren. — According  to  tho  census  of  1S70,  the  total 
assessed  valuation  of  Florida  in  that  year  in  real  and  per- 
sonal estate  was  :?:i2,48(l.s4:J,  of  which  ?20,11(7.(;HI  was 
real  estate,  and  $l2,2S;i,]o2  personal.  The  true  valuatinn. 
according  to  tho  estimates  of  the  U.  S.  marshal,  was 
SU.If};i,65j.  The  valuation  for  jiurposes  of  ta.vation  in 
lH7:t  a  little  exceeded  I?:i0,0(l0.00l).  but  in  this  valuation 
many  vested  interests  arc  not  included;  and  as  every  man 
makes  his  own  valuation  for  this  jturpose.  it  docs  not  rep- 
resent tho  property  of  the  State  at  anything  like  its  true 
value.  The  receipts  of  the  Statu  treasury  for  the  year  end- 
ing Dec.  .'U,  1873,  from  tho  collection  of  taxes  and  licenses 
appliciible  to  generul  State  expenses,  were  $.'J20,s:i(J.r((;.  and 
the  expenditures,  exehnliiig  tho  borrowed  money  and  in- 
terest on  1S7I  bonds  were  $;ill.sl7.Il,  Of  this, $246,7 11. ('..'> 
were  for  tho  regular  expenses  of  187;},  nnd  5*1)8, 10 J.K)  were 
u.sed  in  payment  of  expenses  incurred  previous  to  187,'!,  in- 
eluding  debt  flue  lunatic  asylum,  bank-note  cnnipanv.  etc. 
This  was  thf*  lirntycar  since  reconstruction  (ISO?)  in'which 
the  receipts  had  not  fallen  below  tho  exnomlitures.  Tho 
aggregate  amount  of  tho  deficiencies  of  the  six  years  and 
two  months  ending  Jan.  I,  I87:i,  was  $:Mfl,.'iy:S/J7. 

The  following  statement  of  tho  comptroller  exhibits  tho 
indebtedness  of  the  State  as  it  stood  Jan.  I,  18/1 : 

Total  debt  an<I  interest,  to  be  exchanged  for  tho 

homU  of  iS7;i $490.9:^7.75 

ton.  s  of  iH<  1 :v,n.ooo.oo 

Itoncis  of  I.S".3Hti]<!  and  delivered 26500000 

Ilonds  of  lH7:t  sold,  tuit  not  delivered,  nnd  held  to 

obtain  funds  to   pay  for  21  hvpotheealed  bonda 

,.  "•  '^''4 ■". IS.OOO.OO 

IIoridH  ot  lS7:t  exchanged  for  18  bonds  of  ISfift,  with 

iiceuuiulaled  interest 20,000.00 

Hondcd  debt  due  school  fund lOolT.ViifiS 

Hondcd  debt  due  seminary  fund IVlSiiATi 

?l.l()2,!tH2.8.'l 


Brout;hl  forward Sl,402,9S2.8;i 

Deduct  amount  of  bonds  in  sinking  fund  fur  pa}-- 

mcut  of  bonds  of  1871 8.700.00 

si,;ty-i.*.i»2,i« 

Add  intcrcstduc  Jan.  1, 1874,  to  school  and  seminary 

funds 9.9G0.01 

Add  interest  due  Jan.  1, 1874.  upon  the  bonds  of  1871.  29..'i7.''».00 

Add  interest  due  Jan.  1,  1874,  upon  bonds  of  187:t.  12.f.r0.oo 

Total  bonded  debt  and  interest  due  thereon  to  Jan. 

1.  1874 $1,446,477.84 

Less  money  in  the  treasurv.  applicable  to  payment 

of  interest  of  1871  and  ls7;i  bonds 16,254.^6 

Total  bonded  debt  and  interest,  lessca.sh  in  treasury, 

applicable  iu  paymeut  of  interest .'..  Sl,430,22;j.48 

Aside  from  this  debt,  the  State  has  issued  to  the  Jackson- 
ville, Pensacola  and  Mobile  Railway  Company  bonds  to  tho 
amount  of  $4,000,000,  but  for  these  it  has  a  statutory  lien 
u])on  tho  roacl,  and  negotiations  are  now  in  progress  by 
which  it  is  expected  that  bondholders  will  take  tho  lien  on 
the  road  and  the  bonds  of  the  company  in  lieu  of  tho  State 
bonds.     These  bonds  are  largely  held  in  llulland. 

Commerce. — The  commerce  of  Florida  is  largo  in  pro- 
portion to  her  population.  Fernandina,  St.  Augustine, 
Jacksonville.  Port  Orange,  and  Bisciiync  arc  all  consider- 
able ports  on  tho  Atlantic  shore;  Key  West,  at  the  southern 
extremity,  has  a  very  largo  comrneree  with  the  Atlantic 
ports.  New  Orleans  and  Mobile,  nnd  the  West  Indian  ports ; 
and  on  tho  (Julf  coast,  Pensacola,  Appalachicola.  St.  Mark's, 
Cedar  Keys,  Tampa,  and  Punta  Kassa  aro  itnportaiit  sea- 

{)orts,  with  a  constantly  increasing  commerce.  Of  ctfursc, 
>y  far  the  greater  part  of  tho  commerce  of  the  Floridian 
ports  is  with  other  ports  of  the  U.  S.,  and  its  amount  can- 
not bo  ascertained;  but  the  foreign  commerce  of  the  ports 
of  Fernandina,  Key  W'est,  and  Pensacola  is  also  of  con- 
siderable magnitude.  For  the  year  ending  Dec.  I!l,  1873, 
the  imports  into  tho  ports  of  Florida  were  ?J12,S16;  the 
domestic  exports.  $;{, 742,548,  and  the  foreign  exports,  $1 102. 
This  was  aside  from  tho  large  amount  of  truits,  fish,  turtles, 
lumber,  etc.  indirectly  exported  through  Now  York,  Balti- 
more, Mobile,  and  New  Orleans.  Of  tho  coast-trade,  tho 
commodities  6hip[)ed  from  tho  port  of  Key  West  alone  to 
New  York  and  New  Orleans  amount  in  the  aggregate  to 
more  than  $1,0(10,000;  while  the  ship-timber,  spars,  and 
yellow-pino  lumber  shipped  from  Pensacola  amount  to 
nearly  as  much  more. 

liftnkn,  Sftvi>i'/8  Hanks,  Trust  Compaui'cH,  etc. — There  were 
in  1873  in  Florida  no  national  banks  or  State  banks  having 
circulation  ;  two  savings  banks,  branches  of  tho  Freed- 
mcn's  Saving  and  Trust  Com()any,  and  four  other  private 
banking-houses — three  at  Jacksonville  and  one  at  Fernan- 
dina. There  wcro  not  in  ]87,j  any  fire,  marine,  life,  or  ac- 
cident insurance  companies  reported  in  the  State. 

Pupukidnii.^Thii  organization  of  Florida  as  a  Territory 
was  authorized  by  act  of  Congress  in  ISlll,  but  as  posses- 
sion was  not  given  to  the  U.  S.  by  the  Spiiuish  government 
until  July,  1821,  it  was  not  actually  organized  until  after 
that  time.  The  first  census  of  the  Territory  was  taken  in 
1830,  and  at  that  time  it  had  31.730  inhabitants,  of  whom 
18,385  were  whites,  844  free  colored,  15,501  slaves,  and  uu 
indefinite  number  of  Indians.  In  1840  there  were  54, 177. 
of  wlintii  27. '.'43  were  whites.  Sl7  free  colored,  25,717  slaves. 
In  iS.iO  thn  number  of  inhabitants  was  87,415,  of  whom 
47,203  wero  whites,  932  free  colored.  30.310  slaves;  thero 
were  probably  at  this  time  fiOO  or  700  Indians  not  cuunier- 
ated.  In  1800  tho  jiopulation  w:is  110, 124,  of  whom  77.71ti 
were  whites.  032  free  colored,  and  III. 745  shivcs.  with  500 
to  tJOO  Indians  not  enumerated.  In  I  S70  the  true  population 
was  188,248.  of  whom  90.057  were  whites,  91.r.S9  free  col- 
ored, and  502  Indians.  Tho  density  of  the  popniatiou  at 
tho  periods  of  tho  different  enumerations  has  been— in 
I.s;;tl.  0.58  inhabitants  to  a  square  mile;  in  isltf.  0.92  to  a 
square  mile;  in  1S50,  1 .48  to  a  square  mile  ;  in  I8(i0,  2.0.> 
to  a  h(|uare  mile:  in  1870,  3.17  to  a  stjuare  mile.  Of  tho 
present  population,  excluding  the  Indians.  94.548  arc  males 
and  9:'>, 200  females;  .32.^73  males  nnd  31,024  fenniles  aro 
(»f  school  uge  (between  5  and  18  years)  ;  34,5:'.9  nuiles  are 
of  military  age  (between  18  and  45);  39,907  nniles  arc 
above  21  years  of  age,  and  of  these  38,854  aro  citizens.  Of 
tho  present  population,  182.781  (91.573  nmles  and  91,208 
females)  are  natives  of  the  U.  S.,  while  49f.7  (2975  males 
nnd  1992  females)  aro  of  foreign  birlb.  Of  (he  whitis, 
9I..395  (411,130  males  and  45.259  fenniles)  were  natives,  and 
4002  (2817  males  and  1S45  females)  were  of  foreign  birth  ; 
of  the  colored  race,  91,089  in  nun»ber  (45,594  males  and 
40.095  females),  91. .".84  (  15,130  nniles  and  15.948  females) 
wcro  natives,  and  305  (15S  mules  and  147  females)  were  of 
foreign  birth.  Of  the  colored  race,  8(t.338  (10.151  males 
and40,lS7  females)  were  bbickd,  and  11.351  (5443  nmles 
nnd  5'JOS  females)  mnlattoes.  Of  tho  blacks  223.  and  of 
the  mnhitloes  82,  were  of  foreign  birth. 

f':>hirntinn.—  ln  IM70.  12.778  (all  but  21  of  American 
birth)  were  reported  as  attending  sehool  in  some  ]>ortinn 
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of  the  year;  of  these  there  were  41115  white  males  and 
4059  white  females;  2241  colored  males  and  22S3  colored 
females ;  66,2.jS  persons  of  ten  years  and  over  could  not 
read,  and  71,f^03  (all  natives  exet^pt  568}  could  not  write; 
1S,1)(I4  of  those  were  whites  (10,141  of  them  females),  52,094 
(26,941  of  them  females)  were  colored.  In  1S70  there  were 
u77  schools  of  all  classes  in  the  State,  taught  by  482  teachers 
(254  males,  22S  females).  lu  the  schools  14,670  pupils 
were  represented  to  have  been  taught  during  some  portion 
of  the  year  ;  of  these,  6788  were  males  and  7882  females  ; 
the  income  of  these  schools  was  $154,569,  of  which  $6750 
was  from  endowments,  $73,6i2  from  taxation  and  public 
funds,  and  $74,177  from  other  sources,  including  tuition, 
and  in  Florida  the  Peabody  fuuvl.  Of  these  377  schools, 
226.  taught  by  265  teachers  {169  males  and  96  females), 
were  public  schools,  having  10,132  pupils  (4074  males  and 
5458  females).  These  schools  had  an  income  of  $70,389; 
$61,552  of  it  from  taxation  and  the  public  funds.  There 
were  10  classical,  professional,  or  technical  schools,  with  32 
teachers  (16  male  and  16  female)  and  580  students  (318 
males  and  262  females),  and  having  an  income  of  $11,005, 
of  which  $2100  was  from  endowment,  $4^70  from  taxa- 
tion and  public  funds,  and  $4035  from  tuition  and  other 
sources.  There  were  also  141  other  private  schools,  part 
of  them  boarding-schools,  with  185  teachers  (09  males 
and  116  females)  and  3958  pupils  (1796  males  and  2102 
females).  These  schools  had  an  income  of  $07,115,  of 
which  $59,305  was  from  tuition.  Of  the  schools  in  the 
State,  2  were  normal  schools,  4  high  schools,  5  graded  com- 
mon, and  215  ungraded  common;  there  were  10  academies, 
no  colleges,  135  day  and  boarding  schools,  and  6])arochial 
and  charity  schools.  The  amount  expended  for  public 
schools  in  the  State  in  1873  was  stated  at  $107,723.93. 

Constitutional  one-mill  tax  from  the  counties 880,000.00 

Private  contributions 10,000.00 

PeabiHly  fund 8,800.00 

Interest  on  school  fund,  $14,873.23,  Issued  in  warrants 

which  sold  at  60  cents 8,923.93 

^107,723.93 
There  is  no  college  or  university  in  the  State,  hut  the  legis- 
lature chartered  in  1871  an  agricultural  college,  and  the 
land-scrip,  90,000  acres,  was  granted  to  it,  and  suld  for 
$80,000;  t!ic  trustees  have  advertised  for  propositions  for 
a  site  for  the  college.  There  are  no  professional  or  scien- 
tilio  schools  as  yet  established  in  the  State. 

Tliero  were  75  public  libraries  reported  in  the  census  of 
1870,  having  25,371  volumes,  of  which  the  State  library  at 
Tallahassee,  with  7000  volumes,  and  5  court  or  law  libra- 
ries, witli  4182  volumes,  were  the  only  ones  of  considerable 
size;  and  178  private  libraries,  with  87,554  volumes. 

There  were  in  the  State  23  ncwsjmpers  and  periodicals 
in  1870,  having  an  aggregate  circulation  of  10,545  copies, 
and  an  aggregate  annual  issue  of  649,220  copies.  There 
were  at  that  time  2  tri-weeklies,  with  a  circulation  of  820 
copies;  1  semi-weekly,  with  300  circulation  ;  and  20  week- 
lies, with  9425  circulation.  In  1872  there  were  1  daily,  1 
tri-weekly,  1  semi-weekly,  21  weeklies,  and  1  monthly,  and 
the  circulation  had  increased  about  2500  copies. 

ChnrvhcH. — In  1870  there  were  420  church  organizations 
of  all  denominations,  with  390  church  edifices,  78.920  sit- 
tings, and  church  property  valued  at  $426,520.  Of  these, 
there  were  reported  127  regular  Baptist  churches,  123  church 
edifices,  lil.lOO  sittings.  $53,460  of  property.  At  the  close 
of  1873  there  were  reported  251  Baptist  churches,  165  min- 
isters, and  17,004  members:  100  Sunday-schools,  with  5910 
teachers  and  scholars.  In  1870  there  were  17  Protestant 
Episcopal  churches,  13  church  edifices,  4600  sittings.  $71,100 
of  property;  there  were  in  1873  but  9  churches,  10  clergy- 
men (9  otftciating), 810  communicants.  1045  Simday-school 
teachers  and  scholars,  and  contributions  to  the  amount  of 


S8823.  In  1870  the  census  reported  235  Methodist  churches, 
215  church  edifices,  42,600  sittings,  and  $140,700  of  church 
property.  These  statistics,  which  refer  to  the  Methodist 
Episcopal  Church  South,  have  doubtless  increased  aume- 
what,  especially  in  the  value  of  church  property.  There 
was  in  1870  one  Mormon  congregation,  with  one  church 
editice,  50  sittings,  and  $150  of  property.  Of  Presbyterians 
(Presbyterian  Church  South)  in  1870  there  were 29  churches, 
29  church  edifices,  6020  sittings,  $70,310  of  church  property. 
The  later  returns  give  but  twenty  ministers  of  the  Presby- 
terian Church,  South  residing  in  Florida,  but  probably  some 
of  thorn  may  have,  like  other  clergymen  in  the  South,  more 
than  one  charge.  In  1870  there  were  reported  10  Roman 
Catholic  organizations,  and  9  church  edifices,  3950  sittings, 
$90,800  of  church  property.  In  1873  there  were  12  con- 
gregations, 19  churches  and  chapels,  39  missions,  and  15 
clergymen.     The  Catholic  population  is  stated  at  10,1)00. 

CoiwtitutioUf  Citurts,  lieprtHeuUttionin  Coiufrtun.  etr. — The 
State  is  now  organized  under  the  constitution  of  1808,  rho 
third  adopted  by  the  State  since  its  first  admission  to  the 
Union  in  1845,  and  the  one  under  which  it  was  admitted 
anew  to  representation  in  Congress  in  June,  1868.  This 
constitution  provides  that  slavery  shall  not  exist  in  the 
State;  that  there  shall  ho  no  civil  or  political  distinction 
on  account  of  race,  color,  or  previous  condition  of  servi- 
tude; and  that  the  State  shall  ever  remain  a  member  of 
the  American  Union,  the  people  thereof  a  part  of  the  Amer- 
ican nation,  and  any  attempt,  from  whatever  source  or 
upon  whatever  pretence,  to  dissolve  said  Union  or  to  sever 
said  nation,  shall  bo  resisted  with  the  whole  power  of  the 
State.  The  governor  and  lieutenant-governor  are  chosen 
by  the  ciualified  electors  of  the  State-  at  the  time  and 
places  of  voting  for  members  of  the  legislature,  and  hold 
office  for  four  years.  The  secretary  of  state,  treasurer, 
comptroller,  attorney-general,  superintendent  of  public  in- 
struction, commissioner  of  immigration,  and  adjutant-gen- 
eral are  appointed  by  the  governor  and  confirmed  by  the 
senate,  and  hold  their  offices  the  same  time  as  the  governor, 
or  until  their  successors  shall  bo  qualified. 

The  senators,  24  in  number,  aro  chosen  for  four  years, 
and  the  members  of  assembly,  53  in  number,  for  two  years. 
The  sessions  of  the  legislature  are  annual,  and  begin  regu- 
larly on  the  Tuesday  after  the  lirst  Monday  in  January. 
The  session  lasts  00  days.  The  pay  of  members  of  both 
houses  is  $500  per  year,  and  a  mileage  allowance  of  ten 
cents  per  mile.  Educational  qualilications  are  to  be  pre- 
scribed for  electors  after  1880.  The  judicial  power  of  the 
State  is  vested  in  a  supreme  court,  circuit  courts,  county 
courts,  and  justices  of  the  peace.  The  supreme  court  con- 
sists of  a  chief-justice  and  two  associate  justices,  who  hold 
their  offices  for  life  or  during  good  behavior.  They  are  ap- 
pointed by  the  governor  and  confirmed  by  the  senate.  The 
clerk  of  the  supreme  court,  appointed  by  the  justices,  is 
also  librarian  of  the  supreme  court  library.  There  are 
seven  circuit  judges,  appointed  by  the  governor  and  con- 
firmed by  the  senate,  who  hold  their  office  for  eight  years. 
They  hold  two  courts  a  year,  each  in  his  own  circuit.  These 
circuit  courts  are  courts  of  original  jurisdiction.  There  is 
a  county  court  in  each  county.  The  county  court  judges, 
who  arc  also  appointed  by  the  governor  and  confirmed  by 
the  senate,  hold  office  for  four  years.  They  may  be  reap- 
pointed.  The  superintendent  of  public  instruction,  secre- 
tary of  state,  and  attorney-general  constitute  the  board  of 
education.  Florida  has  a  State  penitentiary  at  Chattahoo- 
chee. 

Under  the  new  apportionment  since  the  census  of  1870, 
Florida  has  two  representatives  in  Congress,  both  elected 
at  large.     There  are,  of  course,  two  U.  S.  Senators. 

Counties. — There  aro  39  counties  in  the  State,  having  the 
annexed  population  respectively  in  1850,  1800,  and  1870; 


Alachua 2,524 


Baker., 

Bradford 

Brevard 

Calhoun 

Clay 

Columbia 

Dade 

Duval , 

Escambia , 

Franklin 

(.ia'isden , 

Hauiiltou , 


Pop.  la 
1850. 


New 

New 


1,377 


4,808 
ln9 
4,539 
4,:J51 
l.-'jfil 
8,784 
2,511 


Pop.  i 


8,'i32 

county. 

county. 

246 

1,446 

1,914 

4,64G 

83 

5,074 

5,768 

1,904 

9,396 

4.154 


Pop,  ia 
1870. 


17,328 
1,325 
3,671 
1,216 
998 
2,098 
7,335 
85 

11,921 
7.817 
1,256 
9,802 
5,749 


Hernando 

(c&lled  BentOD,  1830) 

Hillsboro' 

Holmes 

.Tackson 

.lefFerson 

Lafayette 

Leon 

Levy  

Liberty 

Madison 

Manatee 

Marion 

Monroe 


Pop. in 

Pop.  in 

Pop.  ia 

1»60. 

I860. 

1870. 

926 

1,200 

2,938 

2,377 

2,981 

3,216 

1,205 

1,386 

1,572 

6,639 

10.209 

9,528 

7,718 

9,876 

13,398 

2,068 

1.783 

11,442 

12.343 

15,236 

465 

1,781 

2,018 

1.457 

1,0.W 

5,490 

7,779 

11,121 

8.54 

1,931 

3,338 

8,609 

10,804 

2,645 

2,913 

5,657 

Nassau 

Orange 

Polk 

PutDam 

Santa  Rosa.. 
St.  John's.... 

Sumter 

Suwanee 

Taylor 

Volusia 

Wakulla 

Walton 

Washington 


Pop.  in 

IHoO. 


2,164 

466 

Nt'W 

687 

2,883 

2,525 


1,955 
1,817 
1,950 


3,644 
987 
county. 
2,712 
5.480 
3,038 
1.549 
2,303 
1,384 
1,158 
2,839 
3,037 
2,151 


Pop.  in 
1870. 


4,247 
2,195 
3,169 
3,821 
3.312 
2,618 
2.9.52 
3,6.56 
1,453 
1,723 
2,506 
3,041 
2,302 


*  "  Every  male  person  of  the  age  of  twenty-one  years  and  up- 
ward, of  whatever  race,  eolm-.  n.itiotiality,  or  previous  condition, 
who  shall  at  the  time  of  otli-rins  tu  vole  he  a  citizen  of  theU.S., 
or  wlio  shall  have  declared  hi.s  intention  to  become  such  in  con- 
formity to  the  laws  of  the  U.  6.,  and  who  shall  have  resided 


in  Florida  for  one  year,  and  in  the  county  for  six  months,  next 
preceding  the  election  at  which  he  shall  offer  to  vote. shall  in 
such  county  be  deemed  a  qualified  elector  at  all  elections  under 
this  constitution." — QmstUution  0/  1S6S. 


FLOKIDA. 


1G7 


Principal  Townn. — Jacksonville,  on  the  St.  John's  River, 
in  Duval  co.,  is  tho  largest  city  in  the  State.  In  1S70 
it  had  G912  inhaliitant-i,  and  is  supposed  now  to  have 
adout  S500.  It  is  the  great  resort  of  invalids  from  the 
North,  Many  of  them,  however,  pass  on  to  higher  points 
on  the  St.  John's  Uivcr.  The  only  other  towns  ur  cities 
having  over  5000  inliabitants  are  Key  West  in  Monroe  co. 
and  Pcnsacola  in  Ksoamhia  co..  which,  with  its  suhurb, 
Warrington,  is  the  site  of  tho  l'.  S.  navy  yard.  Tallahassee, 
in  Leon  co.,  tho  capital  of  tho  State,  has  about  2a00  in- 
habitants (2023  in  1S70),  and  Fernandina  in  Xassau  co. 
(1722  in  1870)  and  St.  Augustine  in  St.  .lohn's  co.  (1717  in 
1S70),  the  oldest  settlement  in  the  V .  S..  have  nearly  as 
large  a  population.  Of  towns  of  from  1000  to  2000  in- 
habitants the  principal  arc  Appalachicola  in  Franklin  co., 
Monticello  in  Jefferson  co.,  and  Milton  in  Santa  Rosa  co. 
Lake  City  in  Columbia  co.,  Pilatka  in  Putnam.  Ocala, 
Cerro  tiordo,  Cedar  Keys,  and  Tampa  are  also  thriving 
towns. 

Ifintnri/. — Florida  was  ])robably  discovered  by  Columbus 
or  some  of  his  lieutenants  before  the  commencement  of  the 
sixteenth  century;  but  Ponee  de  Leon,  who  landed  at  St. 
Augustine  in  I.>12,  is  the  first  European  who  is  known  to 
have  landed  on  its  shores.  lie  landed  on  Palm  Sunday  (tho 
Pnscnn  Florida,  or  Feast  of  Flowers,  of  the  Catholic  Church), 
an<l  tho  name  of  tho  peninsula,  Florida — a  name  extended 
by  the  Spaniards  to  a  region  of  inilefiiiito  extent  northward 
and  westward — is  saitlby  some  writers  to  have  l)een  lies  to  wed 
upon  it  from  this  cause,  while  others  attribute  it,  with  per- 
haps more  probability,  to  the  profusion  of  wild  flowers  found 
on  its  broad  savannas.  Ponce  de  Leon  hoped  to  find  in  this 
beautiful  land  tho  fabled  fountain  of  perpetual  youth,  but 
after  a  long  and  wearisome  quest  ho  returned  unsatisfied. 
Four  years  later  he  visited  it  again  in  searcli  of  gold,  l»ut 
was  driven  away  by  the  stalwart  Indians  of  tlio  peninsula. 
In  1520,  Vasquez,  another  Spaniard,  landed  with  some 
troops  at  St.  Augustine,  but  his  expedition  came  to  naught ; 
nor  were  those  of  the  Florentine  Verazzani  in  152."i,  and  the 
Spaniard  De  (feray  in  1j21,  more  successful.  In  152G,  Pam- 
philo  do  Xarvaez  o})tain('il  from  Charles  V.  a  grant  of  all 
the  lands  from  Cape  Florida  to  Rio  Panuco,  and  in  ir>2S 
landeil  at  Appalaehcc  with  an  army  of  440  men;  but  he 
was  vigorously  resisted  by  tho  Indians,  and  at  last  perished, 
with  most  of  his  troops,  by  sliipwreek  near  tho  Panuco.  In 
loljy  a  wiser  explorer,  Fernando  de  Soto,  jienetrated  into 
tho  interior  of  Florida,  and  after  numerous  adventures  and 
a  greater  measure  of  success  in  winning  the  confidence  of 
the  Indian  tribes  than  any  of  his  predecessors  had  realized, 
penetrated  to  tho  Mississippi,  and  died  there  in  1512.  Hav- 
ing tlius  explored  a  considerable  portion  of  Florida,  though 
they  had  not  established  any  colony  there,  the  Spanish  gov- 
ernment claimed  it  as  their  rightful  territory.  In  tho  year 
15G2,  the  brave  Admiral  de  Coligny,  desirous  to  rescue  his 
Huguenot  followers  from  tho  cruel  persecutions  to  which 
they  were  subjected  in  Framre,  made  preparations  to  send 
them  to  America,  and  in  tlio  winter  <d'  15G;J-01  a  company 
of  them  under  Laudonniero  were  lamled  on  the  coast  be- 
low St.  Augustine,  ancl  had  just  established  themselves  on 
their  new  territory,  when,  early  in  I5G5,  the  Spanish  free- 
booter Don  Peilro  .Mi-im-ikU'Z  pounct'il  u])on  tbcm,  murtlered 
nearly  the  whole  of  them,  an<i  liangdl  them  on  the  trees  in 
the  vicinity,  with  an  inscription  over  their  heads,  that  they 
were  killed  "not  as  Frenchmen,  but  as  heretics"  and  ene- 
mies of  God.  Leaving  a  garrison  there,  Menendez  jiro- 
ei'oiled  tr»  the  present  site  of  St.  Augustine,  and  there 
founded  the  first  permanent  settlement  on  the  peninsula. 
Tho  situation  was  admiralily  clnisen.  His  raid  on  tho  in- 
nocent Frenchmen  did  not,  however,  long  pass  unrevenged. 
Dominique  r!  •  (Jourgues,  a  French  adventurer,  a  man  of 
great  bravery,  at  the  h<'ad  of  a  few  volunteers  landed  at 
the  site  of  the  former  French  colony,  seized  the  garrison 
which  Monendez  had  loft  there,  and  hanging  them  on  tho 
sani'!  trees  on  which  tho  bodies  of  his  unfortunate  country- 
men had  been  suspended,  put  an  inscri])tion  over  their 
Ir-ad-',  that  they  were  hung  "not  l»eeauj'e  they  were  Span- 
iards, but  because  they  were  traitors,  cutthroats,  and  mur- 
derers." The  Spanish  colony  at  St.  Angustine,  ilefeurled 
by  a  strong  fort,  ineroased,  and  other  colonies  on  tho  K. 
coast  were  establislied.  In  15xrt  it  was  captured  by  Sir 
Francis  Drake,  but  wa-*  probably  soon  restored  to  the 
S[)aniards,  and  for  nearly  a  <-entury  later,  though  it  had 
become  a  s  )mewhat  important  Spanish  settlement,  an<l  its 
great  cathedral  indii-ateil  the  strength  of  the  Catlndie  power 
there,  yet  it  made  no  figure  in  history.  The  bneeanecrs 
visited  it  repeatedly,  ami  sonn-times  exacted  a  heavy  re- 
ward for  its  ransom  from  di'struetion.  but  it  ha<l  no  part 
in  tho  great  movements  of  Kuropean  powers  on  this  oonti; 
n  'ut.  In  lfiX2  the  Frenchman  La  Salle  established  some 
colonies  in  what  was  then  West  Florida,  but  now  T<ouisiiina 
or  Misaissipjii.  and  in  IG'.MWhe  French  settled  at  Pensaeida. 
From  1702  to  1710  tho  Knglish  colonies  of  South  Carolina 


and  Georgia  repeatedly  attacked  St.  Augustine,  which  it 
was  alleged  had  become  a  rendezvous  of  freebooters.  In 
tho  wars  which  followed  some  years  later  in  the  eighteenth 
century  between  (_ireat  Britain  and  Spain.  Cuba  was  cap- 
tured by  the  English,  and  in  I'Cui  Florida  was  ceded  by 
Spain  to  Great  Britain  in  exchange  for  the  "  Queen  of  tho 
Antilles."  Emigration  to  Florida  followed  this  cession  al- 
nn)st  immediately,  and  was  becoming  eonsiderably  exten- 
sive when  by  the  treaty  of  I7S;!  the  country  was  re-ceded 
to  Spain.  During  the  Revolutionary  war  numerous  priva- 
teers were  fitted  out  on  the  Florida  coasts,  and  greatly  ha- 
rassed the  ])eopJc  of  Georgia  and  South  Carolina.  In  177.S 
the  liritisli  general  Prevost  marched  from  Florida  ujion 
Savannaii  and  other  towns  of  Georgia,  and  captured  them. 
The  citizens  of  the  Southern  States  were  greatly  annoyed 
by  frequent  incursions  and  raids  from  Florida,  and  when 
Louisiana  was  ceded  to  the  I'.  S.  in  ISlKi,  the  terms  of  the 
treaty  gave  the  II.  S.  go\  ernment  a  claim  to  the  hinds  lying 
W.  of  tho  Perdido  River,  then  known  as  a  part  of  West 
Florida,  and  it  was  accordingly  occupied  by  military  posts 
in  1811.  During  tho  war  of  1S12.  a  British  cxjiedition  hav- 
ing been  fitted  out  from  Pensacola.  tlen.  Jackson  marched 
upon  that  town  and  captured  it.  In  1S18  it  was  again  cap- 
tured by  Jackson,  as  was  also  Fort  St.  Mark  at  the  head 
of  Appalachee  Bay,  but  both  were  subsequently  restored  to 
Spain.  In  1S19  the  U.  S.  government  entered  into  nego- 
tiations with  Spain  for  the  purchase  of  Florida,  and  tho 
treaty  having  been  ratified  by  both  parties,  in  July,  1821, 
the  sovereignty  was  formally  transferred  to  the  V.  S.  An 
organizing  act  had  been  previously  passed,  but  the  Terri- 
tory was  not  fully  organized  until  1S22.  Immigration  into 
the  Territory  eommeneed  almost  immediately.  l>ut  the  Semi- 
noles,  a  warlike  and  ferocious  race  of  Indians,  occupied 
most  of  the  best  lantls,  and  fiercely  resisted  the  progress 
of  tho  immigrants.  In  1SIJ5,  open  war  commenced  between 
tho  Scminoies  and  tho  settlers,  and  tho  U.  S.  government 
commenced  a  costly  warfare  which  continued  for  seven 
years.  Tho  Seminoles,  though  comparatively  few  in  num- 
bers, yet  occupied  positions  almost  im])enetrable,  and  in  a 
climate  which  was  deadly  to  tho  whites.  At  length,  after 
great  expense  and  the  loss  of  many  lives,  the  Seminoles 
wore  prevailed  upon  to  migrate  to  th(^  hulian  Territory  AV. 
of  tho  Mississippi.  Five  or  six  hundred  of  them,  however, 
remain  in  tho  Everglades,  and  send  a  representative  to 
the  legislature.  After  tho  removal  of  tho  Indians  in  1842 
tho  Territory  grew  rapidly  in  ])opulatiim,  and  in  1845  was 
admitted  into  tho  Union  as  a  vState.  Its  fine  clinuite  and 
its  facilities  for  agriculture,  though  but  slightly  developed, 
attracted  immigrants,  but  the  presence  of  slavery  in  a  com- 
munity of  but  small  wealth  was  a  hintirance  to  its  ])ros- 
perity.  In  18G0  it  had  a  population  of  but  110,421,  of 
whom  about  one-half  were  slaves,  and  seemed  to  lack  en- 
terprise. In  the  events  which  jireecded  tho  late  civil  war 
the  State  took  an  active  jiart,  and  on  Jan.  10,  18(11.  passed 
the  ordinance  of  secession.  The  State  did  not  send  a  very 
large  quota  of  troops  to  tho  Confederate  armies,  as  its  own 
exposed  situation  compelled  their  retention  to  defend  their 
own  territories.  The  battle  of  Olusteo,  fought  in  Feb., 
1804,  and  resulting  in  a  defeat  of  the  I'nion  troops,  was 
one  of  the  severest  of  the  minor  battles  of  the  war.  The 
Federal  loss  in  killed  and  wounded  was  about  12U().  Flor- 
ida was  one  of  tho  first  States  to  return  to  the  Union,  hav- 
ing called  a  convention  which  met  Oct.  25,  1865.  and  re- 
pealed the  secession  ordinance,  recognized  the  Emancipa- 
tion Act,  repudiated  the  Confederate  debt,  and  formed  a 
new  constitution.  After  tho  i)assage  of  the  Fourteenth 
and  Fifteenth  amendments  of  ttie  Constitution  of  the  U.  S., 
and  their  ratification  by  tho  State,  another  convention  was 
ealleil,  the  State  constitution  furtln-r  modified,  and  the  St.ito 
reailmitterl  to  the  Union  in  .luiie,  |SGS.  Since  her  read- 
mission  the  State  has  been  gradually  but  steadily  improv- 
ing in  its  financial  and  piditical  character.  The  tide  of  im- 
migration hiis  again  set  toward  it  ;  its  credit,  at  one  time 
in  some  peril,  has  been  restored;  its  educational  system  is 
becoming  much  more  eflieient ;  and  though  the  last  census 
revealed  an  alarming  amount  of  illiteracy,  yet  the  author- 
ities are  niaking  every  effort  to  make  their  schools  bettor 
and  to  diffuse  more  widely  a  liberal  i)uldie-schoul  education. 

Onvemora  of  Florida* 
TitlUUTOUIAT,  GOVKRNORS.        |  StaTK  0 O VKItNOIW. 

Andrew  .Tack son 1S21-22  William  P.  Moseloy  ....  IRl.^-W 

William  P.  Duval is-.'i-.1l  Thoimw  Hrown  1MI»-.W 

.Tolin  II    Kiiton lS3-l-;till.Iiiiucs  K.  Itntome IH-Vt-Ti? 

Uiebard  K.Call lH:t(;-3!>  Miidi^ou  S.  Perry lK*i7-<U 

Robert  K.  Ueid I»'H>-»1  Jotm  Milton ISfd-fiT. 

Richard  K.CaU IHII-U  Wui.  Marvin.  /VmiV/...  18(V.Vfif. 

John  Brunch IBil-l-T  Davids.  Walker ISfitWfiS 

|IiurrN..n  Ke<'*1,  lw;K-r>ee.  \\\,'Tl 
(»  11.  Ilarl. ..!«»..  lH7a-Mar..  71 
'M.  L.  Stearns IS7I- 

Popular  ami    Flrctnrat  Vote /i3r   PrcBideiit, — Ah   Florida 
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was  not  admitted  totho  Union  till  1845,  her  first  Presiden-  I 
tiiil  veto  was  cast  in  184S.     She  did  not  Tote  in  1864  and  I 


1S08,  but  at  all  the  other  elections  since  1848  her  vote  has 
been  recorded : 


a  . 

1^ 

Electooal  Vots. 

Popular  votb. 

11 

For  whom  cast. 

Candidate. 

Popular 
Vote. 

Caodidute. 

Popular 
Vote. 

Caadidata. 

Popular 
Vote. 

1818 
1852 
1836 
1800 
I8G4 
ISfiS 
1S72 

3 
3 
3 
3 

4 

1,S47 
4,318 
6.358 
8,543 

15,427 

Zachary  Tavlor.... 

Winfield  Scotl 

Millard  Fillmore.. 
John  Bell 

3,118 

2,875 
4,833 
5,437 

17,763 

Stephen  A.  Douglas.... 

307 

John  C.  Breckenridge.... 

J.  C.  Breckenridge 

Florida,  tp.  of  Parke  co.,  lud.    Pop,  2110. 

Florida,  post-tp.  of  Berkshire  co.,  Mass.  Here  is  the 
Hoosac  Mountain,  pierced  by  the  celebrated  IIoos-VC  Tl"n- 
NEL  (which  see).  There  are  manufaetures  of  lumber. 
AVooI,  live-stock,  and  maple-sugar  are  the  other  products 
of  considerable  importanct-.     Pop.  1322. 

Florida,  post-v.  of  Jefferson  tp.,  .Monroe  co.,  Mo. 
Pop.  120. 

Florida,  tp.  of  Montgomery  co.,  N.  Y.,  on  the  S.  of 
the  Mohawk  and  on  the  Erie  Canal.  It  is  chiefly  agricul- 
tural, and  contains  several  villages.     Pop.  3002. 

Florida,  post-v.  of  "Warwick  tp.,  Orange  co.,  N.  Y.,  on 
the  Pine  Island  branch  of  the  Erie  R.  R.  It  is  the  seat  of 
S.  S.  Seward  Institute,  founded  by  the  father  of  the  late 
Hon.  W.  II.  Seward.     It  has  three  churches.     Pop.  4.)9. 

Florida  Keys,  a  group  of  small  islands  lying  off  the 
extremity  of  Florida,  partly  in  Dade  and  ]>artly  in  Monroe 
CO.  The  keys  are  based  upon  the  Florida  Reef,  a  coral  reef 
of  great  extent  and  of  much  danger  to  mariners.  The  ex- 
treme western  group  of  keys  is  the  Dry  Torttgas  (which 
see).  Besides  these,  the  W.  coast  of  Florida  is  lined  with 
keys  or  islets,  from  Cedar  Keys  southward;  but  the  Florida 
Keys  proper  are  on  the  reef.  The  soil  uf  some  is  product- 
ive of  tropical  fruits,  sweet  potatoes,  etc.;  others  are  hope- 
lessly barren.  Many  of  them  have  jungles  of  mangroves, 
with  some  pine,  buttonwood,  sweet  bay,  palmetto,  and  other 
trees.  In  general  their  flora  is  quite  distinct  from  that  of 
the  mainland,  and  is  West  Indian  rather  than  continental 
in  character.  Some,  like  Key  Biscaync,  are  ridges  of  sili- 
ceous sand,  but  most  are  masses  of  broken  coral,  shells, 
etc..  with  calcareous  and  foraminifcrous  sand.  Some,  like 
Double-headed-shot  Key,  are  composed  of  rocky,  rounded, 
treeless  knolls;  others,  like  Sugar-loaf  Key,  are  dead 
levels,  with  woods  and  numerous  lagoons.  Some  are  dunes 
of  saud,  held  in  place  by  a  creeping  vino,  Batatas  fittoralh. 
Many  are  covered  in  part  with  grasses.  Sugar-loaf  Key 
covers  some  50  square  miles,  inclusive  of  its  lagoons.  Salt 
Key  and  others  have  valuable  lakes  of  intensely  saltwater. 
Indian  Key,  Key  Largo  {40  miles  long),  and  Plantation 
Key  are  the  most  important  as  regards  soil.  Key  West, 
or  Thompson's  Island,  contains  the  city  of  Key  West. 
The  islands  arc  healthful  except  during  epidemics  of  j'el- 
low  fever.  They  are  the  resort  of  innumerable  birds,  and 
abound  in  rare  mollusks  and  fishes.  The  sponge-fishery  is 
an  important  industry. 

Florid'ia,  t.  of  Sicily,  7  m.  W.  of  Syracuse.    Pop.  7030. 

Flor'id  Style  (  Contrapnuto  fiorito,  or  Siij/n8  florhltis)^ 
in  music,  a  species  of  composition  more  free,  orn;ite,  and 
discursive  than  would  be  admissible  in  the  earlier  and 
more  severe  modes  of  "strict"  counterpoint.  The  old 
masters  were  accustomed  to  arrange  their  elementary  ex- 
ercises in  harmony  in  five  ''classes,"  styles,  or  forms,  in 
each  of  which  the  student  was  to  practise  with  a  rigid  ad- 
herence to  the  rules  set  forth  and  illustrated  in  those 
''classes."  The  first  class  consisted  of  the  simplest  ap- 
plication of  harmony  to  a  plain  theme  or  choral,  note 
against  note.  By  progressive  steps  thn  pupil  reached  the 
tifth  class,  denominated  the  fi  or  id,  in  which  room  was  given 
for  the  play  of  the  imagination,  and  for  the  free  use  of  cer- 
tain harmonies  and  progressions  which  were  interdicted 
under  the  preceding  classes.  In  modern  schools  of  music 
the  florid  style  has,  for  the  most  part,  supplanted  those 
more  strict  and  severe  forms  of  composition  which  the 
masters  of  a  former  age  regarded  as  the  foundation  of  all 
excellence.  Relaxation  of  old  rules  and  the  introduction 
of  many  new  and  beautiful  combinations  have  now  brought 
the  florid  style  into  such  general  use  as  almost  to  banish 
b'»th  the  use  and  the  study  of  strict  counterpoint,  except  in 
music  for  the  church.  William  Staunton. 

Flor'in  [It.  Jinrfun,  either  from  Florencr,  where  it  was 
first  coineil,  or  from  the  figure  of  a  lily  which  it  bore],  a 
Florentine  coin  first  struck  in  gold  in  1254.     Gold  and  siU 


L.  P.  Brockett, 
ver  coins  called  florins,  and  of  various  values,  have  since 
been  coined  in  many  countries.  England  struck  a  gold 
florin  in  i;i4.''i.  At  jjrcsent  the  English  two-shilliug  silver 
piece,  first  coined  in  ISl'J,  bears  the  official  name  of  florin. 
It  has  nearly  the  value  of  the  Austrian  new  silver  florin,  a 
unit  of  account,  worth  48.6  cents  of  our  money. 

Florin'ians,  a  sect  of  Gnostics  of  the  second  century, 
named  from  the  founder,  Florinus.     (Sec  Gnostics.) 

Flor'isant,  post-v.  of  St.  Ferdinand  tp..  St.  Louis  co.. 
Mo.,  on  the  Missouri  River,  15  miles  N.  W.  from  St.  Louis. 
It  was  settled  by  the  French.  It  has  manufactures  of  im- 
portance. The  Jesuits  and  nuns  of  Lorelo  have  important 
establishments  here. 

Flori'nus,  a  Roman  presbyter  and  hcresiareh  of  the 
second  century,  who  was  deposed  by  Elcutherius.  His 
followers  were  called  Florinians.  His  heresy  was  a  form 
of  Gnosticism  (which  see),  essentially  the  same  with  that 
taught  by  Valcntinus. 

Flo'rus,  a  Roman  historian,  of  the  circumstances  of 
whose  life  very  little  is  known,  and  whose  full  name  is  a 
matter  of  dispute.  In  the  earlier  editions  of  his  history 
he  app'ears  as  L.  Annaius  Florus.  and  is  supposed  to  have 
been  a  member  of  the  family  to  which  Seneca  belonged. 
Dukcr,  following  Vossius  {Hint.  Lot.),  infers  from  his  style, 
family  name,  and  the  age  in  which  he  lived,  liis  identity 
with  the  j)oet  Anna;us  Florus,  who  interchanged  sportive 
verses  with  the  emperor  Hadrian.  Though  in  the  preface 
to  his  work  he  speaks  of  a  revival  of  Roman  vigor  under 
Trajan,  and  would  seem  therefore  to  have  lived  in  his  reign 
or  in  that  of  Hadrian,  Titze,  who  has  devoted  much  study 
to  the  subject,  rejecting  the  passage  as  an  interpolation, 
maintains  that  he  is  the  Lucius  Julius  Florus  to  whom  two 
of  Horace's  epistles  are  addressed,  and  ]»laces  him  there- 
fore in  the  time  of  Augustus.  The  researches  of  Otto  Jahn 
and  Halm,  based  ujion  a  thorough  examination  of  the  best 
existing  codex,  give  the  name  as  Julius  Florus.  From  this 
author  we  have  a  concise  and  highly  rhetorically  written 
history  of  the  Roman  people  from  King  Romulus  to  Au- 
gustus Cajsar.  In  the  earlier  editions  the  work  was  en- 
titled Epitome  Bfruia  IiomauarmUy  and  was  divided  arbi- 
trarily into  four  books.  But  Jahn  and  Halm,  following  the 
Bamberg  codex,  give  the  title  Epitviinf  dt  Tito  Livio  lieU 
forum  omniuin  Aniiorum  DCC.  lihri  dw.  The  first  hook 
contains  the  account  of  the  external  wars  of  Rome,  while 
the  second  deals  chiefly  with  the  domestic  contentions  and 
the  seditions  of  the  people,  and  the  wars  in  which  Augus- 
tus was  engaged,  ending  with  the  closing  of  the  temple  of 
Janus  as  the  token  of  universal  peace.  The  work  of  Florus, 
taken,  as  the  name  indicates,  in  the  main  from  Livy,  is  a 
concise  but  interesting  record  of  the  progress  of  the  Roman 
people,  written  in  a  rhetorical  and  rather  ambitious  style, 
without  much  regard  to  accuracy  of  facts  or  of  dates,  and 
is  to  be  regarded  rather  .ts  a  panegyric  than  a  history. 
The  best  of  the  earlier  editions  are  those  of  linker,  Ley- 
den,  1722,  re-edited  by  Uiibner  and  Jacobitz,  Leipsic,  18.'!2, 
2  vols.;  and  of  Titze,  Prague,  1819:  more  recent  and  criti- 
cal those  of  Otto  Jahn,  Leipsic,  1852,  and  of  Halm,  Leip- 
sic. 1854.  (See  Das  GescJiichtsirerk  dcs  Florus,  von  J.  Re- 
BER.  Freising,  1S65;  C.  Heyn,  Ue  Floro  Uistorico,  Bonn, 
1805.)  H.  DnisLER. 

Florus  (Drepanii's),  a  Gallo-Roman  divine  of  the  ninth 
century,  a  deacon  at  Lyons,  is  remembered  as  the  opponent 
of  Gotteschalk  and  Scotus  Erigeua;  against  the  latter  he 
wrote  Liber  de  Predesfinatiouc  (S52  A.  D.):  author  also  of 
extant  Latin  hymns,  tracts  Dc  Actione  Missarum  and  De 
Elertionihus  Ejdscoporum,  a  commentary  on  the  Epistles 
of  St.  Paul  (compiled  from  St.  Augustine),  and  other  works. 
D.  about  860  a.  d. 

Floss  Silk  is  silk  which  has  been  broken  in  the  reel- 
ing. It  is  steeped  in  water,  pres.«ed,  dried,  oiled,  carded, 
and  spun  on  a  flax-wheel  into  soft,  coarse  yarn,  which  is 
made  into  shawls,  stockings,  dress-goods,  and  other  fabrics, 
eiiher  alono  or  mixed  with  cotton  or  wool. 
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Flo'tow,  von  (Friedbicii  FKimivANn  Adolph),  a  Ger- 
man composer,  b.  at  Tentendorf,  in  Mccklcnhur^^-Pchwerin, 
Apr.  27,  IH12.  A  passion  for  music  liivcrtud  him  from  tho 
diplomatic  career  his  parents  had  marked  out  ;  went  to 
Paris  and  took  lessons  in  composition  from  Keieha.  His 
first  operas,  produced  when  he  was  scarcely  eighteen,  were 
rejected  l»v  the  theatrical  managers.  Hut  he  persevered, 
and  in  IS.iS  obtained  ;,'reat  su<-cess  by  his  /,»■  .Wiu/i'tuffi  de 
/«  Mnlnxf,  which  was  performed  lifty-four  times  iu  a  single 
season  at  the  theatre  of  the  Renaissance.  From  that  time 
his  operas  followed  in  easy  succession  :  Le  Fonstitn;  1840  ; 
l/fHvhivc  lie  CainnrtiJt,  1 S43  ;  AfrHsuitdru  .SVr«f/('//rt,  1S44  ; 
L'anif  en  peiw,  IS4(t;  Alhln,  ISjtl;  Murthuy  ISjH  ;  Zifila, 
1866.  The  last  three,  written  in  German,  arc  favorites  on 
the  (Jerman  sta;;e  with  the  lovers  of  liKht  opera.  Afartha 
is  popular  everywhere,  and  is  better  known  in  America  than 
any  other  of  all  Flotow's  works.  Flotow,  after  livinj^  sev- 
eral years  in  Paris  and  a  short  time  in  !iis  native  place, 
took  up  his  abode  in  Sehwerin,  where  he  is  superintendent 
of  the  court  theatre.  In  1864  was  made  corresponding 
member  of  the  French  Institute.        0.  li.  FftOTHixcHAM. 

Flot'sam  [Sax._/?<'o?fii,  to  "float"],  a  legal  term  era- 
ployed  in  retVrerK'c  to  the  law  conccrninj^  wrecks.  It  de- 
notes goods  which  float  upon  the  surface  of  tho  water 
when  a  ship  is  sunk  or  they  arc  thrown  overboard  as  a 
measure  of  safet^y.  By  the  common  law,  if  no  owner  ap- 
pears to  claim  them  after  their  recovery,  they  belong  to 
tho  Crown.     (See  Jetsam  and  Ligan.) 

Flouu'dery  a  name  given  to  various  marine  fishes  of 
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I'lounder. 
the  family  Plcuroncctidae.  They  arc  flat,  and  swim  with 
one  side,  not  one  edge,  uppermost;  both  eyes  are  on  the 
upper  side,  and  the  lower  side  is  much  whiter  than  the 
other.  .Several  species  occur  in  the  American  waters, 
where  tlicy  arc  caught  for  market,  and  are  regarded  as  tol- 
erable food. 

Flour  [a  word  kindred  to  flower;  i.  c.  tho  "  flower"  or 
ch<)icest  part  of  the  wheat].  When  dry  wheat  is  crushed, 
as  in  a  mortar  or  between  revolving  millstones,  the  product 
is  a  powder  mixed  with  scales,  known  as  wh'de  meal.  Tho 
process  of  sifting  or  bolting  separates  the  whcde  meal  into 
two  portions,  known  as  flour  an<i  Ipran.  The  hitter  consists 
of  the  outer  woody  portion  of  thc"  grain,  with  atlherJng  por- 
tions of  the  interior ;  and  flour  is  the  name  given  to  the  re- 
mainder. The  hitter  is  white — the  former  is  reddish  or 
grayish.  This  simple  nomenclature  was  suited  lo  the  ear- 
liest forms  of  milling.  It  applies  as  well  t"»  rye,  except  in 
tho  niatt.c-r  of  color,  as  to  wheat,  and  more  or  less  to  other 
grains,  and  to  some  extent  to  seeds. 

Willi  refinemctits  in  tho  art  of  making  bread,  cake,  and 
pastry  <'anie  a  di-rnarul  for  finer  flours.  New  modes  of 
milling  were  introiiueed,  anil  the  produt^t  was  separated 
into  more  numerous  gra'les.  It  was  eustoinary,  a  lew  years 
ago,  comparatively  speaking,  in  this  country,  to  divide  tho 
product  into  three  grail'-s^flour.  connell.  and  bran.  Tho 
flour,  inehiding  so  much  as  e<jn!d  In-  srparale<I  of  the  re- 
quisite whiteness,  amounting  lo  some  7tt  p"  r  eerit.,  was  re- 
moved by  lnjlting  fn)m  the  remainder;  and  this  remainder, 
by  passing  over  a  coarser  sieve,  was  dividerl  into  larger 
scale •(  and  fragments  called  bran,  and  lesser  scales  and 
fragments  calli-d  connell.  Th(<  Jaltrr  is  also  known  as 
shorts  and  middlings.  These  three  have  breri  lurlber  in- 
creasi-d  by  improved  appliiinees  both  in  this  country  and 
England,  and  especially  in  Hungary.  Tho  grades  of  flour 
produced  by  the  best  mills  number  ten. 

The  principles  which  bavi-  guideil  the  inventor  of  milting 
devices  will  be  ln-nt  understood  alter  a  study  of  the  w/cuc- 
turr  nf  t/ie  tnliftil  fjniiii.  The  grain  of  wheat  has  the  form 
of  an  irregular  oblong  spheroid,  having  a  longitudinal 
groove  on  one  side,  and  terminating  at  one  end  in  mimile 
vegctabli^  hairs  or  bristles,  and  at  the  other  in  a  slightly 
cornigated  surface  covering  the  germ.  If  this  grain  lie 
inoislened  and  rubbed  with  a  dry  ruiigli  cloth,  tliuru  will 


bo  detached  from  the  surface  two  outer  coats  composed  of 
woody  fibre.  Within  there  is  a  thin  coat,  also  composed 
of  woody  fibre,  which,  from  the  peculiar  network  of  fibres 
and  tubes,  suggesting  the  appearance  of  cigars  placed  side 
by  side,  has  been  called  tho  cigar-coat.  This  is  succeeded 
by  another  coat  of  exceeding  tenuity,  like  the  others  chiefly 
composed  of  woody  fibre.  Within  these  is  the  nutritious 
[)ortion  of  the  grain.  There  is  first  a  framework  of  cells 
entirely  enveloping  the  white  ])ortion  of  the  Hour.  The 
cells  are  filled  with  a  class  of  nitrogenous  bodies  of  albu- 
minous character  and  certain  mineral  sails,  almost  wholly 
phosphates,  of  which  tho  chief  is  the  phosphati'  of  polassa. 
with  much  smaller  proportions  of  phosphates  of  magnesia, 
lime,  soda,  and  iron,  the  whole,  with  the  cell  framework, 
being  known  as  the  gluten  coat.  At  the  germ  end  of  the 
berry,  opposite  the  brush  end,  there  arc  certain  organic 
forms,  constituting  tho  embryo  of  t!ic  grain.  The  whole 
of  tho  remaining  interior  is  oecupieil  by  a  framework  of 
coarse,  ojicn  cellular  tissue,  filled  with  starch  grains,  which 
are  coarse,  and  others,  exceedingly  minute,  containing 
albuminoid  or  nitrogenous  constituents.  If  a  sharp  knife 
bo  passed  through  a  plump  berry  of  wheat  perpendicular 
to  its  axis  halfway  from  end  to  enrl,  and  the  section  so 
exposed  bo  treated  with  solution  of  iodine,  tho  entire  sur- 
face bordered  by  tho  gluten  coat,  but  not  including  it,  will 
bo  changed  from  whiteness  to  dark  purjde,  demonstrating 
the  presence  and  extent  of  the  starch.  If  another  sectitm 
be  exposed  to  the  action  of  a  solution  of  blue  vitriid  in  am- 
monia (ammonio-sulphate  of  copper),  the  starch  of  tho 
interior  will  be  but  little  affected,  but  the  gluten  coat  which 
surrounds  it  will  have  become  green,  from  the  for- 
mation of  jihosj)hatc  of  cojij^cr.  A  solution  of  4m- 
monio-nitrato  of  silver  (nitrate  of  silver  dissolveil  in 
ammonia)  will  color  the  gluten  coat  yellow,  from  the 
formation  of  phosphate  of  silver.  If  the  crushed 
berry  be  treated  with  weak  acetic  acid,  ancl  the  re- 
sult of  the  digestion  be  filtered  and  ammonia  added 
to  tho  clear  liquor,  there  will  bo  separated  from  tho 
solution  on  standing  minuto  crystals  of  phosphate 
nf  magnesia  and  ammonia.  If  a  drop  of  nitrato 
of  silver  dissolved  in  water  bo  ])oured  U]kui  tho 
ur,  no  change  will  take  place,  but  if  nitrato  of 
silver  dissolved  in  aniuionia  bo  poured  upon  tlio 
(lour,  it  will  yield,  as  already  observed,  tho  yellow 
compound  of  phos]ihato  of  silver.  tStrong  nitric 
acid  will  color  tho  flour  orange,  from  its  action  on  tho 
albuminoid  substances.  If  a  quantity  of  flour  inti- 
mately mixed  to  a  stiff  emulsion  with  water  is  set 
aside  at  a  temperature  of  about  70",  after  a  while  it  will 
begin  to  evolve  bubbles  of  gas,  and  after  a  lunger  time  it 
will  become  acid  and  oflensi\o  to  tlio  taste,  and  the  liquid 
will  contain  phosphoric  aoid,  readily  recognizable  by  chem- 
ical tests. 

The  phosphatic  and  nitrogenous  constituents  and  the 
starch  all  havo  nutritive  value,  ami  arc  indisjiensable  as 
elements  of  food.  Of  these,  the  starch  is  far  tho  most 
abundant,  constituting  about  70  per  cent,  of  tho  whole 
grain.  The  nitrogenous  constituents  or  tho  albuminoid 
bodies  constitute  from  12  to  IS  percent.,  anrl  the  pliosphalin 
salts  about  2  per  cent.,  tho  rest  lieing  mainly  woudy  libie. 
Of  the  nutritious  portions,  weight  for  weight,  the  phos- 
phatic constituents  are  undoubtedly  entitled  to  the  first 
rank.  Tho  portion  of  tho  nitrogenous  constituents  lodged 
with  the  i)li"spliates  in  the  cells  of  tlie  gluten  coat  havo 
lieeii  shown  by  Mege  Mouri^s  to  be  peculiarly  suseeptiblo 
to  fermentation  when  exposed  to  a  moist  atmosphere. 
They  are  encased  in  capsules  impervious  to  the  air  in  tho 
berry.  If  these  capsules  be  ruptured  or  crushed,  exjujsuro 
to  tho  air  is  inevitable. 

<tn  this  structural  peculiarity  of  the  grain  rests  tho 
foundation  of  a  philosophical  system  id'  milling.  Tho 
larger  the  percentage  of  the  interior  of  the  berry  in  flour, 
the  less  must  be  its  nutritive  value;  an<!  eorre>pon<lingly, 
the  larger  tho  jiercenlage  of  the  gluten  coal  in  fiiuir — tho 
chief  diqmsit  of  tlie  plio>phates — the  greater  its  iiiitritivo 
vahu- ;  and  in  bran,  the  huuiller  tho  percentage  of  adhering 
gluten,  the  more  nearly  worthless  as  an  article  of  food  Iho 
bran  wotibl  be.  If  it  were  practicable  to  reduce  the  ner- 
cenlage  of  j)ure  starch  and  increase  the  pereeulage  of  phos- 
pha1i<'  and  nitrogenous  constituents,  the  nutrilivu  value  of 
the  flour  would  be  augmented. 

The  presence  of  minute  particles  of  woody  fibre  in  tho 
flour  gives  to  it  a  yellow  shade.  That  system  of  milting 
which  shoiiM  most  nearly  remove  all  the  woody  fibre,  iiml 
none  of  the  gluten  or  pliospliiile-,  from  the  flour  would  uc- 
coinplisli  one  of  t-ho  chief  ends  to  be  gained. 

To  appreciate  the  difliculties  tliat  present  (hcmsetves  (o 
tho  inventor  of  milling  machinery,  let  us  consider  the  lierry 
as  we  find  it  iu  eominerce.  It  is  very  rare  llml  any  con- 
sidi'nible  (juantily  of  wheat  is  to  be  found  in  the  market 
absolutely  free  from  f'tn-igii  ingredients,  vtreh  us  chafl".  ling- 
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merits  of  straw,  oats,  chess,  mustard,  cockle,  grasa-seed, 
sand,  etc.;  it  is  rarer  still  to  find  wheat  grains  uniformly 
filled  out  aud  without  shrivelled  or  blasted  kernels.  Wheat 
i3  sometimes  plump,  the  starch  of  the  interior  being  mealy, 
so  that  if  the  berry  were  cut  in  halves  it  would  be  easy 
with  a  pin  t(t  detach  nil  the  white  interior,  leaving  two 
cups  lined  with  the  gluten  coat  and  invested  with  the  woody 
bran-ca^e.  The  wheat  is  sometimes  slightly  shrupkcn,  hard 
and  brittle  from  the  surface  to  the  centre,  and  cuts  like  the 
rind  of  old  cheese.  It  is  sometimes  shrivelled,  as  if  its 
growth  had  been  arrested  at  the  commencement  of  the  pe- 
riod when  the  berry  is  in  what  is  technically  called  "the 
milk,"  or  as  when  it  has  been  struck  with  rust — a  microscopic 
vegetable  growth  accompanying  the  loss  of  milk  from  tlic 
berry.  It  is  plain  that  shrivelled  berries  in  the  process  of 
milling  would  for  the  most  part  be  resolved  into  fine  hran. 
and  so  be  with  difficulty  separated  from  the  flour,  and  thus 
the  flour  be  discolored  and  rendered  less  nutritious.  It  is 
plain,  too.  that  the  plump  berry  with  the  mealy  interior 
would  be  easily  mashed  in  the  process  of  grinding,  while 
the  hard,  brittle  berry  would  more  easily  be  cracked. 

Purijiration  of  Commercial  Wheat. — Two  ])rinciples  un- 
derlie most  of  the  devices  for  separating  the  light  grains 
from  the  heavy,  and  the  foreign  seeds,  grains,  and  other 
impurities  from  the  wheat.  The  one  is  the  process  of  sift- 
ing— the  other,  that  of  exposing  a  thin  cascade  of  falling 
grain  to  a  current  of  air.  To  these  a  third  has  been  added, 
that  of  centrifugal  force,  taking  advantage  of  unequal  S])e- 
eific  gravity  and  unequal  extent  of  surface.  In  the  sifting 
process  advantage  is  taken  of  the  unequal  sizes  and  of  the 
different  shapes  of  the  bodies  to  be  separated  from  each 
othSr.  It  is  eusy  to  see  how  light  grains  and  chafi"  and  liits 
of  straw  and  dust  would  be  farther  diverted  from  a  perpen- 
dicular in  falling  through  a  stratum  of  air  driven  by  a  re- 
volving fan.  This  principle  was  illustrated  in  the  earliest 
times,  when  the  mixed  wheat  and  chaff  were  tossed  together 
into  the  air,  to  be  separated  by  the  wind  before  reaching 
the  ground,  and  is  the  principle  underlying  the  ordinary 
fanning-mill.  The  se]iaration  of  mustard  and  cockle  and 
grass-seed  from  the  wheat  may  bo  easily  effected  by  ]>assing 
the  mixed  grains  over  inclined  plates  perforated  with  holes 
large  enough  for  the  smaller  seeds  to  pass  through,  but  not 
large  enough  for  the  wheat.  The  oat  grain  is  separated  by 
taking  advantage  of  its  elongated  form.  The  mixed  oat 
and  wheat  grains  are  discharged  in  a  thin  sheet  upon  an  in- 
clined thin  iron  plate  perforated  with  round  holes  at  inter- 
vals nicely  <Ietennined  by  experiment,  abundantly  large  for 
the  ready  passage  of  bdth  the  wheat  and  oat  grains  if  pre- 
sented end  foremost  perpendicularly  to  the  surface  of  the 
plate.  But  as  the  plate  is  inclined,  each  berry  must  be 
tipped  forward  in  order  to  enter  a  hole.  An  individual 
hole  is  of  such  diameter  that  when  the  wheat  grain,  sliding 
forward,  carries  its  centre  of  gravity  beyond  the  support 
of  the  upper  edge  of  the  hole,  there  will  be  no  room  for  the 
prow — the  forward  entl  of  the  grain — to  sweep  downward 
through  the  hole  without  striking  the  lower  margin,  and 
thus  the  wheat  grains  are  separated.  The  oat  grain,  how- 
ever, in  sliding  down  the  inclined  plane,  before  its  centre 
of  gravity  has  passed  beyond  the  support  of  the  u])per  mar- 
gin of  the  hole,  will,  by  reason  of  its  prolonged  keel,  extend 
over  the  lower  margin  of  the  hole,  and  thus  fail  to  fall 
through.  As  the  oat  advances  the  centre  of  gravity  will 
pass  beyond  the  lower  edge  of  the  hole,  and  gain  the  sup- 
port of  the  continuous  surface  before  the  tail  of  the  berry 
will  have  lost  the  support  of  the  upper  edge.  Fragments 
of  straw  and  chaff  pass  on  with  the  oats. 

The  dust,  smut,  and  rust  which  may  cling  to  the  berry 
are  separated  by  discharging  the  impure  grain  into  the 
space  between  what  may  be  regarded  as  a  vertical  cylinder, 
the  surface  of  which  is  covered  with  brushes,  and  a  closely- 
fitting  iron  case  perforated  with  numerous  slits  or  holes, 
which  serve  the  double  purpose  of  making  the  surface 
rough  anil  providing  an  escape  for  the  separated  clust. 
Kound  seeds  are  separated  by  taking  advantage  of  the  su- 
perior velocity  they  acquire  in  rolling  down  an  inclined 
jilane,  as  compared  with  the  long  grains,  which  slide.  The 
f'>rmer  leap  an  opening  into  which  the  latter  drop. 

By  these  and  kindred  processes  it  is  now  practicable 
to  obtain  good  wheat  from  a  sample  of  spring  wheat  of 
which  not  more  than  one-half  is  fit  for  making  flour,  bv 
the  ccun])Iete  separation  of  every  foreign  matter  from  the 
sound,  serviceable  wheat  grains.  Such  an  achievenicut  a 
few  years  ago  would  have  been  regarded  as  practically  be- 
yond the  reach  of  mechanical  contrivance. 

The  wheat  thus  prepared  is  a  structure  the  chemical, 
physiolngieal,  aud  mechanical  composition  of  which  we 
have  already  glanced  at.  If  the  grain  of  whe.at  be  sub- 
.iected  to  pressure,  as  in  a  vice,  so  that  its  diameter  shall 
be  lessened  by  .a  certain  definite  amount,  the  interior  m.ay 
be  partially  pulverized  without  rupturing  the  surface.  If 
the  pressure  reducing  its  diameter  by  the  same  amount  be 


of  the  nature  of  impact  or  of  a  blow,  the  interior  will  bo 
cracked,  but  not  pulverized,  with  the  probable  rupture  of 
the  surface.  If  the  pressure  of  the  vice  be  continued  until 
tlic  grain  is  flattened,  the  product  will  be  large  scales  and 
powder.  If  the  blows  be  repeated  with  change  of  position 
of  the  berry,  the  product  will  be  dust,  fragments  including 
the  inner  layers  of  the  bran,  the  gluten  coat,  and  starch 
extending  to  the  centre  of  the  berry,  and  the  outer  scales 
of  the  woody  covering  more  or  less  sep.arated  from  the 
gluten  coat.  The  product  derived  from  pressure  may  by 
sifting  hi  separated  into  its  constituents  of  scales  (or  bran) 
and  ])0wilcr  (or  flour).  The  bran  will  contain  a  large  pro- 
portion of  the  gluten  coat;  the  flour  will  consist  of  starch, 
with  associated  albuminoids,  and  gluten-cells  detached 
from  the  bran.  In  the  case  of  reduction  by  blows  the  dust 
will  be  chiefly  composed  of  starch  (which,  it  will  be  under- 
stood, though  by  far  the  largest  constituent,  may  contain  a 
larger  percentage  of  the  nitrogenous  constituents  than  the 
gluten  coat),  the  scales  will  be  mainly  of  woody  fibre,  and 
the  lumps  or  groats  will  be  composed  of  starch,  with  the 
associated  albuminoids  on  the  interior,  more  or  less  of  tho 
bran  coat  ou  the  exterior,  and  the  gluten  coat  between. 
The  dust  may  be  easily  removed  by  bolting;  the  outer 
scales  of  bran,  mainly  of  woody  fibre,  may  be  easily  sepa- 
rated by  a  current  of  air  directed  upon  a  thin  cascade  of 
the  mixture — the  bran-scales,  with  a  given  weight  of  ma- 
terial, presenting  a  greater  extent  of  surface  to  the  blast 
than  the  compact  granules  from  which  they  are  to  be  dis- 
charged. 

It  is  plain  that,  weight  for  weight,  tho  groats  contain 
much  more  nutritive  matter  relatively  than  either  of  tho 
two  portions  which  have  been  separated  from  them.  If, 
now,  these  groats  be  subjected  to  attrition  among  them- 
selves, their  corners  will  be  rounded  off,  the  scales  ou  the 
outside  of  the  gluten  coat  will  be  more  or  less  detached, 
and  the  starch  on  the  interior  will  be  more  or  less  worn  ofi". 
Tho  tenacity  of  tho  gluten  coat  will  tend  to  ]»reser\'e  its 
integrity,  while  the  relative  friability  of  the  starcli  in  the 
interior  aud  the  fibrous  texture  of  the  outer  covering  of 
the  gluten  coat  will  facilitate  their  separation  under  tho 
influence  of  attrition.  If,  now.  tho  process  of  attrition  be 
intermittent  and  alternating  with  the  process  of  bolting 
and  the  use  of  tho  fan-blower,  tho  groats  will  ultimately 
assume  the  form  of  little  concave  disks,  largely  freed  from 
the  bran  without,  and  for  the  most  part  freed  from  the 
starch  within.  As  these  alternating  processes  have  been 
worked,  there  will  have  been  produced  successively  a  series 
of  brans  growing  richer  in  gluten,  and  a  series  of  starches 
growing  richer  in  gluten,  and  a  final  result  of  groats  con- 
sisting mainly  of  gluten,  with  scarcely  any  starch  or  bran. 

The  two  plans  of  reduction  thus  illustrated  may  be  re- 
garded as  exhibiting  the  principles  underlying  the  extremes 
of  high  and  low  milling ;  in  practice,  however,  no  such  ex- 
treme is  attained.  The  best  forms  of  low  milling  include 
more  or  less  of  tho  principle  of  impact,  and  the  best  forms 
of  high  milling  take  advantage  more  or  less  of  tho  prin- 
ciple of  pressure  without  impact. 

MilUnij. — The  trituration  of  wheat  is  now  almost  uni- 
versally accomjflished  between  what  are  called  millstones. 
These  are  two  short  cylinders  of  hard  stone  placed  one 
over  the  other,  having  the  two  horizontal  surfaces  between 
them  peculiarly  grooved  to  fulfil  the  office  which  they  are 
exjjected  to  perform.  To  understand  this  otfice  we  must 
take  into  account  a  property  of  the  gluten  to  which  no  al- 
lusion has  as  yet  been  made. 

Gluten. — If  a  handful  of  flour  be  moistened  with  water 
and  fashioned  into  dough,  and  then  continuously  kneaded 
in  a  slender  stream  of  falling  water,  the  starch  will  grad- 
ually be  separated  from  the  dough,  and  there  will  remain 
at  length  pure  gluten,  a  singularly  tenacious  and  homoge- 
neous substance.  On  drying,  this  body  will  become  quite 
hard  and  somewhat  brittle.  On  subjecting  it  to  moderate 
heat  after  it  has  been  thoroughly  dried  at  common  temper- 
atures, it  will  be  found  to  lose  weight.  It  will  have  parted 
with  water  of  hydration.  On  withdrawing  the  heat  the 
gluten  will  re-absorb  this  water  of  hydration  from  the  air 
at  common  temperatures,  aud  recover  its  original  weight. 
In  the  same  manner  the  gluten  of  the  flour  subjected  to 
heat  will  part  with  its  water  of  hydration;  and  this  es- 
cape of  water  will  be  accompanied  more  or  less  with  the 
rupture  of  the  cells  in  which  the  gluten  is  encased.  The 
openings  through  which  the  moisture  has  escaped  will  per- 
mit the  air  to  enter,  and  with  it  more  or  less  the  germs  of 
microscopic  vegetation,  which,  taking  root  in  the  gluten, 
produce  the  well-known  effect  described  in  the  term  vnixti/, 
the  flour  acquiring  an  unpleasant  odor  and  an  inferior  taste, 
the  gluten  at  the  same  time  losing  an  appreciable  jiortion 
of  its  tenacity,  and  the  bread  made  from  it  acquiring  a  less 
palatable  flavor  and  being  less  light. 

It  is  obviously  desirable,  therefore,  that  in  the  process 
of  grinding  the  wheat  the  wheaten  meal  should  be  sub- 
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jectcd  to  as  littlo  friction  wttli  the  millstones  as  may  be,  or 
within  certain  limit^s,  successively  to  interrupt  the  process 
anil  allow  the  materials  to  cool.  The  siirliicus  of  tho  milU 
stonrs  present  ii  series  of  grooves,  or  lands  antl  furrows. 
These  ore  oblique  in  some  iustauccs,  and  curvilinear  ia 
others.  Great  ingenuity  has  been  displayed  in  the  con- 
formation and  arrangement  of  the  grooves  with  a  view  to 
attaininj;  the  ber^t  results.  If  it  were  the  sole  objeol  to  have 
the  wheat  pass  through  the  stones  without  abrasion,  it  is 
manifest  that  the  best  form  of  the  groove  would  be  that 
which  a  grnin  of  wheat  would  pursue  discharged  from  the 
hoppiT  and  traversing  the  surface  of  tiio  niillstuno  under 
tho  intlucULMj  of  the  centrifugal  force.  Tliis  path  has  been 
ascertained  by  allowing  grains  of  wheat  coated  with  plum-  , 
bago  to  fall  upon  a  smooth  millstone,  the  surface  of  which  | 
has  been  chalked,  so  as  to  receive  the  marking  of  tho  plum- 
bago as  tho  stone  was  revolved  with  its  determined  veU)city. 
Tlic  calculated  direction  of  this  curve  has  been  found  to 
coincide  very  precisely  with  the  path  as  ascertained  by  ex- 
periment. Tho  curves  of  the  upper  (tho  running)  stone 
being  reversed,  as  compared  with  tho  curves  of  tlie  lower 
stone,  tho  action  of  tho  edges  of  the  o])pusing  curves  is  to 
some  extent  like  that  of  shears,  and  when  the  grains  have 
been  br<»ken  tliey  fall  into  the  grooves  of  tiiu  lower  stone, 
an<l  are  gradually  pushed  to  the  periphery  with  but  little 
further  friction.  Among  the  best  results  that  have  been 
attained  in  this  diret'tir)n  are  those  of  the  I.-^tvan  steam- 
inills  at  Debreezin  in  Hungary,  under  the  direction  of  the 
engineer  in  charge.  Prof.  Pckar,  in  which  with  a  stone 
fifty-four  inches  in  diameter,  the  width  in  grinding  surface 
from  tho  periphery  inward  is  only  nine  inches.  This  gave 
Dearly  HO  per  cent,  of  flour,  with  20  per  cent,  of  bran  and 
3  per  cent,  of  waste. 

The  primary  function  of  the  grooves  is  that  of  trituration. 
As  the  grooves  present  one  vertical  surface,  trom  tho  bot- 
tom of  which  the  depth  lessens  by  an  ascending  inclined 
plane,  it  will  bo  seen  that  the  grooves  in  the  \i]iper  and 
nether  stones  ])rovidc  that  in  the  process  of  milling  tho  ac- 
tion shall  be  in  some  degree  like  that  of  shears,  in  sumo  de- 
gree that  of  impact,  and  in  some  degree  that  of  mashing; 
and  tho  relative  measure  of  these  will  be  determined  by  the 
distance  of  tho  stones  from  each  other  when  in  Herviee.  Tho 
atones  may  be  placed  so  far  asunder  that  tho  wheat  will 
pass  through  without  being  crushed  at  all.  In  this  case 
the  interval  must  exceed  tho  greatest  length  of  tho  kernel 
of  wheat.  AVith  the  distance  a  little  less  than  this  tho 
brush  at  the  end  of  the  kernel  opposite  the  embryo  will  bo 
cut  off.  As  the  distance  is  further  lessened  the  grains  will 
bo  cracked,  until  they  may  bo  brought  so  near  that  tho 
gluten  cells  will  be  erushed.  and  tho  moisture  evolved  from 
them,  in  consequence  of  the  heat  produ<;ed  by  fricti<»n,  will 
soften  the  gluten  anrl  cause  tho  stnncs  to  adhere  and  tho 
milling  to  be  arrested.  Hetween  these  extremestho  art  of 
the  miller  so  ailjust^  the  distance  and  velocity  that,  taken 
in  conneetion  witli  the  other  meehanieal  appliantres  of  his 
mill,  be  is  enabled  to  turn  out  the  best  product,  in  condi- 
tion and  quality,  which  tho  grain  submitted  is  capable  of 
yielding. 

With  Mtihl  t,f  IFnnqnry  ;  Orhirfhitf  hi-tirrf-n  (i  ntoml  St"l 
Jio/fri-M. — Ah  one  of  the  results  of  tlio  study  of  the  nature 
of  the  grain,  a  process  of  milling  Inis  been  perfecteil  in  which 
the  millstones  are  replaeed  by  pairs  of  small  horizontal  steel 
rollers,  tho  surfaees  cd'  jMirt  of  which  are  travcrsecl  by  Knnill, 
sharp  grooves  parallel  to  tlie  axis  of  the  rollers.  The^o 
pairs  of  rollers  are  arraiignl  in  s<'ls  of  three,  oni'  aliovo  tho 
other,  with  considerable  )ntcr\als  between, ho  that  the  heat 
proilucod  by  tho  flight  crushing  will  be  counteracted  as  tho 
prorhict  passes  through  the  air  on  its  way  from  one  pair  of 
rollers  to  the  next.  Tlit;so  pairs  of  rollers  an-  adjusted  so 
tha*  the  cru?*liing  effect  of  any  on<?  jiair  is  slight,  and  as 
many  an  six  or  seven  setfi,  making  fr<itn  eighteen  to  twcnty- 
nne  pairs  of  rollers,  accor<ling  to  Kick's  account  of  tho 
I'esth  Walz  Mulil.  so  ealled.  are  necessary  to  produce  tho 
various  gradi-s  of  flour.  These  in  (he  Austro- Hungarian 
classification  number  ten  in  nil,  besides  the  groats  and  hi  an. 
At  intervals  the  products  of  tho  several  sets  of  pairs  of 
rollers  are  subji-eted  to  ^irocessea  involving  bolts  and  cur- 
rents of  air  to  separate  tho  tlour-dust  us  detached  and  tho 
bran  produced. 

Tiie  operations  for  grinding  and  bolting  other  flour-produ- 
cing  grains  than  wheat  (such  as  rye,  spell,  buekwheui.  vtr.) 
are  essentially  similar  to  tlic  milling  of  wheat,  but  t\u\  di-- 
t  ill  Is  vary  with  lh<!  ditVererit  grains.  None  of  thchn  (iroducis 
are  of  sufficient  coiiunereial  inip(»rtance  lo  warrant  an  elab- 
orate notice  in  the  pre.-(-nI  work.  In  coniposiliDn  these  flours 
dilTt-r  ronsideraldy  from  tiial  <d'  wheat  and  from  each  other. 

finiiiiu;/  Fluui-H. — The  relative  qmintilieH  of  the  different 
gnides  of  flour  vary  with  tho  kind  and  exci'llenee  <if  the 
wlient  eniployed.  The  following  list.  Inkcn  froin  tlm  recorcl 
of  a  mill  mar  Trieste,  the  jiroduelH  of  whiidi  were  on  exhi- 
bition at  the  Vienna  International  Kxposition,  will  illus- 


trate tho  refinomcDt  to  which  tho  art  of  milling  has  been 
brought : 


No  U 

=       It             u 

"  1 

"   2 

"  z.'.Z 

12    "       " 

6    " 

6    "       " 

3    "        " 

41  per  cent,  of  extra  flour. 

I 

"  5 

"   6 

"   7 

"  8 

5    "        " 

14    "        "     ■ 

9    "        " 

38  per  cent,  nirdium  and 

conmiou  Hour. 
79  per  cent. 

"  9 

10   " 

18  "       " 

3   " 

Of  these  quantities,  in  a  comparison  witli  a  view  to  diter- 
minc  the  best  work  of  a  eyttem  of  milling,  a  mi.'ituru  uf 
the  first  total  45  per  cent,  is  taken. 

Low  Mi/liiir/. — In  this  country  the  prevailing  ]iroeess  is 
that  of  low  milling,  as  better  meeting  the  general  ileniaml, 
and  as  yielding  at  tho  same  time  adequate  prolit  lo  the 
miller.  The  first  step  in  the  first-class  mills,  after  the 
removal  of  the  foreign  seeds  and  shrunken  berries  and  dirt, 
is  to  pass  tho  wheat  through  a  suiut-uiaehine.  which,  besides 
removing  any  smut  or  dust,  largely  removes  the  outer  coat 
of  the  herry,  together  with  the  brush  of  vegetable  hairs  at 
one  en. I,  and  more  or  less  of  the  germ  at  the  op]iosite  end. 
It  is  then  ground,  and  the  product  passed  through  the 
bolting  cylinders  or  sieves,  which  separate  the  flour  from 
tho  council  or  middlings  and  coarser  hran.  The  middlings, 
which  consist  of  coarse  grilty  flour,  or  what  are  eiilled  lino 
grits  and  fine  bran,  which  together  pass  through  the  same 
meshes  of  the  bolt,  are  then  discharged  upon  a  slighlly 
inclined  sieve,  which  is  subjected  lo  a  gentle  jarring  uc|bn. 
Tho  meshes  of  tho  sieve  are  suffieicntly  largi'  to  lei  (he 
whole  product  pass  through,  but  the  bran  is  kejit  above  by 
a  current  of  air  sweeping  upward  through  the  sieve,  sufli- 
eiently  strong  to  keep  the  bran  from  falling,  but  not  strong 
enough  to  keep  the  gritty  flour  from  passing  Ihrough  Ihe 
meshes.  These  fine  grits,  or  "groats,"  are  in  some  mills 
separately  ground,  and  sold  by  themselves  as  an  extra  qual- 
ity of  flour.  In  most  they  are  conducted  back  to  be  mi.xed 
with  fresh  wheat  as  it  enters  the  run  of  stones,  and  incor- 
porated with  the  general  product,  and  separated  with  the 
fine  flour  in  the  next  bolting. 

Juihiinri  Flour. — The  excellence  of  flour  may  be  judged 
in  some  degree  by  its  shade  of  color — the  presence  of  uii- 
nule  particles  of  bran  tending  to  give  it  a  yellowish  hue; 
by  ils  freedom  from  musty  odor  or  taste — ]iroving  that  it 
has  not  been  overheated  and  is  coniparalively  new:  and 
by  tho  elasticity  and  tenacity  of  the  dough  which  il  yields 
when  mixed  with  a  small  qunutily  of  water  and  kneiuled. 
To  this  may  be  ailded  tho  odor  which  tho  dough  in  (bin 
layer  yields  when  submitted  for  a  brief  time  to  a  sharp 
baking  temperature  of  about  400°  F. 

Coiiipoaition  of  Hour. — It  has  been  convenient  to  treat 
of  tho  conqiosition  of  wheat  as  including  llic  oaler  en- 
velope, bran  ;  the  iuuer  envelope,  the  gluten  coal  ;  and  Ihe 
mass  of  the  interior,  tho  starch  anil  associated  albuminoids. 
Proximate  physical  analysis  and  detailed  chemical  analysis 
have  shown  a  much  greater  variety  than  would  be  indi- 
cated by  theso  three.  Of  the  outer  coals  there  are  five 
that  may  bo  readily  separated  fnun  each  oilier — the  gluten 
coat,  consisting  oftho  framework  of  cells  and  the  capsules 
and  their  contents  of  minute  grains  that  fill  the  cells.  Ihe 
loose  cellular  tissue  spanning  the  whole  interior  of  the 
berry  and  sup)iorliiig  the  slareli  cells  luol  their  conUnIs: 
opposite  the  brush  cud,  distinguished  lis  a  lull  of  vegeliible 
hairs,  thoro  is  tho  complete  structure  of  Ihe  embryo.  'Iho 
outer  coals  contain,  besides  the  niiody  fibre  and  cellular 
tissue  of  their  struelurc.  various  iiicu-ganic  subsliMiees.  in- 
cluding silica.  The  gluten  coat  contains,  besides  Iku 
fninicwork  of  cellular  tissue,  various  nitrogenous  Mib- 
slanccs,  tho  chief  of  which  ia  gluten— albuiiuii,  glutin, 
muein,  and  cerealine,  which  differ  from  each  oilier  mainly 
ill  llii-ir.  solubilily  in  water  and  in  their  siifccplibilily  lo 
fernieiilution  and  disiolegralion.  Uesides  lliese  llierc  are 
coiilained  bibasic  |iliosphates,  of  Jiolassii— Ihe  most  abuii- 
dalil— then  magnesia  next,— lime,  sodii,  iron,  in  eollibinu- 
tioii  Willi  which  the  nitrogenous  hollies  above  liienlioiud 
flceiii  more  or  less  lo  play  Iho  |iart  of  bases;  and  in  ad- 
dilion  lo  these  oil  and  sugar. 

The  inlerior,  besides  the  open  cellular  tisnuo  and  slarch- 
granules,  conlains  albuminoid  bo. lies,  kindrc.l  Willi  Ihose 
of  the  gluleii  coal.  an. I  in  some  grains  in  hirger  proporlion  ; 
ami  a  smiill  poreeiitage  of  iiliospbales.  The  ratio  of  plios- 
phales  ill  Ihe  inlerior  lo  llio  sails  in  the  bran  and  gluten 
coals  is  about  as  I  :  lit.  Tho  embryo  contains,  besides  its 
orguiiic  t.xlure,  the  nilrogcnous  and  phoitpbatio  aonatitu- 
enls  f.mn.l  in  the  gluleii  coat. 

The  f.ill.iwing  analyses  by  Dempwolfl"  show  the  pereelil- 
nges  of  Iho  proxiiiiale  eolisiillieiils  of  Ihe  wlieiil,  llie  liilro- 
geu  iiu.l  phosphates  iu  tho  diflerent  grodea  of  wheat  flour: 
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In  100  parta  are- 

TTater. 

Ash 
phoa- 
pUatea. 

Nitro- 
gen. 

Albu- 
mi- 
noids. 

Starch. 

Cellu- 
lose. 

Groats  aud  extra  iiu- 

10,6 
10.3 
10.7 
S.5 
10.7 

0.41 
0.60 
0.96 
l..i5 
6.46 

1.80 
2.0S 
2.40 
2.30 
2.20 

11.7 
13.3 
15.4 
14.9 
14.3 

70.0 
67.2 
6:!.4 
61.0 
43.6 

7.29 
8.40 
9.80 
14.05 
23.9.5 

Roll  flour 

IJread  tluiir 

Dark  fl.iur 

Bran 

The  following  analyses  of  the  flour  of  the  Pcslh  Walz 
Mulil  (oyUuilor  mill),  made  by  the  writer,  show  the  rela- 
tions of  the|ihos|)horic  acid  to  the  nitrogen  in  the  different 
grades  into  which  the  flour  is  resolved  in  that  renowned 
mill.  (It  should  be  remarked  that  the  so-called  "groats" 
are  masses  of  the  interior  of  the  berrj'.) 


Water. 

Ash. 

Phosphor, 
io  acid. 

Nitrogen. 

Albumi. 
Doids,  cal- 
culated. 

10.57 

10.37 

10.23 

10.47 
10.07 
10.24 
9.66 
11.12 
10.99 
9.86 
9.71 
11.01 

.42 
.43 
.41 

1.03 

1.U2 
1.19 
.69 
1.01 
0.81 
1.01 
7.32 
4.21 

.20 

.U 

.21 

.22 
!l7 
.25 
.35 
.24 
.21 
.36 
2.14 
.70 

(2.24 

12.27 

1.68 

fl.68 

11.68 

1.72 

1.72 

1.74 

1.80 

1.84 

1.80 

1.90 

1.98 

2.20 

14.65 

10.78 

10.76 

11.02 
11.02 
11.15 
11.54 
11.79 
11.54 
12.18 
12.09 
14.16 

No.  0 

No.  1 

No.   2 

No.   3 

No.   4 

No.   r, 

No.   6 

No.   7 

No.   8 

No?  9,c<jarsebrau. 
No.  10,  tine  bran.... 

The  constituents  of  the  gluten  coat  when  moistened  with 
water  spontaneou.sly  undergo  chemical  changes.  The  starch 
and  sugar  by  themselves,  similarly  treated,  e.vperienco  no 
change.  But  when  the  starch  and  gluten  are  mingled  to- 
gether and  mi.xed  with  an  adequate  quantity  of  water,  tho 
changes  which  the  nitrogenous  bodies  experience  are  trans- 
ferred to  the  starch,  and  that  is  also  converted  into  new 
substances.  At  a  moderately  low  temperature  the  stjtrch 
is  converted  into  Lactic  acid.  At  a  temperature  of  froui  70° 
to  SO"  F.  tho  starch  is  convertcil  first  into  a  kind  of  dex- 
trine, then  into  grape-sugar,  aud  then  this  grape-sugar  into 
alcohol  and  carbonic  aciii;  at  a  more  elevated  temperature 
butyric  acid,  succinic  acid,  hydrogen,  wilh  carbonic  acid 
and  other  volatile  products,  are  produced.  In  the  art  of 
bread-making  advantage  has  been  taken  of  this  suscepti- 
bility to  fermentation,  producing  volatile  proJuct.-i.  to  give 
to  the  moistened  flour  or  dough,  and  ultimately  to  tho  loaf, 
the  quality  of  porosity  or  cellular  structure.  This  quality 
of  tho  loaf,  as  is  well  known,  facilitates  digestion.  The 
later  refinements  in  tho  production  of  fermented  bread 
have  been  directed  to  securing  from  fimnd  flour  that  kind 
of  fermentation  only  which  yields  mainly  alcohol  and  car- 
bonic acid,  and  is  called  vinous  fermentation.  Incidentally 
with  these  products  there  is  yielded  a  certain  amount  of 
gum.  and  sjmetimes  of  sug.ar,  beyond  that  converted  into 
alcohol  and  carbonic  acid,  and  also  an  agreeable  volatile 
essential  oil  or  ether,  which  imparts  to  tho  fresh  loaf  a 
pleasant  .aroma. 

There  arc  tivo  principal  modes  of  efl'ecting  fermentation 
— one  by  tho  introduction  of  the  purified  yeast-plant  (now 
an  article  of  manufacture  and  commerce  on  a  large  scale  in 
.\ustria,  and  in  ji  condition  more  or  less  pure  in  various 
other  parts  of  Europe,  and  recently  in  this  country,  and 
known  .as  press-yeast) ;  and  the  other  by  tho  incorporation 
with  fresh  flour  and  water  of  a  portion  of  the  fermenting 
dough  of  a  previous  batch,  which  is  of  course  filled  with 
yeast-germs.  This  yeast-plant,  when  mingled  wilh  the 
flour  and  water,  grows  at  the  expense  of  tho  flour,  .and  if 
skilfully  manipulated  yields  only  tho  products  of  vinous 
fermentation,  but  where  neglected  and  allowed  to  jjccomo 
old  and  to  undergo  spontaneous  decay,  or  where  impure 
from  the  presence  of  germs  of  putrefactive  fermentation, 
the  bread  produced  takes  on  the  ofl'ensive  qualities  of  the 
yc;ist,  and  instead  of  being  grateful  to  the  palate  and  uni- 
formly porou.s,  may  be  ofl'ensive  to  the  taste  and  smell,  and 
heavy  or  sodden,  or  partially  filled  with  bubbles  of  irregu- 
lar and  greatly  unequal  size.  Tho  presence  of  acid  in  The 
yeast  tends  to  liquefy  the  gluten,  and  deprive  it  of  the 
quality  of  tenacity  upon  which  the  production  of  pores  of 
uniform  size  depends,  and  which  when  destroved  permits 
the  bubbles  of  gas  in  the  dough  to  break  through  their 
walls  and  run  together,  producing  on  the  one  hand  great 
cavities,  .and  on  the  other  heavy  streaks  in  the  bread. 

Uii/ermeiiud  lireruL—Xn  view  of  these  diffieulties.  inci- 
dental to  the  process  of  vinous  fermentation,  efl'ort  was 
made  long  since  to  convert  flour  into  porous  bread  without 
the  aid  of  fermentation.     As  the  porosity  was  due  solelv  to 


the  spontaneous  evolution  of  the  gas  from  every  point  in 
the  interior  of  the  dough,  it  was  evident  that  so  far  as  cel- 
lular structure  was  concerned  it  need  not  be  produced  from 
fermentation.  It  would  only  be  necessary  to  mi.\,  by  tho 
process  of  sifting,  a  finely  powdered  alkaline  carbonate 
with  the  flour,  and  then  make  the  fiour  into  dough  by  in- 
corporating with  it  acidulated  water.  The  acbl  of  tho 
acidulated  water,  combining  with  the  alkali,  would  set  tho 
carbonic  acid  free,  which,  taking  on  the  gaseous  form  in 
every  part  of  tho  loaf,  would  make  it  porous.  This  prin- 
ciple was  illustrated  early  in  tho  use  of  sour  milk  as  the 
acidulated  solution.  The  lactic  acid  of  the  milk,  com- 
bining with  tho  soda  or  the  potash  of  the  alkaline  car- 
bonate, drove  the  carbonic  acid  out.  In  place  of  the  sour 
milk,  hydrochloric  acid  was  employed,  producing  the  porous 
structure  by  the  evolution  of  carbonic  acid,  aud  when  car- 
bonate of  soda  was  used  yielding  common  salt  in  the  bread. 
Self-raising  Flmir. — It  was  obvious  from  the  experience 
with  lactic  acid  and  hydrochloric  acid  that  if  an  acid  which 
has  a  solid  form,  and  is  not  hygroscopic  at  common  tem- 
peratures, but  readily  soluble  in  water,  were  pulverized  and 
mi.xed  with  bicarbonate  of  soda  in  proper  proportions  to 
yield  a  neutral  compound  of  the  acid  and  alkali,  there 
would  be  practicable  yeast-powder — tliatis  to  say,  aprepa- 
ration  in  the  form  of  powder  which  would  fulfil,"  upon  the 
addition  of  water,  tho  oftice  of  yeast.  The  substance  chosen 
for  this  purpose  was  tartaric  acid,  or  its  compound  with 
potass.a,  tho  bitartrate  of  potassa  or  cream-tartar.  This, 
mingled  with  bicarbonate  of  soda  in  projtcr  chemical  pro- 
portions, is  intimately  incorporated  with  the  flour  by  tho 
process  of  sifting,  and  tho  mixture  constitutes  what  has 
been  called  a  self-rainintj  fmir.  The  form  in  which  this 
yeast-powder  has  been  produced  is  in  glass  bottles  or  tin 
cases  in  quantities  suited  to  domestic  use,  the  preparation 
of  the  self-raising  flour  being  made  by  the  cook  on  tho 
occasion  for  each  batch  of  bread  or  cake. 

The  preparation  of  self-raising  flour  on  a  commercial 
scale  was  instituted  in  England  in  tho  use  of  tartaric  acid. 
This  was  first  intimately  incorporated  in  given  proportion 
with  flour,  and  then  an  e(juivalent  of  bicarbonate  of  soda 
was  incorporated  wilh  another  ]un-tion  of  flour,  and  then 
these  two  portions  of  flour  were  intimately  mixed  together. 
This  so  prepared  self-raising  flour,  to  which  has  been  added 
the  pro]icr  proportion  of  salt,  on  a  mixture  with  a  proper 
quantity  of  water  or  milk,  yiebl.«.  by  the  action  of  the  tar- 
taric acid  on  tho  bicarbonate  of  stida,  carbonic  acid  gas, 
rendering  the  moistened  flour  porous ;  in  which  conditioa 
it  is  put  into  the  oven  and  baked. 

In  place  of  the  tartaric  acid,  which  yields  no  nutritive 
value  to  tho  flour,  there  has  been  introduced  the  use  of  acid 
phosphate  of  lime  in  the  form  of  powder,  with  a  view  to 
restoring  the  phosphates  lost  with  the  brau  in  the  ordinary 
process  of  bolting.  Tho  acid  phosphate  prepareil  from 
bones,  besides  acid  phos}>hatc  of  lime,  contains  acid  phos- 
phate of  magnesia  and  iron,  and  when  mingled  with  tho 
bicarbonate  of  soda  in  flour  yields  a  product  containing 
neutral  phosphates  in  condition  to  be  converted  into  acid 
phosphate  by  tho  gastric  .juice,  and  taken  up  in  the  pro- 
cesses of  digestion  and  assimilation.     (See  Bkead.) 

Bread  is  also  made  from  a  mixture  of  rye  flour  and  wheat 
flour,  and  from  whole  wheat  meal,  as  well  as  from  oat  meal 
and  corn  meal.  These  are  to  someextent  mingled  with  each 
other,  and  with  rice  and  potato  flour.      E.  N.  IIorsfohd. 

Flour  Manufacture,  New  Process  of.  A  largo 
projiortion  of  the  nmst  valuable  ]>art  of  the  wheat  is,  in  the 
old  flouring  process,  carried  ofi"  as  "  middlings,"  a  product 
chiefly  used  for  feeding  stock  and  for  distilling.  For  many 
years  experiments  have  been  luaiie  in  Europe  and  tho  U.S. 
with  a  view  to  preventing  this  waste.  A  plan  introduced 
from  Paris  in  1872  by  a  Mr.  Lacroix,  a  manufacturer  of 
Faribault,  Minn.,  and  subsequently  much  improved  by  Mr. 
George  (.'.  ,Smith  and  others,  has  been  very  successfully 
and  extensively  employed  in  the  North-west.  The  grind- 
ing is  done  at  a  relatively  low  speed  of  the  stones,  .and  tho 
flour  is  consequently  coarser  or  ''higher'*  than  ordinary. 
Bolting-cloths  of  large  capacity  are  employed,  a  strong 
blast  of  air  passes  up  continuously  through  the  bolt  for  tho 
prevention  of  clogging,  and  the  upper  side  of  the  bolt  is 
acted  upon  by  a  system  of  brushes,  which  facilitates  the  pro- 
cess. There  arc,  in  fact,  several  processes,  but  in  all  tho 
principle  is  essentially  the  same;  excepting  that  in  some 
of  the  best  no  brushes  are  employed.  Already  (l.'>74)  tho 
following  results  have  been  accomplished:  (1)  the  amount 
of  flour  yielded  by  a  bushel  of  wheat  is  increased  moro 
than  S  per  cent.;  (2)  the  quality  of  the  flour  is  vastly 
better  than  that  previously  made;  (;'}  spring  wheat,  tho 
sort  most  abuntlantly  produced,  is  becoming  tlie  highest  in 
value,  since  the  new  processes  are  thus  far  failures  when 
applied  to  winter  wheat.  At  present  (Nov.,  1874)  "new- 
process  "  flour  is  quoted  in  New  York  at  the  highest  figures. 
The  result  of  the  new  inventions  mav  in  time  become  verv 
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important    to   consumers,    manufacturers,   and    producers 

alike. 

Flourens  (Gcstavk),  French  Utthateur  and  politician, 
b.  at  Paris  Aug.  4,  1838,  was  deputy  professor  at  the  Col- 
lege  of  Franco  in  1S03  :  foughl  in  Crete  aguinst  Turks  18tio- 
6S;  tftok  part  in  the  electoral  luovcment  at  Paris  ISfiS;  was 
arrested  Apr.,  IStJ'J,  and  the  same  year  was  wounUetl  iu  a 
duel  with  Paul  Grimier  de  Cujisagnac  ;  took  part  in  the 
Communal  insurrection  in  Mar.,  1871,  and  was  killed  near 
Paris  on  Apr.  :i,  1871.  Dinroura  dn  Siijfntffc  rnirerml 
(ISftf)),  QucKtion  trOn'ciit  {ISG7),  Science  ,le  rUomiiic  {\Hfi\)), 
Purh  De/h'i-ee  (1871),  were  his  productions.  Ho  was  a 
son  of  Prof.  M.  J.  P.  Flourens. 

Flourens  (Maiue  Jkan  Pikur?:),  French  physiologist 
ami  jiulhor,  b.  at  Maureilhau  Ajtr.  16.  17'Jl.  bct-aine  iM.  D. 
1S1;>,  and  a  resident  of  Paris  1814;  admitted  to  the  Acad- 
emy of  Sciences  in  1828;  professor  of  comparative  anat- 
omy in  18."i2;  perpetual  secretary  of  the  Academy  of  Sci- 
ences in  1833 :  and  member  of  the  French  AeaJeiny  iu  1840. 
His  lif'Hearcfn-t  nu  /rn'hthi/iii/  tiuil  S'ltxihih'tif  a]>peared  in 
1822:  HtHcarchcH  on  the  Properties  and  FniictiuuH  of  the 
Nervoun  System  iu  Vertebrate  Animats  in  1824;  AunlyaiH 
of  the  Labors  of  Cnvier  in  1841;  liuffon,  Hittoirc  de  ses 
iilfca  et  de  »€»  Travfirt.r,  in  1841;  Theory  of  the  Formation 
of  the  Hitncn  in  1847  :  Course  of  Compnrntire  Phy«iolof/i/f  3 
vols..  18J4;  Unman  Lont/eiu'li/,  and  the  Qitmitity  of  Life  o7i 
the  (ilobe,  in  1854.  D.  near  Paris  Dec.  fi,  181)7,  having  been 
made  peer  of  France  in  184fi,  uud  graud  officer  of  the  Le- 
gion of  Honor  Aug.  11,  1859. 

Floiirnoy'  (Thomas  S.),  b.  in  Virginia,  was  M.  C.  from 
that  Slate  I8t7-40.  Was  kiilefl  in  battle  in  Virginia  in 
June,  18f!4,  fighting  for  the  .Southern  Cunfederaey. 

Flow'er  [L:it._//o», //ori>,*  FT.flcnr].  The  organs  of  fruc- 
tification of  a  phaMiogamous  plant,  with  the  envelopes  or 
peculiar  leaves  which  enclose  or  surround  them,  constitute 
the  flower.  Yet  some  llowers  are  destitute  of  all  envelopes 
or  leaves,  and  the  tiowers  most  prized  for  ornnment.  sueh 
ns  full  '*  double  "  roses  or  camellias,  consist  wholly  of  leaves. 
The  latter  are  botanically  monstrosities,  and  incapable  of 
performing  their  ofiiee  of  projiagation.  Even  normal  flow- 
ers are  so  various  that,  for  rightly  defining  or  understand- 
ing thcra,  it  is  needful  to  take  a  complete  flower  as  a  pat- 
tern. 

A  complete  flower  consists  of  its  essential  organs  of  two 
kinds,  male  and  female;  the  latter  in  the  centre,  surrounded 
by  the  former,  and  these  surroundecl  by  two  floral  envelopes, 
the  leaves  of  the  l)los9r»m,  as  they  arc  sometimes  called. 
The  outer  envelope  is  the  cnlyx  or  flower-cup  (and  this  is 
the  meaning  of  the  word,  the  same  as  "chalice"),  for  the 
leaves  which  compose  it  arc  often  consolidated  more  or  less 
into  a  cup.  These  calyx-leaves  when  separate  are  named 
sepals.  The  calyx  is  more  commonly  green  and  leaf-Hko, 
but  by  no  means  always  so.  The  inner  floral  envelope, 
whether  in  form  of  a  cup  or  of  separate  leaves,  is  the  corolfn, 
and  its  separate  leaves  or  pieces  are  called  petals.  The 
corolla  is  usually  the  attractive  part  of  a  flr)wer,  the  texture 
delicate,  and  the  color  white,  bhie,  red,  ydlow,  or  some 
otlier  color  than  that  of  the  herbage.  The  functions  of  the 
floral  ciivflopc'S  are,  in  part,  jirotection  of  the  essential 
organs  within,  while  the  calyx,  when  green  an<l  sufliciently 
ample,  may  contribute  to  their  nourishment,  acting  in  the 
same  manner  as  foliage.  As  to  the  gayly-colored  parts, 
sueh  as  the  corolla,  it  is  now  well  made  out  that  they  sub- 
serve an  important  us(;  in  attraeting  insects,  etc.  to  the 
blossom,  thereby  aiding  fertilization.  The  fragrance  sub- 
serves the  samu  cml,  and  the  nectar  produced  by  most 
colored  flowers,  and  by  many  that  are  not  brightly  colored, 
is  the  real  attraction  to  insects  and  their  wages  for  the 
service  which  they  perform. 

The  organs  next  within  the  corolla  are  the  stamens,  the 
male  or  fertilizing  organs.  The  essential  part  of  a  etamcn 
is  the  anther,  a  case  usually  of  two  cells  or  compartments, 
containing  pollen,  a  powdery  substanen  consisliiig  of  minute 
grains.  The  anther  is  commonly  borne  on  a  stalk-IiUe 
support,  the_/i7<i;/i.ji/.  In  the  centre  are  the  female  or  seed- 
bearing  organs,  one  or  more — tho  pistils.  A  pislil  conHists 
of  two  essential  parts — viz.  the  or«n/  (in  Latin,  oinriH/ii), 
which  contains  ovules,  destined  to  hccome  weds  :  this  is  sur- 
mounted hy  a  sti;/mn,  which  is  a  knob,  line,  or  other  sur- 
face receptive  (tf  the  pollen,  which  falls  upon  or  is  in  some 
way  conveyed  to  it.  and  which  serves  t<i  fertilize  the  ovules, 
so  that  an  embryo  is  formed  and  they  become  seeds.  (See 
pHVsioi.ofjv,  VKfiKTAiu.K.)  lu  uiost  flowcTs  the  sllgmais 
elevated  more  or  lens  above  the  ovary  upon  a  column  often 
resembling  the  lilament  of  a  stamen;  this  is  called  the 
sfi/le  ;  it  is  not  essential  and  is  often  wanting. 

A  name  sometimes  employed  to  denote  the  envelopes  of 
a  llower  taken  together  is  the  perluuth.  This  term  is  sel- 
dom used,  however,  except  where  ihere  is  only  a  single  en- 
velope, or  where  both  calyx  and  c<)roIia  are  combined   into 


one  cup,  as  in  the  lily-of-the-vallcy  and  hyacinth,  or  appear 
so  much  alike  as  seemingly  to  form  one  circle,  as  in  true 
lilies.  A  technical  name  for  the  stamens  of  a  flower,  taken 
together,  is  undrurinm:  for  the  pistils,  taken  together, 
ffynireittm:  but  these  terms  are  not  often  used.  The  axis 
of  the  flower,  the  apex  of  the  flower-stalk  out  of  which  all 
the  organs  grow,  is  the  receptacle  or  torus.  The  idea  of 
the  flower,  morphologically,  is  that  the  receptacle  is  axis 
or  stem,  and  that  the  sepals,  petals,  stamens,  and  jdstils 
respectively  answer  to  leaves,  more  or  less  transformed  and 
adapted  to  special  functions.  (See  Botanv.) 

A  complete  flower,  as  above  described,  is  one  which  pos- 
sesses all  these  organs.  A  symmetrical  j/oirer  has  the  same 
number  of  parts  of  each  set  or  circle — 2.  .3,  4,  6,  or  what- 
ever the  ground-plan  of  the  particular  blossom  may  be. 
A  rcijuiar  flower  has  all  the  parts  of  each  set  alike;  in  an 
irregular  flower  some  arc  unlike  the  others  in  size  or  form. 
A  perfect  or  hermaphrodite  flower  has  both  stamens  and 
pistils.  In  unisexual  flowers  these  organs  occupy  difl"erent 
blossoms,  either  borne  on  the  same  plant  (mennvcious)  or  on 
diff"ercnt  plants  (rfi'trci'oi**) ;  the  flowers  which  hear  stamens 
only  arc  Muminatc  or  male,  sometimes  also  calle<l  sterile; 
those  with  pistils  only,  pistillate,  female,  or  fertile.  Flow- 
ers which  want  all  floral  envelopes  arc  called  ualccd, or  achla- 
mydeoiin;  those  which  want  the  corolla  arc  apetalons;  those 
in  which  the  corolla  consists  of  separate  petals,  polypctnlons; 
those  in  which  the  petals  are  combined  into  a  cup  or  tuhe, 
moixopetidons,  or,  better,  gamojietalous,  or,  still  better  but 
less  commonly,  sympetalous. 

There  are  also  in  some  plants  neutral  flowers — /.  c.  where 
some  of  the  blossoms  are  destitute  both  of  stamens  and  pis- 
tils. Tliese  are  either  wholly  abortive  or  rudimentary,  des- 
titute of  function,  or  else  such  as  consist  of  a  showy  peri- 
anth only,  usually  a  corolla,  which  is  much  more  conspic- 
uous than  that  of  the  perfect  flowers.  Of  this  sort  arc  the 
outer  flowers  of  the  cluster  in  ffydrnnffen  and  the  rays  or 
ray-flowers  of  sunflower.  Their  use  doubtless  is  to  attract 
insects,  etc.  to  the  feeding-ground  in  the  cluster  they  encir- 
cle. What  were  formerly  called  compound  flowers,  of  which 
the  sunflower  is  a  good  and  familiar  illustration,  are  dense 
clusters  or  heads;  and.  when  their  marginal  flowers  are 
tluis  enlarged  and  attractive,  and  especially  when  they  arc 
lirjnltttc  or  strap-shaped  (as  in  sunflowers,  where  they  are 
neutral,  or  in  asters,  where  they  are  pistillate  and  fertile), 
these  heads  do  bear  much  resemblance  to  single  blossoms, 
the  ray-flowers  imitating  petals.  In  some  flower-clusters 
the  show  or  attraction,  ordinarily  the  function  of  petals,  is 
assumed  by  leaves  of  the  involucre  surrounding  the  head, 
as  in  flowering  dogwood  {Oorjius  Jlorida),  or  by  leaves 
still  more  distant  from  the  flowers  themselves,  as  in  Poin- 
sett ia. 

In  authesia  (i.  e.  in  the  expansion  of  the  blossom)  some 
flowers  are  fugacious  or  ephemeral,  opening  but  once  and 
for  a  brief  period;  some  continue  for  days,  and  even  a 
week  or  more,  either  remaining  expandetl  or  more  com- 
monly opening  and  closing  by  night  or  hy  day  or  at  par- 
ticular hours,  according  to  the  species.  Some  evening 
primroses  open  in  twilight,  and  fade  the  next  morning; 
others  o])en  in  the  morning  and  fade  at  night  ;  still  others 
open  in  davlight  and  for  several  succes>ivc  days.  Poppies 
drop  the  calyx  wlien  the  petals  expancl,  and  the  petals  at 
or  before  sunset.  Cistuse?  and  rock-roses  open  in  the  nuirn- 
ing  and  cast  their  petals  at  nightfall.  The  night-blooming 
(^creus  expands  its  luigc  and  magniticent  flower  at  evening. 
to  close  with  the  light  of  the  next  morning,  ami  to  collapse 
into  an  unsightly  and  deli(|uescent  mass.  On  the  other 
hand,  some  of  the  most  showy  orchids  of  conservatorioa 
retain  their  beauty  and  freshness  for  weeks. 

W.  W.  Bailey.  Ui:visKn  nv  A.  (iHAY. 
Flower  (William  Hknuy),  F.  H.  S.,  Knglish  surgeon, 
b.  at  Stratford-on-Avon  Nov.  30.  1831;  was  e<lneated  at 
University  College,  London,  nnd  at  Mid<nese\  Hospital; 
entered  the  army  ns  assistant  surgeon  in  A]»r..  18.'"))  ;  served 
in  the  Crimean  war;  was  oswistant  surgeon  and  ilemon- 
strator  of  anatomy  at  the  Midrtlesex  Hospital,  nnd  in  18C1 
conservator  of  (he  museum  of  the  Itoyal  Cidlege  of  Sur- 
geons; since  I8(;0  he  has  been  Hunterian  nrofessor  of  com- 
parative anatomy  and  physiology.  Published  An  Intro- 
duction to  the  (iHteolinjy  if  the  Mammalia  (1870),  and  me- 
moirs on  anatomical  and  zoological  subjcota. 

Flow'orfic'ld,  post-v.  nnd  tp.  of  St.  Joseph  co.,  Mich., 
on  the  Michigan  Southern  ILK.,  Kutumatoo  division.  Pop. 
of  V.  210;  (»r  ip.  1j38. 

Flower- l*<»t,  a  vessel  usually  of  burnt  and  unglnzed 
clay,  with  a  perlorated  bollom  and  a  saueer,  designetl  for 
hohling  earth  for  tlie  growth  of  plants  in  houses  or  green- 
houses, or  for  other  special  uses  in  gardening.  There  are 
also  various  ornamental  f«irnin.  such  ns  rustic  and  pendent 
flower-pots.  For  window-gardening  eo,«tly  encaustic-tilc 
boxes  are  fashionable,  and  are  often  highly  ornnmental. 
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FlOAV'ers,  the  name  formerly  given  to  sublimates,  such 
as  flowers  of  sulphur,  benjamin  or  benzoin,  antimony,  ar- 
senic, zinc,  etc. ;  only  used  now  in  connection  with  sul- 
phur. 

riowers,  Artificial.  This  art  or  branch  of  manu- 
facture is  of  very  old  date.  Flowers  and  leaves  of  painted 
linen  have  beenfound  in  tombs  at  Thebes,  and  the  Egyp- 
tians also  invented  flowers  of  horn  shavings  stained  in  va- 
rious colors.  The  Chinese  have  made  artificial  flowers  from 
very  remote  times  of  the  pith  of  a  kind  of  bamboo.  Crassus 
was  the  first  in  Rome  who  had  them  made  of  real  gold  and 
silver.  During  the  Middle  Ages  they  were  much  used,  not 
only  in  the  Roman  Catholic  Church  and  with  a  symbolical 
signification,  but  also  at  secular  festivals  and  merely  as 
ornaments.  They  were  generally  made  of  paper,  satin, 
silk,  metal,  and  wa.\.  and  the  most  celebrated  were  made 
in  Italv.  Rut  in  172S,  .Seguin,  a  botanist  and  chemist, 
began  the  manufacture  in  Paris,  employing  parchment  for 
the  flowers  and  bristles  of  the  wild-boar  for  the  stems,  and 
his  imitations  were  so  successful  as  to  arouse  the  jealousy 
of  the  painters.  From  this  time  the  manufacture  steadily 
increased  and  developed  in  France,  which  still  stands  at 
the  head  of  this  kind  of  industry.  The  French  wholesale 
houses  engaged  in  this  business  have  each  some  special 
branch.  Thus,  one  makes  only  roses ;  another,  wild  flowers ; 
a  third,  leaves.  The  workpeople  earn  from  two  to  six 
francs  a  day,  according  to  their  skill.  Of  the  money  rc- 
ceiveil  by  the  Parisian  manufacturers,  three-fifths  arc  paid 
to  the  workpeople,  one-fifth  covers  incidental  e.\penses.  and 
one-fifth  defrays  the  whole  cost  of  materials.  According 
to  the  latest  decennial  report  of  French  manufactures,  it 
appears  that  in  1S66  the  exports  to  all  countries  amounted 
to  S,0I');J.587  francs,  of  which  the  U.  S.  received  1,034..S<S6, 
and  Great  Britain  6,152,4o4.  (  7\tlihnH  cicceunafe  du  (\im- 
merce  dc  la  France  arec  net  Colonics,  etc.,  1S57  a  186G.) 
From  the  reports  of  the  Exhibitions,  etc.,  it  would  appear 
that  notwithstanding  the  check  given  to  I'rench  industry 
by  wars,  etc.,  this  amount  has  more  than  doubled  during 
the  last  eight  years.  It  is  comparatively  only  of  late  that 
English  flower-making  has  rivalled  the  French  manufac- 
ture. It  was  introduced  into  England  during  the  French 
Revolution  of  ITilO  by  refugees,  who  employed  the  art  as  a 
means  of  sulisistence. 

The  principal  tools  used  by  artificial  florists  are:  8tamp»y 
a  kind  of  knives  of  various  sizes  and  shapes,  by  means  of 
which  leaves  and  petals  are  cut  out  very  rapidly.  The 
material  to  be  shaped  is  laid,  folded  several  times,  upon  a 
leaden  table,  and  the  stamp  is  driven  through  it  with  a 
hammer.  This  part  of  the  work  is  done  by  men.  Stamps 
(or,  as  they  arc  often  callcil,  iruna]  were  invented  in  .Switz- 
erland at  the  beginning  of  the  last  century.  Leaves  and 
petals  had  previously  been  cut  out  with  scissors.  Gojf'trltHf- 
irouH  of  difl'erent  kinds,  the  commonest  being  a  ball  of 
polished  iron  fastened  to  a  handle,  are  used  to  hollow  the 
petals.  Moiddi*  called  rchicre  are,  as  the  name  indicates, 
employed  to  vein  the  leaves.  linrnisliers  of  glass  or  agate 
give  the  petals  the  polished  appearance  of  most  real  flowers. 
Many  other  tools  exist,  but  of  late  years  their  use  has  greatly 
diminished.  The  florist's  fingers,  guided  by  skill  and  taste, 
are  found  better  than  any  mechanical  appliance.  The  best 
flowers  are  carefully  painted  b}'  hand.  (See  Ijictiouuairc 
Uiih'crsel  dtt  XIXe  Siiicle,  Larousse,  art.  "  Fleurs  Arti- 
ficielles;"  and  Art  of  Makiuf/  Paper  Floirers.  by  Mrs. 
Bartlett  (New  York).)  Janet  Tuckev. 

Flowers,  Colors  of.  Although  the  coloring  prin- 
ciples contained  in  many  of  the  most  important  vegetable 
dyestutfs  have  been  isolated  and  their  composition  and 
chemical  relations  clearly  established,  as  in  the  case  of 
madder-root,  Rrazil-wood.  logwood,  quercitron  bark,  in- 
digo, weld,  archil,  etc.,  and  some  of  them,  as  the  alizarine 
of  madder,  have  been  produced  artificially,  the  colors  of 
flowers  have,  with  few  exceptions,  thus  far  resisted  all  at- 
tempts at  isolation.  This  is  perhaps  partly  owing  to  their 
fleeting  character  and  the  changes  which  they  so  readily 
unilergo.  The  colors  of  flowers  otlen  change  spontaneously 
during  the  life  of  the  flower.  The  flowers  of  Myogoth  rersi- 
eolor,  the  common  garden  weed  forget-me-not.  open  with  a 
yellow  tint,  but  soon  change  to  blue.  The  Chfiranthus  nut- 
tahilift  oipcQf^  yellow,  then  changes  to  orange,  red.  and  finally 
to  purple.  Some  flowers  even  change  color  during  the  diiy. 
Garden  phlox  is  blue  in  the  early  morning,  .and  pink  in  the 
midiUo  of  the  day.  H'lhtsciis  vnrinbllh,  which  is  white  in 
the  morning,  is  pink  at  noon  and  bright  red  towards  night. 
The  colors  of  flowers  arc  very  sensitive  to  chemical  re- 
agents. The  petals  of  the  purple  or  violet  dahlia  are  red- 
dened by  .acids,  the  purple  being  restored  by  alkalies,  but 
changed  to  green  by  an  excess  of  alkali ;  a  red  rose  is 
bleached  by  sulphurous  acid,  but  the  color  is  restored  by 
dilute  sulphuric  acid. 

Many  flowers  contain  more  than  one  coloring-matter. 
The  petals  of  the  safflower  yield  a  yellow  color  to  water 


and  a  red  principle  to  alkalies.  The  orange-colored  Tro- 
pnolum  majue  y'lcitl  a  purple  coloring-matter  to  boiling  wa- 
ter, becoming  yellow;  boiling  alcohol  then  extracts  a  pur- 
ple substance.  When  the  purple  is  .absent  the  flowers  are 
yellow  :  when  jiresent,  they  exhibit  various  shades  of  brown. 
The  flowers  of  the  brown  Calceolaria  yield  two  similar 
colors  xmder  like  treatment. 

In  but  few  eases  have  the  coloring-matters  of  flowers 
been  isolated  and  their  nature  determined  with  any  cer- 
tainty. The  coloring-matter  of  the  satfron  crocus  (Crorun 
satii'ufi)  has  been  isolated,  though  not  in  a  jiure  state.  It 
is  known  as  sa^raiu'n,  and  is  supposed  by  Roclileder  to  be 
identical  with  crocin,  Csgllj^Ois.  the  coloring  j»rinciple  of 
Chinese  yellow  berries.  (.See  Saffron.)  The  red  coloring 
princijde  of  the  safflower  {CarthmnuH  tliicloriits]  is  a  very 
important  dye.  (See  .^affi.ower.)  It  is  called  cartliamin, 
CuHisOt.  The  blue  and  red  pigments  of  flowers  are  gen- 
erally soluble  in  water,  while  the  yellow  matters  are  often 
resinous,  and  dissolve  only  in  alcohol  and  ether.  They  are 
generally  very  fugitive,  and  consequently  of  little  value  in 
dyeing. 

Schiibler  and  De  Candolle  claimed  the  existence  of  two 
distinct  series  of  colors  in  flowers — the  xanthic,  which  pro- 
duce yellow  and  red  tints,  and  the  cyanic,  which  produce 
blues;  both  formed  from  ehlorophyl  (plant-grccn).  the  for- 
mer by  oxidation,  the  latter  by  dcoxidation.  Their  views 
have  not  been  confirmed.  The  term  ci/anin  is  applied  now 
to  the  blue  coloring-matter  of  flowers.  It  is  contained  in 
violets,  iris,  etc.,  and  in  many  red  and  black  flowers.  It  ia 
extracted  by  alcohol;  the  solution  is  evaporated,  and  from 
the  residue  the  eyanin  is  dissolved  out  by  water.  It  is 
then  precipitati'd  by  acetate  of  lead  ;  the  lead  is  separated 
from  the  precipitate  by  sulphuretted  hydrogen  ;  the  solu- 
tion is  evaporated  by  dryness  :  the  coloring-uuitter  extract- 
ed by  absolute  alcohol,  and  precipitated  by  ether  in  blue 
flocks.  Cyanin  is  a  blue  amorphous  body,  soluble  in  water 
and  in  alcohol.  It  is  decolorized  by  reducing  agents,  as 
sulphurous  acid,  but  regains  its  color  when  exposed  to  the 
air.  It  is  colored  re.l  by  acids,  green  by  alkalies.  To  this 
is  ascribed  the  fact  that  some  (lowers  of  the  borage  and 
mallow  families  arc  red  in  the  bud,  turn  blue  when  they 
open,  and  become  green  as  they  fade.  These  reactions  ren- 
der cyanin  useful  for  the  preparation  of  test-papers.  A 
tincture  of  the  petals  of  Iria  i/cniianlca  or  lri»  piimila  is 
well  ada|)ted  for  this  purpose,  llojie  applied  the  name 
en/lhrof/en  to  a  flower-pigment  which  is  reddened  by  acids, 
but  Fehal  considers  it  identical  with  cyanin.  Some  red 
flowers,  as  varieties  of  the  aloe,  ontain  a  red  principle 
sparingly  soluble  in  water,  but  readily  soluble  in  alcohol, 
which  is  not  changed  by  acids  or  .alkalies. 

Xatithin,  j-aiilliiin,  and  xantlioj/cii  are  names  given  by  dif- 
ferent chemists  to  yellow  principles  obtained  from  flowers, 
but  their  exact  composition  and  chemical  relations  have  not 
been  satisfactorily  settled.  C.  F.  Ciianoleii. 

Floy  (James),  D.  D.,  b.  in  New  York  Aug.  20,  1S06; 
studied  for  a  time  in  Columbia  t'oUege.  and  afterwards  in 
London  ;  became  a  preacher  in  the  Methodist  Episcopal 
Church  in  IS.i:!:  preached  in  New  York,  Brooklyn,  N.  Y., 
New  Haven,  Conn.,  etc.:  edited  Tlic  Xnlloiial  Magazine  and 
U<iod  News:  edited  the  works  of  Stephen  Olin,  and  served 
on  tho  "  committee  on  versions  "of  the  American  Bible  So- 
ciety. Old  Testament  Cliaractera,  Cnide  to  the  Orchard  and 
Frnit-Garden,  etc.  were  from  his  pen.  Ho  was  prominent 
as  an  anti-slavery  leader.     D.  in  New  Y'ork  Uct.  14,  lSG:i. 

Abei.  Stevens. 
Floyd,  county  of  Georgia,  bordering  on  Alabama- 
Area,  540  square  miles.  The  surface  is  in  part  mountainous, 
and  much  of  the  soil  is  productive.  Wheat,  dairy  prod- 
ucts, and  cotton  are  staples.  Iron  and  lead  ores  and  other 
valuable  minerals  abound.  The  county  is  traversed  by  the 
Selma  Rome  and  Dalton  R.  R.  Cap.  Rome.  Pop.  17,230. 
Floyd,  county  of  Inditina,  bordering  on  the  Ohio  River. 
Area,  148  square  miles.  The  surface  is  broken  by  knobs 
and  bluffs.  Iron  ore,  building-stone,  and  timber  are  abun- 
dant. Cattle  and  grain  arc  the  agricultural  staples.  Tho 
manufactures  arc  diversified  and  very  important.  It  is 
traversed  by  the  Louisville  New  .\lbany  and  St.  Louis  and 
the  Louisville  New  .\lbany  ami  Chicago  R.  Rs.  Cap.  New 
Albany.     Pop.  23,.300. 

Floyd,  county  in  the  N.  of  Iowa.  Area,  4.?0  square 
miles.  This  county  is  undulating  prairie,  well  watered, 
and  produces  good  crops  of  grain.  It  is  intersected  by  the 
Iowa  Central,  Milwaukee  and  St.  Paul,  and  the  Cedar 
Falls  and  Minnesota  R.Rs.  Cap.  Charles  City.  P.  1(1,768. 
Floyd,  county  in  the  E.  of  Kentucky.  Area.  500  square 
miles.  The  surface  is  mountainous,  but  afl'ords  good  pas- 
turage. Immense  quantities  of  excellent  bituminous  coal 
occur  here,  but  it  is  not  much  wrought.  Corn  and  cattle 
are  the  staple  products.  Cap.  Prestonsburg.  Pop.  7877. 
Floyd,  county  in  the  S.  S.  W.  of  Virginia,  lying  N.  W. 
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of  the  Blue  Kiiigc.  Areii,  280  pqunre  miles.  It  is  moun- 
tainous, but  pnniucos  gmiu  and  tobacco,  and  has  abun- 
dant pasturage  uud  fine  water-powt-r.  Copper  and  iron 
orps  and  otliiT  valuable  minerals  abound.  Cap.  JacUeon- 
ville  or  Floyd  Court-house.      Pop.  ysJ4. 

Floyd,  tp.  of  Warrcu  co.,  III.     Pop.  3146. 

Floyd,  tp.  of  Puiuain  co.,  lud.     Pop.  12C9. 

Floyd,  fp.  and  po-st-v.  of  Floyd  co..  la.,  on  the  Mona 
brauL-h  of  the  Iowa  divii^tou  of  tbu  llUuoit>  Central  U.  R. 

Pop.  i;j2.s. 

Floyd,  post-v.  of  Carroll  co..  La.     Pop.  157. 

Floyd,  post-v.  (Fi.ovi)  roiismtsl  imd  tp.  of  Oneida  co., 
N.  Y.  It  hii.-*  I!  churches  and  4  chccsc-factorics.  Pop.  of 
V.  96;  of  tp.  120'.). 

Floyd  Court-house,  post-v..  county-sent  of  Floyd 
CO.,  Va.,  is  ISO  miles  W.  S.  W.  from  llichmoud.  Called  also 
Jacksonvilli;  (which  seej. 

Floyd,  tp.  of  iSc-ott  CO.,  Va.     Pop.  1171. 

Floyd  (.Ions),  b.  in  Beaufort.  S.  C,  Oct.X,  176U;  moved 
to  Georgia  in  1791  ;  was  brigadier-gcnt-ral  of  the  Georgia 
militia  .\nf^.,  lS|;t,  to  Mar..  ISI 1 ;  commanded  at  the  battle 
with  the  Creek  Indians  at  Autossee,  Ala.,  Nov.  29,  18i;i, 
aTid  at  the  batth;  at  Camp  Defiance,  Ala.,  Jan.  27.  1814. 
Wa:^  often  in  the  Stale  legi.^laturo ;  M.  C.  in  IS27-29;  and 
also  major-general  of  thoiStatc  militia.  1).  iu  Camden  co., 
(ia..  Juiio  21,  ISIVJ. 

Floyd  (John),  b.  in  .Jefferson  co..  Va.,  was  many  years 
in  the  Virginia  legislature,  was  M.  C.  from  that  State  from 
1S17  to  1829.  and  governor  of  Virginia  1S30-:U.  D.  at 
Sweet  Springs,  Va.,  Aug.  U'l,  1837. 

Floyd  (JoiiN  BiTHANAN').  b.  in  Montgomery  {now  Pu- 
laski) CO.,  Va.,  1S05:  graduated  at  South  Carolina  College 
182fi;  studied  and  practised  law  ;  removed  to  Helena,  Ark., 
1S36,  returning  to  Virginia  in  1S39;  member  of  Congress 
from  Washington  co.,  Va..  1S17-49;  governor  of  Virginia 
1850-5.3  :  took  an  active  part  in  favor  of  the  noniinatinn  and 
election  of  .lamci  Buchanan  as  President,  by  wboni  he  was 
appointed  secretary  of  war  Mar.,  1857.  During  bis  term  of 
ollice  he  used  his  power  in  dispersing  the  U.  S.  army  to  dis- 
tant ami  not  easily  accessible  parts  of  the  country,  in  trans- 
ferring arms  and  ammunition  to  Southern  arsenals,  and 
generally  in  preparing  for  the  conflict  which  it  now  ai)- 
prars  ho  must  have  been  aware  was  impending  between  the 
North  and  the  South.  On  the  secession  of  South  Carolina 
ho  became  a  zealous  sympathizer  with  t!ie  secessinn  move- 
ment, apposed  the  reinlorcoment  of  the  forts  and  troops  in 
Charleston  harbor,  and  upon  President  Buchanan  refusing 
to  withdraw  the  U.  S.  forces  from  that  harbor,  resigned  his 
office.  Was  indicted  by  the  grand  jury  of  the  District  of 
Columbia  as  being  jirivy  to  the  withdrawal  of  a  large 
amount  of  bonds  from  the  l>e[iartmcnt  of  tlio  Interior,  but 
having  left  Washington,  was  never  brought  to  trial.  Was 
appointed  hrigaflier-gener.al  in  the  Confederate  army,  and 
commanded  in  1^01  in  Western  Virginia.  Jlis  operations 
here  were  unsueccssful,  and  st-vert'ly  coniuiented  upon  by 
the  Virginia  press.  Was  subsi'i|ueiit!y  transferred  to  Ken- 
tucky, ami  at  l-'ort  Donelsun  ciitnm:iiidr<l  a  brigadi*.  being 
senior  officicr,  but  abdicated  his  command  antl  withdrew, 
the  night  previous  to  tlie  surrencler,  with  (ii-n.  Pillow  and 
some  5itOl)  men.  He  afterward  held  several  unimportant 
commands,  and  d.  at  Abingdon,  Va.,  Aug.  20,  18fi3. 

Floyd  (Gen.  William),  b.  in  Suffolk  co.,  L.  T.,  Dec.  17, 
1731  ;  was  in  the  Cnntinental  Congress  177-1-83,  and  signed 
the  Dcclaratiun  of  I  ndfpeiidenee ;  was  again  in  Congress 
1789-91;  was  a  presidential  elector  1800,  1804,  1820,  and 
was  a  prominent  State  legislator.  He  served  actively  in 
the  Revolution,  in  which  he  lost  much  property.  In  1803 
\h'  removed  to  Wcitorn,  Oneida  co.,  X.  Y.,  where  hod.  Aug. 
(,  1821. 

Floyd's,  tp.  of  Horry  co.,  S.  C.     Pop.  030. 

FloydN,  tp.  of  Newberry  co..  S.  C.     Pop.  SIS'?. 

I'llidd  (Uohkrt).  M.  I).  ( /iobntUH  tie  Fhirt  !bu»),  "  iho 
SriirrJMT."  an  KngllKli  Uosicrucian  and  alclicniist,  b.  at 
Brarstrad,  Kent,  in  1574;  entered  St.  Jcdin's  College,  Ox- 
fonl,  in  I.V.H  ;  studied  five  years  on  the  Continent;  took 
his  nu'dieal  dt-grei-  at  ilxftird  1005.  and  d.  at  Londitn  Srpt. 
8,  1037.  He  was  a  famous  physician,  and  tin-  aullinr  of 
numerous  obscure  Batin  works,  theosophical,  philosophical, 
and  mathemiitieal,  but  his  enigmatical  style  prevents  the 
intelligent  study  of  his  works.  His  doctrine  was  u  refined 
dualism  :  liis  writings  lni\e  only  un  historic  value.  Kepler, 
(inssen<li,  ami  P.  Mrrsi-niii'  were  bis  ailversjiries.  Some 
critir-s  have  found  atheism,  frau<I.  and  all  manner  of  follies 
in  Flud<I,  while  others  regard  him  as  a  great  though  mis- 
guided genius,  and  a  man  of  exalted  piely. 

Fliir.     Sfc  CiiiMNKV. 

Fhreilts  and  Fliix'ions  [\M.fhio,jhi,rum,  to  "  flow  "]. 


.^ 


These  terms  are  so  connected  thnt  they  can  best  be  defined 
together.  They/ue;if,  or  flowing  quantity,  as  the  term  «ig- 
nilies.  is  the  same  as  the/riHcftufi  iu  modem  calculus;  and 
the /ItLTioH  is  its  t/lfferentittl. 

The  idea  iif  fluents  and  fluxions,  as  first  developed  by 
Newton,  was  liased  on  the  idea  of  motion.  Accordin;^  to 
this  view,  we  may  conceive  a  plane  curve  or  line  to  be 
generated  by  a  point  moving  uniformly  in  the  direction  of 
some  fixed  line,  and  having  at  the  same  time  a  tran.<verse 
motion,  which  varies  according  to  pome  law;  which  hiw 
determines  the  nature  of  the  curve.  The  part  of  the  curve 
that  has  been  generated  up  to  any  instant  of  time  is  called 
the  fliient,  and  the  infinitesimal  element  of  the  curve  that  is 
generated  in  the  next  infinitely  small,  hut  constant,  period 
of  time  is  called  the  litixion.  Excepting  the  ease  of  the 
straight  line,  both  fluent  and  fluxion  are  variable. 

Let  C  be  the  position  of  the  generating  p<»int  at  any  time 
t,  OE  the  line  in  whose  direction 
motion  is  uniform,  and  OH  a  per- 
pendicular to  OE.  I,et  CF  be  the 
distance  through  which  ('  moves  in 
the  direction  OE.  and  F.M  the  dis- 
tance through  which  it  moves  par- 
allel to  OIJ  in  the  next  infinitely 
small,  hut  con>tanl,  period  of  time 
(/(.  Then  will  ,M  be  the  i>iisition  of 
the  point  at  the  end  of  the  time 
f  +  (It,  and  CM  will  be  the  jiortion 
of  the  curve  generated  during  the 
time  fit.  The  indefinite  portion  of 
the  curve  BC  is  the /lucnl,  and  the  infinitesimal  element  CM 
is  its  Jluxion. 

If,  in -addition  to  the  two  motions  already  explained,  wo 
conceive  the  generating  j)oint  to  have  a  thircl  motion  in  the 
direction  of  a  line  perpendicular  to  both  OE  and  Oil.  it 
will  generate  a  line  iu  space,  which  may  la!  a  straight  line, 
a  ]dane  curve,  or  a  curve  of  double  curvature.  As  before, 
the  j)art  generated  u]i  to  the  end  of  the  time  t  is  tht:  Jtuttit. 
and  the  part  generated  during  the  infinitesimal  time  dt  is 
its  //h.i-/o». 

it  is  easy  to  conceive  that  such  laws  of  motion  may  bo 
assigned  as  to  cause  the  generating  point  to  describe  any 
curve  whatever.  It  is  also  plain  that  if  we  know  the  laws 
of  its  motion,  the  nature  of  the  curve  may  be  determined. 
It  is  on  these  principles  that  the  science  of  fluents  and 
fluxions  rests.  Returning  to  thetigure  already  referred  to, 
the  line  01)  is  the  abscissa  of  the  |)oinl  (',  anil  DC  is  ils 
ordinate.  Whilst  C  is  moving  to  Jl.  each  of  these  elements 
varies  by  an  infinitely  small  amount,  and  these  variations 
are  the  iluxions  of  the  elements.  1)E  is  the  fluxion  of  the 
abscissa,  and  imder  the  su]ipositiou  uiado  it  is  contitant; 
l-'.M  is  the  fluxion  of  the  ordinate. 

If  we  suppose  the  ordinate  HC  to  move  with  the  gen- 
er.ating  point,  it  will  generate  a  plane  ana.  limiterl  by  the 
curve,  the  axis  01).  and  any  two  ordinales.  The  part  of 
this  area  that  is  generated  up  to  the  end  id'  the  time  I  is  a 
fluent,  and  the  part  generated  during  the  time  ilt  is  ils 
fluxion.  In  the  case  considered  the  area  CHOI)  is  the 
fluent,  and  the  area  MODE  is  its  fluxion.  If  we  suppose 
the  plane  area  to  turn  around  OE  as  an  axis  of  revolution, 
the  curve  liC  will  generate  a  surface,  and  the  area  CHOI) 
will  generate  a  volume  of  rev/ilution  ;  at  the  same  tinu*  (he 
line  CM  will  generate  the  fluxion  of  the  surface,  ami  the 
area  MCHE  will  generate  the  flnxi<in  of  the  vohimc. 

If  wo  supjiose  a  plane  curve  to  uujve  uniformly  in  sonie 
fixed  direction,  varying  in  magnitude  according  to  a  de- 
terminate law.  it  will  generate  a  siirfnec  which  we  may  re- 
gard as  a  fluent,  au'l  tiu-  portion  gcncrati-d  in  an  infinitesi- 
nnil  portion  of  time  will  lie  ils  Huxion.  Iu  like  manner,  if 
wo  suppose  a  plane  area  to  move  uniformly  in  a  fixed  di- 
rection, the  bounding  line  varying  in  nnigniluilc  according 
to  any  determinate  law.it  will  generate  a  volume  which  wu 
may  regard  as  a  fluxion,  and  the  porlion  of  this  volume 
generated  iu  the  lime  ./t  will  be  ils  fluxion. 

In  accordance  witli  these  views,  any  mngniludo  may  bo 
reganleil  as  flowing  from  a  point :  for  a  moving  point  may 
be  made  to  generate  any  line,  a  moving  line  <if  varying 
nmgnitude  may  be  nuule  lo  gencrale  any  surface,  anil  n 
moving  plane  area  of  varying  magnitude  may  be  made  to 
generate  any  volume. 

The  system  id' fluents  and  fluxions  was  admirably  adapted 
to  convey  a  clear  idea  of  the  nature  of  llie  infinitesimal 
calculus.'bul  has  been  siiperseilcd  by  the  method  of  inte- 
grals and  difl'ercntials  principally  on  iieeouut  of  ils  cum- 
brous methods  id' notation. 

The  melliods  id'  notation  are  explained  hdow  : 
Variables  are  dcuolc.l  by  final  lellere  of  llie  alphabet,  as 
r,  1/.  J,  ell'.,  and  their  fliixions  are  indieiiled  by  the  same 
leliers  wilh  a  dol  over  each.  Thus,  the  lliixinuH  of  .r.  y,  :. 
etc.  arc  represenlcd  by  the  symbols  jr,  jf,  c,  etc.  Since  Ilux- 
ions are  usually  variable,  they  may  in  turn  bo  regarded  as 
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fluents,  whoso  fluxions  maj  be  found  ;  these  aredenoted  by 
the  same  letters  with  two  or  more  dots,  according  to  their 
order.  Thus,  y  denotes  the  fluxion  of  j  ;  j  denotes  the 
fluxion  of  y  :  jj  denotes  the  fluxion  of  y  ;  and  so  on.  The 
number  of  dots  denotes  the  order  of  the  fluxion. 

If  the   fluent  is   a  radical,  as  ^^/x —  y,  or  a  fraction,  as 

— ,  it  is  enclosed  in  a  parenthesis,  and  a  dot  is  placed  over  it 

y  

in  the  manner  of  an  exponent.     Thus,  the  fluent  of  Vjc— y 

is  written  {>J  x  —y  )",  the  fluxion  of  —  is  written  ( —  I :  and 

y  \.'// 

so  on. 

Sometimes  the  fluxion  is  denoted  by  the  letter  F,  and  the 
fluent  by  the   letter/.     Thus,  /'(Vx  — ?/)  is  equivalent  to 


)    is 


{^^x  -y)\  nnd  F\~  j    to   (-  j  .      Also,  /  (.r-  Va  +  bx' 

equivalent  to   the  jlucnt  icHohc  jluxion  i«  x'fJa-\-bx'^,  and 

/    bx-    \         ,                   ,                              bx- 
f  1 — -  I  to  iiit  fluent  ichose  fluxion  is — . 

■^   \a  i-  y-J  •'  -^  a-\'  x^ 

W.  G.  Peck. 

Flue^  von  der  (Nikolaus),  Saint,  b.  at  the  estate  of 
Fluehli,  Unterwalden,  Switzerland,  Mar.  2t.  14 17,  of  a  good 
family;  was  carefully  educated;  heeame  a  distinguished 
soldier,  and  for  nineteen  years  was  state  councillor  and 
judge.  In  1467  he  left  his  children,  and  went  to  live 
ani'ing  the  Alps,  a  hermit,  bareheaded  and  barefooted; 
and  wo  are  told  that  fi>r  twenty  years  ho  ate  only  the  eu- 
eharistio  bread.  In  1477  he  began  to  preach  in  his  little 
chapel,  and  in  14:81  he  visited  the  Diet  at  Stanz  and  pre- 
vented the  breaking  up  of  the  confederation.  D.  Mar.  21, 
14S7.  In  IfiOy  he  was  canonized.  He  was  commonly 
known  as  Brothek  Klaus. 

Flu'§:el  (Gt'STAv  Lebrecht),  German  Orientalist,  b.  at 
Bautzen  Feb.  18,  1802,  educated  at  Leipsic,  became  the  pu- 
pil in  1 827  of  Von  Hammer  at  Vienna.  The  Arabic  Antliol- 
o'i>/  «/'  T/idd/ibi  (fugitive  poetry),  published  in  1S29,  led  to 
his  appointment  on  a  scientific  mission  by  the  Austrian  gov- 
ernment. In  it.  for  three  years,  he  travelled  in  Hungary, 
Styria,  parts  of  Germany,  and  in  France.  Became  professor 
in  the  College  of  Meissen  in  18.*i2  ;  resigned  18:30  ;  published 
his  Hixtori/  of  the  Arabs  in  183.3,  ,and  an  edition  of  the  Ko- 
ran, and  subsequently  a  Concordance  of  the  Koran.  In 
1835-54  appeared,  at  the  expense  of  the  London  Oriental 
Society,  his  Latin  translation  of  The  Envycfopa^dic  and  lii'o- 
qraphic  Dirtionartf  of  Hndschi-Ohnf/a,  with  commentary; 
wrote  also  Muni  nnd  S'-ine  Lehrc,  1862;  published  Arabic, 
Turkish,  and  Persian  MSS.,  and  other  works,  D.  at  Dres- 
den July  6,  1870. 

Fliigcl  (JoHANx  Gottfried),  German  le.\ieogr.apber,  b. 
at  Barby  on  the  Elbe,  15  m.  from  Magdeburg,  Nov.  22, 
178S  ;  spent  ten  years  in  the  U.  S.  (1810-19) ;  was  professor 
of  the  English  language  in  the  University  of  Leipsic  1824— 
38,  when  he  was  appointed  U.  S.  consul  at  Leipsic,  where 
he  d.  June  21,  1855.  He  published,  besides  other  works,  a 
Merchants'  JJictionun/.  in  German,  EntjUsh,  and  French  (3 
vols.,  1840 ;  2d  ed.  1854),  but  is  best  known  by  his  Complete 
EiKjlish-Gcrmnn  and  German-En;flish  Dictionari/  (2  vols., 
1830),*in  the  last  edition  of  which  (1852}  he  was  assisted 
by  his  son,  Dr.  Felix  Fliigel.  R.  D.  Hitchcock. 

Flu'id   [hut.  flu  id  us,  from  Jill  ere,  to  ''flow"],  a   body 
whose  particles  move  over  each  other  without  sensible  re- 
sistance, yielding  to  the  slightest  pressure.     Such  bodies 
under  the  influence  of  natural  forces  assume  forms  of  sta- 
tic equilibrium.    Such  forms  will  be  changed  by  the  action 
of  any  new  force,  but  will  be  immediately  restored  when 
the    disturbing   force    is    withdrawn.     Fluids    are    of  two 
classes,  liquid  and  aeriform.    The  property  which  distinct- 
ively characterizes  aeriform  fluids  or  gases  is  that  they  are 
perfectly  elastic;  whence  it  follows  that,  temperature  re-  I 
maining  constant,  their  volume  is  always  inversely  as  the 
pressure  to  which  they  are  subjected.     This  law  is  subject  , 
to  a  practical  qualification,  in  regard  to  which  see  Gas.  ' 
With  diminished  pressure,  therefore,  they  tend  to  expand 
indefinitely  ;  but  as  expansion  is  accompanied  by  depression   i 
of  temperature,  the  process  may  be  naturally  arrested  by  the  > 
condensation  of  the  body  to  the  liquid  state.     This  is  what 
hap])en3  with  the  aeriform  bodies  called  vapnrn.  which  difl'er  ■ 
frnm  permanent  gases  only  in  being  condensable  at  tem]>er- 
atures  naturally  occurring.  Liquids  are  but  slightly  reduced  | 
in  bulk  by  pressure — to  common  observation  not  at  all.    A  i 
liquid  introduced  into  a  vessel  having  a  capacity  greater  , 
than  its  bulk  occupies  but  a  part  of  the  vessel;  whereas  ' 
the  smallest  portion  of  any  permanent  gas  fills  the  eun- 
taining  vessel  entirely,  however  large  it  may  be.     Liquids  : 
are    sometimes    called    non-clastic    fluids,    and    sometimes  ' 
dense  fluids.     The  terms  are  convenient,  but  neither  of   i 


them  is  severely  correct.  When  elastic  fluids  are  spoken 
of,  aeriform  bodies  are  always  intended.  Some  writers 
have  been  disposed  to  restrict  the  term  liquid  to  such  dense 
fluids  as  have  the  property  of  wetting  the  solid  bodies  im- 
mersed in  them.  Water,  alcohol,  and  oil  are  examples  of 
this  kind;  mercury  is  an  cxauiplo  of  the  other.  But  such 
distinctions  will  not  hold  universally.  Water  will  not  wet 
a  charred  cork  ;  mercury  will  readily  wet  gold  or  silver  or 
lead  or  zine,  though  it  will  not  wet  phatinum.  nor  iron,  nor 
glass,  nor  stone,  nor  wood,  nor  organic  or  mineral  sub- 
stances generally.  F.  A.  P.  Barnard. 

Fluid'ity,  the  condition  of  matter  in  which  its  mole- 
cules glide  upon  each  other  without  sensible  resistance 
from  cohesion.  Though  the  term //«/</  is  applied  to  bodies 
both  liquid  and  gaseous,  the  word  /iiiiditi/  in  its  ordinary 
sense  is  understood  of  liquids  only.  Brande  distinguishes 
the  state  of  fluidity  as  that  state  in  which  bodies  are  capa- 
ble of  forming  dntpn,  since  this  property  belongs  neither 
to  gases  nor  to  finely  comminuted  solids.  The  formation 
of  drops  is  evidence  that  the  molecules,  notwithstanding 
their  freedom  of  motitni.  .adhere  to  each  other  with  a  cer- 
tain tenacity.  They  adhere  in  like  manner  to  solids  capa- 
ble of  being  wetted  by  them;  as  when,  in  lifting  the  finger 
from  a  vessel  containing  water,  a  drop  remains  suspended 
at  its  extremity. 

The  three  physical  states  of  matter,  the  solid,  the  fluid, 
and  the  gaseous,  are  commonly  explained  on  the  hypothe- 
sis that  the  molecules  arc  subject  to  the  action  of  two  op- 
posing forces,  the  one  attractive  and  the  other  repulsive. 
When  these  two  forces  are  in  equilibrium,  fluidity  is  the 
result.  When  the  attractive  force  predominates,  the  body 
becomes  solid.  When  the  repulsive  force  is  in  excess,  the 
molecules  tend  to  recede  from  each  indefinitely,  and  the 
gaseous  state  supervenes.  The  physical  state  of  a  body  is 
determined  by  the  conditions  in  which  it  is  placed — mainly 
as  it  respects  temperature  and  pressure.  By  properly  man- 
aging these,  any  solid  not  liable  to  be  chemically  altered  in 
the  process  may  be  made  to  pass  successively  into  the  fluid 
and  the  gaseous  state.  F.  A.  P.  Barnahd. 

Fluke-worm,  a  name  applied  to  various  entozoic 
worms,  constituting  the  order  Trematoda  (which  see). 
They  are  as  a  rule  flat  and  oval,  smooth,  soft,  and  not 
jointed,  and  are  mostly  hermaphrodite,  having  sexual  or- 
gans which  constitute  a  large  part  of  the  organism.  Some 
are  produced  by  simple  generation,  but  many  striking  ex- 
amples of  alternate  generation  and  parthenogenesis  occur 
in  the  order:  for  instance,  in  Dintitma  and  other  genera. 
The  disease  called  *'  rot  "  in  sheep  is  caused  by  the  presence 
of  flukes  in  the  biliary  passages.  The  endemic  hematuria 
of  the  Cape  of  Good  Hope  and  the  dysentery  of  the  Nile 
basin  are  examples  of  diseases  in  man  caused  by  these  par- 
asites. As  a  rule,  the  flukes  have,  when  perfect,  an  aliment- 
ary canal  without  vent. 

Flnme,  The,  in  the  Franconia  Mountains,  and  in  the 
town  of  Lincoln,  Grafton  co..  N.  H.,  is  a  cleft  between  two 
walls  of  rock  through  which  flows  a  small  stream.  This 
stream,  just  below,  falls  over  600  feet  down  The  Cascade. 
It  is  one  of  the  finest  resorts  of  the  White  Mountain  region. 

Fluohy'dric  (or  Hydrofluor'ic)  Acid,  HF,  was  first 
prepared  (containing  silica)  by  Scheele  in  1771.  Gay-Lus- 
sac  and  Thcnard  first  obtained  it  pure  in  1808,  but  they 
regarded  it  as  an  oxygen  acid.  Ampere  in  ISIO  suggested 
that  it  was  a  hydracid  analogous  to  hydrochloric  acid  — 
a  view  which  was  confirmed  by  Davy.  The  aipienu^  add 
is  produced  by  the  action  of  sulphuric  acid  on  nictuUic  flu- 
oricles.  fluor  spar  or  cryolite  being  generally  employed,  the 
operation  being  conducted  in  leaden  or  platinum  vessels, 
as  the  acid  rapidlv  corrodes  glass  and  porcelain. 

CaFs  +  H2S04=  CaSOi  +  2HF. 
The  acid  distils  over,  on  the  application  of  heat,  as  a  gas 
holding  a  certain  proportion  of  water;  it  is  condensed  in 
a  small  quantity  of  cold  water  placed  in  the  receiver,  and 
must  be  preserved  in  bottles  of  lead,  platinum,  or  gutta 
jiercha.  The  concentrated  aqueous  acid  is  a  colorless  liq- 
uid, sp.  gr.  1.06;  on  dilution  its  density  increases  to  1.15. 
The  strong  solution  gives  off  fumes  which  are  very  caustic 
and  irritating,  and  the  liquid  itself  is  extremely  corrosive. 
On  the  skin  it  produces  painful  ulcers,  difficult  to  heal.  It 
dissolves  metals  readily,  with  the  liberation  of  hydrogen — 
even  copper,  silver,  and  the  elements  silicon,  boron,  zirco- 
nium, titanium,  and  tantalum;  but  not  gold.  Ignited  sili- 
con and  titanium  rrquire  for  their  solution  a  mixture  cf 
hydrofluoric  and  nitric  acids.  Silica  and  the  silicates 
(glass,  porcelain,  etc.)  are  energetically  attacked  by  this 
acid.  Silica  dissolves  to  a  clear  solution  with  elevation 
of  temperature,  forming  hydrofluosilicic  acid.  2HF,SiF4. 
With  silicates  it  forms  silicoftuorides  —  CiiSi03+6HF  = 
CiiFj.SiFi.  Placed  upon  glass,  heat  is  evolved,  fumes  of 
SiFi  are  given  off",  and  a  roughened  spot  is  produced.  This 
action  upon  glass  distinguishes  it  from  all  other  acids. 
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The  unhydruHH  acid  \s  prepared  by  heating  a  mixture  of 
(luoritlo  of  leiiil  and  charcoal  iu  a  current  of  dry  hydrogen 
in  a  platinum  tulio,  or  by  heatinj;  the  dry  acid  lluorido  of 
pntiissium,  HF.KF,  in  dry  hydruj^en.  It  is  u  colorless 
j^us.  which  is  eundciisod  by  freezing  mixtures  to  a  mobile 
liquid,  sp.  gr.  ».9vS7'J,  boiling  at  67"  F.  {10,1°  C),  fuming  in 
the  air  and  rapidly  absorbing  water.  It  is  one  of  the  most 
dangerous  substances  known  to  chemistry,  (tore  {Jour. 
Ckem.  Son.  [2],  vii.  :irts)  cxamineti  it  very  carefully,  with 
a  view  to  determining  its  true  eliaracter  and  settling  the 
question  as  to  the  eharactcr  of  ftuorinc.  He  found  that  its 
gas  did  not  attaek  glas.^  in  the  absence  of  aqueous  vapor, 
and  that  it  did  not  contain  oxygon.  He  coneludoa  that  in 
chemical  properties  it  lies  between  hydrochloric  acid  and 
water,  most  nearly  allie<l  to  the  former.  Ho  also  calls  at- 
tention to  the  fact  that  the  atomic  weight  of  F  (ID)  lies 
between  those  of  oxygen  and  ciilorine  (16  and  .'ij..')),  and 
that  the  sum  of  the  atomic  weights  of  oxygen  and  iiuoriao 
nearly  equal  that  of  chlorine. 

(/«('«. — The  aqueous  acid  is  extensively  used  for  etching 
glass,  designs  being  produced  liy  first  tracing  them  in  a 
coating  of  wax  or  varnish  previously  applied  to  tlie  sur- 
face. Lines  etched  by  the  vapor  of  the  acid  are  opaque — 
by  the  liquid,  transparent.  For  etching  with  vapor  a 
leaden  box  i^  employed  containing  a  mixture  of  (luor  spar 
and  sulphuric  aeid.  Tho  waxed  plate  is  placed  over  it, 
waxed  side  down,  and  a  gentle  heat  is  applied  to  the  bot- 
tom of  tho  box.  The  acid  is  very  useful  in  the  laboratory 
for  decomposing  silicates  for  analysis.     C.  F.  Chaxdleu. 

Fluores'cence  [Lat.  /?(tor,  a  ■•  flowing"]  is  the  name 
given  ti>  an  action  by  winch  certain  sub.?lances  absorb  light- 
waves of  certain  lengths  when  exposed  to  them,  and  then 
re-emit  the  same  energy  in  waves  of  greater  length.  For 
example,  when  violet  light  falls  on  a  solution  of  chloro- 
phyl  (the  green  coloring-matter  of  leaves),  it  is  changed 
into  or  re-emitted  as  crimson  light,  whose  waves  are  about 
twice  as  long  as  those  of  tho  violet  light  to  which  they 
owed  their  origin.  This  action  finds  its  analogy  in  tho 
process  by  which  light -waves  falling  on  dark-colored 
bodies  are  converted  into  tho  longer  waves  of  heat.  As 
to  tho  pro;;ess  by  which  this  result  is  cftected,  wo  know 
nothing  beyond  tho  laet  that  an  absorption  and  re-emis- 
eion  doi'S  take  plac^c;  which  appears  from  tho  fact  first 
shown  by  Stokes,  that  if  the  light  falling  on  the  fluores- 
cent substance  is  po]ariz?d,  tho  light  emitted  by  fluores- 
cence is  entirely  without  polarization.  As  to  the  phenome- 
non in  its  various  modifications,  a  vast  amount  of  detail 
has  been  accumulated  during  tho  few  years  which  have 
clapped  since  Stokes  in  1S52  lirst  recognized  this  action. 

To  understand  clearly  the  relation  of  fluorescence  to 
o'hor  de[)artm-'nt3  of  ]>hy.sical  optics,  a  few  general  atate- 
raonts  must  bo  reealled.  Thus,  we  must  in  tho  first  place 
remember  that,  a,:cording  to  our  established  theory,  light 
is  a  wave  or  vibratory  motion,  and  differences  of  color  are 
8im[)ly  differences  in  the  lengths  (or,  what  is  the  same 
thing,  frequency  of  recurrence)  of  these  waves.  Thus,  rod 
light  is  simply  light  made  up  of  long  waves,  which  there- 
fore succeed  each  other  at  longer  intervals;  and  blue  light 
is  only  light  made  up  of  shorter  waves,  which  therefore 
8U33eed  each  other  more  quickly.  White  light  is  moreover 
a  compound  of  a  multitule  of  waves  of  every  possible 
length,  or,  in  o;h;!r  words,  a  mixture  of  light  of  all  eolors. 
Eivsy  as  it  might  appear  to  change  tho  lengths  of  light- 
waves, and  8  )  alter  the  color  of  the  light,  this  is  neverthe- 
less one  of  th':;  most  impossible  of  changes,  except  in  tho 
case  of  our  jirosent  sul)jet;t;  and  until  this  action  was 
pointo  1  out  by  Stokes  no  one  had  dreamed  of  its  existence. 
\Vith  this  above-name  I  exception,  substances,  even  the 
most  brilliantly  tinted,  have  not  the  minutest  power  of 
changing  the  lengths  of  tho  light-waves  which  they  reflect 
or  transmit,  but  owo  their  brilliant  hues  solely  to  their 
power  of  extinguishing  certain  rays,  while  they  transmit 
only  others;  and  thus,  when  ilhiminated  with  wliite  light. 
w!ii:h  emtains  all  colors,  tliey  glow  with  those  tints  which 
they  reflect  or  transmit,  having  in  one  way  or  another  sup- 
nrossetl  the  re^t.  Thus,  a  scarlet  flower  does  not  look  rod 
beeauso  it  has  any  power  of  converting  other  eolors  into 
rod,  but  simply  because  when  white  light  falls  on  it  all  but 
tho  red  waves  are  suppressed,  and  these  alone  are  reflected. 
So  with  transparent  colors.  Keil  glass  is  only  red  be- 
eauso it  refuses  to  transmit  any  but  tho  red  waves  of  light. 
If  no  rod  waves  are  present  in  the  illuminaling  light,  tho 
most  vivid  red  object  looks  absolutely  bljick,  or  devoid  of 
all  color  whatever.  This  is  well  illustrated  iiy  tho  effect 
of  illuminating  brightly  colored  objects  of  various  tints 
with  light  of  a  single  color — say  yellow,  which  is  easily 
oltfitine  I  by  burning  an  aleohol  lamp  with  some  common 
salt  on  the  wick.  All  eulor  then  vanishes,  and  wo  havo. 
only  shades  of  yellow  and  blaelt. 

There  exists,  them,  the  {ilmost  universal  rule  that  wave- 
length or  eolor  is  an  unchangeable  propertv  in  light  rays, 
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and  that  blue  can  no  more  be  transmuted  into  yellow  than 
lead  into  gold.  It  is  to  this  all  but  universal  rule  that  tho 
present  subject  is  the  sole  and  therefore  startling  excep- 
tion. The  first  recorded  observation  iu  tliis  direction  is 
by  Sir  David  lircwster  in  is;j:j,  in  the  Edhthtirtjh  Philu- 
aophicnl  TiunHfictiont,  vol.  xii.  p.  jl2.  In  IS-IG,  in  the  IClh 
volume  of  the  same,  he  published  a  further  account  of  some 
phenomena  now  known  to  belong  to  our  present  subject, 
as  also  in  tho  Philompkical  Matjazine  of  Juno,  1S48.  In 
ISJ."),  Sir  John  Ilerschel  described  certain  appearances  in 
solutions  of  quinine  under  the  name  of"  superficial  color'* 
or  "epipolic  dilfusion."  In  none  of  these  papers  was  tho 
true  nature  of  t!io  action  recognized. 

In  the  Philomtphical  TratiHdcttons  for  1852,  part  ii.  p. 
•160,  appeared  a  paper  by  Prof.  G.  Q.  Stokes,  filling  more 
than  100  pages,  and  not  only  recounting  a  vast  number  of 
observations  and  experiments,  but  also  pointing  out  tho 
true  nature  and  relation  of  this  remarkable  action.  He 
showed  that  tho  action  of  fluorescence  consisted  in  a  change 
iu  tho  wave-length  or  color  of  light,  brought  about  by  some 
bodies  in  (he  course  of  what  otherwise  generally  resembled 
an  ordinary  irregular  or  scattering  reflection.  In  this  same 
essay  is  developed  tho  only  general  law  which  up  to  tho 
present  time  has  been  discovered  in  connection  with  tho 
subjeet  of  fluorescence — namely,  that  tho  light  developed 
by  this  action  is  always  of  a  greater  v/ave-lcngth  than  that 
by  which  it  is  excited.  Thus,  violet  rays  falling  on  an 
acid  solution  of  sulphate  of  quinine  will  develop  by  fluor- 
escence from  it  rays  of  blue  and  other  still  greater  wave- 
lengths, such  ns  green,  yellow,  red;  but  there  will  bo  in 
tho  fluorescent  light  no  trace  of  violet  or  other  shorter 
waves.  Again,  certain  red  rays  will  excite  fluorescence  in 
a  solution  of  chlorophyl,  but  this  fiuorcscenee  will  consist 
only  of  still  longer-wave  red  light. 

Shorter  waves  than  these  red  ones  can  bo  developed  by 
fluorcsccnco  in  this  substance,  but  only  by  tho  action  of  yet 
shorter  waves  in  the  exciting  light. 

In  1850,  Ed.  liecqucrcl  published  in  th<j  A  it  nalc>i  dc  Chcm'ic 
et  de  Ph'/si'piej  .'Jd  series,  vol.  Ivii.  p.  101,  an  account  of  a 
long  scries  of  experiments  upon  bodies  which  he  designates 
as  "  phosphorescent."  According  to  his  definition,  all  fluor- 
escent bodies  would  come  under  tho  description  of  phos- 
phorescent substances,  or,  what  will  be  an  easier  transition 
to  us  in  tho  present  case,  we  may  say  that  phosphorescent 
bodies  arc  those  in  which  the  "fluorescent"  emission  con- 
tinues for  an  appreciable  time  after  tho  exciting  light  has 
ceased  to  act.  Thus,  if  violet  light  falls  upon  a  certain 
sulphide  of  calcium,  not  only  will  this  emit  green  waves, 
but  if  carried  away  from  the  violet  light  into  a  dark  room, 
green  rays  will  be  emitted  for  a  minute  or  more.  This  ac- 
tion, however,  seems  to  have  all  the  other  eharacteristics 
of  Stokes's  "fluorescence;"  and  indeed  this  eharactcristic 
of  duration  seems  to  bo  the  only  one  by  which  the  two  ac- 
tions can  bo  distinguished.  As  Stokes  was  the  first  to  in- 
vestigate the  aeliou,  it  would  seem  that  his  name  has  the 
prior  claim.  It  should  be  remembered  that  the  phospho- 
rescence above  menticnied  has  no  connceti(»n  with  ehomieal 
phosphoresoonco  or  tho  slow  eombustiuu  of  phosphorus. 

In  his  largo  work  entitled  i«  Lnmii^re,  published  in 
l.S67-l>S,  liecqucrcl  devotes  over  200  pages  to  the  same  sub- 
jeet. In  tho  Cojjtptcs  Jicudiia  of  Aug.  .3,  1S72,  lie  moreover 
published  an  abstract  of  researches  on  the  same  class  of 
]iroperties  in  certain  salts  of  uranium,  ami  in  the  Ann.  tit- 
Chem.  ct  Pht/H.  for  December  of  the  same  year  appeared  the 
entire  memoir,  llagonbach  in  Potjucudorff'ti  Annalcity  vol. 
cxivi.  pp.  e."*,  2.32,  ;i75,  50S,  has  discussed  the  fluoresi-ent 
properties  of  a  vast  number  of  substances,  liesides  these, 
many  brief  notices  have  ap]>i'ared  on  certain  points  from 
lime  to  time.  Lastly,  tho  present  writer  has  clovoted  mueh 
time  to  tho  study  of  fluorescence,  chiefly  in  the  suits  of 
uranium  and  in  certain  hydroeiirhons  found  in  coul-tur 
and  in  petroleum  distillates.  Some  of  tho  results  so  ob- 
tained will  be  disiMissed  farther  on. 

Ueturning  lo  the  eharacteristics  of  fluorescent  aotioD,  as 
developed  by  Stokes  and  others,  we  observe — 

1st.  That  the  jiower  of  exciting  fluorescence  is  not  con- 
fined to  any  class  of  rays,  though  it  is  general  only  for  the 
very  short  ones  like  the  violet.  These,  inileed.  will  develop 
fluorescence  in  all  borlics  capable  of  exhibiting  this  phe- 
nomenon at  all.  The  longer  waves,  on  the  other  hand,  only 
excite  fluorescence  in  some  substances.  Thus,  for  oxample. 
as  already  slated,  ehlorophyl  in  solulitm  has  ftnoresconee 
exeited  by  rays  of  various  tinln,  inehiding  (hose  as  low  as 
the  red  ;  so  also  with  extract  of  htramonium-soedH  in  alcohol ; 
so  also  guaiacum  in  aleohol,  whieh  is  excited  by  rays  as  low 
as  almost  tr>  the  oningi- ;  turmerie  in  atenhoh  cxoitod  by 
rays  as  low  as  the  yellow  green  ;  litmus,  by  rays  as  loxv  as 
the  rcil ;  and  similarly  witli  many  other  bodies  as  shown  by 
llagenbaeh.  Itn  lh<'  other  hand,  solution  of  sulphate  of 
quinine  shows  no  fluorescent  action  under  the  influeneo  of 
any  rays  lower  than  tho  indigo.    So  likewise  with  icsoulino, 
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the  principle  found  in  tlie  Ijai  k  of  the  horse  chestnut,  with 
solution  of  bichlor-anthraci-ne  in  alcohol,  of  bisulpho-hi- 
chlor-anthraconie  acij  in  water,  and  many  others.  In  each 
and  all  of  these,  however,  iluorescence  is  excited  by  the 
violet  riiys,  those  rays  being  pre-eminently  fluorogenic. 
2d.  In  most  bodies  there  are  several  special  wave-lengths 

Fig.  1. 
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which  excite  fluorescence  better  than  tho^e  between.  Thus, 
for  example,  suppose  a  continuous  spectrum,  or  one  from 
sunlight,  to  fall  on  a  screen  partly  coated  with  a  fluorescent 
body,  as  in  Fig.  1,  where  R  V  represents  the  solar 
spectrum  falling  on  the  part  of  a  screen  covered 
only  with  paper,  and  ST  the  part  painted  with  a 
certain  fluorescent  substance  (in  this  case  a  hydro- 
carbon discovered  by  the  present  writer  in  petro- 
leum distillates,  and  named  thallenc) ;  then,  while 
the  natural  spectrum  R  V  would  show  red  at  A 
and  B  and  C,  orange  at  D,  green  at  E,  blue  at 
F,  indigo  at  G,  and  violet  fading  into  darkness  at 
nil,  the  upper  one  on  the  thallcne,  though  cor- 
responding with  the  other  up  to  F,  would  show  at 
that  part  and  above  only  green  of  various  inten- 
sity. In  other  words,  all  the  rays  of  shorter  wave 
than  F  would  excite  green  fluorescence  in  the  thal- 
lenc, but  not  all  equally.  The  wavea  of  the  length 
corresponding  to  F  would  have  a  more  powerful  effect  than 
those  above  until  wo  came  to  the  part  between  10  and  10.5 
on  the  scale,  where  again  the  waves  of  these  lengths  had 
a  powerful  effect,  lost  in  turn  above  until  we  come  nearly 
to  G;  and  again  lust,  but  recovered  with  vastly  increased 
j)ower,  at  14  of  the  scale,  above  which  the  effect  is  moat 
powerful  and  unvaried,  as  far  as  any  rays  at  all  are  ob- 
tainable. 

Such  maxima  and  minima  of  excitability  in  various  parts 
of  the  spectrum  constitute  striking  features  in  many  fluor- 
escent bodies  much  studied  by  Stokes,  and  yet  more  fully 
investigated  since  by  Hagenbach.  In  the  case  of  liquids, 
they  were  likewise  examined  by  Stokes  and  by  Ilagenbaeh, 
who  threw  a  spectrum  on  the  side  of  a  tank  containing  the 
substance.  The  effect  so  obtained  is  often  very  beautiful. 
Thus,  Fig.  2  shows  the  appearance  given  by  a  solution  of 

Fig.  2. 


be  expected,  where  light  is  thus  powerfully  active  in  de- 
veloping fluorescence  it  is  quickly  absorbed,  and  thus  we 
have  the  dark  blades  running  in  from  the  opposite  side  of 
the  tank,  which  simply  indicate  that  the  eorregponding  rays 
are  absorbed  in  producing  the  brilliant  streaks  h  c  and  d. 
This  correlation  of  absorption  and  fluorescent  excitement 
is  an  important  fact,  much  studied 
by  Stokes  and  also  by  Hagenbach; 
and  it  may  in  general  be  stated  that 
in  all  eases  just  those  rays  or  waves 
which  mot-t  powerfully  excite  fluor- 
escence are  most  absorbed ;  and  thus 
if  light  which  has  traversed  a  fluor- 
escent body  is  analyzed  by  a  prism 
or  sjiectroscope,  just  those  rays  will 
be  missing  which  most  powerfully 
excite  fluorescence;  or,  in  other 
wnrds,  absorj)tion  bands  or  dark 
t^jiuees  will  be  found  in  those  parts 
of  the  spectrum.  Thus,  if  a  thin 
layer  of  the  substance  thallcne, 
whose  maxima  of  fluorescent  excitement  are  shown  in 
Fig.  1,  is  so  placed  that  sunlight  after  passing  through 
it  is  examined  with    the  spectroscope,  bands  such  as  are 

Fig.  3. 


thallenc  m  benzole,  looking  down  upon  a  rectangular  tank 
against  one  side  of  which  a  solar  spectrum  is  thrown.  We 
there  see  a  powerful  fluorescence  excited  by  the  rays  imme- 
diately above  F,  another  by  those  halfway  between  F  and 
G,and  again  a  strong  action  above  G.     As  might  naturally 


represented  in  1  of  Fig.  3  will  be  apjiarent,  and  these  will 
be  found  to  correspond  exactly  with  the  maxima  of  fluor- 
escence as  given  in  Fig.  1.  2  of  Fig.  3  shows  the  absorp- 
tion bands  of  the  solution  of  the  same,  whose  maxima  of 
fluorescence  are  given  in  Fig.  2. 

We  must  not,  however,  suppose  because  all  fluorescence 
must  have  its  corresponding  absorption,  that  all  absorption 
has  its  corresponding  fluorescence.  There  are  multitudes 
of  absorbing  bodies  which  have  no  fluorescence,  such  as 
permanganate  of  potash,  salts  of  didymium,  some  aniline 
colors,  etc. ;  and  there  are  also  some  fluorescent  ones,  such 
as  the  uranic  salts,  which  besides  the  absorption  correlative 
with  fluorescence,  have  a  very  complicated  selective  absorp- 
tion which  has  seemingly  no  direct  relation  to  fluorescence. 
Thus,  the  nitrate  of  uranium  shows  a  broad  absorption  of 
all  rays  above  the  green,  with  exception  of  a  narrow  part 
in  the  lower  blue,  corresponding  to  its  fluorescence;  but 
besides  this  it  shows  eight  narrow,  regularly  spaced  dark 
bands  which  have  no  relation  to  its  fluorescence. 

We  have  thus  far  considered  the  relation  of  the  exciting 
light  to  the  fluorescent  body,  but  there  is  an  equally  im- 
portant department  of  the  subject  in  the  character  of  the 
light  emitted  by  the  body  in  its  act  of  fluorescence.  In 
other  words,  wo  have  seen  that  certain  bodies  react  with 
certain  waves  so  as  to  absorb  and  rc-emit  tbcm  with  new- 
wave-lengths  ;  our  attention,  however,  having  thus  far  been 
directed  only  to  what  wave-lengths  would  react  with  the 
different  substances.  Now  we  turn  to  consider  what  wave- 
lengths are  produced  by  this  action,  or  to  study  the  compo- 
sition of  the  emitted  light  of  fluorescence. 

With  many  substances  this  emitted  light  is  composed, 
like  that  of  luminous  hot  solids,  of  an  indefinite  variety 
of  wave-lengths.  In  other  words,  when  analyzed  by  the 
prism  it  yields  a  continuous  spectrum  or  band  of  blended 
colors.  So  is  it  with  the  light  given  by  a  solution  of  sul- 
phate of  quinine,  of  a-sculine,  of  stramonium,  of  morin,  etc. 
With  chlorophyl,  on  the  other  hand,  we  have  the  dispersed 
light  made  up  almost  exclusively  of  certain  red  waves,  so 
that,  examined  with  the  prism,  it  shows  a  red  strijie  and  a 
very  faint  green  one  only.  So  likewise  with  the  red  pla- 
tino-cyanide  of  magnesium,  whose  fluorescent  light  resolves 
only  into  a  red  band.  Yet  again,  nitrate  of  uranium  yields 
a  green  fluorescence,  which,  however,  divides  by  the  jirism 
into  seven  well-defined  stripes,  including  red,  orange,  and 
green  tints,  but  very  sharply  divided  by  dark  spaces,  indi- 
cating the  absence  of  waves  of  certain  lengths. 

ThVs  department  of  the  subject  was  ably  opened  up  by 
Stokes,  who  studied  a  number  of  uranium  compounds  and 
some  other  materials  i"n  this  relation  by  the  use  of  a  prism. 
Becquerel  applied  the  spectroscope  in  the  same  way,  as  also 
did  Hagenbach,  and  a  yet  more  extended  investigation 
has  been  carried  out  by  the  present  writer  by  the  further 
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developments  of  the  same  methods.  Tho  method  pursued 
may  ho  brietly  stated  as  follows  :  Sunlight  is  thrown  by  the 
mirror  of  a  porte-lumiSro  (A,  Fig.  4)  through  a  window 

Fig.  4. 


upon  a  lens  at  B,  in  front  of  which  is  placed  a  tank  E  con- 
taining a  solution  of  ammouio-sulphate  of  copper,  by  which 
all  but  tho  blue  and  violet  rays  are  absorbed. 
At  a  point  where  the  transmitted  rays  arc  must 
concentrated  thuy  fall  upon  the  substance  to  be 
exainineil,  which  is  supported  by  a  revolving 
table  K,  which  enables  the  observer  to  bring 
various  bodies  rapidly  into  identical  positions 
for  comparison.  The  nature  of  the  emitted 
light  is  then  examined  by  aid  of  a  spectroscope 
placed  at  D. 

For  example,  a  portion  of  thallcnc  being 
placed  as  indicated,  wo  see  with  tho  spectro- 
scope such  a  spectrum  as  is  shown  at  1  of  Fig. 
5,  consisting  of  a  broad  red  and  yellow  band, 
3.5  to  5.5;  a  narrower  green  one,  0.4  to  7.2; 
another  bluish  green,  7.8  to  8.7;  and  a  fainter 
blue  one,  it. 5  to  10. ;i.  The  spectrum  shown  at 
2  of  the  same  figure  is  that  given  by  the  solu- 
tion of  thallene  in  benzole. 

In  a  combined  research  made  by  the  writer 
and  Dr.  il.  C.  Bolton  on  the  uranium  salts,  a 
great  number  of  their  spectra  have  been  com- 
pared, measured,  and  mapped,  of  which  one  or 
two  examples  will  suffice.  Thus,  I  of  Fig.  0 
shows  the  spectrum  of  the  fluorescent  light 
emitted  by  the  double  oxychloridc  of  uranium 
and  potassium,  while  2  of  tho  same  figure  gives  that  of 
the  oxyehloride  of  uranium. 

To  illustrate  one  out  of  many  of  tho  applications  which 
have  been  made  of  this  study  of  these  spectra,  one  case  will 


each  located  a  little  farther  down  than  its  corresponding 
band  in  the  first  spectrum.  Now,  it  was  evident  that  water 
was  being  driven  off  from  the  salt  in  tho  process  of  heating, 
and  therefore  natural  to  suppoi^e  that  these  new  bands  be- 
longed to  a  spectrum  of  the  anhydrous  salt  which  was  be- 
ing formed  in  a<lmixture  with  the  other.  By  continuing 
tho  heat  until  n-i  more  vapor  escaped,  the  body  was  found 
to  yield  the  spectrum  shown  in  3  of  Fig.  0,  which  was  thus 
probably  the  spectrum  of  the  anhydrous  salt;  and  in  fact 
the  salt  in  this  state,  being  submitted  to  Dr.  Bitlton  for 
analysis,  proved  to  be  the  anhydrous  ammonio-suljihate  of 
uranium.  But  this  was  not  all.  On  further  heating  to  a 
temperature  approaching  rcdnest*.  the  spectrum  changed  to 
the  appearance  shown  at  4  of  Fig.  G,  fumes  evidently  con- 
sistingof  ammonium  sulphate  being  given  off;  and  on  con- 
tinuing tlic  heat  until  these  fumes  were  no  longer  evolved. 
the  spectrum  assumed  the  character  shown  in  5  of  Fig.  0. 
This  material  again  being  submitted  to  Dr.  Bolton,  and 
analyzed  by  him,  proved  to  be  an  amnionio-diuranic  sul- 
phate, a  salt  not  before  known  to  chemistry. 

Flnoi-i^accnt  Phcnamena. — Among  the  more  striking  phe- 
nomena involving  fluorescence  are  the  following :  By 
means  of  a  mirror  placed  outside  of  a  window  \ve  reflect  a 
beam  of  sunlight  through  a  hole  in  a  shutter  into  an  other- 
wise darkened  room.  Over  this  hole  wo  jilace  a  sheet  of 
dark  violet-colored  glass  or  a  tank  containing  a  strong 
solution  of  ammonio-sulphate  of  copper.  This  will  admit 
none  but  the  violet  and  actinic  rays,  and  the  mora  will  be 
to  the  eye  almost  perfectly  dark.     If  now,  however,  we 

Fig.  7. 


suilicc.  Having  heated  for  a  certain  time  some  of  ihc  am- 
monio-uranic  sulphate  whoso  normal  spectrum  is  slutwn  at 
1  of  Fig.  7,  tho   present  writer   found  that  it  showed  the 


spectrum  given  at  2  of  the  pamo  figure,  in  which  to  tho 

bands  of  the  normal  s(HTtrum  were  u-Med  ns  many  more. 


place  in  tho  line  of  the  violet  beam  a  mass  of  uranic  nitrate, 
it  will  blaze  out  with  a  magnificent  green  color,  lighting  up 
the  whole  room.  A  mass  of  ehromnfe  of  potash  or  ferro- 
cyanido  of  potassium  similarly  placed  will  have  no  such 
offcct.  but  will  remain  dark  and  dead 
in  the  violet  rays.  Or  if  into  a  jnr  of 
I>ure  water  illuminated  as  above  wo 
throw  some  frnpnuiits  of  the  bark  of 
the  horse  chestnut,  beautiful  sirtams  of 
luminous  blue  will  stem  to  run  down 
from  it  as  the  cpsculino  it  contoins  dis- 
solves in  the  water. 

A  clear  and  perfeclly  transparent  so- 
lution of  sulphate  of  quiiiiue.  slightly 
acidulated  with  sulphuric  or  tartaric 
acid,  will  under  like  conditions  seem  to 
be  opaque,  with  a  lumiimuH  milky  pro- 
ciiiitate.  Designs  drawn  on  pajier  with 
quinine  sulphate,  invisible  in  ordinary 
light,  shine  out  with,  a  phosphorescent  luminosity  when 
held  in  this  violet  light,  and  similar  drawings  made  with  a 
\arni^h  thickened  with  thaltenc  will  hinc  a  yet  more  bril- 
liant efl"cct.  In  place  of  sunlight,  the  electric  light 
or  that  given  by  burning  nuigncsiam  nuiy  be  eni- 
j)l<.ycd  in  the  "same  way.  By  enipb-ying  muslin 
of  the  color  of  thallcnc.  and  atlacliing  to  it  a  de- 
sign cut  from  sheets  of  paper  rualcd  with  thallene. 
a  screen  may  be  ])rrpan-d  which  by  gaslight,  or 
thc^  electric  light  filtered  through  yellow,  green, 
or  red  glass,  will  show  no  pattern  whatever;  but 
when  illuminated  by  the  electric  light  filtered 
lliiough  cobalt  blue  glass,  it  will  show  the  thal- 
lcnc design  as  If  on  tire  on  a  background  UH  dark 
in  appcjirance  nn  black  velvet. 

It  is  well  known  llinl  the  vi«ib!e  violet  rays  do 
not  roprcenl  the  shortest  wavi^  e\i»«ling  in  ^unliglit  or  the 
electric    light,    but    that    if  ihii"    light    in    pu--ed    tlimuu'b   n 
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prism  of  quartz,  and  the  resulting  spectrum  is  received  on 

i^ensitiv? photographic  film,  there  will  be  an  impression 
extending  above  the  limit  of  the  visible  violet  to  a  dis- 
tance many  times  the  length  of  the  whole  visible  spectrum. 
If  in  place  of  the  sensitive  film  a  screen  of  some  power- 
fully fluorescent  substance  is  used,  these  invisible  light- 
waves will  be  rendered  sensible  by  the  fluorescence  which 
thev  will  develop  on  the  screen  ;  and  wo  shall  see  this  gre.^t- 
1t  eloni>-ated  spectrum  with  perfect  distinctness.  (Stok-es, 
Phil  Mail..  lSt>2,  ]).  .599.)  The  most  efi'cctive  screens  for 
this  purpose  arc  made  with  the  platino-cyanido  of  barium 
in  a  certain  state  which  is  very  difficult  to  secure,  even 
with  the  purest  product,  or  with  thallcno  or  an  analogous 
body  found  in  coal-tar  distillate,  called  chrysene. 

The  violet-colored  light  produced  by  a  powerful  electric 
discharge  in  rarefied  nitrogen  is  very  rich  in  fluorescence- 
exciting  rays,  and  advantage  has  been  taken  of  this  in  the 
construction  of  certain  forms  of  Geissler  tubes  (see  article 
on  Electricity  for  drawings  of  some  of  these),  in  which 
arrangement  is  made  to  pass  a  discharge  through  an  ex- 
hausted tube,  which  is  either  made  of  "canary  glass 
(trlass  stained  with  oxide  of  uraniumi.  which  is  a  highly 
fluorescent  substance,  or  the  tube  itself  being  of  oi-dinary 
glass,  it  is  surrounded  by  a  glass  jacket  which  can  bo  failed 
with  a  fluorescent  solution. 

The  most  powerfully  fluorescent  bodies  known  arc  the 
following: 
Solids  : 

Thallene.  emerald  green. 
Chrysogcn,  light  green. 
L'hrvsene.  yellow  green. 

Platino-cyanidc  of  barium,  uranic  salts  generally,  and 
especially    certain    phosphates,    double    oxychlorides 
and  sulphates,  also  canary  glass,  emerald  green. 
Platino-cyanido  of  magnesium,  red. 
Platino-cyanide  of  potassium,  blue. 
Solarizcd'thallene  (petrolucene),  blue. 
Anthracene,  purplish  blue. 
Solutiims : 

Acid  quinine  sulphate  in  water,  blue. 
Alkaline  or  neutral  iesculine  in  water,  blue. 
Bichlor-anthriicene  in  alcohol,  purple. 
Bisulpho-bichlor-anthracenic  acid  in  water,  purple. 
Extract  of  stramonium-seeds  in  .alcohol  or  water,  green. 
Solution  of  morin,  obtained  from  fustic  or  Cuba-wood  in 

water  with  alum,  green. 
Alcoholic  solution  of  chlorophyl.  best  obtained  from  tea- 
leaves  exhausted  with  water  previously,  red. 
The  above  list  includes  onlv  some  of  the  more  brdliantly 
fluorescing  bodies,  and  might  be  greatly  extended,  as  can 
be  seen  bv  a  reference  to  the  various  original  investigations 
„„tcd  above.  Hksuy  Morton. 

Flu'oride  of  Alu'minum  and  So'dium  (Cnjohte), 
6XaF  AI2F6,  a  beautiful  white  mineral  found  in  large  quan- 
tities in  Greenland.  It  is  now  extensively  employed  for  the 
prep.aration  of  hvdrofluorio  acid,  of  alumina,  sulphate  ol 
alumina,  alum,  caustic,  aud  carbonate  of  soda.  Its  use  for 
these  purposes  is  a  monopoly  in  the  V.  S.  in  the  hands  of 
the  Pennsylvania  Salt  Manufacturing  Co.,  which  has  works 
at  TarentGm,  Pa.,  and  at  Philadelphia.  (For  the  processes 
employed  sec  Some  C.vrbox.vte.)  A  beautiful  opaque 
white  glass,  called  "hot-cast  porcelain."  is  made  by  fusing 
toi'ether  30  parts  of  cryolite,  100  parts  of  quartz  sand,  and 
10°parts  of  oxide  of  zinc.  By  the  aid  of  metallic  oxides  a 
-reat  variety  of  colors  can  be  given  to  this,  and  all  the 
spotted  and  mottled  marbles  are  thus  imitated  in  a  much 
harder  and  more  durable  material.    (See  (ii.Ass.) 

C.  F.  Chandler. 

Fluoride  of  Calcium.  See  Fnoit  Spar,  by  Edward 
C.  H.  I>AV,  "SI.  1). 

Flu'oride  of  Sil'icon,  SiF4,  a  colorless  gas  produced 
by  the  action  of  hydrofluoric  acid  on  silica  and  silicates, 
as  glass,  etc.  It  is  best  prepared  by  heating  in  a  glass 
flask  a  mixture  of  fluor  spar,  quartz  sand,  and  sulphuric 

"■""^^  (1)     CaF,-fH2S04=2HF4-CaSO,. 

(2)  SiOi.-r-4HF  =  SiFi  +  2Il20. 
The  gas  must  be  collected  in  dry  receivers  over  mercury. 
It  is  colorless,  is  very  pungent  aud  sufi'ocating.  fumes  in 
the  air,  and  has  a  density  of  3.60  (air=l).  In  contact 
with  water  it  is  decomposed,  forming  fluosilicio  acid  and 
gelatinous silica-3SiF4  +  2H2O  =  2H2SiF6  +  SiOj.  The  ex- 
periment must  be  very  carefully  conducted  to  avoid  serious 
accident.    (See  Fli-osilicic  Acid.)  C.  F.  Chandler. 

Flu'oride  of  So'dium,  NaF,  obtained  by  saturating 
hydrofluoric  acid  with  sodie  carbonate.  This  is  probably 
the  cheapest  soluble  salt  of  fluorine.  According  *«  J^jn 
{Chan.  A'eiM.  xvii.  252)  it  can  be  prepared  very  readily  by 
fusing  together  100  parts  of  fluor  spar.  140  of  calcic  car- 
bonate, 200  of  sodic  sulphate,  and  an  excess  of  carbon. 
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AVater  extracts  nearly  pure  fluoride  of  sodium,  leaving  an 
insoluble  oxysulphide  of  calcium.  C.  F.  Chandler. 

Flu'orine,  a  non-metallic  element  belonging  to  the 
group  which  includes  chlorine,  bromine,  and  iodine.  It 
occurs  abundantly  in  fluor  spar,  which  is  a  fluoride  of  cal- 
cium; in  cryolite  (fluoride  of  aluminum  and  sodium),  to- 
paz, mica,  ai'uphibole,  chondrodite,  tourmaline,  apatite,  and 
numerous  other  minerals.  It  is  very  generally  difl'used, 
oocurring  in  all  rocks  in  small  quantities.  It  is  also  found 
in  almost  all  waters  in  minute  quantities;  in  plants. espe- 
cially in  grasses  and  Equisetacew  ;  and  in  animals  in  the 
bone's,  teeth,  brain  {Hors/orJ).  blood,  urine,  milk,  etc.  The 
name  fluorine  is  derived  from  fluor  spar,  from//iio,  to  "  flow," 
because  this  mineral  has  long  been  used  as  a  flux. 

As  early  as  1670,  Schwankhardt  of  Nuremberg  observed 
that  glass"  could  be  etched  by  fluor  spar  and  sulphuric  acid. 
Scheele  in  1771  referred  this  action  to  a  peculiar  acid  lib- 
erated by  the  sulphuric  acid.     Of  fluorine  in  the  free  state 
little   is' known.     Fluorides    are   readily    decomposed    by 
chlorine,  yielding  chlorides.     Fluorine  is  undoubtedly  set 
free  at  tlie  same  time,  but  as  it  enters  into  combination 
with  the  m.aterial  of  almost  every  vessel  that  can  be  used 
to  collect  it.  its  isolation  becomes  a  matter  of  great  diffi- 
culty.     Souyot    (Compi.    Rend.,    xxii.    960)    decomposed 
fluo'rido  of  silver  by  chlorine  or  iodine  in  a  vessel  of  fluor 
spar,  and  obtained'  a  colorless  gas  which  did  not  bleach 
veo-etable  colors,  but  which  decomposed  water  and  attacked 
most  metals.    Frcmy  (Cumpt.  Rend.,  xxxviii.  393;  xl.966), 
by  decomposing  fused  fluoride  of  potassium  by  the  voltaic 
current,  obtained  a  gas  having  similar  properties.     He  also 
obtained  a  gas  which  corroded  glass  by  the  action  of  chlo- 
rine and  of  oxygen,  on  red-hot   fluor  spar.     H.  Reinsch 
(A'  Juhrb.  Phnnn.,  xi.  1),  by  heating  a  mixture  of  cryolite, 
plumbic  peroxide,  and  acid  potassic  sulphate,  obtained  a 
colorless  gas  consisting  largely  of  oxygen,  but  containing 
another  gas  possessing  a  pungent  odor,  like  that  of  nitrous 
acid,  which  he  supposed  to  be  fluorine.     Kammcrcr  {J.pr. 
Ch  ,  Ixxxv.  452).  by  heating  iodine  with  fluoride  of  silver, 
obtained  a  colorless  gas  which  did  not  attack  glass,  could 
be  collected  over  mercury,  and  was  rapidly  absorbed  by 
potassic    hydrate.      Prat   {Cnmpl.   Rend.,   Ixiv.   345,    511) 
claims  that  fluor  spar  and  other  metallic  fluorides  arc  oxy- 
fluorides  (an  old  idea),  and  that  by  heating  fluor  spar  with 
potassic  chlorate,  a  mixture  of  oxygen  and  fluorine  is  lib- 
erated  from  which  the  fluorine  can  be  absorbed  by  silver. 
Ho  also  finds  that  by  passing  the  mixed  gases  over  heated 
baryta  the  oxygen  is  absorbed,  leaving  the  fluorine.     He 
describes  the"  fluorine  as  a  gas  heavier  than  air,  nearly 
colorless,  fuming  in  the  air,  smelling  like  chlorine,  bleach- 
ing indigo,  etc.      P.  Cillis  (Xeilseh.f.  Ch.  [2],  iv.  660)  re- 
peated Prat's  experiments,  and  concludes  that  his  state- 
ments are  entirely  erroneous.    From  the  nature  of  the  com- 
pounds of  fluorine  it  is  supposed  to  be   a  gas,  to  possess 
color  like  chlorine,  atomic  weight   19,  equivalence  1,  mo- 
lecular weight  3S,  molecular  volume  2,  density  19  (  Jl  =  1 ). 
1.31  (air=  1).     One  litre  weighs  1.7  grammes  or  19  criths. 
Its  symbol  is  F.  . 

The  detection  of  fluorine  is  effected  by  decomposing  the 
supliosed  fluoride  with  sulphuric  acid  in  a  vessel  of  lead 
or  platinum,  and  allowing  the  hydrofluoric  aeid  liberated 
to  act  upon  glass,  which  is  etched  or  roughened  by  it.  If 
silica  is  present,  fluoride  of  silicon  will  be  evolved.  In 
this  case  the  experiment  should  be  conducted  in  a  test-tube, 
and  the  gas  passed  into  water,  which  decomposes  the  fluor- 
ide of  silicon,  forming  a  gelatinous  precipitate  of  silica 
and  hydrofluosilicic  acid,  which  remains  in  solution.  On 
saturating  this  with  ammonia  it  is  decomposed,  with  the 
formation  of  fluoride  of  ammonium  and  a  further  precipi- 
tate of  silica.  The  mixture  is  filtered,  and  the  clear  filtrate 
evaporated  to  dryness,  and  tested  with  sulphuric  aeid  and 
glass,  as  when  silica  is  absent.  (Q.  J.  Chem.  Soc,  v.  151.) 
Sullivan  gives  a  delicate  method  for  detecting  fluorine  in 
siliceous  rocks  in  the  Loud,  and  Ed.  Phil.  Mn,,..  xxvii.  229. 
Nickles  (Compl.  Rend.,  xliv.  679)  recommends  rock-crystal 
in  place  of  glass,  as  some  other  acids  corrode  the  latter. 
Fluorine  may  bo  detected  in  many  minerals  by  mixing 
them  with  phosphorous  salt,  and  heating  in  an  open  glass 
tube  with  the  aid  of  the  blowpipe.  Hydrofluoric  acid  13 
evolved,  which  corrodes  the  tube. 

impounds  of-  flnorine  with  hydrogen,  boron,  silicon, 
sulphur,  phosphorus,  and  nearly  all  the  metals  have  been 
described,  but  none  are  known  with  oxygen,  chlorine, 
bromine,  or  iodine.  Solid  fluorides  have  no  metallic  lustre ; 
most  of  them  fuse  readily  ;  when  dry  they  are  not  decom- 
posed bv  heat,  though  many  of  them  are  volatile  without 
decomp'osition.  The  fluorides  of  hydrogen,  ammonium, 
tin.  and  silver  are  readily,  the  fluorides  of  sodium,  potas- 
sium, and  iron  sparingly,  soluble  in  water ;  most  of  the 
other  fluorides  are  insoluble  in  water.  Some  fluonde.s,  as 
IIF  SiFj.BoFs,  are  gases ;  TiF4  is  a  fuming  liquid.  !•  liior- 
inc 'manifests  a  strong  tendency  to  form  double  fluorides; 
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some  of  which,  containiDg  hydrogen,  possess  acid  proper- 
ties: 

Cryolite fiXaF.AlsFc  =  NacAI-iFiz. 

FluohyarutL-  ol"  potassium IIF.KF  =  HKF2. 

Burofhiori'le  of  potassium KF.IiFj  =  KUF*. 

IlydroboruUuoric  acid lIF^BFa  =  HBF4. 

Silieofluoride  of  potassium 2KF,SiF4  =  KaSiFe. 

Ilydrofluosilicicacid 2IIF,SiF4  =  HzSiFe- 

This  tendency  of  fluorine  to  form  double  salts  has  sug- 
gested the  idea  that  it  is  diatomic  and  analogous  tooxvgen, 
with  an  atninie  weij^lit  of  MS.  This  theory  would  uiuko 
hydrofluoric  aind,  lIjK.  like  water,  II2O.  The  two  suhs  of 
potassium  would  Ik;  K2F  and  KIIF,  corresponding  tu  KjO 
and  KHO.  The  theory,  however,  which  is  generally  ac- 
cepted, considers  fluorine  as  inonatomie,  with  an  atomic 
weight  of  19,  and  analogous  to  chlorine.  The  investiga- 
tions of  Goro  {./.  Chem.  Sot:  [2],  vii.  308)  confirm  the  latter 
theory.  C.  F.  Chasdlkk. 

Flaor'otype,  a  photograph  taken  upon  paper  treated 
with  a  compound  containing  fluoride  of  sodium  or  some 
other  equivalent  fluoride.  This  process  was  brought  for- 
ward by  jMr.  Uobert  Hunt  in  lSi4.  (Sec  Piiotogkaimiv, 
by  Puor.  H.  B,  Coknwali,,  E.  M.) 

Flu'or  Spar,  Flu'or,  or  Klu'oritc  [from  /»o,  •*  I 
flow."  in  allusion  to  its  use  as  a  flux  in  uietallurgieal  opera- 
tions], a  mineral  composed  of  fluoride  of  calcium  (F4iS.7^, 
Ca51.;:{^).  It  crystallizes  in  the  monomctric  system  (in 
cubes,  octahcdra,  etc.).  and  has  a  perfect  octahedral  cleav- 
age. Its  hardness  is  4  (see  IIahdskss),  nnd  its  specific 
gravity  ;>.IS.  It  occurs  frequently  very  perfectly  crystal- 
lized, and  of  beautiful  and  bright  colors:  pulverized,  it  be- 
comes beltiw  a  red  heat  brilliantly  phosphorescent.  It  is 
sometimes  carved  into  ornaments,  and  is  used  in  the  arts 
as  a  source  of  hydrofluoric  acid  for  ctcliing.  and,  as  above 
stated,  as  a  flux.  Edwakd  C.  II.  Day. 

FluosiTicates,  salts  formedby  replacing  the  hydrogen 
in  fluosilicic  and  by  metals.      (Sec  Fi,rosii.i('ir  Ann.) 

FMuosilic'ic(Hydroflnosilic'icor  Silicofluor'ic) 
Acid,  -'iIF.SiF4.  This  acid  is  formed  by  the  action  of  water 
on  the  fluoridoof  silicon— :tSiF4  t-2Il20^2H-jSiFo+.Si02.  As 
the  gelatinous  silica  formed  would  quickly  close  a  moist  de- 
livery-tube, it  is  necessary  to  arrange  the  apparatus  in  such 
a  raaaner  as  to  prevent  the  contact  of  the  gaseous  SiF^ 
with  water  before  it  is  clear  of  the  end  of  the  tube.  The 
flask  containinij  the  mixture  of  fluor  spar  (or  cryolite), 
quartz  sand,  and  sulphuric  acid  (see  FMoitiDK  01*  Silicon) 
is  provided  with  a  rlclivery-tubc  which  dips  beneath  the 
surface  of  raereury,  above  which  the  water  is  placed.  The 
gas  passes  through  the  mercury,  and  on  reaching  the  water 
is  decomjiosed.  The  silica  set  free  forms  an  envelope 
round  the  bubble  of  gas  as  it  rises  through  the  water,  often 
forming  a  complete  tube  to  the  surface  of  the  water.  Finally, 
the  liquid  becomes  thick  and  gelatinous  from  the  separated 
silica.  By  squeezing  in  linen,  and  finally  filtering  through 
paper,  the  acid  is  rendered  clear.  According  to  J.  Law- 
rence Smith  (ItrportH  U.  j*?.  f^om.  to  Paris  Exp.,  1Hfi7),  Du 
Motay  and  others  have  simplified  the  manurnclnre  of 
this  acid  to  a  degree  which  will  extend  its  use  to  many 
important  industries.  A  mixture  of  fluor  spar,  alumina, 
silica,  and  carbon  is  marlo  into  bricks  and  melteil  in  a 
blast  furniice.  Fluoride  (»f  silicon  is  evolved,  and  a  fusible 
slag  is  from  time  to  time  drawn  from  the  furnace.  The 
gas  is  conducted  through  a  series  of  five  wooden  chambers, 
containing  inclined  shelves  of  glass  which  are  moistened 
by  a  spray  of  water.  Silica  is  deposited  at  the  bottotu  of 
the  Rhataliers,  and  the  acid  solution  passes  from  chamber 
to  chamber,  and  may  thus  be  concentrntod  to  between  5^ 
and  ltl°  B.  ( I.O.'M  lo'!J»7U).  equivalent  to  from  4  to  HA  p.-r 
cent,  of  acid.  The  acid  thus  prepared  co>(s  about  four 
times  the  price  of  its  equivalent  quant ily  of  sulphuric 
acid.  Jlydrortuosilicie  acid  is  a  sour,  fuming  licpiirl,  which 
can  bo  evaporated  in  platinum  vessels  without  leaving  a 
rosiduR.  It  does  not  attack  glass  except  when  evaporated 
in  it,  when  fluoride  of  silicon  is  first  given  <ifl".  leaving 
hydrolluorio  aci'l.  whiclj  corrodes  the  glass.  Slolba  hr.s 
given  (./.  /''.  pr.  /'/t.,  xo.  lUiM  a  table  showing  the  per- 
centage of  ai'id  in  solutions  of  din"erent  densities  from  0.5 
to  ;H  per  cent.  The  following  are  a  few  of  the  figures: 
l.OOl-O.;)  per  cent.:  MMI.S  -1;  l.liUn--2;  1.0107  -  ^  A ; 
I.0"^:U-10;  1.12S1  ^lo;  1.171S-.20;  I.22:i5  2;);  1.2712 
=30  :  1.3102  -  3  t.  riiloride  of  barium  gives  a  rrystallino 
precipitate,  BaF-j.SiFi.  iu  solutions  of  the  acid  :  chloride  of 
potassium,  a  transpnront  gelatinous  precipitate,  2KF.SiF4. 
When  ammonia  is  added  to  the  aeid.  even  with  tin*  greatest 
care,  a  portion  of  tin-  aeid  is  deeonipost-d,  with  lite  precipita- 
tion of  silica,  while  the  rest  is  ebanged  to  the  iiunnohium  suit, 
2NniF,SiF4:  2HF.SiF4  i- OXIUMO  OM^F  ^  Sidjl  OllaO. 
A  similar  decomposition  occurs  whenever  the  acid  is  neu- 
tralized by  a  base.     In  the  laboratory  tho  acid  may  bo  used 


as  a  test  for  barium  and  potassium.  In  the  arts  it  is  sug- 
gested as  an  agent  for  removing  potassa  from  sugar  and 
syrups  in  sugar-refining,  especially  when  beet-sugar  is 
employed,  which  contains  much  potassa,  which  interferes 
with  the  operations  of  refining.  It  may  also  be  useii  for 
making  chloric  acid  from  chlorate  of  potassa.  It  is  pro- 
posed to  make  it  tho  agent  for  preparing  useful  salts  from 
the  chloride  of  potassium,  found  at  Stassfurt.  The  acid, 
being  added  to  a  solution  of  this  salt,  precipitates  silieo- 
fluoride of  potassium,  setting  free  hydrochloric  acid — 
2lvCl  f  2HF.SiF4 -2KF.SiF4 -^  2HC1.  "  This  salt  can  be 
used  as  a  substitute  for  borax,  and  in  place  of  carbonate 
of  potassa  in  making  flint  glass.  It  is  sold  in  France  at 
IU  cents  a  pound.  It  can  be  converted  into  caustic  p()tiissa 
by  first  heating  in  retorts,  when  fluoride  of  silicon  is  driven 
off,  to  be  again  converted  into  hydrofluosilicic  aeid,  and 
fluoride  of  potassium  remains  behind.  This  salt  is  readily 
decomposed  by  linic  or  carbonate  of  lime,  forming  caustic 
or  carbonate  of  potassium  and  fluoride  of  calcium,  to  be 
used  again.  Thus,  the  acid  beeoincs  a  mere  agent,  to  be 
used  again  and  again  to  extract  potassa  from  the  native 
chloride.  (See  articles  on  this  acid  and  its  applications  in 
Wagner's  JahrcsOen'chtr,  1805,  p.  277  :  1867,  p.  221  :  1JS69, 
pp.  330,  417;  1870,  p.  20G.)  C.  F.  Chandler. 

Fliish'ing  [Butch,  VlicustuffeH],  seaport  of  the  Nether- 
lands, in  the  province  of  Zealand,  strongly  fortified.  It 
is  situated  on  the  island  of  Waleheren.  at  the  m(uith  of  the 
Western  Scheldt,  and  in  connection  with  tho  ports  of  Kam- 
mekens  and  Brcskons,  it  commands  the  entrance  of  tho 
Scheldt.  It  has  an  excellent  harbor  and  extensive  dock- 
yards.    Pup.  11,800. 

Flushing)  tp.  and  post-v.  of  Genesee  co.,  Mieh.  Boj». 
of  v.  087;  of  tp.  I'.Hil. 

Flushing,  a  post-v.  and  tp.  of  Queens  co.,  X.  Y.,  at  the 
head  of  Flushing  Bay,  7  miles  from  New  York  City,  to  which 
it  has  half-hourly  trains  by  the  Flushing  and  the  Flushing 
and  North  Side  U.  Rs.,  also  steamboat  communication.  It 
lias  1  State  and  1  savings  bank,  several  institutions  of  learn- 
ing, an  infant  asylum.  S  churches,  3  newspapers,  and  the 
modern  improvements,  including  g.as  and  water.  Garden- 
ing, the  nursery  business,  and  fruit-raising  arc  leading  pur- 
suits. It  is  a  handsome  and  rapidly-growing  town.  Bop.  of 
V.  0223;  of  tp.  14,050.     W.  11.  Buuling,  Pub.  "Times." 

Flushing,  tp.  and  post-v.  of  Belmont  co.,  0.  Pop.  of 
v.  200:  of  tp.  1481. 

Flus'ser  (Charles  W.),  IT.  S.  N.,  b.  Sept.  27,  1833.  in 
Annapolis,  Md. :  graduated  at  the  Naval  Academy  in  1850: 
became  a  lieutenunt  in  1855,  a  lieutenant-commander  iu 
18()2.  In  18t)2  commanded  the  Commodore  Perry  at  tlie 
capture  of  Hoiinokc  Islaml.  in  the  action  with  the  enemy's 
gunboats  and  batteries  at  Elizaljeth  City — where  he  "  took 
the  flagship  .Sea  Bird  in  gallant  style,  running  her  down 
and  sinking  her" — and  in  asevere  engagement  near  I'raiik- 
lin,  Va.  In  1803  participated  in  various  gkirmishes  in  eo- 
operatiim  with  the  army,  and  on  A|)r.  11',  >8()4,  fell  mortally 
wounded  on  the  deck  of  the  Miami,  a  wooden  vessel,  in  an 
encounter  with  the  iron-clad  ram  Albemarle,  near  Plymouth. 
N.  C.  His  eulogy  is  written  liy  Ucar-admiral  Lee  in  these 
words:  "  Lieutenant-coinniander  Flusscr  was  killeil  on  the 
deek  <if  the  Miami  in  a  riight-aetion  with  a  ram.  This 
brave  oflicer  was  a  native  of  Alary  land  and  a  citizen  of  Ken- 
tucky. His  patriotic  and  distinguished  services  had  won 
for  him  tho  respect  and  esteem  <)f  t  be  navy  nnd  the  c<»untry. 
He  was  generous,  gooil.  and  gallant,  and  his  untimely  death 
is  a  real  and  great  loss  to  the  jiublic  service." 

Foxuall  a.  Pahker. 

Flus'tra,  a  name  given  to  the  **  sea-mats,"  a  genus  of 


I-'IuHtra  nvh'iiliiriii  ;  natural  hIzo. 
infundibulnto  niarino  Bryozoans.     They  arc  flat  and  leaf- 
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shaped,  and  are  generally  confounded  by  the  uninstructed 
with  pale  brown  sea-weeds.  But  each  leaf-like  body  con- 
sists of  a  mass  of  horny  cells;  and  if  the  living  frond  be 
placed  in  a  vessel  of  sea-water,  many  little  tentacles  may 
be  observed  playing  briskly  about.  The  genus  belongs  to 
the  order  Uymnohemata.  sub-order  Chilostomata,  group 
Radieellata,  family  Flustridie. 

Flute  [said  to  be  from  the  Lat.  Jiuta,  a  "lamprey/' 
which  has  seven  holes  upon  its  side,  to  which  the  holes  of 
a  flute  were  likened],  a  musical  instrument  made  of  ebony, 
box,  ivory,  or  silver,  and  consisting  of  a  tube  closed  at  one 
end,  and  having  one  large  hole  on  the  side,  into  which  air 
is  blown  directly  from  the  lips  or  through  a  mouth-piece. 
It  is  generally  made  with  three  joints  or  in  four  pieces,  has 
six  finger-holes,  and  a  variable  number  of  keys  which  open 
or  close  other  holes.  Flutes  are  made  with  various  com- 
pass of  sound,  those  of  the  highest  register  receiving  the 
name  of  piccolo.  The  flutes  of  ancient  Egypt,  Chalda^a, 
Greece,  and  Rome  were  blown  into  at  one  end.  The  em- 
peror Nero  was  a  famous  flute-player,  and  won  1800  prizes 
by  his  skill,  or  more  probably  by  the  subserviency  of  his 
subjects.  Ptolemy  (XI.)  Antetes,  a  depraved  king  of  Egypt, 
was  so  named  for  his  skill  in  flute-playing. 

The  nose-flutes  of  the  South  Sea  Islanders  are  flageolets, 
or  straight  pipes,  into  one  end  of  which  the  performer 
blows  through  the  nostril. 

Fluvan'na,  county  of  Virginia,  bounded  on  the  S.  by 
the  James  Kiver.  Area,  170  square  miles.  A  portion  of 
the  surface  is  broken  and  sterile,  but  the  remaincler  is  fer- 
tile, producing  grain  and  tobacco.  Cap.  Palmyra.  Pop. 
9875. 

Flux  [Lat.  y?((o,  to  **fiow"],  a  substance  or  mixture 
used  to  promote  the  fusion  of  bodies.  Limestone  is  the 
usual  flux  for  ores  of  iron  in  the  blast  furnace;  it  unites 
with  the  alumina  and  silica  of  the  ore.  forming  a  fusible 
slag.  To  flux  silica  and  silicates,  alkaline  or  basic  fluxes 
arc  selected,  as  carbonate  of  soda  or  potassa,  litharge, 
lime,  or  carbonate  of  lime;  fluor  spar  is  very  effective. 
For  lime,  alumina,  oxide  of  iron.  etc.  acid  fluxes  are  se- 
lected, as  borax,  silica,  glass,  etc.  Nitre  and  litharge  are 
both  oxidizing  agents  and  fluxes,  while  cyanide  of  potas- 
sium is  a  reducing  agent  as  well  as  a  flux  :  it  frees  metals, 
such  as  lead,  from  sulphur  and  from  oxygen.  White  jinx  is 
a  mixture  of  carbonate,  nitrite,  and  nitrate  of  potassa,  pre- 
pared by  projecting  a  mixture  of  equal  parts  of  nitre  and 
argol  or  crude  cream  of  tartar  into  a  hot  crucible  in  succes- 
sive small  portions.  It  is  an  oxidizing  flux.  lilack  finx 
is  prepared  of  the  same  materials  and  in  the  same  manner 
as  white  flux,  but  th-c  quantity  of  argol  employed  is  double 
that  of  the  nitre.  As  this  proportion  of  nitre  is  not  suffi- 
cient to  completely  oxidize  the  carbon  of  the  argol,  the 
mixture  contains  only  carbonate  of  potassa  and  carbon.  It 
consequently  reduces  metallic  oxides  by  the  union  of  the 
carbon  with  the  oxygen.  MorvenuH  reduviug  flax  is  com- 
posed of  16  parts  of  window-glass,  2  of  calcined  borax,  and 
1  of  charcoal.  Flux  f'ur  colored  flames  before  the  blow- 
pipe.— To  enable  the  lithium,  sodium,  potassium,  stron- 
tium, copper,  etc.  contained  in  minerals  to  color  the  blow- 
pipe flame,  Poole  recommends  a  flux  composed  of  1  part 
of  fluor  spar  and  2  parts  of  sulphate  of  lime  (selenite). 
Uefiaifratiiiij  fhtxet,  for  decomposing  silicates,  are  very  con- 
venient in  qualitative  analysis,  as  they  enable  the  student 
to  do  without  the  platinum  crucible.  For  the  detection  of 
alkalies  a  flux  composed  of  nitrate  of  baryta  and  charcoal 
is  prepared.  This  is  mixed  with  the  finely  pulverized 
mineral,  placed  on  a  plate  of  sheet  iron,  and  fired  with  a 
match.  On  treating  the  residue  with  water  a  solution  will 
be  obtained  which  can  be  tested  as  usual  for  potassa  and 
soda.  For  the  detection  of  other  bases  a  flux  composed 
of  carbonate  of  soda,  nitrate  of  soda,  and  charcoal  is  em- 
ployed: the  residue,  after  deflagration,  being  treated  with 
hydrochloric  acid,  evaporated  to  dryness  to  render  the  sil- 
ica insoluble,  moistened  with  hydrochloric  acid  dissolved 
in  water,  filtered,  and  tested  for  bases  as  usual.  This  flux 
may  also  be  used  for  the  decomposition  of  insoluble  sul- 
phates of  barium  and  strontium.  On  treating  the  residue 
after  deflagration  with  cold  water,  and  filtering,  the  sul- 
phuric acid  will  be  found  in  the  filtrate,  and  the  bases  on 
the  filter  as  carbonates.  C.  F.  Chandler. 

Fluxions.  See  Fluests  and  Fluxions,  by  Prof.  W. 
G.  Peck,  LL.D. 

Fly,  a  name  applied  to  many  insects,  mostly  belonging 
to  the  order  Diptera.  and  more  especially  to  the  families 
Muscida;  (house-flies,  flesh-flies,  blow-flie?,  etc.)  and  (Estri- 
da;  (bot-fliea).  The  common  house-fly  {Musca  do}ne8tica)  is 
universally  prevalent.  Flies,  though  often  a  serious  an- 
noyance, are  extremely  useful  as  scavengers  and  preventers 
of  disease.  Many  species,  especially  in  hot  countries,  in- 
flict severe  and  sometimes  dangerous  bites  upon  men  and 
beasts. 


Fly-CatcherSj  a  name  applied  at  first  to  birds  of  the 

genus  MuHcicapa,  now  applied  to  a  large  number  of  Amer- 
ican birds,  none  of  which  are  of  the  above  genus.  They 
are  assigned  to  the  Tyrannida?  and  other  families  of  the 
section  Clamatores  or  shrieking  birds,  and  the  order  Pas- 
seres.  They  are  distributed  in  many  genera.  These  birds 
all  have  the  habit  of  lying  in  wait  until  insects  come  near 
them,  when  they  dart  upon  them  with  wonderful  quickness. 
The  Tyranmift  Cftrofhtensh,  or  king-bird,  is  one  of  the  beat 
known.  The  Savannah  fly-cateher,  Milvulut  SavannOf  is 
found  in  the  Southern  States. 

Fly  Creek,  ]iost-v.  of  Otsego  tp.,  Otsego  co..  N.  Y.,  has 
3  churches,  a  machine-shop,  foundry,  and  manufactures  of 
agricultural  tools. 

Flygare  (Emilie).   See  Carlen,  E.  F. 

Fly'ing,  the  motion  of  a  living  animal  through  the  air 
when  propelled  by  its  own  wings.  Among  vertebrates, 
most  birds  and  all  the  bats  possess,  and  the  pterodactyl 
and  some  other  fossil  reptiles  once  possessed,  the  power  of 
flight.  It  is  probable  that  flying  fishes  also  have  a  limited 
power  of  true  flight,  the  pectoral  fins  serving  as  wings. 
Many  insects  also  have  the  power  of  flying,  but  their  wings, 
though  functionally  analogous,  are  not  structurally  homol- 
ogous to  those  of  vertebrates.  In  the  latter  the  wing  is 
the  representative  of  the  arm  and  hand  or  anterior  limb 
of  other  vertebrates.  The  so-called  flight  of  the  flying 
squirrels,  flying  dragons,  etc.  is  by  no  means  a  true  flight. 
The  parachutes  (not  wings)  of  these  animals  enable  them  to 
glide  safely  through  the  air,  simply  prolonging  the  leap  of 
the  creature,  or  at  most  joining  to  a  parachute-action  that 
of  a  sail  or  a  kite. 

The  mrchnnics  of  flying  is  not  yet  well  understood.  In 
some  birds  the  shape  of  the  quills  is  such  that  at  the  stroke 
of  the  wing  the  greatest  possible  surface  is  opposed  to  the 
air;  while  in  the  recoveri/,  or  expansion  of  the  wing,  the 
edge  of  the  quill-feather  is  opposed  to  the  air.  Bats  are 
thought  to  partially  fold  the  wing  during  the  recover^-,  and 
the  same  may  be  true  of  some  insects,  and  even  birds.  The 
more  rapid  closure  of  the  wing  also  secures  a  greater  re- 
sistance from  the  air  during  the  stroke  than  can  be  offered 
during  the  expansion  of  the  wing. 

There  are  many  varieties  of  flight  among  birds  j  of  these 
among  the  most  remarkable  is  the  sailing  motion,  in  which 
the  wings  are  but  slightly  moved.  There  is  considerable 
doubt  as  to  the  means  by  which  such  birds  as  the  condor 
and  albatross  can  maintain  their  long  and  almost  motion- 
less poise  in  the  air. 

Flying,  Artificial.  This  term  is  properly  applied  to 
aerostation  by  dynamical  agencies,  cither  with  or  without 
balloons  to  provide  ascensive  power.  The  first  requisite  of 
a  flying-machine  is  that  it  shall  overcome  the  force  of 
gravity  ;  the  second,  that  in  moving  more  or  less  horizon- 
tally it  shall  overcome  the  resistance  of  the  atmosphere, 
and  be  capable  of  guidance  as  to  the  direction  of  its  flight. 
The  balloon  provides  the  first,  but  its  great  size  precludes 
the  second.  Very  many  plans  have  included  balloons  fur- 
nished with  screw-propellers,  wings,  and  other  mechanical 
appliances,  and  probably  an  equal  number  have  been  made 
to  depend  upon  the  latter  alone.  All.  with  a  few  trifling 
exceptions,  have  been  utter  failures  in  practice,  but  the  ex- 
ceptions have  sufficed  to  indicate  the  prerequisites  of  suc- 
cess, which  in  some  distant  age  may  be  provided  ;  for  the 
state  of  the  arts  and  applied  sciences  at  the  present  time  is 
not  sufficiently  advanced  to  provide  the  accessories  that 
projectors  demand  as  essential. 


Besuicr's  riying-Maclune. 

The  first  authentic  account  of  a  flying-machine  that 
operated  at  all  is  that  of  one  Besnier.  a  locksmith  of  Sable, 
France.  As  nearly  as  can  be  ascertained  from  the  imper- 
fect record  left  by  him,  his  apparatus  comprised  four  rect- 


angular  wings  arranged  in  pairs  at  opposite  ends  of  two 
roils  passing  over  the  shoulders,  the  rear  extremities  of  the 
rods  being  connected  by  cords  to  the  ankles  of  the  wearer, 
to  enable  the  legs  to  assist  the  arms  in  giviug  a  vibratory 
movement  to  the  rods,  and  consequently  to  the  wings. 
Besnier  was  not  enabled  to  rise  direct  from  tlie  ground,  but 
by  starting  from  an  elevation  he  flew  across  rivers  of  con- 
siderable width,  and  a  pair  of  wings  which  he  sold  to  an- 
other was  used  with  a  similar  success.  This  was  in  the 
latter  part  of  the  seventeenth  century.  About  a  century 
and  a  quarter  later  one  Jacob  Degen.a  prisoner  at  Vienna, 
constructed  an  apparatus  having  two  umbn-llii-like  wings 
of  large  area  worked  by  manual  power.  With  this  ma- 
chine he  rose  to  a  height  of  fifty  feet,  as  measured  liy  a  cord 
attached  to  prevent  escape  and  held  by  the  jailer.  This  was 
done  in  two  minutes'  time,  but  the  efF-u't  quite  exhausted 
the  strength  of  the  adventurous  mechanic.  These  ex- 
perimeuts  of  Besuier  and  of  Degcu  are  ])erhaps  the  most 


put  in  operation  to  keep  it  in  motion  when  once  fairly 
launched.     Five  years  later,  two  propellers,  arranged  to 


Jacob  UegL-n's  Flyiog-Mauhine. 

notable  on  record  of  those  in  which  muscular  power  alono 
has  been  employed.  Both  comprised  wings  attached  to 
the  bofly,  in  substantial  imitation  of  those  of  a  bird;  and 
the  futility  of  all  such  devices  is  shown  by  the  fact  that 
while  the  pectoral  muscles  of  a  bird  exoeed  in  weight  all 
the  otlier  niuselcs,  in  man  they  form  but  one-seventieth 
part  of  the  wliolc.  and  no  assistance  from  the  legs  can  com- 
pensate the  enormous  disproportion.  Hence,  artificial  fly- 
ing, if  ever  practiscfl,  must  depend  primarily  upon  motive- 
power  in  lieu  of  jihysical  energy. 

Before  pnicecfliiig  to  the  consideration  of  the  flying- 
machines  lievised  or  tested  in  this  country,  we  may  fitly 
consider  those  of  England,  where  projects  looking  to  the 
navigation  of  the  air  antedated  somewhat  the  earlier 
Atneriean  experimi'ntP,  though  no  more  successful  than 
the  hitter.  In  iHITi,  Mrssr.-'.  I'auly  and  Egg  secured  the  first 
British  patent  for  an  aerial  machine.  In  this  a  balloon  of 
fish  or  bird-like  form  was  to  have  "wings  or  fins"  and  a 
"tail,"  which  were  to  be  of  silk  stretched  upon  whalebone 
strijts  fastened  to  operating  staves.  The  inventors  also 
proposed  to  use  the  fins  and  tail  without  the  balloon.  Eleven 
yt^ars  later,  .James  X'int-y  and  George  Poeock  obtained  a 
patent  for  tho  use  of  kites  for  *'  raising  weights  or  persons 
in  the  air."  In  IHIO,  Moses  Poole  suggested  propellers  for 
moving  "  vessels  floating  in  the  air."  T\vo  years  later. 
AVilliain  Ilcnson  broui^ht  forward  a  most  elaboiate  pehenie 
for  artificial  flying,  which  attra'?ted  much  attention  at  the 
time,  the  bill  to  incor^torato  a  company  to  work  the  ma- 
chine having  been  iutrotluecd  in  the  House  of  Commons 
by  Mr.  Roebuck.  The  apparatus  was  to  carry  "letters, 
goods,  and  passengers."  It  compriserl  a  horizontal  piano 
eatnp')sed  of  wire  and  hollow  woorlcn  bars,  arranged  on  the 
priiieiple  of  a  trusseil  girder  and  covered  witli  silk.  This 
pliuiu  was  furnished  willi  propellers  driven  by  a  sleum- 
enginc.  A  tail  c:i]table  of  being  brought  to  any  desired 
angle  to  the  horizontal  was  arranged,  to  quote  the  inventor, 
"so  that  when  the;  power  acts  to  propel  the  machine,  by 
inclining  tin-  tail  upwarcl  the  resistance  ofl'ered  by  the  air 
will  cause  the  machine  to  rise,  and  wlien  tlio  tail  is  reversed 
tho  unichine  is  projielled  downward,  ami  passes  through  a 
plane  more  or  less  inclined  to  the  hori/on  as  the  inclination 
of  the  tail  is  greater  or  le-."."  The  machine  was  to  be 
guideil  laterally  by  a  vertical  ru<Mer.  The  engine,  passen- 
gers, freight,  ancl  fu(d  were  to  be  located  in  a  ear  pinceil 
midway  in  the  plane.  The  apparatus  entire  wcnihl  weigh 
about  .1000  pounds,  tho  horizontal  plane  or  silk-eovered 
frame  was  to  liave  an  area  of  (.*)()()  sipiiire  feet,  and  the  tail 
to  have  I.*)!!!)  square  feet.  A  high-pressure  eopper  boiler 
of  jieculiar  construction  was  to  furnish  steam  to  the  engine, 
the  latter  being,  moreover,  provided  xvitli  a  condenser,  in 
which  condensation  was  to  be  ofTccted  by  air-currenis  in- 
stead of  water.  It  w;is  not  expected  that  the  j)nnderons 
niacliiiH'  wonbl  lift  itself  fr'Mti  the  gr<iund,  bnt  it  wim  lo  be 
started  from  an  elevated  point  by  running  flown  bill  on 
wheels  upon  a  suitable  traek  until  the  plane,  being  cauglit 
and  buoycil  up  by  (he  atinospbere  underneath,  sliouhl  bo 
floated  off  into  sjiaee,  wbireiipuu  the  pro|n'llers  would  bo 


"Two-Propeller"  Flying-Machine. 

work  in  opposite  directions  at  tho  front  and  stern  of  an 
aerial  carriage — a  system  since  revived  in  various  shapes 
— were  proposed  by  Von  Hcckc.  In  \^h?>,  J.  II.  Johnson 
patented,  as  a  communication  from  abroad,  an  elongated 
balloon  used  in  connection  with  "parachute  or  umbrella- 
sliapeil  propellers,"  which  opened  when  pushed  against  tho 
atiTnispbere.  and  closed  when  ret? acted,  being  simply  a 
modification  of  tho  well-known  duck's-foot  pr(»peller  tried 
on  vessels  in  the  infancy  of  steam  navigation  :  this  appa- 
ratus was  to  have  triangular  sails  fore  and  aft  to  prevent 
it  from  rolling,  and  ballast  was  to  keep  it  at  any  desired 
angle  to  the  horizontal.  In  18G1,  J.  ^.  Phillips  npjdied 
for,  but  did  not  obtain,  provisional  protection  on  **tho 
propulsion  of  a  piano  against  tho  atmosphere"  by  means 
of  feathering  paddles  fixed  on  the  peripherics  of  revolving 
wheels,  tho  paddles  being  ma<le  of  flexildo  material,  and 
collapsing  during  one-half  of  their  revolution,  and  opening 
against  the  atmosphere  during  tho  other  half. 

These  examples  illustrate  tho  drift  of  invention  in  Eng- 
land, as  relates  to  artificial  flying,  previous  to  tho  year  18()(>, 
when  renewed  interest  was  given  to  the  subject  l)y  the  or- 
ganization of  the  Aeronautical  Society  of  Great  Britain, 
under  the  presidency  of  the  duko  of  Argyll.  Of  course,  a 
much  larger  number  than  hero  described  were  patented 
anterior  to  ISGO,  and  of  these  twenty-two  were  designed 
to  work  wholly  by  mechanical  means,  an<l  twenty  by 
such  means  in  conjunction  with  balloons.  Of  these,  again, 
sixteen  had  propellers,  eighteen  wero  provided  with  rud- 
ders, ten  specified  steam  as  tho  motive-power,  twenty-four 
wero  to  have  wings,  and  in  eight  tails  wero  essential  to 
their  equipment.  Of  course,  several  of  these  devices  wero 
shown  in  one  and  tho  same  apparatus.  The  plans  evolved 
before  tho  Aeronautical  Society  wero  for  the  most  part  re- 
vivals of  previous  sj'stems,  but  tho  discussions  led  to  tho 
formulation  of  numerous  data  that.  ])crha]is,  may  bo  of  use 
as  the  basis  of  calculations  for  future  maebines.  Accord- 
ing to  elaborate  estimates  of  tho  ratio  that  should  exist 
between  the  surface  of  an  aerial  machine,  made  by  Mr. 
Thomas  May,  a  machine  with  one  horse-power  of  propel- 
ling power  should  liavo  1.405  square  feet  of  sustainiuL;  sur- 
fnco,  with  an  average  weight  of  one  and  one-tenth  luinees 
to  the  square  foot.  By  increasing  the  power  to  that  of  four 
horses,  with  the  same  weight  of  machine  {100  jiounds),  HI 
square  feet,  with  an  average  of  1  7J  ounces  to  the  foot,  ^vould 
bo  required.  This  has  reference,  of  course,  to  the  area  of 
a  plane;  and  tho  deductions  are  followed  uj)  by  the  samo 
writer  by  others  concerning  speed  at  din"erenf  angles  to  tho 
horizon,  as  follows:  ''Supposing,  first,  that  the  angle  is 
■t.'i°  to  start  with,  ami  tho  siicetl  111  miles  an  hour,  the  thrust 
^jf  thi'  pn)peller)  would  be  equal  to  tlio  loail,  lOC  jtonnds; 
but  as  it  gathers  way  the  thrust  decreases,  and  when  going 
17  miles  an  hour  the  angle  would  be  redueed  to  ;J0°  and  tho 
thrnst  to  5S  pouiuls ;  going  on  again  to  '21  miles  an  hour, 
the  angle  wonbl  bo  reduced  to  1HI°  and  the  thrust  to  ;ifi.7 
pounds;  and  still  further  increasing  the  speed  to  .'I'.l  miles 
an  Ikuit.  the  angle  wo,uId  be  1<>°  and  the  thrust  only  17 
pounds."  The  greater  angle  and  greater  thrust  with  (ho 
lower  speed  would  be  the  necessary  incidents  of  rising  at 
tlio  start.  Another  member,  Mr.  Harrison,  proposed  to 
propel  tho  inelineil  plane  by  an  appitratus  resembling  a 
velocipede,  and  suspcndecl  from  the  plane,  (ho  front  wheel 
to  actuate  two  projicllers  rotating  in  oppo>*ite  directi(tns,  in 
order  that  their  operation  sb'Mild  not  twist  the  maeliino 
arounrl.  and  located  one  on  each  si-Ie  of  the  rider.  But,  as 
we  have  seen,  no  nu-re  nmscular  power  can  be  suflleient  for 
tho  work,  and  hence  tho  vital  necessity  of  a  motor  (hat 
shall  combino  great  power  with  little  weight.  The  eflorts 
of  the  society  to  st'cnre  sucli  an  engine  led  to  (be  <'onslruc- 
tiiui  of  at  least  one  steam-engine  of  remarkable  ligblnes:* 
in  prnportiiui  to  its  power,  but  its  durabtlKy  may  be  ques- 
tioned. It  received  the  prize  (d'  XllH)  ut  tho  exhibilion  ot 
tho   Booioty  in  ItfOtf,  aou  was  probably  tho  liglitest  ever 
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made.  The  following  sketch  is  from  the  LoEdon  Mechan- 
i'H  Mcif/azine :  '•  The  cylinder  was  2  inches  in  diameter, 
s'roko  a  inches,  and  it"  worked  with  a  boiler  pressure  of 
100  pounds  per  square  inch,  the  engine  making  300  rev- 
olutions per  minute.  In  the  jurors'  report  the  data  lor 
estimating  the  power  are  taken  as  follows:  Area  of  piston. 
3  inches;  pressure  in  cylinder,  SO  pounds  per  square  inch: 
length  of  stroke,  3  inches:  velocity  of  piston,  160  feet  per 
minute  :  .3  X  SO  X  150  =  36,000  foot-pounds.  The  weight  of 
the  engine  and  boiler  was  only  13  pounds.  The  engine, 
boiler,  car,  and  propellers  together  were  afterward  weighed, 
but  without  water  and  fuel,  and  were  found  to  be  16  pounds." 
The  ratio  of  weight  to  power  in  this  engine  is  remarkable, 
but  probably  strength  was  sacrificed  to  lightness:  and  even 
under  the  most  favorable  conditions  the  weight  would  doubt- 
less have  to  be  somewhat  greater.  But  the  advance  is  man- 
ifestly great  when  it  is  remembered  that  the  engines  pro- 
posed for  Henson's  flying-machine  were  calculated  to  weigh 
150  pounds  per  horse-power.  The  load  of  fuel  and  water 
would  be  a  serious  drawback,  but  it  is  just  within  the 
bounds  of  possibility  that  liquid  hydrocarbons  for  the  one 
and  air-condensers  for  the  other  would  obviate  the  exces- 
sive load.  Another  member,  Mr,  A,  Alexander,  C.  E.,  made 
the  following  estimate,  based  on  the  flight  of  a  pigeon 
weighing  two  pounds :  "  180  completed  strokes  per  minute, 
the  centre  of  ])ressuro  of  wings  moving  9  inches,  or  per 
complete  stroke  1  foot  6  inches;  then  1.5  feet  X  ISO  strokes 
=  270  feet,  and  270  X  weight  of  binl,  or  2  pounds  =  540  foot- 
pounds. This  in  a  minute  is  0.0163  horse-power,  and  hence, 
if  the  proportion  is  to  be  maintained,  one  horse-power 
must  nof  weigh  over  122  pounds."  Allowing  15  per  cent, 
for  loss  in  transmission,  the  permissible  weight  would  be 
reduced  to  103.7  pounds  per  horse-power,  including,  of 
course,  fuel,  water,  aerostat,  and  load.  Mr.  Alexander 
advocated  screw-propellers  as  equivalents  of  vibratory 
wings,  and  his  calculations  appear  to  have  had  special 
reference  thereto.  In  commenting  upon  Mr.  Alexander's 
paper,  Mr.  Wenham  gave  the  results  of  his  own  observa- 
tions of  the  pelican,  a  bird  whose  wing-strokes  can  be 
readily  counted.  The  number  of  strokes  being  70  j>er 
minute,  and  having  at  the  mi<ldle  of  the  wing  a  sweep  of 
2  feet,  the  weight  of  bird  21  pounds,  70x2X21  =2940 
foot-pounds,  or  rjij-  of  1  horse-power — about  one-half  that 
of  a  man.  According  to  this  estimate,  1  horse-power  should 
sustain  231  pounds  in  a  flight  equal  to  that  of  the  pelican. 


^?^ 


U.  S.  was  Rufus  Porter,  who  at  the  date  of  the  present 


Kaufman  us  b.itd-.Machine. 

In  1S69,  Mr.  Joseph  F.  Kaufmann,  an  engineer  of  Glas- 
gow, projected  a  bird-machine  worked  by  steam-power, 
with  wings  giving  120  strokes  per  minute,  and  a  pendent 
weight  designed  to  keep  the  m-achine  in  equilibrio  when 
elevated  in  the  air.  Lateral  guidance  was  to  be  had  by 
means  of  a  flat  rudder  answering  to  the  tail  of  a  bird. 

The  first  projector  of  flying-machines  of  any  note  in  the 


Rufus  Porter's  Aeroport. 

writing  (Nov.,  1S74)  is  still  living  at  New  Britain,  Tonn., 
at  upward  of  fourscore  years  of  age.  He  claims  to  have 
conceived  the  main  features  of  his  "aeroport"  in  Ihc  year 
1820,  but  it  was  not  until  1833  that  a  working  model  was 
constructed.  This  was  at  Bristol,  Conn.  Fourteen  years 
afterward  he  made  another,  which  was  exhibited  in  New 
York  City.  These  were  actuated  by  springs  connected  with 
propellers.  About  the  same  time,  or  a  little  later,  he  pro- 
ceeded tu  'VVa.^hington,  I>.  C,  and  constructed  a  working 
model  operated  liy  steam.  Porter's  apparatus,  it  must  be 
explained,  comprised  a  cigar-shaped  balloon,  with  a  car  or 
saloon  suspended  underneath,  the  car  carrying  the  motive- 
power  for  propelling  the  whole.  The  IVashington  model 
had  a  balloon  twenty-two  feet  in  length  and  four  feet  in 
diameter.  It  was  made  of  tine  oiled  silk  stretched  upon  an 
internal  skeleton  or  frame  consisting  of  twelve  rods  three- 
eighths  of  an  inch  in  thickness,  and  joined  atthi'ir  ends  to 
form  the  pointed  extremities  of  the  balloon.  The  saloon, 
three  feet  below  the  balloon,  was  suspended  therefrom  by 
cords,  and  was  seven  feet  long,  ten  inches  in  diameter, 
furnished  with  a  row  of  miniature  windows  in  each  side, 
and,  except  that  it  was  square  in  its  cross-section,  con- 
formed on  a  smaller  scale  to  the  shajic  of  the  balloon.  The 
machine  was  provided  with  a  pair  of  screw-propellers,  and 
with  "  a  four-leaved  rudder:"  in  other  words,  one  having 
its  cross-section  thus,  +.  This  model  rapidly  made  the  cir- 
cuit of  the  hall  in  which  it  was  tested  in  Washington.  Soon 
after  this  it  was  publicly  tried  in  the  Merchants'  ICxchange 
in  New  York  City,  and,  as  one  of  the  journals  of  the  day 
declared,  "  made  the  circuit  of  the  rotunda  eleven  limes 
like  a  thing  instinct  with  life."  At  a  still  later  date  the 
inventor  built  what  would  have  been  a  full  working  machine 
had  it  ever  been  quite  com]deted.  It  was  160  feet  long,  the 
balloon  being  16  feet  in  diameter  at  the  centre  and  made 
of  varnished  linen  :  the  car  or  saloon  was  60  feet  in  length 
and  S  in  diameter,  and  contained,  within  a  chaniber  6  teet 
by  5  in  horizont.ll  area,  the  steam-engine  designed  to  fur- 
nish motive-power  to  a  pair  of  six-bladed  propellers,  con- 
necting with  the  engine  by  endless-chain  belts.  The  rud- 
der was  four-leaved,  as  in  the  smaller  models,  and  capable 
of  vertical  or  horizontal  adjustment  by  four  steering  lines 
extended  to  and  within  the  saloon.  The  buoyant  power  of 
this  apparatus,  over  and  above  its  own  weight,  would  have 
been  700  pounds  had  it,  as  was  intended,  been  filled  with 
hydrogen  gas.  But  it  failed,  because  it  was  found  impos- 
sible to  prevent  the  leakage  of  the  hydrogen  to  an  extent 
that  wholly  destroyed  the  lifting  power  of  the  balloon. 
The  production  of  a  varnish  practically  impervious  to  Ihe 
thinner  gases,  notably  of  hydrogen  itself,  is  one  of  the 
most  important  problems  yet  to  be  solved  before  the  balloon, 
either  alone  or  in  conjunction  with  operating  mechanism, 
will  develop  its  fullest  utility. 


Mani'-'i's  -Vviiur. 

In  1860,  Porter's  cigar  balloon,  with  certain  additions, 
was  revived  at  Shell  Mound  Lake,  Cal.,  by  Mr.  Frederick 
Marriot,  who  termed  it  the  ■' Avitor."  Tlie  balloon  had  a 
length  of  37  feet  and  a  diameter  of  S,  and,  like  that  of 
Porter,  tapered  to  points  at  the  ends.  It  was  surrounded 
by  a  longitudinal  frame  of  wooden  strips  firmly  wired  to- 
gether, the  frame  being  attached  in  [losition  by  bands  and 
straps.  This  frame  was  provided  at  its  forward  half  with 
two  baterally  projecting  wings,  and  at  the  rear  was  fur- 
nished with  the  four-leaved  rudder,  and  at  the  sides  by 
two  propellers  operated  by  a  small  steam-engine.  This 
.apparatus  worked  well  in  a  still  atmosphere,  but  proved  a 
failure  in  brisk  winds. 

Another  American  flying-machine  was  that  devised  by 
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S.  P.  Andrews,  and  tried  with  uncertain  rceulta  in  the  vi- 
cinity of  New  York  ubout  the  same  time  tbut  the  Alitor 
wa.s  the  subject  of  experiment  in  raliloruia.  In  tliis  the 
balluou  comprised  three  eyliudruid;'  with  pointed  cuds 
(each  eylindroid  lUO  iect  long  and  20  in  diameter)  secured 
in  position  side  by  side.  The  balloon,  as  thus  constructed, 
contained  upwards  of  80,000  cubic  feet  of  gas.  and  had  a 
buoyant  power  of  about  J70U  pounds.  Tbe  balloon  was 
furnished  with  a  rudder,  and  liad  suspended  'Mi  feet  below 
it  a  saloon  10  feet  long,  in  which  wa-;  a  liallast-car  capable  of 
being  moved  from  end  to  end  of  the  saloon.  By  bringing 
the  ballast-car  to  one  end  of  the  saloon  the  aiiparatus  was 
made  to  incline  from  10°  to  20°  ;  and  tbo  balloon,  rising 
with  a  surface  of  (1000  sq^uarc  feet,  moving  against  the  su- 
perincumbent atmosphere,  was  expected  to  njove  f»)rward 
in  the  direction  of  its  elevated  end  simultaneously  with 
its  ascent,  ballast  being  thrown  out  to  secure  ihe  latter. 
About  the  year  1806  a  flying-machine,  comprising  a  metal 
cigar  shaped  body,  furnished  with  propellers,  was  con- 
structed under  the  auspices  of  tbe  U.  S.  government,  but 
is  reported  to  have  been  tinally  abandoned. 

Of  proposed  machines  that  have  attracted  less  attention, 
because  evidently  less  phiusible  in  their  theory  of  opera- 
tion, a  few  may  be  mentioned  as  illustrating  the  difierent 
principles  of  construction  on  which  inventors  have  pro- 
posed to  work.  Among  these  was  the  steam-rocket  flying- 
machine,  in  which  a  fish-shaped  balloon,  furnished  with 
the  four-leaved  rudder,  was  to  carry  beneath  it  a  car  for 
passengers  and  a  steam-boiler,  from  which,  through  suit- 
ably arranged  pipes,  steam  was  to  be  carried  to  the  rear 
of  the  balloon,  and  there  ejected  against  tbe  atmosphere. 
Another  is  a  modiflcation  of  tlie  twu-propeller  plan,  with- 
out a  balloon,  which  has  met  with  much  favor  among  Eng- 
lish projectors,  the  two  propelling  wheels  revolving  in  op- 
posite directions  to  counteract  any  tendency  of  the  machine 
to  turn  around.  In  the  modiflcation  just  indicated  the 
propellers  are  arranged  horizontally  on  opposite  ends  of  a 
horizontal  bar,  and  worked  by  crank  and  suitable  gears. 
rods,  etc.  by  manual  power  of  passengers  in  a  car  sus- 
pen<led  from  the  bar. 

The  available  data  on  artificial  flying  are  scant,  and  the 
facts  here  given  have  been  derived  from  isolated  and 
widely-scattered  sources.  The  British  patent-office  has  pub- 
lished in  pamphlet  form  brief  extracts  of  English  patents, 
prior  to  18(i0,  relating  to  aeronautics.  The  London  me- 
chanical journals  reported  witli  cousiderablo  fullness  the 
proceedings  of  the  Aeronautical  Society  during  its  exist- 
ence, and  the  \J.  S.  patent-office  reports,  if  diligently 
searched,  will  be  found  to  show  some  curions  devices,  of 
which,  for  want  of  Sjiace,  no  mention  has  hero  been  made. 
(For  a  thorough  mathematical  investigation  the  reader  is 
referred  to  that  of  M.  Guitukk  LAUUKitr,  Dc  la  locomo- 
tiou  mecaut<fiie  dann  I'air  ct  dani  /'«««,  Paris,  ISOI;  also 
for  summary  thereof  to  AiiHONAt:Tics,  by  tJcn.  .1.  (J.  Bau- 
NAiU).  I',  ri.  Army.)  Jami:s  A.  WiiUNKV. 

Fly'ing  Dragon,  or  Fly'iiig  lii/ard,  a  name  ap- 
plied to  a  species  of  lizards  belonging  to  the  genus  Dmco 
and  closely  allied  genera  of  the  family  Agamidie,  in  which 
the  ribs  are  elongated  and  cxsorted,  supporting  lateial  ex- 
pansions of  membrane  which  serve  the  animals  as  |)ata- 
chutes.  The  type  of  the  group  is  Drorn  rofnnx  of  the  Indian 
Archipelago.  The  term  flying  drngon.  in  addition  to  its 
mythological  application,  has  sometimes  Ipcen  applied  to 
the  extinct  l^trrvdarttftnu.  K.  t'.  11.  i>AY. 

Fly'ing  Fish,  a  term  applied  to  various  fit-lies  that  are 
enabled  by  nieans  of  very  enlarged  and  elonpiited  peetoral 
fins  to  support  themselves  for  a  brief  time  in  the  air.  Of 
tbcso  the  most  remarkable  are  species  of  Ihe  family  Exo- 
coetida;,  and  <»thers  of  the  genua  VactyiopternH  of  tbe 
Triglidjc  or  family  of  gurnards. 

Fly'ing  Fox,  a  name  .sometimes  given  to  the  Oofcnpith- 
firiiM,  liiit  more  frequenlly  applie<l  to  the  fox-ba(s,  or  bats 
of  (be  gnnn^  I'hn.pw.  E.  C.  IE  Dav. 

l-'lyiiig  <>urnnrd.     Sco  Dactvi.oi'ti:iu,s. 

Fly'ing  liC'mnr,  an  aberrant  form,  variously  classified 
with  the  Inseclivora,  tiio  Cheiroptera,  or  placed  near  the 
Lcmuridic,  amongst  the  t^uadrumana.  iialcupUhccnH,  hav- 
ing a  parachute-like  membrane  extending  between  (he  fore 
and  hind  limbs,  and  thence  to  thu  tail,  is  popuhtily  kimwu 
by  Ibis  name.  E.  ('.  H.  Dav. 

Flying-Miirhinc  (addendum  t<i  AkuoNAtTics).  The 
experinii  iital  coiK-'iruetion  of  M.  bupuy  do  ijAnio  (see  above 
arlieh'.  vol.  i.)  is  styled  by  him  "  L' AfyunUit  dirifjrithle 
niuni  d'ltn  /»<*y>ii/xt((r,"  and  is  described  with  an  account 
of  an  experimental  ascension  given  by  liie  inventor  him- 
seif,  in  the  Hcvuv  Mariiinn-  cl  Cuhtniitlr^  vol.  xxxiv.,  1872; 
also,  more  briefly,  in  L'lit/iitcfn'ntj,  Mar.,  1{^72,  and  /Vo/. 
PiqnrH  I{.  A'.,  vol.  xxi.  The  ae'roslal  consists  of  a  fusiform, 
balloon  (a  figure  generatetl  by  an  arc  of  a  circle  turning 
about  a  hurizuutal  axis^  and  a  Buspoudod  car,  to  which  hy 


a  central  shaft,  with  screw-blades,  tbe  motive-power  is  ap- 
plied. The  bultoon  is  made  of  silk,  kept  always  distended 
by  means  of  a  smaller  internal  balloon,  into  which  atmo- 
spheric air  can  be  pumped  in  case  the  outer  one  by  escape 
of  gas  becomes  flabby.  The  car,  of  light  malcrial,  long 
ami  narrow  (somewhat  boat-shapccl),  is  suspended  by  an 
arrangement  of  netting  peculiar  and  regarded  as  an  im- 
portant discovery.  The  length  and  greatest  diameter  of 
the  balloon  are  118i  and  \^'i  feet  respectively  :  lengtli  and 
greatest  width  of  car,  4li  and  lOJi  feet;  diameter  of  driving 
screw,  29J  feet.  The  screw  is  driven  by  four  or  by  eight 
men,  working  at  a  crank  (trcnil) :  the  steering  rudder  is  a 
triangular  sail  attju-bed  to  a  boom.  lOA  feet  long,  beneath 
the  balloou,  and  worked  by  steering  ropes  led  down  to  Ihe 
car.  With  eight  men  an  estimated  speed  of  I2i  kiIom»>tres 
(S  miles)  per  hour  could  be  obtained.  Total  weight,  1.76 
tons;  of  crew,  provisions,  etc.,  1.45;  or  3. SO  tons  in  all, 
which  is  about  the  '* ascensional  force"  of  tbe  balloon.  A 
successful  "  trial-trip  "  was  made  at  Vincennes.  Feb.,  1872, 
and  a  speed  of  about  lOj  kilometres  (0  miles)  attained. 
This  balloon  would  carry  an  eight-horse  power  steam-en- 
gine (provided  the  risk  of  fire  in  connection  with  a  hydro- 
gen gas  balloon  be  overcome),  which  would  give  a  speed  of 
22  kilometres  (14i  miles).      (See  Fig.  in  Ai-;uoNAfTics.) 

A  Spanish  engineer,  M.  E.  Ileriz,  has  recently  published 
a  memoir,  in  which,  concurring  with  M.  Lambert  (see  vol. 
i.)  as  to  the  principles  governing/o/;;i,  he  difl'ers  as  to  the 
principle  of  self-sustentatiou,  maintaining  tliat  the  aerial 
ship,  made  heavier  than  the  air,  must  depend  upon  me- 
chanical power  not  only  for  horizontal  propulsion,  Imt  for 
Bustentation.  In  this  be  ditfcrs  less  from  l>e  Bruignac, 
whose  inclined  planes  arc  analogous  to  the  rudder  for  ver- 
tical steering  or  **  parachute  "  of  lleriz.  He  sums  up:  To 
navigate  the  air,  the  balloon  must  give  way  to  the  aiirial 
ship;  iron  to  aluminium  for  a  liebrcns  rotary  engine; 
steam  to  vapor  of  ether,  with  petroleum  for  coml»uslib!e. 
His  propeller  consists  of  two  driving  helices  on  the  same 
axis,  but  turning  contrariwise.  (See  liciuic  Maritime  et 
Cohtniatc,  Apr.,  1875.)  J.  G.  Barxatii). 

Fly'ing  Pha'langer,  a  name  given  to  several  mar- 
supials of  Australia  and  the  neighboring  islands  which  arc 
surjirisingly  like  the  flying  squirrels  in  appearance  and 
habits.  They  arc,  in  fact,  tbe  marsupial  representatives 
of  those  squirrels.  The  species  arc  rather  iiumerons.  The 
largest,  the  I'etaitnin  jlaviventt];  is  twenty  inches  long,  and 
its  tail  measures  eighteen  inches.  The  smallest.  Arrobafts 
pi/(/msci(s,  is  two  inches  long,  and  its  tail  is  of  the  same 
length.  One  of  the  most  beautiful  of  these  creatures  is  the 
J'ttavrtts  arid. 

Fly'ing  Sqnid,  a  name  given  to  the  Ccphalopods  of 
the  genus  Omuiaatvcphcs,  of  which  there  are  some  fourteen 
species  known,  varying  in  length  from  one  inch  to  tour 
feet.  They  have  a  remarkablL-  power  of  leaping  from  the 
water,  whence  the  name.  They  are  preyed  upon  by  sperm- 
whales,  birds,  and  fishes,  and  arc  largely  employed  as  bait 
by  fi>hennen.  The  jtcn  or  bone  is  ribbed.  One  species  is 
greatly  prized  as  food  at  the  Sandwich  Islancls. 

Fly'ing  Squir'rcl  (  Picrojnyx,  Cuv.).  a  remarkable  genus 
of  the  Sciuridic,  characterized  by  a  hairy  expansion  of  the 
skin  between  the  fore  and  bind  limbs,  by  which  the  animal 
is  enabled  to  glide  from  tree  to  tree  in  very  prolonged  leaps. 
The  common  species  of  the  V.  S.  is  Ptcromys  roluccUtt. 

Flynn,  tp.  of  Sanilac  co.,  Mich.     Pop.  l.'JI. 

I'ly-wlierl,  the  heavy  wheel  attached  to  engines  and 
various  kinds  of  machinery,  and  designed  to  act  as  a  reser- 
voir of  living  force  or  momentum.  It  serves  to  carry  tho 
motion  of  cranks  beyond  dead-points,  and  tends  to  equalize 
motion  when  tho  work  is  variable  in  character. 

I'o,  tlie  Chinese  IJuODDiT A  (which  see),  often  confounded 
wilh  I'o-lli  f  Fuh-hi),  witli  whom,  however,  ho  has  noth- 
ing in  eoiiimnn.  The  name  is  derived  from  /?i(rfr//(n,  of 
which  word  it  is  a  very  corrupt  form. 

I'oln's  (Pi:ui:z),  EE.D.,  b.  at  Bridgewater,  Mn.«8.,  Sept. 
2!,  1712,  graduated  at'IIarvard  University  in  1702.  and  was 
oi-daine.l  at  Kaynbani,  ftlass.,  Nov.  10,1700;  in  KSObeeanio 
nrofessor  of  natural  pbilosojdiy  in  (lie  College  of  Hhotio 
Island.  Published  .'<irnioii  an  the  /><atfi  of  l*rta.  Mnuniinj, 
1701;  Elrrtion  Sf:niion,  ^7'^ii;  and  Tupof/rapfticat  J)cBcn'p- 
tiou  of  Ifa>/ufiat,i,  in  I7it4.     D.  Pob.  2:t.  ISIl'. 

Fo'cns  [  Lat.,  "  hearth,"  *•  fire-place  "],  a  point  nt  which 
rays  of  light  meet  after  deviation  by  a  lens  or  mirror. 

Focrs  OF  A  Cosnr  Si:tTioN.  A  point  on  the  principal 
axis  thr«»ngh  which  a  dotibh-  ordinate  lo  that  axis  is  e(|uat 
to  the  parameter.  The  ellipse  nnil  hyperbola  have  each  two 
foci,  and  tlie  parabola  lias  one.  In  all  Ihe  conic  sections  tho 
foci  possess  Ihe  remarkable  properly  ibal  Ihey  are  the  only 
points  in  the  plane  of  the  curve  from  which  Ihe  dislaner  to 
anv  point  of  the  curve  can  be  expres^ed  ralionally  in  l«rni> 
of  tho  abscisfia  of  tluit  pulul.     The  name  /o.  i"  uas  ^'j\rn  lo 
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these  points  from  the  property  that  rays  of  light  proceeding 
from  one  focus  and  reflected  from  the  curve  pass  through 
tlie  other  focus.  In  the  ellipse  rays  of  light  from  one  focus 
reflected  from  the  curve  pass  directly  through  the  other 
focus:  in  the  hyperbola  rays  of  light  from  one  focus  re- 
flected from  the  curve  take  such  directions  that  on  being 
produced  liackward  they  will  pass  through  the  other  focus  : 
in  the  pnnthitfa  wc  may  suppose  a  second  focus  on  the 
principal  axis  at  an  infinite  distance,  in  which  case  rays 
from  either  focus  reflected  by  the  curve  will  go  to  the  other 
focus.  In  tlie  last  case  rays  from  the  second  focus  are  par- 
allel tothe  principal  axis,  and  after  reflection  they  go  to  the 
first  focus  ;  rays  from  the  first  focus  arc  parallel  to  the  prin- 
cipal axis  after  reflection.  If  either  of  these  curves  is  re- 
volved about  its  principal  axis,  it  will  generate  a  surface 
of  revolution  whose  foci  are  identical  with  those  of  the  gen- 
erating curve.  Rays  of  light  from  either  focus  of  such  a 
surface  wilt  be  reflected  from  the  surface  in  accordance  with 
the  laws  already  explained. 

Foccs  OF  A  Less  or  Mirror.  The  point  from  which  rays 
of  light  proceed  before  being  deviated  by  a  lens  or  mirror  is 
called  a  rfi(/m»?  point ;  if  the  rays  converge  before  deviation, 
they  must  be  produced  beyond  the  lens  to  meet,  and  this 
poiut  of  meeting  is  called  a  virtual  radiant.  The  point  at 
which  the  riiys  meet  after  deviation  is  called  a/ucus;  if 
the  deviated  rays  diverge  after  deviation,  they  must  bo 
jiroduced  backward  to  meet,  and  this  point  of  meeting  is 
called  a  virtual  focuA.  The  radiant  point  and  focus  are 
reciprocal;  that  is,  if  the  focus  be  taken  as  a  radiant,  the 
radiant  will  become  the  focus.  Any  two  points  so  related 
with  respect  to  a  lens  or  mirror  are  called  conjmjate  foci. 
The  prim:! pal  focus  of  a  lens  or  mirror  is  the  focus  that 
corresponds  to  rays  parallel  to  the  axis.  In  this  case  the 
radiant  point  is  on  the  axis  at  an  infinite  distance.  Rays 
proceeding  from  the  principal  focus  are  so  deviated  as  to  be 
■parallel  to  this  axis.  In  this  case  the  focus  is  on  the  axis 
at  an  infinite  distance.  In  all  cases  the  conjugate  foci  are 
on  a  line  through  the  optical  centre  of  the  lens  or  mirror. 

W.  G.  Pkck. 

Fce'tus  [Lat.  fcetus  or  fctun,  originally  a  verbal  noun 
from  the  obsolete  yVo,  to  '*  generate  "],  the  name  given  to 
the  young  of  viviparous  and  oviparous  animals  from  the 
time  of  their  complete  formation  until  birth.  To  the  stages 
of  development  preceding  the  formation  of  all  the  parts  the 
term  einhrifo  is  applied.  In  general  use  the  young  of  the 
human  species  is  meant  when  the  word  Jutns  is  uscd^  and 
in  that  sense  it  will  be  employed  in  this  article. 

The  brief  history  of  the  embryo  and  foetus  is  as  follows : 
A  genn-cell  (ovum)  and  a  sperm-cell  (spermatozoon),  com- 
ing in  contact  with  each  other,  unite,  most  probably  by  the 
pas:*age  of  the  latter  through  the  envelope  and  into  the  sub- 
stance of  the  former.  A  peculiar  vital  power  resides  in  the 
germ-eells  and  sperm-cells  after  union,  which  is  without 
parallel  elsewhere.  The  germ-cell  discharged  from  the 
ovary,  if  uninfluenced  by  the  presence  of  a  sperm-cell,  pur- 
sues a  retrograde  course,  and  finally  disappears.  The 
fiperm-cell  discharged  from  the  testicle,  after  a  time,  the 
exact  limits  of  which  are  not  known,  likewise  perishes. 
Each  of  these  cells  by  itself,  therefore,  only  retains  its  vi- 
tality for  a  short  time  after  it  ceases  to  be  an  integral  part 
of  the  ovary  or  testicle  which  produced  it.  But  as  soon  as 
uniou  has  taken  place  there  is  a  generation  of  a  new  vital 
force,  which  enables  them  not  only  to  live,  but  to  expand 
into  the  development  of  all  the  organs  and  tissues  of  the 
boiiy :  and  this  without  any  other  assistance  than  that  de- 
rived from  the  absorjition  of  nourishment  from  the  blood 
of  the  mother. 

As  the  result  of  such  union  of  the  cells,  there  first  appears 
a  breaking  up  of  the  substance  of  the  ovum,  so  as  to  form 
two  layers  of  cells,  from  the  ext-Tual  of  which,  bj-^  progres- 
sive development,  are  formed  the  body,  head,  and  limbs, 
while  from  the  internal  the  stomach,  liver,  intestines,  etc. 
and  generative  apparatus  are  developed.  After  the  forma- 
tion of  these  two  layers  there  appears  a  longitudinal  groove 
on  the  surface  of  the  external  layer,  called  the  "  primitive 
trace."  This  widens  and  becomes  club-shaped  anteriorly 
and  pointed  posteriorly;  and  at  the  same  time,  by  rapid 
increase  of  the  thickness  of  the  walls  on  either  side  of  it, 
these  meet  together  and  unite,  thus  converting  the  prim- 
itive trace  into  a  tabular  canal,  which  is  enclosed  on  all 
sides.  In  this  canal  nerve-tissue  is  developed,  and  it  be- 
comes the  spinal  cord,  while  its  enlarged  anterior  extremity 
becomes  the  brain.  Prolongations  of  the  thickened  portion 
which  Iteliiud  shuts  in  the  primitive  trace  push  on  anteriorly 
from  either  side,  and  are  called  the  *' abdominal  plates." 
They  finally  meet  in  the  front  of  the  body  and  unite  in  the 
median  line.  At  the  bottom  of  the  primitive  trace,  and  par- 
allel with  it,  is  a  cartilaginous  cord,  which  later  on  becomes 
bony  and  constitutes  the  backbone,  while  from  its  sides  pro- 
cesses pass  down  in  the  abdominal  plates  to  form  the  ribs. 

Very  soon  two  anterior  ofi'shoots  from  the  body  appear, 


and  two  posterior.  It  is  by  a  prolongation  of  these  that 
the  arms  and  legs  are  formed  ;  and,  curiously  enough,  their 
development  takes  place  in  a  rlirection  contrary  to  what 
we  would  expect.  First  of  all,  the  fingers  and  toes  appear; 
then  the  wrists  and  ankles  ;  then  the  fore  arms  and  legs  ; 
then  the  elbow  and  knee  joints  :  then  the  arms  and  thighs ; 
and  finally  the  shoulder  and  hip-joints.  In  the  head  the 
various  organs  of  the  brain  are  being  formed,  and  as  off- 
shoots from  the  cerebral  vesicles  we  have  the  eyes,  which 
at  first  are  wide  apart  and  situated  on  the  sides  of  the 
head,  but  which  afterwards  come  to  be  nearer  together  and 
in  the  front  of  the  face,  owing  to  the  more  rapid  growth  of 
the  posterior  and  lateral  parts  of  the  head;  by  which 
means  the  relative  position  of  the  parts  in  front  is  changed. 
The  ears  also  are  formed  from  offshoots  of  other  cerebral 
vesicles.  The  eyelids  are  formed  by  prolongations  of  the 
integument,  which  gro%v  so  rapidly  that  by  the  end  of  the 
second  month  they  are  in  contact  with  each  other,  and  their 
edges  grow  together  and  remain  adherent  until  the  seventh 
month. 

The  skin  at  first  is  very  thin  and  transparent,  but  it 
gradually  becomes  thicker,  and  is  so  plentifully  supplied 
with  blood-vessels  that  even  at  birth  it  is  very  ruddy  in 
color.  The  hairs  are  a  part  of  the  integument,  and  appear 
at  about  four  and  a  half  months.  The  nails  commence  to 
grow  about  the  third  month,  but  their  comjdete  formation 
is  delayed  until  the  fifth. 

Simultaneously  with  the  processes  just  described  other 
changes  are  going  on  in  the  internal  ?n^er  of  cells.  At  first 
a  spherical  membrane,  it  gradually  becomes  elongated,  and 
forms  a  nearly  straight  cylindrical  tube.  Its  further  changes 
consist  in  its  increase  in  length  and  diameter,  and  its  be- 
coming very  much  convoluted.  This  is  the  intestine,  and 
its  anterior  extremity  widens,  with  a  constricted  orifice,  to 
form  the  stomach.  As  yet  there  is  no  communication  be- 
tween it  and  the  outside  of  the  bodj',  neither  is  there  any 
division  of  the  trunk  into  abdomen  and  chest.  The  next 
thing  is  the  formati»m  of  a  mouth  by  the  liquefaction  of  a 
part  of  the  front  of  the  face.  By  a  continuance  of  the  same 
process  a  canal  is  excavated  from  the  back  of  the  mouth, 
or pharynjr,  as  it  is  called,  down  into  the  stomach;  and  in 
'  this  way  the  gullet  is  formed.  l'|ion  each  side  of  this,  by 
a  protrusion  which  starts  from  the  pharynx,  the  lungs  are 
formed,  which  grow  downward  into  the  abdomen.  Then  a 
partition  stretches  across  this  which  divides  it  into  two 
portions.  The  partition  is  the  dinphrar/m,  and  the  cavity 
above  it  is  the  chest,  containing  the  lungs  and  the  heart — 
an  organ  which  makes  its  aj)pearauce  some  time  before  the 
fifteenth  day  as  an  outgrowth  from  the  fibrous  coat  of  the 
intestine. 

Besides  the  intestines,  the  abdomen  contains  the  liver, 
pancreas,  spleen,  kidneys,  and  internal  organs  of  genera- 
tion. The  liver  takes  its  origin  from  the  upper  part  of  the 
intestine  during  the  third  week.  This  organ  is  from  the 
first  of  very  large  size  comparatively,  for  between  the  third 
and  fifth  weeks  it  weighs  half  as  much  as  the  whole  of  the 
body.  From  this  time  on  its  proportionate  weight  dimin- 
ishes until  birth.  By  the  third  month  the  gall-bladder  is 
formed,  and  during  the  next  six  weeks  various  changes  take 
place  looking  toward  the  complete  histological  development 
of  the  organ,  which  by  the  end  of  this  time  is  fully  accom- 
plished. In  the  neighborhood  of  the  liver,  a  little  after  its 
formation,  the  spleen  and  pancreas  are  developed.  The 
kidneys  themselves  do  not  appear  until  the  seventh  week, 
but  as  early  as  the  end  of  the  fourth  week  bodies  of  very 
similar  structure,  and  having  the  same  function,  are  to  be 
seen  in  each  side  of  the  abdomen,  which  rapidly  grow 
until  they  extend  over  its  whole  length.  These  are 
the  "Wolffian  bodies,"  and  as  their  function  is  temporary 
their  existence  is  short.  Gradually  becoming  smaller,  they 
disappear  in  the  early  part  of  the  third  mouth,  the  kidneys 
having  by  this  time  grown  suflBciently  large  to  perform  the 
duties  for  which  the  M'olflian  bodies  were  created.  Direct- 
ly in  front  of  the  latter,  which  are  themselves  in  front  of 
the  kidneys,  at  the  end  of  the  seventh  week  those  inter- 
nal organs  of  generation  begin  to  be  formed  which  are 
known  as  the  ''pars  genitalis  "  of  the  "uro-genital  sinus." 
At  this  early  period  they  are  precisely  alike  for  both  sexes, 
but  as  development  proceeds  they  acquire  the  characters 
belonging  to  each  sex.  The  "  pars  urinaria"  of  the  '"uro- 
genital sinus,"  separated  by  a  partition  from  the  "pars 
genitalis,"  contains  the  termination  of  the  ducts  leading 
from  the  kidneys,  and,  gradually  growing  in  an  upward 
direction,  becomes  the  urinary  bladder. 

It  remains  to  describe  the  manner  in  which  the  embryo 
and  feet  us  obtain  the  nourishment  necessary  for  their  growth. 
It  will  be  remembered  that  the  interna!  layer  of  cells  be- 
comes elongated  to  form  the  intestine.  Within  this  layer 
is  contained  the  yolk  of  the  egg.  which  consists  of  albu- 
minous and  fatty  material.  But  the  whole  of  this  layer 
does  not  go  to  the  formation  of  the  intestine.     A  part  of  it 
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becomes  shut  out  of  the  body  by  the  rapid  growth  of  the 
abdomiual  plates.     That  portion  which  if  shut  out,  and  con- 
tains much  of  the  nutritiuus  yolk,  is  calk-d  tlit-  "umbilical 
vesicle,"  and  its  cavity  i:*  continuous  with  the  cavity  of  the 
intestine  by  a  small  opening  for  a  short  time.     The  first 
nourishment  of  the  embryo  is  derived  by  the  liquefaction 
and  direct  absorption  of  the  yolk.      Very  soon,  however, 
two  blood-vessels  shoot  out   from  I  lie  heurl.  and,  bending 
backward,  unite  into  ono   trunk,  frum  which   branches  are 
given  off  to  supply  different  i)arts  of  the  embryo,  and  also 
to  form  a  network  of  vessels  over  the  surface  of  the  umbil- 
ical vo:^icle  and  the  miMubrano    inmiediiitfly  t<urrounding 
the  embryo.     This  network  is  ciilk'd  the  *' urta  vascuIoFa," 
and  it  is  in  it  that  the  absorption  of  the  liquefied  food-yolk 
takes  place.     The  blood  of  the  area  vusculofa,  surcharged 
with  nutritious  materials,  is  returned  to  the  body  of  the  em- 
bryo by  two  veins  called   "  (tinphalo-mcseulerie,"  while  the 
blood  sent  to  it  from  the   body  goes  by  two  arteries,  also 
called  omphalomesenteric.     JiL-foro  long  the  two  oniphalo- 
meseuteric  arteries  and   veins    aro  replaced  by  one  trunk 
each.     Gradually,  the  food-supply  of  the  umbilical  vesicle 
becoming  exhausted,  it  shrivels   up,  and  the  omphalo-mc- 
senteric  artery  and  vein   bccomo  |in»portionatcly  insignif- 
icant.   By  this  time  the  growth  of  the  embryo  has  assumed 
such  proportions  that  a  new  food-supply  must  be  procured, 
and  also  a  means  of  discharge  for  its  own  used-u]>  materials. 
The  organ  which  now  appears  to  perform  this  duulde  office 
is  the  "placenta,"  or  afterbirth,  as  it  ig  commonly  called. 
Both  the  ftetus  and  the  mother  contribute  to  the  production 
of  this  organ.     Tho  embryo  furnishes  itself  almost  imme- 
diately with  a  membranous  covering  called  the  '*  chorion." 
At  first  smooth,  it  very  soon  becomes  velvety  by  the  growth 
from  its  surface  of  minute  projections,  which  give  off  nu- 
merous small  branches  like  tho  roots  of  a  tree.     At  about 
the  end  of  the  secoiu!  month  the  cliorion  commences  to  get 
smooth  by  the  gradual  disajipearauco  of  the  velvety  growths 
over  two-thirds  of   its   surface.      Those  of  the   remaining 
third  continue  to  increase   and   grow,   and   minute  blood- 
vessels from  the  intestine  of  tho  embryo  penetrate  them  to 
their  farthest  extension.     Turning  now  to  the  uterus  of  the 
mother,  we  find  that  as   soon  as  im])regnation   has  taken 
place  its  mucous  membrane  becomes  thickened  and  its  blood- 
supply  increased.       fn   its  natural  condition  this  mucous 
membrane  has  a  great  number  of  little  depressions  or  fol- 
licles in  it,  each  one  of  which  is  surrounded  by  a  moderately 
close  network  of  blood-vi'sst-ls.     As  soon  us  the  impreg- 
nated egg  finds  its  way  into  thn  womb  it  is  grasjied  by  its 
mucous  membrane,  which  ra])idly  thickens  and  grows  up 
around  it,  so  that  after  a  while  tho  embryo  is  entirely  shut 
up  in  a  wall  of  uterine  mucous  membrane.     The])rojections 
on  the  surface  of  tho  chorion  immediately  insinuate  them- 
selves into  the  follicles  of  tho  mucous  membrane,  wliidi  in- 
crease in  size  to  correspond  with  their  continued  growth. 
Tho  mucous  membrane  which  is  in  contact  with  that  pctrtion 
of  tho  chorion  which  is  Ijecoming  smooth  grows  thinner  and 
thinner  by  expansion  from  tho  enlarging  embryo,  while  at 
that  spot  where  tho   villositios   arc  increasing  it  becomes 
thicker  and  more  vascular.     Tho  vlUosities,  which  at  first 
merely  penetrated  the  uterine  follicles,  now  become  adherent, 
and  thtj  walls  of  tho  villosities  and   fulHcIes  fuse  together. 
Tho  blood-vessels  surrounding  tho  follicles  increase  to  such 
an  extent    that   each    follicle    seems     to    bo    bathed    in   a 
lake  of  blood.      Tho  wall  just  described  now  disap])ear8, 
the  walls  of  tho  uferino  and   f'i'tal    blood-vessels  ci»me  in 
contact  with  o.:vh  other,  an-l.   finally  fusing  together,  tho 
placenta  is  formed.    It  is  therefore  a  mass  of  blood-vessels, 
derived  partly  from  tho  mother  and  partly  from  tho  foetus. 
It  commences  to  grow  about  tho  lattt-r  part  of  tho  second 
month,  and  it.-*  structure  is  completed  by  tho  end  of  the 
third. 

The  blood-vessels  passing  from  the  f  letus  to  tho  placenta 
and  back  again  are  four — two  umbilical  arteries  and  veins. 
After  a  time  one  of  tho  veins  disappears,  leaving  two  ar- 
teries and  one  vein,  which,  being  twisted  together,  form 
the  "  umbilical  cord."  The  blood  of  tiio  fetus  therefore, 
contaminated  by  circulation  through  its  body,  is  sent 
through  the  umbilical  arteries  to  the  placenta.  liero  it  is 
brought  into  almost  actual  contact  with  the  blood  of  the 
mother.  From  it  it  takes  oxygen  and  nutritious  ingredi- 
ents, and  to  it  it  gives  up  earlMmic  aeid  and  excreinenti- 
tious  matters^  and  returns  to  tho  foetus  by  the  umbilical 
vein. 

During  tho  time  of  the  placental  circulation  tho  course 
of  the  blood  in  tho  fielus  is  as  follows  (sen  diagram)  :   Tho  : 
puro  blood  returning  Irom   the  placenta  by  the  umbilical  i 
vein  goes  at  once  to   the  liver,  a  part  of  it  nupplying  that  I 
organ,  while  another  part  passes  directly  thnmgli  il  by  tho  | 
"ductus  vonosus  "  to  enter  the  "inferior  vena  cava."    Tho  | 
blood  of  tho  inferior  vena  cava  passes  up  into  tin?  "right 
auricle,"    whence,    being    directed     by     tho    "  Kii.stachian 
valve,"  it  goes  into  tho  "  left  auricle"  through  tho  "for- 


amen ovale."     Frum  thence,  passing  into  the  "left  ven- 
tricle," it  is  discharged    into  the  "aorta,"   and   supplies 
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mainly  tho  head  and  upper  limbs.  The  blood  returning  to 
the  "  right  auricle  "  by  the  "  superior  vena  cava  "  passes  at 
once  into  the  "right  ventricle,"  and  from  this  to  tho  "pul- 
monary artery."  A  small  part  of  this  blood  is  fent  to  tho 
lungs  (for  at  this  time  they  are  in  a  rudimentary  condi- 
tion), but  by  far  the  greater  part  passes  through  the  *' duc- 
tus arteriosus  "  into  the  aorta,  from  whence  it  is  distributed 
throughout  the  body. 

This  mode  of  circulation  remains  until  birth,  when  the 
ductus  venosus  and  ductus  arteriosus  become  obliterated, 
tho  foramen  ovale  becomes  closed,  and  the  Eustachian 
valve  disappears.  By  means  of  these  changes  all  the 
blood  of  the  venous  system  is  carried  to  tho  right  auricle 
to  bo  discharged  into  the  right  ventricle,  from  which  it 
goes  to  the  lungs  by  the  pulmonary  artery.  Alter  becom- 
ing aerated  in  the  lungs  it  returns  by  the  "pulmonary 
veins"  to  the  left  auricle,  through  which  it  passes  into  tho 
left  ventricle,  and  from  thence  into  the  aort:i,  through 
which,  by  its  branches,  it  is  distributid  to  the  whole  of  the 
general  system.  This  is  the  plan  of  the  adult  circulation, 
and  it  continues  through  life  without  change. 

Tho  development  of  the  ftetus  goes  on  without  producing 
any  conscious  impressions  in  the  mother,  other  thnii  certain 
sympathetic  conditions  in  other  organs,  until  "quieken- 
ing."  which  commonly  occurs  about  the  eighteenth  week. 
Hence  many  suppose  that  a  child  is  without  life  until  that 
time.  But  wo  have  seen  that  the  fotus  is  endowed  with 
life,  growth,  and  vitality  of  its  own  from  the  very  nionient 
that  conception  occurs.  Jlence,  \  lowing  the  sulijeet  with 
reference  to  abortion,  if  il  is  wrong  to  destroy  a  fadus  of 
five  months  because  it  has  quickened,  it  is  just  as  wrong 
to  destroy  onci  of  six  weeks  or  two  months.  It  is  a  de- 
struction of  fi/r  in  either  case,  the  only  dilTereiice  hetwccn 
tlio  two  being  in  the  Extent  and  direction  of  its  manifesta- 
tions. The  development  of  a  fa'tus  ordinarily  goes  on  for 
forty  weeks,  and  by  the  act  of  parturition  it  is  expelled  from 
the  womb  to  enter  a  now  phase  of  existence  Hut  il  docs 
not  seem  to  be  absnhitoly  necessary  thiit  the  jieriod  of  ges- 
tation should  b(^  as  long  as  this.  Ahundant  oxperietico 
has  shown  that  children  born  after  having  completed  their 
seventh  month  in  the  wmiib  with  care  have  a  reasonable 
chance  of  living:  and  a  child  has  lived  which,  it  seems  to 
be  conceded,  was  bi'rn  in  the  middle  of  the  twenty-third 
week  after  intereuurse.  Sometimos  the  period  of  gestation 
extends  beyond  forty  week.s  but  the  best  uulliorities  will 
not  concede  a  greater  protraction  than  from  four  to  six 
weeks.  (See  KMUUVOi.otJV,  by  Phok.  J.  C.  Pai.ton,  M.  D., 
M.  N.  A.  S.)  O.  II.  WvNK<«M'. 


Fog*    A  fug  has  properly  beea  defined  as  a  oloud  at  tho 
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surface  of  the  earth.  It  is  produced  by  the  coDdeDsation 
of  the  vapor  of  the  atmosphere  into  liquid  particles  of  ex- 
treme minuteness.  De  Saiissure  thoii^^bt  these  particles 
were  vesicles,  and  not  solid  globules,  and  that  their  sus- 
pension in  the  atmosphere  was  due  to  the  rarefaction  of  the 
air  within  them,  caused  bj  the  radiant  heat  absorbed  from 
the  sun.  But  later  meteorologists  do  not  subscribe  to  this 
hypothesis — first,  because  it  is  impossible  to  conceive  of 
any  operation  of  nature  by  which  such  hollow  globules 
could  be  formed;  and.  secondly,  the  formation  of  the  raiu- 
bow  is  in  strict  accordance  with  the  laws  of  the  refraction 
of  light  from  solid  globules.  Furthermore,  Plateau  of 
Ghent  has  shown  by  a  very  ingenious  experiment  that  the 
particles  of  fog  do  not  contain  air.  For  this  purj)ose  he 
tilled  a  glass  tube,  closed  at  one  end,  with  cold  water  ;  then 
gradually  inverted  it  with  such  precaution  that  the  water 
was  sustained  in  the  tube  by  the  pressure  of  the  atmo- 
sphere. Uud^r  the  mouth  of  this  tube  was  placed  a  rising 
column  of  steam  or  visible  vapor,  which  being  condensed 
by  the  surface  of  cold  water  with  which  it  came  in  contact, 
the  contractile  power  of  the  bubbles  would  in  this  case 
eject  any  air  which  might  be  contained  in  them  into  the 
column  of  water,  where  its  presence  would  in  due  time  bo 
made  manifest,  especially  by  the  aid  of  a  magnifying-glass. 
No  air  was  found  in  this  experiment.  The  suspension  of 
the  cloud  is  due  to  the  extreme  fineness  of  tho  globules, 
and  also  perhaps  slightly  in  the  daytime  to  tho  higher 
temperature  of  the  air  which  surrounds  them.  Tho  rising 
of  a  fog  from  the  surface  of  tho  earth  is  evidently  due  to 
the  latter  cause,  when  the  source  of  vapor  is  cut  off.  A  fog 
is  produced  when  a  gentle  current  of  warm  air  surcharged 
with  moisture  passes  over  a  colder  surface,  as  is  the  case 
especially  on  the  lower  Mississippi  River  during  tho  preva- 
lence of  a  warm  southerly  wind  in  the  early  spring.  At 
this  season  of  the  year  tho  water  of  the  lower  river,  having 
come  from  a  northern  latitude,  is  much  colder  than  the  air 
above  it,  and  hence  a  precipitation  of  tho  vapor  takes  phice. 

A  fog,  however,  is  not  produced  in  absolutely  still  air 
even  when  renting  on  a  c:»lder  surface.  In  order  to  this 
effect  it  is  necessary,  that  two  strata  of  air  be  mingled  with 
each  other,  one  of  which,  being  tho  colder,  precipitates  on 
itself,  as  it  were,  the  particles  of  invisible  vapor  of  the 
other.  This  fact  is  illustrated  by  the  phenomenon  of  dew, 
in  which  atmospheric  vapor  is  condensed  into  water  with- 
out producing  fog.  In  this  instance  the  process  may  bo 
conceived  as  follows:  An  indefinitely  thin  stratum  of  air 
resting  directly  upon  a  surface  cooled  by  radiation  deposits 
its  moisture.  leaving  it  unsaturated  ;  the  vapor  of  the  stra- 
tum immediately  above  it  is  then  diffused  into  the  first 
stratum  ;  the  second  is  then  unsaturated,  and  diffusion 
takes  place  into  this  from  the  third  stratum,  and  so  on, 
without  the  production  of  a  fog.  If,  however,  the  radiation 
takes  place  into  a  clear  sky  from  a  sloping  surface  of  ground, 
the  colder  and  consequently  heavier  air  resting  on  such  sur- 
face will  roll  down  into  the  valley,  and  there,  mingling 
with  the  warmer  saturated  air,  produce  a  fog.  A  fog  is 
also  produced  when  a  current  of  cold  air  passes  over  warmer 
water  or  a  warm  damp  soil.  Water  evaporates  at  all  tem- 
peratures, and  in  the  case  just  mentioned  the  vapor  as  it 
rises  is  condensed  into  visible  fog.  But  the  density  of  fogs 
produced  in  this  way  is  not  usually  as  great  as  that  which 
is  generated  by  the  other  process. 

The  eastern  coast  of  the  U.  S.  is  especially  subject  to  fogs, 
the  cause  of  which  will  be  readily  seen,  from  what  wo  have 
before  mentioned,  when  we  consider  the  relative  position 
of  the  currents  on  the  western  side  of  the  Atlantic  Ocean. 
First,  a  cold  polar  current  coming  out  of  Baffin's  Bay  is 
thrown  by  the  revolution  of  the  earth  laterally  against  the 
coast  of  North  America  from  Labr.idor  to  Cape  Hatteras. 
where  it  passes  under  the  Gulf  Stream.  Contiguous  to,  but 
outside  of,  this  current,  and  moving  in  an  opposite  direc- 
tion, is  the  great  Gulf  Stream,  an  immense  body  of  warm 
water,  winch  tiiroughout  its  whole  course  across  the  At- 
lantic heats  and  saturates  with  vapor  the  air  immediately 
over  it.  Now,  it  must  be  evident  that  whenever  the  wind  is 
in  such  a  direction  as  to  blow  this  warm  and  saturated  air 
across  the  cold  surface  of  tho  polar  current,  mingling  the 
heated  and  moist  air  with  the  colder  stratum,  a  fog  must  be 
the  result.  Hence,  the  fogs  on  the  Banks  of  Newtoundland, 
auil  also  along  the  coast  of  Maine,  whenever  the  wind  is 
in  a  southerly  direction,  especially  in  the  warm  summer 
months.  As  we  proceed  southerly  along  the  coast  the  di- 
rection of  fog-bearing  wind  is  more  and  more  easterly. 
Fogs  are  also  produced  on  the  western  coast  of  North  Amer- 
ica when  the  wind  from  the  exterior  ocean  passes  across 
tho  coast  current  which  comes  from  the  N.  The  production 
of  fog  is  in  this  case  more  complex,  since  the  coast  current 
is  in  fact  the  eastern  portion  of  the  great  Gulf  vStream  of  the 
Pacific.  The  northern  part  of  this  current  is  wanner  than 
the  surrounding  ocean,  while  in  its  southern  portion  its 
temperature  is  less  than  thatof  the  water  through  which  it 


is  passing.     But  in  either  case  a  fog  will  be  produced  when 

a  wind  of  opposite  temperature  blows  from  the  exterior 
ocean  across  this  current.  On  the  same  principle  fogs  are 
produced  in  other  parts  of  the  world;  and  their  existence 
may  be  inferred  from  the  relative  position  of  the  cold  and 
warm  currents  of  the  ocean.  Fogs  are  sometimes  associ- 
ated with  smoke  in  the  atmosphere;  minute  particles  of 
carbon  radiating  heat  tend  to  become  colder  than  the  sur- 
rounding air,  and  thus  condense  the  particles  of  vapors 
around  them.  Lordou  and  other  cities  of  England  are  fre- 
quently covered  with  fogs  of  this  kind.     Joseph  Henry, 

Fog'aras,  a  fortified  town  of  Transylvania  on  the 
Aluta,  gives  name  to  a  Catholic  archbishop's  see  of  the 
Koumauian  rite.     Pop.  4714, 

Fogg  (Gforc.e  Oilman),  editor  and  Congressman,  b.  at 
Meredith,  N.  H.,  M.ay  26,  1813;  graduated  at  Dartmouth 
College.  1S;V.)  ;  practised  law  at  Gilmanton,  N.  H.,  in  1S42; 
and  was  in  the  State  legislature  in  1S46.  From  184fi  to 
1861  edited  the  Independent  Democrat  at  Concord.  N.  II.  : 
in  1816  was  secretary  of  state  of  New  Hampshire;  frcmi 
1S61  to  1805  was  U.  S.  minister  to  Switzerland;  and  in 
1866-0"  V .  S.  Senator  in  place  of  D.  Clark,  resigned. 

Fog'gia,  or  Capitana'ta,  province  of  Apulia,  iu 
Southern  Italy,  washed  on  the  N.  anil  E.  b}'  the  Adriatic, 
into  which  extends  the  peninsula  called  Oargano.  Tbe 
province,  as  a  rule,  is  mountainous,  well  watered,  and  very 
fertile  of  grain,  oil,  wool,  etc.    Cap.  Foggia.    Po]).  .322,758, 

Foggia^  town  of  Southern  Italy,  the  capital  of  the 
province  of  Capitanata.  It  is  a  beautiful  city,  situated  in 
the  rich  plain  of  Apulia,  whose  commercial  centre  it  is. 

Pop.  ;;8,i38. 

Fo'go,  a  port  of  entry  of  Newfoundland,  and  capital 
of  Fogo  Island  district,  122  miles  N.  W.  of  St.  John's. 
Lat.  of  Fogo  Cape,  49°  41'  N.,  Ion.  54°  W.  It  has  import- 
ant fisheries  and  considerable  trade.     Pop.  740. 

Fo'go,  or  Fiie'go,  one  of  the  Cape  Verde  Isi,ands 
(which  see),  consists  of  one  single  volcanic  cone  rising 
1'157  feet  above  the  sea,  and  surrounded  at  the  base  with  a 
steep  wall  of  immense  lava-blocks.  The  soil  is  extremely 
fertile,  and  produces  grain,  wine,  fruits,  and  tobacco  of  the 
very  first  quality.  But,  besides  suffering  occasionally  from 
the  eruptions  of  tho  volcano,  of  which  that  in  1847  was 
very  destructive,  tho  island  lacks  water,  and  the  droughts 
are  sometimes  so  prolonged  as  to  cause  tamine,  during 
which  thousands  of  the  inhabitants  are  starved  to  death. 
Before  1834  the  population  numbered  about  17,000,  but  in 
the  three  dry  years  it  sank  to  5600,  and  it  has  risen  very 
glowly  since. 

Fog-Signals.  In  various  parts  of  the  world,  and  es- 
pecially on  the  coast  of  the  U.  S..  fog-signals  are  indispen- 
sable aids  to  navigation.  Along  the  eastern  coast  of  the 
ir.  S.  fogs  prevail  almost  continuously  at  certain  periods 
of  the  year:  and  as  the  shore  is  exceedingly  precipitous, 
the  sounding-line  cannot  be  used  with  any  certainty,  and 
therefore  fog-signals  must  be  resorted  to.  Attempts  have 
been  made  in  France  and  England  to  penetrate  fogs  by 
means  of  lights  of  intense  character,  such  as  those  of 
aluminium  and  electricity  :  but  that  these  could  not  be 
sueeessful  must  be  evident  from  the  consideration  of  our 
every-day  experience,  that  a  mile  of  cluud — or,  in  other 
words,  of  fog — shuts  out  the  image  of  the  sun.  Recourse 
must  therefore  be  had  to  sound,  which,  when  of  a  powerful 
character,  is  not  materially  affected  in  its  propagation  by 
fog. 

For  the  production  of  sound  for  this  purpose  bells,  gongs, 
whistles,  trumpets,  and  sirenes  have  been  used  by  the  light- 
house board  of  the  U.  S.  Although  a  powerful  sound  may 
be  ]>rodueed  by  a  cannon,  the  shortness  of  its  continuance, 
and  the  blending  of  the  echo  with  tbe  original  impulse, 
render  it  less  favorable  to  the  precise  determination  of  its 
direction  than  the  prolonged  sound  produced  by  the  trum- 
pet or  the  whistle.  Bells,  even  of  a  large  size,  give  too 
feeble  a  sound  to  be  distinguished  across  tbe  breakers  at  a 
sufficient  distance  or  in  opposition  to  the  wind  ;  they  are 
only  used  when  a  signal  is  required  to  give  warning  of 
danger  at  a  short  distance  at  intermediate  positions.  They 
are  rung  by  a  weight  wound  up  at  intervals,  the  descent  of 
which  is  regulated  by  the  vibration  of  a  pendulum  with 
clock  escapement.  In  some  cases  an  automatic  apparatus 
actuated  by  the  waves  of  the  sea  has  been  used  for  ring- 
ing a  bell,  but  this  device  has  not  found  favor  with  the  U.  S. 
lighthouse  board,  since  every  automatic  instrument  is  lia- 
ble to  get  out  of  order,  and  so  fail  to  point  out  the  direc- 
tion of  danger  at  a  time  when  it  is  expected  to  do  so.  Un- 
interrupted action  is  a  fundamental  principle  of  lighthouse 
signals. 

Gongs,  although  they  appear  to  produce  a  powerful 
sound  when  near  the  ear,  in  reality  give  an  impulse  of  too 
feeble  a  character  to  be  heard  under  all  circumstances  at  a 
distance. 
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The   mechanisms   which   have   been   found  to  produce 

gound  of  the  greatest  penetrating;  power  are  those  which 
depend  upon  the  principle  of  resonance,  such  as  the  organ- 
pipe,  the  trumpet,  and  the  whistle,  in  whifh  the  air  itself 
hfcomes  the  sounding  body,  as  well  as  the  medium  of  con- 
duction of  the  sound.  Of  this  character  is  the  ordinary 
locomotive  whistle,  in  which  the  vibration  is  produced  by 
a  thin  sheet  of  air  striking  against  the  edge  of  a  resounding 
cavity  called  the  bell.  The  stiflness — if  wc  may  use  the 
expression — of  the  sheet  of  air  depends  upon  the  tension 
of  the  steam  in  the  boiler;  and  in  order  that  the  vibration 
of  this  sheet  may  be  in  unison  with  the  reverberation  of 
the  air  in  the  resouiuling  cavity,  the  sheet  must  bo  in- 
creased and  ctiminislicd  in  U-ugtli :  which  is  effected  by  a 
screw,  the  turning  of  which  increases  or  diminishes  the 
distance  between  the  narrow  opening  through  which  the 
sheet  is  emitted  and  the  lower  edge  of  the  bell-shaped 
cavity.  As  the  loud  sound  is  produced  in  this  instrument 
by  the  vibrations  of  the  air  in  the  resounding  cavities,  the 
form  or  materia!  of  the  enclosure  of  the  latter  has  little  ef- 
fect upon  the  result.  Instead  of  a  mctalHc  cylinder,  wo 
may  use  a  square  wooden  box,  the  orifice  through  which 
the  sheet  is  ejected  being  made  to  correspond  in  form. 
The  locomotive  whistle  is  the  simplest  of  the  more  power- 
ful of  the  fog-signals  employed  by  the  lighthouse  board  of 
the  U.  S.  It  is  actuated  by  an  or<rmary  locomotive  steam- 
boiler  at  a  pressure  of  from  ^>0  to  75  pounds  per  square 
inch.  The  sound  is  distinguished  from  that  of  locomotives 
and  steam-vessels  by  the  length  of  the  blast  and  the  in- 
terval between  two  soundings:  and  these  are  regulated  and 
produced  automatieally  by  a  small  engine  attached  to  the 
boiler,  whicli  opens  and  closes  the  valves,  letting  on  and 
shutting  off  the  steam  at  the  proper  Intervals.  The  whistles 
employed  arc  from  eight  to  twelve  inches  in  diameter. 

The  next  powerful  instrument  used  is  that  called  the 
reed  or  Daboll  trumpet,  actuated  I)y  air  condensed  in  a  res- 
ervoir hy  means  of  an  Ericsson  caloric  (or  heated-air)  en- 
gine. In  this  instrument  the  trumpet  itself  is  tlie  resound- 
ing cavity,  and  the  reed  by  its  vibration  produt^cs  the 
requisite  motion  of  the  air.  The  reed, -consisting  of  a  bar 
of  iron,  is,  in  the  larger  class  of  trumpets,  eighteen  inches 
in  length,  I  wo  inches  in  width  and  three-quarters  of  an 
inch  in  thickness  at  the  fixed  end,  thinning  gradually  to- 
ward the  free  end.  In  order  to  tiie  best  effect,  sound  from 
these  two  ]>arts  must  bo  in  unison,  and  for  this  piir[)0se 
means  should  be  provided  for  gradually  increasing  or  di- 
minishing the  length  of  the  trumpet.  With  a  given  stiff- 
ness of  the  reed  tlic  pressure  of  the  air  in  the  reservoir  can- 
not exccetl  .1  given  intensity,  since  beyond  this  the  reed 
cannot  recoil,  and  tho  orifice  remains  closed.  A  pressure 
of  from  10  to  ^')  pounds  per  square  inch  is  the  maximum 
employed.  This  instrument  is  the  most  economical  of 
power,  giving  the  greatest  amount  of  sound  with  a  given 
cxjiendituro  of  fuel.  Its  range  of  power,  howcvt-r,  with  a 
given  size  of  trumpet  is  less  tlian  that  of  the  IS-ineh  whis- 
tle; still,  it  is  ;i  valuable  instrument  in  all  places  where  fresh 
water  cannot  bo  obtained,  since  the  motive-power  consists 
of  heated  air,  and  not  of  vapor  generated  from  a  liquid. 


Jirplfrnalion, — n,  stc;im  drum,  with  one  hole  on  front  face;  b,  re- 
volving plate,  piTloratod  with  ci^lit  bob's  and  supporti-il  on 
the  shaft  c;  d,  a  puib-y.  to  which  rapid  motion  is  given  by  a 
banri  and  driving-wheel;  c,  rL-sonator  or  Irumpct. 

Another  instrument,  and  tlio  most  powerful  of  all  yet 
employed,  is  the  sireno  trumpet.  The  part  of  this  which 
gives  the  impulse  to  tho  air  producing  the  sound  consists 
of  a  flat  drum,  or,  in  other  words,  of  a  hollow  cylinder 
with  a  short  axis,  one  head  of  wliirh  is  perforatid  with  an 
orifico,  whi(*h  admits  tho  steam  from  a  pipe  connc-('Ic{l  with 
a  locomotive  boiler.  The  other  hcaij  of  tho  drum  is  ]iit- 
forated  with  eight  holes,  before  which,  and  almost  in  con- 
tact with  this  head,  is  a  revolving  disk  also  perforated  wirh 
eight  holes.  At  each  rcvrdution  cd'tho  disk  eight  holes  arc 
alternately  opeiU'<l  and  shut,  allowing  egress  to  as  niiiny 
impul>'es  of  steam,  wbieh  in  turn  produce  a  violent  agita- 
tion of  tho  air,  giving  rise  to  a  most  powerful  bou?u1,  rein- 
forced by  tho  resonance  of  a  trumpet  of  Ruitablc  length. 
The  disk  is  made  to  revolve  at  tho  required  velority  by  a 
small  c-ngine  uftnebed  to  (he  Iwiller,  the  motion  being  trnns- 
mitti'd  by  a  band  over  ptiljc-ys  of  jiroper  si/c.  The  snund 
from  this  instrutnent  can  be  distinctly  heard  in  still  nir  at 
a  distance  of  from  liO  to  itil  miles,  even  during  the  exist- 
ence of  a  deiiHe  fog.     The  sireno  bus  been  long  known  to 


physicists  as  the  invention  of  Cagniard  dc  Latour,  but  its 
application  as  a  fog-signal  and  the  addition  of  the  trumpet 
have  been  patented  by  Messrs.  lirown  of  New  York.  The 
sirene  trumpet  is  usually  ojieratcd  at  a  pressure  of  7."j 
pounds  of  steam,  generated  in  a  locomotive-boiler.  It  is 
not  improbable  that  a  better  effect  would  be  produced  by 
using  condensed  air.  since  the  space  immeiliaiely  around 
the  ])oint  of  origin  of  the  sound  is  filled  with  steam,  which 
must  have  an  etlect  upon  its  subsecpu-nt  transmission  to 
tho  air.  On  the  other  hand,  however,  the  increased  com- 
plexity of  machinery  would  probably  more  than  neutralize 
any  increase  of  effect  from  the  change  in  question.  By 
increasing  tho  number  of  revolutions  of  the  disk  the  pitch 
of  the  sound  may  be  changed,  and  by  this  means  the  fact 
has  been  established  that  a  medium  pitch  gives  a  sound  of 
a  greater  penetrating  power  than  one  lower  or  higher.  It 
is  probable  that  the  effect  upon  the  tympanum  of  the  car 
will  be  in  proportion  to  the  quantity  of  air  moved,  multi- 
plied by  the  square  of  the  velocity,  since  at  a  very  high 
pitch  the  amjilitude  of  vibration  must  be  exceedingly 
small,  as  well  as  the  quantity  "f  air  put  in  motion,  and 
the  effect  will  be  less.  The  shrill  sound  of  the  boatswain's 
whistle  is  heard  more  distinctly  at  a  moderate  distance,  not 
on  account  of  its  more  penetrating  power,  but  on  account 
of  its  dissimilarity  to  the  ordinary  coexisting  sounds.  It 
is  im])ossible  to  juilge  of  the  jicnetrating  power  of  a  sound 
by  its  effect  upon  the  ear  when  placed  near  its  origin.  To 
ascertain  this  it  is  usual  for  the  observer  to  separate  him- 
self gradually  from  the  place  of  origin  of  the  different 
sounds  of  which  the  j)euctrating  power  is  to  be  compared; 
the  relative  penetrating  power  being  determined  by  tho 
distance  at  which  the  sounds  can  be  heard.     To  obviate 


the  inconvenience  of  going  off,  it  may  be,  a  distance  of 
many  miles,  an  instrument  has  been  employed  by  the 
writer  of  this  article,  consisting  of  a  horn,  of  which  tho 
mouth  is  about  nine  inches  in  diameter  ami  tho  axis  about 
four  feet  in  length.  The  smaller  part  of  tliis  horn  is  grad- 
ually bent  at  right  angles,  so  that  when  the  mouth  is  held 
vertically  the  opening  at  the   smaller  cud  is  horizontal. 

/lens 
/        ..glass  tube 

diaphragm 

covered 

with  sand. 


Across  this  pmallcr  end  is  stretched  a  delicate  membrane 
on  wliich  line  sand  is  strewn.  When  the  instrument  is 
held  in  tho  hand  horizontally,  and  the  mouth  is  directed 
towards  a  sounding  instrument,  the  sand,  pntlectcd  from 
the  wind  by  a  cylinder  of  glass,  is  oliserved  to  be  agitated. 
Tiie  instrument  is  then  carried  off  from  the  source  of  sound 
until  11h»  sand  ceases  to  bo  moved.  The  measured  distance 
at  wbieh  tho  agitation  ceases  is  taken  as  the  relative  pen- 
etrating powi-r  of  the  sound  under  examination  as  com- 
pared with  tho  standanl  instrnuu-nt,  such  as  a  reed  horn 
or  a  hell.  This  instrument  has  been  found  by  re|ieated 
comparison  to  give  the  same  relative  indiealions  as  those 
of  tho  car.  Its  degree  of  sensitiveness  will  tUpend  upon 
tho  relative  size  of  the  mouth  and  of  the  smaller  orifice. 
In  the  more  perfect  .form  of  the  instrunu-nt  it  is  so  con- 
structed as  to  be  capable  of  a  alight  iuereiise  or  diminution 
in  leugth—an  adjustment  wbieh  is  necessary  in  onler  that 
tho  horn  may  not  bo  in  unison  with  the  sound  to  be  mea- 
sured, since  in  that  case  tho  resoniinec  would  produce  an 
exaggerated  effect  in  tho  increase  of  distance  at  whioh  the 


agitation  of  tho  saml  would  take  place. 


With  an  instru- 
ment of  thill  kind  having  a  smiill  njouth  a  series  of  exner- 
inuMits  have  been  made  to  deli-rmine  (he  number  and  l>est 
form  of  tho  openings  in  the  ln-nd  of  tho  drum  and  tho 
revolving  plato  of  tho  sirone,  without  going  to  a  distance 
of  more  than  a  few  rods  from  the  instrument. 

In  experimenting  with  sounds  of  such  powerful  mag- 
nitude as  those  proilueed  by  tho  instruments  wo  have  de- 
scribed, certain  peculiarilieH  are  obnorvcd  which  cseapo 
detection  in  ordinary  aeoustio  inveidigatiuns  with  sounds 
of  inferior  power.     Tho  first  to  which  wo  call  attention  i« 


190 


FO-HI— FOLC-LAND. 


that  of  the  great  divergence  of  powerful  sounds.  It  is 
well  known  that  there  is  a  striking  analogy  between  the 
reflection  of  sound  and  that  of  light  — that  sound,  like 
light,  may  be  concentrated  and  directed  in  parallel  lines 
by  concave  reflection  ;  but  this  appears  to  be  true  only  to 
a  limited  extent,  and  perhaps  for  more  feeble  sounds,  since 
we  have  found  that  although  the  sonorous  ray  from  a  par- 
abolic reflector,  in  the  focus  of  which  a  powerful  steam- 
whistle  is  sounded,  is  more  powerful  in  the  direction  of 
the  axis  of  the  reflector  than  in  any  other  at  a  compar- 
atively short  distance— for  example,  a  mile  or  so— yet  when 
the  distance  is  increased  to  four  or  five  miles  the  effect  of 
the  reflector  is  almost  entirely  lost,  and  the  sound  in  the 
line  of  the  axis  may  be  heard  apparently  with  the  same 
Intensity  Ijehind  as  before  the  reflector.  This  lateral  di- 
vergence of  the  sound  explains  some  abnormal  phenomena 
which  have  been  observed ;  for  example,  when  a  building 
or  an  elevation  of  ground  exists  between  the  observer  and 
the  reverberating  body,  the  sound  of  the  latter  may  be  dis- 
tinctly heard  at  a  distance,  but  is  lost  on  gradually  ap- 
proaching it  in  a  direct  line,  the  observer  falling,  as  it 
were,  into  the  sound  shadow.  This  frequently  happens  in 
cases  where  the  instrument  is  placed  on  one  side  of  an 
island.  At  a  distance  it  is  heard  almost  equally  well  in 
every  direction,  while  nearer  it  can  only  be  heard  on  one 
side  of  the  island. 

Another  set  of  phenomena  which  are  conspicuously  pre- 
sented in  the  observation  of  loud  sounds  are  those  which 
result  from  the  effect  of  the  wind.     It  is  a  fact  of  daily  ob- 
servation that  sounds  are  heard  farther  with  the  wind  than 
against  it,  and  that  even  a  gentle  breeze  produces  a  re- 
markable effect  in  the  way  of  increasing  or  diminishing  the 
intensity  of  a  given  sound.     The  explanation  of  this  phe- 
nomenon is  by  no  means  simple:  which  will  be  evident  when 
we  reflect  that  the  velocity  of  sound  is  at  the  rate  of  700 
miles  an  hour,  while  that  of  a  wind  which  will  nearly  ob- 
literate the  perception  of  the  sound  at  a   given   distance 
miy  be  only  :i  or  4  miles  per  hour.     The  only  explanation 
of  the  effect  of  a  wind  on  sound  is  that  first  indicated  by 
Prof.  Stokes  of  Cambridge.     To  understand  this,  let  us  re- 
call the  fact  that  a  beam  of  sound  consists  of  a  series  of 
waves  the  length  of  the  crests  of  which  is  at  right  angles 
to  the  direction  of  the  sound.     Now,  although  the  wind 
may  have  very  little  effect  upon  the  absolute  velocity  of 
th?5e  waves,  it  may  materially  affect  their  relative  position, 
.and  consequently  the  direction  of  the  sound.      To  render 
this  plain,  let  us'  suppose  the  beam  of  sound  to  be  repre- 
sented by  a  series  of  par.allel  rods  which  in  still  air  are 
perpendicular  to  the  horizon.     Let  us  next  suppose  a  wind 
blowing  against  the  sound — that  is  to  say,  towards  its  ori- 
gin ;  the  stratum  of  this  wind  next  the  earth  will  be  the 
most  retarded,  on  account  of  friction  and  other  resistance ; 
the  one  next  above  less  retarded;  and  so  on  towards  the 
upper  stratum,  which  will  have  the  greatest  velocity.     The 
effect  of  a  moving  river  of  air  of  this  character  will  be  to 
oau^e  the   perpendicular  rods  representing  the   waves  of 
sound  to  lean,  as  it  were,  backward,  and  the  sound  itself  to 
take  a  direction  upward,  passing  far  above  the  ear  of  an 
audit  >r  placed  on  the  surface  of  the  earth  at  a  distance  to 
tlie  windward  of  the  origin  of  the  sound.    An  opposite  effect 
will  be  produce:!  by  a  wind  in  the  direction  of  the  sound; 
the  upper  part  of  the  rods  or  waves  will  bo  inclined  down- 
ward, and  the  sound,  which  in  still  air  would  pass  above 
the  oar  of  the  observer.  wouM  in  this  case  be  thrown  down 
upon  it.     In  accordance  with  this  hypothesis,  it  must  be 
evident  that  a  variety  of  phenomena  in  regard  to  sound 
must  result  from  the  slight  changes  in  the  intensity  and 
direction  of  the  wind.     Thus,  a  sound  which  may  be  heard 
at  a  distance  of  10  miles  with  a  slight  wind  against  it  is 
lost  on  approaching  its  origin,  or  even  becomes  inaudible 
at  several  intermediate  points  by  an  imperceptible  increase 
in  the  velocity  of  the  wind  at  the  surface — a  greater  chtinge 
perhaps  taking  place  above.     That  this  phenomenon  can- 
not be  explained  by  the  interposition  of  strata  of  air  aeou- 
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stically  rendered  flocculent  and  opaque  by  an  admixture  of 
invisible  vapor,  is  evident  from  the  fact  that  in  a  case  of 
this  kind  the  whistle  from  an  approaching  vessel  has  been 
continuously  heard  while  the  sound  from  the  instrument  on 
shore  has  been,  .as  stated  above,  interrupted  in  its  passage. 
That  a  sudden  change  in  the  condition  of  the  air  by  its 
saturation  with  moisture  will  have  some  effect  in  the  prop- 
agation of  feeble  sounds,  is  evident  from  both  experiment 
and  analogy;  but  this  cause  is  entirely  insufficient  to  pro- 
duce the  eSects  we  have  described,  since  they  are  exhibited 
without  any  apparent  change  in  the  hygrometrical  condi- 
tion of  the'  atmosphere.  Besides  this,  the  fact  that  they 
depend  upon  the  direction  of  the  sound  with  reference  to 
the  wind  is  conclusive  evidence  that  they  are  the  result  of 
the  latter.  From  a  series  of  observations  by  two  observers, 
A  .and  B,  each  sounding  a  powerful  instrument,  it  frequently 
happens  that  when  A  can  distinctly  hear  the  sound  from  B, 


the  sound  from  A  cannot  be  heard  by  B.  To  explain  this 
phenomenon  on  the  principle  of  an  acoustic  opacity  pro- 
duced by  floeculency  would  require  a  medium  which  would 
transmit  sound  in  one  direction,  and  not  in  the  opposite. 

Joseph  Henry. 
Fo-Hi  ( Fi(h-hi).  a  half-mythical  character  in  Chinese 
history,  b,  in  .Shen-Si,  became  emperor,  or  rather  king,  and 
reigned  B.  c.  2952.  He  introduced  social  order,  music, 
writing,  and  marriage,  and  established  a  kind  of  mystic 
religion,  which  superseded  to  a  great  extent  the  ancient 
star-worship.  He  was  the  reputed  author  of  the  Yih- 
Kiiii/,  the  most  venerable  of  the  Chinese  classics  still  extant, 
but  written  mostly  in  a  character  now  unreadable,  although 
its  teachings  are  known  from  commentaries.  Since  Fo-Hi 
and  his  family  were  miraculously  saved  from  a  flood,  some 
have  considered  him  the  Chinese  Noah,  but  the  flood  was 
not  improbably  an  overflowing  of  the  Hoang-Ho. 

Fohr,  an  island  of  Denmark,  off  the  W.  coast  of  Sles- 
wick,  in  the  North  Sea;  area,  25  square  miles.  Pop.  5000. 
It  is  a  good  bathing-place,  and  exports  a  great  quantity  of 
oysters  to  Hamburg. 

Foil  [Lat.  folium,  "leaf"],  thin  sheets  of  metal  (gold- 
foil,  tin-foil,  etc.)  thicker  than  the  leaf-metal  of  commerce. 
Gold-foil  is  obtained  by  beating.  It  is  in  fact  unflnished 
gold-leaf,  and  is  chiefly  used  by  dentists  for  stopping  de- 
cayed teeth.  Tin-foil  is  obtained  by  rolling  the  metal  or 
by  shaving  a  thin  layer  from  a  block  of  tin  in  an  ingenious 
machine,  which  not  only  cuts  off  the  foil,  but  rolls  and 
stretches  it  at  the  same  time.  It  is  of  iate  much  adulte- 
rated by  lead.  Pure  tin-foil  is  of  great  use  in  chemistry 
and  the  arts.  Foils  of  copper  and  other  metals  are  used 
for  the  backing  of  gems  by  the  lapidary.  The  skilful  use 
of  nicely-colored  foils  sets  off  and  greatly  heightens  the 
effect  of  most  precious  stones. 

Foix,  town  of  France,  in  the  department  of  AriSge,  at 
the  foot  of  the  Pyrenees.  It  was  the  birthplace  of  Gaston 
de  Foix  and  the  residence  of  the  counts  of  Foix.  It  has 
some  trade  in  iron.     Pop.  5507. 

Fo-Kien,  a  province  of  China,  situated  between  lat, 
24°  and  2S°  N,  and  Ion.  116°  and  121°  E.,  and  bounded  E. 
by  the  China  Sea,  W.  by  the  Nan-Ling  range.  Its  area  is 
,3St,lSH  square  miles,  with  a  population  of  14,779,158  inhab- 
itants. The  Min  is  its  chief  river;  Foo-Chow-Foo  its  capital 
citv.  It  is  mountainous,  and  produces  the  best  black  tea. 
Foktcha'ny,  or  Fokcha'ni,  a  town  divided  by  the 
Milkow  in  two  parts,  one  of  which  belongs  to  Moldavia, 
the  other  to  Wallachia.  In  population  it  is  the  third  in 
rank  of  the  cities  of  Roumania.     Pop.  ?.7,604. 

Folc-Land,  a  term  of  the  Anglo-Saxon  laws  and  insti- 
tutions, used  to  designate  hands  owned  by  the  community 
at  large,  and  not  by  individual  proprietors — that  is,  lauds 
the  title  of  which  w'as  held  by  the  state,  although  the  pos- 
session and  usufruct  might  be  temporarily  enjoyed  by  pri- 
vate persons  :  literally,  pdk  or  people  laud.  The  researches 
of  Sir  Henry  Maine  and  other  recent  writers  have  rendered 
it  probable," if  not  indeed  certain,  that  the  original  form  of 
property  was  that  of  ownership  by  a  community,  and  that 
the  notion  of  individual  ownership  was  subsequent  in  time 
and  derivative  in  its  nature.  That  this  jirimitive  mode  of 
proprietorship  existed  among  the  ancient  Germans,  and 
was  the  basis  of  their  tribal  polity,  is  ascertained  beyond 
the  jiossibilitv  of  doubt.  When  their  institutions  first  came 
within  the  observation  of  the  Romans,  land  was  owned  by 
the  community.  The  territory  of  a  tribe,  being  divided 
into  cantons  a'nd  then  into  townships  (marks),  was  allotted 
at  regular  intervals  by  the  tribal  authorities  to  the  indi- 
vidual freemen  :  such  distribution,  according  to  Cassar,  be- 
ing made  annually.  Mr.  Kemble  is  of  the  opinion  that 
this  common  or  piiblic  land  did  not  embrace  all  the  terri- 
tory belonging  to  a  tribe,  but  that  the  notion  of  private,  ab- 
solute proprietorship  had  already  become  familiar  to  the 
Teutonic  peoples.  It  is  certain  that  at  the  epoch  of  the 
final  overthrow  of  the  Western  empire  this  notion  was  es- 
tablished as  a  part  of  their  tribal  institutions.  Upon  the 
barbarian  invasions  of  Gaul.  Spain.  Italy,  etc.  the  provin- 
ci.al  owners  were  tit  once  deprived  wholly  or  partially  of 
their  lands.  Of  the  territory  thus  seized  by  the  conquer- 
ors, a  portion  was  divided  in  unequal  amounts  among  the 
warriors  and  heads  of  families,  who  took  an  absolute  prop- 
erty or  inheritance  in  their  allotments,  and  who  thus  be- 
came, according  to  the  nomenclature  of  the  modern  law, 
allodUd  proprietors.  The  remainder  of  the  territory  be- 
longed to  the  community,  and,  as  a  more  regular  and  firm 
political  organization  grew  up,  it  was  held  under  the  con- 
trol and  at  the  disposal  of  the  supreme  authority— king  or 
assembly  of  the  people.  Of  this  public  land,  a  part  was  ap- 
propriated to  the  uses  of  the  government  and  to  the  sup- 
port of  the  Crown;  a  part  was  from  time  to  time  granted 
to  allodial  proprietors;  while  another  part  was  bestowed 
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upon  individuals,  not  in  absolute  ownership,  but  as  bene- 
fices to  be  ht;!(I  in  coui<i(lcratiou  of  fealty  and  services  ren- 
dered, .*o  thul  the  henefieiaries  or  tenants  enjoyi-d  the  usu- 
fruct only  {doiiiininm  ntife),  the  ultiimite  ownership  (rfo- 
mininm  ilirectitni)  remaining  in  the  state.  In  respect  to 
the  modes  of  ownership,  there  thus  existed  simultaneously 
among  the  Teutonic  successors  to  the  Western  empire  three 
varieties  or  species  of  land:  (1)  the  public  land,  uwued  by 
the  state  and  untler  its  immediate  cuntrul ;  (-)  alludial 
land:  (3)  hind  held  by  tenure  from  the  state  or  from  some 
superior  lord,  to  which  the  name  p  udai  was  subsequently 
applied.  In  the  lapse  of  time,  and  especially  duriu;;;  the 
periods  of  internal  discord,  the  alludial  mode  of  proprietor- 
ship very  f^cncrally  disappeared,  tlio  allodial  proprietors 
finding  it  U)V  their  advantage  to  voluntarily  change  their 
lands  into  feudal  benefices,  and  by  this  means  to  obtain  for 
themselves  as  vassals,  and  for  their  estates,  the  protection 
of  powerful  superior  lords. 

The  foregoing  dcscrijition  applies  in  all  its  substantial 
features  to  the  history  of  land  tenures  among  the  Anglo- 
Saxons  in  England.  Separated  at  first  into  a  number  of 
petty  states,  each  under  the  headship  of  a  military  chief 
whose  authority  in  civil  affairs  was  merely  nominal,  and 
preserving  their  ancient  forms  and  modes  of  local  ailmiu- 
istration  in  full  vigor,  they  converted  the  land  which  they 
had  seized  from  the  Britons  partly  into  alioclial  estates  of 
inheritance  granted  to  individual  freemen,  while  they  re- 
tained the  greater  part  as  the  property  of  the  public,  and 
held  it  at  the  disjiosal  of  the  state.  As  the  former  jjortion 
was  granted  to  the  recipients  thereof  by  means  of  written 
charters  or  deeds,  it  collectively  received  the  appellation 
'*  buc-lnnd;"  the  latter,  belonging  to  the  people  at  large, 
was  appropriately  termed  "/ijlc-land."  *•  Folc-land  "  was, 
then,  land  the  title  to  which  was  in  the  community  as  a 
whole,  but  not  necessarily  that  which  was  actually  pus- 
ecHteii  and  used  in  C(»ramon.  While  some  of  it  might  be 
suffered  to  remain  in  common — and  in  fact  a  tract  of  com- 
mon laud  seems  always  to  have  been  left  in  every  Saxon 
township,  as  afterwards  in  every  Norman  manor — it  might 
also  be  granted  by  the  state  to  separate  anil  individual 
occupants.  Such  grants,  however,  could  not  be  for  a  longer 
period  than  the  life  of  the  grantee;  to  confer  an  inherit- 
ance would  be  to  change  its  nature  from  folc-land  to  boc- 
land.  Those  who  tlius  obtained  temporary  possession  and 
usufruct  of  tracts  of  folc-land  held  them  subject  to  heavy 
burdens.  Among  these  burdens  resting  upon  the  oc'cupaut 
were  his  liabilities  to  remlcr  military  service,  to  contribute 
to  the  repair  of  roads,  bridges,  and  fortifications,  to  pay 
various  dues  to  the  king,  to  furnish  transportation  lor  pub- 
lic messengers,  t<»  furnish  provision,  horses,  and  carriages 
for  the  king  on  his  travels,  and  even  to  pro\  ide  for  the 
royal  hawks,  hounds,  and  horses.  Tracts  or  parcels  of  folc- 
land  might  thus  be  held  by  freemen  of  every  degree,  noble  j 
or  n<»t  noble,  and  even  by  the  king  himself.  An  ancient 
document,  preser\c<l  from  the  time  of  King  Alfred,  shows 
that  a  nobleman  owning  great  estates  of  boc-land  was  also 
possessed  of  a  life  interest  in  certain  folc-lands,  and  these 
latter  ho  prays  the  king  to  continue  to  his  son  after  his 
own  death. 

In  addition  to  these  donations  or  grants,  in  which  the 
reeipieiit  acquired  no  absolute  or  inheritable  estate,  and 
which  did  not  change  its  nature,  folc  lancl  was  the  source 
— or,  60  to  speak,  fund — out  of  which  gifts  were  ma<ie  in 
perpetuity  to  the  military  or  civil  servants  of  the  state  as 
rewards  or  compensation  fur  their  services.  The  tract  thus 
transferred,  however,  was  at  once  severed  frotn  the  mass 
of  folc-lands,  and  passed  into  the  class  of  boc-lands.  If 
the  grant  was  to  a  military  servant — a  thcgn — Ihc  term 
"  thegn-Iand  "  was  applied  to  the  jiortiun  so  conveyed  ;  if 
to  a  civil  ofticer,  the  corresponding  designalion  was  '*  reeve- 
land  "  (gerefa-land).  Indeed,  Mr.  Keinblc  supposes  that  all 
the  territory  in  a  Saxon  kingdom  was  at  first  consi(lered  as 
fole-laml,  and  that  whatever  estates  of  inheritance  were 
held  by  private  persons  were  deriverl  from  ibis  original 
source  ;  so  that  every  particular  case  of  boc-lanil  bail  been 
at  some  time  carved  out  of  the  soil  oiice  belonging  to  the 
people.  All  boc-land  was  held  by  the  proprietors  under 
the  psirticuhir  limitations  contained  in  the  first  charter  or 
grant  and  und"-r  the  common  burilcns  imposed  by  (he  law. 
Although  there  was  doulitless  some  variation  in  the  extent 
and  character  of  the  limitations  pres<'rilied  to  the  first 
grantee,  there  was  a  general  sameness  among  them  all. 
The  estates  were  inheritable  and  alienalile.  and,  although 
subject  to  certain  common  services  due  to  the  Crown,  it  is 
clear  that  these  services  were  far  lens  onerous  than  those 
which  were  required  from  tenants  during  the  Mr,iirishing 
periods  of  the  feudal  system  under  the  Norman  kingf.  The 
gifts  of  the  ])eonlc's  land  (o  (»rivate  persons  which  have 
Ijecn  thus  described  are  intcnd'-d  to  embrace  also  llioso 
made  to  the  Church,  whi-di  (tbtained  in  this  manner  vaflt 
quantities  of  the  public  domain. 


Another  use  to  which  the  folo-lnnd  was  put  was  the  main- 
tenance of  the  Crown  and  the  defraying  of  the  public  ex- 
penses. Income  was  derived  from  some  portions  of  it 
which  were  granted  to  life-tenants  u|»ou  the  payment  of 
rents,  which  were  generally,  however,  products  of  the  soil, 
and  not  money.  Other  portions  were  retained  for  the  ac- 
tual use  of  I  he  Crown,  in  all  respects  resembling  the  demesne- 
lau'ls  of  a  manor  occupied,  cultivated,  and  enjoyed  by  the 
lord  thereof  tor  his  personal  convenience  and  benefit.  As 
the  royal  prerogative  increased  in  strength,  these  lands 
came  to  be  regarded  as  the  private  property  of  the  king. 

Folc-land,  being  the  properly  of  the  people  as  a  whole, 
could  not  be  alienated  or  changed  into  boc-land  without 
some  act  of  the  government.  In  the  earliest  jicriods  of  the 
Saxon  commonwealths  the  "gemote"  or  general  assembly 
of  the  nation  alone  possessed  this  jiower.  In  later  times 
the  charters  or  deeds  ran  in  the  name  of  the  king,  but  still 
required  the  assent  ttf  his  "  witan  "  or  council  of  advisers. 
As  the  royal  powers  increased,  and  the  king  came  to  be  re- 
garded as  the  rci)resentative  of  Ihc  state  and  as  embodying 
in  himself  the  supreme  authority,  the  theory  was  suggested, 
and  in  time  was  adopted,  that  the  folc-land  belonged  to 
him  in  his  official  capacity — that  it  was  to  be  used  for  his 
maintenance,  and  employed  by  him  at  his  pleasure  in  re- 
warding his  servants.  AVhen  this  notion  was  universally 
accepted  the  term  '*  folc-land  "  disappeared  from  ordinary 
speech  and  from  the  language  of  all  official  writings,  and 
that  of  '•  term  rejin"  or  "  crown-lands"  was  substituted. 

From  the  foregoing  sketch  it  is  apparent  that  the  descrip- 
tion of  folc-land  given  by  many  legal  text-writers,  which 
makes  it  synonymous  with  "common  land,"  or  land  pos- 
sessed '•  in  common  "  or  by  the  common  people,  is  alto- 
gether a  mistaken  one.  Sir  William  lilackstone  has  fallen 
into  a  still  graver  error  in  his  statement  that  it  was  laud 
possessed  hy  the  serfs  or  villeins  alone,  and  therefore  be- 
longing, together  with  themselves,  their  families,  and  their 
effects,  to  the  lord  of  the  soil.  (For  an  exhaustive  discus- 
sion of  the  subject,  with  a  citation  of  ancient  documents 
and  proofs,  the  reader  is  referred  to  the  following  authori- 
ties: The  SftxouH  in  Eii>jUiii(l.h\  JoilN  Mitimiki.t.  Kkmki.k, 
M.  A.,  F.  C.  P.  S.,  vol.  i.  chs.  ii.and  xi. ;  /mjin'n/  into  the 
ItiHC  and   Growth  of  the   lioyul  Preroyativc  in  Emjlund,  by 

JiniN  Allen,  pp.  I21)-1oj  ;  The  Rise  und  Pi(»jrenn  of  the 
Eiii/lish  Commonwealth — Aiuflo-Soxon  Period,  by  Francis 
Palgiiave,  F.  R.  S.,  F.  S.  A.,  pp.  ()5-l(i4  ;  A  Ui^tonj  of 
England  under  the  Antjlo-SiLron  Kint/s,  translated  from  the 
German  of  Dr.  J.  M.  LAPPENBEiu;,  by  Ben-iamin  Thokpe, 
F.  S.  A.,  vol.  ii.  pp.  323-326.)       John  Nohton  Pomerov. 

Foltlviir,  or  Foldvar  Duiia,  town  of  Hungary,  on 
the  right  l»auk  of  the  Danube,  in  the  county  of  Tolna.  It 
occupies  a  strong  and  picturesque  position.  It  has  im- 
portant sturgeon  fisheries  and  a  heavy  trade  in  wine,  grain, 
and  salt.  It  is  a  point  of  considerable  strategic  importance. 
Pop.  12,382. 

Fo'ley  (JoEiN  Henry),  R.  A.,  sculptor,  b.  in  Dublin 
May  24,  IHIH.  His  first  impulse  toward  sculpture  cam© 
from  his  step-grandfather,  who  was  a  sculjifor  in  that  city. 
When  Foley  wha  thirteen  years  old  he  entered  as  a  student 
in  the  Dublin  Uoyal  Society,  and  obtained  a  number  of 
])rizes.  Came  in  1-^31  to  London,  and  entered  the  Koyal 
Academy  as  a  student.  He  first  exhibited  in  1839  ;  his 
Dmth  of  Ahel  and  Innoeence  of  that  year  announced  the 
entrance  of  a  strong  man  into  the  profession  of  sculpture. 
Produced  in  IS  10  Ino  mid  /iorrhiii,  which  was  j.ureliased 
by  the  earl  of  Kllcsmere.  and  unnle  him  a  Kuropean  repu- 
tation. Kntered  in  IS4(  into  the  competition  for  the  deco- 
ration of  the  palace  at  Westminster  with  statues,  exhibiting 
his  /no  find  littrrhiiit  and  a  figure  made  for  the  occasion,  A 
Youth  lit  a  Stniim.  and  as  one  of  the  successful  eamtidatea 
received  the  commission  to  nnike  a  statue  of  John  Hamp- 
den, now  in  the  Houses  of  Parliament.  Later,  Foley  mado 
for  the  same  building  a  statue  of  Selden,  and  another  of 
Sir  Charles  Barry.  In  ISjH,  F(dey  ]»roduced  his  bronze 
equestrian  portrait-statue  of  Lord  Hardinge  for  Calcutta. 
This  is  counfeil  his  finest  work,  and  it  was  so  much  atlmired 
that  efforts  were  ma<lo  to  have  it  iluplicafed  for  Kngland, 
but  though  the  names  of  the  nmst  distinguished  men  in 
literature,  art.  and  soeioty  were  appendeti  to  the  appeal  lu 
the  puldie,  money  sufficient  was  not  forthi-MUiing.  unci  the 
project  had  to  be  abandoned.  Later,  he  nnide  an  equestrian 
statue  of  Outram.  also  in  bron/.e,  which  added  giratly  to 
his  reputation.  Foley  was  of  a  sensitive  disjiosition  and 
rather  recluse  in  his  habits,  and  Honiewbere  about  IHtil  ho 
took  offence  at  the  way  in  which  his  statues  were  treated 
by  the  "hangers"  at  the  Uoyal  Academy  exhibition,  and 
never  afterward  would  contribute  any  work  of  his  to  the 
exhilution,  nor  take  any  advantage  whatever  of  hi^  mem- 
bership. He  made  the  statue  of  the  prineo-consort  for  (ho 
national  memorial  in  Hyde  Park  at  the  persf>nal  request  of 
the  quuoUi  and  \iv  also  made  thu  group  of   Atlti  for  tin 
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same  unfortunate  monument.  Among  bis  other  works 
must  be  mentioned  statues  of  Oliver  Goldsmith  and  Ed- 
mund Burke  for  Dublin,  and  a  statue  of  Father  Mathew 
for  Cork.  The  Oliver  Goldsmith  has  been  particularly 
praised.  Foley  was  a  sculptor  of  whom  any  nation  might 
be  proud.  He  was  born  an  artist,  and  he  lived  in  bis  art, 
through  which  he  expressed  a  nature  glowing  with  Irish 
fire,  with  manly  pride,  and  with  a  fellow  feeling  for  noble, 
heroic  character  that  has  given  his  statues  of  his  great 
countrymeu  a  place  apart  in  the  sculptures  of  modern 
times.  Fole3''s  latest  work  was  a  statue  in  bronze  of  the 
Confederate  general  Stonewall  Jackson,  a  commission  from 
the  State  of  South  Carolina. — A  brother  of  the  sculptor, 
EDW^4RD  FoLEV,  acquired  considerable  distinction  for  his 
skill  in  manipulating  marble,  and  the  statues  of  John 
Foley  owe  much  to  his  brother's  workmanship.  Unfor- 
tun:itely,  Edward  Foley's  habits  were  his  ruin,  and  ho 
died,  not  without  strong  suspicion  of  suicide,  by  drowning 
in  the  Regent's  Canal  a  few  weeks  before  his  more  dis- 
tinguished brother.  John  Henry  Foley  d.  in  London 
Aug.  27,  1874.  He  was  buried  in  St.  Paul's  Cathedral 
Sept.  5.  Clarence  Cook, 

Folger  (Charles  J.),  LL.D.,  b.  in  Mass.  Apr.  16. 1818; 
graduated  at  Hobart  College,  Geneva,  N.  Y.,  in  1S36:  ad- 
mitted to  the  bar  in  18;J9:  judge  of  Ontario  court  of  com- 
mon pleas  in  1844,  and  also  master  aud  examiner  in  chan- 
cery;  county  judge  1S51-D.") ;  X.  Y.  State  senator  1861-69; 
assist.  U.S.  treasurer  at  New  York  186'j;  elected  associate 
judge  of  N.  Y.  court  of  appeals  1871 ;  chief  judge  1880. 

Fol'ger  (Peter),  American  writer,  b.  in  England  1617, 
went  from  Norwich  in  1035,  and  with  his  father  settled  ot 
Martha's  Vineyard,  Mass.;  in  1G63  removed  to  Nantucket. 
His  daughter  Abia  was  Benjamin  Franklin's  mother.  From 
1073  he  was  clerk  of  the  courts,  and  wrote  several  pieces, 
among  them,  in  poetry,  A  Lookiug-Oluss  for  the  Times, 
or  the  Former  Sjjirit  of  Xew  England  revived  in  thin  Genera- 
tion (1675J.  reprinted  1763.     D.  at  Nantucket  1690. 

FoHa'tion  aud  Fo'liated  [Lat.  foh'a,  "leaves"], 
terms  applied  to  sedimentary  rocks  composed  of  very  thin 
layers,  or  metamorphic  rocks  which  show  slaty  cleavage. 

Foli'g;ilo,  town  of  Central  Italy,  in  the  province  of 
Umbria.  Its  manufactures  of  woollens  and  parchment  are 
eelebrated.  It  is  an  unattractive  pl.ace,  a  bishop's  see,  and 
is  connected  by  rail  with  Florence.  Rome,  and  Ancooa. 
It  is  the  Roman  Fuhjinium.      Pop.  7891. 

Fol'ker,  tp.  of  Clarke  co..  Mo.     Pop.  824. 

Folklaiid  and  Boc-Land.  See  Folc-Land,  by 
PnoF.  J.  N.  PoHERoy,  LL.D. 

Folk-Lore,  a  word  recently  introduced  into  the  Eng- 
lish from  the  German  to  indicate  the  knowledge  which  has 
been  gained  frum  a  scientific  study  of  ]M)pular  traditions 
and  tales.  The  Brothers  Grimm  in  their  Kinder  nud Haua- 
m'drehen  may  be  said  to  have  inaugurated  the  study,  and 
since  the  publication  of  that  work  many  others  have  been 
diligently  collecting  in  all  parts  of  the  world  the  stories 
which  have  been  orally  transmitted  from  generation  to  gen- 
eration. These  stories  have  been  taken  from  the  lips  of 
unlettered  men  and  women  among  different  nations  all  over 
the  earth.  The  Germans,  Danes,  Russians,  Highlanders, 
Irish,  North  American  Indians.  Zulus,  South  Sea  Islanders, 
Hindoos,  have  all  contributed  to  the  general  fund.  The 
tales  thus  gathered  have  been  carefully  compared  with  each 
other,  analyzed,  and  traced  back  to  their  oldest  forms. 
Many  new  and  important  facts  have  been  discovered  in 
these  old  wives'  fables  concerning  the  literary  character  of 
our  ancestors,  their  household  utensils,  habits  of  life,  sports, 
worship,  moral  qualities,  superstitions,  and  ideas  of  another 
world.  The  study  has  also  been  of  great  service  to  the 
ethnologist,  the  historian,  and  the  philologist  in  showing 
popular  affinities,  giving  additional  information  about  early 
migrations,  aud  unfolding  more  clearly  the  meaning  of 
words.  Says  one  of  the  ablest  investigators  of  this  folk- 
lore: "One  of  the  many  indications  of  that  synthetic  and 
reconstructive  rather  than  analytic  and  destructive  tendency 
which  marks  the  seconri  half  of  the  nineteenth  century  is 
the  fact  that  historical  scholars  arc  beginning  to  look  on 
popular  legends  and  romances,  not  certainly  with  the  un- 
critical credulity  of  the  days  before  Niebuhr.  but  with  the 
belief  of  finding  in  them  such  records  of  historical  evidenoe 
as  will  pay  the  trouble  of  investigating  them." 

Tiie  Germans  have  done  more  than  any  others  in  develop- 
ing this  new  science.  Their  most  important  works  upon  it 
are  Kinder  und  Hausmcireheu,  by  the  Brothers  Grimm; 
Dentfche  Miithnlogie,  by  Jacob  Grimm;  Die  Hernbktinft  dea 
Feuer»  nnd  dea  OiJttert ranks,  by  Adalb.  Kuhn :  A'orf/- 
dentsche  Stiffen,  Miirchen,  nnd  Gehr'dnche,  by  Kuhn  and 
Schwartz,  Several  important  works  have  also  been  pub- 
lished in  English  upon  the  Bubject.  Among  these  the  best 
for  reference  are  Campbell's  Tales  of  the  West  Jlif/hlands; 


Dasent's  Popular  Talcs  from  the  Xorse;  Kelly's  Cttrion- 
ties  of  Indo-European  Tradition  and  Folk-tore ;  Popular 
llomancea  of  the  Middle  Afjcs,  by  Cox  and  Jones;  M^th* 
and  Mj/th-MakcrSf  by  John  Fiske  ;  Fictioua  of  the  Irish 
Celts,  by  Kennedy  ;  Curious  Myths  of  the  Middle  Ayes,  hy 
Baring-Gould  ;  Popular  Ejjies  of  the  Middle  Ages,  by  Lud- 
low. L.  C.  Seelye. 

Folkestone,  town  of  England,  on  the  S.  E.  coast  of 
Kent.  Steam-packets  sail  hence  to  Boulogne.  It  is  83 
miles  bv  rail  S.  E.  of  London,  and  is  a  favorite  bathing- 
place.     Pop.  12,694. 

Fol'len  [Charles  Theodore  Christian),  Ph.  D.,  LL.D., 
a  writer,  reformer,  and  liberal  preacher,  b.  at  Romrod,  in 
Hesse-Darmstadt,  Sept.  4,  1796  ;  was  educated  at  Gicssen, 
where  there  were  many  schools  of  learning,  preparatory  to 
the  university.  Sharing  the  German  enthusiasm  of  1814, 
the  youth  joined  the  army  that  resisted  Napoleon.  The 
campaign  ended,  he  returned  to  G lessen  to  pursue  his 
studies,  and  soon  became  known  as  a  leader  among  the 
ardent  patriots  as  well  as  the  diligent  students  of  the  uni- 
versity. Earnest,  bold,  ready  with  tongue  and  pen,  he  drew 
on  himself  the  suspicion  of  the  authorities,  but  the  degree 
of  doctor  of  civil  and  ecclesiastical  law  was  given  him  in 
1818,  and  he  remained  at  the  university  as  a  lecturer  on 
jurisprudence.  His  patriotic  feelings  bringing  him  into 
sympathy  with  the  people,  and  making  him  their  advocate 
against  the  oppressive  edict  that  would  compel  them  to  pay 
the  debts  of  the  war,  made  him  especially  obnoxious,  and 
though  he  gained  his  point,  be  ruined  bis  professional  pros- 
perity. A  similar  fortune  awaited  him  at  Jena,  whither  he 
removed  from  Giessen.  Thrice  he  was  arrested  on  charges 
of  implication  with  revolutionists,  and,  though  acquitted, 
was  forbidden  to  continue  his  lectures.  At  Giessen  the  au- 
thorities were  on  the  watch  for  him,  and  he  fled  to  Paris. 
Paris  was  soon  left  for  Switzerland.  At  Chur  (Coire),  the 
capital  town  of  the  Grisons,  he  was  appointed  professor  of 
Latin  and  history  in  the  cantonal  school,  but  being  a  lib- 
eral in  theology  as  well  as  in  politics,  his  lectures  gave  of- 
fence to  the  Calvinistic  ministers:  so  th;it.  finding  his  posi- 
tion uncomfortable,  he  resigned  it  and  left,  carrying  with 
him  testimonials  of  character  and  learning.  Next  he  lec- 
tured on  law  and  metaphysics  at  Bale,  I>ut  his  reputation 
went  with  him  ;  the  allied  powers  demanded  his  surrender, 
orders  came  for  his  arrest,  and  rgain  he  fled  under  cover 
of  a  chaise-boot,  this  time  through  Paris  to  Havie,  whence 
he  embarked  for  the  U.  S.  Here,  thanks  to  influential 
friends — La  Fayette  among  them — he  found  welcome.  A 
few  months  after  he  landed,  in  the  autumn  of  1825,  ho  was 
made  tutor  of  (rcrman  at  Harvard  College.  Three  years 
later,  having  in  the  mean  while  studied  divinity  with  Dr. 
Channing,  and  been  admitted  to  the  Unitarian  ministry,  ho 
was  appointed  professor  of  ecclesiastical  history  and  ethics 
in  the  Cambridge  Divinity  School;  in  1830  the  professor- 
ship of  German  language  and  literature  was  conferred  on 
him.  In  the  five  years  he  held  it  he  did  much  to  make  that 
department  attractive  by  the  charm  of  his  manner  and  the 
life  of  his  intelligence.  His  German  Grammar  and  Reader 
outlived,  as  text-books,  his  time.  The  Christian  ministry, 
however,  had  greater  attractions  for  him  than  the  professor- 
ship, and  for  a  short  time  (18;!0-;17)  he  was  pastor  of  the 
First  Unitarian  church  in  New  York,  following  Rev.  Wm. 
Ware.  His  freedom  of  speech  about  slavery  cut  short  his 
ministry  there,  and  in  IS^iO  he  accepted  a  call  to  East  Lex- 
ington, Mass.,  where  he  had  hardly  established  himself 
when  he  was  lost  in  the  steamer  Lexington,  which  was 
burned  on  Long  Island  Sound  Jan.  l.'i,  1840. 

Dr.  FoUcn  was  a  frequent  lecturer,  a  copious  contributor 
to  magazines,  a  philosophical  writer  of  ability.  He  was 
interested  in  all  questions  of  social  reform,  but  especially 
in  the  question  of  slavery.  The  frankness  with  which  he 
uttered  the  convictions  of  an  abolitionist  on  this  then  un- 
popular subject  materially  compromised  his  professional 
and  literary  success.  His  writings,  with  memoir,  were  pub- 
lished in  5  vols,  at  Boston  in  1S41.     0.  B.  Frothixgham. 

FoUen  (Eliza  Lee),  wife  of  Dr.  Follen,  daughter  of 
Samuel  Cabot,  b.  in  Boston  Aug.  15,  17S7.  She,  like  her 
husband,  whom  she  married  in  1S28,  was  an  earnest  abo- 
litionist from  first  to  last,  and  a  diligent  writer.  Her  writ- 
ings are  mainly  of  a  religious  character,  and  are  intended 
for  the  moral  instruction  of  the  young.  Her  little  books 
for  children  are  deservedly  popular  for  their  purity  and 
practical  wisdom.  Her  Selections  from  Fenelon,  Well-spent 
Hours,  Married  Life,  exerted  wholesome  influence  in  their 
time.  The  memoir  of  her  husband  was  from  her  pen.  The 
Child's  Friend  was  under  her  editorship  from  184:?  to  1850. 
D.  Jan.  26,  1S60.  0.  B.  Fieotiungham. 

FoTlet  (David  Lyman),  an  American  lawyer,  b.  July 
17,  1836,  at  Sherburne,  Chenango  eo.,  N.  Y.,  educated  at 
Cazenovia  Seminary,  N.  Y.,  was  admitted  to  the  bar  in 
1858  at  Binghamton,  N.  Y.,  and  settled  at  Norwich,  the 
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capital  of  hia  native  county.  In  1867  was  appointed  as- 
sessor of  internal  rovt-nue  for  the  nineteenth  district,  and 
held  the  position  until  the  aboli,«hment  of  the  office.  In 
1871  beciime  the  attorney  for  the  New  York  Oswego  and 
Midland  li.  K.,  and  has  frequently  distinguished  himself  hy 
his  legal  attainments.  lie  is  prominent  in  the  counsel  of 
his  political  (Republican)  friends,  and  in  1874  was  elected 
by  a  largo  vote  justice  of  the  supreme  court  of  N.  Y. 
State.  James  II.  AVormax. 

Fol'Iy  Is'land,  in  Charleston  co.,  iS,  C.  extends  S.  W. 
from  Lighthouse  Inlet  to  Ptono  Kiver,  having  Fnlly  Island 
River  on  the  X.  W.  and  the  ocean  on  the  S.  E.  It  is  in 
part  heavily  timbered.  It  was  the  scene  of  important  op- 
erations during  the  civil  war. 

Forsoin  ((jKoitriK).  LL.D.,  b.  in  Kennebunk,  Mc,  May 
23,  1802:  graduated  iit  Harvard  Vniversity,  Mass.,  in  1822, 
and  studied  law.  In  I8;iO  jiublished  a  HiMton/  »/  Snvo  uii'f 
Bidfir/ord,  ;!/(.;  in  18.57  removed  to  New  York  and  became 
a  member  and  libnirian  of  the  New  Y'ork  Historical  So- 
ciety: in  ISII  edited  a  volume' of  its  Cofftctivu«;  after- 
wards translat'd  Ihc  IhHfHitchen  of  Herunudo  Curtctt;  in 
1843  published  the  Politicaf  Condition  of  Mexico;  in  1858, 
DoCHinenU  Hi-lntiii>j  to  the  Kttriy  JIintory  of  Maine.  IIo 
was  a  member  of  the  New  York  State  senate  in  1844— IS, 
and  chanjf  d'liffairim  to  the  Netherlands  1S50~.')4.  Mr. 
Folsom  delivered  several  lectures  before  the  New  York 
Historical  Society,  and  was  president  of  the  American  Eth- 
nological Society.     D.  at  Rome,  Italy,  Mar.  27,  1S(J9, 

Folsom  (Lkvi),  M.  D,,  b.  in  Limerick,  Me.,  in  1802; 
studied  at  E.xeter,  X.  H.;  practised  medicine  with  success 
in  Limerick.  Me..  Lowell  (1833-3(1),  Boston  (18;iG-37),  and 
New  IJe.iford.  Mass.  ( 1837-J3),  and  afterwards  in  Cincin- 
nati, 0.,  and  in  New  York  City  (18J8-G7).  D.  in  New 
York  Oct.  27,  l.s()7. 

Folsoin  (NATnANTKi,).  b.  at  Exeter,  N.  H.,  1720;  com- 
manded a  company  at  Fort  Edward  1755,  and  a  regiment 
of  militia  before  the  Revolution;  as  brigadier-general  of 
the  Now  Hampshire  forces  served  in  the  siege  of  lioston 
until  .Inly,  1775;  was  a  member  of  the  Continental  Con- 
gress 1771-75  and  1777-80;  councillor  in  1778;  ancl  jtrei^i- 
dent  of  the  convention  which  framed  the  constitution  of 
New  Hampshire  in  1783.     D.  at  Exeter  May  20,  17'J0. 

Folsom  (NATiiANTKr  Smith),  b.  at  Portsmouth.  N.  H., 
Mar.  12,  1800;  graduated  at  Dartmouth  College  1828,  and 
at  Andovcr  (Mass.)  Theological  Seminary  in  1831;  or- 
dained at  Bradford,  Mass.,  18;il ;  was  missionary  in  Liberty 
CO.,  tia.,  in  1831-32:  was  professor  in  Lane  Seminary  and 
in  Western  Reserve  College  from  1833  to  1830:  was  jiastor 
of  the  Congregational  church  at  Franccstown,  N.  H.,  from 
Oct.  12,  I8;i(J,  to  Aug.  21,  1838;  then  of  a  church  at  Provi- 
dence, R.  L,  I8:i8-10;  of  a  Unitarian  church  at  Haverhill. 
Mass.,  1810-17;  edited  the  CfiriHtian  Jicgiater  1S.J7-4'.I  at 
Charlcstown,  Mass.;  and  was  professor  of  literature  and 
biblical  interpretation  at  Meadville  College,  Pa.,  from  Sept., 
1840,  to  I8t»l.  He  published  an  address  on  temperance 
(1839),  and  an  Ititerjirctation  of  the  Prujjhcciea  of  Daniel 
(1842). 

Fol'soin  Cit'y,  a  post-v.  of  Sacramento  co.,  Cal.,  on  tho 
S.  hank  of  the  -American  River  uijd  on  the  Sacramento  Val- 
ley R.  R.,  25  miles  E.  by  N.  of  Sacramento,  is  a  pleasant 
town  in  ii  picturestpio  wine  and  raisin  growing  region. 
Placer-mining,  granite-quarrying,  and  the  collecting  of 
paving-stones  from  the  river-bed  are  carried  on  in  tho 
vicinity.  Folsom  (,'ity  has  a  weekly  newspaper  and  some 
fine  buildings. 

Foltz  {PriiMPi'),  b.  May  11,  18(i:.,  at  Bingen  on  tho 
Rhine,  studied  art  at  Mentz  and  Diisseldorf,  and  was  pro- 
fessor of  painting  at  Munich  ami  director  of  the  royal  gal- 
leries. He  helped  clesign  the  frescoes  of  the  Glyptothek 
an(|  the  Arcades  at  Munich,  and  produced  remarkable  por- 
traits and  line  historical  and  rural  scenes.     D.  Aug.  5,  1877. 

Folz,  or  Foicz  (  Hans),  b.  at  Worms  in  1478.  became  a 
Protestant  of  Xuremlicrg.  and  was  by  profession  a  barber. 
He  was  one  of  the  most  noteworthy  of  the  Cfcrnian  master- 
singers,  and  besi.les  mastersong  wrote  dramatic  Shrovetide 
pieces  and  rhyming  tales.  His  lyrics  are  often  spirited, 
graceful,  and  of  high  moral  tone  and  much  literary  merit; 
but  his  other  writings  are  often  marked  by  needless  coarse- 
ness iind  a  roughly  vigorous  style  of  humor. 

Foment Ji'lion  [ Ltit./.,m/»/Mr/o, from/oivo. to "sootho," 
to  "cherish;"  also  to  '*  bathe"],  in  tberai)enticH.  the  appli- 
cation of  hot  epithems,  wet  or  dry  (wet  fomentation,  dry 
fomentation),  to  diseased  parts.  Fomentation-  aet  cliiefly 
by  the  heat  and  moisture  tiiey  convoy  to  the  surface  treated,  I 
but  they  arc  sometimes  meilieatcd.  Fomentation  is  usually 
a  safe,  ami  often  an  effective,  means  of  treating  many  L 
disea.-'es.  i 

Fom'ites   [Lat.,   the  plu.  of /omc*,  "fuel"],  a  torm 
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much  employed  in  sanitary  science  to  denote  objects,  such 
as  clothing,  furniture,  bedding,  wall-paper,  etc.,  by  which 
the  infection  of  certain  diseases  is  retained,  and  by  which 
disease  nmy  be  projiagated. 

Fonbhilique  (  .\i,uanv  Wi!,MAM),a  London  journalist, 
b.  in  1707,  was  the  son  of  John  dc  Oreuier  Fonblanque 
(1750-18.17),  a  famous  equity  lawyer,  and  a  brother  of  John 
Samuel  Martin  Fonblanque  (1787-1805),  an  able  writer  on 
law-reform.  Mr.  Fonblanque  was  (1820-iO)  editor  of  The 
Examiner.  nn<i  was  distinguished  for  literary  abilities  and 
for  his  useful  labors  as  a  publicist.  He  was  (1840-72)  chief 
of  tho  statistical  department  of  the  board  of  trade  and 
comptroller  of  tho  corn  returns.  I>.  at  London  Uct.  13, 
1872. 

Fon'da,  post-v.  of  Pocahontas  co.,  la.,  on  the  Iowa  di- 
vision of  the  Illinois  Central  R.  R.,  225  miles  W.  of  Du- 
buque and  100  miles  E.  of  Sioux  City.  It  has  several  stores, 
shops,  and  hotels,  and  one  newspaper.  Principal  busi- 
ness, farming  and  dairying.     Pop.  about  300. 

M.  D.  Ski.vner,  Ed.  *'  Times." 
Fonda,  post-v.,  cap.  of  Montgomery  co..  N.  Y.,  on  tho 
Mohawk  Kiver  and  tho  New  York  Cetitral  K.  Bs..  and  tho 
terminus  of  the  Fonda  Johnstown  and  (iloversville  R.  R. 
It  has  a  national  bank,   1   newspaper,  2  flouring-mills.  3 
churches,  3  hotels,  and  the  usual  number  of  stores,  shops, 
etc.    Principal  business,  farming  and  dairying.    Pop.  1002. 
C.  B.  FiiKKMAN',  Ed.  "Mohawk  Vai.i.ky  Dkmochat." 
Fonda's  Bush,  a  v.   of    Broadalbin  tp.,  Fulton  co., 
N.  Y'.,  is  the  seat  of  thriving  manufactures.     (Post-office, 
BnoADAi.niN.)     Pop.  987. 

Fond  du  Lac,  county  of  Wisconsin,  at  the  S.  end  of 
Winncl>ago  Lake,  whence  the  namo  (Fr.,  the  "end  of  tho 
lake").  Area,  754  square  miles.  Tho  county  is  divided 
by  a  steep  limestone  ridge.  Tho  W.  part  is  prairie,  the  E. 
timbered  hind.  The  soil  is  very  fertile.  Cattle,  grain, 
wool,  hay,  and  dairy  products  are  the  staples.  The  manu- 
factures include  carriages,  flour,  luinl)er,  saddlery,  metallic 
wares,  etc.  It  is  traversed  by  tho  Sheboygan  and  Fond  du 
Lac  and  the  Lake  Superior  lino  of  tlie  Chicago  and  North- 
western R.  Rs.     Cap.  Fond  du  Lac.     Pop.  4(J,273. 

Fond  du  Lac,  tp.  and  post-v.  of  Tazewell  co.,  111., 
opposite  I'eoria.  111.,  and  near  the  S.  extremity  of  Peoria 
Lake.     Pop.  SSll. 

Fond  du  Lac,  tp.  and  post-v.  of  St.  Louis  co.,  Minn., 
on  the  Northern  Pacific  R.  K.,  15  miles  S.  W.  of  Buluth.  at 
the  head  of  navigation  of  tho  St.  Louis  River,  near  the 
head  of  Lake  Superior.  It  is  an  old  settlement,  once  a 
very  important  station  of  the  American  Fur  Comitauy.  It 
has  good  water-po\ver.     Pop.  of  tp.  800. 

Fond  du  Lac,  city,  cap.  of  Fond  du  Lac  co..  Wis.,  on 
Lake  Wintieljiigo.  af.  the  mouth  of  Fond  du  Lac  River,  148 
miles  from  Chicago,  G3  from  Milwaukee.  fi5  from  tJreon 
Bay,  and  43  from  Sheboygan,  thus  enjoying  tlie  advantages 
of  four  competing  lake-ports.  It  is  the  junction  of  three 
railway  lines — the  Chicago  and  Norlh-western.  to  Chicago 
on  the  S.  ami  Green  Bay  an<l  Lake  Superior  on  thcN.; 
the  North-western  Union,  to  Milwaukee  on  the  S. ;  and  the 
Sheboygan  and  Fond  du  Lac,  to  Sheboygan  on  the  E.  and 
the  Fox  River  on  the  W.  Stenmer  lines  connect  with 
ports  on  Lake  Winnebago.  Fond  du  Lac  county  embraces 
some  of  the  finest  agricultural  property  in  tlie  West,  and 
in  the  State  stands  fourth  in  wealth  and  i)opulation.  The 
city  is  delighlfully  situated  on  a  jdain  surroundeil  by  hills 
anci  in  the  midst  of  generous  groves.  It  eont;iins  many 
elegant  residences,  costly  business-blocks,  and  heavy  manu- 
facturing establishments.  Water  is  supplied  from  about 
1000  artesian  wells,  the  mineral  properties  of  which  have 
rendered  the  place  famous.  The  hotels  are  numenius,  pro- 
vided witii  modern  ajijtiianees,  and  enjoy  an  enviable  repu- 
tation. Fond  du  Lac  has  20  churches,  3  public  halls,  an 
opera-house,  2  public  libraries,  and  several  public  gardens 
for  out-door  amusements.  There  is  a  steam  tire  depart- 
ment and  a  fire-alarm  telegraph.  There  are  within  (ho 
city  limits  1 2  steam  saw-mills,  1  extensive  car  works,  I 
blast  furnace,  1  throjdiing-machine  works,  4  llouring-mills, 
5  sash,  door,  and  blind  factories,  3  foundries  and  engine- 
works,  several  shingle-mills,  10  wagon  and  carrhige  works, 
2  paper-mills,  2  ngricullurnl  works,  2  stave-factories,  1 
drug-factory,  1  very  large  tannery,  (>  planing-mills,  1 
plaster-mill,  ficigar-faclories.  1  large  soap-lactory.  3  candy- 
faotories,  1  steam  bakery,  1  oil-taefory,  1  plough-factory, 
5  blinks,  and  1  steiun  printing  ofliee ;  and  nniny  other 
branches  of  munufaeturtng  industry  are  represeiiteti.  There 
are  4  newspapers  and  2  iixlependent  job  printiug-oQicc8. 
Pop.  12,7(14;  of  tp.  I2r.tl. 

Tim.  F.  Sthomj,  .!«..  En.  "  Fond  nn  Lac  JorRNAt." 
Fon'di,  town   of    Italy,   in   the  province   of   Terra   di 
Lavoro,  \s  tuiserabl-'  bitill.  dirty,  and  unhealthily  situated, 
but  tho  surrounding  di8triot«  are  very  fortilvi  and  wuro 
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famous  in  ancient  times  for  the  wine  they  produced  {vinum 
Civciihiim).  It  is  euelosed  by  cyclopean  wallg,  and  has  a 
line  cathfdral.     Pop.  047H. 

Fouer'deii  (John),  M.  D..  b.  in  Baltimore  in  1S04  : 
graduated  in  lS2.*j,  and  soon  after  became  a  distinguished 
physician  and  phihiuthropist.  He  was  pre-emineutly  the 
friend  of  the  friendless,  and  on  more  occasions  than  one 
went  into  the  cell  of  a  raving  maniac,  soothed  him  by  a 
few  kind  words,  unlocked  tlie  door,  and  walked  with  him 
through  the  huspitiil  grounds.  Paul  F.  Eve. 

Fonse'ca,  B.iy  of,  or  Gulf  of  Conchagua,  ex- 
tends into  Central  America  from  the  Pacific  Ocean,  and 
has  the  state  of  San  Salvador  on  the  N.  AV.,  Nicaragua  on 
thi  S.  E.,  and  Honduras  at  its  head.     Length,  40  miles. 

Foiiseca,  da  (Pedro),  B.  D.,  "the  Portuguese  Aris- 
totle," was  b.  at  Costizaila  in  1528;  became  a  Jesuit  in 
154S;  held  professorships  at  Coimbra  andEvora;  resided 
at  Kome  1572-79;  was  the  instructor  of  Molina;  wrote 
commentaries  on  Aristotle  (4  vols..  1572-1G02).  lustitittiones 
I)i(tlcctlca'  ( lolU),  and  a  treatise  on  foreknowledge  and  free- 
will (loSS).     1).  at  Lisbon  Nov.  4,  1599. 

Fout  [Lat./n/js,  a  "fountain  ''j,  a  vessel  used  in  churches 
to  contain  the  baptismal  water.  The  font  is  smaller  than 
the  baptistery,  the  latter  being  in  general  designed  for  the 
administration  of  the  ordinance  by  immersion,  while  the 
font  was  used  in  the  other  and  later  modes  of  baptism.  It 
is  usually  of  stone,  sometimes  uf  silver  or  other  metal, 
ordinarily  stands  near  the  entrance  of  the  church,  and 
often  is  enclosed  by  a  rail.  The  font  is  frequently  fash- 
ioned with  much  taste  and  skiH.  The  name/o?i*  is  often 
incorrectly  ap])Ued  to  the  stoup,  stock,  or  henitier,  a  vessel 
containing  holy  water,  and  placed  near  the  entrance  of 
Roman  Catholic  churches. 
1  Fontainebleau,  town  of  France,  in  the  department 

of  Seine-et-Marne,  35  miles  S.  E.  of  Paris.  Its  palace, 
built  in  the  twelfth  century  and  enlarged  and  embellished 
in  each  succeeding  century, .is  one  of  the  most  magnificent 
buildings  in  France.  The  forest  which  surrounds  it,  and 
which  is  wholly  laid  out  as  a  landscape-garden,  comprises 
C4  square  miles.     Pop.  11,939. 

Fonta'na  (Domexico),  an  Italian  architect  and  en- 
gineer, b.  1543,  is  chiefly  remembered  for  his  great  feat, 
the  transportation  of  the  Egyptian  obelisk  to  the  square 
of  St.  I*eter's,  Rome,  in  1586,  for  which  he  received  great 
honors.  The  obelisk  had  been  brought  to  Rome  in  Calig- 
ula's time.  He  also  finished  the  cupola  of  St.  Peter's  basil- 
ica, finished  the  palace  of  Jlonte  Cavallo,  and  planned 
the  Vatican  Library,     B.  1607. 

Foiltaiia  (Prospero),  b.  at  Bologna  iu  1512,  was  a 
painter  of  much  ability,  but  a  too  rapid  and  careless 
worker.  His  portraits  won  him  much  fame,  bat  were  not 
equal  to  those  of  his  daughter  Lavinia  ( 1552-1()14),  a 
clever  and  painstaking  artist.  He  instructed  the  Caracci. 
D.  1597. 

Fontanel'  [Fr.  fontancUe;  Lat.  fona  palpitans'],  the 
soft  palpitating  spot  upon  the  head  of  a  young  infant;  so 
called  because  its  throbbing  was  likened  to  the  welling  up 
of  a  fountain.  The  fontanels  are  usually  from  four  to  six 
in  number,  but  only  one  or  two  are  easily  detected  in  most 
cases.  The  great  fontanel  is  at  the  crossing  of  the  coronal 
and  sagittal  sutures.  It  is  generally  closed  by  the  develop- 
ment of  the  neighboring  bones  within  two  years  after  birth. 
The  smaller  posterior  or  bregmatic  fontanel  is  at  the  junc- 
tion of  the  sagittal  with  the  lambdoidal  suture,  and  closes 
in  a  few  months  after  birth.  There  arc  also  two  sphenoidal 
and  two  mastoidal  or  Gasserian  fontanels,  but  they  are  very 
small,  and  generally  close  soon  after  birth.  The  two  prin- 
cipal fontanels  are  of  great  importance  in  midwifery,  as 
they  enable  the  skilful  practitioner  to  determine  the  posi- 
tion of  the  foetus  in  head  presentations. 

Fontanel  is  also  a  small  issue  or  artificial  ulcer  made  by 
the  surgeon  for  its  derivative  effect.  A  common  dried  pea, 
a  lump  of  beeswax,  or  other  hard  mass  is  kept  in  a  small 
cut  under  the  skin,  causing  a  fiow  of  pus.  The  fontanel, 
though  a  valuable  therapeutic  means,  is  at  present  not 
much  employed. 

Fontanel'Ia  (Francesco),  b.  at  Venice  June  28, 1768; 
became  a  priest,  and  was  for  a  time  professor  of  grammar 
in  Venice,  and  afterwards  professor  of  Latin  eloquence  at 
Udine,  hut  his  principal  emploj-ment  was  proof-reading; 
author  of  Greek  and  Hebrew  grammars  and  lexicons,  and 
of  several  learned  philological  treatises.  D.  at  Venice  JMar. 
.22,  1827. 

Foiilaiielle,  post-v.  of  Adair  co.,  la.,  is  about  70 
miles  \\\  of  Dcs  Moines,  midway  between  the  Chicago  Rock 
Island  and  Pacific  and  the  Burlington  and  i\Iissouri  River 
R.  Rs.  It  has  2  hotels,  2  weekly"  newspapers,  and  several 
dry- goods  and  grocery  stores.     It  is  a  trading  town  for  a 


consiilerable  district.  Its  public  schools  are  efficient. 
Principal  busines;-of  the  vicinity,  farming.  Pop.  about  500. 
Jamls  M.  (low.  En.  "Ahair  Cijustv  Rktorter," 
Fon'te  Avella'na,  Order  of,  a  monastic  order  estab- 
lished lUOl  at  Fonte  Avellana,  near  Faenza,  Italy,  by  Lu- 
dolf,  bishop  of  Iguvium.  In  1570  it  was  united  to  the 
Camaldulians.  St.  Peter  Hamian  was  its  most  famous 
member. 

Fontenay-le-Comte,  town  of  France,  in  the  depart- 
ment of  Vendee,  on  the  Vendue.  It  has  great  linen  man- 
ufactures and  tanneries.     Pop.  7971. 

Fontenelle,  tp.  and  post-v.  of  Washington  co.,  Neb., 
on  the  Fremont  Elkhorn  and  Mis?ouri  Valley  R.  R.,  10 
miles  N.  E.  of  Fremont,  and  on  the  Elkhorn,  here  crossed 
by  a  bridge.  It  has  a  fine  soil,  and  is  the  seat  of  Nebraska 
University.     Pop.  of  tp.  400. 

Fontenelle,  de  (Bkrnardde  Dovier),  French  author, 
b.  at  Rouen  Feb.  11.  1657;  admitted  to  the  French  Acad- 
emy in  1691,  and  to  the  Academy  of  Sciences  in  1097,  of 
which  he  was  perpetual  secretary  from  1699  to  1741.  D. 
at  Paris  Jan.  9, 1757.  His  Diafoynes  of  the  Dcnd  was  jiub- 
lished  in  1683,  Discmtree  on  the  P/irrnh'li/  of  Worlds  in  I()86, 
and  Essai/  on  the  Geometry  of  the  Infinite  in  1727.  Wrote 
also  History  of  Oracles,  and  in  forty  years  composed  eulo- 
gies on  about  seventy  members  of  the  French  Academy  of 
Sciences. 

Fontenoy,  a  v.  of  Belgium,  in  the  province  of  Ilainaut. 
Here  was  fought.  May  II,  1745,  the  famous  battle  between 
the  French  under  Marshal  Saxe  and  the  allied  English, 
Dutch,  and  Austrians  under  the  duke  of  Cumberland,  in 
which  the  French  won  a  great  victory. 

Fontevrault,  small  town  of  France,  in  the  department 
of  Jlaine-et-Loirc.  In  its  church  are  the  tombs  of  Henry 
II.  and  Richard  I.  of  England.  This  church,  now  a 
prison,  is  nearly  all  that  remains  of  the  ancient  abbey  of 
Fontevrault,  once  the  mother-house  of  the  monastic  order 
of  Fontevrault,  founded  1100.  and  broken  up  at  the  first 
Revolution.  The  order  contained  monks  and  nuns,  and 
was  at  one  time  Augustinian,  but  became  an  independent 
congregation. 

Fonvielle,de  (AVilfrid),  French  aeronaut  and  popular 
scientific  writer,  b.  at  Paris  in  1828,  was  a  teacher  of  math- 
ematics, then  a  journalist  and  aeronaut.  During  the  siege 
of  Paris  he  escaped  from  the  city  in  a  balloon.  L' Homme 
Fossile  was  published  in  1865,  Les  Mervcilfes  (hi  Monde  In- 
vinihle  in  1866,  Eclairs  et  Tonnerrea  in  1867  (translated  into 
English  as  Thunder  and  Lightning),  L'Astronomie  Moderne 
in  1868.  Accounts  of  his  balloon  ascensions  were  pub- 
lished in  1871  under  the  title  of  Trm^eh  in  the  Air.  He 
has  written  several  political  pamphlets. 

Foo-Chow,  popularly  called  Hok-Chin,  is  thecnpi- 
tal  of  the  Chinese  province  of  Fo-Kicn,  the  residence  of  the 
viceroy  of  Fo-Kicn  and  Che-Kiang,  the  seat  of  several 
high  civil  and  political  authorities,  and  stands  on  the  river 
Min,  35  miles  from  its  mouth.  The  number  of  its  inhab- 
it.ants  is  variously  given.  According  to  Scberzer  and  the 
Missionary  Herald  (Boston.  Feb.,  1S73)  it  is  about  1.000,000, 
but  others  call  it  800,000,  600,000,  and  500.000.  The 
number  of  600,000,  which  has  been  adopted  by  Behm 
and  Wagner  in  Btrolkcriniff  drr  Erde  (Gotha.  1S74),  seems 
to  come  nearest  to  the  truth.  The  town  is  beautifully  situ- 
ated on  both  banks  of  the  river,  which  rise  in  terraces  and 
are  connected  by  stone  bridges ;  it  has  an  excellent  harbor, 
and  is  surrounded  with  an  old  wall  30  feet  high,  12  feet 
thick,  and  surmounted  with  high  lowers.  Its  general  as- 
pect is  most  striking:  the  broad  river  is  entirely  covered 
with  floating  houses  and  innumerable  junks,  and  stretches 
through  the  valley  like  a  boisterous  market-street,  while  on 
both  sides  the  town  rises  like  an  amphitheatre.  The  town 
itself  is  dirty,  however,  and  makes  a  poor  impression  on 
account  of  its  miserable  buildings,  though  its  streets  are 
lined  with  shops  crowded  with  goods  and  stirring  with 
tratfic.  The  most  remarkable  institution  of  Foo-Chow  is 
its  arsenal.  It  is  a  perfectly  modern  cstablii^hment.  is  un- 
der the  direction  of  a  Frenchman,  and  has  50  European 
engineers,  teachers,  and  superintendents,  and  about  12C0 
Chinese  workmen.  It  was  founded  in  1867.  China  has 
only  three  other  arsenals  arranged  on  the  Euiopean  plan — 
namely,  those  of  Shanghai,  Nanking,  and  Tientsin.  But 
its  greatest  importance  is  derived  from  its  tea-trade,  and 
from  the  circumstance  of  its  being  open  to  foreign  com- 
merce. Its  position  offers  a  cheap  and  convenient  commu- 
nication with  the  interior,  and  since  1853 — in  which  year 
the  firm  of  Rnssel!  k  Co.  shipped  the  first  cargoes  of  tea 
directly  from  Foo-Chow  to  Europe  and  America — its  com- 
merce has  increased  so  rapidly  that  as  a  ten-market  it  now 
ranks  next  to  Shanghai:  550,239  piculs  of  tea  were  ex- 
ported in  1867;  603.770  in  1S68;  581.003  in  1869.  The 
business  of  the  foreign  houses  in  Foo-Chow  is  confined  to 
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the  exportation  of  tea,  the  importation  of  opium  and  lead, 
and  ship-brokerage.  Although,  with  rcitpect  to  the  inlnod 
tnifliu,  the  harljor  is  of  j;reat  consoqiieiU'C  as  a  market  for 
biiilding-tiiiiber  and  paper,  and  aUbou;^h  lari;c  quantities 
of  cotton  and  woulk-n  goods  are  imported,  yet  the  foreign 
houacs  have  very  littlo  to  do  with  these  branches  of  the 
trade.  The  riiincse  merchants  carry  them  on  ;  all  woollen 
goods  are  bought  by  t'hincse  houses  in  Iloiig-Kung  aud 
shipped  to  Foo-Ciiow  on  Kuropciin  vessels.  Tlie  value  of 
imported  foreign  goods  has  during  the  hist  few  years 
amounted  to  about  ■"?<;, 000, (M)()  annually  ;  that  of  imported 
Chinese  produce  to  about  $:{, 000. 0*10,  and  that  of  the  entire 
exportation  to  about  $;J5,n()0,00n.  About  JUO  vessels  of 
2oO,OUl>  tons  burden  annually  clear  the  harbor. 

Ari:rsT  Xikmann. 
Food,  a  substance  which  supports  the  functions  and 
powL'rs  of  the  body — one  by  whicli  the  body  may  live,  act, 
and  grow.  It  is  not  one  which  simply  satisfies  or  arrests 
appetite,  for  a  nauseous  smell  or  a  mentitl  shock  will  do 
that;  nor  one  simply  which  gives  a  sense  of  satisfaction  at 
the  stomach  aud  removes  craving  for  food,  like  the  lump 
of  clay  which  is  swallowed  by  savages  in  the  absence  of 
food;  yet  food  does  both.  Neither  is  it  a  substance  which 
controls  and  regulates  the  functions,  for  that  is  the  special 
duty  of  a  medicine;  and  yet  it  so  fjir  governs  that  it  in- 
creases the  activity  of  some  or  all  of  them.  With  want  of 
food  there  is  a  natural  subsidence  of  vital  action,  accom- 
panied by  craving  for  food  and  appetite  or  relish  for  it, 
whilst  after  food  has  been  eaten  the  action  of  the  heart, 
lungs,  aiul  other  organs  is  increased,  heat  is  generated,  ap- 
petite is  arrested,  and  a  sense  of  satisfaction  is  felt,  whilst 
a  glow  of  warmth  pervades  the  whole  body.  After  an  in- 
terval c»f  three  or  four  hours  appetite  and  a  sense  of  want 
of  food  return,  and  the  process  of  renewal  must  be  repeated. 
Hence  food  must  be  identical  with  the  elements  of  our 
bodies,  or  be  cap.able  of  transformation  into  them,  sup- 
plying the  want  caused  by  waste  and  the  material  required 
for  growth.  It  must  also  be  adapted  to  the  needs  of  the  in- 
fant as  well  as  those  of  man  at  all  iiges  and  in  various  con- 
ditions of  season,  climate,  modes  of  life,  and  e,\ertion.  Its 
nature  must  be  such  that  it  can  be  digested  within  the  usual 
period,  lest  the  body  starve  whilst  food  is  within  it ;  but  this 
is  commonly  assisted  by  the  process  of  cooking,  which  by 
softening  the  food  shortens  the  term  subsequently  required 
for  digcHiion.  Thus,  a  piece  of  the  bark  ol'  a  tree  contains 
the  elements  of  food,  but  in  a  form  most  dillieult  of  diges- 
tion. When  in  periods  of  great  privation  it  has  been  eaten, 
it  has  been  first  broken  up  into  the  smallest  pieces,  im- 
mersed and  then  boiled  in  water  to  soften  the  libre  and  to 
cause  the  stiireh-cclls  to  burst.  Or,  again,  to  give  the  or- 
dinary food  of  man,  which  requires  four  or  five  hours  to 
digest,  to  an  infant  whose  funeti(Mis  are  performed  so  rapidly 
that  it  must  receive  food  every  two  hours,  would  starve  the 
child,  whilst  fM»d  would  accumulate  in  the  stoma-jh  anil  | 
bowels,  and  destroy  the  ap])c(ite  for  it.  An  infant  cannot 
live  well  even  on  bread,  whi<;h  is  the  staff  of  life  to  man.  | 
VlfiHsificattoii. — As  foods  have  two  very  evident  duties  to  j 
perform^viz.  to  maintain  the  heat  of  the  body  and  to  sup-  | 
ply  material  for  growth — they  have  of  lafe  years  been  di- 
vided into  lifjit-'fcnri-aftjrM  and  /lr»h'/-tnnvri,  the  former 
consisting  of  carbon,  hyilrogen,  and  oxvgen,  and  the  latter  ! 
of  these  elements,  with  the  aildition  of  nitrogen.  ilence,  ' 
the  two  classes  arc  likewise  called,  respectively,  fij/t/ro-rar-  \ 
bonm,  or  carbo-hydrates,  and  iiilror/ruttttH ;  but,  although 
two,  they  are  so  nearly  one  that  in  nature  they  arc  invari- 
ably found  and  eaten  together  at  each  m^'al.  Thus,  the 
thrc(;  great  hydro-carbous  arc  fat,  sugar,  and  starch;  but 
fat  is  found  with  lean  (lesh  in  animals  and  with  albumin- 
ous matter  in  seeds,  both  of  which  are  rich  in  nitrogen: 
whilst  sugar  and  starch  never  exist  alone,  but  always  with 
juices  and  tissues  containing  nitrogen,  from  which  they 
may  be  separated  by  artificial  means.  Ili-nce,  whilst  one 
kinti  of  food  miiy  contain  a  far  greater  pniportion  of  ni- 
trogen than  another,  and  may  therefore  ha  pur  rxcfUncv  a 
nitrogenous  food,  all  fooils  contain  carbon  or  hydrogen,  or 
both,  in  large  quantities,  and  are  therefore  heat-generators. 
The  classificati<m  of  fooils  on  their  ehemii*al  ennstituents 
is  thus  shown  to  l)e  of  cumpiiratively  little  importance,  and 
as  we  proceerl  to  further  reganl  their  origin  from  vegetables 
and  animals,  the  same  fact  will  be  yet  more  evitlent.  A 
vegetable  food  is  derived  from  the  soil  and  air.  and  when 
eaten  bccotnes  llesh  :  but  when  we  eat  the  (lesh  of  animals 
we  eat  that  which  was  previously  derived  from  vegetables, 
and  we  may  therefore  be  said  to  oat  vegetables  specially 
prepared  and  transformed  by  animals  for  our  use.  When 
the  refuse  of  flesh  is  eventually  given  to  the  earth,  it  again 
produces  vegetables,  iinil  thus  the  round  of  creation  and 
transformation  of  food  is  eouiplete.  This  iinpliei'  that 
vegetable  and  animal  foods  have  the  same  elements,  or  are 
capable  of  transf4>rnnition.  the  one  into  the  other;  and  (to 
bread,   meat.  ;iiid  iiillk,  h<uv(\ri-  diffeient    in  appearance, 


have  their  essential  elements  in  common.  It  also  leads  to 
the  inference  that  as  animal  food  is  a  nearer  approach  to 
the  comjiosition  of  our  own  bodies,  it  should  be.  as  it  is, 
more  readily  und  quickly  appropriated  by  us  than  vege- 
table food.     It  is  also  a  more  compendious  food. 

Foods  will  be  eoiisiilered  in  this  article  under  the  two 
general  heads  of  solids  and  fluids,  the  former  being  divided 
into  three  classes,  according  to  their  source — viz.  mineral, 
vegetable,  aud  animal. 

I.  Solid  Foods. 
A.  Miiteraf  Fo'td. — The  bones,  nearly  every  soft  tissue, 
and  the  blood  require  mineral  matters  combined  with  acids, 
and  foods  supply  them  in  about  the  following  proportion: 
Common  salt,  or  chloride  of  sodium,  is  found  in  water  and 
in  many  animal  and  vegetable  substances,  but  it  is  usual 
to  eat  from  one-ttuarter  to  one-half  an  ounce  daily  with 
our  food.  Potash  is  supplied  by  lemons,  oranges,  grapes, 
pineapples,  strawberries,  mulberries,  tamarinds,  apples, 
and  nearly  all  fruits,  as  well  as  by  potatoes,  cauliflowers, 
cabbages,  cucumbers,  artichokes,  asparagus,  rhubarb,  and 
nearly  all  garden  vegetables.  Sulphur  is  contained  in  al- 
bumen (as  the  white  of  eggs),  fibrine,  and  easeine  in  propor- 
tions of  ."U  to  7  parts  in  lOOO.  Iron  enters  into  the  com- 
position of  most  vegetable  foods,  as  potatoes,  carrots, 
cucumbers,  peas,  cabbages,  and  mustard,  and  into  many 
animal  substances,  as  milk  and  flesh.  Alumina  exists  in 
carrots,  aud  silica,  or  flint,  in  potatoes,  wheat,  rice,  and 
numerous  vegetable  structures.  Phosphorus,  when  com- 
bined with  a  base,  as  lime,  magnesia,  soda,  potash,  etc.,  is 
found  in  nearly  all  vegetable  and  animal  foods.  Thus, 
there  are  in  blood  0.14;  barley,  rice,  and  oats,  0.22  to  l.o2  ; 
milk.  O.o6;  wheat,  O.S  to  2.0;  potatoes,  2.5;  easeine.  13.2; 
and  in  bones,  27  to  72.  It  is  also  found  in  fibrine,  albumen, 
the  brain,  and  numerous  other  structures  of  the  bodies  of 
animals. 

From  this  statement  it  follows  that  whilst  the  need  of 
the  body  for  mineral  matter  may  be  supplied  in  very  differ- 
ent quantities,  a  mixture  of  foods  is  the  most  fitting;  aud 
with  such  we  may  be  assured  that  a  sufficient  quantity  is 
afl'orded.  But  of  all  classes  those  which  contain  fresh  vege- 
table juices  appear  to  be  the  most  important,  for  without 
them  the  nutrition  of  the  body  cannot  be  long  maintained. 
li.  Vvijetahlc  Foods. — The  lowest  classes  of  vegetables 
which  supply  man  with  food  are  the  lichens,  fungi,  mosses, 
and  sca-wceds.  Lichens  and  mosses  are  ordinary  articles 
of  food  in  the  northern  regions,  as  in  Lapland  and  Green- 
land, and  supply  food  to  man  and  beast  for  several 
months  in  the  year.  Iceland  moss  {Crtran'n  hfandicn) 
has  long  been  appreciated  in  more  southern  climates  for 
its  mucilaginous  quality,  and  is  eaten  alone,  as  an  infusion 
in  hot  water,  or  made  into  various  compounds,  as  Iceland 
moss  cocoa.  It  is  deficient  in  flavor,  and  requires  the  ad- 
dition of  sugar  and  a  condiment,  but  it  produces  a  more 
valuable  infusion  than  linseed  tea.  Ueindeer  moss{fVtt- 
dituia  r<tn(jfj'crin<i)  has  similar  qualities,  but  is  inferior  as 
a  nutriment,  since,  whilst  the  former  yields  about  :iO  per 
cent,  and  the  latter  has  only  about  1  per  cent,  of  starch,  the 
potato  usually  contains  about  IS.O  or  11*. 0  per  cent,  of 
starch  :  it  is  inferior  in  that  respect  to  Iceland  moss.  Irish 
or  carrageen  moss  (Cfioudtuis  cn'i/puH)  (a  seaweed),  is  not 
equal  in  nutritive  value  to  Iceland  moss,  but  is  a  well- 
known  article  of  food  or  physic.  Sca-wceds  have  long 
been  in  use  as  food  in  Scotland  and  the  more  northern 
islands  of  Europe,  particularly  when  other  vegetable  foud 
is  scarce.  They  have  al.-o  been  used  in  jteriods  of  aiuin- 
dance  by  a  few  persons,  so  that  laver  {/'•uphi/rn  Utriuitttn 
antl  ritft/Hrin)  is  eaten  with  roast  meat  at  the  most  luxuri- 
ous tables.  There  arc  many  edible  sea-weeds,  but  as  all 
have  a  bitter  flavor,  which  soda  only  partially  removes, 
they  are  not  likely  to  be  generally  used  as  fou»l.  They, 
however,  rank  very  high  in  nutritive  value,  for  they  are 
said  to  contain  10  to  l.^j  per  cent,  of  nitrogenous  aud  CO  to 
70  per  cent,  of  carbonaceous  matter,  and  therefore  merit 
the  attention  of  countrjes  having  a  wide  seaboard  and  a 
poor  population. 

Mushrooms  (  Fuiuji)  constitute  a  large  class  of  vegetables, 
many  of  which  have  most  attractive  eidors,  and  not  a  fe\v 
very  repellant  odors.  There  is  great  difference  of  opinion 
as  to  their  edible  qualities,  some  asserting  that  nearly  every 
kind  may  be  eaten,  whilst  others  allow  but  one  or  two  kinds, 
and  pai-tieularly  the  eoinmon  eiliblo  muNhroom  of  sunill 
size  {Aijnfirux  ramptMtriH).  Il  is  quite  certain  thai  persons 
have  been  poisoned  by  eating  mushrooms,  ami  thereforo 
that  all  mushrooms  cannot  ho  edible.  In  idieinical  com- 
position this  class  of  vei;ctables  ranks  somewhat  high,  but 
they  are  \t}ry  light  in  structure,  and  from  the  bulk  required 
at  a  meal  einild  not  become  a  necessary  article  of  food. 
They  are  generally  luxuries,  or,  when  made  int(»  kelchup. 
may  bo  called  eoniliments.  Truflles,  whether  white  or  bhoU 
{lihisuphnfjim  album  and  Tuber  cibarhtm),  grow  about  one 
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foot  in  depth  under  ground,  to  the  size  of  a  potato,  and 
are  now  more  fashionable  than  useful  food. 

Succulent  Vcifetablcn. — This  very  large  class  of  foods  is 
eaten  chiefly  for  their  juices  and  starch,  and  are  prized  ac- 
cording to  the  abundance  of  those  elements  and  their  flavor. 

The  potato  (Solttnnm  tiibei-o/ium)  occupies  the  first  place 
in  temperate  climates,  on  account  of  the  large  quantity  of 
starch  and  potash  which  it  contains,  and  its  agreeable  flavor. 
It  is  a  native  of  N.  and  S.  America,  but  has  become  accli- 
matized in  all  except  very  hot  and  very  cold  climates.  It 
contains  only  about  2.1  per  cent,  of  nitrogenous  matters 
and  salts,  and  is  therefore  not  fitted  to  be  a  sole  article  of 
food.  The  greater  the  specific  gravity  the  larger  is  the 
quantity  of  starch  which  it  contains;  so  that  with  a  spe- 
cific gravity  of  1.123  there  is  24.14:  per  cent,  of  starch, 
whilst  with  a  specific  gravity  of  1.090  the  starch  is  only 
two-thirds  of  that  quantity,  or  16.38  per  cent.  The  sweet 
potato  [Hatntds  oht/i's]  and  the  yucca  are  eaten  largely  in 
America.  The  yam  (Dioscoren  ahita,  batatas,  or  sativa)  is 
a  common  food  in  China  and  many  tither  countries,  and 
contains  a  quantity  of  starch  scarcely  less  than  that  of  the 
common  potato,  but  is  not  equal  to  the  latter  in  flavor. 
Tliero  are  many  edible  tubers  bearing  starch  growing  in 
i^outh  America,  and  also  a  few  in  North  America,  as  the 
prairie  turnip  (Apios  tnherosa),  which  contains  a  larger 
jiroportion  of  edible  matter  than  the  common  potato.  The 
artichoke  {Ci/nara  scnlt/mutt)  is  valued  for  its  flavor,  as  well 
as  for  its  nutritive  qualities,  but  it  is  yet  more  valuable  for 
its  large  proportion  of  salts,  of  which  more  than  one-half 
are  potash,  whilst  the  loaves  yield  40  per  cent,  of  salts  of 
lime.  The  HefiantkuH  tnherosns,  or  Jerusalem  artichoke, 
has  edible  and  quite  nutritious  tubers,  which  are,  however, 
rarely  used  as  human  food. 

The  fruit  of  the  bread-fruit  tree  {Artocarpun  inchn)  and 
of  the  plantain  {Muan  paradisiaca)  may  be  regarded  either 
as  culinary  vegetables  or  fruits,  but  from  the  quantity  of 
nutritive  material  which  they  afl"oriI  they  belong  rather  to 
the  former.  The  brcjid-fruit  is  always  cooked  by  baking  in 
an  earthen  oven  or  on  heated  stones,  and  then  resembles 
wlieaten  bread. 

The  carrot  (Dnuntfi  carotn),  parsnip  (Pastinaca)^  beet 
{Beta  nih/arin),  turnip  (Brasulca),  vegetable  marrow,  and 
])utnpkin  {('nrurbita)  occu\iy  a.  position  between  potatoes 
and  ordinary  green  vegetables,  since  they  contain  a  larger 
quantity  of  starch  and  sugar,  and  are  therefore  more  nutri- 
tious, than  the  latter.  They  are  nearly  equal  in  nitrogenous 
elements — viz.  about  l.."J  percent. — but  in  reference  to  sugar 
they  vary  as  follows:  turnips,  2.1  per  cent.;  parsnips,  5.8; 
carrots,  6.1  ;  and  I)eets,  10.5.  Swedish  turnips  contain 
more  carbonaceous  matter  (starch  and  sugar)  than  the 
white  variety,  but  the  flavor  is  harsher,  though  in  theU.  S. 
the  more  delicate  varieties  are  highly  prized  as  food  for 
man. 

AH  the  well-known  succulent  vegetables,  as  spinach,  tur- 
nip-tops, cabbage  (liraHsica),  broccoli,  cauliflower,  sea-kale, 
tomatoes,  nettles,  lettuce,  dandelion,  endive,  chicory, 
may  be  regarcled  as  nearly  alike  in  nutritive  value, 
whilst  they  vary  extremely  in  flavor,  and  are  chiefly  val- 
uable for  their  fresh  juices.  They  should  be  well  cooked, 
for  if  eaten  in  large  quantity  they  do  not  readily  digest. 
No  part  of  a  dietary  is  more  valuable  than  the  abundant 
supply  of  such  substances,  but  when  eaten  raw  or  in  salad, 
it  should  be  in  moderation.  Cucumbers  (Cnciimts)  are  re- 
garded apart  from  this  class,  since  they  are  always  eaten 
raw.  and  many  believe  them  to  be  injurious  to  health  :  but 
if  prepared  like  other  raw  vegetables,  and  without  vinegar, 
they  rarely  disagree.  Rhubarb  {lUieiuu)  has  the  character 
of  a  fruit  rather  than  a  vegetable,  and  has  juices  so  valu- 
able that  it  is  scarcely  possible  to  eat  too  much  of  it.  Wild 
lettuce  ( Lactncn  Mativa )  is  poisonous,  whilst  when  cultivated 
it  is  both  harmless  and  agreeable. 

Fruits  may  now  be  considered,  since  they  are  more  like 
succulent  vegetables  than  any  other  productions  in  the 
composition  of  their  juices  and  their  uses  in  the  animal 
economy.  It  is  needless  to  cite  them  by  name,  since  they 
are  well  and  widely  known,  and  it  would  be  impossible  to 
refer  to  more  than  a  very  small  proportion  of  them.  No 
products  are  so  universal  and  none  so  agreeable.  All  agree 
in  having  a  larger  proportion  of  sugar  and  vegetable  acid 
than  occurs  in  ordinary  vegetables,  and  flavors  of  infinite 
variety  and  delicacy.  Some,  as  the  date,  are  so  valuable 
as  to  be  a  chief  support  of  life,  but  the  characteristic  of 
the  class  is  to  afi"ord  agreeable  and  refreshing  rather  than 
nutritious  elements.  It  is,  however,  worthy  of  note  that 
in  these  qualities  the  choice  fruits  of  our  gardens  and  hot- 
houses far  excel  those  of  the  products  of  Eastern  climates, 
whilst  the  chemist  has  produced  substances  which  closely 
imitate  the  flavor  of  all  the  most  appreciated  fruits.  The 
following  table  may  be  useful,  as  it  contains  the  percent- 
age quantities  of  water,  sugar,  and  free  acid  in  our  ordi- 
nary fruits : 


Water.  SugBr.        Free  acid. 

Grapes,  generally 79.8  13.8 

Kiauoegen,  ripe 10.59 

White  Austrian 13.78 

Red  Asmannshauser,  ripe 17.28 

Oppenheim,  ripe 13.52 

"  overripe 15.14 

Johannisberg 19.24 

Mulberries 84.7  9.19  1.86 

Bilberries 77.5  5.78  IM 

Blackberries 86.4  4.44  1.18 

Cherries,  black 79.7  10.70  0,56 

"        sweet,  light  red 75.3  13.11  0.35 

Apples,  English  golden  pippin 81.8  10.36  0.48 

English  russets 82.0  6.83  0.85 

Pears,  sweet  red 85.0  7.94  trace. 

Strawberries,  wild 87.0  4.55  1.33 

"  cultivated 87.4  7.57  1.13 

Raspberries,  wild 83.8  3..59  1.98 

*'  cultivated,  red 86.5  4.70  1.3.5 

Plums,  green  gages,  yellow 80.8  2.96  0.96 

large  and  sweet..79.7  3."10  0.87 

Apricots,  large 82.1  1.50  0.76 

small 83.5  2.73  1.60 

Peaches,  Dutch ai9  1.58  0.61 

Gooseberries,  large  red 85.5  8.06  1.35 

"  small 84.8  8.23  1.58 

Currants,  white 83.4  7.12  2..53 

red 85.2  6.44  1.84 

Seeds. — The  seeds  of  plants  have  so  much  in  common 
that  they  may  be  treated  under  one  head,  notwithstanding 
their  infinite  variety  of  flavor  and  diversity  of  production. 
The  most  highly  nitrogeuizcd  seeds  are  peas,  beans,  lentils, 
and  numerous  other  products  of  pod-bearing  plants,  called 
pulses,  or  dahls  and  grain  in  India,  and  frijoles  in  Mexico. 
While  potatoes  contain  about  2  per  cent,  of  nitrogenous 
matter,  peas  have  23  and  lentils  2o  per  cent.,  and  are  the 
most  highly  nitrogeuizcd  natural  foods  known  to  mankind. 
They  are  also  rich  in  starch,  for  peas  contain  55  per  cent, 
of  that  substance.  Whole  nations  are  largely  indebted  to 
these  foods  for  their  highest  nourishment,  and  it  seems  as 
if  the  nitrogenous  vegetable  food  were  more  suitable  to  the 
body  in  hot  climates  than  meat.  The  4  ounces  of  dahls 
which  each  inhabitant  of  a  large  part  of  India  cats  daily 
is  to  the  rice  accompanying  it  that  which  buttermilk  is  to 
the  potato  in  Ireland ;  and  it  is  scarcely  possible  to  over- 
estimate its  value.  The  flavor  is,  however,  somewhat 
harsh  as  compared  with  that  of  fine  wheaten  flour,  and 
with  the  luxurious  habits  of  the  age  the  latter,  although 
aff"ording  less  nutriment,  is  preferred.  The  most  agreeable 
member  of  this  class  in  Europe  is  the  haricot  bean,  which 
is  in  almost  daily  use  in  France,  and  is  served  alone  or 
with  meat  and  sauce.  All  such  foods  require  to  bo  well 
cooked  by  boiling,  and  the  skins  should  be  rejected.  They 
are  deficient  in  fat,  and  being  highly  nitrogenized  demand 
an  abundant  addition  of  that  food.  When  eaten  too  abun- 
dantly and  constantly  they  are  liable  to  produce  skin-dis- 
ease and  indigestion.  The  least  nutritious  seed  in  extensive 
use  is  rice,  for  it  contains  but  6.3  per  cent,  of  nitrogenous 
matters,  and  the  next  is  millet,  with  9  per  cent. ;  yet  these 
substances  supply  the  chief  food  of  more  than  one-half  of 
the  inhabitants  of  the  world.  At  the  same  time  they  sup- 
ply a  proportionally  greater  amount  of  starch — viz.  rice, 
rit.l,  and  millet.  74  per  cent.,  as  against  55.4  per  cent,  in 
peas.  Experience  has  shown  that  whatever  may  be  the 
use  of  nitrogen,  it  is  eaten  less  abundantly  in  hot  than  in 
cold  climates,  whilst  starch,  and  probably  sugar,  are  the 
reverse.  They  are  regarded  as  insufiicient  to  maintain 
strength  in  our  climate.  But  it  is  needless  to  discuss  this 
statement,  since  we  have  substances  which  are  better  and 
cheaper  than  either  rice  or  millet,  and  therefore  do  not 
find  them  necessary  foods.  As  a  part  of  a  dietary  they 
are  agreeable  and  valuable,  but  new  rice  should  not  be 
eaten.  Ground  rice  is  commonly  added  to  fine  wheaten 
flour  to  make  it  whiter.  It  cannot  alone  be  made  into  a 
loaf,  but  small  cakes  and  biscuits  are  prepared  with  it. 
Parched  rice  made  into  aulpawn  is  in  common  use  in  the 
East. 

The  seeds  which  supply  our  staple  vegetable  foods  occupy 
a  position  between  these  and  peas,  and  have  a  close  simi- 
larity in  their  nutritive  qualities — viz.  wheat,  maize,  and 
oats,  which  possess  11  to  12  per  cent,  of  nitrogenous  and 
75  to  80  per  cent,  of  carbonaceous  matter.  They  di0"er  in 
flavor,  so  that  both  maize  and  oats  are  said  to  be  rough, 
whilst  wheat  has  a  softer  and  perhaps  sweeter  flavor;  and 
although  wheat  has  the  preference,  wherever  it  is  grown 
each  kind  of  corn  has  its  advocates.  Regarded  simply  as 
nutritive  foods,  one  may  be  substituted  for  the  other,  but 
in  practice  they  are  not  interchangeable.  Thus,  wheat 
when  ground  can  be  made  into  loaves,  biscuits,  and  pie- 
crusts, whilst  maize  and  oat  meal  are  made  only  into  small 
or  thin  cakes.  Moreover,  wheaten  bread  may  be  eaten 
alone  with  a  relish,  whilst  corn  cake  and  oat  cake  are  re- 
pulsive unless  accompanied  by  fat,  milk,  or  sweets.  This 
appears  to  be  due  to  the  greater  ease  with  which  the 
starch-cells  in  wheaten  flour  are  acted  upon  by  heat  and 
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water,  so  as  to  become  a  soft  and  homogeneous  mass, 
whilst  both  maizo  and  oat  meal  remain  rough  and  gritty 
unless  cooked  for  a  much  longer  period  and  with  tho 
grains  loosely  separated. 

Hread  which  is  made  from  wheat  may  have  all  or  any 
part  of  the  husk  or  bran  of  the  grain  in  it.  If  there  bo 
much,  it  is  called  brown  bread,  and  as  the  flinty  covering 
of  the  bran  is  intligestiblc,  it  is  very  apt  to  cause  purging, 
and  is  tho  rich  rather  than  the  poor  man's  food.  Whito 
flour  has  lost  the  nitrogen  of  the  bnin,  but  it  is  more  di- 
gestible, and  therefore  more  usuful,  and  probably  the  most 
nutritious  kind  is  that  known  as  seconds  or  households. 
Fourteen  pounds  of  fine  white  flour  should  make  lOJ  to  20 
pounds  of  brt'ail.  Passover  cakes  are  made  from  the  finest 
and  purt'st  Hour.  Oat  meal  is  never  met  with  entirely 
devoid  uf  the  hard  and  indigestible  skin,  to  which  also  it 
owes  its  high  percentage  of  nitrogen;  but  when  the  whole 
grain  lias  boon  decorticated  it  is  known  as  groats.  Maizo 
is  the  only  grain  under  consideration  which  is  eaten  whole 
in  its  unripe  condition  and  wht-n  full  of  milky  juices,  but 
whole  ripe  wheat  is  stet-ped  in  water  to  make  frumenty, 
and  both  tho  uat  grain  and  the  skin  of  tho  out  meal  aro 
used  to  make  foods  in  Wales  and  Scotland  under  the  name 
of  aowtuiH  and  tuirttn  or  sli/nini.  Very  valuable  prepara- 
tions for  infants'  food  and  puddings  are  now  made  from 
them,  as  corn  tlour  and  semoliua. 

The  nutritive  qualities  of  all  these  grains  vary  with 
climate  and  season,  so  that  moderately  hut  nnd  tlry  climates 
and  seasons  produce  the  best  wheat,  and  the  highlands 
better  oats  than  tho  lowlands.  Tho  (urtl/fii  is  a  cake  pre- 
|iared  in  Mexico  and  Soutli  America  with  ground  maize, 
whilst  johnny  cake  aud  corn  bread  aro  commonly  made  in 
North  America  from  the  same  grain. 

Rye  and  barley,  although  inferior  grains,  are  largely 
eaten  by  the  poorer  inhabitants  of  Northern  and  Central 
Europe.  Their  proportion  of  nitrogenous  matter  is  only 
from  7  to  8  per  cent.,  and  therefore  but  little  exceeding  that 
of  rice  and  millet,  whilst  the  carbonaceous  is  7S  to  80  per 
cent.  An  improved  food  is  made  by  a  mixture  of  rye  and 
wheat  called  musUu,  which  is  in  use  in  Northumberland 
and  North  Yorkshire,  ancl  it  is  not  unusual  to  add  a  little 
rye  meal  to  wheat  meal  in  making  bran  bread,  with  a  view 
not  to  increasing  the  nutritive  value  of  tho  latter,  but  to 
keep  tho  bread  moist.  The  Norwegian /?o^^eyror/,  or  cream 
porridge,  is  made  by  boiling  barley  meal  in  cream,  during 
which  process  it  is  stirred  with  a  yrotiWiV-/:  twisted  between 
tho  palms  of  the  hands. 

The  following  table  shows  tho  percentage  composition 
of  the  chief  representatives  of  this  class  of  seeds  and  foods : 

CarboDftceous,  lucludlng 
Water,  Nitrogenous.  iJugar.     Starch,        Fat.       Snltn. 

Maize 14         11.0         0.4         64.7         8.1         1.7 

Millet 13  9.0                 74  2,fi  2..1 

Rice 13  6.3  0.4  79.1  0.7  0.5 

Oatmeal 15  12.6  5.4  5S.4  5.6  3.0 

Wheateti  flour,  seconds.15  10,8  4.2  66.3  2.0  1.7 

"Wheaten  bread 37  8.1  3.6  47.4  1.6  2.3 

Barley  meal 15  6,3  4.9  G9.4  2.4  2.0 

Rye  meal 15  8.0  3.7  69.5  2.0  1.8 

A^ij^«. — There  are  numerous  seeds  which  are  regarded  as 
fruits  fnun  their  agreeable  flavor  and  unfitness  to  be  eaten 
as  standard  articles  of  food,  such  as  the  cocoa-nut  (Ooron 
uu'-f'/tTii),  Itrazilian  nut  { liprth'iUrtia  rxcelnn),  earth-nut 
{ArtirhiH  fii/p'>;f!rn),  walnut  (Ju;/fniiM),  chestnut  {CaMttDien), 
and  ahuonds  ( Ami/f/iln/itit  ronnininia  and  ttnitirn),  constitut- 
ing a  very  largo  class,  and  found  in  almost  every  part  of 
tho  world  except  the  extreme  N.  and  .S,  They  arc  rich  in 
albuminous,  saccharine,  and  fatty  elements,  and  sujiply  a 
much  larger  quantity  of  nutriment  than  our  ordinary 
cereals.  The  cocoa-nut  is  doubtless  the  mont  valuable 
nut  in  hot  countries,  both  as  yielding  fluid  an(l  solid  food, 
besides  oil  and  fat  for  commercial  purposes;  whilst  tho 
edible  chestnut  is  the  most  useful  in  temperate  climates, 
and  su|iplies  a  larger  proportion  of  star<;h  and  smaller 
proportion  of  fat  than  the  cocoa-nut.  Tho  nutritive  value 
of  these  proilucts  has  not  yet  hccn  sufliciently  appreciated. 

Sl'trrhtf  Fnofln. — Foodn  ivhich  arc  composed  almost  ex- 
clusively of  starch  are  artificial,  for  they  mu^t  be  prepared 
by  man  from  natural  foods.  Such  are  sago,  tapioca,  arrow- 
root, cassava  meal,  anrl  manioc.  None  are  absolutely  dt^s- 
litute  of  nitrogen,  hut  the  quantity  is  so  small  that  it  may 
he  practii-ally  discanlcd  in  our  calculations.  Sago  is  oh- 
tained  from  several  pahns  by  beating  and  washing  the 
pith,  whilst  all  tho  others  are  extracted  from  the  roots  of 
plants.  Arr(nv-root  is  jircparoi!  from  the  .\fiiniuf<i  nruuf/hift- 
c'l,  or  even  the  potato,  an  <1  the  others  from  the  .Tntrttphu  and 
other  oupintrbiaci-oufl  plants,  whi<'h  contain  poisononwjuices 
until  expelled  by  heat.  The  proee«fl  in  the  same  in  all  — 
viz,  to  beat  tlie  root  and  wash  and  dry  the  fecula.  The 
size  and  color  of  the  grains  depend  upon  (he  mnde  of  prepa- 
ration.    All  are  practically  equal  in  nutritive  value,  but 


Bermuda  arrow-root  is  preferred  in  the  market.  These 
foods  may  be  readily  distinguishecl  from  each  other  by  tho 
microscope,  which  shows  the  figure  and  size  of  the  starch- 
coils.  As  all  arc  really  starches,  their  respective  values  de- 
pend ujion  flavor  and  abundance  in  the  market,  and  not  tipon 
their  relative  usefulness  in  the  system.  All  alike  require 
to  be  sufficiently  cooked,  so  as  to  burst  the  cells  and  to 
thicken  the  fluid  in  which  they  are  macerated,  and  for  the 
use  of  young  infants  must  be  given  with  milk  and  other 
nitrogenous  food.  Hence,  they  are  of  even  less  value  than 
the  potato  as  separate  foods,  but  as  adjuncts  are  most 
agreeable,  and  therefore  useful. 

Sugar  is  found  in  almost  every  kind  of  vegetable  foods, 
but  particuliirly  in  fruits,  where  it  is  called  fruit  or  graj)o 
sugar:  in  the  sugar-cane  {Sdcchanim  ojffn'naritni)  and 
Chinese  sugar-grass  (Sorr/hum  ttarrharatnm),  where  it  is 
known  as  cane-sugar;  and  in  milk,  as  milk-sugar.  Tho 
composition  of  sugars  varies  onlj-  in  the  elements  of  water, 
and  that  of  cane  is  CizIlnOu;  Init  all  are  not  equal  in 
sweetening  properties.  The  quantities  ]>er  cent,  found  in 
certain  foods  are  as  follows:  raw  sugar.  0.');  treacle,  77; 
buttermilk,  6.4;  carrots,  fi.l  ;  parsnips,  5. S  ;  oatmeal,  5.4; 
skim  milk,  5.-1;  new  milk,  5.2;  barley  meal,  4, 'J;  wheat 
flour,  4.2;  rye  meal.  3.7;  whcaten  breatl,  3.0;  potatoes, 
3.2;  turnips,  3.1;  peas,  2.0  ;   Indian  meal  and  rice,  0.4. 

The  largest  source  for  the  sugar-market  is  doubtless  tho 
sugar-cane,  and  the  next  beet-root  {liftn  fnlfjnns),  but  a 
considerable  quantity  is  obtained  in  North  America  from 
the  sugar-maple  {.leer  nacchaiinum).  In  India  much  is 
extracted  from  the  juices  of  various  palm  trees,  and  particu- 
larly of  tho  wild  date  and  the  Ariinj(t  tmcchfuiftru.  The 
juice  is  expressed  from  the  whole  substance  of  the  cane  and 
beet-root  by  great  pressure,  whilst  the  tree  of  the  sugar- 
maple  is  tapped  for  the  exudation  of  the  juice,  and  the 
male  flower  of  the  palm  is  cut  otf  for  the  same  jmriiose.  In 
all  cases  there  are  impurities  with  the  sugar,  which  arc  ex- 
tracted by  the  addition  of  quicklime  and  by  the  removal 
of  a  scum  which  arises  with  turious  boiling.  The  liquor  is 
then  evaporated  and  crystallized  in  vacuum  pans.  leaving 
an  uncrystallizable  sugar  in  the  form  of  trencle.  The  crys- 
tals are  further  purified,  either  by  the  aid  of  moist  clay  or 
by  tho  centrifugal  process.  Refined  or  loaf  sugar  is  puri- 
fied by  treating  the  dissolved  crystals  with  bullocks'  blood, 
and  again  concentrating  and  crystallizing  in  tho  vacuum 
pan,  and  the  uncrystallizable  syrup  is  removed  from  tho 
crystals.  That  kind  of  raw  sugar  is  tho  best  which  has  the 
largest  crystals  and  the  least  prop<)rtion  of  moisture:  and 
of  loaf  sugar  that  which  is  the  whitest  and  hardest.  Golden 
syrup  is  producecl  in  refining  sugar. 

Honey  is  not  tho  product  of  the  bee,  as  many  believe,  but 
is  sinijdy  collected  by  that  useful  insect  from  flowers,  and 
has  a  flavor  varying  with  its  source.  Some  of  the  finest  is 
obtained  from  Mount  Hymettus  in  (ireece,  whilst  that  pro- 
cured from  certain  plants,  as  the  azaleas^  is  said  to  bo  poi- 
sonous. 

Manna  as  ordinarily  obtained  is  derived  from  tho  juices 
of  the  manna  ash,  growing  in  Soiilhern  Kiiropi-,  It  is  also 
found  as  a  deposit  upon  the  trees  and  ground  under  certain 
conditions  of  weather  and  climate,  when  it  is  in  grains  as 
small  as  a  coriander-seed,  and  if  not  carefully  j)icked  will 
be  mixed  with  other  substances.  Its  peculiar  substance  is 
called  munnite. 

('.  Animtif  Foofh. — All  kinds  of  flesh  have  their  essential 
properties  in  common,  and  for  ordinary  dietetic  purposes 
are  interchangeable;  but  as  lean  corresponds  with  lean 
and  fat  with  fat.  the  true  distinction  is  the  proportion  of 
one  to  the  other:  thus,  there  is  the  largest  proportion  of 
fat  in  tho  pig,  and  a  greater  in  sheep  than  oxen  as  ordi- 
narily fed  and  when  ready  for  the  luiteher.  Tho  same 
(luantity  of  food  produces  a  larger  quantity  of  fat  in  one 
than  in  the  other:  thus,  with  10{)  pounds  of  nitrogemuis  food 
the  pig  produces  13.5  pounds  of  fat.  the  sheep  1.2  ]»ounds, 
and  oxen  4.1  ])ounds,  while  tho  same  quantity  of  carbo- 
naceous nmterial  produces  18.5  pounds, '0.4  pounds,  and  7.2 
pounds  in  the  three  claj^ses. 

The  flesh  of  all  animals  consists  of  bundles  of  extremely 
fine  lubes  which  contain  tho  meal  juices.  The  better  tho 
breed  and  feeding,  tho  richer  aro  the  juices  in  flavor  and 
fat,  whilst  the  older  the  animal,  the  tougher  are  tho  fibres 
or  tuboH  and  the  tissue  which  connects  them.  Kach  class 
of  iinitnals  has  its  own  special  charaeters,  hut  the  quantity 
of  nieiit  depends  Upon  these  two  eoU'litions.  This  is  true  of 
the  nitrogenmis  part  of  an  aiilnial,  Iml  the  fat.  which  is 
oarbonaceons,  is  nitrogenous  only  to  the  extent  of  the  fine 
tissues  in  which  it  is  contained.  iJoef  has  always  been 
regarded  as  the  kind  of  flesh  which  gives  tlie  best  nutri- 
ment to  the  eater,  whilst  muKoii  and  iioultry  are  softer  in 
texture  and  more  delicate  in  flavor.  'I  In*  flesli  of  wild  an- 
'imals  approaches  to,  if  it  does  not  excel,  beef  in  nutritious 

Dualities,  but  it  is  almost  always  harder,  and  requires  a 
egree  of  decomposition  to  separale  its  flbrea.    The  rich 


198 


FOOD. 


flavor  of  wild  game  seems  to  be  duo  chiefly  to  the 
activity  of  the  animal,  and  is  nearly  lost  with  domesti- 
cation. Pork  and  veal  have  always  been  regarded  as 
less  digestible  than  beef,  but  this  dejiends  upon  the  quality 
and  age  of  the  animals.  Some  pieces  of  pork  are  h.ard, 
and  masticated  with  difficulty,  whilst  other  kinds  are  solt, 
and  easily  crushed  by  the  teeth.  Very  young  veal  has 
fibres  so  soft  that  the  teeth  can  scarcely  grind  them,  whilst 
a  calf  eio-ht  or  ten  months  old  afl'ords  meat  as  easily  masti- 
cated and  <ligested  as  mutton. 

The  juiecs  of  flesh  are  obtained  when  making  beef-tea 
and  Liebig's  extract  of  meat.  In  the  former  the  meat  is 
cut  into  extremely  small  portions  and  heated  for  some  time 
with  a  little  water,  whilst  in  the  latter  the  flesh  is  boiled 
down  and  all  the  fat.  flbrin,  and  albumen  removed.  Both 
contain  nearly  all  the  salts  which  were  present  in  the  flesh, 
but  the  latter  has  a  larger  portion  of  extractives,  contain- 
ing the  peculiar  flavor  of  the  meat.  Liebig's  extract  is 
vahiablc  as  a  nervine  stimulant  and  meat  flavorer,  but  is 
not  a  rich  nutrient  in  the  ordinai-y  sense  of  the  word,  and 
should  not  bo  depended  upon  to  serve  as  food  without  ad- 
mixture of  other  nutritious  substances. 

The  flesh  of  fish  contains  more  phosphorus,  and  difi'ers 
little  from  that  of  animals  in  chemical  composition,  but  much 
in  texture  and  flavor,  and  the  nearest  approach  is  found 
in  salmon  and  sturgeon.  The  proportion  of  fat  and  oil  to 
flesh  is  in  some  kinds  greater  than  that  of  quadrupeds,  for  [ 
the  ccl  contains  50  per  cent.,  herring  30  per  cent.,  and  a  I 
s.almuu  in  fine  condition  10  to  20  per  cent.  White-fish 
usually  contains  less  than  red-blooded  fish,  but  some  of 
the  former,  as  the  cod.  lay  up  a  large  store  of  oil  in  the 
liver.  Fish  is  rich  in  phosphorus.  On  the  whole,  fish  is 
excellent  food,  but  not  equal  to  flesh,  nor  suflicient  to  main- 
tain full  health  and  strength.  Leprosy  is  found  chiefly  in 
fish-eating  and  poverty-stricken  populations.  The  roe  of 
fish  is  a  luxury,  and  contains  both  albuminous  and  fatty 
matters,  and  when  obtained  from  the  sturgeon  and  some 
other  fish,  and  prepared,  is  called  cun'are.  It  is  eaten  raw 
iu  ."^wedeu  and  Kussia  as  an  appetizer  before  dinner.  The 
gelatinous  parts  of  fish,  as  the  head  and  fins,  are  also  much 
prized,  hut  unless  eaten  in  great  quantity  do  not  snflice  for 
a  meal.  When  fish,  as  herring,  is  cheap,  it  is  the  cheapest 
of  all  animal  foods  iu  the  market  in  proportion  to  the  nu- 
triment contained  in  it,  but  its  price  is  subject  to  great 
variation.  Oysters  are  delicacies  rather  than  necessary 
food,  whilst  lobsters  and  similar  shell-fish  are  too  indi- 
gestible to  bo  eaten  by  some  persons  with  impunity. 

Eggs  consist  chiefly  of  albumen,  but  the  yolk  contains 
oil,  and  there  are  also  sulphur  and  other  elements  which 
have  a  certain  nutritive  value.  They  are  not  fitted  to 
supplant  flesh,  but  rank  next  to  fish.  All  have  the  same 
nutritive  value  in  proportion  to  their  size,  hut  some  are 
repelling  in  flavor,  as  those  of  fish-eating  birds,  whilst 
others  are  delicious,  as  those  of  well-bred  and  well-fed 
barndoor  fowls.  Those  of  the  plover  are  amongst  the  most 
delicate  in  flavor.  It  is  not  desirable  that  they  should  be 
boiled  hard,  unless  to  be  grated  down,  but  they  m.ay  be 
boiled,  as  in  puddings,  when  well  divided  into  the  serai- 
liquid  state.  The  highly  nutritious  quality  of  an  egg  may 
bo  appreciated  from  the  following  percentage  analysis,  and 
but  few  know  that  it  contains  so  large  a  proportion  of  fat 
as  is  shown  in  the  following  statement :  thus,  dry  matter, 
30:  dry  fat,  11.0;  carbon,  17.52,  or  carbon  and  nitrogen 
reckoned  as  carbon,  20.56;  mineral  matter,  1.4;  nitrogen, 
2.0 ;  besides  water. 

Gelatine  is  a  very  valuable  food,  notwithstanding  the 
erroneous  inferences  which  have  long  been  made  from  the 
report  of  the  French  gelatine  commission,  and  in  compo- 
sition is  practically  identical  with  albumen.  Isinglass  from 
the  gut  of  the  sturgeon  is  the  best  form  of  it,  but  in  China 
certain  birds'  nesls,  with  which  soup  is  made,  have  the 
preference.  It  is,  however,  usually  obtained  from  the  bones, 
skins,  and  hoofs  of  animals,  of  which  it  constitutes  about 
one-half. 

Caseine  is  obtained  principally  from  milk,  but  exists 
largely  in  peas  and  almonds,  and  has  the  same  nutritive 
character  as  albumen  and  gelatine.  As  ordinarily  found 
in  cheese,  it  is  mixed  with  a  proportion  of  fat  (butter), 
and  by  drying,  as  well  as  by  decomposition,  .acquires  a 
flavor  very  difi'erent  from  that  of  fresh  curd.  Whilst  the 
latter  may  be  eaten  with  impunity,  the  former  is  digested 
with  difficulty  and  requires  careful  mastication.  Skim- 
milk  cheese  contains  a  larger  proportion  of  nitrogenous 
and  a  less  proportion  of  carbonaceous  matter,  as  shown  in 
the  following  percentage  analysis : 

Water.    Nitrogen.         Fat.  Salts. 

New-milk  cheese,  very  good 36  2SA  51.1  4.5 

Skim-milk  cheese «  W.S  6.3  4.9 

The  proportion  of  fat  varies  much  in  the  best  kinds  of 
cheese,  as  from  IS. 7  in  Neufehatel  to  32.3  in  Roquefort, 
whilst   in  au  ordinary  Cheshire  cheese  it  is  26  per  cent. 


The  ohemical  composition  of  all  these  elementary  sub- 
stances, and  also  of  flesh  if  perfectly  freed  from  fat,  is  al- 
most identical,  and  may  be  illustrated  by  that  of  albumen, 
which  is  C,  53.4;  H.,  7.0;  0.,  22.1  ;  and  N.,  15.7.  Hence, 
the  nitrogenous  element  is  somewhat  more  than  one-sixth, 
and  the  carbonaceous  more  than  one-half  of  the  dried  sub- 
stance. 

Offul. — The  ofl"al  of  animals  are  the  head,  feet,  liver, 
lungs,  and  heart,  whilst  the  blood  and  bowels  may  be  add- 
ed to  the  list  for  dietetic  purposes.  The  heart  consists  of 
muscular  fibre  or  flesh,  having,  however,  a  firmer  texture, 
is  not  so  easily  masticated,  and  is  much  inferior  to  other 
flesh  as  food.  The  lungs  and  liver  consist  largely  of  al- 
buminous, and  the  head  and  feet  of  gelatinous  matter,  and 
whilst  not  equal  to  flesh  are  very  good  foods,  and  might  be 
eaten  by  the  poor  more  largely  than  at  present  with  advan- 
tage. Tripe  is  prepared  chiefly  from  the  stomach  of  the 
ox,  and  contains  much  fat  as  well  as  albuminous  and  gelat- 
inous substances.  Its  flavor  is  delicate,  and  it  is  quickly 
digested.  Blood  is  less  valuable  as  a  food  than  any  of  the 
foregoing,  but  as  it  contains  all  the  elements  under  dis- 
cussion, besides  iron  and  other  valuable  mineral  matters, 
it  should  be  eaten.  When  heated  to  212°  F.  it  loses  any  dis- 
eased taint  that  it  might  have  acquired.  The  nutritive  ele- 
ments in  liver  and  tripe  m,ay  be  ascertained  from  the  fol- 
lowing percentage  analysis,  and  compared  with  a  similar 
one  on  \  cgctable  foods  already  given  : 

Water.    Nitrogenoui.        Fat.  Salts. 

Ox  liver 74  13.9  4.1  3.0 

Tripe 68  13.2  111.4  2.4 

The  next  is  a  more  elaborate  analysis  of  fresh  blood  (per 
cent.):  water,  77.9;  fibrine.  0.22;  fatty  matter,  0.16:  sero- 
line,  0.002;  phosphorized  fat,  0.04!) ;  cholestcrine,  0.009; 
saponified  fat,  0.1 ;  albumen,  6.94;  blood-corpuscles,  14.11 ; 
extractive  matters  and  salts,  0.08  ;  chloride  of  sodium,  0.31 ; 
other  soluble  salts,  0.25;  earthy  phosphates,  0.033:  iron, 
0.057. 

The  time  required  for  the  digestion  of  these  animal  sub- 
stances was  well  investigated  by  Dr.  Beaumont,  with  the 
following  results:  pigs'  feet  and  tripe,  1  hour;  whijiped 
eggs,  salmon-trout,  and  venison  steak,  11  hour.";  ox  liver 
and  dried  codfish,  2  hours;  roasted  eggs,  2j  liours  ;  turkey, 
gelatine,  goose,  sucking  pig,  and  lamb,  2i  hours;  fricas- 
seed chicken  and  boiled  beef,  2i  hours ;  roasted  beef  and 
boiled  mutton,  3  hours  ;  roasted  mutton,  3i  hours  ;  stewed 
oysters,  cheese,  hard-boiled  or  fried  eggs,  3i  hours;  fried 
beef,  boiled  and  roasted  fowls,  roasted  ducks,  4  hours ;  and 
pork,  OjJ  hours. 

/'„,.,. — The  richest  hydro-carbonaceous  food  is  fat,  for  its 
elements  are  C77,Hi2.0n.  whilst  those  of  starch  and  sugar 
are  respectively  Ce.Hio.Os  and  Cn.Hn.Ou.  It  is  customary 
to  reckon  fat  as  equal  to  two  and  a  half  times  its  weight 
of  starch.  All  fats  have  nearly  the  same  composition  when 
freed  from  water  and  the  tissues  in  which  they  are  contain- 
ed, so  that  one  may  be  substituted  for  another;  but  they 
differ  in  flavor  and  the  temperature  at  which  they  liquefy. 
So  also  oils  remaining  liquid  at  ordinary  tem]ieraturcs  may 
bo  eaten  instead  of  solid  fats.  The  fats  of  meat,  butler, 
lard,  and  dripping  are  the  fats  in  most  general  use.  and  in 
their  natural  state  the  last  contains  the  greatest  proportion 
of  the  hydro-carbons,  since  it  has  the  least  proportion  of 
water,  the  fat  of  meat  is  selected  simply  for  its  flavor,  but 
butter  varies  with  its  manufacture,  since  it  may  contain  i 
an  ounce  to  3  ounces  of  water  and  i  ounce  to  2  ounces  of 
salt  in  the  pound.  Its  flavor  is  due  largely  to  the  food  of 
the  animal — as,  for  example,  turnips— and  the  nature  of  the 
animal,  for  it  has  a  much  stronger  flavor  when  produced 
from  the  goat  or  the  bufTalo  than  from  the  cow.  A  clarified 
butter  called  r//ice  is  used  in  India,  but  is  by  no  means  so 
agreealjle  as  our  butter.  It  is  prepared  from  milk  (not 
cream)  by  first  adding  rllii/e,  or  sour  milk,  and  afterwards 
hot  water,  and  by  churning.  In  a  few  days  it  becomes  ran- 
cid, and  is  again  clarified,  and  then  kcjit  for  use  in  closed 
pot's.  Fat  of  every  kind  becomes  rancid,  unless  subjected 
to  some  preserving  process.  Thus,  fine  sugar  is  used  in 
condensed  milk,  salt  is  added  to  butter  and  lard  or  rubbed 
into  pork  or  other  meat  fat,  and  a  patent  has  recently  been 
granted  to  Mr.  Craig  under  which  mutton  or  beef  fat  or 
suet  is  renilered  hard  and  white,  and  may  be  kept  almost 
without  further  chemical  change  for  years.  The  quantity 
which  is  consumed  by  an  adult  daily  is  probably  2  to  4 
ounces  in  temperate  regions,  but  in  cold  climates  as  many 
pounds  .are  eaten  if  obtainable. 

There  are  no  animal  oils  which  are  avowedly  used  as  food 
in  temperate  climates,  but  in  the  far  North  whale  oil  or  seal 
oil  is  taken  either  with  or  without  the  solid  mass  which 
constitutes  the  blubber.  Lard  oils  ami  other  animal  oils 
are  used  largely  to  adulterate  vegetable  oils,  and  fish  oils 
arc  used  as  medicines.  Vegetable  oils  arc,  however,  in 
great  request  in  all  temperate  and  hot  climates,  and  are  de- 
;  rived  from  the  seeds  of  many  plants,  and  particularly  from 
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the  pulpy  pericarp  of  the  olive,  and  aro  a  much  more 
agreeable  and  convenient  food  than  butter.  The  finest 
salad  nil,  expressed  troui  the  olive  lierry  williuut  heat,  imd 
the  oil  uf  cucumbers,  are  deliciously  mild  in  lluvor,  and  good 
food.  No  separated  vegetable  lat  is  ordinarily  used  as  food 
in  this  climate,  Imt  both  tat  and  oil  arc  ealen  largely  in 
certain  seeds,  as  the  Brazilian  nut  {liarthoUftin  rj-rtfta), 
the  cocoa-nut  [Cornn  ituri/'i-ra),  and  almonds  {Amifijdnlni). 
Fats  and  oils  derived  from  various  seeds  are  much  more 
commonly  used  in  ludia  and  other  hot  countries  thaa  in 
Europe  and  America. 

CondimentH. — Condiments  nro  rather  adjuncts  to  food  or 
appetizers  than  food,  although  vegetable  substances  used 
therein  aro  nutritious.  This  term  ineludcs  pickles  and 
sauces,  which  aro  almost  innumerable,  beside.s  pejiper,  mus- 
tard, and  vinegar,  alono  or  in  eombination  with  other  sub- 
stances. The  luxurious  habits  of  the  day  lead  to  a  free  use 
of  these  substanees,  but  he  who  woulil  retain  a  natural 
taste  for  food  and  a  good  digestion  should  cither  eschew 
them  or  use  thcni  in  their  milder  forms  and  in  great  mod- 
oration. 

ir.  Fluid  Foods. 

Milk  is  the  type  of  nutritious  fluids,  since  it  contains  all 
the  elements  of  nitrogenous  and  carbonaceous  foods  in  a 
fluid  f((rm.  It  is  therefore  adapted  to  every  condition  of 
man,  but  particularly  to  sueh  us  require  the  immediate  use 
of  food,  as  in  infauL-y  and  when  there  is  not  tinte  for  pro- 
longed digestion.  It  contains  caseiue  and  albumen  as  its 
chief  nitrogenous  elements,  and  sugar  and  fat  as  its  car- 
bonaceous, besides  salts  of  tho  most  valuable  kinds.  The 
proportion  of  each  varies  in  difierent  animals  and  with 
age,  food,  and  climate,  whilst  certain  special  flavors,  as 
hircic  acid  in  goat's  milk,  mark  eaeh  kind.  With  so 
much  variety  it  is  impossiido  to  give  more  than  a  general 
analysis,  hut  eveii  thiit  has  at  least  a  comparative  value,  as 
in  the  following  table: 


Goat 

Sheep 

Mare 

Asa 

Woman.. 
Cow 


Sp.gr. 
+  1000. 

Water. 

Solida. 

3:i..W 

84.49 

l.i.61 

40.98 

83.23 

1G.77 

3:1.74 

UIJ.43 

9..'-.7 

:)4..57 

89. 

10.99 

32.G7 

8)t.9 

10.92 

33.38 

86.4 

13..i9 

Nitrogenous 
cnnipouodN. 

3.51 
6.97 
3.33 
3.66 
3.92 
B.52 


Sugar. 

Fat. 

3.69 

5.C8 

3.94 

S.I3 

3.27 

2.43 

5.05 

1.85 

4.36 

2.66 

3.8 

3.61 

0.61 
0.71 
0.53 
0.54 
0.13 
0.6G 


The  salts  in  milk  are  small  in  quantity,  but  of  the  utmost 
value  in  nutrition,  and  consist  of  the  following  in  101)  parts: 
potash,  2;j.l6j  soda,  C.'.H);  lime,  17.3lj  magnesia,  2.20  j 
eblorido  of  potassium,  14.18j  chloride  of  sodium,  4.7-i; 
phosphoric  acid,  2S.  {0. 

ilumau  milk  is  the  standard  of  comparison  for  the  food 
of  infants,  and  varies  in  quality  wilh  health,  food,  ]»ro- 
duetiorj,  and  anxiety,  but  a  nii.xturt!  of  two-thirds  of  ordi- 
nary cow's  milk  with  one-third  of  water  and  one-half  au 
ounce  of  milk-sugar  or  ciinc-sugur  in  a  pint  is  a  tolerable 
approximation.  Ass's  milk  is  .sometimes  substituted,  and 
equal  parts  of  it  and  cow's  milk  fairly  rejirescnt  human 
milk.  For  ailults  the  milk  of  (ho  cow.  goat,  and  sheep  is 
preferable.  Skininnd  milk  h;is  lost  nearly  all  its  fat  or 
butter,  anil  if  kept  in  hot  weather  lieconies  sour.  The  ad- 
dition of  half  an  ounce  of  suet  in  a  ]iint  niake>'  it  equal 
to  new  milk.  Butti-rmilk  tliffers  little  from  skimmed  milk, 
except  that  it  has  become  more  snur  by  the  transformation 
of  sugar  into  acid,  and  it  is  in  eonslaiit  use  as  a  food  in 
Ireland,  Wales,  and  many  other  countries.  Whey  is  much 
less  valuable,  siiiee  it  has  lost  both  the  fat  an<l  the  cheese, 
but  it  offers  an  agreeable  ucicl  in  warm  weather,  ami  tho 
useful  salts  of  milk.  It  is,  however,  never  abstjlulely  des- 
titute of  fat.  and  caseinc,  and  has  some  iiutriti\i'  \  alne  IVom 
its  milk-sugjir.  i*ruscrved  milk  may  be  niaile  from  either 
new  or  skimmed  milk,  or  with  a  part  only  of  the  cream  re- 
moved. It  may  bo  simply  eondenscd,  so  that  four  jiarts  be- 
come one,  in  which  state  it  will  remain  good  froni  one  lo  four 
weeks,  or  it  may  be  preserved  so  as  to  remain  unilecomj)osed 
for  many  months  by  tho  adihtiou  of  refined  sugiir  and  an 
alkali,  and  by  evaporation.  A  one-pound  tin  conlains  three 
to  f  )ur  ounces  of  sugar,  and  as  sugar  is  destitute  of  nitro- 
gen, the  proporlioM  of  nitrogen  in  the  milk  is  tiius  redueed. 
The  proportion  of  iLitrogen  to  cariion  in  nalural  milk  is 
about  1  to  12,  whieh  is  little  more  than  in  bread,  whilst  in 
Bugar-preservetl  milk  it  is  about  I  to  20;  luid  it  is  moro 
fattening  and  less  Hesh-forming  than  natural  milk. 

7Vff,  Cofftr,  f^iirnii,  Cfioriilittr. — Thcso  substaiices,  from 
whieh  so  large  a  proportion  of  our  beverages  aro  nnide, 
have  elements  in  eonimon  by  whieh  a  sort  of  unity  is  given 
to  the  whole — viz.  th*'  eheniically  idenlieal  eonipounds 
called  thrhir  in  tea  an<i  r,i(f,iur  in  eoffee  ;  while  the  thn,. 
bromine  of  cacat*  and  choe(date,  though  \ty  no  meaiis  of  tho 
same  eomponition,  is  bflievetl  to  have  analogous  effects 
npon  the  animal   eeoiinmy.     Tlio   (pianlity  is  too   sinall  to 


be  regarded  simply  as  a  nutrient,  but  it  is  believed  to  ex- 
ert a  peculiar  action  on  the  nervous  system.     (See  Tka.) 

Tea  should  always  be  prepared  with  water  which  has 
just  begun  to  boil,  and  before  the  air  is  expelled,  and  the 
water  should  be  from  a  running  stream,  and  soft,  or  bo 
softened  by  tho  addition  of  a  pinch  of  cari)onate  of  soda.  It 
has  a  very  powerful  action  on  the  respiratory  system,  by 
which  that  function  is  greatly  increased,  anil  also  over  tho 
nervous  system,  by  both  of  which  wakefulness  is  very  com- 
monly jiroduced.  It  should  be  taken  with  food  after  a  good 
meal,  rather  than  alone  or  when  fasting.  It  is  especially 
fitted  for  warm  weather,  when  there  is  a  desire  to  cool  the 
body,  for  it  jirodiices  ])crspiration.  Europeans  and  .Amer- 
icans drink  a  much  stronger  infusion  than  (he  Chinese,  but 
do  not  do  so  with  impunity,  for  it  is  apt  to  produce  nervous 
and  mental  excitement  and  indigestion,  and  is  not  unfre- 
quently  followed  by  a  reaction  in  which  the  spirits  and 
vital  powers  are  depressed. 

In  pre])aring  cotfee  for  tho  tabic  it  should  bo  freshly 
ground,  and  may  be  mixed  with  one  quarter  of  its  vol- 
ume of  chicory,  and  infused  in  boiling  water  ten  min- 
utes or  longer,  after  which  it  should  be  boiled  for  a 
minute  before  being  served.  Hot  new  milk  should  be 
added  to  it  in  equal  parts.  It  is  a  powerful  respiratory 
excitant,  but  differs  from  tea  in  that  it  tends  to  dry  the  skin 
and  to  increase  the  force  of  tho  heart's  action,  and  thus  it 
more  nearly  resembles  animal  food  than  tea. 

Chicory  has  an  analogous  action  to  eoflee  (but  in  greatly 
inferior  degree),  so  that  the  addition  of  it  to  cofl'ee  is 
not  without  value.  It  is  prepared  from  tlic  root  of  tho 
well-known  vegetable  after  it  has  been  roasted  with  fat, 
drieil   to  a  brown   color,  and   ground   into   powder.     {See 

CoFFKK.) 

Chocolate  and  cocoa  arc  produced  from  the  seed  of  tho 
Cacao  thcohroma,  tho  ])od3  of  tho  ground-nut  Ararhis 
hi/po(/iia,  the  cacao-shrub  of  Zanzibar,  and  other  jdants. 
The  nuts  are  coarsely  broken  and  called  cacao-nuts,  after 
which  they  aro  carefully  ground  umler  a  considerable 
pressure,  and  wilh  wheels  having  a  very  smooth  surface, 
so  as  to  be  reduced  to  au  impal]»abIo  powder.  8ugar  is 
usually  added  in  preparing  cboeolate,  but  not  so  generally 
to  produce  cocoa.  Tho  peculiar  principle  which  they  pos- 
sess is  called  thcohrominc,  of  tho  formula  C7ll8N4(*2.  but 
the  flavor  depends  upon  voliitilc  oils  and  fat,  which  con- 
stitute .'I4r  to  '61  per  cent,  of  the  whole. 

A/rt,lif>l^, — The  limits  of  this  article  do  not  allow  us  to 
do  moro  than  give  a  general  sketch  of  these  important  sub- 
stances, but  the  subject  is  discussetl  at  length  in  our  works 
on  Fu'ul/i  and  Practical  Dictnrtj.  Ordinary  or  et hylic 
alcohol  is  the  product  of  the  fermentation  of  saccha- 
rine substances,  whether  they  bo  mait.  grain,  potato,  beet- 
root, sugar,  or  molasses,  and  comes  over,  mixed  with 
other  compounds,  in  distillation.  Tho  portions  which  dis- 
till early  in  tho  process  aro  the  finest  and  purest,  and  are 
used  for  the  manufacturti  of  the  tinest  essences  and  spirits, 
whilst  the  later  are  mixed  with  nn  increasing  quantity  of 
fusel  oil,  until  at  length  they  aro  flt  only  for  the  manufac- 
ture of  varnish.  Alcohol  is  an  artificial  and  not  a  natu- 
ral product,  anil  in  the  process  referred  to  is  mixed  with  a 
proporliiiu  of  water.  l)ut  it  is  possible  by  a  further  ('roeess  to 
remove  the  water,  when  the  remaining  fluid  is  called  absolulo 
alcohol,  of  the  formula  C.i,ll«.02.  and  speeifjc  gravity  0.7iKt. 
It  is  never  sold  in  this  form  fur  use  as  food,  but  is  mixed 
with  water,  and  when  about  equal  (juantities  of  water  and 
absolute  alcohol  are  added  together.  y)r«»n/  «;»(Wr  is  pro- 
duced, with  a  spcoifio  gravity  of  0.020.  When  spirits  of 
various  kinds  are  manufactured  they  are  preparer!  of  vari- 
ous strengths,  but  usually  brandy  is  imported  at  1°  or  2°; 
whisky  at  proof,  or  10°  over  proof;  rum  at  'lb°  to  :15**  over 
proof;  and  gin  at  17°  under  jiroof;  which  means  that  if  a 
number  of  gallons  of  water  equal  to  the  degrees  over 
proof  wore  added,  tho  result  would  bo  proof  spirit.  The 
retailer  often  lowers  the  quanlily  of  the  spirit  by  adiling 
water,  so  that  ho  may  sell  tho  samo  spirit  at  10°  to  30° 
under  proof. 

It  is  denied  by  many  that  alcohol  is  a  food,  since  they 
say  it  is  not  decomposeil  and  transformed,  but  leaves  the 
body  in  the  same  or  an  analogous  condition  to  that  in  which 
it  entered;  whilst  others  dispute  tlio  inference,  beeuuse 
the  alcohol  administered  in  any  one  experiment  has  in  no 
case  been  all  recovered  in  the  excretions.  In  our  ex- 
periments on  respiration  (he  action  of  aleoliol  when  it 
was  tolerably  |)ure  was  to  slightly  increase  Iho  vital  ae- 
tions,  but  when  niixeil  with  nimdi  fusel  oil  it  diminiHlied 
Ihom.  and  acted  as  a  narcotic  poison.  lis  nclion  was  not, 
however,  regular  and  progressive,  like  that  of  food,  but 
irregular  anil  jerky,  >o  that  it  ralhcr  disturbed  (ban  in- 
creased vital  ai-tiuiis.  It,  however,  exerts  a  physical  ac- 
tion, whieh  in  jtart  goes  temporarily  to  diminish  the  neces- 
sity for  food,  in  Ihiit  it  ilric;4  the  skin  and  thus  saves  lieul ; 
whilst  if  il  be  strong  it  loeatly  sliniulatos  the  mouth,  throat. 
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and  stomach.  It  also  tends  to  harden  food,  and  so  far  to 
interfere  with  the  digestiuu  of  it:  and  it  has  been  proved 
to  lower  the  temperature  of  the  body,  which  is  not  the  cha- 
racteristic of  a  food.  But  alcohol  is  only  one  of  the  ele- 
ments in  this  class  of  fluids,  and  does  not  therefore  give  a 
uniform  character  to  them  all.  The  essential  oils  in  brandy 
and  other  spirits,  which  are  develojted  in  the  manufacture 
or  produced  by  time,  give  approved  flavors,  and  rum  con- 
tains a  large  quantity  of  sugar,  by  which  it  increases  the 
respiratory  actions  in  a  degree  far  beyond  other  spirits. 
Alcohol  remains  in  the  tissues  for  a  period  of  one  or  two 
days,  and  as  the  aim  should  be  to  rid  the  body  of  it,  those 
forms  are  the  best  which  increase  some  diminishing  acti(m, 
as  that  of  the  lungs  or  kidneys.  The  addition  of  juniper 
berries  to  holhmds  and  gin  effects  the  latter  object,  but  if 
habitually  indulged  in  may  go  beyond  the  necessities  of 
the  case  and  bring  on  kidney  disease.  Rum  is  the  least 
hurtful  of  spirits — a  quality  which  is  owing  probably  to  the 
eliminating  action  of  sugar.  Wines,  when  the  product  of 
the  grape  only,  obtain  the  alcohol  whieU  they  possess  from 
the  fermentation  of  tho  sugar  in  the  juice  of  the  grape,  and 
if  the  fermentation  be  complete, no  sugar  remains.  Sugar 
bears  a  proportion  to  the  other  elements  of  the  juice,  and 
as  the  quantity  of  alcohol  produced  is  a  measure  of  the 
sugar,  it  is  also  a  measure  of  all  tho  elements ;  and  there- 
fore, as  is  the  alcohol  in  natural  wine,  so  is  the  value  of  the 
grape-juice.  Thus,  the  wines  of  comparatively  cold  cli- 
mates, as  the  Rhine  and  north  of  France,  do  not  yield 
more  than  9  to  16  per  cent,  of  alcohol,  whilst  those  of 
hotter  climates  and  volcanic  soils,  as  Greece,  yield  26  or  27 
I  per  cent.     The  latter  therefore  are  fuller  in  body  than  the 

former,  and  so  far  should  be  more  valuable  as  food. 

The  salts  in  wine  are  very  valuable  as  food,  as,  for  ex- 
ample, the  tartrates  and  malates  of  potash,  which  give  a 
tartness  (but  not  from  a  free  acid)  to  natural  wines,  and 
are  deposited  with  age,  or  more  rapidly  when  gypsum  (sul- 
phate of  lime)  is  added,  which  sets  free  the  vegetable  acids. 
When  the  wine  is  red  the  coloriug-mattcr  and  tannin  are 
deposited  with  them  and  form  a  crust;  but  in  old  white 
wines  the  tartar  may  bo  seen  as  a  whitish  powder,  moving 
as  tho  bottle  is  turned  up.  The  chief  advantage  of  such 
wines  (apart  from  alcohol),  when  comparatively  new,  lies 
in  these  salts,  but  when  older  in  tho  essential  oils  and 
ethers. 

There  is  a  flavor  and  bouquet  connected  with  each  kind 
of  wine  which  gives  pleasure  to  the  consumer,  and  intro- 
duces it  into  the  class  of  luxuries.  Such  as  are  in  general 
favor  command  prices  far  beyond  their  value  as  food,  and 
indeed  beyond  any  value  besides  that  of  rarity.  Their 
choice  qualities  are  due  partly  to  growth,  for  one  plot  of 
ground  may  produce  flavors  far  superior  to  that  of  an 
adjoining  vineyard  ;  partly  to  selection  of  the  rijiest  grapes 
and  care  in  tho  manufacture  ;  partly  to  the  process  of  ma- 
turation, which  cannot  bo  determined  beforehand ;  and 
partly  to  the  age  of  tho  wine,  and  hence  skill  and  capital 
are  largely  required  to  produce  a  luxurious  if  not  a  dietetic 
wine.  The  production  of  this  class  of  wine  is  must  rapidly 
extending,  and  now  embraces  the  central  parts  of  Europe, 
large  districts  in  America,  as  in  Ohio  and  California.  Italy, 
Greece,  Hungary,  Australia,  and  the  Ci»])e  of  Good  Hope; 
but  hilly  or  mountainous  ranges,  with  a  warm  soil  and 
sunny  skies,  without  extremes  of  heat  and  cold,  are  tho 
most  suitable,  and  tho  limits  may  bo  indefinitely  extended. 

Fortified  wines  (and  therefore  adulterated)  are  those  to 
which  alcohol  is  added  which  was  nut  produced  from  the 
grapes  under  manipulation,  and  which  are  commonly  of  in- 
ferior quality.  Such  are  port,  sherry,  and  madeira,  which 
are  rather  weak  ardent  spirits  or  liquors  than  wines.  Tho 
strength  of  these  wines  is  from  ."iS  to  42  per  cent,  of  alco- 
hol, and  the  objects  of  the  manufacturers  are  to  gratify  a 
taste  for  strong  liquors  and  to  preserve  the  wine.  They 
are  prepared  for  particular  markets,  and  not  for  home  con- 
sumption, so  that  such  port  and  sherry  as  are  sent  to  Eng- 
land are  not  drank  in  the  countries  of  their  production. 
The  alcoholic  strength  of  champagnes  varies  very  much, 
but  seldom  exceeds  20  per  cent. 

A  chief  effect  of  the  addition  of  alcohol  is  to  arrest  the 
fermentation,  and  a  quantity  of  grape-sugar  remains  in 
the  wine  which  may  doubtless  ferment  in  the  Itody,  and  by 
producing  acetic  acid  may  cause  acidity  of  tho  stomach. 
True  champagne  and  other  effervescing  wines  are  prepared 
from  ortrinary  grapes,  but  the  juice  is  chosen  with  great 
care  as  to  its  flavor,  bnu(|uet,  and  sugar,  and  sueh  a  com- 
bination is  made  as  will  jiroduce  the  quality  of  champagne 
which  tho  manufacturer  desires.  It  is  fermented  in  large 
vats  or  in  smaller  casks,  after  which  it  is  drawn  off.  fined, 
and  placed  in  underground  cellars.  Here  it  is  frequently 
racked  and  fined  until  the  following  April,  when  it  is  bot- 
tled, and  for  three  weeks  again  ferments  freely.  It  is  then 
kept  under  watch  for  two,  three,  or  four  years,  during  which 
time  it  is  at  first  turbid,  but  afterwards  deposits  a  substance 


which  by  proper  inclination  of  the  bottle  is  left  upon  the 
cork ;  and  tho  latter  being  skilfully  removed,  allows  the 
dejiosit  to  escape.  In  this  state  tho  wine  is  matured,  and 
called  rm  hmt;  and  if  tho  quality  of  the  grajte  was  tine 
and  the  subsequent  treatment  succes.sful,  tlie  wiuo  is  very 
dry  and  has  the  flavor  of  the  grape.  Messrs.  11.  &,  G. 
Hirsch  of  Maycnco  prepare  Rhine  and  Moselle  wines  in 
this  state  for  the  market  with  great  success,  but  it  is  much 
more  common  to  add  a  sweet  compound  of  the  finest  sugar- 
camly,  champagne,  and  old  cognac  or  other  liquors,  by 
which  the  required  sweetness  and  alcoholic  strength  is  pro- 
duced. The  quantity  of  this  liqueur  is  usually  from  2  to 
6  per  cent.,  but  it  varies  with  tho  natural  richness  of  the 
juice  of  tho  grape  converted  into  cham])agne.  Tho  recent 
vintages  of  ISOo  and  1868  form  the  finest  viu  brut.  The 
eff'erveseence  is  creamy  rather  than  fruthy,  and  rises  in 
bubbles  for  hours  rather  than  discharges  the  gas  at  once, 
and  the  bouquet  and  aroma  are  perfect.  The  Muscadine, 
Lemel,  and  Frontignac  grapes  have  special  odors  which 
remain  in  the  champagne,  and  some  of  the  ripest  bunches 
are  allowed  to  hang  in  the  cask.  Red  grapes  naturally 
give  a  slight  tinge  to  the  wine,  but  jtink  champagne  is 
artificially  colored  with  cochineal.  It  is  said  that  a  bitter 
principle  is  added  to  certain  kinds  to  modify  the  sweetness. 
There  are  certain  wines,  as  Frontignac,  Cyprus,  and  Tokay, 
produced  from  grapes  which  are  allowed  to  dry  upon  the 
vine,  and  thus  become  raisins.  The  flavor  readily  proves 
this  fact,  and  as  the  resulting  wine  is  never  perfectly  fer- 
mented, it  is  rich  and  luscious,  and  contains  much  sugar. 
From  the  foregoing  observations  it  will  be  seen  how  readily 
fictitious  wines  may  be  made,  either  with  inferior  wines  or 
without  grapes,  as  is  commonly  effected  at  Hamburg,  Cette, 
and  in  the  south  of  France.  Edward  Smith. 

Foolahs.     See  Fellatahs. 

Fool,  Licensed,  or  Court  Jester,  called  also 
ClOAVll,  a  personage  found  in  the  courts  of  kings  and 
nobles  of  mediteval  Europe,  whose  empUtymeut  it  was  to 
amuse  the  household  by  witty  and  mirth-provoking  acts 
and  s.ayings.  The  custom  originated  in  the  East,  and  was 
not  unknown  in  ancient  (ircece  and  in  the  Roman  empire. 
More  than  one  fool  was  often  kept,  and  at  some  courts 
there  were  large  numbers  of  buffoons.  Court  fools  wero 
sometimes  persons  of  weak  intellect  or  dwarfs,  but  were 
often  men  of  exceedingly  sharp  wit,  and  even  of  learning 
and  talents.  Such  was  John  Iley  wood,  the  poet  and  dram- 
atist, who  was  jester  to  Henry  VIII.  The  published 
volume  of  the  jests  of  John  Scogan,  fool  to  Edward  IV., 
show  that  the  coarsest  and  stupidest  jests  were  tolerated  by 
that  monarch.  The  same  thing  is  shown  by  the  extant 
writings  of  John  Skelton.  who,  thouirl,  n,  priest,  united  the 
office  of  court -jester  to  that  of  poet-laureate.  Several  vol- 
umes of  jokes  ascribed  to  Archy  Armstrong,  court-fool  of 
Charles  I.,  are  extant.  The  reputed  jests  of  this  personage 
and  of  Patrick  Bonnie,  a  Scottish  buffoon,  are  largely  cur- 
rent among  the  British  peasantry.  Fools  enjoyed  large 
license  in  the  exercise  of  their  profession,  but  were  made 
the  victims  of  all  sorts  of  practical  jokes  designed  to  pro- 
mote the  mirth  of  the  idle  people  with  whom  they  were 
associated.  Says  Ascham  {  7"<>j-.,  book  i.),  speaking  of 
those  who  oppose  archery -practice,  "they  be  not  moche 
vnlyke  in  this  poynt  to  Wyll  Somer  the  king  his  foole, 
which  smiteth  him  that  standeth  alwayes  before  his  face, 
be  he  neuer  so  worshipfuU  a  man,  and  neuer  greatly  lokes 
ftir  him  whiche  lurkes  behinde  an  other  man  his  backe 
that  hurt  him  in  dede  " — a  pat^sage  which  illustrates  at 
once  the  license  accorded  to  fools  and  the  stupid  abuse  to 
which  they  were  subjected.  This  Somer  lived  at  the  court 
of  Henry  A'lII.  Many  jesters  seem  to  have  been  self- 
constituted  ones.  Thus,  More  (  I'topla^  lib.  i..  Robynson's 
translation),  speaking  of  a  jester  at  Cardinal  Morton's 
court,  says,  **  There  chaunced  to  stand  by  a  certain  iesting 
parasite  or  scoffer  which  wold  seme  to  resemble  and  coun- 
terfeit ye  foole.  But  he  did  in  suche  wise  counterfeit  that 
he  was  almost  the  verye  same  in  dede  that  he  labored  to 
represent;  ...  he  himselfe  was  oftener  laughed  at  than 
his  testes  were,"  etc.  A  fool's  cap  and  bells,  a  bauble 
(consisting  of  a  stick  with  a  bladder  at  the  end),  a  coat  of 
motley  or  of  calfskin,  and  an  ass's  ears  were  the  usual 
badges  of  this  oflSce,  but  the  jesters  of  the  better  class 
were  not  always  thus  decorated.  The  names  of  a  large 
number  of  French  and  German  jesters  and  fools  have  been 
preserved,  some  of  them  apparently  men  of  refinement  and 
real  wit,  and  others  of  all  the  grades  of  stupidity,  even  to 
idiocy.  C.  W.  Gref.ne. 

Fools,  Festival  of  [Lat.  Fr»(um  Stn^torum  or  FentHtn 
Fftttionnn],  &  medm\-a\  Christian  merry-making. of  fantastio 
and  childish  character,  which  fell  especially  upon  Holy 
Innocents*  Day  (Deo.  28).  but  had  more  or  less  to  do  with 
the  whole  period  between  Christmas  and  Epijdiany  (Jan.  fi). 
Exercises  were  held  in  the  principal  church  edifice  of  the 
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place;  a  mock  pope,  archbishop,  or  bishop  was  chosen; 
and  all  the  inont  ^^acred  rites  ot  Chriclianity  were  triives- 
tied.  The  wild  license  which  rei{j;ned  resembled  Ihut  of 
the  old  Komau  .S'ltnnmllti.  The  leading  pcriormers  were 
of  the  lower  clerical  orders,  ospceiallv  the  subdcacons;  hence 
another  name  for  the  fegtival,  foitum  IIi/jjodiacuHorum, 
with  some  reference  to  Sftint  Stephen,  who  is  commem- 
orated <tn  the  2(ith  of  December.  The  aim  professed  was 
to  interest  young  and  ignorant  people  in  the  story  of  the 
Advent,  but  profaueness  soon  ^'ot  the  l)etter  of  piety  in  the 
matter.  This  festival,  which  is  first  mentioned  by  "the  Pa- 
risian Ritualist.  John  IJeleth.  in  the  hitler  half  of  the  twelfth 
century,  originated  apparently  in  France,  and  was  more 
popular  thtrre  than  anywhere  else,  thongli  observed  also  in 
fepain,  in  Uermany,  anil  in  England.  In  spite  of  repeated 
condemnations  by  prelates  antl  cmincils,  it  survived  the 
Protestant  Reformation,  one  instance  of  its  observance 
being  reported  as  late  even  as  H»44.       R.  I).  Hitchcock. 

FooLs'  Par'sley  (the  ^Ethnna  ojiuipium),  a  poisonous 
umbL-llifenms  jilatit.  so  ealled  because  it  somewhat  resem- 
bles in  appearance  the  smooth-leaved  varieties  of  parsley, 
80  that  people  who  have  by  mistake  gathered  it  for  parsley 
have  been  seriously  poisoned  by  it.  It  is  a  native  of  Eu- 
rope, naturalizi-d  in  the  U.  S.  It  may  bo  distinguished  by 
its  acrid  taste  aiid  fetid  smell;  its  general  umbels  have  no 
involucre;  its  minor  umbels  a  partial  involucre  of  three 
leaves:  in  both  respects  quite  unlike  parsley.  It  is  an 
aero-narcotic,  causing  numbness,  fainfness,  and  dimness  of 
vision.  Give  as  an  antidote  a  thorough  emetic,  followed  by 
wine  or  other  geuth;  stimulant. 

Foo'see,  or  Fu'si-ya'ma,  the  highest  mountain  of 
Japan,  on  the  island  <if  Niphon,  stands  completely  isolated 
and  rises  14,170  feet  above  the  si-a.  According  to  Japanese 
historians,  this  nmuntiiin  suddenly  emerged  in  one  single 
niglit  in  the  year  2S.^  u.  c,  and  a  corresponding  depression 
formed  the  lake  of  Mitsoo  at  the  same  time.  Although  it 
has  had  no  great  eruptions  since  17(10,  it  is  still  an  active 
volcanc),  and  the  natives  regard  it  with  a  kind  of  religious 
awe.  Its  crags  are  tilled  with  idols,  which  annually  are 
visited  by  crowds  of  pilgrims. 

Foo*8han,  or  Fou-Schan,  town  of  China,  in  the 
province  of  tJuiing-T'm*;,  20  miles  N.  E.  of  Canton,  is  said 
to  iiavo  200,00(1  inhabitants. 

Foot,  in  anatomy.     »^oe  Foot,  Srin'CTirUK  of  thk,  by 

PllOF.  KOWAHD    HiTCIirOCK,  A.  M.,  M.  I>. 

Foot,  the  name  of  the  unit  of  linear  measure  in  com- 
mon use  in  the  U.  S.  an<l  in  England.  All  the  nations  of 
Europe  and  their  rolnnies  or  dependencies  employ,  or  have 
employed,  a  unit  nf  length  having  in  each  language  a  name 
of  the  same  signiticaney  ti^  font  in  English.  This  identity 
of  name  indicates  similarity  of  origin,  which  was  therefore 
unquestionably  the  length  of  the  human  foot.  No  two 
peoples,  however.  h;iv(!  agreed  in  the  value  assigned  to  their 
foot-measures.  Nt)  two  jirovinees.  and  hardly  any  two  con- 
siderable towns  even,  have  had  the  same  f<Kit.  Nor  have  any 
of  these  measures  corresponded  very  nearly  with  the  pre- 
sumed prototype;  nearly  every  one  of  them  being  greater, 
and  miiny  of  them  mueli  greater,  than  the  average  length 
of  the  foot  of  an  adult  man.  In  the  volume  of  InvrHtujn- 
tiouH  in  t/ic  Mi/ituri/  niiil  AtiffimptJtHfiraf  Stiitiitict  of  Am€r~ 
icnn  Sohlifi-n,  by  Dr.  U.  A.  (Jould,  published  in  1809  am(jng 
the  memoirs  of  the  U.  S.  Sanitary  Cummission,  are  given 
measurements  of  nearly  1(1,000  individual  men.  volunteers 
for  the  army,  of  various  races  and  nationalities.  11,000  be- 
ing white  and  the  rest  colored.  The  menu  lentcth  of  the 
foot  was  found  for  no  natiftnality  to  exceed  l('fo\)  inches,  and 
for  none  to  fall  short  of  O-j^o  ;  the  mean  vulue  tor  the  total 
being  10/^(j^j^(j.  or  about  one-twentieth  of  an  inch  above  ten 
inch<?s.  It  is  probable  that  the  foot-measures  in  use  in  the 
later  centuries  have  been  in  general  entirely  arbitrary.  The 
account  commonly  given  of  Ibo  adjustment  of  the  British 
standard  yard  in  the  year  I  MM  from  the  arm  of  the  king, 
Henry  I.,  is  probably  a  true  one;  an<l  the  Rritish  foot  is 
simply  one-third  of  the  Rritish  yard.  \K\\\  it  was  doubtless 
otherwise  in  the  e:irlier  iii;es.  The  ancient  (iroeks  first  used 
this  measure,  and  tiieir  Olympic  fool  was  said  to  have  been 
determined  by  the  length  of  the  foot  of  Hr-reulefl.  This, 
according  to  the  best  authorities,  was  about  equivalent  to 
^^T^n^  English  inehes.  Rut  there  were  among  them  other 
foul-measures  materially  differing  from  thi-.  Thus,  the  Ma- 
cedonian foot  wa-<  lljVrt  inehes;  the  Pythian.  '.»j"n-n  inehes; 
and  the  Sicilian.  S^^*;,  inehes.  In  more  reoenl  tiineH  llio 
diversity  has  been  almost  endlesR.  In  Italy  the  foot  wns.not 
long  ago,  11-^  inelies  in  Rome.  i;{y}^  inMilan.  and  2.".,^ 
inches  in  Lueea.  In  Fninoe  it  was  \^^^\  inches  In  Avignon, 
y^fV'o  inelu'H  in  Ai.x-en  Proveriee,  Ht-j'^nVT  inehes  in  Rouen, 
^  '1V5  '"'■hes  in  Rorderiux.  while  the  jthfi-'iitroi  of  Pariii 
was  12ij^  inches.  In  Switzerland  it  was  H'.,/^  inehes  in 
Neufehi\tel.  1 1  ^^li  ineher*  in  Rosl.mk,  1  I  j'Wfi  '"*'bes  in  Rftlo, 
end  lO^^fj  inches  in  (leneva.      In  the  Spanish  peninsula  it 


was  10^  inches  in  Aragon  and  lO^A  in  Castile.  In  Ocr- 
many  it  was  'J^q  in  Wesel,  H'/o^o  inehes  in  Bavaria.  H'fff;-,'!^ 
inehes  in  Heidelberg,  ll^V  *"*''''^''^  '"  *»<>tti"^'cn,  and  l-^-.j 
inches  in  Carlsruhe.  And  in  the  Netherlands  it  was  lOji^g 
inches  in  Brussels  and  H^Vb  '"  Liege.  Alexander's  Viv- 
iiunart/  0/  Wtitffits  iiittl  MmttfitrtH  (Baltimore,  1850)  gives 
more  than  100  foot-measures,  all  ditVering  from  each  other. 
Doursthier's  Btrtiuniiftirc  i'tiirernrf  (/,»  I'oii/x  et  MeMui-f, 
Am-ivus  vt  Modffticf  (Brussels.  D*I(t)  makes  the  number 
more  nearly  1000.  The  confusion  resulting  from  this  great 
diversity  was  intolerable.  The  inconvenience  caused  by  it 
in  business  transactions  preparcfl  the  jiublic  mind  of  Europe 
early  in  this  century  to  receive  with  favor  the  new  system 
of  metrology  called  the  metric,  introduced  first  into  France 
at  the  close  of  the  last.  The  foot  has  therefore  ceased  to 
be  the  legal  unit  of  length  in  all  the  countries  of  Europe 
except  Great  Britain.  Russia, Turkey,  and  the  Scandinavian 
peninsula,  and  tlie  metre  has  taken  its  place.  The  Russian 
unit  of  length,  the  Htu/rvt:,  wns  fixed  by  Peter  the  Great 
after  his  sojourn  in  England  in  DV.is.  at  exactly  seven  Brit- 
ish feet.  The  foot  of  the  U.  S.  is  iilentical  with  that  of 
Great  Britain,  from  which  it  is  cojiied.  In  both  countries 
the  legal  standard  is  projierly  the  yard  of  thirty-six  inches. 
The  copy  of  the  British  standard,  by  which  the  I'.  S.  stand- 
ards were  till  recently  adjusted,  is  a  brass  bar  ]>rc]pared  by 
the  celebrated  Troughton  of  London  to  the  order  of  Prof. 
F.  R.  Hassler,  tho  first  chief  of  the  V .  S.  Coast  Survey,  and 
superintendent  of  tho  bureau  of  weights  and  measures  at 
Washington.  It  is  eighty-two  inches  in  length,  and  the  thirty- 
six  inches  between  tho  twenty-seventh  and  the  sixty-third 
divisions  were  taken  as  the  ])rototype  yard  of  the  U.  S.  A 
few  years  since,  however,  a  copy  of  the  British  prototype, 
officially  certified,  has  been  substituted  for  tho  Troughton 
bar.  and  the  standards  furnished  tho  several  States  are  now 
carefully  adjusted  by  this.  F.  A.  P.  Bahnaiio. 

Foot,  lu  organ  music,  directions  are  often  given  for 
the  use  of  4-foot,  S-foot,  or  10-foot  stops.  The  meaning  is 
this:  the  lowest  note  on  the  key-board  (C.  C.)  is  assumed 
as  tho  standard  for  such  designations.  Now,  to  produce 
the  sound  C.  C,  an  open  pipe  8  feet  long  is  required;  its 
octavo  ftburc  will  be  given  by  a  pipe  4  feet  long:  the 
double  octave,  2  feet,  and  so  on  ;  and  for  th<'  intermediate 
notes  the  ])i])es  are  properly  graduated  in  length.  A  set 
of  pipes  of  this  description  is  therefore  called  "an  S-foot 
atop  (as  the  open  liiaproion,  (liifritnni,  trumptt,  and  several 
others).  Such  stops  give  the  ordinary,  standard,  or  con- 
cert ^>j>cA.  If  another  range  of  ]>ipes  be  added,  soun<iing 
an  orJnvr  fowfr,  they  will  be  of  double  length,  and  it  will 
be  called  "  a  10-foot  stop  "  (as  the  donhh-fliapttHon,  or  Imir- 
don).  On  the  other  hand,  the  jtrinripai  is  an  octavo 
hi'jfier  than  tho  open  diapason  ;  consequently,  its  pipes  are 
only  half  as  long,  and  it  is  called  ''a  4-foot  stoji."  Tho 
Jiftrcnth,  in  like  manner,  being  tuned  an  octave  above  tho 
]irineipal,  is  "a  2-f<pot  stop,"  its  lowest  l)ipe  being  of  that 
length.  In  a  large  organ  there  are  many  slops  behmging 
to  each  of  these  classes,  tho  largest  pipe  of  a  :{2-foot  sl<ip 
sounding  C.  C.  C.  C.  aVim.iam  Staintun. 

Foot  (Solomon),  lawyer  and  V.  S.  Senator,  b.  at  Corn- 
wall, Vt.,  Nov.  v.).  1802:' graduated  at  Middlebury  College, 
Vt.,  in  1S26;  was  principal  of  Castieton  Seminary  in  IS2t^ 
and  IS'JS  ;  tutc)r  in  Vermont  University  in  1S27;  pritfessor 
of  natural  philosophy  in  the  Academy  of  Medicine  at 
Castleton,  Vt.,  IS28-:U  ;  was  admitted  to  the  bar  in  ISDI, 
and  settled  at  Rutland.  Vt.  In  IHIt.S,  lS:i()-:iS,  and  in 
1S47  was  in  the  Vermont  legislature,  and  Speaker  of  its 
House  for  his  last  three  terms.  Was  M.  C.  lS4;'-47,  and 
U.  S.  Senator  from  IS.7O  to  his  death,  at  AVashington.  I>.  C, 
Mar.  2S,  iMiO.  Mr.  Foot  was  for  some  years  president 
pro  triiipon;  of  the  V.  S.  Senate;  was  a  Wlii;;  in  politics, 
and  a  nnm  of  great  probity  and  wisdoni  in  public  and  in 
jirivate  life, 

Foo'la  (or  Fu'ta)  To'ro,  n  territory  of  Western  Africa, 

in   Senegiimbia.  between   lat.    I.^°  and    10°  2.>'  -N..  consists 

mostly  u\'  low,  flat,  extremely  hot.  but  very  fertile  and  not 

unhealthy   )dains,   covered  in   many  places   with    immense 

forests.      It   is  inhabited   by  about   .SOO,(K10   Mohamincdun 

negroes,  who  eultivale   rice   and   eoiton.   have   built   largo 

cities,  established   a   kind    of   theoi-ratic  giivernment.  ami 

started  several  branches  of  maiiiifaeturing  inilustry.      To 

j   Medinalla.    (he    chief    town,    hundreds    of    Mohiimmedan 

i  youths,  .Moors  and  negroes,  gatlier  to  study  the  Koran,  and 

[   in  Canel  are  rich  iron-mines  and  large  smolting-houses,  in 

i   which  a  vrry  g*tod  east  iron  is  pnniueoil. 

F(»ft'ta  .Inrioii  is  the  name  nf  a  wild  And  mountainous 
'  region  of  Sene;;anibia.  the  highest  of  that  porliitn  of  West- 
ern Africa  in  which  tho  riv4'r^  Senenal.  Gambia,  ami 
,  (irande  have  their  sources.  The  elevation  of  the  country 
'may  nnl  averiine  much  above  2000  foot,  hiU  some  peaks 
;  (iro  no  high  that  Ihey  aro  said  to  ho  covered  wilh  sn«iw 
i  during  ibo  rainy  aeueun.     Tbo  mountaius  aro  rugged  and 
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abrupt  and  clad  as  they  are  with  dense  forests,  they  pre- 
sent most  striking  and  beautiful  scenery.  Timbo,  the  cap- 
ital, i^  situated  in  laL  10''  26'  N.  and  Ion.  10°  40'  W, 

Foot-Ball,  a  game  played  in  the  open  air  with  a  large 
hollow  lj;iU  iiKide  of  gum-elastic  or  of  the  bladder  of  an  ox 
covered  with  k-Lither,  the  latter  kind  being  preferred.  This 
ball  is  kicked  to  and  fro  by  a  greater  or  less  number  of 
plavers  arranged  in  two  ])arties,  each  of  which  tries  to  send 
the  ball  to  the  goal  of  the  opposite  party,  and  to  keep  it 
from  their  own  goal.  The  game  is  a  favorite  one  at  many 
schools,  and  the  rules  for  playing  it  are  quite  various. 

Foote,  county  of  the  S.  W.  of  Kansas.  Area,  720 
square  miles.     It  is  traversed  by  the  Arkansas  River. 

Foote  (Andrew  IU'll),  b.  May  4,  1S08.  at  New  Haven, 
Conn.,  entered  the  navy  as  a  midshipman  Dec.  4,  1822; 
became  a  lieutenaut  in  is;jO,  a  commander  in  lt>J2,  a  cap- 
tain in  1S61,  a  rear-admiral  in  1863.  Among  the  dis- 
tinguished men  of  the  navy  at  the  breaking  out  of  the 
civil  war,  perhaps  none  stood  higher  in  the  estimation  of 
his  brother-officers  than  Andrew  11.  Foote.  and  certainly 
no  appointment  gave  greater  satisfaction  to  the  service 
than  his,  in  the  fall  of  1861,  to  the  command  of  the  AV'est- 
ern  flotilla,  then  in  course  of  construction  for  the  purpose 
of  opening  the  navigation  of  the  Mississippi  River.  "The 
service,"  says  Secretary  Welles  in  his  report  of  1802,  "  was 
anomaluus  in  its  character,  and  there  was  with  many  great 
incredulity  as  to  the  utiUty  and  practicability  of  gunboats 
in  carrying  on  hostilities  on  the  rivers,  where  it  was  believed 
batteries  on  the  banks  could  prevent  their  passage.  There 
were  also  embarrassments  for  w.ant  of  funds  and  of  mate- 
ria! for  naval  purposes,  there  being  no  navy-yard  or  naval 
deput  on  the  Western  waters.  All  these  difficulties  were  met 
and  surmounted  by  the  energetic  and  etficieut  officerto  whom 
the  duty  was  entrusted,  whose  perseverance  and  courage  in 
overcoming  the  obstacles  that  imjiededand  retarded  his  oper- 
ations in  creating  a  river  navy  were  scarcely  surpassed  by  the 
heroic  qualities  displayed  in  subsequent  well-fought  actions 
on  the  decks  of  the  gunboats  he  had  under  so  many  discour- 
agements prepared."  On  Feb.  6,  1862,  Foote  took  Fort 
Henry  after  a  most  obstinate  fight ;  on  the  14th  of  the  same 
mouth  engaged  Fort  Donelson,  for  an  hour  and  a  half,  with 
four  iron-elads  and  two  wooden  gunboats,  and  so  demoral- 
ized its  garrison  as  to  ensure  an  easy  victory  over  it  by  the 
army  on  the  following  morning;  and  on  the  7th  of  Ajiril, 
after  many  a  hard-fought  action  with  its  numerous  bat- 
teries, received  the  surrender  of  Island  No.  10,  considered 
by  the  Confederates,  next  to  Vicksburg,  their  must  import- 
ant stronghold  on  the  Mississippi.  Unfortunately,  however, 
the  flag  officer  had  received  a  severe  wound  at  Fort  Donel- 
son, which  from  neglect  had  become  so  serious  as  to  en- 
danger his  life,  and  now,  in  the  full  tide  of  success,  he  was 
forced  to  resign  his  command  to  another  and  return  to  his 
home.  On  June  16,  1862,  he  received  the  thanks  of  Con- 
gress and  was  made  a  rear-admiral,  and  on  the  22d  of  that 
month  was  appointed  chief  of  the  bureau  of  equipment 
and  recruiting.  On  June  4,  ISO."?,  he  was  ordered  to  relieve 
Rear-admiral  Dupunt  off  Charleston,  and  on  his  way  to  his 
command  was  taken  ill  at  New  York,  where  he  d.  June  20, 
1863.  The  loss  sustained  by  the  navy  in  the  death  of  this  j 
gallant  admiral  was  almost  irreparable,  for  he  had  long  | 
been  looked  up  to  as  the  best  typo  of  a  naval  officer.  An  1 
humble  and  devout  Christian,  endowed  with  the  noblest  \ 
attril)utes  of  humanity,  and  possessed  of  unflinching  moral  ' 
and  physical  courage,  he  taught  those  who  served  under  ■ 
him,  both  by  precept  and  example,  not  only  to  tight  but  to  i 
pray,  turned  manv  a  profligate  from  the  error  of  his  ways, 
smoothed  many  a  dying  seaman's  pillow,  and  linally  laid 
down  his  life  with  calmness  and  resignation  in  the  full 
faith  of  a  blessed  immortality.  (See  his  Li/r,  by  J.  M. 
HoppiN,  1S74.)  FoxHALL  A.  Parker. 

Foote  (Hexry  Stuart),  b.  in  Fauquier  co.,  Va.,  Sept. 
20.  ISDO;  graduated  at  Washington  College,  Xa.,  in  1819; 
was  licensed  to  practice  law  in  1S22:  removed  to  Tuscura- 
bia,  Ala.,  in  1824;  edited  a  Democratic  paper,  anrl  in  1826 
established  himself  at  Jackson,  Miss.  Was  presidential 
elector  in  1844,  and  in  1847  was  elected  U.  S.  Senator, 
which  position  he  held  until  1852.  Was  elected  governor 
of  Mississippi  over  Jeff"erson  Davis  in  that  year.  In  1854 
removed  to  California;  in  1858  settled  at  Vicksburg.  Miss., 
and  at  the  Southern  convention  at  Knoxville,  Tenn.,  in 
May.  18ol>,  spoke  against  disunion:  was  a  member,  how- 
ever, of  the  Confederate  Congress.  In  1866  he  published 
a  Hi>iton/  of  the  SrresHion  Stnifjtfle.     D.  May  19,  1S80. 

Foote  (Josnpn  Ives),  D.  D.,  h.  at  Watertown,  Conn., 
Nov.  17.  17^)6  ;  graduated  at  Union  College  in  1821.  and  at 
Andover  (Mass*.)  Theological  Seminary  in  1824.  From 
Oct.,  1 826.  to  1 8:i2,  was  Congregational  pastor  at  West  Brook- 
fiebl.  Mass.,  then  in  Salinn,  N.  Y.,  in  18.S:i-35.  in  Cortland. 
N.  Y..  1835-oT,  and  in  ISIIO  entered  upon  a  Presbyterian 
pastorate    in    Knoxville,  Tenn.     In    lS4t)    was    appointed 


president  of  Washington  College,  Tenn.  A  volume  of  his 
sermons,  with  memoir,  was  published  at  New  York  in  1841. 
D.  Apr.  21.  1840. 

Foote  (Samuel),  actor,  wit,  and  dramatist,  "the  Eng- 
lish Aristophanes/*  b.  at  Truro  in  1720;  studied  at  Wor- 
cester College,  Oxford  (whence  he  was  expelled  for  indis- 
cretions), and  at  the  Middle  Temple,  but  indulged  in 
gaming  and  other  excesses  until  his  considerable  fortune 
was  expended:  and  in  1744  he  made  hi.s  a]>pearanee  as 
Othello  at  the  Haymarket,  but  his  success  was  small  until 
he  began  to  play  in  pieces  written  by  himself;  and  his  best 
characters  were  ludicrous  imitations  of  living  public  men. 
From  1747  to  1767  he  conducted  the  Little  Jliiymarket 
Theatre  without  license,  no  one  daring  to  enforce  the  law 
against  him  for  fear  of  his  terrible  mimicry.  He  wrote  at 
least  twenty-seven  plays  of  small  literary  merit,  of  which 
twenty  or  more  have  been  printed.  His  humor  was  of 
the  broadest  and  noisest  kind,  and  his  jests  were  often 
practical  ones,  not  without  a  large  element  of  brutality. 
An  accident  which  led  to  the  loss  of  a  leg  was  followed  by 
paralysis,  and  the  last  years  of  his  life  were  passed  in  great 
physical  and  mental  distress.     D.  at  Dover  Oct.  21,  1777. 

Foote  (Samiel  Atgustts),  LL.D..  V.  S.  Senator,  b.  at 
Cheshire.  Conn.,  Nov.  8,  1780  ;  graduated  at  Yale  College  in 
1797,  and  practised  law  in  Cheshire:  was  representative  in 
Congress  from  Connecticut  in  1819, 182^^,  and  183;i ;  Speaker 
of  the  Connecticut  assembly  in  1825-26,  and  Senator  in 
Congress  from  1827  to  1833.  In  1834  was  governor  of 
Connecticut,  and  in  1844  presidential  elector.  D.  Sept.  16, 
1846.  Senator  Foote  offered  in  the  U.  S.  Senate  the  reso- 
lutions u]ion  which  the  great  debate  occurred  between  Hayne 
of  South  Carolina  and  Webster  of  Massachusetts. 

Foote  ( WiLLi.vM  TiKNitv).  D.  D.,  b.  at  Colchester,  Conn., 
Dec.  20,  1794;  graduated  at  Yale  in  1816;  taught  at  Fal- 
mouth and  Winchester,  Va. :  studied  in  Princeton  (N.J.) 
Theological  Seminary:  was  licensed  by  the  presbytery  of 
Winchester  Oet..  1819;  preached  in  ^*irginia ;  was  agent 
of  the  central  board  of  mi.^sions;  prepared  Sketches,  IHo- 
f/raphifdl  (Did  Iltstorictii,  of  the  Prenhiftfrfn)i  Church  in  Yir- 
fjinia  (2  vols.,  1850-55)  and  in  North  Carolina  (1  vol., 
1846).  Was  also  agent  for  Hampden-t^idney  College  in 
Virginia,  and  Confederate  chaplain  at  Petersburg.  Va., 
during  its  siege.  D.  at  Romney.  Va..  Nov.  28.  1869.  The 
Hugnenotn,  or  Jteforined  French  Ohurrh,  was  published  after 
his  death. 

Foot-Rot,  a  disease  of  sheep  which  is  rare  in  the  U.  S. 
Sometiuus.  when  sheep  from  rocky  pastures  are  taken  to 
the  English  fen-country  to  fatten,  the  hoof  grows  too  rap- 
idly for  its  new  conditions,  and  when  it  has  become  long  it 
may  become  cracked  and  broken,  or  in  part  separated  from 
the  fleshy  part  of  the  foot.  Sand  and  grass  may  lodge  on 
the  raw  surface,  and  lead  to  active  inflammation.  The  cure 
is  in  removal  of  the  foreign  matter,  clipping  of  the  hoof, 
and  the  application  of  stimulants  and  caustics,  with  re- 
moval to  a  dry  pasture.     (See  Foil,  in  the  Foot.) 

Foot,  Structure  of  the.  Foot  of  AMttmmafs. — The 
foot  (pc»)  in  mammals,  and  in  some  other  vertebrates  in  dis- 
tinction from  the  hand  {manus),  is  the  last  member  or  ter- 
minal segment  of  the  pelvic  girdle,  or  lower  limb.  The  fore 
limbs  are  more  generally  used  for  the  support,  and  the  hind 
limbs  for  tlie  propulsion  of  the  body.  Hence,  *'  the  manus 
is  commonly  shorter  and  broader  than  the  pes"  {Prof, 
Oiren),  and  but  few  animals  use  the  foot  (hind^  for  prehen- 
sion or  defence,  save  in  flight.  The  exception  to  the  rule 
that  the  hand  is  smaller  than  the  foot  is  seen  in  the  mole, 
or  in  the  seal  and  walrus,  which  arc  deficient  in  the  hind 
foot. 

The  foot  is  divided  into  three  portions:  (1)  a  group  of 
more  or  less  rounded  bones 


Fig.  1. 


Fore  Foot  of  the 
Mole. 


called  the  tarsus  or  instep  ; 
(2)  a  row  of  long  bones 
placed  side  by  side  in  front 
of  the  tarsus — the  metatar- 
sus; (3)  the  phalanges  of 
the  digits,  or  the  toes.  The 
onruplete  tarsus  consists  of 
seven  bones — the  astrag- 
alus, calcaneum.  navicular, 
internal,  middle,  and  outer 
cuneiform,  and  the  cuboid. 
The  chief  variations  in 
The  general  arrangement 


number  are  from  six  to  eight 

of  these  bones  is  in  two  rows — the  proximal,  or  those  ar- 
ticulating with  the  bones  of  the  leg.  and  the  distal  row, 
those  joining  the  metatarsus.  The  bones  of  the  metatar- 
sus usnally  correspond  in  number  with  the  digits,  and  at 
their  proximal  ends  the  first,  second,  and  third  bones  are 
supported  respectively  by  the  three  cuneiform  bones  of  the 
tarsus:  the  cuboid  su])porting  the  fourth  and  fifth.  U[)on 
each  joint  between  the  metatarsus  and  the  toes  are  often 
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found  a  pair  of  sesamoid  bones,  for  the  mecbuDical  advan- 
tage of  tiie  tendon  glidiug  over  them.  The.-^e  are  bfist  seen 
in  the  mole  and  tiger.  The  digits  never»  except  in  ahnor- 
mal  instanees,  exceed  five  in  number  on  eueh  foot  in  any 
existing  vertebrate  aniuial  ubn\o  the  rank  of  tisbes,  and  in 
the  chiss  Maniiualia,  except  the  Cetaeea,  the  number  of 
])halanges  is  limited  to  two  in  the  first  digit,  and  to  three 
in  each  of  the  other  ciigits  in  both  fore  and  hind  feet.  [Prnf, 
It.  Oiren.)  The  hallux  or  great  toe,  though  in  man  very 
strong,  and  one  of  the  largest  digits,  is  in  many  mammals 
entirely  wanting,  rudimentary,  or  inconsiderable  in  length. 
In  many  climbing  animals  it  is  considerably  developed  and 
has  prehensile  characteristics.  This  is  well  shown  in  tho 
gorilla  and  oraiig.  Tho  other  digits  vary  in  number  from 
Fig.  2. 


B*% 


SlMPLiFK-ATiON  OF  THK  DiciTS,  after  Owen.—l,  foot  of  tlie  ele- 
phant; 2,  foot  of  the  bipjiopoianius ;  :{,  foot  of  the  rhino- 
ceros; 4,  foot  of  the  deer;  .3,  foot  of  the  horse. 

one  to  five,  as  is  illustrated  respectively  in  the  horse  and 
the  clcpliant.  (Fig.  li.)  This  nioilitication  of  the  digits  is 
aoeounted  for  liy  their  diminutiim  and  simplification  in  a 
definite  onter.  Thus,  in  a  four-toed  animal  the  great  toe  is 
wanting,  as  in  the  hippopotamus;  in  a  three-toed  animal 
the  oufer  or  smallest  digit  ;ind  the  hallux — seen  in  the 
rhinoeertis;  in  a  two-toed  animnl,  such  as  tlie  cow  or  deer, 
both  of  those  already  mentioned  and  the  second  digit;  and 
in  the  one-toed' animal,  such  as  the  horse,  only  the  third 
digit  remains.  That  this  is  the  order  of  disappearance  is 
known  by  the  absence  of  the  corresponding  metatarcial 
bone,  eiich  one  of  which  has  its  definite  attachment  to  one 
or  more  of  the  tarsal  bones. 

Flu.  3. 


A  Side  View  of  the  Bones  of  the  Human 


Thr  llnmnn  Foot. — Tho  human  foot  illustrates  the  gen- 
eral points  of  osteology  iilready  dcscrihcd.  and  at  tlic  same 
time  is  specially  muditicd  for  its  uses  peculiar  to  man.  tho 
upright  animal.  Ami,  as  it  might  properly  be  stated,  the 
foot  is  merely  a  hand  modified  for  a  base  of  structure  to 
supjxirt  the  body.  It  is  always  larger  than  the  haml, 
mainly  in  length  and  thickness;  is  also  narrower,  and  of 
an  ovoidal  figure,  the  long  axis  reaching  from  before  back- 
ward. Tho  longest  transverse  diameter  of  the  foot  is  tho 
anterior  one,  in  order  to  place  on  a  broader  base  the  sui)- 
Tiort  to  tho  body,  which  is  curried  before  tho  centre  of  the 
Iiody  in  walking.    Tho  solid  parts  of  the  foot  are  more  firm 

Flo.  4. 


Skeleton  of  the  lIuiiKtn  Foot  iuriginal), 

thiin  tho  corresponding  parts  of  the  haiitl.  nnd  tho  movable 
parts  of  tho  foot  Icsh  movahle  than  thosf  of  the  hand,  in 
order  to  make  the  ffjot  as  perfect  an  organ  as  possihiu  to 
give  support  and  tho  surest  and  most  fauilo  lucumotiou  uf 
tho  body.  (Fig.  4.) 


Tho  l'>  I  1-  instructed  of  two  arches  (Fig.  5),  one  from 
Fio.  5. 


Fig.  0. 


1,  A  view  of  the  nutunil  ]j<»siiion  ")f  the  bones  formlne  the  front 
areh  of  the  foot ;  2.  a  dia;;rani  of  the  same;  .'i,  view  of  the 
bones  of  the  side  areh  of  the  toot ;  4,  a  diagram  of  tlie  same. 
(1,  2,  original;  3,  4,  after  HoUlcn.) 

front  to  rear,  and  another  from  side  to  side.  The  antero-pos- 
tcrior  areh  has  for  its  points  of  support  the  heel  and  forward 
ends  of  the  metatarsals,  and  the  lateral  the  cuboid  on  the 
outside  and  the  inner  cuneiform  on  the  inside.  The  seg- 
ments of  these  arches,  however,  arc  not  inflexible.  Vint  arc 
made  to  yield  among  themselves,  each  a  little,  liy  the  inter- 
posed cartilages.  There  is  also  a  special  arrangement, 
known  as  the  Y-shaped  ealcaneo-scaphoid  ligament,  hold- 
ing the  keystone  of  the  areh,  whi<'h  by  its  clasticit\'  aids 
much  in  securing  (he  beautiful  spring  of  the  hody  in  mo- 
tion. Anil  as  this  ligament  is  attached  to  the  hecl-bonC;  it 
is  called  by  the  txcrmans  the  spring-bone. 

One  modification  of  the  tj-pieal  foot  of  mammals  to  tho 
special  structure  of  man  is  the  angle  of  the  ]>lane  of  the 
foot  and  the  leg,     Tn   the   horse  the  angle  averages  Vl°, 
while  in  man  it  is  90''.     Tho  design  of  this  variation  is  to 
give  as  secure  a  leverage  as  possible 
to  the  muscles  which  must  keep  the 
weight    of  the    body    securely    sup- 
ported so  far  above  the  point  of  sup- 
port, about  two-thirds  of  the  weight 
of   tho  boily    being  above   the   hips. 
Another    peculiarity    of   the    human 
foot  is  the  great  projection  and  hori- 
zontal  direction    of   the   heel,  or,  as 
some  one  has  said.  **ex  ealce  homi- 
nem."     In  all  animals  it  is  the  larg- 
est of  the  tarsal  bones,  as  it  is  th( 
lever  for   moving   the    foot;    but   in 
onimals  which  assume  the  semi-erect 
attitude  we  find  either  a  greater  de- 
ment of  "the  muscles  vclopmeiit  of  this  bone  or  larger  dc- 
of  the  calf  (1)  of  the  velopuient    of    the    muscles    of    tho 
hmnan  leg  to  thcos  .s-alf."     Hence,  the  small  "calf"  of 
calc.sl2).    (an!7'««/.)  ti,e    ^^„^,,    j,    attributed    by    anato- 
mists to  tho  larger  heel-bone,  the    smaller  muscles  being 
compens.ated    by   a  longer    lever   at  which    to   apply   tho 
power.   (Fig.  6.) 

Tho  articulation  of  the  great  too  with  tho  inner  cunei- 
form bono  is  another  special  modification  of  tho  foot  as 
pointing  only  to  the  erect  position  of  the  body.  In  tho 
semi-ereet  apes,  the  gorilla  es])ecially.  this  joint  is  marked 
by  a  considerable  degree  of  mobility,  and  the  toot  resembles 
a  hand.  (tSco  Fig.  7.)    But  in  nmn's  foot  the  great  too  is  lim- 

Fi<;.. 


Illustrating  the  attaeb- 


Thepbiiii.i    -.  of  the  huMinn  nnd  gorilla  foot  compared: 

1,  the  humtin  loot;  2,  the  fo«»t  of  the  gorilla  \j\ftrr  Oit^n). 

ited  in  its  motions  to  simple  flexion  nnd  exlennion  ;  it  lies 
parallel  to  the  other  toes,  and  in  supcriiw  In  streugth.  nius- 
eular  an<l  hoiiy.  to  iiny  of  the  other  loen.  In  fact,  eneh  foot 
is  to  bo  viewed  aa  a  triangular  podeiital  of  the  body,  sup- 


204 


FORAGE— FOEBES. 


ported  respectively  at  the  three  angles  of  the  great  toe,  | 
heel,  and  little  toe:  so  that  wc  find  the  greatest  muscular  ] 
power  furnished  to  each  of  these  portions  of  the  foot. 

The  superior  length  of  the  great  toe  is  a  characteristic 
of  the  human  foot ;  for,  while  the  second  digit  projects 
farther  forward  than  docs  either  of  the  other  toes  when  the 
foot  is  viewed  as  a  whole,  yet  the  great  toe  itself  alone,  if 
compared  with  any  other  of  the  rows  of  phalanges,  obtains 
the  longest  measure. 

.\lthough  the  foot,  when  compared  in  structure  adapted 
to  dL'licat'e  operations,  with  the  hand,  is  very  far  inferior  to 
it,  yet  it  is  astonishing  what  remarkable  work  can  be  ac- 
complished hy  it  when  the  hands  are  wanting.  Thus,  we 
hear  of  ami  see  persons  continually  who  carve,  write,  and 
paint  ill  a  remarkable  manner  with  their  toes  instead  of 
fingers:  so  that  the  phrase  "pes  altera  manus"  is  often 
not  far  from  the  truth. 

Probably  no  organ  in  the  body  has  been  more  abused  by 
the  fashion  of  its  dress  than  has  the  foot.  From  time  im- 
memorial, and  by  almost  the  entire  human  race,  it  has  been 
squeezed  into  an  unyielding  case  of  hard  leather,  never  so 
large  as  the  foot  itself  when  resting  on  the  ground,  and  with 
a  high  appendage  called  the  heel,  from  whence  have  come 
corns,  bunions,  et  id  omne  genua  of  similar  accessories  of 
civilization.  Edw.\rd  Hitchcock. 

For'age,  food  or  fodder,  food  for  animals.  The  word 
is  also  used  as  a  verb,  when  it  means  to  collect  supplies 
generally  for  both  man  and  beast,  from  an  enemy  by  force, 
from  friends  by  impressment,  but  giving  to  friends  receipts, 
to  be  paid  ultimately. 

The  daily  ration  of  forage  in  the  army  of  the  U.  S.  is 
for  each  horse  1-t  pounds  of  hay  and  12  pounds  of  grain, 
either  o.ats,  corn,  or  barley.  For  a  mule  the  daily  ration 
is  H  pounds  of  hay  ami  'J  pounds  of  grain.  The  blades 
of  Indian  corn  are  used  for  forage  in  absence  of  hay.  The 
consumption  of  for:lge  in  a  large  and  active  army  is  enor- 
mous. Its  weight,  owing  to  the  number  of  animals  em- 
ployed in  military  operations,  is  about  4i  times  as  great  as 
that  of  the  subsistence  supplies  for  the  same  army.  There 
were  issued  from  the  depot  of  Washington  during  the  war 
of  ISIJl-fiS  4,500, nOO' bu.shels  of  corn,  211,000,000  bushels 
of  oats,  and  490,000  tons  of  hay.  Partial  reports  of  the 
quarlcrmaster-general  show  issues  of  forage  during  the  war 
as  follows : 

•22,.'<16,27l  bushels  of  corn,  costing ¥29,879,314 

78,6l>:i.799  bushels  of  oals 76,362,02G 

1,518,621  tons  of  hay,  costing 48,59.'i,872 

Total ..8154,837,212 

The  weight  of  these  sui>plies  in  pounds  was— Corn...l,277,711,176 

Oats....2..=il7,24I,.')li8 
Hay....3,O37,242,0aO 

making  a  total  of  6,8.32,194,744  pounds — numbers,  like  in- 
finity, ditficult  to  realize,  but  interesting  as  showing  the 
magnitude  of  the  operations  necessary  to  provide  and  dis- 
tribute these  few  items  of  the  expenses  of  war. 

M.  C.  Meigs. 
Fora'men  [Lat.,  an  "opening."  from /mo,  to  "pierce"], 
(plural  Foram'ina),  in  anatomy,  denotes  in  general  any 
natural  ojieuing  through  a  substance;  more  particularly  an 
opening  through  a  bone.  It  is  es|)ecially  applied  to  the 
bony  passages  through  which  the  nerves  and  blood-vessels 
enter  and  leave  the  skull  and  spinal  canal. 

Foraminirera  [Lat.  furamen,  an  "aperture,"  and 
fern,  to  "bear"],  an  order  of  Protozoa,  usually  charac- 
terized by  the  possession  of  a  shell  pierced  by  numerous 
minute  orifices,  through  which  filaments  {pseudo-podia) 
are  protruded.  The  shell  is  generally  comjiosed  of  carbon- 
ate of  lime,  but  it  may  consist  of  particles  of  sand  cemented 
together,  or  may  be  chitinous.  The  animal  may  be  simple, 
or  may  repeat  itself  indefinitely  by  budding.  The  shell  is 
filled  with  organic  matter  called  sarcode,  and  a  layer  of 
Barcode  often  exists  on  its  outside.  The  pseudo-podia  reach 
the  exterior  by  perforations  in  the  walls  of  the  shell  or  by 
its  mouth.  The  Foraminifcra  may  be  divided  into  two 
groups,  according  as  their  walls  are  or  are  not  perforated 
by  foramina.  In  those  with  calcareous  shells,  in  which  the 
walls  are  not  perforated,  the  substance  of  the  shell  is  por- 
cellanoHS  and  opaque  white.  In  those  in  which  the  shells 
are  calcareous  and  imperforate,  they  are  vitreous.  The 
arenaceous  shells  may  or  may  nor  be  perforated,  their  tex- 
ture in  either  case  remaining  the  same.  The  Foraminifcra 
are  also  cbvssificd  by  the  forms  of  the  shells.  A  few  of  them 
remain  through  life  as  simple  cells;  t\  */.  Orhuiinn.  More 
generally,  however,  the  shell  becomes  many-celled  liy  the 
budding  of  the  sarcodc.  In  this  case  the  walls  between 
the  cells  arc  perforate,  and  the  earcode  in  all  is  so  connected 
as  to  have  a  common  vitality.  The  multiplication  of  the 
cells  in  the  Foraminifcra  takes  place  in  several  different 
ways,  and  hence  the  resulting  aggregate  form  is  very  un- 
like in  the  different  genera  and  species.     Some  form  ele- 


gant discoid  spirals  (as  RobuUua  and  Rotniia).  and  this 
form  is  called  nautiloid  ;  sometimes  the  added  cells  com- 
pose a  constricted  or  beaded  tul>e,  as  in  \odo»aria.  In 
some  cases  also  the  shell  is  much  thittened  and  disk-like 
{e.g.  Xummuliles) ;  sometimes  it  is  fusiform  by  lateral  elon- 
gation, as  in  Fusiliua.  Most  of  the  Foraminifcra  are  mi- 
croscopic, but  in  a  few  cases  the  shell  attains  a  diameter 
of  an  inch  or  more. 

In  a  geological  point  of  view,  the  Foraminifcra  are  of 
great  interest,  as  they  are  found  in  all  the  formations,  from 
the  oldest  to  the  newest,  and  they  frequently  make  up  the 
chief  part  of  great  rock-masses.  For  example,  the  chalk 
is  mainly  composed  of  the  calcareous  shells  of  Foraminifcra, 
so  small  that  perhaps  half  a  million  are  contained  in  a  cu- 
bic inch.  So  also  the  limestones  of  the  Carboniferous  age 
are  sometimes  largely  composed  of  Fusiiiua,  and  the  Eocene 
limestones  of  yuyumulitcs.  A  special  interest  in  late  years 
has  been  excited  in  this  group  liy  the  alleged  discovery  of 
a  huge  Foraminifer  {Eozoou  Vinuidtufit')  in  the  Lauren- 
tian  rocks  of  Canada,  a  formation  previously  considered 
entirely  destitute  of  fossils.  The  organic  nature  oi  Euzoon 
is,  however,  doubted  by  many  zoologists,  though  asserted 
by  even  higher  authority.  Its  true  character  must  there- 
fore be  considered  as  not  fully  demonstrated.  By  most 
palaeontologists  the  singular  discoid,  "  engine-turned  "  fos- 
sils called  Receptui-nlitm.  found  in  such  abundance  in  the 
Lower  Silurian  limestones,  are  thought  to  be  Foraminifcra, 
but  Billings  considers  them  sponges  related  to  the  For- 
aminifcra.   (See  PiioTozo.v.)  J.  S.  Nehberiiv. 

For'bach,  town  of  German  Lorraine  (Elsass-Lothrin- 
gen),  near  the  Prussian  frontier,  12  miles  N.  W.  of  Saar- 
gemiind.  Near  here  (Aug.  6, 1870)  the  French  under  Fros- 
sard  were  badly  beaten  by  the  Germans  under  Prince 
Frederick  Charles.    Coal  is  mined  in  the  vicinity.    P.  5428. 

For'bes  (Cn.tnLES  Stl'AKt),  English  naval  officer,  b. 
at  Richmond,  Surrey,  in  1S29,  entered  the  navy  in  1841: 
served  in  the  first  China  war  in  the  Yang-tze-Kiang.  and 
in  New  Zealand  in  1844-45.  Promoted  to  the  rank  of 
lieutenant,  he  served  during  the  Russian  war  in  the  Baltic 
Sea,  having  previously  been  with  the  first  expedition  sent 
out  to  find  Sir  John  Franklin.  lie  took  the  gunboat  Al- 
gerino  to  China  in  1S57,  and  for  service  in  the  Canton  River 
in  Apr.,  1858,  was  made  commander.  In  1860  was  an 
amateur  in  the  Garibaldian  campaign.  Published  Iceland, 
ill  Vidrauoes,  Gel/aer«,  and  Utncit-m  (1860),  The  Campaign 
of  Garibaldi  in  the  Two  Sirilies  (ISfil).  and  A  Standing 
Narij,  ill)  Xrcessiliea  and  Organization.  In  1870  he  became 
a  captain,  and  went  upon  the  reserved  list. 

Forl>e§  (Enw.vnn),  F.  R.  S..  English  naturalist,  b.  in 
the  Isle  of  Man  Feb.,  1815,  began  the  study  of  medicine  at 
Edinburgh  in  18,30  ;  founded  the  Botanical  Society  of  Edin- 
burgh in  1836;  visited  Paris  and  the  Mediterranean  in 
1837;  was  naturalist  of  the  expedition  to  Lycia  in  1841; 
professor  of  botany  at  King's  College,  London,  in  1842; 
F.  L.  S.  in  1843;  assistant  secretary  to  the  Zoological  So- 
ciety in  1844;  F.  R.  S.  in  1845;  professor  of  natural  his- 
tory at  the  School  of  Mines  in  1852,  and  in  the  same  year 
president  of  the  Geological  Society;  professor  of  natural 
history  at  Edinburgh  1853.  D.  Nov.  18,  1854.  Published 
Historg  of  Britiah  Slnr-Fiflira  in  1841,  and,  with  Hanley, 
Hialorg  of  British  Mollusi-a  in  1 853,  besides  other  important 
works,  including  a  great  number  of  valuable  piipcrs  upon 
zoological,  botanical,  and  literary  subjects.  (See  Memoir 
by  the  late  Dr.  George  Wilsos  and  Archibald  Geikie, 
London,  1861.) 

Forbes  (James  David),  D.  C.  L.,  F.  R.  S.,  Brili.sh  phys- 
ical philosopher,  b.  at  Calinton,  near  Edinburgh,  Apr.  20, 
1809;  -was  professor  of  natural  philosophy  in  the  Univer- 
sity of  Edinburgh  in  1833:  published  Travels  in  the  Alps 
in  1843;  made  discoveries  in  the  laws  of  glacial  motion, 
and  in  the  phenomena  of  radiant  light  and  heat  in  relation 
to  polarization  ;  and  received  the  Rumf'ord  medal  and  that 
of  the  Royal  Society  of  London.  In  1860  became  principal 
of  the  United  Colleges  in  the  University  of  St.  Andrew's. 
Xonrag  and  the  Glaeiers  Visited  in  1S51  was  published  in 
1853  ;  A  Tour  of  Mont  Blam-  and  Monte  Bosa  in  1855.  He 
published  many  valuable  papers,  mostly  upon  questions  in 
physics.  The  Sixth  Dissertation,  prefixed  to  the  Enegrhi- 
pirdia  Britanuiea,  was  his  production.  D.  in  Clifton,  Eng- 
land, Dec.  31,  1S68. 

Forbes  (John),  b.  at  Petincrief,  Fifeshire,  Scotland, 
1710,  became  lieutenant-colonel  in  the  Scotch  Greys  in  1745. 
After  service  in  the  German  war,  Dec.  28,  1757,  was  made 
brigadcr-general  in  America.  Nov.  25,  1758,  taking  pos- 
session of  Fort  Du  Quesne.  Pa.,  he  named  it  Pittsburg  in 
compliment  to  the  Engli.sh  prime  minister.  D.  at  Phila- 
delphia, Pa.,  Mar.  11,  1759. 

Forbes  (Sir  John),  F.  R.  S.,  English  physician  and 
medical  writer,  b.  in  Banflshire,  Scotland,  Oct.  18,1787; 
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entered  Marischal  College  in  IS05,  and  was  in  the  English 
ujivy  as  iKsistan-  surj^eon  in  1807;  was  made  M.  D.  in 
Edinbur','h  in  1S17:  iiud  settled  in  London  iu  1S40.  Be- 
canii'  i»hy:-ician  extraordinary  to  the  jirince  consort  the  game 
year,  and  ."oon  after  to  Queen  Victoria;  kui>;hted  in  lSo:i. 
D.  at  Whitechureh.  Londftn,  Xov.  13,  ISGI.  Translated  the 
works  of  Auenbruggcr  and  Laenne<^  on  auscultation  and  per- 
cussion (1S21) ;  was  an  editor  of  the  f'lfvlupndia  of'  Practi- 
vnf  Medicine  { 1 833-35 ) :  puUidhcrl  Mmucl  o/Sd,ct  Medical 
Jimiugraphii  in  1835  :  and  afterwards  editeil  the  Itritiah  aud 
yorfitjn  Mi:dical  lierifw.  Pfii/sirinn'i  Uididny.  or  rt  Month 
in  Switzeiditnd  in  IS^S,  was  |>ublished  in  1S49;  Memoranda 
made  in  Ireland  in  1852;  and  Xature  and  Art  in  the  Cure 
of  Disease  in  1857. 

Forbes  (John-  Jlritn.w),  D.  D.,  of  Colninliia  College, 
New  York;  S.  T.  D.  by  Vatican  degree  of  Pope  Pius  IX.; 
b.  Miiy  5.  1807;  graduated  at  Columbia  College  iu  1827, 
and  at  the  (Jeneral  Theological  .Seminary  of  the  Protestant 
Kpiscopal  Church  in  1830.  Ueforo  graduation,  though  re- 
ceiving his  diploma  by  a  special  vote  of  the  board  of  trus- 
|eert,  ho  became  assistant  professor  of  ancient  languages  iu 
Trinity  College,  Hartford,  but  resigned  this  position  on  re- 
ceiving orders  from  tlie  Ut.  Rev.  Bishop  Iloljart  in  Trinity 
chureh  in  August  of  tlie  same  year.  In  1831  became  rector 
of  St.  Luke's  chureli.  Xew  York,  and  whilst  holding  this 
position  WHS  :ippointt'd  Iiy  the  standing  eonimittee  of  the 
General  Theological  Seminary  to  aet  temjiorarily  as  profes- 
sor of  pastoral  theology  and  pulpit  elotpience  in  that  insti- 
tution. In  I8t(  and  1817  represented  the  dioeese  of  New 
York,  as  one  of  her  clerical  delegates,  in  the  (leneral  Con- 
vention of  (he  Church.  In  ISiii,  in  eotup:iny  with  Drs. 
Newman,  Manning,  and  others,  he  entereil  the  Church  of 
Rome,  and  became  shortly  after  pastor  of  St.  Ann's  Roman 
Catiiolic  church  in  New  York.  In  1852  was  appointed  by 
the  Kt.  Rev.  bishop  of  South  Carolina  his  theologian  in  the 
pUmiiry  council  of  the  Roman  Church,  held  that  year  in  the 
city  of  Baltimore,  and  in  1854  acted  as  theologian  to  the 
Rt.  Rev.  bish  »p  of  Boston  in  the  provincial  council  held  in 
New  York.  In  1859,  Dr.  Forbes  returned  to  the  Protestant 
Episcopal  Church,  assigning  his  reasons  for  the  change  in 
the  following  brief  but  comprehensive  note,  addressed  to 
most  Ucv.  John  Hughes,  B.  D.,  archbishop,  etc. :  ''  It  is  now 
nearly  ten  years  since,  under  your  auspices,  I  laid  down  my 
ministry  in  the  Protestant  Episcopal  Church  to  sulnnit  my- 
si-lf  to  the  Church  of  Rome.  The  interval,  as  yuu  know, 
ha.s  not  been  idly  spent;  each  day  has  had  its  responsi- 
bility and  tluty,  and  with  these  have  come  experience,  ob- 
servation, and  the  knowledge  of  many  things  not  so  well 
understood  before.  The  result  is,  that  I  feel  I  have  com- 
mitted a  grave  error,  which,  puhliely  made,  should  be  pub- 
licly repaircil.  When  I  came  to  you,  it  was.  as  1  stated, 
with  a  deep  and  conscientious  conviction  that  it  was  neces- 
sary to  bo  in  communion  with  the  Sec  of  Rome;  but  this 
conviction  I  have  not  licen  ablu  to  sustain  in  face  of  the 
fact  that  by  it  the  natural  rights  of  man  and  all  individual 
liberty  must  be  sacrificed:  nor  only  so,  but  the  private  con- 
science often  violated,  and  one  forced,  by  silence  at  least, 
to  ai'r|uicsco  in  what  i?*  opposed  to  moral  truth  and  justice. 
Uniler  these  circumstanees.  when  I  call  (o  mind  how  slen- 
der is  the  foundation  in  the  earliest  ages  rtf  the  Church 
upon  which  has  been  reared  the  jiresent  papal  ])ower.  I  can 
no  longer  regard  it  as  legitimately  imposing  obligations 
upon  me  or  any  one  else.  I  do  now  therefore,  by  this  a:;t, 
disavow  and  withdraw  myself  from  its  nllegi-'I  jurlsdielion." 
In  1802,  after  the  alteration  of  a  cannn  I)y  tlie  (Jeiieral 
Convention  of  the  Episcopal  Church  atVeetijig  his  case.  Dr. 
Forbes  was  restored  to  the  exercise  of  his  ministry  in  that 
body,  and  in  18fi0  was  appointed,  hy  an  almost  unanimous 
vote  of  the  board  of  trustees,  ilean  and  permanent  executive 
officorof  the  (ieneral  Tbei)|.>;;ic:il  Si-mimiry  of  the  Protestant 
Episcopid  Church  iu  the  U.  S.— an  ollice  held  by  him  until 
the  year  I872.  Some  few  ])rinted  sermons,  essays,  anil  re- 
views are  the  only  known  productions  of  his  pen. 

F.  A.  P.  Baunaui). 

Forbidden  Fruit,  a  name  given  in  ditferent  countries  ' 
to  fruits  which.  aci!<iriling  to  tradition,  rejiresent  tin*  fruit 
r.f  which  Adam  and   Kve  ate  at  the  time  of  man's  full   in 
Ellen.     One  <»f   these    is   a    sort    <d"  thir-k-skinncd   orange  ; 
{Citrng    Aitrantium,    var.    Piiradini),   which    bears     marks  j 
which  arc  likened  to  tooth-marks.     The  skin   is  the  part  j 
eaten;  the  pulp  is  very  sour,  but  the  skin  is  soft  and  pleas- 
ant to  the  tasie.     Another  kind  is  a  small  sbadilock  (  Ci/nit  ' 
drruinanuH).     Still  amdher  Is  the  poisonous  fruit  of  Tafur- 
nirmontaiia  dirhotoma  of  Ceylon,  a  tree  of  the  onler  Apooy- 
naceip.    This  fruit  appears  as  if  bitten;  hence  the  tradition. 

For'hiish,  tp.  ol   Va<lkin  co.,  N-  C.     Pop.  14211. 

Forratlf-liaroqiirttey    de    (Tkan    Loins     Vktoh 
Ai»oi,[-ur:t.  Lli.D..  b.  at    Paris  in    1820,  a  half-brother  of  * 
Marshal  St.-Arnaud;   became  an  advocate  in  isll,  and  re- 
ooived  the  doctorate  in  I84(J;  became  master  of  re(|ues(H  in 


1852;  director-general  of  forests  1857  ;  director-general  of 
customs-revenues  and  indirect  contributions,  and  eounpellr>r 
of  state  ;  minister  of  finance  I8t)0-fil  ;  vice-preeident  of  the 
council  of  state  18fi3  ;  minister  of  agriculture,  public  wurk-. 
and  commerce  1867  ;  was  one  of  the  ehief  promoters  of  the 
Havre  marine  international  exposition  ;  minister  of  the  in- 
terior 18f)8  ;  was  distinguished  for  parliamentary  eloquence, 
and  was  an  imperialist  of  liberal  views. 

Force,  a  term  applied  to  denote  any  action  between 
material  bodies  by  which  they  change,  or  tend  to  change, 
each  other's  condition.  Every  change  of  condition  of  n 
material  body  implies  motion  of  i*ome  kind,  either,  first, 
of  the  mass  (molar),  or,  secondly,  of  its  component  particles 
(molecular).  Our  earliest  iilca  of  force  is  derived  from  the 
resistance  of  matter  to  the  touch.  Matter  itself  becomes 
known  at  the  same  time:  and  as  we  ]icrceivc  it  to  have 
extension,  wo  acquire  also  simultaneously  the  idea  of 
space.  Matter  may  be  defined  as  sometliing  impenetrable 
which  occupies  space.  Nothing  is  known  of  force  except 
as  a  cause  producing,  or  tending  to  produce,  motion  or 
change  of  motion  in  matter.  Force,  therefore,  is  the 
efiicient  cause  of  all  physical  phenomena,  including  not 
only  those  commonly  called  mechanical,  but  also  Ihoge 
attendant  on  heat,  light,  electricity,  and  chemical  action. 
Mechanical  forces  are  such  as  produce  tlicir  effects  upon 
masses  of  measurable  magnitude  directly.  They  are  dis- 
tinguished as  dynamical  (producing  actual  motion)  and 
statical  (held  in  cheek  by  opposing  forces).  Statical  forces 
may  be  compared  with  each  other  by  means  of  the  efforts 
or  pressures  they  exert,  which  may  be  measured  by  a 
spring  balance  or  by  opposing  them  to  known  forces 
through  an  intervening  lever.  But  as  static  forces  jiroduce 
motion  if  opposed  by  resistances  less  than  themselves,  such 
forces  may  also  be  measured  hy  their  relative  power  to 
generate  motion  when  all  resistance  is  removed.  A  heavy 
body  resting  upon  a  support  exerts  a  pressure  which  is  <iue 
to  the  force  of  gravity  acting  statically.  If  the  support  Ito 
removed,  the  body  falls.  We  have  the  means  of  ascertain- 
ing experimentally  the  velocity  imparted  by  gravity  to  a 
falling  body  in  a  unit  of  time;  and  this  furnislies  us  with 
a  natural  standard  for  measuring  other  forces.  Observation 
again  tells  us  that  the  pressure  exerted  by  a  mass  in  conse- 
quence of  gravity  is  proportioned  to  the  mass.  It  shows 
us,  however,  also,  that  every  mass  of  matter,  whether  small 
or  great,  falls,  if  nnsupj>orteil,  with  the  same  velocity.  By 
experiments  made  with  Atwood's  machine,  and  In  other 
ways,  it  is  found  that  if  the  force  which  acts  upon  the  same 
mass  is  increased  or  diminished,  the  velocity  generated  is 
also  increased  or  diminished  proportionally.  It  may  there- 
fore be  said,  briefly,  that  forces  are  proporti(»nal  to  the 
masses  moved  and  to  the  velocities  generated  at  the  same 
time — in  other  words,  that  force  Is  as  the  product  of  velo- 
city into  mass.  This  product  is  called  moment.  Putting, 
then,/  for  force,  p  for  pressure,  m  for  mass,  and  v  for  ve- 
locity, we  have/oc/>;  and  /ccinr.  Moment  as  well  as 
pressure  may  accordingly  be  taken  as  the  measure  of  static 
force;  but  in  this  expression  v  represents  what  is  called  a 
virtual  ami  not  a  real  velocity,  being  that  which  the  mass 
m  would  take  on  if  the  system  were  to  be  set  in  motion. 

When  a  force  acting  iMmtinuously  jiroduces  m<ition  or 
overcomes  a  resistance  through  space,  it  is  said  to  do  work. 
If  the  reslstaneo  Is  simply  the  inertia  of  a  constant  mass, 
the  work  done  will  consist  in  accelerating  velocity.  If  tho 
resistance  is  external  (as  of  friction  opposing  motion  on  a 
horizontal  plane),  the  work  done  will  consist  in  tran.sferring 
tho  mass  from  one  point  to  another  in  space.  In  either 
case  tho  measure  of  the  work  will  be  the  ffirce  acting  or 
the  resistance  opposing,  multiplied  by  the  distance  passed 
over.  For  external  resistances,  as  of  friction  just  nientione(i, 
this  is  self-eviiient.  For  the  resistance  of  inertia  it  nniy 
be  shown  to  be  true  by  considering  the  ease  of  gravity. 
Tho  increments  of  velocity  imparted  by  gravity  in  succes- 
sive equal  instants  of  time  to  a  body  falling  from  rest  aro 
equal;  but  the  minute  spaces  passed  over  in  these  succes- 
sive instants,  lieing  proportional  to  the  successive  actual 
V)-locitie»,  form  an  arithmetical  series.  (See  Falling 
HotUKS.)  The  sum  of  this  series  gives  tho  total  space 
fallen,  which  is  kvt.  Now,  imj  being  the  measure  of  tho 
static  force  of  gravity,  \iit-irt  represents  the  work  of  gravity 
in  putting  a  body  into  motion  with  the  vebicity  r.  And 
as  ijt  r,  we  obtain  finally  for  wi>rk  (  H').  U'-  imi'.  Any 
other  constant  fitrce,  as/,  greater  or  less  than  gravity,  will 
generate  tho  velocity  r  in  a  time  proportionally  less  or 
greater;  hut  tho  work  done  will  In  all  cases  bo  tho  same, 
and  will  he  inde])cndent  of  both  force  and  time.  For. 
ns/irs»r,  and  as  r  is,  by  hypothesis,  constant,  />  is  constant 
also,  and  W  hnt/i't  is  invariable,  wbatovor  be  the  value  of 
/.  In  like  manner,  tho  work  which  may  bo  done  by  tho 
moving  muss  in  overcoming  resisfaueo  to  its  motion  is 
entially  indepemlent  of  time,  while  tho  spaeo  through 
wlilch  it  may  move  in  expending  the  force  aceumulateil   in 
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it  will  be  inverfsely  as  the  resistance  it  encounters.  Thus, 
a  heavy  ball  rolling  over  smooth  ice,  being  but  slightly 
retarded  by  friction,  will  roll  very  far,  but  a  hammer  or 
bullet  suddenly  arrested  will  exert  an  enormous  and  even 
destructive  pressure. 

We  thus  see  that  the  power  of  a  moving  mass  to  do  work 
is  proportioned  to  the  square  of  the  velocity  of  motion, 
while  the  power  of  a  simjjle  pressure  to  hold  in  check  an 
opposing  pressure  is  proportioned  to  the  virtual  velocity 
only.  For  distinction,  the  product  nn'^  is  called  the  vis  viva, 
the  living  force,  or  the  kinetic  energy,  and  mv  the  moment. 
By  foertfy  is  meant  the  capacity  of  a  body  to  do  work.  This 
may  depend  on  its  position  or  condition,  and  is  then  called 
pot'Dti'al  enenfi/.  The  body  is  doing  no  work,  but  may  be 
madii  to  do  work  by  some  change  in  one  or  both  the  re- 
spests  mentioned.  A  clock-weight  wound  up,  the  mechan- 
ism l)eing  at  rest,  is  an  example  of  energy  of  position. 
Gunpowder  is  an  example  of  energy  of  condition.  Actual 
energy  is  that  exercised  by  a  moving  mass,  and  is  equiv- 
alent to  living  force.  A  pendulum  at  the  end  of  its  swing 
possesses  only  potential  energy,  and  in  the  middle  of  the 
swing  only  actual  energy. 

Thus  far  we  have  confined  ourselves  to  the  relations  of 
forc3  and  energy  in  mechanics.  We  now  proceed  to  consider 
them  in  their  wider  significations.  The  forces  of  nature 
which  are  characteristically  different  from  each  other  may 
be  seated  as  follows:  1,  gravitation;  2,  molecular  force: 
3,  chemical  affinity;  4,  heat  and  light;  5,  electricity;  6, 
vital  force.  Gravitation,  which  is  the  attraction  between 
bodies  at  a  distance,  is  proportional  directly  to  the  product 
of  the  two  masses,  and  inversely  to  the  square  of  the  dis- 
tance between  them.  Molecular  force  is  tho  attraction 
between  the  particles  of  bodies,  and  is  manifested  in  solids 
and  liquids  by  their  cohesion  and  elasticity,  and  in  liquids 
additionally  in  capillarity  and  osmose.  Chemical  affinity 
resembles  the  force  last  named  in  acting  at  insensible  dis- 
tauLics,  but  diff"er3  in  being  manifested  only  between  unlike 
substances.  Heat  is  supposed  to  be  a  mode  of  vibratory 
motion  actuating  tho  molecules  of  every  material  substance. 
Elevation  of  temperature  is  explained  as  an  increase  in  tho 
energy  of  the  vibrations  and  an  enlargement  of  their  am- 
plitude, whereby  the  volume  of  the  combined  mass  is  ex- 
pande  1,  and  ultimately  the  cohesion  and  even  the  affinities 
of  its  molecules  are.  overcome.  These  vibrations  are  sup- 
posed to  be  propagated  from  body  to  body  by  undulations 
in  an  exceedingly  rare  medium  filling  all  space,  called  ether. 
When  these  undulations  fall  within  certain  definitely  assign- 
ed limits  as  to  length,  they  have  power  to  affect  the  retina 
of  the  eye,  and  thus  give  rise  to  the  phenomena  of  light. 
Electricity  is  a  very  energetic  force,  the  physical  theory  of 
which  is  still  unsettled.  It  produces,  according  to  circum- 
stancc-i,  attractions  and  repulsions  between  masses  and  be- 
tween molecules.  Magnetism  is  but  a  form  of  electrical 
action.  Vital  force  is  more  obscure  as  to  its  manner  of  ac- 
tion than  any  other;  and  it  is  even  denied  by  many  phys- 
icists and  physiologists  that  any  such  distinctive  force 
exists,  all  the  phenomena  ascribed  to  it  being  attributed  to 
electricity,  chemical  affinity,  and  heat.  There  is  no  doubt, 
however,  that  there  exists  in  the  nervous  centres  of  living 
animals  a  certain  power  which  can  cause  contraction  of 
the  muscles  of  the  body  by  exciting  tho  proper  nerves. 
The  velocity  with  which  this  message  is  transmitted  is  by  no 
means  great,  not  exceeding  twenty  or  thirty  metres  per 
second.  When  a  whale  is  struck  by  a  harpoon,  such  is  the 
size  of  the  animal  that  quite  an  interval  elapses  before  the 
brain  can  be  informed  of  the  fact  and  can  put  the  muscles 
of  the  tail  in  operation  ;  so  that  before  this  effect  is  produced 
the  whalers  have  time  to  retreat. 

Having  thus  classified  forces,  we  may  still  further  dis- 
tinguish the  kinds  of  energy  dependent  on  them  as  follows : 
Kinetic  energy  exists  in  the  four  forms,  A,  of  bodies  in 
motion:  B,  of  radiant  heat  and  light;  C,  of  electricity  in 
motion  :  and  D.  of  absorbed  heat.  Potential  energy  may 
be,  E,  position  of  the  body  in  regiird  to  gravity  or  other 
force  acting  at  a  distance ;  F,  molecular  separation  ;  G, 
chemical  separation :  and  H,  electrical  separation.  Jn  the 
first  four  of  these  forms  work  is  obtained  directly  from  the 
mo'ion  of  the  body  or  its  molecules;  in  the  second  four,  it 
is  derived  from  an  alteration  of  its  condition. 

Whenever  energy  in  one  form  disappears,  it  reappears  in 
another,  and  this  property  is  known  as  the  transmutation 
of  energy  or  the  correlation  of  forces.  (See  CoitnELATioN 
OF  Forces.)  For  example,  the  energy  of  a  moving  body 
suddenly  arrested  in  its  motion  is  converted  into  heat ;  the 
energy  of  an  electric  current  may  be  transformed,  in  an 
electro-dvnamic  engine,  into  kinetic  energy  or  into  poten- 
tial energy  of  chemical  affinity  in  electrolysis.  In  general, 
such  transformations  are  not  from  one  form  of  energy  into 
a  single  other  form  only.  The  moving  body  arrested  ex- 
penils  come  part  of  its  energy  in  molecular  separation  (frac- 
ture of  the  opposing  body),  some  part  in  giving  motion  to 


tho  fragments,  and  the  rest  in  heat.  The  cnerj^y  of  tho 
electric  current  is  distributed  between  mechanical  motion, 
heat,  and  chemical  separation.  But  if  in  every  such  case 
we  could  collect  and  reunite  all  these  fractions  of  distribut- 
ed energy,  we  should  find  their  sura  just  equal  to  that  which 
has  disappeared  ;  and  this  leads  us  to  one  of  the  grandest 
general! /.at ions  of  modern  times,  the  doctrine  of  the  per- 
sistence of  force,  or  the  conservation  of  energy,  expressed 
in  the  proposition  that  energy,  like  matter,  is  indestruct- 
ible, so  that,  however  its  form  may  change,  its  total  quan- 
tity is  for  ever  constant. 

With  the  demonstration  of  this  doctrine  a  fatal  blow  has 
been  given  to  an  illusion  which  from  the  earliest  times  hag 
exerciseda  singular  fascination  over  many  ingenious  minds 
— the  belief  in  the  possibility  of  a  perpetual  motion.  By 
this  was  meant,  not  tho  eternal  persistence  of  motion  in  a 
body  which  encounters  no  resistance  whatever — for  in  this 
sense  the  doctrine  of  the  conservation  of  force  is  also  a 
doctrine  of  perpetual  motion — but  the  delivery  at  one  part 
of  a  mechanical  contrivance  of  a  grea'er  amount  of  kinetic 
energy  than  that  which  is  aiiplicd  ,at  anotlier  to  sot  tho 
contrivance  in  operation.  The  history  of  this  delusion  is 
given  elsewhere.  (See  Perpetual  Motiox.) 

Measure  of  Forces. — In  (irder  to  compare  quantities  of 
any  kind  it  is  necessary  th;it  wo  have  some  definitely  fixed 
units  of  measure.  By  tho  aid  of  such  units  the  relative 
magnitudes  of  quantities  of  the  same  kind  are  expressible 
in  abstract  numbers.  And  when  quantities  of  different 
kinds  are  in  the  relation  of  dependent  variables,  the  laws 
which  connect  them  may  be  expressed  by  comparing  the 
abstract  numbers  which  denote  their  relations  of  magni- 
tude among  themselves.  For  this  purpose  it  is  necessary 
to  take  as  a  starting-point  some  state  of  the  related  quan- 
tities of  which  the  conditions  are  definitely  known.  Take, 
for  instance,  the  law  of  pressure  and  volume  in  gases,  com- 
monly culled  tho  law  of  IMariotte.  If  tho  elasticity  of  air 
compressed  in  a  cylinder  by  a  force  of  20  pounds  to  tho 
square  inch  maintains  the  piston  at  the  height  of  4  feet, 
40  poun<l3  to  the  square  inch  will  reduce  this  height  to  2 
feet.  Wo  have  here  a  variety  of  units,  and  tho  numbers 
are  unnecessarily  largo.  It  would  be  simpler  to  say  that 
if  under  a  pressure  of  1  (unit  of  force)  the  air  compressetl 
occupies  2  units  of  volume,  then  a  pressure  of  2  units  of 
force  will  reduce  it  to  1  unit  of  volume.  It  is  therefore 
desirable  that,  in  order  to  compare  with  facility  tho  rela- 
tions of  quantities  of  different  kinds,  the  units  shall  be  so 
chosen  as  to  have  the  simplest  possible  relations  between 
each  other. 

The  centimetre,  gramme,  and  second  have  been  recom- 
mended by  tho  British  Association  for  the  Advancement 
of  Science  as  fundamental  units  on  which  to  establish  other 
unit  measures  of  quantity  and  energy  for  physical  pur- 
poses, called,  therefore,  derived  units.  These  fumlamentals 
are  sometimes  referred  to  as  the  '*  B.  A.  units  "  or  tho  "  C 
G.  S.  units"  (centimetre,  gramme,  second). 

Since,  when  bodies  move  uniformly,  s  =  W,  the  unit  of 
velocity  will  be  naturally  that  found  by  making  a  and  t 
equal  to  the  fundamental  units  C  and  S;  that  is,  it  will 
be  that  velocity  which  will  carry  a  body  1  centimetre  in  1 
second.  In  the  same  way,  if  o  be  put  for  acceleration, 
v  =  at;  and  putting  v  and  t  each  unity,  a  is  tho  force  re- 
quired to  generate  a  velocity  of  1  centimetre  in  1  second. 
The  unit  of  mass  is  deduced  from  the  two  forms  above 
given  for  expressing  statically  the  force  of  gravity — viz. 
vi(j  =  w.  This  gives  us  m  =  jp^r/ =  if-t- 981  centimetres, 
this  last  expressing  nearly  the  accelerativo  force  of  gravity. 
If  to=X  gramme,  m  is  a  little  over  a  milligramme.  As  all 
the  derivative  denominations  of  this  system  are  decimal 
multiples  of  the  unit,  the  introduction  of  an  incommen- 
surable divisor,  as  in  this  case,  is  an  incongruity  to  be  re- 
gretted, but  it  is  unavoidable.  Since  r/,  however,  varies  in 
different  latitudes  (though  only  slightly),  it  is  advisable  to 
emplov.  as  has  been  proposed  by  Sir  William  Thomson, 
the  value  of  7  at  Paris,  which  is  9S0.87  centimetres.  Hence, 
putting  m=  1  and  ip  =  1,  the  unit  of  mass  is  1  gramme  di- 
vided by  9S0.S7,  The  unit  of  force /=  met  is  found  by 
making  m  =  l  and  n  =  1,  when /=  the  force  required  to 
produce  in  the  mass  of  1  gramme  the  unit  of  acceleration, 
which,  as  above,  is  1  ecntimetro  in  1  second.  But  the 
mass  of  1  gramme  is,  as  we  have  seen,  the  weight  of  1 
gramme  divided  by  980. S7.  Hence  the  unit  of  force,  com- 
pared with  gravity,  is  Trlx^t  part  as  great,  or,  expressed  as 
weight,  is  slightly  over  a  milligramme.  This  unit  of  force 
is  called  a  di/tie.  The  unit  of  work,  W  =/xy  is  found  by 
making/  and  s=  unity,  and  is  therefore  1  dyne  acting 
through  the  space  of  1  centimetre.  This  is  called  an  crrj. 
The  iiigher  denominations  in  this  system  are  formed  by 
decimal  multiplication:  and  inasmuch  as.  in  consoqueneo 
of  tiieir  minuteness,  the  quantities  which  we  deal  with 
every  day  exceed  them  a  thousand  or  a  million  times,  a 
short  mode  of  writing  and  naming  these  multiples  ha;3  bcca 
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adopted;  thus:  a  gram  mo  beinjj  ysi  dynos,  aii'l  a  kilo- 
graiuiuo  y>!I,l)00  dynes,  a  luas.-s  of  I.DOO.UUU  dyne*  would 
not  i^rcatly  exceed  a  kilograiuine.  And  1,000. OUU  dyuo3  is 
writti.'u  I  X  10*  dynes,  or  one  dyne-nix.  So,  the  eiroumfer- 
enoe  of  the  earth  being  4,000,(iOO.Oi)ii  ceutinielres.  is  writ- 
ten 4X10*  oeutiinutre.<,  ari<l  is  read  /'o»o-  cvntimiitrc-niitea. 
If  divi-sion  is  to  he  expressed,  tlie  ordinal  Dumhera  are  used. 
Thus,  1  milligraiumo  =  yg'jj(yth  gramme,  is  written  IX  10"' 
grauiiuf,  and  read  one  i/ntntmc-t/iirti.  This  system  of  units 
has  not  been  generally  aeuepted  as  yet  in  the  scientific 
world.  Slill  less  has  it  been  introduci-d  into  (lie  arts  uf  in- 
dustry, t  Kor  the  units  now  generally  employed  in  this  and 
in  other  countries  forooinputing  the  force  of  engines,  water- 
powers,  or  animals,  or  calculating  the  work  performed  by 
any  of  these  motive-powers,  see  Dynamic  Units.) 

Passing  from  mechanical  to  physical  units,  the  most  im- 
portant of  all,  whether  in  its  scientific  or  its  indu:<trial  re- 
lations, is  the  unit  of  heat,  \vhich  is  the  amount  of  heat 
necessary  to  raise  the  temperature  of  I  kilogramme  of  wa- 
ter 1°  0.  The  numbiT  of  units  of  work  necessary  to  gen- 
crate  this  amount  of  heat  is  called  the  incrhdin'mf  eqnivn- 
lent  ttf  heftt.  Much  c:ireful  labor  lias  been  expended  iu  the 
attempt  to  determine  this  important  constant  (for  an  ac- 
count of  which  sec  Hkat).  The  value  commonly  receive! 
is  42."J  kilogramiufitrcs,  or  42't  kilogrammes  raised  1  metro 
high.  The  corresponding  value  for  British  units  and  the 
Fahrenheit  thermometer  is  772  foot-pounds,  or  772  pounds 
raised  1  foot  high.  The  derived  unit  of  heat  on  the  B.  A. 
system  would  be  the  amount  necessary  to  raise  the  tem- 
perature of  one  gramme  of  water  fhroui;h  1*^  C  The  me- 
chanical ef^juivaleut  of  this  would  be  42.;'.IM)  grammes  raised 
one  centimetre,  or  42,^100  gramme-centimetres,  or  ccnti- 
grammetres;  which,  in  ergs,  would  amount  to  41,491.000, 
or  41  erg-sixes  h  491  erg-threes.     (For  electrical  units  see 

Ei.ErTRICITY.) 

S"tirren  of  Enertjy. — The  immediate  sources  of  energy  in 
our  planet  arc  numerous,  embracing,  as  sources  of  kinetic 
energy,  the  radiation  of  the  sun,  the  motion  of  air  and 
water,  and  the  mnsLnilar  force  of  animals;  and.  as  sources 
of  potential  energy,  water  accumulated  above  the  general 
level  in  lakes  and  rivers  or  lifted  by  the  tides,  unequal  dis- 
tribution of  temperature  on  the  earth,  wood,  coal,  native 
sulphur,  and  other  combustible  minerals,  and  food  as  the 
source  of  kinetic  inusjular  force.  All  those,  however, 
except  the  tides  and  some  unimportant  eases  under  the 
head  of  combustibles,  are  originally  derive  1  from  the  great 
source  first  named — viz.  the  solar  radiation.  The  internal 
heat  of  the  earth,  sometimes  exhibited  in  volcanic  action, 
is  a  source  of  energy  practically  unavailable;  but  its 
gradual  decline,  causing  contraction  of  (he  inferior  mans, 
permits  the  energy  of  gravitation  occasionally  from  being 
potential  t'l  beconio  active,  and  to  manifest  itself  in  earth- 
quakes. Tilil  action  requires  si>me  explanation.  To  an 
observer  on  the  mcton  the  tidal  wave,  if  visible,  would 
appear  as  a  muss  of  water  nearly  at  rest,  under  which  the 
earth  is  revolving  like  a  car-wheel  under  the  brake.  The 
energy  therefore  is  derivetl  from  the  motion  of  the  earth, 
and  since  this  energy  is  c')ntinually  Cfinverted  by  friction 
into  other  forms,  there  is  a  constant  drain  upon  its  source; 
or,  in  other  words,  it  is  continually  making  the  earth  turn 
more  and  more  slowly.  This  effect  is  of  course  exceed- 
ingly slight,  but  it  is  supposed  to  account  for  the  astro- 
nomic;iI  pheiioin*'M'iu  known  as  the  secular  aci;eleratiou  of 
the  moon's  mean  motiiiu,  the  moon  appearing  to  move 
faster  since  the  earth  moves  more  slowly.  The  ultimate 
result  will  bo  that  the  time  of  revolution  of  the  earth 
around  its  axis  will  at  length  equal  the  time  of  revolution 
of  the  moon  around  the  eartli,  or  the  hitter  will  always 
turn  its  same  fai;e  towards  the  mo  in.  Now,  if  tlio  moon 
over  contained  a  liqiiid  like  our  ocean,  a  similar  effect  would 
bo  produced  on  it,  only  in  a  much  more  marked  nmnner, 
owing  to  the  lari^er  si/,o  of  the  earth.  The  necessary  result 
would  be  that  which  has  actually  occurred — that  (he  times 
of  revolution  of  the  moon  around  its  axis  and  around  the 
earth  woulil  be  equal. 

Although  in  a  system  of  bodies  in  commnnication  with 
flurronn<ling  objects  the  total  aimmnt  of  eiu'rgy  is  alwiiys 
constant,  yet  all  of  it  is  not  avuilablc  ti>  do  work.  For 
instance,  if  two  boilies,  one  warmer  than  the  other,  are  thus 
iaulateil,  the  heat  passes  from  the  first  to  the  second,  and 
is  thus  able  to  di>  work;  as  soon,  however,  as  they  bc»th 
attain  the  same  temperature,  the  available  energy  is  ex- 
hausted, an<l  ulth'iugh  Iheir  actual  temperature  may  be 
very  high,  they  have  no  power  of  doing  wurk  until 
brought  in  contact  with  some  cooled  bodj*.  This  available 
energy  is  known  ns  the  tmtmpy  of  the  system.  In  any 
actual  case  a  eonsi<lerablo  portion  of  the  energy  of  a  body 
is  lost  by  being  converted  into  a  form  from  whieli  we  can- 
not reconvert  it  into  work.  Thus,  a  heated  body  when 
used  IIS  a  source  of  energy  begins  at  once  to  lose  its  heiit 
by  radiation,  by  healing  the  surrounding  air,  and   by  eou- 


duction  through  its  support,  the  energy  being  here  con- 
verted into  beat  but  little  above  that  of  turroundiug  bodies, 
and  therefore  not  readily  convertible  into  wurk.  A  t<imilar 
loss  takes  place  with  au  electrified  body,  since  there  \&  no 
perfect  non-conductor  of  electricity.  In  the  case  of  motion 
we  cannot  avoid  the  resistance  of  the  air  or  of  friction  ;  and 
often  some  surrounding  bodies  being  eet  in  vibration,  a 
portion  of  the  energy  is  converted  into  sound.  The  effect 
of  all  this  is  slightly  to  warm  the  various  bodies  moved, 
and  thus  again  the  energy  is  brought  into  a  form  from 
which  it  cannot  easily  be  brought  back.  This  is  what  is 
known  as  the  dissipation  of  energy. 

The  grandest  application  of  these  laws  is  in  astronomy 
to  the  determination  of  the  source  of  energy  in  the  sohir 
system.  We  have  already  seen  that  the  effect  of  a  liquid 
on  a  satellite  is  to  act  as  a  brake  to  niter  the  time  of  ritla- 
tion,  until  it  is  finally  rendered  the  same  as  the  time  of 
revolution  in  the  orbit,  so  that  the  same  face  shall  always 
be  turned  towards  the  primary.  The  planets  would  also 
be  affected  in  the  same  way.  both  by  their  satellites  and  by 
the  sun  itself;  antl  although  the  problem  becomes  one  of 
great  complication,  probably  the  final  result  would  be  the 
conversion  of  nearly  all  the  kinetic  energy  of  rotation  into 
heat,  which  would  eventually  radiate  into  space.  The  far 
greater  energy  derived  from  the  sun  is  also  rapidly  pass- 
ing off  into  space.  The  total  amount  received  by  the  earth, 
great  as  it  is,  is  almost  infinitesimal  compared  with  the 
amount  railiatcd  into  space,  and  thus  lost.  This  energy  is 
estimated  at  the  surface  of  the  sun  to  be  cqiii\alent  lo  71-00 
horse-power  for  each  square  foot  of  surface.  This  amount 
of  energy  is  so  great  that  if  the  sun  were  a  mass  of  burn- 
ing coal,  it  would  be  wholly  consumed  in  iiOOO  years,  and 
in  5000  years  more  would  have  cooled  down  9000°  C 
Since  geology  proves  that  for  hundreds  of  thousands  of 
years  the  temperature  of  the  earth  has  been  about  tlio 
same  as  at  present,  evidently  chemical  cdmbination  is  not 
sufficient  to  account  for  this  vast  fund  of  energy.  The 
nebular  hypothet;is  assumes  that  the  matter  of  the  solar 
system  was  originally  distributed  through  space,  and  the 
planets  and  sun  formed  by  its  condensation.  Here  there 
would  be  an  enormous  source  of  energy,  since  the  potential 
energy  duo  to  the  distance  of  the  particles  would  by  the 
force  of  gravitation  become  kinetic  in  their  a|)proaeh  (o 
each  other.  On  making  the  ealeulation,  however,  the  en- 
ergy thus  set  free  proves  to  be  as  much  too  great  as  the 
other  was  too  small;  and  this  theory  also  must  be  rejected. 
The  view  now  held  with  regard  to  the  source  of  the  sun's 
heat  is  that  it  is  due  simply  to  its  contraction.  The  mass 
of  the  sun  is  so  great  that  on  the  most  unfavorable  sujipo- 
sition  the  heat  set  free  by  the  diminution  of  potential  en- 
ergy duo  to  its  contraction  would  supply  the  present  loss 
for  7000  years  before  the  whole  mass  would  have  altered 
its  temperature  by  1°  C.  .Still,  enormous  as  this  supply  is, 
it  must  eventually  be  cxhausteii,  and  then,  by  the  dissipa- 
tion of  energy,  be  finally  converted  into  radiant  heat  and 
diffused  through  space.  The  final  result,  therefore,  would 
be  that  all  bu'lies  would  assume  the  same  temperature; 
there  would  be  no  further  source  of  energy  :  ]diysical  jihe- 
nomena  woubl  cease,  and  the  physical  universe  would  bo 
dead.  Such,  at  least,  is  the  present  view  of  this  stupen- 
dous question.  E.  C.  PiCKicitiNa. 

Force  {  Manning),  b.  at  Parsijipany.  N..T.,in  1780.  joined 
the  Methorlist  Kpiscopal  Church  in  his  seventeenth  year, 
ami  in  isU  entered  the  Philadelj)hia  conference,  and  filled 
most  of  tlie  prominent  ajqiointments  within  its  bo u mis. 
P'or  twenty-two  years  was  ]»residing  elder  in  diflcrent  dis- 
tricts, and  was  elected  to  the  General  Conference  in  1K24, 
1828,  lS:i6.  Ifi40,  and  IS48.  Ho  was  superannuated  in  ISfiO. 
D.  Feb.  22.  ISfi2,  near  Andover.  N.  J.  He  was  of  fine  per- 
sonal appearance,  generous  in  heart  and  noble  in  sentiment, 
and  beloved  by  preachers  and  people.        J.  II.  AVtuniAN. 

Force  (Pktkii).  an  American  historian  and  journalist, 
b,  at  Passaic  Falls,  N.  J.,  Nov.  2(>,  171)0  ;  came  to  New  York 
at  an  early  age,  where  he  learned  and  fidlowed  the  trade 
of  printer  till  ISIj,  when  he  moved  to  \V]i>hington,  where 
in  1X20  he  e<immeneed  the  publication  of  Thr  Xuiitnuil  f'n/. 
endiir,  a  vnlume  nf  national  stalislics.  which  he  published 
annually  until  ls;ir..  He  also  pnldi^hcd  ( IS2.'i-.'10)  a  polit- 
ical newspaper.  The  Xntiitnu/  J»unttif,  which  was.  daring 
President  J.  Q.  Adams's  administra(ion.  the  oflieial  organ. 
By  desire  of  the  government  he  undertook  in  IH;t;i  the  prep- 
aration of  a  documentary  history  of  the  American  colonies, 
a  labor  to  which  he  devoted  thirty  years,  iluring  which 
time  nine  folio  vfdumes  were  published,  entitled  Ametimn 
Arrhivt'fi.  While  thus  engaged  he  [tecumulnted  a  valuable 
library  n-luliug  to  early  American  bisl<»ry,  consisting  id' 
books,  documents,  manu'<cripts,  maps,  etc.,  which  were  pur- 
chased by  the  U.  S.  in  IS()7,  ami  adilcd  to  the  Ctmgressional 
liiliniry.  From  1830  to  IH|0,  Mr.  Force  was  uuiyor  of 
Washington,  and  subsequently  wa^-  prcKident   of  the  Na- 
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tional  Institute  for  the  Promotion  of  Science.  He  also  pub- 
lished several  volumes  of  historical  tracts  relating  to  the 
American  colonies.    D.  at  Washington,  D.  C,  Jan.  23,  1S6S. 

Forcelli'ni  (Egidio),  a  distinguished  Latin  lexicogra- 
pher, was  b.  at  Frner,  near  Feltre.  in  the  Venetian  territory, 
Aug.  20,  16S8.  From  the  poverty  of  his  parents  he  was  de- 
prived of  early  advantages,  but  having  entered  the  seminary 
of  Padua,  he  by  his  marked  abilities  and  devotion  attracted 
the  notice  of  Faeciolati.  then  director,  who  soon  engaged 
his  aid  in  carrying  out  his  own  designs  for  improving  the 
Latin  dictionaries  then  in  use.  In  1705,  under  the  direc- 
tion of  his  teacher,  Forcellini  began  the  revision  of  the  book 
called  Cn;pjW('/(K«(see  FACOH)L\Ti),andfinished  it  at  the  end 
of  171-S.  Faeciolati  meantime  had  conceived  the  plan  of  a 
complete  dictionary  of  the  Latin  language,  which  should 
comprise  all  the  words  of  existing  authors,  as  well  as  those 
found  in  inscriptions  and  on  medals.  The  execution  of  this 
great  work  devolved  entirely  upon  Forcellini,  and  to  him 
this  credit  belongs,  though  he  enjoyed  throughout  the  whole 
period  the  counsel  and  supervision  of  his  old  teacher.  A 
brief  memorandum  of  Forcellini  states  that  he  began  the 
work  at  the  end  of  171!^.  and  bestowed  three  and  a  half 
years  on  the  letter  A.  In  1724  he  was  called  away  to  be 
professor  of  rhetoric  and  director  of  the  seminary  at  Ceneda, 
and  was  obliged  to  suspend  work  on  the  dictionary  till  his 
recall  to  Padua  in  173L  From  this  time  he  labored  steadily 
for  eleven  years  without  interruption,  fur  the  next  eleven, 
with  more  or  less  hindrance,  till  the  completion  in  17;>;i; 
two  years  were  given  to  revision,  and  eight  years  to  the 
transcription,  which  was  finished  Nov.  13, 1761.  Forcellini 
d.  at  Padua  Apr.  4,  1768,  one  year  bofore  Faeciolati,  and 
three  years  before  the  publication  of  the  work  that  had  oc- 
cupied nearly  forty  years  of  his  life.  The  title-page  sets 
forth  fairly  the  relation  of  the  two  editors:  Tothis  Lntinit- 
atis  Lexicon  Consili'o  et  ciira  Jacobi  Faeciolati  opera  et 
studio  ^Egidii  ForcelUui  alumni  Sem.  Patar.  lucnhratum. 
The  work,  after  lying  ten  years,  was  published  in  4  vols, 
folio,  under  the  care  of  Cognolati,  who  wrote  the  preface. 
A  new  edition  a]>]ieare<l  in  1805,  and  a  third,  revised  with 
additions  by  Furlanetto,  Padua,  1823-31,  4  vols.  4to,  An 
edition  with  the  Italian  explanations  translated  into  Eng- 
lish was  issued  by  G.  Bailey.  London,  1828,  2  vols.  4to. 
Furlauetto's  edition  was  reproduced  in  Germany  with  much 
improvement  by  Voigtlander  and  Hertel,  Schneeberg.  1S29- 
45.  4  vols.  fol.  Two  new  editions  are  now  (1875 J  issuing 
from  the  press.  (See  J.  B.  Ferrari,  Life  of  Forcellini, 
Padua,  1792.)  H.  Drisler. 

For'ceps  [Lat.],  in  surgery,  an  instrument  for  seizing, 
and  often  for  removing,  bodies  which  cannot  conveniently 
be  seized  by  the  hand.  Forceps  are  of  many  forms.  Spe- 
cial kinds  are  used  for  special  purposes,  as  for  drawing 
teeth,  for  cleansing  sores,  for  seizing  a  bleeding  artery,  for 
extracting  bullets,  for  assisting  in  the  birth  of  the  foetus, 
and  f'»r  many  other  uses. 

Forch'hammer  (Johan  Georg),  b.  at  Ilusum,  S!es- 
wick,  July  2i),  1794;  became  a  distinguished  Danish  geolo- 
gist, mineralogist,  and  chemist;  was  the  associate  of  Oer- 
sted, and  long  held  the  chair  of  geology  at  Copenhagen  ; 
author  of  works  on  the  geology  of  Denmark  (1835),  of 
Scanilinavia  (184.'i),  and  a  manual  of  chemistry  (1834-35). 
D.  at  Copenhagen  Dec.  13,  1865. 

Forchhammer  (Peter  "Wilhelm),  distinguished  as 
a  traveller  and  archjeologist,  was  b.  at  Husum  (in  Sles- 
wiok)  in  1803.  He  studied  at  the  Lyceum  in  Liibcck, 
and  then  at  the  L^niversity  of  Kiel,  where  he  took  his 
doctor's  degree  in  1828,  and  resided  for  a  time  as  private 
teacher.  In  1830,  after  spending  some  months  in  Paris  and 
London,  he  set  out  for  Greece,  and  spent  three  years  in  ex- 
plorations and  study.  On  his  return  to  Germany  he  pub- 
lished the  results  of  his  investigations,  and  then  revisited 
Greece  in  1839,  on  which  occasion  ho  accompanied  King 
Otho  through  the  northern  provinces.  He  also  visited  .\sia 
Minor  to  make  a  survey  of  the  plain  of  Troy.  Having 
been  appointed  professor  extraordinary  at  Kiel  in  1836,  he 
returned,  after  visiting  Egypt  and  Rome,  to  enter  upon  his 
duties  in  1842,  and  founded,  in  conjunction  with  Jahn,  the 
archaeological  museum.  He  contributed  valuable  articles 
on  Grecian  and  Roman  archaeology  and  topography  to  many 
of  the  leading  periodicals.  His  principal  works  arc  Hel- 
leni/cii,  vol.  i.  (the  only  one),  Berlin,  1837;  Topoffraphif  of 
Athentt,  Kiel,  1841 ;  Description  of  the  Plain  of  Tniy,  Frank- 
fort, 1850;  /Ta^ojna,  Berlin,  1857;  The  Cych>pran  Wolh, 
Kiel,  1847.  II.  Duisler. 

For'cible  En'try  and  Detain'er.  A  forcible  entry 
consists,  in  law,  in  an  unlawful  entry  upon  lands  or  tene- 
ments, accompanied  by  the  exercise  of  force  or  by  the  use 
of  such  threats  and  menaces  as  overawe  those  rightfully 
in  possession  and  prevent  their  resistance.  Forcible  de- 
tainer consists  in  wrongfully  keeping  possession  of  lands 
or  tenements  by  force  and  threats   whether  the  original 


entry  were  forcible  or  peaceable.  Entry  and  detainer  are 
usually  included  in  the  same  act.  This  offence  is  generally 
prohibited  by  statute,  declaring  that  "no  entry  shall  be 
made  upon  lands  except  in  cases  where  entry  is  given  by 
law,  and  that  in  such  cases  it  shall  be  miide  only  in  a 
peaceable  manner,  not  with  strong  band  nor  with  multi- 
tude of  people."  The  remedies  are  by  public  indictment 
for  breach  of  the  peace,  by  private  action  against  the 
wrong-doer  when  he  has  no  claim  to  the  property,  and  by 
special  proceedings  under  a  statute  if  any,  as  is  generally 
the  case,  be  provided.  When  entry  is  made  by  one  who 
seeks  to  justify  his  act  by  a  plea  of  ownership,  as  by  a 
landlord  against  a  tenant  holding  over  after  his  term,  the 
tenant,  as  is  generally  maintained,  cannot  bring  a  private 
action  for  the  offence,  but  the  landlord  is  neverlhelesa 
punishable  for  the  violation  of  the  peace.  When  special 
statutory  remedies  are  provided,  they  usually  consist  of 
measures  adapted  to  put  the  party  dispossessed  again  into 
possession  of  the  premises,  while  necessary  costs  and  ex- 
penses are  exacted  of  the  person  making  the  wrongful  en- 
try. George  Chase.     Revised  bv  T.  AV.  Dwight. 

For'cingr,  among  gardeners,  is  properly  the  production 
of  any  fruit  or  flower  out  of  its  proper  season  Ity  the  judi- 
cious use  of  hot  or  cold  frames,  stimulating  ammoniacal 
fertilizers,  and  other  like  appliances.  The  term  may  also 
be  extended  to  the  growing,  by  similar  means,  of  exotic, 
and  especially  tropical,  fruits  or  plants  in  an  uncongenial 
climate. 

Ford,  county  of  N.  E.  Central  Illinois.  Area,  450 
square  miles.  It  is  very  level  and  fertile.  Grain  and  hay 
are  important  crops.  It  is  intersected  by  the  Illinois  Cen- 
tral, the  Gilman  Clinton  and  Springfield,  and  the  Toledo 
Wabash  and  Western  R.  Rs.     Cap.  Paxton.     Pop.  9103. 

Ford,  county  in  the  S.  W.  of  Kansas.  Area,  900  square 
miles.  It  is  intersected  by  the  Arkansas  River  and  the 
Atchison  Topeka  and  Santa  Fe  R.  R.  It  has  fertile  bot- 
tom-lands and  fine  upland  pastures.  Cap.  Dodge  City.  Pop. 
427. 

Ford  (Gabriel  H.),  b.  at  Morristown,  N.  J.,  1764; 
graduated  at  the  College  of  New  Jersey  at  Princeton  in 
1784;  was  admitted  to  the  bar  in  May,  1789:  was  pre- 
siding judge  of  the  court  of  common  pleas  for  the  eastern 
district  of  the  State;  and  (1820-40)  justice  of  the  supremo 
court.     D.  at  Morristown,  N.  J.,  Aug.  27,  1849. 

Ford  (John).  English  dramatist,  b.  at  Ilsington,  Devon- 
shire, in  1586;  entered  the  Middle  Temple,  London.  Nov. 
16,  1602,  and  appears  to  have  followed  the  legal  profession 
with  some  success  ;  but  as  early  as  his  eighteenth  year  pub- 
lished Famen  Memorial,  a  tribute  to  the  memory  of  Charles 
Blount,  Lord  Mountjoy  and  earl  of  Devonshire  ;  then  wrote 
several  plays  not  now  extant;  and  finally  produced  about 
sixteen  others,  most  of  which  were  jierformed  between  1G28 
and  1639.  D.  probably  about  1610.  "It  is  greatly  to  be 
deplored,"  says  Allibonc,  *'  that  his  taste  was  as  bad  as  his 
genius  was  splendid,  ami  that  his  licentiousness  disgusts 
even  whilst  his  imagination  charms." 

Ford  (Lewis  de  Saussure),  M.  D.,  LL.D.,  professor 
forty-two  years  in  the  Medical  College  of  Georgia,  b.  at 
Washington's  head-quarters  in  Morristown,  N.  J..  Dec, 
ISOl  ;  took  his  degree  in  medicine  from  the  College  of 
Physicians  and  Surgeons  of  New  York  City  in  1822.  and 
the  honorary  degree  of  LL.D.  was  conferred  on  him  by  the 
University  of  Georgia  at  Athens  in  1S68.  Removed  to  South 
Georgia  in  1822,  and  to  Augusta,  Ga.,  in  1827.  where  he 
assisted  in  organizing  the  Medical  College  of  Georgia  in 
1832 — an  institution  in  which  he  has  held  ever  since  the 
professorship  either  of  chemistry  or  practice  of  medicine. 
Prof.  Ford  contributed  valuable  essays  on  paroxysmal  fevers, 
intermittent,  simple,  complicated,  or  malignant,  from  1836 
to  1845,  through  the  Southern  Medical  and  Snn/icnl  Journal. 

PailF.  Eve. 
Ford  (Sallie  Rochester),  American  anthoress,  b.  in  1S2S 
in  Kentucky;  was  Miss  Rochester,  and  married  Rev.  S. 
H.  Ford.  Baptist  preacher  at  Louisville.  Ky.,  in  1855.  Con- 
tributed to  the  Christian  Heposifortf.  published  by  her  hus- 
band, as  also  to  his  Southern  Jiepoaitori/,  at  Jlemphis.  Tenn., 
and  has  written  Grace  Truman  (1857),  Mny  liuiii/un  (I860), 
Romruice  of  Freemasonry ;  Uomauce  of  Monjttn  and  his  Men 
(1804). 

Ford  (Seabfry),  American  lawyer  and  politician,  b.  at 
Pomfret,  Conn..  Oct.  15,  1801;  graduated  at  Yale  College, 
New  Haven,  Conn.,  in  1825;  practised  law  at  Burton,  0.; 
was  often  member  and  once  Speaker  of  each  branch  of  the 
Ohio  legislature;  governor  of  Ohio  1S4S-50,  and  major- 
general  of  militia.     D.  at  Burton  May  8,  1855. 

Ford  (Thomas)  was  taken  by  his  parents  to  Illinois  in 
1804:  jiractised  law.  and  was  judge  of  the  supreme  court, 
and  governor  of  Illinois  1842^6.  Wrote  llistory  of  Il- 
linois frojn  1818  to  1847  (1854).  D.  at  Peoria,  111.,  Jan., 
1851. 
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Ford'ham,  post-v.  and  stntton  on  the  Harlem  R.  R., 
10  mik'S  from  the  Grand  Central  Dfpot,  New  York,  was  in 
IS74  annexed  to  New  York  City.  It  is  the  seat  of  St.  John's 
College,  a  Jesuit  institution  ;  also  of  an  academy  for  ladies, 
a  theological  school,  a  female  deaf-mute  asylum,  and  other 
Roman  Catholic  institutinus.      Pop.  2151. 

Foreclosure.  See  Moktgage,  by  Phof.  T.  W.  Dwight, 
LL.D. 

For'eign  Attach'inentf  a  process  of  attachment  by 
whii'li  till!  [>ro|ii'rty  of  a  foreign  or  ab.sent  delitor  in  tho 
hands  of  thinl  jiersous,  or  debts  due  him  from  tliem,  may 
be  levied  upon  for  the  discharge  of  his  indebtedness  to  a 
suing  creditor.  This  form  of  procedure  has  existed  in 
England  from  a  very  remote  ])eriod,  but  only  in  a  few  of 
the  larger  cities,  as  London,  Liverpool,  etc..  and  owes  its  or- 
igin to  immemorial  usage  in  these  particular  localities,  but 
does  not  constitute  a  part  of  the  general  common  law.  In 
these  cities  it  still  subsists  in  its  ancient  form,  but  a  process 
of  a  similar  nature  has  been  established  to  operate  uniform- 
ly throughout  the  realm,  which  is  known  as  garnishment. 
This  statutory  proceeding,  however,  is  applicable  not  only 
with  reference  to  foreign  but  also  to  domestic  debtors;  and 
since  it  gives  a  right  to  seize  upon  their  effects  and  credits 
only  after  the  recovery  of  judgment,  it  is  less  beueticial 
than  the  special  system  of  foreign  attachment.  In  a  num- 
ber of  the  States  of  the  Union  a  process  similar  to  foreign 
attachment  has  been  adopted  by  statute,  providing  for 
a  levy  upon  the  property  of  absent,  non-resident,  and  ab- 
sconding debtors,  but  its  extent  of  application  is  not  always 
the  same.  Garnishment,  which  is  known  in  some  parts  of 
tho  country  as  the  ''trustee  process,"  may  commence  with 
the  suit,  and  includes  both  foreign  and  domestic  attach- 
ment, and  is  the  term  generally  used  to  designate  the  case 
where  a  debtor's  ])roperty  or  credits  may  bo  attached  in 
the  possession  of  third  persons.  The  statutes  of  the  re- 
spective States  must  be  consulted.  (See  Garnishmknt.) 
Georgk  Chase.     Revised  by  T.  W.  Dwigiit. 

For'eign  Judgement,  the  judgment  of  a  foreign 
tribunal.  As  no  slate  is  under  any  obligation  to  enforce 
laws  which  are  not  of  its  own  creatijin,  the  effect  to  bo 
given  to  foreign  judgments  must  depend  entirely  upon  the 
comity  of  nations  in  their  mutual  relations  with  one 
another.  But  the  general  voluntary  accejitancc  among  the 
states  of  Christendom  of  the  doctrines  of  international  law 
has  also  extended  to  the  recognition  of  the  validity  of  such 
judgments  when  rendered  by  tribunals  having  jurisdiction 
of  the  cause  determined,  and  when  the  proceedings  were 
characterized  by  no  fatal  irregularity  or  frauil.  Duo  in- 
quiry may  bo  instituted  in  regard  to  the  autliority  of  tho 
foreign  court  and  the  conduct  of  the  suit,  in  order  to  as- 
certain whether  any  oppression  was  exerted  or  injustice 
done ;  but  if  no  error  appears  the  decree  is  sustained.  This 
practice  operates  as  a  great  preventive  of  vexations  and 
protracted  litigation,  by  which  defendants  might  otherwise 
bo  persecuted  ami  the  courts  heavily  burdened,  wliile  it 
nevertheless  tends  to  secure  the  administration  of  full  and 
exact  justice. 

In  all  cases  when  it  is  desired  to  introduce  into  any  court 
the  proof  of  a  foreign  judgment  in  order  that  it  may  bo 
inquired  into  or  enforced,  it  must  be  proved  and  authenti- 
cated as  a  matter  of  fact.  This  may  be  done  cither  by  an 
exemplification  'of  a  copy  of  the  judgment  under  the  great 
seal  of  a  state,  or  by  a  cnpy  ^worn  to  as  correct  by  a  wit- 
ness who  has  conipari'd  it  with  the  original,  or  by  the  cer- 
tificate of  an  officer  properly  autliorizcd  by  law  to  give  a 
copy;  which  certificate  must  itself  be  ]>roperIy  authenti- 
cated. When  the  tribunal  rendering  the  judgment  is  one 
whose  acts  are  reengnized  by  the  law  of  nations,  8uch  a? 
a  court  of  admiralty,  etc.,  an  exemplification  under  the  seal 
of  the  court  will  be  sufficient. 

Tho  several  States  of  the  American  Union  are,  as  regards 
the  proceedings  of  tho  State  tribunals,  regarcled  as  foreign 
to  one  another.  an<l  judgments  rendered  in  each  are  acenrd- 
ingly,  on  general  principles  of  law,  sustiiinaliie  in  the 
others  as  foreign  judgments.  Hut  as  these  Stales  are  sub- 
ordinate to  one  general  government,  the  effect  to  bo  given 
in  one  to  the  jurlicial  acts  of  another  has  not  been  lofl  to 
depenrl  simply  njum  inter-State  comity,  fn  the  U.S.  Con- 
stitution is  ('..ntiiined  n  provision  that  "  full  fuith  and  credit 
shall  be  given  in  each  State  to  the  public  acts,  reeorcls.  ami 
judicial  proceedings  of  every  otlier  State,  ami  that  (,'on- 
gress  may  prescribe  the  manner  in  which  stieh  acts,  records, 
and  proceedings  shall  be  proverl.  and  the  effect  thereof." 
In  pursuance  of  Ibis  autliority  the  ftdlnwing  enaelnient 
bus  been  passed  by  Congress,  establishing  a  inndc  of  pronf 
wliich  is,  however,  not  exclusive  of  any  wliicb  the  State 
itsell"  may  see  fit  tcj  adopt.  *'  The  records  ami  jmiieial  pro- 
ceedings of  tho  iMiurts  of  any  Stiite  shull  be  prnved  or  ad- 
mitted, in  any  other  court  within  the  U.  S.,  by  the  attesta- 
tion of  the  clerk  and  tho  seal  of  tho  court  annexed,  if  there 
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be  a  seal,  together  with  the  certificate  of  tho  judge,  chief- 
justice,  or  presiding  magistrate,  as  the  ease  may  be,  that 
the  said  attestation  is  in  due  form.  And  the  said  records 
and  judicial  procceding.s,  authenticated  as  aforesaid,  shall 
have  such  faith  and  credit  given  to  them,  in  every  court 
within  the  U.  S..  as  they  have  by  law  or  usage  in  the  courts 
of  the  State  from  whence  such  records  are  or  shall  be 
taken."  If  a  judgment,  therefore,  would  be  conclusive  in 
tho  State  in  which  it  was  rendered,  it  is  conclusive  in  every 
other  State.  It  is  not,  however.  ])Ut  upon  the  same  footing 
in  all  respects  as  a  domestic  judgment.  No  execution  can 
issue  upon  it  without  a  new  suit  in  the  courts  of  tho  State 
where  it  is  sought  to  be  enforced.  It  is  moreover  estab- 
lished that  the  above  statute  docs  not  prevent  an  investi- 
gation into  the  jurisdiction  of  the  court  in  which  the  judg- 
ment was  rendered,  or  an  inquiry  as  to  the  point  whether 
it  was  obtained  by  fraud. 

Some  special  remarks  should  be  made  as  to  judgments 
affecting  the  ataius  of  a  person  or  thing,  commonly  called 
judgment  in  rem.  An  illustration  of  such  a  judgment  as 
to  a  thing  is  a  proceeding  in  a  prize  court  to  ascertain  the 
title  to  a  ship;  of  such  a  judgment  as  to  a  person,  a  di- 
vorce from  the  marriage  contract.  The  peculiarity  of  such 
a  judgment  is,  that  of  its  own  force  it  establishes  the  fact 
which  it  announces.  A  judgment  in  a  jirizo  court  that  a 
ship  is  American  makes  it  American  everywhere,  even 
though  tho  court  may  have  proceeded  on  an  erroneous 
principle  of  law.  In  this  respect  such  a  judgment  differs 
widely  from  one  between  persons  {in  pcrauiinnt),  as  that  re- 
quires an  act  of  the  executive  power  (see  Execltive)  to 
carry  it  into  effect. 

As  to  the  effect  of  a  decree  of  divorce,  there  is  a  diversity 
of  ojiinion.  Tho  English  courts  hold  that  no  foreign  court 
can  dissolve  an  English  marriage  in  such  a  sense  that  its 
decree  will  be  recognized  in  England.  In  this  country  a 
)  divorce  granted  in  any  State  between  parties  who  are  domi- 
ciled there  will  bo  recognized  in  every  other  State,  if  the 
court  had  jurisdicti(m  over  the  parties  ami  there  is  no  fraud. 
The  same  rule  prevails  if  tho  plaintiff  bo  domiciled  in  a 
State,  and  the  other  party  makes  due  appearance  either  in 
person  or  by  attorney  to  defend  the  action.  For  this  pur- 
pose it  is  held  that  a  married  woman  may  acquire  a  differ- 
ent domicile  from  that  of  her  husband.  Jiut  if  a  person 
residing  in  one  State  goes  into  another  and  obtains  a  di- 
vorce without  the  presence  of  the  other  party,  the  decree 
will  not  in  general  bo  respected  in  the  State  of  the  latter's 
domicile.  The  reason  is,  that  the  court  is  not  considered  to 
have  jurisdiction  over  the  absent  defendant.  (See  Divorce, 
Mauhiei)  Women,  etc.) 

Geougk  Chase.     Revised  by  T.  W.  Dwigiit. 

Foreign  Laws,  the  laws  of  foreign  countries.  For- 
eign laws  have  no  absolute  biu<ling  force  beyond  the  bound- 
aries of  tho  country  in  which  they  arc  enacted  or  estab- 
lished, ami,  like  Foreign  Judgments  (which  see),  owe  their 
efficacy  in  other  states  entirely  to  tho  obligations  assumed 
by  international  comity.  In  the  administration  of  justice 
the  courts  of  one  country  are  frequently  under  the  neces- 
sity of  adjudicating  upon  questions  arising  under  a  differ- 
ent system  of  laws,  in  reference  to  wliich  tho  obligations 
of  the  piirlies  concerned  were  created  or  by  which  iheir 
interests  nnglit  rightfully  to  bo  governed;  and  it  therefore 
becomes  requisite  that  tho  laws  of  the  foreign  state  bo 
proved  in  order  that  a  decision  nmy  bo  given  in  accordance 
with  them.  For  example,  the  administration  of  the  per- 
sonal assets  of  an  intestate  must  bo  gu\irned  by  the  law 
of  his  domicile  at  the  time  of  his  death;  the  interino- 
tation  and  enforcement  of  contracts  are  controlled  by  the 
''law  of  the  place  of  the  contract" — i.e.  of  the  place  where 
it  was  to  bo  carried  into  etfect  according  to  the  intention 
of  the  parties.  (See  Internationai,  Law,  Pkivatk.)  In 
cases  of  such  a  nature  courts  will  not  take  judicial  cogni- 
zance of  foreign  laws,  but  will  require  specific  proof  of  their 
contents.  When  written  laws  are  to  be  proved,  they  are 
authenticated  by  the  exemplification  of  a  copy  under  tho 
great  seal  of  a  state,  or,  by  a  copy  sworn  to  as  an  accurate 
counterpart  of  the  original,  or  by  a  certificate  in  proper 
form  of  an  officer  legally  authorized  to  give  a  copy.  Un- 
written laws,  customs,  and  usages  are  proved  by  parol 
evidence,  by  introducing  the  testimony  of  persons  to  whom 
such  laws  are  known  (experts). 

The  Slates  of  the  Union  are  foreign  to  one  another  as 
regards  tho  system  of  laws  established  in  each,  but  their 
close  connection  and  intimtile  relations  have  caused,  quite 
generally,  a  relaxation  of  the  strict  rules  prevailing  in  ref- 
erence to  the  laws  of  different  nations.  A  majority  of  tho 
Stntes.  therefore,  follow  the  practice  of  accepting  a  printed 
volume  purpnrling  on  the  face  id"  it  to  contain  the  statute 
laws  of  anotlier  State,  or  perhaps  even  of  foreign  eountricH, 
Tia  ;jr/mrt /(fftV  evidence  of  such  laws.  In  New  York  tho 
rule  has  been  established  by  Blalute  that  printed  C4tpies  of 
statutes  or  of  reports  of  jutlicial  decisions  shall  be  received 
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as  presumptive  evidence.  Tliere  is  an  act  of  Congress  pro- 
viding "that  the  acts  of  the  legislatures  of  the  several 
States  shall  be  authenticated  by  having  the  seal  of  their 
respective  States  affixed  thereto."  This  method,  however, 
is  not  considered  exclusive  of  any  other  modes  of  proof 
which  the  Slates  have  seen  fit  to  adopt.  Unwritten  laws 
of  the  several  States  must  be  proved,  as  in  other  cases, 
by  parol  testimony,  unless  some  special  statutory  provis- 
ion is  made  relaxing  the  usual  rule. 

The  States  in  their  relations  with  the  Federal  govern- 
ment are  not  regarded  as  foreign,  but  domestic,  and  when 
the  public  laws  of  any  one  of  them  arc  to  be  examined 
and  applied  in  the  Federal  tribunals,  no  proof  is  necessary. 
These  courts  take  judicial  notice  of  such  laws  in  the  same 
manner  as  each  State  by  itself  applies  its  own  enactments, 
without  requiring  testimony  in  reference  to  them  as  matter 
of  evidence.  In  like  manner  the  State  courts  take  judicial 
notice  of  the  laws  of  Congress. 

Georue  Chase.     Revised  by  T.  W.  Dwigot. 

Foreknowl'edge  is  God's  absolute  knowledge  or  Om- 
niscience (which  see)  from  eternity — His  knowledge  con- 
ceived of,  as  in  advance  of,  before,  the  thing  known.  All 
human  knowledge  is,  strictly  speaking,  simultaneous  with 
the  object  it  contemplates,  or,  in  a  looser  sense,  may  be 
subserjuent  to  it.  In  the  doctrine  of  Predestis-atiox  (which 
see)  foreknowledge  is  regarded  in  its  relation  to  the  salva- 
tion of  men.  It  is  admitted  by  all  thorough  theologians 
that  th?  foreknowledge  of  God  is  dialeclicalh/  distinct  from 
His  foreordination  or  eternal  purpose,  but  as  to  the  ques- 
tion whether  or  how  an  absolute  (that  is,  an  infallible)  fore- 
knowledge (which  is  conceded  by  both  sides)  can  be  con- 
sistent with  a  conditional  foreordination,  they  answer  dif- 
ferently. It  is  al.so  admitted  on  both  sides  that  there  is  no 
interval  of  time  between  tho  foreknowledge  and  the  fore- 
ordination of  God;  both  are  alike  eternal.  The  question 
is.  Which  is  properly  put  first  in  the  system,  in  the  order 
of  nature  .and  of  logic?  Out  of  the  different  answers  to 
these  questions  have  arisen,  in  large  part,  the  conflicts  be- 
tween Arminiamsm  (which  see)  and  Calvinism  (which  see). 
The  Calvinists  make  the  foreknowledge  subsequent  to.  and 
dependent  on.  the  foreordination  :  the  Arminians  in  some 
cases  invert  the  relation,  and  make  the  purpose  or  ordina- 
tion of  God  dependent  upon  what  He  foreknows.  In  the  one 
system  the  two  arc  distinct,  but  not  separable :  in  the  other 
they  are  separable  as  well  as  distinct.        C.  P.  Khauth. 

Foreland,  North  and  South,  two  promontories  of 
England,  on  the  E.  coast  of  Kent,  16  miles  apart.  They 
oonsii^t  of  ehalk-cliffs  200  feet  high,  on  which  lighthouses 
are  raised  to  w.arn  the  ships  from  the  Downs  and  (Toodivin 
Sands,  which  extend  along  the  coast  between  them.  Lat. 
of  North  Foreland,  51°  22'  X.,  Ion.  1°  27'  E. ;  lat.  of  South 
Foreland,  51°  8'  N.,  Ion.  1°  22'  E. 

Foren'za,  town  of  Southern  Italy,  in  the  province  of 
Basilicata.     Pop.  0129. 

Foreordina'tion,  ordination  or  decree  in  advance,  the 
eternal  appointment  of  all  ends,  and  of  all  men  to  those 
ends,  by  God.  When  predestination,  as  some  of  the  F.athers 
and  of  the  CaUinislio  divines  have  used  the  term,  covers 
all  the  acts  of  God's  will,  it  is  synonymous  with  foreordina- 
tion. When  predestination  is  confined,  as  it  is  in  Scripture 
usage,  to  the  purpose  of  God  in  regard  to  salvation,  fore- 
ordination is  related  to  predestination  as  a  whole  to  apart. 
(See  Foreknowledge.)  C.  P.  Kracth. 

Fore'rins,  or  Foreiro  (Francisous),  b.  1523  at  Lis- 
bon of  noble  stock;  entered  the  Dominican  order  1539; 
studied  at  Paris,  and  acquired  a  brilliant  reputation  as  a 
linguist,  theologian,  preacher,  and  writer;  became  instruc- 
tor of  the  prince  .Antonio  and  preacher  to  the  king  of  Portu- 
gal;  was  prominent  in  the  Council  of  Trent  1501-64:  was 
one  of  the  comniittee  which  revised  the  missal  and  breviary 
and  prepared  the  Tridentine  catechism  ;  became  confessor 
to  (i'ardiual  Borromeo  :  and  in  1588  provincial  of  the  Do- 
minicans of  Portugal.  D.  at  Almeida  Jan.  10,  158".  His 
chief  work  is  a  translation  into  Latin  of  Isaiah,  with  a 
commentary  (1563). 

Foreshor'tening,  in  drawing,  painting,  and  engrav- 
ing, the  apparent  projection  of  an  object  forward  or  back- 
ward from  the  plane  where  it  is  drawn.  It  takes  its  n.ame 
from  the  fact  that  while  it  conveys  a  just  imjiression  of  the 
real  length  of  a  figure,  it  is  in  fact  nJiorteiicd  in  order  to 
convey  that  just  impression.  This  invention  is  ascribed  to 
Cimon  of  Cleona>.  It  was  practised  with  great  correctness 
and  boldness  by  Raphael,  Tintoretto,  Michael  .\ngeIo,  and 
Corroggio. 

For'est,  countv  in  the  X.  N.  W.  of  Pennsylvania.  Area, 
370  square  miles.  Much  of  the  surface  is  rough  and  broken, 
and  is  covered  bv  heavy  pine  and  hemlock  forests  which 
produce  laree  quantities  <if  lumber.  The  Allegheny  River 
and  the  Oil  Creek  and  Allegheny  River  R.  B.  traverse  tho 


W.  part  of  tho  county,  which  produces  bituminous  coal  and 
some  petroleum.     Cap.  Tionesta.     Pop.  4010. 

Forest,  tp.  of  Sierra  eo..  Cal.     Pop.  748. 

Forest,  post-tp.  of  Livingston  co..  111.,  on  the  Toledo 
Peoria  and  Warsaw  R.  R..  5  miles  E.  of  Fairbury.  Pop. 
1084. 

Forest,  tp.  of  Winnebago  co.,  la.     Pop.  179. 

Forest,  tp.  of  Genesee  co.,  Mich.     Pop.  1564. 

Forest,  tp.  of  Rice  co.,  Minn.     Pop.  577. 

Forest,  posf-v.,  cap.  of  Scott  co.,  Jliss.,  on  the  Vicks- 
burg  and  Meridian  R.  R.,  about  midway  between  Jackson 
and  Meridian.  It  has  10  stores,  3  churches,  1  newspaper 
and  printing-office,  a  JIasonic  lodge,  and  a  union  tSunday 
school.  The  educational  advantages  arc  good.  The  court- 
house and  jail  have  recently  been  located  here.  Pop.  about 
500.  S.  Davis,  Ed.  "Forest  Reglster." 

Forest,  post-v.  of  Jackson  tp.,  Hardin  co..  0.,  at  the 
crossing  of  the  Cincinnati  Sandusky  and  Cleveland  and 
the  Pittsburg  Fort  Wayne  and  Chicago  R.  Rs. 

Forest,  tp.  of  Bedford  co.,  Va.     Pop.  2SD9. 

Forest,  tp.  of  Fond  du  Lao  co..  Wis.     Pop.  1417. 

Forest,  tp.  of  Richhand  co.,  AVis.     Pop.  926. 

Forest,  tp.  of  Vernon  co..  Wis.     Pop.  662. 

For'estbnrg,  post-v.  and  tp.  of  .Sullivan  eo..  N".  Y. 
Dairy  products,  lumber,  and  leather  are  manufactured. 
The  township  is  traversed  bv  the  Montieello  branch  of  the 
Erie  R.  R.     Pop.  915. 

Forest  City,  thriving  post-v.,  cap.  of  St.  Francis  co.. 
Ark.,  on  the  .Memphis  and  Little  Rock  R.  R.,  45  miles  W. 
by  S.  of  Jleniphis,  Tenu.     It  has  a  weekly  newspaper. 

Forest  City,  post-v.  of  Forest  tp..  Sierra  co.,  Cal. 
Pop.  152. 

Forest  City,  tp.  of  Howard  eo..  la.     Pop.  S.32. 

Forest  City,  post-v.,  cap.  of  Winnebago  co.,  la.,  140 
miles  W.  of  the  Mississippi  River.  It  has  one  newspaper. 
Principal  business,  farming.     Pop.  155. 

Halvorsen  &  Chase.  Props.  "  The  Winnebago  Press." 

Forest  City,  tp.  and  post-v.  of  Meeker  co.,  Minn. 
Pop.  of  V.  181  ;  of  tp.  401. 

Forest  City,  post-v.  of  Lewis  tp..  Holt  co..  Mo.,  on 
the  Kansas  City  St.  Joseph  and  Council  Bluffs  R.  R.  and 
on  the  Missouri  River,  99  miles  by  rail  above  Kansas  City. 
Pop.  676. 

Forest  City,  post-tp.  of  Sarpy  co..  Neb.     Pop.  383. 

Forest  City  Plantation,  tp.  of  Washington  co..  Me. 
Pop.  81. 

Forest  Culture.  Sco  AnBORictTLTCRE,  by  J.  J. 
Thomas. 

For'ester,  tp.  and  post-v.  of  Sanilac  co.,  Mich.,  on 
Lake  Huron.     Pop.  of  v.  233;  of  tp.  670. 

For'est-fly,  a  name  given  to  those  insects  of  the  family 
Hippoboscidic.  order  Diptera,  which  have  well-developed 
wini'S.  This  family  includes  many  of  the  ticks.  All  are 
parasitic.  The  larva^  are  hatched  in  the  oviduct,  and  turn 
to  pupa!  just  after  birth.  The  Hippubosca  equina  is  a 
European  horse-fly.  Others  infest  sheep,  deer,  birds,  and 
bats  in  this  country. 

For'est  Grove,  post-v.  of  Washington  co.,  Dr.,  23  miles 
W.  of  Portland,  and  on  the  Oregon  Central  R.  R.  It  is 
the  seat  of  Pacific  University  (Congregationalist),  and  has 
one  weekly  newspaper. 

For'est  Hill,  post-v.  of  Placer  co.,  Cal.,  6  miles  S.  of 
Downieville. 

Forest  Hill,  post-tp.  of  Monroe  co..  West  Va.  Pop. 
1920. 

Fores'ti  (E.  Felice),  LL.D..  Italian  patriot  and  scholar, 
b.ne.ar  Ferrara  about  1793:  practised  law  at  Ferrara ;  was 
priBtor  of  Crespino  in  1816  ;  was  arrested  Jan.  7.  1819,  as 
one  of  the  Carbonari,  and  imprisoned  at  Spielberg  until 
Aug.,  1836,  when  he  was  permitted  to  come  to  America. 
Was  professor  of  Italian  in  Columbia  College.  New  York, 
and  a  teacher  for  more  than  twenty  years.  Appointed  in 
1858  as  U.  S.  consul  at  Genoa,  d.  there  Sept.  14  of  that 
year,  having  published  in  the  Watchman  and  Crmader,  in 
1856,  Tirenli/  Years  in  the  Dnn;/eons  of  Austria,  a  biograph- 
ical sketch  :  also  published  Clirotomazia  Italiaiia.  1 S46.  and 
an  edition  of  Ollendorff's  Italian  grammar.  New  York,  1846. 

Forest  Lake,  post-tp.  of  Susquehanna  co..  Pa.   P.  995. 

Forest  Laws.  .\  forest,  under  the  ancient  English 
law,  was  a  tr.act  of  woodv  country  in  which  the  sovereign 
enjoyed  an  exclusive  right  of  hunting  game.  Forests  were 
not  necessarilv  enclosed,  but  they  were  under  the  special 
protection  of  certain  courts  termed  "forest  courts,"  and  a 
particular  system  of  laws  was  established  to  prevent  any 
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violation  of  the  king's  rights.  By  force  of  these  laws  any 
injury  done  to  the  Boil  or  trees  of  a  lorcst,  or  to  the  game 
sheltered  within  its  limits,  received  appropriate  punish- 
ment. Both  these  courts  and  laws  have  now  fallen  into 
complete  dcr^uetude. 

Geokgk  Cuase.     Revised  bv  T.  AV.  Dwight. 

Forest  Marble,  a  series  of  laminated  shelly  lime- 
stones, forming,  locally  in  England,  a  part  of  the  lower 
Oolitic  strata.     (See  Jurassic.) 

Forcston,  III.     See  Foiireston. 

For'estport,  post-v.  and  tp.  of  Oneida  co.,  N.  V.  It 
has  manufai'tiircs  of  leather  and  lumber.     Pop.  127G. 

For'esi  Frai'rie,  tp.  of  Meeker  co.,  Minn.     Pop.  315. 

For'estville,  post-v.  of  Bristol  tp.,  Hartford  co..  Conn., 
on  the  Hartford  Providence  and  Fishkiil  It.  K.,  17  miles 
N.  E.  of  Watcrbury. 

Forestville,  jiost-v.  of  Delaware  tp.,  Sanilao  oo., 
Mich.,  on  Lake  Huron,  at  the  mouth  of  Cherry  Creek. 
Pop.  121. 

Forestville,  post-tp.  of  Fillmore  co.,  Minn.    Pop.  599. 

Forestville,  post-v.  of  Chautauqua  co.,  N.  Y.,  on  the 
Erie  K.  11.,  8  miles  E.  of  Dunkirk.  Tt  has  0  dry-goods  stores, 
2  hardware,  '.\  groceries,  1  bank,  1  newspaper,  an  excellent 
graded  school,  :\  churches.  1  agricultural  and  family  paper, 
2  hotels,  1  rtouring  and  2  lumber  mills,  and  t^uveral  thops. 
Principal  business,  farming  and  dairying.     Pop.  722. 

A.  G.  Parker,  Ed.  "  Farmkr." 

Forestville,  post-tp.  of  Door  eo.,  M'is.     Pop.  351, 

Forey  (  Ki.ik  FREDERir),  marshal  of  France,  b.  in  Paris 
Jan.  10.  1SI)4,  was  educated  at  Dijon  and  admitted  to  St.- 
Cyr  in  1822,  whore  ho  became  instructor.  Was  in  the  first 
Algerine  expedition,  in  garrison  duty  in  the  Pyrenees,  and 
returned- as  captain  to  Africa;  was  at  the  head  of  a  bat- 
talion of  ch(tHftf'Hrn-n-pird  in  1810,  and  went  through  four 
other  African  campaign?,  returning  to  France  a  colonel.  A 
general  in  ISIS,  hu  took  an  active  part  in  tho  coup  d'l'tat 
of  Dec,  18jI,  and  was  made  general  of  division  and  eom- 
mnnder  of  tlie  Legion  of  Honor  in  1852.  For  a  time  ho 
had  comman<l  of  the  siego  force  before  Sebastopol  in  tlie 
war  with  Iluwsia.  In  1857  was  uominatc<l  to  tlie  fir.^t 
division  of  the  army  of  Paris,  and.  commanding  this 
di\'ision  during  the  Italian  war  in  1859,  gained  tiie  battle 
of  MontcbcUo ;  distinguislicd  liiinself  at  Magenta  and  Sol- 
ferino,  lioiug  wounded  at  the  latter,  (ien.  Forey  com- 
manded tho  French  expedition  against  Mexico  resolved 
upon  in  I8(H,  stormed  Pucbia,  and  threw  open  tho  road  to 
the  capital;  was  maclo  marshal  for  the  achievement,  an<l 
rei^eivt'd  eominand  in  France  of  the  second  ci>rf,^  i/'finn>'c 
Dec.  21,  I8ti;{.  lo  1S);7  commanded  the  camp  of  ('lialons, 
received  the  grand  cross  of  the  Legion  of  Honor  in  l8jil, 
and  came  to  tho  senate  Aug.  10  of  that  year.  D.  at  Be- 
sain'un  .Iiuic  20,  1S72. 

For'fiir,  ForMUrshire,  or  An'gus,  a  maritime 
county  of  Scotland,  bounded  by  the  (ierman  Ocean,  tho 
Frith  of  Tay,  Kincanlinc,  Aberdeenshire,  and  Pcrlhshire. 
Its  surface  is  very  varied,  ranges  of  hills,  the  Sidlaw  anil 
the  Oatlaw,  aUcrnating  with  valleys,  tho  Vale  of  Strath- 
more,  and  the  jilain  along  the  Tay,  and  its  soil  is  fertile  and 
well  watered  liy  the  Tay.  the  North  and  South  Esk,  and 
the  Islii.  It  has  210.010  inhabitants,  and  is  a  scat  of  the 
manufacture  of  coarse  linen. 

Forfar,  tho  capital  of  Forfarshire,  situated  in  the  Vale 
of  Strathmoro.  It  has  important  manufactures  of  heavy 
t^liocs  and  coarse  linens,  and  is  connected  with  Aiierdccn 
by  tho  Scottisii  Midland  Juncrlioii  Railway.  It  has  line 
public  buildings,  and  is  a  thriving  town.      Pop.  11,031. 

For'feitlire  [Low  liVii.  for  in/art  ura^  from /oriV,  "  with- 
out," and  fftrio,  to  "  make  "].  a  loss  of  property  to  tho  state 
or  an  individual  as  a  penalty  for  the  commi^ision  of  some 
offence.  Forfeiture  is  cither  civil  or  criminal.  In  civil 
forf.'ituro  the  property  passes  into  tho  possession  of  some 
individual  who  has  been  injured  by  the  viohilion  of  his 
rights  through  some  neglect  or  transgression  of  i|uly  on 
the  part  of  the  property-owner.  There  are  several  classes 
of  cases  in  which  this  penalty  might  he  incurred  at  com- 
mon law,  and  in  some  of  them  it  is  still  retained.  Thus, 
in  former  times  if  an  owner  of  a  litniled  interest  in  real 
property,  as  a  ti-nant  fttr  life  or  for  yeurs,  attempted  to 
convey  a  larger  estate  than  he  iiiniself  possessed  by  mak- 
ing a  feofl'mcnt  in  fee-simple,  not  only  diet  the  grantee  ro- 
c;'ive  nothing,  but  the  grantor's  entire  interest  was  forfciteil 
to  the  reversioner  or  remainder-mnn.  But  at  the  present 
day  this  rulo  has  no  application,  and  an  excessive  grant  is 
operative  as  a  valltl  transfer  of  (he  grantor's  actual  inter- 
est, antl  of  nothing  more.  In  like  manner,  a  tenant  mif^ht 
forfi'it  his  estate  by  disclaiming  the  title  of  hini  under  whom 
he  lield.  or  the  eoinmission  of  waste  might  entail  (i  like 
ri'sult   US  the  clVcct  of  a  judgment  in  an  action  of  waste. 


The  effect  of  disclaiming  tho  title  would  be  to  enable  tho 
landlord  to  treat  the  tenant  as  a  disseisor  (see  Disseisin), 
and  thus  to  forfeit  his  estate.  The  action  of  waste  has  been 
discarded  in  a  number  of  the  States,  and  even  in  those  which 
still  retain  it  an  action  to  recover  merely  the  damages  sus- 
tained is  more  usually  brought  than  one  for  forfeiture.  One 
very  important  case  of  civil  forfeiture  is  that  which  occurs 
when  the  breach  of  the  condition  in  a  grant  has  been  com- 
mitteil.  Tho  grantor  may  re-enter  upon  the  premises  and 
recover  them  as  his  own  property.  (See  Conihtio.ns.)  This 
form  of  forfeiture  depends  upon  the  stipulations  of  tho 
parties,  while  other  forms  arc  referable  to  rules  of  law 
applying  irrespective  of  any  agreement. 

Criminal  forfeiture,  under  the  English  law,  was  the  gen- 
oral  penalty  inflicted  for  acts  of  felony  and  treason,  tho 
offender's  lands,  chattels,  or  both,  being  confiscated  by  tho 
Crown.  (See  Fki.o.ny.)  The  same  penalty  has  been  retained 
until  the  present,  but  with  considerable  relaxation  of  its 
former  severity.  Attainder  for  felony  entails  the  entire 
loss  of  goods  and  chattels,  but,  except  in  the  case  of  mur- 
der, the  forfeiture  of  tho  criminal's  interest  in  lands  in 
such  cases  only  extends  to  the  prolits  accruing  during  his 
life,  and  afterwards  restoration  cif  the  land  is  made  to  rela- 
tives. When  murder  is  committed  tho  riglit  of  retaining  and 
enjoying  the  profits  of  the  land  continues  in  the^state  ayear 
and  a  day  after  tho  wrong-doer's  death,  with  power  to  com- 
mit waste.  The  only  offence  which  now  results  in  acom])Icte 
confiscation  of  the  offender's  property,  to  be  for  ever  vested 
in  the  Crown,  is  that  of  treason.  There  arc  a  few  minor 
offences  to  which  this  kind  of  punishment  is  also  attached. 
For  instance,  striking  a  person  in  tlie  superior  courts  at 
Westminster,  or  drawing  a  weapon  ujiou  a  judge  there 
presiding,  causes  a  forfeiture  of  the  profits  of  the  offender's 
land  during  his  life.  Forfeiture,  in  all  eases  after  convic- 
tion and  attainder,  has  a  retrospective  operation,  so  as  to 
nullify  all  transfers  or  incumbrances  that  may  have  been 
effeoted  since  tho  commission  of  the  offence. 

In  tho  U.S.,  forfeiture,  as  a  general  mode  of  punishment 
for  crimes,  has  never  existed.  There  is  a  provisicm  in  the 
Constitution  tliat  "'no  attainder  of  treason  shall  work  cor- 
ruption of  blood  or  forfeiture,  except  during  tho  life  of  the 
person  attainted."  This  restriction  appear.s  to  have  been 
copied  in  substance  from  the  English  statutes  of  7  Anno 
e.  21,  and  17  Geo.  II.,  e.  29.  Tho  language  of  tho  first  of 
these  acts  is,  *'  that  no  attainder  for  treason  shall  extend  to 
tho  disinheriting  of  any  heir,  nor  to  the  prejudice  of  tho 
right  or  title  of  any  person  or  persons  <)ther  than  the  right 
or  title  of  tho  <iffendcr  or  offenders  iluring  his.  her.  or  their 
natural  lives  only  ;  and  that  ii  sliall  be  lawful  to  every  ]ier- 
son  to  whom  the  right  or  interest  of  any  lands,  etc..  after 
tho  death  of  any  such  offender  should  or  might  have  ajiper- 
tained  if  no  such  attainder  had  been,  to  enter  into  tho 
same  "  (sec.  101.  Though  this  phraseology  is  much  more 
explicit,  it  is  altogether  probable  that  the  framers  of  the 
Constitution  intended  to  aeeoniplish  the  same  result  by  a 
brief  form  of  expression,  and  to  save  to  tho  widow  of  a 
traitor  her  dower,  and  to  the  lieir  his  estates.  Of  course  it 
must  bo  understood  that  this  section  of  the  Constitution 
ai»plies  to  the  result  of  judicial  proceedings,  and  does  not 
prevent  Congress  in  tho  ease  of  (;ivil  war  from  treating  re- 
bellious subjects  as  enemies  under  the  law  of  nations,  and 
seizing  ilieir  jjroperty  in  that  character.  This  limited 
authority  to  declare  forfeiture  for  treason  was  never  exer- 
cised until  after  tho  breaking  out  of  the  civil  war  in  ISIU. 
A  previous  law  of  Congress,  jjassed  in  I7'.'0,  liad  exprct^sly 
waived  tho  right  to  impose  such  a  punislinient  by  jiro- 
vi'ling  that  "  no  conviction  or  judgment  f<u"  any  capital  or 
other  offonco  shall  work  corrn])ti(tn  of  bhiod  or  any  forfeit- 
ure of  estate."  Tho  crisis  of  tho  civil  war  was  thought  to 
demand  more  stringent  coercive  and  punitipry  measures, 
and  in  18G2  an  act  was  ])asscd  providing  for  the  confis- 
cation of  tho  property  of  certain  classes  of  persons,  but 
containing  tho  restriction  that  np  punishment  or  proceed- 
ings should  bo  eunstrucd  to  work  aforfcituio  of  tho  real 
e.-tate  of  the  offender  longer  than  his  natural  life. 

Tliere  are  certain  S|ieeilic  classes  id'  olVenees  in  regard  to 
ivhieh  particular  statutes  have  been  enacted  by  Congress 
exacting  tho  forfeiture  of  jiroperty  employed  as  a  menus 
of  committing  the  wnnigrnl  aiM  or  used  in  an  unlawful 
transaction  :  but  tnrfeiture  in  such  cusos  applies  only  to 
the  particular  property  designate*!,  and  not  generally  to 
chattels  or  lands,  as  in  the  other  instances  whii-h  have  been 
niontionod.  Thus,  laws  have  been  piwsed  from  lime  to 
time  pro\'iding  that  smuggling  or  importatioti  of  goods 
under  fraudulent  invoices  >hiill  cause  it  torfeiture  either  ot' 
the  entire  invoice  or  of  the  |pniperly  wrongfully  importeil. 
Acts  of  piriu'y  entail  a  forfeiture  of  (ho  piratical  craft  and 
its  appurtenances.  The  sanio  was  fi^iuerly  Iruo  of  vensels 
engaged  in  the  slave-trade. 

Tlu'  eonstiiutioiis  of  many  of  the  States  of  tho  llnion, 
or  tho  laws  which  they  have  ena'.)tud,  uuutaia  substantially 
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the  same  provisions,  prohibiting  the  general  forfeiture  of  a 
criminal's  property,  as  the  laws  enacted  by  Congress. 

George  Chase.     Revised  by  T.  W.  Dwight. 

Forge,  a  workshop  and  plant  for  the  working  by  the 
hammer,  or  the  hammer  and  rolling-mill  combined,  of 
wrought  iron,  steel,  copper,  etc.  at  a  red  or  white  heat. 
The  Kloomary  (which  see)  is  often  called  a  forge.  The 
differ<^nt  forms  of  forge  are  very  numerous,  according  to  the 
kind  of  work  to  he  turned  out.  The  aid  of  steam  i3  often 
called  in,  not  only  to  furnish  the  air-blast,  but  to  move 
powerful  hammers,  to  hoist  and  turn  masses  of  iron,  and 
the  like.  The  roUiug-mill,  a  comparatively  recent  inven- 
tion, has  for  some  purposes  superseded  the  forge. 

For'gery,  the  wrongful  making  or  alteration  of  a  writ- 
ing with  intent  to  deceive  and  defraud  by  its  fictitious  ap- 
pearance of  genuineness.  Lord  Coke  quaintly  describes 
the  term  as  "metaphorically  taken  from  the  smith,  who 
beateth  upon  the  anvil  and  forgeth  what  fashion  and  shape 
he  will.''  The  essential  criminality  of  the  offence  lies  in 
its  tendency  to  prejudice  the  rights  and  interests  of  inno- 
cent third  persons,  by  giving  to  an  instrument  an  apparent 
legal  efficacy  which  it  would  not  otherwise  have  possessed,* 
and  the  application  of  this  test  as  a  criterion  determines 
both  the  kind  of  writings  of  which  forgery  may  be  com- 
mitted, and  how  great  a  degree  of  change  is  necessary  to 
be  effected  in  their  form  and  ajipearance  in  order  to  con- 
stitute the  crime.  Thus,  the  writing  must  be  of  such  a 
nature  that,  whether  fictitiously  fabricated  as  a  whole  or 
only  in  part,  its  use  and  circulation  would  be  calculated  to 
occasion  pecuniary  loss,  or  some  infringement  upon  or  in- 
jury to  legal  jirivileges,  or  the  creation  of  a  liability  to 
which  the  person  injuriously  affected  ought  not  to  be  sub- 
jected. The  instrument  must  be  legally  capable  of  effect- 
ing a  fraud.  Hence,  if  its  only  tendency  would  bo  to 
injure  some  person's  feelings,  violate  his  confidence,  or 
convey  false  information,  without  otherwise  affecting  his 
interests,  no  forgery  would  be  committed.  But  whenever 
the  writing  might  be  made  the  foundation  of  a  legal  lia- 
bility, as  if  one  should  wrongfully  make  or  alter  a  note  or 
a  bill  of  exchange,  or  wherever  it  might  cause  a  wrongful 
disposition  of  property  or  occasion  the  loss  of  a  situation 
of  pecuniary  benefit, — in  these  ami  similar  cases  the  un- 
warrantable falsification  is  sufficient  to  constitute  the  of- 
fence of  forgery.  Not  only,  therefore,  instruments  which 
arc  manifestly  of  a  pecuniary  nature,  by  directly  entitling 
their  possessor  to  the  reccij)t  of  money,  may  be  forged,  but 
a  letter  of  recommendation  to  a  servant  or  a  schoolmaster 
by  which  he  might  obtain  a  lucrative  position,  or  a  repre- 
sentation as  to  the  financial  credit  and  standing  of  a  mer- 
chant by  reason  of  which  those  trusting  him  might  be 
deceived,  would  come  within  the  same  category.  The  same 
is  true  of  instruments  which  unwarrantably  prejudice  any 
legal  right  by  effecting  a  fraud,  as  a  deposition  to  be  used 
on  the  trial  of  a  cause  in  court  or  a  copy  of  a  writing  to  be 
used  in  evidence.  If  a  writing  be  invalid  on  its  face,  it 
cannot  be  the  subject  of  forgery,  since  its  power  to  ])rove 
deceptive  would  bo  nullified  by  its  own  contents.  But  the 
invalidity  must  be  readily  apparent,  for  if  only  discover- 
able upon  examination — though  but  slight  examination 
would  be  required — the  criminal  nature  of  the  instrument 
is  in  no  way  diminished. 

The  degree  of  fabrication  or  alteration  of  an  instrument 
need  bo  only  sufficient  to  render  a  fraudulent  deception 
possible.  Consequently,  not  only  need  the  entire  contents 
not  bo  fictitious,  but  a  very  slight  change,  either  by  inser- 
tion, alteration,  erasure,  or  other  material  modification  of 
the  terras  of  any  writing,  which  would  be  effectual  in  giv- 
ing it  a  seeming  validity  or  varying  its  tenor,  would  be 
enough  to  constitute  forgery.  This  may  consist  either  in 
the  addition  of  a  false  signature  to  a  true  instrument  or  a 
real  signature  to  a  false  one.  in  the  insertion  of  paragraphs 
or  clauses,  or  the  change  of  words,  or  even  of  letters,  if 
the  legal  effect  of  the  instrument  be  thereliy  altered.  Ap- 
pending the  signature  of  a  fictitious  person  or  of  one  no 
longer  living  to  an  instrument  is  as  fraudulent  an  alteration 
as  imitating  the  name  of  a  person  still  living  and  generally 
known.  A  printed  or  engraved  document,  as  a  railroad- 
ticket  or  pass,  may  be  forged,  as  well  as  one  that  is  in 
writing;  but  when  the  thing  in  which  the  alteration  is  ef- 
fected is  one  which  does  not  consist,  in  its  essential  nature, 
of  some  form  of  language,  no  change  of  words  used  in 
connection  with  it  will  be  sufficient  to  constitute  forgery. 
Therefore,  the  change  of  an  artist's  name  in  the  corner  of 
a  painting,  in  order  to  deceive  the  public  and  fraudulently 
induce  a  purchase  for  more  than  its  value,  is  not  forgery. 

As  in  other  criminal  offences,  an  evil  intent  is  a  necessary 
element  in  the  offenae  of  forgery.  But  this  principle  does 
not  require  that  there  should  have  been  a  definite  purpose 
to  injure  a  particular  person,  but  only  that  the  instrument 
forged  shall  bo  intended  to  be  used  as  if  it  were  genuine. 


Consequently,  if  the  wrong-doer  in  using  the  fictitious 
paper  faithfully  designs  to  take  such  subsequent  measures 
as  shall  avert  all  possibility  of  injury,  he  is  nevertheless 
guilty  of  the  crime.  By  so  employing  the  instrument  that 
others  may  be  defrauded  he  is  conclusively  presumed  in 
law  to  have  been  actuated  by  criminal  motives.  But  if  a 
person,  believing  himself  with  good  reason  duly  authorized 
to  act  as  agent  in  the  use  of  another's  signature,  does  em- 
ploy it,  and  has  in  fact  no  justification,  he  is  not  charge- 
able with  forgery,  because  his  wrongful  act  was  induced  by 
no  fraudulent  purpose.  Generally,  wherever  an  actual  for^ 
gcry  is  committed,  intcut  is  presumed  from  the  mere  cir- 
cumstance that  the  act  was  committed. 

It  is  not  necessary  that  any  actual  injury  should  result 
from  the  offence.  It  is  sufficient,  at  common  law,  that  the 
writing  has  such  a  deceptive  character  that  if  once  put 
into  circulation  it  will,  according  to  natural  and  reasonable 
anticipation,  entrap  and  mislead  those  to  whose  hands  it 
comes,  to  the  injury  of  their  lawful  interests.  AVhether 
the  person  whose  writing  is  imitated  or  whose  name  is  as; 
sumed  be  immediately  affpcted  by  the  forgery,  or  loss  is 
occasioned  to  third  persons,  is  entirely  immaterial.  The 
offence  is  complete  without  regard  to  the  persons  affected. 

Besides  forgery  prejudicial  to  the  rights  of  individuals, 
there  exist,  both  at  common  law  and  by  statute,  varieties 
of  this  offence  moro  immediately  affecting  the  public.  Of 
this  nature  are  false  and  fraudulent  alterations  of  any  mat- 
ter of  record  or  of  any  authentic  matter  of  a  public  nature, 
as  a  parish  register,  etc.  Various  statutes  in  Knghind  havo 
specified  numerous  other  instances  in  which  fabrication  or 
alteration  of  public  documents  is  made  punishable. 

In  the  U.  S..  Congress  and  tho  State  legislatures  sever- 
ally have  enacted  special  laws  against  forgery.  This  crime 
against  the  general  government  can  be  punished  only  under 
the  acts  of  Congress;  but,  as  a  general  rule,  it  is  held  that 
the  State  statutes,  unless  inconsistent  with  the  common  law, 
do  not  superaede  the  principles  of  the  common  law.  so  that 
an  offender  may  be  prosecuted  either  under  the  statute  or 
not,  as  may  be  thought  desirable.  Some  States,  however, 
have  discarded  the  common-law  procedure  entirely. 

The  offence  of  uttering  forged  instruments — i.  r.  of  at- 
tempting to  effect  a  fraudulent  deceit  by  making  actual  use 
of  them — was  not  a  necessary  ingredient  in  the  crime  of 
forgery  at  common  law,  but  was  specifically  provided  for 
by  statutory  regulations.  In  some  of  the  American  States 
uttering  has  been  made  an  essential  element  in  this  offence, 
while  in  others  it  is  still  considered  a  distinct  crime.  (Tho 
statutes  of  the  separate  States  must  bo  consulted.)  The 
word,  as  used  in  extradition  treaties  between  the  U.  S.  and 
foreign  nations,  would  have  a  signification  confined  to  that 
in  which  the  word  was  employed  in  the  general  jurispru- 
dence of  tho  respective  nations.  It  would  not  include  tho 
special  statutory  definition  of  forgery  iu  one  of  the  States. 
(See  Extradition  for  authorities.) 

Gkorge  Chase.     Revised  by  T.  W.  Dwight. 

Forget-ine-Not  [Ger.  Verffhfmeinnicht'],  the  Myosoth 
palnstris  of  Europe,  a  plant  of  the  borage  family,  sparingly 
naturalized  in  the  U.  S.,  and  prized  by  people  of  many  na- 
tions as  the  emblem  of  constancy  in  friendship  and  love. 
Many  other  species  of  the  genus  are  known,  chiefly  Euro- 
pean ;  the  above  is  the  typical  species.  The  U.  S.  have 
a  number  of  forget-me-nots,  mostly  ci>mmon  to  the  two 
hemispheres.  They  generally  have  brilliant  blue  flowers. 
Mouse-ear  and  scorpion-grass  are  popular  names  for  this 
genus.     Jlany  varieties  appear  in  cultivation. 

Forge  Village,  manufacturing  post-v.  of  Wcstford  tp., 
Middlesex  co.,  Mass.,  on  the  Stony  Brook  R.  R.,  5  miles 
E.  by  N.  of  Ayer.     Stony  Brook  affords  good  water-power. 

For'ging,  the  reduction  of  iron  or  steel  at  a  high  tem- 
perature to  nny  desired  shape  by  means  of  blows  of  the 
hammer.  Some  kinds  of  work  are  still  forged  by  hand, 
but  most  forgiug  is  done  by  the  steam-hammer,  though 
some  work  is  finished  by  hand.  The  rolling-mill  has  also 
to  some  extent  superseded  the  forge,  doing  its  work  in  gen- 
eral much  more  rapidly,  and  often  just  as  well  as  the  older 
process.  Very  recently  a  new  method  of  shaping  iron  has 
been  introduced,  in  which  hydraulic  pressure  is  substituted 
for  the  blows  of  the  hammer.  (See  Hvdkaulic  Forging; 
see  also  Iron  and  Roi.mng-Mill.) 

Fork,  a  piece  of  table  cutlery  employed  for  holding  the 
food  in  cutting  it  with  the  knife  and  for  conveying  food  to 
the  mouth.  It  was  probably  employed  to  some  extent  in 
the  twelfth  century,  and  then  gradually  came  into  general 
use.  A  bronze  two-pronged  fork  at  Kouyunjik,  and  a  silver 
two-pronged  one  on  the  Esquiline  Hill,  were  found  in  1S74, 
supposed  to  have  been  ancient  table-forks.  Cheap  forks  are 
made  of  steel  or  iron,  but  at  most  tables  silver  forks  or 
plated  ones  are  now  generally  used.  There  were  at  first 
but  two  prongs,  but  of  late  four-  and  five-pronged  forks  are 
more  frequent. 
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Fork,  po9t-tp.  of  Mecosta  co.,  Mich.     Pop.  162. 
Fork,  tp.  of  Anderson  co.,  S.  C.     Pop.  1362. 
Forked  Beard,  the  Pht/cis /urcatuv  and  lianicept  tri- 


Great  Forked  Beard. 

furrntm,  marine  fishes  of  the  cod  family  found  on  the  Eu- 
ropean coasts,  and  so  called  from  their  forkccl  barbulcs. 
Tho  former  is  the  greater,  tho  latter  fish  the  lesser  forked 
beard.  The  forked  beards  of  tho  U.  S.  waters  (  Plii/r{n  vhusn 
and  tento'i)  are  called  hake,  but  arc  much  superior  in  quality 
to  the  true  hake. 

For'kcl  ( JonANN  Nikolaus),  German  musical  composer 
and  author,  b.  at  Meeder,  near  Coburg,  Feb.  22.  1719; 
studied  at  Gottingen  1769-79  ;  was  director  of  music  to  tho 
university  in  1779;  member  of  the  academy  of  Stockholm 
1804.  D.Mar.  17,  1S18,  at  Gottingen.  Published  General 
JliHtory  of  Mvsic  (2  vols.,  17SS-1S01,  unfinished),  Lift  of 
Scb<.i>itinn  Back  (1803),  etc. 

Fork'land,  post-tp.  of  Greene  co.,  Ala.     Pop.  27S9. 

Fork  Lick,  tp.  of  Webster  co.,  W.  Va.     Pop.  671. 

Fork  lliver,  tp.  and  v.  of  AVaync  co.,  N.  C.     Pop.  of 

V.  811  ;   of  tp.  1611. 

Forks,  tp.  of  Northampton  co.,  Pa.     Pop.  1100. 

Fork<4,  tp.  of  Sullivan  eo.,  Pa.     Pop.  854. 

Fork's  Plantation,  t p.  of  Somerset  co..  Me.  Pop.  159. 

Fork'stou,  jiost-tp.  of  Wyoming  co.,  Pa.     Pop.  576. 

Fork  U'nion,  post-tp.  of  Fluvanna  CO.,  Va.  Pop.  2794. 

Forii',  province  of  Italy,  on  the  Adriatic,  and  formerly 
apart  of  tho  pope's  dominions.  Area.  716  square  miles. 
Its  coast-region  is  low  and  unhealthy,  but  very  productive. 
Sulphur  is  mined,  and  tho  manufacturing  interests  are  im- 
portant.    Pop.  2;{ 4,090. 

ForIi,  town  of  Italy,  in  the  province  of  the  same  name, 
beautitiilly  situated  between  tho  rivers  Konco  and  Montone, 
at  the  foot  of  the  Apennines.  Among  its  many  interesting 
monuments  are  tho  Palazzo  Guersini,  designed  by  Michael 
Angclo,  anrl  tlio  cathedral,  with  notable  pictures  by  Carlo 
Cignani  and  (Juido.      Pop.  17,723. 

Forlorn  Hope  [Fr.  hs cufantn penhtfi,  "lost children"], 
a  name  given  to  a  ]»arty  of  picked  troops  selected  for  some 
dcsjKTate  enterprise  in  war.  Tho  men  are  usually  volun- 
teers, and  tho  honor  accruing  to  them  is  great  in  propor- 
tion to  tho  peril  to  which  they  are  exposed. 

f^orm  [\j^\.  foniin,  perhaps  a  transposition  of  tho  Gr. 
tLOftjtri].  The  history  u\  tliis  as  a  philosopliieal  term  bo- 
gins  with  the  doctrine  of  Pythagoras  rcspeeting  numbers. 
In  thrrn  is  to  l>e  found  tho  first  dawn  of  the  thought  of  a 
priticiple  of  fortn,  which  was  developed  by  iSoerates  and 
Plato  into  tho  famous  doctrine  of  ideiis  (  ^  forms,  fifiri,  iS«ai). 
To  these,  in  opposition  to  llcraclitus's  theory  of  universal 
iiux,  I'lato  assigned  an  independent  and  eternal  existence 
{AuiSTOTLK,  Metaph.  bk.  i.  cap.  vi.).  and  niudo  them  tho 
arohutypes  of  which  individual  things  iiro  tho  more  or  less 
imperfect  copies,  existing  through  participation.  Aristotle 
Bcverely  criticised  the  Platonic  doctrine,  denying  tho  inde- 
pendent existenee  of  archetynal  f<,nuH,  and  making  /orm 
one  of  the  four  ainot,  or  grounds  of  existence.  He,  however, 
uses  the  term  in  a  narrower  and  in  a  wi<Ier  sense.  In  tlio 
former  it  is  the  seeoncl  of  the  amai,  constituting,  as  the  in- 
ner principle  of  realization  (distinguished  from  ^op(fi>j.  or 
external  form),  tlie  substance  of  things.  In  its  wiiler  sig- 
nification it  includes  formal,  eflicient,  and  final  causes,  and 
thus  stands  opposed  to  the  material  principle  as  actuality 
to  potentiality.  In  tins  sense  tltc  spiritual  is  pure  form, 
and  the  soul  tho  "  form  of  forms."  {Seo  lliicsK,  rhilofinphir 
diH  An'Mtottfrit,  vol.  i.  p.  4119;  Thknoklkniii  no,  Arititi*tt({9 
dr  Anima  lib.  in'.,  pp.  'MM  nra.;  Bonitz,  ArtatotrliH  Mttn- 
phtfMtca,  p.  325  et  pnHnim;  Von  IIkktmno,  Aftitn-ir  und 
I't'tm,  pp.  48  aeq.;    Ukubuwcq,  //l«^  of  Philomtpfii/  (Eng, 


trans.),  vol.  i.  p.  162;  Grote,  AriatotUf  vol.  i.  p.  354;  vol. 
ii.  p.  354,  et  al.;  Lewes,  Arintuth;  p,  117.)  The  term  un- 
xterwcnt  little  change  of  meaning  until  the  time  of  the 
Neo-Platouists,  who  tried  to  fuse  the  teachings  of 
Plato  and  Aristotle.  In  Plotinus,  form,  instead  of 
being  conceived  as  an  aina,  is  jdaeed  in  the  cate- 
gory of  substance,  constituting,  along  with  matter 
(uXij),  which  is  not  regarded  as  its  substratum  merely. 
substance.  (Plotin.,  Ennemh,  ii.,  bk.  iv.  ;  Klitrii- 
SER,  Die  Philosophic  dts  Plotin.. ^p.  100  sey.;  Rmh- 
TER,  Plotin  8  Lrhre  vom  Sdn,  pp.  90  ffvf/.)  From  the 
Neo-Platonists  wc  pass  to  the  ceholastics,  who  were 
mostly  guided  by  the  authority  of  the  ill-understood 
philosophy  of  the  ancients,  especially  of  Aristotle. 
Robert  Greathead,  for  example,  who  wrote  commen- 
taries on  Aristotle,  distinguished  three  kinds  of 
forms — form  immanent  in  matter,  abstract  form, 
and  immaterial  form.  Albcrtus  Magnus  held  that 
form  existed  potentially  in  matter;  and  Thomas 
Aquinas  recognized  a  furma  HubstnutinHn,  or  ob- 
jective universal,  anci  fnrm:t-  accidciitulea,  or  sub- 
jective abstractions.  With  him,  as  with  Aristotle, 
God  is  pure  form — immaterial,  as  being  entirely 
actual,  without  potentiality. 

Bacon,  the  most  successful  of  the  opponents  of  Scholas- 
ticism, flattered  himself  that  ho  had  broken  with  antiquity 
more  than  he  really  did.  He  identified  form  with  law  or 
mode,  and  even  maintained  that,  as  far  as  thought  is  con- 
cerned, the  form  of  a  thing  is  tho  very  thing  itself.  (.Vor. 
Org.  ii.  13.)  Tho  philosophy  of  Bacon  and  Locke  came  to 
a  standstill  with  Berkeley  and  Hume,  and  the  reaction 
called  forth,  on  one  hand,  the  Scotch  or  common-sense 
philosophy — on  the  other,  the  Kantian  orcritical  philosophy. 
In  the  latter  the  word  form  has  a  purely  transcendental 
meaning — that  is,  the  forms,  whether  of  intuition  or  of 
thought,  are  regarded  as  native  to  the  mind  and  prior  to 
experience.  The  forms  of  intuition  are  space  and  time. 
Tho/orm«  of  thought  are  {Proley.  pt.  ii.  ^  20) — 

1.    Ql'ANTITV.      2.    QrALITY.      3.    RELATION.      4.    MoOAMTr. 

Unity,  Reality,  Substance,        Possibility, 

Plurality,         Negation,  Cause,  Existence, 

Totality.  Limitation.       Reciprocity.    Necessity. 

These  categories  of  the  understanding  stand  opposed  to 
tho  transcendental  object  or  Dimj  an  nivh  {thing  in  itself  ), 
which  corresponds  to  the  Aristotelian  iiATj,  but  is  treated 
less  philosophically.  Since  Kant,  this  has  been  the  mean- 
ing ii{  for)ii  in  German  philosophy,  except  that  since  Hegel 
form  has  been  conceived  as  objective  as  well  as  subjective, 
pure  knowing  being  identical  with  its  object.  In  the 
Scotch  and  modern  materialistic  and  cosmic  schools  tho 
word  has  no  true  philosophic  meaning.  Thomson  calls 
form  "the  means  of  viewing  objects  presented  to  tho 
mind."  {Outline  of  Laws  of  Thoiujht,  2d  (English)  ed., 
p.  3t.)  Thomas  1)aviii.son. 

Form*  In  musical  composition,  this  term  refers,  in 
part,  to  rhythmical  structure  in  phrases,  sections,  periods, 
etc.;  but  it  also  denotes  the  characteristic  outlines,  group- 
ing, and  configuration  of  musical  ideas,  to  which  it  is  the 
oflico  of  rhythm  merely  to  give  .shape  and  symmetry,  even 
though  such  ideas  are  often  loo  wild  to  be  restrained  by 
any  system  of  arbitrary  rules.  The  study  of  "form  "  takes 
precedence  of  harmony,  just  as,  in  drawing,  the  study  of 
outline  takes  precedence  of  light,  shatle.  and  coloring, 
though  by  culture  the  mind  ciniceivcs  of  form  and  its  or- 
namentation without  this  distinction.        Wm.  Staunton, 

I'^or'mal,  in  philosophy,  is  a  term  npplicd  to  qualify 
the  idea  of  cause.  Tho  formal  cause  ( Aiustotle.  Mrta- 
pfit/H.  V.  2)  is  the  form,  archetype,  idea,  or  jjattern  of  any- 
thing. Thus,  tho  intention  or  design  (idea)  of  the  artist  is 
u  fornnil  cause  of  tho  statue.  The  formal  cause  is  tho 
quiilditoH  ot'  tho  Schoolmen. 

Formates,  salts  of  formic  acid. 

Forma'tion,  a  convenient  but  not  accurately  limited 
term  in  geology.  Pro|Serly  speaking,  if  refers  to  a  stratum 
or  scries  of  strata  which  have  a  certain  unity;  as  Iho 
"Clinton  formation,"  which  is  etjuivalent  to  tho  "  Clinton 
group,"  a  subdivision  of  the  .'Silurian  system;  the  "  llaui- 
llton  formation,"  an  iinportimt  subdivision  of  tlio  Devo- 
nian. It  is  also  us  often  anplie<l  to  an  entire  system,  as 
tho  "Silurian  formation,"  Ino  "Carboniferous  formntion," 
etc.  Tho  theory  in  the  coinage  of  the  word  was  that  it 
should  designate  certain  strata  which  were  formed  by  one 
general,  oomnion  ciiuse,  even  tliough  that  cause  might  viiry 
in  the  nitture  and  in  the  intensity  of  its  action,  nnd  wlneli, 
though  difl'eringin  their  litliologieal  character  and  foi^sils, 
had  stilt  some  things  in  common  which  served  to  bind 
-them  together.  J.  S.  NEWBKUitv. 

For'mos  (Kaui,  Jban),  a  famous  basso  singer,  b.  at 
Miihlheim,  in  tho  grand  duchy  of  Bndon,  Aug.  7,  1S18. 
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The  possession  of  a  voice  of  singular  depth,  compass,  and 

purity,  capable  of  great  exprcst^ion,  was  the  occasion  of  his 
forsaking  the  ecclesiastical  calling  he  had  already  entered* 
on,  and  betaking  himself  to  the  stage.  Driven  from  Vienna 
on  account  of  his  revolutionary  opinions,  he  repaired  to 
London,  where  be  was  considered  the  rival  of  the  celebra- 
ted Lablache.  In  1857,  Formes  came  to  the  U.  S.,  to  renew 
his  triumphs  on  the  lyric  stage  and  in  oratorio.  He  liked 
the  American  people,  institutions,  and  ideas,  reappeared 
season  after  season  in  New  York,  and,  as  it  was  said,  pur- 
posed at  one  time  making  this  country  his  home.  In  later 
years  his  voice  gave  way,  but,  being  gifted  with  uncommon 
dramatic  power,  he  attempted  drama  in  London.  In  this 
he  failed.  Besides  being  a  great  artist,  one  of  the  greatest 
of  this  generation,  a  singer  of  equal  power  in  comedy  and 
tragedy,  as  grand  in  Elijah  as  ho  was  droll  in  Leporello, 
Karl  Formes  is  a  man  of  unusual  intelligence  and  breadth 
of  humanity — a  man  of  mind.  His  best-remembered  parts 
are  Marcel,  Leporello,  Bertram,  Figaro,  Sarastro,  Plunkett. 

0.  B.  Frotuingham. 

For'niiae^  a  city  of  ancient  Italy,  on  the  site  of  the 
town  now  called  Fonnia.  Its  origin  is  unknown.  It 
was  on  the  Apjii.an  Way  and  on  the  Sinus  Caictanus,  and 
has  always  been  famed  for  its  beautiful  situation.  Cicero 
and  many  other  Romans  had  villas  here,  an,d  at  Formipe 
the  great  orator  was  murdered.  A  structure  called  the 
tomb  of  Cicero  is  still  shown. 

For'mic  Ac'id,  HCHO2,  the  simplest  member  of  the 
fatty  series  of  acids,  derives  its  name  from  the  ant  (for- 
mica),  from  which  it  was  first  prepared.  It  occurs  in  the 
juice  of  the  stinging  nettle  and  in  other  plants ;  in  the  ant, 
especially  the  red  ant,  and  is  projected  by  it  as  a  means 
of  defence;  in  some  caterpillars;  in  human  blood,  urine, 
flesh-juice,  ami  perspiration  ;  in  some  waters.  It  is  formed 
by  a  great  variety  of  chemical  reactions.  Potassic  hydrate 
heate<l  in  carbon  monoxide  is  changed  to  potassic  formate 
— CO  4- KHO=  KCHO2.  Potassium  spread  on  the  inner 
surface  of  a  jar  of  carbon  dioxide  over  water  is  converted 
into  a  mixture  of  potassic  formate  and  acid  carbonate — 
CO.i  +  K2  +  H2O  =  KCn02  +  KHCO3.  Wood-spirit  (wood- 
naphtha  or  methylic  alcohol)  is  oxidized  in  presence  of  pla- 
tinum black  into'formic  acid— CH4O  +  0^=  HCIIO2+  H-jO. 
It  is  prepared  ( 1 )  by  distilling  red  ants,  previously  mashed  ; 
(2)  by  distilling  10  parts  of  tartaric  acid,  14  parts  of  man- 
ganese dioxide,  and  .35  parts  of  water;  (3)  by  distilling  1 
part  of  starch  with  4  parts  of  water,  4  parts  of  manganese 
dioxide,  and  4  parts  of  sulphuric  acid,  added  in  small  quan- 
tities; (4)  by  gently  heating  10  parts  of  oxalic  acid,  with 
10  of  glycerine  and  2  of  water,  to  about  212°  F.  for  twelve 
or  fifteen  hours,  then  adding  5  parts  of  water  and  distilling. 
The  addition  of  water  and  distillation  arc  repeated  till  fiO 
parts  of  dilute  acid  have  been  distilled  off.  The  pure  con- 
centrated acid  is  prepared  by  saturating  the  impure  dilute 
acid  with  plumbic  carbonate,  crystallizing  the  plumbic  for- 
mate, and  heating  it  in  a  current  of  sulphuretted  hydrogen. 
The  formic  acid  distils  over,  and  may  be  freed  from  sul- 
phuretted hydrogen  by  a  current  of  carbon  dioxide.  The 
concentrated  acid  is  a  thin,  transparent,  colorless  liquid, 
sp.  gr.  1.22,  boiling  at  about  212°  F.  It  fumes  in  the  air, 
and  is  very  corrosive, a  single  drop  placed  on  the  skin  caus- 
ing intolerable  pain  and  producing  a  painful  ulcer.  It  (or 
its  salts)  reduces  the  oxides  and  many  of  the  salts  of  mer- 
cury, silver,  aud  gold,  forming  metallic  precipitates. 

C.  F.  Chandler. 

Formica'tion  [Lat.  formica,  an  *'  ant "],  a  morbid  sen- 
sation felt  in  the  skin,  so  called  from  its  resemblance  to  the 
feeling  produced  by  the  crawling  of  ants.  Formication  is 
a  part  of  the  complex  sensation  called  numbness — that 
which  is  experienced  when  after  compression  of  the  nerves 
of  the  leg  the  '*  foot  is  asleep."  In  addition  to  indicating 
irritation  of  a  nerve  by  pressure,  etc.,  formication  is  the 
result  of  any  kind  of  irritation  of  those  parts  of  the  ner- 
vous centres  which  are  connected  with  sensitive  nerves. 
Hence,  this  morbid  sensation  is  often  a  symptom,  and  an 
early  symptom,  of  cerebral  or  spinal  disease.  Numbness 
is  often  confounded  witb  ansesthesia  (loss  of  sensibility), 
but  this  is  an  error,  since  numbness  almost  always  coincides 
with  the  preservation  of  sensibility.  E.  C.  Seguin. 

Formic  Ethers,  formates  of  tbe  alcohol  radicals,  as 
ethylic  formate,  CJII5.CHO2. 

Fonno'sa  (  Port. "  beautiful  "1,  [Chinese Tai-  Wan,  "  ter- 
race "J,  an  island  in  the  China  Sea,  90  miles  off  the  coast 
of  the  Chinese  province  of  Fo-Kien,  to  which  it  belongs. 
Its  length  is  237  miles,  its  average  breadth  70  miles.  It 
is  intersected  from  N.  to  S.  by  a  range  of  high  volcanic 
mountains.  The  eastern  part  is  inhabited  by  the  aborig- 
ines, the  western  by  Chinese  settlements,  which  comprise 
about  500.000  inhabitants.  The  capitul,  Tai-Wan,  was 
opened  to  foreign  commerce  in  1S58.  With  Fo-Kien,  For- 
mosa has  a  very  lively  trade,  importing  tea  and  different 


kinds  of  manufactures,  and  exporting  rice,  inferior  tea, 
brimstone,  drugs,  timber,  and  provisions.  Formosa  is 
called  the  granary  of  Fo-Kien,  and  its  rice,  besides  being 
very  abundant,  is  of  a  superior  quality.  The  Chinese  set- 
tlers are  described  as  enterprising  and  progressive  people; 
about  the  aborigines  little  is  known.  The  wild  tribes  make 
use  of  several  languages,  and  are  jirobably  of  various  ori- 
gin. The  climate  is  wet  and  disagreeable.  In  the  interior 
there  have  been  found  remarkable  geyser-fields  abounding 
in  native  sulphur  and  metallic  ores.  Good  lignitic  coal  is 
mined.  Formosa  in  1S74  was  invaded  by  the  Japanese, 
who  punished  a  native  tribe  for  the  murder  of  Japanese 
sailors,  and  for  some  months  occupied  a  part  of  the  island 
— a  proceeding  which  came  near  involving  Japan  in  a  war 
with  China;  but  finally  China  paid  the  expenses  of  the  in- 
vasion, and  the  Japanese  evacuated  the  island.  Most  of 
the  native  races  by  no  means  regard  the  Chinese  as  their 
masters,  but  consider  them  base  and  cowardly  intruders. 

Formosa,  tp.  of  Halifax  co.,  N.  C.     Pop.  2957. 

Formo'sus,  bishop  of  Porto,  became  pope  in  891;  d. 
in  896.  His  election  caused  much  controversy  during  and 
after  his  pontificate,  since  the  canons  at  that  time  forbade 
a  transfer  of  bishops  from  one  see  to  another;  and  Popo 
Stephen  VI.  caused  his  body  to  be  dug  up  and  cast  into 
the  Tiber  as  an  intruder,  but  John  IX.  reversed  this  action 
as  far  as  possible. 

Formulae,  Chemical.  See  Chemistry,  by  Prof. 
George  F.  Barker,  M.  D. 

For'ney  (John  Weiss),  American  politician  and  jour- 
nalist, b.  at  Lancaster,  Pa,,  Sept.  30,  1S17;  apprenticed  in 
the  office  of  the  Lancastt-r  Journal  in  1S33,  and  in  1837  was 
editor  and  joint-proprietor  of  the  Lancaster  Intelligencer; 
in  1840  he  united  the  two  papers.  In  1845,  in  Philadelphia, 
and  thereafter,  he  edited  the  Pcnnsi/lvnnian,  Democratic 
journal.  In  1 851-55  was  clerk  of  the  U.  S.  House  of  Rep- 
resentatives, editing  the  Washington  (D.  C.)  Union^  Demo- 
cratic. Aug.  1,  1857,  began  the  Press,  Democratic  daily 
newspaper,  at  Philadelphia,  supporting  Stephen  A.  Doug- 
las and  opposing  the  administration  of  President  Buchanan. 
Was  after  that  clerk  of  the  3tith  Congress.  At  the  opening 
of  the  civil  war  of  18(11-05  he  took  strong  ground  for  the 
vigorous  prosecution  of  the  contest  by  the  U.  S.  govern- 
ment, and  has  since  acted  with  the  Republican  party.  From 
1861  to  1868  was  secretary  of  the  U.  S.  Senate,  as  well  as 
corresponding  editor  of  the  Pras.  Also  started  during  this 
time  the  Wanhingloii  (D.  C.)  Chronicle,  weekly,  which  be- 
came a  daily  in  Oct.,  1S62.  He  travelled  in  Europe  in  1868, 
and  on  his  return  published  his  letters  to  the  Press  and 
Chronicle  as  Letters  from  Enrnpe  (18G9).  Sold  his  projicrty 
in  the  CArojitV/e  in  1870,  but  is  yet  connected  with  the  Press. 

For'rest  (Edwin),  an  American  actor,  b.  in  Philadel- 
phia Mar.  9,  180t>;  d.  there  Dec.  12,  1872.  When  a  mero 
boy,  not  twelve  j'ears  old,  he  performed  as  an  amateur,  tak- 
ing female  and  juvenile  parts.  Young  Nerval  in  Home's 
play  of  Douglas  being  particularly  remembered.  His  first 
appearance  on  the  public  stage  was  at  the  Walnut  Street 
Theatre,  in  the  rfile  of  Douglas,  on  Nov.  27,  1820.  A  long 
and  enterprising  professional  tour  in  the  Western  cities, 
during  which  he  undertook  characters  in  Shakspearo,  gave 
him  experience  and  reputation  ;  so  that,  after  filling  en- 
gagements in  Albany  and  Philadelphia,  he  presented  him- 
self before  the  Xew  York  public  at  the  Park  Theatre  in  the 
character  of  Othello.  This  was  in  182G.  His  success  was 
signal.  A  natural  genius,  aided  by  hard  study  and  set  off 
by  a  superb  form  and  a  noble  presence,  commanded  atten- 
tion. At  the  Bowery  he  was  a  special  favorite.  There 
and  at  the  Park  he  played  long  engagements,  but,  not  sat- 
isfied with  local  fame,  visited  all  the  principal  cities  of  the 
U.  S.  His  chief  characters  were  Othello.  Macbeth,  Hamlet, 
Richard  III.,  varied  by  parts  like  Metamora  and  Sparta- 
cus,  which  his  fine  physique  ancl  immense  energy  made 
effective  and  kept  popular.  In  1835,  Mr.  Forrest  made  a 
professional  visit  to  England  and  the  Continent,  finding 
warm  friends,  conspicuous  among  whom  was  the  late  Mr. 
Macready,  to  whom  he  was  indebted  for  much  kindness.  In 
1837,  on  the  occasion  of  a  second  visit,  he  married  Catha- 
rine Sinclair,  daughter  of  the  popular  bailad-singer.  After 
1S45  two  years  more  were  spent  in  England.  During  this 
visit  his  friendly  relations  with  Mr.  Macready  were  broken. 
His  partisans  entered  zealously  into  the  quarrel,  which 
broke  out  in  the  bloody  riot  of  May  10.  1849,  when  Ma- 
cready was  playing  at  the  Astor  Place  Theatre  in  New 
York.  The  same  year  painful  difficulties  between  Mr.  and 
Mrs.  Forrest  culminated  in  separation,  and  in  1852  the 
wife  obtained  a  verdict  of  divorce  in  the  New  York  courts, 
on  the  ground  of  her  husband's  infidelity.  Mr.  Forrest  re- 
sisted, and  appealed  from  court  to  court  till  all  legal  re- 
sources were  exhausted,  alienating  from  himself  all  the  while 
the  sympathies  of  the  best  people.  Mr.  Forrest  announced 
his  retirement  from  the  stage  in  IS5S,  but  accepted  engage- 
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ments  and  played  at  interrals  till  1S7I,  when  compelled  by 
ill-health  to  desist.  After  this  he  appeared  as  a  public 
reader  of  Shakspeare,  in  whieh  cnpaeily  ho  was  heard  by  a 
New  York  audience  but  a  few  weeks  before  his  death.  Ho 
died  of  a  sudden  attiiek  of  apoplexy. 

Edwin  Forrest  was  enriched  by  his  profession.  He  built 
a  stone  castle  on  the  Tludrion,  now  a  Catholic  convent,  and 
later  a  spacious  and  elegant  residence  in  Philadelphia, 
where  he  had  a  splendid  library,  especially  rich  in  Shaks- 
pearian  literature,  and  where  he  exercised  a  generous  hos- 
pitality, lie  was  a  man  of  literary  taste,  cxuellent  soholar- 
ship  in  his  profession,  open  manners,  ardent  impulses,  im- 
petuous feelings,  and  frank  disposition.  A  largo  part  of 
his  great  fortune  was  left  ijy  him  to  establish  :in  asylum  for 
aged  and  indigent  actors.  His  library,  with  its  best  treas- 
ures, was  destroyed  by  fire  Jan.  I.O,  ls7o,  (Full  justice  to 
the  best  side  of  Edwin  Forrest's  character  and  the  more 
delicate  features  of  his  art  is  done  by  Rev.  Wm.  H.  Alger 
in  his  newly-written  biography.)       0.  B.  Frothi.xgiiam. 

Forrest  (Frexch),  American  naval  officer,  h.  in  Mary- 
land in  17W6,  became  a  midshipman  ISll;  lieutenant 
Mar.  5,  1S17;  commander  Feb.  U,  is:'.7;  captain  Mar.  .'JO, 
18tt  ;  and  was  dismissed  Apr.  1!^  IStU.  He  distinguished 
himself  in  the  war  of  1812  on  Lake  Eric,  and  in  the  fight 
between  the  Hornet  and  the  Peacock,  Feb.  24^,  1S13.  In 
the  Mexican  war  was  adjutant-general  of  the  land  and 
naval  forces.  Followed  tlie  State  of  ^'i^ginia  when  she  se- 
ceded from  the  Union,  and  was  acting  assistant  secretary  of 
the  Confederate  navy,  D.  at  Georgetown,  D.C.,  Dec.  22,  ISGG. 

Forrest  ("Nathax  BEDForti)),  b.  in  Bedford  co.,  Tenn., 
July  l;{,  1S21.  In  183-1  his  father  ri'inovcd  to  Mississippi, 
and  died  in  18^7,  leaving  a  largo  family  dependent  upon 
the  subject  of  this  sketch.  With  this  responsibility  upon 
hira,  he  devoted  himself  to  farming,  being  able  to  give 
to  his  owli  education  only  a  few  nf  the  winter  months.  By 
energy  and  good  management  he  had  by  18-10  secured 
comparative  prosperity  for  the  family,  now  reduced  by 
death.  Entered  in  1842  business  in  Hernando,  Mies.,  where 
he  remained  till  about  1851  ;  removed  to  Memphis,  Tenn., 
in  1852,  and  became  a  real-estate  broker  and  dealer  in 
slaves;  in  1859,  having  amassed  a  considerable  fortune,  he 
disposed  of  a  large  portion  of  his  Memphis  business  and 
purchased  extensive  plantations  in  Coahoma  co.,  Miss.,  and 
became  a  large  cotton-grower,  acquiring  a  large  fortune. 
Though  opposed  to  disunion,  he  \vas  an  ardent  States  Rights 
man  in  polities,  and  when  war  became  inovitablo  ho  es- 
poused the  Southern  cause  with  his  usual  energy.  In  Juno, 
I8t)l,  he  joined  the  Tennessee  mountecl  rifles  as  a  private, 
but  in  July,  at  the  request  of  (iov.  Harris  of  Tennessee, 
consented  to  undertake  raising  a  regiment  of  cavalry,  in 
which  he  was  successful,  equipping  them  largely  froui  his 
own  private  means.  On  the  organization  of  the  regiment 
in  October  he  was  chosen  licuti-nant-colunel,  and  the  day 
fullowing  moved  his  men  for  Fort  Donclson.  Tlieir  first 
engagement  was  with  the  U.  S.  gunboat  Concstoga  at  Can- 
ton Landing.  At  Fort  iJonelson,  Forrest  boro  a  conspicu- 
ous part,  and  on  the  final  di'tcrmination  to  surrender  ho  re- 
monstrated, and  was  allowed  to  attcmjit  an  escape  with  his 
men  before  a  flag  of  truce  was  sent.  In  this  ho  was  suc- 
cessful, reaching  Nashville  with  the  main  part  of  his  force 
Feb.  IH.  On  Mar.  10  his  regiment  reassembled  at  Hunts- 
ville,  and  a  few  days  later  marched  to  luka,  Miss.;  his 
force  was  now  inercase<l  to  ten  cumpaiiics.  c»f  which  ho  was 
chosen  colonel.  Engaged  at  the  battle  of  Shilnh  (  Pittsburg 
Landing)  Apr.  G-7,  1862;  wounded  in  combat  Apr.  8.  In 
the  fdlluwing  June  he  was  assigned  to  the  command  of  cav- 
alry at  Chattanooga,  and  participated  in  the  attack  on 
Murfreeshoro'  .Tuly  13;  appointed  brigadier-general  July 
21,  iStVJ.  and  placfil  in  eomniand  at  Murfreeshoro'  Se])t., 
1802;  in  command  of  brigade  I)cc.  ■!,  18(^2,  and  engaged  in 
the  action  of  Parker's  Cross-roads  Dec.  31,  lS(i2.  and  battle 
of  Chickamauga  Sept.  19-20,  1863.  Transferred  to  North 
Mifsissi|»pi  in  Nov.,  1803,  ho  was  appointetl  a  major-gene- 
ral the  toilowing  month,  and  assigned  to  the  command  of 
Forrest's  cavalry  department ;  in  command  of  forces  at  the 
capture  of  Fort  Pillow  Apr.,  186(:  promoted  to  bo  liout.- 
general  Feb.,  1805  ;  s^urreenlered  ut  (lainesville  May  9,  1805  ; 
was  subsequently  pres.  of  Selma  Marion  and  Memphis  U.  H. 
Co.  until  1874.     D.  at  Memphis.  Tenn..  Oct.  29,  1877. 

Forrest  (I'iuaii),  b.  in  St.  Mary's  co.,  Md.,  1750;  was 
licutenaut-colonel  in  the  Maryland  line,  and  was  s<i  wound- 
ed at  rJermantown  that  bo  never  fully  recovered.  Was 
auditor  of  Marylan<l :  member  nf  the  old  Congress  in  1786- 
87  ;  often  in  both  branches  nf  the  legislnturo  of  Maryland; 
major-general  of  militia:  M.  C.  1793-95.  D.  July,  18U5, 
while  clerk  of  the  circuit  court  of  l)ist.  of  Columbia. 

F\>rrest  City,  Ark.     See  Fdkkst  City,  Auk. 

For'rester  (.Ai-i-riFD  Hi:snv),  ("Alfred  Crowquill"), 
English  artist  and  comic  writer,  b.  in  London  in  1805  ;  edu- 
cated at  Islington;  was  a  notary  in  the  Iloyal  Exchange, 


but  retired  about  1839.  Began  contributing  to  periodicals 
at  the  ago  of  sixteen,  and  afterwards  drew,  modelled,  and 
engraved  on  steel  and  wood  to  illustrate  his  own  writings. 
LrtivfS  from  my  Mcmoraniium-booh  (1820)  was  followeil  by 
ICrccntric  Tidcft  (same  year).  In  1828  contributed  to  the 
JIttmorist  in  CoWurns  MaQfiziuCj  with  Theodore  Hook, 
Disraeli,  and  others;  then  to  Jicntiey'n  Minrfflnnt/,  Pnttch, 
The  London  Jlhistrntcd  Xeics.  etc.  Has  exhibited  largo 
pen-and-ink  drawings  at  the  Koyal  Academy,  and  gained 
some  repute  as  a  tlesigncr  and  modeller.  Wini'lrrint/H  of 
a  J'cn  and  Pencil,  The  Comic  Aiithmctir,  I'hdiidtMDuttfnrin 
of  Fun,  etc.  are  among  his  works.  I>.  in  London  May  20, 
1872. 

For'reston,  post-v.  and  tp.  of  Ogle  co..  III.,  on  the  Illi- 
nois CiMitial  and  Chicago  and  Iowa  K.  Rs.  It  has  1  bank, 
2  hotels,  7  churches,  dry-goods,  grocery,  drug,  hardware, 
boot  and  shoe  shops,  etc.,  a  planing  and'  a  Hour  mill,  2  car- 
riage-factories, a  public  high  school,  and  one  weekly  news- 
paper. Principal  business,  farming.  Pop.  of  tp.  2177. 
G.  L.  lii:xsETT,  Ed.  *' Journal." 

Forshey  fCoI.  Caleb  Goldsmith).  A.  51.,  b.  in  Somer- 
set CO.,  Pa.,  July  IS.  1S12;  educaft'd  at  Kenyon  College,  0., 
and  at  the  U.  S.  Military  Academy  at  West  Point;  was 
professor  of  mathematics  and  civil  engineering  at  Jcfterson 
College,  Miss.,  1830-38  ;  was  thenceforth  engaged  for  many 
years  in  engineering  works  in  Mississippi,  Louisiana,  ami 
Texas  ;  was  in  charge  of  the  U.  S.  survey  of  the  I^Iississippi 
delta  1851-53;  chief  engineer  of  the  Galveston  Houston 
and  Henderson  Railway  1853-55 ;  planned  the  present 
bridge  across  Galveston  West  Bay;  founded  the  Texas 
Military  Institute  1855,  conducted  it  until  1801,  when, 
though  opposed  to  secession,  ho  took  service  in  the  Con- 
federate army  as  lieutenant-colonel  of  engineers;  served  ,on 
the  James  River,  and  afterward  as  chief  engineer  on  tho 
staff  of  tJlen.  Magruder  ;  planned  the  defences  of  the  Texas 
frontier  and  the  operations  for  the  recapture  of  Galveston 
and  the  Texas  coast.  Since  the  war  he  has  been  engaged 
in  railway  construction  in  Texas  1805-71,  on  the  improve- 
ments at  the  mouth  of  tho  Mississippi,  and  in  the  U.  S. 
engineer  service  on  the  Red  River  and  in  Gnlvcston  Bay 
1874-75.  Prof.  Forshey  was  one  of  the  founders  of  the 
New  Orleans  Academy  of  Sciences  1853,  and  was  its  Crst 
vice-president ;  has  contributed  largely  to  the  scientific  re- 
views and  periodicals  of  the  South-west,  is  a  man  of  culturo 
and  untiring  industry,  and  is  esteemed  a  high  authority 
upon  tho  subjects  embraced  in  his  book,  The  Phyaics  of  the 
Miasitmijipi  River. 

For'ster  (EnNSTJoAcniM),  a  German  painter  and  writer 
on  the  history  of  art,  b.  in  MUnehengossensta<lt  Apr.  8,  1  sint. 
His  early  studies  were  in  theology,  philosophy,  and  philol- 
ogy in  tile  universities  of  Berlin  an<i  Jena,  but  at  the  age 
of  twenty-three  he  devoted  himself  to  painting,  under  the 
teaching  of  Cornelius,  one  of  tlie  founders  of  tlu-  school  of 
whieh  Kaulbach  was  the  most  distinguished  pujiil.  Filrster'a 
liancl  is  seen  in  Irescocs  in  the  Aula  at  Rome,  in  the  Glyp- 
tothek  and  Arcade  at  Munich,  and  in  tho  chapel  of  San 
Georgio  at  I*adua,  whoi^c  fresroes  he  restored.  But  his 
chief  labor  has  been  literary.  Ho  has  written  a  IliNton/  of 
(Urman  Art{:i  vols.,  1851  ),*a  IJiston,  »/  Ita/ian  Art  (1809), 
Sfu'licH  Jiciuting  to  the  lliston/  of  Slvdirn  Art  (1835),  Let- 
ttr»  on  ]*aintinii  (1838),  Monuments  of  dcrrnnn  Arrhtlictnrr, 
Srufpttire,  and  Paintinr/  (1855),  and  guide-books  to  I^Iunich, 
Italy,  and  Germany  of  great  merit.  He  lias  written  be- 
sides a  life  of , lean  Paul  Uichtcr,  and  edited  several  of  his 
works.  Ftirster  was  the  discoverer  of  several  ancient  jdc- 
tures  in  Italy,  notably  of  tho  old  frescoes  of  .\vanzo  in 
Padua,  which  he  restored,  0.  B.  Fkothincham. 

For'ster  (Charles),  b.  in  Ireland  about  1790;  cdu- 
cateil  at  Trinity  College,  Dublin  ;  became  rector  of  Stistead, 
Essex,  in  J838;  author  of  Mohamnicdaninni  t'lirrtV*  </ ( 1829), 
Thr  Hi«loncal  Gtoiji'ophi/  o/  Arahiu  (1844).  Tha  One /'rim- 
eraf  Lnnijntuje  (1851),  The  hntrJitinh  Anihnr»hi}>  of  (he  fn- 
Hrrifitioni  nritr  Sinai  (1850),  and  other  worUs.  His  Ori- 
ental theories  were  foriAerly  jiopular.  but  have  \wvu  over- 
thrown by  the  discovery  of  the  cuneiform  insoriptiuns. 

Forster  (Joiiann  Gkoro  Adam),  h.  n<'ar  Panlzio  Nov. 
27,  I  751,  accompanied  his  father  (.lohann  Ri-inhoM  Forster) 
nronnrl  the  world  in  1772-75;  was  prolesf^or  of  natural  his- 
tory at  Wilna  in  1784.  and  librarian  lo  the  eh-etor  of  Mentz 
in  i7SS;  envoy  to  Paris  in  1792.and  d.  tlierr  Jan.  II,  1794. 
Published  IliHtorif  and  prnrri/.tiou  of  thr  /tread- Fnitt 
(1784),  Viewit  o/'thc  Lon-er  /thine,  /irahant,  I'/andrrn,  etr, 
(3  vols.,  1791),  etc.  A  r«dleelion  of  his  letters  was  pub- 
lished by  his  widoiv  (2  vols..  1828).  He  made  a  translation 
of  tin*  S'aluinliUil  into  lirrnuin,  was  the  (nlor  id"  Humboldt, 
and  oiii!  of  the  fathers  of  modern  German  literature. 

Forster  (John),  Fnglish  author,  editor,  and  critic,  b. 
at  Newcastle  in  1812;  was  educated  for  the  bar.  but  lie- 
votcd  himself   to  literature,  oontributing  to  tho   London 
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Examiner,  of  which  he  was  editor  for  ten  years ;  to  the 
Edinhurifh  and  Qnatterbj  Reviews,  the  Foreign  Quarterly 
lifivieip,  of  which  he  was  editor,  et<;.  He  also  edited  the 
London  Dailj  Ntict  for  a  year.  In  1S56  was  secretary  to 
the  lunacy  commission,  and  in  1861  became  a  commis- 
sioner in  lunacy,  and  retains  the  office,  1874.  Ilis  works 
have  been,  Statamcn  of  the  Commonwealth  of  England 
(1831-34),  Life  of  Oliver  Goldsmith  (1848),  Biographical 
and  Historical  E^mi/s  (1859),  Arrest  of  the  Five  Members 
liif  Charles  /.,  and  Debate  on  the  Grand  Remonstrance  (lSf>0), 
.<'/;•  John  Eliot,  a  Biography,  1590-1632  (1SI34),  Walter 
Savage  Landor,  a  Biography,  1775-1864  (2  vols.,  ISOS), 
and  Life  of  Charles  Dickenn  (vol.  i.  in  1871  ;  vol.  iii.  in 
1874),'i/i'A'  of  Dean  Sici/t  (vol.  i.,  1876).  D.  at  London, 
En^..  Feb.  1,  1876. 

Forster  (William),  English  philanthropist,  b.  at  Tot- 
tenham, near  London,  in  1784  j  became  a  minister  of  the 
Society  of  Friends  in  1803,  married  Anna,  sister  of  Thomas 
Fowell  Buxton,  in  1816.  In  1820  visited  the  U.  S.;  in 
IS38  settled  as  a  preacher  near  Norwich,  England;  in 
1844—45  labored  as  such  in  Franco;  in  1846  travelled  in 
Ireland  to  relievo  the  distresses  there  caused  by  famine. 
Commissioned  in  1849,  by  the  London  Yearly  Jleeting.  to 
present  an  address  on  slavery  and  the  slave-trade  to  rulers 
in  Christendom,  he  had  interviews  with  European  monarchs, 
and  in  1853  with  the  President  of  the  U.  S.  and  several 
Southern  State  governors.  D.  on  the  Holston  River,  Blount 
CO.,  Tenn.,  in  1854. 

Forster  (Rt.  Hon.  "William  Edward),  English  Liberal 
statesman  and  orator,  b.  at  Bradpole,  Dorset,  July  11,  1S18; 
was  educated  at  Friends*  School,  Tottenham,  and  is  a  wor- 
sted manufacturer  at  Bradford.  Was  first  returned  to  the 
House  of  Commons  Feb.,  1S61,  for  Bradford,  and  has  been 
in  Parliament  since  then.  Was  undcr-secretary  for  the 
colonies  in  Lord  John  Russell's  administration  from  Nov., 
1865,  until  July,  1866,  and  vice-president  of  the  committee 
of  council  on  education  in  1868.  Mr.  Forster  is  magistrate 
and  deputy  lieutenant  for  the  West  Riding  of  Yorkshire,  i 
He  had  much  to  do  with  passing  through  the  House  of  \ 
Commons  the  Education  Bill  in  1870  and  the  Ballot  Bill 
in  1871.  Mr.  Forster  is  a  son  of  the  philanthropist  Wil- 
liam Forster,  and  a  son-in-law  of  the  late  Dr.  Arnold  of 
Rugby.     In  1874  ho  visited  the  V.  S. 

Forsyth',  county  in    the   N.  of  Georgia.     Area,  250  \ 
square    miles.      The  Chattahoochee    bounds    it   on  the   E. 
The  surface  is  broken,  the  soil  fertile,  especially  in  the 
valleys.      Grain  is  produced,  and  gold,  silver,  copper,  and 
precious  stones  have  been  found.    Cap.  Cumming.    P.  7983. 

Forsyth,   countr  of  N.  W.  Central    North    Carolina.  ' 
Area,  250  square  miles.     The  surface  is  hilly,  but  fertile. 
Products,  grain  and  tobacco.     The  geological  formation  is 
granite.     Iron  ore  is  found.     Cap.  Winston.     Pop.  13,050. 

Forsy^th,  post-v..  cap.  of  Monroe  co.,  Ga.,  on  the  Cen- 
tral R.  R..  25  miles  N.  W.  of  Macon.  It  has  a  good  male 
school,  and  is  the  site  of  Monroe  Female  College;  has  2 
hotels,  3  churches,  2  private  banks,  a  large  cotton  trade, 
and  a  weekly  newspaper.  Its  climate  is  fine.  Pop.  of 
district,  1510.  11.  H.  Cabamss, 

Ed.  "Monroe  Advertiser." 

Forsyth,  post-v.,  cap.  of  Taney  co..  Mo.,  45  miles  S. 
E.  of  Springfield,  on  the  left  bank  of  White  River.  It  has 
3  dry-goods,  1  drug,  and  1  grocery  store,  a  steam  saw, 
flouring  and  grist  mill,  2  blacksmith-shops,  1  weekly  news- 
]iaper,  1  turning-lathe.  1  cabinet-shop.  Freemasons',  Odd 
Fellows',  Good  Templars',  and  Grangers'  lodges,  and  1 
hotel.     Principle  business,  farming.     Pop.  87. 

Brown  <t  Deplkv,  Eds.  **  Pioneer  Farmer." 

Forsyth  (Ben.iamin)  was  appointed  lieutenant  of  in- 
fantrv  for  North  Carolina  Apr.  24,  1808,  and  was  captain 
of  riflemen  July  1,  1808;  commanded  in  the  victorious 
assault  on  Gananoque,  U.  C,  Sept.  21.  1812,  and  in  the 
capture  of  a  British  guard  at  Elizabethtown,  U.  C,  Feb.  7, 
1S13,  for  which,  in  the  same  month,  he  was  made  brevet 
lieutenant-colonel;  May  27,  1813,  ho  was  distinguished  in 
the  capture  of  Fort  George,  U.  C.  and  was  killed  at  Old- 
town,  N.  Y.,  Juno  28,  1814,  in  a  fight  with  the  British  and 
Indians. 

Forsyth  (John),  b.  at  Fredericksburg,  Va.,  Oct.  22, 
1780;  graduated  at  Princeton  in  1799.  His  father,  a 
Revolutionary  soldier  of  English  birth,  removed  to  South 
Carolina,  and  thence  to  Augusta,  Ga.  John  became  a 
distinguished  lawver;  was  attornev-general  of  Georgia  in 
1808;' was  in  Congress  1S13-1S  and  1823-27  j  U.  S.  Sena- 
tor 1818-19  and  1829-37;  governor  of  Georgia  1827-29  j 
U.  S.  minister  to  Spain  1819-22;  U.  S.  secretary  of  state 
1835-41.     D.  at  Washington,  D.  C,  Oct.  21,  1841. 

Forsyth  (Jonx).  a  son  of  Hon.  John  Forsyth  (1780- 
1841  ),  well  known  for  many  years  as  editor  of  the  Mobile 
(Ala.)  R'gi^trr.  was  b.  at  Aug'usta.  Ga..  Oct.  30,  1812  j  took 


the  first  honor  at  Princeton  in  the  graduating  class  of  1832  ; 
was  an  officer  in  the  Mexican  war,  in  which  he  served  with 
distinction,  and  was  U.  S.  minister  to  Mexico  from  1856  to 
1858.  He  was  a  Douglas  elector  in  Alabama  in  1860,  and 
was  one  of  the  three  Confederate  commissioners  to  visit 
President  Lincoln  in  Mar.,  1861.  During  the  war  between 
the  States  he  was  on  the  staff  of  Gen.  Bragg,  and  was  the 
author  of  that  officer's  address  to  the  penple  of  Kentucky 
in  1862.  He  has  held  many  important  public  positions  in 
Alabama,  and  was  editor  of  the  Mobile  Rnjister.  D.  May 
2,  1877.  A.  H.  Stephens. 

Forsyth  (William),  Q.  C,  English  barrister,  b.  in 
1812;  educated  at  Trinity  College,  Cambridge;  graduated 
in  1834;  called  to  the  bar  at  the  Inner  Temple  in  1839, 
and  became  in  1857  queen's  counsel,  and  bencher  of  the  In- 
ner Temple  in  1859.  Is  standing  counsel  to  the  secretary 
of  state  in  council  fur  India,  and  since  1808  commissary 
of  the  University  of  Cambridge.  His  work  On  the  Law 
of  Composition  icith  Creditors  was  published  in  1841  ;  Hor- 
tensiiis,  or  The  Duty  and  Office  of  an  Advocate,  1849  ;  On  the 
Law  relating  to  the  Custody  tf  Infants,  1850  ;  The  History  of 
Trial  by  Jury,  1852  ;  Napoleon  at  St.  Helena,  and  Sir  Hud- 
eon  Loire,  1853  ;  Life  of  Cicero,  1864;  Cases  and  Opinions 
in  Constitutional  Law,  1869;  The  J^ovels  and  y^orelists  of 
the  Eighteenth  Century,  in  Uluntration  of  the  Manners  and 
Morals  of  the  Age,  1871.  He  has  also  contributed  to  the 
Quarterly  and   Edinburgh  Reviews. 

Forsy'thia  [named  in  honor  of  William  Forsyth  (1737- 
1804),  a  Scotch  gardener  and  pomologist],  a  genus  of 
shrubs  of  the  order  Oleacete.  The  F.  vtridissima  and  F. 
euspensa,  small  Chinese  shrubs,  now  very  common  in  cul- 
tivation, are  very  hardy,  and  conspicuous  for  their  yellow 
flowers  in  early  spring  before  the  leaves. 

Fort.  See  Fortification,  by  Capt.  0.  H.  Ernst,  U,  S. 
Army. 

Fort  (George  Franklin),  A.M., M.D.,b. at  Pemberton, 
Burlington  en.,  N.  J.,  May,  1809;  graduated  M.  D.  at  the 
University  of  Pennsylvania  1830;  became  a  successful 
practitioner;  was  governor  of  New  Jersey  1851-54,  and 
was  afterwards  a  judge  of  the  court  of  errors  and  appeals. 
He  held  other  public  positions,  and  d.  at  New  Egypt, 
Ocean  co..  N.  J.,  Apr.  22,  1872. 

Fort  (ToMLiNSOx),  M.D.,  an  eminent  physician,  states- 
man, and  author,  b.  in  Warren  co.,  Ga.,  July  11,  1787;  d. 
in  Milledgeville  May  11,  1859.  His  father  was  a  soldier  in 
our  Ilevolution.  ,  Ho  took  his  M.  D.  in  1810  from  the  Uni- 
versity of  Pennsylvania,  and  practised  in  Milledgeville, 
where  he  acquired  distinction  as  a  physician  and  politician. 
He  commanded  a  company  in  the  Indian  campaign  in 
Florida  in  1812,  and  was  wounded  in  the  knee.  Endowed 
with  genius,  industry,  and  ambition,  ho  soon  became  a 
popular  man.  and  was  elected  to  Congress  1827-29.  Ho 
published  a  work  on  the  practice  of  medicine.  Few  in  his 
day  attained  greater  influence ;  and  none  were  more  sincerely 
deplored  at  his  death,  which  occurred  after  the  practice  of 
his  profession  for  nearly  half  a  century.      Paul  F.  Eve. 

Fort  Ab'ercrombie,  post-v.  and  military  post  of 
Richland  co.,  Dak.,  on  the  Bed  Kiver. 

Fort  Ad'ams,  a  fortification  constructed  on  Brenton's 
Point,  entrance  to  Newport  harbor,  R,  I.  This  work, 
planned  and  built  1828-38  by  the  late  Gen.  J.  G.  Totten, 
subsequently  chief  engineer  U.  S,  A.,  is  one  of  the  few 
works  of  the  system  of  sea-coast  defence  designed  to  sus- 
tain a  regular  siege.  Its  land  fronts  are  elaborately  ar- 
ranged according  to  the  principles  of  the  art  as  then  re- 
ceived. 

Fort  An'cient,  post-v.  of  Washington  tp.,  Warren  co., 
0.,  on  the  Little  Miami  R.  R.     Pop.  43. 

Fort  Ann,  post-v.  and  tp.  of  Washington  co.,  N.  Y., 
on  the  Champlain  Canal  and  the  Rensselaer  and  Saratoga 
R.  R.  It  is  mountainous  and  has  several  small  lakes.  The 
old  British  Fort  Ann  was  built  in  1709,  and  was  captured 
from  the  Americans  in  1780.  Woollen  goods  and  iron  aro 
manufactured  in  this  town.      Pop.  of  v.  639;  of  tp.  3329. 

Fort  Ar'buckle,  post-v.  of  the  Chickasaw  Nation,  In- 
dian Territory. 

Fort  At'kinson,  post-v.  in  Washington  tp.,  AVinnc- 
shiek  CO.,  la.,  on  the  Chicago  Jlilwaukee  and  St.  Louis  R.  R. 

Fort  Atkinson,  post-village  of  Jefferson  co..  Wis.,  on 
the  Wisconsin  division  of  the  Chicago  and  North-western 
R.  R.,  on  Rock  River,  near  Lake  Koshkonong.  It  contains 
a  large  manufactory  of  furniture,  an  extensive  wagon-fac- 
tory, 2  foundries,  a  large  steam  flouring-mill,  and  a  steam 
tannery.  It  has  I  national  bank,  2  weekly  newspapers,  5 
schools,  5  churches,  and  12  stores.     Pop.  2010. 

AV.  D.  HoARn,  En.  "The  Jefferson  County  U,vion." 

Fort  Barran'cas,  Fla.,  a  small  work  located  on  the 
N.  side  of  Pensacola  Bay,  on  the  blufi"  overlooking  the  old 
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Spanish  fort  San  Carlos  do  Barrancas,  which  may  bo  said 
now  to  form  a  part  of  the  work  above  named,  designed,  in 
conjuiiotioii  with  other  works,  for  the  defence  of  Pcnsacola 
harbor  and  the  U,  S.  navy-yard  therein  located.  In  18GI 
this  fort  was  garrisoned  by  a  small  body  of  artillery  undiT 
command  of  Maj.  Adam  Slemmer,  Upon  the  Piirrendcr 
of  the  navy-yiird  (Jan.,  1861)  by  Com.  Armstrong  of  the 
navy,  Maj.  Slemmer  abandoned  this  work,  and  succeeded 
in  transferring  his  command  to  the  more  important  work, 
Fort  Pickens,  on  Santa  Kosa  Island,  opposite.  IJarrancas, 
falliu;?  into  the  liands  of  the  Confederates,  was  held  until 
the  evacuation  by  them  of  Pensacola  in  the  following 
year. 

Fort  Bay'ard,  post-v.  of  Grant  co.,  N.  M. 

Fort  Rend,  county  of  Texas,  intersected  by  the  Brazos 
Rivfr.  Area,  1*20  square  mik-s.  It  contains  much  fertile 
but  heavy  clay  prairie  and  a  largo  area  of  i)ro<hK'tivo  bot- 
tom-land, which  is  well  timbered.  Cattle,  corn,  sugar,  and 
cotton  are  produced.  It  is  traversed  by  the  Buffalo  Bayou 
Brazos  and  Colorado  R.  R.     Cap.  Richmond.     Pop.  7114. 

Fort  Bcn'ton,  post-r.,  county-seat  of  Choteau  co., 
Mont.,  <m  the  left  bank  of  the  Missouri  River,  at  the  head 
of  steamboat  navigation,  2508  miles  above  St.  Louis  and 
40  miles  below  the  Ureat  Falls. 

Fort  Bid'well,  post-v.  of  Modoc  co.,  Cal.,  160  miles 
E.  of  Yrc-ka. 

Fort  Branch,  post-v.  of  Gibson  co.,  Ind.,  on  the  Evans- 
villc  and  Crawfordsvillo  R.  R. 

Fort  Brid'§;er,  post-v.  and  military  station  of  Uintah 
CO.,  Wy.,  in  a  witlc  plain  at  the  base  of  the  Uintah  Moun- 
tains, is  more  than  6000  feet  above  the  sea-level.  It  is  10 
miles  S.  E.  of  Carter,  a  station  on  the  Union  Pacific  R.  R. 
Lat.  41°  IS'  12"  N.,  Ion.  110°  32'  38"  W. 

Fort  Calhoun%  tp,  and  post-v.  of  Washington  co.. 
Neb.,  on  the  Missouri  River  and  the  Omaha  and  North- 
western K.  U.,  21  miles  above  Omaha.  Hero  stood  the 
old  Fort  Calhoun,  now  abandoned.    P.  of  v.  236 ;  of  tp.  808. 

Fort  Car'roll,  an  unfinished  casematcd  work  built 
upon  an  artificial  fcnindaticn  in  the  Patapsco  River,  about 
8  milcH  below  Baltimore,  for  the  defence  of  tho  channel  of 
approach  to  that  port. 

Fort  Cas'wcll,  an  enclosed  brick  work  on  Oak  Island, 
at  thi!  mouth  of  (.'ape  Fear  River,  N.  C.  j  commenced  1826. 
On  the  secession  of  North  Carolina  this  work  fell  into  tho 
hands  of  tho  Confederates,  by  whom  it  was  held  until  tlie 
fall  of  Fort  Fisher  (Feb.,  1S65),  when  it  was  abandoned 
and  blown  up.      It  has  not  yet  been  repaired  (1874). 

Fort  Chis'well,  tp.  of  Wythe  co.,  Va.  It  contains  a 
partof  WvTiiKViLLE  (which  see),  the  county-scat.     P.  4034. 

Fort  Clark,  county-seat  of  Kinney  co.,  Tex.  Pop.  395. 
(P.  0.  name,  lIitirKETTSViLLE-J 

Fort  Clinch,  an  unfinished  fortification  on  tho  N.  end 

of  Amt-Iia  Island,  Fla.  It  defends  the  entrance  into  Cum- 
berland Sound.  It  was  seized  by  the  Confederates  in  1861, 
but  abandoned  to  the  Federal  forces  Mar.  2,  1862.  It  was 
the  first  of  the  i!apturcd  U.  S.  forts  to  be  repossessed  by  tho 
militiiry  of  the  U.  S. 

Fort  CoTlins,  post-v.,  cap.  of  Larimer  co..  Col,,  on  tho 
Caeh»;  la  Puudre  River,  60  miles  N.  W.  of  Denver.  It  has 
an  excellent  water-jxiwer.  I  grist-mill,  and  other  manufac- 
tories in  course  of  ct>nstruction  ;  1  newspaper,  the  only  one 
in  tho  county,  and  a  circulating  library.  The  Colorado 
Agricultural  College  is  located  hero,  and  two  jiarks  are 
already  laid  out.  The  town  is  rapidly  building  up.  Prin- 
cipal business,  agriculture. 

J.  S.  M(*Ci.Hi,LANi>,  Er>.  "Larimeh  Co.  Exprbss." 

Fort  Columbus.     See  {Jovkrnor's  Island,  N.  Y. 

F<»rl  CoTvillc,  post-v.,  county-seat  of  Stevens  co., 
Wash.  Ter..  on  the  K.  bank  of  tho  Columbia  River.  It  is 
an  old  trading-station  of  tho  Hudson's  Bay  Company. 
Pop.  57  (garrison). 

Fort  Con'cho,  post-v.  of  Bexar  co.,  Tex. 

Fort  Constitu'tion,  a  new  cnciosed  pentagonal  ease- 
mated  work  in  I'ortsinmith  liarbur,  N.  H..  for  the  defence, 
in  conjunetioti  with  other  works,  of  that  pr»rt  aii-l  tlie  V.  f^. 
navy-yartl  therein  loeated  ;  eommenccd  in  1863,  on  the  site 
of  un  ol"l  work  of  same  name. 

FortCov'ington,  tp.and  i)ost-v.  of  Franklin  co.,N.Y., 
15  miles  N.  W.  of  Malune.  and  on  the  navigable  Salmon 
River,  5  miles  from  its  m()utli  and  1  mile  from  the  Canada 
line.  The  village  has  fWl  business-houses,  3  hotels.  4  chnrehes, 
a  weekly  newspaper,  nnd  an  academy.  Dairying  and  farm- 
ing aro  the  leading  interests.  Fort  Covington  is  momor- 
able  for  tho  sufferings  of  the  U.  S.  army  at  this  point  in  tho  " 
winter  of  1813-14.  Pop.  1*53;  of  tp.  *243rt. 
W.  E.  Manson,  Prop.  "  St.  Lawrence  Valley  Record." 


Fort  Craig,  post-v.  of  Socorro  co.,  N.  M.,  35  miles  S. 
of  Socorro  and  on  tho  Rio  Grande. 

Fort  Cuin'mings,post-v.  of  Grantco.,  N.  M.,  50  miles 
N.  N,  W.  of  El  Paso. 

Fort  D,  A.Rns'sell,  a  military  station  in  Laramie 
CO.,  Wy.  Ter.,  3  miles  from  Cheyenne,  with  which  it  is  con- 
nected by  a  branch  of  the  Union  Pacific  II.  R.  There  are 
near  by  extensive  U.  S,  storehouses.  Lat.  41°  8'  N.,  Ion. 
104°  45'  W. 

Fort  Da'vis,  post-v.  of  Presidio  co.,  Tex.     Pop.  015, 

Fort  Del'aware,  a  casemated  fort  (built  1835-60)  on 
Pea  Pateh  Island,  opposite  Delaware  City,  for  the  defence 
of  Delaware  River  and  the  port  of  Pltihvdelphia  against 
maritime  attack.  It  is  situated  in  Re<l  Lion  hundred.  New 
Castle  CO.,  Del.  During  tho  civil  war  it  was  a  place  for  tho 
confinement  of  Confederate  prisoners. 

Fort  Dodge,  a  city,  cap.  of  Webster  co.,  la.,  on  tho 
Des  Moines  River,  at  tho  junction  of  tho  Dubunue  and 
Sioux  City  and  tho  Dos  Moines  R.  Rs.  It  has  7  churelu's, 
1  largo  graded  si_*hool,  1  Catholic  seminary,  2  weekly  and 
1  monthly  newspaper,  2  national,  1  savings,  and  1  private 
bank,  a  foundry,  a  furniture-factory,  1  steam  and  1  water- 
power  grist-mill,  1  plaster  and  stucco  mill,  several  hotels, 
fine  quarries  of  building-stone,  large  deposits  of  gypsum, 
coal,  fire-clay,  and  water-lime,  1  blind-factory,  and  1  gen- 
eral repair-shop  with  steam-power.     Pop.  30'J5. 

S.  R.  Train,  Ed.  "Fort  Dodgk  Times." 

Fort  Dodge,  tp.  and  military  post  of  Ford  co.,  Kan. 
Tho  tp.  includes  Dodge  City,  the  county-seat,  on  the  At- 
chison Topeka  and  Santa  Fe  R.  R.,  352  miles  W.  S,  W.  of 
Atchison.     Pop.  427. 

Fort  Dun'can,  a  military  post  at  Eagle  Pass  on  the 
Rio  Grande,  in  Maverick  co.,  Tex,     Pop.  294. 

Fort  Duquesne.     See  Pittsburg, 

For'te  [It.],  in  music,  loud,  strong.  It  is  generally 
marked  /.  Mezzo  forte  is  a  medium  degree  of  loudness, 
marked  mf.  Fortissimo  is  tho  superlative,  very  loud, 
marked //',  or  sometimes y}'j/'. 

Fort  Ed'ward,  tp.  and  post-v.  of  Washington  co., 
N.  Y.,  on  tho  E.  bank  of  tho  Hudson  River,  and  on  the 
RenssoUierand  Saratoga  R.  R.  at  the  junction  of  the  (ilen's 
Falls  branch,  2S  miles  N,  of  Troy,  on  tho  Champlain 
Canal.  A  dam  900  feet  long  and  27  feet  high  crosses  tho 
Hudson,  and  affords  great  water-power.  The  village  is 
finely  situated,  has  a  seminary  and  collegiate  institute,  2 
national  and  1  State  bank,  2  weekly  newspapers,  and  ex- 
tensive manufactures  of  iron,  lumber,  castings,  machinery, 
stoneware,  and  other  kinds  of  goods.  Fort  Edward  has 
some  remnants  of  the  old  fort  of  this  name.  The  first 
fortification  here  was  built  in  1709;  another  and  hirger 
ono  in  1755,  called  Fort  Lyman,  but  the  pres<;nt  name  was 
soon  substituted  in  honor  of  Edward,  duke  of  York.  It 
was  a  point  of  importance  during  tlic  old  French  and  Indian 
wars,  and  was  occupied  during  the  Revolution  by  Rritish 
and  Americans  in  turn.     Pop.  of  v,  3492;  of  tp.  5125. 

Fort  Eriis,  a  military  post  in  Gallatin  co.,  Mon..  on 
the  E.  bank  of  Mill  Creek,  3  miles  above  Bozeman.  It  is 
beautifully  situated  in  a  pleasant  and  fertilo  region,  abound- 
ing in  good  lignitic  coal. 

Fort  E'rie,  post-v.  of  Bertie  tji.,  Welland  co.,  Ontario. 
Canada,  on  Lake  Erie,  at  the  heuil  uf  tho  Niagara  River, 
opposite  Butfalo,  N.  Y.,  with  wbieli  it  is  eonneeteil  by  a 
railroad  bridge.  It  is  on  the  Great  Western  Railway.  Pop. 
about  1000. 

For'tcscue  (CnicHESTERSAMHEL  Parkinson),  English 
sta'estnan,  b.  in  1S23  ;  graduated  B.  A.  at  Christ  Church, 
Oxfonl  University,  in  l-Sil  ;  tmik  the  elianeelbir's  prize  for 
the  English  essay  in  1846;  has  been  a  Liberal  member  of 
Parliament  for  the  county  of  Lowth  from  IS47  ;  was  a  lord 
of  the  treasury  1854-55;  under-secretary  of  stato  fur  tho 
colonies  1S57-58  and  1850-65.  Was  nnide  chief  secretary 
for  Ireland  Nov.  20,  1S65,  and  again  in  Dee.,  1868,  having 
been  sworn  a  jirivy  councillor  in  18G4.  In  Dec,  1868, 
was  a  member  of  Mr.  Gladstone's  cabinet,  and  Jan.,  1871i 
president  of  tho  board  of  trade. 

Fortcscue  (Rt.  Hon.  IlrGii),  Earl,  English  statesman 
and  author,  b.  Apr.  4,  1S18;  educated  at  Harrow;  entered 
Parliament  in  1811  ;  in  Dee..  1851,  was  chosen  for  Mary- 
lebone;  resignetl  and  was  called  t»  tho  upper  House  for  his 
father's  barony  of  Forteseue  Dee.  5,  1859,  Huecerding  as 
thiril  earl  Sept.  14,  1861.  In  1840-47  was  a  lord  of  the 
(rcosury,  secretary  of  the  poor  law  board  1847-51,  besides 
being  chairman  of  t^everal  suecessivo  melropotilan  enm- 
missions  of  sewers.  Retired  from  Parliament  after  18.>8 
in  eonsonueneo  of  ophthalmia,  contraeled  iti  visiting  a 
hospital  with  a  view  to  his  sueeessful  parliamentary  motion 
for  sanitary  reform,  having  lost  ono  eye  and  having  suf- 
fered in  tho  other.     Ho  has  written  The  Ucnlth  of  Tvton$ 


218 


FORTESCUE— FOKT  GRATIOT. 


(1S44),  Offivial  Salan'ea  (1852),  Repreaentntive  Self-Govern- 
ment/orihe  ^f/^tropol^s  ( lSo4  ),  Parliameutfiry  Reform  (1859), 
Public  Schools  for  the  Middle  Classes  (1S04). 

Fortescue  (Sir  Jons),  English  chief-justice  of  the 
king's  bench,  b.  probably  about  1395,  became  serjeant-at- 
law  1429;  one  of  the  king's  Serjeants  in  Easter,  1441; 
chief-justice  Jan.  25,  1442,  to  Easter,  1460  ;  escaped  with 
Henry  VI.  into  Scotland  at  the  end  of  Mar.,  1461;  was 
attainted  of  high  treason  1463  :  escaped  with  Queen  ilar- 
garet  to  the  Continent;  was  pardoned  bj-  Edward  IV.  Oct., 
1473,  and  was  living  in  Feb.,  1476.  Wrote  On  the  Praises 
of  British  Loirs,  in  Latin,  between  1461  and  1470. 

Fort  Fair'field,  post-v.  and  tp.  of  Aroostook  co.,  Me., 
on  the  Xt.rw  Brunswick  line.  It  has  3  churches,  and  manu- 
factures of  lumber,  carriages,  etc.  A  furt  was  built  here 
during  the  so-called  *'  Aroostook  war"  (1S39).     Pop.  1S93. 

Fort  Fet'terman,  a  military  station  and  post-v.  of 
Albany  co.,  Wy.,  on  the  S.  bank  of  the  North  Platte,  at 
the  mouth  of  La  Poele  Creek.  Lat.  42°  4.9'  S"  N.,  Ion. 
105°  27'  3"  W. 

Fort  Fish'er.    In  the  spring  of  1S65  the  only  import- 
ant seaport  remaining  open  to  the  Confederates  was  that 
of  Wilmington,  N.  C,  which,  from  the  peculiarities  of  the 
harbor,  could  only  be  effectually  closed  by  the  capture  of 
its  strong  defensive  earthwork.  Fort  Fisher,  situated  upon 
the  peninsula  between  Cape  Fear  River  and  the  Atlantic 
Ocean,  about  l\  miles  N.  E.  of  Federal  Point.     The  Work 
presented    two    fronts:    the    first,    or    land-front,    running 
across  the  peninsula,  at  this  point  700  yards  wide,  was  4S0 
yards  in  length ;   while  the  second,  or  sea-front,  ran  from 
the  right  of  the  tirst,  parallel  to  the  beach,  to  the  Mound 
Battery,  a  distance  of  1300  yards.      The  land-front  was  in- 
tended to  resist  any  attack  from  the  N.,  the  sea-front  to 
prevent  an  enemy's  vessels  from  running  through  New  In- 
let or  landing  troops  on  Federal  Point.     For  5  miles  N.  of 
Federal  Point  this  peninsula  is  sandy  and  low,  not  rising 
more  than  15  feet  above  high  tide,  the  interior  abounding 
in  fresh-water  swamps,  often  wooded  and  almost  impass- 
able, while  much  of  the  dry  land  to  within  half  a  mile  of 
the  fort  is  covered  with  a  low  undergrowth,  except  a  strip 
about  300  yards  wide  along  the  sea-shore.     To  secure  pos- 
session   of  this   fort   a  formidable  fleet  was   collected   in 
Hampton  Kaads,  from  which  point  it  started  Dec.  13,  1SG4, 
arriving  off  Federal  Point  on  the  evening  of  the  15th,  but, 
owing  to  storms  and  other  causes,  it  was  not  until  the  23d 
that  everything  was  in  readiness.     The  troops  forming  the 
land-forco  of  the  expedition  were  from  Gen.  Butler's  com- 
mand, who  ascompanied  them,  and  indeed  took  command 
of  them,  though  Gen.  Grant  had  intended  Gen.  Weitzel  to 
control  their  operations.     Among  the  preparations  made 
by  Gen.  Butler,  and  from  the  effects  of  which  great  results 
were  anticipated  by  him,  was  the  filling  of  a  ve-sscl  with 
powder  (215  tons),  to  be  exploded  as  near  the  fort  as  it 
could  be  brought.     At  If  A.  M.  (Dec.  24)  the  boat  having 
been  towed  to  within   200  yards  of  the  shore,  and   1000 
yards  from  the  nearest  point  of  the  fort,  the  whole  mass 
of  powder    was     instantaneously    ignited,    but   the    efl"ect 
was  unimportant.     At  IH  a.  ji.  the  fleet  opened  fire  upon 
the  fort,  silencing  its  guns  in  an  hour  and  a  quarter.     At 
7  A.  M.  {25th)  the  bombardment  was  renewed,  under  cover 
of  which  a  portion  of  the  troops  were  disembarked,  and 
a  reconnaissance  pushed  to  within  150  yards  of  the  fort. 
Gens.  Butler  and  Weitzel  both   agreeing  that  an   assault 
with  their  force  was  impracticable,  the  troops  were  there- 
upon re-embarked,  and  returned  to  the  James  River.    The 
fleet,  however,  remaining  off  Fort  Fisher,  Gen.  Grant  de- 
termined to  renew  the    attempt.     Accordingly,  Jan.  2-3, 
1S65,  a  force  of  SOOO  men  was  collected  at  Bermuda  Hun-  , 
dred,  to  the  command  of  which  Gen.  A.  H.  Terry  was  as-  i 
signed.     Embarking  on   the  4th   and  5th,  the  transports  ! 
rendezvoused  off  Beaufort,  N.  C,  on  the  Sth,  where  they 
were  detained  until  the  12th,   arriving  off  Federal  Point  ' 
that   night.      At  S  a.  m.  (13th)   the    disembarkation    was  ; 
comuienced  under  cover  of  the  fire  of  the  fleet,  and  com-  i 
pleted  by  3  p.  m.,  pickets  in  the  mean  time  having  been  i 
thrown  out,  encountering  the  outposts  of  the  enemy.     Gen. 
Terry's  first  object  after  landing  was  to  throw  a  strong  de-  i 
fensive  line  across  the  peninsula  above  the  fort,  to  guard  I 
against  an  attack  from  the  rear.     A  favorable  position  was  I 
finally  discovered  about  2  miles  from  the  work,  and  occu-  ' 
pied  by  2  A.  M.  of  the   14th  :  by  S  o'clock  a  good  breast-  j 
work  was  constructed  from  the  river  to  the  sea.     The  fire  , 
from  the  fleet,  which  had  been  maintained  during  the  night  [ 
of  the  13th,  was  continued  throughout  that  of  the  14th,   ' 
On  the  afternoon  of  the  14th,  Curtis's  brigade  was  pushed  i 
to  within  500  yards  of  the  furt,  and  a  careful  reconnais- 
sance made,  disclosing  the  fact  that  the  front  of  the  work  , 
had  been   seriously  injured  by  the  naval  fire;  whereupon 
an  assault  was  determined  upon  for  the  next  day.    By  day-  , 
light  of  the  15th  the  artillery  was  safely  landed  and  placed  i 


in  position.  The  plan  of  attack  was  for  the  army  to  as- 
sault the  W.  end  of  the  land-face,  white  a  column  of  sail- 
ors and  marines  should  assault  the  X.  E.  bastion.  At  S 
A.  M.  all  the  vessels,  except  a  division,  opened  their  fire, 
which  continued  till  3.25  p.  m.,  when  the  signal  was  given 
to  change  the  direction  of  their  fire  to  the  upper  batteries, 
and  the  attack  was  commenced  by  the  sailors  on  one  side 
and  the  soldiers  on  the  other.  The  former,  numbering  2000 
sailors  and  marines,  under  Capt.  K.  R.  Breese,  advanced 
gallantly  up  the  beach  to  the  attack,  but  were  exposed  to 
so  severe  a  fire  that,  after  heavy  loss,  they  were  with- 
drawn. In  the  mean  time,  Curtis's  brigade,  leading  the 
assault  on  the  land-face,  had  passed  through  the  palisades 
and  effected  a  lodgment  on  the  parapet.  Gen.  Ames,  com- 
manding the  assaulting  division,  now  ordering  Penny- 
packer's  brigade  up  to  support  the  advance,  his  line  over- 
lapped Curtis's  right,  and  the  enemy  were  driven  from 
the  palisading  which  extended  from  the  land-face  to  the 
river;  then,  pushing  to  the  left,  the  two  brigades  drove  the 
enemy  from  about  one-quarter  of  the  land-face.  Bell's 
brigade  was  now  moved  up  between  the  work  and  the  river, 
where,  though  there  was  no  regular  parapet,  abundant  cover 
was  afforded  by  excavations,  ruins,  etc.,  and  by  the  huge 
traverses,  from  behind  which  latter  the  enemy  stubbornly 
contested  the  advance,  using  them  as  breastworks;  nine 
of  these  were  successively  carried  b^-  hand-to-hand  fight- 
ing of  the  most  desperate  character;  Terry  in  the  mean 
time  ordering  Abbott's  brigade  into  the  work.  The  fight- 
ing for  these  traverses  was  continued  till  9  p.  m.,  when,  two 
more  of  them  being  carried,  a  portion  of  Abbott's  brigade 
drove  the  enemy  from  their  last  remaining  stronghold,  and 
the  occupation  of  the  work  was  completed.  The  enemy 
were  pursued  to  Battery  Buchanan,  which  was  also  cap- 
tured, with  its  garrison,  among  them  Gen.  Whiting,  the 
Confederate  commauder.  Terry  took  2083  prisoners,  169 
pieces  of  heavy  artillery,  and  many  small-arms.  The 
Union  loss  was,  in  killed.  110,  wounded.  536.  During  the 
night  of  the  16th  and  17th  the  enemy  abandoned  and  blew 
up  Fort  Caswell  and  all  their  extensive  works  at  Smithville 
and  Reeves's  Point,  thus  abandoning  control  of  the  mouth 
of  Cape  Fear  River. 

Fort  Footej  Potomac  River,  Md.,  an  enclosed  barbette 
work  with  exterior  batteries,  forms  the  inner  line  of  de- 
fence of  the  channel  of  approach  by  water  to  Alexandria 
and  Washington.  This  work  was  constructed  during  the 
civil  war  for  the  purpose  of  defending,  in  connection  with 
Battery  Rodgers  at  Alexandria,  the  water-approach  to  the 
city.  It  is  situated  6  miles  below  Washington,  on  a  com- 
manding bluff  of  the  Maryland  shore,  100  feet  above  the 
river. 

Fort  Fred  Steele,  a  military  post  and  post-v.  of  Car- 
bon CO.,  Wy..  on  the  Union  Pacific  R.  R.  Elevation,  6S40 
feet.  Here  the  railroad  crosses  the  North  Platte  by  a  sub- 
stantial bridge. 

Fort  Gaines,  post-v.,  county-seat  of  Clay  co.,  Ga.,  on 
the  navigable  Chattahoochee  River  and  on  a  branch  of  the 
Central  R.  R.  of  Georgia.  It  has  a  commanding  })osition, 
and  a  good  trade  in  cotton.  There  are  numerous  ancient 
artificial  mounds  in  the  vicinity.     Pop.  75S. 

Fort  GaineSf  an  enclosed  pentagonal  work  for  defence 
of  the  sea-entrance  to  Mobile  Bay,  on  the  E.end  of  Dauphin 
Island.  Mobile  Bay,  Ala. ;  commenced  181S  on  the  site  of 
old  Fort  Tombigbee. 

Fort  Gar'land,  a  military  post,  post-v..  and  one  of  the 
principal  towns  of  Costilla  co.,  Col.,  on  the  Rio  Grande,  90 
miles  S.  W.  of  Pueblo. 

Fort  Gar'ry,  the  cap.  of  Manitoba  and  the  N.  W. 
provinces  of  Canada,  is  situated  on  the  W.  bank  of  the 
Red  River  of  the  North  (in  Manitol>a1,  just  below  the 
mouth  of  the  Assiniboin,  1110  miles  W.  X.  W.  of  Toronto 
and  4S0  miles  from  Duluth.  At  the  lower  or  stone  Fort 
Garry  the  Canadian  Pacific  R.  R.  will  cross  the  Red  River. 
Fort  Garry  is  the  seat  of  the  Anglican  bishop  of  Rupert's 
Land.     Elevation  above  sea-level,  040  feet. 

Fort  George,  a  fortification  in  Inverness-shire,  Scot- 
land, on  a  spit  of  land  jutting  out  unto  the  Frith  of  Muray, 
was  built  in  1746  to  keep  the  Highlanders  in  subjection. 

Fort  George  (near  Lake  George).  See  Fort  William 
Henrv. 

Fort  Gib'son,  post-v.  and  military  post  of  the  Chero- 
kee Nation,  Indian  Territory,  on  the  Neosho  River,  near 
its  junction  with  the  Arkansas,  near  the  Missouri  Kan- 
sas and  Texas  R.  R.,  166  miles  N.  N.  E.  of  Dcnison,  Ti-s. 
Fort  Gor'ges,  an  enclosed  irregular  hexagon  casemated 
work,  with  exterior  demilune,  on  Hog  Island  Ledge,  Port- 
land harbor.  Me.;  commenced  in  1S57. 

Fort  Gra'tiot,  tp.,  post-v.,  and  military  post  of  St. 
Clair  CO.,  Mich.,  at  the  outlet  of  Lake  Huron,  opposite 
Point  Edward,  Ontario,  Canada.     Pop.  of  tp.  1032. 


FUKT  GKIFFIX— FOKTl PLICATION. 


219 


Fort  Griffin,  post-v.  of  Shackelford  co.,  Tex,    P.  297. 

Fort  Gris'wold,  nn  open  barbctio  battery  on  Groton 
llill,  E.  hank  of  the  Thameg  River,  opposite  New  London, 
Conn.  In  1781  the  traitor  Arnold  coniluctcilan  expedition 
into  Connecticut,  burning  the  town  of  New  Loudon  and 
massauring  the  garrison  of  this  fort,  A  comuicmorativo 
nKinuuK-nt  has  been  erected  near  the  site. 

Forth,  a  river  of  Scotland,  rises  from  two  diflercnt 
branches,  the  Avendhu  and  the  Duchray,  which  unit©  at 
Aberfoylu.  It  then  passes,  with  many  windings  and  sin- 
uosities, through  the  most  picturi'squc  and  romantic  part 
of  Scotland,  by  Stirling,  and  a  little  aliove  Allo;i  it  empties 
itself  into  the  arm  of  the  North  Sea  called  the  Frith  of 
Forth.  It  is  navigable  for  vessels  of  100  tons  to  Stirling, 
and  to  Alloa  for  vessels  of  :iflO  tons.  It  communicates  with 
the  Clyde  through  a  canal  3S  miles  long. 

Fort  Ilaricck,  a  military  post  of  Elko  co.,  Nev.,  near 
the  Humboldt  River  and  the  Central  Pacitie  R.  R. 

Fort  Uallecky  post-v.  and  military  post  of  Carbon 
CO..  Wy. 

Fort  Ham'ilton,  post-v.  and  fort  on  the  E.  shore  of 
the  Narrows,  the  principal  entrance  to  New  York  harbor, 
and.  in  conjunction  with  Fort  Lafayette  and  the  works  on 
the  opposite  shore  (Staten  Island),  intended  to  defend  that 
entrance.  It  is  in  New  Utrecht,  Kings  co.,  Long  Island, 
N.  Y. 

Fort  Uar'ker,  tp.,  post-v.,  and  military  post  of  Ells- 
worth CO.,  Kan.,  on  the  Kansas  Pacific  R.  U.,  ISO  miles  W. 
of  Lawrence.      Pop.  293. 

Fort  Hays,  tp.  and  military  post  of  Ellis  co.,  Kan. 
Pop.  .'i20.  The  situation  is  beautiful  and  commanding. 
It  is  on  IJig  Creek,  opposite  Hays  City,  on  the  Kansas 
Pacific  R.  R..  2j0  miles  W.  of  Lawrence. 

Fort  Hen'ry,  a  v.  of  Granville  tp.,  Mercer  co.,  0. 
Pop.  lo;i. 

Fort  Hen'ry  and  Fort  Don'elson,  two  Confederate 
works,  the  former  on  the  right  bank  of  the  Tennessee 
River,  the  latter  on  the  left  bank  of  the  Cumberland  River, 
about  40  miles  from  where  these  rivers  empty  into  the 
Ohio,  di.stant  from  each  other  about  12  miles,  and  con- 
nected by  a  direct  road.  A  combined  land  and  naval  at- 
tack for  the  reduction  of  these  works  having  been  deter- 
mined upon,  the  naval  force  was  entrusted  to  Com.  A.  II. 
Foote,  and  the  land  force,  numbering  about  15,000,  assigned 
to  Brig.-Gen.  U.  S.  Grant.  On  Feb.  2,  1S(»2,  the  naval  fleet 
left  Cairo,  followed  by  tho  troops  in  transports,  arriving 
next  raiirning  ofi"  Fort  Henry,  where  it  had  been  resolved 
to  make  the  first  attempt.  This  fort  was  defended  by  17 
guns  and  about  UDOO  men,  under  tho  command  of  Brig.- 
Gen.  Tilghman.  After  landing  tho  troops  anil  making 
reconnoissances,  tho  morning  of  Feb.  6  was  settled  upon 
for  the  combined  attack;  which  was  accordingly  com- 
menced at  noon  by  the  navy,  tho  army  having  started  an 
hciur  earlier  with  tho  expectation  of  cutting  off  the  retreat 
should  the  fire  uf  tho  navy  compel  the  enemy  to  abandon 
the  position;  but  Com.  Footo  attacked  with  such  vigor  as 
to  compel  the  surrender  of  tho  work  in  hut  little  more  than 
one  hour,  while  tho  army,  being  delayed  by  tho  condition 
of  tho  roads,  did  not  arrivo  till  some  time  later;  tho  Con- 
federate garrison  meanwhile  escaping  to  Fort  I>onelson, 
with  tho  excej)tion  of  about  00  or  70  men,  besides  Gen. 
Tilghman  and  his  staff,  who  surrendered  with  the  work. 
After  waiting  a  aufhcient  time  to  repair  the  damage  sus- 
tained by  tho  gunboats.  Gen.  (Jrant  on  tho  12th  moved 
with  his  army  toward  Fort  Donelson,  arriving  before  that 
work  the  same  afternoon.  In  the  mean  time  tlie  garrison 
at  Fort  Donelson.  consisting  mainly  of  those  who  had  es- 
caped from  Furt  Henry,  had  been  reinforced  on  the  !Hh  by 
tho  command  of  (ieii.  Pillow,  and  on  tho  12th  by  that  of 
Gen.  lluekni-r  from  liowllhg  (irccn,  and  on  the  fnllowing 
day  by  tho  brigade  of  (rCn.  J.  I!.  Floyd,  wlio,  being  tho 
senior  ofiiccr,  assumed  commatid.  This  work,  while  it 
commanded  well  tho  rivor-frotit,  was  unprotecled  against 
an  attack  in  the  rear  or  land-front,  the  site  being  com- 
manded by  high  ground,  which  was.  however,  secured 
and  fortified  before  the  arrival  of  the  Union  fcjrees.  (ien. 
Grant  at  once  proceeded  to  invest  tho  Confedtrate  lines, 
and  early  on  the  morning  of  the  I.'tth  opened  a  vigorous 
cann<»nade,  followetl  in  tho  afternoon  by  an  assault,  whieh 
WHS,  however,  repulsed  with  considerable  loss.  (»n  tho 
Mth  reinforcements  to  tho  number  of  lO.iillO  reached 
(irant,  together  with  tho  fleet  of  Com.  Foote,  ami  a  com- 
bined attack  was  determined  upi)n.  Reing  unable  to  get 
tlio  new  troops  in  position,  the  fleet  opened  tho  attack 
alone  in  tho  alternoon.  but  after  nn  hour  and  a  half,  during 
which  time  every  gunboat  was  disabled  anrl  .M  men  killed 
and  wounded,  the  fleet  was  compelled  to  retire.  (Jen. 
(•rant  now  proceeded  to  complete  his  linn  of  investment 
and  await  the  reinforeemont  of  liiti  army.    Tho  Coufodorato 


commanders,  however,  realizing  their  danger,  had  agreed 
upon  a  vigorous  attack,  by  which  it  was  hoped  to  secure 
an  avenue  of  retreat  to  Nashville;  which,  intended  as  a 
surprise,  was  commenced  at  5  A.  M.  on  tho  1i»th,  but  was 
met  by  a  fire  from  the  Federal  force,  and  a  battle  ensued 
with  varying  success  until  about  ;J  i>.  m.,  when  a  final  ad- 
vance was  ordered  by  Gen.  Grant  along  the  whole  line, 
which  drove  the  Confederates  back  to  their  own  lines, 
while  on  the  left  a  position  was  gained  within  the  C'on- 
federato  works.  The  loss  on  each  side  during  this  day's 
conflict  was,  in  killed  and  wounded,  about  2000.  (Jen. 
Grant  now  made  his  preparations  for  a  general  attack  the 
next  morning;  which,  however,  was  not  executed,  for  dur- 
ing tho  night  tho  Confederato  commanders,  finding  tho 
Union  line  of  investment  completely  restored,  had  deter- 
mined upon  a  surrender.  Pillow  refused  to  consent  to  a 
capitulation,  while  Floyd  acknowledged  that  "personal 
reasons"  prevented  him  from  acceding  to  such  a  decision, 
thus  devolving  the  surrender  upon  liuckncr.  During  tho 
night  Floyd  managed  to  escape  by  steamers  with  tomo 
loOO  of  his  own  command,  as  did  Pillow  and  his  staff,  also 
Gen.  Forrest  with  .'iOO  or  400  men,  by  tho  river-road.  At 
dawn  of  tho  lOth,  Buckner  addressed  a  communication  to 
Gen.  Grant,  asking  tho  appointment  of  commissioners  to 
settle  upon  terms  of  capitulation  and  an  armistice  until 
noon:  to  whieh  Grant  sent  his  famous  reply:  "No  terms 
other  than  unconditional  surrencler  can  bo  accepted.  I 
propose  to  move  immediately  upon  your  works."  Buck- 
ner, having  no  alternative,  accepted  these  terms.  About 
10,01)0  prisoners. 'JH  guns,  ancl  largo  quantities  of  ammu- 
nition and  supplies  fell  into  (jirant's  hands. 

Fort  How'ard,  city  of  Brown  co.,  Wis.,  on  the  Chicago 
and  North-western  R.  R.  and  on  the  W.  side  of  Fox  River, 
near  its  mouth,  opposite  the  city  of  Green  Bay.  It  has  a 
national  bank,  2  newspapers,  3  machine-shops  and  found- 
ries, a  largo  elevator,  6  churches,  .'i  railroads,  12  hotels, 
2  boiler-shops,  many  large  business-houses,  2  jiarks,  a  fino 
harbor,  numerous  lumber  manufactories,  and  an  extensive 
trade.  More  than  40  lumber  and  shingle  mills  market 
their  products  here  to  the  annual  amount  of  79,000,000  feet 
of  himber,  besides  over  200.000,000  shingles  and  0,000.000 
staves.     Pop.  2402.  C.  J.  Puatt,  En.  *'  IU:iiAiJ)." 

Fort  Hun'tcr,  post-v.  of  Florida  tp.,  Montgomery  co., 
N.  Y.,  on  tho  Mohawk,  E.  of  tho  mouth  of  Sehohario 
Creek.  It  is  on  the  site  of  an  old  Indian  fortilication.  A 
British  fort  was  built  here  in  1711.     Pop.  200. 

Fortifica'tion.  Fortification,  or  tho  art  of  rendering 
a  military  position  defensible  against  tho  attacks  of  su- 
perior numbers,  is  usually  divided  into  two  branches — per- 
manent fortification  and  field  or  temporary  fortification. 
Permanent  fortifications  arc  constructed  to  defend  a  posi- 
tion of  permanent  importance,  and  aro  made  of  durable 
materials.  Field  fortifications  are  intendecl  to  serve  a  tem- 
porary purpose,  and  tho  materials  omjiloyed  are  those 
found  most  ready  at  hand.  The  princijjles  of  the  art  aro 
essentially  the  same  in  both.  Permanent  fortifications 
being  the  more  elaborate,  it  will  bo  convenient,  in  a  brief 
exposition  of  the  subject,  to  consider  that  branch  first.  It 
will  be  necessary  to  assume  that  the  reader  is  acquainted 
with  tho  elementary  terms  employed. 

I.  Permanent  Fohtification. 

OcJtrraf  Dejiiiitioiia. — A  modern  fortress  usually  consists 
of  an  enclosure  of  earth  and  masonry,  called  the  enceinte, 
or  body  of  the  place,  secured  by  a  citadel  within,  and 
strengthencil  by  works  on  the  exterior,  called  outworks. 

The  mass  of  earth  em])lo3'ed  to  cover  tho  bodies  of  tho 
defenders  while  in  action  from  the  enemy's  projectiles  is 
called  the  parapet.  It  is  raised  upon  another  mass  of  earth 
called  tho  rampart,  R  (Fig.  I). 
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Outside  the  rampart  is  tho  diteh,  D,  whieh  is  made  deep 
antl  wide  enough  to  olfer  a  serious  obslaele  to  tho  enemy; 
and  lieyond  the  diieh  the  covered  way,  C,  and  tho  glacis,  (J. 

If  tho  plan,  or  trace,  of  the  eneeiuto  should  have  (ho 
form  of  a  simple  polygon  with  only  salient  angles,  Iho 
ditch  would  not  be  nn<ier  the  fire  of  tho  work,  and  an 
enemy  having  rein-hed  it  would  there  find  shelter.  Tin*  ar- 
rangements by  wliieh  the  exterior  slope  nnd  bulloni  of  tho 
dileh  aro  bn)ught  nn<Ier  flro  are  called  flanking  arrnnge- 
ments.  In  general  terms,  they  consist  in  arranging  the 
sir|pM  of  the  polygon  so  as  to  make  both  re-entnint  and 
salient  angles.  In  small  works.  Inn  ing  only  salients,  gal- 
leries are  sometimes  built  behinil  the  eiunilersejirp,  having 
a  flro  upon  tho  ditch.     When  the  flanking  arrangements 
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are  imperfect,  the  space  left  unexposed  to  the  fire  of  the 
work  is  called  a  dead  space. 

^i/stems  of  Fuftijication. — The  main  points  to  be  attained 
in  any  fortification  are — 1st.  to  ofi'er  an  obstacle  to  the  ad- 
vance of  the  enemy  to  a  hund-to-haud  conflict;  2d,  to 
cover  the  defenders  from  his  projectiles ;  and  3d,  to  tho- 
roughly sweep  with  its  fire  all  the  ground  within  range  on 
the  exterior,  including  its  own  ditches.  It  is  estimated 
that  over  500  different  methods  of  securing  the  above  ends 
have  been  proposed.  There  are  three  i)rineipal  systems, 
however,  which  these  methods  approach  more  or  less 
closely,  and  which  will  alone  be  noticed.  These  are  the 
tenailled  (Fig.  2),  the  bastioned  (Fig-  3),  and  the  polyg- 
onal systems  (Fig.  4).  The  figures  represent  the  systems 
on  a  perfectly  horizontal  site,  where  there  is  nothing  to 
cause  irregularity.  To  avoid  unnecessarily  complicating 
the  figures,  only  the  magistrals,  interior  crests,  rear  lines 
of  tcrropleins,  and  foot  of  rampart  slopes  are  shown.  The 
heavy  black  lines  are  the  interior  crests;  the  stippled  por- 
tions are  the  bottoms  of  the  ditches.  In  Fig.  2  only  the 
magistral  and  interior  crest  of  the  enceinte  arc  shown. 

It  will  be  observed  that  the  lines  are  straight  in  all  of 
them.  To  make  them  curved  would  either  scatter  their  fire 
or  concentrate  it  upon  a  single  point,  since  the  direction 
of  the  line  of  fire  is  always  assumed  to  be  jierpendicular  to 
the  interior  crest,  this  being  the  most  natural  direction  for 
the  soldier  to  tire  in,  and  the  one  which  he  will  always  em- 
ploy at  night.  Moreover,  if  the  lines  were  curved,  it  would 
not  be  possible  to  flank  them,  since  the  path  of  the  projec- 
tile is  a  straight  line. 

Before  describing  these  systems  it  should  be  noticed  that 
the  mere  enclosing  a  given  space  by  a  rampart  of  the  usual 
height  will  not  necessarily  of  itself  afford  the  required 
cover  to  the  defenders.  If  the  direction  given  to  the  lines 
is  such  that  the  enemy  can  place  himself  upon  the  prolon- 
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gation  of  them,  he  can  land  his  projectiles  at  one  end  of 
the  tcrreplein  and  sweep  it  to  the  other;  tire  striking  a  line 
in  such  a  direction  is  called  enfilade  fire.  Should  the 
enemy  be  able  to  take  up  a  position  from  which  he  can  fire 
over  one  portion  of  the  enclosure,  and  strike  in  rear  the 
parapet  beyond,  the  latter  is  said  to  be  exposed  to  reverse 
fire.  Lines  placed  so  us  to  be  exposed  to  enfilade  or  re- 
verse fires  are  faulty  :  and  though  it  js  not  always  possible 
to  avoid  so  placing  them,  on  account  of  the  necessity  of 
giving  their  fire  a  suitable  direction,  it  is  evident,  in  com- 
paring the  different  systems,  that  the  one  which  will  least 
often  require  this  fault  will,  so  far,  be  the  best. 
Fig.  2. 


The  tenailled  trace  is  shown  in  Fig.  2.  This  trace  is 
simple,  adapts  itself  well  to  irregular  ground,  and  provides 
a  cross-fire  upon  the  approaches.  At  first  glance  it  seems 
to  be  well  flanked,  but  that  is  not  the  case.  The  greatest 
angle  of  depression  at  which  artillery  is  fired  is  about  1 
upon  6,  Supposing  the  height  of  the  gun  to  be  40  feet 
above  the  bottom  of  the  ditch,  it  cannot  strike  this  bottom 
at  a  distance  less  than  240  feet.  Hence,  there  is  a  consid- 
erable dead  space  at  each  of  the  re-entrant  angles.  For  the 
same  length  of  parapet  this  trace  encloses  less  space  than 
either  of  the  other  traces.  The  great  number  and  the  sharp- 
ness of  its  salients  render  its  faces  peculiarly  liable  to  enfi- 
lade and  reverse  fires. 


Fig.  3  shows  the  bastioned  trace.  It  will  be  ooserved 
that  the  groat  distance  between  the  flanks  and  the  opposite 
glacis  will  expose  the  masonry  scarp  of  the  furmer  to  the 
curved  fire  of  the  enemy.  To  partially  remedy  this  defect, 
and  to  cover  the  masonry  of  the  curtain,  the  tenaille,  T, 
was  introduced.  It  is  a  low  outwork,  so  constructed  as  not 
to  interfere  with  the  fii'e  of  the  flanks  upon  the  ditch  in 
front  of  the  bastion  faces,  and  is  armed  with  musketry.  It 
creates,  however,  a  considerable  dead  sjiace. 

In  the  attack  of  this  enceinte  the  enemy  would  make  his 


approaches  along  the  capital  of  the  bastion,  and  the  greater 
portion  of  the  fire  which  can  be  brought  to  bear  in  this  di- 
rection is  comparatively  distant,  since  it  comes  from  the 
adjacent  bastions.  This"  weak  point  is  strengthened  by  the 
construction  of  the  demilune,  D.  Two  adjacent  demi- 
lunes throw  the  bastion  between  them  into  a  strong  re- 
entrant, and  add  enormously  to  the  strength  of  the  front. 
The  demilune  serves  also  to  mask  the  shoulder  angles  of 
the  bastion  and  to  cover  the  communications  under  the 
curtain. 


FOKTIFICATIOX. 


221 


In  the  employment  of  the  bastioned  system  it  would  be 
7ery  difficult  to  so  place  all  of  the  Hues  that  they  will  not 
bo  exposed  to  enfilade  and  reveri^e  fires.  The  connection 
between  its  parts  is  <o  rigid  that  it  adapts  it.-^elf  badly  to 
irregular  sites,  and  in  very  rough  sites  it  is  entirely  iriRp- 
plicablo.  The  flanks  being  situated  at  a  considerable  dis- 
tance from  the  faces  to  be  flanked,  a  portion  of  the  range 
of  their  guns  is  lost.  The  height  uf  the  parapet  is  limited 
by  its  length  of  front. 

Fio.  4, 


The  polygonal  trace  is  shown  in  Fig.  4.  Its  flanking 
arran^i-uicnts  are  obtained  by  constructing  a  low  carfcmuted 
work.  r.  called  a  caponnierc,  either  at  the  salient  or  at  the 
middle  of  the  face.  To  more  perfectly  secure  the  caponniere, 
a  demilune,  D,  is  constructed  in  front  of  it;  this  outwork 
serves  also  to  cover  the  coiniuunieations  with  the  exterior, 
ancl  to  givo  a  cross-fire  upon  the  approaches. 

In  thi:i  system  the  faces  arc  but  little  exposed  to  enfilade 
or  reverse  fires,  since  the  enemy  in  placing  himself  upon  the 
prolongation  of  one  of  them,  will  place  himself  within  short 
range  of  the 'adjacent  ones  ;  and  it  is  easy  to  cover  these 
prolongations  by  adjacent  outwtirks.  For  the  same  length 
of  parapet  more  ground  is  encb>seil  than  in  either  of  the 
other  systems.  Tlie  length  of  a  front — or,  what  amounts 
to  the  same  thing,  of  the  lines  of  defence — may  be  greater 
than  in  the  bastionerl,  since  the  full  range  of  the  flanking 
guns  is  made  available.  This  system  adapts  itself  better  to 
irregular  sites. 

Each  of  these  systems  has  had  its  partisans.  During 
the  present  century  the  contest  between  those  of  the  bas- 
tioned and  those  of  the  polygonal  has  been  especially 
sharp,  and  has  resulted  in  the  adoption,  thforetirulti/,  of 
the  polygonal  system  by  all  great  nations  except  the 
French.  Fortifications  must,  however,  adapt  themselves 
to  the  irregularities  of  the  ground;  and  this  fact  is  opposed 
to  the  universal  einploynient  of  any  fixed  s^-stem.  Enlight- 
ened engineers  of  all  nations  are  therefore  in  the  habit  of 
using  either  or  all  of  these  systems  combined,  according  to 
circumstances. 

Pi-hrijtfvH  of  Fortifirntion. — The  more  important  funda- 
mental principles  in  all  systems  are — 

Isf.  They  must  have  good  flanking  arrangements. 

2d,  The  lines  of  dcfeinrc  must  be  as  long  as  possible,  sup- 
posing the  diinensi'ins  uf  the  fortress  to  permit  it,  in  order 
to  avoid  short  fronts  and  a  mullitudo  of  flanks.  Their 
length  is  limited  by  the  range  of  the  weapons  used  for 
flanking;  and  these  weapons  must  be  such  as  will  throw  a 
large  nutuiier  of  projectiles  heavy  emtugli  to  disable  men. 
Rifled  artillery  is  not  suitable;  musketry  and  howitzers  are 
generally  used.  The  former  may  bo  replaced  by  the  (Jat- 
ling  gun  or  the  mitrailleuse,  the  efl'ective  range  of  which, 
for  this  purpose,  is  800  yards;  the  howitzer  must  he  re- 
tained for  the  purpose  of  occasionally  throwing  shells  to 
destroy  any  temporary  coveitthe  enemy  may  erect. 

3d.  The  enceinte  must  have  a  eonsiilerable  command 
over  the  surrounrling  country  and  over  the  outworks.  The 
height  of  the  interior  crest  is  limited  by  the  necessity  of 
thoroughly  sweeping  the  ground  on  the  exterior,  and  of 
covering  the  masonry  from  the  direct  fire  of  the  enemy.  It 
is  rarely  more  than  2J  or  .'iO  feet  above  the  natural  surface 
of  the  ground. 

4th.  Masonry  is  not  to  bo  exposed  to  the  direct  fire  of 
the  enemy.  This  principle  has  applied  until  recently  only 
to  land  defences.  In  sea-coast  frirtification  it  is  fref(uenlly 
necessary  to  concentrate  a  large  number  of  guns  upon  a 
confined  space,  and  they  are  placed  in  tiers  of  easrmates, 
one  over  the  other.  These  works  l)eing  subject  only  to  fire 
from  ships,  the  ?nasonry  was  cxponerl  with  comparative  im- 
punity, since  this  fire  is  so  unsteatly  as  not  readily  to  strike 
the  same  spot  many  times  in  succession.  Hut  a  single  shot 
from  the  powerful  artillery  of  late  years  will  do  as  much  I 
execution  as  a  series  of  the  old  onc'^.  Ilcnee.  it  becomes 
necessary  to  greatly  increase  the  thiekncss  of  the  masonry  ^ 
masses  where  exjiosed,  ancl  to  substitute  iron  for  masonry 
about  the  guns.   (Sec  /Voy".  Pnpcr/t  Corpt  nf  Entjintertf  No.  I 


21.)  In  some  few  cases,  as  at  Spithcad  and  Plymouth 
breakwater  (England),  the  external  walls  are  wholly  of 
iron.  In  Europe,  and  especially  England,  casemates  with 
iron  fronts,  or  "shields,"  have  within  the  last  ilecade  been 
extensively  constructed.  (See  Siiiki.ds.)  ^Vorks  bearing 
iron  revolving  turrets,  besides  casemates  or  barbette  gun 
emplacements,  have  been  designed,  and  in  one  case  at 
least  such  a  work,  bearing  six  turrets  for  two  guns  each, 
and  with  intermediate  shields  for  two  guns  in  each  interval, 
has  actually  been  constructed. 

5th.  The  nearer  the  general  direction  of  the  fronts  forti- 
fied shall  be  to  a  straight  line  the  better,  since  thus  a  large 
amount  of  fire  can  be  concentrated  ujion  the  approaches. 

6th.  The  arrangement  of  the  works  must  bo  such  that, 
as  far  us  possible,  the  prolongations  of  the  parapets  shall 
not  be  attainable  by  the  enemy,  and  the  tcrrepleins  be 
covered  against  vertical  fire.  The  first  is  secured  by  a 
proper  jtlacing  of  the  lines,  and  the  second  by  casemates 
and  bombproofs. 

7th.  The  outworks  must  be  so  arranged  that  their  capture 
must  necessarily  bo  successive,  thus  introclucing  the  element 
of  time  into  the  defence.  If  two  outworks  can  bo  attacked 
simultaneously,  their  capture  may  require  more  material, 
but  not  more  time,  than  if  there  were  only  one. 

8th.  All  parts  of  a  fortification  should  be  equally  strong. 
Ilence,  if  one  part  is  the  stronger  by  nature,  the  others 
will  demand  more  from  art.  This  sometimes  leads  to  the 
multiplication  of  works  npon  ono  or  more  of  the  fronts. 

Arresfiorif  Ih/eiicco. — The  advance  of  an  enemy  is  very 
seriously  retarded  by  a  judicious  use  of  counter-mines.  (See 
MiLiTAitY  Mining.)  In  addition  to  the  works  exterior  to 
the  enceinte,  works  are  sometimes  construeted  within  it, 
the  object  of  which  is  either  to  defend  the  breach  when 
made,  or  to  get  greater  command  over  the  approaches  and 
bring  a  plunging  fire  to  bear  upon  them.  In  the  former 
case  they  are  called  interior  retrenchments;  in  the  latter, 
cavaliers.  Interior  retrenchments  arc  generally  arranged 
so  as  to  isolate  the  salients,  which  are  the  parts  usually 
breached,  from  the  body  of  the  work;  they  arc  provided 
with  a  ditch  with  revetted  scarp  and  counterscarp,  and  are 
thoroughly  flanked.  Tho  heavy  dotted  lines  <■,  ^r, //,on  tho 
left  of  Fig.  'S,  show  the  direction  sometimes  given  to  tho 
magistral  of  an  interior  retrenchment.  Cavaliers  may  be 
placed  anywhere  on  the  perimeter  of  tho  enceinte;  in  plan 
they  are  generally  drawn  parallel  to  the  magistral  of  tho 
enceinte,  ('  (Fig.  .*}). 

AVhen  the  face  of  a  work  is  exposed  to  enfilade  fire,  tho 
destructive  efleetsof  tho  latter  may  be  much  diminished  by 
raising  masses  of  earth  at  intervals  along  the  terrejdein. 
These  masses  are  called  traverses,  ;/.?/,;/  (Fig.  3);  they  ex- 
tend across  the  terreplein  in  a  direction  nearly  perjien- 
dicular  to  tho  interior  crest,  a  narrow  passage-way  being 
left  at  one  end  for  communication.  When  a  parapet  is  ex- 
posed to  reverse  fire,  a  mass  of  earth  is  thrown  uj)  behind 
it  and  its  defenders;  this  mass  is  ealled  a  ]»aradt>s.  JSoth 
the  parados  and  traverse  may  be  utilized  lor  the  purpose 
of  bombproofs  and  magazines. 

It  is  of  great  importance  to  remove  all  obstacles  which 
could  nfl\»rd  cover  to  the  enemy  anywhere  within  range  of 
the  guns.  Forests  and  buildings  are  cleared  away,  and 
iuefpuilities  of  the  ground  graded  ofl*. 

Ectmomi/  (if  Fortification. —  In  determining  upon  tho 
amount  of  money  that  can  be  assigned  to  the  construction 
of  fortifications,  the  latter  should  l)e  regarded  as  so  much 
insuraneo,  and  insurance  not  only  against  jiecuniary  loss, 
but  also  against  national  dishonor.  Their  cxlent  at  any 
given  point  must  therefore  de])end  upon  the  im]iorlaneo  of 
the  point  anrl  tho  risk  of  its  eiipture.  AuHuig  a  warlike 
people  till'  risk  of  capture  will  be  less  when  the  pnpulation 
is  dense  and  reinforeenn-nts  in  material  and  men  can  readily 
be  procured.  Hence,  an  isolated  point,  with  but  a  sparse 
population  in  its  vicinity,  will  require  the  maximum  per- 
centage of  its  value  for  ftirtifieation.  supjioMing  always  that 
the  facilities  for  attack  arethc  same,  and  that  (he  siteuflVrs 
no  great  natural  advaptages  to  the  det'euee.  The  points  of 
greatest  value  with  a  nation  having  powerful  neighbors  are 
tho  great  strategic  pivots,  the  occupation  of  which  by  an 
enemy  would  endanger  the  life  of  the  nation:  such  are.  in 
Kuntpe,  the  capital  and  great  coiumereial  centres.  .\  very 
small  percentage  of  their  value  will  give  very  large  sums 
for  their  defence,  and  European  nations  expend  these  sums 
without  hesitation. 

The  si/.e  of  the  works  is  not  always  an  indication  of  their 
strength,  nor  is  their  cost  always  jiroportionate  to  the  value 
of  the  point  defemled.  though  their  strength  must  be. 
Everything  varies  with  the  loeality. 

f*rrninufiit  FitrtifirntiuHn  iu  tfir  I'.  S. — The  frontiers  which 
are  exposed  to  atlark  ln-ing  principally  maritime,  the  fort- 
ifications of  the  V.  S.  consist  almost  entirely  of  batteries  of 
heavy  guns  adapted  to  a  contest  with  ships.  To  secure 
these  batteries  from  a  land  attack,  they  are  enclosed  In  rear 
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by  aland-front,  traced  according  to  the  principles  above  laid 
down,  and  made  strong  enough  to  hold  an  enemy  in  check 
until  reinforcements  can  arrive.  These  land-fronts  are  sel- 
dom designed  ■■■  to  resist  a  regular  siege  for  a  great  length  of 
time,  it  being  assumed  that  our  vast  resources  in  men  and 
material,  and  our  system  of  railroad  and  water  communica- 
tion, will  enable  us  to  bring  a  superior  force  lo  meet  an 
enemy  at  any  point,  provided  time  is  allowed  us  to  assem- 
ble them;  it  is  to  gain  this  time  that  the  land-fronts  are 
constructed. 

The  essential  feature  of  these  works  is  the  sea-front. 
Where  space  is  available  the  guns  are  spread  out  in  a  sin- 
gle tier,  and  are  generally  arranged  to  fire  over  a  parapet,  or 
en  harbeftc,  as  it  is  called.  There  is  a  battery  of  10-inch  guns, 
occupying  both  sides  of  a  headland  at  the  mouth  of  one  of 
our  harbors,  said  to  be  a  mile  long.  The  guns  are  usually 
placed  in  pairs,  each  pair  being  separated  from  the  adjoin- 
ing one  by  a  high  and  thick  earthen  traverse,  in  which  is 
a  magazine  or  bombproof.  In  positions  greatly  exposed 
in  enfilade  sometimes  there  is  a  traverss  for  every  gun. 

AVhere  the  space  is  contracted  it  has  been  usual  to  mount 
guns  in  masonry  casemates  built  tier  over  tier.  Some  of 
our  works,  built  prior  to  ISGO,  have  three  tiers  of  case- 
mates, and  a  barbette  battery  on  top.  This  method  of 
building  was  recognized  throughout  the  world,  and  was 
the  one  generally  adopted  by  u?,  up  to  the  date  of  recent 
developments  in  the  constraetion  of  guns  and  ships,  by 
which  the  calibre,  rang?,  and  power  of  the  first  were  im- 
mensely increased,  and  almost  impenetrable  iron-clad  vcs- 
SL^ls  superseded  wooden  ones.  The  method  is  now  discarded, 
and  the  question  with  us  of  adapting  casemates  to  our  sea- 
coast  batteries  has  not  come  to  a  practical  solution. 

The  majority  of  our  present  fortifications  belong  to  what 
is  known  as  the  third  system,  the  first  comprising  those 
built  after  the  breaking  out  of  the  French  Revolution  in 
17''^0,  and  the  second  those  built  just  before  the  war  of 
1S12.  Tbe  works  of  the  first  and  second  systems  were 
small  and  weak.  The  third  alone  was  systematically 
planned  after  a  comprehensive  study  of  the  coast  and 
northern  frontier;  a  board  of  engineer  and  naval  officers 
was  convened  for  the  purpose,  of  which  the  celebrated 
French  engineer  Gen.  S.  Bernard  and  the  late  Gen.  J.  G. 
Totten  were  prominent  members.  It  was  commenced  in 
181fi,  and  notwithstanding  the  vast  extent  of  the  coast  it 
is  now  in  a  very  fair  state  of  defence.  This  third  system, 
found.nl  upon  broad  general  principles  which  are  peren- 
nial, is  now  in  a  measure  behind  the  demands  of  the  times 
as  regards  methods  of  construction.  A  new  one  has  not 
been  definitely  fixed  upon,  but  may  bo  said  to  await  further 
developments,  while  in  recent  constructions  we  have  con- 
fine! ourselves  to  earthen  batteries  for  barbette  guns.  It 
is  true  that  the  enormous  guns  of  the  present  day  are  greatly 
exposed  when  thus  mounted,  and  need  some  means  of  pro- 
tecting their  gunners  not  demanded  by  the  light  guns  for- 
merly in  use.  One  of  the  simplest  means  is  a  "counter- 
poise" or  depressing  carriage,  by  which  the  gun  maybe 
brought  down  behind  the  parapet  for  loading.  Such  car- 
riages have  been  designed  by  (to  mention  two  prominent 
nam^s)  Oapt.  Moncrieff  in  England,  and  Major  King,  corps 
of  engineers,  in  this  country.  The  carriage  of  the  latter 
has  be^n  successfully  subjected  to  prolonged  experimental 
tests,  and  it  is  expected  that  this  or  an  equivalent  will  soon 
be  introduced  into  our  new  batteries,  all  of  which  are  de- 
signed to  receive  them. 

The  scheme  of  defence,  of  which  fortifications  constitute 
one  element,  comprises  a  navy,  fortifications,  interior 
communications  by  land  and  water,  and  a  regular  army 
and  well-organized  militia.  In  the  language  of  Gen.  Jos. 
G.  Totten,  for  many  years  chief  of  the  engineer  corps  of 
the  U.  S.  army,  ''  The  navy  must  be  provided  with  suit- 
able establishments  for  construction  and  repair,  stations, 
harbors  of  rendezvous,  and  ports  of  refuge.  All  these 
must  be  covered  by  fortifications  having  garrisons  of  regu- 
lar troops  and  militia,  and  be  supplied  with  men  and 
materials  through  the  lines  of  interior  communication. 
Not  being  required  to  remain  in  the  harbor  for  their  de- 
fence, the  navy,  pre-eminent  as  an  offensive  arm.  will  be 
prepared  to  transfer  the  war  to  distant  oceans  and  to  the 
shores  of  the  enemy,  and  to  act  the  great  part  which  its 
early  achievements  have  foretold,  and  to  which  its  high 
destiny  will  lead. 

"Fortifications  should — 1st,  close  all  important  harbors 
against  an  enemy,  and  secure  them  to  our  military  and 
commercial  marine;  2d,  should  deprive  an  enemy  of  all 
strong  positions  where,  protected  by  naval  superiority,  he 
might  maintain  himself  during  the  war,  keeping  the  whole 
frontier  in  constant  alarm  ;  3d,  must  cover  the  great  naval 

*  The  few  works— ?.  g.  Fort  Adams.  Fort  Monroe,  etc.— which 
form  the  exception  were  designed  and  built  half  a  century  ago, 
before  the  resources  and  means  of  inland  communication  of  the 
country  had  been  developed. 


establishments  from  attack;  4th,  must  protect  the  great 
cities;  5th,  must  prevent,  as  far  as  possible,  the  great  ave- 
nues of  interior  navigation  from  being  blockaded  at  their 
entrance  to  the  ocean;  6th,  must  cover  the  coastwise  and 
interior  navigation,  by  closing  the  harbors  and  the  several 
inlets  which  intersect  the  lines  of  interior  communication, 
thereby  further  aiding  the  navy  in  j)rotecting  the  navi- 
gation of  the  country ;  and  7th,  must  shelter  ihe  smaller 
towns  along  the  coast,  and  also  all  their  commercial  and 
manufacturing  establishments  which  are  of  a  nature  to 
invite  the  enterprise  or  cupidity  of  an  enemy. 

"Interior  communications  will  conduct,  with  certainty, 
the  necessary  supplies  of  all  sorts  to  the  stations,  harbors 
of  rendezvous  and  refuge,  and  the  establishments  of  con- 
struction and  repair  for  the  use  both  of  the  fortifications 
and  of  the  navy;  will  greatly  facilitate  and  expedite  the 
concentration  of  military  force,  and  the  transfer  of  troops 
from  one  point  to  another,*  will  ensure  to  these  troops  sup- 
plies of  every  description;  and  will  preserve,  unimpaired, 
the  interchange  of  domestic  commerce,  even  during  periods 
of  the  most  active  external  warfare. 

"The  army  and  militia,  together  with  the  personnel  of 
the  marine,  constitute  the  vital  principle  of  the  system. 

"  It  is  imjiortant  to  notice  the  reciprocal  relation  of  these 
elements  of  national  defence:  one  citnunt  is  scarcely  more 
dependent  on  another  than  the  whole  system  is  to  each  one. 
Withdraw  the  navy,  and  the  defence  becomes  merely  pas- 
sive; wo  expose  ourselves  the  more  to  suffer  the  evils  of 
war  at  the  time  that  we  deprive  ourselves  of  all  means  of 
inflicting  them.  Withdraw  interior  communication,  and 
the  navy  will  often  be  greatly  embarrassed  for  want  of  sup- 
plies, while  the  fortifications  will  bo  unable  to  offer  full 
resistance  for  want  of  timely  reinforcements.  Withdraw 
fortifications,  and  the  interior  communications  are  broken 
u]»,  and  the  navy  is  left  entirely  without  collateral  aid." 

It  must  be  borne  in  mind  that  the  foregoing  was  writ- 
ten when  our  population  was  small  and  our  present  sys- 
tem of  intercommunication  by  railroads  and  canals  not 
in  existence.  The  pmctical  appUcfttlon  of  the  principles 
laid  down  has  been  somewhat  modified  by  these  physical 
developments,  but  it  is  not  the  less  interesting  and  import- 
ant to  understand  this  masterly  exposition  of  the  prin- 
ciples which  govern  our  sea-coast  fortification,  as  distinct 
from  land  fortification,  which  alone  forms  the  subject  of 
most  treatises  on  the  art. 

Although  it  is  now  the  settled  policy  of  the  U.  S.  govern- 
ment to  employ  permanent  fortifications  upon  the  sea- 
board, this  policy  has  been  attacked  l>y  men  in  high  sta- 
tion. (A  full  statement  of  the  arguments  for  and  against 
it  may  be  found  in  vol.  iv.  Reports  of  Committees  2d  Ses- 
sion S7th  Congress,  1861-62.) 

The  application  of  steam  to  vessels  of  war  brought  with 
it  the  employment  of  torpedoes  or  other  obstacles  as  a 
necessary  complement  to  sea-coast  fortifications.  (See  Ton- 
rKDOES.)  The  introduction  of  iron  plating  cannot  impair 
the  relative  efficiency  of  guns  in  forts  to  those  in  ships, 
since  this  improvement  is  applicable  to  both,  while  the 
weight  or  thickness  is  in  the  fort  unlimited.  {See  Iron- 
clad, Iron  Plating,  Shields.)  At  the  present  day  one 
of  the  most  important  applications  of  j)crmanent  fortifi- 
cations in  Europe  is  to  intrenched  camps.  (Sec  Intrench- 
ed Camps,  by  Gen.  A.  Brialmont  of  Belgium.) 

II.  Field  Fortification. 
Modification  of  Fnrcf/oinrf  Principles  and  Rules. — In  field 
fortifications,  which  arc  constructed  during  the  exigencies 
of  war,  the  jtractical  application  of  some  of  the  foregoing 
principles  is  somewhat  modified.  The  parapet,  instead  of 
being  raised  upon  a  rampart,  is  placed  upon  the  natural 
surface  of  the  ground.  (Fig.  5.)      The  ditch   is  no  great 
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obstacle  to  the  advance  of  an  enemy,  and  is  not  intended 
as  such.  It  is  excavated  to  procure  earth  for  the  parapet, 
and  is  made  of  the  width  and  depth  most  convenient  for 
that  purpose,  the  scarp  and  counterscarp  not  being  revetted. 
Some  obstacle,  however,  is  essential,  as  before  announced, 
and  in  field  works  it  consists  of  aline  of  obstructions  placed 
about  50  yards  in  front  of  the  ditch,  n  {Fig.  5).  If  possi- 
ble, a  second  line  should  be  established  50  yards  farther  to 
the  front.  The  following  are  some  of  the  obstacles  most 
commonly  employed  :  ahhafia,  formed  of  stout  limbs  of 
trees  about  15  feet  long,  with  the  small  branches  cut  off 
and  the  large  ones  pointed,  laid  as  close  together  as  possi- 
ble, branches  towards  the  enemy  :  palisades,  or  rows  of 
stout  stakes,  about  10  feet  long  and  6  inches  in  diameter, 
planted  about  3  feet  deep  in  the  ground,  .about  4  inches 
apart,  their  tops  being  pointed  and  inclined  to  the  front; 
trous-de-lonp,  or  excavations  in  the  form  of  an  inverted 
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uono,  with  pointed  stakes  at  tho  bottom;  they  must  be 
cithei-  so  shallow  as  not  to  afiord  cover  to  skirmisher!),  or  eo 
deep  that  when  a  man  has  fallen  into  one  he  shall  not  be 
able  to  use  it  as  a  ri6e-pit :  trire  cntanf/h-mtitt,  made  bj 
driving  stout  stakes  into  tho  ground  about  7  feet  apart,  in 
three  or  more  rows,  arranged  ehcckerwisc,  and  connecting 
their  tups  by  strong  wires  crossing  diagonally  about  1  foot 
or  18  inches  above  the  ground;  torpedoen.  (See  Torpedoes.) 

Inundations  arc  sometimes  made  by  damming  back  a 
water-course ;  if  tho  overflow  is  fordable,  it  may^  be  render- 
ed impracticable  by  digging  trous-de-loup,  or  irregular 
trenchrs,  and  by  scattering  about  harrows,  boards  with 
nails  in  tluni,  or  crows'-feet. 

The  parapet  being  intended  primarily  as  a  cover,  and 
not  as  an  obstacle,  no  portion  oi  it  is  revetted  except  tlio 
interior  slope,  whicli  must  be  made  steep  to  enable  tho  de- 
fenders tho  more  conveniently  to  liro  over  it.  This  ia  ef- 
fected by  the  use  of  gabions,  fascines,  or  sods,  sometimes 
by  log?,  posts,  barrels,  sandbags,  or  any  conveniently  im- 
provised means. 

Outworks  aro  seldom  employed  in  field  fortification,  since, 
even  if  time  permitted  their  construction,  they  would  ob- 
struct the  fire  of  tho  enceinte  on  account  nf  its  low  relief. 

The  application  of  tho  principle  that  tho  works  must 
have  good  flanking  arrangements  is  modified  in  tho  case 
of  field  works  by  the  fact  of  their  low  relief,  which  removes 
to  a  certain  extent  the  dead  spaces  in  front  of  them;  and 
further,  liy  the  situation  of  the  point  where  the  enemy's 
advance  is  checked.  In  the  case  of  permanent  works  the 
enemy  meets  his  most  serious  obstacle  when  ho  reaches  tho 
ditch,  whereas  in  the  case  of  field  works  an  enemy  having 
once  reached  tho  ditch  will,  in  most  cases,  not  delay  to 
enter  tho  works,  and  the  real  obstacles  to  his  advance  aro 
found  fifty  yards  from  the  ditch.  Hence,  while  it  is  u«- 
doul>t<?dly  desiraiile  to  have  good  flanking  arrangements,  a 
field  wqrk  may  bn  in  an  excellent  state  of  defence  without 
them;  whereas  tho  want  of  them  in  a  permanent  work 
would  be  a  vital  defect.  Indeed,  in  the  case  of  a  small 
field  work  it  would  be  injurious  to  the  defence  to  break  up 
the  lines  into  a  series  of  small  ones,  scattering  tlic  firo  in 
several  directions,  and  rendering  it  insufiicicnt  in  all. 

Fortifications  extending  overthe  front  of  the  position  of 
an  army  aro  calleti  intrenchments  or  Hues,  t'ontinuous 
lines  are  those  which  extend  continuously  from  one  end  of 
tho  ])ositiQu  to  tho  other.  Lines  with  intervals  aro  (hose 
in  which  only  tho  most  important  points  aro  occupied  by 
d(^ta'*lird  works,  tho  intervals  being  left  ojicn. 

Till'  LTcat  development  of  tho  front  occupied  by  an  army 
rendered  it  impracticable,  until  a  recent  date,  to  give  to  all 
parts  of  a  continuous  lino  the  strength  necessary  to  resist 
the  attacks  of  very  superior  numbers;  and  an  enemy  forcing 
bis  way  through  at  a  single  point  could  turn  the  whole  line. 
Hence,  in  a  strictly  defensive  position  engineers  preferred 
the  line  with  intervals,  concentrating  all  their  means  upon 
tho  detached  works,  and  controlling  the  intervals  by  the 
fire  of  these  works.  Tho  recent  great  improvements  in  tho 
musket,  particularly  in  loading,  by  means  of  which  a  thin 
line  of  troops  can  deliver  a  steady  stream  of  tire,  have 
changed  tho  circumstances  of  the  case.  It  has  been  defi- 
nitely shown  by  many  bloody  experiments  in  tlus  recent 
civil  war  (lS0i-n;>),and  in  the  Franco-ilerinan  war(lS70- 
71  I.  that  a  well-intrenched  line,  pr<»])crly  manned,  can- 
not ho  carried  by  an  open  assault  in  front.  |  See  /*rnf,n- 
m'onnl  l*<tp':ra  (!i>rps  uf  I'hujiu<fr»,  No.  20,  Appendix  F.) 
Tho  experience  of  these  wars  has  also  shown  that  troops 
cannot  be  exposed  for  even  a  few  nu>ments  without  some 
cover,  and  that  the  ordinary  enclosed  fiehl  work  of  earlier 
days,  unprovided  with  traverses  or  bombproDls,  is  of  little 
use  against  the  accurate  anrl  distant  firo  of  modern  weapons, 
while  it  will  probably  jittraet  a  conePntratc<l  fire  from  them, 
il  'in**!  result  several  important  modifications  in  (he  appli- 
cation (tf  field  fortilieaticms — viz.:  1st.  tho  employment  t>f 
continuous  lines  of  low  command  and  easy  cunstructi(ui  for 
the  defence  of  an  army's  front ;  2d,  tho  ennstant  use  of  in- 
trenchments on  the  battle-field,  thrown  up  in  a  few  mo- 
ments whenever  tho  troojis  halt;  and  'M.  the  greater  care 
in  the  planning  and  construction  of  enctoi<ed  works  when 
sm-h  are  ernpli)ved. 

The  works  alluded  to  under  the  first  heading  are  called 
rifle-trenejies,  ])opnlarly  kimwn  in  this  eounlry  during  the 
civil  war  as  rifle-pits,  whi.-li  term  is  technieally  applied  to 
another  work.  (See  Sikcik.)  TIuwo  under  the  second  head- 
ing are  used  by  armies  something  as  the  imlivirlual  for- 
merly employed  the  buckler  an<l  cuirass,  and  are  called 
shchcr-frenehes.  llifle-trencbes  ancl  shelter-trenches  re- 
ceive the  generic  name  hasty  intrenchments.  Those  under 
the  third  bending  have  received  the  appropriate  name  scmi- 
liornianent  works. 

llnHiij  Intrvu'hmftitM. — Tn  modern  warfare  the  first  duty, 
(jf  the  troops  upnn  hailing  after  a  march,  when  near  tho 
enemy,  is  to    intrench   themselves.      l>uring    tbo    varying 


tides  of  battle  a  point  gained  is  at  once  intrenched.  Cover 
for  infantry  is  most  rapidly  obtained  by  excavating  a 
trench  about  J i  feet  deep,  and  throwing  the  earth  to  the 
front  to  form  a  parapet.  This  can  be  widened  in  a  few 
minutes,  so  as  to  afi"ord  cover  to  men  lying  down.  (Fig.  G.) 
Fig.  r,. 


There  should  be  ready  means  of  getting  in  and  out  of 
these  trenches,  both  to  the  front  and  rear;  the  troops 
should  be  able  to  march  .straight  over  them  when  neces- 
sary. At  intervals  of  about  100  yards  ramps  should  be 
formed  or  breaks  be  loft  in  the  lines,  which  may  here  over- 
lap, to  enable  artillery  and  cavalry  to  pass.  The  trace 
given  to  these  trenches  is  evidently  the  same  that  would  bo 
occupied  by  a  line  of  battle.  No  attention  is  paiil  to  flank- 
ing arrangements,  properly  so  called.  Should  the  jiosition 
be  long  occupied,  tho  most  important  points  are  sometimes 
secured  by  enclosed  works.  Should  the  ground  be  occu- 
pied for  a  prolonged  period,  the  trenches  aro  deepened  and 
widened  until  they  become  rifie-trenches.  A  trench  H  feet 
deep  and  a  parapet  4^  feet  liigh,  giving  a  total  cover  of 
"ih  feet,  is  tho  greatest  vertical  dimension  generally  given 
them.  The  natural  surface  of  the  ground  forms  llie  ban- 
quette, the  parapet  being  thrown  forward  suflieienfly  far 
for  that  purpose.  In  wooded  regions  a  revetment  of  the 
interior  slope  is  frequently  formed  of  logs  laid  one  over 
the  other.  Further  strength  is  given  to  the  line  by  some 
of  tho  obstacles  previously  described,  placed  about  60 
yards  in  front. 

It  is  natural  for  men  lying  behind  breastworks  exposed 
to  fire  to  crouch  low,  and  thus  to  raise  the  muzzles  of  their 
muskets  while  they  lower  the  butts,  and  fire  tuu  high.  It 
is  therefore  important  to  provide  loopholes  along  the  para- 
pet, to  cover  the  heads  of  those  firing.  A  log  about  a  foot 
in  diameter  is  sometimes  laid  on  to])  of  the  parapet,  notches 
being  cut  on  the  lower  side  about  six  feet  apart.  Loop- 
holes may  also  be  made  of  boards  or  of  sandbags.  A 
screen  of  any  kind,  even  if  not  bullet-proof,  is  Aaluable; 
branches  of  trees  are  therefore  sometimes  employed. 

At  suitable  points  the  artillery  is  posted,  tho  tcrrcplein 
being  widened  and  embrasures  cut  for  the  purpose.  If  a 
position  can  be  secured  where  the  artillery  could  enfilaile 
an  attacking  line,  it  would  of  course  be  oe<'upied,  as  In 
posting  troops  for  battle.  This  is  not  strictly  a  flanking 
arrangement,  as  tho  term  is  employed  in  fortification. 

Woods  in  front  of  the  works  arc  cleared  away  and  ditches 
filled  up,  these  clearings  being  extended  by  degrees  to  the 
full  range  of  artillery,  should  tho  position  be  long  enough 
occupied.  Bitches  and  similar  obstacles  running  perpen- 
dicularly to  the  general  direction  of  the  defences  may  bo 
loft,  as  they  will  obstruct  the  circulation  of  the  enemy's 
troops  from  one  part  of  his  line  to  tlie  other.  In  long  lines 
of  rifle-trenches  branches  should  be  run  back,  at  intervals 
of  600  or  fiOO  yards,  in  a  direction  nearly  perpendicular  to 
the  main  line,  to  shut  oflf  the  enemy  in  case  of  his  forcing 
his  way  through,  and  prevent  him  from  turning  tho  whole 
lino  by  his  advantage  at  a  single  jioint. 

Tho  employment  of  enclosed  wiuks  u])on  these  hasty 
intrenchments  is  exceptional,  since  tho  labor  and  materials 
re(juiretl  to  construct  them  in  accordance  with  the  tlenuinds 
<»f  moilern  war  cannot  usually  be  jjrovlded. 

S'liit-  /'rriiiiinrnt  \\'^lr/,'J^. — At  the  lueaking  out  of  the  civil 
war  tho  strategic  jioints  of  tho  IJ.  S.  were  entirely  unpro- 
vided with  hind  defences.  It  became  necessary  to  construct 
strong  fortitications,  with  some  durability,  for  large  cities, 
in  a  short  lime.  These  circumstances  gave  rise  to  a  new 
kimi  of  fortification,  combining  certain  of  the  arrange- 
ments of  pernument  with  those  of  field  works,  and  called 
by  .American  engineers  semi-permanent  works.  It  is  in 
this  form  that  cnelotfcd  fiehl  works  will  generally  bo  em- 
ployed in  tho  future;  and  it  is  to  these  that  wo  must  al- 
ways look  for  the  laml  defences  of  our  cities.  The  most 
remarkable  example  of  their  npplieatiiui  was  in  the  forlifi- 
cation  of  Washington.  (See  /'/■«/'•  /*"/'"'  ''■  ^-''■.  ^'"-  -^O 
This  city  was  very  much  exposed,  whs  of  vital  impurtaneo 
to  tho  Union  cause,  and  woj*  loosely  scattered  over  a  wide 
area.  It  was  necessary  not  only  to  keep  out  Itio  enemy, 
but  to  keep  out  his  artillery  projectiles,  which  had  a  range 
of  tliree  or  four  miles.  The  first  defences  constructed  were 
of  the  old  field-work  type,  with  thin  parapets  and  steep 
scarps,  and  unpioviiled  with  bombproufs.  They  were  lo- 
cated at  the  points  most  immediately  requiring  theiu,  and 
some  of  tbeni  were  laid  out  by  the  eye,  the  distances  being 
mea-;ured  byjiacing:  their  weakness  was  recognized.  As 
time  and  experience  were  gained,  a  sysleni  of  great  strength 
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was  dovelopcd,  the  defence?  at  the  close  of  the  war  consist- 
ing of  f)S  enclosed  forts  and  batteries,  having  au  aggregate 
T)eriincter  of  22.SU0  yards  { l;i  miles),  and  emplacements  for 
1120  guns,  807  of  wliich  and  98  mortars  were  actually 
mounted;  of  9;i  unarmed  batteries  fur  field-guns,  having 
401  emplacements  ;  and  of  3J,711  yards  (20  miles)  of  rifle- 
treuches,  and  '.i  block-houses.  The  permanent  garrison 
was  about  IS, 000,  though  it  was  expected  that  this  would 
be  greatly  rciuforoed  in  case  of  a  persistent  attack.  The 
length  of  th«  lino  occupied  was  about  87  miles.  "Every 
prominent  point,  at  intervals  of  800  or  1000  yards,  was 
occupied  by  an  enclosed  work ;  every  important  approach 
or  depression  of  ground  unseen  from  the  forts  swept  by  a 
battery  of  field-guns,  and  the  whole  connected  by  rifle- 
trenches."  These  enclosed  works  were  the  semi-permanent 
works ;  they  were  located  upon  the  principles  of  lines  with 
intervals,  the  intervals  being  afterwards  closed,  as  an  addi- 
tional precaution,  by  lines  of  rifle-trenches. 

In  thes3  detached  works  bombproofs  were  provided  for 
the  men  anti  material,  embrasures  for  the  guns,  and  well- 
ventilated  magazines,  lined  in  a  substantial  manner  with 
heavy  timber,  for  the  ammunition,  space  being  allowed  for 
100  rounds  per  gun.  The  depth  of  the  ditches  was  usually 
6  feet,  their  width  being  regulated  by  the  amount  of  earth 
required  for  the  parapets.  Glacis  were  thrown  up  to  bring 
the  ground  in  front  under  the  musketry-fire  from  the  para- 
pets. Traverses  were  erected  wherever  a  line  was  exposed 
to  enfilade  or  oblique  fire.  Uroat  care  was  taken  to  pro- 
vide each  of  the  larger  works  with  flanking  arrangements. 
When  this  could  not  be  otherwise  secured,  counterscarp 
galleries  were  employed.  In  many  cases  advanced  works, 
in  the  shape  of  rilie-trenches  connected  with  the  main  works, 
wore  constructed.  "Wells  were  dug  to  supply  the  garrisons 
with  water.  Instead  of  a  steep  scarp,  liable  to  erosion,  the 
exterior  slope  of  the  parapet  was  continued  to  the  bottom 
of  the  ditch. 

But  the  most  remarkable  improvement  upon  the  old 
methods  was  in  the  structures  within  the  works.  In  addi- 
tion to  the  substantial  and  roomy  magazines  already  re- 
ferred to,  thL>  larger  works  were  provided  with  fiUiug- 
rooms,  implement-rooms,  service  magazines,  and  guard- 
rooms, cither  in  the  traverses  or  in  separate  structures, 
while  nearly  all  contained  capacious  bombproofs.  The 
latter  were  generally  arranged  to  serve  the  purpose  of  a 
parados,  or  traverso,  or  interior  retrenchment,  in  addition 
to  their  prini:i.ry  object,  and  were  provided  with  a  ban- 
quette along  the  roar,  from  which  musketry-firo  could  be 
delivered  upon  an  asaaultiag  party  which  had  succeeded 
in  mounting  the  front  parapet.  (An  interesting  and  val- 
uable accjount  of  these  fortifications  is  given  in  detail  in 
Gev.  J.  G.  Barn' vrd's  Defences  of'  Washhuffon,  published 
as  Profcss'unvtl  Paper  Corps  of  Engineers  U.  S.  Armt/f  No. 
20,  in  1S71.) 

Block- ffowie^.^The  case  frequently  arises  where  it  is 
necessary  for  a  point  of  considerable  impurtauce  to  be 
guarded  by  a  small  dotaehment  of  men.  and  where  circum- 
stances do  not  permit  the  constructiou  of  a  scmi-j>ermanent 
work,  yueh  would  be  a  bridge  upon  a  lino  of  communi- 
cations passing  through  the  enemy's  country  which  it  is 
necessary  to  guard  against  cavalry  raids.  In  this  case, 
instead  of  the  redoubt  formerly  employed,  engineers  prefer- 
ably use  the  block-house.  This  is  a  building  of  which  the 
sides  are  composed  of  heavy  timbers  placed  vertical  in 
juxtaposition,  loopholed,  and  sometimes  provided  with 
embrasures  for  artillery.  Earth  is  heaped  up  on  the  ex- 
terior to  the  height  of  the  loopholes  or  embrasures,  and  a 
V-shaped  ditch  excavated  to  prevent  the  enemy  using  these 
against  the  defenders. 

Historical  Sketch  of  Fortification. — The  origin  of  fortifi- 
cation is  coeval  with  that  of  society.  The  character  of  tho 
works  has  conformed  to  that  of  the  weapons  employed  in 
tho  various  ages  of  mankind.  Thus,  among  the  wild  tribes 
of  the  infant  world,  armed  with  clubs  and  weapons  of  stone, 
a  wooden  barricade  or  a  bank  of  earth  surmounted  by  a 
hedge  was  an  efficient  defensive  work.  The  introduction 
of  cutting  tools  of  metal  rendered  these  an  easy  prey  to  the 
attack,  and  a  wall  of  masonry  became  necessary.  As  na- 
tions grew  in  power  the  height  and  thickness  of  these 
walls  increased  ;  some  are  said  to  have  been  100  f'eet  high. 
The  greater  their  height,  the  more  difficult  they  were  to 
scale,  and  the  more  eflficient  were  the  missiles  thrown  from 
them  ;  while  the  greater  the  thickness,  the  more  space  was 
proviiled  upon  them  for  the  engines  of  war.  To  procure 
great  thickness  two  walls  were  often  built  parallel  to  each 
other,  the  interval  between  them  being  filled  with  earth. 
The  walls  of  Babylon  are  said  to  have  been  70  feet  thick, 
and  are  supposed  to  have  been  built  in  this  way.  To  cover 
the  men  and  material  on  top  of  this  rampart,  a  thin  wall 
was  built  up  at  the  front  part  of  it  to  the  height  of  a  man, 
and  furnished  with  embrasures,  through  which  stones  and 
arrows  were  discharged  at  the  enemy.     To  obtain  a  fire 


upon  the  foot  of  the  wall,  brackets  were  built  out,  and 
upon  them  were  placed  |>araj)et- walls  with  embrasures. 
The  next  improvement  was  to  build  towers  projecting  from 
the  general  face  of  the  wall,  and  providing  a  fire  parallel 
to  it.  The  distance  between  these  ti>%vers  was  about  the 
range  of  an  arrow.  It  is  doubtful  whim  the  ditch  was  in- 
troduced, but  it  was  probably  at  an  early  date.  During 
tho  Middle  Ages  tho  art  of  fortification,  like  the  other  arts 
and  sciences,  rather  retrograded  than  improved. 

The  invention  of  gunpowder  caused  a  radical  change  in 
all  the  methods  previously  employed.  The  high  walls  pre- 
sented a  marked  and  vulnerable  object  to  ])r(>jcetiles  of 
cannon;  they  had  to  be  very  much  lowered.  The  top  of 
an  ordinary  wall  did  not  aff'ord  room  for  the  guns;  space 
was  procured  by  throwing  up  a  bank  of  earth  on  the  in- 
terior. The  towers  had  to  be  very  much  enlarged  to  re- 
ceive tho  guns  ;  they  thus  expanded  into  bastions.  The 
walls,  though  lowered,  were  still  exposed  to  being  breached 
from  a  distance;  outworks  were  therefore  thrown  up  in 
front  of  them. 

The  Italians  being  in  advance  of  the  rest  of  Europe  in 
all  the  arts,  it  was  with  them  that  the  first  great  changes 
originated — Verona  was  surrounded  by  a  bastioncd  enceinte 
in  1 J27 — though  the  first  modern  writer  was  the  celebrated 
German  painter,  sculptor,  and  architect,  Albert  Durer, 
whoso  book  is  dated  1527.  His  ideas  showed  great  origin- 
ality and  sag.acity.  He  provided  casemates,  and  flanked 
tho  faces  of  his  polygon  by  enlarged  towers,  which  he 
called  bastions,  though  they  rather  reseml:ded  the  capon- 
niere  than  the  modern  bastion.  The  second  great  name  in 
the  modern  art  is  that  of  Daniel  Speckle,  also  a  German,  b. 
in  1536  at  Strasburg,  which  city  he  fortilicd.  He  enunci- 
ated the  principles  that  masonry  must  nut  be  exposed  to  the 
distant  view  ot  the  enemy,  and  that  the  nearer  the  general 
direction  of  the  line  fortified  shall  be  to  a  straight  line,  the 
better.  Tho  first  prominent  French  writer  was  Errard  de 
Bar-le-Duc,  whose  book  is  dated  1594.  He  enunciated  the 
principles  that  the  minimum  salient  angle  shall  be  fi0°,  and 
that  the  outworks  must  be  seen  into  and  commanded  by  the 
works  in  rear.  His  work  was  followed  by  that  of  De  Ville 
in  1629,  who  made  some  improvements  in  details.  Follow- 
ing Errard  and  Do  Ville,  the  next  master  was  the  count  de 
Pagan,  whoso  work  is  dated  1645.  He  greatly  increased 
tho  size  of  tho  demilune,  and  regulated  the  dimensions  of 
the- bastions  and  tho  distance  between  them,  and  improved 
the  direction  of  the  flanks  and  other  details. 

Vauban  was  born  in  1633.  Taking  the  method  of  Pagan, 
he  enlarged  tho  demilune,  and  provided  it  with  an  interior 
redoubt,  invented  tho  tenaille,  enlarged  there-entrant  places 
of  arms,  and  constructed  traverses  along  the  covered  way. 
Vauban  restored  300  old  fortresses,  built  35  now  ones,  and 
besieged  53.  He  displayed  extraordinary  talent  in  adapt- 
ing his  works  to  tho  site,  and  he  brought  the  bastioned  sys- 
tem to  a  high  degree  of  perfection.  Coehorn  was  a  con- 
temporary of  Vauban's,  and  adapted  the  system  in  a  pecu- 
liar manner  to  the  low  lands  of  Holland.  Vauban  was 
followed  by  Cormontaigne,  b.  in  1(196,  who  enlarged  the 
demilune  still  further,  introduced  redoubts  in  the  re-entrant 
places  of  arms,  and  made  other  improvements,  leaving  the 
system  substantially  as  it  is  to-day. 

The  bastioned  system  was  considered  the  only  proper 
manner  of  fortifying  until  the  latter  part  of  the  eighteenth 
century,  when  Montalerabert.  a  French  general  of  cavalry, 
produced  his  bold  and  original  work.  This  *'  most  intrepid 
of  writers  on  fortification."  as  he  has  been  styled,  abandon- 
ed the  bastioned  trace,  made  large  useof  casemates,  and  used 
caponnieres  for  flanking  purposes,  thus  developing  the  ideas 
produced  250  years  before  by  Diirer.  He  also  advocated 
the  tenailled  system.  It  is  upon  the  ideas  of  Diirer  and 
Montalembert  that  the  modern  polygonal  system  is  based, 
which  is  now  receiving  such  general  employment  through- 
out Europe,  except  in  France.  For  sea-coast  fortification 
the  casemates  of  Montalembert  had  a  singular  applicability. 
He  is  the  first  engineer  who  invented  special  designs  for 
works  "for  the  defence  of  ports,"  and  he  should  be  re- 
garded as  the  originator  of  the  casematcd  batteries  subse- 
quently so  extensively  employed  by  all  nations. 

(The  literature  of  fortification  is  very  large.  For  a  tech- 
nical study  of  the  subject  the  reader  is  referred  particularly 
to  Zastrow's  Hi»tnrif  of  Permanent  Fortificati'm.  origin- 
ally published  in  German,  but  translated  into  French  and 
published  at  Paris  in  1856  :  Fallot's  Conrn  d'Art  MiUtaire, 
Paris,  1857  ;  and  the  following  works  by  Col.  A.  Bbialmost, 
now  major-general  of  the  Belgian  stafi":  Etudes  snr  In  De- 
fense dot  Etats  et  sur  la  Fortification,  Paris.  1863  ;^  Traite 
de  Fortifcaiion  Polygonale,  Paris,  1S69  ;  and  Fort ifirat ions 
d  Fossees  Sees,  Brussels.  1S72.)  (For  attack  and  defence 
of  fortifications  see  Siege.)  0.  H.  Ernst. 

Fort  Independence,  a  pentagonal  bastioned  work 
with  exterior  open  barbette  batteries,  located  on  Castle 
Island,  Boston  harbor,  Mass.;  commenced  1832.     It  forma 
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one  of  the  defences  of  the  inner  harbor  of  that  port,  being 
distiint  alMnit  ;i  miles  from  the  city. 

Fort  Jack'son,  a  v.  of  llopkinton  tp.,  St.  Lawrence 
CO.,  N.  Y.,  has  uiuuufacturci]  of  cooperage,  lumber,  starch, 
etc. 

Fort  JacksOD,  Savannah  River,  (ia.,  an  open  bar- 
betfc  liutlci  V.  aliuut  4  mile^  bt'low  Savannah,  (lesigneJ  to 
dofcntl  thi-<  main  rhauuel  and  the  pa:j:juges  which  cumo  into 
the  rivor  by  thf  S. 

Fort  Jackson^  a  pentagonal  bastioned  and  casematcd 
brick  work,  with  glacis  and  wet  ditch,  on  the  Mississippi 
Kiver,  7H  miles  below  New  Orleans,  at  what  is  known  as 
the  *■  Pbujucminc  licncl."  The  designing  of  such  a  work 
on  this  ^oii  was  bold  but  successful;  the  considerable 
"settlement"  has  dune  no  serious  injury.  In  conjunction 
with  Fort  St.  Philip,  it  defends  New  Orleiins  against  mari- 
time attack  l>y  the  river.  Mainly  built  from  1S21  to  1832, 
though  extensivt'Iy  repaired,  enhirgcd,  and  modified  since 
IStl.  The  fonnng  nf  tin-  passage  of  these  works  and 
their  enjdure  by  the  (leet  of  Farragut  constitutes  the  first 
great  naval  exploit  of  that  commander.  (See  Farhagut, 
Admiral.) 

Fort  Jcrferson,  Garden  Kej-,  ToHugas,  Fla.,  an  cn- 
closi'd  iicxagonal  caseniatnd  work,  designed  to  e<immand 
the  barlior  lying  in  this  group  of  keys;  comnieneed  1810. 

Fort  Kear'licy,  a  military  post  and  v.  of  Kearney  co., 
Ncl)..  on  the  S.  bank  of  the  river  Pbitle,  and  on  the  Bur- 
lington and  Missouri  River  R.  R.,  V2j  miles  W.  of  Lincoln, 
and  nearly  opposite  Kearnev,  on  the  Union  Pacific  R.  R. ; 
!at.  1(1°  :{:V  X.,  lun.  99°  ti'  W. 

Fort  Kent,  p'isf-v.  and  tp.  of  Aroostook  co.,  Me.,  126 
miles  N.  by  \V.  of  Houlton.  on  the  St.  John  River,  has  ex- 
tensive water-power  and  niannfaetures  lumber.  Fort  Kent 
was  a  fortification  erccteil  in  1S41,      Poj).  10.14. 

Fort  Knox,  an  enclosed  pentagonal  work  on  the  Pcn- 
obsi-iit  Piiverat  the  Narrows,  ojipositc  Rucksport,  Me.,  in- 
tended for  the  proleetion  of  Bangor  and  the  numerous 
Iloiirisbing  towns  on  the  Penobscot. 

Fort  IjU  Fayette,  a  battery  erected  on  Ilendrick's 
Reef  in  the  Narrows.  New  York  Ray,  under  the  guns  of 
Fort  Ilauiilton.  l>uring  the  late  civil  war  it  was  used  as  a 
government  prison  for  civilian  offenders.  It  has  since  been 
partly  burned. 

Fort  Lar'amic,  a  military  post  and  post-v.  of  Lara- 
mie CO..  \Vy.,  nejir  the  N.  Fork  of  the  Platte,  on  the  JJig 
Larainic,  .SU  miles  from  (.'heyonne. 

Fort  Lar'ned,  a  military  post  and  post-tp.  of  Pawnee 
CO.,  Kan.,  lMi>  miles  W.  of  Newton.     Pop.  179. 

Fort  Keav'enworth,  a  V.  S.  military  post  and  post-v. 
of  Lciivenuorth  eo.,  Kan.,  on  (he  Missouri  River,  2  miles 
above  Leavenworth.  It  was  estalilished  in  1827.  It  is 
situated  on  a  bhilT  l.'tO  feet  bijxh.  The  l'.  S.  reservation  is 
6  miles  bmg  and  1  mile  broad.  It  is  well  laid  out.  and 
Wftg  until  recently  one  of  tlie  moat  important  of  the  U.  S. 
military  stations.     Pop.  of  reservation,  197.'). 

Fort  Lee,  post-v.  of  Bergen  co.,  N.  J.,  on  the  Palisades 
of  the  Iliiilson  River,  opposite  IfiUth  street,  New  York  City. 
It  was  once  a  military  station,  and  fell  into  the  hands  of 
(ien.  Ctirnwallis  Nov.  IS,  1776,  who  hero  captured  largo 
amnunts  of  miiil:iry  stores. 

Fort  Liv'insston,  (Jrand  Terre  Island,  entrance  to 
Baratiiria  Bay.  La.,  an  enclosed  work  xvitli  brick  scarp  and 
counterscarp  and  casemates,  designed  to  guard  tlie  ap- 
proaches to  New  Orleans  by  the  numerous  "  Imyous " 
which  head  near  the  margins  of  the  Mississippi  River  and 
communicate  with  tho  sea  by  Barataria  Inlet  j  commenced 

IS  111. 

Fort  Fjy'on,  pont-v.  and  military  post  of  Bent  co..  Col., 
on  the  \.  sidi-  of  the  Arkansas.  92  miles  K.  of  Pueblo  and 
1  mile  from  Las  Animas.  The  reservation  luis  an  area  of 
9  si|uare  miles.     It  is  the  cliief  military  station  in  Colorado. 

Fori  .>Ic<-la'ry,  an  enclosed  ])entag<mal  cusemated 
work  in  Portsmouth  harbor,  N.  IL,  for  the  defence  of  that 
port  and  tho  V.  S.  navy-yard  therein  ;  commenced  in  IHII, 
on  the  site  of  an  old  work  of  that  name. 

Fort  McIIen'ry,  an  ench»sed  bastioned  pentagon,  with 
exterior  batteries,  on  the  W.  siilo  of  the  Patapseo  River. 
forming  one  of  the  defences  of  the  channel  of  upproaeh  to 
Baltimore,  Mil.  It  is  an  old  work  (second  system),  built 
prior  to  1812;  an  attju^k  during  the  war  of  1812-1.5  fur- 
nished the  theme  tor  (he  well  known  words  of  (he  A'mr- 
Spau'jlnl  ftmiiirr.  by  F.  S.  Key. 

Fort  MeKav'ett,  a  military  post  and  post-v.  of  Me- 
nard eo..  Tex. 

Fort  illac'kinnw,  a  IT.  S.  fort  on  Mackinaw  Lnland, 
Mackitnic   co.,  Mich.     It   is  200  feet  above  tho  town  of 
Mackinaw  (which  sec). 
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Fort  Macomb',  Chef  Mcntenr  Pass,  La.,  an  enclosed 
work  commenced  in  1822.  (Sec  Four  Pike.)  Fort  Ma- 
comb was  formerly  known  as  Fort  AVood. 

Fort  Ma'con,  an  enclosed  work  on  Bogue  Island,  en- 
trance to  Beaufort  harbor,  N.  C. ;  commenced  1820. 

Fort  MeFher'son,  a  V.  S.  military  post  of  Lincoln 
CO.,  Neb.,  on  the  8.  side  of  the  Platte,  near  Cottonwood 
Springs,  and  connected  by  a  bridge  with  MePherson  Sta- 
tion on  tho  Union  Pacific  R.  R.  Lat.  4F  N.,  Ion.  100° 
:iO'  W. 

Fort  McRee,  a  brick  casemated  battery,  commenced 
in  ISr;;;  on  "  Foster's  liank,"  now  a  tongue  of  the  nuiinhmd, 
at  the  entrance  to  Pensaeola  harbor,  and  opposite  Four 
PiCKKNS  (which  see).  The  sea  has  encroached  on  the  site, 
and  tlie  work,  when  reoecupied  in  1803  by  the  U.S.  forces, 
was  found  to  be  in  a  ruinous  condition. 

Fort  illad'ison,  city,  tho  county-seat  of  Leo  co.,  la., 
on  the  Mississijjpi  River,  2^!  miles  below  Burlington,  and 
on  the  Chicago  Burlinj^ton  and  Quincy,  tho  Burlington 
Fort  Madison  and  South-western,  and  the  Fort  Madison 
and  North-western  R.  Rs.  It  is  opposite  Niota,  111.,  with 
which  it  is  connected  by  ferries.  It  is  the  site  of  a  fort 
built  in  isns,  and  cai>tured  by  the  Indians  in  1818.  It  is 
tho  seat  of  one  of  tlie  State  jienltcntiarics :  has  a  fine  acad- 
emy, a  eourt-housG,  jail,  manufactures  of  sash,  doors,  blinds, 
castings,  nuichincry,  beer,  fl(uir,  furniture,  lumber,  ploughs, 
leather,  and  other  goods.  It  has  a  large  trade,  9  churches, 
5  public  schools,  a  ]>ark,  a  public  library,  ancl  2  weekly 
newspajiers,  and  oceu])ies  a  beautiful  and  healtlifiil  site. 
Pop.  4011.    J.  G.  AVii.i.sox,  Prop,  oi--  '*  I'lain  Dkai.kk." 

Fort  Madison,  an  old  work  on  the  left  bank  of  the 
Severn  River.  Annai)olis  harbor,  JId. 

Fort  Ma'rion,  St.  Augustine.  Fla.,  an  old  enclosed 
work  built  by  the  Spaniards  more  than  100  years  ago.  It 
is  the  oldest  fort  in  possession  of  the  government,  anil  is 
from  its  antiquity  on  object  of  attraction  to  strangers  vis- 
iting St.  Augustine.  It  is  of  not  much  value,  but  is  kept  in 
order  to  prevent  its  falling  into  decay. 

Fort  3Iirflin,  one  of  the  inner  lino  of  defences  of  tho 
port  of  Philadelphia,  Pa.,  located  on  Mud  Island.  Pelawa'O 
River,  below  the  mouth  of  the  Schuylkill.  It  is  one  of  tho 
older  (or  second)  system  of  works;  built  jirior  to  LS12.  Has 
since  been  modified  and  repaired. 

Fort  Mill,  post-tp.  of  York  co.,  S.  C.  Pop.  247.^. 
Fort  Mit'chell,  tp.  of  Russell  co.,  Ala.  Pop.  2U:!2. 
Fort  Moiiroe',  a  fortification  located  on  Old  Point  Com- 
fort, Va.,  for  the  defence  of  Hampton  Roads  and  the  water- 
approach  to  Norfolk  and  the  (Josport  navy-yard.  It  stands 
on  the  N.  side  of  the  channel.  Fort  Wool  (formerly  Fort  Cal- 
houn) being  on  the  S.  side,  about  !  mile  distant.  Fort  Mon- 
roe miglit  properly  be  ealleil  a  fortress  or  fortified  jilace,  as 
it  encloses  a  large  area,  ami  contains  within  it  a  number  of 
detached  buildings,  such  as  officers'  qiuirters,  ofllces,  bar- 
racks for  soldiers,  storehouses,  a  portion  of  the  workshops 
of  an  arsenal,  the  artillery  school  of  the  service,  a  chapel, 
etc.  etc.  It  was  eommence<l  in  1S17.  and  was  originally 
designed  to  mount  l!71  guns  in  casemates  and  vu  haifittte, 
inclusive  of  mortars,  field-pieces,  and  flanking  howitzers. 
In  ]ilan  it  is  an  irregular  hexaj;on.  on  two  sides  of  which, 
comprising  tho  three  channel  fronts,  the  armament  is  ar- 
ranged in  two  tiers,  (»ne  in  casemates  and  one  in  barbette. 
On  the  other  four  siiles.  each  being  one  front,  the  ramparts 
are  solid,  with  the  exception  of  some  of  the  flanks,  \\hieh 
are  casemated.  The  work  is  ba>^tiiined.  although  unaccom- 
panied by  the  usual  outworks  of  tlic  rc;rular  bastioneii  sys- 
tem. It  is  snrrouiuled  by  a  (i<le-water  ditch.  8  feet  deep  at 
high  water,  exterior  to  which  there  is  a  casemated  battery 
on  the  channel  front  to  the  left  o\'  the  casemates  of  tlie  main 
work,  and  a  (piadrilatcral  redoubt  on  the  N.  side,  command- 
ing tlie  appniach  down  the  peninsula.  This  rciloubt,  liko 
the  main  work,  is  surrouncled  by  a  wet  ditch.  The  searp- 
wall  of  the  main  work  rises  to  the  height  of  17  feet  abovo 
!  high  water.  The  entire  fort  covers  an  area  of  80  acres,  and 
the  distance  arouml  it,  exterior  to  tlie  (lilchea  of  main  work 
and  rctioubt,  is  I  ^%  miles.  In  its  eonslruetion  there  has  been 
expended  $2.8l.s.lill0.  When  certain  nmdifieutions  now  in 
proijresf*  or  approved  are  conipIet4-d.  it  will  UKuint  llSj^uns 
anrl  |K  think  howitzers  in  casemates,  and  .'il  heavy  guns  of 
modern  calibres  cu  haihrtte.  Inasmuch  as  the  exceptional 
magnitude  of  Fort  Monroe,  ns  compared  with  our  other 
works  of  coast  and  channel  defence,  has  been  the  subject 
of  frequent,  and  somelinies  of  severe  and  perhaps  not  un- 
just, eritici^m,  it  may  be  said,  in  oxphinali(m,  that  this 
work  was  designed  under  tho  inspiration  of  (Jen.  Simon 
Bernard,  a  foreign  enjrineer  of  eminence  called  into  our  ser- 
vice so'ui  after  the  ehe-e  of  the  war  of  ISI2-1I,  wilh  all  the 
exaggerated  iileas  of  warfare  wliieh  the  close  proximity  of 
belligerent  nations  in  Europe  had  |)roduced  and  rendered 
orthodox.    But  tho  moro  modoratc  opinions  of  our  own  mili- 
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tary  engineers,  moulded  solely  upon  local  circumstances  and 
the  necessities  of  our  own  country,  so  far  prevailed  as  to 
restrict  the  introduction  of  a  foreign  system  to  the  single 
case  of  Fort  Monroe.  We  have  no  other  work  at  all  like  it 
in  any  essential  particular,  and  the  error  in  this  instance 
relates  solely  to  magnitude,  not  to  strength. 

Q.  A.  GiLLMOUE. 

Fort  Moutgom'ery,  Rouse's  Point,  N.  Y.,  an  enclosed 
pentagonal  work,  commenced  in  IS41,  constituting  the  de- 
fence of  the  outlet  of  Lake  Champlain. 

Fort  Mor'gan,  an  enclosed  caseraated  and  bastioncd 
pentagon  of  brick,  with  exterior  batteries,  located  on  the 
\V.  end  of  Mobile  Point,  Ala.,  at  tlie  entrance  to  anchorage 
in  Mobile  Bay;  commenced  1819  on  the  site  of  old  Fort 
Bowycr.  An  historic  interest  attaches  to  tho  latter  work 
as  having  borne  an  important  part  in  the  war  of  1S12-15. 
It  then  consisted  of  only  a  small  redoubt.  lu  pursuance  of 
the  plan  adopted  by  the  British,  *'  to  destroy  and  lay  waste 
all  towns  and  districts  of  the  U.  S.."  the  Indian  war  was 
renewed  on  the  southern  frontier,  and  on  Sept.  15,  1S14,  a 
combined  naval  and  land  attack  was  made  upon  Fort 
Bowyer,  which  at  (his  time  was  but  a  small  redoubt  mounting 
20  guns,  and- with  a  garrison  of  120  men,  officers  included. 
The  British  force  comprised  4  armed  vessels,  690  men.  and 
90  guns,  and  a  land  force  exceeding  700  men,  of  which  000 
were  Indians.  The  engagement,  which  lasted  three  hours, 
resulted  in  the  total  loss  to  the  British  of  1  ship  and  2.'i2 
men.     The  work  was,  Jan.  11,  1S15,  taken  by  the  British. 

Fort  3Ioultrie,  on  Sullivan's  Island,  entrance  to 
Charleston  harljor,  S.  C.  A  rude  work  of  palmetto  logs 
and  earth,  uitHintiug  20  guns,  was  unsuccessfully  attacked 
in  1776  by  the  British  tleet  of  nine  vessels  (270  guns),  under 
Sir  Peter  Parker,  and  thcuceforlh  bore  the  commander's 
name.  Col.  William  Moultrie.  It  was  subsequently  rebuilt 
in  masonry  witii  an  im])crfectly  bastioned  trace,  and  de- 
scribed in  official  reports  as  a  ''work  of  some  strength,  but 
with  scarp-wall  so  low  as  to  oppose  no  serious  obstacle  to 
escalade."  And  such  it  was,  essentially,  at  the  time  wiien 
(Dec.  26,  1S60),  abandoned  by  Major  Anderson,  it  fell  into 
Confederate  hands,  and  in  consort  with  batteries  on  Morris 
Island  fired  the  first  guns  of  the  civil  war  upon  the  Star  of 
the  West,  Jan.  9,  ISOl.  (See  FonT  Scmter.)  The  work  in 
Confederate  hands  was  reinforced  by  earthen  batteries  ex- 
tending the  whole  length  of  Sullivan's  Island.  Since  the  war 
it  has  been  very  much  modified  to  adapt  it  to  receive  modern 
heavy  guns,  protected  by  earthen  traverses  and  parados. 

Fort  Nia2:'ara,  N.  Y.,  an  enclosed  work  commanding 
the  entrance  in'.o  the  Niagara  River,  at  the  mouth  of  which 
it  is  located.  The  old  work  of  this  name  bore  a  prominent 
part  in  the  war  with  Great  Britain  in  1812-15,  and  was  the 
scene  of  stirring  events,  being  surprised  and  captured  in 
181IJ  and  most  of  its  garrison  slain. 

Fort  Oilta''ri09  an  enclosed  work  on  tho  right  bank 
of  the  Oswego  River,  at  its  mouth,  intended  to  protect  the 
city  of  Oswego,  N.  Y,,  against  naval  attack.  It  occupies 
the  site  of  old  Fort  Oswego,  which  in  tho  war  of  1SI2-15 
was  the  scene  of  many  exciting  struggles,  and  was  once 
captured  by  the  enemy.  Tho  city  has  now,  however,  grown 
to  such  an  extent  as  nearly  to  surround  the  present  fort. 

Fort  Osage,  tp.  of  Jackson  co.,  Mo.     Pop.  1695. 

Fort  Pick'eus,  an  enclosed  casemated  and  bastioned 
pentagonal  brick  work,  on  Santa  Rosa  Island,  Pensacola 
harbor,  Fla.,  which  harbor  and  the  U.  S.  navy-yard  at  War- 
rington it  is  intended  to  defend.  In  Jan..  1S61,  Maj.  Adam 
Slemmer  abandoned  the  small  work, Fort  BAit[tANOAs(which 
see),  opposite,  and  transferred  his  command  to  Fort  Pick- 
ens, which  he  succeeded  iu  holding  until  reinforced,  thus 
saving  to  the  government  this  important  work.  The  navy- 
yard  and  works  on  the  mainland,  including  Fort  McRee, 
fell  into  Confederate  hands,  and  desultory  operations  were 
carried  on  for  some  time  between  tho  two  shores,  exhibiting 
at  one  time  the  singular  spectacle  of  two  forts  (Pickens  and 
McRee)  cannonading  each  other. 

Fort  Pike,  Rigolets  Pass.  La.,  an  enclosed  brick  case- 
mated  work,  commenced  in  1819,  designed  to  defend,  with 
Fort  Macomb,  the  water-approaches  to  the  rear  of  New 
Orleans  by  the  two  passes,  Rigolets  and  Chef  Menteur, 
leading  from  Lake  Borgne  to  Lake  Pontchartrain. 

Fort  Plain,  post-v.  of  Montgomery  co.,  N.  Y..  on  the 
Mohawk  River,  the  Erie  Canal,  and  the  New  York  Central 
R.  R.,  56  miles  W.  of  Albany.  It  has  1  national  bank,  a 
seminary,  a  weekly  newspaper,  a  spring  and  axle  manufac- 
tory, 4  hotels,  and  a  number  of  stores.     Pop.  1797. 

Charles  1Jowe\,  Ed.  "Mohawk  Valley  Register." 

Fort  Por'ter,  a  small  enclosed  work,  commenced  in 
1842,  on  the  right  bank  of  the  Niagara  River,  at  Black 
Rock.  2  miles  bolow  Buffalo.  N.  Y.  It  is  a  tower,  and  sur- 
rounded by  a  barbette  battery,  intended  to  command  the 


entrance  into  Niagara  River  and  tho  shore  and  anchorage 
in  front  of  Buffalo. 

Fort  Preb'le,  an  old  enclosed  work  situated  on  Preble 
Point,  Cape  Elizabeth,  Portland  harbor.  Me.,  partly  sur- 
rounded by  aline  of  open  barbette  and  casemated  batteries. 

Fort  Pulas'ki,  a  fortification  constructed  on  Cockspnr 
Island,  Ga..  for  the  defence  of  Tybce  Roads  ami  the 
Savannah  River  approach  to  the  city  of  Savannah,  com- 
menced in  1820.  It  is  a  brick  work  of  five  faces,  case- 
mated  on  all  sides;  walls  7^  feet  thick  at  the  base  and  25 
feet  high  above  high  water;  mounting  two  tiers  of  guns, 
one  in  casemates  and  one  cii  barbette.  The  gorge-face  is 
covered  by  an  earthen  outwork  (demilune)  of  bold  relief, 
A  tide-water  ditch  surrounds  both  main  work  and  demi- 
lune, and  separates  the  two.  At  tho  beginning  of  the  civil 
war,  in  1S61,  the  work  had  cost  Sl)8S,85il,  and  was  finished 
in  all  essential  particulars,  but  had  never  been  garrisoned 
or  armed.  It  was  originally  designed  to  mount  loO  guns 
of  all  calibres.  The  secession  of  the  State  of  Georgia 
occurred  Jan.  2,  1861,  and  her  military  at  once  took  pos- 
session of  Forts  Pulaski  and  Jackson,  the  only  defences  on 
the  Savannah  River.  On  Nov.  20,  ISOl,  the  writer,  then 
holding  the  position  of  chief  engineer  to  the  expeditionary 
corps  commanded  by  Brig. -Gen.  T.  W.  Sherman,  made  a 
military  reconnaissance  of  Fort  Pulaski,  and  jironouiiced 
"the  reduction  of  that  work  practicable  by  batteries  of 
mortars  and  rifled  guns  established  on  Big  Tybee  Ishind." 
Its  capture  having  been  determined  upon,  the  island  was 
occupied  by  the  Union  forces  early  in  December.  In 
order  to  invest  the  place,  batteries  were  established  in  tbo 
marsh  about  4  miles  above  the  fort,  commanding  the  Sa- 
vannah River — one  upon  Yenus  Point,  and  another  nearly 
opposite,  on  Bird  Island.  Another  battery  was  placed 
upon  a  hulk  anchored  in  Lazaretto  Creek,  S.  of  the  fort. 

*' On  Feb.  21.  1862,  the  first  vessel  with  nidnance  and 
ordnance  stores  for  the  siege  arrived  in  Tybee  Roads. 
From  that  lime  until  the  Dth  of  April  all  the  troops  on 
Tybee  Island,  consisting  of  the  7th  Connecticut  Yols..  tho 
46th  New  York  Yols.,  two  companies  of  tho  Yolunteer 
Engineers,  and,  for  the  most  of  the  time,  two  companies 
:id  Rhode  Island  Yol.  Artillery,  were  constantly  engaged 
in  landing  and  transporting  ordnance,  ordnance  stores, 
and  battery  materials,  making  fascines  and  roads,  con- 
structing gun  and  mortar  batteries,  service  and  dt?p6t 
magazines,  splinter  and  bombproof  shelters  for  the  relief 
of  cannoneers  off  duty,  and  drilling  at  the  several  jiicces. 

"  The  armament  comprised  36  pieces.  No  one  except  an 
eye-witness  can  form  any  but  a  faint  conception  of  the 
herculean  labor  by  which  mortars  of  eight  and  a  half  tons 
weight,  and  eolumbiads  but  a  trifle  lighter,  were  nmved  in 
the  dead  of  night  over  a  narrow  causeway  bordered  by 
swamps  on  either  side,  and  liable  at  any  moment  to  be 
overturned  and  buried  in  the  mud  beyond  reach.  The 
stratum  of  mud  is  about  twelve  feet  deep,  and  on  several 
occasions  the  heaviest  jiieees,  ]>articularly  the  mortar.s,  be- 
came detached  from  the  sling-carts,  and  were  with  great 
difficulty,  by  the  use  of  (danksand  skids,  kept  from  sink- 
ing to  the  bottom.  Two  hundred  and  fifty  men  were  barely 
sufficient  to  move  a  single  piece  on  sling-carts.  The  men 
were  not  allowed  to  speak  above  a  whisper,  and  were 
guided  by  the  notes  of  a  whistle. 

"The  positions  selected  for  the  five  most  advanced  bat- 
teries were  artificially  screened  fiom  view  from  the  fort  by  a 
gradual  and  almost  imperceptible  change,  made  little  by 
little  every  night,  in  the  condition  and  appearance  of  the 
brushwood  and  bushes  in  front  of  them.  No  sudden  alter- 
ation of  the  outline  of  the  landscape  was  permitted.  After 
the  concealment  was  once  perfected  to  such  a  degree  as  to 
afford  a  good  and  safe  parapet  bthind  it,  less  care  was 
taken,  and  some  of  the  work  in  the  batteries  requiring 
mechanical  skill  was  done  in  the  daytime,  the  fatigue- 
parties  going  to  their  labor  before  brLak  of  day  and  re- 
turning in  the  evening  after  dark.  The  batteries  opened 
fire  on  the  10th  of  April."  (For  further  particulars  see 
Gen.  Gillmoiie's  Report  ow  the  S!e(;e  nnrf  lirdnrt'tnu  of  Fort 
Pulaski,  {/I  Pro/essionnl  Paper  Ao.  S  of  the  Corjis  of  En~ 
gineerft.  See  also  article  BoMBAnDMENT,  by  Gen.  J.  G. 
Barnard.  IT.  8.  Army.)  Q.  A.  Gillmore. 

Fort  Ran'dall,  a  militarv  post  and  post-v.,  county- 
seat  of  Todd  CO.,  Dak,,  on  the  S.  W.  bank  of  the  Missouri 
River. 

Fort  Recov'ery,  post-v.  of  Recovery  tp.,  Mercer  co., 
0.     Pop.  89. 

Fort  Ri'Iey,  post-v.  and  U.  S.  military  post  in  Davis 
CO.,  Kan.,  on  the  Kansas  Pacific  R.  R..  68  miles  AV.  of 
Topeka,  at  the  junction  of  the  Smoky  Hill  and  the  Repub- 
lican rivers,  and  on  the  \J.  S.  military  road.  It  is  in  a  de- 
lightful region.  The  reservation  is  of  20.(100  acres.  Tha 
Republican  is  here  bridged.     Pop.  (garrison),  560. 
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Fort  Royalf  the  capital  of  the  island  of  Martinique, 
in  the  French  West  Indies,  on  whose  W.  side  it  is  situated 
on  a  bay  of  the  same  uaiue.  It  is  the  residence  of  the 
French  governor.  It  is  fortified,  and  has  a  pop.  of  about 
12,000. 

Fort  St,  Phil'ip,  nearly  opposite  Fort  Jackso:*  (which 
see),  on  the  Mississippi  River.  The  old  river  front,  with 
low  brick  scarp  and  wet  ditch,  was  built  by  the  iSpaniiirds. 
The  "  Plaquemine  Bend  "  offers  the  lowest  favorable  local- 
ity for  defending  the  river,  thouj^h  it  is  15  miles  above  the 
mouths  jinrl  MO  above  the  "  Head  of  the  Passes."  The  work 
was  wholly  enclosed  by  the  U.  S.  authorities  durin;2;  the  war 
of  1S1L'-15,  but  is,  like  nearly  all  works  of  that  and  earlier 
date,  of  rude  design  both  in  trace  and  relief.  Since  1S41  it 
has  undergone  extensive  repairs  and  modifications.  Falling 
into  the  hands  of  the  Confederates  in  ISOl,  it  was,  with  Fort 
Jackson,  recaptured  by  Farragut's  fleet,  Apr.,  1S62.  The 
name  of  Fort  St.  Philip  is  familiar  to  the  public  through 
its  vicinity  to  a  proposed  ship-canal  for  avoiding  the  shoals 
which  bar  the  river  mouths.    (Sec  New  Orlka.xs.  } 

Fort  San'derSf  a  military  post  in  Albany  co.,  Wy..  on 
the  Union  Pacific  R.  R.,  ;i  miles  S.  E.  of  Laramie.  Lat. 
41°  i:i'  1"  N.,  Ion.  105°  40'  W. 

Fort  Scam'mel,  an  old  enclosed  barbette  battery,  lo- 
cated on  Hou-o  Island,  Porthind  harbor.  Me. ;  extensively 
rcpaircil  anil  modified  since  1811. 

Fort  Schuy'ler,  one  of  the  defences  of  New  York  against 
maritime  attack  by  the  East  Kiver  entrance,  an  enclosed 
pentagonal  c:isemated  masonry  work  with  exterior  batteries, 
situaterl  on  Throg's  Neck,  at  the  junction  of  the  East  River 
with  Long  Islantl  Srmud;  commenced  1S33. 

Fort  Schuyler,  a  small  stockade  on  the  site  of  the 
city  of  Utic;i,  N.  Y.,  was  built  in  17Jfi.  The  place  was  call- 
ed by  this  name  until  1798,  when  it  took  the  nanio  of  I'tica. 

Fort  Schuyler,  the  name  given  in  1776  to  the  old 
FortStanwix  which  stood  on  the  site  of  the  present  city 
of  Rome.  N.  Y.  It  was  unsuccessfully  besieged  by  Pt.  Le- 
ger's  Tories  .and  Indians  in  1777,  and  was  destroyed  by  lire 
and  freshet  in  1781.  The  building  of  Fort  Stanwix  cost  the 
British  government  XGO,000;  it  was  built  in  1758. 

Fort  Scott,  city,  capital  of  Bourbon  co.,  Kan.,  -ISO 
miles  W.  of  St.  Louis  and  OS  miles  S.  of  Kansas  City,  Mo., 
on  the  Marraaton  River  and  on  the  Missouri  Kansas  and 
Texas  and  the  Missouri  River  Fort  Scott  and  Gulf  R.  li:^. 
It  has  2  national  banks,  1  iron-foundry  and  machine-works, 
1  grain-elevator,  .'t  large  flour-mills.  1  woullon-niill,  I  paint 
and  cement  works,  a  matcli  manufactory,  a  cracker  and 
candy  manufactory,  3  newspapers,  and  207  business  firms. 
Coal  is  fouml  in  this  vicinity,  15  companies  mining  and 
shipping  from  this  point.  Hydraulic  cement  and  mineral 
paints,  umbers,  yellow  oclires,  Spanish  brown,  Indian  red, 
etc.  are  found  in  largo  quantities.     Pop.  4174. 

J.  W.  Allairi:,  Ed.  '•Pioneer.*' 

Fort  Sel'den,  post-v.  of  Doiia  Aila  co.,  N.  M. 

Fort  Sev'ern,  an  old  work  on  the  left  bank  of  thoSoT- 
crn  River,  Annapolis  harbor.  Md. 

Fort  Shaw,  post-v.  of  Lewis  and  Clarke  co.,  Mon. 

Fort  Sill,  post-v.  of  the  Choctaw  Nation,  Ind.  Tcr. 

Fort  Smith,  city,  onoof  the  caps,  of  Sebastian  co..  Ark., 
at  confiiH-nre  of  Arkansas  and  Poteau  rivers,  on  tlie  Indian 
Ter.  border,  150  miles  \V.  of  Little  Rock.    Ithas  9churches,  I 
good   schools,  1    bank,  .'J   newspapers,  4   hotels,  machine-  ' 
nhops,    wagon-factories,    saw    and    grist    mill,    cotton-gin,  | 
planing  machine,  a  Masonic   lodge,  chapter,  council,  and  I 
comiuandery,  an  Odd  Fellows'  lodge  and  encampment,  and  ' 
lodge  of  K.  P.    lis  principal  trade  is  in  cotfcm,  hiiles,  pelts,  i 
furs.  lumber,  corn,  wheat,  and  enal.    It  is  the  head  of  navi- 
gation, and  has  several  railroads  projected  to  it.    Pop.  222". 
.1.  H.  Si'AUKs,  Ed.  "  1Ikuai,d." 

Fort  Sneriinf;,  an  old  U.  S.  military  post  in  Henne- 
pin CO.,  Minn.,  at  the  junctioti  of  the  Minnesota  anil  Mis- 
8is-i|ipl  rivers.  ..pp<. situ  Mr-ndot;i.  and  2  miles  below  the 
Minnehaha  Falls.  It  w:l3  founder!  in  IS20,  and  is  tlie  old- 
est settlement  in  what  is  now  Minnesota.  It  is  a  post-v. 
on  the  Milwaukee  and  St.  Paul  R.  R. 

Fort  Sprint;,  tp.  of  Greenbrier  co.,  AVest  Va.,  on  the 
Ches:ipeiike  mid  Ohio  R.  R.     Pop.  'JOl. 

Fort  SliM'k'tou,  post-v.,  cap.  of  Pecos  CO.,  Tex.    P.  i:»H. 

Fort  Sul'liviiu,  an  old  work  on  Dudley's  or  Treat's  Inl- 
and, design. -d  t'M-  tin-  defence  of  the  harbor  nf  Eastport.  Mo. 

Fort  SuTly,  a  military  stntlon  and  pnst-v.,  cap.  of 
Sully  CO.,  Dak.,  on  E.  bank  of  Missouri  River.  The  old 
Fort  Sully  is  lower  down,  on  the  aamo  side  of  the  river, 
in  Hughes  co. 

Fort  Sum'ter,  Charleston,  S.  C,  is  noted  for  being  the 
place  wIhmc  the  American  civil  war  was  inaugurated,  Apr. 
12,  Ibfll,  and  as  the  soenu  of  several  severe  military  and 


naval  conflicts  during  that  war.  The  work,  begun  in  1S29, 
is  located  upon  a  shoal  on  the  S.  side  of  the  entrance  to  the 
inner  harbor,  distant  about  1  statute  mile  S.  W.  from  Fort 
Moultrie,  and  :i^  miles  from  Charleston  city.  The  land 
nearest  the  work  is  Cummiugs  Point,  on  the  N.  end  of 
Morris  Island,  about  if  of  a  mile  distant,  in  a  southerly  di- 
rection. The  fort  was  built  of  brick  on  a  rip-rap  founda- 
tion, the  exterior  wall  being  ;i8  feet  high  and  7i  teet  thick. 
and  was  designed  to  mount  VM)  guns  arranged  in  three 
tiers,  two  in  embrasure  and  one  en  burhrttc.  It  never  re- 
ceived its  entire  armament,  as  none  of  the  embrasures  of 
the  second  tier  were  finished  when  the  civil  war  broke  out. 
The  openings  left  for  them  were  therefore  walled  up  with 
brick,  in  order  to  render  the  work  as  strong  as  possible  to 
resist  the  threatened  attack  of  the  Confederates.  I'p  to 
that  time  a  little  more  than  !?1 ,000,000  had  been  expended 
upon  it,  and  its  armament  comprised  6  24-pounders,  41 
.'52-pounders,  10  8-inch  Rodman  guns,  10  Ji-pounders,  ^ 
10-inch  eolnmbiads,  and  S  8-inch  sea-coast  howitzers. 

South  Carolina  formally  seceded  Dec.  20,  ]^i60,  in  the 
midst  of  the  wildest  rejoicing  and  exultation  througliout 
the  South.  The  entire  force  of  U.  S.  troops  in  Charleston 
harljor  at  the  time  consisted  of  two  companies  of  the  First 
U.  S.  Artillery  and  9  musicians,  a  total  of  75  enlisted  men, 
under  tlio  coniuKind  of  Major  R(d>ert  Anderson.  This 
handful  of  men,  which  had  hitherto  occupied  Fort  Moul- 
trie in  consequence  of  the  unlinished  condition  of  Fort 
Sumter,  was  quietly  transferred  to  the  last-named  %vork 
during  the  night  of  Dec.  2Gth — an  event  at  once  followed 
by  the  seizure,  by  the  State  authorities,  of  all  the  other 
forts  in  the  harbor,  and  the  U.  S.  arsenal,  post-ofliee.  and 
custom-house  in  Charleston  city.  The  construction  of  bat- 
teries on  Morris  Island  was  begun,  the  coast  and  harbor 
lights  were  extinguished,  and  the  buoys  removed  from  the 
channel  to  prevent  the  sending  of  reiuforcements  and  sup- 
plies to  Fort  Sumter.  On  Jan.  II,  LStil,  the  steamer  Star 
of  the  West  arrived  in  the  harbor  with  provisions  and  2.^0 
Federal  soldiers.  In  attempting  to  reach  Fort  Sumter  she 
was  fired  into  and  struck  from  batteries  on  Sullivan's  and 
Morris  islands,  and  abandoned  the  enterprise.  As  Major 
Anderson's  provisions  would  be  exhausted  on  the  lOlh  of 
April,  official  notice  was  convej'cd  to  Gov.  Pickens  of 
South  Carolina  on  the  8th  that  supplies  would  be  conveyed 
to  the  fort  at  all  hazards.  Its  surrender  was  demanded  by 
Confederate  general  Beauregard  at  2  v.  m.  on  the  11th,  and 
declined.  To  another  communication  of  the  same  date. 
Major  Anderson  replied  that  the  work  would  be  evacnatcil 
on  the  loth  unless  ''controlling  instructions"  or  *' addi- 
tional supplies"  were  received  by  that  time.  This  re- 
sponse not  being  deemed  satisfactory,  Miijor  Anderson  w;is 
notified  at  ;i.20  a.m.  on  the  12th  that  fire  would  be  opened 
on  the  fort  in  one  hour,  and  tbo  cannonading  began  iit  the 
appointed  time.  At  noon  on  the  same  day  a  lleet  of  ves- 
sels from  Xcw  York,  with  jiruvisions  for  the  garrison,  ap- 
peared off  the  harbor  and  exchanged  signals  with  the  fort. 
Ijut  made  no  attempt  to  land  any  sujtjilies,  without  which 
the  contest  must  necessarily  be  of  brief  duration.  On  the 
afternoon  of  the  Lith  terms  were  Arranged,  under  which 
tho  garri.-^on  marched  out  on  the  1 1th  with  the  honors  of 
war,  saluting  the  flag  with  fifty  guns. 

Tho  brick  buildings  erecited  insitlo  tho  fort  for  quarters 
and  barrai'ks  were  burneil  d<iwn  during  tho  action  by  hot 
shot  from  the  enemy's  batteries,  but  the  work  itself  had 
received  no  mat<'rial  injury.  Contem])oraneou8  oj)inion, 
outside  a  somewhat  restricted  military  circle,  very  gene- 
rally conceded  the  diflleulty,  if  not  the  impracticability,  of 
throwing  reinforcenu-nts  and  supplies  into  the  tort  during 
tho  attack,  but  in  tho  light  of  subsetiui  nt  events  siudi  an 
enterprise  loses  most  of  the  elements  of  extreme  hazard. 
Tho  lower  embrasures,  41  in  number,  and  each  nearly  2 
feet  wide  and  .'1  feet  high,  were  only  4  feet,  in  many  pluees 
not  over  i)  feet,  above  the  enrockment  at  the  foot  of  the 
outer  wall,  and  not  m<)re  than  10  feet  ilislant  tVom  the  wa- 
ter, which  encircled  the  fort  on  every  side.  If  ;{0  or  10 
small  boats  carrying  rations  and  soldiers,  and  manned  by 
such  men  as  a  call  for  volunteers  wtuild  bring  o»il  in  any 
fleet  of  IT.  S.  nu'rehantmen.  bad  attempted  to  make  a  land- 
ing simultaneonfjiy  on  all  sides  of  the  work  during  tho 
night  of  tho  I2th,  a  large  projiortion  of  ihem  wouhl  doubt- 
less have  succeeded.  The  opposition,  if  any,  would  have 
C()me  from  boat-parties  similarly  organized,  which,  at  tho 
worst,  would  only  place  the  combatants  on  a  footing  of 
theoretic  equality,  in  which  the  best  men  and  tho  best 
weapons'  wcmld  win. 

Tne  Confederates,  upon  gettinff  podSOHiiion  of  Fort  Sum- 
ter, at  once  proceeded  to  augmeiil  its  offensive  and  defen- 
sive strength.  Rifle-guns  were  added  to  the  armament  ; 
many  of  the  casemates  were  filled  up  with  sand  :  sandtrnv 
er«ea  wero  constructed  between  the  barbette  guns:  and  the 
magazine  walls  were  strengthened.  They  held  undisturbed 
posacMion  fur  a  period  of  two  years. 
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On  Apr.  7, 1863,  a  gallant  attack  was  made  upon  the  fort  |  gaged  were  the  Weehawken,  Passaic,  Montauk,  Patapsco, 
by  a  naval  force  of  nine  iron-dads,  carrying  23  guns,  under  New  Ironsides,  Catskill,  Nantucket,  Nahant,  and  Keokuk, 
command  of  Rear-Admiral  S.  F.  Dupont.     The  vessels  en-  |  The  combat  lasted  one  hour  and  forty  minutes,  when  the 


View  of  Fort  Sumter  from  Morris  Island,  Aug.  16, 1863. 


fleet  withdrew,  at  4  p.  m.,  with  the  intention  of  renewing 
the  engagement  the  next  morning.  The  monitors  had  re- 
ceived so  much  injury,  however,  that  the  project  was  aban- 
doned. The  Keokuk,  a  thin-armored,  double-turreted 
monitor,  sunk  the  next  day  from  the  injuries  received  in 
her  hull,  although  she  had  been  under  fire  only  thirty  min- 
utes. She  had  been  struck  'JO  times,  and  1'.*  shots  pierced 
her  through  at  and  below  the  water-tine.  In  this  engage- 
ment the  ranges  varied  from  5o0  to  21U0  yards.  The  fleet, 
armed  almost  exclusively  with  11-inch  and  lo-inch  smooth- 
bores, with  a  few  loO-poundcr  rifles,  fired  onlv  139  times. 
Of  these,  6-1  15-ineh  shells,  43  ll-inch  shells,"  22  ll-inch 
solid  shot,  and  5  150-pounder  rifle  projectiles  were  fired  at 
Fort  Sumter,  and  the  rest  at  Forts  AVagner  and  Moultrie. 
Fort  Sumter  was  subsequently  bombarded,  its  batteries 
destroyed,  and  the  walls  upon  two  of  its  faces  demolished, 
from  batteries  established  by  the  Union  land  forces  on 
Morris  Island.  The  first  fire  from  the  breaching  batteries 
opened  Aug.  17,  1863.  At  12  p.  m.  on  the  night  of  Sept. 
8th  the  fort  was  assaulted  by  a  naval  column  of  500  men  in 
small  boats,  which  was  repulsed  with  heavy  loss.  A  pre- 
liminary summons  for  its  surrender  had  been  made  by  Ad- 
miral Dahlgren,  and  declined. 

A  prominent  historian  of  the  war  asserts,  on  the  alleged 
authority  of  the  naval  commander,  that  co-operation  from 
the  army  was  expected  in  this  assault,  in  accordance  with 
previous  arrangement.  Such  is  not  the  case.  On  the  con- 
trary, although  an  assault  had  been  ordered  by  the  com- 
mander of  the  land  forces  the  same  night,  the  admiral  was 
infiirmcd  that  the  column  could  not  start  from  the  creek  W. 
of  Morris  Island  until  midnight,  in  consequence  of  low  tide. 
The  naval  column  left  the  fleet  at  10  p.  Ji.,  and  by  mid- 
night had  been  repulsed  and  withdrawn.  The  only  ar- 
rangement between  the  navy  and  army  commanders  con- 
sisted in  the  adoption  of  a  watchword  to  prevent  unpleasant 
collisions  on  the  water  between  the  two  forces.  Each  en- 
terprise was  organized  with  ample  strength  to  act  alone, 
and  was  intended  to  be  entirely  indejiendent  of  the  other, 
and  no  reference  whatever  to  any  expected  co-operation 
from  the  army  was  made  by  the  admiral  or  by  any  of  his 
subordinates  in  their  official  reports  of  the  action. 

The  Fort  Sumter  garrison  subsequently  constructed  ad- 
ditional shelters,  galleries,  and  quarters  within  and  under 
the  ruins,  and  maintained  possession  until  the  final  evacu- 
ation of  Charleston  and  all  its  defences.  Feb.  18.  18()5. 

The  work  is  now  being  rebuilt  on  a  moditied  plan.  When 
completed  it  will  mount  —  large  guns  en  barbette  and  — 
guns  in  casemate.  {For  demolition  of  Fort  Sumter  see  Gen'. 
GtILLMORh's  Hcport  on  Eiufineer  and  Artillerif  Operations 
afjainat  CharleHton;  also  article  Bombardment,  by  Oe\.  J. 
G.  B.vitNARD.  U.  S.  Army.)  Q.  A.  Gillmore. 

Fort  Tay'lor,  an  enclosed  cascmated  pentagonal  brick 
work  in  Key  West  harbor,  Fla. ;  commenced  1845. 

Fort  Tomp'kins,  on  the  W.  side  of  the  Narrows,  en- 
trance to  New  York  harbor,  has  a  fixed  white  light ;  lat. 
40°  3(V  1"  N.,  Ion.  74°  2'  5G"  W.    (See  States  IsLAxn.) 

Fort  Trum'bull,  one  of  the  defences  of  New  London 
harbur.  Conn.,  on  the  W.  bank  of  the  Thames  River;  it  is 
au  enclosed  pentagonal  work  with  exterior  bftrbette  bat- 
teries; commenced  1S38  on  the  site  of  an  old  work  of  that 
name. 

Fortu'na  [Gr.  Tvxr{],  the  goddess  of  good-luck,  wor- 
shipped at  many  places  of  Italy.  Greece,  and  Asia  Minor. 
She  is  often  represented  holding  in  her  hand  a  rudder  or 


the  horn  of  plenty,  with  a  ball  or  globe  at  or  under  her 
feet — sometimes  with  a  wheel.  But  she  was  especially  hon- 
ored at  Rome,  where  she  had  several  temples  and  bore 
many  surnames. 

For'tunate  Islands  { Furtnnativ  In^uf^r,  MaKtipwr  r^aoi), 
an  ancient  name  for  a  group  of  sujiposed  islands  ot  tho 
ocean  stream,  whose  happy  climate  is  celebrated  by  Homer. 
The  geographers  identifiecl  them  with  what  are  now  called 
the  Canary  Islands,  but  the  term  in  a  wide  sense  seems  to 
have  included  the  Azores,  Madeira,  and  the  Cape  Verde 
group.  The  delightful  climate  of  all  but  the  most  south- 
erly group  of  these  islands  justifies  tho  name. 

Fortnnatia'nus  {Atilits).  a  Roman  grammarian, 
author  of  a  treatise  on  metres,  and  especially  on  the  metres 
employed  by  Horace.  The  work  is  compiled  from  previous 
writers  for  tho  use  of  a  young  Roman  of  seuatorian  rank, 
to  whom  the  author  recommends  the  careful  study  of 
Horace.  In  order  to  explain  for  him  the  metres  of  the 
poet,  Fortunatianus  gives  first  a  summary  of  the  diff'ercnt 
kinds  of  feet  and  the  principal  metres,  with  some  of  the 
leading  rules  of  prosody.  He  then  takes  up  and  analyzes 
tho  Horatian  measures.  The  work  is  given  in  Gaisford's 
Script.  Lat.  lici  metrirfp,  Oxford,  1837,  and  in  the  new 
edition  of  the  Latin  grammarians  by  Keil.     H.  IJrisler. 

Fortuna'tus,  the  hero  of  an  old  romance,  the  first 
known  edition  of  which  appeared  in  German  at  Frankfort 
in  1501»,  the  second  in  1530.  Fortunatus,  after  great  suf- 
ferings, receives  an  inexhaustible  purse  and  a  wishing-cap, 
I  which  finally  proves  the  ruin  of  him  and  his  sons.  Ad- 
1  other  popular  character,  Fortunio.  is  believed  to  have  been 
at  first  identical  with  him.  The  story  of  Fortunatus  was 
dramatized  by  Hans  Sachs.  Dcr  Fortunatus  tnil  dcin  Wunsrh- 
seckef  (1553),  and  by  Dekker.  Phanant  Comedie  of  Old 
Fortnnntus  (1600).  The  principal  European  languages 
have  the  tale  in  various  forms.  Its  authorship  is  not 
known,  but  some  of  its  materials  are  very  old.  The  "  in- 
exhaustible purse"  of  Fortunatus  forms  one  of  the  promi- 
nent features  of  the  strange  tale  of  Peter  Schlemil  (by 
Chamisso),  who  for  it  sold  his  shadow. 

Fortuna'tns  {Venantus  HosoRirs  CLEsiEMiANrs), 
bishop  of  Poitiers  at  the  close  of  the  sixth  century,  a 
Latin  poet  of  the  transition  period,  wrote  on  a  great  va- 
riety of  subjects;  owes  his  reputation  mainly  to  three  or 
four  beautiful  Latin  hymns.  He  was  b.  in  Northern  Italy, 
in  the  neighborhood  of  Ceneda  and  Treviso,  about  530 
A.  D.,  but  received  his  education  at  Ravenna,  where  he 
studied  grammar,  rhetoric,  and  jurisprudence,  devoting 
considerable  attention  also  to  eloquence  and  poetry.  About 
564  he  left  Italy  for  France,  where  he  spent  the  rest  of  his 
life.  He  was  favorably  received  at  the  court  of  SiegV)crt, 
king  of  Austrasia,  in  honor  of  whose  marriage  with  Brun- 
hilda  he  com])osed  an  epithalamium,  and  resided  there  for 
some  time  as  a  sort  of  eourt-poet.  After  visiting  Tours  in 
fulfilment  of  a  vow  to  St.  Martin,  he  repaired  to  Poitiers, 
where  he  met  Radagundc.  the  queen  of  Clutaire  I.,  who 
was  living  in  a  cloister  which  she  had  founded  in  the  vi- 
cinity, and  attracted  her  attention  and  regard.  He  here 
took  orders,  became  a  presbyter,  and  almoner  and  ehaphiin 
of  the  queen,  and  under  her  patronage  devoted  himself  to 
ecclesiastical  studies  and  literary  production.  On  the 
death  of  the  bishop  of  Poitiers,  Fortunatus  succeeded  to 
the  episcopate  (probably  in  599).  which  office  he  retained 
till  his  death,  about  609.  His  works  are  very  numerous 
in  prose  and  verse,  consisting  of  lives  of  distinguished 
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men,  bishops,  confessors,  and  others;  explanation  of  the 
Lord's  Prayer  and  of  the  Creed;  an  epic  poem  in  four 
hooks  on  tho  life  of  St.  Martin,  ehiefly  copied  from  tho 
narrative  of  Sulpicius  Sfverus:  and  nearly  ;t(tO  poems, 
cullfoted  in  eU'VL'n  hooks,  on  a  great  variety  of  subjects 
nnd  in  different  metres.  Fortunatus  stands  on  the  border- 
line, as  it  wore,  of  the  old  elussical  poetry  and  the  mediicvnl 
accentual  (of  which  he  was  one  of  the  lirst  writers,  if  not 
tho  first),  aditptin:;;  in  his  poems  both  varieties,  and  sho\v- 
inij  nn  great  re*i;:ird  fur  Latin  quanritie.s.  His  works  were 
puhlished  hy  IJrowcr,  FuUJa.  100.!;  the  best  edition  by 
Luchi,  Home,  ITSfi,  2  vols.  4to.  His  beautiful  hymn,  Vcx- 
il/a  regiit  pmrlrituf,  was  adopted  by  the  Church,  and  has 
been  translated  into  several  modern  languages  (into  Eng- 
lisli  by  J.  M.  Xeale  in  Mt'tli:rvftf  J/t/tmiM.  and  by  Mrs. 
Charles  in  Chrixtiitn  Lif^  in  S<nuj),  It,  with  several  otb- 
ora,  appears  in  the  greater  collections,  but  is  made  gene- 
rally accessible  in  Trotich's  Sai-rerf  Latin  Poctn/,  London, 
1874,  3d  ed..  ami  in  March's  Ladn  IJifntn^,  Now  York,  I87-i. 
(Sec  BortMANV,  ihher  i/as  Leb'^n  d.  Lit.  I)irhtern  Vru.  For- 
tumifHH,  Fulda,  1818;  (JcizoT,  Hiatofif  of  Civilization^  18th 
lecture;  Ekkrt,  Gench.  d.  ChrintUch-LatcintBchpn  Litcratur, 
Leipsio,  isri,  pp.  494-516.)  H.  Dimsler. 

For'tune,  jiort  of  entry  and  fishing-town  of  Burin  dis- 
trict. Xcwtoundland.  Pop.  805. — Another  Fortune,  on  tho 
"French  Sli  .re,"  X.  F..  has  a  fine  harbor.  Pup.  15.— Still 
another  plac;*,  called  Fortune  Harbor,  on  the  X.  K.  coast 
of  X.  F.,  28  miles  from  Tvvillingate,  has  a  pop.  of  230. 

Fortune  (  IIoukut),  English  author  and  botanist,  b.  in 
lierwick.shiro  in  I8l;i;  tMlu^ated  at  a  village  school  in  the 
Mcrso,  scIcijLod  hortioulturo  as  his  occupation,  and  was 
employed  in  the  botanical  gardens  of  tlio  Scotch  capital, 
then  in  those  of  Chiswick.  In  1S42  was  made  collector  of 
plants  for  the  Botanical  Society  of  London  in  Northern 
China;  in  1847  pulilished  Thrre  }'(«/■«'  WandtriwjH  in 
China.  Vi;<iting  China  in  1848  to  make  investigations 
concerning  the  tea-plant  for  the  East  India  Company,  he 
puhlished.  after  an  ahscnce  from  England  of  three  years, 
his  Tw»>  VinitH  to  the  Tea.  ConutrieH  of  China.  lit-Hidencc 
ainitntf  the  Chiacnc  hlnndu,  on  the  CuastH,  and  at  Sra,  bitin'f 
the  third  Vifit,  from  185S  to  1S56,  followed.  Has  also 
contributed  to  the  Athcnmim,  and  in  1859  collected  in  China, 
for  the  U.  S.  government,  the  seeds  of  the  tea-shrub  and 
othc-r  plants. 

Fort  U'liion,  a  military  station  and  post-v.  in  a  beau- 
tiful valley  of  Mora  co.,  N.  M.,  IH  miles  E.  of  Mora. 

Fortu'ny  (Mariano),  a  Spanish  artist,  b.  in  Reus,  Cat- 
alonia, .luno  1 1,  is.'iO  ;  d.  in  Home  Xov.  21,  1874.  Fortuny 
was  ono  of  the  leaders  in  the  circle  of  artists  who  have  nmdo 
themselves  famous  under  the  title  of  the  French-Spanish 
school^a  title  that  needs,  however,  both  to  he  enlarged 
and  explained.  Tho  sehool  includes,  besides  French  and 
Spanish  artists,  many  Italians,  and  it  is  not,  in  any  formal 
or  deliberate  sense,  a  school  at  all,  but  only  a  protest,  half 
uni'onscious,  on  the  part  of  several  young  men  (pf  genius 
of  different  nationalities,  w!io  found  themselves  in  Homo 
pursuing  their  studies,  against  the  classical  traditions 
that  inherit  from  David,  and  that  have  so  long  hound  tho 
French  and  (Jermans  hand  and  foot.  It  declared  war,  too, 
with  the  literary  and  anecdotic  art  so  nuieh  the  fashion  in 
our  time — the  art  of  the  eostumer  and  of  the  f>rir~<hhrar 
shop — and  rallied  a  small  band,  few  in  numlier,  hut  tifnmg 
in  youth  and  zeal,  to  the  support  of  a  more  manly  style. 
Tho  inspiration  of  those  new  men  has  come  not  from  Ua- 
phael,  nor  indeed  from  any  Italian,  either  directly  or  in- 
direirtly,  but  IVotn  Velasquez  ami  (Joya  and  the  gold  and 
azure  of  the  Spanixh  air.  If  any  Italians  moved  Fortuny 
and  Rognaiilt.  they  were  Titian  and  Tintoretto  and  llior- 
gione,  but  they  forgot  them  all  in  the  presence  of  Velas- 
qui'Z.  ami  called  him  ahmo  master  and  lord.  Fortuny'.s 
training  l)egan  in  tin'  Academy  of  liareelona,  where  the 
pale  traditions  of  Overheek  held  sway.  Claudio  Loren/.ales. 
tho  director  of  tho  academy,  having  been  one  of  Dverheek'n 
pupils;  but  aead  Mnies  and  imitators  eould  not  teneh  For- 
tuny anything,  a!id  it  is  naiil  that  some  lithographs  by 
(lavarni  gave  him  the  first  living  inipuiHe,  In  IS5r)  he 
gained  the  academy  prize,  wliieli  entitled  him  to  live  and 
study  in  Home  for  a  certain  number  of  years  at  tho  ex- 
pense of  the  state;  ancl  oneo  ostablinhed  there,  he  tleKerted 
the  gallerien  and  the  idd  masters  for  the  gtreefs.  and  found 
his  subjects  in  the  life  that  swarmed  about  him  in  the 
osterias  and  in  the  lanew  and  a!leyn.  filling  his  skeleh- 
bookn  with  the  original  but  certainty  far  from  arislocratio  : 
types  that  abound  in  that  region.  In  1S51)  ho  joined  hift  i 
compatriot,  (Jen.  Prim,  count  of  Ileuf.  in  his  expedition  | 
to  MoroiMMi,  and  in  Africa  he  was  taken  captive  by  tho  I 
oharm  of  Miat  splendid  harbarifm,  in  which  Regnault.  loo, 
foun<l  su(di  delight  as  made  him  forget  Italy;  and  lie  ro- 
turnerl  to  Europe  with  a  world  of  studies,  whieh  were 
afterward,  whether  as  studies  or  as  pictures,  to  mako  him 


fame  and  fortune.  In  Madrid  he  had  studied  Velasquez 
and  Goya,  and  when,  on  his  return  from  Morocco  to  Home, 
where  he  finally  fixed  his  home,  he  visited  Paris,  he  was 
strongly  attracted  by  the  pictures  of  Meissonier.  and  the 
infiuence  of  that  master  is  marked  in  his  works,  in  spite 
I  of  the  wide  difi'ercncc  in  the  technics  of  the  two  men.  A 
[  German  critic  {ZeitHvhri/t  fiir  Bihhnde  A'lniMt,  vol.  ix., 
1874)  not  unhappily  calls  Fortuny  "a  link  between  (Joya 
'  and  i^Icissonicr."  The  reputation  of  Fortuny  dates  from 
the  year  ISOO,  when  he  came  to  Paris.  Here  he  entered 
into  most  profitable  business  arrangements  with  the  house 
of  Goupil,  who  introduced  his  works  to  the  whole  art-lov- 
ing world,  not  only  in  Europe,  but  in  America.  In  ISGlt 
several  of  Fortuny 's  pictures  were  exhibited  in  Paris,  ami 
in  the  Salon  of  1S70  Hegnanlt's  Saltanr  and  the  ICduration 
fif  a  Prince  by  Zamaeois  made  the  names  of  these  threo 
young  men  known  as  the  founders  of  n  new  school — a 
school  that  within  four  years  was  destined  to  be  deprived 
of  their  illustrious  leadevsliip.  Regnault  died  first.  Zama- 
eois next,  an<l  now  that  Fortuny  has  gone,  new  triumphs 
must  wait  for  a  new  leader,  since  no  one  of  equal  power 
and  originality  is  left  to  carry  on  their  work.  In  1808, 
Fortuny  married  Mademoiselle  Madrazo,  a  sister  of  Mad- 
razo  the  artist,  and  a  daughter  of  the  distinguished  di- 
rector of  the  Royal  Museum  of  Madrid,  himself  an  artist 
and  come  of  a  family  of  artists.  Madame  Fortuny  accom- 
panied her  husband  on  all  his  journeys,  easily  and  happily 
suiting  herself  to  his  artist-life  and  ilelighting  in  his  suc- 
cess. In  the  pictures  whieh  he  painted  after  his  marriage 
we  often  find  her  face  and  figure.  Two  ehildren  are  the 
fruit  of  this  marriage.  Tho  names  of  Fortuny *s  best-known 
pictures  are  A  Sjtanish  Afarriat/f,  The  Srrpcnt-Tainer,  The 
Ai/iatfttr  of  Printu,  A  Fantaf<ia  at  J/orocco,  Thr.  Sirord- 
Sharpenvr,  The  Acadeinicianv  of  Arcadia.  The  sketches 
made  by  Fortuny  in  Morocco,  in  S])ain,  in  Italy,  and  even 
in  tho  environs  of  Paris,  count  by  hundreds.  He  ac- 
quired a  great  reputation  as  an  etcher,  and  many  (if  his 
most  remarkable  works  in  this  kind  have  been  rejtroduced 
by  the  heliogravure  process,  and  published  by  (Joupil  A  Co. 
Fortuny's  death  was  the  result  of  a  gastric  fever  hrought 
on  by  imprudently  working  out  of  doors  in  the  autumnal 
rains.  He  left  two  unfinished  pictures  on  his  easel — Thr 
Sea-shore  at  Portici  and  The  interior  o/'  a  Viflitr/e  Meat- 
nhop.  Fortuny  worked  with  great  difficulty,  composing  and 
painting  with  extreme  care.  He  thus  produced  compara- 
tively little,  and  his  pictures  were  much  sought  for.  Thr 
Spaninh  Marritit/e  was  sold  by  him  for  75,00t)  francs,  and 
many  of  his  water-colors  fetched  15,000  or  18,000  francs. 
One  of  his  best  pictures,  The  Serpent- Tamer,  is  owned  by 
Mr.  A.  T.  Stewart  of  New  York.  Clahenck  Cook. 

Fort  VaI'ley,  jmst-v.  of  Houston  en.,  Ga..  on  the  South- 
western K.  R.,  2'J  miles  S.  W.  of  Maeun,  at  the  junction  of 
the  Columhus  Eufauia  and  Perry  hranches.  It  is  a  centre 
of  business  in  agricultural  products,  and  is  a  fine  cotton 
nmrkct.  It  has  a  bank,  agricultural  works,  2  churches,  2 
hotels,  2  newspapers,  male  and  female  schools,  and  ahout 
25  stores.  P.  1333.     W.  T.  CnitiST0i'ni:n,  En.  "Miiiuon." 

Forl'vilh',  jiost-v.  of  Vernon  tp.,  Hancock  co.,  lud., 
1  j\  milt'.-  S.  W.  tif  Anderson,  on  the  Columbus  Cincinnati 
and  Indianajtojis  U.  R.     Pop.  .'iS7. 

Fort  Wadsworth.     See  Statkn  Island. 
F<>rt   \Vuf;n<T,     See    Moitiiis   Islano,  by  (Jics.  Q.  A. 
(Jii.i.Moiti:,  {  .  S.  Army. 

l-'ort  Wal'laoe,  post-v.,  !]>.  and  U.  S.  military  jiost,  built 
of  iKiiidsome  stone,  in  Wallace  co.,  Kan.,  on  the  Kansas 
PaeilJe  K.  R.,  353  miles  AV.  of  Topeka.     Pop.  3!Mi. 

I'ort  Wal'L'l  Walla,  a  military  post  in  Walla  Walla 
CO..  Wash.  Ter..  X.  of  tin-  village  of  \ValIa  Walla.  The  old 
Fort  WalliL  Walla  was  a  Hudson's  Ihiy  Comj)any's  post  on 
the  C(»luml)ia,  at  tho  mouth  of  tho  Walla  Walla  River. 

Fort  War'ren,  George's  Island,  Boston  harbor,  Mass., 
a  large  i)enIagonal  eascmated  work,  witli  exterior  !)atteries 
in  eover-face  and  ravelin;  commenced  IS33.  It  forms  the 
outtir  defeuco  of  liostou  harbor.  It  was  designed  and  built 
under  tho  supervision  of  tho  lato  Bvt.  Urig.-Uou.  Sylvanus 
Thayer. 

Fort  Wash'iiit;tnn,  suburban  village  of  Xew  York 
City,  on  the  lliid-uu  Ki\er  and  the  Hudson  River  R.  R..  in 
the  X.  part  ot  Manhattan  Islanil.  I>uring  the  Revolution 
it  was  an  important  point.  Il  was  taken,  with  2000  prirton- 
ors,  hy  tho  Jtritish  Nov.  10.  1771b  after  a  gnlhint  defence. 
Tho  fort  Btoo)l  between  what  are  n«iw  iSlat  and  I8filh 
streets*,  on  the  highest  land  upon  tho  island.  Some  re- 
nmiiift  of  it  fitill  exist. 

Fort  WashiiiKtoiif  Potomac  River,  Md.,  an  old  en- 
cloKed  work  with  open  exterior  batteries,  intended  for  tho 
defence  of  the  channel  approaches  to  Washington,  1).  C. ; 
commenced  ISlIb 

Fort  Wnyiii*,  city.  cap.  of  Allen  oo.,  Ind.,  at  the  con- 


230 


FORT  WAYNE— FOSCARI. 


fluence  of  the  St.  Mary's  and  St.  Josepii  rivers  (which  form 
the  Maumee),  94  miles  from  Lake  Erie.  The  city  is  regu- 
larly laid  out  iu  well-paved  streets,  and  covers  an  area  of 
nearly  10  square  miles.  The  religious  and  educational  ad- 
vantages are  represented  in  19  public  and  parochial  schools, 
27  churches,  2  colleges,  and  1  academy.  There  are  2  well- 
appointed  libraries,  containing  6000  volumes;  also  ^  daily, 
1  tri-weeklv,  1  seuii-weekly,  5  weekly,  and  1  monthly  news- 
paper. Three  national  and  one  private  bank  rcpreseut  a 
capital  of  $1,500,000.  Railroads  leave  the  city  in  eight  direc- 
tions. The  extensive  shops  of  the  Pittsburg  Fort  Wayne  and 
Chicago  and  the  Toledo  Wabash  and  Western  R.  Rs.  are  lo- 
cated here.  The  Wabash  and  Eric  Canal  also  passes  through 
the  city.  The  city  has  141:  manufacturing  establishments, 
is  lighted  with  gas,  and  has  street  railroads  running  in 
various  directions  six  miles.  It  is  surrounded  by  a  fine 
agricultural  community,  and  is  one  of  the  leading  cities  of 
Korthcrn  Indiana,  drawing  trade  from  Michigan.  Northern 
Indiana,  and  Northern  Ohio.  The  number  of  the  different 
business-houses  is  about  1600,  which  includes  wholesale 
establishments.  Average  mortality  for  the  last  ten  years,  1 
in  o5.     Pop.  17,718.  W.  Fleming,  Ed.  "Sentinel." 

Fort  Wayne,  a  U.  S.  fortification  in  Springfield  tp., 
Wayne  co..  Mich.,  ju=t  below  Detroit.  It  is  intended  to 
command  the  navigation  of  the  Detroit  River. 

Fort  Wiriiam,  an  important  trading-post  of  Algoma 
district,  Ontario,  Cauada,  on  the  N.  shore  of  Lake  Supe- 
rior, 14IJ  miles  from  Duluth,  and  at  the  mouth  of  the  river 
Kauiiuistiquia;  hit.  48°  2:i'  N.,  Ion.  89°  27'  W. 

Fort  Wil'liam  Heii'ry,  a  fortress  near  the  head  of 
Lake  George.  N.  Y..  erected  in  1755  by  the  British  forces 
under  Sir  ^ViIliam  Johnson.  It  became  an  important  stra- 
tegic point  in  the  last  French  war  iu  the  colonies,  and  was 
captured  by  the  French  and  Indians  in  1757.  It  was  in 
the  present  tp.  of  Caldwell,  Warren  co.,  N.  T.  Its  site  is 
occupied  by  a  hotel.  Fort  George,  half  a  mile  to  the  E.,  was 
built  in  1759  by  Gen.  Amherst. 

Fort  Winneba'go,  tp.  of  Columbia  co.,  Wis.    P.  709. 

Fort  Win'throp,  one  of  the  defences  of  Boston  harbor, 
Mass.,  on  Governor's  Island,  the  former  site  of  old  Fort 
Warren.  It  is  a  small  enclosed  quadrangular  work,  with 
exterior  open  barbette  batteries;  commenced  1S44. 

Fort  Wood.     See  Beih.ok's  Island. 

Fort  Wool,  a  large  unfinished  enclosed  casematcd  work 
on  *' rip-rap"  tbuudation,  formerly  called  Fort  Calhoun, 
designed  for  the  defence  of  Haaipton  Roads,  Va. 

Fort  Worth,  post-v.,  cap.  of  Tarrant  co.,  Tex.,  has  an 
altitude  of  llOS  feet-above  the  sea,  109  above  Trinity  River, 
on  the  S.  bank  of  which  it  is  situated,  at  the  junction  of 
the  Texas  Pacific,  the  Trans-Continental,  and  the  Fort 
Worth  and  Denver  City  R.  Rs.  It  has  a  number  of  stores, 
shops,  etc.,  2  banks,  3  newspapers,  2  churches,  4  schools, 
and  5  hotels.     Pop.  about  2300. 

B.  B.  Paddock,  Ed.  "  Fort  Worth  Democrat." 

Fort  Yu'ma,  a  military  post  in  San  Diego  co.,  Cal.,  on 
the  Colorado  River,  almost  opposite  Arizona  City,  and  near 
the  S.  E.  corner  of  the  State.     Pop.  331. 

Fo'rura  [etymologically  connected  with/orare  and  the 
Greek  Tropos,  and  so  originally  a  "passage-way"]  was  ap- 
plied first  to  the  open  space  before  a  tomb,  as  appears  from 
one  of  the  laws  of  the  Twelve  Tables.  It  was  also  the.  des- 
ignation of  an  open  space  in  the  Roman  camp  of  early  times, 
close  to  the  pra>torium,  or  general's  tent.  The  term  was 
usually  applied  to  an  open  place  in  Rome,  like  the  Greek 
a^opa,  for  the  assembly  of  the  citizens  for  business,  for  legal 
transactions,  for  the  administration  of  justice,  and  for  the 
sale  and  purchase  of  goods.  With  the  growth  of  the  city  the 
necessities  of  the  people  recjuired  more  than  a  single  forum, 
and  convenience  separated  them  into  those  devoted  to  pub- 
lic affairs  {fora  ci'vilia)  and  those  which  were  more  strictly 
markets  or  bazaars  (/or«  i-enaiin).  The  Roman  forum  dif- 
fered in  shape  from  the  ayopd  of  the  Greeks,  for  while  the 
latter  was  usually  square,  the  former  was  oblong,  the  length 
exceeding  the  wiilth  by  one-third,  according  to  Vitruvius. 
The  most  celebrated  and  the  most  important  of  the  fora 
civilia  was  the  Forum  Romauum.  sometimes  called  Mag- 
num, and  from  its  pre-eminence  simply  Forum.  This  was 
the  earliest,  and  for  a  time  the  only  one,  and  was  situated 
in  the  valley  between  the  Capitoline  and  Palatine  hills,  and 
with  it  is  associated  very  much  of  the  interest  of  the  public 
and  private  life  of  early  Rome.  It  was  the  very  heart  of 
the  city,  tbe  centre  of  all  its  life  and  activity,  and  in  it  were 
gathered  daily  those  whom  business  summoned,  the  orators 
and  public  men  of  the  day  with  their  bands  of  clients,  as 
well  as  the  idlers  who  sought  only  to  be  amused,  with^trains 
of  quacks  and  mountebanks,  so  pleasantly  described  in  Hor- 
ace. (For  a  description  of  the  buildings  in  and  around  the 
Forum,  see  Rome.)  Immediately  adjoining  this  a  new 
forum  was  erected  at  great  expense  by  Julius  Ca;sar,  which 


was  called  from  him  Forum  Julium,  and  was  dedicated  b.  c. 
45.  after  the  battle  of  Pharsalus.  It  contained  a  temple  of 
Venus  Genitrix,  in  allusion  to  his  descent  from  the  goddess. 
This  still  failing  to  accommodate  the  increasing  pressure 
of  the  business  of  the  courts,  Augustus  constructed  still 
another,  which  received  from  him  the  name  Forum  Augusti. 
It  contained  within  it  a  temple  of  Mars  Lntor,  which  Au- 
gustus had  vowed  to  erect  on  avenging  the  death  of  his 
adoptive  father.  This  forum  was  more  contracted  than 
Augustus  had  designed,  on  account  of  the  refusal  of  some 
owners  of  houses  to  part  with  their  property.  These  three 
are  sometime?  distinguished  as  the  tria  fom.  Still  other 
fora  were  erected  by  the  later  emperors,  partly  to  facilitate 
business,  but  chiefly  to  adorn  the  cit}-.  Among  these  may 
be  named  the  Forum  Transitoriura  (so  called  because  a 
passage-way  ran  through  the  whole  length  of  it  leading  to 
the  Forum)  or  Forum  Ncrvte,  begun  by  Domitian  and 
completed  by  Nerva  ;  and  the  moijt  magnificent  of  all,  the 
Forum  Trajani,  or  Ulpium,  immediately  adjoining  the 
Forum  Julium  and  Forum  Augusti,  and  having  connected 
with  it  the  Basilica  Ulpia  and  the  famous  Columna  Trajani, 
still  standing.  The  second  class  of  fora  was  devoted  to 
market  transactions,  and  they  derived  their  names  from 
the  articles  sold  in  them — e.  fj.  forum  olitorinm^  the  vege- 
table market;  fortnn  piscarium,  the  fish  market;  foi-ttm 
bonrium  (cattle),  foriivi  siiarium  (swine),  etc.  The  word 
lorum  was  applied  (in  the  latter  sense  of  a  market,  and  also 
of  a  place  at  which  the  prajtor  held  his  circuit,  administer- 
ing jus'.ice)  to  villages  or  stations  in  tbe  provinces  of  Italy 
(like  the  use  of  the  term  ** court-house  "  in  Virginia),  from 
which  grew  up  in  time  even  tiouri:=hiug  towns;  such  were, 
among  others  less  important,  Forum  Appii  in  Latium  on 
the  Appian  Way;  Forum  Aureiii  or  Aurctiuni  in  Etruria; 
Forum  Cornclii  in  Cispadane  Gaul,  now  Imola;  Forum 
(Jailorum  in  Cisalpine  Gaul,  now  Castel  Franco;  Forum 
Julii  or  Julium  iu  Gallia  Narbonensis,  now  Frejus;  and 
another,  or  Forojulium,  in  the  country  of  the  Carni,  now 
Cividale;  Forum  Sempronii  in  Umbria,  now  Fossombrone. 

H.  DnisLER. 

Forum,  in  law,  a  court  or  judicial  tribunal;  a  place 
where  a  remedy  is  sought.  The  Roman  Forum  was  the 
place  where  the  courts  were  held,  and  the  name  was,  from 
this  circumstance,  introduced  into  the  English  law  to  de- 
note a  place  of  trial,  and  has  been  retained  as  a  convenient 
designation  in  certain  phrases  until  the  present  time. 
Thus,  the  phrase  lex  fori,  in  which  the  term  is  most  gene- 
rally employed,  means  the  law  of  a  place  or  court  where  an 
action  is  instituted.  (See  Lex  Fori.)  Forum  contractus  is 
the  court  of  the  place  where  a  contract  is  made.  Forum 
domicifii  is  used  to  denote  the  court  or  place  of  a  person's 
domicile;  forum  rei  sitte,  the  trilmnal  where  the  property 
in  litigation  is  situated.  There  are  various  other  phrases 
embodying  the  term,  which  it  would  be  useless  to  enumerate. 
In  all  of  thera  the  word  is  used  in  the  same  general  mean- 
ing. George  Chase.     Revised  by  T.  W.  Dwight. 

For'ward,  tp.  of  Allegheny  co..  Pa.     Pop.  1300. 

Forward,  tp.  of  Butler  co.,  Pa.     Pop.  1025. 

Forward  (Walter),  American  lawyer  and  Congress- 
man, b.  iu  Connecticut  in  17SC.  removed  to  Pittsburg,  Pa., 
in  1803,  and  studied  law,  commencing  its  practice  in  IS06; 
began  to  edit  the  Tree  of  Libert i/^  a  Democratic  newspaper, 
at  Pittsburg  in  1805.  He  was  M.  C.  from  Pennsylvania  in 
1S22-25.  In  lS2i-28  he  supported  John  Quincy  Adams, 
and  was  thence  identified  with  the  Whig  party.  He  was 
active  in  the  convention  of  1S37  to  revise  the  constitution 
of  Pennsylvania;  in  Mar.,  1841,  was  appointed  first  comp- 
troller of  the  U.  S.  treasury ;  was  secretary  of  the  V.  S. 
treasury  in  ]S41-43j  in  1849-52  U.  S.  charg^-d'affaires  to 
Denmark,  and  then  presiding  judge  of  the  district  court 
of  Allegheny  co.,  Pa.     D.  at  Pittsburg,  Pa.,  Nov.  24,  1S52. 

Forward  (William  A.),  a  native  of  New  York,  served 
in  the  Canadian  insurrection  of  1836—38,  for  which  he  was 
imprisoned  and  banished;  removed  in  1S45  to  Florida, 
where  he  held  various  public  positions;  was  a  judge  of  a 
State  circviit  court  1S52-57,  and  of  the  supreme  court  of 
Florida  1850-65.     D.  at  Pilatka,  Fla.,  Oct.  19,  1865. 

Forwarding,  in  commerce.  See  Warehouseman,  by 
Prof.  T.  W.  Dwight,  LL.D. 

Foscara'ri  (Egidio),  b.  at  Bologna  Jan.  27,  1512;  be- 
came a  Dominican  ;  in  1544  was  made  a  prior  and  inquisitor 
at  Bologna,  and  later  bishop  of  Modena.  He  was  frugal, 
modest,  and  austere,  and  devoted  much  time  and  money  to 
the  poor  and  to  the  reclamation  of  the  vicious  classes.  Paul 
V.  imprisoned  him  for  heresy,  but  Pius  IV.  vindicated  him, 
and  in  1.^61  he  entered  the  Council  of  Trent,  in  which  he 
assisted  Forerius  and  Leonardo  Marini  in  preparing  tbe 
Catechism  and  correcting  the  Missal  and  Breviary.  D.  at 
Rome  Dec.  23,  1564. 

Fos'cari    (Francesco),   doge   of    Venice    1423-57,   b. 


FOSCOLO— FOSSIL    HOTANY. 


2:\\ 


i:i72;  warred  with  the  duke  of  Milan  in  lJ2fi  (peace  con- 
cluded Apr.  26,  U.i.'i).  M:^8  (peace  a-ain  Xov.  20.  1441),  and 
1452  (peace  Apr.  9,  1464).  The  Venetians  obtained  pos- 
session of  Crema,  Bergamo,  and  Brescia,  but  Foscari  was 
deposed  by  the  Council  of  Ten  Oct.  2?.,  1457.  and  d.  Nov. 
1,  1457.  His  sufferings  and  those  of  his  son,  who  was 
banished  as  a  traitor  in  1445,  are  the  subject  of  Byron's 
Two  I'oscan'. 

Fos'coIo(Xiro[,5  TTgo),  l).at  Zante  Jan.  2fi,  1777;  was 
in  the  Lombard  Le;j:ion  in  171*9;  in  the  French  army  in 
1SI)5  ;  w:is  prolbssor  ut'  Italian  eloquence  at  Pavia  in  1808  ; 
rcturncil  to  Milan  in  ISI3;  visited  England  in  1S16.  D. 
near  London  Oct.  10,  1827.  His  remains  were  exhumed 
Juno  7,  1871,  and  rcinterrcd  at  Florence.  Italy,  June  24, 
1871.  Wrote  /.S'c/jo^tj',  elegiac  poem,  in  ISO",  besides  /iic- 
ciariio,  tragedy,  Dtfrourne  on  the.  Text  of  J)ante  (1820), 
E>iH'vj  on  Petrarch,  Letters  of  Jacupo  Orti's,  etc. 

ros'dick  (AViLLiAM  Whiti:man),  American  poet,  b.  at 
Cincinnati,  0.,  Jan.  2S,  1S25;  graduated  at  Transylvania 
University  in  lSi5;  practised  law  in  Covington,  Ky.,  but 
soon  settled  in  Cincinnati,  where  he  wrote  TrcitmHt^?!,  drama. 
Maliniztic  the  Totter  and  The  CiivaVtcvst  of  the  6Vos«,  novel*, 
were  published  in  1857,  after  two  years'  travel  in  Mexico  in 
18i7-49.  From  1851  to  1S58  practised  law  in  New  York 
City,  publishing  in  1855  jlr/c/,  «)k/  Other  J'oc»i8.  Edited 
The  Sketch  Club  iu  Cincinnati,  0.,  and  d.  there  Mar.  8,  1SG2. 

Foss  (AncmitALD  Campbell),  a  Methodist  divine  of 
note,  b.  at  l*I)illipsfown,  Putnam  co.,  N.  Y.,  Mar.  fi,  ISCO; 
graduated  at  Wesleyuu  University  in  1852  with  the  Jiighest 
honors  of  his  ela?s,  and  at  once  joined  the  New  York  Con- 
ference of  the  Methodist  Episcopal  Church,  of  which  his 
father,  Uev.  Cyrus  Foss  {who  d,  in  1849),  had  been  a  mem- 
ber, Archibald  served  several  important  churches,  and  in 
1858  became  associate  pastor  with  Dr.  John  McCIintock 
at  St.  Paul's,  New  York  City.  In  1800-02  he  occupied  the 
chair  of  Latin  and  Hebrew  in  his  alma  mater;  from  ISO.'i 
to  1866  was  presiding  elder  of  the  Poughkeepsie  district; 
in  1S07  was  olTcreti,  \n\t  declinecl,  the  professorship  of  bib- 
lical exegesis  in  tlio  Drew  Theological  Seminary,  then  pre- 
sided over  by  his  former  associate,  I)r.  McCIintock ;  in  1808, 
while  preaching  at  Hing-Sing,  his  health  failed,  and  he  trav- 
elled in  Italy  and  Switzerland,  and  d.  at  Clarcns,  Switzer- 
land, Mar.  ;iO,  1870.  Ho  possessed  genuine  character  and 
individuality,  and  was  eminently  Bucci'ssful  as  a  minister, 
because  he  had  great  literary  taste  and  qualifieation,cou])led 
with  an  enlivening  gnniality.  J.  II.  Wokmas. 

Foss  (CvRi  s  Oaviii).  I).  I)..  LL.P..  b.  at  Kingston.  N.Y., 
Jan.  17.  183-'r,  a  brotlicr  of  A.  C.  Foss;  graduate)!  at  Wes- 
leyan  Univ.  in  1854;  taught  mathematics  in  Amenia  Sem- 
inary, N.  Y.,  1851-55,  and  was  its  principal  1856;  entered 
the  Methodist  Kpiseopal  ministry,  and  has  held  important 
pastorates,  chiefly  in  New  York  and  Brooklyn,  1859-74; 
was  a  delegate  to  the  fJeneral  Conference  of  his  Church  in 
1872;  became  prf.>l<lcnt  of  \Ve>leyan  Tnivcrsity,  Middle- 
town,  Conn.,  1875  ;  elected  bishop  in  M.  E.  Church  May  12, 
1880. — His  brother,  William  Jav  Foss,  was  b.  at  Verbank, 
N.  Y.,  Nov.  2.'J,  18:!5;  graduated  at  Weslcyan  University 
in  185G;  was  a  tutor  there  1857;  became  a  preacher  of 
much  promise  in  the  iM.  E.  Church.     D.  June  1,  1859. 

Fos'sa  Maria'iia,  a  famous  canal  or  s^'stein  of  canals 
cut  by  tliL'  great  Marina  (a.  r.  102)  from  the  Rhone  to  near 
the  Gulf  of  Stomalimne  ( Ij'ICstouma).  There  was,  as  late 
as  the  fourtli  eentury,  a  port  "  Fossas  Marianu),"at  the  sea- 
terminus,  and  this  port  was  in  face  of  the  modern  village 
of  Foz.  "'The  camp  of  Marius  having  been  at  Aries,  it 
follows  that  the /o»^a  must  have  been  conducted,  parallel 
to  the  Rhone,  to  this  place.  It  might,  however,  and  even 
must,  have  struck  the  rivi-r  by  a  more  direct  course.  I)es- 
jardins  delineated  its  junction  as  about  0  English  miles 
above  the  ancient,  and  15  above  the  present,  Rhone-mouth, 
and  about  10  miles  from  its  sea-terminus."  {Aprrrn  hinfo- 
riifite  Hiir  fet  einboiiehurfH  da  Ithfinpy  E.  I)i:s.iAiti>iss — ouv- 
rage  couronne  par  I'Aeademie,)  "The  mouths  of  the 
libone,  on  account  of  the  obstacle  opposecl  by  the  sea, 
accumulate  a  great  quantity  of  fietritus.  thrown  back  }>y 
the  waves  into  (or  upon)  llie  deep  mini,  renih'ring  the  en- 
trance difficult  au'I  even  dangerous.  To  oei-upy  his  iirmy 
while  encamped  hi-re.  Marius  caused  a  large  canal  to  he 
dug,  into  which  he  diverted  a  largo  part  of  the  river,  con- 
ducting it  to  a  [daec  on  the  seu-shore  safe  antl  coinmoilious." 
{/hiif.,  and  Pn  taucii,  I.i/r  of  MartuM.)     (t.  C.  Simmons. 

Fossa'no,  town  of  Northern  Italy,  in  the  province  of 

Cuiien,  on  the  left  bank  of  the  Slura.  It  ban  two  iinnual 
fairs  and  a  considerable  Irario  in  agricultural  produce, 
and  is  a  iii^-'bop's  see.     Pop.  7279. 

I'os'sil  [Lat./of/iV>,/<»«i»nm,  to  "dig"].  A  fostiil  is  the 
body  or  any  known  |)art  or  trace  of  an  animal  or  plant 
buried  b}'  natural  eau-«efl  in  the  earth.  The  moulds  of 
shells,  the  inipreniiicHi^  lefi  by  the  feet  of  animals  in  walk-   j 


ing,  implements  of  stone  or  metal  and  other  works  of  human 
art  which  have  been  accumulated  naturally  into  rubbish- 
heaps,  arc  thus  strictly  fos.'iils.  Perhaps  the  marks  of  rain, 
wind,  waves,  and  shrinkage  through  heat  should  bciuelude.l. 
Early  writers  believed  fossils  the  result  of  certain  laws  of 
nature,  and  never  animated;  others  suggested  they  might 
bo  relics  of  the  Noachiau  deluge ;  but  it  is  now  generally 
conceded  that  they  indicate  the  nature  of  the  life  of  numer- 
ous successive  periods  in  the  earth's  history  from  the  Kozoic, 
or  the  dawn  of  life,  to  the  latest  vessel  sunk  in  the  chalky 
depths  of  the  ocean.  A  few  fossils  have  been  preserved 
entire,  like  the  elephants  and  rhinoceroses  found  encased 
in  frozen  mu<t  and  sand  in  Siberia.  The  relics  are  usually 
petrifird,  or  rendered  stony  through  the  infiltration  of  min- 
eral "matter.  The  organic  particles  are  slowly  replaced, 
through  chemical  forces,  by  mineral  atoms,  but  arranged  in 
the  same  manner,  so  that  the  characteristic  structure  of  the 
plant  or  animal  is  preserved.  Microscopic  sections  show 
unmistakably  the  peculiar  internal  features  of  the  pine,  oak, 
or  palm,  though  the  substance  is  changed  to  flint.  Fossils 
indicate  the  former  existence  of  f)rganic  races  now  entirely 
extinct;  that,  as  a  whide,  each  successive  period  contained 
more  highly  organized  structures  than  its  predecessor;  that 
tropical  forms  once  flourished  in  the  polar  regions;  that 
each  cpocli  was  characterized  by  peculiar  groups.  Hence, 
formations  are  identified  in  new  countries  by  means  of 
fossils.  C.  H.  liiTcncocK. 

Fos'sil  "Bot'any.  The  study  of  fossil  botany  presents 
peculiar  difficulties  to  the  palaeontologist,  from  the  frag- 
mentary character  of  most  plant-renmins,  and  from  the  in- 
complete preservation  of  their  perishable  tissues.  Of  many 
extinct  species  of  trees,  in  which  tlie  individuals  may  have 
been  100  feet  in  height,  the  only  traces  yet  obtained  are  a 
few  leaves,  of  which  the  outlines  and  the  nervation  are  im- 
perfectly preserved.  All  botanists  know  bow  variable  tbo 
leaves  of  trees  are;  and  since  they  often  find  niucb  diffi- 
culty in  discriminating  between  genera  and  species  when 
many  entire  individuals,  complete  in  root,  stem,  leaf,  flower, 
and  fruit,  are  before  them,  it  is  not  surprising  that  they 
have  little  faith  in  the  deductions  made  from  a  few  vari:ible 
and  incomplete  organs.  No  doubt  the  inherent  difficulties 
of  the  subject  have  favored  hasty  generalization — have,  in 
fact,  led  fossil  botanists  into  many  errors — and  shouhl  in- 
spire a  proper  caution:  yet  many  fossil  plants  have  been 
discovered,  and  the  preservation  of  some  of  thoin  is  so  com- 
plete, that  they  afford  material  for  legitimate  and  important 
deductions  in  regard  to  the  history  of  plant-life  on  tho 
globe;  indeed,  we  may  say  that  the  generalities  of  this  his- 
tory are  already  pretty  well  established. 

The  study  of  fossil  plants  was  hardly  begun  before  tho 
commencement  of  tbo  present  century,  but  since  then  many 
sagacious,  conscientious,  an<l  learned  scientists  have  do- 
voted  their  lives  to  it,  with  such  success  as  not  only  to  add 
largely  to  our  knowledge  of  the  vegetable  kingdom  in  the 
present  as  well  as  iu  past  ages,  but  to  win  for  themselves 
lasting  fame. 

A  brief  sketch  of  the  groups  of  fossil  plants  of  which  tho 
remains  have  been  discovered,  and  of  the  different  floras 
which  have  flourishecl  on  the  eartli's  surface  during  tho 
successive  ge()logical  ages,  is  given  below. 

Tlie  table  in  the  article  Botany  of  Ibc  present  work  (first 
volume)  shows  the  principal  groups  into  which  plants  have 
been  divided;  but  a  sixth  class,  called  Pkotoi'Uvtks,  and 
containing  microscopic  cry])toganious  jdants,  often  form- 
ing siliceous  frustules,  is  generally  recognized.  Such  plants 
are  tho  Diatoms  and  Desnnds. 

On  comparing  the  plants  of  the  groups  as  given  in  tho 
tahlo  allu'led  to,  they  will  be  found  to  form  a  series  of 
which  the  members  increase  in  complexity  of  structure 
from  tho  Protophytes  to  the  Angiosperms,  and.  as  in  iho 
animal  king<lom,  the  simplest  forms  are  reckoned  lo  ho 
lowest,  tho  most  complex  highest,  in  the  scale.  In  Iho 
life-history  of  plants,  as  in  tluit  of  animals,  wo  also  find 
that  the  lower  forms  appear  first,  their  remains  being 
found  in  all  the  oldest  fossiliferous  f<iriiiali<uis,  the  higher 
groups  coming  in  successively  in  the  later  geological  ages, 
and  the  present  flora,  like  the  present  fauna,  being  Iho 
most  highly  organized  of  all.  In  further  eompuring  Iho 
records  from  which  wo  attempt  lo  make  up  the  past  his- 
tory ^i'i  animals  and  plants,  it  should  be  remembered — Ist. 
That  plants  have  power  to  assimilate  inorgimie  substances 
— a  power  which  animals  do  not  possess.  Ileiu-e,  the  ani- 
mal kingdom  is  dtpendenl  on  Iho  vegetable  for  its  support, 
and  in  fact  rests  u]ion  it  as  a  bane.  PlaniN  must  iherofure 
have  preceded  animals  on  the  globe,  t.r  ut  least  must  have 
appeared  simultaneously  with  thi-m.  2d.  The  nea  is  the 
mother  of  continents,  and,  with  the  exception  of  a  few 
fresh-wuter  deposits,  all  our  lossiliferous  strata  are  sedi- 
ments deposited  from  the  sea.  Hence,  nquatie  species  of 
animals  and  plants  iiro  far  more  likely  (o  he  preserved 
than  those  which  do  not  inhabit  tho  wator,  uud  tuo  tipuoi- 
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mens  we  hare  obtained  of  extinct  faunas  and  floras  give 
but  a  partial  view  of  the  life  of  each  period,  from  the  fact 
that  the  aquatic  species  are  much  more  fully  represented 
than  the  terrestrial.  3d.  In  all  the  later  geological  ages 
the  flora  has  been  mostly  terrestrial,  while  the  fauna  has 
been  more  largely  aquatic.  Animals  have  also,  more  gene- 
rally thau  plants",  some  hard  and  imperishable  organs,  and 
hence  the  extinct  faunas  arc  more  complete  than  the  floras. 
4th.  The  remains  of  the  marine  fauna  of  tho  globe  which 
are  exposed  to  our  inspeotioQ  are  contained  in  sediments 
laid  down  by  the  sea  in  successive  invasions  of  the  land; 
and  these  invasions  were  followed  by  periods  of  retirement 

periods  of  immense  duration — during  which  no  record 

was  made  except  in  the  depths  of  the  sea-basins,  or  in 
other  countries  where  submergence  took  place  at  the  same 
time.  Hence,  for  any  one  country  the  records  of  marine 
life  constitute  a  series  of  chapters  separated  from  each 
other  by  long  blank  intervals.  The  genetic  relations  of 
the  different  extinct  marine  faunas  are,  therefore,  neces- 
sarily obscure,  and  will  perhirps  never  be  fully  determined, 
since  we  have  not  access  to  those  portions  of  the  record 
which  form  the  connecting  links  in  the  chaiu  of  being.  On 
the  other  hand,  the  succession  of  land-plants  on  any  con- 
tinent may  h.ave  been  unbroken  ;  at  least  its  continuity 
has  beeu  greater  than  that  of  the  marine  fauna  accessible 
;  to  us.     .\s   a   consequence,  we  may  expect   that,  though 

■  having  its  peculiar  imperfections,  to  which  reference  has 

I  been  made,  the  record  of  plant-life  contained  in  the  shore- 

i  deposits  and  old  lake-beds  of  our  continents,  when  care- 

i  fully  studied,  will  throw  important  light  on  the  great  qucs- 

i  tions  of  evolution  and  the  origin  of  species.     Extreme  care 

will  bo  necessary,  however,  in  prosecuting  this  study,  to 
gather  as  muchand  as  complete  material  as  possible,  and 
to  read  from  it  only  such  lessons  as  it  may  clearly  and  un- 
mistakably teach.  Tho  progress  of  science  has  been  much 
retarded  by  hasty  generalization  from  collections  of  im- 
perfectly preserved  fragments  of  plants.  From  their  lower 
position  in  the  scale,  plants  are  less  instinct  with  life  than 
animals,  and  their  organs  or  fragments  of  organs  arc  much 
less  significant  than  the  better  preserved  and  more  charac- 
teristic portions  of  animal  structures  from  which  so  much 
has  been  learned. 

Hfe-Hhtury  of  the  Different  Groujit  of  Plants. — Com- 
bining the  observations  made  by  fossil  botanists  in  various 
countries,  we  are  able  to  deduce  some  interesting  facts  in 
regard  to  the  history  of  the  different  orders  of  plants.  Pre- 
mising that  much  of'the  evidence  is  negative,  and  that  future 
observation  may  extend  the  range  of  some  of  the  groups 
upward  or  downward,  the  following  brief  sketch  is  offered 
as  a  summary  of  our  present  knowledge  on  the  subject. 

Ist.  The  Protophvtes  havo  not  been  certainly  identified 
in  any  but  tho  more  recent  deposits.  This  has  created 
some  surprise,  from  tho  a  priori  probability  that  tho  lowest 
forms  of  plant-life  would  be  fully  represented  in  the  old- 
est formations,  and  from  the  fact  that  thick  and  widespread 
strata,  mainly  composed  of  the  shields  of  Diatoms,  are 
found  in  the  Tertiary  and  beneath  our  present  peat-beds. 
Tlie  absence  of  Protophytes  from  the  Palaeozoic  rocks  may 
be  explaineil.  however,  by  the  fact  that  only  such  as  se- 
creted calcareous  or  siliceous  crusts  or  shields  could  under 
any  ordinary  circumstances  be  preserved.  These  may 
baVe  been  few  in  the  earlier  geological  ages,  or,  whiit  is 
more  probalile,  their  minute  and  delicate  shells  have  been 
obliterated  by  solution.  We  know  that  the  shields  of 
Diatoms  are  more  soluble  than  most  forms  of  silica,  and  it 
is  highly  probable  that  many  of  the  older  beds  of  flint  and 
chert  have  obtained  their  material  from  this  source.  It  is 
also  true  that  some  of  the  minute  plants  which  secrete 
lime,  and  which  have  usually  been  classed  as  -\lgtB,  may  be 
more  properly  considered  Protophytes.  These  abound  in 
our  present  seas,  and  probably  did  so  in  those  of  former 
ages ;  and  they  may  have  contributed  largely  to  the  forma- 
tiou  of  the  great  beds  of  non-fossiliferous  limestones  which 
make  up  so  much  of  the  Palaeozoic  series  of  rocks,  their 
individual  forms  being  here  entirely  lost.  Some  of  the 
most  important  Tertiary  deposits  composed  of  the  shields 
of  Diatoms  are  those  of  Bilin  and  Planitz  in  Bohemia, 
Richmond,  Va.,  and  Monterey,  Cal.  The  Desmids,  which 
M-e  not  siliceous,  are  frequently  found  in  flint,  dating  as  far 
back  as  the  Cretaceous  age,  but  Diatoms  are  much  more 
rare  in  such  circumstances.  The  minute  organic  forms 
found  in  the  chert  of  the  Corniferous  limestone,  figureil 
by  Diina,  and  considered  Protophytes,  are  thought  by 
some  microscopists  to  be  rather  animal  than  vegetable. 

2d.  Thallogkns. — The  Algte  now  abound  in  all  seas,  and 
their  remains  are  found  in  rooks  of  all  ages  from  the  Lower 
Silurian  to  the  present  time.  In  the  Lower  Silurian  strata 
sea-weeds  are  the  only  plants  of  which  wo  find  unmis- 
takable traces.  Tho  discovery  of  plants  of  higher  organ- 
ization in  the  Lower  Silurian,  and  even  in  tho  Cambrian 
rooks,  has  been  announced,  but  the  evidence  on  this  point 


is  at  least  doubtful.  A  largo  number  of  fossil  sea-wee<Ig 
have  been  described,  but  since  the  cellular  tissue  of  which 
they  were  composed  has  almost  uniformly  disappeared, 
.and  nothing  but  the  casts  of  their  external  forms  are  pre- 
served, their  relations  to  living  sea-weeds  are  obscure.  The 
plants  found  in  the  Cambrian  rocks  have  been  described  as 
species  of  the  genus  Eojilytnn.  In  the  Potsdam  sandstone 
what  seem  to  be  fossil  sea-weeds  are  met  with  (Puliciiplii/- 
eiis,  etc.),  but  their  true  nature  is  yet  doubtful.  In  tho 
limestones  of  the  Trenton  period  are  many  AlgiB,  de- 
scribed under  the  names  of  Pulnnjihi/cus,  Licrophycm, 
Biithutrephis,  Ph;/tnpsis,  Splienothillliix,  etc. 

In  the  Upper  Silurian  sea-weeds  are  common,  the  most 
iraiiortant  one  being  Arthrophijeitft  IJarlfuii,  a  characteristic 
fossil  of  the  Medina  sandstone.  In  the  Upper  Silurian  also 
begins  the  remarkable  genus  of  Fucoids  called  Spimphi/- 
ton,  which  runs  through  the  Devonian  and  Carboniferous 
svstems.  and  is  well  known  as  the  Camla-ijalli,  or  cocks- 
tail  Fucoid. 

In  tho  Upper  Devonian  and  Lower  Carboniferous  rocks 
is  found  a  singular  group  of  organisms  which  havo  been 
described  by  Prof.  Hall  under  the  name  of  llicti/iij,l,i/ton, 
and  another  no  less  remarkable,  called  Uphnntnn!,,  by 
Vanuxem.  The  true  relations  of  these  fossils  are  still 
doubtful,  though  they  arc  generally  thought  to  be  Alga. 
They  were  usually  conical  in  form,  frequently  peculiarly 
angled  and  tuberculated,  and  havo  the  surface  marked  by 
a  strong  rectangular  reticulation. 

In  the  later  geological  formations  the  Algos  become  more 
numerous,  and  approach  more  nearly  in  character  to  those 
of  tho  present  day.  About  50  genera,  including  more 
than  150  species,  of  these  fossils  havo  been  described  by 
different  authors.  To  these  should  be  added  S9  species  of 
Chara,  plants  allied  to,  and  sometimes  classed  with,  tho 
Aln-a;,  and  which  secrete  lime  in  their  tissues.  These 
latter  are  abundant  in  the  present  day,  and  from  their 
power  to  resist  decay  should  bo  perfectly  preserved  in  tho 
fossil  state ;  but  all  the  fossil  species  known,  except  one  or 
two  doubtful  ones,  are  Tertiary,  and  the  peeulitir  group 
which  they  form  had  probably  no  existence  previous  to 
that  age.  The  seeds  of  Chara — minute  spherical  or  oval 
bodics^marked  with  spiral  ridges— are  very  common  in  the 
Tertiary  beds,  but  similar  bodies  found  in  tho  Cornii'erous 
limestone,  and  considered  to  be  the  seeds  of  Chara,  are 
more  likely  to  prove  Foraminifera. 

The  Lichens,  so  abundant  at  the  present  day,  are  hardly 
known  in  the  fossil  state.  This  is  somewhat  remarkable, 
as  many  of  them  havo  hard  tissues  and  distinctly  defined 
forms,  such  as  would  naturally  be  well  p-  ^served.  They 
are,  however,  exclusively  terrestrial,  and  on  that  account 
were  much  less  likely  to  be  fossilized  than  'he  aquatic 
Thallogens.  It  is  also'frue,  as  suggested  by  Scbimper,  that, 
producing  no  deciduous  foliage  which  could  be  carried  by 
the  wind  into  lake  or  stream,  they  arc  not  likely  to  be 
found  except  on  the  trunks  of  trees  to  which  they  were 
attached.  Probably  careful  search  will  lead  to  the  dis- 
covery of  many  more  lichens  attached  to  fossilized  tree- 
trunks,  but  it  is  quite  certain  that  if  these  plants  had  been 
as  abundant  in  the  forests  of  the  Coal  period  as  in  those 
of  the  present  day,  they  would  have  been  found  in  con- 
nection with  the  perfectly  preserved  impressions  of  the  ex- 
ternal surfaces  of  trees  in  our  coal-mines.  We  are  there- 
fore justified  in  concluding  that  the  lichens  were  much  less 
abundant  in  the  Carboniferous  age  than  at  the  present 
time.  The  only  fossil  lichens  known  are  a  few  species 
found  in  amber"and  in  the  Tertiary  lignites.  Those  from 
the  amber  are  very  perfectly  preserved,  and  belong  to  the 
same  genera,  and  in  some  instances  to  the  same  species, 
with  the  lichens  most  common  in  Europe  and  America  at 
the  present  time.  .,     .   . 

Funo-i  are  almost  as  rare  as  lichens  in  the  fossil  state : 
po-sibir  for  the  reason  that  they  are  all  terrestrial,  and 
most  of  them  are  soft  and  perishable.  There  must  be  other 
reasons,  however,  why  they  are  so  rare,  or  we  should  have 
frequently  found  them  attached  to  the  tree-trunks  so  abun- 
dant in  the  coal-strata.  Quite  a  large  number  of  Fungi 
have  been  described  by  Unger,  Goeppert,  Hecr.  etc.,  chiefly 
the  smaller  forms  which  encrust  leaves.  These  are  .almost 
exclusively  from  the  Tertiary,  but  three  species  have  been 
found  on  the  leaves  of  ferns  and  cycads  in  the  Khajtic 
beds  of  Franconia.  and  as  many  more  .attached  to  ferns  and 
in  the  Coal  formation  of  Saxony.  A  few  small  species  have 
.also  been  found  in  the  amber.  The  fossil  described  by 
Lindley  and  Hielton  under  the  name  of  Poli/pontea  Bow- 
maiil,  found  in  the  coal-strata,  and  thought  to  be  a  fungus, 
is  almost  certainly  the  scale  of  a  ganoid  fish.  6yrom,/ce« 
ammonis  of  Goeppert,  a  minute  flattened  spiral  organism 
very  common  in  the  coal-measures  of  Europe  and  America, 
and  considered  a  fungus  by  Goeppert  and  Lesqucreux.  is 
undoubtedly  a  shell,  and  has  been  described  as  such  witn 
the  name  of  Spirorbis. 
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Anogena. — The  plants  of  this  group — which  include  the 
mos.ses  anil  Hepaticie — fono  a  must  cuuspicuous  feature  in 
tho  presi-nt  ve^^i-tation  of  the  world.  The  mosses  especially, 
with  their  immense  number  of  genera  aud  species,  and 
with  their  beautitul  and  varied  forms,  are,  in  the  tropical 
and  temperate  climates,  hardly  excelled  iu  numerieal  force 
or  interest  by  any  other  group  of  plants.  Tliey  cover  like 
a  carpet  millions  of  square  miles  ot  Iho  surface,  an<l  us  they 
produce  almost  unaided  the  beds  of  peat  which  stretch  con- 
tinuously through  great  areas  of  tiie  temperate  zouc,  they 
have  much  economical  as  well  as  scientific  importance. 
Tho  liverworts  are  luas  abundant  than  the  mosses,  but  they 
toM  arc  scattered  over  tlio  entire  habitable  glolie,  and  form 
a  loug  list  of  g.?ncra  and  species.  Such  being  their  devel- 
opment in  the  present  tlora,  it  has  been  a  mutter  of  much 
surprise  that  no  traces  of  the  Auogens  are  found  in  any  of 
tho  older  geoIo;^icai  formations.  Itoth  mosses  and  liver- 
wort.-' occur  in  considerable  abundance  in  the  Tertiary 
strata,  especially  in  the  amber  and  lignite,  to  the  formation 
of  the  latter  of  which  they  seem  to  have  contribute  t  largely. 
The  species  of  mosses  and  liverworts  fou'id  in  the  amber 
are  so  perfectly  preserved  that  their  generic  and  specifio 
characters  may  often  be  determined  with  accuracy:  and  it 
is  an  interesting  fact  that  all  the  species  so  determined  are 
closely  a!lied  to,  and  some  are  identical  with,  those  now 
growini;  in  Kuropc.  The  ^f'tl^rhantiu  poft/morphft,  a  liver- 
wort^  is  perhaps  the  most  widely  distributed  of  all  living 
plants.  This  would  indicate  that  the  species  has  been  long 
in  existence,  but  it  has  not  been  certainly  recognized  as 
fossil  except  in  extremely  modern  travertine.  An  Eocene 
species,  however  {.Unrrhnnflft  St2Z'iniujn^l>t),  closely  resem- 
bles it,  and  may  have  been  its  progenitor. 

The  entire  absence  of  Anogens  from  the  older  floras 
proves  that  these  plants,  tliongh  so  low  in  tho  scale,  arc  of 
quite  modern  date — a  fact  not  without  interest  aud  signif- 
icance in  the  history  of  plant-life  on  the  globe. 

Acrof/ent. — Although  the  Ferns.  Lycopods,  ami  Equiseta 
are  numerously  represented  in  our  present  tlc»ra,  they  are 
perhips  nowhere  predominint  forms  of  vegetation,  and 
generally  hold  not  only  a  sui)ordinato  but  an  insignificant 
place  in  tho  local  living  floras.  These  plants  are,  however, 
worthy  of  great  respect,  if,  as  in  human  families,  age  can 
make  them  respectable,  since  wo  have  reason  to  believe 
that  they  constituted  tho  first  forms  of  terrestrial  vegetation 
which  existed  on  the  globe.  Like  many  other  ancient 
families,  too,  they  have  seen  hotter  days,  for  both  in  nuin- 
bors  and  dimensions  they  arc  now  but  ignoble  representa- 
tives of  the  varied  anrl  beautiful  flora  which  their  progeni- 
tors formed  on  the  continents  of  Devonian  antl  Carbonifer- 
ous age.  They  then  developed  into  families,  genera,  ami 
hundreds  of  species  altogether  unknown  at  the  present  day, 
maay  of  which  held  individuals  that  in  dimensions  and 
beauty  are  scarcely  cxcoeilcd  by  our  most  majestic  forest 
trees.  Of  the  three  groat  orders  united  in  this  class,  tho 
Lycopods  seem  to  have  been  tho  first  in  point  of  time,  as 
alsy  in  their  subsequent  development.  These  are  now  rcp- 
reseri'ed  by  the  species  of  Li/cnpodium  (ground-pine),  of 
whi(!h  all  are  stnall.  Tho  first  traces  of  Lycopods  are  found 
in  tlie  Upper  Silurian  rocks  of  ('anada,  England,  (lerrnany, 
an  1  Bohemia.  These  were  tho  forerunners  of  the  L<.-pido- 
den  Ira,  tho  groat  scaly-truriked  trees  of  the  coal-flora.  In 
tho  Djvonian  ag^  tho  Lycop  ds  were  excelled  both  in  num- 
bers and  size  by  tho  ferns  and  conifers,  but  in  tho  coal-flora 
lh\v  overshadowed  all  other  forms  of  vegetation.  Tho 
Lepidodendrnds,  of  many  goner.i  and  species,  were  hero 
associated  with  perhaps  as  many  kinds  of  Sigillariie,  whoso 
fluted  and  reticulated  stems  attained  equally  gigantic  di- 
mensions. There  were  aI':o  Lycopods,  Imt  ot  higli  organi- 
zation, appro:iching  tho  (iymnoHpernis  in  structure.  At  the 
close  of  the  PaUeo/.oic  ages  tho  I^ycopods  Bcem  to  have 
nearly  diaappeareil,  as  no  important  member  of  tho  group 
has  boon  found  in  tho  iMosozoic  or  Tertiary  rocks.  Tlio 
ferns  first  made  their  appoaraneo  in  Devoniiin  strata, 
whore,  without  any  preliminary  history  now  kntiwn  to  us, 
they  suddenly  acquired  greater  relative  and  absolute  im- 
portance than  they  have  at  the  present  day.  In  the  .Middle 
and  Upper  Devonian  tree-ferns  were  already  numerous,  and 
attained  greater  dimensions  than  any  now  living.  We  find 
traces  also  hero  of  consi<lerablo  variety  among  (hem,  as 
shown  by  the  structure  of  Ihoir  trunks.  The  smaller  ferns 
wore  also  probably  abundant  In  the  Middle  Devonian, 
though  circumstances  wore  not  favorable  tnlheir  preserva- 
tion, the  trunks  of  the  tree-ferns,  wave-worn  and  flouted 
far  from  their  plae<!S  of  origin,  alono  remaining  to  repre- 
sent (ho  flora  of  which  they  formed  part.  Of  the  ferns  of 
tho  Up|)er  Devonian  and  Carboniferous  several  hundred 
species  have  been  di'seribeil  ;  and  everything  indieates  that 
they  formed  a  mueh  more  highly  organized,  diversified,  and 
beautit'ul  group  of  plants  than  the  fern-flora  of  tlie  present 
day.  In  tho  Mi-sozoic  and  Tertiary  rooks  the  rouminn  of 
ferns  abound  wherever  cireunislanees  favored  tlu-ir  preser- 


vation, though  we  nowhere  find  in  these  later  formations 
anything  like  the  number  and  variety  obtained  from  tho 
coal-measures.  This  is  doubtless  in  part  due  to  the  pecu- 
liar ctmditions  under  which  tho  coal-beds  were  formed — 
conditions  which  caused  a  large  part  uf  the  then  existing 
species  to  be  preserved ;  and  yet  iu  the  Mesozoic  and  Ter- 
tiary strata  e()al-bed3  exist  which  rival  the  more  ancient 
ones  in  thickness  and  extent,  but  the  number  of  species  of 
ferns  found  in  them  is  comparatively  small.  The  poverty 
of  the  roof-stones  of  the  Cretaceous  and  Tertiary  Hgnite- 
bcds  in  fern  impressions,  as  compared  with  these  overlying 
the  coal-strata,  will  strike  the  most  superficial  observer. 
We  may  therefore  conclude  that  the  Ferns,  like  their  asso- 
ciates, the  Equiseta  and  Lycopods,  reached  their  golden 
age  in  the  Carboniferous  period.  The  Equiseta — of  which 
we  now  have  a  few  humble  forms  in  our  scouriiig-rushes — 
almost  universal  in  distribution,  but  all  small,  attained  in 
the  Devonian  and  Carlioniferous  ages  nearly  the  dimensit.ns 
of  forest  trees,  and  also  numerically  formed  one  of  the  most 
important  elements  iu  the  flora.  These  were  the  C«^rt;/n'(e», 
so  abundant  in  the  coul-slrata.  and  the  allied  An(f-r<iphyl- 
litcHy  SphfuophyUnm,  Avnultiriu,  etc.  In  the  Mesozoic 
ages  species  of  the  genus  Ei/uiKvtnm  seem  to  have  existed, 
and,  we  may  say,  to  have  flourished,  since  their  trunks 
sometimes  attained  the  diameter  of  five  or  six  inches,  but 
the  Calamites  and  their  allies  had  then  altogether  disap- 
peared— destroyed  by  the  same  influences,  doubtless,  that 
ended  the  existence  of  their  Carboniterous  associates,  Lepi- 
(ltj(/*ii)lron  and  Si<iiH(tri(u  In  Tertiary  times  the  P-quiseta 
were  larger  and  more  numerous  than  now,  but  had  already 
shrunk  to  be  an  altogether  unimportant  jiortion  of  the 
flora.  The  history  of  the  order  Acrogens,  so  far  as  we  can 
trace  it,  is  in  strong  contrast  with  that  of  the  other  groups 
of  Cryptogams,  as  they  seem  to  have  begun  at  a  very  early 
period  in  the  world's  history  with  a  degree  of  development 
— as  regards  numbers,  magnitude,  and  rank — far  beyond 
what  they  have  at  the  present  day;  and  after  maintaining 
their  importance  through  two  great  geological  ages,  they 
lost  it  as  suddenly  as  it  was  acquired.  In  later  times  they 
have  fallen  lower  and  lower,  until  they  now  have  compara- 
tively few  representatives,  an<l  these  have  degenerated,  not 
only  in  size  and  in  numbers,  but  in  botanical  rank. 

Eniivffrns.  —  The  great  group  of  endogenous  plants, 
among  which  arc  tho  jialms.  the  lilies,  and  the  grasses,  now 
includes  some  of  tho  most  beautiful  forms  of  vegetable  life. 
They  give  character  to  the  vegetatifui  of  many  jtarts  of  tho 
earth's  surface,  and,  since  they  include  the  cereals,  wc  must 
consiiler  them  as  of  as  great  value  to  man  and  animals 
as  any  other  botanical  group.  This  interesting  flora,  in 
striking  e<intrast  with  the  last  nuntioned.  is  of  compara- 
tively modern  date,  and  is  now  at  its  period  of  greatest 
development.  Some  doubt  has  been  expressed  in  regard 
to  tho  date  of  tho  appearance  of  nionocotyledonous  plants 
on  tln!  globe,  but  up  to  the  jtresent  time  very  few  traces  of 
them  have  been  fmiiid  in  Palaeozoic  rocks.  That  this  order 
existed  and  contained  flowering  plants  in  the  Carboniferous 
age,  seems  proven  by  the  discovery  of  a  flower-spike,  called 
PothuviitH,  in  tho  coal-measures  of  Scotland.  In  the  Tri- 
assic,  Jurassic,  and  Cretaceous  formations  they  are  reprc 
sented  by  many  genera  belonging  to  tho  families  of  tho 
yuccas,  the  gerew-])ines,  and  the  palins,  wliile  the  (iraini- 
nese  and  CyperacciU  —  the  great  inferior  families  of  the 
order — do  not  appear  earlier  tiian  tho  Tertiary.  I'alms 
appear  in  the  Cretaceous,  and  have  been  found  in  strata  of 
this  ago  in  various  parts  of  America  and  Europe.  The 
oldest  nqiresentatives  of  the  fiiniily  are  fan-palms,  of  tho 
genus  Sitittl,  similar  to  those  growing  in  our  Soufliern 
States.  In  the  Tertiary  age  the  nionoeotylednnous  flora 
rapidly  expanded  until  it  assumed  great  iniportanee.  and 
we  find  there  remains  of  a  large  number  of  species  of 
grasses,  sedges,  lilies,  etc.,  together  with  the  earlier  aj'pear- 
ing  and  higlier  groups  already  inenlionrd.  We  thus  see 
that  the  Endogms  are  not  only  of  nindern  date,  but  that 
they  begin  in,  and  continue  through,  the  Mesoxoio  ages, 
represented  only  by  thfir  highest  groups,  the  inferior  fami- 
lies coming  in  at  a  later  date. 

JSrutftitM.  —  Full  deseri)ili<'ns  of  all  known  exogenous 
plants  could  not  be  given  in  Ibis  entire  work,  as  they  niiiko 
up  mueh  the  greater  vohinio  of  tho  present  vegetation  of 
the  globe.  Tho  time-history  of  this  group  may,  however, 
be  much  more  briefly  written,  as  they  for  Hie  most  part 
belong  t(t  the  jiresent  or  to  a  Mry  recent  geological  ago. 
Of  the  higher  division  of  the  Exogens— the  Angiosperms 
— no  unquestionable  Irnees  have  been  found  in  rocks  older 
than  tlie  Cretaceous.  There  they  came  in — as  it  npprnrs 
to  us,  sthldenly  iind  in  great  force  and  variety — and  brforo 
the  einso  nf  the  Cretaceous  age  llo-y  had  beeome  the  pn- 
duminating  tyi>e  id"  vegetation,  and  tho  flora  of  the  v.orld 
:' hnil  assumed  nearly  its  present  aspect.  During  the  Ter- 
j  tiarv  epochs  considerable  additions  were  made  to  tho  group  : 
among  wliieh  nre  to  be  mirnbeml  mtne  of  the  most  beauti- 
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ful  and  useful  of  flowering  and  fruit-producing  plants,  and 
such  as  were  best  adapted  to  supply  the  wants  of  the  great 
mammalian  fauna  that  came  on  to  the  stage  with  them,  and 
finally  of  man,  the  last  aud  crowning  member  of  the  class. 
The  iuft-rior  order  of  Exogens — the  Gjmnosperms,  which 
include  the  conifers  and  cycads — have  had  a  very  different 
history,  and  one  that  offers  another  striking  exception  to 
the  gcneriil  order  of  progress  which  has  prevailed  in  the 
organic  world  —  viz.  from  the  lower  to  the  higher,  the 
simple  fo  the  more  complex.  The  conifers  apparently 
began  their  existence  among  the  first  terrestrial  plants,  per- 
haps ai^  far  hack  as  the  later  epochs  of  the  Upper  .Silurian 
age.  In  the  Devonian  they  existed  in  considera)iIe  num- 
bers and  attained  largo  size,  as  numerous  silicified  trunks 
of  coniferous  trees  have  been  found  in  the  lower  sandstones 
of  Gaspc  and  in  (he  Middle  aud  Upper  Devonian  rocks  of 
New  York  and  Ohio.  These  have  been  described  under  the 
names  of  Pvototaxites,  Dadoxj/fnn,  Nematoxi/hm,  Ormoxif- 
foil,  etc.;  the  first  of  these  is  supposed  hy  Dr.  Dawson — 
as  its  name  indicates — to  have  an  affinity  "with  the  modern 
Taxinere.  Dndoxiflon  is  allied,  by  the  peculiar  character 
of  its  dotted  tissue,  to  the  Arauearias.  which,  it  may  bo 
said,  constituted  the  most  important  group  of  conifers  in 
both  Pa!i«ozoic  and  Mesozoic  times.  Prof.  Bawson  refers 
the  fossil  woods  found  in  the  Upper  Silurian  rocks  of  both 
England  and  Canada  to  his  genus  PrototaxitPH,  but  by  Mr. 
Carruthers  these  are  considered  as  more  probably  the  re- 
mains of  Fucoids.  In  the  Carboniferous  age  Araucarian 
conifers  were  abundant,  and  probably  covered  tho  high- 
lands surrounding  the  eoal-marshos  with  forests  not  unlike 
the  pine  forests  of  the  present  day.  In  the  Mesozoic  ages, 
Wnlchin  of  tho  Permian.  Voffzia  of  the  Triassic,  and 
Cuiiiiitiijhiimitrs,  etc.  of  the  Jurassic  and  Cretaceous, 
brought  down  tho  Araucarian  lino  to  the  Tertiary,  where 
the  Sequoias  in  their  great  development  formed  tho  culmi- 
nating group  of  this  series.  The  few  living  species  of 
Seqnni'n  ii.nd  Avancaria,  such  as  the  "  red-wood  *'  and 
"mammoth  trees"  of  California  and  tho  Norfolk  Tshind 
pine,  adord  us  some  indication  of  tho  grandeur  and  beauty 
of  the  forests  which  in  ancient  times  were  formed  by  this 
group.  The  pines  aud  the  firs  (  /V?(hs  and  Ahi'cx)  apparently 
began  in  the  Cretaceous  age,  since  when  they  have  been 
constantly  increasing  in  importance,  until  they  now  con- 
stitute by  far  the  larger  part  of  the  coniferous  vegetation 
of  the  earth.  Of  the  history  of  the  other  groups  of  coni- 
fers our  limited  space  forbids  more  than  the  briefest  notice. 
The  yews  made  their  appearance  in  the  Tertiary,  where 
the  remains  of  four  or  five  species  have  been  found.  Pndn- 
cnrpwf — a  genus  now  represented  by  60  species  inhabiting 
the  tropics — began  in  the  Mesozoic  ages,  and  was  quite 
abundant  during  the  Tertiary.  The  genus  Xnn>,  of  which 
there  are  eight  living  species,  began  in  the  Tertiary,  and 
acquireil  there,  at  least,  as  great  importance  as  it  has  now. 
T'txtxfhim  began  in  the  Middle  Tertiary,  apparently  with 
the  two  sppcies  that  are  now  so  widely  spread  over  the 
North  American  continent.  The  arbor-vita?  {  Thui/a),  with 
its  allies,  liiota,  Thiii/opsis,  etc.,  began  in  the  Mesozoic 
ages,  where,  as  in  the  Tertiary,  they  constituted  a  striking 
and  important  feature  in  the  flora.  Gfi/ptontmbns,  one  of 
the  most  beautiful  and  widespread  conifers  of  the  Tertiary, 
is  now  ri'[)rescnted  by  a  single  species  growing  in  China. 
Sa/inburin  (the  ginko.  one  of  the  most  remarkable  of  living 
conifers)  began  in  the  Cretaceous,  and  was  apparently 
widespread  and  flourishing  in  the  Tertiary  age.  It  has 
now  but  a  single  representative. 

The  Cycads,  which  apparently  connect  tho  conifers  with 
the  palms  and  ferns,  made  their  first  appearance  in  the 
Carboniferous.  To  this  group  tho  very  abundant  coal- 
plants  kniiwn  as  JVte'j^fenithin  and  Cnrdnites  jirobably  be- 
longeil.  ami  we  have  reason  to  believe  that  the  flowers  and 
fruit  of  the  latter  are  known  as  Anfhofithes  and  Cardio- 
carpou.  In  the  Mesozoic  ages  the  Cycads  became,  if  not 
the  predominating,  at  least  ihe  most  characteristic,  forms 
of  vegetation.  They  then  replaced  the  gigantic  Acrogens 
of  the  roal-flora.  and  reached  their  golden  age.  which  in 
botanical  hisfory  is  called  the  **  ago  of  Cycads."  This  ex- 
tends from  the  beginning  of  the  Triassic  to  the  middle  of 
the  Cretaceous  age,  when  the  Cycads  were  overshadowed 
and  almost  exterminated  by  the  development  of  their  con- 
geners the  conifers,  and  the  advent  of  the  Angiosperras. 
In  Tertiary  time  the  Cycads  filled  the  same  subordinate 
position  in  the  vegetable  world  that  they  now  occupy. 

Atiffitinpfirms. — The  details  of  the  history  of  this  highest, 
most  modern,  and  prevailing  type  of  vegetation  would  oc- 
ciijiy  far  more  space  than  the  necessary  brevity  of  this 
article  will  allow.  This  subject,  indeed,  more  properlv 
belongs  to  recent  botany,  and  will  be  found  referred  to 
elsewhere.  As  has  already  been  mentioned,  the  Angio- 
pportns  miike  their  appearance  abruptly  in  great  numbers 
in  the  ujiper  part  of  the  Cretaceous  formation.  The  minor 
and  herbaceous  elements  in  this  flora  have  left  almost  no 


traces,  and  our  view  is  limited  mainly  to  tho  arborescent 
vegetation.  Thi^^  we  find  to  have  assumed  at  once  nearly 
the  aspect  of  that  of  the  present  day.  A  largo  number  of 
living  genera  formed  part  of  the  first  broad-leaved  forests 
of  which  we  have  any  knowledge.  Quemift,  Populus,  Pla- 
tanu8,  Salix,  F(uju8,  Sittsrt/ras,  Liriodcndron,  MagnoUay 
Liqutdamhar,  liftnla,  Ficuo,  Acer,  JurjhiuH.  and  a  number 
of  other  living  genera,  wore  hero  well  represented.  Special 
interest  attaehcs  to  certain  members  of  this  group — namely, 
Mofpioliaj  PlatanHBy  Liriodcndron,  SnasafraH,  and  Liqnid- 
ambar — as  the  living  species  of  the  genera,  though  few 
in  number  and  restricted  in  their  range,  include  some  of 
the  noblest  and  most  beautiful  of  living  trees,  and  they 
were  formerly  much  more  numerous,  and  were  spread  over 
North  America,  Europe,  and  perhaps  Asia.  Liriodcndron 
has  but  one  living  species,  but  tho  genus  began  in  tho  Cre- 
taceous in  America,  aud  in  tho  Miocene  Tertiary  age  a 
species  hardly  diff"erent  from  our  tulip  tree  grew  in  Green- 
land, Iceland,  and  on  the  continent  of  Europe  as  far  south 
as  Italy,  i^nssnfras  has  now  but  two  living  species— one 
growing  in  North  America,  tho  other  in  Java;  hut  this  is 
also  a  genus  that  dates  liaek  to  the  Cretaceous,  and  was  the 
associate  of  the  tulip  tree  during  the  Tertiary  in  Europe 
and  the  Arctic  regions.  The  Mtujuolias  have  been  a 
marked  feature  in  the  American  forests  ever  since  the  ad- 
vent of  tho  Angiosperms  in  the  Cretaceous.  They  were 
also  common  in  Euro])o  during  tho  Tertiai-y,  and  traces  of 
them  have  been  found  there  in  tho  Upper  Cretaceous  rocks, 
but  none  are  now  living  there  unless  introduced.  America 
has  now  two  '"planes,"  both  n(d)le  trees,  but  species  of 
Platanns  were  growing  hero  in  tho  Cretaceous  age,  and  in 
the  Tertiary  were  other  species,  two  of  which  hiid  leaves 
sometimes  eighteen  inches  in  diameter;  and  they  must 
have  been  much  more  imposing  than  those  now  living. 
Hence,  we  see  that,  like  our  grandest  conifers,  tho  Se- 
quoias, some  of  the  most  beautiful  of  our  broad-leaved 
forest  trees  are  only  the  lingering  remnants  of  a  splendid 
arborescent  flura  which  covered  our  continent  in  past  ages. 
Flovns  of  the  Different  (reolof/icrd  A;/rf, — In  the  preced- 
ing notes  the  life-history,  so  far  as  it  is  known,  of  each  of 
the  more  important  groups  of  plants  has  been  briefly 
sketched.  A  few  words  are  yet  neerled,  descriptive  of  the 
grouping  of  jilants  in  the  different  geological  ages,  in  order 
to  convey  a  definite  idea  of  tho  changes  that  have  t&,ken 
place  in  the  vegetation  of  the  globe. 

Eoziiir  Ffora. — No  distinct  tracts  of  plants  have  yet  been 
found  in  the  Eozoic  rocks,  and  it  is  doubtful  whether  any 
such  will  ever  be  discovered,  since  their  met.amor]>hism  is 
so  complete  that  their  fossils  of  all  kinds  have  been  pretty 
much  obliterated.  We  find,  however,  in  tho  Laurentian 
rocks  beds  of  graphite  wliich  rival  in  magnitude  tho  coal- 
beds  of  later  date,  and  everything  indicates  that,  like  beds 
of  coal,  they  have  been  formed  from  vegetable  tissue. 
Wliether  the  plants  from  which  this  carbon  was  derived 
were  terrestrial  ur  aquatic,  we  have  no  means  of  determin- 
ing, but  the  purity  of  the  deposits  is  in  some  cases  such  that 
it  seems  almost  impossible  that  they  could  have  been  marine. 
Prof.  Hunt  has  suggested  that  these  beds  of  graphite  may 
be  of  animal  origin,  but  wo  have  no  example  in  subsequent 
geological  history  of  the  accumulation  of  animal  carbon  in 
anything  like  such  quantity  and  purity. 

Cambrian  Flora. — Many  so-called  Fucoids  occur  in  tho 
Cambrian  rocks  of  England,  but  they  are  for  the  most  part 
casts  of  annelid  burrows.  In  the  '' fucoidal  siindstone"  of 
the  Lower  Cambrian  of  Sweden  and  in  the  Arenig  rocks  of 
Wales  unmistakable  plant-remains  are  found  which  have 
been  described  as  Exogens.  and  given  the  name  Eophyton. 
The  true  character  of  these  fossils  is,  however,  very  doubt- 
ful, and  they  aiford  no  satisfactory  proof  of  the  existence 
of  higher  plants  than  sea-weeds  in  this  age. 

Lower  Si/nrinn  Flora. — As  has  been  mentioned,  all  the 
plants  of  the  Lower  Silurian,  so  far  as  yet  known,  are  Fu- 
coids. These  are  quite  abundant,  but  generally  show  no 
traces  of  structure,  and  their  aftinities  cannot  be  definitely 
determined.  Certain  casts,  apparently  of  plant-stems,  found 
in  the  Lower  Silurian  rocks  near  Cincinnati,  have  been  pro- 
nounced by  Lesquereux  to  be  species  of  Sifpllaria,  but  this 
conclusion  is  not  sustained  by  any  evidence  yet  adduced. 
Carbonaceous  matter  is  extremely  abundant  in  some  por- 
tions of  the  Lower  Silurian  system,  especially  in  the  Utica 
slate,  but  it  is  there  apparently  derived  from  Fucoids,  or 
perhaps  from  animal  organisms.  In  the  Lower  Silurian 
rocks  of  Ireland  beds  of  anthracite  oceurfrom  one  to  twelve 
feet  in  thickness,  sufiiciently  pure  to  be  used  as  fuel,  but 
no  distinct  plant-impressions  are  associated  with  them. 

Upper  Silurian  Flora, — Up  to  the  present  time  most  of 
the  plants  taken  from  the  Upper  Silurian  strata  are  unmis- 
takably sea-weeds.  Prof.  Dawson  has,  however,  reported 
the  discovery  of  Psilophytnn  m  the  (lasp^  limestones,  and 
this  genus,  which  is  hirgely  developed  in  the  Devonian,  is 
either  a  Lycopod  or  a  connecting  link  between  the  Ljco- 
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pods  and  Ferns.  Lycopodiaceous  plants  have  been  discov- 
ered by  (ieiuitz  in  the  Upper  Silurian  of  Lobenstein.  <ier- 
inany,  and  by  Uarran  Je  in  Bohemia  :  yo  that  we  have  satis- 
factory evidence  of  the  existence  of  land  plants  near  the 
closo  of  the  Silurian  age. 

Dfvoniun  Floni. — Fucoids  are  abundant  in  the  Devonian 
rocks,  and  some  of  them  have   been   already  refcrre<l  to 

{Spirop/ii/tuu,  Dicti/op/iytoH,  Aphanteiiiui,  Qtc),  In  tho  Cor- 
nii'erous  limestone  of  Ohio  several  tree-ferns  and  branches 
of  Lfpitltidrnilrtm  have  been  fouml,  which  wi-re  probably 
floated  from  an  island  situated  where  Cincinnati  now  is. 
These  indicate  tho  existence  of  a  highly  ori^anized  acro- 
genous  flora  on  the  land  at  that  time;  ami  it  is  almost  cer- 
tain that  these  arborescent  plants  wore  a.ssociated  with 
many  smaller  species  of  which  no  traces  have  yet  been  dis- 
covered. Ill  the  Middle  an<i  I'ppcr  Devonian  tho  remains 
of  an  abundant  and  varicil  flora  have  been  met  with  in  dif- 
ferent countries,  especially  in  New  York  and  Caiiatla.  From 
these  localities  Prof.  Dawson  has  obtaineii  and  described 
more  than  HH)  species,  which  include  various  conifers  already 
enumerated,  and  species  of  most  of  the  jreiiera  of  plants 
found  in  tho  ooal-Hora.  Devonian  plants  have  also  been 
found  at  Perry,  Me.,  at  Lewis's  Tunnel,  W.  Va.,  and  at 
various  loi-alities  in  Ireland  and  Scotlaini.  The  most  strik- 
ing features  in  this  Djvimian  flora  are  the  many  f^encra  of 
conifers  and  tree-ferns,  and  especially  tiie  species  of  /Vj'- 
/«/»/) //^o»,  the  latter  nowhere  occurring  in  rocks  of  later  date. 
The  species  of  LfplilodpHflrou,  SitjUl'irin,  Siiriufjitdeudron, 
etc.  are  comparatively  few  and  small,  and  it  is  evident  tliat 
in  tho  Devonian  llora  the  Ferns  constituted  a  uiueh  more 
important  clement  than  the  Ijvcopods,  both  as  rej^ards 
numbers  and  size.  From  the  Hamilton  beds  of  Western 
New  York,  Prof.  Dawsun  has  received  sj>eciniens  of  fossil 
(  wooil  which  he  has  described  under  the  name  Sifrin'/oriffon, 
\  and  bas  refcrrcl to  the  Angiospcrms.  Further  observation 
is  requirt^d,  however,  before  the  existence  of  plants  of  this 
order  in  the  Devonian  age  can  be  considered  a^n  proven. 

Cnrhuuif^ruHH  F/nra. — The  flora  of  this  age  is  now  so 
well  kTiown  that  no  detailed  description  of  it  is  here  neces- 
sary. Im-hiding  stems,  leaves,  and  fruits,  the*  number  of  spe- 
cies of  plants  already  described  from  the  ('arboniferous  sys- 
tem exceeds  .'lOO.  Of  these  by  far  the  larger  part  arc  Ferns, 
of  which,  however,  the  arborescent  forms  seem  to  have  been 
rare.  The  next  group  in  im])ortanee,  and  far  exceeding  tho 
Ferns  in  dimensions,  are  tlie  Lycopods,  represented  by  Lr- 
pidit'l'inlrou,  Siffifhtn'n,  etc.  After  these  come  tho  AV/iii- 
HetiT,  including  the  genera  Catttmitefi,  (■nlumodnidron,  Ati- 
frrophi/f/itfH,  Sphp.nophifffnm,  Annulnria,  Volkmnnnidy  Ifnt- 
tonia,  etc.  Some  of  this  group  were  arborescent  in  their 
habit,  while  others  were  afiuatic,  either  immersed  or  float- 
ing. These  singular  plants  must  have  constituted  a  pecu- 
liar and  beautiful  feature  in  the  Carboniferous  flora,  and 
one  of  which  we  can  get  no  aderiuate  idea  from  our  little 
scouring-rushes.  The  Cyeads  were  apparently  represented 
in  the  coal-flora  by  (■iirdititvH,  Nfef/tf^rnt/tlti.  Whitfltmifti, 
etc.;  th«!  Knclogens  by  a  few  flowering  ]»lanls.  The  coni- 
fers were  unquestionably  abunclant  during  the  Carbonifer- 
ous age,  and  grew  to  the  size  of  our  pines.  Tliey  belonged, 
however,  to  the  Araucarian  branch  of  the  family.  Tliey 
were  for  the  most  part  confined  to  tho  highlands,  where 
their  trunks  and  leaves  were  rarely  ])reserved;  but  in  tho 
sandstones  of  the  coal-measures — which  mark  periods  of 
inumlation — their  silieified  trunks  are  not  unlVequently 
I  met  with.     Tho  fossil  fruits  founil  with  llu'  coal-plants  are 

I  often  exceedingly  numerous,  ami  mainly  belong  to  tlio  gen- 

era 'friifmnrnr/ttni  and  i'milltniirpon.  Of  these,  the  first  has 
been  (Mtiipared  to  tlnr  fruit  of  SnUnhitria,  and  lienec  has 
Iku'u  snpposctl  to  belong  with  some  coniferous  phitit  ;  but 
no  known  conifer  is  corrospou'lingly  aliundant,  ami  these 
nuts  were  probably  home  by  some  of  the  species  of  Sii/i'f- 
fitn'ii,  whitdi,  lis  has  been  stated,  scoins  (o  bo  inlermediato 
between  the  Lyeopotln  iiuf\  (Jy mnosperms.  The  i'nrdio- 
vnrp't  were  probiitdy  the  Heed-vesKclsof  C<>rdfiit*-i,  a  ('yoad. 
The  l*rrm\fin  jltnui  is  essentially  a  continuation  of  that 
'  of  tho  Carboniferous  period,  and  no  paliiMintological   rea- 

sons exist  for  separating  the  two  formation'^. 

The  Trimi^ir  t'htra.^Vi\Hs'u\\r  from  the  I'lila'ozoic  fr)  the 
Mesozoie  ages,  we  enter  a  new  worbl,  Ixjlh  as  regards  plants 
and  animals.  The  most  nolicenbte  trees  of  the  Tri'is  are  the 
peculiar  conifers  .\fhrrtin  and  VidtzSn.  They  are  both  Aran- 
earians,  but  (|uit(>  ditlerimt  from  (hor<t>  which  preceded  and 
followed  them.  I'"erns  were  nunierous  in  the  Triiis-'ic  ug»', 
but,  as  we  infer  l'ri>m  the  coII<;cti(tns  made  in  the  eon  I -basins 
of  Richmond  and  Lou  Itronccs,  I  hey  were  for  (he  most  part 
of  different  genera  from  those  found  in  the  ('arboniforous 
rocks.  They  were  also  very  much  less  numerous.  The  Ch- 
IniiiitvH  of  the  Carlioniferoiis  age  h;ive  a  feeble  repi-i'seiila- 
tion  in  the  Triassie,  but  these  die  out  and  give  place  to 
true  ICffniHrtn.  The  great  Lycopodn  of  the  eoal-poriod 
seem  to  have  nil  perished  nt  the  close  of  the  Paboozoic 
ages,  as  wo  find  no  traces  of  tliem  in   tlie  TrinH'*le.     The 


roost  conspicuous  and  charactoristic  feature  in  the  Triassio 
flora  is  the  great  development  if  exhibits  of  the  family  of 
Cyeads.  These  were  so  numerous,  so  varied  ancl  showy, 
that  they  have  caused  tho  chapter  of  botanical  history 
which  includes  the  Trlassic  and  Jurassic  ages  to  bo  en- 
titled the  "  reign  of  Cyeads."  The  flora  of  the  Trias  has, 
as  yet,  been  imperfectly  studied  in  America,  but  large  col- 
lections of  Triassie  plants  have  been  made  in  the  coal- 
basins  of  Richmonil,  Va.,  Deep  and  Dan  Rivers,  N.  C,  at 
Los  Itronces,  Sonorn,  and  at  .Abiquia,  N.  M.  Descriptions 
of  these  have  not  yet  been  published,  but  they  form  a  flora 
essentially  like  that  of  the  Trias  in  the  Old  World,  being 
composed  of  the  same  genera,  and  in  part  of  the  same  spe- 
cies. Tho  most  striking  of  American  Triassic  plants  are 
Cycadsof  the  genera  Otozamitm,  Pndozoniitc*/,  nn<\  I'tcruznm- 
iteit,  and  also  the  great  monopbyllous  Ferns  (  7vni/o/>/erM). 
Silieified  trunks  of  coniferous  frees  are  in  some  places  ex- 
ceedingly abundant  in  the  American  Trias,  and  show  that 
forests  of  gigantic  trees  covered  portions  of  the  continent 
in  that  age.  Not  a  trace  of  an  Angiospcrin  has,  however, 
as  yet,  been  found  among  all  the  Triassic  ])lants. 

The  Jiirn^nic  flora, — No  Jurassic  plants  have  yet  been 
met  with  in  America,  but  in  the  Old  World  a  long  list  of 
genera  and  species  has  been  made  from  tbo^e  taken  from 
the  Lias  and  Oolite  of  England  and  the  Jura  of  the  Con- 
tinent. In  all  its  most  ebaractcristie  features  the  .Jurassic 
flora  resembles  the  Triassic,  and  their  dlfTercnces  arc  too 
much  matters  of  detail  to  be  enumerated  here. 

Thp  Creffirrous  Flora. — During  the  first  half  of  tlie  Cre- 
taceous ago  the  Cyeadaeeous  flora  of  the  Trias  and  Jura 
seems  to  have  continued  without  marked  change.  At  the 
period  of  the  deposition  of  the  Lower  Cretaceous  strata  of 
America— equivalent  to  the  Middle  Cretaceous  of  Europe 
— a  revolution  had.  however,  taken  place  in  the  jiliint-lifo 
of  the  globe,  and  the  "reign  of  Angiospernis  "  had  been 
inaugurated.  In  the  Lower  Cretaceous  samlsloncs  of  New 
Jersey,  Kansas,  and  the  Far  West,  tho  remains  of  at  least 
100  species  of  arborescent  Angiospernis  have  been  found, 
and  with  these  scarce  a  trace  of  Cyca<ls.  and  very  few 
Ferns.  This  formation  is  the  result  of  the  invasion  of  the 
continent  by  the  sea,  and  the  accumulation  along  the  ad- 
vancing sbore-line  of  beds  of  sand  wliieh  included  leaves 
and  tree-trunks,  washed  from  the  neigbb(tring  land.  Wo 
have,  therefore,  in  this  deposit  proof  that  between  the  time 
of  deposition  of  the  Upper  Triassic  strata  and  the  forma- 
tion of  the  first  of  our  series  of  Cretaceous  rocks,  the  conti- 
nent was  overspread  with  forests  of  broad-leaved  trees 
which,  in  size  and  variety,  rivalled  the  forest  gro\vth  of  tho 
present  day  ;  and  also  that  in  this  ancient  forest  were  oaks, 
sycamores,  magnolias,  beeches,  willows,  and  other  genera 
which  are  among  tho  most  common  and  clniracteristic  trees 
of  our  present  flora.  The  origin  of  this  great  group  of 
Angiospermous  trees  is,  as  yet.  entirely  unknown  to  us. 
Possibly,  connecting  links  will  yet  be  di.^covered  between 
the  floras  of  the  Trias  and  Cretaceous,  but  ns  far  as  our 
observation  yet  extends  the  transition  is  sudden  from  tho 
Cyeadaeeous  forests  of  the  Trias,  in  which  not  a  trace  of 
an  Angiosperm  has  been  found,  to  the  Angiospermous  for- 
ests of  tho  Cretaceous,  which,  so  far  as  yet  known,  contain 
no  Cyeads.  The  Upper  Cretaceous  strata  of  the  Far  West 
— Colorado.  Wyoming,  Utah.  etc. — contain  important  Iteds 
of  lignite,  and  associated  with  them  a  large  niinilier  of 
fossil  plants.  Some  260  species  have  been  described  from 
this  formation,  mostly  from  detached  leaves.  The  aspect 
of  the  flora  they  represent  is  so  modern  that  the  strata 
which  contain  it  have  been  considered  by  Lesquereux  as 
ICocene  Tertiary  :  but,  aside  from  the  fact  thiil  no  jtlants 
from  these  beils  arc  certainly  icleiitical  with  Eocene  spe- 
cies, the  jilant-bearing  strata  are  intercalated  with,  or  over- 
laid by,  others  which  contain  so  many  well-marked  Cro- 
taoeous  niollusks  and  verteijrates  that  tlu-re  can  be  no  rea- 
sonable doubt  of  their  Cretaceous  age.  The  cotil  strata  of 
Vancouver's  Island  also  contain  many  impressions  of  an- 
giospermous leaves,  and  these,  too,  have  bien  pronounced 
Eocene  by  Lesquereux.  Tho  evidence  is,  however,  over- 
whelming (hat  they  aro  Cretaceous.  One  of  the  most  dis- 
tinctly markeil  plants  found  r.n  Vancouver's  Island  is  AV- 
tfinn'n  Ht-u-hvuhnrhi,  a  well  known  European  (-relnoeoUB 
plant.  It  also  occurs  in  Alameda  eo..  Cab,  associated,  as  on 
Vancouver's  Island,  with  liuvulitfH  nmX  Amnumitrn. 

Thf  Tertiftrtf  /'/»iv«.— The  Angiospernis  preduniinafo  in 
the  Tertiary  flora,  and  the  generalilies  of  its  features  have 
hern  already  given  in  what  has  been  said  of  the  life-his- 
tory  of  that  group.  The  flora  of  (ho  Tertiary  is  also  so 
varied  that  any  detailed  ileserintion  of  it  wotild  carry  this 
artiole  far  beyond  its  prescrilieil  limilf<.  A  few  general 
oonelusions,  drawn  from  the  ol. nervations  made  on  the  Ter- 
tiary flora,  are  thi'ref.ire  nil  that  can  with  propriety  bo 
added  to  tho  notes  already  given. 

Iflt.  Everything  indieatos  (hat  tho  flora  of  tho  Tertiary 
was  directly  derived  from  that  of  Ibe  Cretaceous  ago,  and 
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has  in  turn  given  birtli  to  the  flora  of  the  present  day ;  the 
mostooininon  genera  of  theCretaeeous  Angiosperms  having 
living  representatives,  and  some  of  these  running  back  into 
the  Tertiary  ;  p.  </.  Unoclea  eciisiliilis,  Taxudium  ilialichuiii, 
Corylus  Americanat,  etc. 

2d.  No  traces  have  been  found  in  America  of  the  Indo- 
Australian  liora  which  flourished  in  Europe  in  the  Eocene 
period  ;  such  phuils  as  have  besn  obtained  from  our  Eocene 
strata  belonging  to  the  temperate  flora  which  has  prevailed 
over  so  mu-h  of  America  since  the  Cretaceous  age. 

3d.  Fan-pabns  grew  in  the  Miocene  period  as  far  N.  as 
the  line  of  the  British  possessions,  indicating  a  climate  as 
warm  as  that  of  New  Orleans  at  the  present  time. 

4th.  In  the  Miocene  Tertiary  luxuriant  vegetation  cov- 
ered the  northern  portions  of  the  continent,  even  to  the 
Arctic  .Sea,  and  at  least  100  species  of  arborescent  plants 
have  been  obtained  from  the  Aliocene  bods  of  Alaska,  Brit- 
ish Aui'-'rica,  and  tireeuland. 

5th.  So  large  numbers  of  the  Arctic  American  Miocene 
species  are  found  in  European  dejiosits  of  the  same  age 
that  we  are  conijielled  to  infer  a  land  connection  between 
the  two  continents  in  this  age;  also  this  community  of  cha- 
racter has  be?n  oi>nsiilered  indicative  of  the  colonization  of 
Europe  by  the  .\uierican  Angiospermous  flora  in  the  Mio- 
cene age.  The  similarity  of  the  flora  of  Japan  to  that  of 
Eastern  America  would  seem  to  indicate  a  connection  also 
between  America  and  .\sia  in  the  Tertiary. 

6th.  The  Pliojene  flora  of  Central  and  Eastern  .\meriea 
shows  uo  marked  changes  from  the  Miocene,  but  approaches 
more  to  the  vegetation  of  the  present  time,  the  proportion 
of  living  species  becoming  greater.  In  Europe  also  the 
Pliocene  flora  resembles  the  present  European  flora  more 
than  does  the  Miocene  flora,  but  the  diS'erence  is  due  to  the 
gradual  disappearance  of  the  American  types  common  there 
during  the  Jliocene,  and  the  substitution  of  probably  Asiatic 
forms  bettor  suited  to  a  cooler  climate. 

7th.  With  the  approach  of  the  (ilacial  period  the  tem- 
perate flora  of  the  Tertiary  was  driven  southward,  where 
it  could  retreat ;  where  it  could  not.  it  was  destroyed,  and 
even  the  lowlands  were  occupied  by  an  arctic  vegetation. 
Wh»n,  however,  the  climate  ameliorated  after  the  Ice 
period,  the  boreal  plants  moved  northward,  or  climbed 
mountains  where  they  found  a  permanent  arctic  tempera- 
ture. Tbis  is  proven  liy  the  distribution  of  alpine  species, 
and  in  the  community  of  character  exhibited  in  the  de- 
tached and  often  widely  separated  colonies  of  arctic  plants. 
General  Diiuslons  of  the  ffisloiy  nf  Pluntn. — If  wo  now 
take  a  retrospective  view  of  the  ground  gone  over,  and 
combine  the  facts  briefly  stated  on  the  preceding  pages,  we 
shall  find  that  the  history  of  plant-life  is  susceptible  not  only 
of  a  division  into  epochs,  as  we  have  already  divided  it, 
but  also  into  ages.  Of  these  there  are  four,  each  of  which 
is  characterized  by  the  prevalence  and  predominance  of 
on?  of  the  great  groups  of  plants.  Following  the  example 
of  the  paUeuntologists  who  have  traced  the  history  of  ani- 
mal life,  we  can  designate  each  of  the  great  botanical  ages 
by  the  name  of  the  reigning  type  of  plants,  .as  follows : 

1st.  The  Reii/it  «/  Thallogens. — This  includes  the  Cam- 
brian and  Silurian  divisions  in  geological  history.  During 
this  age  the  sea-weeds  were  the  prevailing  and  almost  the 
only  existing  type  of  ]>lants. 

2d.  The  Ilei;/n  of  Acro</ena. — This  includes  the  Devonian 
and  Carboniferous  ages,  and  was  marked  by  the  great  de- 
velopment of  Ferns,  Lycopods.  and  Equiscta.  which  were 
not  only  the  highest  and  most  prevalent  forms  of  vegetable 
life,  but  attained  greater  dimensions  and  higher  rank  than 
they  did  at  any  subsequent  period. 

3d.  The  l!ei)jii  of  Gi/iiiiiosperms. — This  reaches  from  the 
beginning  of  the  Triassic  to  the  middle  of  the  Cretaceous, 
and  during  this  botanical  age  the  Cycads  and  conifers 
overspread  the  earth,  and  acquired  greater  relative  and 
absolute  consequence  than  at  any  time  before  or  since. 

4th.  The  ]teii]n  of  Aiu/iosperniK. — This  is  marked  by  the 
sudden  advent  and  rfipid  expansion  of  the  Angiosperms  at 
the  middle  of  the  Cretaceous  age;  since  when  they  have 
maintained  their  supremacy  on  the  surface  of  the  globe, 
apparently  increasing  in  numbers  and  perfection  of  organ- 
ization to  the  present  day. 

The  exceptions  to  the  general  rule  of  progress  expressed 
in  the  above  table  should  not  be  here  forgotten,  as  they 
have  an  important  bearing  on  the  question  of  the  cause  of 
this  advance  which  seems  to  have  prevailed  in  plant-life 
considered  as  a  whole,  and  on  the  origin  of  tlie  almost  infi- 
nite diversity  which  we  see  in  the  flora  of  the  present  day. 
These  exee|itiona  are,  briefly — 1st.  tile  early  appearance  of 
the  conifers,  which  came  in  at  the  close  of  the  Silurian  or 
in  the  beginning  of  the  Devonian  age,  and  have  since  held 
on  the  "even  tenor  of  their  way;"  2d,  the  rajiid  develop- 
ment of  the  j\crogenous  flora  of  the  Devonian,  and  its 
attainment  of  higher  rank  in  the  Devoni.an  and  Carbon- 
iferous ages  than  any  Acrogens  have  held  since;  3d,  the 


introduction  of  the  Endogens  at  the  close  of  the  Carbon- 
iferous or  beginning  of  the  Mesozoic  age.  with  the  highest 
groups  of  the  order,  the  lower  ai>pearing  subsequently; 
4th,  the  modern  date  of  mosses,  liverworts,  lichens,  and 
fungi,  when  all  these  hold  a  low  place  in  the  scale,  and  in 
regular  order  should  have  appeared  in  tbe  earlier  geological 
ages.  J.  S.  Nkwberky. 

Fossil  Fishes.  Like  most  other  aquatic  animals, 
fishes  at  death  are  often  buried  in  the  sediments  which  ac- 
cumulate at  the  bottom  of  the  water  in  which  they  live. 
Here  their  remains  are  almost  beyond  the  reach  of  change, 
and  are  indefinitely  preserved.  Hence,  like  mollusks.  rad- 
iates, and  crustaceans,  fishes  are  freqiu'ntlj'  iound  in  the 
stratified  rocks,  which  are  consolidated  sediments  that  in 
former  ages  accumulated  at  the  bottom  of  salt  or  fresh 
water.  ,\lready  many  hundred  species  of  fossil  fishes  have 
been  obtained  from  the  strata  of  the  diff"erent  geological 
formations,  and  they  constitute  an  exceedingly  interesting 
and  important  element  in  the  life-history  of  the  globe. 

The  sediments  which  accumulate  at  the  bottom  of  the 
open  sea  are  calcareous,  and  these  contain  the  remains  of 
pelagic  fishes — sharks,  etc. — while  along  the  shores,  and  in 
bays,  rivers,  and  lakes,  mechanical  sediments — clay  and 
sand — are  deposited,  and  fishes  and  other  marine  animals, 
on  sinking  to  the  bottom,  will  be  here  preserved  in  what 
subsequently  become  strata  of  shale  and  sandstone. 

Since  all  the  organisms  possessing  hard  parts — like 
shells,  bones,  teeth,  and  spines — are  sure  to  leave  some 
record  of  their  existence  in  the  sediments  of  the  medium 
in  which  they  live  and  die,  we  ought  to  find  traces  of  fishes 
in  the  strata  deposited  during  all  the  ages  in  which  fishes 
existed.  It  is  indeed  jirobable  that  we  have  done  so,  since 
the  remains  of  fishes  have  been  found  in  all  of  the  geo- 
logical formations  of  more  recent  date  than  the  Lower 
.Silurian.  The  rocks  of  that  age  seem  to  afford  a  very  full 
record  of  the  fauna  then  existing;  but  though  the  most 
minute  and  careful  search  has  been  nnide  in  many  coun- 
tries, no  well-marked  remains  of  fishes  have  been  any- 
where found  in  them.  We  therefore  conclude  that  no  fishes 
lived  in  the  Lower  Silurian  seas. 

In  ascending  the  geological  scale  traces  of  fishes  are  first 
met  with  in  the  upper  portion  of  the  Upper  Silurian  sys- 
tem. In  America  the  Upper  Silurian  rocks  have  as  yet 
yielded  no  fish-remains,  but  fishes  have  been  found  in 
strata  of  this  age  in  England,  Kussia,  Germany,  and  Bo- 
hemia. In  the  deposits  of  later  date  the  remains  of  fishes 
become  more  and  more  abundant  as  we  approach  the  pres- 
ent time,  and  the  study  of  this  series  of  fossils  has  thrown 
much  light  on  the  lite-history  of  the  globe.  As  is  the  case 
in  other  departments  of  palaioutology,  most  fossil  fishes 
arc  different  from  those  now  living,  and  they  form  many 
orders,  families,  genera,  and  species  which  are  now  extinct. 
As  among  mollusks,  crustaceans,  raiiiates,  and  verte- 
brates of  other  classes,  the  most  ancient  fossil  fishes  are 
most  unlike  those  living  at  the  present  time,  and  the  se- 
quence of  forms  which  the  fossil  fishes  of  the  different  ages 
present  has  an  interesting  and  imjiortant  bearing  upon  the 
great  questions  of  the  origin  and  development  of  life 
which  now  occupy  the  attention  of  scientific  men.  The 
study  of  fossil  fishes  has  only  recently  been  taken  up,  our 
knowledge  of  them  is  yet  very  imperfect,  and  every  year 
sees  some  important  additions  made  to  it.  The  conclusions 
deduced  from  it  are  therefore  to  a  certain  extent  provis- 
ional, and  such  as  are  liable  to  be  considerably  modified  by 
future  discovery.  The  revelations  which  have  been  made 
through  the  labors  of  Agassiz — who  should  be  considered 
the  father  of  fossil  ichthyology — of  Hugh  Miller,  Pander, 
Owen,  Egerton,  Huxley,  Lutken.  and  others  are,  however, 
of  the  greatest  interest  and  value,  and  are  such  as  permit 
us  to  indicate  the  generalities  at  least  of  the  history  of 
ichthyic  life  on  the  earth.  The  knowledge  we  have  gained 
on  this  subject  may  be  briefly  summarized  as  follow.s: 

1st.  Fishes  constitute  the  lowest  group  of  vertebrate  ani- 
mals, and  they  are  the  first  of  vertebrates  to  make  their 
appearance  in  geological  history. 

2d.  The  earliest  traces  of  fishes  are  found  in  the  Upper 
Silurian  rocks  of  the  Old  World,  and.  according  to  our 
present  knowledge,  in  the  Devonian  strata  of  America. 
The  next  higher  group,  amphibians,  appear  first  in  the 
Lower  Carboniferous,  true  reptiles  in  the  Upper  Carbon- 
iferous and  i'ermian,  mammals  in  the  Trias. 

3d.  The  oldest  fishes  known  were  of  small  size  and  few 
in  number  as  compared  with  the  associated  forms  of  life. 
They  belong  to  two  groups — viz.  the  Elasmobranchs 
(sharks,  etc.)  and  the  Cephalaspids.  or  buckler-headed 
fishes,  a  group  long  since  extinct,  and  which  will  be  de- 
scribed farther  on. 

4th.  The  seas  of  the  Devonian  age  were  well  stocked  with 
fishes,  some  of  which  attained  a  size  scarcely  inferior  to 
the  largest  now  living.  They  belonged  to  the  sub-classes 
of  the  Elasmobranchs,  Placoderms,  and  tianoids.  The  De- 
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voDiiia  fifihcs  collected  in  America  are  mainly  from  open-sea 
deposits,  are  as  yot  compariitivcly  few  in  number,  and  are 
mostly  of  lar;^e  i^iiv.  lu  the  Old  World  the  lisliCf*  obtained 
from  Devonian  rock?  include  a  great  number  of  genera  and 
specie:!,  are  generally  imbedded  in  mechanical  rtediments, 
are  for  the  most  part  small,  and  were  probably  the  in- 
habitants of  rivers,  buys,  and  other  shallow  waters  In 
consequence  of  the  abundance  of  fi^bc-^  found  in  the  De- 
vonian rocks,  this  chapter  iu  the  lifu-history  of  the  globe 
has  been  called  the  "  Age  of  Fishes." 

6th.  In  the  (.'arbonilerous  age  fishes  were  numerous  and 
varied  in  structure,  but  they  were  no  longer  the  monarchs 
of  the  animal  worM,  us  the  sceptre  here  passes  from  them 
to  the  amphibians,  into  which  thvy  pass  by  insensible  gra- 
dations. In  tlic  open  seas  of  the  Carboniferous  age  sharks 
existed  in  large  number  ancl  attained  great  size,  the  great 
Placoderins  and  (Janoitls  nf  the  Devonian  age,  to  which  the 
Klasmoljranulis  had  been  suiiordinale,  having  mostly  dis- 
appeared. In  the  rivers,  lakes,  and  bays  of  the  Carbon- 
iferous continents  numerous  Ganoids,  large  and  small,  ex- 
isted, among  which  may  bo  mentionod  the  huge  carnivor- 
ous Mri/nl.'rhih'/x  and  Itliizoilnt,  and  their  prey,  the  small, 
elaborately  ornamenteil  (lanoids,  PuIxohihchii,  Cwlacantkna, 
Anthli/ptfi-ttf,  and  Enr)j!epin. 

Gth.  In  the  Trias  the  fishes  were  altogether  subordinated 
to  the  amphibians,  but  from  the  nature  of  the  Triassic  de- 
posits we  have  a  very  imperfect  view  of  the  tish-life  of  the 
periofL  The  rivers,  lakes,  and  bays  were,  as  we  know,  in- 
habited by  shoals  of  small  (ianoids — I\il!ri,iu»ru»,  and  the 
nllieJ  genera,  Otitopterus,  lurhjipterus,  and  Dirtto/n/r/r — for 
we  find  their  remains  in  the  lagoon  and  estuary  deposits  of 
Uiehrnond,  Xew  Jersey,  the  Connecticut  Valley,  etc.  In 
the  Old  World  the  Trias  has  furnisheii,  with  many  other 
tishes,  the  teeth  of  Ceratotinn,  supposed  to  bo  gcnerically 
identical  with  harraniunda,  a  Dipnoau  of  Australia. 

7th.  The  tishes  of  the  Jurassic  were  sharks  and  (Janoids, 
and  were  very  numerous.  The  sharks  were  mostly  Cestra- 
cionts,  allied  ty  Ccntrttcion  Pki/ipjti,  the  Port  Jackson 
shark;  the  Ganoids  had  rhomboidal  scales  and  tails  but 
slightly  vcrtel)rated.  Of  these  there  were  many  genera 
and  species.  They  wore  mostly  small,  but  the  largest 
( Le.piUfftuv)  was  six  feet  in  length  and  very  robust. 

Sth.  The  Cretaceous  age  is  marked  in  the  history  of  fishes 
by  the  appearance  of  the  great  sub-class  of  t!ie  Teleosts,  or 
true  Ijony  fishes,  sucli  as  the  salmon,  pike,  etc.  They  con- 
stitute the  Uiajority  of  the  fishes  of  tlie  present  day,  and  aro 
generally  placed  at  the  summit  of  the  class  of  fishes.  In 
these  we  find  the  vertebral  column  bony  throughout,  and 
tail  eriually  lobed. 

9th.  In  the  Tertiary  age  the  Teleosts  gradually  super- 
sede 1  the  (Janoids,  while  the  sharks  attained  dimensions 
unknown  before  or  since,  the  largest  (6*f(rc/i«r«f/o)j  vieijnUt- 
din>)  having  a'JainctI  a  length  of  50  to  60  feel,  with  cutting 
teeth  as  largo  as  one's  hand. 

loth.  In  the  present  age  the  Teleosts  have  almost  entirely 
replaced  the  (Janoids,  and  have  become  the  prevailing  typo 
of  ichthyio  life.  The  (ianoids,  if  we  exclude  from  them 
the  Dipnoi,  arc  now  reduced  to  seven  genoni — viz.  Arlpen- 
xf'.r,  /,'  pi'/oHtcui,  A  milt,  Srffjthiiirhi/ninn,  /'o/ifininii,  ( 'n/ti- 
inirhihifH,  and  i*>>l>ipti  run  ;  of  these,  the  lirst  is  comnion  to 
Jill  parts  of  the  nortliern  hemisphere,  the  succeeding  fr>ur 
are  exclusively  North  American,  wliile  the  hist  two  aro 
African.  If  we  accept  Dr.  (Junther'a  classification,  and 
unite  the  Di]>nol  with  the  (Ianoids,  we  must  aild  two  nioro 
t  I  th  ■  list  of  the  living  gi-nera — viz.  Lrpid^sinn  and  C'-rn- 
(nliiH,  the  three  species  which  represent  these  inhabiting, 
one  South  America,  one  .Africa,  and  one  Australia. 

The  clas:<ification  of  fossil  fishes  is  a  matter  of  eonaidor- 
able  difilculty  :  tlnnr  soft  jtarts  have  always  rlJsappearcd, 
and  generally  more  or  less  of  the  bony  structure  is  wanting. 
Hence,  it  is  often  impossible  to  determine  their  exact  rela- 
tions to  each  other  or  to  living  speiiies.  There  are  also  so 
many  missing  links  in  the  chain  of  sneees^ion  that  tho 
origin  of  the  diversified  forms  which  we  find  in  the  class  is 
beyond  the  remdi  of  our  present  (and  it  may  be  of  nil  onr 
future)  knowledge.  The  fauna  of  the  sea  contained  in  each 
of  the  great  geological  formations  is  a  single  idiapter  in  a 
long  history,  and  r)no  which  is  not  only  disconnected  with 
those  which  iirecedeand  follow  it,  but  is  perhaps  separated 
from  I  hem  by  long  intervals  of  whicdi  we  have  as  yet  no 
record,  ('uuld  wo  follow  tlie  seas  in  their  ebbs  and  (lows, 
ond  thus  get  a  connected  history  in  the  sediments  deposit- 
ed from  them,  wo  should  doubtless  there  learn  what  was  the 
true  origin  of  the  class  of  fishes,  and  by  what  influenceii 
tho  little  group  of  pioneers,  of  which  wo  have  discovered 
the  remains  in  the  Cpper  Silurian  roeks,  became  so  much  \ 
expanded  and  <liversified  in  after  times.  The  (d<lest  of  , 
fishes  known  to  us,  though  comparatively  few  and  small, 
and  liaving  a  less  complex  (ami,  as  we  may  say,  less  per- 
fect) organization  than  most  of  the  fishes  of  the  present 
day,  are  still  much  more  highly  orgaiii/.cd  than  some  living 


I  fishes,  if  we  include  Amphiojrua,  Petromt/zon,  and  Myxine 
in  the  class,  and  are  certainly  far  frora  being  embryonic  in 
character.  It  may  also  be  said  that  they  are  so  far  re- 
moved from  the  crustaceans  and  mollusks  with  which  thev 
are  associated  as  to  offer  no  suggestion.^  of  relationship  or 
derivation.  So.  too,  in  tracing  the  subsequent  history  oi 
fishes,  the  new  forms  with  which  we  meet  seem  to  come  in 
and  go  out  abruptly;  that  is,  the  evidences  of  transmuta- 
tion are  wanting,  so  that,  however  probable  it  may  be  from 
extraneous  considerations  that  the  later  forms  are  all  deri- 
vations from  the  earlier,  the  proof  of  genetic  relationship 
is  yet  wanting.  A  large  part  of  the  missing  links  may  be 
hidden  in  the  blanks  of  the  record,  but,  as  we  now  see  it, 
the  *' genealogical  tree"  of  fishes  looks  more  like  a  bundle 
of  independent  shoots  rooting  at  different  levels  than  a 
single  trunk  with  divergent  branches.  A  certain  progress 
is,  however,  distinctly  di.«cernible  in  the  successive  pha.-es 
of  fish-lifo  presented  in  the  diflerent  geological  ages.  For 
example:  as  a  general,  and  perhaps  universal  rule,  in  all 
the  older  fishes  the  spinal  column  was  cartilaginous,  while 
at  the  present  day  nearly  all  fishes  have  bony  vertebra). 
So  all  the  ancient  fishes  have  vertebrated  tails — that  is.  the 
vertebral  column  was  prolonged  over  or  through  the  caudal 
fin — while  in  most  modern  fishes  the  spinal  column  termin- 
ates abruptly  in  a  semicircular  bone  from  which  the  fin- 
rays  radiate  etjually.  The  Teleosts  of  the  present  time 
generally  have  the  spinal  column  com])osed  of  l)one.  but 
they  aro  for  the  most  part  destitute  of  the  cumbrous  offen- 
sive and  defensive  armor  with  whicli  the  older  fiehes  were 
loaded.  This  is  an  evidence  of  superiority,  as  it  indicates 
the  substitution  of  sentient  nerve  for  insensible  bone.  The 
active  and  intelligent  Teleosts  were  more  than  a  match  in 
the  struggle  of  life  for  the  sluggish  and  heavy-armed  Ga- 
noids and  Phicodernis,  just  as  man  unarmed  is  the  superior 
of  brutes,  however  well  furnished  with  weajtons.  There 
are,  however,  some  facts  in  tho  history  of  fishes  which  can- 
not bo  explained  through  any  suggestions  yet  made  by 
material  philosophy.  These  are — 1st.  The  Elasmobrancha 
have  continued  to  exist  in  great  numbers  since  the  Silu- 
rian age,  ami  are  now  perhaps  as  numerous  and  powerful 
as  ever,  while  they  have  apparently  undergone  no  con- 
siderable change  of  structure,  but  have  retained  their  em- 
bryonic features  of  a  cartilaginous  skeleton  and  vertebrated 
tail  unmodified.  2d.  The  living  Ganoids,  such  as  our  stur- 
geons, gar-pikes,  etc.,  though  few  in  number,  counting 
genera  and  species,  are  in  individuals  numerous.  j)owerful, 
and  apparently  prosperous.  These,  however,  we  find  to 
have  so  far  followed  tho  prevailing  fashion  as  to  have  sub- 
stituted bony  vertebrie  for  the  cartilaginous  spines  of  their 
predecessors,  and  to  have  adopted  in  some  cases  homocer- 
cal  instead  of  heterocercal  tails.  VA.  The  Dipnoi  (L>pi~ 
dom'reHf  etc.)  are,  judging  from  their  organs  of  respiration 
and  circulation,  the  highest  of  fishes,  and  are  apparently 
a  conne(?ting  link  between  fishes  and  amphibians,  but  in 
them  the  vertebral  column  is  cartilaginous. 

Several  different  systems  of  classification  of  fossil  fishes 
have  been  suggested,  of  which  the  first  and  simplest  is  that 
of  Agassiz.  He  diviiled  tho  class  of  fishes  into  four  orders, 
distinguished  by  the  character  of  their  scales — viz.  /V<i- 
cnit/H  (sharks,  rays,  etc.),  f.ifmoith  (fishes  with  bony  and 
enamelled  scales  and  plates,  including  Ganoids  proper, 
Piaco<lerms,  Cepfiniffxpii,  and  Acanthodians),  (\i/rfoi(i9 
(fishes  with  smooth  circular  scales,  like  the  salmon),  ('te- 
itoiift  (fishes  with  serrated  scales,  like  the  p<'rch).  Snl)se- 
quently,  Miiller.  Owen,  Huxley,  Lufken.  Guntlicr.  Cope, 
and  Gill  have  proposed  systems  of  classification  of  fishes 
including  more  or  less  of  the  fossil  forms. 

The  orders  into  which  Huxley  ilivides  tho  clasp  Pisrrs 
areasfollo\vs:  1,  PiiAnVNGonuANcnii  (Aviphin.rw):  '2,  Mau- 
sii'oHuvNi'nii  (lamprey  and  hag) ;  3.  Ki.  \s!Hoi(tiANcnii 
(sharks,  rays,  and  chimeras);  4.  GAxoinKi  (Ganoids):  r», 
Tki.kostki  ibony  fishes):  G,  Dn-xoi  {  Lr/,i'l»*irr,i,  vU:). 

Some  of  the  more  recent  writers  on  the  elassifiention  of 
fishes  exctuile  tho  Pharyngfdiranchii  an<l  the  Marsipo- 
branehii  from  the  class  Pisi'i:s ;  and  as  they  do  not  occur 
in  (he  fossil  state,  they  need  not  be  further  considered  hero. 
Of  the  four  remaining  orders  of  Huxley.  Dr.  Guntber  unites 
the  Dipnoi  with  tho  (iauoidei,  being  led  tu  this  conclusion 
by  his  studies  of  the  barramunda,  with  which  he  associates 
Crrnt'xfui  of  the  Carboniferous  and  /hptrrtm  of  tho  Devon- 
ian. He  also  unites  all  flu'  (Janoids  of  Agassiz,  ineltnling 
the  Dipnoi  with  the  IClasnndtramdis  in  one  gronji.  f'ufrtirh- 
thfn,  which  includes  all  the  Pnhi'o/.oie  fishes,  lie  also  tmg- 
gestH  that  the  Elasnmbranehs  were  tho  mori'itr  Paliriehthes, 
while  the  Ganni<ls  were  the  /I'mh-trntrr  Paladehlhes.  To 
this  rule  there  are,  however,  some  marked  exceptions,  ns 
the  huge  (Janoids  —  /iuiirhtht/^,  Onifrhntluit,  etc.  —  inhabited 
the  Devonian  seas,  while  in  the  si-<liments  of  the  lakes, 
rivers,  nnrl  bays  of  the  Carboniferous  ago  we  find  the 
spines  of  sharks  which  must  have  l)een  of  great  size  (tti/- 
r<iv<inlfni0,    Olcnitcttntfiitif    Edcatun,  etc.).      Tho  truth    seems 
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to  be,  that  in  the  DeTODian  age  the  Ganoids — inclmling 
Placoderms — were  greatly  developed,  inhabiting  and  ruling 
alike  deep  and  shallow^  salt  and  fresh  waters,  while  in  the 
Carboniferous  the  Elasmobranchs  corresponding! j  pre- 
dominatod,  and  the  Ganoids  were  driven  from  the  sea.  and 
even  in  lakes,  rivers,  and  bays  maintained  with  the  Elas- 
mobranchs and  amphibians  an  unequal  struggle. 

The  following  schedule  will  represent  the  more  detailed 
classiiication  of  fossil  lishea  according  to  the  present  state 
of  our  knowledge ; 

CLASS   PISCES. 
Sub-class  ELASMOBRAxcnii. 
Order  1.  Squalidas.  |  3,  Chima3roidei. 

2,  Raidse.  I 

Sub-class  Ganoidf.i. 
Order  1,  Amiidte.  6,  Plaeodermi. 

2,  Lepidostoida;.  7,  Acanthodido?. 

3,  Crossopterygida?.  8,  Pycnodontidse. 

4,  Chondrostida}.  9,  Dipnoi. 

5,  Cephalaspidse. 

Sub-class  Teleostei. 
Order  I,  Physostorai.  I  4,  Pharyngognathi. 

2,  Acanthinj.  5,  Lophobranehii. 

;j,  Acanthopteri.         I  6,  Plectognathii. 

1.  Elasmohranchxi .  —  As  has  been  stated,  the  Elasmo- 
hrauehs  seem  to  berepresented  in  the  oldest  remains  of  fishes 
known,  and  they  have  continued  to  exist  in  large  numbers 
from  the  Devonian  and  Carboniferous  ages  to  the  present 
day.  The  earliest  Elasmobranclis  seem  to  have  been  .sharks. 
Some  of  them  had  very  much  the  structure,  and  probably  the 
habits,  of  our  living  sharks,  but  much  the  larger  number 
belonged  to  families  nearly  or  quite  extinct,  such  as  the 
PelalodontH,  Hyhodontu,  and  Ccsti-acimits:  the  latter  rep- 
resented in  the  living  Port  Jacksou  shark.  The  Rays  be- 
gan with  the  Carboniferous,  and  have  been  increasing  in 
importance  up  to  the  present  time.  The  Chimreroids  are 
now  represented  by  two  genera  only,  Chimiera  and  CaUo- 
rhytu-hus,  of  which  tlicre  are  but  tluee  or  four  species  liv- 
ing. Until  recently  the  Chimseroids  were  supposed  to  have 
begun  iu  the  Jurassic,  and  to  have  attained  their  maximum 
development  in  the  Tertiary,  but  the  discovery  of  the  teeth 
of  the  genus  Rliyncodn^  in  the  Corniferous  limestone  of 
Ohio  j)roves  that  they  date  back  to  the  Devonian  age. 

2.  Gauoidei, — This  group,  as  at  present  constituted,  in- 
cludes among  its  living  and  fossil  genera  a  multitude  of 
forms  whicli  seem  to  have  but  little  in  common,  and  since 
the  soft  parts  of  tlio  fossil  species  have  disappeared,  it  may 
never  be  possible  to  determine  with  accuracy  the  precise 
relations  of  the  different  fishes  which  are  now  grouped 
under  this  name.  All  those  now  associated  together  have 
these  characters  in  common,  however  —  that  the  head  is 
roofed  with  bony  plates  covered  with  enamel;  the  body  is 
usually  protected  with  scales  or  plates,  also  covered  with 
enamel ;  the  tail  is  vertebrated,  and  the  vertebral  column  is 
altogether  or  in  part  cartilaginous.  The  scaled  Ganoids 
are  divided  into  two  groups,  one  of  which  has  round,  im- 
bricating, and  the  other  rhomboidal  scales.  In  most  in- 
stances also  the  tails  of  Ganoids  arc  very  unequally  lobed, 
the  vertebral  column  being  prolonged  into  the  upper  lobe. 
The  older  Ganoids  have  this  character  most  distinctly 
marked,  while  in  some  of  the  Mesozoic  and  modern  spe- 
cies the  tail  is  very  slightly  vertebrated,  and  has  nearly 
the  same  form  as  in  the  Teleosts.  In  the  living  sturgeons 
it  is,  however,  exceedingly  heterocercal.  In  a  peculiar  ex- 
tinct family  of  (Jauoids,  the  Ccelnccnithhii,  the  tail  is  equally 
lobed,  but  the  vertebral  column  is  prolongated  through  its 
centre,  and  a  minute  sujiplemental  caudal  fin  is  borne  bv 
its  extremity.  The  sub-class  Ganoidei  is  divided  into  the 
following  orders  : 

1.  AmiidiF. —  In  this  group  are  included  Ganoids  which 
have  cycloidal  scales,  a  pra*operculum,  a  single  median  jug- 
ular plate,  branchiostegal  rays,  noo-lobate  paired  fins,  and 
heterocercal  tails.  The  vertebral  column  is  ossified.  The 
Araiidse  have  but  a  single  living  representative  [Amia), 
which  inhabits  the  riverj  of  North  America.  During  the 
Tertiary  age  several  species  of  Amia  lived  in  the  great 
lakes  then  existing  in  the  western  part  of  this  continent. 
Some  of  these  were  much  larger  than  any  now  living.  Xo 
more  ancient  traces  of  this  order  have  been  detected. 

2.  Lepido>iteidfr. — This  order  includes  the  greater  num- 
ber of  Ganoids  known.  They  have  rhomboidal  and  enam- 
elled scales,  a  prajopereulum,  branchiostegal  rays,  non-lo- 
batc  paired  fins,  and  usually  heterocercal  tails.  Lrpi'dostetis 
{the  gar-pike)  is  the  living  type  of  this  group.  Several 
species  of  this  genus  now  inhabit  the  rivers  and  lakes  of 
North  America,  and  the  remains  of  others  have  been  found 
in  Tertiary  rocks.  In  the  Cretaceous,  Jurassic,  and  Trias- 
slo  strata  the  Lepidosteidaj  are  represented  by  numerous 


genera — Dopedhm,  Lepidotus,  jEchmodus,  etc. — and  in  the 
Palaeozoic  formations  by  Palseonhciis,  Ambfypterus,  and 
EurylepiH  in  the  Carboniferous,  and  perhaps  by  Chcirolepis 
in  the  Devonian. 

3.  Cronsopterygidir.. — This  order  has  recently  been  de- 
scribed by  Huxley.  Its  most  striking  character  is  found 
in  the  lobate  paired  fins  which  have  their  central  portions 
covered  with  scales.  The  scales  of  the  fishes  of  this  order 
may  be  cycloid  or  rhomboid.  The  dorsal  fins  are  either 
two  in  number,  or  very  long,  single,  or  composed  of  many 
subdivisions.  There  are  no  branchiostegal  rays.  The 
jugular  plates  are  two  principal,  with  snmetimes  several 
supplementary  ones.  The  tail  is  heterocercal  or  traversed 
centrally  by  the  vertebral  column  (diphy cereal).  The 
living  members  of  this  order  are  Polyptcrus  of  the  Nile, 
and  Cahiiiu'r/i(/tyti  of  Western  Africa,  but  many  of  the 
genera  rejiresent  the  Crossopterygida?  in  the  Devonian 
and  Carboniferous  formations — viz.  Osteolepis,  Mer/ft/ich- 
thys,  JlofoptychiuH,  Rhtzodna,  the  American  genus  Oiiychy- 
dii.i,  and  some  others.  A  remarkable  family  included  by 
Huxley  in  this  order  is  the  Coelacanthini.  The.=e  are 
represented  in  the  chalk  by  Marropcma,  iu  the  Jurassic 
by  Undina,  m  the  Permian  .and  Carboniferous  by  Calaani- 
thus.  All  this  family  of  fishes  have  hollow  fin-rays — 
whence  their  name — elliptical  jugular  plates,  two  dorsals 
sustained  by  palmatcd  intcrspinous  bones,  and  diphycercal 
tails,  through  which  the  vertebral  column  extends.,  and 
bears  at  its  extremity  a  minute  supplementary  caudal  fin. 

4.  ChondroHteidte. — In  the  fishes  of  this  order  the  body 
is  generally  jiroteetcd  by  bony  jilates,  though  sometimes 
naked.  Neither  the  pectoral  nor  ventral  fins  are  lobate. 
The  branchiostegal  rays  are  few  or  wanting;  the  tail  is 
heterocercal,  the  teeth  small  or  absent.  The  living  members 
of  this  order  arc  the  sturgeons  [Acipenser),  which  inhabit 
the  rivers  of  all  the  northern  hemisphere,  and  P<dyodon 
and  Scapkiorhi/itrhns,  found  only  in  North  America  and 
Eastern  Asia.  In  the  Jurassic  rocks  the  sturgeons  are 
represented  by  ChondrosteuSy  and  probably  in  the  Devonian 
by  Mac ropetaUchthys. 

5.  CcpkalaMphia: — These  form  a  remarkable  group  of 
small  fishes  which  occur  only  in  the  Devonian  and  I'pper 
Silurian  rocks,  and  include  the  oldest  fishes  yet  known. 
They  have  the  head  and  the  anterior  part  of  the  body 
covered  with  a  bony  shield,  and  the  posterior  portion  with 
scales.  The  type  of  this  order  is  Ccphafaspis,  and  its  other 
members  are  Ptcrasph,  Auchcnanpifi,  i>\fi2)h(tspis,  Meunnpis, 
etc.  The  relations  of  the  Ccphalaspids  to  living  fishes  are 
uncertain.  Huxley  has  pointed  out  their  resemldance  to 
the  Chondrosteans,  comparing  (Vphalnspis  with  Svuphio- 
rhynchus,  and  Ptcrasjtis  with  Pufyodou  {Spatulai-ia).  Ex- 
cepting one  species  of  Ccphalaf<pi8  {C.  I)fnrsonii)f  found 
by  Prof.  Dawson  in  the  Devonian  rocks  of  Gasp^,  none  of 
the  Cephalaspidae  have  been  found  in  America. 

0.  Plttcndermi. — This  is  the  name  given  by  Pander  to  a 
group  of  fossil  fishes  called  Placoganoids  by  Owen,  which 
includes  Coccostcun,  Pten'chthyn,  Anteruhpis,  and  Hetcros- 
tfus,  and  also  the  gigantic  fishes  recently  found  in  the 
Devonian  rocks  of  Ohio,  Dhiichthys  and  A^tpidichthys.  In 
the  Placoderms  the  head  and  anterior  portions  of  the  body 
were  protected  by  a  buckler  or  carapace  composed  of  thick 
bony  plates,  which  had  the  external  surface  studded  with 
points  of  enamel.  Behind  this  the  body  was  cither  naked 
or  covered  with  angular  enamelled  scales.  The  vertebral 
column  was  generally  cartilaginous,  but  a  Cnccosfeim  with 
bony  vertebra)  is  reported  by  Murchison  to  have  been  re- 
cently discovered.  (Sifnria,  p.  47S.)  The  affinities  of  the 
Placoderms  are  still  matters  of  doubt  and  discussion. 
Huxley  and  Owen  have  both  suggested  their  relationship 
with  the  living  Siluroids,  some  of  which  have  similar  bony 
carapaces.  Their  dentition  is,  however,  quite  different, 
and  that  of  D'tnit-hthyn  and  Cuccnuteus  considerably  resem- 
bles that  of  the  Dipnoi.  The  Placoderms  are  eminently  cha- 
racteristic of  the  Devonian  age.  and  the  larger  members  of 
the  group  were  not  only  the  most  highly  organized,  but 
were  from  their  size  and  armament  the  most  f(»rmidable.  of 
then  existing  animals.  In  Dhn'chffiyx,  the  largest  of  the 
Placoderms  yet  discovereil  —  of  which  two  species  have 
been  found  in  the  Huron  shale  of  Chin — was  the  most  re- 
markable of  all  known  fossil  fishes.  In  dimensions  it  was 
gigantic,  and  it  was  furnished  with  offensive  and  defensive 
armor  of  the  most  formidable  and  effective  character.  Its 
size  may  be  conjectured  from  the  fact  that  a  single  plate 
occupying  the  centre  of  the  back  was  more  than  two  feet 
long  and  broad.  The  head  was  about  three  feet  in  diam- 
eter and  length,  the  mandibles  were  two  feet  in  Jength  by 
six  inches  in  depth,  solid  bone  throughout. 

7.  Acfi7}thod{dir. — These  were  small  fusiform  fishes,  of 
which  the  remains  are  not  rare  in  the  Pahvozoic  rocks 
of  the  Old  Woi-ld.  but  have  not  yet  been  met  with  in 
America.  Their  geological  range  is  from  the  base  of  the 
Devonian   to    the   Permian.     A  large   number  of  species 
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have  bocn  deecribod  by  Agassiz,  Sir  Philip  Egerton,  and 
others  in  tlie  gotiera  Acnufhoden,  DiptarnnthuH,  C/iiuntiaii, 
J\trej-iin,  etc.  The  Aeantliodiuns  iK-rive  their  imme  from 
the  fpines  which  arc  set  at  the  iinterior  inurj^ins  ot  the  lius 
and  elsewhere  on  the  body.  These  spines  are  phinted  in 
the  integuments  like  thuao  of  sharks.  The  surl'aoe  of  the 
body  in  tlie  Acanthodiiius  was  covered  with  clusely-set, 
ghagrecn-like  soules.  The  vertebral  eoluinn  was  carti- 
Iagin(ms.  the  uranium  nuistly  so.  By  I'rof.  Agasi^iz  the 
Acanthodians  wcro  regarded  ns  Ganoids.  Mr.  James 
Powric  eon:»idcrs  them  as  Khisinobriinehs,  while  Prof, 
lluxley  suggests  that  they  are  connecting  links  between 
the  two. 

8.  J'l/citoiloutidie. — These,  like  the  Acanthodians.  are  of 
somewhat  questionable  relations,  though  generally  con- 
sidered as  Ganoids.  In  some  j)oinis  of  structure  ihey  ro- 
scmhle  the  Plcetngnaths,  Tcleosts,  /tatifitvM,  CeHtraciuUf  etc., 
but  the  spinal  cnUunn  was  eartilaginous,  and  the  dentition 
consisted  of  a  series  of  bony  and  enamelled  bosses  set  in  a 
kind  of  pavement,  and  adapted  to  crushing  mollusks  and 
crustaceans.  The  Pycnodonts  range  from  the  base  of  tho 
Carboniferous  to  tlio  Tertiary,  but  are  now  all  extinct. 
Though  nut  uncommon  in  the  Old  World,  few  Pycnodont 
fishes  have  as  yet  been  found  in  the  rucks  of  America. 
Pldti/Homu^  has  been  obtained  from  the  coal-measures  of 
Illinois,  ancl  Pi/niotluH  from  the  green  sand  of  New  Jersey. 

9.  Dipuiii. — This  order  has  among  living  fishes  but  three 
known  representatives — viz.  Lcpidonircn  (  ProtoptiruH  ) 
parailorn  of  South  America,  Lfpidosircn  antiectrun  of  Af- 
rica, and  the  recently  discovered  Ceratodtit  F»nteri  (the 
barramun(bi)  of  Australia.  These  are,  however,  of  great 
zoological  interest,  as  they  seem  to  be  a  sort  of  connecting 
link  between  fislies  and  amphibians.  They  wore,  in  fact, 
until  recently,  classed  with  the  Amphibia,  and  were  con- 
siiiercd  as  tho  lowest  ordor  of  this  class.  Thej'  arc  now, 
however,  placed  among  fishes,  of  which  they  arc  regarded 
as  the  highest  order.  In  their  anatomical  structure  they 
exhibit  a  mingling  of  high  and  low  characters.  Tho  henrt 
has  two  auricles  and  one  ventricle.  The  resjiiratory  organs 
are  double,  consisting  of  gills  in  a  branchial  chaniln;r.  and 
also  of  true  lungs  in  tho  form  of  a  double  cellular  air- 
bladder.  Tho  body  is  fusiform  and  fish-likc.  covered  with 
cycloid  scales.  The  fins  in  Lapidimiren  are  slender,  many- 
jointed  rods,  of  which  the  pectorals  only  have  a  narrow 
membranous  fringe:  in  ('mifoduH  tliey  are  broader,  and 
are  all  bordered  with  ineinl)ranes.  In  contrast  with  tho 
amphibian  character  which  they  present,  tho  Dipnoans 
have  a  eartilaginous  vertebral  column,  such  as  is  found  in 
the  lowest  groups  of  fishes.  The  interest  of  the  Dipnoi 
has  been  inoreased  by  the  researches  of  Dr.  (iunthcr,  who 
seems  to  have  proved  (hat  the  barramunda  is  generieally 
identical  with  ('n-afoduH  of  the  Trias,  and  also  that  quite 
a  number  of  much  more  ancient  fishes — such  ns  (.-timodtis 
of  tho  eoal-measrires  and  DipUnin  of  the  old  red  sandstone 
— also  belonged  to  this  group.  Siiouhl  this  eonelnsion  bo 
conlirined,  it  will  produce  <piite  a  revolution  of  opinion  as 
to  tho  classification  of  some  of  the  older  fishes. 

Ttffeuittei. —  In  the  Teleosts  the  endoskeleton  is  well  ossi- 
fied. The  cranium  is  largely  bony,  and  the  mandible  is 
present.  Tho  gills  are  free,  and  a  bony  gill-eover  and 
branchiostogal  rays  are  always  developed.  A  bulbua  arte- 
riosus exists  at  the  base  of  the  bradiial  artery,  but  this  is 
never  rhytliinieally  cr)ntractile,  and  only  a  single  row  of 
valves  separates  it  from  the  ventricle.  None  of  the  true 
Teleostei  are  proven  (o  have  existed  before  the  t'retaeeous 
age.  Since  that  tiuu*,  however,  they  liave  been  constantly 
increasing  in  numbers  and  relative!  import:t.nee,  until  in  the 
present  ago  they  outnumber  all  other  forms  of  fishes.  As 
the  fossil  Teleosts  closely  resemble  the  llshes  of  the  jin'sent 
day,  they  can  be  best  studied  in  conncctii>n  with  them,  and 
therefore  but  few  words  will  be  given  to  them  here. 

Among  tho  Oretafcous  Teleosts  one  of  the  best  known 
forms  is  /irn/x,  a  Percoi<l  genus  which  occurs  in  the  Ter- 
tiary, ami  is  now  living  in  the  Atlantic.  Oiin'roii/iH  is  an- 
other common  ('reta-joous  Teleost,  of  whi(di  we  have  no  liv- 
ins;  repri'Senlatives.  It  is  supposed  to  be  allied  to  the  sal- 
mons. Of  the  most  important  living  group-,  (ho  Clupeidro 
(herrings)  begin  in  tho  ('rctaeeous  perioil.  The  MuriruidiD 
(eels)  appear  for  tho  first  time  in  the  Eocene.  The  Ciipri- 
nidio  (carp,  eti;.)  commence  in  the  Tertiary,  and  were  nu- 
merous in  the  fri'sh-water  lakes  of  that  period.  The  Sal- 
monidii)  (siilmcm  and  trout )  are  of  moilern  date,  scarce  any 
represcntiitive  of  the  family  being  found  in  strata  older 
than  the  Post-Tertiary.  The  Siiuridjo  (eat-fishes)  are  also 
neiirly  witliout  representiitives  in  tlie  fossil  Hdite,  unless,  as 
has  biM'ii  suggested,  tho  Plaetxlerms  were  their  progenitors. 
The  (iiidida-  (cml  family)  begin  in  the  Kocene  Tertiary. 
The  Plcuroneetidip  (nat-frshes)  have  one  represen(ative  in 
the  lOoccne,  but  are  rarely  found  fossili/ed. 

Of  the  Perooid  fialies  (Aeanthopteri),  tho  perchofl,  mul- 
lets, mai'kerels,  gunnirds,  etc.,  nearly  all  the  families  and 


genera  appear  first  in  tho  Tertiary,  but  the  Cretaceous  date 
of  /iffi/j-  has  been  already  noticed. 

The  Plcctognathi,  which  inclurlo  the  trunk-finhcs,  file- 
fishes,  and  globe-fishes,  have  some  of  tlie  characters  of  the 
Ganoids,  as  the  vertebral  column  is  often  cartilaginous  and 
tho  exoskeleton  consists  of  ganoid  plates,  Bcales,  or  opines. 
Of  the  Lophobranchii,  which  includes  the  singular  pike- 
fishes  and  sea-horses,  some  Tertiary  representatives  are 
known,  but  they  belong  mainly  to  the  present  fauna. 

J.  S.  NKWRKnnv. 

Fos'si!  Foot'prints.  Soft  mud  that  receives  impres- 
sions made  by  the  feet  of  animals  in  walking  will  retain 
the  markings  when  the  sediment  has  become  hardened  into 
stone.  Tho  first  scientific  notice  of  such  impressions  ap- 
peared in  Trans.  lioi/.  Soc.  Ed hiburf/h  in  1828,  by  I)r,  Dun- 
can. The  ]>rincipat  European  localities  are  the  worm-bur- 
rows of  the  old  red  sandstone  of  Forfarshire,  and  various 
English  Carboniferous  sandstones;  the  trails  on  Cambrian 
rocks;  crustacean  imprints  in  the  Devonian  flagstones  of 
Scotland;  fish-spine  marks  upon  the  Scottish  Carbonifer- 
ous rocks;  reptilian  and  other  tracks  upon  the  Triassic  of 
Great  Britain  and  Saxony:  crnstacca  in  the  Wealden.  etc. 
In  America  are  the  crustacean  impressions  of  Canada  of 
Cambrian  age;  reptilian  tracks  in  the  Pennsylvania  Car- 
boniferous; Crustacea  and  worms  in  the  Clinton  group  in 
New  York;  and  others.  The  best  known  arc  the  l.'>li  spe- 
cies of  lehnitcs  described  in  the  Massachusetts  geological 
reports.  First  noticed  by  Pliny  Moody  in  ISOO.  seen  by 
Simeon  Draper  of  Greenfield  (Mass.)  in  18:i5,  thought  by 
Dr.  James  Dcanc  from  their  form  and  succession  to  be  the 
footprints  of  birds,  they  were  first  described  in  print  by 
Pros.  E.  Hitchcock  in  I83(>.  Those  in  the  Connecticut 
Valley  may  be  thus  grouped:  1  marsupial;  17  thick-toed 
birds;  17  narrow-toed  birds  (?);  21  ornithic  reptiles,  the 
Viitrmmtrit  of  English  writers,  and  the  Jhrpctoidii ;  25 
reptiles  and  amphibia;  17  batrachians:  fi  chcloninns;  2 
fish;  24  insects;  21  larval  and  lower  articulata;  and  at 
least  2  mcdlnsca.  The  largest  bird  agrees  in  size  and  race 
with  the  DinonuH  of  New  Zealand,  discovered  about  18.'U*. 
The  track  of  the  Oinzoum,  the  largest  l)atrachian,  is  20  inches 
long,  and  resembles  the  impression  made  by  (he  Chn'rothe- 
rinm  of  England,  save  in  the  absence  of  one  toe.  One  spe- 
cies of  batraehian  is  named  from  the  resemblance  of  saucer- 
sliaped  hollows,  crowded  together  promiscuously,  to  the  mud- 
nests  made  by  living  tadpoles.  Some  that  seemed  avian  at 
first  arc  now  referred  to  the  Dinosaurs.  The  Hitchcock 
Ichnological  Museum  at  Amherst,  Mass.,  contains  over 
20,000  ichnitos,  including  the  type-specimens  of  all  the 
Now  England  species.  It  was  founded  by  Pros.  E.  Hitch- 
co(^i,  and  now  belongs  to  Amherst  College. 

C.  H.  HiTrtirorK. 

Fos'sil  For'estS.  Petrified  forests  are  frequently  re- 
ferred to  in  the  notes  of  travellers  taken  in  ditlVieiit  coun- 
tries, but  it  is  more  than  doubtful  whether  any  of  tlie  col- 
lections of  jictrified  tree-trunks  really  deserve  the  name 
applied  to  them,  as  they  generally,  i)erhaps  universally, 
consist  of  trees  which  have  been  buried  in  earth  or  rock, 
there  silicilied,  and  subsequently  exposed  by  the  wa?hing 
away  of  the  material  which  once  surrounded  them.  Tlie 
most  celebrated  of  the  fossil  forests  of  which  we  have  any 
record  are  those  of  Egypt  near  Cairo,  of  Nubia,  of  Silesia, 
and  of  the  island  of  Antigua  in  the  AVcst  Indies.  Other 
aceuniulatioiis  of  silicified  wtuxl  are  known  to  occur  in  tho 
int<'iior  of  Chili,  in  New  Zealand,  and  in  Abyssinia.  It  is 
also  true  that  in  the  interior  of  our  own  continent,  in  Ore- 
gon, Nevada,  and  Arizona,  as  great  and  remarkable  col- 
lections of  silicified  tree-trunks  exist  as  any  found  in  other 
jiarts  of  the  world.  On  the  banks  of  the  Little  Colorado, 
in  Arizona,  for  example,  not  less  than  100(1  cortls  of  sillei- 
fieil  wood  may  bo  seen  piled  up  in  one  locality.  Here  wo 
find  trunks,  of  all  sizes  up  to  six  feet  in  diameter,  most 
perfectly  and  beautifully  preserved.  Sometimes  they  nro 
simply  replaced  by  white  silica,  which  shows  tin-  woody  struc- 
ture as  disfinetly  as  it/'ould  have  been  seen  in  the  living 
tree;  in  other  eases  the  trunks  are  now  masses  of  suliil 
jasper,  looking  like  huge  slicks  of  red  sealing-wax;  in 
other  cases  still,  the  wood  is  opalized  or  agatizeil,  or  filled 
with  ehnlecdony  or  crystalli/ed  tpNirt/,.  stained  with  tho 
most  brilliant  colors.  In  this  region  the  history  of  tho 
vast  accumulation  of  silicilied  tree-trunks  is  easily  read, 
and  it  will  pr«ibably  serve  to  exidain  numy  similar  eases. 
Tho  blinks  of  tho  i^ittle  Colorado  are  formed  of  Tria'sie 
marls,  hero  moro  than  1000  feet  in  Ihicknecs,  Thcso  eon- 
tain  immense  numbers  of  silicitieil  trunks  of  coniferous 
trees.  As  the  marls  are  very  soft,  they  have  been  exten- 
sively eroded,  leaving  (he  silicified  wood  either  on  Ihe  sur- 
faee — where  trees  10  to  tiO  feet  in  length  may  often  bo  Fcen, 
with  all  their  parts  in  contact— or  aceumuhited  at  tlie  l)tit- 
tom  of  tho  slopes  bordering  tho  valleys  from  which  tho 
marls  have   been  romoveil.      II"t  «:itir  has  much  greater 
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power  than  cold  to  dissolve  silica:  and  it  is  probable  that 
thermal  waters  have  hud  much  to  do  with  the  siliHcation 
of  the  tree-trunks  in  the  localities  where  they  are  found  in 
great  numbers.  In  our  own  country  we  know  that  volcanic 
phenuiuena  have  been  displayed  on  a  grand  scale  through- 
out all  the  region  where  we  tiud  the  fossil  wood  ;  and  it  is 
also  a  district  in  which  thermal  springs  carrying  largo 
quantities  of  silica  are  still  numerous,  and  are  now  display- 
ing their  petrifying  powers.  We  have  reason  to  believe 
that  in  the  later  geological  ages  hot  springs  were  even 
more  abundant,  and  we  may  conclude  they  were  more 
potonr,  than  they  now  are.  AVhat  we  know  of  the  geology 
of  the  island  of  Antigua  is  confirmatory  of  the  view  that 
thermal  waters  have  played  an  important  part  in  the  sili- 
fication  of  the  fossil  wood  found  there;  and  this  will  very 
likely  prove  true  in  regard  to  the  other  cases  cited. 

In  the  drift  deposits  of  Southern  Ohio  is  found  an  old 
soil  in  many  places  thickly  strewed  with  interlaced  pros- 
trate trunks  of  trees  which  grew  upon  it;  and  in  a  few 
eases  these  are  found  buried  erect.  This  old  forest  was 
plainly  submerged  by  the  sinking  of  a  land-surface  or  the 
elevation  of  the  water-level  over  it,  resulting  in  its  burinl 
beneath  many  feet  of  gravel  and  sand.  As  yet.  the  trees 
here  are  not  mineralized,  and  have  the,  appearance  of  par- 
tially decayed  wood;  but  if  the  subsidence  had  been 
occasioned  by  volcanic  action,  and  hot  water  had  been 
poured  out  freely,  we  should  nudoubtcdly  have  found  the 
trunks  silicitied,  as  we  do  at  the  Cascades  of  the  Columbia, 
where  a  volcanic  outburst  at  a  much  later  date  buried 
quantities  of  trees  and  changed  them  to  masses  of  silica. 

J.  S.  Newberry. 

Fossil  Fruits,  .See  Fossil  Botany,  by  Prof.  J.  S. 
Newdkhrv.  M.  t>..  LL.D.,  M.  N.  A.  S. 

Fossombro'ne  (a  corruption  of  the  ancient  Forum 
Semprfiiiii),  small  town  of  Central  Italy,  in  the  province 
of  Pessaru-llrbino.  on  the  left  bank  of  the  jMetauro.  Its 
silk  is  considered  the  best  in  Ital}'.  Pop.,  with  surround- 
ings. S-iti4. 

Fos'ter,  county  in  the  N.  E.  of  Dakota,  traversed  by 
the  Shyenne  and  James  or  Dakota  rivers.  Area,  17G1 
square  miles. 

Foster,  post-v.  in  Bracken  co.,  Ivy.,  on  the  Ohio  River. 
Pop.  191. 

Foster,  tp.  of  Faribault  co.,  Minn.     Pop.  .304. 

Foster,  tp.  of  Luzerne  co.,  Pa.     Pop.  2999. 

Foster,  tp.  of  Schuylkill  co.,  Pa.     Pop.  1001. 

Foster,  post-tp.  of  Providence  co.,  R.  I.,  on  the  Con- 
necticut State  line.  In  has  considerable  manufacturing 
interests.     Pop.  1630. 

Foster  (Abiel),  b.  at  Andover.  Mass.,  Aug.  8,  17.35; 
grailuated  at  Harvard  in  1756  ;  was  jiastor  of  a  Congrega- 
tional church,  Canterbury,  N.  H.,  1761-70;  was  sent  in 
17S0.  and  often  afterwards,  to  the  legislature;  was  in  the 
U.  S.  Congress  1783-84.  1789-91,  and  1795-1803.  In  1784 
became  a  judge,  and  afterwards  chief-justice,  of  the  com- 
mon pleas  court  of  New  Hampshire.  D.  at  Canterbury, 
N.  H.,  Feb.  6,  1806. 

Foster  (BEXJA>ris).  D.  D.,  b.  at  Danvers,  Mass.,  June 
12,  1750  :  graduated  at  Yale  1774  ;  was  minister  of  the  Bap- 
tist church  in  Leicester,  Mass.,  1776-82;  preached  two  years 
iu  Diinvers.  Mass.,  and  in  Jan.,  17S5,  was  called  to  the  First 
church  in  Newjiort,  R.  I.;  jifter  the  autumn  of  1783  was 
pastor  of  First  Baptist  church  in  New  York  City,  where  he 
d.,  in  consequence  of  his  hibors  during  the  prevalence  of 
yelliiw  fever,  Aug.  26,  1798.  Published  T/ic  Washi'ittf  of 
Rcijcneratutny  Primitive  Raptinm  Drf'cnded,  and  a  Disserta- 
tion nil  the  Scvciittf  WcrJcA  of  Danivf. 

Foster  (Birket),  English  artist,  b.  at  North  Shields, 
Northumberland,  in  1812,  was  educated  at  Ilitehen,  Herts, 
ami  at  sixteen  was  placed  with  Mr.  Landells,  wood-en- 
graver. At  the  age  of  twenty-one  he  started  for  himself, 
illustrating  several  children's  books  and  drawing  for  The 
Klnntrated  London  Xewn.  He  has  since  illustrated  Long- 
fellow's Evnuijeline,  Ueattie's  Minntrrl.  Goldsmith's  Poet- 
ical Works,  etc.,  and  especially  a  volume  devoted  to  Eng- 
lish landscape,  with  letter-press  from  Tom  Taylor  (1863). 
In  i860  was  chosen  a  member  of  the  Water-Color  Society, 
and  has  been  very  successful  in  that  branch  of  art;  has 
some  distinction  also  as  a  wood-carver. 

Foster  (D wight),  b.  at  Brookfield,  Mass..  Dec.  7,1757, 
and  graduated  at  Rhode  Island  College  in  1774;  became  a 
lawyer  at  Brookfield;  was  a  prominent  legislator  of  Mas- 
sachusetts, and  judge,  and  afterwards  chief-justice,  of  the 
court  of  common  pleas ;  was  in  Congress  1793-90,  and  a 
U.  S.  Senator  1800-03.  AVasason  of  Judge  Jcdediah  Fos- 
ter (1726-79). 

Foster  (JEOEniAH),  American  judge,  b.  at  Andover. 
Mass.,   Oct,   10,  1720;    graduated  at  Harvard  University 


1744;  practised  law  at  Brookfield.  Mass. ;  was  in  the  Wor- 
cester county  convention  Aug.,  1774,  and  delegate  to  the 
Provincial  Congress  1774-75  ;  he  was  negatived  as  a  conn- 
eillor  by  the  English  general  Gage  in  1774,  but  re-elected 
iu  1775;  was  judge  of  the  superior  court  in  1776,  then 
judge  of  probate,  and  a  justice  of  the  court  of  common 
jdeas  of  Worcester  co.,  Mass.  ;  also  a  member  of  the  con- 
vention which  formed  the  constitution  of  Massachusetts. 
D.  Oct.  17,  1779. 

Foster  (John),  English  essayist  and  moralist,  b.  at 
Halifax  Sept.  17,  1770.  Ho  was  a  weaver  in  his  youth, 
but,  having  been  educated  at  Bristol  College  (Baptist), 
preached  to  Baptist  congregations  at  Chichester  (1797),  at 
Downend,  near  Bristol,  and  at  Frome.  In  1817  resigned 
the  ministerial  office  and  devoted  himself  thenceforth  to 
literature,  having  indeed  begun  to  write  for  the  Erfectin 
Jieriew  in  1806.  Essnt/tt  in  n  Scririt  of'  Letters  to  n  Friend 
(1805)—],  On  a  Man's' Wn'tin;/  Memoirs  of  Jfini»elf;  2,  On 
Derision  of  Character;  3,  On  the  Apjjfieation  of  the  Epi- 
thet Romantic;  4,  On  Some  of  the  Causes  (n/  irhit-h  Ecan- 
ffelical  ReUijion  has  been  rendered  Unaeeeptahle  to  Persons 
of  Cultivated  Tastes — gave  him  his  especial  rejmtatioD  as  an 
original  thinker.  Wrote  also  on  The  Evils  'f  Popular  hj- 
noranccy  etc  Sir  James  Mackintosh  called  him  one  of  the 
most  profound  and  eloquent  writers  that  England  has  pro- 
duced.    D.  Oct.  15,  1S43. 

Foster  (John'  Gray),  an  American  officer  and  general 
of  volunteers,  b.  in  Whitefield.  Coos  eo..  N.  H.,  Jlay  27, 
1823;  graduated  at  West  Point  July  1,  1846,  and  entered 
the  U.  S.  army  as  second  lieutenant  uf  engineers.  During 
the  war  with  Mexico  (1847— IS)  he  served  with  a  company 
of  sappers  and  miners,  participating  in  the  siege  of  ^'era 
Cruz  and  the  battles  of  Contreras,  Churubusco,  and  Molino 
del  Rey,  in  which  latter  he  was  severely  wounded  ;  engaged 
in  construction  of  fortifications  and  on  coast  survey  duty 
1848-54;  assistant  professor  of  engineering  at  West  Point 
1855-57;  as  engineer  in  conptruction  of  Forts  Sumter 
and  Moultrie,  S.  C,  and  works  in  North  Carolina  1857-61. 
On  the  outbreak  of  the  civil  war  he  was  chief  engineer  of 
the  fortifications  in  Charleston  harbor  (rank  of  captain), 
being  at  Fort  Sumter  during  its  bombardment  and  at  its 
surrender;  appointed  brigadier-general  of  volunteers  Oct., 

1861,  and  commanded  brigade  on  Gen.  Burnside's  expe- 
dition to  North  Carolina,  distinguishing  himself  at  the 
capture  of  Roanoke  Island,  Feb.,  1862.  Newbern,  and  Fort 
Macon,  N.  C. ;  appointed  major-general  of  volunteers  July, 

1862,  and  assigned  to  command  of  department  of  North 
Carolina  (18th  army  corps) ;  conducted  various  expeditions, 
and  engaged  in  the  battle  of  Kinston.  siege  of  Washington, 
attack  on  Newbern,  N.  C,  etc.  ;  raised  to  command  of  de- 
partment of  Virginia  and  North  Carolina  July,  1863.  and 
that  of  the  army  and  department  of  Ohio  Dec,  1863  ;  de- 
partment of  the  South  May.  1864;  and  of  department  of 
Florida  1865;  mustered  out  of  volunteer  service  Sept.,  1866. 
Returning  to  duty  with  his  corps,  he  was  placed  in  charge 
of  works  for  the  preservation  nnd  improvement  of  Boston 
harbor,  and  construction  of  defences  of  Portsmouth  harbor, 
N.  H.  His  submarine  engineering  operations  in  removing 
rocks  from  the  channel  of  entrance  to  Boston  harbor  were 
conducted  with  much  ability  and  jirofessional  skill.  Gen- 
eral Foster  had  risen  through  the  successive  grades  to  be 
lieutenant-colonel  of  engineers  1867.  For  gallant  and  meri- 
torious conduct  in  battle  in  Mexico  he  was  brevetted  first 
lieutenant  and  captain  ;  for  similar  services  during  the  civil 
war  he  received  all  the  brevets  from  major  to  that  ot  major- 
general  U.  S.  A.  Author  of  Notes  on  Suhmnrine  Ulnsting 
in  Ronton  Harbor;  also  article  Blasting  in  this  work.  D. 
at  Nashua,  N.  H.,  Sept.  2,  1874.         George  C.  Simmons. 

Foster  (Col.  John  Wells),  LL.D.,  b.  at  Brimfield, 
Mass.,  in  1815;  studied  at  Wesleyan  University.  Middle- 
town,  Conn.,  and  in  1836  removed  to  Zanesvillc,  0.,  where 
he  became  a  lawyer.  He  assisted  in  the  Ohio  geological 
survey  of  1837,  and  wrote  a  report  of  his  labors;  went  in 
1S45  to  the  copper-region  of  Lake  Superior,  and  with 
Prof.  J.  D.  Whitney  made  a  survey  of  that  region,  a  gov- 
ernment report  of  which  was  published  1850-51.  Removed 
next  to  Massachusetts,  and  then  (1858)  to  Chicago.  He 
published  The  MissisHippi  Valley  {\S>^0)  and  Pre-historic 
Races  of  the  U.  A'.  (1873),  and  many  scientific  papers.  He 
was  for  some  time  land  commissioner  of  the  Illinois  Cen- 
tral R.  R.,  and  president  of  the  Association  for  the  Ad- 
vancement of  Science.     D.  at  Chicago  June  27,  1873. 

Foster  (Laf.vyette  Sabine).  LL.D..  b.  Nov.  22.  1806, 
in  Franklin,  Conn.,  was  the  son  of  Capt.  Danie!  Foster, 
who  was  present  at  the  battle  of  Saratoga  and  with  Wash- 
ington at  White  Plains.  His  paternal  grandmother  was 
Hannah  Standish,  a  descendant  of  Miles  Standish.  He  was 
educated  at  Brown  University,  and  graduated  there  in  1S2S 
with  the  highest  honors;  studied  law  with  the  Hon.  Calvin 
Goddard  of  Norwich,  and  was  admitted  to  the  bar  in  1831. 
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Repeatedly  elected  to  the  GeDernl  A99embly  of  Connocticut 

from  Norwich,  he  was  Spcakur  of  the  house  of  representa- 
tives ic  i-S47,  iS48,  aud  Isi4;  mayor  of  Norwich  in  1851 
and  in  !8J2,  receiving  on  his  last  election  every  vole  cast. 
In  !>*o^  was  elected  U.  S.  Senator  for  six  years,  aud  at  the 
close  of  that  term  was  re-elected  for  six  years  longer.  While 
in  the  Senate' he  served  on  the  committee  of  Revolutionary 
pensions,  on  private  land  claims  ou  public  lands,  on  pen- 
sions, im  the  judiciary,  and  on  foreign  relations,  occupying 
for  some  time  the  second  place.  On  the  last-named  com- 
mittee he  was  chairman  a  considerable  portion  of  the  war. 
In  Mar.,  lS6,i,  ho  was  elected  president  pro  tem.  of  the 
Senate.  When  Mr.  Johnson,  the  Vice-President,  became 
Presirteut  by  the  death  of  .Mr,  Lincoln  on  Apr.  14,  1865, 
Mr.  Fnster  became  acting  Vice-President  of  the  U.  S.,  and 
held  that  position  for  two  years.  In  IS70  he  was  again 
elected  to  represent  Norwich  in  the  general  assembly  of 
Connecficut,  aurl  was  chosen  Speaker  of  the  house  of  rep- 
rescmtatives.  Subsequently  during  the  same  session  ho  was 
elected  A  judge  of  the  supremo  court  of  errors  and  the  su- 
perior court  of  ('onnc^•(icut.  For  this  office  he  received 
every  vote  in  the  senate,  and  197  out  of  'Jl'L'  in  the  house. 
D.  lit  Nurwich, Conn. .Sept. lit, IS80.  J.  Watts  ok  Pkvstkr. 

Foster  (Lemokl),  a  Presbyterian  minister,  b.  at  ITart- 
land.  Conn.,  Nov.  2t,  1799:  graduated  at  Yale  1S2S;  at  tho 
New  Haven  Divinity  School  ISIU  ;  labored  in  Bloomington, 
III..  is:5;{-:i');  at  Bethel,  111..  IS;;9-46;  at  Upper  Alton,  111., 
1846-54;  at  Atlanta,  111.,  1^51-5'.) ;  at  Onnrga.  III.,  IS.V.»-r,3; 
at  Blue  I:^land,  III..  IS6;;-70;  at  Washington  Heights,  111.. 
1870-72.  Mr.  Foster  was  highly  successful  in  building  up 
new  churches  and  schools,  and  was  not  only  a  preacher,  but 
aschool-tca'ther  and  journalist.  1).  at  Washington  Heights, 
III.,  Apr.  1,  1872. 

Foster  (Nathaniel  Oreeve),  a  celebrated  jury  lawyer 
in  Georgia,  b.  in  Urecuo  eo.  in  that  State,  Aug.  25,  1809; 
graduated  at  the  State  University  in  LSItO;  admitted  to 
the  bar  in  I8:U  ;  commanded  a  company  in  the  Seminole 
war  in  IS;t6;  was  then  solicitor-general  of  Oekmulgee  cir- 
cuit ;  five  years  member  of  the  State  senate  j  and  menii)er 
of  OongrciS  from  1H.*>7  to  is.')9.  D.  in  1S71.  His  residence 
was  Madison,  Ga.  He  was  famous  for  tho  many  hnmorou3 
and  apt  anecdotes  he  interwove  in  his  speeches  before  ju- 
ries. Some  of  '■  Foster's  stories  "  will  long  bo  remembered 
in  Ueorgia.     He  became  a  Baptist  minister  before  he  died. 

A.  U.  Stki'IIens. 

Foster  (Handoli-h  S.),  D.  D.,  b.  at  Williamsburg,  0., 
Feb.  22,  1S20;  studied  at  Augusta  College,  Ky.,  and  in 
18i{7  entered  the  iMethodist  Episcopal  ministry;  held  im- 
portant stations  in  the  Wej-tern  States;  was  transferred  in 
1850  to  the  New  York  Conference;  chosen  in  ISJG  presi- 
dent of  North-western  Univer.sity;  in  1858  became  a  pro- 
fessor in  Drew  Thoolugieal  Seminary;  and  in  1872  was 
elected  a  bishop  in  his  Church.  Residence,  Cincinnati,  0. 
Author  of  Oh/fi-titntH  tu  <\tfiuiii»m,  1849;  Chrintinn  Purity, 
1851;   Minintri/ /or  the  Timea,  1855;    TheiHi/t,  1872. 

AuKL  Stkvkns. 

Foster  (Stephen),  b.  at  Andover,  Mass.,  Feb.  15,  1798; 
graduated  at  Dartmouth  College  in  1821,  and  at  Andover 
(Mass.)  Theological  Seminary  in  1821;  onlnined  in  Oct., 
182  1.  ho  was  minister  at  (ireenvillo  and  Knoxville.  Tenn.; 
then  professor  of  Latin  and  (Jreek,  ami  aftiTH-anis  presi- 
dent of  the  College  of  East  Tennessee  at  Knoxville.  I). 
there  Juno  II.  I8:i5. 

Foster  (Stkimii;?*  Collins),  b.  nt  Pittsburg,  Pa.,  July 
4,  182(i;  produced  ninny  popular  melodies — Oh,  Simnninifi, 
Xrfhf  wan  a  L'liii/,  Of-f  I'lirfc  ,V''/,  ('Umptown  Iht'-pfi,  Old 
Fofkn  nt  /fnmr  ffor  which  he  received  $15,000),  Wi/h>,  trr 
finr^  MtHHfd    Ynu,   I'nuitr  triirrc  mt/  Lnve  Urn    Drenmin'j,  Of't 

D;fj  Tnty,  etc.  -ntul  d.  in  New  York  City  Jan.  ^^,  18(^1. 
Of  tluMO  ho  pPMlueecl  lioth  words  and  music.  His  songs 
were  mostly  simpl'-  and  unambitious  productions,  hut  were 
highly  |io]>ular  at  home  and  abroarl. 

Foster  (Stei-iikn  SvMttNos).  American  ant i -slavery 
agitator,  b.  at  Canterbury,  N.  H.,  Nov.  17,  1809;  grad- 
uated at  Dartmouth  College  in  lSr[8;  studied  theology, 
and  married  Abby  Kelley  Dec.  21,  1845.  He  published 
Thi:  lin.lh'  ih','>'l  nf  ThirwH^n  Tine  Pirturc  n/  thr  Amer- 
ican f'lnirrfi  tiii'f  f'fin/i/,  and  many  articles  on  tho  slavery 
question.     D.  Sept.,  1881., 

Foster  (Thomas  F.),  n  lawyer  an(I  politician  of  distinc- 
tion in  (Jeorgiu,  was  b.  in  (ireensborough,  (Jii..  Nov.  2.'(, 
1790;  graduated  at  (he  State  University  in  ISI2;  studird 
law  at  Lilehficld.  Conn.,  and  was  admitted  to  tho  bar  in  his 
native  town  in  tSUi,  where  he  eontinued  to  reside  until  hi^t 
death  in  1S47.  He  wiis  f.ir  many  yeiirs  a  distinguished 
member  of  tho  State  legislature,  and  was  member  of  Con- 
gress from  1329  to  1835  and  from  1841  to  lS4:t. 

A.  H.  Stephens. 

Foster  (William  S.),  b.  in  New  Hampshire,  was  ap- 
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pointed  lieutenant  of  infantry  Mar..  1812;  captain  Mar., 
18i:i;  brevet  major  for  "gallant  conduct  in  the  defeneo 
of  Fort  Erie."  Aug.  15,  1814;  major  ot  4th  Infantry  July 
7,  I82G;  lieutenant-colonel  June  8.  IS;iti:  and  brevet-col- 
onel for  service  in  Florida,  particularly  at  the  battle  of 
Okeechobee,  Dec.  26,  1837,  D.  at  Butuu  Kouge,  La.,  Nov. 
2(5,  I8;i9. 

Fos'ter's  Bar,  tp.  of  Yuba  cc,  CaK    Pop.  524. 

Fos'ter's  Chap'el,  tp.  of  Ulount  co.,  Ala.     Pop.  :nO. 

Fos'ter's  Store,  tp.  of  Tuscaloosa  co.,  Ala.  Pop.  1104. 

Fosto'ria,  post-v.  of  Seneca  co.,  0.,  1.1  miles  W.  of 
Tiffin,  on  the  Lake  Erie  and  Louisville,  the  Haltiniurc 
Pittsburg  and  Chicago,  and  the  Mansfield  Coldwater  and 
Lake  Michigan  R.  Us.  The  Atlantic  ami  Lake  Krie  and 
the  Columbus  and  Toledo  R.  Rs..  not  yet  completed,  are  to 
pass  through  it.  It  has  a  private  bank,  a  weekly  news- 
pajjcr,  several  millj*,  foundries,  and  niaehine-shops.  4  hotels, 
.')  churches,  etc.  Agriculture  iis  the  leading  pursuit.  Pop. 
I73;i.  J.  V.  JoSKs,  Kd.  "Rkvikw." 

Foucault  (Jkas  BERNAun  Lkon).  French  natural  jdiil- 
osopher,  b.  at  Paris  Sept.  18,  1S19,  had  hi.-*  attention  turned 
to  optics  by  tho  invention  of  Baguerre,  and  in  1844  invented 
an  apparatus  by  which  electric  light  is  used  in  optical  ex- 
periments, microscopic  researche.'J,  etc.  Ho  deiiu)n?itr!ited 
the  earth's  rotary  motion  on  its  axis  by  the  jienduluni  and 
gyroscope  in  1851,  was  physicist  to  the  Imperial  Observa- 
tory (ls54  ),nnd  a  member  of  the  French  Institute.  In  IS.J5 
olitainedthe  Copley  medal  of  the  Royal  Society  for  measur- 
ing the  velocity  of"liglit.     D.  Feb.  13,  1868. 

Fouch^  f.IosEPH),  Napoleon's  minister  of  police,  b.  at 
La  Martiniere,  near  Nantes,  May  29,  17fi;j,  His  delicate 
constitution  prevented  him  from  following  the  profession 
of  his  father,  who  was  a  sea-captain.  He  studied  theology, 
but  did  not  take  holy  orders.  After  living  for  some  years 
as  a  teacher  of  philosojdiy,  he  became  an  advocate,  mar- 
ried, founded  a  rejiubliean  club  in  Nantes,  an<l  was  elected 
a  member  of  tho  National  Convention  in  1792.  As  such, 
ho  voted  for  tho  death  and  immediate  execution  of  Louis 
XVI.,  and  followed  Collot  d'llerbois  to  Lyons,  where  ho 
partook  with  great  gusto  in  the  butcheries  which  were 
deemed  necessary  to  reduce  the  city  to  obedience.  On  bis 
return  ho  was  chosen  president  of  tho  Jacobin  Club,  but 
after  the  execution  of  Robespierre  (July  28,  1794),  when 
ho  felt  that  tho  time  of  terno-ism  bad  nearly  run  out.  ho 
gave  up  his  career  as  a  furious  re\olutionist,  and  tried  tu 
excuse  his  violences  and  cruelties  by  ascribing  tbein  to 
orders  from  Robespierre,  He  was  nevertheless  driven  out 
of  tho  Convention  as  a  terrorist  Avig.  9,  179.'),  ami  even  fur 
some  time  held  in  arrest.  After  being  restored  to  liberty 
by  the  general  amnesty  of  Oet.  20.  1790,  he  bought  liarras, 
whom  lio  resemblecl  in  many  respects  and  surpassed  in  all, 
even  in  treachery,  by  betraying  Ibibeuf,  and  was  sent  as 
ambassador,  first  to  tho  Cisalpine  Republic,  and  then  to 
Holland,  whence  he  wns  called  to  Paris  and  made  minister 
of  police  July  31,  1799.  lu  this  position  be  was  of  great 
service  to  Napoleon,  but  in  tho  beginning  of  his  career 
Napoleon  felt  aversion  to  traitors  and  distrust  of  merce- 
nary charaeters ;  he  watched  Foueh6,  and  suddenly  dis- 
misHcd  bim,  I)ec..  IS()2,  at  tho  same  timi^  rewarding  him 
by  making  him  ricli.  In  two  years,  however.  Napoleon 
learned  to  feel  otherwise,  an<l  (.July  10,  isui)  Foucht  was 
made  minister  of  polieo  for  tho  second  time.  Reconcilia- 
tion had  now  become  his  great  idea,  and  the  interior  quiet 
and  order  in  France  during  the  empire  wero  u**  iloubt  due 
to  him  to  a  great  extent.  He  bud  iin  unfailing  eye  f<M-  any 
breach  in  a  man's  oliaractor  or  in  the  state  of  society,  and 
an  unerring  hand  in  finding  the  real  causes  of  pcrsimal 
actiona  and  social  movements.  Napoleon  appreciated  his 
talents,  maile  him  duko  of  Otranto,  an<i  gave  him  a  large 
pension.  Nevertheless,  be  dismissed  him  once  more  (June 
5,  INIO).  At  that  time  Napoleon  had  (fpeiied  secret  nego- 
tiations with  the  English  court,  ancl  FouebC*  happened  to 
tliwart  and  spoil  his  plans.  Ho  often  happened  to  do  so, 
and  although  Napoleon  speaks  somewhat  iiaughlily  about 
him  in  bis  memoirs,  Im  seems  to  havu  feared  him.  Ho 
tried  to  ki  ep  him  away  fnuu  France  even  when  ho  was 
compelled  tu  use  him.  In  1813  he  made  him  governor  of 
lUyria.  and  sent  him  to  Italy  to  wateli  Murat.  Neverthe- 
less, Fouch6  becatuo  minister  of  police  a  third  time  on 
Napoleon's  return  from  Klba,  and  he  playe<l  a  very  eon- 
spiouuus  ]mrt  in  all  the  proeeclings  which  leil  lo  the  final 
abdication  of  the  emperor,  the  formation  of  n  provisional 
government,  and  the  re-cstablishment  of  Iho  Itourbons. 
He  romatni'd  in  office  under  Loui«  XVIII.,  but  his  position 
between  tie  liberal  and  the  ultra  rejictionary  parly  was 
untenable.  On  Sept.  19,  ISj.'i,  lie  went  to  DreHtlen  as  nm- 
biissacior.  The  law  of  Jan.  10.  isid,  however,  which  exiled 
all  who  had  voted  for  the  death  of  Louis  XVI.,  affected  also 
bim,  and  deprived  bim  of  his  ofllce.    During  tho  remainder 
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of  his  life  he  resided  in  Linz,  and  in  Trieste,  where  he  d. 
Dec.  25,  1820.  In  private  intercourse  he  was  smooth,  elo- 
quent, sometimes  fascinating.  But  he  was  only  an  egotist, 
and  his  egotism  made  him  treacherous.  He  was  not  a  com- 
mon scoundrel,  however.  He  wished  to  serve  the  greatest, 
and  never  betrayed  a  man  until  the  man  began  to  degen- 
erate. Clemens  Petersen. 

Fouche   liCfave,  tp.  of  Perry  co.,  Ark.     Pop.  403. 

Fougferes,  town  of  France,  in  the  department  of  Ille- 
et-ViU:iine.  at  the  junction  of  the  Nanjon  and  the  Coues- 
non.  It  is  famous  for  its  dyeing,  especially  of  scarlet, 
whose  delicate  tints  are  due  to  certain  qualities  of  the  waters 
of  the  Nanjon.     Pop.  9470. 

Fou'Ia,  an  island  in  the  Atlantic,  belongs  to  the  Shet- 
laud  group,  but  lies  solitary  20  miles  W.  of  it.  It  is  a 
grauite  block  rising  1369  feet  above  the  sea,  and  inhabited 
by  250  persons,  who  carry  on  some  fishing,  farming,  and 
hunting  of  wild-fowls.  It  is  supposed  to  be  the  ancient 
Ultima  TJnde.     Lat.  fiO°  9'  N.,  Ion.  2°  6'  W. 

Foulard  [Fr.],  a  light  fabric  of  silk,  sometimes  con- 
taining cotton,  and  used  principally  for  ladies'  dresses.  It 
is  chieHy  of  French  manufacture,  but  represents  a  class  of 
goods  largely  made  in  Japan,  India,  etc. 

Fould  (ArniLLE),  French  statesman,  b.  at  Paris  Nov. 
17,  1800,  was  in  the  Chamber  of  Deputies  in  1842  and 
1846,  in  tho  Constituent  Assembly  in  1848,  and  in  July, 
1849,  was  a  member  of  the  Legislative  Body.  Prince- 
President  Louis  Xapoleon  made  him  minister  of  finance 
Oct.  31,  1840,  but  he  retired  in  Oct.,  18.»1,  filling  the  posi- 
tion, however,  for  a  second  period  from  Dec.  2,  1851,  to 
Jan.  25,  1852  ;  then  made  senator,  minister  of  state  and  of 
the  house  of  the  emperor  in  1852;  commander  of  the  Le- 
gion of  Honor  Dec.  8,  1852;  then  a  third  time  finance 
minister  from  Nov.  12,  1861,  to  Jan.  1,  1867.  D.  near 
Tarbes  Oct.  5  of  the  same  year.     He  was  of  Hebrew  stock. 

Fou'lis  (RoBicRT  and  Andrew),  Scotch  printers,  broth- 
ers, b.  at  Glasgow — Robert,  Apr.  20,  1707;  Andrew,  Nov. 
23,  1712;  began  business  in  1740,  and  became  printers  to 
the  University  of  Glasgow  in  1743.  Andrew  d.  Sept.  IS, 
1775,  and  Robert  in  1776,  They  made  fortunes  by  print- 
ing, and  lost  them  in  founding  an  academy  of  painting  and 
Bculpturo  at  Glasgow,  the  collection  of  paintings  being  sold 
by  auction  in  1776.  Their  editions  of  Greek  and  Latin 
classics  were  noted  for  accuracy  and  elegance. 

Foul  iu  the  Foot,  a  contagious  disease  of  sheep, 
characterized  by  ulcers  and  granulations  between  the  toes. 
Caustic  aud  stimulant  applications,  such  as  oil  of  turpen- 
tine, followed  by  tarry  applications,  arc  generally  curative. 
The  cause  and  nature  of  this  disease  are  not  well  understood. 

Founda'tion  \\jVit. fnndntio:  Fr./onJa/i'on],  that  upon 
which  the  main  structure  rests.  Tho  body  of  the  foundation 
consists  of  the  main  part  of  those  masses  of  masonry  or 
timbers  of  which  it  is  formed.  The  h^d  of  the  fnundation, 
■which  is  sometimes  referred  to  as  distinct  from  tlio  founda- 
tion proper,  is  the  prepared  surface  on  which  the  foundation 
rests.  It  may  be  a  grillage,  or  pounded  stone,  or  a  body 
of  cement,  or  simply  of  pounded  earth.  There  are  many 
examples  to  which  the  term  cannot  jiroperly  be  applied. 
When  the  foundation  is  made  upon  rock  the  surface  should 
be  properly  prepared.  The  rock  should  be  tested  as  to 
its  soundness  and  its  supporting  power,  and  if  it  is  to  be 
exposed  to  tlxe  elements  the  effect  of  such  action  should 
be  determined.  If  it  is  sound,  it  should  be  go  dressed  that 
its  surface  will  he  normal  to  the  line  of  pressure.  As  tho 
pressure  in  most  cases  is  vertical,  the  surfaces  should  gen- 
erally be  horizontal.  Where  it  costs  too  much  to  reduce 
the  whole  to  a  single  horizontal  surface,  it  may  be  cut  into 
steps,  as  was  done  in  the  celebrated  Eddystone  lighthouse 
in  the  English  Channel.  But  the  method  of  steps  should 
be  avoided  wherever  it  can  be,  for  all  artificial  structures 
will  settle  more  or  less,  and  if  there  is  a  great  difference 
between  tho  highest  and  lowest  steps,  there  may  be  unequal 
settling  to  such  an  extent  as  to  damage  the  work.  One  of 
the  early  English  engineers  made  a  foundation  for  a  bridge 
partly  upon  rock  and  partly  upon  sand,  but  the  sand  was 
washed  out  and  the  foundation  destroved.  If  the  rock  is 
unsound,  being  loose  or  porous,  the  upper  part  shoulil  be 
removed  until  suitable  rock  is  reached.  If  the  rock  is  very 
porous,  it  may  he  filled  with  cement  to  form  the  bed  of  the 
foundation.     Large  cavities  may  be  arched  if  necessary. 

In  determining  whether  tho  supporting  power  is  sufla- 
cient,  the  load  to  which  it  is  to  be  subjected  must  be  known. 
If  it  is  found  upon  trial  that  it  is  not  sufficient,  the  bed  of 
tho  foundation  should  bo  enlarged,  so  that  the  pressure  per 
square  foot  will  be  diminished.  Some  rocks  decompose 
imdor  the  action  of  the  weather.  In  such  eases  the  surface- 
rocks  should  bo  removed,  so  that  the  bed  of  the  foundation 
will  be  below  the  action  of  the  frost. 

Many  expedients  are  resorted  to  in  making  foundations 


on  soils.     Most  soils  are  so  yielding  in  their  nature  that 

they  must  bo  confined  to  prevent  spreading,  as  well  as  set- 
tling, when  they  are  loatled  with  masonry.  An  instance 
is  cited  where  borings  were  made  for  the  site  of  Fort  Liv- 
ingston, La.  The  surface,  but  2  or  3  feet  elevated  above 
tide-water,  was  fine  sand,  and  apparently  incompressible. 
The  boring  showed  this  stratum  to  be  15  or  20  feet  thick, 
beneath  which  was  a  sott,  saturated  blue  clay.  It  was 
considered  that  this  soil  needed  no  preparation,  but  very 
great  settlement  ensued.  The  amouut  de])endcd  more  upon 
aggregate  total  masses  imposed  than  upon  tlic  actual  pres- 
sure (per  square  foot)  of  difi'crent  parts.  The  sand  ^like 
all  sands)  was  believed  to  be  nearly  iucomi)re!^sihle,  and 
the  yielding  doubtless  took  place  in  the  clay.  In  such  a 
case,  if  (as  in  the  case  of  a  fort)  there  are  masses  (earth 
and  masonry)  to  bo  imposed  covering  a  great  area,  neither 
piling  uor  grillages  are  likely  to  avail,  and  a  previous  had- 
ing before  masonry  is  commenced  seems  indispensable  if 
aettlfmcnt  cannot  be  tolerated. 

When  the  foundation  is  composed  of  masonry,  it  is  desir- 
able to  have  the  bed  horizontal  over  the  whole  surface;  and 
if  the  soil  is  yielding,  it  must  be  confined  so  as  not  to  spread 
laterally  (Fig.  1).    Sometimes  a'  grillage  forms  the  bed.    It 

is  made  by  placing  tim- 
bers or  planks  close  to 
each  other  directly  upon 
the  soil,  so  as  to  form  a 
kind  of  floor,  and  direct- 
ly upon  these  is  placed 
another  layer,  on  which 
the  timbers  are  placed 
crosswise  of  those  immc- 

diately  below.     In  many 

casts  grillages  and  plat- 
furms  have  failed,  either 
froui  the  U.-i';iy  fl  ih.'  tiniinr  or  from  unequal  settling  of 
the  soil  beneath  them,  so  that  in  many  recent  structures  an 
"  area  "  has  been  substituted  with  good  results.  An  *'area" 
consists  of  a  mass  of  masonry,  usually  of  uniform  thickness, 
laid  over  the  whole  surface  wliich  is  to  be  occupied  by  the 
foundation.  The  foundations  of  the  capitol  building  at 
Albany,  N.  Y.,  are  laid  upon  a  large  "  area."  The  soil 
was  excavated  to  a  suitable  depth,  and  the  soil  beneath 
thoroughly  beaten.  The  surface  was  covered  with  small 
broken  stone  to  a  uniform  depth  of  about  six  inches,  and 
thoroughly  grouted  with  cement.  Successive  layers  of 
about  the  same  thickness  followed,  each  being  thoroughly 
grouted,  until  a  suitable  thickness  was  secured.  The  large 
blocks  of  stone  which  form  the  foundation  of  the  piers  so 
nearly  covered  the  whole  bed  as  to  prevent  any  upheaval 
of  the  soil  and  bed  between  the  pieces. 

When  the  masonry  is  of  rubble  stone,  it  is  better  to  form 
a  bed  of  small  stones  of  uniform  Hize,  well  grouted,  than  to 
place  large  stones  directly  upon  the  earth,  even  if  the  spaces 
between  them  arc  filleil  with  small  ones  :  for  the  construction 
is  not  so  homogeneous  as  when  they  are  small,  and  there  arc 
not  so  many  points  of  support  on  the  earth.  If.  however, 
the  stones  have  a  flat-bearing  surface,  their  size  will  make 
but  little  difi"erence.  Sometimes  the  base  of  the  foundation 
may  be  spread  out  so  much  that  even  a  mushy  soil  will  sus- 
tain a  very  heavy  load.  The  piers  of  a  railroad  bridge  on 
tho  Montezuma  Swamps  in  New  York  were  so  spread  at  the 
base  that  the  pressure  per  square  foot  was  about  3tiO  pounds, 
or  between  2  and  3  pounds  per  square  inch,  while  the  load 
on  the  pier  was  130  tons. 

When  there  are  springs  in  the  soil,  the  water  must  be 
prevented  from  washing  out  the  cement,  especially  before 
it  firmly  sets.  This  may  sometimes  be  done  by  a  proper 
drainage,  and  sometimes  by  the  use  of  heavy  canvas  which 
has  been  made  impervious  to  water.  One  of  the  founda- 
tions of  the  Rochester  bridge,  England,  was  upon  large 
cylinders,  which  were  sunk  42  feet  below  the  bed  of  the 
river  and  filled  with  masonry.  The  river,  being  tidal,  rose 
and  fell  twice  each  day,  and  this  action  caused  the  water  to 
flow  in  and  out  of  the  cylinder  at  the  bottom,  washing  out 
the  cement  of  the  concrete.  It  was  difficult  at  first  to  keep 
the  water  out.  but  at  length  a  piece  of  stout  canvas  was  cut 
one  foot  larger  than  the  base  of  the  cylinder,  and  when  the 
water  had  subsided  it  was  fitted  all  around  the  inside  of 
the  cylinder,  and  the  concrete  put  on;  which  expedient 
proved  successful. 

When  a  heavy  structure 
rests  upon  isolated  pillars 
or  columns,  and  the  soil 
beneath  is  compressible, 
the  bases  of  the  columns 
may  be  connected  by  in- 
verted arches,  as  shown  in 
Fig.  2,  so  as  to  distribute 
the  pressure  over  the  whole 
surface,  and  prevent  the  soil  from  rising  between  the  piers. 


Fig.  2. 


FOUNDATION. 
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The  use  of  wooden  pilea  is  one  of  the  most  common  ele- 
ments in  the  prepanition  of  the  foundation  in        Fin.  3. 
marshy  soiU.    A  grillage  is  often  combined  with 
the  usu  of  piles.     The  piles  may  bo  as  long  as 
they  euu  be  cut  from  a  tree ;  and  if  they  are  not 
then  long  enough,  they  are  driven  farther  by 
plaoing  other  piles  un  the  tops  of  them  and  the 
driving  cuutinued.     The  seeond  pieee  is  called 
a  puneh.     Formerly  iron   shoes  (Fig.  3)  were 
phiced  on  the  lower  end  of  the  jiiles  to  assist 
in  penetrating  the    soil,    but    experiment   has 
shown  that  this  is  a  needless  expeuse,  as  they 
will  drive  tpiite  as  well  if  simply   sharpened, 
and  in  many  coses  they  can  be  driven  nearly  as  easily  if 
che  end  is  square. 

When  practicable,  piles  should  bo  driven  through  the 
muddy  soil  to  a  firm  subsoil  beneath,  but  there  are  numer- 
ous cases  where  this  is  impracticable.  ^Vhen  the  end  of  the 
pit(^  does  not  rest  on  a  firm  subt-oil,  the  supporting  power 
of  (he  pile  depends  upon  its  friction  between  its  surface 
and  the  soil,  which  friction  may  be  suflieient  to  sustain  im- 
mense structures.  The  supporting  power  of  piles  in  prac- 
tici',  when  they  are  held  by  friction,  is  usually  determined 
by  empirical  rules.     If  wo  use  the  following  notation — 

W  =  the  weight  of  the  ram  in  tons; 

//=  the  height  in  inches  through  which  the  ram  falls  for 

the  last  blow ; 
h  —  the  distance  in  inches  that  the  pile  is  driven  by  the 
last  blow ; 
Wi  =  the  weight  of  the  pile  ;  and 

P  -=  the  loatl  which  the  pile  will  safely  bear  in  tons — 
th"n  Major  Sanders's  formula  becomes 


-Yk''- 


Moleaworth's  rule  ia 


P  = 


Iff 

8& 


W, 


which  is  of  the  same  form  as  the  preceding  when  the  weight 
of  the  pile  is  neglected. 

McAIpine's  rule,  as  dfduccd  from  his  observations  on  the 
pile-driving  at  the  Brooklyn  navy-yard,  is 


'-f 


(it-t«»Vs-')- 


In  this  ease  the  pile  was  driven  to  stoppage,  as  will  bo  ex- 
plained herrafler. 

Weisbach's  rule,  as  deduced  from  theoretical  considera- 
tions, considering  both  the  ram  and  pile  aa  non-clastic,  is 

and  if  the  weight  of  the  pile  be  neglected,  this  becomes 

h 

An  investigation  of  pile-driving  when  both  the  ram  and 
pile  are  considered  elastic,  as  developed  by  Airey,  astron- 
omer royal  of  England,  is  given  in  Mosley'a  Mechuniva  and 
Eiiffincei'inff. 

The  following  rule  for  regulating  the  ''  load  "  to  be  im- 
posed is  given  by  Kankine  { liHltH  and  TnhltH)  : 

itook,  moderately  bard  (strong  as  the  strongest 

n-d  brick) ". 9  tons  per  sq.  ft. 

Kock,  of  llie  strength  of  good  concrete 3     '*      "        " 

very  soft 1.8  "       "         " 

Karth,  firm;  hard  clay  ;  clean  dry  gravel;  clean 

sharp  sand  preventod  from  spreading I  to  1.5  tons   " 

Experiments  at  New  Orleans  givo  about  1 'iflO  pounds  per 
square  foot  as  a  safe  loacl  for  that  alluvial  soil,  but  thero 
will  bo  HHUfvinciit  in  such  plastii!  soils  with  very  slight  loads. 
The  following  is  a  short  ai)stract  of  the  results  of  some 
experiments  made  by  John  Uoy  in  the  soils  of  New  Or- 
leans, hauf  ia  1861-52 ; 


ArM  preMed, 

Wclrtt 
pouoili) 

— - — 

102 

WHght  ppf 

8lnkis«  IQ 
Inohci. 

Dumttonorthe 

cxprrlnivnt, 

day*. 

IX    1    -      I 

102 

11 

.10 

IX    2*=      2J 

msi 

102 

26} 

30 

4X    4    -    IB 

l«.'i2 

102 

78 

30 

1  X  16    -=    Ifi 

I6:i2 

102 

•SS 

30 

4X4=    16 

ia:i2 

102 

120 

161 

IX    1    -      1 

18 

18 

t 

3 

JX    1    -        i 

131 

18 

fi 

3 

oX  16    =    40 

642 

If 

i 

99 

12X12    =144 

2452 

1, 

107 

which  is  1  inch  square  the  perimeter  is  4,  and  in  one  which 
is  4  inches  sc^uare  it  is  16;  hence  their  perimeters  arc  as 
1  to  4,  whil^  their  areas  are  as  1  to  16.  The  friction  on  the 
lateral  surfaces  is  an  important  clement. 

The  several  piers  of  the  railroad  bridge  at  llavre-de- 
(Irace,  on  the  Susquehanna  Uivcr,  were  established  in 
different  wuys.  For  pier  No.  3  piles  were  driven  into  the 
soil,  and  sawed  off  at  a  uniform  level  of  40  feet  below  the 
surface  of  the  water.  A  platform  or  grillage  of  timber, 
strongly  ironed,  upon  which  tho  pier  was  to  rest,  was  con- 
structed near  the  site  and  floated  over  the  piles,  and  placed 
between  two  substantial  construction  piers.  Six  lowering 
screws,  each  3t  inches  in  diameter,  were  attached  to  the 
plutfurm  and  to  the  construction  piers,  for  the  purpose  of 
lowering  the  grillage.  An  iron  caisson  was  constructed 
upon  the  grillage,  and  the  mat^onry  begun  within,  and  the 
whole  graclually  lowered  by  means  of  the  screws.  When 
the  masonry  had  nearly*  reached  the  top  of  the  caisson 
another  section  was  added,  and  so  continued  until  tho  gril- 
lage rested  upon  the  heads  of  the  piles. 

The  foundations  for  the  (Irimsby  docks  on  the  Huraber, 
begun  in  1846,  rest  on  piles  which  were  generally  driven 
5  feet  between  centres,  but  in  some  cases  only  4  feel,  over 
the  whole  surface.  ^\'hcn  the  pile  moved  but  |  of  an  inch 
from  tho  blow  of  a  ram  which  weighed  1  ton,  falling 
through  12  feet,  it  was  considered  sufficiently  driven;  the 
piles  were  cut  off  at  a  uniform  level,  and  the  ground  re- 
moved to  a  depth  of  two  feet  below  their  upjitr  ends,  and 
the  space  lillod  with  concrete.  A  grillage  was  constructed 
upon  this  to  receive  the  masonry. 

The  following  arc  (he  recommendations  of  the  lighthouse 
board  (1S68)  for  the  construction  of  the  foundations  of 
lighthouses  about  the  Passes  of  the  Mississippi:  As  no 
solid  natural  base  can  be  secure<l  at  these  points,  it  is  pro- 
posed to  wedge  the  .'^oil  full  of  wooden  piles  which  shall  be 
about  oO  feet  in  length,  not  less  than  12  inches  square  at 
the  head,  and  not  less  than  1 0  inches  diameter  at  the  lower 
end,  driven  into  the  soil  with  a  hammer  of  not  less  than 
1800  pounds  weight,  with  a  iinal  fall  of  45  feet.  The  piles 
should  be  driven  in  rows,  '^k  feet  from  centres,  throughout 
tho  entire  surface  of  the  site  to  be  occupied.  If  it  seems 
advisable,  piles  should  be  driven  at  the  intersection  of  the 
diagonals  of  tho  squares  marked  out  b}'  the  first  set  of 
jiiles.  The  piles  to  be  out  off  '2\  feet  below  the  lowest  water 
for  the  first  set  and  H  feet  f<ir  the  second  row.  on<l  the  soil 
to  bo  excavated  to  a  depth  of  4  feet  below  tlie  lowest  water, 
and  the  space  rammed  full  of  concrete.  The  tops  of  the  jiiles 
arc  to  be  connected  with  timbers,  and  the  space  between  them 
filled  with  concrete.  A  grillage  should  be  constructed  upon 
tho  piles  to  form  a  floor  for  receiving  the  masonry.-' 

The  system  of  water-fronts  and  piers  which  has  been 
adopted  for  New  York  City,  and  which  are  now  bring  con- 
structed, is  intended  to  be  permanent.  (Fig.  4.)  Where 
r  I...  1. 


JlirfH-WALL 

0£W  ropk  arr 


The  larger  surfaces  sink  more  in  proportion  to  their  area 
than  .sniallor  ones.  This  is  prf>bal»ly  due  t"  tlii'  fact  that 
the  lateral  surface  is  loss  in  proportion.     Thus,  in  a  piece 


Foundations  of  water-fronts  on  North  Ulver,  New  York. 
rock  cannot  be  reached,  piles  are  driven  as  close  to  each 
iither  us  possible,  and  sawed  off  at  u  uniform  level,  about 
\(>  feet  below  low  water.  '  A  grillage  is  made  upon  these, 
and  the  masonry  built  nj)on  it.  The  lower  part  of  the 
masonry  is  made  of  largo  blocks  of  cement  (artificial 
stone),  composed  at  first,  by  volume,  of  1  part  of  Portland 
cement,  '2  of  sand,  and  .'»  of  s(«»ne  (Hergeti  trap).  After- 
wards they  were  composed  of  I  part  of  cement.  2J  of  sand, 
and  0  of  broken  stone.  The  upper  part  of  the  wall  is 
faced  with  granite,  backed  wilh  couerofo.  Tho  piles  are 
protected  in  many  cases,  both  on  the  land  and  water  sides, 

•  The  notion  of  "  wedtrlm;  the  soil  "  mny  be  eonsld<rod  ques- 
tionable without  delrimenl  m  the  use  or  (be  pile-*;  while  ex- 
tremely i/irhtiiifi,  the  .tuil.  IboroMKhly  mturixtrd  wUh  tnUer,  mid 
composed  ol  eluy,  exUeuiely  tine  sand,  and  w  nihiule  ijuunlity 
(((  vrjji-inlilo  iiutlt4'r,  Ih  jirubiilily  iw  inrom/ir'x.%ihfr.  III  the  prniM-r 
nen^e  of  the  term,  at  nnylbtn^  we  know  of.  (In  the  artteb' 
LnMiTiiorsi-:  CoNSTurrnioN  the  netiinl  ruundnllnn  of  the  new 
S.  W.  Pass  lighthouse  will  l>o d(»»crlbed. 
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by  masses  of  nibble  stone.  Some  of  the  piles  in  tbe  piers 
in  the  wharves  of  Jersey  City  were  drawn  in  by  hand.  A 
rope  was  attached  to  the  upper  end  of  a  pile  and  passed  off 
in  oppo:;ite  directions,  passing  under  a  pulley  near  the  sur- 
face of  the  water.  The  pile  was  erected  in  place,  and  sev- 
eral men  took  hold  of  the  rope,  and  aa  soon  as  tbe  pile  was 
dropped  they  ran  directly  away  from  the  pile,  jiulUog  on 
the  rope  as  hard  as  they  could  until  the  pile  came  to  rest. 
These  inles  were  sufficiently  firm,  and  did  good  service. 
The  foiindatiou  of  an  ore-dock  at  Milwaukee,  Wis.,  rests  on 
piles  that  were  not  driven  to  stoppage.  At  a  depth  of  about 
30  feet  they  struck  a  firmer  substratum,  but  one  which  could 
be  easily  penetrated.  If  the  pile  passed  this  substratum  it 
could  then  be  driven  7i3  feet  as  easily  as  it  was  the  first  25 
feet.  The  piles  generally  were  driven  only  to  the  firmer 
substratum.  The  dock,  not  being  uniformly  loaded,  settled 
unequally.  The  foundations  of  a  grain-elevator  in  the  same 
city  were  made  on  similar  soil,  but  it  settled  unequally. 
The  tracks  of  many  railroads  in  this  country  where  they 
cross  marshes  rest  on  piles  that  were  driven  lightly,  for  fear 
thai  full  blows  of  the  hammer  would  drive  them  too  far, 
but  in  all  such  cases  there  will  be  settling.  Such  examples 
should  not  be  followed  in  making  permanent  works  where 
it  is  possible  to  avoid  them.  Where  a  firm  substratum  can- 
not be  reached  screw-piles  have  been  used  with  good  suc- 
cess. The  blades  are  made  broad,  so  as  to  give  a  large  area 
for  support,  ami  the  end  of  tbe  pile  is  pointed  to  aid  the 
penetration.  They  are  forced  into  the  soil  by  turning  them 
like  an  auger.  (Fig.  5.)  They  have  been  used  in  the  con- 
struction of  many  lighthouses  on  the  sea-coast.  On  one 
railroad  in  Brazil  they  were  used  in  the  construction  of 
bridges   in  fifteen  out  of  seventeen  river-crossings,  with 

Fig.  6. 
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Elevation  of  a  Disk  Pile. 


good  success.  Piles  having  a  disk  (Fig.  6)  at  their  lower 
ends  for  the  purpose  of  giving  greater  supporting  area  have 
been  successfully  used  in  India.  The  foundation  for  the 
dry  dock  of  tbe  Brooklyn  navy-yard  has  many  points  of 
interest.  It  was  engineered  by  J.  W.  McAlpine.  It  was 
begun  in  1S41  and  completed  in  1S.">1.  It  contains  13,837 
cubic  feet  of  masonry,  resting  upon  38,532  cubic  feet  of 
piles.  The  foundation  was  made  42  feet  below  the  surface 
of  the  ground  and  37  feet  below  mean  tide.  Borings  to  the 
depth  of  60  feet  brought  up  sand  and  clay  and  fresh  water, 
but  there  was  relatively  only  a  small  amount  of  clay.  The 
first  10  feet  were  composed  chiefly  of  vegetable  decomposi- 
tion. When  confined,  and  not  mixed  with  water,  it  was  very 
firm  and  unyielding,  presenting  a  strong  resistance  to  pene- 
tration. When  saturated  with  water  it  became  a  semi-fluid. 
A  coffer-dam  was  constructed  and  the  soil  excavated  to  a 
depth  of  10  feet  below  low  water.  Springs  of  fresh  water 
were  discovered  near  the  bottom  of  the  foundation,  which 
proved  to  be  ver}'  troublesome.  The  upward  pressure  of 
the  water  was  so  great  as  to  raise  the  foundation,  however 
heavily  it  was  loaded.  The  first  indication  of  undermining 
by  these  springs  was  in  the  settling  of  the  piles  which  sup- 
ported the  pump-well.  The  well  was  changed  to  another 
place,  but  the  spring  followed  and  compelled  another 
change.  This  spring  was  driven  away  from  the  old  well 
by  driving  piles  until  it  was  filled  up,  but  it  immediately 
burst  up  among  the  foundation  piles  of  the  dock  near  by. 
In  a  day  it  made  a  cavity  in  which  a  pole  was  run  down 
20  feet  below  the  foundation  timbers.  Into  this  hole  were 
thrown  150  cubic  feet  of  stone,  which  settled  10  feet  during 
the  night,  and  50  cubic  feet  more  were  thrown  in  the  fol- 
lowing day.  This  drove  the  spring  to  another  place,  where 
it  burst  through  a  bed  of  concrete  two  feet  thick.  This 
new  cavity  was  filled  with  concrete,  but  the  precaution  was 
taken  of  putting  in  a  tube,  so  as  to  permit  the  water  to  es- 
cape ;  still  it  burst  through,  and  the  operation  was  re- 
peated several  times,  until  it  finally  broke  out  through  a 
heavy  body  of  cement  14  feet  distant.  In  this  place  it 
undermined  the  foundation  ])iles.  These  were  then  driven 
deeper  by  means  of  followers,  and  a  space  of  1000  square 
feet  around  the  spring  was  then  planked,  forming  a  floor 
on  which  was  laid  a  layer  of  brick  in  dry  cement,  and  on 
that  a  layer  of  brick  set  in  mortar,  and  the  foundation  was 
completed  over  all.  Several  vent-holes  were  left  through 
the  floor  and  foundation  for  the  escape  of  the  water. 
There  were  6549  bearing  piles,  averaging  32  feet  7  inches 


long.  They  were  driven  3  feet  from  centre  to  centre,  and 
afterwards  as  many  driven  as  could  be  forced  into  the  «oiI, 
Whenever  a  ]»ile  was  driven  more  than  3  inches  by  the  last 
blow  of  a  2000-pound  hammer  falling  35  feet,  another  wag 
driven  by  the  side  of  it.  In  many  cases  the  foundations  arc 
made  upon  a  grillage  without  the  use  of  piles.  The  St. 
Charles  Hotel  in  the  city  of  New  Orleans  was  laid  on  a  gril- 
lage of  heavy  flatboat  gunwales  of  60  to  80  feet  in  length, 
20  to  30  inches  in  width,  and  6  to  12  inches  thick,  laid  about 
6  feet  below  the  sidewalk.  It  was  destroyed  by  fire  in  1857, 
and  during  its  existence  of  fourteen  years  previous  it  settled 
two  feet.  It  was  immediately  rebuilt  on  its  old  foundations, 
and  it  settled  one  foot  more  during  the  next  fifteen  years. 
The  grillage  which  was  made  for  the  foundations  of  Fort 
Jackson,  La.,  was  exceedingly  strong — one  of  the  strongest 
in  the  South-west,  The  subsoil  is  very  compressible,  and 
thoroughly  saturated  with  water  to  the  depth  of  II  feet 
below  the  natural  level  of  the  country — the  depth  of  the 
foundation.  The  earth  at  the  bottom  of  the  excavation 
was  covered  with  a  plnuk  floor,  and  timbers  12  inches 
thick  and  15  to  24  inches  wide  were  laid  edge  to  edge  close 
to  each  other,  forming  a  solid  floor.  Crossing  these  were 
other  timbers  of  the  same  size  as  those  in  this  floor,  laid  3 
feet  from  each  other,  centre  to  centre,  and  the  spaces  be- 
tween filled  in  with  brick  masonry  and  concrete.  The  gril- 
lage and  foundations  of  the  casemates  were  constructed  in 
the  same  manuer,  but  the  settling  was  so  uneven  that  at 
the  end  of  seven  years  ft  was  necessary  to  make  some  parts 
of  the  structure  lighter  and  load  other  parts  more  heavily. 
The  tower  of  the  First  Presbyterian  church.  New  Orleans, 
was  founded  on  a  grillage,  and  settled  5i  inches  in  eleven 
years.  The  custom-house  at  New  Orleans,  La.,  is  founded 
upon  a  plank  flooring  laid  7  feet  belnw  the  street  pavement. 
A  timber  grillage  is  laid  upon  the  floor,  consisting  of  logs 
12  inches  in  diameter  laid  side  by  side,  over  which  are 
similar  logs  placed  transversely.  2  or  3  feet  apart  in  the 
clear.  The  spaces  are  filled  with  concrete,  and  an  addi- 
tional thickness  of  1  foot  of  concrete  placed  over  the  whole. 
The  walls  of  the  interior  subdivisions  rest  upon  inverted 
arches,  thus  using  the  entire  surface  included  within  the 
outer  walls  for  supporting  the  building. 
Those  walls  which  are  2  ft.  G  in.  thick  rest  on  grillage  10  ft.  wide. 

'    4  ft.  "         "     "        ••         15  ft.      " 

"  "  «        "     9  ft.  "         "     "        "         20  ft.      " 

The  building  was  commenced  in  1848,  and  progressed  from 
time  to  time  until  1S60,  when  the  granite  walls  were  75  feet 
al>ove  the  concrete  base  to  the  architrave  line  of  the  entab- 
lature, and  all  the  iron  floor-beams  of  the  fourth  story  fin- 
ished. From  1848  to  1851  the  maximum  settlement  was 
22.57  inches,  and  the  minimum  in  the  same  time  was  15.63 
inches,  making  a  difference  in  the  settlement  of  the  various 
parts  of  6,94  inches.  During  the  year  1857-58  the  maxi- 
mum settlement  was  3.50  inches,  and  the  minimum  0.66 
inches;  and  in  1858—59  the  maximum  settlement  was  2.63 
inches,  and  in  some  places  nothing.  In  1S64  the  walls 
varied  3  inches  from  a  level.  The  grillage  covers  a  sur- 
face of  about  300  feet  square,  but  it  failed  to  secure  an 
even  settlement  of  the  walls.  The  noted  Fort  Sumter  in 
Charleston  harbor  is  founded  on  an  artificial  island  of 
stone.  During  the  years  1840-50  it  was  observed  to  settle 
constantly,  though  less  in  amount  each  succeeding  year. 
The  towers  of  the  suspension  bridge  over  the  Ohio  at  Cin- 
cinnati are  242  feet  high  above  the  bed  of  the  founda- 
tion, and  the  bed  of  the  foundation  on  the  Cincinnati  side 
is  12  feet  below  low  water.  The  foundation  was  made  upon 
a  bed  of  compact  gravel,  although  limestone  rock  was  only 
12  feet  deeper.  Upon  the  gravel  was  laid  a  timber  plat- 
form 110  feet  long  by  75  feet  wide,  composed  of  twelve 
courses  next  to  the  river,  and  stepped  off  on  the  land  side 
to  eight  courses.  The  timber  was  composed  of  pine,  oak, 
maple,  hickory,  buttonwood.  elm,  beech.  The  length  of  the 
logs  varied  from  25  to  40  feet.  They  were  flattened  on  two 
sides,  so  as  to  make  a  uniform  thickness  of  12  inches,  the 
other  sides  being  left  rough.      The  courses  crossed  at  right 
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angles,  and  each  stick 
was  secured  by  rag- 
bolts  1  inch  in  diam- 
eter. All  the  spaces 
between  the  timbers 
were  filled  with  clean 
gravel  and  broken 
stone.  The  pressure 
upon  the  timber  foun- 
dation for  the  loaded 
bridge  is,  according  to 
computation,  less  than 
55  pounds  per  square 
inch.  Timber  con- 
stantly submerged  in 
fresh  water  is  nearly 
indestructible.     This  foundation  was  made  by  the  late  Jofan 
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A.  Rocbling,  who  had  a  high  opinion  of  timber  founda- 
tiuna  when  resting  upon  suil  aud  the  timber  constantly 
submerged. 

Ill  some  cases  sand  answers  a  good  purpose  in  forming 
the  bed  of  the  fotindutton.  It  readily  adjiii*!-  itself  to  the 
jnt'quaiitieii  of  surface  and  of  pressure,  and  causes  the  pres- 
sure to  be  uniform  over  the  whole  surface.  If  there  is  un- 
equal settling,  the  santl  easily  adjusts  itself  to  the  new  bcj. 
It  should  be  confined  laterally,  and  stiuuld  be  moistened  be- 
fore the  masonry  is  placed  upon  it.  Vicldiug  soils  may 
I'lu.  8. 
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be  prevfiiteii  from  rising  to  such  an  extent  as  to  damage 
the  strutrture  by  loading  the  soil  for  some  distance  outside 


riG.  y. 


of   the    foundation.      It 

is   nearly   equivalent   to 

making    a    very    broad 

foundation.       The     soil 

may   be  covered  with  a 

grillage  and  buidcil  with 

soil  or  masonry,  or  an 

inverted    arch    may    be 

used,  as  in  I'ig.  9.     In 

making  foundations  un-  ~  -  -  ^ 

dor  water   a  coffer-dam    is  often   used  for  excluding   the 

water  during  the  progress  of  the  worlc.     This  is  an   old 
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and  successful  device 
ivhero  it  can  be  used.  To 
construct  it,  a  row  of  piles 
is  first  driven,  aud  their 
tops  are  connected  so  as 
to  prevent  them  from 
spreading  from  the  in- 
ward pressure,  and  braced 
to  prevent  their  being 
crowded  inward  by  the 
pressure  of  the  water  from 
the  outside.  Other  piles 
or  planks,  called  shcet- 
ing-piUs,  are  driven  firm- 
ly   into  the  soil  as    close 


to  each  other  as  po8-«ible,    Section    of    coffer-dam: 


exterior  piles;  6,  strong  square 
bc>anis,  corre!^|K)ndlng  to  a,  on 
wliich  tlie  wales  7i,  n  are  notched 
and  bolted;  r,  sheetine-piles  ;  e, 
tross-picces  ;  wi,  boriznntal  shores 
bultrif^siiitr  opposid-Hidrsolilaiu; 
.\,  piidiliinij;;  U,  interior  space; 
(',  mud,  etc. 


and  thoir  upper  ends  se- 
cured to  the  frame  of 
piles  previously  formed. 
Another  row  of  sheeting- 
pile?  is  then  formed,  so  as 
to  leave  a  space  of  from 
5  to  15  or  20  feet  between 
them,  dep'-nding  upon  the  <Iepili  of  the  water  and  tlie  qual- 
ity of  the  puddling  material.  The  space  between  the  two 
rows  of  sheeting-piles  is  then  filled  with  clay,  or  a  mixture 
of  clay  ami  saml,  put  down  in  layers  and  thoroughly  pud- 
dled. One  of  the  most  serious  difheultien  to  be  conten<Ied 
with  is  the  leakage  underneath  the  dam.  It  may  not  be 
possible  in  loose  hoWa  to  stop  this  entirely,  but  in  all  eases 
the  main  piles,  and  espeeinlly  the  sheeting-piles,  should  be 
driven  to  a  firm  soil,  and  all  the  loose  soil  shoulil  be  re- 
moved before  (he  puddlin;;  is  put  in.  When  the  wiiter  is 
deep,  in  order  to  give  iidditional  security  a  row  of  piles 
may  be  placed  entirely  outside  the  dam,  and  the  space 
filled  in   with  suitablo  puddling  material.     Hut  when  the 
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diui;^er  at   ihu  duni   being 


forced  inward  by  the  pressure  of  the  water  from  the  out- 
side. One  of  the  best  means  of  preventing  such  a  result 
is  to  place  heavy  timbers  within  the  dam  which  fhall 
reach  from  side  to  side,  and  serve  as  struts  for  supporting 
the  sides.  Thus,  A  A  (Fig.  11)  are  the  sides  of  the  dam, 
and  B  U  the  timbers  which  supjjort  the  sides.  They  should 
be  placed  so  as  to  be  out  of  the  way  of  the  masonry*  as 
much  as  possible.  It  may  be  necessary  to  remove  them  as 
tho  work  progresses,  but  in  that  case  the  dam  can  be  sup- 
ported by  props  extending  from  the  masonry  to  the  walls  of 
tho  dam.  A  '•niHHou^  or  water-tight  box,  has  been  resorted  to 
Fio.  12.  in  some  cases.      AVhere  a 

coffer-dam  cannot  be  con- 
structed, an<l  where  it  is 
considered  safe  to  hove 
a  timber  bed  rest  directly 
on  the  soil  in  the  bed  of 
the  stream,  it  may  prop- 
erly boused.  The  bottom 
of  the  caisscm  should  bo 
compose<l  of  strong  tim- 
bers, which  should  be  suf- 
ficiently numerous  to  sup- 
port the  structure  which  is 
to  be  placed  upon  it.  If 
the  soil  is  yielding,  it  may 
be  best  to  make  the  whole 
bottom  of  planks,  forming  a  grillage.  The  last  courses 
must  bo  water-tight.  The  sides  are  so  constructed  that  they 
may  be  easily  removed  after  the  foundation  is  conipletc<I, 
but  when  tho  box  is  completed  it  should  be  nearly  or  quite 
water-tight.  It  is  floated  to  the  place  where  the  founda- 
tion is  to  be  made,  and  the  masonry  is  begun  on  the  insiiio, 
:ind  built  up  in  the  same  manner  as  if  on  a  solid  lio;fom. 
When  the  caisson  is  sufficiently  loaded  by  the  mas/nry  it 
will  sink  to  the  bottom.  If  it  docs  not  rest  e\cniy  on  the 
bottom,  it  may  be  desirable  to  raise  it  again  i>o'd  remove 
the  obstructions  underneath.  To  facili(4U*-*4ns  process,  it  is 
advisable  to  have  some  side-gates,  so  as  to  let  water  in  and 
cause  it  to  settle  betbre  it  is  fully  loaded  ;  in  which  case  the 
gates  may  afterwards  be  closed  and  the  water  pumped  out. 
and  the  box  again  floated.  After  the  foundation  is  carried 
above  the  surface  of  the  water  the  sides  nmy  he  removed. 
The  foundations  of  the  Victoria  tubular  bridge  in  the  .'^t. 
hawrcn<M>  lliver  near  Montreal  furnish  an  example  in 
which  both  coffer-dams  and  caissons  were  used  in  making 
Fio.  \X 


t'ross-iSeclion  and  Interior  View 
of  a  Caisson. 


a  foundation  for  a  pier.  Tho  stream  is  quite  rapid  and 
deep,  and  the  bottom  was  covered  with  large  boulders,  so 
that  it  appeared  quite  dithcult  to  secure  a  good  bed  for  the 
I'oundation.  A  caissnn.  A,  was  brought  to  ihe  jtroper  place 
and  sunk  and  securely  unehorccl.  At  the  corners  were 
strong  posts.  Holes  were  made  through  them,  and  the 
holes  continued  by  drilling  into  the  rock,  and  a  stri>ng  2- 
inch  iron  bar  put  into  it,  as  shown  in  theeross-section  (Fig. 
14).     Tho  space  A  was  a  box  having  a  tight  bottom,  and  a 

Fic.  1 1. 


A',  crow-bectloii  of  ralwson;  r.  cr«M«-«ei^tlon  of  puddling; 
I)',  fuuiidalion  eounteiiof  plem. 

floor  at  about  half  itn  height  from  tho  bottom  for  reooiv- 
ing  Htone  for  sinking  it  and  keeping  it  in  place.  It  had  a 
strong  flat  dcek  for  reeuivin^;  the  mnchlnery.  The  niden  of 
Ihu  eaisHon  were  vertical,  but  bad  a  sharp  point  projecting 


246 


FOUNDATION. 


up  stream,  as  shown  in  the  figure,  to  serve  as  a  breakwater. 
The  space  C,  which  was  about  4  feet  wide,  was  filled  with 
puddled  material,  so  as  to  prevent  the  water  from  running 
into  the  inner  space  D.  The  water  was  then  pumped  out  of 
the  space  D,  and  the  bed  prepared  for  the  masonry.  The  rec- 
tangular piece  B  was  so  constructed  that  it  could  be  taken 
out  and  floated  off.  The  bridge  at  Tours.  France,  is  one  of 
the  most  interesting  structures  of  the  last  century.  It  is 
composed  of  fifteen  stone  arches,  each  having  a  span  of  75 
feet,  a  versed  sine  of  25  feet,  and  a  thickness  at  the  crown  of 
4  feet.  The  intrados  has  11  centres,  thus  making  it  approxi- 
mate closely  to  the  arc  of  an  ellipse.     The  entire  length  of 

Fio, 


the  bridge  between  the  abutments  is  436.58  metres.  It  was 
begun  in  1710,  and  was  over  five  years  in  process  of  erection. 

{Ponts  rt  Vhnnsnei:s,  1839.  2d  semestrc.  p.  8(5.)  Several  of  the 
central  piers  were  made  on  pile  foundations.  The  piles  were 
cut  off  at  a  uniform  level  and  capped  with  a  grillage.  The 
eighth  pier,  which  was  one  of  those  thus  constructed,  on 
Aug.  28,  1777,  sunk  suddenly  1.12  metres  on  the  up- 
stream side,  and  1.44  metres  on  the  down-stream  side, 
and  moved  up  stream  0.92  of  a  metre  for  the  part  np 
stream,  and  0..'i25  of  a  metre  for  the  jtart  down  stream. 
This  produced  a  great  and  serious  distortion,  as  shown 
in  Fig.  15.     The  pier  at  its  base  spread  0.595  of  a  metre 


in  the  movement  up  stream,  and  the  longltucVnal  view  ap- 
peared like  a  rampant  arch.  The  accident  was  doul>t- 
less  due  to  the  overturning  of  the  piles,  although  Inspector- 
General  de  Limay  expressed  the  opinion  that  the  more  im- 
mediate cause  was  due  to  the  failure  of  the  piles  on  account 
of  their  exposure  in  the  yard  too  long  before  they  were  used. 
The  bridge  was  immediately  inspected  by  the  noted  en- 
ginc^er  Perronet,  and  in  accordance  with  his  recommenda- 
tion several  of  the  other  piers  were  surrounded  \vith  piles 
some  distance  from  the  foundation,  and  the  space  filled  in 
with  large  stones.  The  eighth  pier  was  immediately  recon- 
structed upon  the  ruins  of  the  old  one.  Perronet  also  sug- 
gested that  the  piles  be  relieved  of  a  jiurtion  of  their  weight 
by  building  masonry  under  the  edge  of  the  foundation. 
He  also  showed  that  the  piers  might  have  been  relieved  of 
400,000  kilogrammes  })y  making  the  intrados  the  arc  of  a 
circle,  instead  of  elliptical.  The  bridge  settled  unequally 
at  other  points,  and  was  the  source  of  great,  expense  in 
repairs.  Since  1835  several  of  the  pile  foundations  have 
been  injected  with  concrete.  The  unequal  settling  broke 
the  parapet  walls,  so  that  they  had  to  be  renewed.  The 
failure  to  make  a  suitable  foundation  for  this  heavy  struc- 
ture is  too  evident  to  make  comment  necessary.  On  the 
Eastern  Bengal  R.  R.,  where  it  crosses  the  Gorai  River, 
piers  were  constructed  of 
two  cylinders,  forming 
two  large  piers,  which 
were  37  feet  6  inches 
apart.  The  first  cylinder 
was  sunk  80  feet  below 
low  water,  or  40  feet  into 
the  bed  of  the  river;  but 
as  the  scour  was  very 
deep  the  others  were  sunk 
98  feet  below  low  water. 
The  earth  within  the  cyl- 
inder was  raised  by  a  flow 
of  water.  €  is  a  tube 
reaching  down  to  the 
earth,  li  the  level  of  the 
water  in  the  stream,  and 
A  the  height  of  the  water 
in  the  cylinder.  The  depth 
of  E  below  A  was  a  head 
for  producing  the  flow. 
The  earth  was  stirred  by  a  rotating  tool  E.  (See  Trana.  Inst. 
Etujineers,  vol.  xxiv.  p.  8.) 

A  novel  but  successful  process,  called  "pneumatic,"  has 
been  largely  used  of  late  years  for  sinking  large  cylinders 
and  inverted  caissons  in  deep  water.  There  are  two  gen- 
eral methods  —  viz.  the  "vacuum"  ami  the  "plenum." 
The  vacuum  process  consists  in  exhausting  the  air  from  the 
cylinder,  thus  using  the  pressure  of  the  atmosphere  upon 
the  top  to  force  it  down.  Exhausting  the  air  causes  the 
water  to  flow  into  the  cylinder  past  the  lower  edge,  thus 
loosening  the  soil  and  causing  the  cylinder  to  sink  rapidly. 
By  reversing  the  process  the  water  may  be  forced  out,  and 
then  by  suddenly  relieving  the  pressure  the  pile  will  sink 
again.  The  plenum  process  consists  in  forcing  air  into  the 
cylinder  or  vessel,  so  as  to  exclude  the  water,  and  forcing 
the  pile  down  by  a  load  which  is  placed  upon  it.  A  cage  or 
air-lock,  as  hereafter  described,  is  connected  with  the  main 
vessel  in  a  suitable  way,  and  so  oonstructed  that  men  may 


Fig.  17. 


pass  through  it  into  the  main  vessel.  This  process  enables 
the  workmen  to  remove  not  only  the  soil,  but  any  obstruc- 
tions, such  as  logs  or  boulders.  It  also  enables  the  engineer 
to  ha^e  complete  control  of  the  sinking,  as  will  appear 
from  the  examples  hereafter  cited.  The  pneumatic  pro- 
cess (vacuum)  was  first  used  by  M.  Triger  in  sinking  a 
cylinder  65  feet  on  the  Loire  in  France.  It  was  for  a  shaft 
for  mining  purposes.  {See  Comptes  Jiciufufi  d*'  f  Acudemie 
dc8  Sciences.)  Dr.  Potts  of  England  has  the  credit  of  being 
the  inventor  of  the  vacuum  process  for  sinking  ]tiles  for 
bridges,  for  which  he  took  out  a  patent  in  184S.  Lord 
Drummond  took  out  the  first  patent  in  England  for  the 
plenum  process,  although  the  French  engineers  had  used 
an  air-lock  as  early  as  1838.:-  The  vacuum  process  was 
chiefly  used  at  first,  but  in  many  cases  the  plenum  process 
was  resorted  to  in  order  to  remove  obstacles  which  were  met 
with  in  the  process  of  sinking,  until  it  was  found  that  it 
possessed  so  many  advantages  over  the  former  as  to  entirely 
supersede  it.  The  general  principles  involved  in  the  plenum 
process  are  shown  in  Fig.  17.     A  A  is  a  large  iron  cylinder 

which  is  represented 
as  already  sunk  some 
depth  into  the  earth. 
B  I!  is  a  tube  tlirough 
which  the  compressed 
air  passes  into  the  cyl- 
inder. E  is  an  air-lock, 
or  small  compartment, 
which  has  two  doors, 
Voth  opening  inward. 
When  the  cylinder  A  A 
is  filled  with  comprcse- 
cd  air,  it  will  keep  the 
door  F  closed,  and  a 
free  passage  may  be  had 
through  the  door  C.  If 
F  is  opened  and  C  clos- 
ed, the  pressure  of  the 
air  inside  will  ktep  the 
latter  closed,  and  a  free 
passage  may  be  had 
through  the  former. 
The  main  object  of  fill- 
ing the  lower  part  with 
compressed  air  is  to 
force  the  water  out,  and 
ker p  it  out,  so  that  men 
may  work  inside  the 
cylinder.  To  do  this  it 
is  only  necessary  to 
make  the  pressure  of 
the  compressed  air  per 
sq\iare  inch  equal  to 
that  of  the  water  out- 
side. AVhen  this  is  done 
the  upward  pressure  of 
the  air  may  prevent  the  pile  from  sinking,  and  it  will  be 
necessary  to  place  a  load  upon  it  to  force  it  down.  In 
many  oases,  as  will  appear  hereafter,  permanent  masonry 

*  According  to  Eno'neei-intj  f  Apr.,  1872),  the  first  use  of  "com- 
pressed air"  in  sinking  cylinders  for  foundations  was  about 
1852,  at  the  Rochester  bridge,  England. 
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is  built  upon  the  column  whilst:  it  is  being  sunk.  To  enter 
the  tubp,  the  lower  linor  K  ot'  the  nir-Iock  is  closed,  whilst 
the  lower  part  of  the  cyliinler  is  tillcU  with  compressed 
air,  jiiii  by  means  of  a.  stopcock  or  other  euilablo  device 
the  compressed  air  from  the  upper  part  is  permitted  to 
flow  out;  and  when  the  internal  air  is  reduced  to  the 
atmospheric  pressure,  the  door  C  is  easily  openecl  and  the 
workmen  may  pass  in.  After  they  have  passed  in  the 
door  is  closed,  and  by  opeuinj^  another  stopcock  the  air  is 
allowed  to  flow  from  the  lower  part  of  the  cylinder  A  into 
the  space  E;  and  as  soon  us  equilibrium  is  restored,  the 
door  F  is  easily  opcni-d,  and  workmen  may  then  j)uss  freely 
into  the  lower  part  and  proceed  with  their  wurk.  The  ex- 
cavated material  may  be  raised  in  any  suitaljlo  way  into 
the  up])er  chamlu'r  K,  and  then  by  closing  the  door  F  and 
opentno^  the  outer  passa_[;o  C,  it  may  be  discharged.  Other 
mi'thoiis  will  be  given  in  the  following  examples. 

Whon  the  pneumatic  cylinder  cannot  be  extended  down 
to  rock,  or  even  to  unyielding  soil,  its  supporting  power 
may  be  greatly  increased  by  enlarging  the  foundation  at  its 
base.  This  is  accomplished  by  removing  the  soil  from 
under  the  edge  of  the  cylinder  and  filling  the  space  with 
concrete.  The  foundation  of  the  Harlem  bridge  in  New 
York  City  was  enlarged  in  this  way.  The  soil  was  sandy 
and  very  loose,  and  the  workmen  found  it  diflicult  to  re- 
move any  portion  of  the  s.il  without  its  caving  in  and 
immediately  filling  the  spatro  which  they  had  excavated; 
but  after  a  few  experiments  they  learned  to  manage  it. 
They  found  that  by  forcing  in  some  polling-board-*,  and 
removing  the  soil  underneath  them  as  quickly  as  possible. 
and  then  quickly  filling  tho  space  with  concrete,  tliey  could 
do  it  successfully.  They  would  remove  and  fill  only  a 
small  space  at  a  time;  and  instead  of  removing  the  ad- 
jacent earth  immediately,  they  would  go  to  some  otlier  por- 
tion of  the  base  and  repeat  tlio  operation.  In  this  way  tlie 
whole  base  was  enlarged  from  G  feet  in  diameter  to  in  feet. 
In  a  similar  way  Iho  foundation  of  the  London  riiathara 
and  Dover  railroad  bridge  at  Blackfriars,  England,  was 
enlarged  from  18  feet  to  21  feet  in  diameter. 

In  thi-i  Harlem  bridge  the  ])ilc3  were  C  feet  in  diameter, 
and  cast  in  lengths  of  10  R-et.  The  air-lock  was  of  tho 
same  diameter  as  tho  cylinder,  and  0  feet  high.  The 
valves  or  man-holes  were  20  inches  in  diameter.  The 
piles  were  sunk  oO  feet  below  tho  surface  of  the  water,  and 
30  feet  below  the  surface  of  the  river-bed.  A  tank,  which 
consisted  of  tho  shell  of  a  h'team-boilcr,  was  placed  on  the 
shore  to  serve  as  a  reservoir  for  tho  compressed  air.  This 
was  connected  with  the  cylindrical  pile  by  means  of  flexible 
pipe.  The  air  in  the  pile  was  permitted  to  discbarge  freely 
at  certain  times  through  stopcocdis,  causing  a  rapid  sinking 
of  the  pile.  IJy  means  of  a  strjppoek  in  tho  ])ipc  leading 
from  t!io  tank  tho  movement  could  bo  quickly  checked  when 
desired,  by  letting  tho  air  How  from  the  tank  into  the  cyl- 
inder. In  a  pneumatic  foundation  in  the  8:ivannah  River, 
on  tho  lino  <'f  the  Charleston  and  Savannah  R.  !{..  the  work 
was  carried  on  similarly  to  that  at  Harlem,  but  the  jirogrcss 
of  tho  work  was  greatly  facilitated  by  the  use  of  a  second- 
ary air-lock  which  was  (ifsigiicd  by  the  engineer  in  charge. 
This  was  "so  designed  that  the  excavated  material  which 
was  brought  into  the  main  air-lock  could  bo  discharged  at 
any  time,  and  the  work 
go  on  without  interrup- 
tion, Tho  secondary  air- 
lock was  inclined  like  a 
spout, and  had  an  outside 
and  an  inside  door.  By 
closing  tho  outside  door 
and  opening  the  inside 
one,  it  coiild  be  fillecl  with 
material ;  and  by  closing 
tho  inside  nml  oi)ening 
the  outside  nne.  the  ma- 
terial would  t^lide  out.  In  *;' 
this  way  the  discharge 
could  bo  almost  contin- 
uous, and  the  jirogress 
whieh  was  made  in  exea- 
valing  ami  sinking  was 
nearly  thn-c  times  that 
which  was  made  by  means  of  the  old  air-look.  In  this  case 
light  wassup)died  to  the  workmen  through  large  bulls'-eye 
glasses  whiidi  were  plaeed  l>otli  in  (he  upper  and  lower  floors 
of  the  air-lock.  The  progrenn  of  th(^  work  was  further  facili- 
tated by  foridng  tho  sand  up  through  a  tube  by  means  of  tho 
pre-^sure  of  tho  air  in  the  pile.  It  having  been  found  that 
the  prc'^sure  of  the  air  was  sufticient  to  force  the  material 
above  thi*  surfaee  of  the  water,  a  pipe  was  extended  from  the 
upper  end  of  the  pile  (biwnward  to  near  tho  soil  at  tho  bot- 
tom, and  terminated  with  a  kind  of  telescnpin  tube,  eo  that 
it  eouhi  bo  extended  or  shortened  as  was  necessary  in  order 
that  the  lower  end  oould  lie  continually  under  the  sand  as 


the  pile  moved  downward.  It  was  necessary  to  reduce  the 
section  of  the  mouth  of  the  pipe  at  tho  lower  end,  so  as  to 
prevent  anything  from  entering  it  whieh  couhl  not  pass 
iVoely  through  the  ]>ipe.  This  method  of  removing  the 
soil  was  used  in  making  the  foundations  of  the  Omaha  and 
Leavenworth  bridges,  and  to  some  extent  in  the  East  Kiver 
bridge.  It  is  sumctimes  difficult  to  keep  the  pneumatic 
piles  vertical  as  they  are  being  sunk.  As  soon  as  they  begin 
to  inoline,  efi^orts  should  be  made  to  bring  them  loan  creet 
position.  This  may  sometimes  be  done  i)y  driving  wedges 
under  the  lowest  edge  of  the  cylinder,  ami  then  suddenly 
relieving  the  air-pressure.  The  wedges  form  an  obstruc- 
tion, so  that  when  tlic  pressure  is  relieved  the  lower  side 
will  sink  slower  than  the  other.  But  this  is  not  always 
eff"cctu»l.  The  engineer  of  the  Omaha  bridge,  in  order  to 
bring  the  tube  to  an  erect  position,  adopted  the  ingenious 
plan  of  boring  several  hobs  on  the  upper  side  of  the  tube 
and  letting  the  compressed  air  flow  through  them,  thus 
loosening  the  soil  on  that  side,  and  relieving  it  of  friction, 
and  thus  permitting  that  side  to  sink  the  fastest;  but  this 
did  not  ahv.ays  eflcct  the  desired  object.  In  the  Onmba 
bridge  strong  levers  were  tried  for  the  jiurpose  of  drawing 
the  tube  into  an  erect  position.  A  heavy  pull  was  thus 
brought  to  bear  whilst  the  pile  was  sinking,  but  with  very 
little  effet't.  AVhilc  sinking  one  of  tlie  ]iiks  in  the  Savan- 
mih  Kiver  holes  were  bored  on  the  upper  side,  as  in  tho 
Omaha  bridge,  and  levers  used  at  the  game  time,  without 
bringing  it  to  an  erect  position  ;  but  at  the  same  time  that 
both  ihesc  ajiplianees  were  used  the  u])pcr  end  was  beaten 
with  a  ram,  and  the  erect  position  was  quickly  secured. 
The  jar  produced  by  the  ram  appeared  to  loosen  the  soil, 
and  gave  great  effect  to  the  other  means  whieh  were  used. 
It  has  been  ascertained  that  concrete  will  harden  very 
slowly  under  great  pressure,  and  it  has  been  questioned 

whether  it  will  ever  be- 
come very  hard.  The 
hardening  has  been 
greatly  facilitated  in 
such  cases  by  using  a 
porous  brick  in  a  dry 
state,  instead  of  stone, 
as  was  done  at  Szegedin, 
Hungary;  and  also  by 
inserting  in  the  body  of 
tho  concrete  A-inch  gas- 
pipes,  as  was  d(me  by 
the  chief  engineer,  Mc- 
Alpine,  at  the  Harlem 
bridge,  tlie  object  being 
to  permit  the  compress- 
ed air  to  difTuso  itself 
througliout  tho  mass  of 
tho  concrete.  In  some 
eases  in  Europe  doul)le 
air-locks  have  Iu'en  used, 
such  as  at  the  Szegedin 
bridge  over  tho  river 
Theiss,  Hungary  (Fig. 
19),  for  the  purpose  of 
saving  time:  but  as  they 
are  not  as  serviceable  as 
tho  supplementary  air- 
lock used  in  the  Savan- 
nah Kiver,  it  is  only  ne- 
cessary to  refer  to  them 
as  an  historical  fact. 
Kachnir-loek  is  substan- 
tially the  samu  as  tho 
single  ones  before  de- 
scribed. The  nmlcrial  is 
lifted  into  them  alter- 
nately, and  disebarged 
from  one  whilst  the  other 
LnNMTrniNAi,  SKcrioN  of  Pilk  A,  '«  receiving  its  load.  In 
bell  or  workinK-ebamber  li,  and  'In'  bn<lge  over  tho  nvor 
uir-liH-kM  (',  1>,  used  un  tho  bridKo  Theiss  at  Szegedin  each 
at  SzeKcdin  over  the  river  Theiss,  ,,i^.|.  „.„s  composed  of 
Ilun«ary:    A     water    jiis.ImrKe-  J^^.^^        .,,.^    ^^     rohimns 

link;  C.  il.vullori  <,r  ,iir-|.)ck  ;  l>,  I'""'''     «i"'     '''^""''-    «'»' 

ImiKilndliial  Bwlii.n   of  iiir-lin;k;  <iirll  Hii|i|iiirtn  oiii'  trui-k 

M,  li<iUtiiii;-;{i-ur  In  llin  Iil-II;  N,  <»t"tlii'  riiilriiiid.    'I'lu-  Htiil 

hoist iiiR-Ki'ivr     fnr    uir-liuk;    W,  ,viir.  iilluvial,  in  hII.tiuiI.i 

nm„tiT|,.il,.  lo  co,u|.n-x«i'.l  ulr.  ,^,,.„^^  „,.  ,,, ,,_,,  ,.,,,,_ 

)m(t  (Huy  for  nn  indofiiiilo  ili'iith.  'riiii]iilc'ii  hdip  mink  iilioiit 
.11)  I'l^cl  liclnw  till!  siirlaiM'  iil'  llm  IkhI.  or  10  fwl  Ix-linv  tlio 
Kiirliui'  ut  low  wnliT.  Twolvo  |iili'n  nori'  iliivni  iiilii  llio  liol- 
liiin  ol'  IliK  I'liliiiiiiiK  III  tho  <li'|ilh  lit' '.'II  I'iM'l  lii'low  till-  liiitliiiii. 
To  |iroviiln  ii^iiin^it  a  scour,  filu'i-liiiK-pilrs  \Tf>n<  drivoii  alimit 
'2  fret  rriim  the  Jiier  and  oi>lii|iti'ti>l>'  around  it.  and  tho 
fpac'ii  lilleit  with  eiiiiorcte;  ami  in  addition  n  h\r)io  (juan- 
tity  of  Btouos  was  put  outsido  the  |uleii,  vxtonding  outward 
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about  10  feet  from  the  piles.  The  concrete  for  this  struc- 
ture was  mixej  liy  merhanical  means.  A  wooden  cylinder 
about  four  feet  in  diauictiT,  which  wae  firmly  hooped  on 
the  outside  and  lined  with  sheet  iron  on  the  inside,  was 
supported  on  an  axis  whicli  was  inclined  ^ijth  to  the  horizon, 
and  made  to  revolve  by  niciins  of  a  belt  from  a  steam-en- 
gine, making  from  15  to  20  revolutions  per  minute.  The 
cylinder  was  fed  through  a  hopper  at  the  upjier  end.  and 
its  contents  discharged  at  the  lower  end  thoroughly  mi.\ed. 
Fk^  21). 


Bigh 


The  centre  pier  of  Saltasli  bridge,  on  the  Cornwall  Rail- 
way, England,  was  sunk  to  a  greater  depth  by  the  plenum 
process  than  any  pier  which  had  been  lucviously  sunk  by 
this  method.  This  bridge  crosses  the  river  Tamar  at  .'^alt- 
ash,  about  3  miles  above  Plymouth.  The  site  for  this 
bridge  was  selected  in  lS4o,  but  the  bridge  was  not  begun 
until  18J3.  The  two  river-spans  are  e.aeh  455  feet.  The 
centre  pier  (Figs.  20  and  21)  carries  one-half  of  each  of 
these  spans.  It  consists  of  a  column  or  circular  pillar  of 
solid  masonry  35  feet  in  diameter,  and  00  feet  high  from 
the  rock  on  which  it  rests  to  above  high  water.  Upon  this 
are  placed  four  octagonal  colnmns  of  cast  iron  10  feet  in 
diameter,  carried  up  to  a  height  of  100  feet  above  high- 
water  mark.  The  pres- 
sure  on    the    bottom  of  Fig.  21. 

the  pier  is  about  10  tons  - " -, 

per  square  foot,  includ- 
ing the  load  upon  the 
bridge.  The  character 
of  the  bed  of  the  stream 
and  the  slope  of  the 
rocky  bottom  were  de- 
termined by  means  of  175 
borings  ma  ie  through  a 
cylinder  which  was  ti  feet 
in  diameter  and  S5  feet 
long.  The  cylinder  was 
used  on  account  of  the 
great  velocity  of  the 
stream  and  the  rise  and 
fall  due  to  the  tides.  It 
was  slung  between  two 
gun-Ijrigs,  and  when  in 
the  desired  place  it  was 
sunk  a  few  tcet  into  the 
mud.  and  kept  in  position 
whilst  the  borings  were 
made.  In  this  way  it 
was  found  that  the  sur- 
face of  the  rock  where 
tlie  pier  was  to  be  estab- 
lisheil  was  very  irregular, 
but  had  a  general  slope, 
as  shown  in  Figs.  20  and 
21.  A  wrought-irou  cyl- 
inder of  boiler  plate.s,  37 
feet  in  diameter  aud  90 
feet  in  length  and  open 
at  the  bottom,  was  con- 
structed on  the  shore, 
floated  to  the  place  where 
the  pier  was  to  be  made, 
and  sunk  through  the 
mud  to  the  rock.  It  was 
with  some  difficulty  that  the  cylinder  was  brought  to  a  full 


bearing  and  to  an  upright  position.  Within  the  large  cyl- 
inder was  a  10-feet  cylinder,  pl.accd  concentrically  with  the 
former,  and  the  two  thoroughly  connected  by  means  of  tie- 
rods  ,•  and  within  this  was  a 'C-feet  cylinder.  The  lower 
end  of  the  cylinder  was  provided  with  an  annular  space 
about  four  feet  wide  aud  divided  into  13  air-tight  compart- 
ments which  were  connected  with  the  C-feet  air-cylinder 
extending  through  .and  to  the  top  of  the  10-feet  cylinder. 
The  lower  compartments  were  covered  with  a  dome-like 
partition  at  about  the  height  of  the  mud.  It  was  sup- 
posed that  the  mud  would  prevent  the  inflow  of  water,  but 
it  was  found  necessary  to  re.sort  to  air-pressure  to  keep  it 
out.  The  water  and  mud  were  first  removed  from  the  air- 
space, and  a  ring  of  granite  ashlar  masonry  4  feet  thick 
and  about  7  feet  high  was  put  in  place,  as  shown  in  Fig. 
23.  In  attempting  to  pump  out  the  water  and  nind  from 
beneath  the  dome,  it  was  found  that  there  was  a  leak  of 
such  magnitude  that  it  was  necessary  to  use  air-pressure 
again.  The  roek  was  finally  reached,  and  dres.sed  to  a 
level  surface.  licforc  the  air-pressure  was  applied,  about 
750  tons  of  ballast  was  put  upon  the  cylinder  to  prevent 
its  floating,  part  of  which  was  jilaeed  above  the  dome,  and 
a  part  on  the  upper  deck,  as  shown  in  the  figure:  and  to  add 
to  the  security  in  case  there  was  a  sudden  inflow  of  water, 
the  cylinder  was  anchored  vertically  to  the  roek  by  means 
of  tie-rods  aud  lewis  bolts.  The  masonry  was  tlien  built 
up  to  the  springing  line  of  the  dome,  after  which  the  dome 
was  cut  awiiy,  as  well  as  the  lower  part  of  the  10-feet  cyl- 
inder, and  the  masonry  was  cariicd  upward,  having  a 
diameter  about  2  fett  less  than  that  of  the  upper  jiart  of 
the  cylinder.  'When  the  masonry  reached  the  height  of  the 
surface  of  the  water,  the  upper  section  of  the  cylinder  was 
unbolted  from  the  lower,  and  the  upper  portion  was  re- 
moved, leaving  the  lower  portion  undisturbed. 

The  foundation  of  the  Korono  bridge  in  Russia  is  sim- 
ilar to  several  others  which  were  built  on  the  railway  be- 
tween Warsaw  and  ,St.  Petersburg.  The  materials  being 
mostly  shipjied  from  foreign  countries,  economy  in  the 
plans  was  especially  studied.  The  air-ch.amber  D  was 
made  as  small  as  jiossible,  and  all  the  cylinder  abcve  it 
was  made  water-tight  by  having  all  its  joints  packed  with 
rubber.  The  air-chamber  was  made  of  wrought-iron  iu- 
verted  ])Iatcs,  and  the  cylinder  above  it  of  east  iron,  aud 
where  they  were  exposed  to  shocks  they  were  2h  inches 
thick.  The  diajihragm  was  made  in  sections,  so  that  it 
could  be  easily  removed.  This  bridge  had  four  piles,  each 
1 1  feet  G  inches  in  diameter,  sunk  to  a  depth  of  39  feet  be- 
low low  water  through  granitic  sand.  The  two  upper  piers 
are  to  support  nn  ice-breaker.  The  cylinders  wbicli  compose 
the  jiile  were  generally  made  of  east  iron,  bolted  together  in 
sectitms.  In  the  construction  of  the  Hermitage  wharf  on 
the  Thames,  England,  aponitc  (Ransom's  artiticial  stone) 
was  used.  It  was  matle  into  cylinders  8  feet  in  diameter 
and  9  inches  thick.  It  cost  from  one-half  to  three-fourths 
as  much  as  iron,  and  was  used  with  good  success. 

Pneumatic  Catasntts. — The  essential  diflerence  between 
the  pneumatic  pile,  as  above  described,  and  a  pneumntic 
caisson,  is  one  of  degree  rather  than  one  of  quality,  the  lat- 
ter being  sufficiently  large  to  envelop  the  entire  masonry 
of  the  pier.  In  ordinary  cases  the  pier  is  sunk  to  the  re- 
quired depth  before  it  is  filled  with  concrete  or  masonry, 
but  in  the  caisson  the  masonry  is  built  upward  while  the 
whole  pier  is  being  sunk  downward,  the  masonry  thus  form- 
ing the  load  for  forcing  the  caisson  into  the  soil.  The  gen- 
eral arrangement  of  the  parts  is  shown  in  Fig.  22.  The 
lower  portion,  .A,  is  a  large 
compartment  in  which  the 
laborers  excavate  the 
earth.  The  outside  wall 
is  strong  enough  to  resist 
the  inward  pressure  of  the 
water  and  soil.  Its  lower 
edge  is  made  compara- 
tively thin,  so  as  to  force 
itself  more  easily  into  the 
soil.  The  roof  is  suffi- 
'  lently  strong  to  support 
;ill  the  Uiasonry  which  will 
be  put  upon  it.  The  air- 
bells  C  C  contain  double 
air-locks,  as  before  ex- 
plained. D  D  are  cylin- 
drical passages  to  form 
a  communication  between 
the  air-bells  and  the  lower 
compartment.  The  work- 
men pass  up  and  down 
the  jiassages  D  D.  The 
airdocks  are  not  always 
placed  at  the  upper  end  of 
fts,  but  in  many  important  structures 
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of  recent  date  they  have  been  pluccd  at  the  lower  end  of 
the  passage,  aud  are  made  to  opfii  directly  into  the  luwer 
compartment.  Theexciivuted  material  is  sometimes  raised 
through  shafts  which  are  designed  especially  for  that  pur- 
pose. In  a  bridge  at  Nantes  each  air-lock  was  divided  into 
thrt'O  compartments — one  for  the  workmen  to  pass  through, 
which  would  contain  four  at  a  time;  one  for  t lie  barrows 
by  which  the  excavated  soil  was  removed;  and  one  fortlio 
concrete  which  was  to  fill  up  the  lower  working  chamber 
after  the  excavation  was  completed.  In  the  bridge  at 
L'Orient,  over  the  Schorff,  the  caissons  were  made  of  sheet 
iron,  in  zones  which  decreased  in  thickness  from  the  top  to 
the  bottom,  but  as  they  were  not  properly  braced,  they  bc- 
c;ime  distorted  on  account  of  the  external  pressure  of  the 
water.  The  caissons  were  about  -10  feet  hmg  and  12  feet 
wide.  The  bells  or  air-locks  were  10  feet  hi;;h  and  8  feet 
in  cliameter.  The  lower  compartment  was  about  10  feet 
high,  and  the  cylinders  which  formed  the  communication 
with  it  were  '2h  feet  in  diameter. 

yVry  Jhiilije. — Tins  English  bridge,  built  in  1873,  has  SDL 
spans,  and  is  10,320  feet  from  shore  to  shore.     The  pier 
Fig.  23. 


concrete.  A  cylindrical  spacoof  about  4  feet  diameter  was 
left  inside,  through  which  the  workmen  passed  from  the  lower 
chamber,  and  thr'tugh  which  also  the  excavated  material  was 
raised.  After  the  pier  was  sunk  to  a  permanent  position,  tho 
lower  chamber  was  filled  with  eoncrete.  in  the  proportion  of 
1  of  sand  to  3  of  broken  stone.  Concrete  was  run  in,  po  as 
to  thoroughly  fill  all  the  space  about  the  flanges  carrying 
the  masonry,  after  whicli  the  cylindrical  passage  was  lilled. 
The  piers  were  first  built  up  16  feet  high  near  the  shore, 
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Sinkiiij^  the  Caissons. 

shown  in  Kig.  23  is  composed  of  two  (Milumns,  wliich  are  f-o 
joined  at  the  bottom  as  to  form  one  largo  compartment 
under  tho  whole  jiier.  At  first,  single  columns  were  UHe«l, 
and  sunk  sepanitely,  but  their  bases  were  so  narrow  that 
several  of  tlieui  overturned  whilst  they  were  being  stnik  ; 
but  no  ?uch  diflieulty  was  experienced  after  their  bases  were 
joined  as  shown  in  the  figure.  The  base  of  tho  lower 
chamber  is  mailo  of  wrought  iron,  and  is  22  feet  7  Inehes 
long.  Ill  feet,  rt  inches  wide,  and  3  fei-t  high.  This  \h  sur- 
111  oil  riled  by  a  conical  ea  si -iron  frnnie  U  tret  high,  and  torni- 
ing  a  flange  2  feet  rt  inclies  wide,  upon  which  tin'  masonry 
was  built.  Tho  body  of  the  cylinders  is  made  of  cast  iron, 
}  of  an  inch  thick,  U  feet  {\  inches  in  diameter,  an*l  in  sec- 
tions about  1  feet  long.  Theso  were  surmonntid  with  air- 
locks which  had  supplcinentiiry  loeki*  f'lr  discharging  thn 
material.  One  set  of  air-locks  was  made  lo  answer  for  all 
tho  piers  by  removing  them  from  one  to  the  rithor  as  needed, 
A  spn(^oof  nbfMit  2  inches  was  left  between  thn  ina.«onry  and 
the  inside  of  the  eyjindcr,  which  was  aftenvartU  filleclwlth 


Floating  the  Hers  into  Position. 

and  the  pontoons,  which  carried  a  set  of  girders,  floated 
over  them  at  high  tide;  and  asthe,tide  lowered  the  girders 
were  left  banging  upon  brackets  which  were  attached  to 
the  piers,  and  the  ])ontoou8  were  floated  away.  The  piers 
were  then  built  upward  to  such  a  heiglit  that  tho  top  would 
be  above  water  when  the  piers  rcFted  upon  the  oottom. 
The  girders  were  then  connected  by  the  wrou;;ht-iron  lower- 
ing chains  to  the  wrought-iron  links  near  llio  bottom,  as 
shown  in  the  flgiirc.  Tlie  pontoons  were  then  floated  under 
the  girders  at  low  tide,  and  as  tho  tide  raised  the  wholo 
were  floated,  and  towed  to  their  permanent  position.  Tho 
pontoons  were  then  anchored,  ainl  tho  piers  wore  gradually 
lowered  by  means  of  hydraulic  rams  which  were  placed  on 
the  girders.  These  rams  had  a  stroke  of  12  inches.  As 
the  lowering  proceeded,  links  which  were  about  4  feet  long 
were  added.  The  lowering  took  place  during  ebb  tide,  an<l 
as  it  sunk  into  the  bottom  it  was  carefully  watched  to  see 
if  it  retained  its  vertical  position,  li'  it  did  not,  the  hy- 
draulic jiumps  were  set  to  work  to  bring  it  into  tho  proper 
position.  As  it  moved  downward  it  was  steadied  by  chains 
which  were  attached  to  tho  last  pier  which  was  finished, 
and  cxtendeil  to  the  one  being  sunk,  and  also  by  moans  of 
two  hydraulic  teleseopic  legs. 

AV///  liinhjc. — The  foundations  of  the  bridge  built  in 
18.^9  over  the  Rhine  at  Kehl  (Figs.  2.')  and  2ti)  were  made 
upon  four  caissons,  which  in  the  first  foundation  were  in- 
dependent, but  afterward  they  were  bound  together,  so  as 
to  make  one  caisson  having  tour  cinnjinrtmcnts.  Daeh  of 
these  compartments  had  thetr  tubes  leading  upward,  tho 
<*entral  om;  being  nearly  ,'»  feet  in  diameter,  and  kept  con- 
stantly full  of  water;  and  the  other  two,  each  3  feet  3  inelies 
in  diameter,  were  suijplicd  with  hulders  and  winches,  and 
Served  merely  as  passages  for  the  workmen.  The  air-tubes 
were  ut*e<|  alternately — one  being  used  whilst  the  other  was 
being  lengthened.  The  compressed  air  kept  the  water  out 
(d'  the  caissons,  whilst  workmen,  ]iassed  down  and  standing 
jpon  temporary  floors,  excavated  the  material  and  fed  it 
under  the  central  tube,  where  it  was  dredged  and  raisetl  to 
the  surface.  Kaeh  of  the  piers  was  sunk  to  the  depth  of 
{V.i  fi-et  and  0  inches  below  low  water.  The  first  was  pul 
down  in  .'t.'i  working  days,  the  second  in  31.  the  thinl  in 
2.»,  and  the  last  in  21.  lii  some  »d'  the  caissons  the  wj-tiught 
iron  forming  the  rim  was  buekleil  by  the  external  pressure. 
This  was  proviiled  against  by  briek  arches  wliieh  were 
built  between  the  sidles.  The  masonry  was  advanced  so 
that  its  weight  was  kept  slightly  in  excess  of  the  friction. 
Tho  plan  ad<»pted  in  making  these  foundations  wiis  found 
to  be  a  very  great  improvcmint,  in  regard  to  cost  and  facil- 
ity of  eonstruetion.  over  that  of  separate  lulus,  and  marks 
a  new  era  in  the  conslrueHon  of  pneiininlio  fouutlal  ions. 
In  making  the  foun<latioMs  lor  the  bridge  (.ver  the  Ubonn 
at  La  Voulto  the  working  ilnimber  was  a  single  compart- 
ment, instead  of  b.Ing  ilivldeil  int..  several.  Tho  materials 
were  raised  by  a  -ingle  dredge  placed  at  the  centre  of  tiio 
pier.  In  this  bridge,  as  well  a«  in  the  Kehl,  tho  eaissonn 
were  regulated  in  their  tleweriit  by  means  nf  ohnins  and 
gorews  which  were  attarhod  to  the  external  fnune.  , 

.SV.  LuutH  fhhi'i''' — Tho  shifting  eharaetor  of  tho  bed  of 
tho  Misdissippi   Hiver,  and  the  great  depth  of  the  snour. 
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Fig.  25. 


LoDgitudinal  Section :  Shore  Pier  of  Kehl  Bridge  (French  side). 
Fro.  26. 


make  the  establishment  of  permanent  foundations  in  it 
very  difficult.  The  rock  underl.ving  the  river  opposite  Si. 
Louis  dips  to  the  eastward,  the  depth  at  the  W.  abutment 
bein;;  only  l;i  feet  below  e.\tren)e  low  water,  while  at  the  E. 
abulment  it  is  'Jl  feet,  and  136  feet  below  high-water  mark. 
There  are  two  piers  in  the  body  of  the  stream,  which  are 


Cross-Section:  Shore  Pier  of  Kehl  Bridge  (French  side). 

essentially  alike,  except  that  the  easterly  one  is  deeper  than 
the  other.  (See  Bridges.)  They  were  built  in  a  largo 
caisson  (Fig.  27),  having  one  large  air-compartinent  in  the 
base,  where  the  workmen  excavated  the  material.  This 
compartment  was  9  feet  high,  the  sides  being  of  J-inch 
plate  iron  for  the  larger,  and  |-inch  for  the  smaller  pier. 


FOUNDATION. 


A 


Two  mftsaive  timber  beams  or  piles  C  C  were  built  up  from 
the  sand  for  supporting  the  roof  of  the  chamber.    The  roof 

l''i«.  27. 


.•M-,''U"N  <ji'    i-,AM    :■ ...i>  Cai.ssdn,  sliowilit,'    tlur    ilit(iu>l-  of 

the  iiiuin  eiiiruijinr-sliall  und  air-chamber,  and  the  workini; 
of  one  of  the  saiid-piiinps,  Uliuois  and  St.  I^ouis  Bridi,'*; :  A, 
air-loi;ks;  H,  air-c'h;mitn'r;  (\  timber  girder;  D,  discharge  of 
sand-puriip;  K,  saiid-piiinps;  1*',  main  eiitrunee-shaft ;  G,  side 
shaft ;  H,  iron  envelope ;  I,  bracing  for  shell. 

was  composed  of  A-intdi  plate  iron.  Over  tliis,  and  running 
transver.'fely  t()  tlie  tinilier  lieains,  arc  tliirteen  iron  fjirdera, 
h,  wliitdi  are  rivetccl  to  the  roof.  The  masonry  rcsia  upon 
the  girders.  The  bottom  was  excavated  as  evenly  as  possi- 
ble all  over,  so  that  the  timber  beams  and  sides  of  the 
caisson  would  sink  evenly.  There  were  openings  through 
the  wooden  beams,  so  that  cummunication  could  be  huil 
with  all  parts  of  the  chamber.  The  support  given  by  the 
timbers,  the  buoyant  foree  of  the  airland  the  Irietion  upon 
the  sides  were  the  only  means  relied  upon  to  su?^tain  the 
pier  during  its  gradual  descent  to  the  rock.  The  uir-locks 
A  .A  A  were  located  in  the  roof  of  the  air-chamber,  and 
communicalion  was  had  with  them  through  brick  wells 
F  0,  thus  avoiding  tin-  necessity  of  adding  new  joints  un- 
der the  locks  as  the  sinking  advanced.  The  sjind  was 
forced  out  at  I)  by  means  of  a  sand-pump  jihieed  at  the 
lower  end  of  the  tube  at  K,  The  sand-pumps  were  de- 
signed cgpeeially  for  this  work  by  the  eiigini-er,  ("apt.  Kadi", 
and  were  operated  by  means  of  a  stream  of  water  which 
was  forced  through  them  in  the  well-known  way.  The 
east  abutment  (Figfl.  liS  and  2^)  differs  in   several  of  its 

ri'j.  2«. 


Caisson  for  Kast  Am'TMi-Nr.  Sr.  I,nt  iv  rtitirn;K:  I.nuUn  shaft 
K,  side  Khalls;  L,  pipes  fur  air  and  sund-iMiinps;  M.  Iron  uir^  i 
diTs;  N  N.  Inm  deck;  (»,  nir-locks;  1',  mr-ehainlier ;  ti.  tun- 
ber  girders;  It,  timber  deck;  S  S,  Imu  envelupe;  T,  timber 
aides. 

details  from  tlic  piers.     It   is  cFpocinlly  noted    afl    being 
the  deepest  foundation  ever  ooostruoted  Ity  the  pneumatic 


process.  When  it  touched  the  rocky  bottom  it  was  110 
feet  below  the  upper  surface  of  the  water  in  the  river.  The 
main  shaft  had  two  air-locks  at  its  lower  cud.  eueh  8  feet 
in  diameter,  having  about  four  times  the  cnjiacity  of  those 
used  In  the  piers.  There  were  also  two  other  shafts  and 
air-locks,  which  were  used  for  additional  security.     Every 

Fiu.  29. 


Cai.«>;on  for  Kast  Auitmf.nt  t>.\  i  m,  i  i  ■  i.\uis  anp  St.  Loris 
KicnxiK:  I,  main  shaft;  K,  side  shalis;  L,  pipes  tor  air  and 
sand-pumps;  M,  iron  girders;  N  N,  iron  deck;  O,  air-loeks; 
1*,  air-chamber;  (J,  timber  girders;  K,  timber  deck ;  S  S,  iron 
enveloj>e;  T,  limber  fides. 

j)reeautinn  was  taken  to  secure  the  safety  of  the  workmen. 
Tek'graj)hic  eommunieation  was  established  between  the 
top  of  the  masonry  in  the  pier  and  the  large  compartment 
at  the  base.  Previous  experience  liad  raised  a  doubt  in 
the  minds  of  many  whether  workuun  cunld  endure  a  pres- 
sure of  over  three  and  one-half  atmospheres  above  that  of 
the  ordinary  atmospheric  pressure;  but  it  was  found  that 
by  making  frequent  changes,  not  keeping  them  in  thecom- 
pret'sed  air  fur  more  than  one  hour  at  a  time,  they  suflered 
but  little  ineonvenicncc.  But  se\eral  who  remained  in  sev- 
eral hours  under  a  much  less  jire^sure  were  paralyzed,  and 
a  few  died  from  the  effects  of  the  continemeut. 

In  all  the  preceding  cases  to  which  we  have  referred  the 
walls  of  the  caisson  which  enclosed  the  nnisonry  were  ex- 
tended ujiward  so  as  to  exclude  the  water,  but  in  the  E. 
pier  and  E.  abutment  they  were  extended  upwanl  only 
12  or  1/J  feet  above  the  roof  of  the  air-chaniber.  The 
sides  of  the  roof  of  the  chauilier  having  been  nuide  prac- 
tically water-tight,  it  was  only  necessary  to  make  the.4uifts 
water-tight  to  exclude  water  from  the  ehamber.  Tiiis  was 
dime  by  lining  them  with  white  pine  pieces,  which  were  ar- 
ranged like  the  staves  of  acask.  and  were  10  inches  Ibiek  at 
the  lower  end,  and  gradually  diminished  to  ;J  inches  at  tlio 
top.  Candles  and  oil  lamjis  burned  much  more  rH])i<lly  in  the 
compressed  air  than  usual,  and  it  was  very  difficult  to  ex- 
tinguish them.  It  was  found,  also,  (hat  if  the  cbtilics  of 
the  workmen  caught  fire,  it  was  diflicult  to  extinguish  them, 
although  (hey  were  of  woolUn  material.  It  was  tlierefore 
thought  advisable  to  enclose  the  lamjis  in  a  very  strong  ghiss 
case  or  vessel  which  communicated  freely  w  ilh  tlie  external 


Fig.  3u. 


air,  and  then  admit  eom- 
jircsscd  air  into  the  vessel 
ill  rough  an  air-cock,  ho 
that  tlie  sup)>ly  could  bo 
limited.  A  cock  in  (he  tube 
leatling  to  the  external  air 
enabled  them  to  prevent 
(lie  escape  of  I  lie  air  whilst 
chiinging  a  lamp  or  sup- 
plying oil.  After  the  K. 
pier  reached  the  r<irk  the 
air-idiamber  was  tiUed  with 
concrete.  In  the  K.  ubiit 
ment  all  depressions  in  the 
roek  were  iilled  with  con- 
crete, so  as  to  make  an 
even  bearing  snrfare,  and 
it  WHS  continued  np,  t<»  as 
to  prevent  the  possibility 
of  water  over  washing  under  it;  and  (hen  the  en(ire  space 
wuH  tilled  with  wet  sand  nearly  up  to  the  roof,  and  the  re- 
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maining  space  was  rammed  full  of  cuucrcto.  This  greatly 
cheapened  the  process  of  filliDg,  and  it  was  supposed  to 
be  as  good  as  if  it  were  all  cuncrete.  The  piers  of  the 
iron  bridge  over  the  Missouri  Kiver  at  St.  Joseph,  Mo", 
were  sunk  to  solid  rock  by  the  pneumatic  process — a  depth 
of  50  feet  below  the  surface  of  the  water.  The  walls  of  the 
caisson  were  composed  of  three  layers  of  timbers.  la  the 
outer  layer  the  timbers  were  nearly  vertical,  and  placed 
close  side  by  side.  In  the  next  layer  they  were  horizontal, 
and  trrminated  1  foot  higher  at  the  bottom  than  the  outer 
ones.  The  iunt'r  layer  had  its  timbers  parallel  tu  the  other, 
but  terminated  2  feet  above  the  outer  ones.  These  were 
firmly  bolted  to  each  other.    This  arrangement  of  stepping 

Fig, 


at  the  lower  edge  enabled  them  to  regulate  the  descent 
better  than  if  it  were  square  on  the  bottom.  If  the  ma- 
terial was  hard,  they  would  excavate  under  the  edge,  so 
that  it  could  force  its  way  more  easily.  If  it  was  soft, 
they  would  leave  more  material  under  the  edge,  thus  giv- 
ing it  a  broad  bearing  surface  to  cheek  its  progress. 

Eitst  Hirer  Bridge. — (  For  a  description  of  this  bridge  see 
East  Rivkr  Bridge.)  The  foundationson  the  Brooklyn  and 
New  York  sides  are  substantially  alike.  Each  was  built  upon 
a  large  caisson  and  sunk  by  the  pneumatic  jtrocess.  The 
Brooklyn  caisson  is  JOS  feet  long  by  lll2  IVet  wide.  The 
New  York  one  is  172  feet  long  by  1U2  feet  wide.  The 
lower  edges  of  the  sides  are  V-shaped,  and  are  9  feet  thick 
31. 


whore  they  join  the  roof,  sloping  down  to  a  round  edge. 
The  inner  slope  is  45°,  and  the  outer  is  10°.  The  lower  edge, 
or  phoe,  is  formed  by  a  semicircular  casting,  protected  by 
a  sheet  of  boiler  plate,  extending  up  3  feet  on  the  sides. 
A  heavy  oak  sill.  2  feet  square,  rests  directly  on  this  cast- 
ing. The  succeeding  three  courses  are  of  yellow  pine,  and 
are  laid  lengthwise:  after  which  the  alternate  ones  are  head- 
ing courses.  The  whole  V  is  thoroughly  held  together  by 
means  of  screw-bolts  and  drift-bolts.  In  addition  there 
are  heavy  angle-irons  uniting  the  V  to  the  roof.  The  im- 
mediate roof  is  composed  of  five  courses  of  12-inch  square 
yellow  pine  sticks,  laid  close  together,  bolted  sideways 
and  vertically,  and  having  a  set  of  bolts  running  through 
the  whole  of  the  five  courses.  The  caisson  was  made  air- 
tight, as  far  as  practicable,  by  completely  covering  it  with 
tiu  between  the  third  and  fourth  courses,  and  extending 
it  down  on  the  sides  to  the  shoe.  The  tin  on  the  out- 
side was  protected  by  a  sheeting  of  yellow  pine.  Before 
the  lin  was  put  on,  the  seams  were  caulked  inside  and 
out  for  a  depth  of  4  inches.  The  spaoe  between  the  tim- 
bers was  filled  with  hot  pitch  and  grout,  and  the  inside 
of  the  air-chamber  was  coated  with  an  air-tight  varnish. 
The  excavated  material  was  mostly  raised  through  water- 
shafts.  There  were  two  of  these  in  each  caisson,  7  feet  by 
6  feet  G  inches,  made  of  3  boiler  plate  properly  stiffened-. 
They  were  open  at  the  top  and  bottom,  the  lower  ends 
being  21  inches  below  the  edge  of  the  caisson,  and  the  up- 
jier  end  being  kept  constantly  above  the  upper  surface  of 
tlie  masonry.  The  pressure  of  the  air  within  the  caisson 
kept  the  column  of  water  in  the  shafts  at  the  same  height 
as  the  water  in  the  river.  The  excavated  material  was 
thrown  by  the  workmen  into  the  depression  beneath  the 
water-shaft,  from  whence  it  was  taken  by  a  clam-shajied 
dredge  and  raised  through  the  water-shaft  to  the  top  of  the 
masonry,  from  whence  it  was  removed.  Much  material  was 
blown  out  through  vertical  pipes  by  the  pressure  of  the  air 
in  the  caisson,  as  before  described.  The  air-locks  were 
jdaeed  at  the  lower  ends  of  the  entrance  shafts,  and  were 
constructed  in  the  usual  manner.  As  soon  as  the  caisson 
was  ]iut  in  place,  several  courses  of  stone  were  built  upon 
it  to  sink  it  to  the  bottom.  Air  was  then  forced  in  to 
expel  the  water.  As  the  tide  rose  it  would  tend  to  float 
the  caisson;  one  end  would  rise  and  let  a  quantity  of  air 
esca])e,  which  would  permit  the  caisson  to  sink  again,  hut 
would  leave  a  foot  or  more  of  water  on  the  bottom.  The 
air  would  soon  expel  the  water,  and  the  operation  would 
be  repeated.  The  soil  was  very  full  of  boulders,  most  of 
them  so  large  that  they  had  to  be  split  before  they  could 
be  removed.  After  the  caisson  was  sunk  a  depth  of  25  feet. 
they  were  blasted  by  means  of  gunpowder  without  dam- 
age. Boulders  under  the  shoe  were  sometimes  removed 
by  drilling  a  hole  through  them,  and  putting  in  a  ehiirgc 
of  powder  and  blowing  them  bodily  into  the  chamber. 
Boulders  were  found  14  feet  long  and  5  feet  in  diameter. 


On  the  Brooklyn  side  the  dredges  which  worked  in  the 
water-shafts  were  unable  to  dredge  the  native  soil  at  the 
bottom  of  the  shaft.  AVhenever  this  occurred,  the  shaft  was 
closed  at  the  top  and  the  air  entered  above  the  water,  driv- 
ing it  down  into  the  air-ehamber,  and  a  pit  with  sloping 
si<les  was  excavated  by  hand-labor.  The  pit  was  then  tilled 
with  water,  and  the  air  in  the  shaft  allowed  to  escape  grad- 
ually, until  the  column  of  water  balanced  the  pressure  of 
the  air.  tinee  the  dam  about  the  jiit  washed  away,  and  let 
the  water  tall  lielow  the  end  of  the  shaft,  and  all  the  com- 
pressed air  suddenly  escaped  from  the  caisson.  It  took 
with  it  water,  mud.  and  stones,  and  produced  a  frightful 
noise,  but  caused  no  damage.  The  roof  of  the  Brooklyn 
caisson  once  caught  fire.  The  comjiressed  air  caused  it  to 
burn  vigorously,  and  it  was  found  impossible  to  extinguish 
it  by  ordinary  means.  Carbonic  acid  gas  produced  but 
little  effect  upon  it,  and  it  was  found  necessary  to  com- 
pletely till  the  caisson  with  water;  which  was  safely  done. 
After  the  caissons  were  sunk  to  the  depth  required,  they 
were  filled  with  concrete,  consisting  of  I  part  of  Rosendale 
cement,  2  of  sand,  and  4  of  small-sized  gravel.  The  sand 
and  cement  were  mixed  above  and  passed  through  one 
shaft,  and  the  gravel  through  the  other.  The  cement  was 
built  up  in  bulkheads  all  around,  only  4  or  5  feet  in  thick- 
ness, and  as  they  approached  the  roof  they  were  filled  up 
on  the  back  side  first,  leaving  a  sloping  ujiper  surface,  and 
the  I'emaining  space  thoroughly  rammed  full  with  flat-faced 
iron  rammers.  The  Brooklyn  caisson  was  founded  on  a 
firm,  compact  .subsoil  at  a  dej)th  of  50  feet  below  the  sur- 
face of  the  water,  and  the  New  Y'ork  one  also  rests  on  a 
very  compact  stratum.  2  or  .3  feet  thick  on  the  bed-rock  at 
a  depth  of  78  feet.  The  effect  of  compressed  air  was  so 
serious  upon  the  men  that  before  the  New  York  caisson 
reached  the  proper  depth  the  hours  of  labor  had  to  be  re- 
duced to  two  for  a  shift.  A  few  deaths  occurred  from  the 
effects  of  being  in  the  compressed  air,  and  scarcely  any 
escaped  without  being  affected  by  intense  pain  in  the 
limbs,  or  by  a  temporary  paralysis  of  the  arms  and  legs, 
from  which,  however,  they  soon  recovered.  The  pneu- 
matic caisson  is  not  considered  as  cheap  as  other  modes 
of  making  foundations  where  other  processes  can  be  used. 
But  in  rapid  streams  and  under  deep  water  no  plan  has 
been  devised  which  enables  the  engineer  to  have  such  com- 
plete control  of  the  work  in  passing  obstructions  in  the  soil 
and  securing  with  certainty  an  even  foundation  upon  solid 
rock,  or  upon  a  firm  substratum  when  roek  cannot  be  reach- 
ed. (See  Trmifi.  fust.  Civ.  Enijineers,  Eng. ;  Nates  on  Foiniti- 
atioiift,  by  Gen.  Delafif.ld.  U.  S.  A. ;  Mahan's  Civ.  Eiig.; 
lieport  Illinois  uitd  St.  Louis  Briiitjv;  lirp.  Enut  Eiver 
SiiHp.  /iridf/e;  Jour.  Frank.  Inst.;  Anunhs  des  Pouts  ct 
ChnuHH.'es.)  De  Volson  AVood. 

Foundation,  in  law.  In  its  most  enlarged  leg.al  sig- 
nification the  term  "  foundation  "  is  used  to  denote  the  es- 
tablishment of  a  corporation  of  any  kind,  and  in  this  sense 


FOUNDEK— FOUNDLING   HOSPITALS. 


the  sovereign  or  Btato  is  Bnid  to  be  the  founder  of  all  oor-  I 
porations,  siuco  their  original  creation  is  due  to  royal  chnr-  > 
ter  or  legislative  grant,  t-xprcsa  or  implied.  But  in  its  nar- 
rower, yet  raoro  usuul  and  important  meaning, /omirfa^i'of* 
refers  to  tho  ef=tablishinent  of  cleeinrisynary  or  charitable 
corporations  or  institutions  by  private  endowment ;  and  it  I 
is  ^jometimes,  though  less  commonly,  by  a  natural  transfer 
of  application,  used  to  indicate  the  mdowment  it^aelf.  A 
largo  variety  of  the  most  beneficial  institutions  which  have 
been  created  for  tho  common  welfare  of  society,  and  have  \ 
contributed  largely  to  tho  promotion  of  civilization,  have  j 
owed  their  origin  and  maintenance  entirely  to  private  mu- 
nificence. Such  are  colleges  and  seminaries  of  learning,  i 
hospitals  and  asylutns,  and  tho  various  n^sociationfl  for  I 
tlio  relief  of  tho  aged,  tho  destitute,  and  the  nfflieted 
which  exist  at  tho  present  day  in  su"h  abundanee.  There 
is  vested  at  common  law  in  the  creator  of  such  charities 
tho  right  to  exercise  a  power  of  supervision  over  the  man- 
agement of  tho  corporate  revenues  and  the  methods  of 
corporate  aetinn  and  government.  This  is  called  '•  a  power 
of  visitation,"  and  is  judicial  in  its  nature,  but  not  legis- 
lative. It  corresponds  to  a  great  dcgrtio  with  the  right  of 
control  exercised  by  government  over  civil  corporations 
through  tho  ageney  of  the  courts,  which  is  also  sometimes 
termed  a  power  of  visitation.  Sueh  a  prerogative  vested 
in  an  iudivjilual  founder  is  regarded  as  tho  bestowal  of  a 
just  and  reasonable  jurisdiction  over  tlie  disposal  of  his 
own  property,  and  the  power  is  one  which  deseends  to  his 
heirs,  (rteo  Visit.vtiov.)  But  tho  visitorial  aulliority  is 
not  generally  retained  at  the  present  day  by  founders  of 
corporations,  but  is  vested  in  boards  of  trustees.  In  tho 
Andover  Theological  Seminary  this  visitorial  authority  is 
still  retained,  a  board  of  visitors — three  persons — having 
a  certain  control — whose  terms  arenfixed  in  the  original 
foundation  of  the  seminary — -over  the  trustees.  In  the  V.  8. 
the  appointment  of  boards  of  trustees  is  the  more  common 
practice,  so  thattlie  rights  and  privileges  consequent  upon 
a  charitable  ''  foundafion  "  are  now  exercised  by  such  gov- 
erning bodies,  and  are  quite  generally  defined  by  the  act 
of  incorporation.  Charitable  purposes  may  also  bo  accoin- 
plisheii  without  any  corporate  authority,  through  tho  me- 
dium of  trustees  appointed  by  the  founder  either  by  deed 
or  will.  These  trusts  are  under  the  supervision  of  tho 
courts  of  chanci^ry.  Tho  same  remark  is  a])plleabIo  to  tlio 
funtis  of  charitable  corporations,  whieh  may  bo  called  to  ac- 
count for  abrcai^h  of  trust.  (See  Cout'OU ATiovsand  TitrsTS.) 
Gi'.ORfJK  CiiASK.     Keviskd  bv  T.  W.  Dwirinr. 

Foand'er  (Lnminitlit)^  an  inflammation  primarily  at- 
tacking tho  laininte  of  the  horse's  foot.  This  disease  may 
follow  overdriving,  exposure  to  cold  when  perspiring,  over- 
feeding, or  giving  food  or  drink  too  sunn  after  hard  work  ; 
long-continued  driving  on  pavements  or  on  fruzen  ground 
anl  bad  shoeini;  are  fruitful  causes.  The  fore  feet  are  usu- 
ally afTisctcd  alone,  but  the  fore  legs  and  chost-muschis 
su:n';time.<)  share  in  the  diseasj;  and  these  muscles  under- 
go a  sort  of  atrophy  (chest-founder)  in  eonsequenco  of  its 
long  coatinuanoe.  The  disease  resenjbh-s  rheumatism  in 
many  respects.  Like  that,  its  acute  form  is  attended  liy 
great  fever  and  pain.  Bleeding  is  admissible  in  a  young 
strong  horse  sudilonly  foundered.  Tho  slioes  should  bo 
taken  off,  the  hoof  overei  with  a  hot  poullicc.  Litter  thd 
stall  heavily,  and  in  severe  cases  sling  tlio  horso  np  frnni 
the  floor.  After  the  aii^uto  sla:;e  is  over  put  the  hnrso  to 
pasture  if  possible,  and  let  him  run  as  long  as  you  can 
Sparc  him,  except  in  severe  weather,  when  ho  should  bo 
housed.  A  foundnreil  horso  can  bo  deteeted  by  his  min- 
oing  gait,  by  bin  resting  liia  fore  fc»ot  upon  tlm  toe,  by  a  h<it 
or  contra  ;(cl  hoof,  an<l  by  d.-Iicato  signs  recognized  with 
difilieulty  by  any  except  practised  observcri.  For  an  estab- 
lished foau  ler  iltero  is  no  pussiblo  euro. 

Poiind'lint;  IIos'pitalHf  institutions  r)r  tho  reception 
aufl  su[)p i»rt  tif  iiif.iuts  anil  ehildnm  that  have  been  aban- 
doned by  their  parents  or  guardians.  Kucii  inslitutiniM 
are  inaintnine<l  by  government  a]q)ropriations  or  by  private 
or  sectarian  as'^ociations,  ('hildrcn  foun<l  abandoned  are 
known  as  foundlings,  and  tho  cause  of  their  desertion  is 
in  most  eates  illegitimate  birth,  though  not  a  few  are  liorri 
in  wedlock  ami  are  abandoned  by  parents  unable  to  proviilo 
for  them.  The  neeessity  of  providing  for  sueh  chiMren, 
and  restrainini;  infanticide,  long  sinee  loil  to  the  establish- 
ment of  fouu'lling  institutions  by  most  civilized  nations. 
Amongst  tho  aneicnts,  from  the  power  given  by  the  laws 
to  male  parents  over  tho  life  of  their  offspring,  it  is  un- 
doubted that  infiinticide,  as  amongst  some  Kastern  nations 
at  present,  was  the  prevailing  means  of  solving  the  diflTieuIty 
which  tho  eslal'Iishment  of  ftoindling  hospitals  was  in- 
temlrd  to  meet.  In  Unme  and  Athens  infanticide  is  known 
to  have  been  practised,  ancl  in  the  former  there  is  ground 
for  believing  tnat  ileformed  ehihlren  were  put  to  deatli  by 
law.      By  the  ancient  Kgyplians,  howeviT,  infanticide  was 


punished  by  a  law  compelling  the  guilty  parent  to  piwa 
three  days  and  nights  embracing  the  body  of  the  chiUI, 
which  was  fastened  to  the  parent's  neck.  Where  infanti- 
cide was  not  resorted  to  on  account  of  the  stringent  laws 
against  it,  desertion  was  largely  practised,  and  prevailed 
extensively  in  all  tho  states  of  ancient  tJreeco  excepting 
Thebes,  where  both  the  abandonment  and  destruction  of 
offspring  were  forbidden.  Both  Athens  and  Home  at  an 
early  period  had  institutions  for  tho  reception  and  educa- 
tion of  foundlings.  In  the  former  the  abandoned  children 
were  exposed  in  tho  CifuoBartji-it,  and  in  tho  latter  at  tho 
Cofiimnn  lactaria,  a  pillar  in  tho  public  market-place. 
Foundlings  were  generally  tho  firopcrty  of  those  who  took 
them  under  their  protection,  and  wcro  generally  educated 
and  treated  as  slaves. 

As  early  as  the  sixth  century  a  species  of  foundling  hos- 
pital existed  at  Treves,  where  a  marble  basin  was  located 
m  front  of  the  cathedral,  in  which  parents  could  deposit 
children  they  wished  to  abandon,  the  euro  of  such  found- 
lings being  given  by  tho  bisliop  to  members  of  tho  church. 
In  Home  also,  in  the  sixth  century,  public  institutions  ex- 
isted for  the  reception  of  foundlings,  calldl  by  Justinian 
brephotrnphia;  and  in  the  seventh  century  similar  ones  ex- 
isted at  Anjou  in  France.  One  was  established  at  Milan  in 
7S7  by  an  arch-priest  named  Datheus,  f(»r  the  object  of  pre- 
venting infanticide.  The  children  received  at  this  institu- 
tion were  nurtured  by  hired  nurses  until  the  ago  of  seven, 
when  they  were  discharged  ns  free-born.  In  UTO  a  found- 
ling hospital  was  established  at  M<)ntpcllicr.  and  a  second 
ono  in  IISO,  known  as  tlie  Hospital  of  the  Ilrdy  (ihost.  In 
liJOO  one  was  established  at  Eiscnbcck,  and  in  1212  one  in 
Rome.  In  Florence  a  magnificent  one,  the  Ppedale  degli 
Innocenti,  still  in  existence,  was  established  in  liilT.  Sim- 
ilar institutions  were  founded  in  Nuremberg  in  l.'t^il,  in 
Paris  in  i;iG2,  and  in  Vienna  in  13S0.  The  Hotel  Uieu 
of  Lyons,  founded  in  1523.  was  one  of  the  first  in  Franco 
where  foundlings  were  not  only  received,  but  were  eilu- 
cated;  and  in  lo;J6  a  similar  one  was  estahlished  by  Fran- 
cis I.  In  Paris  in  130."i  a  foundling  hospital  was  estab- 
lished by  the  Church,  and  managed  by  an  association  of 
pricijts.  In  this  children  received  a  careful  education,  iii.nny 
of  tho  boys  being  trained  for  the  priesthood.  The  refusal 
of  this  institution  to  receive  illegitimate  children  neces- 
sarily loft  those  unfortunates  to  become  the  victims  of 
misery.  Recognizing  the  neeessity  of  jjroviding  fi)r  aban- 
doned infants.  Saint  Vincent  de  Paul,  by  his  eloquent 
pleadings,  collccte*!  funds  sufhcient  to  establish  a  new 
foundling  hospital  in  1040  ;  which  during  his  lifetime  was 
managed  by  a  committee  of  ladies.  In  lf>7ll  this  hospital 
was  converted  into  a  public  one  by  Louis  Xl\'.,  and  subse- 
quently it  was  enlarged,  and  received  annually  about  2000 
foundlings,  who  were  chiefly  from  the  provinces.  After 
17S9  the  French  republic  assumed  the  charge  of  foundlings, 
and  in  1793  the  terrorists  declared  them  all  to  be  m/tt/itu 
lie  la  patrle.  An  imperial  decree  in  1-^1 1  continued  the  ar- 
rangement by  which  foundling  hospi  fa!  >^  ha 'I  h^cf  mi  e  govern- 
ment institutinns  and  tho  foundling?  children  of  the  state. 
It  further  ordered  the  establishuieni  '*f  such  hospitals  in 
each  arrondissement  of  France,  the  I'liilitri  n  to  ^v  suckled 
and  weaned  in  the  institutiims,  and  k'j.i  in  them  until  six 
years  of  age, when  they  were  to  be  eiitiustcd  to  respectable 
persons,  who  received  a  stipend  for  their  support  and  rtlu- 
cation.  This  stipend  is  yearly  reduced  until  tl^  ehiblren 
attain  tho  ago  of  twelve,  when  the  able-Iniditd  Itoys  are 
placed  at  the  disposal  of  the  minister  of  the  marine,  while 
delicate  ones  are  provided  with  suitable  work.  All  found- 
lings arc  tho  jtroperty  of  the  state,  and  if  not  taken  into 
pubiio  Borvieo  at  the  age  of  twelve  are  apjirentieed.  It 
was  not  many  years  before  the  facilities  fitr  the  disposal 
of  children  afforded  by  the  law  produced  a  great  increase 
in  the  number  of  foundlings  iu  i-Vance.  In  17f^l  the  num- 
ber was  estimated  at  40,0OU  ;  in  ISII,  at  ('.'.1,0U0  ;  ISM),  at 
9!),:i4(i:  1H2:>,  at  1l7,.'i0:»;  18;{0,  at  118.07:t:  is.Ci,  at  12i».6«9. 
l*rior  to  1811  the  reception  of  fuuiidlings  was  public,  but 
by  the  decree  of  that  year  eaeh  luopitat  was  provided  with 
a  turning-box  in  which  the  child  eoulil  secretly  be  dep(>>ited. 
.\ftcr  IHIU  most  of  the  hospitals  had  suppressed  the  turn- 
ing boxes,  from  a  conviction  that  (he  great  increase  in  the 
number  of  fr)undlings  since  L<II  was  due  tn  their  use.  In 
lJ<:i2,  however.  M.  I'lysse  Lji«iet  wn'le  a  series  of  papers 
advocating  their  restoration,  but  was  (qiiiosed  on  thcground 
th.it  they  eneouragetl  parents  to  nbanib'n  their  ofTspring. 
On  the  other  han<I,  the  statistics  of  infanticide  are  deeuieilly 
favorable  to  the  turning  br»xes.  The  quesliun  of  the  public 
or  secret  reeeptiim  of  aitan«loned  children,  and  conse(|ueritly 
of  the  use  or  suppressitui  nf  turning-boxes,  is  one  that  musi 
be  ileeided  by  eonsiderations  a-^ide  from  infanticide,  and  \> 
at  pri'sent  receiving  careful  attention  in  inosl  countries.  In 
most  of  the  Rrunan  Catholic  countries  of  Kuroiie  the  same 
Hvslem  us  that  in  force  in  France  for  the  care  of  abandnnol 
children  was  ad(q»led,  and  in   many  exists  to  the  present 
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day.     Prior  to  the  separation  of  Holland  and  Belgium,  19 
foundlinc  hospitals  were  in  existence.    In  ISlo  they  main- 
tained lO.r.-Ul,  and  in  lS2fi,  1.3.220  foundlings.    In  1S59  the 
number  of  children  abandoned  in  Belgium  exceeded  80110 
or  1  child  to  every  18  born,  notwithstanding  that  since  Ih.H 
the  turnin»-boxcs  have  been  abolished,  though  foundling 
hospitals  for  the  open  reception  of  children  are  very  numer- 
ous     In  France  likewise,  since  1834,  the  secret  reception 
of  foundlings  has  been  declared  illegal,  and  consequently 
the  turnin"--boxes  abolished.     In  1784  a  large  foundling 
hospital  was  established  in  Vienna  by  Joseph  II.    In  1 ,  o9  a 
similar  institution  was  opened  in  London  by  Thomas  Coram ; 
since  1760,  however,  this  institution  has  been  open  only  for 
the  reception  of  poor  illegitimate  children  of  known  parent- 
ao-e.  In  17li2  a  foundling  hospital  was  founded  in  Moscow  by 
Catharine  II.,  being  afterwards  greatly  enlarged,  so  as  to 
include  a  lyina-in  department  and  schools.     In  18.59  the 
entire  numhcr'of  its  inmates  was  25,000,  of  which  GOO  were 
infants,  with  about  5000  children  farmed  out  to  the  peas- 
antry, women  receiving  about  five  rubles  a  week  for  caring 
fur  a"  child.     The  Vospitatelnoi  Dom  in  St.  Petersburg  was 
founded  in  1772.  also  by  Catharine  II..  as  a  branch  of  the 
one  in  Moscow,  and  like  the  latter  has  since  been  greatly 
enlarged,  and  has  a  lying-in  department  and  a  school.     In 
1790  it  contained  300  children,  and  in  1837  about  2o.000. 
In  1859  it  annually  received  about  7000  foundlings,  many 
of  whom  are  brought  as  far  as  from  .Siberia  and  Bessarabia. 
On  this  account  the  mortality  amongst  the  infants  has  been 
large,  many  being  received  in  a  dying  condition  from  ex- 
posure.    According  to  the  laws  of  Russia,  all  foundlings 
are  the  property  of  the  government,  and  the  army  and  navy 
are  largelv  recruited  from  this  class.    Owing  to  the  preval- 
ence of  the  crime  of  infanticide  in  China,  a  foundling  hos- 
pital was  eslablishod  about  1856  in  Canton,  but  the  num- 
ber of  children  received  has  been  exceedingly  small  in  pro- 
portion to  the  births.    In  the  city  of  Mexico  there  has  long 
been  a  riiiia  or  foundling  hospital  capable  of  accommodat- 
ing 600  children.    It  is  maintained  solely  by  private  means, 
an"!  receives  the  supervision  of  certain  ladies.    The  infants 
are  kept  in  the  institution  one  month,  and  are  then  sent  to 
the  countrv  or  villages  in  charge  of  a  nurse,  who  is  re- 
sponsible to  some  party  in  the  neighborhood.     These  chil- 
dren after  a  certain  age  are  generally  adopted  by  respect- 
able persons.     In  the  foundling  hospital  in  Rio  do  Janeiro 
all  the  male  children  are  apprenticed  at  maturity  to  trades, 
and  the  girls  are  educated  to  make  able  and  useful  wives. 
At  each  anniversary  men  desiring  to  marry  attend,  and 
after  due  certification  of  their  characters  are  allowed  to 
select  one  of  the  marriageable  girls,  with  whom  a  small 
dowry  is  given  from  the  hospital  funds.     The  great  hos- 
pital of  Santo  Spirito  in  Rome  has  a  foundling  depart- 
ment capable  of  holding  3000  children,  and  it  annually 
receives  about  800,  many  of  whom  are  farmed  out  in  the 
country.     At  Naples  the  foundlings  receive  more  attention 
than  in  any  other  Italian  city.     Its  hospitals  receive  annu- 
ally about  2500  infants,  of  whom  a  large  number  are  of 
legitimate  birth,  abandoned  on  account  of  poverty.     The 
Dei  Trovatelliale  .\nuunziata  in  Naples,  which  was  founded 
in  the  thirteenth  century,  has  an  educational  establishment 
which  annually  costs  400,000  lire.     This  institution  alone 
receives    1900"  foundlings   annually    in    the   turning-box. 
Every  foundling  received  has  a  number  fastened  around 
its  neck  »d  aid  in  future  recognition.    Two  infants  are  given 
in  charge  of  one  out-door  wet-nurse,  and  on  attaining  the 
age  of  eighteen  months  are  entrusted  to  the  nuns  for  fur- 
ther caret  37  per  cent,  of  the  nurslings  are  thus  cared  for, 
19  per  cent,  are  paid  for  by  the  institution,  and  others  are 
taken  charge  of  by  their  parents.     Only  12  per  cent,  are  re- 
turned again  to  the  institution,  the  rest  being  retained  by 
those  having  them  in  care;  especially  is  this  the  case  with 
the  boys,  as  they  can  be  made  useful  after  the  seventh 
year.     AH  the  children  remaining  in  the  institution  after 
the  .age  of  seven  are  transferred  to  the  orphan  asylum. 
where" they  are  taught  some  trade.     Every  infant  received 
in  the  foundling  hospital  of  Florence  is  farmed  out,  the 
wet-nurses  receiving  ten  francs  a  month,  and  a  further  gra- 
tuity if  they  retain  the  foundlings  until  their  eighteenth  year. 
The'  girls  on  being  married  receive  235  francs.     From  1855 
to  1865,  1403  received  this  reward.     In  1867  there  were  83 
oro-aniicd  foundling  hospitals  in  Italy  ;  from  1863  to  1866 
these  institutions  received  33.222  foundlings— 3.85  per  cent, 
of  the  whole  number  of  births  in  the  kingdom.     Of  these 
33.222  children,  a  large  number  were  of  legitimate  parent- 
age.    The  foundling  institution  in  Rome  is  at  present  con- 
joined with  the  large  institution  for  the  poor  and  sick,  and 
is  conducted  in  like  manner  as  the  one  in  Naples.    Almost 
all  the  infants  are  farmed  out,  only  the  weakly  ones  being 
retained,  numbering  about  60  or  70.     For  the  infant  farmed 
out  under  one  year  of  age  the  institution  pays  the  wet- 
nurse  a  small  sum,  and  arrangements  are  made  for  the  per- 
manent care  of  some.    From  1 830  to  1840  the  average  yearly 


number  of  foundlings  was  834.  while  from  1860  to  1865  it 
reached  1116.    In  the  Madrid  hospitals  the  infants  are  .also 
farmed  out  until  seven  years  of  age,  when  they  are  trans- 
ferred to  the  college  of  the  "  Forsaken"  {Demmparadnt) 
to  be  educated.     In  Portugal  the  number  of  illegitimate 
children  exceeds  that  in  Spain,  and  consequently  the  num- 
ber of  abandoned   infants  is  great.     The  Santa  Casa  de 
Misericordia  in  Lisbon  contains  an  immense  foundling  de- 
partment, conducted  in  a  manner  similar  to  those  in  Spain. 
The  foundling  hospitals  of  St.  Petersburg  are  divided  into 
the  following  departments  :  1,  the  nursery  ;  2,  twelve  coun- 
try districts,  to  which  the  foundlings  are  sent  to  be  edu- 
cated ;  3,  a  hospital  in  the  city  for  the  crippled  and  in- 
curable; 4,  a  country  institution  for  the  residence  of  chil- 
dren of  legitimate  parentage.    In  1864  the  number  of  found- 
lings amounted  to  6181,  of  which  422  were  legitimate.     A 
large  majority  of  the  infants  were  but  a  week  old.     The 
number  of  foundlings  received  in  the  Moscow  institution 
from  1862  to  1864  was  35,387,  of  whom  10,000  died  in  the 
same  period.     The  infants  are  cared  for  by  wet-nurses  se- 
lected carefully  from  those  offering  iheir  services.      The 
foundling  hospitals  in  Vienna  and  Lower  Austria  receive 
infants  on  the  following  conditions  :  declaration  of  the  com- 
munity to  which  the  infant  or  mother  belongs,  of  her  re- 
ligion! and  proof  of  its  illegitimacy  in  case  it  is  to  be  re- 
ceived permanently.     Admission  is  free  to  infants  born  in 
hospitals.     Admission  is  granted  to  illegitimate  children  on 
payment  of  a  stipend  by  the  relatives  or  townships  of  the 
mothers.     The  infant's  maternity  is  known  only  to  the  au- 
thorities, and  such  information  is  given  on  presentation  of 
the  certificate  given  the  child's  mother  on  its  admission. 
The  institutions  provide  for  the  children  until  their  tenth 
vear,  after  which  its  support  must  be  assumed  by  its  native 
village  or  town.     Vi^We  in  charge  of  the  institution  the 
ehild'ren  are  raised  either  within  or  outside  the  buildings: 
in  both  cases  they  are  universally  wet-nursed.     During  the 
five  years  from  1863  to  1868  the  Vienna  foundling  hospital 
received   over   54.478  infants.      In  the  Prague  foundliug 
hospital  the  children  are  only  kept  a  short  time,  and  are 
then  farmed  out  in  the  country,  only  those  being  kept  in 
the  institution  who  are  feeble,  and  for  whom  nurses  cannot 
be  found  outside.    Those  given  in  charge  to  outside  parties 
are  still  claimed  bv  the  institution,  and  at  their  sixth  year 
thev  receive  a  free"  schooling.     At  the  age  of  ten  years  the 
institution  relinquishes  all  claim  to  the  child,  when  the 
villa-e  or  town  of  the  mother  must  provide  for  its  support, 
or  it^own  mother  may  reclaim  it  on  proving  her  ability  to 
provide  for  it.     In  Munich  the  following  rules  for  the  care 
of  illegitimate  children  are  strictly  enforced  :  It  isamisde- 
meaner  to  take  charge  of  such  children  under  eight  years 
of  a^e  without  approval  of  the  police  authorities,  and  such 
permission  is  refused  unless  the  character,  circumstances, 
and  locality  of  the  petitioner  are  satisfactory.    The  infants 
given  in  charge  of  nurses  are  first  examined  by  medical 
men.  and  no  women  are  allowed  to  receive  foundlings  to 
the  neglect  of  their  own  children.    In  France  at  the  present 
time  the  same  rules  are  observed  as  laid  down  in  the  decree 
of  the  emperor  Napoleon  in   1811,  of  which  a  portion  is 
already  noticed.     Reclamations  are  not  frequent,  the  ma- 
jority "being  bovs.     In  1853  the  number  reclaimed  in  all 
France  was  4390.    The  management  of  the  London  Found- 
ling Hospital  at  present  is  as  follows ;  The  governors  meet 
once  a  week  to  receivepetitions  for  the  admission  of  children 
A  child  can  only  be  received  upon  personal  application  of 
the  mother,  wh"o  is  obliged  to  state  the  circumstances  re- 
quiring her  to  abandon  her  child,  and  to  give  her  name 
residence,  age,  date  of  child's  birth,  sex.  father's  name  and 
occupation.     Shortiv  after  admission  the  infants  are  sent 
into  the  country,  where  thev  remain  until  their  fifth  year, 
when  they  are  "returned  to  the  institution,  where  they  are 
educated.    At  the  age  of  fifteen  the  girls  are  apprenticed  out 
as  domestic  servants  until  the  age  of  twenty.    The  boys  are 
apprenticed  at  the  age  of  fourteen  as  mechanics  until  they 
attain  the  age  of  twentv-one  years.     In  both  cases  those 
to  whom  they  are  apprenticed  are  held  to  a  strict  »«=<»";'- 
ability  for  their  phvsical  and  moral  well-being.     After  the 
termination  of  the  period  of  apprenticeship  the  institution 
ceases  to  exercise  any  control  over  the  foundlings.     At  ttie 
present  dav  in  England  the  boarding-out  system  for  found- 
lings is  being  extensively  tried,  and  meeting  with  great 
approval.     The  advantages  claimed  for  this  method  are 
that  the  children  are  removed  from  pauperizing  tendencies, 
and  are  put  upon  an  equal  footing  with  other  children.    It 
is  claimed  that  foundlings  thus  brought  up  have  in  most 
instances  become  good  men  and  women.     In  .Scotland  the 
boarding-out  system  has  been  widely  adopted,  .and  from  its 
marked  success  has  won  universal  approval.     In  the  U.  ft. 
the  care  of  foundlings  in  institutions  is  the  universal  sys- 
tem, and  most  of  the  larger  cities  have  their  foundling  hos- 
pitals, either  under  control  of  and  supported  by  private 
and  sectarian  associations,  or  the  State  government.     The 


FOUNDRY— FOURIER. 


oity  of  Xew  York  hns  a  Inrge  foundliug  liospital  on  Ran- 
dall's I^latiil,  ciLpablo  of  rircfivinir  12UU  iufuiitt«  jcarly.  It 
is  unrk-r  muniiiipiil  control.  Within  a  (vw  years  tlic  lar^;*' 
fouDdliu^  hospital  of  tho  Sisters  of  Chanty  has  been  estab- 
lished iu  New  York  City  froui  uoiiuy  received  from  the 
State  and  other  sources.  It  is  wholly  under  coDtrol  of  the 
Roman  Catliolia  Bit<terhuod,auiL  in  iiiostaduiirably  uianaged. 
Boarding-out  tho  iufants  to  ros|ioni<ib!o  women  is  larj;fcly 
prauti.sed  by  this  iustitutiou,  aud  wiih  ^^ood  results.  At  both 
institutions  tho  infauts  are  t<ccretly  reofivcd,  no  questions 
being  asked  of  those  bringiuj;  the  infants  to  the  hospitals. 
The  opinion  of  tlioso  who  have  K'^'*^"  the  sul'ject  their  care- 
ful attenti'JH  is  adverse  to  lar^o  asylums  for  infants,  and 
statistics  show  tliat  under  suoh  circunistanucs  the  mortality 
is  larger  than  among  the  poorest  people.     U.  F.  Dawson. 

Foun'dry,  an  establishment  for  shaping  metallic  fif^ures 
by  pouring  the  molten  material  into  moulds  in  which  it 
cools  and  is  solidified.  The  operation  is  called  casting  or 
founding.  Metal  casting  was  successfully  practised  in 
ancient  Assyria,  liabyloiiia,  Pii<enicia,  and  (_ireece;  and 
tho  Chinese  and  Japanese  have  long  excelled  in  casting 
both  iron  and  bronze.  In  modern  times  in  more  highly 
civilized  lands  casting  has  attained  great  perfection.  Iron 
founding,  brass,  bronze,  and  type  founding  arc  special 
forms  of  the  art.  Of  espceial  importance  is  the  forumtiou 
of  the  mould,  within  which,  if  the  easting  be  hollow,  a  core 
is  placed.  The  mould  is  in  gencnil  formed  of  loam,  mould- 
ing-sand, plaster,  or  even,  for  some  articles,  of  metal.  For 
small  and  nice  objects  pounce,  or  powdered  cuttle-bono,  is 
sometimes  used  for  making  the  mould.  Tho  core  is  always 
of  some  material  which  will  yield  during  the  contraction 
of  the  metal.  Type-foundries  employ  steel  moulds.  In 
tho  iron-foundry  the  metal  is  generally  melted  in  a  furnace 
of  the  form  called  cupti/a;  e(»ke,  cliarcoal.and  in  tliis  country 
anthracite,  are  cmployeil  in  nudting  the  iron.  For  many 
forms  of  nice  casting,  requiring  clean  edges  and  well-defined 
lines,  bog  iron,  which  i*  often  heavily  charged  with  phos- 
phorus, is  preferred,  since  it  is  more  perfectly  licjuid  when 
in  a  molten  condition  than  most  other  kinds  of  iron.  The 
variety  of  arti(;Ies  now  manufactured  in  the  foundry  is 
very  great.  The  prinei|>l(MMnploved  in  all  kinds  of  casting 
is  very  obvious  and  simple,  but  the  practical  details  are 
very  numerous,  and  can  be  properly  learned  only  by  expe- 
rience.    (See  PitiSTiN'G.) 

Foun'tain  ['Fr.fontaine,  from  Lat./oi»»,  a  "spring  of 
water"]  is  strictly  the  name  of  any  spring  of  water,  but  in 
this  sense  it  is  now  generally  applied  to  famous  or  historic 
springs,  as  the  fountain  <d"  Arethusa,  of  Cyaue,  id"  Ban- 
dusia,  or  of  Vaucluse.  More  often  at  present  it  designates 
an  artificial  basin  and  jet  for  the  flow  of  water  from  aque- 
duet-pipes.  Fonnlatns  are  designed  not  only  for  use,  but 
for  decoration,  aud  hence  they  arc  often  elaborately  fash- 
ioned after  artistic  designs. 

Fountain,' county  in  the  W,  of  Indiana.  Area,  400 
square  miles.  It  is  bounded  on  the  W.  by  the  Wabash 
Kiver.  It  is  generally  level,  has  a  black  fertile  soil,  and 
abundance  of  tine  timber,  lilock  coal  and  iron  ores  abound. 
Cattle,  grain,  aud  wool  are  produced.  There  are  consider- 
able mauufiLctures  of  carriages,  wagons,  boots,  and  shoes. 
It  is  tra^'ors<;d  by  the  Iniiianapolis  Hloomington  and  West- 
ern R.  R.     Ciip.  Coviufjilon.     i'lq).  lG,;i^'J. 

Fountain,  tp.  of  Monroe  co..  III.     Pop.  2977. 

Fountain,  post-tp.  of  Fillmore  co.,  Minn.     Pop.  1fl;*7. 

Fountain,  tp.  of  Juneau  co.,  Wis.     Pop.  50ft. 

Fountain  City,  post-v.  of  Buffalo  co.,  Wis.,  on  tho 
E.  bank  of  the  Mississippi  River,  lU  miles  N.  W.  of  Wi- 
nona, Minn.,  in  a  rich  ai^riuultunil  dir^trict.  It  has  2 
large  steam  saw-miDs,  1  steam  tlour-mill,  I  machiue-sbop, 
1  now.tpapcr,  several  stores,  I!  churches,  and  a  hotels.  Pop. 
807.  JosKi-ii  Llitciit,  En.  "  RKfLui.icAN." 

Fountain  Creek,  tp.  of  Iro(|uuis  eo..  III.     Pop.  503. 

F€>untain  Circen,  post-tp. of  Hancock  co.,  111.  P.  1475. 

Fountain  Prairie,  tp.  of  Columbia  co.,  Wis.   P.  12Srt. 

Fouqu^  {FuiKhitini  IlKiNitini  Kahi,),  lUitov  in:  i.a 
MoTTi:.  (Jerinan  poet  and  novelist,  b.  at  Brandenburg  Feb. 
12,  1777;  served  in  the  campaigns  of  1702  an-l  ISI."};  re- 
tired from  the  army,  on  account  of  ill-health,  as  major, 
and  residcfl  at  Paris,  at  Ilallc,  and  on  his  estate  of  Neun- 
hausen.  Vudim:  was  written  in  ISI.1,  Coronn,  poem,  in 
IS14,  Vcr  Zituhcrrhuj  ("The  Magic  Ring")  in  18Ifi,  A'//ni- 
hant  umi  Enimit,  drama,  and  HrrtranU  f/u  Gurnrlhi,  epic 
poem,  in  1821.      I),  at  Berliii  Jan.  2:t,  ISl.'i. 

Fouqu^  ( IlKMti  AiiM  stk).  Ii,\m»x  iik  la  Mottk,  Dutch 
general,  b.  ut  The  Hague  Itiit.S;  served  in  the  Prussian 
army  against  Charles  XU.  of  Sweden  1715;  acquired  the 
friendship  of  the  Prussian  prlnee-roval,  iillerwar<ls  Fred-. 
crick  (ho  (ireat,  mnl  reeeiveil  a  eoniTuand  from  biin  in  I  7  t'> ; 
rose  to  the  rank  of  a  general  (1761*)  in  the  wars  of  Fred- 


erick; was  wounded  and  taken  prisoner  at  the  batlb>  of 
Landsehut  iu  1700;  and  d.  at  Brandenburg  May,  1774. 

Fourohambault,  town  of  France  in  the  depurtment 
of  Nievre,  on  the  Loire.  It  has  very  e.\t€n9ivc  iron-emelt- 
ing  furnaces  and  forges.     Pop.  534H. 

Foiirche,  tp.  of  Pulaski  co.,  Ark.     Pop.  601. 

Fourcroy,  tie  f  Antoine  Francois),  Comtr,  French 
chemist  and  p<.liiieiau,  b.  at  Paris  June  15,  1755;  bo- 
oame  M.  D.  in  17>^0;  from  17^4  to  IS(19  was  professor  of 
chemistry  at  the  Jardin  dn  Roi ;  in  1785  was  admitted  to 
the  Academy  of  Sciences:  was  a  member  of  the  National 
Convention  in  1792,  and  of  the  Committee  of  Public 
Safety  in  1704;  of  the  Council  of  Ancients  in  17!'5:  ap- 
pointed minister  of  public  instruction  Sept.  15,  1S02.  T>. 
at  Paris  Dec.  Ifi.  iSd't.  Sif^tcm  of  ChmnHtrif  (11  vols.  Svo) 
was  issued  in  ISOl.  The  PhUnstiphif  ff  Cfirmif'tn/  in  17ft2. 

Four  Evan'gelists,  The,  four  small  i^Iandg  at  the 
entrance  of  the  Strait  of  Magellan,  which,  togetlicr  with 
eight  other  small  islands  running  15  miles  farther  out  in 
the  Pacific,  form  the  group  called  '*  The  Twelve  Apostles." 

Fourier  (FuANgots  Makif,  Charlks).  the  founder  of 
the  social  system  called  Fonricrism,  b.  Apr.  7,  1772,  in 
Besanfou,  aud  educated  in  the  college  of  his  native  city. 
He  hud  both  talent  and  inclination  for  studies,  especially 
for  mathematics,  music,  geography,  and  natural  history,  but 
when  he  was  eighteen  years  old  his  father  put  him  inio  the 
office  of  a  merehant  in  Lyons  as  a  clerk,  iiml  cominerec  be- 
came his  business  in  life,  very  much  against  bis  will.  In 
1703  ho  inherited  a  fortune  from  his  father,  but  lost  it  the 
same  year  on  account  of  the  rcvoluti(uiary  disorders  in 
I^yons,  in  which  he  became  entangled.  He  was  imprisoned 
first  in  Lyons,  then  in  Besan^jon.  and  he  escaped  only  by 
becoming  a  dragoon  in  the  Revolutionary  army.  Having 
been  discharged  from  the  military  service  in  1705  on  ac- 
count of  ill-health,  he  returned  to  his  commercial  pursuits, 
residing  in  Marseilles  till  1.S25.  in  Lyons  till  ls;i2.  and 
then  in  Paris,  where  he  d.  Oct.  10.  is;i7.  He  lived  very  re- 
tired, held  always  inferior  positions,  and  ba*!  only  miser- 
able salaries.  In  his  few  leisure  Hours  he  wrote  bis  books, 
and  with  his  scanty  spare  money  he  published  them.  They 
made  no  sensation,  they  hardly  attracted  any  attention,  and 
yet  every  single  day  of  his  life,  on  returning  home  from  his 
oftice,  ho  expected  to  find  some  enthusiastic  millionaire 
waiting  for  him,  ready  to  invest  his  millions  in  a  social  ex- 
periment according  to  the  new  theory.  Jlis  first  book. 
T/ifjoric  dfH  rfuntre  mourrmcutii  ct  (Ira  dcHtinff^s  (f^iit'niirn, 
was  published  in  1808;  his  second  and  most  important, 
7%-ait^' dt;  I'nHtttci'ttion  dome»firfue  (Ufn'rofr,  in  1H22  ;  and  a 
sort  of  compendium  of  both,  AVoa'cai*  imnnfv  induxtricl  et 
Horit'tnirf,  in  1829;  but  they  found  only  very  few  readers. 
It  was  not  till  is;n,  when  the  social  schemes  of  St. -Simon 
and  of  Robert  Owen  were  much  discussed,  tlmt  Fourier  at- 
tracted any  attention  for  his  own  ideas  by  his  savage  at- 
tacks on  these  two  reformers,  I'irijt^ii  >t  C/iarlatnin'min;  ilcn 
iJcuj-  Sirleti  Sniiit-Simoit  ct  Owrn,  /n-unitjttttiitt  /' AHMocintinii 
et  Frogr^s.  From  that  time  several  talented  disciples 
gathered  around  him — Madame  Clarisso  ViRoreaux,  Victor 
Cousiderant,  Cantagrel.  Hennequin,  and  Meunier.  A 
monthly  jiajier,  Ao  /'Aa/nmy/',  was  issueil,  niid  later  on  e\en 
a  weekly,  /.o  d/iiifirrctic  p'uijhpte.  In  Kn^bnid  anil  Ibc 
U.  S.  Fourierisni  found  warm  adherents  iu  Hugh  Doherty 
aud  Albert  Brisbane,  and  practical  experiments  were  nnide 
both  in  France  aud  America.  They  failed,  however,  and 
at  present  the  whole  idea  seems  to  have  lost  its  hold  on  the 
publie  interest. 

Tho  negative  side  of  Fourier's  writings,  his  criticism,  is 
very  brilliant.  It  is  bitter,  but  It  is  acute,  often  strikingly 
true,  and  always  full  of  noble  suggestions.  But  the  posi- 
live  side  of  his  system  is  theoretically  a  faibu"-.  and  where 
it  also  has  proved  a  failure  ]»ractieally  the  reiison  is  hardly 
that  tho  experiments  have  been  made  with  insuflicient 
means,  but  tnat  the  fundamental  idea  is  incompatible  with 
hunmn  nature  and  human  destiny.  Fourier  considers  our 
eivili/ation.  in  its  pres<-nt  shape, as  the  riMil  <»f  all  our  vices 
and  the  cause  of  all  our  miseries:  an>l  bis  views  and  argu- 
ments 4»n  this  point  carry  a  kind  of  conviction  with  them 
in  all  their  critical  details.  But  the  remedy  he  iircscrihcs. 
his  ideal  of  a  new  civilization,  his  sfu-ial  sy.-leni,  is  fantas- 
tic, ami,  what  is  worse,  no  remedy  al  all.  Its  s|)eculative 
part,  the  fouiulation  of  the  system  in  Ihe  nature  td'tbe  uni- 
verse an<I  the  human  soul,  is  awkward  and  insulTieient.  and 
its  practiial  part,  the  phalanstery,  where  iStHI  people  live, 
work,  iind  enjoy  together  in  one  building,  is  a  dream,  wlii.-li 
perhaps  would  'lo  awiiy  with  nitieh  vice  and  misery,  but 
which  certainly  w<)uld  also  do  away  with  much  virtue  and 
all  heroism.  In  order  to  gain  freedom  in  a  crunfortable  hnt 
narrow  sense  of  the  word,  Fourier  cuts  it  (tfT  in  its  large  and 
dangerous  but  Inspiring  sense.  In  order  to  secure  to  eaeh 
individual  a  certain  amount  of  enjoyment,  be  cut-*  otV  from 
mankinri  the  pronpeet  of  an   infinite  ib'jrree  o|"  happiness. 
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In  order  to  get  rid  of  the  errors,  crimes,  and  horrors  in 
which  human  destiny  is  involved,  he  lowers  this  destiny  to 
an  eating,  drinking,  dancing,  and  sleeping  mediocrity.  He 
is  not  at  war  with  morals  and  religion,  but  he  has  no  use 
for  them.  He  acknowledges  property  as  a  reward  to  labor 
and  talent,  but  does  not  understand  it  as  a  necessary  com- 
plement to  the  human  personality.  His  jihalanstery  is  the 
monastery  of  the  Middle  Ages  revived.  To  some  people  it 
means  an  asylum,  but  to  others  an  iron  cage.  As  a  critical 
ferment,  however,  the  value  of  the  works  o:  Fourier  and  his 
disciples  is  considerable.  Clemkns  Plteksen. 

Fourier  (Ji;an  Baptiste  Joseph),  Baros.  French 
mathematician  and  natural  philosopher,  b.  at  Auxerre 
Mar.  21,  17(i8,  vfas  a  moderate  friend  of  the  popular  cause 
in  the  Revolution,  but  was  twice  imprisoned  by  the  ruling 
party.  He  was  sub-professor  in  the  Polytechnic  School 
1794— 9S;  accompanied  Bonaparte  to  Egypt  as  savant  in 
1798:  was  prefect  of  Isere  at  Grenoble  Jan.,  1802-1.^:  in 
1816  was  admitted  to  the  Institute,  in  1817  to  the  Academy 
of  Sciences,  and  to  the  Academic  Fran^aise  in  1827.  The 
same  year  he  was  president  of  the  council  of  the  Polytechnic 
School.  D.  at  Paris  May  U).  18;i0.  His  ThenrU  Annhjtiqne 
de  (a  (Vnifcnr  was  published  in  1822,  and  he  left  an  Attafi/- 
«(*«  of  Detenu iiittte  Eqnntious,  published  in  IS^il. 

Fourier  (Pikrre),  known  as  the  Blessed  Peter 
FotntiER,  b.  at  Mirecourt,  in  Lorraine,  Nov.  .'JO,  1565,  be- 
came a  Premonstratensian  monk,  and  in  1595  parish  priest 
of  Martaincourt,  where  he  founded  the  congregation  of 
Notre  Dame  (see  Notre  Dame,  Congregatiox  of),  or 
"Ladies  of  the  Congregation:'*  and  soon  after  instituted  a 
reform  in  the  Premonstratensian  order.  D.  at  Gray  Dec. 
9,  1640,  and  was  beatified  1730. 

Four  Lakes,  in  Dane  co.,  Wis.,  discharge  their  waters 
into  Catfish  River.  They  are  situated  in  a  beautiful  and 
fertilt;  region.  First  Lake  is  3  miles  lung  and  2  miles  widi:. 
Second  Lake,  the  next  above,  is  rather  longer.  Third  Lake 
(Lake  Monona)  is  OA  miles  long  and  2  broad.  Fourth  Lake 
(Lake  Mendota)  is  the  highest:  it  is  6  miles  long  and  4 
broad.  Between  the  last  two  lakes  stands  Madison,  the 
capital  of  the  State.  These  lakes  are  deep,  clear,  and  cold, 
and  are  largely  fed  by  springs. 

Four  Mile,  tp.  of  Wayne  co..  III.     Pop.  1817. 

Four  Mile,  tp.  of  Polk  co..  la.     Pop.  531. 

Four  Mile,  post-tp.  of  Dunklin  co..  Mo.     Pop.  830. 

Four  Mile,  post-tp.  of  Otoe  co.,  Neb.     Pop.  571. 

Four  Mile,  tp.  of  Barnwell  co.,  S.  C.     Pop.  1935. 

Fournet  [  Victor),  b.  at  Paris  May  15. 1801  ;  d.  at  Lyons 
Jan.  8,  1869.  Was  educated  at  the  French  School  of  Mines  ; 
graduated  doctor  of  science,  and  rendered  great  services  to 
dynamical  geology,  metallurgy,  and  mineralogy;  demon- 
trated  FoHmet's  fate,  establishing  the  exact  order  of  the 
metals  as  regards  their  '*  sulphurability  ;"  was  an  indus- 
trious meteorologist  and  observer  of  physical  phenomena; 
introduced  great  improvements  in  the  treatment  of  lead 
ores;  was  a  member  of  many  learned  societies,  and  author 
of  numerous  scientific  papers  of  value. 

Fourth,  in  music,  an  interval  comprising  four  degrees 
of  the  scale,  or  the  distance,  e.fj.,  from  C  to  F,  D  to  G,  etc. 
Fourths  vary  in  quality  or  compass  according  to  their 
place  on  the  scale,  numbering  from  four  to  six  semitones. 
They  are  regarded  as  threefold — viz.  the  perfect  (or  major), 
containing  two  whole  tones  and  one  semitone;  the  dimin- 
ished, one  whole  tone  and  two  semitones;  and  the  super- 
fluous (or  augmented),  three  whole  tones;  thus: 

Perfect,  Diminished.  Sup?rfluons. 


33^3; 


gi?-gE9g 


,3^ 


In  harmony,  the  fourth  is  regarded  as  a  consonance  when 
it  occurs  as  the  complement  of  the  perfect  fifth,  as  in  the 
second  inversion  of  the  triad.  In  other  cases  it  is  treated 
as  an  imperfect  dissonance.     (See  Interval.) 

William  STArNTON. 

Fourth,  tp.  of  Richland  co.,  S.  C.     Pop.  7687. 

Fouvent-le-bas,  a  v.  of  France,  in  the  department 
of  llaute-Saonc.  In  1800,  Cuvier  discovered  in  three 
large  grottoes  situated  in  the  vicinity  a  great  number  of 
fossil  bones  of  quadrupeds,  and  in  1827,  Thirria  determined 
some  of  these  bones  as  remains  of  the  rhinoceros,  elephant, 
hyrena,  lion,  etc. 

Fowl  [Ger.  Voqel,  a  "bird"],  in  its  original  meaning 
as  a  synonym  of  bird,  is  antiquated  and  nearly  obsolete. 
except  as  a  name  for  domesticated  birds  of  the  sub-class 
Cursores  and  order  Oalliuae.  This  order  contains  the  com- 
mon domestic  fowl  (  Oafhix  domcst'cus),  the  peacock,  guinea- 
fowl,  turkey,  etc.,  all  of  which  are  noticed  under  the  proper 
iieads.    The  domestic  fowl  is  of  probable  Asiatic  origin,  but 


recent  observers  report  the  discovery  of  the  bones  of  the 
domestic  fowl  in  Kuropean  kitchen-middens  of  supposed 
pre-historic  date.  (See  Cock  for  some  notice  of  its  probable 
descent.)  It  was  well  known  to  the  Greeks.  Romans,  Etrus- 
cans, and.  as  Ctesar  says,  to  the  ancient  Britons  aUo.  There 
are  innumerable  breeds  and  varielies.  among  which  may  be 
mentioned  the  Dorking,  the  game-fowl,  the  black  Spanish, 
the  tall  Chinese  breeds,  the  Polish,  the  Crevecwur.  the  Hou- 
dan.  the  little  Bantams,  the  Leghorn,  etc.  They  are  valued 
for  the  number  and  excellence  of  their  eggs,  and  for  their 
flesh,  which  is  excelled  by  that  of  no  domestic  bird  except 
the  turkey.  The  breeds  ditfer  much  in  color,  disposition, 
hardiness,  size,  and  fattening  and  laying  qualities. 

Fowie  (Daniki.),  b.  about  1715  at  Oharlestown,  Mass., 
became  a  jtrinter  of  Boston  in  1740;  published  various 
periodicals,  and  with  Gamaliel  Rogers  issued  the  first 
American  edition  of  the  New  Testament:  was  arrested  in 
1755  on  suspicion  of  printing  Thf  Monster  of  MoitufrrH,  a 
severe  political  brochure,  and  after  a  short  imprisonment 
left  Boston,  and  in  1756  began  to  publish  the  Aew  Hamp- 
shire Gazette  at  Portsmouth,  where  he  d.  June,  1787. 

Fowle  (William  Bentley),  b.  at  Boston,  Mass.,  Oct. 
17,  1795  :  became  a  bookseller,  and  in  1821  engaged  with 
success  in  teaching;  became  in  1S42  publisher  of  the  Com- 
mon School  Juurual,  which  he  edited  1S4S-52;  published 
several  text-books  for  schools.     D.  Feb.  6,  1865. 

Fow'ler*  post-v.,cap.  of  Benton  co.,  Ind.,nn  Cincinnati 
Lafayette  and  Chicago  R.  R.,  28  miles  N.  W.  of  Lafayette; 
has  a  weekly  newspaper. 

Fowler,  post-tp.  of  St.  Lawrence  co.,  N.  Y.,  has  four 
churches,  and  beds  of  iron-ore.     Pop.  1785. 

Fowler,  post-tp.  of  Trumbull  co.,  0.     Pop.  871. 

Fowler  iCHAULns  H.),D.D.,LL.D.,  American  Method- 
i:^t  clergyman,  b.  in  Upper  f'ana<la  in  IS.*??;  came  witli  his 
parents  to  the  U.  S.  in  1S40,  graduated  at  Genesee  College, 
X.  Y.,  in  1851',  and  studied  at  Garrett  Biblical  Institute, 
Evanston,  III.  In  1S6I  he  entered  the  Methodist  ministry, 
preaching  in  Chicago.  III.,  until  1872,  when  he  was  chosen 
president  of  the  M.  E.  North-western  I'nivcrsity  at  Evans- 
ton,  111.  Editor  of  Chri^tiati  Adiocnfr,  N.  Y.,  1876-80. 
He  was  appointed  sec.  of  missionary  society  June,  1S80. 

Fowler  (John),  b.  in  1817  ;  was  pupil  of  J.  F.  Leathes, 
hydraulic  engineer  ;  at  the  age  of  twenty-seven  was  jsclect- 
ed  as  engineer  for  the  construction  of  the  large  group  of 
railways  known  as  the  Manchester  Sheffield  and  Lincoln- 
shire. Settling  in  London,  he  has  been  continuously  era- 
ployed  in  laying  out  railways,  docks,  etc.  in  the  United 
Kingdom  and  on  the  Continent.  He  is  the  constructor  of 
the  Metrojiolitan  Inner  Circle  (underground)  Railway  in 
London,  with  its  peculiar  locomotive  engines  and  plant, 
consulting  engineer  to  the  Manchester  Sheffield  and  Lin- 
colnshire Railway,  etc.,  and  engineer-in-chief  to  the  govern- 
ment of  Egypt;  was  at  one  time  president'of  the  Institu- 
tion of  Civil  Engineers,  London. 

Fowler  (.Toskph  Smith),  b.  at  Steubenville,  0.,  Ang.  31, 
1822;  graduated  at  Fronkl:n  College  184.'l.  and  was  four 
years  a  mathematical  professor  there;  studied  law  in  Ken- 
tucky, but  removed  to  Tennessee;  resiiled  in  Springfield, 
III.,  1861-02.  on  account  of  the  proclamation  of  Jefferson 
Davis :  in  18f)2  comptroller  of  Tenn.  under  the  governorship 
of  Andrew  Johnson  ;   U.  S.  Senator  from  Tenn.  1866-71. 

Fowler  (Rev.  Littleton),  a  distinguished  minister  of 
the  Methodist  Episcopal  Church,  South,  b.  in  Tennessee 
Sept.  12,  18tt2;  was  licensed  to  preach  in  Kentucky  Sept. 
30,  1826.  After  filling  responsible  stations  in  Kentucky, 
Tennessee,  and  Alabama,  he  went  in  1S37  as  missionary  to 
Texas,  and  in  1S.'^8  was  made  superintendent  of  the  Texas 
mission,  which  extended  all  over  the  republic.  He  was  a 
delegate  to  the  General  Conference  which  met  in  New  York 
in  1S44,  and  was  a  member  of  the  Louisville  convention  at 
which  the  M.  E.  Church,  South  was  organized:  shortly 
after  which  he  d.  He  was  an  eloquent  and  a  successful 
preacher.  T.  0.  Simmers. 

Fowler  (Lorenzo  Niles),  b.  in  Cohoclon,  Steuben  co., 
N.  Y.,  June  23,  1811,  was  for  many  years  the  business-part- 
ner of  his  brother,  0.  S.  Fowler,  and  is  the  author  of  sev- 
eral books  upon  subjects  of  the  same  class  with  those  treated 
of  by  his  brother.  He  has  also  lectured  extensively  in  the 
U.S..  Canada,  and  Great  Britain.  In  18G3  he  became  a 
resident  of  London. — His  wife,  Lvdia  Folcer,  b.  at  Nan- 
tucket, Mass..  in  1823,  graduated  at  the  Syracuse  Medical 
College,  and  has  lectured  on  physiology,  phrenology,  and 
the  diseases  of  women.  She  is  the  author  of  several  pop- 
ular scientific  works. 

Fowler  (Orin),  b.  at  Lebanon,  Conn.,  July  29.  1791; 
graduated  at  Yale  1S15;  entered  the  Congregational  min- 
istry; became  a  missionary  in  the  AVest ;  settled  in  1819  as 
pastor  at  Plainfield^  Conn,  j  was  twenty  years  a  minister  of 
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Fall  River,  Mass.;  often  in  the  State  legislature;  in  Con- 
gress 184S-52;  distiuguished  as  a  tetnpenince  and  antl- 
sliivery  orator;  author  ot"  a  treatise  on  liaptitim  (1S:{6); 
HiHt'irtcal  Sketch  of  Full  Jiiver  (ISU).  D.  at  Washington, 
1).  C,  Sept.  3,  1852. 

I'owler  (Orson  StinnE),  b,  at  Cohooton,  Steuben  co., 
N.  Y..  O.-t.  11,  1809;  rrr:idu:itcd  in  UU  at  Amherst  Col- 
lege, and  with  his  brother,  L.  X.  Fu\vler,  becamo  widely 
known  as  a  lecturer,  and  n^i  writer,  editor,  and  publisher 
of  books  and  periodicals  upon  phrenology,  health,  self-cul- 
ture, education,  and  social  reform  ;  retired  in  1SH:j  from  his 
businc-.'^s  in  New  York,  and  removed  to  liostun,  Mass.,  still 
continuing  to  write  and  lecture;  is  the  author  of  numerous 
well-known  works  upon  the  subjects  indicated  above. 

Fowler  (Wili^iam  CiiArsTEv),  LL.D.,  b.  in  Clinton, 
Conu.,  Sept.  1,  1793;  graduated  at  Yale  in  1816;  was  tutor 
lsll)-2.'i :  pastor  of  a  Congregational  church  at  (Treenficid, 
Mas«.,  lS2J-2~;  professor  of  chemistry  and  natural  history 
in  Miildlebury  College,  Vt.,  1S27-38;  professor  of  rhetoric 
and  oriitt)ry  in  Amherst  College  1838-13;  a  son-in-law  of 
Noah  Webster,  and  editor  of  the  University  edition  of 
Webster's  Dictionan/  (IH-iO);  author  of  a  treatise  on  The 
En'/fink  Lan<juaf/e  (1850);  of  two  English  grammars: 
of  The  Sectional  Controverst/  (1863);  Chnnncey  Memoridl 
(1856);  History  of  Durham,  Conn.  (1806),  etc.  Resided  in 
Durham.  D.  Jan.  15,  1881.— His  daughter.  Mrs.  Emh.v 
EM.swiuiTn  Ford,  published  a  volume  of  poems  in  1872. 
Fow'lerite,  crystallized  rhodonite  from  Franklin,  N.  J. 
Fowler's  Solution  [named  from  Dr.  Thomas  Fowler 
of  Stafford,  Englan.l  (  1730-1801),  its  inventor],  a  solution 
of  arscnite  of  potash  in  water,  flavored  and  colored  with 
compound  tincture  of  lavender.  Each  fluidraehm  contains 
the  eriuivalent  of  hiilf  a  grain  of  arscnious  acid.  The  dose 
is  five  or  ten  drops  once,  twice,  or  thrice  daily.  It  is  used 
in  many  diseases,  especially  akin  diseases  and  malarial 
fevers  and  their  scquolic,  and  is  sometimes  very  useful  in 
epilepsy  and  neuralgia.  It  is  a  powerful  tonic,  and  should 
bo  used  only  under  the  eye  of  a  competent  physician. 

Fowles  (James  II.),  Episcopal  clergyman  in  the  U.S., 
b.  at  Nassau,  X.  P.,  in  1812;  graduated  at  Yale  College, 
Now  Haven,  Conn.,  in  1831 :  w.is  licensed  by  the  Xew  York 
presbytery  in  1833,  and  afterwards  ordained  by  Bishop 
IJowen  of  South  Carolina.  In  1845  settled  as  rector  of  tlic 
church  of  the  Epiphany,  Philadelphia,  Pa.  D.  in  1854. 
Wrote  Proteetant  Epismpul  Vicwn  of  fiaptism,  etc.  (1846), 
Thirftf  S'-nnniin,  publit^hed  after  his  death  with  memoir. 

Fowl'illg,  the  taking  of  wild  fowl  either  as  a  sport  or 
as  a  means  of  livelihoo«i.  The  term  in  the  ordinary  use 
would  hanlly  include  the  shooting  of  grouse,  pheasants, 
quails,  and  other  land-birds,  but  is  limited  to  the  hunting 
of  wild  ducks,  geese,  and  otlicr  water-fowl,  and  iierhaps 
the  shore-birds,  such  as  the  rail  and  plover.  Not  the  fowl- 
ing-jiiecc  alone,  but  also  nets,  snares,  stalking-horses,  bird- 
lime, punts,  screens,  sneak-boats,  decoys  (living  or  artifi- 
cial i.  and  the  like,  are  legitimate  means  of  fowling.  The 
water-spaniel  is  the  best  retriever  for  this  work.  Fowling, 
as  pursued  in  (Jreat  Britain,  has  a  strange  and  complicated 
vocabulary  of  its  own,  which  it  is  incumbent  upon  gentle- 
men sportsmen  to  euipluy.  Fowling  as  a  nii-uns  of  liveli- 
hood is  an  important  industry,  chietly  in  cold  latitudes.  In 
the  Orkneys  and  other  smaller  British  islands,  as  in  Lab- 
rador, birds  are  pursued  not  only  for  their  flesh  and  eggs. 
but  for  their  feathers,  which  constitute  an  important  article 
of  commerce.  This  kiml  of  foxvling  is  a  very  arduous  and 
dangerous  pursuit.  In  many  jiarishes  of  the  cast  of  Eng- 
land fowling-rightsarc  attaclied  to  many  rectories  and  other 
chur.-h  livings,  which  derive  hence  no  small  part  of  their 
revenue.    But  this  is  far  less  prevalent  now  than  fcirmcrly. 

Fowring-piece.  See  Si'outing-aums,  by  Gen.  P.  V. 
IIaunj;i:,  L'.  S.  A. 

Fowl  Menilow  Grass,  an  oxocUent  grass  for  hay— 
the  /'fjrt  Hinifinit  of  the  U.  S.,  Canada,  and  Europe— grow- 
ing in  wet  lands.  The  O'lt/eeria  ncrvata  of  the  Northern 
States  is  called  by  the  same  name.  It  grows  in  wet  land, 
aurl  resembles  the  former  in  appearance  and  value. 

Fowiios  ((iEOROE),  F.  R,  S.,  b.  1815;  was  professor  of 

S Tactical  chemistry  in  the  Fnivcrsity  College.  London.  1). 
an.,  1841).  Author  of  the  Aotonian  prize  essay  on  Chem- 
ititrt/  an  cremplifffimj  the  Winilom  aud  /tnirfirrnce  of  God 
(1841),  aud  several  popular  works  on  chemiftry. 

Fox  [tier.  Fuehn],  the  common  name  of  those  forma  of 
the  family  Cauidie  which  aru  externally  dislinguisheil  by 
a  slender  muz/.le,  vertical  pupil,  and  an  elongated   bushy 
tail.     Several   di.--tinet  genera  arc  tljua  coniuunded  which 
differ  from  each  other  in  Ponio  remarkable  characters.     Of  j 
these  forms  one  genus  (  VtilprH)  is  common  to  Iho  entire 
northern   hemisphere,  and   has  also  numerous  represcntii- I 
tivcs  in  Asia  and  Africa.      The  most  farniliiir  f pi  eirs  is  the  \ 
common  or  red  fox  of   Europe    urid  N<»rlli  Amenca,  and  I 
Vol.  If.— 17 


embraces  several  varieties,  of  which  the  most  cbaraoteristio 
is  the  prairie  or  long-tailed  fox  (.l/«rrKn/«)  of  the  South- 
western U.  S.  Another  related  species,  of  smaller  size,  is 
the  swift  or  kit  fox  (  Vnlpc't  vclox)  of  the  Western  prairies. 
A  third  congeneric  species  with  strongly-marked  charac- 
ters is  a  native  of  the  Arctic  circle,  and  has  hairy  feet, 
whence  it  is  called  Vulpen  laffopun.  The  genus  Vufpen  is 
very  closely  related  to  Vani^.  Another  genus  (  Urnci/ou)  has 
much  external  similarity  to  Vulpt-s,  but  Is  distinguished 
from  it  by  several  very  important  anatomical  characters. 
It  is  peculiar  to  North  America,  and  embraces  a  single 
.well-determined  epecies  (  (Vocyou  rfrt/iniauH'i) ;  but  there  is 
an  insular  and  tropical  race  which  is  much  smaller,  and  has 
been  considered  as  a  distinct  species,  and  named  Vulj,cit 

littoralis.  TOEO.  GiLL. 

Fox,  tp.  of  Kendall  co.,  III.     Pop.  12fio. 

Fox,  tp.  of  Black  Hawk  co.,  la.     Pop.  812. 

Fox,  tp.  of  McDonald  co.,  Mo.     Pop.  529. 

Fox,  tp.  of  Carroll  co.,  0.     Pop.  1119. 

Fox,  tp.  of  Elk  CO.,  Pa.     Pop.  1188. 

Fox,  t]i.  of  Sullivan  co..  Pa.     Pop.  443. 

Fox  (Sir  Charles),  English  civil  engineer,  b.  at  Derby 
in  1810,  was  designed  by  friends  to  follow  the  medical  pro- 
fession, but  studied  engineering  and  was  first  employed 
by  Ericsson.  At  the  commencement  of  the  construction 
of  the  London  and  Birmingham  Raihvay  Company's  lino 
he  was  appointed  its  assistant  engineer  by  Robert  Stephen- 
son, and  remained  with  the  conij)any  five  years,  or  a  year 
subsequent  to  the  opening  of  the  railway.  Then  he  joined 
the  late  Mr.  Braniah  in  establishing  the  firm  of  Bnimah, 
Fox  &  Co.,  afterwards  Fox,  Henderson  &  Co.  He  drew  the 
plans  for  the  building  for  the  Great  Exhibition  in  Hyde 
Park  in  l8;')l.  spending  eighteen  hours  per  day  in  their 
execution  for  seven  weeks,  ami  being  knighted  for  the 
work.  He  constructed  the  Sydenham  Crystal  Palace  and 
nmny  extensive  raihvay  and  engineering  works,  and  was 
senior  partner  in  the  firm  of  Sir  Charles  Fox  &  Sons,  civil 
engineers.     D.  June  17,  1874. 

Fox  (Rt.  Hon.  Charles  Jastes),  the  second  son  of  Hen- 
ry, Lord  Holland,  by  Georgiana  Carolina,  daughter  of  the 
duke  of  Riehuiond,  a  descendant  of  Charles  II.,  was  b.  in 
London  Jan.  24,  1749,  and  educated  at  Eton  and  at  Hert- 
ford College,  Oxford.  He  did  not  graduate,  but  travelled 
17G6-G8  u])on  the  Continent,  where  he  acquired  a  lifelong 
fondness  for  Italian  literature.  In  171)8  he  took  a  seat  in 
Parliament  for  Midhurst,  from  whleh  tiorough  he  was  elect- 
ed before  he  came  of  age.  In  1770  he  became  a  junior  lord 
of  the  admiralty,  and  in  1773  a  lord  of  the  treasury,  whence 
he  was  dismissed  in  1774  by  Lord  North  on  account  of  his 
independent  spirit.  From  this  time  he  stood  by  the  side 
of  Burke  anrl  the  Liberals,  and  assailed  with  most  brilliant 
and  eflective  eloquence  the  admini?;tration  of  Lord  North, 
foretelling  the  eventual  defeat  of  t!ie  British  arms  in  North 
America.  In  1780  he  was  chosen  to  represent  Westminster 
in  Parliament.  In  1782  he  was  secretary  of  state  for  for- 
eign affairs  under  the  marquis  of  Rockingham,  and  in  1783 
was  secretary  of  state  in  the  Portland  ministry.  In  1783 
he  introduced  his  India  bill  for  tlic  relief  of  the  inhabitants 
of  British  India,  but  the  East  India  Company,  the  king, 
and  the  House  of  Lords  combineil  to  defeat  him.  and  he  re- 
signed. He  stood  again  for  Westminster,  and  was  elected, 
but  was  unseated  through  the  infiuence  of  the  ministry. 
He  entered  Parliament  for  a  Scottish  burgh,  and  jninlslied 
the  offending  magistrates  of  Westminster  by  a  sueces>t'ul 
suit  at  law.  He  now  became  the  prime  leader  of  the  Lib- 
eral party,  from  which  Burke  wiis  so  soon  to  secede  ;  joined 
j  heartily  in  the  prosecution  of  Warren  Hastings;  opjiosed 
with  all  his  jiowers  the  policy  of  I*itt  unci  his  interterenco 
in  continental  affairs;  sujuiorled  Willierlorce  in  his  efforts 
for  tho  abolition  of  the  slave-trade;  anci  hailed  from  the 
first  the  French  Revolution  as  the  harbinger  of  a  new  era 
of  freeilom.  Between  Napoleon  and  Mr.  Fox  there  was  a 
mutual  respect,  which  amounted  almost  (o  a  jicrsona!  friend- 
ship. From  171*7  to  1802  he  absented  himself  from  Parlia- 
ment completely.  In  180ti  he  entered  the  ministry  as  secre- 
tary for  foreign  affairs,  and  in  a  personal  note  addressed  lo 
Napoleon  offered  ])eaee,  but  did  not  live  to  see  it  effected. 
I),  at  Chiswiek  Sept.  13,  lst)t;.  He  i.-fl  no  legitimate  chil- 
dren. Mr.  Fox  was  brought  up  by  his  fiither  to  a  loose  way 
of  private  life.  An  inveterate  gambler,  a  hanl  <lrinker,  tho 
greatest  spendthrift  of  his  day,  he  was  still  a  man  of  most 
generous  and  noble  impulses  and  of  kimlly  and  genial  clis- 

iionition.  To  tho  consummate  execllent'e  of  his  oratory 
iurke.  Mackintosh,  Parr.  Franklin,  and  all  Ihe  best  critics 
of  his  time  bear  the  amplest  testimony,  ills  political  views 
were  always  liberal  and  progressive,  always  far  in  ailvatico 
pf  his  time.  His  ineompleto  I/i»tori/  of  thit  Ifrtt/n  of  .lumen 
II.  was  puhlisheil  in  l.''08,  nnd  ponm  minor  works,  and  tix 
vuUuuui  of  his  speeehi'M  nppijirt'd  in  \)A.^, 
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Fox  (Charles  James),  b.  at  Antrim,  N.  II..  Oct.  1 1»  181 J  : 
grarluated  at  Dartmouth  1831;  was  law-partuer  with  Hon. 
Daniel  Abbot  of  Nashua,  N.  H..  in  1834;  member  of  the 
New  Hampshire  legislature  in  1837;  county  solicitor  IS.'JS- 
4i;  member  of  a  commission  to  revise  the  New  Hampshire 
statutes  in  18.11-12;  went  to  Egypt  in  1843,  and  to  the 
West  Indies  in  1844  ;  compiled  with  Rev.  Samuel  Osgood, 
I>.  D.,  The  New  liampsliirc  fionh  of  Prone  and  Poetry 
(1842),  published  the  Nhtorif  ttf  Ditnntnhic  (184G).  and  the 
Taini  Officer  (1843).     P.  at 'Nashua,  N.  H.,  Feb.  17,  1S46. 

Fo\  fCiiAitLES  RiCHAitn),  English  general,  natural  son 
of  the  third  Lord  Holland,  b.  in  1796,  was  in  the  navy  from 
1809  to  1813;  served  at  the  sieges  of  Cadiz  and  Tarragona; 
entered  the  8jth  regiment  in  1S15,  and  was  for  years  aide- 
de-camp  to  Sir  F.  Adams,  at  Corfil.  He  commanded  the 
34th  regiment  in  America;  was  then  in  the  grena<lior 
guards,  and  aide-de-eamp  to  King  William  IV.  and  tu 
Queen  Victoria.  He  sat  in  Parliament  for  Ciilne  in  ISIJl, 
and  afterward  for  Tavistock,  Stroud,  anil  the  Tower  Ham- 
lets, and  was  for  some  time  surveyor-general  of  the  ord- 
nance under  the  Whig  government.  Became  a  general  iu 
1803.     H.  1873. 

Fox  ((teorge),  founder  of  the  Society  of  Friends,  b.  at 
Drayton-in-the-Clay  (now  Fenny  Drayton),  Leicestershire, 
July,  1024,  was  the  son  of  pious  Christopher  Fox,  weaver, 
called  among  his  neighbors  ''righteous  Christer."  His 
parents  were  both  members  of  the  Church  of  England.  Fox 
was  early  bound  apprentice  to  a  shoemaker  and  glazier,  but 
in  1013  abandoned  this  occupation,  and  in  1047-48  began 
itinerant  preaching.  For  this  he  was  repeatedly  arrested 
and  imprisoned  from  1041*  to  lOfiO.  but  submitted  as  one 
ready  to  lay  down  his  life  for  his  faith.  In  10.')2  he  formed 
congregation?  in  Lancashire.  In  1009  he  married  Mar- 
garet, widow  of  the  Welsh  Judge  Thomas  Fell,  and  in  1071 
visited  America.  At  Barbadoc-^.  on  this  journey,  he  drew 
up  a  paper  setting  forth  the  belief  of  the  Friends  as  to  the 
fundamental  doctrines  of  Christianity.  In  Mar.,  1073,  he 
embarked  for  England.  He  was  soon  impri-^oned  again  in 
Worcester  jail,  remained  in  confinement  a  year,  and  was 
freed  through  the  influence  of  Sir  Matthew  Hale.  In  1077 
and  lOSl  he  visited  the  Friends  in  Holland,  and  established 
monthly,  quarterly,  and  yearly  meetings  there.  Ho  re- 
turned to  England,  and  d.  in  London  Jan.  13,  1091,  having 
continued  his  public  addresses  to  within  a  few  days  of  his 
death.  His  writings  were  published  in  tliree  vols,  folio — 
viz.  I,  Journal  of /it's  Life,  Trarch,  etc.,  1094;  2,  Coffrvdons 
of  many  Select  and  Chrintian  EpiHtlca,  Lettcrtt,  and  Te*<ti- 
monicH  written  by  (icorge  Fox  (1G9S);  3,  Gospel  Truth  De- 
jnotiHtrated  in  a  Collection  o/  Doctrinal  bookn  ijiren  forth  by 
(Jcoryc  Fox,  containing  PrinciplcH  Ensentinl  to  Chrintianity 
and  Salvation  held  amony  the  people  called  Quakers  (170()). 
(Consult  SeWKM/s  History  of  the  Quakern;  JoNAH  Marsh's 
Life  of  Fox,  1848;  Janney's  /w/c  o//oj-,  etc.,  1803  ;  C.  II. 
Si'URGEon's  (icoryc  Fox.  an  address  to  the  Society  of  Friends, 
London,  ISOG;  Tali.ACk's  (icorye  Fox,  The  Fricndn  and  the 
Early  Iiapti»t»,  liundon,  1808;  H.  Weisgahten's  Uev<dn- 
tionnkirehen  /Ciiyfand",  Lcipsic,  1808  ;  and  for  a  full  account 
of  Fox's  writings  and  publications,  Joseph  Smith's  Cafa- 
loyuenf  Frimdn'  /Ak7.-«,  \\\\iv\.ky'9,  Ajjoloyy  (  London,  1G78), 
and  T.  Evans'  Exponition  of  the  Faith  of  the  lidiyiuus  So- 
viciif  of  Friends  (Philadelphia,  1828),  for  determination  of 
the  doctrinal  views  of  Fox  and  the  early  tjuakers.) 

Fox  (GuSTAVtrs  V.),  b.  at  Saugus,  Mass..  June  13, 1821 ; 
midshipman  U.  S.  navy  in  1838,  and  served  for  nineteen 
years  on  different  stations,  in  the  Coast  Survey,  in  command 
of  mail-steamers,  and  in  the  war  with  Mexico.  Resigned 
in  1850,  and  became  agent  of  the  Bay  State  Woolk-u  Mills 
at  Lawrence,  Mass.  In  Feb..  1801,  was  sent  for  by  Gen. 
Scott,  at  the  instance  of  Postmaster-General  Blair,  in  ref- 
erence to  throwing  supplies  and  troops  into  Fort  Sumter; 
but  Pres.  Buchanan  refused  at  that  time  to  allow  the  expe- 
dition. Subsequently,  Mr.  Lincoln  ap]iro\'cd  the  plan,  send- 
ing Capt.  Fox  to  Fort  Sumter  to  communicate  with  M.aj. 
Anderson,  and  on  his  return  directed  him  to  carry  out  his 
plan,  which  was,  however,  virtually  thwarted  by  the  with- 
drawal of  the  Powliatan  for  another  expeilition,  that  of  re- 
inforcing Fort  Pickens.  The  expedition,  thus  mutilated, 
could  only  proceed  to  Charleston  harbor,  where  the  Confed- 
erates, learning  of  its  departure,  had  already  opened  tiro 
upon  the  fort  it  was  destined  to  relieve,  but  for  which  it  was 
shorn  of  its  essential  strength.  It  could  only  i^^erve  to  bring 
away  Maj.  Andei'Son's  commancl  after  his  surrender.  Com- 
munication with  AVashington  being  cut  off.  Capt.  Fox  then 
applied  to  William  H.  Aspinwall  and  W.  B.  Astor,  who 
fittedont  a  steamer  (the  Yankee),  of  which  he  was  appointed 
an  acting  captain,  and  in  which  he  sailed  tor  Chesapeake 
Bay,  the  occupation  of  which  he  deemed  vital.  Mr.  Lin- 
coln now  conferred  upon  Capt.  Fox  the  appointment  of  as- 
sistant secretary  of  the  navy,  which  position  he  held  till  the 
close  of  the  war.     In  this  capacity  bo  is  thus  mentioned  to 


the  writer  by  a  prominent  member  of  Mr.  Lincoln's  cabinet : 
"  Fox  was,  in  my  opinion,  the  really  able  man  of  Lincoln's 
administration.  .  .  .  He  planned  the  capture  of  New  Or- 
leans and  the  openingof  the  Mississippi,  and  generally  the 
operations  of  the  navy.  He  had  all  the  responsibility  of 
removing  the  superannuated  and  iucfiicient  men  he  found 
in  charge.  .  .  .  He  selected  Farragut.  (ien.  Grant  con- 
stantly consulted  him.  .  .  .  Not  the  least  meritorious  part 
of  his  services  is,  that  he  sought  only  to  make  them  useful, 
claiming  neither  then  nor  now  the  fame  due  to  his  services." 
Nor  does  this  imply  any  disparagement  of  the  secretary 
(Mr.  Welles),  whose  department,  the  most  jtcrfectly  man- 
aged in  this  supreme  crisis  of  any  of  the  great  government 
departments,  improvised  a  navy  and  never  failed  to  meet 
all  requirements.  Soon  after  the  close  of  the  war  Congress 
created  an  additional  assistant  secretary  of  the  navy  to 
enable  the  government  to  send  Capt.  Fox  to  Russia  to  pre- 
sent to  the  emperor  Alexander  II.  the  congratulations  of 
the  American  Congress  on  his  escape  from  menaced  assas- 
sination. This  mission  marks  the  high  estimate  formed  of 
Mr.  Fox's  talents  and  services  during  the  war  by  the  gov- 
ernment. Russia  alone,  of  the  great  powers  of  Europe, 
having  taken  a  decided  stand  for  the  American  Union,  the 
mission  was  of  great  importance.  Regardless  of  self,  ho 
had  declined  to  ask  an  admiral's  commission,  which  he 
might  have  obtained,  accepting  the  Russian  mission  as  his 
solo  reward,  and  on  his  return  resigned  his  official  appoint- 
ments and  resumed  the  charge  of  extensive  woollen  manu- 
factories in  Lowell.  ^lore  recently  he  has  become  a  member 
of  an  important  business  house  in  Boston.    J.  G.  Barnard. 

Fox  (John),  b.  at  Boston,  Lincolnshire,  England,  in 
1517;  entered  Braseno?e  College,  Oxford,  in  l.»33;  chosen 
I  a  fellow  of  JIagdalen  College  in  1543;  became  a  Protestant, 
I  and  in  1545  was  deprived  as  a  heretic;  was  tutor  to  the 
children  of  Sir  Thomas  Lucy,  and  later  (1547-53)  to  those 
of  the  carl  of  Surrey  ;  was  ordained  deacon  by  Ridley  1550  ; 
lived  at  Bale  during  Mary's  reign;  returned  in  1559;  be- 
came a  prebendary  of  Sarum  1503  ;  and  d.  in  Loudon  Apr, 
IS,  15S7.  He  is  chiefly  remembered  as  author  of  the  Acts 
and  Monuments  (1503),  well  known  as  Fox's  Book  of  Mar- 
tyrs. 

Fox  (Ltke),  an  English  navigator  who  in  1031  com- 
manded an  cxjiedition  in  search  of  a  north-west  passage. 
He  discovered  Cumberland  Island  and  other  important 
points  of  Arctic  America. 

Fox  (William  Johnson),  b.  at  Uggeshall  Farm,  near 
Wreutham,  Suffolk,  in  1780.  His  father  was  a  weaver.  The 
boy  gave  early  evidence  of  remarkable  ability,  and  was  sent 
to  Hoinerlon  College  (Hackney),  then  under  the  care  of 
Dr.  Pye  Smith,  to  be  educated  for  the  Christian  ministry 
among  the  Independents.  But  his  opinions  led  him  away 
from  that  connection  ;  he  became  a  preacher  of  Unitarian- 
ism,  till,  departing  still  farther  from  the  accepted  belief,  he 
separated  from  all  denominations,  and  took  an  isolated 
position  as  a  rationalist  preacher  in  South  Chapel,  Fins- 
bury,  London.  Here  he  attracted  attention  by  the  specu- 
lative bohluess  of  his  views,  his  innovations  on  the  ordi- 
nary customs  of  worship,  and  the  secular  tone  of  his  dis- 
courses. His  audiences,  though  never  very  numerous — tho 
chapel  was  a  small  one — were  composed  of  people  remark- 
able for  intelligence  and  in6ueuce  on  the  world  of  mind. 
He  was  a  powerful  teacher,  with  a  strong  infusion  of  the 
social  agitator.  His  interest  in  politics  made  him  a  leader 
among  tho  Liberals.  No  abler  speaker  addressed  the  meet- 
ings of  the  Anti-Corn-Law  League:  no  abler  writer  took 
up  the  pen  for  the  most  extreme  measures  of  the  ''party 
of  progress."  His  Letters  uf  a  Xoruich  Weaver  Boy,  which 
were  printed  in  the  newsjiapers,  did  powerful  service.  His 
LceturcH  to  the  Worhiny-ClasKeH  were  widely  read,  and  did 
much  to  prepare  the  way  for  present  movements.  In  1847, 
Mr.  Fox  was  elected  to  Parliament  from  Oldham,  was  de- 
feated in  1852,  and  re-elected  the  same  year  to  fill  a  vacancy 
caused  by  death.  At  the  general  election  in  1857  ho  was 
again  defeated.  D.  iu  London  June  3, 1804.  The  writings 
of  Mr.  Fox  are  comprehensive  and  vigorous.  Three  vol- 
umes of  sermons  show  what  he  was  as  a  pulpit-orator ;  a 
book  on  The  /t'clifp'ous  Ideas  shows  the  cast  of  his  philo- 
sophic thought.  Mr.  Fox  was  warmly  interested  in  Amer- 
ican institutions,  and  cordial  in  his  welcome  to  leaders  of 
American  thouglit.  In  religious  belief  he  resembled  the 
Transcendental  Unitarians.  He  was  a  theist  and  an  idealist. 
The  two  points  of  his  creed  were  "  the  perfection  of  divinity 
— the  immortality  of  humanity."      0.  B.  Frothixgham. 

Fox'boro',  post-v.  and  tp.  of  Norfolk  co.,  Mass.,  21 
miles  S.  W.  of  Boston,  ou  the  Boston  and  Providence  and 
Mansfield  and  Framingham  R.  Rs.  It  contains  a  large 
straw-hat  and  bonnet  manufactory,  carpet-lining,  box, 
soap,  and  s]iring-bed  factories,  1  furnace,  a  granite-quarry, 
and  several  minor  industries.  It  has  2  local  papers.  1 
savings  bank,  a  public   library,    public    buildings  worth 
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S'.io.llOO,  5   churches,  and   2   hotels.     Principal   business, 
miiuufacturing.     Pop.  3067. 

Root.  W.  Caki-kntkr,  Ed.  "Jocrnai.." 
Foxljurg,  post-v.  of  Richland  tp..  Clarion  co..  Pa.,  on 
the  Allegheny  River  and  the  Allegheny  Valley  R,  R.,  58 
miles  helow  Oil  City. 

Fox  Creek,  tp.  of  Clay  co.,  Ala.  P.  839. 

Fox  Creek,  tp.  of  Randolph  co.,  Ala, 
Pi.p.  '1-2. 

Fox'croft,  post-v.  and  tp.  of  Piscata- 
quis CO.,  Me.,  t)l)  miles  X.  X.  K.  of  Augusta, 
has  manufactures  of  machinery,  fiirminj; 
tools,  lumber,  flannels,  mouldings,  car- 
riages, etc.,  and  is  the  scat  of  an  academy. 
Pup.  11 7S. 

Foxjsrlove.     See  Digit.\lis. 

Fox'hound,  a  variety  of  the  dog,  bred 
principally  in  Great  Ilritain  and  Ireland, 
and  adapted  to  the  national  sport  of  fox- 
hunting. The  foxhound  is  a  cross  of  the  bloodhound, 
wlu'iice  it  derives  its  keen  power  of  scent;  the  greyhound, 
which  gives  its  speed:  and  the  bulMog,  which  has  con- 
ferred upon  its  descendant  its  own  courage  and  persist- 
ency. At  present,  however,  the  breed  of  foxhounds  is  re- 
garded as  well  established,  requiring  no  further  cross  with 
cither  of  the  original  stocks.     This  is  about  two  feet  high. 

Fox-Hiinting,  one  of  the  national  sports  of  England, 
is  a  very  ditVeroiit  pastime  from  what  is  called  by  that 
name  in  the  Nurtht-rn  States  of  America,  Here  the  acqui- 
sition of  the  fur  is  a  principal  object;  the  fox  is  followed 
by  one  or  more  hounds  and  by  the  huntsman,  often  alone  and 
on  foot,  and  he  shoots  the  fox  with  a  rifle.  But  in  Eng- 
land the  fox  is  fnllowcd  by  a  pack  of  from  40  to  120  dogs, 
and  by  a  large  number  of  gentlemen  and  ladies  on  horse- 
back. As  they  ride  in  the  chase  the  party  arc  under  the 
charge  of  a  master,  the  hounds  being  in  the  earo  of  a 
huntsman  and  "  whippcrs-in"  or  whips.  The  bolder  mem- 
bers of  the  lumt  leap  their  liorses  over  fences,  gates,  and 
hedgerows,  anil  all  feel  at  liberty,  when  necessary,  to  rush 
headlong  through  grain-fields  and  other  growing  crops — 
an  outrage  which  seems  to  be  justified  by  public  opinion. 
The  fox  is  not  shot,  but  when  eaught  by  the  dogs  the 
huntsman  cuts  off  his  brush  (taill.  pails  (feet),  and  mask 
(face),  which  are  given  as  trophies  to  those  who  may  be 
pp'scnt,  or  "  in  at  the  death,"  as  it  is  called.  The  flesh  is 
cut  up  and  given  to  the  dogs,  to  bo  devoured  on  the  spot. 

Fox  Indians,  called  by  thcmsL'lves  Ontaga'mic 
(that  is,  "Foxes").  Musqua'quink,  "  red-elay  men,"  a 
tribe  of  North  Ameriean  aI>origines  of  Algonkin  stock, 
have,  ever  since  known  to  white  men,  been  intimately  asso- 
ciated with  the  Sac  (or  Sauk)  tribe,  and  the  two  together 
are  always  spoken  of  as  Sacs  and  Foxes  (which  see). 

Fox  Islands,  in  Eake  I^tichigan,  arc  two  in  number, 
the  North  and  South  Fux.  They  belong  to  Chandler  tp., 
Manitou  co.,  Mieh.     Pop,  44. 

Fox  Islands,  Pacitic  Ocean.     See  Alfttian  Islands, 

Fox  Lake,  post-v,  and  tp.  of  Dodge  co..  Wis.,  is  lo- 
cated upon  the  outlet  of  a  small,  beautiful  lake  GO  miles 
N.  W.  of  Milwaukee,  and  is  connected  by  horse-railroad 
with  the  Milwaukee  and  St.  Paul  R.  R.  It  is  the  seat  of 
the  Wisconsin  Female  Ctdlege,  has  a  graded  public  school, 
5  churches,  1  State  bank,  1  newspaper,  1  hotel,  a  foundry, 
a  flouring-mill,  a  brewery,  Odd  i'ellow,  Masonic.  Uooil 
Templar,  and  (Iranger  lodges,  and  the  usual  number  of 
stores  and  shops.     Pr>p.  of  v.  108fi  ;  of  tp.  I91C. 

.lulIN   IIoTlUKISS,   El).  "Fox    LaKK  Rf.I'RESENTATIVE." 

Fox  Mills,  tp.  of  Wilcox  co.,  Ala.     Pop.  720. 

Fox  River,  a  stream  rising  iu  (Jrccn  Lake  co.,  Wis., 
and.  taking  a  S.  ami  S.  W.  direction,  approaches  to  within 
I J  miles  of  the  Wiseonsin  River,  with  which  it  is  connected 
at  Portage  City  by  a  canal.  It  Hows  then  by  a  circuitous 
N.  and  N.  E.  course  to  (ireen  Bay,  Wis.,  into  which  it  falls 
at  the  town  of  that  nanu-.  The  improvement  of  this  river 
by  lock  and  d:un  navigation,  and  by  jetties,  is  l)eing  carried 
on  by  the  l'.  S.  government  as  the  connecting-link  of  com- 
munication between  the  Atlantic  and  the  great  system  of 
internal  navigation  furnished  by  tlio  Mi^*sissippi  nuil  its 
tributaries.  Tiie  route  lends  from  the  Mississippi  by  wuy 
of  Wisconsin  lUver.  the  I'pper  Fox.  l.nkc  Winnebago,  and 
Lower  Fox  River  to  (Jrcen  Ray,  and  thence  by  way  of  (lie 
lakes  to  the  Atlantic  Ocean,  and  is  one  of  (be  great  routes 
set  forth  by  the  Senate  committee  on  cheap  transportation. 

Fox  River  rises  in  Waukesha  co.,  Wis.,  flows  S.  and 
S.  W..  ciiiptying  into  (bo  Illinois  River  at  Ottawn,  III.  It 
furnishes  abundant  and  well-improved  water-power. 

Fox  River,  pojjt-v.of  Fox  tp..  Oa-pl*'  co.,  tjuebce,  Can- 
ada,  has  a  shallow  harbor,  much  resorted  lo  during  westerly 


winds  by  American  maokerel-vessols.  It  has  a  court- 
house, thriving  cod-fisheries,  and  a  good  soil.     Pop.  460. 

Fox  River,  tp.  of  White  co.,  HI.     Pop.  1SG7. 

Fox  River,  tp.  of  Davis  co.,  la.     Pop.  1256. 

Fox  Shark,  or  Thresher,  the  Alopian  vulpcs,  a 
shark  of    iho   Atlantic    and    Mediterranean,  is    twelve  to 


Fox  Shark. 


eighteen  feet  long,  the  tail  about  as  long  as  the  body.  It 
boldly  attacks  the  wliale.  striking  fearful  blows  with  its 
tail;  whence  it  is  called  thresher.  It  devours  great  num- 
bers of  small  fishes. 

Foy  (Maximilien  Skbastirn),  b.  at  Ilam,  France,  Feb. 
3,  1775;  entered  the  array  in  17U1  ;  served  with  di.-^tinction 
iu  the  republican  wars;  was  in  Masscua's  and  Moreau'a 
Swiss  and  German  cam])aigns.  but  his  known  coldness  to- 
wards Napoleon  tended  to  check  his  promotion.  Iu  Italy 
and  the  Peninsula  he  so  skilfully  and  valiantly  supported 
the  cause  of  Franee  that  in  ISlll  he  was  made  a  general  of 
division.  At  Waterloo  he  received  his  fourth  wound  in 
battle.  In  ISli)  he  was  sent  to  the  Chamber  of  Deputies, 
where  ho  npi)earcd  in  a  new  r/ile,  that  of  a  liberal  nrator; 
but  the  toil  and  excitement  of  j>ublic  life,  joined  to  the  ef- 
fects of  his  old  wounds,  soon  wore  out  his  strength,  and  the 
disinterested  patriot,  the  able  and  fearless  soldier,  the 
gifted  champion  of  liberty,  d.  at  Paris,  Nov.  28,  lS2o.  The 
people  sub.scribed  freely  for  his  children,  whom  he  left  poor. 
Jle  left  Spcrrhes  (2  vols.,  1826)  and  History  of  the  Poitnsuiur 
War  (unfinished,  4  vols.,  1827J. 

Foy'crs,  or  Fyers,  a  river  of  Scotland.  It  rises  in 
the  Monadlcadh  Mountains  in  Inverness-shire,  and  afur 
running  12  miles  X.  it  falls  into  Loch  Ness.  It  forms  two 
falls — an  upper  one  of  oO  feet,  and  a  lower  one  of  iii)  feet, 
of  which  the  latter  is  tho  finest  fall  in  Great  Britain. 

Foyle,  a  river  of  Ireland.  It  is  formed  at  Lifford  by 
the  junction  of  the  Finn  and  the  Mournc,  and  after  a  course 
of  14  miles  it  falls  into  Lough  Foyle,  an  inlet  of  the  Atlantic 
on  the  northern  coast  of  Irelanil.  It  is  famous  for  its  sal- 
mon-fisheries, and  is  uiivigablc  for  vessels  of  000  tons  to 
Londonderry,  4  miles  from  tho  Lough, 

Frac'tions  [Lat./ra»(/o,/ntc/r(m,  to  "break"].  If  an 
integral  unit  is  divided  into  any  number  of  equal  parts, 
each  part  is  called  a,  fractiuiidl  intit.  If  the  integral  unit 
is  divided  into  tiro  equal  parts,  each  jtart  is  called  a  Imf/: 
if  into  fArec,  each  part  is  called  a  thuil;  if  \nio  four,  each 
is  called  a, fourth;  and  so  on.  These  units  are  written  A,  f, 
i,  etc.  A  fraction  is  a  fractional  unit  or  a  collection  of 
fractional  units.  Thus,  ouc~h(tff,  tim-thinU,  four-ninths, 
etc.  are  fractious;  they  may  be  written  J.  §,  ^,  etc. 

Every  fraction  consists  of  two  jiarts — a  dinoniinntor, 
which  shows  the  value  of  the  fractional  ufTit,  and  a  >ir(;*/(i- 
atur,  which  indicates  the  number  of  times  this  unit  is  taken. 

Thus,  in  tho  fraction  y  (read  a  divided  by  f'),  the  denom- 
inator is  b  and  tlie  numerator  is  a.  Tho  denominator  shows 
that  tho  integral  unit  1  is  divided  iuto  0  equal  jiarts  to 

form  the  fractional  unit     ■  and  tho  numerator  shows  that  n 

of  these  |)art8  arc  taken.    Tho  fraction      is  therefore  equiv- 

1 
alent  to  a  times  tho  quantity  y 

Fractions  are  divided  into  two  classes — vutt/ar  or  r.nnmnn 
frnrtionn,  and  (Iffiumh.  Vulgar  fractions  are  those  in  which 
the  denoiuiimtor  is  expressed  ;  decimals  arc  those  in  which 
the  denominator  is  simply  indicated.  The  dcn.uiiiuator  of  a 
cnmmon  frju-tiuu  may  be  any  quantity  whatever;  the  dc- 
imminator  of  a  decimal  is  always  some  power  of  10.  The 
dcnuininator  of  a  deeinuit  nmy  bo  written  out  in  full,  in 
which  case  it  is  a  decinuil  fraction,  wliich  difl'ers  iu  no  re- 
spect from  a  e«»iuuion  fraclioy. 

ViMJAu  FuArTioNs. — Vulgar  fracliiuis  aro  expressed  by 
writing  tho  numerator  over  tho  denominator,  with  a  line 

between  them,  as  ,  '     This  is  ono  of  (ho  methods  of  indi- 

eating  division:  a  fraction  is,  in  fact,  equivnlont  to  tho 
quotient  of  tho  numorstor  by  the  denominator. 
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FRACTIONS. 


The  two  parts  of  a  fraction  arc  called  terms,  and  accord- 
ing to  their  relative  values  the  fraction  is  said  to  be  jiroper 
or  improper;  if  the  numerator  is  less  than  the  denominator, 
the  fraction  is  proper;  if  the  numerator  is  greater  than  the 
denominator,  the  fraction  is  improper.  A  proper  fraction 
is  always  less  thiin  1.  and  an  improper  fraction  is  always 
greater' than  1.  It  may  happen  that  the  terms  of  a  fraction 
are  equal ;  in  this  case  the  expression  is  equal  to  1,  and  is 
fractional  only  iu  form. 

Fractions  are  simi/ur  when  they  have  a  common  denom- 
inator— that  is.  when  they  have  the  same  unit:  they  are 
dissimilar  when  they  have  different  units.  Thus,  tj  and  ^ 
are  similar — ^  and  f  are  dissimilar.  Dissimilar  fractions 
can  be  made  similar  as  follows  :  find  the  least  common  mul- 
tiple of  the  denominators  for  a  common  denominator  of  the 
required  fraction;  divide  this  ))y  the  denominator  of  each 
fraction,  and  multiply  the  quotient  by  the  corresponding 
numerators  for  the  numerators  of  the  required  fraction. 
This  transformation,  as  well  as  many  others,  depends  on 
the  general  principle  that  wc  may  perform  the  same  oper- 
ation on  both  terms  without  changing  the  value  of  the  frac- 
tion. 

Fractional  Expressions  are  those  that  contain  a  frac- 
tion in  any  form,  They  may  be  mixed,  complex,  or 
compound.  A  mi."?ed  fraction,  or  mixed  number,  is  com- 
posed of  .an  integr.al  and  a  fr.actional  part,  .as  Z\,  if.  A 
complex  fraction  is  one  in  which  at  least  one  of  the  terms 

is  fractional  as  — ^>  — f  >  — r-    A  compound  fraction  is  a  frac- 

5      3^    5^ 
tional  part  of  a  fraction  or  mixed  number,  as  §  of  5.  |  of  6J. 
Any  one  of  these  may  be  reduccfl  to  the  form  of  a  simple 
fraction — that  is,  to  a  form  in  which  both  terms  are  entire 
— by  means  of  the  general  principle  already  given. 

1.  To  lieduce  a  MLced  Fraction  to  a  Simple  Form. — Mul- 
tiply the  entire  part  by  the  denominator  of  the  fractional 
part,  and  to  the  result  add  the  numerator  of  the  fraction  ; 
then  place  the  result  over  the  denominator  of  the  fractional' 

part.     Thus,  a -(■-=- ;  also  21  =  7-    By  reversing  the 

^  e  c  4 

jireceding  rule  simple  fractions  may  sometimes  be  trans- 
formed into  mixed  fractions.  la  this  ease  we  perform  the 
indicated  division,  continuing  the  operation  as  far  as  pos- 
sible: we  then  add  to  the  quotient  a  fr.action  formed  by 


writing  the  remainder  over  the  divisor.     Thus 


=  2J. 


2.  7o  Jiediire  a  Compfex  Fraction  to  it  iSiniple  Form. — 
Reduce  both  terms  to  simple  fractions  having  a  coinmoa 
denominator;  then  suppress  the  denominator.     Thus, 

9}       ^i      ^i      195 

3.  To  Reduce  a  Compound  Fraction  to  a  Simple  Form. — 
Reduce  the  component  parts  of  the  frinitions  to  simple  forms, 
and  then  multiply  the  numerators  together  for  a  new  nu- 
merator, and  the  denominators  together  for  a  new  denom- 
inator. Thus,  §  of  I  of  o|^  f  of  I  of  i^  =  ^.  If  a 
fraction  has  any  factors  common  to  both  terms,  they  may 
be  struck  out.  The  resulting  fraction  is  then  said  to  be 
in  its  simplest  form.  In  this  case  the  terms  are  prime  with 
respect  to  each  other. 

Fractional  quantities  can  be  added  and  subtracted,  mul- 
tiplied and  divided,  with  the  same  facility  as  entire  quan- 
tities. In  what  follows  we  shall  suppose  every  fractional 
expression  to  have  been  reduced  to  a  simple  form. 

1.  To  Add  Fractionn. — Reduce  them  to  a  common  de- 
nominator; then  find  the  sum  of  the  numerators,  and  write 
it  over  the  common  denominator.     Thus, 

ad  +  he 


3      5       21    ,   20       41       ,      a       c 


hd 


2.  To  Subtract  one  Fraction  from  another. — Reduce  them 
to  a  common  denominator;  then  subtract  the  numerator 
of  the  subtrahend  from  that  of  the  minuend,  and  write  the 
difference  over  the  common  denominator.     Thus, 

5_3_35 27^__8_.  a_c       ad-  be 

9       7  ^  63       63        63 '  ^  ^**  6       d^       hd     ' 

3.  To  Multiply  one  Fraction  hy  another. — Multiply  the 
numerators  together  for  a  new  numerator,  and  the  denomi- 
nators for  a  new  denominator.     Thus, 

5       7      35'  h       d       hd 

4.  To  Divide  one  Fraction  hy  another. — Invert  the  divisor, 
and  proceed  as  in  multiplication.     Thus, 

3_4_3       7_2l_  ^_£_«v-  =  — 

5   ■   7^  5^4"  20^  ^''""fc   '   d       b^  c       be' 
Entire  quantities  may  be  regarded  as  fractions  having  a 
denominator  equal  to  1.     Hence,  the  rules  for  operating  on 
fractious  include  the  case  in  which  some  of  the  quantities 
arc  entire. 
The  rules  above  given  may  often  be  simplified  by  striking 


out  factors  that  would  otherwise  be  common  to  both  terms 
of  the  result. 

Decimal  Fractions  and  Decimals. — A  decimal  fraction 
is  a  fraction  whose  denominator  is  some  jiower  of  10. 
When  the  denominator  is  expressed,  it  diflers  in  no  respect 
from  a  common  or  vulgar  fraction;  when  the  denominator 
is  indicated,  but  not  expressed,  it  is  called  a  decimal. 
Decimals  differ  from  common  or  vulgar  fractions  only  in 
their  mode  of  expression.  A  decimal  may  be  expressed  by 
writing  its  numerator,  and  then  jdaciug  a  dtcimal  point  {•), 
so  that  the  number  of  ligures  following  it  shall  be  equal  to 
the  number  of  ciphers  in  its  denominator.  Thus,  the  frac- 
tions ~  j^.  Y^^  may  be  written  .3,  .145,  .2564.     If  the 

number  of  ciphers  in  the  denominator  is  greater  than  the 
number  of  figures  in  the  numerator,  the  requisite  number 
of  ciphers  must  be  prefixed  to — that  is,  written  before — the 

numerator.  Thus,  —  =  .03,  '  =  .0007.  If  the  num- 
ber of  ciphers  in  the  denominator  is  less  than  the  number 
of  figures  in  the  numerator,  the  result  consists  of  an  in- 
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tegral  part  and  a  decimal.    Thus, 


10 


=  11.8.    Such  expres- 


sions are  called  mixed  decimals. 

Decimals  may  be  read  as  common  fractions,  or  they  may 
be  read  like  whole  numbers  : 

1.  AVhen  read  as  common  fractions,  we  disregard  the 
decimal  point  and  prefixed  ciphers,  and  read  the  given 
figures  as  a  numerator:  we  then  supply  the  denominatox*, 
remembering  that  it  is  equal  to  1  followed  by  as  many 
ciphers  as  there  are  places  of  figures  in  the  given  decimal. 
Thus,  the  decimal  .014  is  read  fourteen-thunsandths, 

2.  When  read  as  whole  numbers,  we  commence  at  the 
decimal  point  and  separate  the  decimal  into  periods  of 
three  figures  each,  annexing  ciphers,  if  necessary,  to  com- 
plete the  last  period ;  wo  then  read  each  period  in  order, 
calling  its  name  as  in  whole  numbers.  The  name  of  the 
first  period  is  thuiiaandthfi,  that  of  the  second  period  is 
millionths,  that  of  the  third  billionths.  and  so  on.  The 
decimal  .01406,  for  example,  when  pointed  off  becomes 
.014.060;  it  is  then  read  l^-thouaandthe  and  QO-milHonths. 
This  method  of  reading  decimals  is  entirely  the  same  as 
that  of  reading  whole  numbers ;  this  should  be  the  case, 
since  both  are  formed  according  to  the  same  general  laws. 

Decimals  may  be  transformed  and  ojterated  on  by  means 
of  the  following  principles: 

1.  Moving  the  decimal  point  one  place  to  the  right  is 
equivalent  to  multiplying  the  decimal  by  10. 

2.  Moving  the  decimal  point  one  place  to  the  left  is 
equivalent  to  dividing  the  decimal  by  10. 

3.  Annexing  ciphers,  or  striking  out  terminal  ciphers, 
does  not  change  the  value  of  a  decimal. 

The  rules  for  addition  and  subtraction  of  decimals  are 
the  same  as  in  whole  numbers;  the  rules  for  multiplication 
and  division  differ  only  in  the  method  of  pointing  off  the 
result. 

1 .  To  Mnltiphj  one  Decxvial  hy  another. — Neglect  the  deci- 
mal points  and  multiply  as  in  whole  numbers;  then  point 
off  as  many  decimal  places  in  the  product  as  there  are  in 
both  factors.     Thus,  2.5  X  4.16  =  10.400  =  10.4. 

2.  To  Diride  one  Decimal  by  another. — Annex  as  many 
ciphers  to  the  dividend  as  may  be  desirable:  divide  as  in 
whole  numbers,  and  point  off  from  the  right  of  the  result 
as  many  decimal  places  as  the  number  of  such  places  in 
the  dividend  exceeds  that  in  the  divisor.  Thus,  1. 38483-^ 
60.21  =  .023. 

To  convert  a  decimal  into  an  equivalent  vulgar  fraction, 
neglect  the  decimal  point  and  all  the  ciphers  that  precede 
the  first  significant  figure,  and  take  what  remains  for  a 
numerator;  then  write  1,  followed  by  as  many  ciphers  as 
there  are  places  of  figures  in  the  given  decimal  for  a  de- 

36 
nominator.     Thus,  .0036  =  . 

To  convert  a  vulgar  fraction  into  an  equivalent  decimal, 
reduce  the  fraction  to  its  simplest  form,  and  to  the  result- 
ing numerator  annex  as  many  ciphers  as  maybe  necessary; 
then  divide  the  result  by  the  denominator,  and  point  off 
from  the  right  of  the  quotient  a  number  of  decimal  places 
equal  to  the  number  of  annexed  ciphers.  There  may  be 
two  cases:  1.  The  denominator  may  contain  no  prime  fac- 
tor except  5  or  2.     In  this  case  the  fraction  is  of  the  form 

,    If  m  >  n,  annex  vi  ciphers  to  the  numerator,  which 

5"»X2«  -^  ^ 

is  equivalent  to  multiplying  it  by  10"*,  or  5"*X2"*;  if  »)<", 
annex  «  ciphers  to  the  numerator,  which  is  equivalent  to 
multiplying  it  by  10",  or  5"  X  2» ;  then  will  the  result  be 
exactly  divisible  by  the  denominator,  and  the  number  of 
decimal  places  will  be  equal  to  the  highest  exponent  of 
5  or  2.     Such  decimals  are  called  tcrmiuatintj  decimnh.     2. 


FRACTIONS. 
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The  denominator  may  contain  some  other  Tactors  besides 

5  and  2.    In  this  cose  the  fraction  is  of  the  form ;; • 

5™  X  2"  X  c 
After  annexin;;  a  suitable  number  of  ciphers  to  the  nume- 
rator, we  can  divide  out  tlie  factors  0"*  and  2" ,  but  the  fac- 
tor c  will  remain,  and  there  will  result  a  fraction  in  which 
the  denominator  is  prime  with  rer:pcct  to  the  numerator, 
and  also  witli  respect  to  all  powers  of  10.  Hence,  no  matter 
how  many  ciphers  wo  annex  lo  the  numerator,  the  result 
will  not  be  exactly  divisible  by  the  denominator.  Dut  if 
the  division  is  carried  sufficiently  far,  wo  shall,  after  cs- 
haustin^  the  significant  fii;ures,  find  a  remainder  equal  to 
some  preceding  one.  and  from  this  time  forward'thc  figures 
of  the  (juotient  will  be  rejjcateci  in  the  same  order  as  before, 
and  so  on  continually.  Such  decimals  are  called  repeating 
deriin'ih. 

In  all  cases  a  vulgar  fraction  is  equivalent  either  to  a 
terminating  or  to  a  repeating  decinnil ;  and  iininrsclij, 
every  terminating  or  repeating  decimal  is  equivalent  to 
some  vulgar  fraction. 

Kation-al  FnACTio.N-s. — k  rational  fraction,  in  analysis, 
is  one  in  which  all  the  exponents  of  the  variable  or  vari- 
ables arc  whole  mimbers.  The  coefficieuls  of  the  different 
powers  of  the  variables  may  be  cither  rational  or  irrational, 
entire  or  fractional,  positive  or  negative.  Every  rational 
fraction  that  is  a  function  of  one  variable  may  be  reduced 
.    .1.    r         ^j-"'  + tfj-^-i-t- 6'.i-™-2-(- +A" 

to  the  form    ~ ;;: . 

yl'jT" -I- BV»-i -t- +K' 

If  m-^n.  the  operation  of  division  may  be  applied  and 
continued  till  the  highest  exjioucnt  of  .r  in  the  rcniaincler 
is  at  least  1  less  than  in  the  denominator,  and  the  fraction 
will  then  take  the  form 

.1 "  ;r"  -  I  -I-  B"  a-»  -  2  -( +  K" 


(x  —  a){r  +  a) 


r  +  - 


A'x»  +  if';r»-l-(-  ...  +K'    ' 
in  which  tho  entire  part  is  a  rational  fraction  of 


The 


fractional  part  can  bo  resolved  into /jnrda/ fractions — that 
is,  fractions  whoso  denominators  are  either  binomial  fac- 
tors of  the  first  degree  with  respect  to  .r,  or  some  integral 
power  of  such  factors — whenever  the  denominator  can  be 
resolved  into  such  factors.  This  resolution  is  of  much  uso 
in  the  integral  calculus.  The  following  are  the  methods  of 
resolving  fractions  of  this  kind  into  partial  fractious  : 

1.  When  the  lltiinmial  Factors  uf  the  Driiomhuitor  arc 
lirat. — Write  tho  given  fraction  equal  to  the  sum  of  as 
many  jiartial  fractions  as  there  are  units  in  the  highest  ex- 
ponent of  the  variable  in  the  denominator,  whose  numer- 
ators arc  constants  to  be  determined,  and  whose  denomina- 
tors are  the  diflcrent  powers  ot  the  factors  of  the  first  de- 
gree, from  the  m^^  to  the  1st  inclusive,  m  being  the  number 
of  times  that  any  factor  enters;  then  clear  tho  equation  of 
denominators,  and  equate  the  coefiicieuts  of  the  like  powers 
of  the  variable  in  both  members:  from  these  equations  find 
the  values  of  tho  constants,  and  substitute  them  in  the  as- 
sumed partial  fractions:  the  resulting  fractions  will  lie  tho 
partial  fractious  required.  Thus,  let  it  bere(iuired  to  sepa- 
rate the  fraction 

x^  +  x^  +  2 


into  parti;il  frictions, 
ic{x+  1)2  and  X  — 12. 
x^  +  r^  +  2  _  fl   , 


j-s  -  2x» 


j-'  +  x 


x^  —  2.r^  +  x 

Tho  factors  of  the  denominator  are 
Hence,  by  the  rule 

g         ,.    g      .        -P        .      E 

{x+iy    x+i    {x-i)^    x-i' 


Clearing  of  denominators,  and  equating  the  coefficients  of 
like  powers  of  x,  wo  obtain  a  set  of  equations  from  which 

we  find  A  =  2,  Ii  =  -  -,  C=  — 4,  X>=  l.and A'  =  — -. 

Hence, 

_x>J-j-»+_2__^___l 8_  1  .3 

xi  +  2jri-|-.r~x  2(x +!)■•'  .1(j- +  1)"*"  (x- l)2~4(x_l)" 
2.  When  the  Ftictora  of  the  Denominatora  are  all  fm- 
aiiinitry. — In  this  case  wo  suppose  the  denominator  to  bo 
resolved  into  factors  of  tho  second  degree,  each  of  which, 
when  placed  equal  to  0,  will  givetwo  imaginary  roots.  AVo 
then  write  the  given  rnn'tion  equal  lo  the  sum  of  as  many 
partial  fraetiims  as  there  arc  single  factors  of  the  second 
degree  in  tho  denominator,  their  numerators  being  of  (be 
form  Mj-  f- A' (.If  and  .V  being  constants  to  lie  determined). 
and  their  demuninators  being  the  different  pnwers  of  the 
factors  of  the  sei-und  rli'gree  from  tho  m"'  to  the  Isl  iuelu- 
sive,  m  being  the  number  of  times  any  factor  is  taken.  Wo 
then  proceed  as  before. 
Vanish  i.vu  Fuactions. — A  vanishing  fraction  Is  afraolion 

that  reduces  to --  for  a  particular  value  of  the  arbitrary 

quantity  that  enters  it,  in  consequence  of  the  existence  of  a 
eoMinion  factor  in  both  lerms,  which  factor  reduces  to  0  for 
that  particular  value.     Thus, 


x*  —  a* 


;  the 


(x— a)(x2  +  ax-l-a') 

is  a  vanishing  fraction,  which  reduces  to  —  when  s 

common  fraction  which  produces  this  result  isx  — n.  If 
we  strike  out  this  factor,  and  then  make  x  =  a,  we  find  for 
tho  true  value  of  the  fraction, 

a  +  a  2a        2 

a2  +  a2+(i2  ~Sa'~  Za' 
Every  vanishing  fraction  may  bo  considered  as  a  partic- 


ular case  of  the  fraction 


U(x- 


N{x 


in  which  -If  and  .Vare  functions  of  x  that  do  not  contain 

the  factor  x  —  a.   This  fraction  becomes  -  for  tho  value  of 

X  =  (1  in  consequence  of  the  existence  of  tho  factor  x  —  o  in 
both  of  its  terms.  To  find  tho  true  value  of  such  a  frac- 
tion, we  must  get  rid  of  the  factor  x  —  a  in  one  or  both 
terms,  and  then  niako  the  supposition  that  x  =  a.  There 
may  bo  three  cases  : 

1.  If  jn>«,  tho  fraction  can  bo  reduced  to  the  foriD 

M 
Nix—a)"-"  ' 
which,  for  x  =  n,  becomes  %. 

2.  If  m  =  11,  the  fraction  can  bo  reduced  to  the  form  of 
M  divided  by  ^V,  which,  for  .c  =  a,  becomes 

I  'y)^~'^—J,>  "  finite  quantity. 

3.  If  m<«,  the  fraction  can  bo  reduced  to  the  form 

Jf(x  — n)"  — ■" 
JV 

which,  for  .t  =  a,  becomes  0. 

These  are  the  only  eases  that  can  arise;  hence,  the  true 
value  of  a  vanishing  fraction,  for  the  particular  value  of 

0 
the  variable  that  reduces  it  to—,  is  either  infinite,  finite,  or 

zero. 

The  method  above  indicated  enables  us  to  find  the  true 
value  of  the  fraction  when  the  fat^tor  that  vanishes  is  ob- 
vious; if  this  factor  is  not  ulivious,  tlie  true  value  of  tho 
fraction  may  bo  found  by  either  of  the  following  methods: 

1.  Substitute  for  the  variable  that  value  which  reduces 
tho  common  factor  to  0  plus  a  variable  increment:  reduce 
tho  result  to  its  simplest  form ;  and  then  make  the  incre- 
ment equal  to  0.     Thus,  to  find  tho  true  value  of  

1  — X 
when  X  =  1,  wo  make  x  =  1  -f-  A  ;  this  gives 

\  +  h  —  {\  +  ih  +  6/<2  +  4P  +  h*) 
l-(H-A) 
which  reduces  to  3  +  fi^  +  4^*  -v  h^  j  making  A  =  0,  wo  have 
tho  reqiiiroit  value,  equ:il  to  3. 

2.  UitTcn-ntiato  liolh  terms  of  the  fnicHon,  nnd  in  tho 
results  iimke  the  particular  suitposition  ;  if  lH)th  do  not  re- 
duce to  0  or  fji,  wnat  the  tirst  Ijeuomes.  dividcci  hy  wliat  the 
second  becomes,  is  the  true  value  (if  tlie  fracHon.  If  Iioth 
reduce  to  0,  find  the  second  ditfcrontials  nf  the  two  terms, 
and  substitute  as  before;  continue  thiy  operation  until  two 
difTerentials  of  tho  same  order  arc  found  that  do  not  both 
reduce  to  0  or  co  ;  then  what  tho  first  becomes,  divided  by 
what  the  second  becomes,  is  the  true  value  of  tlie  fraction. 
Thus,  in  the  example  just  given  the  ditlVrentiul  of  the  nu- 
merator 18  dx—.A.v^dx,  and  the  diflVrcntial  of  the  denomi- 
nator \»—djr,  neither  of  which  reduces  to  0  when  j*  =  1. 
Tho  first  becomes  dx  —  4rfx,  and  tho  second  becomes  — dx, 
when  jr  — 1.  Hence,  the  true  value  of  the  fraction  uudor 
the  hypothesis  r  =  1  is  3,  the  same  as  before. 

There  are  many  functions  wliich  can  be  reduced  to  tho 
form  of  a  viuii^ihln;;  fraction,  and  treateil  aeuordiugly.  Tho 
most  impnrlaut  of  thcjic  are  the  following: 


1.  Let' 

7        " 
are  functions  of  r, 
duce  to  0  :  then  will 
for  the  satnc  value  > 


which 


/'.  7- 


and 


be  an  expression  in 

such  (hat  for  x  ~  it  both  </  and  *  ro- 
tho  j^iven  expression  reduce  (o  -x  —  vs 
)f  r.     If  WO  rciluou  tlie  given  fraction 

to  ft  common  denominator,  we  have  after  rcductioD  *— ^ 

which  is  a  vanishing  fraction  for  x    -  'i. 

_  be  a  fraction  such  that  liotli  p  and      reduce  to 


2.  Let 

00,  for  J-  .=  0  ;  then  for  the  same  viilu 
sion  will  become 
which  f. 


tho  given  expres- 
Tho  given  fraotion  is  equal  to— +    , 

_.  ri  IK  a  vauisbint;  fraction. 
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3.  Let  J07  be  a  function  such  that  for  x  ^  a,  ]>  reduces  to 
0,  and  q  to  an;  then  for  the  same  value  of  x  the  given  ex- 
pression will  become  0  X  ».     The  given  product  may  be 

written  p -h  ~,  which  for  x  =  a  is  a  vanishing  fraction. 

'^  W.  G.  Pkck. 

Frac'ture  [Lat.  fractura,  from  frango,  fractiim,  to 
"break"],  a  rupture  of  a  solid  body,  usually  caused  by 
violence.  (1)  In  mineralogy,  the  appearance  of  the  fresh 
surface  whon  a  mineral  breaks,  disclosing  its  texture,  aud 
furnishing  a  characteristic  by  which  it  may  be  identified. 
Thus,  the  fracture  is  said  to  be  even  when  it  forms  a  face 
or  plane  of  some  extent;  uneven^  when  the  surface  is  rough 
and  unequal;  conchoidal,  or  shell-like,  when  concave  on 
one  side  and  convex  on  the  other ;  splintn-}/,  when  the 
surface  presents  the  appearance  of  numerous  thin-edged 
scales  ;  and  hackh/,  when  covered  with  numerous  fine  sharp 
points  or  inequalities.  (2)  In  surgery,  the  tonu  fracture  is 
used  to  indicate  a  rupture,  or  solution  of  continuity,  occur- 
ring in  osseous  tissue,  or  in  rare  cases  in  cartilaginous  tis- 
sue partly  ossified.  The  separation,  in  early  life,  of  two 
portions  of  the  same  bone,  held  together  by  cartilaginous 
tissue,  is  not  accounted  a  fracture.  Fractures  may  be 
simple^  cmnponnd,  complicated,  or  comminuted ;  complete  or 
incomplete;  ohllqne,  transverse,  or  lonf/itndiit'fi.  By  simple 
fracture  is  meant  one  in  which  no  wound  exists  admitting 
air  t)  the  seat  of  fracture.  A  compound  fracture  is  one  in 
which  such  a  wound  docs  exist.  A  comjilicated  fracture  is 
one  in  which  some  other  serious  injury  is  inflicted,  at  or 
near  the  site  of  the  fracture,  other  than  the  rupture  of  the 
osseous  tissue,  or  in  which,  from  the  situation  of  the  rup- 
ture, the  healing  process  cannot  progress  as  favorably  as  is 
usual:  as  when  a  large  blood-vessel  or  nerve-trunk  is  torn 
by  the  broken  bone,  or  when  the  fracture  extends  into  a 
joint-cavity.  A  comminnted  fracture  is  one  in  which  the 
bone  is  broken  into  several  small  pieces  at  the  point  of 
rupture,  and  is  rarely  produced  except  by  direct  violence, 
as  by  a  blow  or  crushing  force.  A  complete  fracture  is  one 
in  which  the  rupture  extends  through  the  whole  thickness 
of  the  bone,  while  if  only  a  portion  of  the  fibres  are  broken, 
as  sometimes  happens  in  children,  the  fracture  is  called  in- 
complete, or  the  "green-stick  fracture"  of  some  writers, 
from  its  rcBemblance  to  the  fracture  produced  by  bending 
a  stick  of  green  wood  until  some  of  the  fibres  give  way. 
The  terms  transverse,  oblique,  and  longitndinal  refer  to  the 
direction  of  the  rupture  in  relation  to  the  long  axis  of  the 
bone,  the  great  majority  of  the  fractures  of  the  long  bones 
belonging  to  the  second  class.  The  term,  stellate  is  applied 
to  a  series  of  fractures  radiating  from  a  centre,  as  seen 
sometimes  in  fracture  of  the  skull  from  a  wound  produced 
by  a  pointed  instrument. 

Causes  of  Fracture. — These  may  be  external,  from  vio- 
lence adeqtiate  to  break  a  normal  bone,  or  internal,  the  bone 
being  too  fragile  to  resist  ordinary  forces.  External  causes 
embrace  direct  violence,  where  the  rupturing  foree  is  ap- 
plied opposite  the  point  where  the  bone  breaks  (as  a  blow 
or  crushing  force  which  fractures  the  bone  at  the  puint  of 
contact)  ;  and  indirect  violence,  where  the  bone  is  bent  be- 
yond the  power  of  its  elasticity  to  restore  itself,  and  gives 
way,  usually  at  some  distance  from  the  point  of  apj^Iica- 
tion  of  the  fracturing  force  (as  when  a  fall  upon  the  shoul- 
der fractures  the  collar-bone).  Muscular  for.'e  is  generally 
acknowledged  as  a  cause  of  fractures,  espec^ially  in  par- 
ticular situations — e.  7.  fracture  of  the  point  of  the  elbow 
or  of  the  knee-pan.  The  internal  or  predisposing  cause  is 
a  brittleness  of  the  bones  called  "  fragilitas  ossium,"  which 
occurs  sometimes  in  early  or  middle  life  as  a  result  of  dis- 
ease (although  it  may  occur  in  those  otherwise  healthy), 
and  almost  universally  in  advanced  life  from  the  prepon- 
derance of  earthy  aud  deficiency  of  elastic  matter. 

The  signs  of  fracture  are  p}aiH,  swelling,  and  tenderness 
at  the  point  of  fracture,  change  in  shape  of  the  Vimh,  false 
point  of  motion,  and  crepitation,  though  any,  or  even  all, 
of  these  signs  may  be  absent.  The  pain  comes  from 
laceration  of  some  nerve-filaments  and  pressure  upon  others 
by  the  broken  bone,  or  by  the  blood  escaping  from  torn 
vessels,  which  gives  rise  to  the  swelling  that  occurs  at  first, 
the  subsequent  swelling  being  due  to  products  of  inflam- 
mation or  of  the  reparative  process.  The  change  in  shape 
is  due  partly  to  this  swelling,  and  partly  to  displacement 
of  the  broken  bones,  either  by  muscular  action  or  by  move- 
ments of  the  patient.  The  false  point  of  motion  comes  of 
course  from  the  want  of  continuity  of  the  bone,  and  the 
crepitation  is  a  fine  grating  elicited  when  the  ends  of  the 
broken  bone  are  gently  rubbed  together,  and  which  may 
bo  appreciated  by  the  ear  or  touch.  If  the  fracture  be  im- 
pacted— that  is,  if  the  broken  ends  are  firmly  locked  to- 
gether, as  sometimes  happens — ^none  of  these  signs  may  be 
present  in  a  marked  degree,  and  some  of  them,  such  as 
crepitation  and  false  motion,  not  at  all. 


Fractures  generally  unite  by  the  deposition  of  bony  ma- 
terial between  and  around  the  broken  ends  of  the  bone, 
forming  an  exception  to  the  rule  that  prevails  for  most 
other  structures,  that  union  after  rupture  is  efi"ected  by 
means  of  fibrous  or  connective  tissue;  aud  the  reason  is 
apparent,  since  fibrous  tissue  does  not  form  a  sufiiciently 
rigid  bond  of  union  to  enable  the  bone  to  perform  its  func- 
tions, as  we  see  in  cases  of  so-called  "ununited  fracture," 
when  the  union  is  of  a  fibrous  nature.  The  union  of  a 
simple  fracture  consists  of  two  processes — one  to  accom- 
plish a  temporary  purpose,  the  other  for  the  permanent 
union  :  the  former  to  support  and  bind  together  the  frag- 
ments, while  the  latter  consolidates  them.  A  few  days 
after  the  fracture  the  bone,  its  periosteum  (membrane  sur- 
rounding the  bone),  and  the  neighboring  tissues  pour  out 
a  quantity  of  plastic  material  around  and  between  the 
broken  ends,  which  gradually  hardens,  and  at  the  end  of 
the  fourth  week  consolidates  the  fragments.  This  is  called 
the  ''provisional  callus,"  and  the  hardening  process  con- 
tinues until  it  is  converted  into  bony  tissue.  The  plastic 
material  effused  between  the  fragments  is  much  slower  in 
ossifying  than  that  which  is  internal  or  external  to  it ;  and 
this,  which  is  destined  to  form  the  permaneut  bond  of 
union,  is  called  the  "  definitive  callus."  While  the  defini- 
tive callus  is  forming  the  provisional  callus  is  gradually 
being  absorbed;  and  finally,  many  months  after  the  frac- 
ture, the  provisional  callus  entirely  disai>pears,  and  the 
fragments  are  united  by  the  definitive  callus  alone,  which 
is  true  bone;  and  the  site  of  the  fracture  may  be  indicated 
only  by  a  slight  enlargement  at  that  point.  The  union  of 
compound  fractures  is  eutirely  diff^erent.  In  these  the  pro- 
visional callus  is  almost  or  quite  absent,  and  the  definitive 
callus  is  formed  by  a  process  of  granulation  from  the  ends 
of  the  fragments,  the  granulations  being  gradually  con- 
verted into  bony  tissue.  It  is  a  process  requiring  several 
months,  or  sometimes  years,  and  is  attended  with  a  greatly 
increased  amount  of  danger  from  exhaustion  through  long- 
continued  suppuration  and  absorption  of  purulent  ma- 
terial. The  ditferenee  in  the  mode  of  union  seems  to  bo 
due  to  the  irritation  produced  by  the  air,  or  something  con- 
veyed by  the  air  to  the  wound. 

The  treatment  of  fractures  consists  essentially  in  restor- 
ing the  fragments  to  their  original  position,  and  holding 
them  there  by  some  form  of  rigid  apparatus  which  shall 
not  cause  discomfort  or  injury  to  the  patient.  Of  course 
general  treatment  is  to  be  employed  also  if  the  circum- 
stances require  :  but  simple  fracture  in  a  healthy  individual 
requires  no  special  medication  or  system  of  dieting,  as  the 
old  modes  of  practice  were  wont  to  inculcate.  The  rigid 
apparatus  used  to  retain  the  fragments  in  their  proper  po- 
sition is  called  a  splint,  which  consists  of  two  kinds — pad- 
ded and  moulded.  If  the  splints  are  made  of  straight, 
inflexible  material,  they  cannot  be  adapted  to  the  irregu- 
larities of  the  limb  without  more  or  less  padding  at  certain 
points;  while  if  made  of  material  which  at  the  time  of  its 
application  is  soft  and  pliable,  it  may  be  moulded  to  the 
shape  of  the  limb,  and,  becoming  hard  and  rigid,  will  serve 
to  support  and  retain  the  fragments.  Splints  of  the  first 
variety  are  made  of  wood,  sheet  iron,  tin,  zinc,  etc.,  while 
gutta-percha,  felt,  sole  leather,  starch,  soluble  glass,  or 
plaster  of  Paris  are  used  for  the  second  class.  Fractures 
sometimes  fail  to  unite,  and  are  called  ununited  fractures. 
This  may  be  the  consequence  of  faulty  position  of  the  frag- 
menfs,  or  of  something  interposed  between  the  broken  ends, 
impeding  union,  but  it  more  frequently  arises  from  some 
constitutional  defect.  The  location  of  the  fracture  may 
prevent  union,  especially  if  either  fragment  be  poorly  sup- 
plied with  blood,  as  in  certain  fractures  of  the  neck  of  the 
thigh-bone,  which  frequently  unite  only  l)y  fibrous  tissue. 
Ununited  fractures  may  often  be  made  to  unite  by  irritating 
the  parts  at  the  site  of  fracture,  as  by  rubbing  the  bones 
together,  drilling  them  by  means  of  a  long  needle,  or  by 
wiring  the  bones  together.  Samuel  St.  John. 

FraOia'volo  ('•  Brother  Devil"),  the  Italian  sobriquet 
of  Michele  Pezza,  a  Calabrian  goatherd,  b.  1760,  who  be- 
came successively  a  stockinger,  a  soldier,  a  monk  (with  the 
name  of  Fra  Angelo),  and  the  leader  of  a  band  of  atrocious 
robbers.  He  took  service  in  17'.t9  against  the  French,  and 
held  a  colonel's  commission;  was  captured  by  the  French 
and  hanged  in  1S06  as  a  roliber.  noti^ithstanding  his  par- 
don and  commission  from  the  king  of  Naples.  TIit;  Fra 
Diavolo  of  Auber's  opera  has  little  or  nothing  in  common 
with  the  historical  character. 

Fra'ga,  town  of  Spain,  in  the  province  of  Huesca,  on 
the  (.'inca.     Pop.  7229. 

Frail'ey,  tp.  of  Schuylkill  co..  Pa.     Pop.  1322. 

Frailey  (James  Madisox),  U.  S.  N.,  b.  May  6,  1S09, 
in  Maryland,  entered  the  navy  as  a  midshipman  May  1, 
1S28;  became  a  passed  midshipman  in  lS;i(».  a  lieutenant 
in  1841,  a  commander  in  1S61,  a  captain  in  1866,  a  commo- 
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(lore  in  1S70  ;  retiroil  in  1S72.  Commanded  the  8teamer 
Quaker  City,  South  Atlantic  blockading  squadron,  in  1862- 
63,  and  tl)Ci<tcam-sloo[j  Tuscarora,  North  Atlantie  blockad- 
ing squadron,  in  ISO-t-fiS,  taking  part  in  the  engagement 
betwi'tii  the  blockading  squadron  and  the  Iron-clads  ofT 
Charl'  ston  Jan.  .'U,  18(»;i,  and  in  both  attacks  on  Fort  Fisher 
in  1si;(-r..>.     D.  Sept.  IMi,  IS"".       Foxn.vLL  A.  Pahker. 

Frii'mint^liam,  post-tp.  of  Middlesex  cc,  Mass.,  is  22 
miU'-  W.  oT  Huston,  on  the  IJoston  and  Albany  U.  II.,  about 
hnlfway  l)et\vecn  Bo:iton  and  Worcester.  It  contains  three 
thriving  villages — Centre  and  South  Framingham  and 
Saxonville.  It  has  a  national  and  a  savings  bank,  the 
oldest  normal  school  in  North  America,  a  weekly  news- 
paper, a  first-class  carriage  manufactory,  large  factories  of 
straw  goods,  shoes,  etc.,  the  extensive  Saxonville  woollen- 
mills,  several  churches,  a  soldiers'  memorial  lilirary  build- 
ing, with  a  valuable  town  library,  etc.  South  Framing- 
ham  is  at  the  junction  of  five  railroads,  and  is  an  import- 
ant business-centre.  The  town  contains  some  of  the  best 
farms  in  the  county,  and  the  agricultural  interests  are  im- 
portant.    Pop.  lOOS.       C.  M.  ViNCEST,  En.  **  Gazette." 

Fra  Morea'Ie  [so  called  because  he  was  once  a  brother 
of  St.  .John  of  Jerusalem],  the  title  of  Montueal  d*Al- 
BASO,  a  gentleman  of  Provence  who  distinguished  himself 
as  a  condottiero  in  the  service  of  Louis  I.,  king  of  Hun- 
gary, in  his  Neapolitan  wars  (i;U7-51).  After  the  close  of 
the  \var  Montreal  remained  in  Naples  at  the  head  of  a 
"company  of  adventure,"  a  body  of  brigands  afterwards 
styled  '*  The  Great  Comi)any,"  which  from  Montreal's  skil- 
ful combination  of  license  and  discipline  soon  won  a  terrible 
fame.  Following  the  example  of  the  duke  of  Athens  and  the 
German  Werner  (known  as  Duke  Guarniari.  the  self-styled 
'■enemy  of  God,  of  pity,  and  of  mercy,"  who  had  led  2000 
German  hitrbnte,  or  armored  horHcmcn,  in  Northern  Italy), 
Montreal,  in  l.'io.'i,  entered -upon  a  course  of  wholesale  brig- 
andage. Queen  Joanna  I.,  to  rid  the  kingdom  of  such  a  pest, 
sent  a  force  which  besieged  him  at  Aversa,  9  miles  N.  of  Na- 
ples, lie  was  compelled  to  give  up  his  plunder  and  leave  the 
kingdom.  With  a  small  body  of  followers  be  took  service 
under  John  of  Vico,  lord  or  tyrant  of  Viterbo  and  Orvieto. 
He  also  wrote  letters  to  all  the  *' constables"  commanding 
"companies  of  adventure"  in  Italy,  offering  thcTu  regular 
pay  aii«l  stipulated  service,  with  every  form  of  the  license 
then  permitted  to  soldiers  of  fortune.  By  these  promises 
he  brought  to  his  standard  1500  men-at-arms,  making  his 
whole  force  probably  equivalent  to  'JOOO  cavalry,  for  1500 
heavy-armed  horsemen  were  accompanied  by  :iOdo  mounted 
archers  ;  1000  contiffierM^  or  esquires,  and  lOtlO  pages,  Hght- 
armcd  horsemen  j  besides  2O0O  footmen.  With  this  band 
he  marLdietl  in  135.3  against  Malatesta,  tyrant  of  Rimini, 
who  had  commanded  Joanna's  troops  against  him  at  .Vversa 
in  l.'J.>2.  Montreal  appointed  secretaries,  treasurers,  coun- 
cillors, and  justiciaries  to  maintain  order,  and  a  rigorous 
system  of  internal  justice  among  his  men,  while  against 
the  inhabitants  of  tlic  states  he  ravaged  every  license  was 
permitted.  All  booty  was  divided  among  his  followers 
according  to  a  fixed  system.  A  certain  part  was  sold  to 
merchants  who  followed  his  camp  under  Montreal's  safe- 
guard. He  became  the  terror  of  Italy,  and  the  soldiery 
flocked  from  every  quarter  to  his  service.  Bulwor's  picture 
of  him  in  Ricnzi  is  not  exaggerated.  Having  ravaged 
Malatesta's  lands,  and  comjielled  him  to  pay  a  heavy  ran- 
som, ho  formed  an  alliance  with  Perugia,  which  he  meant 
to  take  for  his  base  of  operations  against  the  other  Tuscan 
towns.  Sienna  was  forced  to  give  him  provisitms  and  free 
transit,  Florence  to  pay  him  28,000  florins,  and  Pisa  16,000. 
Ho  afterwards  entered  the  pay  of  a  Lombard  league  against 
the  arcbliishop  of  .Milan,  Visconti  the  Terrible,  one  of  the 
most  powerful  of  the  Italian  '*  kinglings."  Montreal  con- 
templated the  establishment  of  a  permanent  ilominion, 
jierbaps  with  Uonu-  itself  for  his  cajtital.  He  left  his  main 
force  under  the  self-slylcil  Count  Conrad  Londo,  a  Suabian, 
and  with  a  small  force  ho  wont  to  Perugia  and  Rome, 
probably  to  make  arrangements  for  removing  his  force  U> 
the  south  of  Italy.  But  at  Rome  ho  was  arrested  by  eom- 
matni  of  <'ola  <li  Rien/i,  one  of  the  few  who  really  owed 
Montreal  a  dclit  of  gratitude,  for  the  latter  had  been  his 
steady  friend  in  time  of  need.  Accused  and  convicted 
of  acts  of  high-iianrlcd  brigandage,  he  was  beheaded  on 
Aug.  20,  i:!5l.  Thus  perished  a  great  military  organizer, 
disciplinarian,  and  stalescnan.  worthy  of  mention  as  one  of 
the  ablest  of  the  ctmilottieri — men  who,  with  all  their  ter- 
rible crimes,  have  been  justly  called  memorable  ns  furnish- 
ing one  of  the  links  which  connect  the  swift  decline  of  the 
military  rliscMpiine  of  anliuiiity  with  its  regeneration  under 
Charles  VIF.  and  Louis  \I.  of  France.  The  fate  of  the 
"Great  Company"  is  interesting.  Londo  was  defeated 
July  21,  i:i58,  and  made  prisoner  at  the  Pass  of  tho  Scul- 
clla  by  the  Apennine  mountaineers,  to  wlmm  he  paid  a, 
great  ransom.  Next  lie  led  20.IHM)  men  against  Florence, 
but  was  killed   in    a  buttle    m-ar  Novara    in    l.lO.'t.       His 


brother  Lucius  took  service  as  a  mercenary  in  the  Floren- 
tine **  war  of  liberty  "  (i:i76-"7)  against  the  pope.  Hero 
thoromuantof  tho  "  Great  Company  "  did  excellent  service. 

J.  Watts  de  Pkyster. 

Frnnc,  the  unit  of  account  in  the  monetary  system  of 
France,  adopted  under  the  republic  in  170.*> :  also,  the  silver 
coin  representing  the  same  unit.  In  tho  general  reform  of 
French  metrology  which  took  place  in  the  year  above 
mentioned,  the  following  were  tne  governing  principles: 
Ist,  to  derive  the  units  of  measure,  weight,  and  value, 
mediately  or  immediately,  from  the  linear  unit  ealleil  the 
mdtre,  which  is  the  base  on  which  the  whole  system  rests; 
2d,  to  derive  the  higher  and  lower  denominations  in  each 
series  from  the  corresponding  unit  by  decimal  multiplica- 
tion and  division.  The  unit  of  capacity  was  derived  im- 
mediately from  the  basic  unit  of  length  ;  the  unit  of  weight 
from  the  unit  of  capacity  ;  and  the  unit  of  value,  X\\q  franc, 
from  tho  unit  of  weight.  (.See  Methic  System.)  The  franc 
is  dividc'l  into  10  dcchncm  and  100  centimes;  the  denomi- 
nation decime  has  fallen  into  disuse.  The  cojjper  coins 
which  represent  this  value  are  stamped  '*  ten  cmtimca." 
The  coinage  in  silver  consists  of  single  francs  and  pieces  of 
five  francs  and  of  lifty  and  twenty  centimes.  The  gold 
coins  are  pieces  of  five  francs,  ten  francs,  and  twenty 
francs;  tho  latter  commonly,  but  not  legally,  called  na- 
poleons. The  copper  coins  arc  of  ten  centimes,  five  cen- 
times, and  a  very  pretty  but  rather  useless  little  piece  of 
one  centime.  The  one-centime  pieces  are  hardly  seen  ex- 
cept at  the  post-offices. 

Tho  monetary  system  of  France  was  adopted  by  Switz- 
erland May  7,  1850,  and  on  Dec.  28,  1805,  a  quadripartite 
treaty  was  entered  into  between  France,  Belgium,  Switzer- 
land, and  Italy,  which  makes  this  system  common  to  all 
those  countries  until  Jan.  1,  18S0,  if  not  sooner  repealed. 
Austria  has  assimilated  her  system  to  that  of  France  by 
m.aking  her  ten-florin  piece  equal  to  twenty-five  francs. 
S])ain,  Sweden,  and  Greece  have  shown  a  disposition  to 
conform  their  coinage  to  the  same  system.  A  silver  coin 
of  the  value  of  half  a  franc  has  been  struck  by  the  Spanish 
mint,  and  the  mint  of  Sweden  seven  or  eight  years  ago 
issued  a  caroliu  of  the  value  of  ten  francs  in  gold.  This 
was  merely  experimental,  and  is  not  at  present  coined. 
The  principality  of  Roumania  has  a<lo])tcd  the  French  sys- 
tem in  full.  Ten  years  ago  there  seemed  to  be  a  possibil- 
ity, and  even  a  probability,  that  tho  franc  would  become, 
before  the  close  of  tho  century,  tho  monetary  unit  for  all 
continental  Europe.  The  occurrence  of  the  Franco-(Jcr- 
man  war.  bringing  with  it  the  consolidation  of  the  German 
states,  and  the  adoption  for  tho  empire  of  a  new  monetary 
unit,  out  of  harmony  equally  with  those  of  France,  Eng- 
land, and  the  U.  S.,  has  not  only  extinguished  this  pros- 
pect, but  rendered  hopeless  every  other  scliemc  which  had 
been  imagined  for  the  unification  of  the  monetary  systems 
of  the  world. 

The  weight  of  the  silver  franc  is  five  grammes  =  77i\  grains 
troy.  It  is  composed  of  an  alloy  consisting  of  0  parts  by 
weight  of  silver  and  1  part  base  metal  (copi>er).  Twenty 
silver  francs  therefore  weigh  100  grammes;  and  as  tho 
French  law  makes  both  the  gold  and  tho  standard  silver 
coins  equally  legal  tenders  for  all  sums,  and  fixes  arbitrarily 
the  relati\c!  value  of  the  two  metals  for  equal  weights  in 
the  ratio  of  1  to  15^,  it  follows  that  twenty  francs  in  gold 
weigh  Oy^i'lfo  ffi'iinimcs,  very  nearly:  and  this  is  tho  weight 
of  the  gold  napoleon.  But  inasmuch  as  tho  relative  valuo 
of  gold  and  silver  bullion  has  been  till  recently  repre- 
sented by  a  ratio  of  about  I  to  L'l-j^^jj.  it  follows  that  100 
grains  of  silver  in  bullion  have  been  during  this  period 
equivalent  to  O/^V^  grains  of  coined  gold;  that  is  to  say, 
have  been  worth  more  than  a  gold  napoleon.  Silver  bullion 
therefore  l)rought  more  in  tho  market  of  France  than  silver 
coin.  Hence,  silver  coin  of  standard  fineness  long  ceased 
in  that  country  to  bo  a  part  of  tho  circulating  medium.  Tho 
standard  silver  franc  and  half  franc  has  c'lnsecjuenlly  ceased 
to  be  struck;  and  in  order  to  jirovide  a  currency  of  small 
coin  for  daily  use  in  potty  transactions,  tlie  government  of 
France  and  the  other  parties  to  the  ([uadripartile  treaty  of 
1S05  rcsorteil  to  a  debased  coinage,  composed  of  an  alloy  con- 
taining only  8:J5  parts  of  silver  in  the  thousand,  instead  of 
900.     This  is  a  legal  tender  only  for  sums  below  five  francs. 

The  name  /r«Mf  did  not  originate  with  tho  monetary 
system  of  171^5.  It  has  boon  in  use  since  tho  fourlecnth 
century,  and  applied  to  coins  of  very  difTcront  values,  both 
gold  and  silver,  at  difi'erent  (Imos.  The  legal  monetary 
unit  in  France  before  tlie  introiluotion  of  tho  franc  was 
the  Hvrv  TnurwtiH  (of  Tours).  It  was  flightly  h'ss  in  value 
than  tho  coin  by  which  it  was  sujicrseiled,  SI  livres  being 
equal  to  SO  francs.  F.  A.  P.  BAnSAiin. 

France.  I.  BouNnAuiES,  Gi;(>nKAi'iii('Ai.  Posittov,  Di- 
mensions. Akka,  pKri:xin;N(iKS. — Friinco  extenrls  in  West- 
ern Europe  over  a  space  of  12"  21*'  Ion.;  in  hit.  12''  20'  to 
51°  :,'  N.  (See  Miip  of  Europe  in  Vol.  I.  of  tliis  work.i     It 
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is  bounded  N.  by  the  German  Ocean,  the  Strait  of  Calais, 
and  the  English  "channel,  which  separate  it  from  England; 
W.  by  the  Atlantic  Ocean  ;  S.  by  the  Pyrenees,  which  sepa- 
rate it  from  Spain ;  S.  E.  by  the  Mi-ditcrranean ;  and  E.  by 
the  Alps,  where  the  frontier  runs  along  the  principal  ridge 
from  Colla  Lunga  to  Mont  Doleut,  the  utmost  point  of  the 
group  of  Mont  Blanc.  The  boundary-line  then  descends  to 
the  Lake  of  Ueueva,  and,  curving  around  the  territory  of 
Geneva,  it  follows  the  ridges  of  the  Jura  Mountains  to  the 
pass  at  Belfort,  traversing  which  it  follows  the  ridge  of  the 
Voso-es.  S.  of  the  Donon,  the  principal  peak  of  the  Lower 
Vosi'-es,  it  leaves  this  ridge,  and  ceases  to  depend  upon  nat- 
ural lines,  following  an  arbitrary  one.  which,  passing  be- 
tween Nancy  and  Mefz.  proceeds  to  Lougwy,  keeping  S.  of 
the  tortuous  Seuiois,  and  reaches  the  North  Sea,  crossing 
the  Maas  N.  of  Givet,  the  Sambrc  N.  of  Maubeuge,  and  the 
Scheldt  N.  of  Cond^.  Thus,  France  touches  Spain  on  the  S., 
Italy  on  the  S.  E.,  Rwitxerland.  the  German  Empire.  Lux- 
embourg, and  Belgium  on  the  E.,  and  the  Netherlands  on 
the  N.  The  greatest  extension  of  the  country,  from  N.  to 
S.,  is  936.5  kilometres  (581.0  miles),  from  E.  to  W..  S91  kil- 
ometres (55J:  miles) ;  the  greatest  diagonal,  from  Finistere 
to  Mentone,  is  107S  kilometres  (070  miles).  Its  area  is 
over  528,000  square  kilometres  (203,900  square  miles),  Cor- 
sica included  ;  the  area  of  France  represents  ^^th  part  of 
Europe  and  ^r^th  part  of  the  land-surface  of  the  earth. 

Annexed  to  France  are  Corsica  and  Algeria,  which  latter 
comprises  a  large  territory  S.  of  the  j\Iediterranean,  with 
an  area  of  250,000  square  kilometres  (90,530  square  miles). 
The  colonies  of  France  are  not  numerous  ;  the  French  have 
no  talent  for  colonization.  France  possesses  in  Africa,  be- 
sides Algeria,  Senegal,  the  small  establishments  of  Cote  d'Or, 
Gaboon,  the  island  of  Mayotte  and  its  dependencies,  Nossi 
Be,  Sainte  Marie  do  Ma<lagascar  and  Reunion  (lie  Bour- 
bon) ;  in  Asia,  the  live  cities  of  Mahe.  Karikal,  Pondicherry, 
Yanaon,  and  Chandcrnagore  in  Hiudostan  ;  in  Indo-China, 
French  Cochin-f'hina;  in  Oceanica,  New  Caledonia,  the 
Marquesas,  and  the  Society  Islands  (under  French  protec- 
tion) ;  in  South  America,  French  Guiana ;  and  in  the  West 
Indies,  Martiniqueand  Guadaloupe;  to  which  must  be  added 
the  two  small  islands,  St.  Pierre  and  Miquelon,  situated  N. 
of  Newfoundland.  The  tot.il  area  of  the  territories  belong- 
ing to  France  is  not  far  from  1,000,000  scjuare  kilometres, 
and,  together  with  Franco  proper,  1,50(1.000  square  kilo- 
metres, or  580,000  square  miles — viz.  nearly  ^th  part  of  all 
the  land  of  the  globe. 

II.  Physical  Geography.  1.  The  Surface. — The  sur- 
face of  France,  considered  in  general,  presents  a  plane, 
gently  inclined  from  S.  W.  to  N.  W. ;  that  is,  from  the  Alps 
and  the  Pyrenees  to  the  Atlantic  Ocean.  To  the  E.  a  loug 
depression  cuts  this  plane  ;  it  is  the  valley  of  the  Rhone,  on 
whose  western  side  rise  the  Cevennes,  from  which  the  waters 
of  the  three  great  basins  of  Franco  flow  in  an  almost 
parallel  directiitn.  Thus,  the  orographic  system  of  the 
country  is  composed  of — 1,  an  outer  belt  of  chains,  com- 
prising the  Vosj;cs,  Jura,  Alps,  and  Pyrenees;  2,  an  inner 
belt,  comprising  the  Cevennes  anil  their  continuations: 
and  3,  the  ramifications  issuing  from  the  Cevennes,  and 
comprising  the  group  or  central  plateau  separating  the 
basins  of  the  rivers  which  flow  to  the  Atlantic. 

The  TW/es  stretch  from  N.  to  S..  parallel  with  the  Rhine, 
for  a  length  of  2()0  kilouietres.  Their  summits  are  round- 
ed, and  generally  covered  with  turf;  now  and  then  the  rock 
juts  through.  Their  sides  are  clad  with  magnificent  forests 
of  beech  and  fir.  The  southern  part  of  the  Vosges  is  the 
highest;  its  average  elevation  is  1000  mt-tres;  the  highest 
peaks  are  Guebwillor  (1426  metres)  and  Giromagny  (1250 
metres).  The  northern  part,  from  the  neck  of  Saverne  to 
the  group  of  the  Palatinate,  rises  hardly  more  than  600 
metres;  the  principal  passes  of  this  chain  are  those  of 
Saverne,  Sainte  Marie  aux  Mines,  Bussang,  and  the  pic- 
turesque SchUicht.  The  Vosges  are  separated  from  the 
Jura  Mountains  by  a  considerable  depression,  with  the 
vale  of  Valdieu,  which  the  strategists  call  the  pass  at  Bel- 
fort,  and  which  forms  one  of  the  principal  thoroughfares 
by  which  to  pass  the  frontier  of  France. 

The  Jura  Monntains  are  principally  composed  of  lime- 
stone, called  Jurassic;  they  are  only  partially  French. 
Less  rude  and  not  so  richly  wooded  as  the  Vosges,  they 
have  more  plastic  grandeur.  Instead  of  the  rounded  sum- 
mits, we  meet  here  long,  parallel  ridges,  which  support  three 
galleries  of  plateaus.  The  general  direction  of  these  ridges 
is  a  curve  concentric  with  the  general  curve  of  the  Alps, 
and  on  the  line  of  this  curve  are  found  the  depressions  of 
the  lakes  of  Leman,  Neuchatel,  and  Bienne  ;  which  cir- 
cumstauce  has  given  rise  to  the  belief  that  the  Jurassic  re- 
gions were  lifted  and  wrinkled  by  the  same  force  which 
made  the  Alps  emerge.  These  wrinkles  present  along  their 
course  many  traverse  breaks,  forming  picturesque  fissures 
which  are  called  "  cluses,"  and  which  serve  as  outlets  for  the 
streams  which  form  in  the  intervals  between  the  wrinkles. 


The  .Jura  group  rises  from  France  towards  Switzerland  ;  its 
highest  peaks,  from  which  the  view  extends  uninterrupti-dly 
to  the  splendid  snow-curtain  of  the  Alps,  are  the  Cret  de  la 
Neige  (1723  metres),  the  Reculet  (1720  metres),  the  Dole 
(1681  metres),  and  the  Great  Credo  (1090  metres);  its 
length  from  the  RhOno  to  the  Rhine  is  300  kilometres  (12-i 
miles). 

The  Al^is  form  the  great  arc  of  a  circle  which  surrounds 
Northern  Italy  on  three  sides.  The  French  ])art  of  the 
Alps  has  a  length  of  about  450  kilometres  (280  miles),  and 
consists  of  the  Pennine,  Graian,  Cottian,  and  Maritime 
Alps.  The  Pennine  Alps,  whose  Celtic  name  means  "the 
high  Alps,"  extend  from  St.  Gothard  to  Mont  Blanc,  whose 
beautiful  group  supports  28,200  hectares  of  glaciers,  and 
whose  highest  peaU.  white  with  snow,  rises  4810  metres, 
and  surpasses  all  other  mountains  in  Eurojie,  not  only  in 
height,  but  also  in  beauty.  The  Graian  Alps,  whose  Celtic 
name  means  **  the  rocky  tops,"  contain  the  Little  St.  Ber- 
nard and  teraiinate  at  the  road  of  Mont  Ceuis,  which  for- 
merly was  the  principal  p.assage  across  the  AI])S.  but  which 
now  has  been  superseded  by  the  remarkable  tunnel  through 
Mont  Cenis  (12.200  metres'long).  The  Cuttian  Alps  extend 
to  the  pyramid  of  Mont  Viso  (3810  metres),  and  form  an 
!  acute  angle,  at  whose  head  stands  Mont  ThaI)or  (3212  me- 
tres). The  Maritime  Alps  terminate  at  Col  di  Tenda.  after 
I  describing  a  large  arc  of  a  circle,  with  the  concavity  turned 
towards  Italy. 

Towards  Italy  the  slopes  of  the  Alps  are  abrupt.  In 
'  Franco  they  pngect  long  and  powerful  arms  toward  the 
I  Rhone — namely,  the  Alps  of  Valais.  whose  nucleus  is  form- 
ed by  the  Buet ;  the  Alps  of  Faucigny  and  Chablais ;  the 
Alps  of  Savoy,  with  the  beautiful  group  of  the  Great  Char- 
treuse; the  Alps  of  Dauphine,  which  communicate  with 
the  Pelvoux  and  its  immense  glaciers,  whose  highest  peak 
is  called,  quite  poetically,  La  Barre-dcs-Eerins  (4103  me- 
tres), and  with  Bevoluy,  a  dull  and  gloomy  group;  the 
Alps  of  La  Mauriennc ;  and  finally  the  Alps  of  Provence, 
which  contain  Mont  Ventoux  in  the  N.,  the  mountains  of 
Lcs  Maures.  with  their  june-covered  summits,  and  those 
of  L'Estcrel,  which  are  of  volcanic  origin,  and  overlook 
the  beautiful  city  of  Nice. 

The  Pifi-euees  are  inferior  to  the  Alps  ;  they  are  one-third 
lower,  not  so  vast,  and  quite  of  a  difi'erent  aspect.  They 
stand  like  high  walls,  with  sharp,  conical  summits,  sepa- 
rated by  very  high  passes ;  they  extend  from  W.  to  E..  and 
to  the  N.  project  a  regular  series  of  buttresses  and  vales, 
one  very  similar  to  the  other.  The  ridges,  generally  insuper- 
able, are  more  pointed  and  more  austere  than  tliose  of  the 
A1])S  ;  eternal  snow,  however,  is  more  rare.  The  principal 
peaks,  most  of  which  are  outside  of  the  line  of  the  water- 
shed, are,  in  the  eastern  Pyrenees,  Mont  Canigou  (2786 
metres);  in  the  central  ^\vrenee3,  Pic  de  Corlette  (2920 
metres),  Cylindre  du  Marborc  (3322  metres),  Maladetta 
(3404  metres),  the  highest  peak  in  the  whole  chain,  Mont 
Perdu,  and  the  Pic  du  Midi  de  Bigorre(2909  metres);  and 
in  the  western  Pyrenees,  Vignemale  (3298  metres)  and  Pic 
du  Midi  d'Ossau  (2967  metres). 

The  main  body  of  the  Pyrenees,  composed  of  granite, 
schist,  and  limestone,  extends  over  a  length  of  350  kilome- 
tres (217  miles),  and  with  a  breadth  of  100  kilometres  (60 
miles)  in  the  centre,  and  of  50  kilometres  at  the  extremities. 
From  the  centre  proceed  the  long  ranges  of  hills  which, 
curiously  arranged  like  a  fan.  separate  the  valleys  of  the 
Gaves.  From  the  Pic  de  Corlette  issue  two  secondary  chains, 
the  Corbieres.  of  which  the  southern  is  high,  pointed,  and 
granitic,  and  the  northern  fiat  and  calcareous. 

This  chain  is  continued  by  the  Cevennes,  which  begin 
at  the  neck  of  Naurouze,  and  extend  over  a  length  of 
475  kilometres  (295  miles).  They  are  divided  into  the 
southern  Cevennes.  which  are  rocky  and  granitic  chains 
whose  principal  peak  is  L'Aigoual  (1568  metres)  ;  the  cen- 
tral Cevennes,  which  comprise  the  mountains  of  Gev.audan 
and  Vivarais,  and  whose  most  remarkable  jieaks  are  the 
Gcrbier  de  Jonc  (1562  metres),  the  M^zenc  (1766  metres), 
and  the  Lozere  (1702  metres);  and  finally  the  northern 
Cevennes,  which  again  are  subdivided  into  the  mountains 
of  Lyonnais,  Beaujolais,  and  Charolais,  which  fall  to  an 
average  lielght  of  550  metres. 

To  the  N.  the  Cevennes  are  continued  by  the  Cote  d'Or, 
which  produces  the  finest  wine  in  France,  the  plateau  of 
Langres.  and  the  Faiicilles  Mountains,  which  communicate 
with  the  Vosges.  N.  of  the  Faucilles  Mountains  extend 
the  plateaus  of  Lorraine,  L'Argonne,  with  its  famous  de- 
files, and  the  Ardennes,  covered  with  forests  and  deeply 
cut  by  the  streams  which  traverse  them.  Between  the  Ar- 
dennes and  the  sea  stretch  the  plains  of  Flanders  and  the 
fertile  and  well-cultivated  plains  of  Artois  and  Picardy, 
which  are  continued  westward  to  the  sea  by  the  plains  of 
Caux. 

To  the  W.  of  Cote  d'Or,  whose  average  height  is  500  me- 
tres, is  found  a  small  granitic  group,  elevated  from  SOD  to 
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1*00  metres,  which  is  called  Morvan  ;  oa  accuunt  of  its  stra- 
tegical position  it  is  considered  the  citadel  of  France.  Still 
more  westerly,  and  N.  of  iho  Loire,  stretches  the  immense 
plain  of  the  Beauce,  the  vast  granary  of  France.  Between 
the  Uoauce  and  Finistt^ro  are  the  heights  of  Porcho  and 
Maine,  from  which  a  double  granitic  range  traverses  Bre- 
tagne  from  E.  to  W.  N.  of  Maine  iiro  the  graceful  and 
fertile  hills  of  Lower  Xormandy,  and  finally  the  peninsula 
of  Cotentin,  terminating  in  Cape  do  la  Hague  and  the  high 
hills  which  enclose  the  naval  port  of  Cherbourg, 

Between  the  Loire  and  the  Garonno  are  the  remarkable 
summits  of  the  central  group  which  in  remote  ages  gcp- 
arated  the  gulf  of  tlio  Seine  from  that  of  the  Garonno, 
This  group  comprises  very  different  chains:  the  granitic 
mass  of  the  Margcride,  from  1100  to  IflOO  metres  high;  the 
mountains  of  Auvergne,  whoso  highest  peak  is  the  Plomb 
du  Cantal  (iSoS  metres),  an  old  volcano,  and  in  the  centre 
the  groups  of  Ci^zalUer  and  Mont  l)ore,  which  contain  tho 
Puy  de  Sancy  (ISSG  metres),  tho  highest  peak  in  Central 
and  Xorthcrn  France,  and  which  project  towards  tho 
N.  W.  a  granitic  spur,  tho  mountnins  of  Lower  Auvergne, 
and  towards  tho  N.  tho  chain  of  the  Pays,  a  curious  line 
of  old,  extinct  volcanoes,  now  covered  with  verdure,  but 
whose  craters  are  still  distinguishable,  as  are  also  the  im- 
mense streams  of  lava,  which  in  tho  country  itself  are 
called  cheircs.  Puy  do  Dome  (1165  metres)  and  Puy  do 
Pariou  are  tho  most  remarkable  of  these  volcanoes — the 
one  on  account  of  its  height,  tho  other  on  account  of  its 
form.  With  the  mountains  of  Lower  Auvergne  connect  the 
granitic  mountains  of  Limousin,  which  attain  their  greatest 
height  in  Mont  do  Meymac  (978  metres)  and  Alont  Odouze 
(Uj I  metres),  and  which  from  that  i)oint  slope  down  through 
the  sterile  phiteau  of  Millevache  to  Mont  Jargean  {9J0  me- 
tres). The  central  group  contains  several  secondary  ridges  : 
to  tho  N.,  a  chain  whoso  elevation  seldom  surpasses  1000 
metres,  though  in  a  few  points  it  reaches  1000  metres.  It 
is  divided  into  the  mountains  of  ^''ehxy  (liasaltic),  Forcz 
(granitic),  and  Maileleino  (porphyrilie),  and  runs  off  from 
the  mountains  of  Vivarai.s,  forming  a  high  barrier  between 
the  Loire  and  tho  AUicr.  To  the  N.  W.  the  granitic  moun- 
tains of  La  Marche  citmmunieato  with  Mont  Odouzo.  To 
the  3.,  and  detaching  itself  from  the  chain  at  Mont  Lozere, 
stretches  tho  vast  region  of  tho  Causses,  high  calcareous 
plateaus  deeply  cut  by  tho  valleys  of  the  Tarn,  Lot,  and 
Aveyron.  These  plateaus,  Causae  de  Sauvctcrre,  Causse 
Mejean,  the  Black  Causse,  Causse  do  Sevcrac,  de  Concourcs, 
tho  plateau  of  Larzac,  and  Causae  de  Quercy,  comprise 
nearly  the  whole  of  the  old  province  of  Roucrgue.  To  tho 
S.,  finally,  are  tho  mountains  of  Aubrac,  a  granitic  group 
slightly  connected  with  the  mountains  of  Margeride. 

Corsica  is  traversed  from  N.  to  H.  by  a  chain  of  high 
mountains  whose  most  elevated  summit  is  Monto  Rotondo 
(27*ii  metres). 

2.  Jfifdrof/raphi/. — The  flowing  waters  form  in  France 
seven  principal  basins — namely,  those  of  tho  Seine.  Loire, 
Garonne,  Rhine,  Maas,  Scheldt,  and  Rhone.  In  the  first 
three  basins,  those  situated  in  the  interior  of  the  great  arc  of 
a  circle  formed  by  the  Pyrenees,  Cevennes,  and  Ardennes, 
tho  water  runs  towards  tlie  X.  W.  to  the  English  Chan- 
nel and  the  B:iy  of  Biscay;  in  tho  next  three,  situated  to 
the  X.  of  the  Faucillcs  and  the  Ardennes,  it  runs  northward 
to  the  Xorth  Sea,  and  in  the  basin  of  the  RhOno  it  runs 
southward. 

France  possesses  more  than  200  streams  which  are  fit  for 
navigation  or  flotation  of  craft.  Their  length,  as  far  as 
utilized,  is  11,000  kilometres  {0300  E.  m.),  of  which  8800 
kilometres  (oJOO  E.  m.)  are  used  for  navigation.  The  prin- 
cipal rivers  in  the  h'tnhi  of  the  Srhie  are  the  Seine,  which 
waters  Paris,  Rouen,  and  Hilvre,  where  it  forms  a  vast  estu- 
ary, and  its  aflluents — to  the  right,  tho  Aube.  Miirne,  and 
Oisc,  with  its  feeder  the  Aisne;  and  to  the  left,  the  Yonno 
and  the  Etirc.  Among  the  secondary  basins  belonging  to 
that  of  tho  Seine  are  those  of  the  Souime  and  the  Orno.  In 
the  bitilii  tif  the  Loin-,  fiow  file  Loire,  which  ])as9es  by 
Ncvors,  Orleans,  Blois,  Tours,  Xantes.  and  Sf.-Xa/aire,  and 
its  aftluents — from  tho  right,  flic  Maine:  and  from  tlie  left, 
tho  Allier,  Cher,  Indrc,  and  Vienne.  Tho  Vilaino  forms  a 
secondary  basin,  and  beeomes  navigable  at  Rennes.  In  the 
hattin  i\f  the  diintnur,  wo  find  the  Garonne,  \\'liich,  after  its 
junction  with  its  principal  atlluent,  the  Dordogne,  forms 
the  beautiful  river  (Jironde.  im  whoso  borders  stands  Bor- 
deaux. Its  principal  tribularies,  tho  Tarn,  L(»t,  and  Dor- 
dogne, join  it  on  the  right  side.  To  this  baf*!n  belong  thoso 
of  tlie  Charente  and  the  Atlour,  which  latt'Tpiissi-.-j  by  Tarbes 
and  Bnyonne.  In  ihr  tmniu  nf  thr  Svhrliir.iUv  Seh'ebU  iind 
its  iiOluenf,  the  Searjio,  /n  the  httttin  nf  the  Mmtn,  the  Maiis, 
whieh  in  Franco  is  callccl  tlie  Meuse,  nn<l  which  recoive«  at 
Xamur.  from  tho  left,  tho  Sanibre.  In  the  baiiin  «/  the  Hhhie, 
the  Ubine.  which  is  navigable  from  BMe  to  (he  sea,  and  runs 
through  Strasburg,  .Muinz,  (■obleiilz,  and  Cologne.  In  tho 
Netherliinds  it  di\'ides  into  -fveral  briinehe.'*,  of  which  tho 


two  principal  ones,  tho  Lech  and  the  Waal,  mix  their 
waters  with  those  of  the  Maas.  Its  principal  affluent,  the 
Moselle,  waters  Metz,  and  receives  the  Meurthe,  which 
passes  through  Xaney.  /n  the  httnin  <»f  the  lih/tnr,  the 
Rhone,  which  traverses  Lake  Lemnn  and  waters  (Jeneva 
and  Lyon  ;  it  receives  from  tlie  right  the  Stionc,  which  is 
greatly  increased  by  the  waters  of  the  Doubs.  It  then  pro- 
ceeds towards  the  Mediterranean,  where  it  forms  its  vast 
marshy  delta.  S.  of  Lyon  its  principal  affluents  are  tho 
Isi^re,  DrAme,  and  Durance,  which  carry  to  it  nearly  all  the 
water  flowing  into  Franco  from  the  Alps.  To  the  same 
system  belong  the  basins  of  the  Var  and  the  Audc. 

Besides  these  groat  streams,  several  regions  must  be  no- 
ticed whieh  are  naturally  covered  with  ponds.  They  are 
tho  Sologne  and  the  Brenno,  S.  of  tho  Loire;  the  Dombes, 
E.  of  Lyon  :  and  tho  great  marsh  of  Lower  Poitou. 

The  coast  of  the  Xorth  Sea  is  low,  partly  marshy,  and, 
down  to  the  mouth  of  the  Somme,  bordered  with  a  line 
of  dunes,  broken  only  by  Capo  Gris-Xez,  which  forms  the 
nearest  approach  to  Englanil.  Along  tho  English  Chan- 
nel the  coast  of  Xormaudy  is  bordered  by  cliffs  whieh,  cut 
and  beaten  in  every  direction  by  the  sea.  rise  to  the  height 
of  2o0  metres,  and  run  along  to  Cape  de  la  Ilevc,  AV.  of 
whieh  tho  coast  opens  to  the  estuary  and  bay  of  the  Seine. 
Then  conies  a  lino  of  low  and  very  dangerous  rocks,  after 
which  comes  the  sandy  and  marshy  estuary  of  Carentan, 
which  touches  the  peninsula  of  Cotentin.  This  peninsula, 
flat  in  its  southern  Jiart,  rises  to  the  X.  between  the  points 
of  Barfleur  and  La  Hague,  where  its  coast  attains  a  height 
of  IJO  metres.  In  the  angle  formed  by  the  peninsula  of 
Cotentin  and  the  northern  coast  of  Finistere  lies  the  bay  of 
Mt.  St.  Michel,  remarkable  for  the  cxcejitional  height  of 
its  tides  (16  metres),  and  defended  to  the  X.  by  the  English 
islanils  of  Jersey,  (Juernsey,  Alderney,  and  Sark.  Tho 
passage  between  these  islands  and  the  coast  is  very  dan- 
gerous to  navigate.  The  whole  northern  coast  of  Finistere 
is  strewn  with  dangerous  reefs  extendingto  Pt.  St.  Mathicu, 
which  forms  the  extremity  of  Bretagne.  At  this  point  the 
coast  suddenly  retreats,  and  forms  the  vast  nuulstead  at 
tho  head  of  which  stands  the  naval  port  of  Brest.  From 
Brest  to  L'Orient.  whieh  also  is  a  naval  port,  the  coast 
is  lower,  but  still  hilly.  Remarkable  is  the  small  gulf  of 
Morbihan,  stutlded  with  low  islands,  and  the  peninsula  of 
Quiberon.  Then  comes  tho  mouth  of  the  l^oire,  and  between 
the  Loire  and  tho  Charente  a  succession  of  dunes  and  ex- 
tensive marshes.  Along  the  coast  from  Finistere  to  the 
Charente  are  situated  tho  islands  of  Ouessant  (Ushant), 
Groix,  lielle  lie,  Xoirmoutiers,  Yen,  Rh*"-,  and  Oleron. 
Farther  S.  the  ocean  receives  the  Gironde,  which  is  deep 
and  broad,  like  an  arm  of  the  sea.  From  the  (Jirondo  to 
Spain  the  coast  is  traced  as  a  straight  line  bordered  by  vast 
dunes,  which  are  broken  only  to  the  right  of  the  basin  of 
Arcaelion  and  at  the  mouth  of  the  Adour. 

Along  the  Mediterranean  tho  western  coast  is  low,  and 
its  gracefully  rounded  heads  conceal  a  series  of  marshes,  of 
which  the  most  important  are  those  of  Than  and  Mauguio, 
but  especially  that  of  Berrc,  whieh  separates  Marseille 
from  the  mouth  of  the  Rhone.  At  Marseille  the  coast 
rises,  and  from  hero  to  the  Italian  frontier  it  presents  a 
picturesque  and  much-indented  line  of  headlands  and 
bays.  The  road  beyond  tho  llytires  Islands,  around  tho 
so-called  Corniche,  is  admired  by  all  tourists.  The  tide, 
so  strong  on  the  shores  of  the  ocean,  is  very  insignificant 
on  those  of  the  Mediterranean. 

The  western  coast  of  Corsica  is  steep  and  abrupt,  tho 
eastern  low  and  marshy. 

.3.  Climate. — The  mean  tem(iera{ure  of  France  is  12A  de- 
grees Centig..or  65°  Fahr.  To  tlie  AV.  the  isothermal  lines 
are  raised  northwanl  by  the  heating  innuence  of  the  south- 
westerly winds  anil  the  (iulf  Stream:  to  the  1').  they  are 
lowered  wlien  removed  from  tlicsc  influences.  Rain  is  fre- 
quent and  more  abundant  on  the  western  coasts  anil  in  tho 
mountainous  regions  (li.'i  inches  on  the  Atlantic  border  :  2;J 
inches  in  Paris;  'Mi  inches  in  Morvan:  10  to  16  inches  on 
the  slopes  of  the  Alps  and  Pyrenees).  Although  the  climate 
is  generally  temjierate  and  mild,  it  nevertheless  presents 
five  difl"erent  types,  whieh  are  called  the  Sequanian  (from 
tho  S'riiif),  Vosgian,  Rliodanian,  Mcditerraneuu.  and  Giron- 
din.  The  Sequanian  climate  reigns  X.  of  tlie  Loire;  its 
mean  temperature  is  62°  Fahr.— in  winter  ;iS'^  F.,  in  sum- 
mer ('.0°  V.  The  prevailing  winds  are  W.,  S.  AV.,  and  S. ; 
tho  first  two  are  rain-bearing.  The  A'osgian  climate  is 
more  extreme;  its  mean  temperature  is  ly**  F. ;  rain  is  less 
frequent.  The  mean  temperature  of  (he  Khodiinianelimnto 
(the  valley  of  thi>  lUiAm'l  is  62'^  F.,but  the  hot  and  tliy  south- 
ern winds  (sirocco  or  foehn).  alternating  with  tlie  cold  north- 
ern, produce  sudden  changes  in  the  temperature.  Ruin  is 
abundant  in  the  Alps.  The  .Mediterranean  elimale  is  wanner, 
its  menu  tempirature  liring  67°  F.  The  summer  is  hot  and 
ilrv  :  the  nutniiiu  is  rainy,  and  disagreeable  on  account  of 
the  cold  and  itnpetuuus  X.  I',  wind  called  the  mistral.    Tho 
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climate  in  general  is  milder  in  the  winter  and  hotter  in  sum- 
mer than  the  Sequanian  climate.  N.  AV.  and  S.  W.  winds 
alternate,  and  produce  rapid  changes  in  the  atmosphere. 

III.  AGiiiriLTLriiE. — France  presents  four  agricultural 
belts,  which  traverse  it  from  S.  W.  to  N.  W. — namely,  that 
of  the  olive,  bounded  bv  a  line  which  connects  the  foot  of 
the  Corbiercf?  with  the  Alps  of  Dauphin^  ;  that  of  the  maize, 
whose  northern  boundary  runs  from  the  island  of  Oleron  to 
the  middle  of  the  A'osge?  ;  that  of  the  vine,  which  ceases 
at  a  line  drawn  from  the  mouth  of  the  Loire  to  the  source 
of  the  Oise;  and  N.  of  this  line  the  belt  of  the  apple  tree. 
The  system  of  small  holdings  prevails  in  France,  the 
average  size  being  lOi  hectares;  the  largest  number  of 
great  holdings  is  found  in  the  central  part  of  the  country. 
The  cultivation  of  cereals  occupies  lo, 000, 000  hectares, 
and  yields  2^0,000,000  hectolitres.  Wheat  is  produced, 
especially  in  the  north-eastern  part  of  the  country  (in  an 
average  year  7.000,000  hectares,  yielding  100.000.000  hec- 
tolitres);'spelt  (1,.'JOO,000  hectolitres):  rye  (2,000.000  hec- 
tares, 25,000,000  hectolitres);  barley,  in  the  same  regions 
as  wheat,  but  on  poorer  soil  {1.000,000  hectares.  20,000.000 
hectolitres) ;  oats  in  the  N.  W.  (3,000,000  hectares,  75,000,000 
hectolitres);  maizo  in  the  south-eastern  and  south-western 
parts  (600,000  hectares,  10.000,000  hectolitres);  millet  in 
the  western  part  (40,000  hectares);  buckwheat  in  Bre- 
tagne,  Normandy,  and  on  the  central  plateau  (700,000  hec- 
tares, 10,000,000  hectolitres) ;  rice  in  the  southern  part,  but 
only  in  small  quantities.  Of  garden-vegetables  and  root- 
crops  there  are  raised  the  true  potato  (1.200,000  hectares, 
producing  100,000,000  hectolitres),  cultivated  over  the 
whole  territory;  kidney  beans  (200,000  hectares);  broad 
beans  (150,000  hectares),  and  in  smaller  quantities  peas 
and  lentils.  Vegetables  arc  raised,  especially  around  the 
large  cities  (there  are  1300  kitchen-gardens  around  Paris). 
The  beet-root,  cultivated  especially  in  the  N.  E.,  occupies 
130.000  hectares,  and  produces  44,000,000  quintals,  from 
which  more  than  200,000  tons  of  sugar  are  extracted.  Of 
textile  plants,  flax  and  hemp  occupy  200,000  hectares. 
Of  oil-seeds,  colza,  rape,  and  poppy  cover  300.000  hectares, 
which  yield  3,500,000  hectolitres  of  seed.  The  olive  of 
Southern  France  gives  the  best  table>oil;  from  that  p.art 
of  the  country  come  also  madder,  saffran,  and  other  dye- 
stuffs.  Tobacco  is  cultivated  in  several  establishments 
under  the  superintendence  of  the  state,  which  holds  a 
monopoly  of  this  product  (about  250,000  quintals).  The 
natural  meadows  (Bretagne,  Normandy,  the  coasts,  and  the 
mountains)  cover  5,000,000  hectares,  and  produce  15,000,000 
tons  of  hay.  There  are  also  artificial  meadows,  in  which 
clover,  lucerne,  and  grass  are  sown  (2,700,000  hectares), 
and  common  pasturages  in  the  mountains  (6,000,000  hec- 
tares). One  of  the  most  important  resources  of  France  is 
the  vine  (2,500,000  hectares  in  78  departments,  producing 
60,000,000  hectolitres  of  wine,  of  which  one-third  is  for  ex- 
portation). The  production  falls  into  seven  groups — Bur- 
gundy, Bordelais.  Champagne,  Rhone,  the  central  part  of 
the  eouutry,  Charente,  and  the  southern  part.  Charentc 
produces  liy  the  distillation  of  its  wines  the  most  excel- 
lent brandies.  Other  products  of  the  vine  are  table-grapes 
and  the  raisins  of  Provence. 

The  northern  part  of  the  country  produces  excellent  cider 
and  perry,  the  quantity  amounting  to  one-tenth  of  that  of 
the  wine.  The  manufacture  of  beer  is  important  in  the 
northern  and  north-eastern  parts  and  in  Lyon,  the  quan- 
tity amounting  to  one-eighth  of  that  of  the  wine.  Fruits 
are  largely  exported — apples  and  pears  from  the  N., 
oranges,  lemons,  and  pomegranates  from  the  S. ;  excel- 
lent peaches,  strawberries,  and  currants  are  grown  near 
Paris;  apricots  in  the  central  part;  cherries  near  Paris 
and  the  coasts  of  the  Channel.  Dried  fruits — pears,  apples, 
prunes,  figs,  almonds,  and  nuts — come  from  the  central  and 
southern  regions. 

Of  trees  important  to  industry.  Franco  possesses  the  wal- 
nut, olive,  and  chestnut  (Corsica,  Provence  and  the  central 
plateau),  whose  wood  is  used  for  cooperage  and  the  fruit 
for  food;  the  white  oak  and  the  mulberry,  so  important  for 
the  silk  cultivation  in  the  basin  of  the  Rhone.  The  forest 
trees  are — of  hard  wood,  oak.  elm,  ash.  hornbeam,  beech, 
chestnut,  etc.;  of  soft  wood,  alder,  poplar,  aspen,  willow, 
birch,  etc.:  of  resinous  wood,  fir,  larch,  and  pine.  There 
are  in  France  8.500,000  hectares  of  forest  (in  the  N.  E., 
in  the  Alps,  the  Laudes,  and  the  Pyrenees). 

France  possesses  of  live-stock  .3,500,000  horses,  800,000 
asses  and  mules.  12,000,000  horned  cattle,  30,000,000  sheep, 
1,500,000  goats,  and  5,000,000  swine.  The  other  domestic 
animals  are  rabbit?  in  the  surroundings  of  Paris;  turkeys, 
ducks,  geese  in  Orne.  M.aine.  and  the  vicinity  of  Toulouse: 
pigt'ons,  and  especially  chickens.  The  value  of  the  annual 
production  of  eggs  and  poultry  amounts  to  100,000,000 
francs,  of  which  production  28  per  cent,  is  for  export. 

The  value  of  the  annual  production  of  honey  and  wax 
in  France  amounts  to  24,000,000  francs;  there  are  about 


3,000,000  hives.  The  silkworms  furnished,  before  the 
prevalence  of  disease  among  them,  25,000  tons  of  cocoons. 
The  production  of  game — hares,  partridges,  wild-ducks, 
rabbits,  pheasants,  roebucks,  wild-boars,  etc. — amounts  to 
one-third  of  that  of  poultry.  Martens,  foxes,  otters,  and 
other  beasts  and  birds  yield  furs  and  feathers  to  the  value 
of  30,000,000  francs  a  year. 

The  fisheries  are  very  important.  The  trade  in  sea-fish 
exceeds  60.000,000  francs  a  year.  The  oysters  of  Cancale 
and  Marennes  are  much  esteemed,  but  the  beds  are  nearly 
exhausted.  For  pisciculture  there  was  formerly  an  excel- 
lent establishment  at  Hiiningen  ;  it  is  now  carried  on  at 
Concarneau,  and  by  its  aid  the  oyster  production  in  the 
basin  of  Areachon  has  been  developed  eunsiderably. 

Of  the  53,000,000  hectares  of  French  soil  onc-ha'lf  is  un- 
der tillage,  of  which  three-fourths  are  in  cereals,  one-fifth 
is  in  artificial  meadows  and  industrial  plants,  and  one-fifth 
in  fallow.  More  than  one-fifth  is  in  natural  meadows  and 
pasturage,  one-twentieth  iu  vineyards,  one-fifth  in  orchards, 
woods,  and  forests,  and  the  rest  in  roads,  private  grounds, 
etc.  The  relative  value  of  the  products  was  in  1869  near- 
ly 5,000,000  francs  fur  cereal  grains  and  straw.  2,000,000 
for  hay  and  pasturage,  1,500,000  for  industrial  plants, 
1,500,000  for  beverages,  and  6,000,000  for  domestic  animals, 
of  which  one-third  of  the  value  was  in  horses,  one-half  in 
horned  cattle,  and  one-tenth  in  sheep. 

IV.  IxDUSTRV. — 1.  Miniiiff  Indiixtrij. — Granite  occurs  es- 
pecially in  Cotentin,  the  Chausey  Islands,  and  several 
points  of  Bretagne,  in  the  Vendee,  Limousin,  the  Alps,  and 
the  Vosges.  Among  the  volcanic  products  are  noticeable 
the  basalt  of  Auvcrgue  and  the  porphyry  of  Corsica,  Var, 
and  Epinal.  Excellent  slate-quarries  are  found  in  the  vi- 
cinity of  Angers.  Bayonne  gives  feldspar  and  asphaltum 
from  the  elay-sehist  of  Ain.  France  is  rich  in  marbles  for 
building  purposes.  The  most  remarkable  quarries  are  at 
Boulogne,  Maubeuge,  and  Givet  in  the  N. ;  at  Le  Mans 
and  Sable  (Sarthe)  in  the  W. ;  at  Cbomerac  (Ardeche).  La 
Droix  (Cute  d'Or),  Chatillon  (Loiret),  and  several  other 
places  in  the  central  part  of  the  country:  at  Campan,  St.- 
Beat  (a  beautiful  white  marble).  Castera-Verduzan  (a  beau- 
tiful yellow  marble),  and  Caunes  in  the  Pyrenees,  at  Gre- 
noble in  the  Alps,  at  Laveline  in  the  Vosges,  and  at  Corte 
in  Corsica.  A  fine  lithographic  stone  is  found  at  the  Vigan 
(Gard).  Different  kinds  of  freestone  abound.  The  most 
beautiful  are  those  found  in  the  vicinity  of  Paris,  at  Creil 
(Oise),  Crouy  (hard),  Bourgogne  (very  fine),  Euville  in 
Lorraine,  etc.  Chalk  is  found  at  Rouen,  Meudon  (in  the 
vicinity  of  Paris),  Troyes.  and  in  Touraine,  etc.  Of  siliceous 
materials,  France  produces  the  excellent  millstones  from  La 
Fert€-sous-Jouarre.  a  repository  of  3000  hectares,  yielding 
3500  stones  a  year.  These  stones  have  a  wide  fame ;  re- 
markable are  also  those  from  Lesigny  (Creuse),  Bergerac 
(Dordogne),  etc. ;  and  the  sandstone  of  Fontainebleau,  with 
which  Paris  is  paved,  and  of  the  Vosges  Mountains.  The 
best  plaster  is  that  from  the  vicinity  of  Paris;  the  best'ce- 
ment  comes  from  Boulogne,  Vassy  (Yonnet,  Pouilly  (C6te 
d'Or),  and  Grenoble.  Besides  the  common  potter's  clay, 
which  is  found  everywhere,  a  finer  sort  of  clay  is  found  at 
Gien  and  Limoges,  from  which  a  celebratedy«'ie»ce  is  made. 
Porcelain  clay  is  found  at  St.-Yrieix.  France  produces 
both  rock-salt  and  sea-salt.  The  former  is  found  especially 
in  Lorraine,  near  Nancy,  and  in  the  Jura,  at  Salins  and  at 
Lons-le-Saulnier  ;  the  second  is  produced  from  salt-marshes 
on  the  Atlantic  from  the  mouth  of  the  Loire  to  the  Gironde, 
and  on  the  coast  of  the  Mediterranean.  The  annual  pro- 
duction exceeds  500,000  tons. 

Of  mineral  and  thermal  springs  there  are  four  groups: 
1,  that  of  the  Vosges,  generally  chalybeate  (Plombieres, 
Bussang,  Luxeuil.  and  Bourbonne-les-Bains) ;  2,  that  of 
the  Jura  and  the  Alps,  chloric  and  sulphurous  (Salins  and 
St.-Gcrvais  in  the  Jura.  Aix-les-Bains  in  Savoy,  Allevard- 
Uriage  in  Dauphin6,  Condillac  and  Montelimart  in  the 
valley  of  the  Rhone,  and  Aix  in  Provence) ;  3,  that  of  the 
centre,  whose  waters  generally  are  chalybeate  and  carbon- 
ated, and  rise  from  the  volcanic  group  of  Auvergne  (Evaux, 
Neris,  Pougues,  Bourbon-l'Archambault,  Vichy  (the  most 
important  thermal  spring  in  France,  especially  for  bowel 
complaints),  St.-Galmier,  Vals.  Royat,  Mont  Dore,  Ealaruc, 
Bourboule.  and  Chaudes-Aigues) ;  4,  that  of  the  Pyrenees, 
whose  waters  generally  are  sulphurous  ( Am61ie-les-Bains, 
Ax,  Bagneres-de-Luchon,  Bareges  (the  strongest  sulphur 
spring  in  France),  Bagneres-de-Bigorre,  St.-Sauveur,  Cau- 
terets,  and  Eaux-Bonnes).  Besides  these  four  groups  must 
be  mentioned  the  sulphur  springs  of  Enghien  in  the  vi- 
cinity of  Paris  and  of  Bagnoles  (Orne),  the  chalybeate 
springs  of  Forgcs-les-Eaux  (Seine-Inf6rieure),  and  the  fa- 
mous springs  of  St.-Amand. 

France  is  poor  in  metals  with  the  exception  of  iron.  Ar- 
gentiferous lead  is  found  at  Pontgibaud  (Puy-de-Dorae), 
Vialas  (Lozcre),  etc.;  copper  in  the  Alps  and  Corsica; 
zinc  in  small  quantities  in  Gard  and  the  Pyrenees;  man- 
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gaDe8eatRomaD^cho(Sfidne-ct-Loirc);  antimony  in  Hauto- 
ho\ro,  Cantal,  and  Corsica;  nickel  in  srnjil!  quantitie!*  in 
Isfiro  (Lcs  Chulant-hcs);  tin  in  Limousin  and  liretagnc; 
gold-dust  in  tlie  sand  of  the  Rhone,  but  not  in  sufficient 
quautitie-i  to  make  the  extraction  remunerative  ;  iron  pyrites 
lor  .sulphuric  acid  is  hirgoly  worked  in  (Jard,  Ardecho, 
llhoiie,  and  Vosj^es.  The  total  value  of  these  several  pro- 
ducts is  6,500,000  francs,  of  which  :!,5O0.UU0  are  for  lead 
alone.  The  importation  of  ;;old  and  silver  amounts  to 
700.000.OUO  or  800,(100.000  francs  ;  that  of  copper,  lead,  tin, 
and  ziii'-  to  100,000.000  francs. 

In  isij.  France  produced  about  900,000  tons  of  coal 
and  110,000  tons  of  pig  iron,  and  consumed  1.000,000  tons 
of  enal  and  110.000  tons  of  jiig  iron.  In  IStiO  she  pro- 
duced 12,000.000  tons  of  coal  and  nearly  1,500,000  tons  of 
pig  iron.  In  the  last  half  century  the  consumption  of  coal 
h:is  increased  tenfold  aufl  that  of  ])ig  ir<in  a  hundred-fold. 
Anthracite  is  mined  in  Uautes-Alpcs  and  Frejus  in  Var; 
lignite  in  Aisno,  Manosque,  and  Aix  in  Provence  (200,000 
tons);  and  peat  in  the  Pas-de-Calais,  Somme,  Aisne,  Oise, 
Seine-et-Oisc,  Vosges,  and  Jura.  The  alluvial  districts  of 
Seine-Inf6rioure,  the  valley  of  OJresivaudan,  in  Isere  and 
Marais  de  Fos  ( Bouches-du-RhGne),  100,000  tons.  The  col- 
lieries, numbering  51(0  and  comprising  an  area  of  more  than 
5500  sq.  kilometres,  are  located  in  71  basins  and  distributed 
in  four  groups:  I.  That  of  the  N.,  which,  on  Ilie  northern 
slope  of  the  Ardennes,  comprises  tlie  beautiful  basin  of  Va- 
lenciennes (Anzin,  Denain,  Aniche,  Douai,  etc..  probably 
stretching  as  far  as  the  Houlonnais),  and  which  yields  one- 
fourth  of  the  whole  pmduction.  2,  That  of  the  E.,  which 
was  very  imporlant  before  the  war  of  1S70,  but  of  wJiich 
only  a  few  cttllieries  at  Uonchamp  ( Ilaute-Saone)  have  re- 
mainc'l  in  Frt-nch  possession.  3,  That  of  the  centre,  which 
extends  from  the  foot  of  the  Morvan  and  arouml  the  gran- 
itic districts  of  tiie  jentraj,  plateau.  Its  mines  are  numer- 
ous and  often  very  rich:  Kpinae,  100,000  tons;  lilanzy  and 
Montchanin,  700,000  tons;  Dieuze,  100.000  tons ;  La'cha- 
peIlc-sou3-I>un ;  Aliun,  Commentry,  7SO,000  tons;  Bert, 
Fins,  St.-Eloy,  Urassac,  etc.  In  the  great  basin  of  the 
Loire,  yielding  one-fourth  of  the  whole  i)roduclion,  are 
Rive-de-Gicr,  Firminy,  St.-Etienne,  where  the  heaviest 
seam  attains  a  thickness  of  12  metres;  Iho  basin  of  Alais 
(IJess^ges,  I'orte,  La  (irand-Combo,  etc.);  Ht.-Gervais  and 
Graisscsac  (l.>0,000  tons);  Carmaux  (100,000  tons);  Au- 
I  bin  (600,000  tons).     4,  That  of  the  W.,  from  the  foot  of 

I  the  granite  of  the  Vend<''C  and  of  Maine.  Here  are  found 
the  mines  of  Vouvant  and  Chantonnay  ;  the  basins  of  the 
Lower  Loire  (100.0110  tons),  Maine  ( 100,000  tons),  Coton- 
tin.  and  Littry.  liesidcs  these  four  groups,  the  collieries 
of    La    Tour-du-Pin    and    the    Drac    must    bo   mentioned 

(100,000). 

Iron  ore  is  not  oftt-n  found  in  Franco  in  veins  (Vosges  and 
Pyrenees),  but  more  fr(M|ui'ntIy  in  beds  (carbonate  of  iron 
in  the  coal-regions,  oxide  of  iron  in  the  .Jurassic  regions, 
cretaceous  iron  in  Lo  Crcusot,  in  Frnnchc-Conitfi,  Is5ro, 
Ardiiclic,  ami  Aveyron) ;  and  oftencst  as  alluvia!  or  bog  ore 
(Ardennes,  Champagne,  IJourgogne.  Franchc-Conite,  IJerri, 
Poitou,  Perigord.  and  Landcs,  where  it  is  found  in  lu-ds  of 
I  a  thickness  of   .*J0   metres).     The    iron-mines,   numbering 

I  about  240,  comprise  an  area  of  1200  sq.  kiloniiitres,  and 
'  yield  annually  ;{,OOO,000  tons  of  raw  ore.  Tiic  principal 
deposits  arc  those  of  Vassy  (  llautc-iMarne  ),  yielding 
500,01)0  tons  a  year;  Ch3,tillonnais,  which  form  a  l)elt 
stretching  through  three  departments ;  Fra'nche-('omt6, 
which  arc  »ituat<-d  between  Langres,  Vesoul,  Resanpon, 
and  I>ijon  :  of  (he  department  of  Cher,  which  are  the  richest 
in  Francf.  ami  yicM  one-lifth  of  the  whole  production. 

The  maniifacluri' of  ]»ig  iron  and  steel  is  increasing  in 
Fruricc.  In  1S70,  1,000,000  tons  of  pig  iron  and  about 
■10.000  tons  of  steel  were  manufactured. 

2.  Afnnii/»ii-iiiriiuf  /mltittn/.  —  Hydraulic  motors  are  man- 
ufactured especially  in  Paris,  where  all  kinds  of  industry 
are  united,  and  in  Chartrcs,  Kssonncs  (Seine-et-Giso). 
Steam-engines  are  manufactured  at  Paris,  Rouen,  Havre. 
Lille.  Sl.-Quentin,  Lyon.  Marseille,  and  Xiiutcs.  In  IS20, 
France  possessed  only  65  steam-engines;  in  IS  10,  2f;00  ; 
and  now  about  20,000.  The  number  of  movable  and  fixed 
motors,  taken  together,  amounts  to  20,000,  with  a  power 
equal  to  that  of  67.'>,0()0  horses.  Agricultural  machines 
arc  made  in  Paris,  Liancourt  (Oise),  Nancy,  Meaux.  Or- 
If-ans,  and  Rourges.  Spinning  and  weaving  machines  aro 
made — for  coKon,  in  Paris,  Rouen,  and  St.-t^uentin  ;  for 
flax,  in  Lille;  for  wool,  in  Koubaix,  ICtbeuf,  L<JUvior8,  and 
Sedan;  for  silk,  in  Lyon  and  .St.-Chamond  ;  for  hosiery, 
in  Nimofl.  Sewing-machines  are  made  in  i*aris  and  Lyun. 
Machine-tools  are  niiide  in  I'aris,  St.-ItcniH,  Rouen,  Creu- 
8ot,  etc.;  tools  for  naval  woodwork,  in  Hflvro.  Metallic 
wares  arc  made  in  Paris,  Villedieu  (Manche),  ami  Guise 
(Aisne).  Hardware  is  nui'lf  for  tocds  in  Paris  and  St.-_ 
Ktienne;  for  buildings,  in  ( 'liarleville  (  Anlenries ),  L'Aiglo 
(Ornc).    Hugh's  (Mure);    for  the   hou.schulil.  in    Paris  and 


Ijillc.    Arms  aro  manufactured  at  Paris,  ChUtollerault,  St.- 
Etienne,  Charlcville,  Tulle,  etc. 

Alcohol  is  made  from  wine  (500.000  hectolitres)  at  Ile- 
rault  and  Charentes,  and  from  beet-root  (1,000,000  liecto- 
litres)  in  French  Flandrc.  Chemicals  aro  manufactured 
in  Paris  and  its  vicinity,  at  Lille,  St.-Gobain.  Rouen,  Cher- 
bourg, Lyon  (dyestuffs),  Montpellier,  Marseille.  Bordeaux, 
etc.  The  consumption  of  sulphuric  acid  in  France  is  50,000 
tons.  Oils  arc  made  from  olives  in  Provence,  Roussillon, 
and  Southern  Langucdoc ;  from  nuts,  in  Charente  nnd  Dor- 
dogne;  from  colza  and  flax-seed,  in  Flandre ;  from  rape- 
seed,  at  Caen  and  in  Franchc-Comt6.  Candles  and  other 
chandlery  products  aro  made  at  Paris,  Lyon,  Montpellier, 
Marseille,  and  Lille;  soaps,  at  Marseille,  Nantes,  Havre, 
Amiens,  Rouen.  Elbcuf,  Rheims,  and  Lyon  ;  toilet  soaps, 
at  Paris;  hair-dressing  articles,  at  Givet,  Paris,  Chateau- 
Renault,  and  Grenoble  j  glue,  in  Flandre,  at  Paris,  and 
Givet. 

Milling  is  carried  on  extensively  at  Corbcil  (Seino-ct- 
Oise),  between  the  Beauce  and  the  Brie,  the  two  great 
wheat-fields  of  France ;  at  Gray,  Poitiers,  Marseille, 
Ililvrc,  etc.  The  so-called  pdtcs  d'ltalic  are  uiado  espe- 
cially in  Paris,  but  also  in  Marseille,  Lyon,  Clermont- 
Ferrand. 

Of  preserved  food  may  be  mentioned  the  sardines  of 
Bretagne,  the  meat-pies  of  Nerac,  the  pastries  of  Toulouse, 
the  brandy-pickles  of  Troves,  Lyon,  Aries,  and  Ilayonne, 
and  the  preserved  viands  of  Xantes,  Bordeaux,  Marseille, 
and  Mons.  Cheese-making  is  much  developed  in  France. 
The  most  famous  kinds  of  cheese  are  the  Maroilles,  Brie, 
Camembert,  Ncuchatel,  Livarot,  Pont-l'EvOque,  and  Is- 
igny  ;  those  of  Jura  resemble  the  gruyere  of  Switz-erland  ; 
the  Septmoncel  and  Mont  d'Or  cheeses  are  made  of  goat's 
milk.  The  manufacture  of  bcct-root  sugar  is  carried  on 
especially  in  the  N.  W.  (Paris,  Lille,  Valenciennes,  Bouai, 
Arras,  Peronne).  More  than  200,000  tons  of  sugar  arc 
produced  from  roots  grown  in  France ;  the  total  pro- 
duction is  ;!25,000  tons,  of  which  225,000  tons  are  con- 
sumed in  the  country.  The  raw  sugar  from  the  colonies  is 
refined  at  Marseille,  Bordeaux,  Nantes,  and  Havre.  Con- 
fectionery is  principally  made  in  the  great  cities;  the  con- 
fections of  Verdun  and  the  jellies  of  Bar-le-Duc  may  be 
mentioned.  Liqueurs  are  distilled  at  Paris,  Chartreuse, 
and  Cette.  In  the  Vosges  excellent  cherry  brandy  (Kirsch- 
wasser)  is  made.  Chocolate  is  manufactured  in  Paris, 
Noisiel,  Bayonne,  and  the  Nord.  Vinegar  is  made  in  Cha- 
rente and  Orleans;  mustard  is  ]»repared  extensively  in 
Paris,  Bordeaux,  and  Dijon;  drugs  mainly  in  Paris. 

Cotton  iSVnj/'f. — 120.000  tons  of  cotton  are  annually  im- 
ported. It  employs  7,000,000  spindles  and  150,000  looms. 
The  territory  in  which  this  industry  is  carried  on  may  be 
divided  into  four  regions:  ],  that  of  the  E.,  formerly  com- 
prising Alsace,  is  now  nearly  confined  to  the  valleys  of 
Lorraine,  especially  at  Senones  (Vosges),  tt)  which  may  bo 
added  Bar-le-Duc,  Nancy,  and  Troyes;  2,  that  of  Nor- 
mandy, whose  principal  market  is  Rouen;  the  factories 
aro  at  Rouen,  tjisors,  Evreux,  Falaise,  Flers  (Drue),  and 
in  the  district  around  Cholet ;  ;i,  that  of  the  N.,  whose 
most  important  market  is  St.-Quentin,  antl  whose  most 
extensive  factories  are  at  Amiens,  which  annually  produces 
100,000  pieces  of  cotton  velvet.  Lille.  Tourcoing,  lloubaix, 
etc. ;  4,  that  of  Lyonnais,  whoso  centre  is  Tararo  and  Ro- 
anno  and  Vichy.  The  manufacture  of  printed  calicoes  is 
now,  since  1870,  confined  to  Paris  and  Rouen. 

Linrns. — Of  textile  plants,  hemp  and  fiax  arc  indigenous 
in  France.  Tlie  prorluction  and  importation,  whose  value 
amounts  to  60,000,000  francs,  einitloy  more  llian  fi;ii>.000 
looms.  This  industry  is  principally  located  in  the  norlhern 
part  of  the  country.  In  Flandrc  (Lille  and  its  environs, 
Arinentieres.  Dunkerque  (Dunkirk),  for  veils;  Valenciennes 
and  Cambrai  for  laces;  Abbeville  for  spinning,  -Amiens  for 
plain  stutfs  ;  St.-Quentin  for  damasks,  etc.).  In  Normandy 
and  Maine  (  Lo  Mans  for  coarse  stufls;  Laval,  Fresnay-sur- 
Sartlie,  Aleufon,  Lisieux,  Vinioufiers  for  sheetings;  Viro, 
Bernay,  Angers,  and  Cholet  for  hiindkerchiefs ;  Ililvre, 
Angers).  In  Bretagne  in  the  linen  manufactures  of  Lnn- 
drrneau.  Besides  these  there  aro  some  points  in  Iho  Vosges, 
B^arn,  and  Dauphin6  where  this  industry  is  prosecutoiL 

U'lio/^Ji".— Besides  the  indigenous  produce,  Franco  im- 
ports annually  wool  (o  the  aiiMuint  ol  200,000,000  francs. 
its  manufiicluro  is  carried  on  in  seven  regiuns :  I,  That  of 
the  N. — Rouliaix  and  Tourcoing  for  fancy  guudd  ;  Culcau- 
('ambr^sis,  Fourmies,  ami  Sains  lor  merinues  ;  St.-Quentin 
nnd  Guise  for  light  sluft's;  Amiens  for  velvet;  U'l'lrecht 
and  Abbeville  for  heavy  cloths  ;  Mouy  for  furniture  cloths. 
2,  That  <d'  Normantly  (Elbeuf  and  ianiviers  for  heavy 
cloths,  Lisieux,  Vire,  etc.).  3,  That  of  Ardennes  (Sedan 
for  fine  cloths,  Rheims).  4,  That  of  the  K.  (Niincv).  5, 
That  of  Is^re  (Vienne).  6.  That  of  Langucdoc  ( I.nd^ve 
for  heavy  cloths,  Bcflarieux,  CareasHonne.  Ma7.ani«l,  Meinlr, 
etc.).     7,  That  of  the  centre  (Limoges  fi>r  Ilantiels;   Cha 
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teauroux  and  Romorantin  for  army  cloths;  Orleans  for 
blankets,  etc.)-  Shawls  are  made  at  Paris  and  Lyon; 
tapestries  (besides  the  celebrated  Gobelins  at  Paris)  at 
Beaiivais,  Aubusson.  Nimes.  Koubaix,  and  Tourcoing. 

SUks. — It  is  principally  in  the  valley  of  the  Rhone  that 
silks  are  manufactured,  as  it  is  the  region  of  the  silkworm. 
Besides  the  indigenous  produce,  France  imports  annually 
raw  silk  to  the  value  of  over  100,000,000  francs.  The 
winding  and  spinning  are  done  principally  in  Ardeche. 
Bronie,  Vaucluse,  Gard.  and  H^rault.  For  weaving  Lyon 
and  the  department  of  the  R^ione  are  the  most  noted  places 
(120,000  looms):  next.  St.-Eticnne  and  St.-Chamond  (rib- 
bons and  brocades).  Nimes  (light  stuffs),  Tours  (furniture 
silks).  Lace  is,  made  at  Alen^on,  Bayeux,  Caen,  ChantiUy, 
Bailleul,  Lille.  Arras,  Hirecourt.  employing  100,000  women. 

Tulle  is  principally  made  in  Calais.  St.-Pierre-les-Calais, 
and  Lyon  ;  embroidery  in  Nancy  and  in  the  Vosgcs ;  small 
wares  in  Lyon  and  Paris.  Hosiery  is  manufactured  in 
Truyes,  the  whole  of  Champagne,  Amiens  (woollen,  25,000 
hands),  Falaise,  Lyon,  and  Ximes  (silk).  Straps  are  made 
in  Rouen  and  Paris ;  buttons  in  Paris  and  Creil.  In  drapery, 
making  up,  and  modes  Paris  is  the  principal  centre  ;  her 
products  are  very  remarkable,  and  are  exported  to  the  value 
of  hundreds  of  millions.  Hats  come  especially  from  Paris. 
but  also  from  other  great  cities  (felt  hats  from  Aix) ;  kid 
gloves  from  Paris  and  Grenoble;  boots  from  Paris,  Bor- 
deaux, and  Marseille.  In  jewelry  no  place  in  France,  and 
perhaps  none  in  the  world,  can  rival  Paris,  which  also 
manufactures  watches,  though  this  industry  has  another 
very  important  centre  in  Besan^on.  where  the  mounting  of 
the  pieces  manufactured  in  the  Jura  Jlountaius  is  done. 
Perfumery  is  made  in  Paris  and  in  Provence. 

V.  Commerce.  1.  Means  of  Communication. — The  roads 
of  France  are  divided  into  three  classes — national  roads, 
maintained  at  the  expense  of  the  state,  and  extending  36,000 
kilometres  (  21.740  E.  m.) ;  departmental  roads,  maintained 
at  the  expense  of  the  departments,  and  extending  46,000 
kilometres  (27,960  E.  m.)  :  and  parochial  roads,  maintained 
by  the  communes,  and  subdivided  into  three  grades,  of  which 
the  first  extends  76,000  kilometres  (40.004  E.m.),  the  second 
76,000  kilometres  (46,604  E.  m.),  and  the  third  340.000  kilo- 
metres (211,270  E.m.).  Only  the  last  gradeof  the  last  class 
is  on  the  natural  soil. 

The  water-roads,  on  which  the  interior  navigation  takes 
place,  comprise  the  navigable  courses  of  the  rivers,  extend- 
ing 9400  kilometres  (6S40  E.  m.),  and  the  canals,  extend- 
ing 4800  kilometres  (2980  E.  m.).  The  first  French  railroad 
was  constructed  in  182S,  from  Andrezieus  to  St.-Etienne 
and  Lyon  :  horses  were  used  on  this  road  until  1832,  when 
the  first  locomotive  .was  employed.  The  next  railroad  was 
that  from  St. -Germain  to  Paris.  The  real  system  of  rail- 
ways was  commenced  in  1847  ;  its  actual  length  is  16,000 
kilometres  (9940  E.  m.),  its  proposed  length  20,000  kilo- 
metres (12,430  E.  m.).  These  railways  have  cost  6  mil- 
liards, of  which  the  state  paid  one,  and  they  are  worked  by 
companies  which  have  a  lease  on  them  for  99  years,  at  the 
end  of  which  term  they  become  the  property  of  the  state. 
There  are  six  great  companies — namely,  that  of  the  West, 
the  North,  the  East,  the  Paris  Lyon  and  Mediterranean, 
the  Orleans,  and  the  South  :  and  23  small  ones,  which  only 
work  1360  kilometres  (940  E.m.l.and  of  which  the  princi- 
pal are  those  of  Charentcs.  Vendee.  Orleans.  Chalons,  etc. 
All  the  great  companies,  with  the  exception  of  that  of  the 
South,  have  the  heads  of  their  lines  in  Paris,  where  they 
are  connected  by  belt-lines.  The  trafRy  on  the  French  rail- 
ways amounts  to  100,000,000  passengers,  the  larger  part 
of  whom  travel  less  than  20  kilometres  (12^  E.  m.),  and 
38,000.000  tons  of  merchandise,  which  generally  travels 
more  than  160  kilometres  (93  E.m.).  The  receipts  amount 
to  700,000.000  francs,  of  which  one-third  is  for  passengers. 
The  traffic  conveying  merchandise  on  the  water-roads  is 
about  one-half  of  that  on  the  railways.  The  steam  naviga- 
tion in  the  basin  of  the  Seine  is  equal  to  that  in  all  the 
other  basins  together. 

The  post  and  telegraph  follow  the  great  roads  of  com- 
munication. Both  are  regulated  by  the  state.  The  first 
transports  annually  about  700,000.000  articles,  letters, 
postal  cards,  etc.  (360,000.000  letters).  The  postage  of  a 
letter  is  Of.  26.  of  a  postal  card  Of  16.  But  this  institution 
docs  not  offer  to  the  public  the  s.ame  facilities  for  sending 
printed  matter,  etc.  as  it  does  in  other  countries — for  in- 
stance, England.  The  telegraph  conveys  more  than 
3,000.000  messages  of  an  average  price,  for  France,  of 
Of.  60,  over  30,000  kilometres  of  lines  (18,640  E.  m.i. 

The  traffic  on  the  sea  is  not  prosperous.  The  number  of 
vessels  has  remained  stationary  for  about  thirty  years, 
though  their  tonnage  has  been  doubled.  The  effective  force 
of  the  commercial  fleet  (with  the  exception  of  craft  em- 
ployed in  the  fisheries  of  the  coast)  is  16.600  vessels,  of 
about  1,000.000  tons  burden.  The  general  movement 
amounts  to  more  than  16,000,000  tons.    The  coasters  make 


annually  76.000  voyages  ;  the  ports  in  which  the  coasting 
trade  is  most  active,  are  Marseille,  HS.vre,  Bordeaux, 
Nantes,  Rouen,  Dunkerque  (Dunkirk).  Cette.  Aries,  Tour- 
nay,  Charente.  and  Libourne.  The  ])urts  for  the  equipment 
of  fishing-vessels  are  Gravelines.  Boulogne.  Bieppe  for  her- 
ring; Douarnenez  for  sardines ;  Granville  for  f)ysters.  The 
great  sea-traffic  which  exists  between  France  and  England, 
and  between  France,  Italy,  Turkey,  Spain,  and  Russia, 
starts  partly  from  Marseille  and  llavre.  ports  of  first  rank, 
and  partly  from  Bordeaux,  Nantes,  and  Dunkerque,  porta 
of  second  rank.  The  cod-fishery  employs  600  vessels,  but 
for  several  years  no  whaling  fleet  has  been  equipped. 

2.  Money  and  Measures. — The  great  Revolution  of  1789 
gave  France  the  metrical  system,  so  admirably  founded  in 
reason,  and  now  adopted  by  the  greatest  part  of  conti- 
nental Europe.  The  basis  is  the  metre — that  is  to  say,  the 
Tggq^ggg*^^  part  of  the  quadrant  of  the  meridian  passing 
through  Paris  (according  to  measurements  made  at  the  end 
of  the  eighteenth  century  by  French  astronomers),  and  the 
scale  is  arranged  in  accordance  with  the  decimal  system. 
The  French  money  basis  is  the  Franc  (which  see).  The  mints 
of  Paris  and  Bordeaux  produce  yearly  from  200,000,000  to 
400,000,000  francs  in  coin,  chiefly  in  gold.  Before  1870, 
Franco  possessed  4i  milliards  of  money.  Besides  the  or- 
dinary commercial  paper,  which  is  used  principally  in  the 
great  financial  and  banking  establishments  of  Paris.  Franco 
employs  bills  on  the  Banque  de  France,  an  institution  whose 
credit  is  equal  to  that  of  the  state,  and  which,  through  the 
central  bank  of  Paris  and  the  80  provincial  banks,  discounts 
about  6  milliards  a  year,  and  puts  into  circulation  bills  of 
its  own  to  the  amount  of  2  milliards.  In  May,  1874,  tho 
balance  of  tho  bank  showed  a  deposit  of  3,226.000,000  francs. 

3.  Interior  Commerce. — The  interior  commerce  of  France 
circulates  annually  more  than  29  milliards.  The  increased 
facilities  for  communication  have  served  to  increase  the  in- 
terior commerce:  thus,  the  number  of  letters  has  increased 
fivefold  since  1830.  Besides  tho  great  cities,  in  which  the 
retail  business,  and  the  manufacturing  centres,  where  tho 
wholesale  business  is  carried  on,  there  are  throughout  the 
whole  of  France  periodical  markets  much  frequented  by 
the  agricultural  population.  The  most  important  of  these 
markets  are  the  cattle-market  of  La  Villette  in  Paris,  tho 
fair  of  Guibray  near  Falaise,  and  that  of  Caen,  where 
there  is  a  large  trade  in  horses. 

4.  Foreign  Commerce. — The  general  commerce  of  France, 
with  the  exception  of  that  of  the  jirecious  metals,  com- 
prises more  than  S  milliards,  of  which  4  are  for  impor- 
tation and  more  than  4  for  exportation ;  half  a  century 
ago  it  did  not  exceed  1  milliard.  It  takes  place  mostly  by 
sea.  That  of  the  precious  metals  exceeds  generally  1  mil- 
liard, of  which  700,0011,000  are  for  importation.  The  special 
trade  transit  and  storage  comprise  5|  milliards,  of  which 
2|  are  for  importation,  and  3  for  exportation;  the  impurta- 
tion  of  natural  produce  and  raw  nmterials  for  manufactu- 
ring amounts  to  2  milliards,  that  of  other  materials  and 
objects  of  consumption.  800,000,000. 

France  draws  silk  (worth  350,000.000)  from  China,  Japan, 
Bengal,  the  Levant,  Italy;  cotton  (from  200.000,000  to 
426,000.000)  from  the  U.S.,  India.  Egypt.  Turkey;  wool 
(260.000,000)  from  Australia,  the  Cape  of  Good  Hope.  La 
Plata,  Turkey,  the  Levant,  Germany,  and  finer  sorts  from 
Spain  and  Southern  Russia:  flax,  hemp,  and  jute  (from 
30,000,000  to  90.000.000),  the  first  from  Belgium,  Russia, 
England,  Germany;  the  second  from  Italv  and  Russia; 
the  third  from  India;  hides,  skins,  and  peltry  (100,000,000) 
from  La  Plata,  Brazil,  Australia,  Russia,  and  Germany. 

Commodities. — France  imports  sugar  (100.000,000)  from 
her  colonies,  and  to  some  extent  from  Mauritius,  the  An- 
tilles. Brazil:  coffee  (80,000.000)  from  Brazil.  India,  the 
Greater  Antilles,  Peru,  A'enezuela;  tobacco  (20,000,000) 
from  the  U.  S.,  the  Greater  Antilles,  Algeria,  and  Turkey ; 
cocoa  (10,000.000)  from  Brazil.  Antilles,  Peru,  Venezuela; 
vanilla  (1.600.000);  spices  (4,000.000):  gums  (8,000.000) 
from  Senegal,  Etrvpt,  Turkey  ;  bark  (6.000,000)  from  tropi- 
cal America  and  the  U.  S.  ;  dyewoods  (12.000,000)  from 
Central  America,  Brazil,  Senegal :  indigo  (20,000,000)  from 
India,  Java,  the  Antilles,  and  Guatemala. 

France  imports  copper  (46,000.000)  from  England,  Peru, 
Chili,  the  U.  S.,  Spain.  Russia;  lead  (16,000,000)  from 
Spain,  Italv,  Algeria,  England;  zinc  (18.000.000)  from  the 
Netherlands.  Belgium,  Prussia;  tin  (10.000,000)  from  the 
Netherlands.  England,  India,  Peru:  iron  (10,000.000)  from 
England.  Prussia,  Belgium,  Sweden:  sulphur  (6,500,000) 
from  Sicily;  coal  (100,000.000)  from  Belgium,  Prussia, 
England;  petroleum  (16,000,000)  from  the  Levant  and 
the  U.  S. 

Building  timber  (130.000.000) :  pine  is  received  from  the 
N.  of  Europe.  Switzerland,  Germany;  oak  from  the  V.  S., 
Austria,  and  Belgium.  Among  other  materials  for  manu- 
facturing industry,oil-seed8  (60.000,000  ).tanow  (20.000.000) 
from  the  same  countries  as  hides;   olive  oil  (30,000,000) 
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from   Italy;  fat  oils  (10,000,000)  from  Germany;  potaeh 
(8,000,000)  from  America,  Italy,  and  the  Xcthcrlands. 

Animals  ( 7J. 0(10, 000)  come  from  (icrmanv,  liulgium, 
Snitzerlanil,  Italy  :  lurtilizcr.i  (20,000,000)  from"  Peru,  Chili, 
La  Plata,  Russia,  (iermany,  Ikljiiiim ;  seed  corn  (25,000,000) 
fnim  Kn^rland,  (Jcrniany,  ami  lliu  U.  S. :  eggs  of  silkworms 
(IO.I)(M),000)  from  China  and  Japan;  timber  from  Germany 
and  the  Scandinavian  countries. 

France  imports  salt  lish  (20,11110,000),  cheese  (18,000,000), 
fruit  (20,000.000),  rice  (10,000,0110),  salted  and  smoked 
meat  (o,0lin,000),  hops  (1,5011,000).  The  importation  of 
cereals  varies  from  .•JO.OOU.OOU  to  300,000,000,  and  takes 
]ilacc  from  .Southern  Russia.  Egypt,  .\lgevia,  and  the  L'.  S. 
Horses  (10,000,000)  como  from  Germany,  England,  and 
lielgium. 

The  importation  of  manufactured  articles  forms  only  one- 
fourteenth  of  the  whole,  and  comiirises  woven  fabrics  (wool, 
40.01111.0110;  \U\  and  hemp.  11.1111(1,1100;  cotton,  15,000,000; 
silk,  10,01111,000;  hair,  5,51111,0(10)  from  England,  (iermany, 
Helgium,  .Switzerland,  and  Ilalv;  yarn  (wool,  1,1100,000; 
cotton,  7,000.000;  tla.x.  2,0011,000)  from  England,  lielgium, 
and  Germany  ;  mattings  and  plaitwork  from  the  same  coun- 
tries and  from  Russia:  straw  hats  (10,000,(100)  from  Italy, 
Peru,  and  llrazil :  feathers  (5,000,000)  frcjni  England,  Ger- 
many, Italy,  Algeria,  Egypt,  and  La  Plata;  inaehincs 
(12,1100,000)  and  tools  (5,500,000)  from  England,  lielgium, 
ami  Germany;  watches  (3,000,000)  from  .Switzerland,  Ger- 
many, and  ICngland, 

Expovtu. — These  consist  chiefly  of  manufactured  articles, 
the  value  of  which  amounts  to"l. 600.000,000;  that  of  the 
total  exportations  to  .3  milliards.  It  comprises  woven  fabrics 
(silk.  120,000,000;  wool,  335,000,000;  cotton,  05,000,000; 
flax  and  hemp,  25,000,000)  to  Germany,  the  I".  S,,  Spain, 
and  Switzerhind;  yarn  (cotton  and  wool,  20,000,000  ;  linen, 
21,000,000)  to  the  same  countries;  articles  of  toilet  (furnish- 
ing goods,  120,000,000;  jnodes,  20,000,000;  perfumery, 
15,000,000)  to  .America,  England,  Belgium,  .Spain,  and  the 
Levant;  chemicals  (00,000,000)  to  Belgium;  mailder  and 
indigo  (20,000,000)  to  lielgium,  Spain,  Switzerland,  Itiilv, 
and  England  ;  drugs  (10,000,000) ;  soap  (6,000,000),  stearino 
and  candles  (5,0110,000),  sugar  (100,000,000)  to  Turkey, 
the  Levant,  England,  and  Italy  ;  toys,  haberdashery,  etc. 
(200,000.000)  to  Englanil,  Belgium, '(Iermany,  Italy,  and 
Spain  ;  skins  ( I  50,000,000)  to  Englanil,  Spain,  and  Tiirkey  ; 
tools  (.|0,000,flOO),inaehines(.S,000,000),and  arms  (8,000,000) 
to  England,  Italy,  Spain,  .South  America,  and  the  colonics; 
jewelry  (20,(100,00(1)  to  .America,  Turkey,  Egypt,  and  Spain; 
watches  (.1,0(10,000)  to  Italy,  the  Levant,  America ;  pajier 
(35,000,0011)  to  England.  Spain.  America,  and  Turkey  ;  pot- 
tery and  glassware  (32,000,000)  to  It;ily,  the  Levant,  Bel- 
gium, and  England ;  musical  instruments  (S,O0O,t)00)  to 
England,  the  U.  .S.,  Belgium,  and  S|iain.  Of  other  products 
are  exported,  wine  (230,000,000)  and  brandy  (50,000,000) 
to  Englancl,  Russia.  Belgium,  .Switzerland.  Italy,  Germany, 
Egypt,  Brazil,  the  U.  S.,  and  La  Plata;  textile  fibres  (silk, 
10li,(100.000  ;  cotton,  00.000,000;  wool,  30,000,000;  hair, 
25,000,000)  to  .Switzerland.  England,  Germany,  Spain,  anil 
Italy;  cereals  in  very  variable  quantities;  cheese  and 
butter  (05,000,000);  eggs  (35,000.000);  dried  vegetables 
(8,000.000);  fruit  (20,000,000)  to  England,  lii'lgitim,  and 
Austria;  oil  (10,000,000)  to  the  U.  S.,  Switzerland,  and  the 
colonies;  salt-water  tisli  (20,000,000)  to  the  V.  S.  ;  salted 
meat  (8,000.000)  to  England  ;  horses  (20,000,000)  and  cat- 
tle (30,000,00(1)  to  England,  Spain,  Belgium,  and  Italy; 
seed  corn  (30.000,000)  to  Englaml  and  Germany;  hides 
(14,000,000)10  Kngland;  oleaginous  seeds  ( 1  5,0(10,0110)  to 
England  and  Belgium;  wood  (31,000,0(10)  to  Belgium, 
Germany,  and  Spain;  madder  (12,000,000)  to  Englanil, 
the  U.  S.,  and  Switzerland  ;  eojipcr  (8,000,000)  to  England, 
Italy,  etc. 

7.  The  balance  of  importations  and  expnrtations  with  re- 
spect to  difl'erent  countries  with  which  France  holds  the 
most  important  commercial  relations  is  shown  by  the  fol- 
lowing tablo; 

ImportJi  in  rrnnoi.  Expnrts. 

England 70(i,00o,0(i()  1,000,000,000 

Belgium ;«)O,0OO,0(iO  Mi.ono.O'iO 

!Tt,iti..i  mm...  /    f>o,0(io,(Kio  (isr,9)  lo.M.rjiio.noo 

uniitaniaics ^    m.imfm  (1871)  ;i  17,000.000 

Switzerland lon,nnn,nflo  Til.nMiima 

Italy 210,1100,000  274,000,000 

Germany l(m,(KK),fl(K)  214,000,000 

S|iain  ,11.000,000  1,'.7.000.000 

Turkey i:ir,,000.0fl0  (54,000,000 

Ilussia  100,000,0(10  20,000,000 

Kwypt 71,000,000  f>7,000,000 

Brazil 82,000,000  7.'i.OOO,000 

La  Plata 7.^0()0,0OO  4!»,00o,ooo 

8.  The  transit  trade  carries  3,500,000  of  quintals,  valued 
at  800,000,000  francs.  The  temporary  importation  amounts, 
when  entering  France,  to  100,000,000,  and  whin  leaving  to 
200.000.000. 

y.  I'lii-iiim-linmcii. — Tho  most  important  arc — 


Tona.  Duty. 

Marseille I,.i00,000  1,500,000  fes, 

H.1vre 800,0*10  I,:i00,(l(j0 

Boulogne 175,000  000,000 

Uunkerquc 47.').O0O  2.30.000 

Bordeaux 900,000  430,000 

Names 433,000  lio.ooo 

Jeumont 1,500,000  11.5,0o0 

Lille 140,000  130,000 

Paris 130,000  600,000 

The  warehouses  contain  merchandise  to  the  value  of  about 
500,000.000  francs. 

VI.  The  Press  \sn  PERionic.\T,  Piblications. — The 
total  number  of  periodical  publications  (newspapers,  mag- 
azines, etc.)  is  2500,  of  which  775  are  published  in  Paris 
and  1725  in  the  provinces.  They  represented  the  following 
specialties  : 


Paris. 

Political 48 

Administration..  1-5 

Religious 58 

Military IG 

Law 31 

Srii'ntific (14 

Mi'dicine 40 

.Agriculture 32 

Industrial 32 


Provinces. 

1001 

30 

112 

112 

25 

58 

82 

120 

17 


Paris. 

Technical CO 

Commercial....  30 

l''inaucial 44 

Literary 77 

Art .12 

Modes 37 

Sports 10 

Sundry 99 


ProTinct's. 

9 
,51 

4 
65 

5 

2 

1 
44 


The  most  important  political  journals  arc  published   in 
Paris. 

A'll.  The  POPCLATios  of  France  is  increasing,  but  not  in 
so  large  a  ratio  as  that  of  other  countries  in  Europe.  About 
150  yciirs  ago  it  was  estim.ated  at  20,00(1.000,  and  at  tho 
timeof  the  Revolution  (1780)  at  25,000,000.  In  1831  it 
was  32,500,000.  and  in  1860.  38,000,000.  On  account  of  the 
loss  of  territory  occasioned  b.v  the  late  war  it  is  now  only 
30,100,000;  an  average  of  00  inhabitants  to  each  square 
kilometre.  At  the  time  of  C;esar  10,000,000  Gauls  lived 
poorly  on  a  much  larger  territory,  while  the  30,000,000 
Frenchmen  of  to-day  live  in  comparative  comfort.  Tho 
total  number  of  births  annually  is  1,000,000.  A  little 
more  than  one-half  of  the  births  are  male,  but  the  total 
number  of  women  is  a  little  greater  tiian  that  of  men  (501 
women  to  499  men).  The  number  of  deaths  annmillv  is 
850,000  ;  of  marriages  300,000,  of  which  250.000  :ire  first 
marriages.  The  majority  of  the  population  (20,000,00111  is 
settled  in  the  country ;  about  19,000,(100  live  by  agriculture. 
The  town  population  (people  who  live  in  communes  num- 
bering more  than  2000  souls)  amounts  to  more  than 
10,000,000,  of  whom  the  larger  part  follow  some  trade  or 
profession.  There  are  in  eommercial  business  aimut 
4,000,000,  The  manufacture  of  textile  fabrics,  clothing, 
toilet  articles,  and  buildings  employs  each  about  1,000,000 
hands;  next  come  the  preparation  of  food,  transportation, 
mining,  and  quari'ying,  500,000.  The  ten  de|)artments  in 
which  the  population  is  densest,  and  which  owe  their  pi-os- 
perity  especially  to  manufactures  or  commerce,  are  .^eine, 
IJouches-du-Rhone,  Rhone,  Loire,  Xord,  Loire-Inferieurc, 
(iirondc,  A'ar,  Vendee,  and  Corsica.  We  find  42  towns 
which  have  over  30,000  inhabitants;  20  number  between 
30,000  and  50,000  inhabitants— namely,  Rochefort,  Poitiers, 
B6ziers,  St.  Denis,  Bourges,  Dunkirk,  L'Orient,  Cherbourg, 
Clermont-Ferrand.  Troyes,  Avignon,  Boulogne,  Caen,  Gre- 
noble, Toureoing,  Dijon,  Tours,  Lc  ^laiis,  Orleans,  Besan- 
f on  ;  13  between  50,000  and  70,000  inlialiitants — iiaTnely, 
Nice,  Rcnnes,  Nanc.y,  Limoges,  Angers,  Montpellier.  Xiincs. 
Brest.  A'ersaillcs,  Toulon.  Rheims.  Roubaix.  and  Havre; 
8  with  more  than  100,000  iuhaj)itants — namely,  Rouen 
(1(12,0001,  Paris  (1,851,292),  St,-Kticnne  (lll,0O(i),  Nantes 
(119.000),  Toulouse  (125,000),  Lille  (158,000),  Bordeaux 
(194,00(1),  Marseille  (313,000),  and  Lyon  (323,000). 

The  length  of  life  has  increased  in  Franco  in  a  very  re- 
markable degree,  probabl.v  on  account  of  the  development 
of  the  industry  and  agriculture  of  tho  country.  The 
a\'erage  lifetime,  which  was  28  years  in  1789.  is  now  37 
years.  The  race  is  strongest  and  most  robust  in  the  N. 
and  N.  E. 

With  respect  to  religions,  France  contains  only  a  small 
number  of  Jews  (50,000),  mostly  living  in  Lorraine  and  tho 
department  of  the  Sci'ne.  The'ooO.OOO  French  Protestants, 
mostly  ('alvinists,  live  in  Franche-romtC"  and  in  tho  S. 
(Languedoe,  Dauphin^',  Savoy,  and  Guyennc).  Tho  rest 
of  the  population  is  Roman  Catholic, 

In  ethnidogical  respects  the  French  nation  is  a  very 
mixed  race.  The  first  oecujiants  of  the  soil  did  not  form  a 
homogeneous  mass.  They  consisted  of  three  nations  :  Kym- 
ric  (.*elts,  tall  and  blonde,  in  tho  N.  E. ;  truet^clts,  small  and 
short,  in  the  centre  and  W. ;  Basques,  in  the  S.;  and  besides 
these  three  races  th.-re  was  perhaps  a  fourth  aboriginal  race, 
from  which  the  inhabitants  uf  Central  l'rani;e  may  have 
inherited  certain  traits,  and  of  which  memorials  arc  found 
in  the  eaves  and  in  the  megalithic  monuments.  This  orig- 
inal stock,  composed  of  four  parlially  unknown  elements. 
I'eceivcd  manifiild  inOucnees  from  the  successive  cimqiiering 
raoes.     Tho  Romans  ascended  along  tho  RhOne   and  de- 
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scended  along  the  Garonne ;  the  Visigoths  settled  in  the 
basin  of  the  Garonne;  the  Normans  at  the  mouths  of  the 
rivers  and  in  Normandy:  the  Arabs  in  Koussillon,  Lower 
Langncdoc,  and  Provence.  Later  on  came  the  English  into 
the  S.  W.,  and  the  Spaniards  into  Fiandre  and  Franche- 
Comt6.  And  to  these  iuUuences  must  be  added  that  of 
more  recent  immigrations.  At  the  census  of  1S66  there 
lived  on  French  soil  6^5,000  foreigners,  attracted  by  the 
beauty  of  the  climate  and  the  facility  of  living — namely, 
2ri>,060  Belgians,  107,000  Germans.  100,000  Italians.  42,000 
Swiss,  33,000  Spaniards,  30,000  Englishmen,  and  10,000 
Poles.  Thus,  the  French  nation  is  not,  properly  speaking, 
a  race,  though  the  Gallic  element  is  predominant.  From 
this  diversity  of  origin  of  the  population  it  is  a  natural 
result  that  in  certain  regions  of  the  country  the  national 
language  is  placed  in  a  sort  of  competition  with  other 
idioms.  Thus,  in  the  department  of  Nord  there  are  from 
150,000  to  200,000  persons  who  generally  nse  the  Flemish 
language.  Before  the  dispossession  of  Elsass  and  Loth- 
ringen  1,300,000  or  1,400.000  French  citizens  used  a  Ger- 
man jargon.  In  the  "W.  1.300,000  persons  sjieak  Breton, 
a  Celtic  idiom  nearly  allied  to  the  Welsh.  In  the  S.  AV. 
120,000  Basques  speak  a  language  whose  origin,  like  that 
of  their  race,  is  entirely  unknown,  unless  it  he  aboriginal. 
The  2tiO,000  inhabitants  of  Corsica  are  Italians  with  re- 
spect to  the  language  which  is  spoken  in  their  towns,  and 
which  is  to  be  distinguished  from  the  numerous  dialects 
spoken  among  their  mountains.  The  French  themselves, 
numbering  35.000,000,  make  use  of  two  great  dialects — 
ianyiie  (Vo'if,  which  is  the  proper  French  language,  and 
lanr/iic  d'oc,  which  is  rather  a  Romance  language.  But  this 
distinction  is  now  of  very  little  consequence,  as  the  inntjue 
d'oc  exists  only  in  the  form  of  a  jargon,  very  variable  ac- 
cording to  the  locality  in  which  it  is  spoken,  and  steadily 
retreating  before  its  conquering  rival,  the  langue  d'o'il. 

VIII.  COSSTITITTION  AND  ADMINISTRATION. — 1.  Adminis- 
trative Divisimifi. — The  principal  divisions  of  France  were, 
before  the  great  Revolution  of  1789,  for  administrative  pur- 
poses intendancies,  and  for  military  purposes  provinces. 
The  first  were  in  reality  the  most  important,  but  the  second 
were  the  best  known;  they  were  founded  in  the  nature  of 
things,  and  they  correspond  at  this  day  to  old  customs. 
There  were  32  great  and  8  small  governments,  forming 
what  to-day  is  called  the  "  old  provinces  "  of  France.  For 
this  organization  the  Constituent  Assembly  of  1790  sub- 
stituted the  division  into  departments,  districts,  cantons, 
and  municipalities  or  communes,  and,  somewhat  modified, 
this  division  has  been  finally  adopted,  and  is  that  still  ex- 
isting, only  that  arrondissements,  less  numerous  and  more 
extensive,  have  been  substituted  for  the  districts.  The  di- 
vision of  the  departments  docs  not  coincide  exactly  with 
that  of  provinces;  it  was  the  idea  of  the  Constituent  As- 
sembly to  break  the  provincial  traditions.  The  names  of 
the  departmeuts  have  generally  been  borrowed  from  the 
physical  geography.  Now  (in  1S75)  Franco  comprises  36 
old  provinces,  forming  ^Q  departments,  362  arrondisse- 
ments.  2700  cantons,  and  36.000  communes;  the  number 
of  the  two  last  divisions  is  subject,  however,  to  some  varia- 
tion. Tlie  following  table  gives  the  relation  between  the 
provinces  and  the  departments,  and  the  capitals  of  the 
latter. 

1.  North-West. 

Provinces.  DepartDients.  Capitals. 

Fiandre Nord Lille. 

Artois Pas-de-Calais Arras. 

Picardie Sonime Amiens. 

Normandie Seine-InfSrieure Rouen. 

Eure Evri'ux. 

Calvados Caen. 

Orne Al<  in;on. 

Manehe St.-L6. 

Bretagne Ille-et-Vilaine Rennes. 

C6tes-du-Xord St.-Brteuc. 

Finist&re Quimper. 

Morbihan Vannes. 

Loire-lnf^rieure Nantes. 

Anjou J[aine-et-Lolre An^'ers. 

Maiue Mayenne Laval. 

Sarthe Tjp  Mans. 

lie  de  France Seine-et-Oise Versailles. 

Seine Paris. 

Seine-et^Marne Mel  tin. 

Oise Beauvais. 

Aisne Laon. 

2.  North-East. 
Champagne Ardennes Mfzi^res. 

Marne Chalons. 

Aube Troyes. 

Haute-Marne Chauraont. 

Lorraine Meuse Bar-le-Duc. 

Meurthe-et-Moselle ^Tancy. 

Vosges Epinal. 

Alsace Belfort Belfort. 

Frauche-Comte Haute-Saone Vesoul. 

Doubs Besaufon. 

•Tura Lons-le-Saulnier. 


Provinces.  Deparlments.  Capitals. 

Bourgogne Aln Bourj. 

Saone-et^  Loire Macon. 

C6te-d'0r Dijon. 

Yonne Auxerre. 

3.  South-East. 

Lyonnais Loire St.-Etienne. 

Rhone Lyon. 

Dauphinfi IsOre Greuohle. 

Drome S'^alence. 

Hautes-Alpes Gap. 

Savoie Savoie Chambery. 

Haute-Savoie Annecy. 

Comtat  Venalssin Vaucluse Avignon. 

Provence Rouehes-du-Rhone Marseille, 

Var Draguignan. 

Basses- Alpes Digne. 

Corat^  de  Nice Alpes  Maritimes Nice. 

Corsica Corse Ajaceio. 

Languedoc Ilaute-Loire Le  Puy. 

Ardcche Privas. 

Loz&re Mende. 

HSrault Montpellier. 

Aude Carcassonne. 

Tarn Alby. 

Haute-Garonne Toulouse. 

Gard Nimes. 

Roussillon Pyrenees-Orien  tales Perpignan. 

Comt6  de  Foix Ari&ge Foix. 

4.  South-West. 

Guyenne  and Ilautes-PyrfnSes Tarbes. 

Gascogne _..(.rers Aueh. 

Tarn-et-Garonne Monlauban. 

Aveyron Rodez. 

Lot Cahors. 

Dordogne Perigueux. 

Lot^-et-Ciaronne Agen. 

Gironde Bordeaux. 

Landes Mont-de-Marsan. 

B6arn Basses-Pyrenees Pau. 

Augoumois Charente .\ngoul^rae. 

"AunisandSaintongeCharente-Inferieure La  Rochelie. 

Poitou Vendue La  Roche-sur-Yon. 

Deux  Sfivres Niort. 

Vienne Poitiers. 

5.  Centre. 

Touraine Indre-et-Loire Tours. 

Orl^anais Loir-et-Cher Blols. 

Eure-et-Loir Charlres. 

Loiret Orleans. 

Berry Cher Bourges. 

Indre Chateauroux, 

JJarche Creuse Gu6ret. 

Limousin Haute-Vionne Limoges. 

Corrfeze Tulle. 

Auvergne Cantal Aurillae. 

Puy-de-D6me Clermont-Ferrand. 

Bourbonnais Allier Mouiins. 

Nivernois Ni6vre Nevers. 

2.  Commiivnl  and  Depnrtmental  Administrationn. — The 
commune  represents  the  elementary  unit  of  the  territorial 
division  and  of  the  administrative  organization.  It  is  a 
part  of  the  territory  comprising  either  a  town  or  one  or 
more  villages,  with  their  annexes  and  fields.  It  is  gov- 
erned by  a  maire,  deputies,  and  a  municipal  council.  The 
maire  was  formerly  elected  by  the  municipal  council,  but 
he  is  now,  according  to  a  recent  law,  appointed  by  the  gov- 
ernment, and  chosen  as  far  as  possible  from  the  municipal 
council.  lie  is  assisted  by  one  or  more  deputies,  who  are 
appointed  in  the  same  manner,  and  who  take  his  place  in 
case  of  absence.  The  municipal  council,  of  which  the 
maire  is  the  president,  and  which  is  composed  of  from  10 
to  3G  members  elected  by  the  inhabitants  of  the  commune, 
exercise  within  the  very  narrow  limits  of  the  law  a  deliber- 
ative power  in  all  communal  affairs,  issuing  cither  decisions 
or  deliberations  or  simple  advice.  It  holds  annually  four 
sessions,  generally  of  ten  days  each.  Paris  and  Lyon 
have  special  administrations  ;  their  municipal  councils  elect 
their  presidents  and  vice-presidents.  The  prefect  of  the 
department  has  a  right  to  enter  the  council,  and  has  under 
him  the  maires  of  the  difi'erent  arroudissements  of  these 
cities;  the  maires  are  appointed  by  the  government. 

The  canton  generally  consists  of  10  communes.  It  is 
not,  properly  speaking,  an  administrative  division,  but  it 
serves  as  a  basis  for  the  election  to  the  general  council  and 
to  the  council  of  the  arrondissement.  It  is  specially  a  ju- 
diciary circumscription.  Recruiting  for  the  army  takes 
place  at  the  principal  town  of  the  canton. 

The  arrondissement  consists,  generally,  of  8  cantons. 
It  is  governed  by  an  nnder-prefect,  who  ranks  next  to  the 
prefect  of  the  department.  The  arrondissement,  however, 
in  which  the  capital  of  the  department  is  situated  is  gov- 
erned by  the  prefect  himself.  The  under-prefect  is  ap- 
pointed by  the  chief  of  the  state  (the  President  of  the 
republic).  He  is  assisted  by  a  council  of  the  arrondisse- 
ment, which  consists  of  as  many  members  as  there  are 
cantons,  but  which  plays  a  somewhat  weak  part.  It  as- 
sembles on  the  call  of  the  prefect;  it  deliberates  on  the 
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public  works,  and  it  assesses  the  direct  contributions  upon 
the  commuD^, 

The  Jepiirtaient  consists,  generftlly,  of  4  arrondisso- 
menls,  uiul  is  the  only  division  of  any  great  eousequenco 
in  an  ndiniuistrativc  point  of  view.  The  prefect,  who  gov- 
erns it,  is  appointed  by  the  President  of  the  republic  on 
the  nomination  of  the  minister  of  the  interior,  and  he  can 
be  recalled.  lie  re]>rcsento  the  government :  brings  tho 
laws  and  the  ministerial  orders  into  ccecution  :  superin- 
tends and  maintains  public  order,  and  exercises  a  sort  of 
police  inspection  over  the  towns.  He  introiluees  all  affairs 
conL-eruing  tho  department,  and  executes  the  decisions  of 
the  g'iRTal  cJuniMl  and  of  the  departmental  committee, 
within  the  limits  of  the  law.  The  deliherativo  power  per- 
tains to  the  general  council,  composed  of  as  many  members 
as  there  arc  cantons,  though  not  more  than  30,  who  are 
elected  for  nine  years  and  renewed  by  thirds.  It  deliber- 
ates and  votes  on  all  departmental  affairs  j  in  the  interval 
between  its  sessions  it  assigns  its  power  to  a  deparlmental 
committee,  which  superintends  tho  administration  of  tho 
commune.  Besides  these  two  powers  thevo  is  a  third  ad- 
ministrative power,  exercised  by  tho  council  of  the  prefec- 
ture, which  decides  on  all  demands  for  ri-duftions  in  con- 
tributions, etc.  llelief  to  the  poor  and  tho  sick  must  bo 
provided  for  by  the  commune:  tho  communal  hospitals  aro 
governed  by  a  committee  of  five  members,  appointed  by 
the  prefect  .and  prcsicied  over  by  tho  mairc.  The  arron- 
dissements  have,  generally,  hygieniccommitlres,  jihysicians 
for  infants,  committees  for  inspecting  the  drug-siiops,  etc. 
Every  department  must  have  a  lunatic  asylum. 

3.  Ariiti), — Nothing  definite  can  as  yet  bo  said  of  this 
subject,  as  at  this  moment  (June,  1874)  the  French  army 
is  in  a  state  of  reorganization.  This,  however,  is  an  out- 
line of  its  actual  but  provisional  state,  in  accordance  with 
laws  recently  enacted  by  the  National  .\ssembly  :  It  con- 
sists of  (1)  volunteers  or  re-enlisted  men.  who  form  about 
one-tenth  of  the  annual  contingent,  and  (2)  young  men 
twenty  years  of  age  and  tit  for  military  service,  whom  tho 
laws  of  recruiting  summon  annually  to  form  what  is  called 
"  tho  contingent."  These  young  men  serve  five  years  in 
the  active  army,  then  five  years  in  tho  territorial  army,  and 
at  last  six  years  in  the  reserve  of  tho  territorial  army. 
The  enforcement  of  the  new  laws  will  give,  in  time  of 
peace,  an  army  of  460,01)0  men,  and  in  timo  of  war  an 
active  army,  with  its  reserves,  of  775,000  men,  a  force  in 
garrison  of  fl  10,000  men,  a  territorial  army  (tf  .'iSO.OOO  men, 
and  reserves  for  tho  territorial  army  of  (120,000  men  ;  total, 
2,6S5,000,  In  the  same  manner  as  in  (Jermany  and  Aus- 
tria young  men  who  fill  certain  conditions  (unmarrie<l, 
scholars, etc.)  can  be  exempted  from  serving  more  than  ono 
year  of'tho  five  they  owe  to  tho  state  by  suinnitting  to  cer- 
tain examinations  an<l  by  paying  1500  francs. 

France  is  divided  into  10  military  regions,  occupied  each 
by  an  army  corps.  The  head-quarters  of  these  divisions 
are  Paris,  .\miens.  Rouen,  Le  ^I!lns,  Orleans.  ChiLlons,  Bc- 
san^on.  Bourges.  Tours,  Renncs,  Nantes,  Limoges,  Cler- 
mont-Ferrand, Lyon,  Marseille.  Montpellior,  Toulouse, 
Bordeaux,  and  .\lgiers.  Each  of  these  divisions  consists 
of  8  subdivisions.  There  are,  besides,  two  military  gov- 
ernments— those  of  Paris  and  Lyon.  Each  army  corps 
consists  of  2  ilivisions  of  infantry,  which  have  eaL-h  1  bat- 
talion of  chasseurs  ami  4  regiments,  forming  2  brigades,  1 
brigade  of  cavalry  of  2  regiments,  1  brigade  of  artillery,  2 
regiments  of  engineers  and  military  efiuipment.  Finally, 
there  are,  besides  these  10  army  corjis.  3t  regiments  of  cav- 
alry, destined  to  eventually  form  divisions  of  cavalry. 

4.  The  Nnrif. — The  French  fleet  consists  of  407  vessels, 
of  which  P>;»'.)  have  steam-jjower.  Of  this  number,  .18  aro 
ships  of  the  lino  (2  ironclad),  and  4.'!  frigates  (14  iron- 
clad). The  ppi-HimurJ  consists  of  (1),  2550  officers:  (2),  a 
body  of  mei'banics:  (.'!),  Ifi.OOO  marines,  r/cfK/firm^-nV,  ar- 
tillery, infantry  ;  (4),  a  corps  of  naval  engineers;  (5),  tho 
naval  commissariat,  analogous  to  the  intendaney  and  ad- 
ministration of  the  army:  ((')),  the  crews  (20,000  men),  re- 
cruited either  by  voluntary  enlistments  or  fruni  apnrlinn 
of  tho  army  contingent,  or  by  drafting  those  men  frnm  I  be 
seaboard  whose  niiines  aro  entered  on  the  naval  registers. 
The  nniritime  territory  of  France  is  divided  into  .5  mari- 
time arrnndisseinenls.  cominamled  by  a  maritime  prel"rct, 
who  bus  the  rank  of  vice-admiral.  The  capitals  ni  these 
five  arrondissements  are  the  five  military  ports  Cherbourg, 
Brest,  L'Orient,  Rochefort,  and  Toulon. 

5.  FiiiiinrrH. — The  budget  of  the  commune  is  prepared 
by  the  maire,  voted  by  the  municipal  council,  and  ap- 
proved by  tho  departmental  committee  of  the  general  coun- 
cil. The  departmental  budget  is  prepared  by  the  prefect, 
and  discussed  and  voted  by  the  general  coimeil.  Tho  bud- 
get of  the  state  is  prepared  by  the  ministers,  presented  by 
the  President  of  the  republic,  and  discussed,  article  by. 
article,  by  llie  National  Assembly  nne  year  in  iidvunce. 
After  the  close  of  the  inspection  which  the  budget  has  thus 


undergone  tho  accounts  arc  examined  and  verified  by  the 
court  of  accounts.  The  departmental  expenses  exceed 
350,000.000.  The  expenses  of  tho  state  are  as  follows,  the 
figures  being  approximative  : 

1.  Public  debt  and  dotations 1,209,000,000 

2.  General  service  of  the  ministries : 

Justice  .Tl.OflO.noo 

Foreign  airiire.'".""'";.: ll.OOO.tHK) 

Interior as.non.oon 

General  government  of  Algeria 2.>.iH»MiiiO 

Finances IS.OOO.ii'iii 

War  4Sii,000.ii00 

Navrand'cSonies.'."".;!." l.-il.olionoo 

Public  education,  fine  arts,  worship 9i;.nr«i,(ii}0 

Agriculture  and  commerce I'.tXHi.iioo 

Public  works 133,n'>o.oii0 

3.  Cost  of  collection ia9.im\.(m 

Total 2,525,000,000 

Tho  receipts  of  the  general  budget  come  from  the  fol- 
lowing sources : 

1.  Ordiftary  budget : 

Direct  taxes 433,000,000 

Domains  and  forests .")3.0(ni.lm0 

Indirect  taxes  and  revenues l,9-13,0(Ki,oiio 

Universities 4,0(io,iiiiO 

Algeria 20.onn,oiio 

Revenues  from  civil  pensions l.'i.OoO.ooO 

Sundry 82,000,000 

2.  Budget  extraordinary : 

Surplus  from  last  year,  foreign  indemnities,  sale 

of  rentes,  etc 5.000,000 

Total 2,525,000,000 

The  following  are  some  details  of  the  different  receipts: 
The  direct  taxes  arose  to  082,000.000,  consisting  of  land- 
tax,  350,000,000  :  personal  tax,  105,000,000;  tax  on  doors 
and  windows,  04,000,000  :  tax  on  patents,  157,000,000.  Of 
indirect  taxes  the  most  important  are — the  cnstom-house,", 
.•i07.000,000 ;  tax  on  beverages,  340.000,000 ;  salt-tax, 
9,000,000  ;  duty  on  sugar,  94,000,000  :  the  monopoly  of  tho 
state  on  tobacco,  225,000,000;  on  matches.  Ifi. 000,000;  du- 
ties levied  on  travellers  on  the  railways,  08,000,000  ;  duty 
on  paper,  10,000.000.  The  indirect  taxes  are  collected  in 
different  ways — the  direct  by  collectors.  Each  arrondisse- 
ment  has  a  receiver,  who  sends  the  funds  received  from  the 
agents  to  the  general  treasury  of  the  de|iartnient  or  dis- 
poses of  them  according  to  its  orders.  In  Paris  is  a  central 
cashier,  who  knows  the  general  state  of  the  treasury  fr(Mn  day 
to  day,  and  directs  with  precision  the  vast  money  move- 
ments of  tho  ministry  of  finance.  At  the  head  of  the  finan- 
cial system  stands  the  court  of  accounts.  Finally,  may  be 
mentioned  the  sinking  fund  for  the  iiayment  of  the  public 
debt.  The  debt  of  France  is,  in  consetiueucc  of  the  war 
with  Germany,  about  IS  milliards. 

6.  Jimilce. — .Justice  is  administered  in  France  in  tho 
name  of  the  chief  of  the  state.  There  are  three  different 
jurisdictions:  (1)  The  civil  jurisfliction.  which  takes  cog- 
nizance of  all  personal  or  real  relations  of  the  citizens.  Tlio 
civil  law,  the  law  of  civil  process,  and  the  commercial  law 
are  its  rules.  It  is  exercised  by  justices  of  tho  peace,  of 
whom  there  is  one  in  each  canton  who  conciliates,  if  jios- 
silde,  or  decides  cases  of  minor  importance,  including  an- 
nually about  2,500,000  cases,  of  which  at  least  tbree-fourths 
are  conciliated,  and  220,000  are  closed  by  definitive  judg- 
ments. Above  them  are  the  civil  tribumils,  or  "tribunals 
of  first  instance."  which  pronounce  annually  on  about 
1 40.000  cases.  There  are  in  France  80  rnimrih  <le  pniil- 
homnien,  of  whose  members  one-half  are  elected  by  the  em- 
ployers and  one-half  by  the  enipb>yfs,  and  who  in  tlio 
manufacturing  towns  act  as  justices  of  peace  in  cases  be- 
tween employer  and  em]doyed  :  they  treat  annually  40.000 
cases,  of  which  more  than  two-thirds  are  conciliated.^  In 
the  manufacturing  and  commercial  cities  there  are  2l(i  tri- 
bunals of  commerce,  whose  members  are  elected,  and  which 
pronounce  in  first  instance  on  about  230.000  cases  aiilin- 
ally,  of  which  one-fourth  are  conciliated  atid  two. thirds 
closed  by  definitive  judgment.  Above  the  civil  tribunals 
and  the  tribunals  of  commerce  there  are  2i;  courts  of  appeal, 
whiib  judge  about  12.000  cases  annually.  (2)  The  crim- 
inal jurisdicticm.  The  simple  misdenu>anors  come  before 
tho  tribunals  of  police.  The  maires  and  justices  of  peace 
exercisp  this  jurisdiction  in  40,000  cases  annually.  Offences 
are  bn)Ught  before  the  tribunals  of  correction,  which  form 
a  parti.-ular  branch  of  the  civil  tribunals,  and  iVbieh  can 
administer  from  six  days'  to  five  years'  im|irisonmenl. 
(irave  crimes,  which  lead'to  infamy  and  severe  punishment, 
aro  brought  before  the  courts  of  assize,  of  which  there  is 
one  in  each  d(i)artmcnt.  Tbcy  are  composed  of  three  nuig- 
islrate-ju.lges  and  a  jury.  The  jury  is  composeil  of  twelve 
citizens  chosen  by  lot  from  a  list  which  the  administration 
prepares  in  accorilanoo  with  the  law.  The  jury  decides  tho 
point  of  fact,  the  judges  apply  the  law.  From  llio  verdict 
of  the  court  of  assize  there  is  no  appeal.  Besides  the  miig- 
islnituri'  which  judges  there  is  a  uuigistrature  which  ad- 
minislcr.-i — that    is    to    ,.ay.  performs    the   offu'c  of  publie 
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prosecution.     To  each  court  of  appeal  a  general  procurator 

is  attached,  assisted  by  several  advocates  or  deputies.  To 
each  civil  tribunal,  and  under  the  authority  of  the  general 
procurator,  is  attached  a  procurator  of  the  republic,  assisted 
by  one  or  several  substitutes.  At  the  tribunals  of  the  po- 
lice the  office  of  public  prosecutor  is  performed  by  the  niairo 
or  the  commissioner  of  police.  The  public  prosecutor  in- 
terferes only  exceptionally  in  civil  cases.  In  criminal  cases, 
ou  the  contrary,  he  acts  a  principal  part.  He  orders  the 
examioation  of  the  offence  or  crime,  has  the  accused  person 
arrested,  superintends  the  trial,  accuses  before  the  judges, 
and  proceeds  with  the  execution  of  the  verdict  given. 
When  an  offence  conies  to  his  knowledge  he  brings  the 
case  before  the  examining  judge,  vfho  decides  whether  it  is 
of  such  a  nature  as  to  be  brought  before  a  court  of  assize. 
Above  all  the  other  tribunals  is  the  court  of  cassation, 
which  secures  the  exact  application  of  the  law,  and  any 
verdict  given  by  any  tribunal  may  be  brought  before  it. 
By  its  decrees  it  contiruis  or  reverses  the  verdict  given,  and 
in  case  of  cassation  the  suit  is  recommenced  before  another 
tribunal  instituted  by  the  court  of  cassation.  The  convicts 
receive  their  punishment,  according  to  the  gravity  of  their 
offence,  in  the  police  prisons,  in  the  departmental  prisons, 
which  also  serve  as  jails  (3S7  jails,  with  room  for  2o,00U 
inmates),  in  the  penitentiary  colonies  for  young  convicts, 
in  the  central  prisons  for  those  sentenced  to  compulsory  la- 
bor, in  the  houses  of  detention  for  local  crimes,  and  in  the 
jieual  colonies  of  G^uiana  and  Xew  Caledonia.  With  the 
administration  of  justice  are  furthermore  connected  the 
notaries,  who  receive  acts  and  contracts  and  give  them  the 
character  of  authority :  the  attorneys,  who  represent  the 
parties  before  the  tribunal ;  and  the  sheriffs,  who  carry  the 
summons,  serve  the  judgment,  and  regulate  its  execution. 

7.  Public  Education. — There  is  in  France  a  system  of 
public  education  which  is  administered  by  the  commune, 
the  department,  and  the  state,  and  a  free  education  given 
by  private  institutions.  There  is  a  primary  and  a  second- 
ary instruction,  which  latter  is  divided  into  the  classical, 
the  industrial,  and  the  higher  instruction.  Primary  in- 
struction is  given  in  the  communal  schools,  which  are 
under  the  direction  of  lay  teachers  appointed  by  the  pre- 
fects. Each  commune  of  500  souls  is  obliged  to  have  a 
school  for  boys  and  one  for  girls.  There  are  more  than 
4,000.000  pupils  distributed  in  53.000  public  schools  and 
10.000  free  schools:  and  besides  these  there  are  about 
30,000  educational  institutions  of  a  higher  grade,  cfnira 
(Vmlnltesj  and  a  number  of  infant  schools,  which  prepare 
children  under  seven  years  of  age  for  the  primary  schools. 
The  teachers  are  educated  in  SI  primary  normal  schools, 
about  one  for  each  department.  The  secondary,  classical, 
or  industrial  instruction  is  given  by  the  state  in  the  ly- 
ceum^.  by  the  communes  in  the  communal  colleges,  and 
by  the  clergy  or  by  laymen  in  seminaries.  There  are  75  ly- 
ceums,  which  are  generally  situated  in  the  capitals  of  tho 
departments,  and  contain  more  than  20,000  pupils;  250 
colleges,  with  25,000  pupils;  and  1000  free  establishments, 
numbering  nearly  65,000  pupils.  Tlie  classical  schools  give 
dijilomas  as  bachcUcr-^n-lettrcs  and  backeficr-en-Bcieuces, 
In  order  to  educate  professors,  the  state  has  established  for 
the  classical  branch  the  high  normal  school,  and  for  the 
industrial  branch  the  special  normal  school  of  Cluny.  The 
higher  instruction  is  given  by  the  universities  (/(icnltex), 
of  which  there  are  15  for  literature  and  science,  10  for  law, 
7  for  theology,  and  3  for  medicine.  The  universities  confer 
gradi's  of  bacfwh'cr,  Uvende,  and  doctvnr.  The  College  de 
France  and  the  Museum  of  Natural  History,  both  in  Paris, 
represent  the  independent  studies:  the  Conservatoire  des 
Arts  and  Metiers  (for  arts  and  trades),  in  Paris,  is  a  sort 
of  industrial  university. 

Besides  the  military  schools  above  mentioned,  may  be 
named — (I)  in  Paris,  I'Ecole  Poly  technique,  for  officers 
and  state  engineers  :  the  Central  School  of  arts  and  manu- 
fa'i^tures.  for  civil  engineers;  the  School  of  fine  arts,  for 
painters,  sculptors,  and  architects  ;  the  Conservatoire,  for 
musicians  and  actors;  the  School  for  living  Oriental  lan- 
guages. (2)  Outside  of  Paris  there  are  three  schools  of 
the  arts  and  trades,  several  schools  of  fine  arts  (Dijon, 
Touluuse.  etc.),  3  schools  of  agriculture,  1  of  horticulture. 
3  for  veterinary  surgeons,  1  for  miners  at  St.-Etienne,  and 
1  for  mining  engineering;  to  which  may  be  added  several 
communal  and  private  institutions,  such  as  schools  for  draw- 
ing. Central  School  in  Lyon,  the  school  for  watchmaking 
in  Bc'saii^on,  the  excellent  industrial  school  in  Mulhouse 
(before  the  war),  etc.  (3)  In  foreign  countries  the  French 
school  in  Rome  for  a  limited  number  of  artists,  painters, 
sculptors,  architects,  and  musicians,  chosen  by  competition  : 
and  the  schools  of  Romeand  Athens  fur  the  study  of  ancient 
literature,  to  which  the  pupils  are  chosen  from  among  the 
pupils  of  the  high  normal  school.  The  administration  of 
each  of  the  sixteen  academies,  or  territorial  circumscriptions 
of  public  instruction,  is  confided  to  a  rector  assisted  by  an 


academical  council.  The  rector  has  under  his  orders  an  in- 
spector of  the  academy  and  several  inspectors  of  the  primary 
instruction.  Algeria  has  a  separate  academy.  The  instruc- 
tion is  facilitated  by  libraries,  which  exist  in  most  of  the 
towns,  and  which  are  being  founded  in  the  communes,  in 
the  primary  schools,  in  the  regimental  schools,  and  at  the 
museums.  There  are  learned  societies  in  almost  all  the 
departments,  and  some  of  them  enjoy  a  very  high  reputa- 
tion. Paris  contains  a  great  number  of  these  (Association 
Fran^aise  pour  I'Avancement  des  Sciences,  Societe  de  (it-o- 
graphie,  de  Geologic,  d' Anthropologic,  Association  Poly- 
technique,  Societe  d'Agrieulture,  etc.),  besides  several  great 
public  institutions,  such  as  the  Observatoire,  the  Bureau 
des  Longitudes,  the  Medical  Academy,  and  L'Institut  do 
France,  composed  of  five  academies  (Academic  Franpaise, 
des  Inscriptions  et  Belles-Lettres,  des  Sciences,  des  Beaux- 
Arts,  des  Sciences  Morales  et  Politiques),  each  of  which 
contains  -iO  members  (Academic  des  Sciences  C6)  chosen  by 
the  members  themselves. 

S.  Worship. — There  are  in  France  three  forms  of  wor- 
ship recognized  by  tho  state  and  maintained  at  its  ex- 
pense—  the  Roman  Catholic,  the  Protestant,  and  the 
Jewish. 

(1)  The  Roman  Catholic  Church. — The  parish  is  the  ele- 
mentary unit,  and  there  is  one  or  more  parishes  in  each 
commune.  Of  the  parishes,  some  are  curacies^  others  sue- 
cursals.  The  former  number  45,000;  the  priest  is  irre- 
movable, appointed  by  the  bishop  and  approved  by  the 
state.  The  priests  of  the  latter  are  simply  appointed  by 
the  bishop,  and  may  be  removed  by  him.  Above  the  priest 
is  placed  the  bishop.  According  to  the  concordat  of  1>01. 
there  are  84  dioceses  and  67  bishoprics  in  France,  nearly  one 
in  each  department;  the  see  of  the  bishop  is  generally  in 
the  capital  of  the  department.  The  bishops  are  appointed 
by  the  chief  of  the  state,  and  canonieally  instituted  by  the 
pope.  Above  the  bishops  stand  the  archbishops,  who 
administer  their  own  dioceses  and  exercise  authority  over 
ecclesiastical  provinces  or  archbishoprics  consisting  of 
several  dioceses  or  bishoprics.  There  are  17  archbishop- 
rics, corresponding  nearly  to  the  old  provinces  from  the 
Roman  period  —  namely,  Paris,  Rouen,  Tours,  Cambray, 
Rennes,  Rheims,  Besan^on,  Lyons,  Chambery,  Avignon, 
Aix,  Toulouse,  Bordeaux,  Auch,  Alby.  Bourges,  and  Sens. 
Above  the  archbishops  are  five  cardinals. 

(2)  The  Protestant  Church. — This  comprises  two  denom- 
inations recognized  by  the  state — the  Calvinistic  and  the 
Lutheran.  In  both  of  them  the  parish  has  its  minister  and 
presbyterial  council,  which  administer  under  the  authority 
of  the  consistory.  In  the  Calvinistic  Church  the  minis- 
ters are  chosen  by  the  consistory,  ami  the  superior  au- 
thority is  exercised  by  the  synod,  consisting  of  five  con- 
sistorial  churches,  and  by  the  central  council  of  the  Re- 
formed Church.  At  Montauban  is  a  theological  university. 
In  the  Lutheran  Church  the  ministers  are  chosen  bj-  a 
directory,  which  acts  under  the  authority  of  the  consistory. 

(3)  The  Jeiciah  Church. — A  communal  rabbi  presides  at 
each  synagogue,  assisted  by  officials  who  are  under  the  au- 
thority of  a  departmental  consistory,  which  again  ranks 
under  the  central  consistory  of  Paris,  presided  over  by  tho 
grand  rabbi. 

Algeria  forms  one  archbishopric  (Algiers)  and  two  bish- 
oprics (Oran  and  Constantino).  It  has  two  Protestant  con- 
sistorial  churches  and  three  Jewish  consistories. 

9.  Central  Government. — Since  the  revolution  of  Sept. 
4,  1S70,  France  is  ruled  by  a  republican  government.  As 
yet,  however,  tho  National  Assembly  has  not  decided  on 
the  definitive  form  of  government  and  constitution.  Tho 
executive,  administrative,  and  judiciary  powers  arc  vested 
in  the  President  of  the  French  republic.  Tho  legislative 
power  is  exercised  by  the  National  Assembly.  Tho  pres- 
ent President  is  Marshal  de  MacMahon.  The  duration  of 
his  power  has  been  fixed  at  seven  years  from  May,  1873. 
Ho  exercises  the  executive  power  under  the  control  of  tho 
National  Assembly,  which  elected  him.  He  chooses  and 
dismisses  the  ministers  and  presides  in  the  council  of  min- 
isters. He  can  enter  the  Assembly  and  demand  to  be 
heard,  but  as  yet  he  has  communicated  with  it  only  by 
messages.  He  is  assisted  by  a  council  of  state,  whoso 
members  are  elected  by  the  National  Assembly.  The  min- 
isters are  nine:  1,  the  minister  of  justice,  under  whom  is 
placed  the  national  printing  establishment ;  2,  the  minister 
of  foreign  affairs;  3,  the  minister  of  the  interior,  under 
whom  are  the  prefects  and  maires,  consequently  the  whole 
general,  departmental,  and  communal  administrations  of 
France;  4.  tho  minister  of  finance;  5,  the  minister  of 
war;  6,  the  minister  of  the  navy  and  colonies;  7,  the  min- 
ister of  public  education,  fine  arts,  and  worship  ;  8,  the 
minister  of  agriculture  and  commerce,  who  by  a  singular 
anomaly  has  not  the  administration  of  tho  forests  and  the 
tobacco  manufactories,  which  belong  to  the  minister  of 
finance;  9,  the  minister  of  public  works.     Tho  National 
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Assembly  represents  the  nation,  by  which  it  is  elected  and 
in  whose  name  it  exercises  (he  soverei;;n  power.  The  ex- 
ecutive power  it  has  cunfcrri'd  ujion  the  President  of  the 
republic;  the  legislative  power  it  has  kejit  for  itst-lf.  The 
laws  are  promulgated  in  the  name  of  the  ]>resident  of  the 
National  Assembly.  It  was  elected  by  universal  suffrage, 
ID  accordance  with  tht-  law  of  June.  IMO. 

rii'TAiN  PurnKST,  French  Top.  Engineer, 
France,  The  History  of,  begins  in  the  fifth  century 
with  the  conquest  of  the  Uoman  province  of  Gallia  Trans- 
alpina  by  the  Franks,  a  (Jotlio-Gernianiu  tribe,  who  settled 
in  the  country  and  gave  it  its  name.  Ancient  Gaul  ((iallia 
Tran.salpina)  was  originally  inhabited  by  throe  different 
nations — the  Heigiaus,  in  the  X.  and  E. ;  the  Celts,  in  the 
W.  and  centre:  and  the  Aquitanians,  in  the  S.  Along  the 
Mediterranean  coast  several  (Jreuk  colonies?  were  situated, 
among  which  was  Massilia.  The?e  nations,  subdivided 
into  many  dilTtTfut  tribes,  the  Uatiivi,  Ilelvctii.  Suessiones, 
i^dui.  etc.,  were  subdued  by  (\esiir  between  58  and  52  n.  v., 
and  the  whole  country  reduced  to  a  province  of  the  Roman 
empire.  Roman  institutions,  language,  civilization,  and 
religion  soon  took  r<><»t  among  the  people,  and  the  fiiuntry 
flourished;  but  in  the  fifth  century  A.  D.  the  Rnnian  em- 
pire had  become  too  weak  to  defend  thin  its  best  province 
against  the  invading  barbarians.  The  Visigoths  conquered 
the  southern  part,  and  connected  it  with  Northern  Spain; 
the  Rurgundians  established  an  independent  kingdom  in 
the  E.;  and  in  -ISO,  Khlodwig  or  Clovis.  chief  of  the  Pa- 
Han  Franks,  a  grandson  of  Merovjeus  and  founder  of  the 
Menn-int/iitn  dynasty,  defeated  the  Roman  governor,  Syag- 
riu?.  at  Soissons,  and  took  possessiim  of  the  whole  northern 
part  of  the  country  to  the  Loire.  In  507  he  also  defeated 
the  Visigoths  at  Vouillie,  and  added  their  possessions  N.  of 
the  Pyrenees  to  his  dominions,  thus  forming  a  kingtlom 
which  comprised  nearly  the  ^tunc  area  as  modern  France, 
with  the  exception  of  the  eastern  districts  between  tho 
Rhine,  the  Saftue,  and  the  Rhone,  which  were  occupied  by 
the  Burgundians.  Persuaded  by  his  wife  Clotilda,  he  em- 
braced Christianity,  and  by  this  step  he  sueeeeded  in  re- 
conciling the  clergy,  and.  througli  them,  the  Gallo-Romanic 
population  to  his  rule  :  so  tliat  nt  bis  dealh  in  61 1  a  Frank- 
ish  empire  was  actually  consolidated  in  Gaul.  The  further 
development  of  this  new  kingdom  was  seriously  impeded, 
however,  by  civil  wars  between  tlie  eastern  Franks  (Aus- 
trai*ia)  and  the  western  (Neustria).  brought  on  by  the  dan- 
gerous custom,  common  to  all  Gotho-Germanic  nations,  of 
dividing  the  king<Iom  at  the  death  of  the  king  between  his 
sous.  But  fortunately,  during  the  last  kings  of  tho  Mero- 
vingian dynasty,  who  were  men  of  weak  characters  and 
with  no  talents  as  rulers,  a  new  family  rose  into  power, 
capable  of  keeping  the  cinjiiro  united  in  spite  of  the  tend- 
encies to  separation  which  it  contained,  and  capable  of 
defending  it  against  tho  most  formidaI>le  enemies  from 
without.  Pepin  of  IK^ristal,  mnjor  ifomtin  to  Clovis  IT.,  es- 
tablished the  authority  of  Austrasia  firmly  in  tho  domin- 
ions of  Xeustria,  and  his  son,  Charles  Martel,  suceeccling 
him  in  his  position  as  niajor  dumnn,  a  sort  of  viccroyship, 
routed  tho  Saracens  at  Tours  in  711.  Charles  Martel'a 
son,  Pepin  tlie  Short,  confined,  with  the  consent  of  tho 
clergy  and  the  po|.e,  llie  last  king  of  the  Merovingian  dy- 
nasty, Childeric  III.,  in  a  monastery,  and  ascended  tho 
throne  himself  in  752,  thus  founding  "the  (\tflnriui/nin  dy- 
nasty. The  Merovingian  kings  had  established  a  Gotho- 
Germanic  empire  on  Roman  soil;  during  the  reign  of  the 
Carlovinginn  dynasty  this  Gotbo-Gernnmic  empire  beeamo 
Fren-b.  After  the  fornmtion  of  a  new  kingdom  followed 
the  formation  of  a  new  nation.  Pepin  the  Short  ruled 
with  great  vigor,  and  made  one  very  valuable  addition  to 
his  dominions — namely  the  coast-regions  along  tlie  Medi- 
terranean, which  hitherto  the  Arabs  had  held.  His  son, 
Charlemagne,  from  70H  1o  S14  eonquere<l  Lombardy  and 
tho  northern  part  of  Spain;  snlidued  tho  Saxons  aloiig  the 
Elbe  and  converted  them  to  Christianit v  :  threw  back  the 
Avars  in  ilungnry:  anri  ruled  from  (be  Eider  and  the  Bal- 
tic to  the  Kbro  and  the  Mediterranean,  and  from  the  At- 
lantic to  the  Tbri!-s.  By  establishing  this  vast  em]. ire  he 
lairl  the  foundation  of  modern  Europe.  Although  nt  this 
time  the  different  tribes  of  the  (iotho-tiermanic  rare  had 
formed  several  empires,  and  in  several  places  commenced 
the  development  (»f  individual  forms  of  civilization,  still  the 
aettb'ment  was  nr.t  yet  final.  They  were  still  on  the  nn.ve, 
wandering  to  and  fro.  partly  inijudled  by  their  own  un- 
Btable  instincts,  partly  disturbed  by  new  swarms  wliieh 
from  Asia  continued  to  pour  into  Europe.  This  migratory 
stateof  society  Charlemagne  brought  loan  end.  He  stopped 
tho  invasio[is  from  Asia,  and  he  compelled  the  tribes  to  stay 
where  they  were.  By  tran-forniing  the  ebiefs  of  (he  tribes 
into  feudal  lords,  vns.-als  with  pnwer.  but  also  with  respon- 
Mbilily.  and  by  intnidneing  Christianity  and  the  institutions 
of  the  Roman  Catholic  Church  throughout  his  realm,  ho 
secured  the  first  rudiments  of  order.  Civilization  began 
v.. I..  II.-     IS 


on  a  grand  scale,  and  one  of  its  very  first  resnlts  was  the 

formation  of  the  different  nationalities.     At  the  beginning 

of  Charlenmgne's  reign  people  from  the  Danube,  the  Rhine, 

the  Seine,  and  the  Loire  spoke  the  same  language;  thirty 

years  after  his  death  an  interpreter  was  necessary.     The 

name  of  "France  "occurs  for  the  first  time  in  history  in 

the  middle  of  the  ninth  century.     After  the  dealli  of  Louis 

lo   Debonnaire,   a    son    of    Charlemagne,   the    emiiire   was 

divided  between  his  three  sons  by  the  treaty  of  \  erdun  in 

843.     Louis  the  (Jerman  received  that  part  which  lay  E.  of 

i  the  Rhine,  and  which  was  called  Hentsehbind  (Germany): 

I  Charles  the  Bald  received  that   part   whieb  lay  W.  of  the 

I  Scheldt,  Meuse,  SaGne.  and  Rhone,  and  which  was  called 

j  France;  the  long  strip  of  land  stretching  between  these  two 

I  boundary-lines  from  the  North  Sea  to  the  Mediterrnnean 

j  was  given  to  Lothair,  together  with  Italy  and  the  title  of 

emperor.     As  soon  as  the  treaty  was  eoneiuded  wars  broke 

'  out  between  the  contracting  parties,  and  these  wars  did  not 

j  cease  until  a  new  dynasty,  which  !ia<l  grown  up  on  French 

!  soil,  and  whiidi  entertained  no  general  (Jotho-Germnnic  (but 

'  simply  French)  ambition,  ascended  the  throne  of  France. 

It  was,  however,  not  so  much  their  imperial  ambition  as 

their  utter  inability  which  cost  the  Carlovingian  kings  their 

I  crowns.     There  were   forty  hereditary  (i.  t\  independent) 

vassals  in  tho  territory  of  France.     One  of  them  was  the 

duke  of  Normandy,  formerly  the  chief  of  the  Norse  pirates, 

to  whom  Charles  the  Simple  had  given  in  '.tI2  the  beautiful 

[  province  W.  of  ttie  Lower  Seine,  in  order  to  stop  his  inva- 

I  sions.      Another  was  the   count    of    Paris,  one    of  whose 

!  family.  Count  Odo.  was  chosen  king  in  887.  and  vindicated 

'  himself  against  Charles  the  Simple  till  his  death,  in  >^*Jt<. 

A  tliird  was  the  duke  of  Lorraine,  who  oflVred  his  allegiance 

I  to  the  king  of  France  or  to  the  emjieror  of  (Jermany.  just 

j  as  he  liked.     To  a  man  who  had  no  other  purpose  than  to 

I  govern  these  forty  vassals  the  (ask  might   prove  difhcult 

[  enough,  and  it  became  fatal   to  any  one  who  besides  had 

I   Gotho-tlermanic  ambitions.     When,  at  the  death  of  Louis 

j  V.  in  ilS7,  the  vassals  ]»assed  by  the   proper  heir,  Charles 

of  Lorraine,  beeausc  he   had   given  his  allegiance  to  the 

German  emperor,  and  chose  for  king   Hugh  Capet,  coant 

of    Parii^.  duke  of  France,  anrl    founder   of   the  Cnprti'itn 

dynasty,  there  was  a  French  nation,  but  there  was  hardly 

I   a  French  kingdom  in  existence. 

Tlio  consolidation  of  the  royal  (tower  and  tlie  establish- 
ment of  the  absolute  monarchy  are  the  leading  ideas  in  tho 
history  of  France  under  the  tw(»  following  dynasties — the 
House  of  Captt,  from  98"  to  1328,  and  its  collateral  branch, 
the  House  of  Valoin,  from  1.328  to  1589.  Not  that  they  are 
the  solo  motives  in  all  the  various  events  which  crowd  its 
:  pag'-s  during  this  period,  but  they  are  the  common  result. 
I  of  them  ail.  The  Crusades  acted  cliiefly  ns  a  vent  tor  the 
j  romantic  ambition  of  the  feudal  lords,  and  as  a  means  of 
j  rallying  them  around  the  person  of  the  king.  The  Church 
'  was  usually  an  ally  of  the  Crown,  and  for  the  time  from 
I  13)19  to  1377,  while  the  pope  resiiled  at  .\vignon  and  two 
oecumenical  councils  were  hild  here  in  132(1  and  1377.  even 
a  very  sul)mi8stve  ally.  The  Reformation  was  ae(ually 
used  as  a  means  of  curbing  and  destroying  the  heads  of 
tbcnobility,  and  the  very  moment  it  became  a  j)arty  against 
the  absolute  power  of  the  king  it  was  crushed.  The  wars 
with  England  and  Austria  were  thoroughly  dvnastieal,  and 
could  not  lielp  attaching  a  particular  impm-lanco  to  tho 
representative  of  the  dynasty.  The  developnuMit  of  tho 
cities  was  furthered  and  privileges  were  granted  to  tho 
burghers,  but  only  so  Inr  as  to  enable  (he  third  estate  to 
form  an  eflective  opposition  to  the  nobilily,  but  not  so  far 
as  to  make  it  capable  of  checking  the  royal  power.  And 
even  the  nobility  itself  was  nmde  a  moniirehieal  instru- 
ment. It  lost  its  power,  hut  not  its  splendor.  It  was 
transformeil  from  a  feudal  arist<>eracy  into  a  court  nobility. 
Ami  it  is  this  same  idea,  the  establishment  of  (he  absolute 
numarchy.  together  with  the  consequences  following  there- 
from, whieb  gives  the  history  of  France  its  jiarainount  im- 
portance in  (ho  his(ory  of  Euro(ie.  How  early  a  jxiwerful 
nadonal  feeling  was  developed  in  I'rance  was  shown  under 
Louis  VI.  (1108-37).  In  the  long  wars  which  he  waged 
against  Henry  I.  of  England  about  Nornmndy.  which  by 
the  Norman  conquest  of  England  threatened  to  become 
lost  to  (he  French  crown.  Henry  sueceede<l  in  forming  a 
formidable  alliance  with  the  German  emperor.  But,  nl- 
though  the  relations  between  the  French  king  and  tho 
French  vassals — (he  coun(s  of  Flanilers,  Champagne,  Lyon, 
Provence,  Toulouse.  e(c.  —  were  very  loose,  in  this  emerg- 
ency an  army  of  200.000  men  w:ih  innnediately  formed  for 
the  defence  of  France.  Louis  VI.  was  a  sagacious  ruler. 
Ho  aliolished  serfdom  in  his  own  territories,  and  formed 
his  cities  with  their  ailjacent  districts  into  ci>rporntions. 
But  by  his  example  he  compelled  his  neighbors  lo  do  tho 
same,  and  (hus  he  sowed  a  vt-ry  fer(ile  seeil  of  oppositimi 
to  tho  fenrlal  lords  among  their  own  subjects.  Philip  ,\u- 
gustus  (1180-1223)  umdo  tho  tirsl  steps  toward  eentrali- 
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zation,  and  made  thera  succcssfuHy.  Ho  formed  a  cham- 
ber of  peers,  a  sort  of  coi.ncil  of  state  consisting  of  six 
secular  and  six  ecclesiastical  members,  which  tended  to  se- 
cure uniformity  in  the  actions  of  the  king  and  his  vassals: 
and  he  established  the  ri-ht  of  appeal  from  the  decision  of 
the  feudal  lord  to  the  roy;.l  court:  which  measure  m  the 
course  of  time,  seriously  iinpaired  the  influence  of  the  lord. 
Meanwhile  the  Crown  grew  richer.  Philip  Augustus  con- 
quered Normandy,  Maine.  Tunraine.  ».'"!  P""""  '™'" ''>/ 
Bn^li^h  after  the  battle  ol  Bouyincs  in  12U;  Philip  111. 
■  ~     ■  nd  Venaissin  by  negotiation : 


(127H-85)  .acquired  Toulouse  a 
and  Philip  IV.  (12S5-13U)re 


received  Navarre.  Champagne, 
and  Brie  by  marriage.  This  latter  prince  could  aftbrd  to 
trc'it  the  order  of  the  Templars  in  the  most  arbitrary  and 
despotic  manner,  and  on  one  occasion,  when  the  nobles 
)ire-i«cd  him  too  hani,  he  baffled  all  their  exertions  by  con- 
Vokin-  for  the  first  time  (Mar.  28,  l.'!02)  the  general  es- 
tates Tn  which  assembly  the  burghers  took  seats  and  voted 
beside  the  nobility  and  the  clergy.  On  the  accession  to 
the  FreiK'h  throne  of  the  House  of  Valois,  in  1328.  with 
Philili  VI.,  nephew  of  Philip  IV.,  the  terrible  w.ars  with 
England  began,  the  English  king,  E.lward  III.,  claini- 
inw'  the  crown  of  Franco  as  a  grandson  of  Philip  1\  . 
These  wars  lasted  one  hundred  years.  Vanity  and  treason 
were  the  fuel,  bankruptcy  and  misery  the  result.  But  when 
at  last  the  .Maiil  of  Orleans  suc-ceded  in  rousing  the  na- 
tional feeling  to  an  unconquer.able  height,  and  carried,  in 
1429,  Charles  VII.  to  Rheims  to  be  crowned,  it  is  curious 
to  notice  how  all  the  enthusiasm  of  the  people  was  concen- 
trated on  the  pers.m  of  tlie  king.  In  spite  of  all  the  inca- 
pacity and  corruption  which  royalty  had  exhibited  in  France 
dnrin""  these  one  hundred  years,  it  had  become  very  dear  to 
the  French  people:  and  although  per.sons  like  Louis  XI. 
(1J61-S3)  and  Catharine  de  .Medici,  who  actually  governed 
France  during  the  reign  of  her  three  sons,  Francis  11. 
(1559-60),  Charles  l.\.  (I5fi0-T4).  and  Henry  III.  ( lo,  4- 
89).  were  not  fit  to  make  royalty  charming  to  the  inimls  ot 
the  people,  they  were  eminently  fit  to  make  it  respected  and 
feared.  Charles  IX.  had  all  the  leaders  of  the  Protestant 
party  murdered  at  the  massacre  of  St.  Bartholomew  m 
1572;  Henry  III.  had  all  the  leaders  of  the  Roman  Catho- 
lic party  murdered  one  after  the  other.  When  (in  15S9) 
Henry  I'V.  asiiended  the  throne  and  founded  the  Iloitrbim 
dynasty,  he  must  have  felt  quite  lonesome  in  France;  at 
all  events,  the  royal  power  stood  now  victorious,  undis- 
pute'l.  and  alone. 

There  was,  indeed,  something  exalted  and  solemn  about 
the  royal  power  as  it  was  exercised  by  Cardinal  Richelieu 
un  lerthe  reign  of  Louis  Xtll.  (1610^3),  but  the  impres- 
sion was  utterly  changed  by  the  magniBeeut  but  challeng- 
ing arrogance  of  Louis  XtV..who  said.  "  L'etit  c'est  inoi." 
During  "he  first  years  of  the  reign  of  Louis  XIV.  (1043- 
1715)  France  was  eminently  prosperous,  and  held  the  most 
prominent  place  not  only  in  European  politics,  but  in  Eu- 
ropean civilization.     Lonvois  and  Colliert  were  excellent 
ministers;  the  treasury  was  full;  commerce  and  industry 
flourished ;  the  army  and  navy  were  in  an  effective  state  ; 
Turenne,  Conde,  and  Luxembourg  brouglit  home  great  vic- 
tories, and  new  provinces  were  added  to  the  kingdom.    The 
king  was  exceedingly  prodigal,    but  his  prodigality  was 
accompanied  by  an    elegance   and  taste  which    spread  a 
magnificent  and  even  blinding  radiance  around  him;  all 
other  kings  tried  to  imitate  him.     Corneille.  Racine,  Mo- 
liere,  BoiFeau,  Bossuct,  and  Fenelon   had  the  ear  of  the 
world,  and  dictated  the  taste  in  all  other  literatures.     But 
after  some  years  the  true  character  of  the  absolute  mon- 
archy became  apparent.     In   lfi'^5  the  king  revoked  the 
Edict  of  Nantes  because  his  mistress.  Madame  de  .Mainte- 
non,  was  under  the  control  of  the  .Icsuits.     Thereby  the 
guaranty  of  religious  freedom    which  was    given  to  the 
Protestants  by  Henry  IV.  in  1598  was  destroyed,  and  per- 
secutions immediateiy  began.     Thousands  of  the  most  in- 
dustrious and  intelligent  citizens  of  France  were  exiled. 
Some  of  the  most  prosperous  branches  of  French  industry 
stopped  ;  the  revenues  decreased,  and   an  uneasy  feeling 
crept  into  the  hearts  of  the  people.     The  king's  prodigality, 
however,  did  not  decrease  with  his  diminished  revenues; 
on  the  contrary,  his  passion  for  stupendous  buildings  and 
c'or.reous  court  magnificence   grew  stronger   as   he   grew 
Ix&er      His  second  war  (from  lfiS9  to  1697)  was  not  suc- 
cessful, and  in  his  last  (from  1700  to  1713)  failure  f.dlowed 
failure.     Both  were  begun  for  reasons  of  mere  vanity,  but, 
althou'^h  his  armies  were  defeated  time  after  time,  his  arro- 
gance did  not  abate.     In  many  districts  of  France  food  be- 
gan to  become  scarce,  but  the  .lupitcr  residing  !it  \<'„''sailles 
heeded  it  not.    When  he  died  he  left  a  debt  of  3,500,000,000 
livres,  a  country  utterly  exhausted,  a  court  more  demoral- 
ized and  more  expensive  than  any  other  in.stitution  which 
modern  civilization  has  ever  seen,  and  a  people  deeply  dis- 
contented, though  perhaps  as  yet  unconscious  of  the  rea- 
sons of  its  discontent.     Under  his  successors,  Louis  AV  . 


(1715-74)  and    Louis   XVL  (1774-93),  the   cousciouencss 
came,  and  with  it  the  crisis. 

The  French  court  was  the  government  of  Fr.ance.    There 
was  no  constitution,  and  such  fragments  of  a  constitution 
as  existed  were  either  out  of  working  order  on  account  of 
disuse — the  general   estates  had  not  met  since  1014,  the 
assembly  of  the  notables  not  since  the  first  year  of  Louis 
XIII.,  the   Parliament  of  Paris    not  with  full    authority 
under  Louis  XIV.— or  if  cap.ablc  of  working,  they  worked 
against  each  other,  and  produced  only  confusion.     Thus, 
the  archbishop  of  Paris  forbade  a  Jansenist  priest  to  ad- 
minister the   sacrament  of   the   Lord's   Supper;  the  Par- 
liament of  Paris  gave  the  priest  a  permit :  the  council  of 
state  cashiered  the  permission  :   the  Parliament  issued  a 
new  warrant;  the  priest  was  imprisoned  by  a  royal  order. 
The  only  valid  authority  was  the  king;  he  could  interfere 
even  with  the  courts  of  justice  by  his  hlln-  tie  nirlirl.     He 
governed  Fr.ance  by  the  court  and  .an  immense  tail  of  offi- 
cials;  250,000  were  employed  to  g.ather  the  land  and  in- 
come tax  alone.     There  were  about  4000  offices  which  con- 
ferred nobility  on  their  incumbents— that  is^exemption  from 
taxation  and'from  military  service.    These  offices  were  sold, 
and  the  sale  was  not  a  fraud  on  the  administration,  but 
a  financial  operation  of  the  government.     It  cost  60.009 
francs  to  become  a  member  of  the  Parliament  of  Pans. 
500,000  francs  to  become  its  president.     Offices  were  some- 
times sold  to  three  or  four  persons,  who  alternately  held 
them  for  one  or  two  months.     The  people  under  this  gov- 
ernment consisted  of  three  classes— the  nobility,  the  clergy, 
and  the  third  estate.     The  nobility  comprised  a  long  scale 
of  different  degrees  of  rank,  from  the  forty-four  peers  of 
the    realm  to  the   swarm  of  parvenus  who  had  received 
their  nobility  from  an  office:  and  this  scale  was  expressed 
by  an  intricate  system  of  etiquette.     But  all  nobles- and 
their  proportion  to  the  whole  population  was  as  1  to  250— 
were  exempted  from  land-tax,  from  military  service,  from 
contributions  to  the  maintenance  of  roads,  etc. ;  they  paid 
only  an  insignificant  class-tax  ;  and  on  such  conditions  the 
nobility  held  more  than  one-half  of  the  soil  of  France,  cn- 
ioyin"'  the  right  of  hunting,  exercising  police  superintend- 
ence, "administering  justice,  etc.      The    Church   owned   a 
little  over  one-sixth  of  the  soil,  from  which  it  derived  an 
income  of  160,000.000  livres  a  year,  and  on  which  it  paid 
no  rcular  taies.     Of  these  160.000,000.  40.000,000  were 
received  by  the  active  servants  of  the  Church,  the  curates, 
the  pricsti;  the  rest  was  sw-allowed  by  the  appanages  of 
the  prelivtes  or  spent  in  benefices  which  the  king  bestowed 
on  the  younger  members  of  the  noble  families,  and  which 
enjoined  no  kind  of  service  on  the  beneficiaries.    The  third 
estate  had  the  whole  burden  of  the  defence  of  the  country, 
the  whole  burden  of  the  defrayment  of  the  public  expenses, 
the  whole  burden  of  productive  labor,  and  in  the  fulfilment 
of  these  duties  it  was  trammelled  by  the  most  absurd  laws 
political  eccmomy  ever  saw.  _ 

Between  the  different  provinces  there  were  raised  artifa- 
cial  bars  at  which  a  toll  was  levied.  Different  systems  of 
taxation  reigned  on  the  two  sides  of  these  bars,  and  pre- 
vented a  natural  adjustment  between  supj.ly  and  demand 
—when,  for  instance,  there  was  scarcity  ol  wheat  m  one 
province  and  superfluity  in  another.  The  duke  of  Orleans, 
the  infamous  regent  during  the  minority  of  Louis  XV., 
made  an  enormous  fortune  by  corn  speculations.  The  cost 
of  production  of  1  hundredweight  of  salt  amounted  to 
about  H  livres,  but  on  account  of  the  salt-tax  its  market 
value  ro"sc  in  Bretagne  to  44  livres.  in  JLiine  and  Anjou  to 
61  livres  A  fortune  could  be  made  simply  by  trans], luting 
salt  over  the  boumlary  of  Bretagne  and  Anjou.  and  conse- 
quently about  1600  men  were  yearly  punished  for  smug- 
gling. .     ^     J 

Between  this  people  and  this  government  stood  a  nu- 
merous class  of  writers— Voltaire.  Rousseau.  D'Alembcrt, 
Montesquieu,  Diderot,  and  many  more— whose  glory  has 
faded  very  much  since  it  became  evident  that  their  positive 
ideas  wefe  wrong,  but  who  conferred  a  great  benefit  not 
only  on  France,  but  on  Europe,  by  their  criticism  of  the 
actual  state  of  afl'airs.  The  dignity  of  human  nature  is 
greater  than  the  Encvclopredists  dreamt  of,  hut  we  have 
discovered  it  from  the  higher  level  to  which  they  raised 
us  With  matchless  eloquence,  with  irresistible  wit,  they 
showed  that  faults  and  demor.aIization  on  the  one  hand  were 
the  true  causes  of  the  misery  and  degradation  on  the  other, 
and  they  tau.'ht  men  not  to  take  the  world  as  it  was,  but 
to  fry  to  make  it  what  it  ought  to  be.  This  w.as  the  situation 
to  which  the  absolute  monarchy  in  France  came  :  a  corrupt 
government,  falling  short  of  means  by  which  to  gratify  its 
vicious  appetites,  a  hard-toiling  people,  pinched  by  hunger 
and  almost  driven  to  despair ;  and  between  them  a  litera- 
ture which  told  the  starving  man  who  it  was  th.at  stole  his 
food.  The  result  could  be  notliing  else  than  the  lierohilinn. 
Money  was  wanting  :  the  state  was  on  the  verge  of  bank- 
ruptcy. "  The  king  first  tried  different  ministers  of  finance : 
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Nccker,  but  he  only  reveale<l  the  state  of  atTaira  to  the 
public,  and  informed  the  people  that  His  Majc^;ty  had  used 
860,000,000  of  livres  for  his  own  person;  Calonne,  but  he 
only  iucreased  the  debt  by  his  ehiiuerieal  speculations, 
which  destroyed  much  private  capital  ami  tlie  last  rest  of 
public  confidence;  Briennc.  but  he  cuuld  do  nothing  when 
the  nobility  and  the  clergy  absolutely  refused  to  be  taxed. 
The  king  then  recalled  Necker,  and  convoked  the  general 
estates  to  meet  at  Versailles  May  25,  1781),  In  this  assem- 
bly the  votes  were  cast  not  by  poll,  but  by  class,  and  thus 
the  third  estate  was  compU'tcIy  overruled  by  the  two  priv- 
ileged estates.  The  third  estate  protested  against  such  an 
oriier  of  conducting  business,  aud  demanded  a  vote  by  poll. 
The  two  other  estates  refused.  On  June  17  the  third  estate 
constituted  itself  the  National  Assembly,  and  invited  the 
two  other  estates  to  participiite  in  its  deliates:  on  tlic  20th 
the  Assembly  pledged  itself  by  oath  not  to  separate  until  a 
constitution  was  made :  and  on  the  2."id  it  declared  its  mem- 
bership inviolable.  To  this  the  king  answered  by  dismiss- 
ing Necker  and  ordering  the  concentration  of  a  body  of 
troops  at  Versailles.  But  on  July  1 2th  the  first  insurrec- 
tion took  place  in  Paris;  on  the  Kith  a  national  guard  and 
revolutionary  municipal  boards  were  formed;  on  the  14th 
the  Bastille  was  stormed,  anil  on  Aug.  4lh  the  National 
Assembly — or,  as  it  was  generally  called,  the  ('onstitncnt 
Assemldy — abolished  all  feudal  aud  uuinorial  rights.  Tlio 
royal  princes  fled,  the  emigration  begun.  On  Oct.  jlh  the 
mob  of  Paris,  followed  by  the  national  guard,  rushed  out 
to  Versailles,  and,  after  massacring  the  royal  giuird.  they 
carried  the  king  and  queen  back  to  Paris,  whither  also  the 
Constituent  Assembly  removed.  July  11,  1790,  the  consti- 
lu'ion  was  rca<Iy,  the  king  took  his  oath  on  it,  aud  those 
of  the  nobility  and  clergj"  who  refused  to  *lo  so  were  thrown 
into  prison.  Still,  the  cxeitcuiuut  and  disorclcr  in  Paris  in- 
creascil  every  day,  aud  un  the  frontier  the  royal  (irinces  or- 
ganized corps  of  Sinifjn'it.  while  Austria,  Prussia,  Sa.xony, 
EuglauJ,  and  Spain  formed  an  alliance  and  offered  the  king 
their  help  against  his  subjects.  June  20.  1791,  lie  and  the 
queen  tried  to  flee,  but  were  stopped  at  Varennes.  brought 
back  to  Paris,  and  confined  in  the  Tuilcries.  On  Sept.  11th 
he  had  to  take  o.ath  on  a  new  constitution,  and  then  the 
Constituent  Assembly  considered  its  work  as  done,  dis- 
solved, and  gave  place  for  th.;  Legislative  Assembly. 

This  Assembly  met  Ot;!.  1,  17111.  Meanwhile  the  pro- 
tests of  the  foreign  courts  against  the  constitution,  the 
royalist  insurrections  in  Calvados  and  Vcnd6e,  and  the 
movements  of  the  emigrants  on  the  frontier  caused  a  terri- 
ble excitement  in  Paris.  War  was  de<;lared  against  Austria 
and  Prussia,  and  when  reports  came  of  the  defeat  of  the 
French  armies,  and  when,  moreover,  the  king,  in  confidence 
of  help  from  the  up])roaching  Austrians,  assumed  a  more 
decided  attitu<Ie  towar'is  the  Legislative  .Assembly,  the  ex- 
citement grew  into  wild  fury.  .Armed  bands  broke  into  tlie 
Tuileries  June  20,  July  5,  au(I  Aug.  10.  f)n  flic  lust  occa- 
sion the  Swiss  guard  was  horribly  massacred,  and  the  king 
and  the  royal  family  were  compelled  to  seek  refuge  in  the 
Legislative  Assembly,  frcmi  which  they  were  br<)ught  to  the 
Temple  as  prisoners.  Robespierre,  Marat,  and  Daiilon 
swayed  the  Parisian  populace  through  the  elub  of  the 
Jacobins  and  through  .Marat's  paper.  On  the  news  of  the 
Prussian  invasion  of  f'banipagne  aud  the  fall  of  Verdun  a 
tribunal  of  national  defence  was  formed,  the  constitution 
abolished,  the  Legislative  Assembly  dissolved,  and  a  Na- 
tional Convention  c<invoked. 

The  National  Convention,  which  met  Sept.  21, 1792,  con- 
sisted of  two  parties — the  Jacobins,  generally  called  tho 
'*  Mountain," and  eomjirising  the  most  radical  democrats — 
men  without  any  definite  ideas,  but  determined  tt)  carry  the 
passion  of  the  hour  to  its  last  eonsof|uenecs  ;  and  the  (iiron- 
dists,  tho  representatives  of  law  and  order  under  the  form 
of  a  constitutional  monarchy,  who  were  men  oS  jirobity 
and  talent.  The  Jacobins  were  in  the  majority,  and  on 
Sept.  2.')th,  on  the  motion  of  Cidlot  d'llerbois.  France,  was 
declared  a  republic.  Their  power  was  still  more  strength- 
ened by  the  success  of  the  war.  The  Prussians  were  driven 
back.  Dumouriez  eoru[uered  Belgium,  (histine  crossed  tho 
Rhine,  anrl  MonteH(|uiou  entered  Savoy.  They  felt  thai 
they  were  irrcsi.stible.  and  they  pushed  fi)rward,  trampling 
down  everything  which  opposetl  them.  The  king  was 
brought  to  trial  Dee.  I  lib.  and  executed  .Ian.  21.  I79;i,  The 
Girondist  leaders  were  arrested  June  2,  I79;i,  and  executed 
Oct.  :il.  A  committee  of  public  safety  was  formecl  and  in- 
vested with  absolute  power.  The  Convention  passed  a 
decree  against  all  who  were  **  suHpccled,"  and  Barere  de- 
clared that  "terror"  was  the  onlcr  of  the  day.  Terror 
was  indeed  the  weajion  llu-  .lacobins  employed.  In  Bor- 
deaux, Marseille,  and  Lyon  eounler-revtdulions  took  place, 
but  tliey  were  put  down  with  a  cruelty  and  vii»l(;nco  which 
the  world  had  not  seen  sinee  llie  days  of  the  Roman  em- 
perors. Tho  government  was  a  perfectly  unlimited  des-" 
potisni,  exercised  not  by  one,  but  by  many,      lb-  wlnmi  the 


Parisian  mob  lifted  on  their  shoulders  became  a  despot  for 
the  hour,  and  he  could  do  with  lives  and  property  as  he 
liked.  No  institution  could  withstand  these  surges.  The 
Christian  religion  was  formally  ubolishe*!,  and  the  worship 
of  "  Reason,"  represented  on  tho  occasion  by  a  danscusc 
from  the  opera,  was  introduced. 

At  this  moment,  however,  a  reaction  began  to  set  in. 
Not  that  the  Reign  of  Terror  ceased  and  the  cruelties 
stopped.  But  the  revolutionary  frenzy  had  reached  its 
culmination.  The  movement  could  go  no  farther;  it  had 
to  turn.  In  the  excesses  of  Ilebert  and  his  jtarty,  es|te- 
cially  in  the  abolition  of  religion,  there  was  something 
which  actually  offended  and  disgusted  Robespierre.  He 
was  thoroughly  in  earnest.  He  wanted  a  perfect  democracy, 
with  "liberty  aud  equality,"  and  he  was  willing  t(»  go 
through  the  terror  of  anureliy  in  order  to  break  do%vn  the 
old  social  order  and  produce  the  new.  But  anarchy  itself 
was  not  his  ideal.  Hebert  and  twenty  of  his  party,  tho 
Eiira^eg,  wcro  arraigned  as  vicious  men  aud  traitors  to 
their  country,  and  brought  to  the  guillotine  on  Mar.  24, 
1794.  A  worship  of  the  Supreme  Being  was  substituted 
for  that  of  Reason.  But  the  reaction,  once  Iiegun,  could 
not  be  stayed.  Ilebert  was  followed  by  Dnnton  (Apr.  5), 
and  Danton  by  Robespierre  himself  (July  2S).  The  Jaco- 
bins were  now  without  Icaclcrs,  and  on  Nov.  II  their  club 
was  closed.  During  the  first  half  of  the  year  179j  the  Con- 
vention debated  and  adopted  a  new  constitution,  which 
placed  the  executive  power  in  tho  hands  of  a  Directory  of 
five,  and  the  insurrection  against  this  new  constitutitm, 
brought  about  by  the  intrigues  of  tin?  radical  democrats 
and  the  royalists,  was  successfully  put  down  by  the  young 
general  Bonaparte;  the  mob  of  Paris  was  disarmed  Oct.  5. 

The  situation  of  the  Directory  was.  nevertheless,  by  no 
means  an  easy  one.  From  without  it  was  attacked  by 
England,  Austria,  and  Russia.  But  this  part  of  its  duty 
it  discharged  with  great  success.  By  regular  conscription 
it  brought  200,000  men  into  tho  field.  The  war  was  every- 
where carried  on  in  the  enemy's  territory,  ancl  the  armies 
of  the  young  republic  seemed  to  be  unconquerable.  Foreign 
countries  were  subdued,  and  French  ideas  were  im|)ressed 
on  Europe,  not  by  more  eloquence,  but  by  the  aid  of  arms. 
In  tho  interior,  however,  the  government  of  the  Directory 
was  much  less  successful.  La  Ven(b''e  wjis  still  in  uproar, 
and  when  more  peaceful  and  conciliatory  measures  were 
adopted,  the  royalists  returned  and  began  their  intrigues. 
At  tho  election  of  1797  they  gained  the  majority  in  the 
representation,  and  the  government  had  to  use  very  harsh 
— not  to  say  terroristic — means  in  order  to  save  itself.  The 
Tuilcries  was  surrounded  with  troops  and  cann<ms,  and  the 
royalist  members  were  arrested.  Their  election  was  de- 
clared illegal,  and  they  were  banished  from  the  country. 
Also  the  financial  difficulties  proved  too  groat  for  the  gov- 
ernment. Tn  sjiite  of  the  enormous  sums  which  it  drew 
from  Belgium,  CJermany,  and  Italy,  the  Directory  was  un- 
able to  pay  the  public  debt.  It  had  to  declare  the  state 
bankrui)t  and  reiUico  its  obligations  to  one- third  their 
amount.  Under  these  circumstances  there  arose  a  general 
feeling  of  the  neeessity  of  concentrating  the  government 
in  one  single  in<lividual,  and  when  (Nov.  9,  17901  (ieneral 
Bona])arto  overthrew  the  government  of  the  Directory  by 
military  force  and  grasped  the  reins  himself,  most  people  in 
France  approved  of  the  measure. 

(For  the  rest  of  the  history  of  Franco  see  the  articles 
Nai-olkox,  Lulis  XVIII.,  Ciiaki,i:s  X.,  Lons  Piiilu'i-k. 
Xai'oi,i:o\  III.,  and  the- FuANni-(ii:uMAN  Waii,  The  chief 
works  narrating  the  entire  history  of  Franco  are,  Maiitin, 
TliHtotrr  ftc  f'ninrc  (16  vols.,  lS.0.')-r)O),  and  Mirur.LKT,  ///»- 
toirrdc  FrtMncc{\''t  vols.,  lS;i:i-tiO).)     Ci.kmk.ns  I'KTKnsK.N. 

Fran'ccstown,  tp.  and  post- v.  of  Hillsborough  co., 
X.  II.,  2.')  miles  S.  W.  of  Concord.  It  has  1  national  and 
1  savings  bank,  an  academy,  and  manufactures  of  soap- 
stone  goods,  cooperage,  etc.      Pop.  9-I2. 

Frnnclic-Coiiit^  was  the  name  of  one  of  the  old 
provinces  of  Kastorn  France,  which  now  is  divi<led  into  the 
three  departments  of  Doubs,  llaute-Saflne,  and  Jura. 

Fnm'chisc,  in  law,  a  particular  privilege  conferred  by 
government  on  individuals  or  enr|'<nalions  which  does  not 
belong  to  the  citizens  of  a  country  generally  by  common 
right.  Franchises  are  created  cither  by  express  legislative 
grant  or  by  prescription,  which  presiijtposes  a  grant.  In 
England  the  varieties  of  franchise  are  very  numerous,  and 
include  such  rights  as  Ih^se:  to  have  wrecks,  eslrays.  treas- 
ure-trove, or  forfeitures;  to  hobl  fairs  ornuirkets;  to  es- 
tablish and  maintain  ferries;  to  have  a  forest,  chase,  park, 
warren,  or  fishery,  etc. 

lu  tho  r.  S.  tile  classes  of  these  special  privileges  are 
greatly  reduced  in  number,  and  they  are.  almost  without 
exception,  vpntetl  incorporations.  The  most  usual  and  im- 
portant are  the  privileges  of  maintaiuing  ferries,  bridges, 
turnpikes,  and  railroads,  and  the  right  to  be  a  corpora- 
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tion  for  any  pur|iose.     The  bestowal  of  these  constitutes  a 

contract  between  the  State  and  the  possessor  of  the  fran- 
chise, and  the  latter  thereby  a;?sumes  certain  obligations  as 
a  consideration  for  the  rights  conferred  upon  him.  If  the 
privile<;e  be  to  construct  and  maintain  a  common  highway 
or  provide  any  means  of  public  transportation,  there  is 
annexed  to  the  grant  a  power  of  taking  tolls  from  those 
who  enjoy  the  superior  facilities  afforded,  as  a  means  of 
remuneration  ;  and  the  owner  of  the  franchise  must  in  re- 
turn provide  pro])er  accommodations  for  the  public,  take  all 
reasonable  measures  to  promote  the  safety  and  comfort  of 
travellers,  and  be  ready  at  all  proper  times  to  give  them 
passage.  For  any  violation  or  neglect  of  these  duties  he 
may  be  made  to  respond  in  damages,  or  he  may  even  be 
deprived  entirely  of  the  power  with  which  he  had  been 
entrusted.  On  the  other  baud,  while  he  enjoys  bis  priv- 
ilege it  is  a  right  of  property  which  cannot  be  destroy- 
ed by  the  government  for  the  creation  of  other  franchises 
or  public  works,  in  the  exercise  of  the  power  of  eminent 
domain,  without  adequate  compensation  being  made.  (See 
Eminent  Domain.)  An  interesting  question  bus  frequently 
arisen  in  the  courts  as  to  whether  the  government  is,  in  like 
manner,  restricted  from  creating  other  franchises  which 
would  not  directly  destroy  or  divest  any  previously  exist- 
ing right  of  the  same  kind,  but  would  seriously  interfere 
with  its  exercise  and  diminish  its  value,  as  by  establishing 
a  new  ferry  or  bridge  in  the  immediate  neighborhood  of 
another.  It  has  been  asserted  by  some  jurists  that  at 
common  law  any  such  infringement  upon  franchises  was 
a  nuisance,  which  might  be  prevented  by  injunction  or  be 
made  the  subject  of  an  action  for  damages.  But  the  U.  S. 
ciMirts  have  decided  that  there  is.  in  such  cases,  no  viola- 
tion of  proprietary  rights,  and  that  the  State  is  under  no 
obligation  to  make  recompense.  Public  grants  are  to  be 
construed  strictly,  and  no  implications  of  the  kind  under 
consideration  are  to  be  annexed  to  them.  In  some  in- 
stances express  terms  are  inserted  excluding  all  interfer- 
ence within  a  specified  distance,  and  a  protecting  stipula- 
tion is  thus  made  expressly  a  part  of  the  contract,  which 
the  Stale  cannot  violate  without  making  compensation. 

A  franchise  is  generally  included  in  law  among  incor- 
poreal hereditaments.  But  as  it  is  usually  conferred  upon 
a  corporation,  which  is  regarded  as  having  a  perpetual  ex- 
istence, it  can  scarcely  ever  be  said  to  pass  as  an  inherit- 
ance. But  it  has  this  quality  when  vested  in  an  individ- 
ual, and  it  clearly  indicates  the  nature  of  a  franchise  as  a 
right  of  property,  an  incorporeal  hereditament  being  re- 
garded as  real  estate.  (See  Fcruv,  Railways,  Turnpike, 
ConpouATtovs,  etc.) 

In  political  law,  the  word  "  franchise"  is  sometimes  used 
as  an  equivalent  to  the  right  to  vute  for  candidates  at  a  pub- 
lic election.  The  riglit  of  citizens  of  the  U.  S.  to  vote  is 
now.  to  a  certain  extent,  guarded  by  the  U.S.  Constitution, 
which  provides  (.\raendment  loth)  that  it  shall  not  be  de- 
nied or  abridged  by  the  U.  S.,  or  by  any  State,  on  account 
of  race,  color,  or  previous  condition  of  servitude,  and  that 
Congress  shall  have  power  to  carry  this  provision  into  ef- 
fect by  appropriate  legislation.  (See  Vote  and  Voting.) 
George  Chase.     Hevised  by  T.  W.  Dwight. 

Fran'cia  (Jose  Caspar  Rodriguez),  D.  D.,  LL.B., 
known  as  Dr.  Francia,  b.  at  Asuncion,  Paraguay,  in 
1757.  became  a  Franciscan,  and  was  trained  at  the  Uni- 
versity of  Cordova,  now  in  the  Argentine  Republic.  His 
father  is  variously  stated  as  having  been  French,  Portu- 
guese, .and  Brazilian.  The  young  Francia  received  doctor- 
ates in  divinity  and  canon  law,  and  was  for  some  time  a 
theological  professor,  and  then  gained  distinction  as  an 
advocate  in  Asuncion.  In  l>^ll,  when  Paraguay  became 
independent,  he  was  made  chief  of  the  junta  ;  in  1SK>.  one 
of  the  consuls;  in  1814,  dictator  for  three  years;  in  1S17, 
dictator  for  life.  He  forbade  any  one  to  enter  or  leave  the 
country;  compelled  every  one  to  work  for  a  living:  seized 
the  goods  of  the  rich  and  gave  to  the  poor:  enforced 
popular  education  :  and  compelled  the  people  to  obey  the 
laws  by  means  of  new  and  frightful  penalties.  He  lived  in 
almost  complete  isolation.  When  sixty-nine  years  old  he 
forgot  his  priestly  vows  and  took  a  wife.  One  of  the  most 
unaccountable  acts  of  his  life  was  the  imprisonment  of  the 
botanist  Bonpland  for  ten  years.  He  d.  Sept.  20.  1840. 
Though  a  cruel  man  and  a  rigorous  tyrant,  Dr.  Francia 
was  generally  beloved  by  his  subjects. 

Fran'cis  I.,  king  of  France,  was  b.  at  Cognac  Sept.  12, 
1494.  He  was  the  son  of  Charles,  count  of  Angouleme.  and 
succeeded  his  cousin  and  father-in-law.  Louis  XII.,  Jan.  1, 
1.^)15.  In  the  following  July  he  named  his  mother  regent, 
and  set  out  at  once  for  the  conquest  of  the  Milanese  terri- 
tory, which  was  defended  mainly  by  Swiss  mercenaries. 
He  won  the  great  battle  of  Marignano,  the  "battle  of  the 
giants"  (Sept.  14-15),  where  he  displayed  much  valor  and 
skill,  and  was  knighted  on  the  field  by  Bayard.    Thereupon 


followed  his  entry  into  Milan,  the  league  with  the  8wis?, 

the  founding  of  Havre  de  Grace,  and  the  alliance  with  the 
emperor  Maximilian  against  the  Turks.  In  1518  he  won 
Tournay  from  the  English,  and  in  loIW  began  his  rivalry 
with  Charles  V.  in  the  contest  for  the  imperial  crown, 
Francis,  irritated  by  his  defeat,  was  led  by  feelings  of  jeal- 
ousy to  acts  of  hostility.  In  June,  1520,  he  met  Henry 
VIII.  of  England  on  "the  field  of  the  cloth  of  gold," 
between  Guisnes  and  Ardres,  and  on  the  Pale  of  Calais,  de- 
siring to  win  Henry's  friendship  by  displays  of  chivalric 
pageantry  and  acts  of  princely  courtesy.  Charles,  more 
politic,  won  Henry's  favor  partly  by  flattery,  but  more  by 
the  jiromise  of  the  papacy  to  AVolsey,  whose  powerful  in- 
fluence was  thus  obtained.  In  1522,  Francis  began  the  war 
against  the  emjicror,  the  pope,  and  England,  most  unwisely 
attacking  at  once  Navarre  and  the  Xetherlands.  Prosper 
Colonna,  at  the  head  of  the  Italian  troops,  rapidly  dispos- 
sessed Francis  of  his  Italian  possessions,  except  Cremona; 
the  French  were  routed  in  Navarre;  and  on  the  ca.^tern 
frontier  the  only  advantage  was  the  check  given  to  Cliaj-les 
at  M<?zieres.  Meanwhile,  the  English  invaded  the  N.  :  t!ic 
constable  Bourbon  went  over  to  the  enemy  :  Bonnivet  was 
driven  out  of  Italy  ;  Bayard  was  slain,  Provence  overrun 
by  the  Germans,  and  the  queen  died.  Francis,  however, 
rapidly  cleared  Provence  of  his  enemies,  and  foHowed  them 
into  Piedmont,  but  was  defeated  and  captured  at  the  great 
battle  of  Pavia,  where  he  perfornu'd  prodigies  of  valor.  He 
was  kept  a  close  prisoner  at  Matlrid  for  one  year;  but  Eng- 
land, Venice,  Rome,  and  Genoa  demanding  his  release,  the 
emperor  liberated  him,  alter  exacting  the  most  humiliating 
conditions,  whicli  were,  under  the  protest  of  Francis,  con- 
firmed by  an  oath,  frum  which  the  pope  hastened  to  release 
the  French  king.  The  war  was  at  once  renewed  in  Italy; 
Rome  was  sacked  by  the  constable  Bourbon,  the  pope  im- 
prisoned, and  the  French  army  under  Lautrec  was  destroyed 
before  Naples  by  a  loathsome  disease,  hitherto  unknown  in 
Europe.  Francis  thereu]»on  challenged  Charles  to  mortal 
combat,  but  the  latter,  th<mgh  pretending  to  accept,  took 
such  care  of  himself  that  a  combat  of  words  alone  followed. 
In  May,  1529,  both  parties  were  exhausted,  and  the  Peace 
of  Cambray  ensued,  though  the  war  broke  out  afresh  in 
1534  and  1542,  each  time  with  apparent  but  not  permanent 
advantage  to  France.  The  latter  part  of  the  king's  reign 
was  marked  by  terrible  persecutions  of  the  Protestants,  in 
which  many  thousands  of  his  subjects  were  slain  and  ban- 
ished. Francis  d.  at  Rambouillet  Mar.  :U,  1547.  The 
character  of  Francis  is  marred  by  jealousy.  libertinism, 
religious  bigotry,  and  extravagant  love  of  military  glory. 
His  conspicuous  merits  were  valor,  frankness,  generosity, 
good-breeding  and  a  love  for  the  libera!  arts.  When 
compared  with  that  of  his  great  rival.  Charles  V.,  the  cha- 
racter of  Francis  seems  almost  admirable. 

Francis  II.  of  France,  b.  at  Fontaineblcau  Jan.  19, 
1543.  was  the  son  and  successor  of  Henry  II.,  and  came  to 
the  throne  in  1559.  He  is  chiefly  ni>teworthy  as  the  first 
husband  of  Mary  queen  of  Scots.  The  king  was  feeble 
of  body  and  mind,  and  the  Guises  were  the  real  rulers  of 
France.  The  great  events  of  this  reign  were  Conde's  Hu- 
guenot conspiracy  against  the  Guises,  and  the  many  con- 
sequent executions.  Francis  d.  at  Orleans  Dec.  5,  1560,  and 
the  crown  went  to  his  brother,  Charles  IX. 

Francis  I,,  emperor  of  Germany,  b.  Dec.  8,  1708,  suc- 
ceeded his  father,  Leopold,  as  duke  of  Lorraine  in  1729, 
and  in  1735  received  Tuscany  in  exchange  for  Lorraine, 
succeeding  the  last  Medicean  as  grand  duke  in  1737.  In 
1736  he  married  the  arch-duchess  Maria  Theresa,  and  be- 
came generalissimo  against  the  Turks.  In  1741  he  was  de- 
clared co-regent  with  his  wife,  and  in  1745  was  chosen  em- 
peror. Most  of  his  attention  was  given  to  Tuscany,  and 
Maria  Theresa  was  the  true  sovereign  in  Germany.  D.  at 
Innspruck  Aug.  18,  1705. 

Francis  II.  of  Germany,  son  of  Leopold  II.  and  grand- 
son of  Francis  I.,  was  b.  at  Florence  Feb.  12,  1768;  served 
in  youth  as  titular  chief  commander,  under  Laudon,  against 
the  Turks,  and  was  ]>resent  at  the  taking  of  Belgrade  1789; 
succeeded  his  father  in  1792,  in  which  year  war  was  de- 
clared against  him  by  France  at  the  beginning  of  the  Rev- 
olution. He  commanded  in  person  on  the  Rhine,  but  with  no 
success.  Napoleon's  brilliant  operations  in  Northern  Italy 
followed.and  the  Treaty  of  CampoForraioJ  1797)  robbed  him 
of  Belgium,  the  Milanese,  and  part  of  the  Rhine  provinces. 
In  1799-1800  he  joined  Russia  and  Great  Britain  in  an- 
other war,  but  Moreau  in  Germany  and  Napoleon  in  Italy 
(Marengo.  June  14)  brought  this  war  to  a  termination  fa- 
vorable to  France  in  181)1.  In  IS04,  Francis  took  the  title 
of  emperor  of  Austria,  joined  the  third  coalition  of  1805, 
and  was  compelled  by  the  calamities  of  Ulm  and  Austerlitz 
to  renounce  his  title  of  emperor  of  Germany  (1800),  to- 
gether with  his  claim  to  Venice  and  the  Tyrol.  This  was 
the  end  of  the  Holy  Roman  Empire.     The  Peace  of  Tilsit 


FRANCIS   1.— FRANCIS   XAVIFR. 


forced  him  to  a  fourth  cnlamitous  war,  which  ended  at 

AVagrnm  ISflfl.  In  ISIO  his  tlauj^htcr.  Maria  Louisa,  was 
given  Ity  liiin  in  niarriii^^f  ti)  Xajmlcon.  lie  joint-d  the 
allies,  anil  took  juirt  in  th«  battle  of  Leipsic  and  the  occu- 
pation of  Kranee  in  IHl'A.  Napoleon's  tinal  overthrow  left 
Francis  stronj^er  than  ever  before.  He  became  a  loading 
figure  in  the  Holy  Alliance.  an<I  Austria's  name  was  for 
years  after  the  Kvnibnl  of  (lespoti^!In  and  reaction  against 
liberal  politics.      D.  at  Vienna  Mar.  2,  iSilo. 

Francis  I.,  kin;;  of  the  Two  Sicilies,  b.  at  Naples  Aug. 
19.  1777;  became  iluko  uf  Calabria  in  1799;  gueeeeded  his 
father,  Fer<linand  I.,  in  1825,  having  previously  been  as- 
sociated with  the  constitutionalist  and  revolutionary  party. 
Nevertheless,  his  reign  was  one  of  cruel  tyranny  and  cor- 
ruption.    1).  at  Naples  Dec.  8,  IS.'iO. 

Francis  II.  of  the  Two  Sicilies  (Fkaxcesco  d'Assisi 
Maria  Lkoi'oi.i)),  h.  at  Naplee  Jan.  16,  I8;iG,  succeeded  his 
father,  Ferdinand  II.  (''Uomba").  in  1859,  and  adopted 
his  father's  reactionary  ])oliey.  His  realm  was  invaded 
and  quickly  overrun  by  (laribaMi's  forces  in  ISfiO,  and  when 
Gaeta.  his  last  stronghold,  was  surrendered  ( ISfil ),  Francis 
escapel  to  Kr)nic,  and  has  since  lived  in  retirement. 

Francis  (t'oNVKUs),  I).  T)..b.  at  West  Cambridge,  Afass., 
Nov.  9,  1795;  graduateil  at  Harvard  in  1815;  studied  di- 
vinity at  Cambridge,  Mass. ;  held  a  Unitarian  pastorate  at 
Watertown,  Mass.,  ISI9-I2:  was  Parkman  professor  of 
pulpit  eloquence  and  pastoral  care  in  the  Cambridge  Di- 
vinity School  1S12-0.'I;  wrote  biographical,  historical,  and 
other  papers,  including  contributions  to  Sparks's  Itiorfrnph- 
icnl  Collecti'rniJi,  the  publications  of  tlie  Massashusctts  His- 
torical Society,  etc.     I),  at  Cambridge  Apr.  7,  1803. 

Francis  (JonN  M. ),  b.  in  Prattsburg,  Steuben  co.,  N.  Y., 
Mar.  C,  I82U.  After  receiving  a  <!4)mmon-school  education, 
he  was  at  tho  age  of  fourteen  put  as  apprentice  to  the 
printing  business.  In  1S(:{  he  was  employed  as  editor  of 
the  Wai/iif  Snttinel  at  Palmyra.  N.  Y.  After  studying  law 
for  some  months  he  became  in  1845  leading  editorial  writer 
of  the  Roch'ntfir  Af/ferti'ser.  and  in  I84fi  performed  a  sim- 
ilar service  for  the  Tnn/  limltjpt,  of  which  he  was  after- 
wards editor  and  asjioeiate  proprietor.  After  serving  on  tho 
Troy  Poxt  au'l  the  Troi/  \Vfn';f,  he  established  the  7Voy  Timrn 
in  1851,  and  has  since  remained  controlling  proprietor  of 
that  journal.  In  1871  he  was  appuinte<i  by  President 
Grant  11.  S.  minister  to  Greece,  which  position  he  resigned 
Nov.  17,  187;i.  J.  B.  Bishop. 

Francis  (Johs  Wakekikld),  M.  D.,  LL.D.,  b.  in  New 
York  Nov.  17,  1789;  graduated  at  Columbia  College  in 
1809;  in  l>ill  received  his  medical  degree  at  tho  New  York 
College  of  Pliysicians  and  Surgeons;  became  the  partner 
of  Dr.  Hosack.  his  preceptor,  with  whom  he  published 
(1810-14)  the  Amen'run  Mfjiintl  and  IViiloHophiml  J{rf/t»~ 
trr;  jn  181IJ  became  professor  of  materia  mediea  in  Colum- 
bia College  and  lecturer  in  the  College  of  Physicians  and 
Surgeons;  went  to  Kurope  and  stuclied  under  Abernethy; 
returned  to  New  York,  au'i  held  in  the  last-named  school 
successively  the  chairs  of  the  institutes  of  medicine,  of 
medical  jurisprudence,  and  of  obstetrics;  was  professor  of 
obstetrics  in  the  RutgtTft  Medical  College  1826-;J0;  was  an 
editor  of  a  mi'dical  journal  1822-24;  engaged  actively  in 
licnevolent  enterprises,  in  literary  and  in  reformatory  work; 
author  of  various  professional  and  biographical  works  and 
of  many  scientific  papers;  was  a  member  of  many  learned 
societies.  An  able  practitioner,  a  pleasing  writer,  an  able 
and  popular  instructor,  his  social  qualities,  his  literary 
tastes,  and  benevolence  rendered  him  one  of  tho  most  use- 
ful citizens  of  his  time.     I),  in  New  York  Feb.  8,  18()1. 

Francis  Joseph,  emperor  of  .Austria  and  king  of  Bo- 
lu-Miia.  Hungary,  etc.,  was  b.  Aug.  18,  18.'jn,  son  of  the  arch- 
duke Francis  Charles  ami  nephew  of  Ferdinand  I.,  whom 
he  succeeded  in  18(8,  The  Hungarian  war  was  inherited, 
not  brought  on,  by  him,  anrl  since  its  close  the  emperor  has 
become  personally  highly  popular  in  his  dominions.  The 
Franco-Italian  war  of  1859  and  tho  Prusso-It;ilian  war  of 
180))  considerably  redueed  the  area  of  Ins  dominions,  but 
the  .'Vuslrian  policy  has  become  every  year  more  liberal, 
ari'l  the  inilu>*trial  ])rogrc»«  of  the  country  has  been  rc- 
miirkable.  (Sew  .\rHTito-H rNfjAiiiAN  MoNAitriiv  for  a  full 
sketeli  of  the  events  of  liis  reij^n.) 

Francis  {.Ioii!<  Bhown),  b.  in  Philadelphia  .May  .'11, 
1794,  was  a  grandson  nf  Nicholas  Brown  of  Provideni-c, 
B.  I.;  graduated  at  Brown  University  in  1808;  received 
a  mercantile  eilneation  in  the  famous  Iiusimsshouse  of 
IJrown  *fc  Ivi's,  I'lovidene*';  studied  law  nt  Litchfield, Conn. : 
was  in  the  Illiode  [rtland  legislature  1821-29;  in  the  Slate 
senate  IH.'H,  1842.  and  1849-5ft;  governor  of  Rhode  Island 
18:t3-:t8;  U.S.  Senator  1844-45,  and  held  othir  positions 
of  honor  and  trust.     I),  al  Warwick.  H.  I..  Aug.  9.  1864. 

Francin  (Smnt)  oI'  Ansini,  founder  of  the  orders  of- 
Franciscans  in  the  Koniau  Catholie  Church,  whk  b.  in  11S2 


I  at  Assisi,  and  named  Giovanni  Bkrn*ari>one,  but  called 
I  FitANrKsco  by  his  father,  a  rich  merehant  who  traded  much 
with  France,  whence  the  child's  name.  He  was  a  thought- 
less, gay  youth,  ami  servetl  as  a  soldier  against  the  troops 
of  Perugia,  but  was  taken  prisoner  and  confined  forn  year. 
This  imprisonment,  and  a  consequent  sickness,  led  him  to 
make  a  vow  to  renounce  the  world — a  vow  which  he  gorin 
forgot.  But  warneii,  as  he  conceived,  by  a  voice  from 
Heaven,  he  took  a  linal  vow  of  poverty.  One  day,  as  he 
was  praying  in  church,  the  crucifix,  we  arc  told,  spoke  and 
I  bade  him  repair  the  walls  of  (iod's  house.  Francis  stole 
I  anil  sold  a  liorse  and  srunc  rich  goods  belonging  to  his 
,  father,  ami  offered  the  money  to  the  priest  of  the  church. 
who  refused  it ;  whereup(»n  Francis  cast  the  money  into  the 
street,  and  took  up  his  dwelling  in  the  church,  the  repair 
of  which  he  undertook  by  begging  and  by  the  labor  <if  his 
own  bands.  The  father  of  Francis  flogged  ami  imjtrisoned 
him  for  a  time  as  a  thief  (120(>),  and  Francis  formally 
refused  all  inheritance  in  his  father's  property.  He  now 
begged  money  for  the  repair  of  the  churches;  washed  the 
feet  of  beggars  and  lepers,  and  kissed  their  sores;  clothed 
himself  in  a  robe  of  serge  sewed  with  paekthread  and  tied 
about  (he  waist  with  a  rope;  ate  the  meanest  food,  and 
covered  it  with  ashes,  ancl  wept  and  fasted  jilmost  contin- 
ually ;  slejit  on  the  grouml.  and  useil  a  stone  for  a  pillow. 
Jn  1209,  having  a  few  personal  followers,  he  drew  up  a 
monastic  rule  for  them,  which  was  in  1210  approved  by 
Innocent  111.,  and  in  the  same  year  Francis  was  made  a 
deacon,  the  highest  clerical  position  he  would  receive.  In 
1212  he  was  joined  by  Saint  Clara  and  her  two  sisters,  the 
orif^inal  Clarisses  or  Poor  Clares  of  tho  Order  of  Saint 
Francis.  In  1219  he  joined  the  crusaders  at  Damietta  ;  in 
1221  he  founcled  the  Tertiary  Order.  Soon  after,  as  we  are 
told,  he  had  a  vision  of  Christ,  and  received  u]ion  his  hands, 
feet,  and  side  the  utit/inntft.  or  marks  resembling  the  wounds 
of  (^hrist.  (See  SrifJMATi/.ATiox.)  Among  his  numerous  re- 
])Uted  miracles  was  the  healing  of  the  infant  Bonaventuni, 
afterwards  a  tlistinguished  saint.  Snint  Francis  d.  Oct.  4. 
122r(.  and  was  canonized  in  1228.  Thr<iugh  whatever  of 
invention  and  myth  there  may  be  in  the  storieg  of  the  life 
of  Saint  Francis,  we  may  discern  in  him  the  lover  of  his 
kind,  the  faithful,  earnest  toiler  for  the  spiritual  and  phys- 
ical well-being  of  his  fellows.  Even  the  beasts  and  birds 
experienced  his  kindness,  nnd  he  preacheil  to  them  as  to 
his  brethren.  He  was  cruel  to  no  one  except  himself.  He 
taught  his  followers  that  it  was  not  maceration  and  fast- 
ing that  led  to  spiritual  advantage,  but  that  such  advan- 
tage sprang  from  the  love  which  ])rompted  to  self-renun- 
ciation. His  own  self-inflicted  sufierinf;s  were  endured  for 
the  purpose  of  enabling  him  to  control  his  a|i]ietites.  His 
life  has  been  written  by  Thomas  de  Celano.  Bonaventura, 
Luke  \Va<lding,  Voigt,  Chavin.  Hilyot,  Chalippe.  F.  Morin, 
Bohringer,  Ilase,  Papini,  Da  Magliano.  auil  many  others. 

Chaklks  W.  (iRERNK. 

Francis  (Sir  Philip),  K.  B.,  b.  at  Dublin  Oct.  22, 
17411,  was  the  son  of  Philip  Francis  (17()0-7.I),  an  Anglican 
clergyman  and  translator  of  Demosthenes  and  Horace. 
Young  Philip  entered  public*  life  in  175r),  under  tho  pat- 
ronage of  Henry  Fox  (see  Hoi, land,  hoitii).  as  a  placeman 
in  the  state  dejiartment,  and  held  afterwarils  varictus  ijlaces 
in  the  civil  service  at  home  and  abroad  until  1772.  Tie  was 
a  niem})cr  of  the  council  for  Bengal  1774-Sll,  and  the  cin- 
stant  opponent  of  Hastings,  by  whom  he  was  badly  wounded 
in  a  duel.  He  entered  Parliament  in  1784,  ond  finally  left 
it  in  1807.  He  was  prominently  conneetcd  with  the  Hast- 
ings trial,  in  which  his  revengeful  spirit  is  supposed  tu 
have  been  a  principal  element.  Throughout  a  large  part 
of  his  public  life  he  was  an  ardent  and  aeti\e  advocate  of 
reform  measures.  At  present  he  is  chiefly  remembeieil  as 
perhaps  the  author  of  the  Jnniut  letters  ;  although  the  ques- 
tion has  not  yet  been  settled,  the  weight  of  tiie  evidence  is 
generally  rcg.irded  HJ  favorable  to  llie  theory  vl'  his  autlior- 
shi|»  of  those  letters.  t^See  .IiNirs.)  D.  in  Lundiui  Dec.  22, 
181 ;(.  Nonuuf  his  acknowledged  writings  are  now  important. 

Francis  Xavior^  Saint  (FiiANiiscd  i>K  Xavikr).  "pn- 
trnn-saiul  and  pnttecttir  of  the  Fast,"  was  li.  of  a  nnble 
family  at  the  eastle  of  Xavier,  in  Navarre.  Apr.  7,  15IH(, 
and  took  his  nume  Xitri'i-  from  an  csliite  of  his  mother's. 
He  was  educated  at  the  eullege  Sainte- BimIm-.  I*nris.  taught 
philosophy  with  a|)plause  in  the  College  of  Beauvais.  and 
received  the  doetumte  from  the  Sorbonne.  In  I5;{4  ho 
joined  tho  new  society  proposed  by  his  fellow-student  and 
compatriot  Loyola,  and  in  I5;{7  they,  with  a  few  others, 
llie  (^erm  (d'  the  future  Soi*iety  (d"  Jesus,  went  to  Borne  and 
received  tin'  papiil  benediction  upon  tln-ir  new  enterprise. 
He  now  (oiled  uith  /.cal  in  the  Italian  prisons  and  hospi- 
tals, and  in  1.>1I  was  sent  by  Loyola  to  <iou,  India.  On 
the  way  ho  cared  fiM-  (he  sailors  sick  of  scurvy,  and  preached 
with  great  pi>werand  effect.  I>uring  his  (en  years  apostle- 
Hhip  in  India,  CuyluMi  Japan,  and  Maliieea  he  baptized,  we 
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are  told,  more  than  1,000,000  persons,  and  planted  the  faith 
in  52  kingdoms.  Much  of  his  remarkable  success  was  doubt- 
less due  to  the  exercise  of  the  Jesuit  practice  of  "accom- 
modation." He  d.  of  ftvcr.  in  the  island  of  Sancian 
(Hiang-Shan),  near  Macao,  China,  Dec.  2,  1552,  and  was 
canoni'zed  in  1622.  Many  miracles  are  ascribed  to  him  by 
Roman  Catholic  writers.  "(The  standard  Life  of  this  saint 
is  that  of  Bartoli  (lOOO) ;  al.^o  written  by  Tursellini  (loy-1), 
Bouhours  (16S2;  in  English  by  John  Drydcn,  16S)S),  San- 
doval (1619),  Toseano  (lOaS),  Raybois  (183S),  Reithmeyer 
(1846) ;  by  H.  Venn,  Protestant  (1862),  and  by  11.  J.  Cole- 
ridge.) 

Francis  de  Paul  (S.tiNr),  b.  at  Paola,  in  Calabria,  in 
1411'.,  became  a  Franciscan  in  youth,  but  assumed  the  life 
of  a  hermit  near  his  native  town.  He  soon  acquired  a  wide 
fame  by  the  terrible  austerities  of  his  life,  and  his  rejiu- 
ted  miracles  brMUght  to  him  many  followers.  lu  H.'Sfi  he 
established  the  order  of  Hermits  of  Saint  Francis,  after- 
wards called  Friars  Minims,  Bon  Hommes,  and  Fathers  of 
Victory.  In  1482  he  visited  Louis  XI.  of  France,  who 
hoped'in  vain  to  bo  cured  by  him  of  his  long'and  at_  last 
fatal  illness.  He  remained  in  the  service  of  Charles  VIII. 
and  Louis  XII.  of  France,  and  d.  at  Plessis-les-Tours  Apr. 
2.  1507.     He  was  canonized  in  1519. 

Francis  de  Sales  (S.vi.mt)  was  b.  at  the  Chateau  de 
Sales,  near  Aunecy,  Savoy,  .iug.  21,  15C7,or  noble  parent- 
age :  was  educated  at  Paris  and  Padua,  where  he  was  passed 
a  doctor  of  laws  when  twenty  years  old  ;  embraced  a  cleri- 
cal life,  and  as  deacon  and  provost  of  the  cathedral  of 
Geneva  won  fame  as  an  eloquent  preacher ;  became  a  priest 
in  lj'j:i:  went  on  a  mission  to  Savoy,  whence  in  1598  he 
procured  the  expulsion  of  certain  Protestant  ministers. 
He  was  then  sent  by  the  po])e  to  convert  Beza,  to  whom  he 
offered  a  cardinalate,  but  all  in  vain.  In  1599  he  became 
coadjutor,  and  in  1602  bishop,  of  Geneva.  In  1610  he 
founded,  with  Madame  de  Chantal,  the  order  of  the  Visita- 
tion, with  the  mother-house  at  Annecy.  D.  at  Lyon  Nov. 
28,  1022.  He  was  distinguished  for  zeal,  charity,  purity, 
eloquence,  and  personal  excellence.  His  complete  works 
have  beeu  often  published.  The  most  famous  are  i'/ii- 
lri>il:i<-timi  II  III  rie  Jivule  (1608),  and  L'Amnnr  de  Dieu 
(1610).  There  arc  many  memoirs,  chiefly  French.  Canon- 
ized 1605.     He  was  made  ecumenical  doctor  in  1S77. 

Francis'cans,  Mi'norltes  {FyutreH  Minnret).  Gray 
Friars  i'u\  England  and  Ireland),  sometimes  called  also 
Seraphic  Brethren,  one  of  the  great  mendicant  orders 
of  the  Roman  Catholic  Church.   Its  founder,  son  of  a  wealthy 
merchant.  Pieiro  Bernardone  (and  christened  Fr.ancesco, 
"  the  Frenchman."  because  his  father  was  absent  in  France 
at  the  time  of  his  birth),  was  b.  at  As^^isi,  in  Central  Italy,  in 
11 82.     A  wild  youth  sobered  l)y  adversity,  he  gave  him- 
self up  in  1207  to  a  life  of  most  passionate  religious  devo- 
tion, choosing  absolute  poverty  as  tlie  bailge  of  a  new  apos- 
tolate  which  should  carry  the  gospel  to  the  poor.  The  found- 
ing of  the  order  dates  from  May  16,  1209,  when  he  was 
joined  hy  two  companions  at  the  church  of  the  A'irgin  at 
Portiuncula.     In  that  same  year  the  order  was  provision- 
ally sanctioned  by  Innocent  III.,  commended  to  the  favor 
of  the  fifth  Laterau  Council  in  1215,  and  finally  established 
by  Honorius  III.  in   122;i.     The  rule  was  given  in    1210. 
In  1224  Saint  Francis  had  the  famous  vision,  when,  as  his 
followers  believed,  the  five  wounds  of  our  Lord  were  mi- 
raculously impressed  upon  his  body.     He  d.  Oct.  4,  1226, 
and  was  canonized  by  Gregory  IX.  in  1228.     The  female 
order  of  Cl.4R1ssines  (St.  Clara),  which  took  its  rule  from 
him  in  1224,  dates  from  1212.     His  TErsTiARiES  date  from 
1221.     And  so  he  is  called  the  founder  of  three   orders. 
Medifeval  Europe  owes  much  to  the  Franciscans.     They 
went  everywhere,  and  were  like  flames  of  fire  wherever 
they  went.     First  of  all,  they  roused  the  masses.     Poor 
men,  wearing  nothing  hut  brown  frocks  girded  about  the 
waist  by  bits  of  rope,  brought  the  gospel  home  to  the  ])Oor. 
By  and  by  they  made  themselves  felt  in  every  walk  of  life. 
Assisi  became  the  acknowledged  capital  of  Christian  art. 
Thomas  de  Celano,  author  of  Dies  Jnr,  and  Jacopone  da 
Todi,  author  of  Sfnbitt  Mater,  were  both  of  them  Francis- 
cans ;  pontiffs  like  Nicholas  IV.,  Alexander  V.,  and  Sixtus 
V.  were  Franciscans;  but,  ahove  all.  some  of  the  greatest 
and   best  of  the  Schoolmen,  such  as   Roger  Bacon,  Duns 
Scotus,  Bonaventura,  Alexander  of   Hales,  and   Ockham, 
belonged  to  the  same  order.     The  war  between  Thomists 
and  Scotists  was  still  more  a  war  between  Dominicans  and 
Franciscans.     Even  in  the  lifetime  of  Saint  Francis  strife 
arose  in  regard  to  the  strictness  of  the  rule.     The  extreme 
asceticism  which  originally  inspired  the  order  has  repeat- 
edly reacted  against  its  declining  disoiplinc.     Hence,  such 
temporarv  offshoots  as  the  Cjpsarines  (12^^6-56),  the  Celes- 
tines  (1294-1307),  and  the  Clarenines  (1302-1506).  The  Ca- 
puchins (dating  from  1525)  are  still  in  existence.     Henee 
also,  especially,  the  great  schism  of  136S,  which  estab- 


lished the  two  branches  of  milder  Conventuals  and  more 
rigorous  Observants.  The  numerical  strength  of  the  order 
was  greatest  about  fifty  years  after  its  foundation,  when  it 
had  between  7000  and  8000  convents  and  nearly  200,000 
monks.  In  the  fifteenth  century  it  declined,  and  was  again 
greatly  weakened  near  the  close  of  the  eighteenth  century. 
At  present  the  number  of  monks  is  nearly  100,000,  and  they 
are  found  in  almost  every  part  of  the  world. 

(The  literature  of  the  subject  is  voluminous.  The  Life 
of  Saint  Francis  was  first  written  by  Thou  as  de  Celano 
in  1229;  then  by  the  three  associates,  Leo,  RtFixrs,  and 
Angeh^s,  in  1246;  and  hy  BosAVE.NTUnA  in  1261.  These 
may  all  be  found  in  the  Aetii  Saneloruni,  2d  vol.  for  October. 
Of  "modern  Lires  of  the  saint,  we  have,  amongst  others,  in 
English.  Ru-iiAHDSox  (2  vols..  1854) ;  in  French,  JIai.an 
(1855);  in  Germ.an,  Hase  (1856).  For  the  history  of  the 
order  we  have  the  Aimiiira  Miiinritm  of  Li:ke  Wadding, 
who  in  the  earlv  part  of  the  eighteenth  century  edited  the 
first  16  vols,  of  a  work,  the  23d  and  24th  vols,  of  which 
appeared  in  1859  and  ISOO.)  R.  D.  Hitchcock. 

Francis'co,  tp.  of  Buckingham  co.,  Va.    Pop.  1615. 
Fran'cisville,  post-v.  of  Salem  tp.,  Pulaski  co.,  Ind. 
It  has  one  weekly  newspaper.     Pop.  281. 

Franck'e  (Arr.rsT  Hermann),  a  great  German  Luth- 
eran divine  and  philanthropist,  h.  Mar.  23,  1003,  in  LiibecU  ; 
commenced  his  studies  at  Erfurt  1679,  continued  at  Kiel, 
and  finished  them  at  Leipsic  in  Hebrew.  Greek,  and  theolo- 
gy. He  delivered  theological  lectures  .in  Leipsic  1689-90, 
was  dean  in  Erfurt  1690-91;  in  1691  was  called  to  the  new 
university  of  Halle  as  professor  of  the  Greek  and  Oriental 
languages,  and  as  pastor  of  the  suburban  town  of  Glaucha. 
Breilhaupt  and  Lange  were  his  associates  in  the  faculty 
and  in  the  spirit  of  practical  energy  in  which  he  fcdlowed 
up  the  work  of  Si'EXek  (which  sec).  In  1715  he  became 
pastor  of  the  church  of  St.  Ulrich.  He  was  founder  of  the 
greatest  orphan-house  of  Protestant  Europc.of  a  free  school, 
a  free  table  for  students,  and  of  a  seminary  for  teachers. 
In  1698  these  institutions  were  brought  together  in  one 
great  edifice.  The  whole  was  sustained  by  private  benef- 
icence or  by  the  judicious  labor  connected  with  the  ori>han- 
house.  Among  "its  useful  appendages  was  a  publishing 
establishment,  from  which  were  issued  many  valuable  books, 
especially  the  cheap  Bibles  of  the  Caustein  Institute.  After 
his  deatli,  June  S.  1727.  the  work  was  carried  on  by  his  son 
and  by  Frelinghauscn,  his  son-in-law.  The  best  biogra- 
phies of  Francke  arc  by  Nicmeyer,  1794;  Guerikc,  1827 
(translated  into  English);  Kramer,  1861:  Eckstein,  1863. 

C.  P.  Krautii. 
Francoa'eeiP,  a  small  natural  order  of  stemless  ex- 
ogenous hcrlis.  ehieily  Chilian.  Lindley  regards  them  as 
having  affinity  to  I)imi:in.  They  have  astringent  qualities, 
but  none  are  important.  The  principal  genus  is  Frnueoa. 
Franco-German  War  (1870-71).  Under  the  states- 
manlike leadership  of  Bismarck,  Prussia  wholly  gave  up, 
in  1866,  its  modest  and  somewhat  ambiguous  attitude  of 
former  days,  and  on  the  basis  of  the  very  decideil  impres- 
sion which  its  victory  over  Austria  produced,  it  took  the 
hegemony  in  Germany.  But  thereby  the  old  enmity  be- 
tween France  and  Germany  was  immediately  rekindled. 
The  government  of  Napoleon  III.  could  not  but  feel  a  de- 
pressing influence  from  the  astonishing  success  of  Prussia. 
It  was  itself  based  on  the  success  of  its  foreign  policy.  Its 
important  reforms  in  the  field  of  political  economy  had 
found  only  a  cold  reception,  and  Napoleon  understood  that 
it  would  be  very  difficult  for  him  to  maintain  himself  as 
emperor  of  France  when  he  could  not  maintain  the  French 
empire  as  leader  of  Europe.  Perpetually  stirred  up  and 
irritated  by  the  opposition,  the  national  feeling  of  France 
began  to  rise  against  a  ruler  who  suppressed  her  freedom 
without  increasing  her  fame  anil  power.  The  French 
people  felt  its  pride  offended,  and  the  cry  was  heard,  "  Re- 
venge for  Sadowa !"  Thus,  after  1866  the  imperial  govern- 
menl  tried  its  utmost  to  put  the  French  army  with  the 
greatest  possible  rapidity  on  a  footing  which  would  enable 
it  to  declare  war  against  Prussia,  while  at  the  same  time  it 
endeavored  by  dipfoniatic  means  to  gain  such  eonecssions 
from  Prussia  as  might  look  like  compensations  for  the  ag- 
grandizement of  that  power.  It  failed,  however,  in  both 
plans.  The  introduction  of  the  Chassepot  guns  was  carried 
through  with  great  rapidity  :  at  the  end  of  1869  the  entire 
body  of  infantry  was  provided  with  this  weapon.  But  the 
reorganization  of  the  army  met.  in  general,  with  so  much 
opposition  from  the  side"  of  the  representatives  of  the 
people  that,  especially  after  the  death  of  the  energetic 
Marshal  Niel.  onlv  a  few  reforms  cf  any  consequence  could 
be  effected.  Bv  the  army  law  of  Feb.  1.  1868.  presented 
and  carried  by 'Niel.  the  time  of  military  service  was  fixed 
at  five  years  "in  the  active  army  and  four  years  in  the  re- 
serve, and  an  active  national  guard  was  formed,  in  which 
all  those  who  bought  themselves  off  from  military  service. 


franco-CtKrmax  war. 


:. ;' 


or  who  remained  after  the  annual  conscription  (100,000 
men)  was  tillt'd,  were  compelled  to  serve.  On  paper  the 
ai!livo  army  and  the  reserve  amounted,  aocordin;;  to  this 
law,  to  900,000  men,  and  the  national  guard,  which  was  to 
be  used  for  the  defence  of  the  frontier,  to  5JO,000  men. 
Uut  how  small  a  part  of  this  immense  army  was  actually 
moliilized  and  fit  for  hattlc  the  year  l^^TO  showe.l.  And 
even  this  army  suffered  from  peculiar  weakne!».st's,  ari:<in;; 
from  a  policy  whose  aim  had  been  to  make  it  a  support  of 
the  dynasty  rather  than  the  defence  of  the  nation. 

The  attempts  at  inducing  Prussia  to  yield  and  surrender 
territory  were  entirely  frustrated  l)y  the  proud  but  prudent 
stubbornness  of  IVismarek.  who  after  ISOli  be;^an  to  show 
himself  not  as  a  Prussian  minister,  but  as  the  chancellor 
of  the  North  German  Confeilcration  and  a  (!ennan  patriot. 
In  Aug.,  1806,  he  declined  an  offensive  auci  defensive  alli- 
auL-e  offered  throu;^h  Benedetti,  which  sli[nilated  that 
Prussia  should  eoiisent  to  the  annexation  of  Lnxeml)Ourg 
and  IJelgium  ti>  France,  and  France  recognize  the  appro- 
priations which  Pruj^sia  had  made  and  the  intimate  con- 
nection with  Southern  (iermany  which  she  wished  to  ac- 
complish. During  the  following  years  he  several  times  re- 
fused similar  propositions  which  were  made  (o  him  under 
ditTeroiit  forms,  and  in  the  spring  of  1SG7  he  took  so  de- 
cidedly a  national  position  in  the  Luxembourg  question 
that  France,  not  yet  ready  for  war,  was  compelled  to  stop 
short  of  her  demands.  Meanwhile,  the  >iorth  German 
Confoderatiou  became  more  and  more  consolidated  every 
year,  and  in  Southern  Germany  an  inclination  to  the  North 
heg:in  to  show  itself.  Napoleon  believed  that  a  complete 
])oIilieal  union  of  the  whole  of  Germany  was  not  far  otf, 
and  he  understood  fully  that  such  a  combination  would 
make  his  adversary  superior  in  power.  He  therefore  de- 
termined, reluctantly,  it  is  said,  ])resuming  that  his  army 
was  lit  f->r  battle,  and  considering  the  war  unavoidable,  to 
strike  now  rather  than  later  on.  In  the  middle  of  May  he 
appointed  tiramont  minister  of  foreign  affairs  in  the  cab- 
inet of  OUivier,  and  from  that  moment  the  French  policy 
assumed  a  decidedly  warlike  course,  especially  influeneed 
by  the  empress  Eugenie,  who  was  entirely  under  the  con- 
trol o\'  the  ritramoutaue  party. 

Soon  after,  the  que.-^tion  of  the  Spanish  crown  furnished 
the  issue.  On  July  '.*>.  1S7().  Mar.shal  Prim,  the  presiden' 
of  the  Spanish  ministry,  communicated  to  the  court  in 
Paris  tlia!  Prince  Leojjold  of  HohenzoUcrn  had  declared 
himself  willing  to  accept  the  royal  crown  of  Spain,  and  the 
imperial  government  determined  to  use  this  event  for  the 
humiliation  of  Prussia  or  as  a  cause  of  war,  probably  hop- 
ing that  the  case  would  be  considered  as  merely  concerning 
the  Prus:<ian  dynasty,  and  that  King  William,  moved  by 
this  consideration,  would  yield,  whereby,  to  the  eyes  of  the 
French  people  and  ail  the  worUl.  a  diplomatic  victory  of 
great  politii.-al  coasequenee  would  be  gained.  King  Wil- 
liam would  be  induced  to  forbid  Prince  Leopold,  as  a 
member  of  the  House  of  Prussia,  to  accept  the  Spanish 
crown.  On  July  4  the  French  rh<in/^  fi'iuf'iirrn,  Le  Lourd, 
who  represented  the  French  government  at  Berlin  during 
the  absence  of  the  ambassador.  Benedetti,  appeared  in  the 
ofhce  of  the  foreign  ministry  of  the  North  German  (!^onfed- 
cration  and  set  forth  the  painful  impression  whieh  the  can- 
didature of  Prince  Leopold  had  made  in  Paris.  The  under- 
secretary  of  state,  Von  Thiele,  answered  that  the  questic)n 
did  not  concern  at  all  the  Prussian  government.  The  next 
day  the  iluke  do  Gramont  declared  in  the  Corps  Lfigislatif 
that  no  foreign  power  would  be  allowed  to  disturb  the  bal- 
anee  of  th<;  political  system  of  Kurope,  and  slight  the  in- 
terests and  the  honor  of  France,  by  placing  one  of  its 
prineos  on  the  throne  of  Charles  V.  This  dee.laraHon^ 
which,  however,  was  severely  attacked  by  the  ojiposition, 
especially  by  ICinariuel  Arago,  Oemieux,  Pieanl.  and  others 
— produeed  great  excitement  in  the  whole  nation,  and  at- 
traeted  serious  attention  from  all  otlier  powers.  All  felt 
that  Franco  intended  war.  but  the  publie  opinion  generally  i 
wentagainst  the  disturber  of  the  peaee.  In  tlerinany  bolh 
file  press  and  the  people  in  general  remained  |»erfeetly 
calm,  partly  bci-ausc  they  eontided  fully  in  their  own  pc»wer 
and  the  wisilomof  the  Prtissian  govertiment,  partly  because 
thry  ilid  not  liclieve  t[jat  Iho  Freneb  n-ully  desired  a  war. 
The  French  government,  however,  persevere'l  in  (he  course 
it  had  assumed.  On  July  M,  Cotint  Hentrdetli  appeared  be- 
fore King  William,  who  was  at  Kins  uning  the  waters,  and 
proposed,  in  his  peculiarly  insinuating  nninner.  that  the 
king  should  eomtuuml  iIk'  prince  to  withdraw  his  aeeepla-  , 
tion  of  the  Spauisb  crown.  Hut  King  William,  although 
ungnided  by  his  ministers,  fell  immediately  the  eonK(*(|uence 
of  this  seemingly  unimportant  que^ition.  and  gave  an  answer 
whicli  eonforni'-il  to  his  dignity  without  otfeu'ling  Franco. 
He  emphasized  that  he  bad  given  hi-*  eo  risen  I  lo  the  prince's 
ncccptanee  of  the  «rrown,  not  as  king  of  Prussia,  but  as  i 
chief  of  the  family,  an<l  he  declined  to  recall  the  ennnent. 
On  July  11  the  French  ambassador  repciiteil  his  demand  in  | 


a  more  impressive  manner,  even  threatening  with  war,  but 
he  received  the  same  answer  from  the  king.  Once  more  he 
returned  to  the  same  topic  (July  \'-'-.  in  the  morning),  and 
this  time  still  more  urgently  ;  and  wlu-n  the  king  told  him 
that  the  prince  had  renounced  the  Spanish  crown  on  the 
previous  day  of  his  own  free  will,  the  amlmssador  asked 
him  to  declare  publicly  that  he  approved  of  the  renunci- 
ation, and  would  not  permit  any  resumption  in  the  future 
of  the  candidature  of  the  prince.  Such  a  declaration — 
given,  for  instance,  in  the  form  of  a  letter  to  the  emperor 
Napoleon — would  be  necessary  in  order  to  still  the  excite- 
ment of  the  French  people.  This  demand  tlie  king  refused 
peremptorily;  and  when  Benedetti  asked  lor  aniither  audi- 
ence later  on  in  the  same  ilay,  and  designated  the  repeti- 
tion of  this  demand  as  the  purpose  of  the  audience,  the 
king  declined  to  receive  him. 

While  the  renunciation  of  Prince  Leopold  was  hailed  in 
Germany  an<l  everywhere  as  a  guaranty  for  the  jireserva- 
tion  of  peace,  the  party  at  the  court  of  Napoleon  IlL  which 
wished  the  war  on  any  account,  succeeded  in  making  its 
views  predominate,  reckoning  much  on  aid  from  other 
powers,  especially  from  Austria;  on  which  jtoint  they  were 
supported  by  Gramont's  reports  on  the  feeling  in  Vienna. 
The  Austrian  eabinct  bad,  indeed,  given  assurances  which 
looked  much  like  a  promise  of  alliance,  an<l  which  might 
lead  a  .«anguine  politician  to  rcck(»n  on  aid  from  that  side. 
There  were  also  some  prospects  of  an  alhance  with  Italy, 
and  the  participation  of  Denmark  in  the  war  was  more  than 
probable.  The  emperor  himself  never  overlooked  the  fact 
that  none  of  these  alliances  ctuild  be  actually  realized  until 
the  French  army  had  achieved  some  signal  success,  but 
such  a  success  might  be  hoped  for  by  an  immediate  attack, 
bv  a  surprise;  and  it  was  determined  to  declare  war.  A 
distorted  representation  of  t!»e  previous  negotiations  was 
laid  before  the  representative  assembly  (July  l.">).  alleging 
a  gross  afiVont  offered  to  the  French  ambassador;  and, 
although  vehemently  opposed  by  some  members,  especial- 
ly by  Thiers,  the  Assembly  voted,  nearly  unanimously, 
.'lino, 000,000  francs  for  the  wjir.  This  was  the  actual  decla- 
ration of  war;  Hie  formal  followed  July  19. 

Meanwhile,  the  government  of  the  Nortli  German  Con- 
federation had  taken  the  possibility  of  war  under  consid- 
eration. On  July  U  a  council  of  ministers  was  held  at 
Berlin.  ])resided  over  by  the  minister  of  war.  The  question 
of  making  some  preparatory  sfejis  was  deliafed.  but  in  full 
confidence  of  the  perlect  working  eajiacity  of  the  army  or- 
ganization it  was  decided  not  to  give  any  pretext  tor  war 
by  preliminary  arming.  The  council  knew  that  even  if  the 
South  (iernian  states  did  not  participate  in  (he  war,  the 
North  German  Confederation  coulil  send  to  the  frontier 
within  two  weeks  an  army  of  .'ilLSLMl  men.  with  a  reserve 
of  1*<)5.0S2  men  in  garrison  and  ISO.fiTL'  men  of  the  second 
call;  thus  placing  a  force  of  97.'i.2J0  men,  including  the 
staff,  against  the  French  army.  Count  Bismarck,  who  was 
on  hi?  estate  at  Varzin.  repaired  to  Berlin  on  .luly  llltli, 
and  the  same  day  arrived  (Jen.  von  Moltke  from  Schweid- 
nitz.  It  was  Bismarck's  plan  to  go  to  Ems  on  the  IMth, 
but  the  tidings  of  the  renunciation  of  the  prince  reached 
Berlin  on  the  12lh  in  the  evening,  and  the  plan  was  given 
up.  On  the  L'ltb  several  high  olbeers  of  the  staff  received 
long  furloughs,  and  Admiral  Prince  Aflalbert  of  I'russia 
was  sent  with  his  squadron  on  a  trip  to  the  South.  So 
peaceful  an  aspect  had  affairs  at  Berlin.  But  o!i  the  15th 
the  report  of  what  had  taken  place  at  Paris  wholly  tdianged 
the  situation.  The  king  left  Kuis  for  Berlin  that  duy,  and 
on  arriving  at  the  Braiidenburger  d^'pot,  where  he  was  re- 
ceived by  the  crown  prince,  Bisnnirek,  Moltke,  and  Boon, 
he  heard  of  the  vote  of  the  representative  assembly  in  Paris. 
He  gjive  immediate  orders  for  the  mobilization  of  the  whole 
army  of  the  North  (Icrunm  Confeilcration.  The  next  day 
the  Fedenil  Council  assembled,  and  the  Parliament  was 
ealb-d  for  July  V.K  In  Southern  Germany  the  French  chal- 
lenge protiuced,  contrary  to  French  expectations,  the  same 
outburst  of  patriotic  enthusiasm  as  in  the  North.  Louis 
II.  of  Bavaria  took  the  had  in  this  natioiuil  movement. 
and  or-lered  the  mobilizatiim  of  his  army  (July  10).  Baden, 
Hesse,  and  Wiirtem'lterg  f..llowed  the  example.  The  ques 
tion  hardlvcame  up  whetlicr  or  not  a  rmtwi /tFthrU  existed  ; 
file  Sf.utl/Gernnin  states  joined  the  North  German  Confed 
eration  by  the  force  of  a  natural  instinct. 

Kveii  now.  while  the  arming  went  on  in  Franco  and  Ger 
miiny  with  the  utmost  energy,  and  before  any  encounter 
had  taken  place  between  the  two  armies,  tho  superiority  ol 
(icrmany  began  to  show.  The  rash  challenge  of  France 
had  nuiile  people  believe  that  her  army  and  navy  weif 
ready  to  strike  a  blow  at  the  very  llrsi  luonu-nt — a  blow  S" 
deeicive  in  its  character  as  lo  Ci>unlerbahinee  the  disadvau 
trtgeous  impressituis  she  Inul  made  by  breaking  the  peace. 
But  as  day  after  day  elapsed  and  nothing  particular  ha|i 
pened.and  as  it  at  last  became  evident  that  it  cost  Na|poleoii 
great  exortion'i  to  luoliili/.e  hi"*  army,  an  unprejudiced  csli- 
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matiou  of  the  position  took  place,  and  the  result  was  advan- 
tageous to  GfruKiny.  Austria  felt  as  yet  by  no  means 
inu^Iinod  to  join  France,  Italy  remained  perfectly  neutral, 
and  Denmark  saw  no  reason  why  it  should  enter  on  so 
duiiLjerous  an  uudertaklnf^asa  war  with  Germany.  Towards 
tile  establishment  of  this  ,i;eneral  neutrality  Bismarck's  dip- 
lomLitic  actions  t;i»utributed  very  much.  He  made  known 
to  the  world,  through  a  notice  in  the  London  Times  (July 
2d),  and  through  a  commuuieatiou  of  July  28  to  the  Ger- 
man amliassador  in  London  (Count  Bernstorff),  the  propo- 
sition of  common  land-robbery  which  the  French  govern- 
ment had  made  to  him  from  time  to  time,  and  the  denials 
of  Beuedetti  and  Gramont  he  disproved  (Aug.  10)  by  com- 
municating a  letter  of  Aug.  6,  1860,  from  the  former,  con- 
taining a  project  of  re-establishing  the  frontiers  of  France 
as  they  existtul  in  1814. 

The  attitude  of  England  was  principally  determined  by 
these  revelations,  and  France  had  to  light  the  war  alone. 
She  proceeded  very  slowly.  It  was  not  until  July  22 
that  Admiral  Bouet-WiUaumez  received  the  command  of 
a  so-called  Baltic  fleet,  consisting  of  fourteen  iron-clad 
frigates  and  a  number  of  minor  vessels  suited  for  shallow 
waters ;  which  fleet  was  destined  to  be  followed  by  a  trans- 
port fleet  under  Admiral  de  laRoncierele  Nuury,  with  30,000 
troops.  And  when  he  arrived  at  Cherbourg  to  enter  on  his 
comniandership  he  found  that  not  only  was  the  number 
of  the  ships  short,  but  even  pernonnel  and  materiel  were 
wanting.  On  July  2-4  ho  had  to  go  to  the  Baltic  with 
seven  frigjites  and  one  corvette,  in  order  not  to  lie  wholly 
idle.  He  went  to  the  Sound,  returned  then  to  the  gulf  of 
Jade,  but  saw  nothing  of  the  (Jerman  fleet,  and  proceeded  to 
the  Baltic,  lie  accomplished  no  results,  however — especially 
none  in  Denmark,  as  Napoleon  did  not  send  an  ambassador 
to  the  king  until  after  the  declaration  of  war,  and  the  efforts 
of  the  duke  of  Cadoro  were  paralyzed  by  the  counteraction 
of  England  and  Russia  and  the  news  of  the  battles  of 
Worth  aud  Saarbriieken.  Aioug  the  coast  nothing  of  im- 
portance was  eff'ected ;  the  decision  was  to  be  made  on  the 
French-German  boumlary.  But  here,  too,  a  singular  con- 
test showed  itself  between  the  actual  military  operations 
and  the  haughty  haste  of  the  diplomatic  preliminaries. 
If  Napoleon  had  ever  had  a  plan  of  operations,  he  was 
soon  compelled  to  give  it  up  on  accoutU  of  the  state  of  his 
army  and  the  atritude  of  Southern  Germany.  It  cannot 
be  doubted  that  even  before  the  flrst  battles  were  fought  a 
complete  lack  of  plan  and  decision  reigned  at  the  French 
head-quarters.  Ou  July  14  the  reserve  was  called  in,  but 
while  the  greatest  exertions  were  made  to  collect  a  strong 
force  on  the  German  frontier,  the  bad  organization  of  the 
army  and  the  defective  system  of  its  mobilization  caused 
an  indescribable  confusion  in  all  military  branches  and  on 
all  the  railways  and  at  the  dcputs. 

The  chief  defects  of  the  organization  proved  to  be  the 
division  of  each  army  corps  into  small  bodies  of  troops 
scattered  over  the  communes,  and  the  accumulation  of  the 
material  of  war  at  a  few  isolated  points.  The  whole  formed 
one  mass  of  confusion.  The  chief  defect  of  the  mobiliza- 
tion consisted  in  sending  the  regiments  tf)  the  frontier  be- 
fore they  had  received  their  reserve  and  material,  so  that 
they  had  to  accomplish  their  equipment  far  from  their 
quarters  aud  in  the  midst  of  the  whole  m.ass  of  troops.  To 
all  this  was  added  the  fact  that  the  actual  strength  of  each 
single  body  of  troops  fell  very  much  short  of  the  amount 
which  Le  Boeuf  had  figured  out  on  paper,  and  in  which 
the  emperor  had  trusted.  The  whole  force  which  on  the 
French  side  was  ranged  in  the  front  line — that  is,  all  the 
corps  which  were  ready  for  battle  at  the  end  of  July  and 
in  the  beginning  of  August — numbered  hardly  more  than 
250,000  men.  And  this  force,  moreover,  was  dispersed  in 
the  following  manner:  1st  corps,  37,4i0  men  and  120  guns, 
under  MacMahon,  was  at  Strasburg;  next  to  it  was  the  Dth 
corps,  28,080  men  and  90  guns,  under  De  Failly,  at  Bitseh  ; 
to  the  left,  opposite  Saarbriieken,  was  the  2d  corps.  28.080 
men  and  90  guns,  under  Frossard ;  the  'Id  corps,  forming 
the  reserve  of  the  2d,  Ii7,^40  men  and  120  icuns.  was  at  Mctz, 
under  Bazaine;  and  to  the  left  of  this,  at  Diedenhof  (Thion- 
ville),  was  the  4th,  28,080  men  and  90  guns,  under  L'Ad- 
mirault.  Tlie  6th  corps,  37,440  men  and  120  guns,  under 
Canrobert,  was  concentrated  at  Chalons;  the  guard.  17.280 
men  and  72  guns,  under  Bourbaki,  at  Nancy;  and  the  7th 
corps,  27,360  men  and  90  guns,  under  Douay,  at  Belfort. 
Najioleon  later  on  asserted  that  this  arrangement  was  based 
on  the  idea  of  forming  a  strong  army  at  Strasburg  to  push 
rapidly  forward  toward  the  Main.  Be  this  as  it  may,  it  is 
certain  that  the  corps  stood  too  far  apart  when  the  fight 
began,  to  give  each  other  sulTicient  support. 

In  Germany  the  state  of  aS"airs  showed  quite  another  as- 
pect. Even  the  mobilization  of  the  army  exhibited  a  su- 
periority, which  later  on  became  evident  also  in  its  strategic 
and  tactical  management.  It  was  decided,  although  :in 
ea,rly  French  invasion  was  not  anticipated,  that  all  the  dif-  | 


ferent  array  corps  should  be  put  in  complete  war-trim  in 
their  garrisons,  while  small  bodies  of  troops  should  try,  by 
clever  operations  on  the  frontier,  to  produce  an  impression 
of  their  being  strung  corps.  The  plan  succeeded  completely. 
The  French  were  deceived  with  respect  to  the  strength  of 
the  German  garrisons  along  the  frontier,  and  in  the  last 
week  of  July  three  powerful  armies  were  formed,  undis- 
turbed, at  Coblenz,  Mentz,  and  Mannheim.  The  first  army, 
uuder  Gen.  von  Steinmetz,  numbered  61,000  men  and  180 
guns,  and  consisted  of  the  7th  army  corps  under  Von  Zas- 
trow,  the  Sth  under  Von  Goben,  and  the  1st  and  3d  divis- 
ions of  cavalry.  It  furmed  the  right  wing,  with  Coiilentz 
for  its  head-quarters.  The  second  army,  under  Prince 
Frederick  Charles  of  Prussia,  numbered  206.0(10  men  with 
534  guns,  and  consisted  of  the  guard,  under  Prince  August 
of  Wiirteniberg;  the  3d  and  4th  army  corps,  under  Von  Al- 
vensleben;  the  9th,  under  Von  Manstein  ;  the  10th.  under 
Von  Voigts-Rhetz;  the  12th,  under  the  crown  prince  of 
Saxony ;  and  the  Jth  and  6th  divisions  of  cavalry.  It  formed 
the  centre,  with  its  head-quarters  in  Mcntz."  The  third 
army,  under  the  crown  prince  of  Prussia,  numbered  180,000 
men,  with  480  guns,  and  consisted  of  the  Jth  army  corps, 
uuder  Von  Kirehbaeh,  the  1 1th,  under  Von  Bose,  the  2d 
and  4th  divisions  of  cavalry,  the  1st  and  2d  Bavarian  army 
corps,  under  the  generals  Von  der  Tann  and  Von  Hart- 
maun,  and  the  combined  corps  of  AVUrtemberg  and  Baden, 
under  Von  Werder.  Thus,  the  force  of  the  first  line  amount- 
ed to  447.0iiO  men,  with  1194  guns.  The  6th  army  corj)?, 
under  Von  Tiimpling,  the  1st,  umlcr  Von  ManteuftVl,  the 
2d,  under  Von  Fransecky,  the  17th  division  ()f  infantry  and 
the  17th  brigade  of  cavalry,  were  in  Silesia,  around  Ber- 
lin, and  in  Sleswick-Holstein,  tu  meet  any  attack  by  Aus- 
tria or  Denmark  ;  and  the  whole  eountry  was  divided  into 
governments,  in  which  experienced  generals  were  at  the 
head  of  the  reserve  and  the  troops  nf  the  second  call.  The 
comamnder-in-chief  was  King  William  of  Prussia,  and 
his  chief  of  staif  was  (Jen.  vun  Moltke.  In  his  suite  were 
the  chancellor.  Count  Bismarck,  the  minister  of  war,  Von 
Roou,  and  the  quartermaster-general.  Von  Podbielski. 
The  commander-in-chief  of  the  French  army  was  Na- 
poleon III. 

On  July  30  the  strategical  evolution  of  the  German  army 
<  n  the  Rhine  was  finished,  and  the  march  toward  the  French 
frontier,  which  as  yet  the  French  had  not  crossed,  began. 
On  July  28,  Napoleon  arrived  at  Metz  with  his  son,  while 
the  empress  Eugenic  remained  in  Paris  at  the  head  of  a  re- 
gency. Napoleon  was  wavering  and  doubtful  concerning 
the  success  of  the  war,  and  his  chief  of  staff.  Le  Bteuf, 
showed  himself  as  incompetent  to  lead  an  army  as  to  organ- 
ize one.  Under  the  painful  feeling  of  having  enteretl  on 
an  imdertaking  too  great  for  his  strength.  Napoleon  issued, 
on  the  day  of  his  arrival,  a  proclamation  to  the  army  which 
did  not  satisfy  the  soldiers,  as  it  spoke  of  the  toils  of  a  long 
campaign,  and  they  already  felt  uneasy  on  aceonnt  of  the 
general  inactivity  and  the  many  contradictory  dispositions. 
Several  days  passed  away,  with  indifferent  marches  and 
counter-marches  on  the  left  wing,  until  at  last  (Aug.  21  the 
corps  of  Frossard  made  a  real  attack  on  the  Prussian  posi- 
tion at  Saarbriieken  in  presence  of  the  emperor  and  his  son. 
The  Prussians  had  as  yet  no  reserve,  and  their  whole  force 
consisted  only  of  one  battalion  and  some  squadrons.  After 
protracted  tiring  they  retreated;  Frossard  occupied  Saar- 
briieken, and  the  emperor  hastened  to  send  a  brilliant 
report  of  vietory  tu  Paris,  in  which  he  mentioned  the 
bravery  of  his  son.  Ou  tlie  same  day  King  AVillielm  ar- 
rived at  Mentz,  and  from  that  moment  the  serious  and  sys- 
tematic manner  in  which  the  Germans  conducted  the  war 
led  to  decisive  encounters. 

The  armies  had  now  approached  very  near  to  the  frontier, 
the  left  wing,  the  third  army,  nearest.  Ou  Aug.  4  the 
crown  prince  of  Prussia  gave  orders  to  pass  through  the 
forests  of  Bien  by  four  different  roads,  and  tu  throw  back 
the  enemy  wherever  he  should  be  met.  This  blo^v  was  di- 
rected against  the  corps  of  Marshal  MacMahon,  who  had 
been  compelled  to  occupy  a  position  very  much  scattered, 
in  order  to  watch  and  secure  all  important  points,  llis  2d 
division,  under  Gen.  Douay,  was  at  Weissenburg.  the  1st, 
under  Gen.  Ducrot,  to  the  E.  of  Wiirth,  and  the  rest  of 
the  corps  at  Strasburg,  while  the  cavalry  was  widely  spread 
in  order  to  cover  the  whole  sweep  between  the  Rhine  and 
the  \'osges.  Gen.  Douay,  wlio  was  nearest  to  the  threatened 
point,  heard  of  the  approach  of  the  enemy  Aug.  3,  in  the 
evening,  but  only  in  an  indefinite  way.  He  reported  to 
Ducrot,  and  received  orders  to  take  up  the  battle  if  it  were 
offered.  The  German  attack  was  made  earlier  and  mure 
forcibly'  than  Douay  expected.  The  firing  between  the 
French  outposts  and  the  German  vanguard  began  at  QJ 
A.  M.  (Aug.  4).  Large  masses  of  the  artillery  and  in- 
fantry of  the  third  army  soon  drew  up,  and  the  attack  was 
made  with  such  force  as  to  make  resistance  impossible. 
Douay  himself  fell  in  the  battle,  aud  his  troops  retreated 
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with  great  loss  and  in  wild  disorder.  (  Wehaenburff.)  Aa 
soon  as  the  news  of  this  defeat  reached  Miir?h:il  MaoMahon 
ho  detorinineci  to  throw  immediiiti-Iy  all  di.-^pofiable  troops 
against  the  eneiuy.  As  he  could  adil  only  one  division  of 
the  7th  corpa  to  his  own.  he  could  not  reckon  on  meeting 
the  crown  prince  with  more  than  6U,(H(0  men.  Neverthe- 
less, he  determined  to  make  head  against  the  superior  force, 
and  chose  a  very  good  position  at  Wiirth.  On  Aug.  6  the 
crown  prince  advanced  to  Sulz.  with  the  oih  and  1  llh  army 
corps  in  the  centre,  on  the  road  to  Iliigenau,  the  Bavarians 
to  the  right,  the  Wiirtemherg-IJaden  corps  to  the  left.  In 
tho  night  his  head-quarters  were  at  Sulz;  the  corps  stood 
at  Lemiiach,  Ingolsheim,  Preuschdorf,  Sulz,  Aschhaeh. 
Schoenenhurg,  and  Sahl.  No  dispositions  for  attack  were 
made  the  next  day,  as  it  was  not  intended  to  give  battle 
that  day.  On  Aug.  5,  MacMahon  occupied  tho  position  at 
Worth;  the  division  Dumesnil  of  the  7th  corps  wns  coming. 
Ho  exijccted  tho  corps  of  Failiy,  which  the  emperor  had 
placed  at  his  disposal,  to  arrive  the  next  day.  At  daybreak  on 
the  (Uh  small  skirmishes  arose  between  the  outposts,  which, 
against  the  wishes  of  the  commanders,  grew  into  a  goneruf 
fight  at  9  A.  M.  The  larger  part  of  tho  German  corps  was 
still  far  off.  The  French  fought  bravely,  and  they  were 
well  led.  They  made  s/veral  assaults,  and  up  to  1  r.  H.  tho 
battle  was  umlccidcd.  Uut  at  that  time  tho  whole  (ierman 
force  had  come  up,  and  the  decision  began  to  i»j)pcar.  Tho 
fight  about  tlie  village  of  Froschweiler  formed  the  crisis 
of  tho  bloody  battle.  After  several  furious  assaults,  es- 
pecially by  the  cavalry,  MacMahon  had  to  yield  to  tho 
press  of  the  (ierman  columns,  and  when  at  ^\  v.  M.  he  gave 
up  Froschweiler  the  battle  was  ended.  The  Frencli  fleil 
to  tho  mountains  in  utter  confusion  and  consternation. 
Only  the  clivision  of  Gnyot  de  Lespart,  which  harl  just 
arrived,  and  which  was  all  tho  support  the  marshal  received 
from  the  6th  corps  at  Bitsch,  met  the  enemy  and  stopped 
the  pursuit.   (  Wiirth.) 

This  decided  victory,  which  left  6000  prisoners  (among 
wliom  were  100  officers),  2  eagles,  d  mitrailleuses,  and  .'{5 
guns  in  the  hands  of  the  Germans,  was  of  great  conse- 
quence, both  in  military  and  jtolitical  respects.  The  news 
that  the  flower  of  the  French  army,  the  African  troops, 
under  the  best  general,  had  been  com]>letely  vanquished, 
fille  1  all  Germany  with  i)roud  confidence,  and  destroyed 
every  hope  of  alliance  which  Napoleon  slill  might  enter- 
tain. And  the  French  were  defeatecl  on  the  same  day  not 
only  on  the  right,  but  also  on  the  left  wing,  at  Saarbriick. 
The  corps  of  Frossard,  which  on  the  2d  had  made  the 
rather  theatrical  assault  on  Saarbriick,  retired,  on  hear- 
ing of  the  defeat  at  Wcissenburg,  into  a  firm  position  he- 
tween  Forbach  and  Saarbriick,  on  the  helglits  of  Spei- 
chern.  Napoleon  hatl  returned  to  Metz.  The  corps  situ- 
atcil  between  Metz  and  the  frontier  were  distributed  with- 
out plan,  and  juished  to  and  fro  to  no  purpose.  On  the  day 
of  the  battle  ;it  Wiirth  the  flanks  of  the  first  and  second 
army  approached  the  frontier.  The  7th  army  corps  was  to 
advance  to  the  Saar;  the  vanguard  of  the  second  army 
stood  near  Saargemiind.  An  attack  on  the  corps  of  Fros- 
sard was  not  yet  intended.  But  when  the  cavalry  division 
(Hheinbahen)  of  the  first  army  reported  that,  contrary  to 
expectation,  the  enemy  had  retreated  to  the  heights  of  Spei- 
chern,  Gen.  von  Zasfrow  ordcre  1  this  position  to  bt>  recon- 
noitred ;  and  wh'-n  tlie  1  If b  division  ailvanced  beyond 
Saarbriick  (Aug.  ft),  a  skirmish  began  with  some  ad- 
vanced bodies  of  French  troojis.  The  fight  grew  hot,  and 
could  not  ho  broken  o(f.  The  French  were  driven  from  tho 
ground  in  front  of  their  position,  and  although  neither 
Gen.  von  Sli'ini[ict/,  nor  Zastrow  lia'I  orderecl  it,  both  the 
hrigii'Ies  advanced  from  two  sides  against  tho  front  of  the 
immensely  strong  position.  Tho  battle  was  fought  on  tho 
German  side  wit4i  great  boldness,  but  it  caused  a  heavy 
loss,  and  on  account  of  the  weakness  of  the  assailants  it 
lastc'l  several  hours  without  bringing  any  decisive  result. 
The  I  1th  division  received  so  mueli  reinforcement  from  the 
Hth  and  ;id  army  corps,  parts  of  which  hurried  to  tho  place 
on  hearing  the  cannonade,  that  it  could  hold  the  ground 
which  it  hu'l  gained  in  tho  beginning.  But  the  battle  was 
nnt  de.-idi'd  until  the  l;ifh  division,  aclvanclng  from  \'nlk- 
lingon  on  I-'orba'-h,  threat ene<l  the  I'rench  on  their  Ict't 
wing  and  rear.  About  9  p.  h.  they  retreated  to  Blitters- 
dorf.  (Snarhritf/.'.)  On  both  ."(ides  the  battle  was  fought 
with  (he  gri-atest  exatpf-ratlon,  and  the  losse,-*  were  enor- 
mous :  each  army  rcckoneil  alimit  (000  dead  and  wounded. 
But  I  lie  rc'sult  had  a  vt-ry  had  influence  on  the  French 
army.  While  on  the  German  side  the  different  cHvisions 
supported  each  other  to  the  utmost,  and  without  any  pre- 
vious agreement,  the  French  felt  that  their  generals  lacked 
spontaneous  energy.  The  eorp^  of  Fros<4ard  i-ould  as  well 
have  been  reinforced  ns  the  (ierman  rlivi^ion.  .Marshal 
Bazaino  was  only  ;'»  miles  away  from  tho  haltle-field.  and 
the  din  of  tho  battle  eouhl  be  heard  by  him  distinctly.  TliuC, 
bnlh  tlic  wings  of  the  French  army  were  completely  defeatcil, 


tho  2d  as  well  as  tho  1st  corps;  the  original  position  could 
not  be  held  any  longer;  the  whole  force  fell  back. 

The  defeat  in  the  tiold  caused  an  immense  reaction  politi- 
cally. Paris  dreamt  of  nothing  but  victory.  On  the  very 
day  when  both  battles  were  lost,  a  false  rumor  had  spread 
that  the  Prussians  were  totally  defeated.  Prince  Frederick 
Charles  taken  prisoner,  and  Landau  occupied.  Paris  was 
greatly  excited.  But  soon  tho  news  was  contradicted,  the 
excitement  suddenly  changed,  ancl  on  the  7th  the  regency 
was  compelled  to  employ  extraordinary  measures  of  mo- 
bilization. The  empress  issued  a  prodaniatitm  in  which 
the  defeat  was  acknowledged,  and  firmness  and  order  were 
urgently  entreated.  The  acting  minister  of  war  presented 
a  decree  which  askeil  lor  the  enrohnent  of  all  active  citizens 
between  .'JO  and  10  years  of  ago  in  the  stationary  national 
guard,  the  emi)Ioymeut  of  the  national  guard  of  Paris  in  tho 
defence  of  the  capital,  and  iho  enlistment  of  all  citizens  un- 
der 30  years  of  age  into  the  aciive  national  guard.  BcsitJes 
the  department  of  Peine,  the  military  districts  of  Lille,  Chi- 
lons,  Stras)>urg,  and  Lyon  wero  on  Aug.  8  declared  in  a 
stale  of  siege,  and  tho  representative  assembly  was  called  to 
meet  on  the  next  day.  The  official  journal  of  the  8th  gave 
a  picture  of  tho  reigning  despair;  it  besought  all  the  peo- 
])h'S  of  Europe  to  stand  by  France.  On  the  Kth  the  repre- 
sentative assemhly  commenced  its  sittings,  and  in  the  Corps 
L^'gislatif  a  real  storm  arose  against  tho  ministry  of  Olli- 
vier.  Tho  ministry  was  compelled  to  give  in  its  resigna- 
tion, and  Gen.  Cousin  do  Montauban,  Count  de  Palikao, 
was  requested  by  tho  empress  to  form  a  new  cabinet,  in 
which  ho  himself  held  the  ministry  of  war.  Admiral  Ri- 
gault  do  Genouilly  that  of  the  navy,  and  Prince  la  Tour 
d'Auvergne  that  of  foreign  atTairs.  All  unmarried  men  be- 
tween 25  and  'M>  years  of  age,  who  before  had  been  legally 
freo  of  military  service,  and  widowers  witlmut  children, 
were  now  called  iti,  unless  already  enrolled  in  the  national 
guard.  Companies  of  volunteers  were  also  to  be  formed. 
The  regency  considered  necessary  even  the  barbarous  meas- 
ure of  expelling  all  Germans  living  in  France. 

Meanwhile,  the  military  position  of  the  two  armies  formed 
itself  in  tlie  following  manner.  The  efl'eet  of  the  defeats  of 
Aug.  4  and  0  was  that,  without  any  definite  plan  for  the 
continuation  of  the  defensive  war,  all  tho  French  corps, 
conglomerated  into  two  large  msisses,  retrt-atiMl  along  the 
line  of  the  Moselle.  Two  different  armies  were  thus  formed 
— the  army  of  Metz,  generally  called  tiie  Hhine  arTuy,  and 
the  army  of  Chalons.  The  former  consisted  of  the  2d,  3d, 
4th,  and  (Uh  corps  and  tho  imperial  guard;  the  latter  of 
tho  1st.  .^th,  and  7th  corjis,  to  which  was  added  the  I2th 
corps,  tornieil  later  on.  Tho  commander-in-chief  nf  the 
Rhine  army  was  Marshal  Bazaine  from  Aug.  12;  under  the 
moral  pressure  of  his  own  incompetency  and  the  general 
con  t  em  J)  t,  the  emperor  himself  drew  buck.  MacMahon 
cominandcil  the  army  of  Chalons. 

Meanwhile,  the  (ierman  armies  streamed  over  the  fron- 
tier int"»  France,  pursuing  the  advantages  already  gained. 
Wheeling  around  to  the  right,  the  first  army  jtroceeded 
very  slowly,  the  thinl  very  rapidly.  Advancing  two  days' 
march  in  front  of  tho  main  body,  the  cavalry  divisions 
formed  a  line  of  observation.  The  crown  prince  inarched 
his  army  in  five  separate  columns  through  the  Vosges,  in 
spite  of  the  fortresses  of  Bitsch,  Lichtcnberg.  LUtzelstein, 
an<l  Pfalzburg,  which  should  have  stiqqted  tho  jmssiige; 
the  division  of  Baden  he  sent  to  besi<-ge  Strasburg.  The 
three  armies  then  crossed  the  plateau  of  Lorraine  without 
resistance,  the  first  taking  the  direction  towards  M<'tz.  tho 
He(M)nd  towards  Pont-:\-Mousson,  and  tho  third  ti> wards 
Nancy.  On  Aug.  1."!  the  royal  head-quarters  wero  in  tho 
castle  of  Ilerny,  16  miles  from  IMetz.  The  first  army,  to 
which  the  1st  corps  and  tho  1st  cavalry  division  Imd  been 
added,  stood  on  tho  14th,  at  noon,  on  thu  line  of  St.-Burbo- 
Frontigny,  with  its  outposts  6  miles  from  Met/,,  and  in  im- 
mediate contact  with  the  enemy:  the  second  army  began 
at  the  same  timt*  Ii»  cross  the  ftinscile  at  Pont-il-MoufSon ; 
(he  third  approar-bed  Nancy  wifh  its  main  body.  It  wa.H 
believed  that  the  Rhine  army  would  give  hattio  at  Meti 
on  the  I.'ith  (the  Napoleon  day),  but  it  lonkecl  singular 
tba(  (he  French  did  not  ofcnpy  (he  .M«isrlle  line  in  its 
whole  length,  bul  allnwed  themselves  to  be  llankc-d  by  the 
second  army  at  Pont-sl-Muusson.  Cnder  these  oireum- 
ntnnces  tho  king  ordered  that  the  first  and  second  armies 
should  remain  in  elosi-  eoniifi'tion,  in  order  to  receive  ba(tlo 
on  the  right  hank  nf  the  .M.)H<.lle,  bul  that  one  part  of  tho 
second  army  sbouhl  trv,  at  the  .>:ame  time,  to  gi-t  into  tlio 
rear  of  tho  army  nt  Metz  and  eut  ofl"  its  retreat  to  Paris. 
The  thir<l  army  was  emjiioyed  to  secure  this  movement 
fnori  any  attack  by  MacMahon. 

(In  the  Kreiich  side  (ho  greatest  eonfuHinn  prevailed. 
When  Ba/aine  lieeame  eonimnndi'rin-ehief  instead  of  the 
emperor,  (tarras  took  the  place  of  Li*  Bonif  as  chief  of  stalT, 
hut  he  was  perhapH  even  more  ineompetont  than  his  pre<ic- 
cesHor.     A  eiuinci!  of  war  was  held  nn  the  Ltth,  and  deter- 
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mined  that  the  army,  which  was  encamped  entirely  on  the 
right  lianli  of  the  Moselle,  and  under  the  protee^tion  of  the 
guns  of  Motz,  should  retreat  on  the  next  day  to  Verdun. 
Early  on  the  14th  the  retreat  hegan.  It  took  )ilacc  through 
the  fortress  and  on  the  left  bank,  hut  was  effected  very 
slowly.  As  soon  as  the  commander  of  the  Herman  outposts, 
Maj.-Gen.  von  Goltz,  observed  the  enemy's  movements  in 
the  altcrnoon,  he  advanced  his  brigade  immediately  and 
attacked.  His  purpose  of  keeping  the  French  hack  .and 
eft'ecting  a  postponement  of  the  i-etreat  succeeded  complete- 
ly. By  the  French  larger  and  larger  bodies  were  opposed 
to  the  .attack  of  the  Germans,  whose  mass  also  increased 
with  every  hour,  and  a  real  battle  developed — the  battle  at 
Courcelles — in  which  on  the  (Jerman  side  the  1st  and  7th 
corps,  and  on  the  French  the  3d  .and  a  part  of  the  4th,  par- 
ticipated. It  was  very  bloody  ;  the  French  lost  about  4000 
men,  the  Germans  about  5000  ;  but  the  latter  were  victor- 
ious, and  pursued  the  enemy  to  the  glacis  of  the  fortress. 
The  whole  next  day  (.4ug.  15)  w.as  entirely  lost  to  the 
French;  they  remained  in  Metz  and  on  the  left  b.ank  of 
the  Moselle,  repairing  the  losses  of  the  last  battle. 

To  the  Germans,  on  the  contrai-y,  the  day  was  immensely 
valuable ;  it  gave  the  second  army  time  to  approach  the  ■ 
enemy's  line  of  retreat.     Only  the  Ist  army  corps  remained 
to  watch  Metz  from  the  E.  ;"the  7th  and  Sth  were  pushed 
near  to  the  Moselle,  8.  of  Metz,  and  the  whole  second  army 
was  to  try  to  reach,  as  rapidly  as  possible,  tlie  road  from 
Metz  to  Verdun.    This  operation  was  very  difficult  to  elfeet. 
The  whole  course  of  the  .Moselle  from  Metz  to  Frouard  is 
very   winding,  and  is  hemmeil  in  by  abrupt   and    forest- 
clail  hills,  which  present  formidable  obstacles  to  the  mov- 
ing  columns  of  a  large  army.    Only  two  stationary  bridges, 
at  Pont-ii-Mousson  and  at  Noveant.  lead  across  the  river, 
which  rushes  through  a  narrow  valley.     The  mountains  of 
the  .Moselle  are  narrow,  on   the  right   bank    rising  to  the 
height  of  1000  feet,  and  with  only  a  few  dilKeult  side-val- 
leys at  Corny,  Arry,  and  Chambley ;  to  the  S.  of  Pont-i- 
Mousson  they  become  broader  and  higher,  ami  are  out  by 
valleys  which  lead  to  Dieulouard  and  Marb,ache.     On  the 
left  liank  the  mountains  are  more  abrupt,  several  hundred 
feet  higher,  and  have  an  average  breadth  of  a  miles.    They 
slope  gently  down  to  the  W.,  while  they  break  off  precipi- 
tously toward  the  river.     Only  a  few  narrow  defiles  lead  to 
the  iV.  Vf.  from  the  Moselle  to  the  road  between  Metz  and 
Verdun.     N.  of  Pont-a-Mousson  are  only  the  two  valleys  in 
which  Gorze  and  Orville  are  situated.     Thus,  in  order  to 
approach  the  French  line  of  retreat  without  incurring  too 
many  stoppages  and  too  much  confusion,  the  army  had  to 
take'  a  circuitous   course — first  to  the    S.  and   S.  W.,  and 
tlien.  wheeling  round,  to  the  N.  between  the  mountains  of 
the  Moselle  and  the  Meuse.     This  operation  was  effected 
by  Prince  Frederick  Charles  during  the  1.5th  and  Ifith  of 
August.     Only  one  corps,  however,  the  .3d,  under  Lieut. - 
(ien.  von  Alvenslcben,  and  the  5th  and  tjth  cavalry  divis- 
ions, had  reached  far  enough  on  the  morning  of  the  Kith  to 
surprise  the   retreating    army  of  the  enemy.     Thus,  this 
small  force  had  a  task  of  the  greatest  importance  and  difti- 
cully.     Bazaine  liad  ordered  that  the  retreat  should  begin 
on  the  morning  of  the  10th,  and  take  place  along  lioth  the 
roads  leading  to  Verdun  ;  but  the  slowness  with  which  the 
park   and   train  columns  were   developed,  and  the   delay 
caused  by  the  participation  of  the  3d  and  4th  corps  in  the 
battle  of  Courcelles,  prevented  the  army  from  effecting  the 
march  with  due  celerity  and  order.     Napoleon  hail  already 
left  it  under  a  strong  escort.     Bazaine  expected  an  attack, 
but  he  had  no  idea  of  its  direction  or  of  its  pur])ose.     At 
9^  k.  M.  the  French  outposts   on  the  plateau  of  \'ionville 
noticed  the  approach  of  the  enemy,  and   almost  immedi- 
ately after  the  German   regiments  of  cavalry  fell  on  the 
bivouacs  of  the  French  cavalry,  which  were  situated  to  the 
S.  of  the  great  road.     The  attack  caused  in  the  first  mo- 
ment a  great  confusion,  but  in  the  next  the  French  corps 
took  energetic  measures  of  defence.     In  tactical  respects 
the  French  army  had  many  advantages  over  the  German, 
but  its  strategical  position  was  desperate.     Even  if  it  sue- 
ecedcd  in  defeating  completely  the  present  attaek,  it  would 
still  continue  to  be  exposed  during  its  whole  march  to  new 
attacks  liy  the  rest  of  the  Germ.an  army,  which  pushed  for- 
ward in  larger  and  larger  curves.     It  did  not  succeed,  how- 
ever, in  defeating  its  first  enemy.     The  3d  corps  was  suf- 
ficient to  stop  the  retreat.    Marshal  Bazaine  showeil  himself 
in  this  difficult  position  an  incompetent  commander.     He 
knew  not  whether  to  proceed  or  retreat;  he  did  not  under- 
stand how  to  dei>loy  his  army;  he  did  not  see  whether  he 
was  most  threatened  on  the  left  or  on  the  right  wing.    Thus, 
his  army  remained  crowded  together  in  a  small  spaoe,  and, 
singularly   enough,  it   held   two    lines  of   retreat — one  to 
Metz,  anil  one  to  Verdun.     Nevertheless,  nt  several  points 
the  French  troops  g.ained  advantages.     They  sucoeeded  in 
checking,  and  p.artially  repelling,  the  3d  corps  and  the  re- 
inforcement which  first  arrived,  the  10th  corps.     Between 


2  and  3  p.  m.  the  French  front  had  turned  toward  the  S. 
and  threatened  to  flank  the  German  left.  The  fight  was 
continued  till  night  came,  and  the  <larkness  endeil  it  with- 
out any  decisive  result.  Both  armies  bivouacked  during 
the  night  in  their  positions. 

This  battle  (  Vionrllle)  was  comparatively  the  most  bloody 
in  the  whole  war.  On  the  French  side  120,000  men,  on  the 
German  60,000,  were  under  fire.  The  loss  on  each  side 
comprised  about  10,000  men,  dead  and  wounded.  But  it 
frustrated  the  intended  retreat  to  Verdun,  and  compelled 
Bazaine  to  remain  at  Metz.  On  the  17th  he  went  back  to 
the  heights  which  extend  from  St.-Privat  to  EozerieuUes, 
and  took  up  a  defensive  position,  (fn  the  German  side  it 
was  determined  to  wait  for  the  arrival  of  the  corps  still  on 
the  march,  and  then  to  push  forward  in  a  northern  direc- 
tion, in  order  to  prevent  any  attempt  at  retreat.  The  king 
arrived  at  ("lOrze  on  Aug.  17.  at  6  .\.  M..  and  inspected  the 
battle-field.  After  ascertaining  that  the  Frencfi  had  left 
their  positions,  he  made  through  Von  Moltke  a  new  dispo- 
sition, according  to  which  the  second  army  should  advance 
on  the  18th  at  5  a.  m.  to  Echelons,  between  Villc-sur-Iron 
and  Uezonville,  while  the  7th  and  Sth  corps  should  meet 
any  attack  on  the  right  wing  of  this  army  from  Metz. 
These  operations  were  eflected  on  Aug.  IS  with  accuracy, 
and  at  10  a.  m.  it  was  ascertained  with  certainty  that  the 
enemy  did  not  retreat,  but  occupied  a  ]iosition  W.  of  .Metz, 
with  his  front  facing  W.  The  tierman  attack  was  planned 
accordingly:  the  right  wing  was  to  first  engage  the  enemy, 
then  the  centre  should  attaek.  and  at  last  the  left  wing  was 
to  strike  a  decisive  blow  by  its  pressure  on  the  right  fiank 
of  the  French  army.  And  thus  the  battle  was  carried  out. 
{(inirelotte.)  The"  riglit  wing,  consisting  of  the  7th  and 
8th  corps,  and  the  centre,  consisting  of  the  iUh  and  3d 
corps,  fought  in  front,  and  held  the  enemy  engaged,  with- 
out pressing  him  too  hard,  until  the  left  wing,  consisting 
of  the  Prussian  guards  and  the  .Saxons,  could  surround 
the  right  wing  of  the  enemy.  The  decisive  point  of  the 
battle  was  St.-Privat.  Here  the  circuit  of  ihe  Saxons 
forced  the  French  to  yield  at  7  r.  M.  On  the  French  left 
wing  the  battle  lasted  still  longer;  the  victory  was  gained 
here  by  the  arrival  of  the  2d  (iernian  army  cor]is.  The 
losses  were  very  heavy.  The  French,  numbering  about 
140,000  men.  lost  GO!)  officers  and  11.005  men  ;  the  Germans, 
numbering  211,000  men.  lost  904  ofiiccrs  and  19,058  men. 
The  result  of  the  battle  was  that  the  French  army  was 
shut  U]i  in  the  fortress  of  Metz  under  such  circumstances 
that  army  and  fortress  paralyzed  each  other.  As  the  army 
was  much  too  large  for  a  garrison  of  the  fortress,  it  would 
soon  use  up  the  provisions,  and  then  the  fortress  would  have 
to  ca]>itulate  with  the  army.  Calculating  thus,  the  German 
commander-in-chief  ordered  the  investment  of  Metz.  and 
disposed  of  the  first  and  second  army,  under  the  command  of 
Prince  Frederick  Charles,  for  this  juirpose.  From  this  force, 
however,  the  4th  ami  12th  corps,  the  guards,  and  the  5th 
and  fith  cavalry  divisions  were  separated  and  fcu-med  into 
a  fourth  army,  under  the  command  of  the  erown  prince  of 
Saxony,  who  was  now  to  push  forward  towards  Paris,  to- 
gether with  the  crown  prince  of  Prussia  and  the  third  army. 
Where  the  army  of  Chalons  was,  nobody  knew,  but  it  was 
expected  to  be  found  somewhere  on  the  way  to  Paris.  On 
the  French  side  the  first  plan  was  that  the  army  of  Chalons 
should  retreat  to  Paris,  but  the  regency  feared  that  the  re- 
turn of  Nixj)oleon,  who  accompanied  this  army,  would  occa- 
sion a  revolution  in  Paris;  and  it  also  hoped  that  MaeMa- 
hon  would  be  able  to  relieve  Bazaine  at  iMetz.  For  these 
reasons  Count  Palikao  ordered  Marshal  MacMahon  to  break 
up  from  Chalons  with  his  army,  now  numbering  140,000 
men,  and  move  northward  in  a  circuit  artiund  the  German 
army  fow.ards  Metz.  After  much  opposition  the  marshal, 
as  well  as  the  emperor,  yielded.  MacMahon  had  first  led 
the  army  to  Rheims  (.\ug.  21),  but  when  the  regency  per- 
severed in  its  determination  he  broke  up  from  Rheims  on 
the  23d,  was  at  Rethel  on  the  24th,  and  at  Chfne  Popu- 
leux  on  the  27th.  But  on  that  day  the  outposts  fell  in  with 
the  vanguard  of  the  (ierman  army,  and  a  cavalry  encounter 
ensued  at  Buzancy.  On  the  25th  Ihe  movements  of  Mac- 
Mahon were  noticed  by  the  Germans,  and  the  third  and 
fourth  armies,  which  were  pushing  forward  to  Paris,  and 
then  in  the  neighborhood  of  Chillons  and  Vitry-le-Fran- 
yais,  were  immediately  ordered  to  march  to  the  right.  On 
the  2fith  both  armies  wheeled  around  to  the  N..  and  fol- 
lowed MacMahon  in  forced  marches  in  order  to  place  them- 
selves between  him  and  Metz.  On  the  28th  the  French 
head-quarters  were  at  Stonne,  and  MacMahon  intended  to 
return,  as  he  saw  that  the  Germans  approached  him.  But 
ho  received  from  Paris  the  imiicrative  order  to  push  for- 
ward, ami  he  obeved.  He  first  thought  of  going  to  Stenay, 
and  from  that  place  to  Mmitm^^dy,  but  the  Germans  al- 
ready oeou)ded  the  first  town.  They  marched  very  rap- 
idlv,"  while  the  French  army  had  made  only  00  miles  in  6 
I  days.     On  the  29th,  MacMahon  removed  his  head-quarters 
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to  Rancourt,  and  the  army  began  to  cross  the  Meuse  at 
Mouzon. 

MeanwFiile.  the  two  (lerman  annios,  which  were  drawn 
neiirer  to<iethfr,  and  already  had  iidojitcd  tht-  plnn  of 
pressing  MacMahon  towards  Iit'lp:iuni.  came  in  eontact 
with  the  right  think  and  front  of  the  French,  and  by  the 
encounters  at  Noiuirt  and  Beaumont  on  the  30th  they  threw 
parts  of  tlie  French  vanguard  hack  in  confusion  on  the 
main  ))0cly.  On  the  31st  they  advanced  so  uear  to  the 
army  encamping  around  Sedan  that  in  the  evening  the 
guards  stood  at  Carignan,  the  12th  corps  at  Mairy,  the  Ith 
at  Mouzon.  the  1st  Bavarian  at  Kemiliy,  the  2d  Bavarian 
at  Kaucourt,  the  5th  at  Chehery,  the  11th  at  Doueli^ry,  the 
"Wiirteuiberg  at  Boutancourt,  and  the  (ilh  at  Altigny  and 
Scnniy.  Thejdaii  was  to  contract  tiii-s  curve  still  closer  to 
the  French  aruiy  on  the  1st  of  September,  and  to  attack 
on  the  2d.  It  was  observed,  however,  that  the  French 
wore  in  a  wavering  and  uncertain  condition,  so  that  their 
crossing  the  Belgian  frontier  seemed  by  no  means  im])rob- 
able ;  and  for  this  reason  the  king  ordered  tiic  attack  on 
the  army  of  MacMahon,  which  was  very  densely  concen- 
trated around  Sedan,  on  the  next  morning.  During  the 
night  the  Wiirtemberg  and  the  11th  corps  crossed  the 
Meuse  at  Douch^ry,  in  order  to  cut  the  French  olf  fnuii  the 
road  to  Mezi^-res.  The  French  were  in  a  very  bad  situa- 
tion. MacMahon  had  ordered  the  conccntraticm  of  his 
army  around  Sedan  in  despair,  for  the  insignificant  fortress 
couM  give  no  shelter  to  the  army.  He  formed  his  army 
in  a  half  circle  around  Sedan,  with  the  two  wings  resting 
on  the  Meuse,  as  ho  might  expect  an  attack  from  any 
side;  but  in  this  position  the  army  had  no  lino  of  retreat. 
The  13th  corps,  under  Vinoy,  had  arrivetl  at  M^zieres, 
but  no  communication  could  be  effected  with  it.  At  tho 
dawn  of  Sept.  1  the  (Jerman  army  commenced  its  attack 
(Sfifttii),  and  soon  it  grappled  tlie  French  army,  which  was 
concentrated  on  a  narrow  space,  in  shape  like  a  pair  of 
tongs.  The  battle  began  at  Bazeilles,  and  drew  E.  of  Re- 
dan farther  and  farther  to  the  N. ;  on  the  other  side  of  tho 
fortress  it  developed  somewhat  later,  hut  in  the  same  man- 
ner, until  at  last  the  wings  of  the  (iennan  armies  united  on 
the  plateau  of  Illy,  thus  forming  a  circle  which  completely 
surrounded  the  French,  Already,  in  the  beginning  of  the 
battle,  tlie  French  army  had  lost  its  commander-in-chief, 
MatiMahon,  severely  wounded  by  a  splint  from  »  shell, 
gave  up  the  command  to  Gen.  Ducrot,  from  whom  Wimpf- 
fnn  rceiaimed  it  as  the  senior  officier.  Thus,  the  command 
and  the  plan  changed  several  times.  It  was  the  idea  to 
lireak  through  the  German  lines  somewhere,  in  order  to 
afford  an  escape  for  tho  emperor,  and  he  hims!*If  sought 
for  a  long  time  on  the  battle-field  for  such  an  oppor- 
tunity ;  but  the  undertaking  was  evidently  hopeless,  and 
the  army,  as  its  leader,  had  to  submit  to  its  frightful  fate. 
A  powerful  artillery  dashed  its  missiles  from  all  sides  into 
the  orderless  and  rambling  bodies  of  troops  ;  tho  shells  fell 
in  groat  number,  lioth  in  the  city  and  on  the  battle-field, 
and,  on  account  of  the  compactness  of  the  Frencli  position, 
every  ball  foun<l  its  man.  As.  at  last,  shortly  alter  3  p.  m., 
one  more  birgc  battery  in  the  German  centre,  at  Fresnois, 
opened  fire  on  the  city  and  caused  a  conflagration,  offers  to 
conclude  a  capitulation  were  made  from  the  French  side. 
At  the  same  time,  however,  and  before  he  knew  that  a 
Freneli  officer  willi  a  fl.ag  of  trm-e  was  apjirnaidiing.  the 
kingordcrcil  the  tire  to  be  suspended,  ancl  sent  Ct^.  von  Bron- 
aart  to  S6dan  with  a  summons  to  surrender  tho  fortress  and 
the  army.  When  Bronsart  asked  for  the  eonimander-in- 
chiof,  ho  was,  to  his  great  surprise,  introduc<'d  to  the  em- 
peror, who,  concerning  the  negotiations  of  eapitulation.  re- 
ferred bini  to  Gen.  Wimpffen.  Napoleon  tlu-n  sent  tho 
following  letter  to  tho  king  :  '■  As  I  have  not  fallen  at  the 
heatl  of  my  soldiers,  f  surrender  my  sword  to  Your  Majesty." 
Wlicn  this  letter  was  brought  to  the  king  by  (Jen.  Ueillo, 
adJutant-getH-ral  to  the  em]icror,  tlie  king  demanded  the 
capitulation  of  (he  French  army  as  the  firnt  condition,  and 
declared  that  he  then  would  accept  the  imperial  sword,  and 
charged  the  chanceUor  au'i  iiis  chief  of  nfaff  with  the  ne- 
cessary diplomatic  and  military  negotiations. 
•  The  war  had  arrived  at  a  point  where  the  re-e»tahlish- 
mcnt  of  peaee  seemed  to  be  possible.  Tin*  situation  was 
80  decisive  that  it  seemed  necessary  for  France  to  accept 
even  very  hard  conditions.  Yet  there  nppcarei!  to  be  a  dif- 
ference between  tho  interests  of  the  Freneh  sovereign  nntl 
those  of  the  French  nati^n.  Napoleon  wouM  nut  conchido 
a  peace  which  might  nmke  his  dynasty  inip'»sjiible :  and  as 
soon  as  ho  asei'rtaincd  that  Germany  would  demand  tho 
surrender  of  sonn-  frontier  districts,  be  preff-rred  to  with- 
draw from  the  direction  of  the  negotiations.  On  the  other 
hand,  (Germany  could  not  eonclnde  a  prai'e  which  would  bo 
nothing  but  an  armi^^tiee,  and  disappoint  the  Just  dcmiindN 
of  her  people.  Poiint  BisuuircU  felt  it  bis  duty  to  e^iliibliKh 
a  safer  frontier  by  the  annexation  of  the  French  dldlriofs 
in  which  tho  fortresses  of  Strasburg  and  Mots  are  sltuatedi 


and  to  compensate  the  German  people  for  its  immense  sac- 
rifices by  recovering  those  ancient  (Jerman  countries.  The 
preliminary,  purely  military  negotiations  between  the  gen- 
erals Wimpflen  and  Moltke  were  broken  off  in  the  evening 
of  Sept.  1,  because  the  fnrmer  would  not  consent  to  the 
cajitivity  of  liis  army,  and  Napoleon  was  determined  to 
treat  personally  with  the  chancellor.  Early  on  Sept.  2  a 
conterence,  which  lasted  several  hours,  took  place  at 
Douchcry.  in  the  hut  of  a  weaver,  between  tiic  emperor 
and  fount  Bismarck;  Moltke  also  participated  now  and 
then.  But  no  agreement  was  arrived  at.  Napoleon  thonglit 
that  he  could  not  consent  to  the  conditions  of  peace  which 
were  offered,  and  ho  preferred  to  be  treated  as  a  jtrisoner 
of  war.  leaving  the  negotiations  of  peace  to  the  regency. 
Thus,  the  purely  military  negotiations  recommenced,  and 
in  the  torenoon  Gen.  AVimpllen  concluded  the  capitulation 
of  Sf'dan,  by  which  8-1,433  men.  3i»  generals,  230  officers  of 
tho  staff,  and  2lll».)  subaltern  officers  were  surrendered  into 
German  caj)tivity.  After  the  c<inelusion  of  the  capitula- 
ticui  the  king  and  the  capti\('  emjieror  lui'l  a  conversation 
of  a  quarter  of  an  lionr  at  the  jtalnce  (d"  Bellevue.  Na- 
poleon went  through  Belgium  to  the  juilaco  of  Wilhelnis- 
libhe  at  Cassel.  which  was  designated  as  a  residence  for 
him,  and  the  French  army  was  sent  to  Coblenz,  Mentz, 
ami  other  tJerman  fortresses. 

The  news  of  the  catastrophe,  which  arrived  at  Paris  on 
Sept.  4,  caused  an  immense  commotion.  .Jules  Favre  and 
his  friends  assailed  the  regency  in  the  <_'or]»s  l.^gislatif, 
and  demanded  the  deposition  of  the  emperor.  The  tur- 
bulent elements  of  Paris  fillecl  the  streets  witli  tumult  and 
thronged  into  the  hall  of  the  Corps  Legislatif,  wliich  assem- 
bly they  dispersed.  The  members  of  the  opposition  then 
assembled  at  tlie  Hotel  de  Ville  and  formed  a  provisional 
government  of  national  defence,  (ien.  Troclui.  who  had 
been  governor  of  Paris  since  Aug.  17.  was  elected  presi- 
dent; Jules  Favre,  vice-president:  Ferry,  secretary;  the 
other  members  were  Arago,  Crf-mieux.  Gamhetta,  Garnier- 
Pages,  Glais-Bizoin,  Pellctan.  Picard.  Rocherort,  and  .Tales 
Simon.  Tliis  government  determined  ininiedintely  on  the 
abolition  of  the  senate  and  the  <'or])s  I, cgislalif.  At  1  o'clock 
I'.  M.  tho  emjircss  left  the  Tuileries  and  fled  to  Kngland. 

The  military  situation  of  France  was  very  bad.  Not  only 
the  army  bf  Clialons  was  lost,  but  the  Khine  army  bad  also 
suffered  considerably.  It  bad  tried  iu  make  sallies  from 
Met/.  Aug.  31  and  Sept.  1  (Ao/wxcr/Y/c),  but  the  result  was 
that  it  became  completely  shut  up  in  the  fortress.  The 
French  government  ctmnted  (»n  the  perseverance  of  Bazaine, 
ancl  it  reckoned  that  a  considerable  force  wouhl  be  detaine<l 
before  Metz.  which  the  (iermans  wonbl  miss  in  their  fnrtlier 
progress.  But  it  bad  abs(tlutely  no  troops  at  its  disposal 
to  place  against  the  Germa!i  army  in  the  field,  and  it  could 
not  prevent  the  enemy  from  laung  siege  to  Paris.  The 
only  hoj)o  was  that  the  new  and  numerous  levies  would  soon 
bo  able  to  act  as  real  troops,  and  the  greatest  energy  was 
displayed  in  their  training,  equipment,  and  organization. 
The  task  was  much  facilitated  by  the  importation  of  arms 
and  nmnitions  from  England  and  America.  Paris — thus 
reckoned  the  French  government — would  hoM  out  long 
enough  to  be  relieved  by  the  new  army.  From  the  begin- 
ning of  its  functi<»ns  the  government  dcebired  that  it  would 
carry  on  the  war  U*  tho  very  last,  and  not  surrender  ono 
stone  of  its  fortresses  or  ono  inch  of  its  soil. 

To  take  Paris  was  considered  by  the  Germans  as  the 
most  im])ortant  task  of  the  war,  ami  immcdinlely  after  the 
capitulation  of  Sedan  the  victorious  armies  began  tu  move 
towards  tho  ca]>ital.  They  pursuid  two  parallel  roads, 
and,  arriving  lieforc  Paris,  tlie  third  army  wheeled  round 
tt)  the  S.,  8o  that  on  Sept.  1!)  tho  investment  of  the  city  was 
complete.  Tho  idea  was  to  compel  it  to  surrender  by 
starving  it.  On  account  of  its  extent  and  the  number  of 
its  inluibitants,  this  plan  seemed  tlie  best.  To  attack  it 
was  very  diffienlt.  It  hail  sixteen  strong  fmls.  anrl  numer- 
ous well  built  fortifications  hclwcen  and  behind  the  forts. 
Tho  works  were  mounted  with  very  heavy  ordnnnee  served 
by  mnrines,  and  the  large  army  which  was  garrisoned  in 
the  city,  although  n<it  disciplined  or  organired.  could  bo 
very  dangerous  in  a  fight  on  the  walls  and  in  the  streets. 
This  army  consisted  of  lIKl.diKI  real  soldiers  —  niandiing 
regiments,  murines,  gcndarirH-s,  an<l  fugitives  from  Iho 
previrnis  battles  ;  an<l  in  addition  100,000  men  of  the  active 
national  guard  of  the  proviiieea  and  L'llO.OIHl  men  of  tho 
national  guard  of  Paris.  The  strength  of  the  besieging 
army  was  only  122.ttOi)  infantry  and  21,000  eavalry,  with 
022  cannon.  The  eomplete  investment  of  Paris,  extend- 
ing over  a  line  of  .'>U  miles,  was  carried  out  on  Sept.  10, 
after  some  fighting  at  ChiMillon.  Meudiuj.  Plessis-Piequet, 
and  Moidins  de  In  Tour.  The  fuurlh  army  took  position 
to  the  N.  and  K..  (he  third  to  the  S.  and  AV. ;  and  the  jiosi- 
tions  were  e^ery  where  fortified  to  withstand  the  sallies  from 
Paris.  In  order  to  organize  a  resislaneo  ngairist  tho  in^n- 
■ion  of  the  provinocs,  two  mombors  of  tho  provisioDnl  gov- 
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ernment,  Creraieux  and  Glais-Bizoin,  were  sent  to  Tours, 
and  on  Oct.  6  they  were  joined  by  Gambetta,  who  left  Paris 
ia  a  balloon.  Thiers  commenced  a  tour  to  the  different 
Kuropeiiu  courts  to  ask  for  their  intervention,  though  with- 
out any  result. 

Meanwhile,  after  taking  the  fortress  of  Toul  on  Sept.  23, 
and  that  of  Strasburg  on  Sept.  27.  the  Germans  opened  a 
safe  and  rapid  communication  with  Germany,  which  en- 
abled them  to  draw  reserve  troops,  ordnance,  and  other 
requisites  of  war  to  the  army  aruund  Paris.  On  Oct.  21 
this  army  numbered  202,000  infantry,  o;i,704  cavalry,  and 
SyS  o-uns.  Heavy  cannons  were  still  wanting,  however,  to 
commence  the  bombardment.  At  the  end  of  .September, 
Jules  Favre  had  commenced  negotiations  with  Count  Bis- 
marck concerning  an  armistice,  but  they  led  to  uotliing,  and 
the  war  was  continued  with  energy.  On  Oct.  5,  the  4th 
cavalry  division,  which  was  posted  S.  of  Paris  in  observa- 
tion, noticed  a  French  force  drawing  northward.  It  was 
the  15th  corps,  uuder  Gen.  Motterougc,  the  first  rudiment 
of  the  army  of  the  Loire,  now  forming.  An  army  was 
immediately  formeii,  under  the  Bavarian  general  von  der 
Tann,  consisting  of  the  1st  Bavarian  army  corps,  the  22d 
division,  and  the  2d.  4th.  and  6th  cavalry  divisions,  and 
on  Oct.  2ti  this  army  advanced  from  Paris  against  the 
French.  On  Oct.  10,  Gen.  von  der  Tann  met  them  before 
Orleans,  took  ^lUOO  prisoners  and  3  guns,  threw  them  back 
on  the  other  side  of  the  Loire,  and  occupied  Orleans  on  the 
llth.  Gambetta,  the  head  of  the  delegation  :it  Tours,  re- 
called De  la  Motterouge.  and  appointed  D'Aurelle  de  Pala- 
dines  in  his  place.  This  general  began  to  organize  a  larger 
army  at  Bloisand  Salbris,  while  Tann  remained  in  Orleans, 
and  only  sent  out  detachments  to  Chateaudun  and  Chartres 
to  disperse  swarms  of  tirailleurs.  On  the  other  sides  of 
Paris  small  encounters  with  newly-formed  bands  took  place 
at  this  time,  and  the  German  army  had  to  enlarge  its  line 
of  occupation,  S.  to  the  Loire,  AV.  to  the  Eure,  N.  to  the 
lines  of  Vernon,  Gournay,  Breleuil,  Montdidier,  and  Sois- 
sons.  The  Parisian  garrison  made  several  sallies — on  Sept. 
23  against  Villejuif  in  the  S.  and  Le  Bourget  in  the  N. ; 
on  the  oUth  against  Villejuif,  Chevilly,  Thiais,  and  Choisy- 
le-Roi;  on  Oct.  13  against  Chatillon  and  Bagneux;  on 
the  21st  against  Malmaison  and  Buzeuval;  and  on  Oct. 
2S  the  Parisians  took  Le  Bourget,  from  which  they  were 
expelloil,  however,  two  days  afterward.  They  appeared  iu 
large  masses  and  fought  well,  but  could  not  compare  with 
the  experienced  a,nd  well-conducted  Germans,  and  were 
always  thrown  back  with  heavy  losses. 

In  September  an  obstinate  war  arose  in  the  Vosges,  and 
soon  expanded  over  the  departments  of  Vosges.  Haut- 
Rhin,  Haut-Sauue,  Doubs,  llaute-Marne,  Aube,  and  Cote 
d'Or.  After  taking  the  fortress  of  Strasburg.  which  was 
commanded  by  Gen.  Uhrich,  Gen.  Werder  moved  towards 
Troyes  and  Chatillon  with  the  14th  corps,  consisting  of  23 
battalions.  20  squadrons,  and  72  guns,  and  fought  at  Raon 
I'Ktape,  the  Oignon,  Etuz,  and  Cussey  against  Garibaldi's 
corps  and  other  companies  of  volunteers.  At  the  end  of 
October  he  had  confined  the  enemy  to  Besanf  on,  and  took 
up  a  position  of  observation  at  Gray.  On  Oct.  27  an 
important  event  took  place  ;  Metz  capitulated.  After  the 
unsuccessful  sallies  on  Aug.  31  and  Sept.  1.  Bazaine  kept 
quiet,  and  the  several  sallies  made  after  Sept.  22.  and  made 
with  jiartial  success,  had  no  other  purpose  than  the  acqui- 
sition of  provisions.  Famine  and  sickness  beset  his  army, 
and  made  it,  from  the  middle  of  October,  incapable  of  fur- 
ther oi)erations.  The  German  army,  too,  suffered  very 
much  from  its  long  inaction  in  the  wet  weather;  it  had  15 
per  cent.  sick. 

At  last,  Bazaine  determined  to  capitulate;  first  he  tried, 
however,  to  enter  into  political  negotiations.  He  sent  Gen. 
Boyer  to  the  head-quarters  of  the  king  of  Prussia  at  Ver- 
sailles, asking  for  conditions  which  would  give  him  politi- 
cal influence.  It  was  in  vain.  He  had  to  conclude  a  purely 
military  capitulation  with  Prince  Frederick  Charles,  by 
which  the  fortress  of  Metz,  with  all  its  stores  of  arms  and 
ammunition  and  an  army  of  180,000  men.  was  surrendered 
to  the  Germans.  All  France  was  tilled  with  terror  and  fury, 
and  Gambetta  indulged  in  the  most  vehement  accusations 
against  the  ''traitor"  Bazaine,  For  the  Germans  it  now 
became  possible  to  employ  the  first  and  second  army  on 
the  Loire  and  in  the  X. 

Oper.ttions  on  the  Loire. — The  French  army  of  the  Loire, 
numbering  about  70,000  men.  with  Gen,  d'Aurelle  de  Pala- 
dincs  for  commander-in-chief,  and  consisting  of  the  15th 
corps,  uuder  Gen.  Martin  des  P.ailleres,  and  the  16th  corps, 
undi  r  Gen.  Chanzy.  started  (Nov.  S)  from  Mer,  Suevrcs, 
and  Marehenoir,  where  it  had  been  stationed  since  Xov.  3, 
and  moved  towards  Orleans,  which  Gen.  Tann  occupied 
with  the  1st  Bavarian  corps  and  the  2d  cavalry  division. 
It  was  D'Aurelle's  plan  to  reach  the  road  from  Chateaudun 
to  Orleans  on  the  9th,  and  place  himself  between  that  part 
of  the  enemy  which  was  at  Orleans  and  that  which  was  at 


Chartres,  thus  cutting  off  Tann.  Tann,  however,  noticed 
the  manoeuvre,  and  iu  the  night  before  the  9th  he  concen- 
trated his  corps  at  Coulmiers  and  called  in  the  troops  at 
Chartres.  On  the  9th  the  battle  of  Coulmiers  took  ]dace, 
in  which  Tann  was  compelled  to  retreat.  He  went  to  Toury 
and  joined  (on  the  10th)  the  22d  infantry  and  the  4th  cav- 
alry divisions,  after  which  he  waited  for  another  attack. 
But  D'Aurclle  was  not  able  to  follow.  He  marched  to  Or- 
leans, took  up  a  fortified  position,  and  waited  for  reinforce- 
ment. Meanwhile,  the  17th  infantry  and  the  6th  cavalry 
divisions  were  sent  to  Gen.  Tann,  and  the  grand  duke  of 
Mecklenburg-Schwerin  was  appointed  commander-in-chief 
of  the  combined  force  at  Toury.  Prince  Frederick  Charles, 
who  since  Nov.  2  had  beeu  on  the  march  from  Metz  through 
Troyes,  was  ordered  to  push  forward  his  army,  consisting 
of  the  3d,  9th,  and  10th  corps  and  the  1st  cavalry  division, 
to  the  middle  course  of  the  Loire,  and  seek  the  enemy.  But 
until  the  prince  arrived  the  grand  duke  had  to  watch  alone 
the  whole  extensive  region  between  Paris  on  the  one  side 
aud  Orleans  and  Le  Mans  on  the  other.  The  15th  and  10th 
French  corjis  remained  quiet  at  Orleans,  but  at  Mer  and 
Blois  the  17th  corps  had  been  organized  under  Gen.  Dur- 
rien.  and  numbered  40,000  men,  and  it  was  pushed  forward 
to  Chateaudun.  Gambetta,  who,  in  fact,  was  the  strategical 
leader  on  the  Loire,  intended  a  concentric  advance  on  Paris 
of  all  three  corjis.  This  plan  was  not  executed,  as  D'Aurelle 
considered  the  army  too  weak,  but  the  movement  of  the 
17th  corps  occasioned  the  graml  duke  to  turn  to  the  Vt.  He 
left  the  2d  cavalry  division  at  Toury.  and  marched  the 
main  body  towards  Chartres  on  the  13th  of  Kovember,  in 
order  to  meet  any  attack  on  the  army  around  Paris.  But 
when  he  arrived  at  Allonnes,  on  the  evening  of  the  13th,  he 
learnt  that  a  considerable  force,  advanced  parts  of  D'Au- 
relie's  corps,  had  been  noticed  at  Artenay,  and  for  this  rea- 
son he  sent  only  the  22d  infantry  division  towards  Char- 
tres, while  he  remained  himself  with  the  main  body  at 
Allonnes.  On  the  14th  French  squadrons  were  observed 
marching  through  Dreux  towards  Houdan,  aud  only  two 
days'  march  distant  from  Versailles,  the  German  head- 
quarters. Versailles  was  consequently  strongly  garrisoned, 
and  the  5th  cavalry  division  aud  some  infantry  were  sent 
against  the  new  enemy.  But  in  order  to  secure  all  threat- 
ened points  the  grand  duke  marched  (Nov.  15)  the  17th 
division  to  Kainbouillet,  the  1st  Bavarian  corps  to  Anneau, 
and  left  the  22d  division  and  the  6th  cavalry  division  in 
Chartres,  the  4th  cavalry  division  at  Voves.  and  the  2d  at 
Toury.  At  the  same  time,  however,  the  front  of  the  sec- 
ond army  appeared  at  Fontaineblcau,  and  the  grand  duke 
was  ordered  to  confine  himself  to  the  region  W.  of  Paris, 
while  Prince  Frederick  Charles  was  to  look  after  that  S.  of 
the  city.  The  prince  was  reinforced  by  the  2d,  the  grand 
duke  by  the  5th  cavalry  division.  In  accordance  with  these 
dispositions,  the  grand  duke  pushed  the  I7th  division  for- 
ward to  Maintenun  on  the  I6th,  and  drew  the  other  troops 
nearer  to  Chartres.  The  22d  division,  the  1st  Bavarian 
corps,  and  the  6th  cavalry  division  were  sent  to  ChS.teau- 
neuf  on  the  17th.  All  these  divisions  came  into  contact 
with  the  enemy,  troops  newly  organized  by  Gen.  Fiereck. 
The  17th  division  fought  at  Dreux  on  the  17th,  the  other 
divisions  on  the  18th  at  Chateauueuf,  Digny.and  Courville. 
The  grand  duke  followed  the  retreat.ng  enemy,  under  con- 
tinual small  engagements,  to  Nogent  le  Rotrou,  and  was  on 
Xov.  22  on  the  line  of  Belleme.  Le  Theil.  La  Fertc-Ber- 
nard,  and  Authon.  Here  he  received  orders  from  Versailles 
to  march  to  Beaugency,  as  the  main  body  of  the  enemy 
still  rested  on  the  Loire. 

The  French  army  had  increased  considerably.  Its  right 
wing  had  been  strengthened  by  the  ISth  corps,  formed  at 
Nevers  under  Gen.  Abdelal.  but  destined  to  operate  under 
the  immediate  leadership  of  Gambetta  ;  aud  the  20th  corps, 
consisting  of  fragments  of  Cambriel's  corps,  which  were 
brought  from  Besan^on  to  Gien  and  placed  under  Gen. 
Crouzat.  It  was  Gambctta's  idea  that  these  corps,  in  con- 
nection with  the  15th  corps,  should  make  a  sally  towards 
Paris  over  Pithiviers.  He  calculated  that  this  sally  would 
strike  the  advancing  army  of  Prince  Frederick  Charles  on 
the  flank.  The  prince  marched  with  a  broad  front  in  a  south-, 
western  direction.  He  had  his  head-quarters  in  Pithiviers 
on  Nov.  20.  and  on  the  same  day  he  concentrated  his  3d 
corps  on  this  place;  the  10th  reached  Montargis ;  and  the 
9th  rested  on  the  road  from  Orleans  to  Paris,  in  the  neigh- 
borhood of  Angerville.  On  Nov.  21  the  army  numbered 
49,607  infantry,  10,166  cavalry,  and  276  guns.  On  the  24th 
all  the  corps  made  reconnoissances  towards  the  French  front, 
and  an  encounter  took  place  between  the  10th  German  and 
the  20th  French  corps  at  Bois  Commun.  The  prince  ob- 
served that  the  French  occupied  a  very  extensive  line  along 
the  forest  of  Orleans,  and  determined  to  wait  till  the  grand 
duke  could  join  him  in  order  to  attack  the  whole  line.  The 
intended  French  sally  on  the  right  wing  was  delayed  sev- 
eral days,  as  Gambetta  and  the  deputy  Freycinet,  his  right 
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hand  in  military  affairs,  met  with  opposition  from  D'Au- 
relle.  At  last  it  was  executed  on  Nov.  2S  by  the  18th  and 
20th  corp^  under  telegraphic  advice  from  Tours,  but  it 
failed,  as  it  was  met  at  Heaune-la-Rolande  by  the  10th  (ler- 
maii  corps.  A  blondy  light  ensued,  but  the  Krciu-h  had  to 
yield  in  spite  of  their  great  bravery.  On  Nov.  MO  the  grand 
duke  united  with  the  right  wing  of  the  seeond  army,  and 
the  foroe  under  the  supreme  command  (d*  the  prince  now 
amounti'il  to  ^.j.OOO  infantry,  IS.UllO  cavalry,  and  ISt  guns, 
while  the  French  army  of  tlii'  Loire  numi)ered  al)Out  200.000 
men.  Another  moment  of  great  eonse(|uencc  !md  come, 
and  it  called  forth  great  exertions  and  important  battles  in 
and  before  Paris. 

f'nrift /ftm  the  ciul  nf  Ortuhcr  to  the  hcjinning  of  Dfftrm- 
bcr. — The  loss  of  La  liourj^et  and  the  cajutulation  of  Mctz 
dejiressed  the  Parisi:ins  very  much,  and  when  Thiers,  on  his 
return  from  his  diplomatic  tour,  openeci  negotiations  for  an 
armistice,  hr)pos  of  peace  awoke.  The  genera!  relaxation  of 
spirit  even  induced  the  Socialists  to  make  an  at  tempt  (Oct.  .31) 
to  seize  the  reins  of  the  government,  but  the  attempt  failed. 
Then  the  news  of  the  victory  of  the  army  of  the  Loire, 
brought  to  Paris  by  a  carrier  pigeon,  changed  the  situation 
suddenly  and  eomjjletely.  Paris  determined  to  try  its  ut- 
most. Gen.  Trochu  had  now  completed  the  organization 
of  the  Parisian  army.  In  November  there  existed  three 
armies  :  tlie  first,  under  <Jen.  Thomas,  consisting  of  .300,000 
national  guanls,  was  employed  in  the  defence  of  the  city 
line  and  the  maintenance  of  public  order;  the  second,  un- 
der (ren.  Duerot,  formed  of  troops  of  the  line  and  active 
nalitina!  guards  from  the  provinces,  and  numbering  120,000 
men.  with  80  batteries,  was  to  make  sallies;  the  third,  un- 
der the  special  command  of  (ien.  Trochu  himself,  formed 
of  regular  troops  and  marines,  ami  numbering  SO, 000  men, 
defended  the  outworks.  The  idea  was  to  break  through  the 
German  lines  with  the  second  army,  and  estal>lish  com- 
munication with  the  army  of  the  Loire.  Gen.  Troehu  be- 
lieved that  the  end  of  November  would  be  the  right  moment 
for  the  execution  of  this  plan.  The  Gernmn  army  around 
Paris  was  reinfon:ed  (Nov.  10)  by  the  2d  army  corps,  which, 
on  its  arrival  from  Met/,  united  with  the  right  wing  of  the 
third  army  on  the  left  bank  of  the  Seine. 

On  Nov.  2t  and  2.^  the  Parisians  began  to  make  prepa- 
rations for  the  great  sally.  They  built  bridges  at  St. -Denis 
and  IJexons.  On  the  2(ith  and  27th  they  built  works  on  the 
peninsula  of  {^ennevilliers.  These  measures,  however,  were 
mere  feints,  as  the  sally  was  not  intended  to  take  place  here, 
but  in  the  S.  K.  In  the  night  before  Nov.  27  a  preliminary 
attack  was  made  on  the  Tith  corps  at  Choisy-le-Roi  ;  a  bridge 
was  built  a  little  below  this  ]>lace,  and  on  Nov.  28  all  the 
armed  masses  were  gathered  on  the  eastern  front  of  Paris, 
During  tlie  night  bef<irc  Nov.  2'J  a  heavy  fire  was  directed 
from  the  forts  ag;iinst  the  (ierman  positions,  especially 
against  the  Saxons  and  Wiirtembergers  on  the  eastern  front, 
and  it  was  kept  up  rluring  the  next  day  and  night.  On  the 
morning  of  the  .30th,  after  a  demonstrative  sally  against 
the  (»th  <-oi'ps.  an  attack  with  considerable  force  look  place 
in  the  S.  K.  It  was  ('trcctively  supported  by  a  c;annonad(' 
from  all  the  atljacent  forts,  espeeially  from  Mont  Avron, 
which  had  been  mounted  and  garrisoned  two  days  previous- 
ly. At  the  .i;ime  time  \'iee-Admiral  de  la  RonciiVe  le  Noury 
conccntrateil,  as  a  demonstration,  a  fortre  of  troops  at  St.- 
Deuis,  and  two  divisions  were  pushc-d  forward,  for  the  same 
purpose,  on  the  peninsula  of  Nanterre.  Tlie  main  body  of 
the  attacking  army,  numbering  about  50,000  men,  turned 
against  the  Saxons  and  Wiirtembergers  at,  Champigny, 
Brie,  anil  Villicrs;  one  division,  numbering  aliout  20,001) 
men,  pushed  forward  towards  Mesly  and  Montmeily.  Brie 
and  Cliampigny  fell  into  the  French  hanil-;.  but  Villiers  was 
Btubbornly  defended.  At  Mesly  and  Montm^-dy  the  Pa- 
risians were  thrown  back  by  the  Wiirlembi-rgers  and  the  7th 
Prussian  brigade.  The  attempt  at  breaking  through  had 
faileil,  and  the  coldness  of  the  night  made  the  l^arisians, 
who  encamped  in  the  open  air  without  any  covering,  com- 
pletely incajiable  of  fighting  on  the  next  day.  The  Ist  of 
December  pa?'?<ed  fiuiefly,  but  the  Germans  reinforced  all 
tlie  threateneil  points  with  divisions  of  the  2d  anil  tUh 
corp>-.  On  Dee.  2,  in  the  dusk  of  the  morning,  the  Germans 
resumed  the  olTensive.  Brie  nnd  rhampigny  were  partly 
retiiken,  but  the  fight  was  fierce,  au't  as  the  Fn-iich  too  re- 
ceived reinforcement,  it  lasted  till  night.  l>n  the  morning 
of  Dee.  .3  the  I»arisians  left  the  left  bank  of  the  Marnc  and 
retreated  to  the  city,  with  a  loss  r)f  about  10,000  men.  The 
German  nrmy  ha(I  also  loxt  lieavily  during  these  throe 
days — 10;i  ofheers  and  ;t.3  1 1  men.  The  failure  of  this  vio- 
lent and  obstinate  attack  was  a  hanl  blow  for  the  defence 
of  Paris,  as  from  this  moment  any  prospect  of  breaking 
through  the  German  lines  from  within  the  city  was  eom- 
plefely  closed. 

OprrtttinuH  of  the  Arim/  t\f  the  Loire  in  Deeemhrr. — The 
nrmy  of  the  Loire,  on  which,  !o  a  great  extent,  Iho  hope 
of  a  euoocssful  resistanco  to  tho  invasion  rested,  suffered  at 


the  same  time  great  defeats.     In  connection  with  the  pally 
from   Paris  the  deputies  at  Tours  determined  to  make  a 

Powerful  sally  from  Orleans,  in  spite  of  the  defeat  at 
teaune-la-Roiande.  It  was  Gambitta's  plan  that  the  left 
wing  should  wheel  round  to  the  right  nnd  push  forward 
towards  Pithiviers,  and  the  centre  occupy  Orleans  nnd 
support  the  left  wing,  while  the  right  wing  should  engage 
ace(»rding  to  circumstances,  yet  with  a  general  tendency 
towards  Pithiviers.  In  accordance  with  these  dispo^^itions, 
Chanzy  pushed  forward  on  Dec.  1  with  the  16th  corps,  and 
in  the  neighborhoorl  of  Loigny  lie  n»et  the  vanguard  of  the 
grand  duke.  He  threw  it  back,  and  determined  to  pursue 
his  advantages  on  Dee.  2.  But  in  the  evening  news  arrived 
of  a  great  victory  achieved  by  the  Parisians,  which  filled 
the  troops  and  the  generals  with  enthusiasm.  The  17th 
corps  marched  during  the  night  in  the  rliroction  of  Palay 
and  St.-Peravy,  in  order  to  support  the  Ifith  corps,  D'Au- 
relle  als<j  pnsheil  one  part  of  the  Ifith  corps  forward.  Mean- 
while, the  grand  duke  made  his  dispoj^itions  to  assume  the 
offensive  on  the  2d,  and  both  armies  met  at  Loigny.  The 
Bavaiians  were  first  thrown  back,  but  the  17th  division 
retook  the  position.  The  lOth,  17th,  and  parts  of  the  l.'dh 
corps,  the  left  wing  and  the  centre  of  the  French  army, 
were  defeated  by  the  (Jcrman  right  wing  {Ltfitj)ii/):  Loigny 
and  Poupry  were  stormed  by  the  Germans;  and  in  the 
evening  the  French  were  driven  back  to  .Artenay  and  Pa- 
tay.  On  the  same  day  Prince  Frederick  Charles  received 
orders  to  attack  Orleans,  and  he  immediately  made  his  dis- 
positions for  a  concentrated  attack  of  all  tlic  corps.  The 
French  army  stood  in  a  very  bad  jiosition,  with  its  wings 
widely  separated  and  tho  centre  very  weak.  (Jen.  d'Au- 
relle  considered  it  best  to  make  a  general  retreat  to  the  left 
bank  of  the  Loire.  AVith  fighting  at  riievilly,  Chilleurs. 
Ncuville-aux-Bois,  Artenay,  and  Patay  on  Dee.  :^,  and  at 
Cercottcs,  Gidy.  St.-Peravy,  Ormes,  ami  Orleans  on  Dee.  4, 
the  army  of  the  Loire  was  completely  driven  back  and  com- 
pelled to  give  up  Orleans,  although  the  deputies  at  Tours 
insisted  to  the  very  last  moment  on  its  being  held.  At 
miilnight  the  grand  duke  occupied  Orlt^ans.  The  French 
army,  which  in  the  fight  of  the  last  days  had  htst  12.000 
j)rison4'rs.  00  guns,  and  about  GOOO  dearl  and  wnnnded, 
separatetl  under  the  pressure  of  the  pursuit  into  two  parts. 
The  isth  nnd  20th  corps  retreated  to  (iien  and  Sully,  the 
LOth  to  Salbris,  and  the  lOth  and  17th  to  Beaugency  and 
Blois.  Gen.  d'Aurelle  resigned  his  command  on  Dec.  fi, 
nnd  the  10th  and  17th  eorjts,  forming  the  second  army  of 
the  Loire,  were  placed  under  (!cn.  ('hanzy,  and  the  other 
three  corps,  forming  the  first  army  of  the  Loire,  under  (ien. 
Bourbaki. 

Prince  Frederick  Charles  made  immediate  preparations 
to  pursue  the  enemy  in  :ill  ilireetions.  The  2d  corps  was  to 
follow  the  right  bank  of  the  Loire  to  (Jien ;  the  grand  duke 
to  move  to  Tours;  the  0th  cavalry  division  and  four  battal- 
ions to  Vierzou;  ami  the  9th  and  1 0th  corps  were  to  remain 
at  Orleans  as  a  reserve.  All  these  divisions  came  in  contact 
with  the  enemy,  especially  the  grand  duke,  who  met  iJen. 
("hanzy.  On  Dee.  7  the  17th  division  first  eneiomtcred  the 
enemy  at  Meung,  and  threw  him  back.  Advancing  farther 
on  the  following  day,  a  battle  was  dcvelopetl  between  Tieau- 
gcncy  ancl  the  forest  of  Marchenoir.  As  Chanzy  had  lieen 
reinforced  by  the  21st  corps,  organized  at  Le  Mans,  and  by 
parts  of  the  19th  corps,  he  ceased  retreating,  and  took  up 
tho  offensive.  He  had  120,000  men.  and  with  this  force  he 
made  every  effort  to  cut  oil"  (he  grand  duke  from  the  roatl 
to  Tours.  He  had  to  yield,  however,  nnd  on  Dee.  8,  Beau- 
gency was  occupied  by  tlie  Germans.  But  the  resistance  of 
the  French  was  so  obstinate  that  Prince  Ficderick  Charles 
sent  the  10th  corps  to  the  grand  iluke.  On  the  <Jth  the 
battle  was  renewed.  Chanzy  attempted  to  surround  the 
German  wing  from  the  forest  of  Marchenoir;  he  diil  not 
siK'ceed.biit  the  battle  was  undecided  on  this  day.  On  the 
loth  the  French  attacked  and  took  several  villages,  but 
ultimately  they  were  thrown  back.  On  the  I  lib  the  HMh 
corps  arrived,  and,  thus  reinforced,  the  grand  duke  began 
to  pursue  the  slowly  retreating  en^-my.  During  the  three 
bnttle-days  the  grand  duke  lost  about  100I>  men:  Chiinzy 
still  more.  besi<les  iiOOO  prisoners.  Chanzy  now  altered 
the  direction  of  the  retreat.  After  Dee.  II  he  moved 
westward,  probably  iletermincfl  by  the  advance  of  the  llth 
German  corps,  which  pushed  forward  along  the  hd't  bank 
of  the  Loire  and  oceui>ied  Vienne,  the  suburb  of  Blois.  on 
I>ec.  10.  The  deputies  at  Tours  fieil  the  same  day  to  Bor- 
deaux. But  the  pursuit  of  Chanzy's  army  was  continued 
only  for  a  few  dnys,  as  Prince  Frederick  Charles  was  atVaid 
Bourbaki's  army  would  advance  towarrjs  Paris  in  the  menu 
time.  For  this  reason  he  rirdered.  on  Dec.  I  (^  when  it  be- 
came apparent  thnt  Chanzy  had  retreated  on  \,o  Mans,  that 
the  nth  cctrps  (thould  occupy  Orl/'ans.  tho  'M.  Beaugency,  the 
loth  and  the  Ist  caviilry  division.  Tours,  and  the  grand 
duke  n  central  position  around  Chartres. 

Operation*  «/  the  Army  of  the  North  until  the  end  of 
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7S70.-After  the  capitulation  of  Met^,  Sen.  von  Mantcuffel 
with  the  Sth  and  the  largest  part  of  the  1st  corps  and  the  3d 
Tavalry  division,  numbcing  3S,2-t4  infantry,  443.3  eavalry, 
and  180  guns,  moved  westward  to  meet  the  Fr^-^^  foree 
newly  organized  in  the  northern  departments.    On  Nov  20 
he  o/eupied  a  line  from  Compiegne  to  J-oyon   and  pushed 
forward  towards  Amiens.    The  organi.afon  of  the  army  of 
the  north  was  originally  entrusted  to  Gen.  1  arrc,  but  on  Oct. 
22   on  his  removal  from  Metz,  Bourbaki  had  received  the 
eommaud.and.on  his  being  called  to  the  Loire  Gen.  Fa.d- 
herhe  was  appointed  commander-iu-chief     He  did  not  enter 
on  his  office,  however,  until  Dec.  3,  and  meanwhile  Gen. 
Farre  had  the  command.  He  held,  with  2.5,000  men,  an  exten- 
sive intrenched  position  at  Amiens,  and  Gen.  ManteuBel  en- 
countered him,  after  some  small  skirmishes,  at  Qucsnel  and 
Mcjieres  on  Nov.  27.     A  battle  ensued.     The  French  were 
defeated,  but  not  pursued.     Amiens  was  occupied  the  lol- 
lowino-  day,  and  on  Dec.  1,  Manteuflel  continued  his  march 
to  Bouen,"in  order  to  attack  a  division  of  the  enemy  which 
was  posted  there  under  Gen.  Briand.     The  fm-trcss  of  La 
Fere    besieged  since  Nov.   15  by  the  brigade  ZgUnitzki, 
capitulated  on  Nov.  27.      The  first   army   marched,  with 
the  Sth  corps  on  its  right  wing,  through  Fo.x  and  lorges, 
and  with  the  1st  corps  on  its  left  wing,  through  Breteuil ; 
and  on  Dec.  i  it  surprised  Gen.  Briand  between  Forges  and 
Buchy,  defeated  him,  and   occupied  Eouen  the  following 
day.     From  here  Mantcuffel  sent  out  detached  columns  to 
Dieppe  and  in  the  direction  of  Havre. 

Meanwhile,  Gen.  Faidherbe  had  organized  another  army 
with  great  energy,  and  marched  it  from  Lille  towards  Pans. 
The  interruption  of  the  telegraphic  communication  between 
Amiens  and  Rouen,  and  the  appearance  of  French  troops 
at  Bapaume  and  Rove,  called  forth  from  the  German  side 
rapid  counteraction."     Mantcuffel  received  orders  to  con- 
centrate his  army  at  Beauvais,  while  Gen.  von  Kaiueke, 
who  had  taken  ThionviUc  on  Nov.  24  and  Montmedy  on 
Dec.  17,  should  occupy  Mezicres,  and  the  detachment  en- 
camping there  march  to  St.-Quentin.     On  Dec.  20,  laid- 
herbe  rested  with  three  divisions,  under  Lecointe,  Paulze 
d'lvoy,  and  Moulac,  numbering  40,000  men,  with  ^S  guns, 
betweeu  P^ronue  and  Corbie,  behind  the  Sommc.     He  had 
at  one  time  proceeded  still  farther  southward,  attempting  to 
relieve  Paris,  but  on  the  advance  of  JIanteuffel  he  had  re- 
turned and  chosen  a  good  position  behind  the  Somme,  in 
order  to  draw  reinforcements  to  him  and  act  on  the  defen- 
sive     On  Dec.  20  a  short  fight  took  place  between  his  out- 
posts and  a  reconnoitring  detachment  from  Amiens.     On 
the  23d,  Mantcuffel  had  drawn  together  so  much   of  his 
scattered  force  as  to  take  the   offensive.     Faidherbe   now 
held  an  extensive  intrenched  position  at  the  small  river 
Hallue.     He  made  an  obstinate  and  well-conducted  resist- 
ance to  the  enemy,  who  numbered  about  20,000  men,  and 
he  kept  the  greater  part  of  his  position.     On  the  24th  both 
armies  were  again  ready  for  battle,  but  in  the  evening  the 
French  made  preparations  for  a  retreat,  which  was  carried 
on  the  following  day  in  the  direction  of  Douay.     The  Ger- 
mans followed  through  Albert  to   Bapaume,  Achiet,  and 
Bujouoi.    but   here   they    stopped,   surrounding    Peronne. 
Mmtcuffel  sent  out  detached  columns  in  different  direc- 
tions, and  ordered  the  3th  army  corps  to  take  up  its  posi- 
tion at  Bapaume.     Meanwhile,   about  20,000   Frenchmen 
appeared  in  the  vicinity  of  Rouen,  advancing  on  both  sides 
of  the    Seine.     Gen.  von   Bentheini,  who  was   at   Rouen, 
hastened  to  meet  them;  on  Dec.  31  he  threw  them  back 
and  stormed  the  fortilied  castle  Robert  le  Diable.    The  hrst 
army  now  took  up  a  position  with  the  1st  corps  at  Rouen, 
and'tho  Sth  at  Somme.     Faidherbe  reorganized  his  army 
in   the  northern  fortresses.     Mezicres  capitulated   in  the 
nii'ht  between  Doc.  31.  1870,  and  .Jan.  1,  1871. 

T/ie  Wur  ill  the  Sunlh-Eaul  to  the  end  oj  1S70. — At  the 
end  of  October,  Gen.  von  Werder  received  orders  to  secure 
the  march  of  the  second  army  from  Metz  to  Orleans  from 
any  French  attack  on  its  left  fiank,  and  to  pursue  the  in- 
vestment of  the  fortresses  of  Sehlettstadt,  Neu-Breisach, 
'and  Belfort.  Accordingly,  Werder  took  up  a  position  at 
Vesoul,  and  sent  Gen.  von  Beyer  with  the  main  body  ot  the 
trooiis  of  Baden  to  occupy  Dijon.  Beyer  met  with  an  ob- 
stinate resistance  at  Dijon  on  Oct.  30.  and  could  not  take 
the  town  until  next  day  after  severe  fighting.  Belfort  was 
surrounded  by  Gen.  von  Frischow  on  Nov.  3;  bchlettstadt 
surrendered  on  Oct.  25  to  Gen.  von  Schmeling,  and  on 
Oct.  27  he  began  to  besiege  Neu-Breisach,  which  surren- 
dered Nov.  10.  The  siege-train  was  then  carried  to  Bellort. 
Having  secured  the  march  of  the  second  army,  Werder 
undertook  in  the  middle  of  November  a  march  m  the  direc- 
tion of  D61e,  and  destroyed  the  railway  from  Besangon  to 
Lyon.  On  reconnoitring  Auxonne  he  saw  that  the  fort- 
ress could  not  be  taken  by  one  stroke,  and  he  then  took  up 
a  central  position  at  Dijon.  The  troops  under  Garibaldi 
and  Cremor  remained  around  Chellons  and  Chagny.  but  on 
Nov.  20,  Werder  learned  that  the  corps  of  Michel,  which 


hitherto   had  been   stationed  in   this   neighborhood,  had 
marched  westward.     On  Nov.  26,  Garibaldi  ventured  an 
attack  on  Dijon  with   18,000   men   and   12  guns,  but  was 
thrown  back  to  Autun  in  utter  confusion.    Werder  remained 
quiet  at  Dijon,  and  the  7th  corps,  arriving  from  Metz  on 
Dec.  9,  established  communication  between  him  and  Prince 
Frederick  Charles,  occupying  a  position  on  the  line  between 
Chaumont  and  Joinville.     After  the  defeat  of  the  French 
army  of  the  Loire  at  Orleans,  Werder,  commanding  the 
14th,  and  Gen.  von  Zastrow,  commanding  the  7th  corps,  re- 
ceived  orders  to   secure  the  communication  between   the 
second  and  third  armies,  and  to  watch  the  movements  of 
the  French  forces  combined  under  Bourbaki.     The  Ger- 
man forces  were  divided  and  cmidoycd  in  different  under- 
takings.   Several  encounters  ensued.    Gen.  von  Gliimer  met 
Cremcr  at  Nuits  on  Dec.  18.     Crcmcr  held  a  good  position, 
and  had  18.000  men,  but  was  defeated.     Gen.  von  dcr  Goltz 
beat  several  battalions  of  active  national  guards  and  troops 
of  the  line  in  the  neighborhood  of  Langrcs.  On  Dec.  26  it  be- 
came evident  to  AVerder  that  a  French  army  was  approach- 
ing from  the  W.,  aud  he  accordingly  drew  together  his  whole 
force  at  Vesoul.    Von  Zastrow  marched  from  Auxerro  back 
to  ChatiUon.    The  expected  attack  did  not  take  place,  how- 
ever ;  Bourbaki's  army  was  not  yet  ready  for  tho  offensive. 
Before  Paris  the  situation  had  continued  essentially  the 
same  since  the  unsuccessful  sally  on  Nov.  ."0.     In  tho  mid- 
dle of  December  it  was  observed  by  the  Germans  that  the 
French  were  preparing  a  sally  to  the  E.,  and  on  Dee.  20 
stronger  forces  were  concentrated  on  the  threatened  points, 
French  columns  having   assembled   at  Noisy-lc-Soc   and 
Merlan.     On  Dec.  21,  in  the  morning,  the  Parisians  made 
a  heavy  attack  both  on  Le  Bourget  and  on  Stains.     At 
noon  an  attack  was  directed  against  Maison  Blanche,  occu- 
pied by  the  Saxons,  and  Ville  Evrart.     Although  they  had 
gained  several  advantages,  the  Parisians  were  thrown  back 
towards  evening,  but  they  remained  during  the  night  out- 
side   of   the    walls    of    Paris,    at    Noisy-le-Sec,    Bobigny, 
Bondy,  and  Mont  Avrou,  and  on  the  following  day  they 
tried  to  push  forward  in  the  valley  of  the  Marne  with  two 
brigades.     They  remained  outside  on  the  23d  too,  but  re- 
turned to  Paris  on  the  24th.    On  tho  German  side  prepara- 
tions had  been  made  since  Dec.  4  for  an  artillery  attack  on 
the  city,  especially  for  a  bombardment  (d'  Mont  Avron.    On 
Dec.  27   the  bonibardment  began,  and  a  few  days  after 
Mont  Avron  was  taken.     Against  the  south-western  front 
too  275  guns  were  brought  into  position  at  the  end  of  tho 
year,  in  spite  of  the  difficulties  arising  from  the  distance 
between  the  terminating  point  of  the  railway,  Nanteuil, 
and  the  point  designated  for  the  park  of  artillery,  \illa- 
coublay.     The  command  of  the  engineers  was  entrusted  to 
Maj.-Gen.  von  Kameke,  that  of  the  artillery  to  Maj.-Gen. 
Prince  Hohcnlohe,  and  the  Germans  only  waited  for  a  clear 
day  in  order  to  begin  the  bombardment. 

The  beginning  of  the  year  1871  brought  the  last  great 
battles  and  the  decision  of  the  war.  On  the  French  side  the 
government  of  national  defence  having  brought  hundreds 
of  thousands  under  arms  since  Nov.  2,  1870,  by  enormous 
oonscriptions.  determined  to  try,  at  every  point  of  the  war- 
theatre,  to  make  one  last  great  effort  to  conquer  the  in- 
vader«  On  the  German  side  it  was  determined  to  meet  the 
attempt  by  giving  up  the  passive  attitude  of  the  last  weeks 
and  assuming  the  offensive,  keei>ing  the  defensive  only  in  the 
S  E  where  Bourbaki  might  make  an  .attack.  Before  Pans 
the  bombardment  was  to  begin  in  order  to  exercise  the 
la«t  moral  pressure  on  the  defence,  already  slackening. 
From  Orleans,  Prince  Frederick  Charles  was  to  take  the 
offensive  against  Chanzy  at  Le  Mans,  .and  in  the  N,  the 
first  army  should  advance  against  Faidherbe. 

OiKraHom  around  Le  .1/<ri«.— On  Jan.  1,  1871,  Prince 
Frederick  Charles  received  orders  to  attack  Gen.  Chanzy, 
and  the  13th  corps,  under  the  grand  duke  of  Mecklenburg, 
and  the  2d  and  4th  cavalry  divisions  were  once  more  placed 
under  his  command.  While  he  advanced  the  Dth  cavalry 
division  was  to  secure  his  right  flank.  The  prince  left  the 
Hessian  division  tit  Orleans,  one  detachment  at  Blois,  an- 
other at  Gien,  and  on  Jan.  5  he  began  the  operations  against 
Xe  Mans  with  57,737  infantry,  15,426  cavalry,  and  31b 
guns  On  Jan.  6  the  first  encounter  took  place  between  the 
prince  and  the  French  army,  which  also  was  advancing  on 
the  offensive,  and  now  followed  daily  battles  on  ground 
much  cut  up  and  in  extremely  rough  weather,  snow  alternat- 
ing with  mist,  until  on  the  12th  the  French  army  was  com- 
pletely defeated.  On  the  luth,  11th,  and  12th  the  battle 
ra^ed'in  the  immediate  neighborhood  of  Le  Mans.  Chanzy  s 
army  was  compelled  to  retreat  to  Alcnfon  and  Laval,  leav- 
ing 18,000  prisoners,  20  guns,  and  2  colors  in  the  hands  of 
th?  Germans,  and  having  lost  10,000  dead  and  wounded. 
The  German  army  lost  ISO  officers  and  34,0  men.  llie 
pursuit  was  effected  by  detached  columns,  while  the  m.am 
:.  body  of  the  second  army  remained  at  Le  Mans,  and  the  i3tn 
i  corps  marched  to  Alenjon. 


FRANX'O-GEKMAX    WAR. 


In  the  S.  B.  the  war  lasted  longer.  In  tho  beginning  of 
January.  Bourbuki  began  to  operate  here  with  an  arm y  of 
about  110,1)0)1  mt-u  and  ;JOO  Ciinnon,  iorracti  of  the  Ijth, 
iSth,  20ih,  ami  »M[h  corps.  In  the  last  days  of  December 
and  in  the  hegiuuing  of  January  he  had  concentrated  this 
army  at  Uusanpon.  using  the  railways  which  from  Nevcrs 
and  Lyon  ci^ntre  at  this  fortress,  and  he  now  began  to  ad- 
vance in  the  direction  of  Bcllort,  Tho  2tth  corps  formed 
his  right  wing,  moving  along  the  Jura.  Garibaldi  and 
Crcraer  were  to  operate  at  I>ijon,  iu  order  to  [Secure  liis  left 
flank.  Bourbaki  was  at  Dijon  on  Jan.  2,  an<l  on  the  bth 
and  lUh  skirmishes  with  the  (Jerman  outposts  took  phieo 
at  V'esoul.  On  the  fith  and  7th  the  Germans  ascertained 
the  concentration  of  the  enemy  at  Besan^on,  and  disposi- 
tions were  made  accordingly.  Zastrow  was  ordered  to 
gather  his  army  corps  at  Chktillon-sur-Seine ;  Francesky 
to  advance  with  thi;  2d  corps  from  Moutargis  over  Joigny 
and  ToauLTrc  to  Nuits  :  and  Werder  to  cover  the  besieging 
army  at  Belfort,  and  to  operate  so  as  to  prevent  the  enemy 
from  throwing  himself  upon  tho  2d  and  7th  corps.  Move- 
over,  in  order  to  impair  Bourbaki's  communications  from 
bj'liind,  tho  railways  from  Langres  to  Chauinont,  from 
Kpin;il  to  St.- Loup,  and  from  Miihlhausen  to  Bale  were 
destroyed,  and  Iho  ministry  of  war  iu  Baden  was  applied  to 
for  tho  formation  of  a  reserve  force  in  Southern  Baden  to 
prevent  tho  French  from  crossing  the  Rhine.  In  order  to 
procure  a  perfect  eo-operation  of  all  the  dilferent  corps  in 
the  S.  E.,  Gen.  von  iMantcuftel  was  called  from  the  army  of 
the  north  and  appointed  commander-in-chief  of  the  2d,  7th, 
autl  I  tth  corps.  He  was,  in  general,  instructed  to  threaten 
Bourbaki's  army  in  the  Hank  and  rear  with  tho  2d  and  7th 
corps,  while  Werder  met  him  in  the  front.  It  was  Gara- 
bctia'.s  plan  that  Bourbaki  should  t-ut  off  the  German  com- 
munication between  the  Rhine  and  Paris,  there'>y  making 
a  continuation  of  the  siege  of  Paris  impossible,  relieve 
Belfort.  and  fall  into  Baden  with  one  part  of  his  army. 
Bourbaki's  army  was  capable  of  doing  this,  so  far  as  re- 
gards its  numerical  strength  ;  with  the  troojis  of  Garibaldi 
and  Cremcr  it  numbered  about  180.000  men.  But  tho 
troops  wore  newly  levied  and  newly  organized,  and  equip- 
ments ami  provisions  were  delicient.  The  rough  season 
also  offered  a  great  obstacle. 

Gen.  von  Werder  retreated  slowly  before  the  French 
array  from  Vesoul  to  Belfort,  always  in  close  contact  with 
the  enemy,  and  trying  to  detain  him  by  detaehiug  the 
brigade  Goltz  and  the  -Ith  reserve  division  in  a  demonstra- 
tion against  his  left  flank.  The  attempt  succeeded  com- 
pletely. In  the  actions  at  Marat  and  Villcrsexel,  Bourbaki 
wa-^ted  time  and  strength,  em]>loyiug  a  large  force  against 
a  weak  enemy.  Thus,  the  French  di'I  not  attack  the  Ger- 
man position  ou  the  Lisaine  before  Belfort  until  Jan.  IJ, 
and  in  tho  mean  time  Werder  had  made  extensive  prepara- 
tions for  a  tenacious  defence.  For  three  days  Bourbaki 
tried  with  his  dense  columns  to  defeat  tho  enemy,  but  in 
vain;  on  the  ISth  he  had  to  retreat,  leaving  behind  him 
8000  dead  an<l  wounded.  But  now  Werder  began  to  pur- 
sue him,  and  at  tho  same  time  Manteuffel  appeared  from 
the  N.,  cutting  off  his  retreat  to  Lyon  and  pressing  hira 
towards  Switz;'rland.  GaribaMi,  who  was  at  Dijon  to  cover 
the  rear  of  the  great  Freii'_*h  army,  did  not  accomplish  this 
objeet.  On  Jan.  12,  ManteuftVl  entered  on  his  commaml 
of  tho  2d  antl  7th  corps,  and  pushed  forward  immediately 
in  a  south-eastern  direction  to  Selongey,  Prauthoy,  and 
Longoau,  sending  Gen.  Kettler  with  a  detachment  against 
Dij'in,  to  keep  Garibiildi  engaged.  Tlie  7th  corps  reached 
the  eastern  piiints  of  Cote  d'Or  on  Jan.  10,  and  Selongey 
on  the  fcdiowing  day.     As  the  situation  at  Belfort  became 

{)erreelly  clear  on  this  day,  and  as  tho  victory  over  Bour- 
)!iki  followeil  on  the  iSth.  an  attempt  could  now  bo  made 
to  prevent  tho  Freneli  army  at  Besan^on  from  any  further 
retreat.     The  army  untl^r  Manteuffel   changed   its  march, 
and  proceeded  stili  more  directly  to  the  S.     On  Jan.  20  tho 
7fli  corps  crossiMl  the  Saftne  at  Savoyeux,  and  the  2d  took 
Pesmca;    on   the  following  day  the  former  reached   Dam- 
pierre,   and   the  bitter   DAIc.     Dijon   was  passeil   by,  and 
Garibaldi,  at  the  head  of  more  than  20.(100  men.  was  kept 
complolely  in  eheek  by  n  single  detaehment.     On  tho  22d 
the   reeonnoitrings    extended  beyon<l  the   Dniib>j;    on   the  ' 
2.'td  the  roiid  from   Bcsan^on  lo   Lons-Ie-Siiulnior  was  oe-  I 
cupied,  and  thus  tho   Freneh  were  cut  off  from  the  direct  I 
line  of  retreat  to    Lyon.      The   M(h   division   hail  nn   the 
same  day  an  engagement   at    Darneinarie.  and  as(M*rtainetl  | 
thi-  presenee  of  (he  20th.  hiter  on  that  of  (ho  i.'itb  anri  ISth 
French  corps.     On  Jan.  2.'>  tho  7th  eorj>«  stood  at  St.-Vit   i 
nnd  Qiiingoy,  and  tho  2d  corps  behind  it  on  a  line  from  ' 
Salins  to  DiMe.     The  1  llh  corps  also  advanced  from  the  N.  ' 
W.  agninst  (ho  Freneh  army  at  Bosan^on.     On  .Inn.  2.'»  (he 
division  of  SohnudiTig  oi-eupied   Baumeles- Dames  on   tho 
Doubs,  to  tho  N.  K.  of  Bosan^on.     From   IllamonI,  nearer  j 
to   the  Swiss   frontier,  Gen.    von    Debnehiltz   advanced  m 
oriler  lo  co-operate   with    (K'u.  von  Sehmeling  against  tlio  , 


road  from  Besan^OD  to  Pontarlier.  At  the  same  time  Gen. 
von  Werder  had  reached  the  vicinity  of  Rioz,  just  \.  of 
Besan^on,  with  three  brigades  of  his  corj»s.,aud  occupied 
the  passages  across  the  Oiguon,  at  Voray,  Ktuz,  and  Pin. 
Thus,  Bourbaki  at  Bosan^ou  was  surrounded  by  n  circle 
which  was  open  only  towards  Switzerland  in  the  direction 
of  Pontarlier.  The  unfortunate  general  fell  into  melan- 
choly on  account  of  his  defeats,  which  destroyed  the  last 
hope  of  France,  and  us  he  now  saw  that  he  would  have 
either  to  capitulate  or  to  retreat  on  Swiss  soil,  he  gave  up 
the  command  to  Gen.  Clinehaut  nnd  shot  himself  through 
the  head,  causing,  however,  tmly  a  severe  wound. 

On  Jan.  2J,  in  the  morning.  Gen.  Clincliant  commenced 
the  general  retreat  to  Pontarlier  of  the  whole  corps  cou- 
centrated  around  the  fortress  of  Besanpon  ;  only  the  cav- 
alry division  and  about  SOOO  infantry  liad  escaped  to  Ly- 
on by  Lons-le-»'^aiilnier  before  tlie  tiermans  cut  off  their 
retreat.  On  Jan.  2S  the  Fren<di  army  was  in  the  \icinity 
of  Pontarlier,  on  the  Swiss  frontier,  facing  N,  W.,  with  tho 
18th  corps  to  the  right,  the  l.')t!i  in  the  centre,  at  Somba- 
conrt  and  Chaffois,  and  the  20th  to  the  left,  at  Frasne;  the 
2-lth  corps,  which  hacl  iirrived  in  great  confusion,  was  be- 
hind tho  centre  and  f<irnied  the  reserve.  ALiiiteuffel  made 
tho  following  dispositions  for  tlie  attack  on  the  French 
army,  which  had  been  brought  into  a  position  so  very  un- 
favorable: the  7th  corps  was  to  push  forward  against  Pon- 
tarlier, the  2d  to  cut  off  all  the  roads  to  Lyon  as  yet  free; 
and  the  division  of  Sehmeling  was  to  attack  from  the  N. 
On  Jan.  2!)  the  2d  corps  reached  Les  Planches  after  a  short 
fight,  and  tho  14th  division  threw  the  l.')th  French  corps 
back  to  Pontarlier,  beyond  Stimbaeourt  and  (.'liaffois. 

In  the  nuan  time  the  events  of  Paris  had  come  to  a  de- 
cision, and  in  the  negotiations  concerning  an  armistice 
between  Count  Bismarck  nnd  Minister  Favre  particular 
notice  was  taken  of  the  peculiar  situation  in  the  S.  K.  As 
Bismarck  demanded,  and  Favre  peremptorily  refused,  the 
surrender  of  the  fortress  of  Belfort,  Favre  projiosed  as  an 
expedient  tr)  let  weapons  decide  with  regard  to  Belfort 
and  the  whole  south-eastern  theatre  of  war:  and  thus  the 
armistice  c)f  Jan.  2S,  1S71,  did  not  comprise  these  fields. 
Favro  telegraphed  the  conclusion  of  the  armistice  to  Gam- 
betta,  but  forgot  to  mention  that  an  exeejition  was  made 
with  respect  to  the  departments  of  Cute  d'Or,  Jura,  anil 
Doiibs.  As  now  Gambctta  siin])ly  showed  to  tlic  generals 
of  the  republic  a  conclusion  of  an  armistice,  while  t'ount 
Bismarck  communicated  to  the  German  generals  the  article 
of  exception  also,  misunderstandings  arose.  On  Jan.  ^0  the 
German  army  continued  its  attack  on  I*ontarlier,  and  when 
tho  2d  corps  occupied  Frasne  an<l  made  over  300U  prisoners, 
(»en.  Clinchant  referred  to  tho  armistice  and  proposed  to 
enter  into  negotiatituis.  Gen.  von  JLinteuftel  refused;  he 
advanced,  occupied  on  the  31st  tho  jiass  St, -Marie  in 
tho  mountains  8.  of  Pontarlier.  and  rested  on  Feb.  1,  at 
noon,  with  his  columns  before  Pontarlier,  ready  for  battle. 
On  tlio  same  morning,  however.  (Jen.  Clinehant  had  eon- 
eluded  a  convention  with  the  Swiss  eoniniiinder-in-chief. 
Gen.  Herzog,  according  to  which  the  French  army  should 
retreat  into  Switzerland  and  be  disarmed  there.  The  retreat 
began  on  tho  very  day  the  convention  was  concluded.  Fib. 
1,  and  only  a  rear-guard  remained  still  on  Freneh  soil  to 
cover  the  retreat.  In  the  aftcrnoiui  the  (Jerman  brigade 
Du  Trossel  attacked  this  rear-guard,  occupied  Pontarlier, 
made  -lOOO  prisoners,  and  took  a  great  number  of  carts 
loaded  with  provision  and  arms.  In  tho  afternoon  Man- 
teuffel had  his  head-((uarters  at  Pontarlier,  while  the  French 
army  withdrew  into  Swit/.erlaml  by  several  mountain-roads, 
the  main  body  by  way  of  Vcrrieres.  The  small  re]iublio  of 
Swit/.erlam!  was  completely  inundated  with  I'reneh  fngi- 
tives.  Some  8.">.n(l0  men,  with  10,000  horses,  lioth  men  and 
animals  in  a  miserable  condition  iVoiu  e<dd  and  laniine, 
were  received  and  provided  for.  The  rest  of  the  army  was 
scattered  ;  l."),000  men  wore  taken  prisoners  in  the  last  daya. 
and  2tb000  esejiped  to  the  S.  Garibaldi,  heavily  pressed 
by  Gen.  Weyhern,  appealed  first  tn  the  armistice,  but.  as 
this  was  not  reeogni/.ecl  by  the  Germans,  lie  retreated  to 
the  S..  and  escaped,  by  rail.  Belfort  capitulated  ou  Feb. 
10,  and  thus  in  this  region  too  the  war  was  ended. 

In  (lie  N.  tien.  von  Giibin  took  tho  eommand  in  Jlan- 
tenffel's  idaee  on  Jan.  S.  Very  soon  after  the  battle  at  Ihe 
Ilalluo.  Faidherbe  had  taken  the  offensive  onoe  more,  and 
he  now  triocl  to  relieve  Peronne.  The  L'dh  division  aiol 
the  delaibments  of  (ioben  and  Prince  Albreelil  of  Pru>sia 
were  in  the  vicinity  <d'  Itupaume  to  cover  Iho  siege  of 
Peronne.  Their  vanguard  was  defeated  by  Iho  French  on 
Jan.  2,  hut  Gen.  vnn  Kummer  coneenlratcd  tho  L'lth  divis- 
ion at  Bapaume,  tien.  v«mi  Goben  sent  reinforeement.  and 
on  Jan.  '.\  iv  suceesHl'ul  resistance  was  made  lo  Faidlierbe. 
In  the  night  before  Jan.  1  Ihe  French  retreated,  and 
Peronne  capitulated   in  Iho  niglit    between  Jan.  I)  and  10. 

After  re)u'ated  n nnoitrintfs  and  demonstrations  on  both 

siiles,  the  Frenidi  :irm>  "t   Ih.    \.  was  concentrated  around 


288 


FRANCOIS— FRANCONIA. 


St.-Quentin  on  Jan.  16,  and  Gen.  von  Goben  took  up  a 

position  accordingly  10  mik-s  W.  and  S.  of  St.-Quentin,  in 
order  to  prevent  the  march  uf  the  enemy  to  Pari3.  On 
Jan.  10  the  Germans  attacked  the  enemy,  who  were  in  a 
half  circle  around  the  eity,  and  defeated  him  after  a  fight 
of  seven  hours.  The  French  were  compelled  to  flee  in 
confusion,  and  were  pursued  the  following  days  to  Cam- 
brai  and  Landrecies.  From  Jan.  25  to  27.  (iiiben  returned 
to  his  position  behind  the  Somme,  and  with  the  armistice 
of  Jan.  28  the  war  operations  ceased. 

Besides  several  minor  sallies  Paris  ventured  upon  a  large 
engagement  on  Jan.  IS),  probably  in  concert  with  the  last 
movements  of  Gen.  Faidherbe.  In  the  beginning  of  1871 
the  lack  of  provisions  in  the  great  city  became  serious,  and 
the  military  commanders  were  without  hope.  From  the 
German  side  the  bombardment  began  on  Jan.  5,  first  of  the 
outworks  of  the  southern  front,  then  of  the  city,  and  finally 
also  of  the  northern  front,  init  it  did  not  produce  the  in- 
tended impression:  instead  of  e.'cercising  a  moral  pres- 
sure, it  stimulated  the  population,  suffering  under  the  mo- 
notony of  a  passive  resistance,  to  new  energy.  Gen.  Troehu 
was  ui'gcd  more  than  ever  to  make  a  sally  en  mnsne.  Troehu, 
who  considereil  the  defence  of  Paris  a  completely  aimless 
undertaking,  and  who  during  the  whole  siege  followed  the 
wishes  of  the  population  rather  than  military  plans,  yielded 
also  now  to  puljlic  opinion  and  arranged  a  sally.  On  Jan. 
19,  and  under  his  own  command,  more  th.nn  IttO.tHlO  men 
pressed  forward  tow.ards  Versailles  in  three  columns.  But 
there  was  little  consistency  in  the  attack.  Gen.  Ducrot, 
who  commanded  the  right  wing,  was  delayed  three  hours, 
and  thereby  the  centre  was  placed  in  a  bad  position.  The 
French  columns  soon  fell  into  a  devastating  infantry-fire, 
and  were  also  terribly  cut  up  by  the  artillery,  especially 
by  four  batteries  placed  at  St. -Michel  and  by  flank-fire 
from  the  .Ith  corps.  After  losing  about  7000  men,  dead 
and  wounded,  they  were  compelled  to  retreat  without  hav- 
ing gained  any  advantages.  The  5th  corps,  which  from 
the  German  side  participated  in  the  battle,  lost  :>8  officers 
and  5',);)  men.  This  catastrophe  at  last  brought  the  wish  for 
peace  into  the  ascendency.  On  Jan.  2:!,  Jules  Favre  appear- 
ed at  Versailles  to  negotiate  concerning  an  armistice.  After 
three  days'  negotiation  between  him  and  Count  Bismarck, 
an  agreement  was  arrived  at  that  hostilities  should  cease 
at  12  o'clock  in  the  night  before  Jan.  27.  and  the  provision- 
ing of  Paris  immediately  begin.  Indeed,  there  was  great 
danger  that  a  part  of  the  population  might  be  st.arved  to 
death.  On  the  28th  a  convention  was  concluded  containing 
an  armistice  of  twenty-one  days  and  the  capitulation  of 
Paris.  The  armistice  was  considered  as  preliminary  to 
peace  :  its  purpose  was  the  convocation  of  a  French  na- 
tional assembly.  A  line  of  demarcation  was  to  separate 
the  two  aru\ies  from  each  other;  the  outworks  of  Paris  were 
to  be  surrendered  to  the  German  army,  which,  however, 
should  not  enter  into  the  city  ;  the  garrison  of  Paris  was 
to  be  disarmed  and  considered  as  prisoners  of  war,  yet  re- 
main in  the  city  :  only  the  national  guard  were  to  keep  their 
arms  to  maintain  order.  The  German  officials  were  to  help 
the  French  in  the  provisioning  of  Paris;  and  Paris  was  to 
pay  200,000.000  fraucs  for  the  expenses  of  war.  The  armis- 
tice comprised  also  the  naval  forces,  which,  however,  had 
not  lieen  of  much  consequence  in  this  war. 

On  July  20,  1870,  .\dmir.al  Bouet-Willaumez  had  gone 
from  the  Xorth  Sea  into  the  Baltic,  as  he  lacked  co;i!,  and 
intended  to  take  in  provisions  in  the  Bay  of  Kjilge.  On 
Aug.  7  he  arrived  at  Marstall,  and  sailed  by  Wismar,  Ros- 
tock, Swincmiinde,  and  Kolberg,  where  land-batteries  were 
erected.  The  French  fleet  had  no  landing-troops,  and  its 
vessels  drew  too  much  water  to  approach  the  coasts.  After 
the  battle  at  Worth  the  admiral  received  orders  to  remain 
in  the  Baltic  and  confine  himself  to  the  l)lockade  of  the 
harbors.  On  Aug.  12,  Ailmiral  Faurichon  appeared  at  He- 
ligoland with  S  iron-clads  and  blockaded  the  northern  har- 
bors. The  tlerman  fleet  could  not  compare  with  this  squad- 
ron,  and  remained  quietly  in  the  fortified  harbors.  In  the 
middle  of  September,  Faurichon  returned  to  Cherbourg  and 
took  charge  of  the  ministry  of  the  navy.  Bouet-Willanmez 
also  returned  to  Cherbourg  at  the  end  of  September,  and  an- 
other squadron,  under  Admiral  de  (lueydon,  was  pent  into 
the  North  .Sea.  The  French  ships,  however,  confined  their 
activity  to  the  seizing  of  German  merchant-vessels. 

TheN.ational  .Assembly  met  at  Bordeaux  Feb.  12.  1871. 
It  had  to  decide  whether  peace  should  be  concluded  or 
whether  the  war  should  be  continued.  Further  resistance, 
however,  seemed  a  complete  impossibility.  France  was 
bitterly  exhausted  and  completely  defeated ;  her  long  and 
desperate  resistance,  possible  only  on  account  of  the  hero- 
ism of  the  population,  had  increased  her  loss;  400,000 
French  soldiers,  among  whom  were  11.860  officers,  were  in 
German  captivity:  about  100.000  men  were  disarmed  in 
Switzerland,  and  the  army  of  Paris,  numbering  more  than 
150,000men.  would,  according  to  the  convention,  also  have  to 


goto  Germany  as  prisoners  of  war  if  hostilities  were  recom- 
menced.    Furthermore,  the  active  troops  were  in  a  miser- 
able state.     Not  only  all  the  officers,  but  also  all  the  trained 
soldiers,  had  either  become  prisoners  by  the  great  capitu- 
lations of  Sedan  and  Metz,  or  they  were  wounded  or  dead. 
The  :ictive  troops  consisted  of  recruits  led  by  a  few  gen- 
erals.    Not  only  in  quality,  but  also  in  number,  they  were 
inferior  to  their  adversaries.     On  Mar.  1. 1871,  the  Germans 
had  on   French  soil  509.875  infantry  and  6.'i,465  cavalry, 
with  1712  guns,  and  in  <?ermany  was  an  army  of  250,000 
men  under  arms.     The  eight  French  corps  numbered  not 
more  than    250.000   men.     An   immense  quantity  of  war- 
material  had  fallen  into  German  hands — 1835  field-pieces, 
537:!  heavy  guns,  and  over  600.000  small-arms.     Further- 
more, all  important  strategical  points  were  in  the  posses- 
sion of  the  German  army,  and  it  held  Paris  in  its  hands. 
Under  such  circumstances  all  parties  in  the  National  As- 
sembly, with  very  few  exceptions,  agreed  that  jieace  was 
necessary.     On  Feb.  l.'i  the  provisional  government  of  na- 
tional defence  transferred  its  power  to  the  Assembly  :  and 
on  Feb.  17  the  chief  of  the  executive  power  of  the  French 
republic,  the  former  minister  of  Louis  Philippe.  Adolphe 
Thiers,  was  sent  to  the  (ierman  bead-quarters  at  Versailles, 
where  King  Wilhelm  of  Prussia,  emperor  of  Germany,  had 
resided  since  Jan.  IS.  to  negotiate  for  peace.     On  Feb.  21, 
Thiers  arrived,  accompanied  by  a  diplomatic  committee. 
The  armistice  was  prolonged  to  Feb.  26.     The  demands  of 
the  German  government  were  very  heavy  ;  the  cession  of 
Alsace   and   Lorraine,  with  Metz,  Strasburg.  and   Bclfort, 
and  the  payment  of  six  milliards,  were  demanded.    By  their 
stubborn  perseverance  and  by  the  support  of  the  English 
government  the  French  negotiators  succeeded  in  securing 
Bclfort  as  a    French  possession    and    in    getting  the  war 
expenses  decreased  by  one  milliard.     On  Feb.  26  the  pre- 
liminary peace  of  Versailles  was  signed;  Als.acc  and  the 
largest  part  of  Lorraine  were  ceded :  five  m'illiards  were  to 
be  ]>aid  as  war  expenses:  and  German  garrisons  were  to 
remain  on  French  soil  until  full  payment  was  made.     Con- 
cerning the  payment  and  the  occupation,  it  was  specially 
stipulated  that  one  milliard  should  be  paid  in  the  course 
of  the  year  1871,  and  the  rest  in  three  years.     The  German 
troops' should  evacuate  the  city  of  Paris  and  the  forts  on 
the  left  bank  of  the  Seine  immediately  after  the  ratification 
of  the  preliminary  peace,  and  as  soon  as  possible  the  de- 
partments   Calvados,   Orne,  Sarthe,   Eure-et-Loir,   Loiret, 
Loir-et-Cher.  Indre-et-Loire,  and  Yonne  completely,  and 
the    departments    Seine-Infericure,    Euro,    Sciue-et-Oise, 
Seine-et-Marne,  Aube,  and  Cote  d'Orto  the  left  bank  of  the 
Seine.    After  the  ratification  of  the  definitive  peace  and  the 
payment  of  one  half  milliard  the  departments  between  the 
ri"ht  bank  of  the  Seine  and  the  eastern  frontier  should  bo 
e\-acuated,  and  after  the  payment  of  two  milliards  only  the 
de]iartments  Marne,  Ardennes,  Haute-Marnc,  Meuse.  Vos- 
gcs,  Meurthe,  and  the  fortress  of  Belfort.  with  its  surround- 
ings, should  be  occupied.     An  interest  of  5  per  cent,  should 
be  paid  on  the  three  milliards  whose  defiuitive  payment 
was   postponed.     The   preliminary  peace    also   contained 
stipulations  concerning  the  delivery  of  the  prisoners  of  war 
and  the  government  of  the  occupied  French  districts.    This 
agreement  was  laid  before  the  National  Assembly  by  Thiers 
on  Feb.  28. 1871,  and  .accepted  by  516  votes  against  107  on 
Mar.  1.     On  the  s,ame  day  a  part  of  Paris  was  occupied  by 
30,000  German  troops.     On  Mar.  :i  the  ratifications  of  the 
preliminary  peace  were  exchanged  at  Versailles,  Paris  was 
evacuated,  and  the   removal  of  the   German   army  to  the 
right  bank  of  the  Seine  was  ordered.     JIar.  l.'i  the  German 
emperor  left  Versailles  for  Berlin.    May  10. 1871,  the  defini- 
tive treaty  of  peace  was  concluded  at  Frankfort-on-the- 
Main.  and  on  account  of  the  rapid  payment  of  the  war  ex- 
penses the  last  German  soldier  left   French   soil  in  July, 
1873.     (See  Moltkk's  Mllilnn/  Hint,  vf  the  Il'iir.) 

AlGl'ST    NiEMASX. 

Francois,  town  of  Martinique,  in  the  AVest  Indies,  on 
the  eastern  side  of  the  island,  has  a  good  harbor.   Pop.  7'J97. 

Fran'colin,  a  name  applied  to  galUnaecous  birds  of  a 
group  allied  to  both  pheasants  and  partridges,  more  closely 
perhaps  to  the  latter.  They  are  found  in  the  Old  World, 
chiefly  in  Africa.  The  Frnm-nlinm  riih/aris  of  Europe, 
Asia, 'and  Africa  is  a  finely  variegated  bird  which  frequents 
sunny  plains  in  warm  countries.  Its  size  is  that  of  the 
partridge.  Its  flesh  is  prized  as  food.  The  sanguine 
francolin  (Ilhir/uih  cnieniim)  is  a  splendid  bird  of  the 
Himalayas  —  not  very  good  as  food,  but  remarkable  for 
having 'the  legs  provided  with  several  spurs.  There  arc 
numerous  other  species. 

Fraiico'nia  [Ger.  Fnnil-pii']  was  the  name  of  an  old 

'  independent  territory  situated  along  the  Rhine,  the  Neckar, 

and  the  Main,  among  whose  dukes  the  German  empire 

more    than    once    elected    its    rukr.     It   underwent   many 

changes  and  modifications  until,  at  the  dissolution  of  the 
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fifrman  empire  in  1806,  it  was  divided  between  Bavaria, 
Saxony.  Ilfsse,  and  Baden. 

Fraiicuuia,  pust-tp.  of  Chisago  co.,  Minn.  Pop.  OoO. 
Frailconia,  tj).  and  post-v.  of  Grafton  co„  N.  11.,  in  the 
A\'.-sti'rii  White  Aiountaiu  region,  is  a  place  of  summer  rc- 
S(trt.  It  lias  valuable  iron-mines,  aud  manufactures  of  iron, 
lumber,  starch,  woudeii-warc,  etc.  It  is  Si  miles  X.  by  W. 
of  Concord.     Pop.  54H. 

Fraiicouia,  tp.  of  Jlontgomery  co.,  Pa.  Pop.  1959. 
Fraiiconia  Mountains,  the  western  cluster  of  the 
White  Mountain  group,  are  in  llrafton  co.,  X.  11.,  and  are 
separated  from  the  nuiin  grouj)  by  the  Notch.  As  a  whole, 
the  Francouia  Mountains  are  not  as  high  as  the  others,  hut 
the  presence  of  litiU>  lakes  adds  a  charm  of  their  own.  .Mt. 
La  Favctte,  or  the  (ireat  naystack,  is  J29ll  feet  bigli.  Keho 
Lake,"Kagle  Cliff,  the  Prolilc  Kock,  Profile  Lake,  Bald 
Mountain.  Walker's  Falls,  the  Basin,  the  Flume,  the  Pool, 
and  (ieorgiana  Falls  are  attractive  points.  The  mountains 
have  deposits  of  iron  ore. 

Fran'eker,  town  of  the  Netherlands,  in  the  province 
of  Frie.-land.  Its  university,  which  in  ISll  was  abolished 
by  Napoleon,  and  in  I.'>I6  transformed  into  an  athena>um, 
was  a  very  celebrated  institution  in  the  days  of  Vitringa, 
Herasterhuis,  and  \'alckenaer.     Pop.  JStJ7. 

Francs  Tirenrs  ("free  marksmen"),  a  name  applied 
during  tin?  late  Franco-German  war  to  the  members  of  the 
French  gucrilla-iiarlies  who  carried  on  an  annoying  parti- 
san warfare  against  the  Germans. 

Frangrilia'ni,  a  once  illustrious  family  of  Rome,  having 
also  allied  lines  of  the  same  name  in  Na}des  and  Croatia. 
The  family  is  traceil  as  far  back  as  the  seventh  century, 
and  even  claims  to  date  fr<im  ])agan  Home.  During  the 
eleventh,  twelfth,  and  thirteenth  centuries  the  name,  already 
illustrious,  became  one  of  tin?  most  splendid  in  Italian  an- 
nals, but  rapidly  declined  thereafter.  The  name,  it  is 
claimed,  signifies  the  "  bread-breakers,"  from  the  charities 
of  its  founilcrs. — .\niong  its  prominent  members  were 
OHNcro.  n  (ihibelUne  of  the  twelfth  century;  GiovAXSi.  in 
the  thirteenth  century,  a  soldier  and  founder  of  the  Nea- 
politan line;  ConxEi.io  (d.  1581),  a  great  Friulian  advo- 
cate, living  at  Venice;  CL.\unio  Cornei.io,  his  son  (l.i.'i:!- 
lt>:!0):  Nn'coi,5,  a  Venetian  ]>ainter  of  the  sixteenth  cen- 
tury: KitANZ  CniiisToi'n,  a  Croatian  conspirator  (1G;'.0-71). 
Fran'gulin,  CjoIIjiiOin.  the  yellow  coloring-matter  of 
the  berry-bearing  buckthorn  {Ithamnnn  Franffulft).  It  is  a 
glucoside,  being  resolved  bv  aci<ls  into  sugar  (glucose)  and 
frangulic?  acid,  CjoIhoOio +'H:0  --  Coll, .Of,  (-  CuHioOj. 

Frank  (.Jacob  Joski'Ii).  a  Jewish  fanatic,  founder  of  a 
sect,  b.  in  Poland  in  1712.  travelled  in  different  jtarts  of 
Russia  and  Turkey.  In  1750,  having  aciiuireil  celebrity 
as  an  expounder  of  the  Cabbala,  he  declared  the  Talmml 
unfit  for  religious  guidance,  and  substituted  for  it  the  Zo- 
/((ir,  one  of  the  Cabbalistic  works.  He  accepted  the  doc- 
trine of  the  Trinity.  Ilis  followers,  who  soon  became  nu- 
merous, were  callccl  FrnnkhtH,  or,  as  they  preferred  to  call 
themselves.  Zohttrit'n.  Their  confession  c)f  faith  was  in 
substance  as  follows  :  No  religion  can  exist  without  the 
knowledge  of  God  ;  all  other  religion  is  an  outward  ser- 
vice of  works  ;  piety  and  the  love  of  God  are  the  effects  of 
a  profound  acquaintance  with  His  initure.  and  this  must 
be  sought  in  the  study  of  His  law.  from  which  it  must  bo 
dcducetl  by  tradition  :  the  doctrine  of  Moses  and  the  projih- 
ets  has  an  inward  meaning  far  dcejjer  than  that  of  the  let- 
ter, anil  witli4>ut  which  it  is  the  source  of  errors  and  mis- 
takes; there  is  one  only  (rod,  the  Creator  and  Preserver  of 
all  things,  but  revealc'l  ir:  three  persons  ;  God  has  appeared 
\ipon  earth  in  human  form,  but  after  the  entrance  of  sin  Ho 
laid  aside  this  form,  and  has  since  taken  it  again  for  the 
expiation  i»f  sin  ;  He  will  once  again  appear  in  hutinui  na- 
ture, finally  to  deliver  man  from  sin.  .Jerusalem  will  never 
bo  rebuilt,  and  a  terrestrial  Messiah  is  not  to  bo  cxperted. 
Ilis  .Jewish  brethren,  offended  at  the  doctrine,  demanded 
Ibc  interference  of  the  aulhorities,  and  Frank  thought  it 
wise  to  embrace  Roman  Catbolieism.  He  was  baptized  at 
Warsaw  Dee.  'lU,  17.'»9.  the  king  himself  being  represented 
by  proxy  as  his  godfather.  lint  I'rank  was  soon  accused 
of  heresy,  ami  was  finally  imprisoned.  During  the  inva- 
sion of  Polan'l  by  the  Russians  hi'  was  released  by  them  in 
177;i.  Ho  now  retireil  to  Austrian  territory,  and  in  1770, 
inoler  special  protection  from  the  empress  Maria  Theresa, 
settled  at  Vienna,  until,  hunted  down  by  the  police,  he  felt 
it  safer  to  remove  to  Briinn,  the  capital  of  ]\Ioravia.  His 
followers  had  largely  increased,  and  he  now  lived  supported 
by  tbeni  in  princely  s])Ieiidor.  He  left  his  nnmsion  daily  to 
altend  the  ser\'iee  which  ho  celebrated  for  liis  adherents, 
always  rifling  in  a  riehly-a<lornefl  carriage,  surroundi-d  by 
a  retinue  of  persotis  mounted  tin  spleiutirl  horses  and  at- 
tireil  in  glittering  raiment.  In  I7.'*li,  Frank  established  his 
roBidcn<!o  at  Offenbach,  where  ho  made  even  greater  dis- 
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play.  lie  declared  himself  the  true  Messiah,  and  was  by 
his'followers  believed  immortal  until  his  death  from  ai>o- 
plexy  Dee.  10,  1791.  The  Frankisis  continue  to  this  day 
in  parts  of  Poland,  dispersed  among  all  (even  the  highest) 
classes  of  society.  Their  profession  of  faith,  published  at 
Lemberg,  indicates  a  greater  leaning  towards  Judaism 
than  Christianity.  (See  JosT,  llrtihlchtc  dm  JinlcnlhuuiD 
iiiirf  »ei'nci'  ft'cllcii,  iii.  184;  Da  Costa,  hrnul  ami  thr  (!i:ii- 
ttlcs,  p.  512-518  ;  GnATZ,  Frank  und  die  Frnukiaicii,  lircs- 
lau,  18GS.)  Jas.  II.  Woriian. 

Frankalmoign'  [Norman  Fr.,  "free  alms"],  in  Ejig- 
lish  law.  tlic  tenure,  chiefly  of  lands,  by  spiritual  service, 
as  where  a  sole  or  aggregate  corporation  holds  an  estate  of 
some  private  jierson,  who  gives  it  to  God  as  free  antl  per- 
petual alms.  Tenures  by  frankalmoign  were  forbidden  to 
be  created  after  the  eighteenth  year  of  Edward  I.,  but 
there  are  in  Englanil  many  examples  dating  from  before 
that  time,  now  chiefly  ecclesiastical  foundations  or  parish 
glebes.  Frankalmoign  implied  no  fealty  or  service,  as  did 
some  other  similar  tenures. 

Frank'enbcrg,  town  of  Saxony,  on  the  Zschopau.  It 
has  very  large  cotton  and  linen  nnmufactures.     Pop.  9710. 

Frankonberg,  von  (Joiiaxn  IlEiNiirrn).  count  and 
cardinal,  b.  at  Glogau  Sc]it.  18.  17211;  studied  at  Brcslau 
ami  Rome  :  became  coadjutor  to  the  archbishop  of  tJiiritz 
1749;  archbishop  of  Mechlin  1759;  cardinal  in  1778;  be- 
came involved  in  a  contest  with  the  civil  power,  in  which 
he  defended  the  claims  of  the  Church  :  was  deposed  by  the 
em|ieror  Joseph  II.,  and  d.  at  Breda  June  11,  1804. 

Frank'cnhauscn,  town  of  Germany,  in  the  principal- 
ity of  .Schwarzburg-Kudolstadt,  has  salt-works,  saltpetre- 
relineries,  and  manufactures  of  articles  of  mother  of  pearl. 
Pop.  507S. 

Frankcnia'ce.T,  a  natural  order  of  herbs  and  uiider- 
shrubs,  none  of  which  are  North  American.  They  are  few 
and  unimportant.  Their  nearest  allies  are  the  violets  and 
Caryophyllacca?. 

Fraiik'onstein,  town  of  Prussia,  in  the  province  of 
Silesia,  It  has  considerable  manufactures  of  broadcloth 
and  linen.     Pop.  7.'i2S. 

Frank'cnthal,  town  of  B:i.varia.  in  the  Palatinate.  A 
canal  00  feet  broad  connects  it  with  the  Rhine.  It  has 
manufactures  of  cloth,  cotton,  linen,  gold  and  silver  wire, 
etc.     Po]i.  7021. 

Frank'ibrd,  post-v.  of  Sidney  tp.,  Hastings  co.,  On- 
tario, Canaila.  on  Trout  River,  11  miles  N.  W.  of  Belleville, 
has  good  water-power  and  considerable  trade  and  manu- 
factures.    Pop.  about  900. 

F^rankforil,  ])ost-v.  in  Dagsbcn-ough  hundred,  Sussex 
CO..  Del.     Pop.  149. 

FrankCoril,  tp.  of  Mower  co.,  Minn.     Pop.  874. 

Frankforil,  tp.  of  Sussex  co.,  N.  J.     Pop.  1776. 

Frnnkf'ortI,  tjo  of  Cumberland  co..  Pa.     Pop.  1369. 

i'railklord,  formerly  a  borough,  now  a  part  of  Phila- 
delpliia.  Pa.,  in  the  N.  E.  part  of  the  city,  has  important 
manufactures.  Tacony  Creek  flows  between  Frankford 
antl  the  main  part  of  the  city.  It  contains  a  celebrated  in- 
sane asylum.    (.See  PniLAiiELi'iiiA.) 

Frank'fort,tp.  and  post-v.  of  Franklin  co.,  Ala.  Pop. 
of  V.  1112;  of  tp.  1517. 

Frankfort,  tp.  and  post-v.  of  Will  co.,  HI.,  on  the  .To- 
ilet and  Northern  Indiana  R.  R.,  13  miles  E.  of  Joliet.  Pop. 
of  tp.  1921. 

Frankfort,  post-v.,  county-seat  of  Clinton  eo.,  Ind.,  is 
in  a  fertile  region,  and  is  40  miles  N.  W.  of  Imlianapolis. 
It  is  on  the  Logansport  Crawfordsville  and  South-western, 
the  Lafayette  Muucie  ami  liloomington.  and  the  Frankfort 
an. I  Kok'oma  R.  Rs.  It  has  2  banks,  2  weekly  ncwspaiiers, 
an  <(pertt-hou8e,  3  churches,  a  line  graded  school  building, 
hotels,  stores,  ote.  Farming  is  the  jirincipal  business.  Pop. 
Kjno.  E.  II.  SrAi.KV,  En.  "  Chescent." 

Frankfort,  tp.  of  Montgomery  eo.,  la.     Pop.  437. 

i'riinkfort,  post-v.  of  JIarshall  co.,  Kan.,  on  the  Ver- 
milion River  and  on  the  central  branch  of  the  Union  Pa- 
cific R.  R.,  78  in.  W.  of  Atchison,     lias  good  water-power. 

Frankfort,  capital  «(  Kentiudty.  also  of  Franklin  co., 
situated  in  a  rotunda  of  bills  ujion  eilher  side  of  the  Ken- 
tucky River,  on  the  Louisville  and  Lexington  R.  R.  It  is 
noted  for  the  pieturesqucness  of  its  scenery  and  the  lino 
ilrives  in  the  vicinity.  It  contains  9  ehurclies,  3  hanks,  n 
fiiu>  pnblii'  school  building,  a  high  seliool,  a  seminary  for 
young  ladies,  an  instilulion  for  the  training  of  feeble- 
minded chililrcn,  I  tri-weekly  newspaper  (which  is  pub- 
lished daily  during  the  session  of  the  legislature),  gas  and 
water  works,  a  steam  fire-engine,  a  eolton-inill,  a  barrel- 
manufaotory,  a   pottery,  5   flaw-mills,  2  flouring-raills,  5 
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distilleries,  and  the  State  prison.     It  has  a  fine  hall  which  I  tel,  of  stone,  was  erected  by  the  city  at  a  cost  of  $120,000, 
has  a  capacity  for  scatiiii;  1000  persons.     The  Capital  Ho-  I  but  is  now  owned  by  private  parties.    The  Frankfort  ccme- 


State  Capitol.  Frankfort.  Ky. 


tery  is  very  beautiful,  and  in  it  repose  the  remains  of  many 
of  Kentucky's  great  and  ga)lant  men.  Nearly  all  the  va- 
rious benevolent  orders  have  lodges  in  the  city,  and  the 
Odd  Fellows  own  a  handsome  temple.  Five  turnpikes  ter- 
minate here.  Pop.  5396.  H.  A.  M.  Hknorrsov, 
Ei>.  '*  Kkntuckv  Freemasox,"  and  Supf.  Public  Inttniction, 

Frankfort,  post-v.  and  tp.  of  Waldo  co.,  Me.,  on  the 
W.  .-^idi!  uf  the  Penobscot,  1j  miles  8.  of  Bangur.  It  has 
granite-quarries  and  manufactures  of  lumber,  shipping, 
and  cooperage.     Pop.  llo2. 

Frankfort,  post-v..  capital  of  Benzie  co.,  Mich.,  on  the 
K.  shore  of  L:^ko  Michigan,  140  miles  N.  of  Grand  Haven. 
It  has  a  bank,  a  newspaper  printed  l)y  steam,  a  public 
library,  a  silver  cornet  baud,  a  church.  .S  hotels,  a  blast- 
furnace, 5  saw-mills,  2  shingle-mills,  a  park,  a  fire  com- 
pany, and  a  number  of  stores.  Principal  business,  lumber- 
ing, iron  manufacturing,  farming,  and  fruit-raising.  It  has 
a  good  hiirbor.     Pop.  about  IJOO. 

CouxKLL  &  HosNEn,  Eds,  "Express." 

Frankfort,  tp.  of  Wright  co.,  Minn,     Pop.  56i. 

Frankfort,  post-lp.  of  Knox  co.,  Neb.     Pop.  63. 

Frankfort,  post-v.  and  tp.  of  Herkimer  co.,  N.  Y.,  10 
miles  K.  by  S.  of  Utica,  on  the  Central  R.  R.  and  on  tho 
^lohawk.  has  manufactures  of  cheese,  lime,  matches,  wool- 
lens, etc..  and  one  bank.     Pop.  10S3;  of  tp.  3065, 

Frankfort,  a  v.  of  Concord  tp..  Ross  co.,  0.,  near  the 
Marietta  and  Cincinnati  R.  R.     Pop.  51U. 

Frankfort,  post-tp.  in  Mineral  co..  W.  Va.     Pop.  957. 

Frankfort,  post-tp.  of  Pepin  co..  Wis.     Pop.  340. 

Frankfort,  Council  of,  a  synod  noted  in  church 
history  for  its  decided  action  against  the  worship  of  images, 
was  called  by  Charlemagne  a.  d.  794.  and,  according  to 
Dupin  {Ecclcs.  Hint., cent,  viii.),  was  attended  by  300  bish- 
ops, who  came  from  (rerman}',  Gaul.  Spain,  Italy,  and  Eng- 
land, besides  two  delegates  from  the  pope.  This  council 
condemned  also  the  Adoptianists.  (See  IlKFKr.E,  ConcUien- 
(jeschivhte,  iii.  635  seq.,    LanDOS,  Manual  of  Councils,  S.  V.) 

J.   H.  WoRWAN. 

Frankfort-on-the-Main  [Oer.  Frtti^l-furt-nm-Mtiin'] 
was  in  commercial  respects  the  most  imi)ortant.  and  on 
account  of  its  historical  relations  the  most  famous,  of  the 
four  free  cities  of  Germany.  It  is  now  in  the  limits  of  tho 
province  of  Hesse-Nassau,  Prussia,  to  which  it  was  annexed 
in  1S66.  It  is  situated  on  the  right  bank  of  the  Main,  over 
which  an  old  stone  bridge  of  fourteen  arches,  built  in  1340, 
crosses  to  its  suburb,  Sachsenhausen.  The  city  proper, 
whose  population  amounts  to  91.040,  is  as  beautiful  as  in- 
teresting. It  is  entered  by  seven  large  gates,  two  of  which, 
the  Galius  Thor  nnd  the  Eschenheimer  Thor.  have  been 
preserved  in  their  old  form  ;  the  other  five  are  buildings  of 


I  modern  style.  But  the  walla  and  ditches  which  formerly 
stretched  between  these  gates  have  been  transformed  into 
charming  promenades,  where  splendid  villas  and  resorts 
of  amusement  alternate  with  almost  rural  surroundings. 
Among  its  public  squares  are  the  Ros.«markt.  with  the  monu- 
ment of  Gutenberg,  designed  by  Launitz.and  the  Giitheplatz, 
with  the  statue  of  Gucthc  by  i^chwanthaler.  Among  its 
public  buildings  tho  most  remarkable  are — the  Rnmcr,  an 
old  building,  in  whose  Wahlzimmer  the  electors  met,  and 
in  whose  Kaisersaal  the  elected  emperor  gave  his  first 
banquet;  and  the  cathedral  of  .St.  Bartholeniew,  a  Gothic 
structure  begun  in  I2.SS  and  finished  in  the  sixteenth  cen- 
tury, in  which  the  coronation  of  the  (Jcnuan  emperors  took 
place.  On  account  of  its  geographical  jtosition,  easily  com- 
municating with  all  the  chief  points  ot  Europe,  it  early  at- 
tracted attention.  It  was  a  favorite  residence  of  Charle- 
magne. In  1257  it  was  made  a  free  city.  After  the  days 
of  Frederic  Barbarossa  it  became  the  place  for  the  election 
of  the  German  emperors,  and  by  the  "Golden  Bull"  (in 
1356)  Charles  IV.  transformed  this  custom  into  a  right. 
Napoleon  made  it  the  capital  of  a  great  principality.  In 
1848  and  1849  the  German  Parliament  sat  here.  After 
1816  the  meetings  of  the  German  Diet,  in  which  Frankfort 
enjoyed  an  independent  vote  in  the  full  council,  and  a  vote 
in  conjunction  with  the  three  other  free  cities  in  the  limited 
council,  were  held  here:  but  the  city  sided  with  Austria 
in  the  war  of  1S66,  and  c<mscquently  lost  her  autcmomy 
in  that  year.  Of  late  some  branches  of  its  trade  have  de- 
creased. Leipsic  has  superseded  it  in  the  book-trade,  but  as 
a  moneyed  centre  it  still  occupies  the  principal  place. 
Frankfort  is  the  banking-house  of  Germany.  Its  exchange 
rules  the  money-market  of  Germany,  and  exercises  con- 
siderable influence  thrnnghout  the  world. 

Frankfort-on-the-Oder,  city  of  Prussia,  in  the 
province  of  Brandenburg,  on  both  sides  of  the  Oder.  It  has 
considerable  manufactures  of  linen,  cloth,  hosiery,  gloves, 
leather,  and  earthenware,  and  a  very  extensive  trade.  Its 
three  annua!  fairs  have  more  than  10,000  visitors,  especi- 
ally dealers  from  Puland.  Its  university,  which  was  founded 
in  1506  by  the  elector  Joachim  I.,  was  moved  to  Breslau  in 
1811.     Pop.  43,211. 

Frankfort*  Sprines,  post-v.  of  Hanover  tp..  Beaver 
CO.,  Pa.,  20  miles  S.  AV.  of  Pittsburg.  It  has  two  medicinal 
springs,  Leiper's  and  Cave  Springs,  which  have  saline 
chalybeate  waters.  The  last-mentioned  spring  arises  in  a 
large  and  very  remarkable  cave,  and  is  much  visited  by 
tourists  and  invalids.     Pop.  155. 

Frankfurter  (Moses  anx  Simeon),  a  Jewish  scholar 
and  printer,  flourished  at  Amsterdam  between  1700  and 
1762.  He  edited  the  Great  Rnbhiiuc  /y/6/p  (Amsterdam. 
1724-27,  4  vols.  fob),  which  is  one  of  the  must  vnhiablo 
contributions  to  the  critical   study  of  the   Old   Testament 
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Scriptures.  The  Hebrew  Bibles  are  printed  from  this  test. 
(See  Fi'RST.  Bibfimhtcn  Jiulalca,  i.  29 J  :  KrilKitincK,  Intro- 
duction in  Hebrew  Literature,  p.  101.)         J.  il.  WoliMAN. 

Frauk'iucense  [Lat.  thus],  a  name  applied  to  various 
fragrant  gums  and  resins.  It  anciently  designated  the  sub- 
stance niiw  known  in  commerce  as  Oliuani'm  (which  see). 
the  product  of  Jhtti>rellia  serrutu,  au  East  Indian  tree,  and 
of  Plu^Hslea  Jiorihnntln,  an  African  tree,  both  of  the  order 
Terebintacea;.  The  frankincense  of  Sierra  Leone  is  from 
the  Ditniellin  thuri/era,  a  largo  mountain-tree  of  that  re- 
gion. In  Kuglantithe  frankincense  of  the  shops  is  nothing 
but  common  turpentine,  such  as  is  exported  from  the  South- 
ern U.  S. 

Frank'ing  Priv'Uege,  the  right  of  sending  letters  or 
packages  free  by  mail.  The  post-office  having  been  orig- 
inally establishcj  solely  for  guvernmcntiil  purposes,  the  car- 
riage of  official  correspondence  remained  for  a  long  time 
its  only  business.  The  grant  to  the  University  of  Paris 
and  the  well-known  concessions  of  the  German  princes  to 
the  counts  of  Thurn  and  Taxis  having  placed  the  post  in 
the  position  of  a  carrier  for  hire,  free  correspondence  be- 
tween officers  of  the  government  and  other  favored  persons 
came  gradually  to  be  regarded  in  the  modern  light  of  a 
privilege,  la  England  the  right  was  claimed  liy  the  House 
of  Commons  in  llHiO,  and  privately  allowed  to  members  by 
the  Crown,  which  had  hitherto  enjoyed  it  in  connection 
with  the  entire  control  and  revenues  of  the  post-office.  In 
16G6  a  clause  was  insertecl  in  the  bill  granting  the  post- 
office  revenues  to  the  king  which  exempted  from  postage 
the  correspondence  of  members  of  the  House  of  Commons. 
The  Speaker,  in  putting  the  question  on  the  clause,  said 
"  he  was  ashamed  of  it."  The  l)ill  passed  the  lower  House, 
but  the  clause  was  dropped  in  the  House  of  Lords.  The 
privilege,  however,  continued  under  special  agreement  with 
ihe  Crown  until  it  was  expressly  confirmed  by  the  act  4 
(ieo.  III.  c.  24,  by  which  each  member  was  allowed  to  send 
free  not  more  than  ten  letters  a  day,  and  to  receive  fifteen, 
each  letter  to  weigh  not  more  than  one  ount-e.  Up  to  lS;i7 
only  the  name  of  the  member  was  required  to  bo  written 
by  himself  on  the  back  of  the  letter;  by  a  statute  of  that 
year  he  was  required  to  write  the  entire  address,  the  town, 
and  the  day  of  the  month,  and  to  post  the  letter  on  the 
same  day.  Owing  to  the  hi<;h  rates  of  postage  the  privi- 
lege in  England  was  greatly  abused.  Investigations  in- 
stituted by  the  House  of  Commons  in  1735  and  1701  showed 
a  regular  trade  in  authentic  franks,  and  extensive  forgeries. 
One  man  was  proved  to  have  forged  and  sold  over  14,000  in 
five  months.  In  IS:!^.  during  the  agitation  of  Rowland 
Hill!?  postal  reforni,  the  {quantity  of  free  matter  was  esti- 
mated at  from  10  to  30  per  cent,  of  the  entire  business  of 
the  post-office.  In  tSXO  the  privilege  wasabolisheil  by  the 
passage  of  Rowland  Hill's  act.  In  Franco  in  1H41  the 
number  of  free  letters  was  over  12,000,000,  and  in  1850 

;ts,ooo.ooo. 

In  the  U.  S.  the  first  appearance  of  the  franking  privi- 
lege after  the  assumption  of  the  post-office  by  the  Conti- 
nental Congress  was  in  Jan.,  1770,  when  it  was  granted  to 
all  private  soldiers  actually  in  service  for  letters  written  by 
and  to  themselves.  The  ordinance  of  1782,  repealing  pre- 
vious legislation  with  regard  to  the  post-offiee.  made  free 
all  letters,  packets,  and  despatches  to  and  from  the  mem- 
bers and  SL'crctary  of  Congress  while  actually  atten<ling, 
the  commander-in-chief  and  the  separate  army  commimd 
era,  the  heads  of  t!io  ilepartments  of  finance,  war,  anil  for- 
eign affairs  of  these  U.  S.  on  public  nervice;  also,  single 
letters  directed  to  any  officers  of  the  line  in  actual  service. 
In  1701  an  act  of  Congress  extended  the  privilege  to 
oflieial  letters  of  tin?  treasurer,  comj)trollcr,  auditor,  and 
assistant  secretary  of  the  treasury.  The  act  of  the  next 
year,  establishing  the  post-offico.  exempted  from  postage 
all  letters  to  and  from  the  President  and  Viec-Prcaideni ; 
all  letters,  not  exceeding  two  ounces  in  weight,  to  ami 
from  Senators  and  members  of  the  House  of  Rrjiresentn- 
tives,  the  secretary  of  the  Senate,  and  the  clerk  of  the 
House,  during  actual  attendance  in  session  and  twenty 
days  thereafter;  to  and  from  the  secretaries  of  state,  war, 
and  the  treasury,  and  the  postmaster-general,  their  assist- 
ants and  bureau  officers,  and  tlie  commissioners  for  settling 
acuountH  with  the  States;  "  proviiled,  that  no  person  shall 
frank  or  enclose  any  letter  or  paeket  hut  his  own."  "  Each 
brfore-namcd  person  shall  deliver  any  letter  enclosed  to 
him,  adilressed  t<i  annther,  to  the  pont-offiee,  noting  the 
jilaee  whence  it  canu*,  and  postaj^e  shall  be  charged  lliere- 
on."  The  franking  offici'rs  were  re(|ulrt'd  to  furnish  speci- 
mens of  their  signatures  to  postmasterti.  Subsequent  legis- 
lation extended  the  privilei;e.  with  various  moclifiealions, 
to  newly -created  cabinet  and  bureau  offi<*ers ;  to  Presidents 
ami  to  th<Mr  widows  during  life;  to  delegates  from  IbeTer» 
ritories  (commencing  with  Wm.  Henry  Harrison,  delegato 
from  the  Territory  north-xvest  of  the  Ohio)  on  the  name 


terms  as  members  of  Congress;  to  deputy  postmasters  on 
letters  not  over  half  an  ounce  in  weight:  to  newspapers 
for  purposes  of  exchange;  and  to  the  adjutant-generals  of 
States  for  certain  correspondence  relating  to  the  militia. 
Ooputy  postmasters  were  allowed  two  cents  for  each  free 
letter  delivered  other  than  their  own.  The  time  within 
which  members  of  Congress  cnuld  frank  was  cxtcniled  to 
thirty,  and  subsequenlly  to  sixty,  days  before  and  after 
each  session.  Provision  was  made  for  the  payment  of 
postage  on  the  excess  in  weiglit  of  their  letters  over  two 
ounces.  Executive  officers  were  allowed  to  receive  news- 
])a])ers  free,  as  also  niemljers  and  officers  of  Congress  during 
the  time  above  limited.  A  fine  of  $50  was  imposed  for  the 
forgery  of  a  frank,  and  of  $10  for  its  use  on  letters  not 
written  by  the  respective  franking  officers,  except  in  the 
case  of  cabinet  officers,  who  were  allowed  to  frank  for  each 
other.  In  ISOS  the  privilege  was  first  extended  to  cover 
public  documents,  members  and  delegates  in  Congress  being 
authorized  to  transmit  free  the  President's  message  and  ac- 
companying papers  of  that  year.  Similar  acts  were  passed, 
being  generally  the  first  of  their  respective  sessions,  in 
1810.  1811.  1812,  and  following  years,  and  the  authority 
extended  to  the  secretary  of  the  Senate  and  clerk  of  the 
lltmse.  In  1813  the  report  of  the  foreign  relations  com- 
mittee on  said  message  and  documents  was  added  to  the 
list,  and  jU  the  same  session  all  ''executive  doeumcnis.*' 
In  1820  nil  documents  printed  by  order  of  either  House 
were  included,  and  the  time  of  franking  not  limited.  The 
governors  of  States  were  also  allowed  to  exchange  State 
documents  free  of  postage.  The  act  of  March  3,  1845,  by 
which  inland  postage  was  reduced  to  five  cents,  reserved 
to  nienil>ers  and  delegates  in  Congress  and  to  the  Vice- 
President  tiie  right  to  frank  and  receive  free  letters  not  ex- 
ceeding two  ounces  in  weight  (any  excess  to  be  paicl  from 
contingent  funds)  and  documents  printed  by  order  of  either 
House;  to  tlie  third  assistant  poslmaster-gcneral  and  to 
postmasters  the  right  to  frank  letters  on  post-office  busi- 
ness by  endorsing  them  as  official,  a  false  endorsement  to 
be  punished  by  $300  fine.  The  franking  privilege,  as  it 
regarded  all  other  persons,  was  abolished,  <ifficcrs  of  the 
government  previously  enjoying  it  being  directed  to  keep 
quarterly  accounts  of  postage,  and  pay  it  from  their  re- 
spective contingent  funds.  This  partial  reform  did  not 
last  long.  The  privilege  of  members  and  delegates  w;is 
extended  to  the  session  following  the  term  for  which  they 
were  elected;  certain  postmasters  were  allowed  to  frank 
their  private  letters  not  over  one  half  ounce  in  weight ; 
letters  to  the  army  in  Mexico  or  on  the  frttntier  were  al- 
lowed to  go  free,  and  the  widows  of  ex-Presidents  Adams, 
polk,  and  Taylor  were,  by  special  acts,  grante<l  the  frank- 
ing privilege.  The  provision  of  the  act  of  1845,  requiring 
accounts  to  be  kept  of  official  postage,  was  repealed,  and 
$200,000  per  annum  appropriatetl  therefor.  This  was  sub- 
sequently increased  to  S500,0ll0.  In  1851  the  free  exchange 
of  newspapers  was  re-established.  From  tins  time  to  1S03 
a  few  minor  extensions  of  the  privilege  were  granted,  in- 
cluding the  carriage  of  books  and  documents  for  the  Con- 
gressional Library.  Py  the  act  of  Mar.  3.  1803.  the  priv- 
ilege was  conferred  ujnm  and  limited  t(»  the  following  per- 
sons and  articles:  the  Presitlent  and  his  private  secretary  ; 
the  Vice-President  ;  chiefs  of  executive  departments:  such 
heads  of  bxtreaus  and  chief  clerks  as  might  be  designated 
by  the  postmaster-general,  for  official  letters  only  ;  Senators 
and  Representatives  in  Congress  for  all  correspondence, 
documents  printed  by  antluirily  <d"  Cctngress,  speeches  and 
proceedings  therein,  and  printed  matter  addressed  to  them, 
said  privilege  to  eonimenee  with  their  term  of  office  and  to 
continue  until  the  first  Monday  in  December  after  its  close  ; 
to  all  government  oflieers  for  letters  endorsed  official  and 
addressed  to  the  heads  of  their  respective  departments;  to 
])ostmasters  for  endorsed  official  correspondence  with  each 
other,  a  penally  of  $300  being  provided  for  false  endorse- 
ment ;  to  publishers  of  newspapers  for  their  exchanges; 
and  to  senders  of  petitions  to  either  branch  (ff  Congress. 
The  weight  of  the  above-named  articles,  excepting  peti- 
tinns  and  public  d<'»cuments,  was  limited  to  fnur  ounces. 
Members  of  Congress  were  also  authorized  to  frank  "seeds, 
roots,  cuttings,  and  scions,"  the  weight  to  be  fixed  by  the 
postmaster-general.  With  very  slight  modifiention,  such 
as  the  extension  of  the  privilege  to  cover '' Smithsonian 
exchanges,"  medals  or  otlier  testimonials  voted  by  State 
legislatures  to  .■■oldiers.  etc.,  and  a  provision  reciuiring 
franking  officers  to  write  their  signatures,  instead  o!  using 
fm'-nimi!r  stamps,  as  had  become  ((uito  customary,  this 
law  remainecl  in  force  until  .Ian.  31,  IS73,  when  the  follow- 
ing net  was  passed  :  "That  Ihe  tVanking  privilege  be,  and 
the  same  hereby  is,  itbuliHlietl  fr«Mn  an<)  at'ter  the  lirst  dav 
of  ,luly,  A.  1).  IS73,  and  that  thencelorlh  all  official  eorre 
spondence,  of  whatever  nature,  and  other  mailable  mutter 
sent  from  or  to  any  officer  of  the  gnvernment  or  person 
now  authorized  to  frank  such  mutter,  shall  be  chargeable 
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with  the  same  rates  of  postage  as  may  be  lawfully  imposed 
upon  like  matter  sent  by,  or  addressed  to,  other  persons: 
provided,  that  no  compensation  or  allowance  shall  now  or 
hereafter  be  made  to  .Senators,  members  or  delegates  of  the 
House  of  Represcntati\-es  on  account  of  postage."  A  sub- 
sequent act  of  the  same  session  repealed  all  laws  for  the 
transmission  of  free  matter.  At  the  same  session  $1,SG5,900 
was  appropriated  for  the  purchase  of  stamps  at  their  face- 
value  for  the  use  of  the  executive  and  departments,  the 
secretary  of  the  Senate,  the  clerk  and  sergeant-at-arms  of 
the  House.  This  was  supplemented  at  the  next  session  by 
a  deficiency  appropriation  of  S1S0,000,  while  for  the  fiscal 
year  ending  June  liO,  1875,  on]ySo77,000  was  appropriated. 

The  varying  course  of  legislation  on  this  subject  serves 
to  show  the  attempts  which  have  been  made  from  time  to 
time  to  reform  the  abuses  of  the  franking  privilege.  Its 
abolition  had  been  steadily  recommended  hy  the  postmas- 
ters-general, and  their  recommendations  supported  by  sta- 
tistics and  estimates  showing  the  vast  burden  it  imposed 
upon  the  post-office  department.  As  far  back  as  1854  the 
AVashington  post-office  sent  out  in  ono  mouth  815,021 
pounds  of  free  matter.  Mr.  Creswell,  late  postmaster- 
general,  to  whose  determined  efTorts  the  final  abolition  was 
in  great  measure  due,  estimated  in  his  report  for  1S72  that 
the  free  matter  would,  if  paid  for,  represent  a  revenue  of 
S-^, 500, 000.  Sufficient  time  has  not  yet  elapsed  since  the 
abolition  of  the  franking  privilege  to  determine  the  direct 
saving  to  the  revenue  occasioned  thereby.  Should  the 
privilege  not  be  re-established,  a  great  incidental  saving 
will  undoubtedly  be  made  in  the  printing  of  public  docu- 
ments, heretofore  sent  out  gratuitously  by  members  of 
Congress.  Robert  B.  Lines. 

Frauk'iumuth,  tp.  of  Saginaw  co.,  Mich.   Pop.  1488. 

Fraukists.     See  Frank  (Jacob  Joseph). 

FrankI  {Lcdwig  August),  b.  of  Jewish  stockat  Chrast, 
Bohemia.  Feb.  .'J,  1810  ;  studied  medicine,  and  became  sec- 
retary to  the  Jews  of  Vienna  and  professor  of  iestbetics 
1851  :  established  a  Jewish  school  at  Jerusalem  1856;  au- 
thor of  numerous  popular  poems  in  Germau  :  also  of  a  his- 
tory of  the  Jews  in  Vienna  (1847-5.3),  and  some  volumes  of 
Eastern  sketches. 

FrankMand  (Sir  Charles  Hesry),  Bart.,  b.  in  India 
May  10,  1710,  wasthe  son  of  the  governor  of  the  East  India 
Com|iany's  factory  in  Bengal.  In  1741  he  became  collector 
of  the  port  of  Boston,  Mass.  lie  is  chiefly  known  by  the 
romantic  story  of  his  love  for  Agnes  Surriage,  a  beautiful 
young  woman,  a  servant  at  an  inn  in  Marblehead.  Frank- 
land  made  her  his  mistress,  and  afterwards  his  wife.  Ac- 
cording to  the  popular,  belief,  he  married  herinconsetjuence 
of  her  rescuing  him  from  the  ruins  of  Lisbon  at  the  great 
earthquake,  Nov.  1, 1755.  In  1757  he  became  British  con- 
sul-general at  Lisbon.  Lady  Agnes  resided  after  his  death 
(which  occurred  at  Bath,  Englaud,  Jan.  11,  1768)  at  the 
Frankland  mansion,  llopkinton,  Mass.,  but  at  the  outbreak 
of  the  Revolution  went  to  England,  and  d.  there  Apr.  23, 
1783.     (See  his  Life  (18GS),  by  Elias  Nasox.) 

Fraukland  (Edward).  Ph.  D.,  B,  C.  L.,  F.  R.  S.,  b.  at 
Churchtown,  Lancashire,  England,  Jan.  IS.  1825  ;  was  edu- 
cated at  London,  Marburg,  and  Giessen ;  has  held  succes- 
sively professorships  of  chemistry  in  Owens  College,  Man- 
chester, Bartholomew's  Hospital,  the  Royal  Institution, 
and  the  Royal  School  of  Mines  j  became  president  of  the 
London  Chemical  Society  1871 ;  author  of  published  re- 
searches upon  questions  of  organic  chemistry ;  on  the 
methods  and  materials  for  artificial  illumination;  on 
drinking-water  and  its  impurities ;  the  sewage  question,  etc. 

Frank'lin,  county  of  the  N.  W.  of  Alabama.  Area, 
590  square  miles.  It  is  bounded  on  tlic  W.  by  Mississippi. 
The  soil  is  fertile,  and  produces  corn,  cotton,  and  tobacco. 
Bituminous  coal  is  found.     Cap.  RussellviUe.     Pop.  8006, 

Franklin^  county  of  Arkansas,  lying  on  both  sides  of 
the  Arkansas  River.  Area.  770  square  miles.  The  surface 
is  broken,  and  abounds  in  timber,  coal,  and  iron  ore.  The 
bottom-lands  are  very  fertile.  Cattle,  hay.  grain,  and  cot- 
ton are  produced.  The  county  is  traversed  by  the  Little 
Ruck  and  Fort  Smith  R.  R.     Cap.  Ozark.     Pop.  9627. 

Franklin,  county  in  the  W.  of  Florida.  Area,  GOO  square 
miles.  It  is  nearly  level,  and  not  extensively  cultivated, 
but  contains  much  excellent  soil.  It  is  bounded  on  the  S. 
by  the  Gulf  of  Mexico.  Excellent  timber  abounds,  and  the 
fisheries  are  important.     Cap.  Appalachicola.     Pop.  1256. 

Franklin, county  in  the  N.  of  Georgia, bounded  on  the 
X.  E.  Iiy  South  Carolina.  The  county  is  well  watered,  fer- 
tile, and  produces  grain.  The  surface  is  uneven.  Iron 
ore  is  abundant.  There  is  a  good  supply  of  water-power. 
Cap.  Carnesviile.     Pop.  7893. 

Franklin,  county  in  the  S.  of  Illinois.  Area,  424 
square  miles.     It  is  traversed  by  the  Big  Muddy  River, 


and  has  a  fertile  soil.  Cattle,  wool,  grain,  and  tobacco  are 
produced.    Timber  is  abundant.    Cap.  Benton.  Pop.  12,652. 

Franklin,  county  of  Indiana,  bordering  on  Ohio.  Area, 
395  square  miles.  The  surface  is  in  part  hilly,  the  soil  cal- 
careous and  productive.  Cattle,  wool,  and  grain  are  the 
staples.  The  manufactures  include  lumber,  cooperage, 
harnesses,  cotton  goods,  paper,  and  flour.  It  is  traversed 
by  the  Whitewater  Valley  R.  R.  and  liy  the  Whitewater 
River  and  its  forks.     Cap.  Brookville.     Pop.  20,223. 

Franklin,  county  in  N.  Central  Iowa.  Area,  576 
square  miles.  It  is  well  watered  and  productive.  Grain 
is  the  principal  product.  It  is  traversed  by  the  Central 
R.  R.  of  Iowa.     Cap.  Hampton.     Pop.  4738. 

Franklin^  county  in  the  E.  of  Kansas.  Area,  576 
square  miles.  It  is  chiefly  undulating,  fertile  prairie. 
Live-stock,  grain,  and  wool  are  produced.  It  is  inter- 
sected by  the  Marais  des  Cygues  and  by  the  Lawrence 
Leavenworth  and  Galveston  and  other  railroads.  Coal  is 
mined  here.     Cap.  Ottawa.     Pop.  10,385. 

Franklin,  county  of  N.  Central  Kentucky,  intersected  by 
the  navigable  Kentucky  River.  Area,  200  square  miles.  It 
has  a  productive  calcareous  soil.  Live-stock,  tobacco,  grain, 
and  wool  arc  staples.  The  county  is  traversed  by  the  Louis- 
ville and  Lexington  R,  R.     Cap.  Frankfort.     Pop.  15,300. 

Franklin,  parish  in  the  N.  E.  of  Louisiana.  Area, 
740  square  miles.  Its  surface  is  uneven,  but  productive. 
Corn  and  cotton  are  staple  crops.  It  is  partly  bounded  on 
the  W.  by  the  navigable  Bayou  Bceuf.  Cap.  Winnsborough. 
Pop.  5078. 

Franklin,  county  of  Maine,  bordering  on  Canada. 
Area,  1600  square  miles.  Its  northern  part  is  unsettled, 
and  is  chiefly  forest-land,  broken  by  mountain-ranges. 
Much  of  the  southern  portion  is  very  fertile.  Cattle,  grain, 
wool,  and  dairy  products  are  the  staples.  Carriages,  lum- 
ber, and  wooden  wares  are  extensively  manufactured.  The 
Androscoggin  R.  R.  terminates  in  this  county.  Cap.  Farm- 
ington.     Pop.  18,807. 

Franklin,  county  of  JIassachusetts,  bordering  on  New 
Hampshire  and  Vermont,  and  intersected  by  the  Connecti- 
cut River.  Part  of  its  surface  is  broken  by  hills  and  moun- 
tains, but  the  alluvial  lands  and  much  of  the  elevated  por- 
tions are  very  fertile,  producing  grain,  t(»bacco,  fruit,  wool, 
and  hay.  Cattle,  horses,  and  sheep  are  bred  extensively. 
The  manufactures  include  lumber,  furniture,  wooden  wares, 
cotton  goods,  cutlery,  etc.  The  county  is  traversed  by  the 
Vt.  and  Mass.,  the  New  London  Northern,  and  the  Con- 
necticut River  R.  Rs.     Cap.  Greenfield.     Pop.  32,635. 

Franklin,  county  in  the  S.  W.  of  Mississippi.  Area, 
590  square  miles.  The  surface  is  broken,  the  soil  along  the 
rivers  fertile,  jiruducing  cotton,  corn,  and  rice.  Pine  tim- 
ber is  abundant.     Cap.  Meadville.     Pop.  7498. 

Franklin,  county  of  Missouri,  bounded  on  the  N.  by 
the  Missouri  River.  Area.  S74  square  miles.  The  county 
is  uneven  and  blutfy,  but  very  fertile,  producing  cattle, 
grain,  tobacen.  fruit,  and  wool.  Lead,  iron,  and  copper 
ores  are  abundant  and  good.  Wine,  carriages,  brick,  flour, 
lumber,  charcoal,  cooperage,  iron,  and  clothing  are  among 
the  articles  manufactured.  It  is  intersected  by  the  Atlantic 
and  Pacific  R.  R.     Cap.  Union.     Pop.  30,098'. 

Franklin,  county  of  Nebraska,  bordering  on  Kansas. 
Area,  570  square  miles.  It  is  intersected  by  the  Republi- 
can River.  It  is  in  a  good  grazing  and  farming  region. 
Cap.  Bloomington.     Pop.  26. 

Franklin,  county  of  New  York,  bordering  upon  Canada. 
Area,  1718  square  miles.  The  northern  portion  is  generally 
fertile,  producing  grain,  potatoes,  cattle,  wool,  hay,  butter, 
and  cheese.  The  southern  portion  is  in  part  occupied  by 
the  Ausable  Mountains,  a  part  of  the  Adirondack  group. 
This  region  is  productive  of  timber  and  iron,  but  is 
sparsely  inhabited.  Lumber,  starch,  iron,  brick,  flour, 
leather,  etc.  are  manufactured.  The  county  is  intersected 
by  the  Ogdensburg  R.  R.     Cap.  Malone.     Pop.  30,271. 

Franklin,  county  in  the  N.N.E.  of  North  Carolina. 
Area.  450  square  miles.  It  is  traversed  by  Tar  River.  Its 
surface  is  undulating.  Cotton,  corn,  and  tobacco  are  pro- 
duced.    Gold  is  found.     Cap.  Louisburg.     Pop.  14,134. 

Franklin,  county  of  Central  Ohio.  Area.  530  square 
miles.  It  is  traversed  by  the  Scioto  and  other  streams.  Its 
surface  is  quite  level  and  very  fertile,  produciug  grain,  hay. 
tobacco,  wool,  and  live-stock.  The  manufactures  include 
carriages,  railroad  cars,  iron.bootsandshoes.  metallic  wares, 
tobacco.cigars,  confectionery,  and  harnesses.  The  county  is 
traversed  by  several  railroads  which  centre  at  Columbus, 
the  county-scat  and  capital  of  the  State.     Pop.  63,019. 

Franklin,  county  of  Pennsylvania,  bounded  on  the  S. 
by  Maryland.  Area.  740  square  miles.  It  consists  mainly 
of  a  broad  and   exceedingly  fertile  valley  between    two 
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rids^*^  °^  raouiitiiins — Cove  Mountain  on  the  X.  W.  and 
So.iith  Mountjiiii  on  the  S.  K.  Crain.  live-stock,  wool,  diiiry 
products,  and  liuy  arc  tlie  agricultural  stajjles.  Carriages, 
flour,  cooperage,  harnesses,  metallic  wares,  furniture,  leather, 
lumber,  paper,  and  woollen  and  cotton  goods  are  manufac- 
tured. Iron  ore,  slate,  anrl  limestone  are  obtained.  The 
county  is  traversed  by  the  Franklin,  the  Cumberland  Valley, 
an<l  other  railroads.     Caj).  Chambersburg.     I'op.  4o,'.i6J. 

Frankliiit  county  of  Tennessee,  bordering  upon  Ala- 
bama. -Area.  015  square  miles.  The  E.  part  is  broken  by 
spurs  of  the  Cumberland  Mountains,  and  contains  import- 
ant beds  of  coal  and  iron.  The  soil  is  fertile.  Cattle,  grain, 
and  wool  are  staple  productions.  The  county  is  traversed 
bv  the  Nashville  and  Chattanooga  11.  R.  and  its  branches. 
Cap.  Winchester.      Pop.  11,970. 

Fratlkiiu,  county  of  Vermont,  hounded  on  the  N.  bv 
Canada  and  on  the"W.  by  Lake  Champlain.  Area.  CM 
square  miles.  The  surface  is  uneven,  liut  vcrj'  fertile. 
Grain,  live-stock,  wool,  hay,  and  dairy  products  are  the 
staples.  Flour,  cooperage,  leather,  lumber,  carriages,  fur- 
niture, harnesses,  woollen  goods,  and  metallic  wares  arc 
among  the  manufactures,  for  which  the  Missisquoi  and 
Lamoille  rivers  furnish  water-power.  It  is  intersected  by 
the  \'ermont  and  Canada  and  other  railroads.  Cap.  St. 
Albans.     Pop.  :i(l,291. 

Franklin,  county  of  Virginia,  in  the  S.  part  of  the 
*' Piedmont  region,"  S.  E.  of  the  Blue  Ridge.  It  is  drained 
by  atllucuts  of  the  Staunton  River,  and,  though  hilly,  is 
very  fertile.  Grain  and  tobacco  are  staple  products;  iron 
ore'is  found.     Cap.  Rocky  Mount.     Pop.  18,201. 

Franklin,  pust-tp.  of  Henry  co..  Ala.,  on  the  Western 
R.  R.,  ."'1  miles  from  Jloutgomcry.     Pop.  lUlO. 

Franklin,  tp.  of  Macon  co.,  Ala.     Pop.  1291. 

Franklin,  tp.  of  Calhoun  co..  Ark.     Pop.  138. 

Franklin,  tp.  of  Chicot  co.,  Ark.     Pop.  3-14. 

Franklin,  tp.  of  Drew  co..  Ark.     Pop.  5G7. 

Franklin,  post-tp.  of  Fulton  co..  Ark.     Pop.  5S0. 

Franklin,  tp.  of  Grant  co..  Ark.     Pop.  298. 

Franklin,  tp.  of  Independence  co..  Ark.     Pop.  ,').'j9. 

Franklin,  tp.  of  Izard  co.,  Ark.     Pop.  fiOO. 

Franklin,  tp.  of  Littlo  River  co..  Ark.     Pop.  .383. 

Franklin,  tp.  of  Union  co..  Ark.     Pop.  799. 

Franklin,  post-tp.  of  Sacramento  co.,  Cal.   Pop.  1272. 

Franklin,  tp.  and  post-v.  of  New  London  co.,  Conn., 
on  the  New  London  Northern  R.  K.,  20  miles  N.  of  New 
Lontlon.     Pop.  731. 

Franklin,  poat-v.,  cap.  of  Heard  co.,  Ga.,  on  the  E. 
bank  of  the  Cliattahoocbee  River,  00  miles  8.  W.  of  .\tlanta. 
It  has  a  gooil  water-power,  1  steam  saw  and  grist  mill,  15 
or  2tt  stores  and  shojis,  a  court-house,  2  (dmrches,  and  1 
weekly  newspaper.  M.  M.  liAltllo.v,  Plu.  "  Nkw.S." 

Franklin,  post-v.  of  Oneida  co.,  Id.,  on  the  Utah  North- 
ern it.  K.,  01  miles  from  Brigham. 

Franklin,  tp.  of  De  ICalh  co..  III.     Pop.  1004. 

Franklin,  tp.  and  post-v.  of  Morgan  co.,  III.,  on  the 
.lacksonvillc  North-westr-rn  and  South-eastern  R.  R.,  13 
miles  from  .Tacksonville.      Pop.  20.'>7. 

Franklin,  tp.  of  Uc  Kalb  co.,  Ind.     Pop.  1243. 

Franklin,  tp.  of  Floyd  co.,  Ind.     Pop.  793. 

Franklin,  tp.  of  Grant  co.,  Ind.     Pop.  1471. 

Franklin,  tp.  of  Harrison  co.,  Ind.     Pop.  1402. 

Franklin,  tp.  of  Hendricks  co.,  Ind.     Pop.  1310. 

Franklin,  tp.  of  Henry  co.,  Ind.     Pop.  1,')79. 

Franklin,  |iost-v.  and  tp.,  cap.  of  .lohnson  oo.,  Ind.,  on 
the  Cincinnati  and  .Martinsville  and  the  Jefferson  Madison 
an<l  Indianapolis  H.  Rs.,  27  miles  E.  of  MartinsvilK-.  U 
has  a  C4»llege,  a  high  school  with  a  $.^i.'>.000  school  building. 
5  churches,  a  gas-works.  Masonic.  Oibl  l<'ellows,  Knights 
of  Pythias,  .Sons  of  Temperance,  and  Foresters  ordf'rs,  2 
weekly  newspapers,  2  national  banks,  2  jdanilig-mills,  .'I 
llouring-mills,  .3  saw-mills,  and  a  fair  retail  trade.  Pop.  of  v. 
2707  ;  .dtp.  2903.     H.  <,'.  Allison,  Ei>.  ".Ii:ifi;iiso.sia.s." 

Franklin,  tp.  of  Kosciusko  co.,  Ind.     Pop.  1280. 

Franklin,  tp.  of  Marion  co.,  Ind.     Pop.  2370. 

Franklin,  tp.  of  Mmitgomery  co.,  Ind.     Pop.  1083. 

Friinlilin,  tp.  of  Owen  eo.,  Ind.     Pop.  1512. 

Franklin,  tp.  of  Pulaski  eo.,  Ind.     Pop.  220. 

Franklin,  tp.  of  I'ulnam  co.,  In.l.     Pop.  1200. 

Franklin,  tp.  of  Randolph  eo.,  Ind.     Po]i.  I.''>37. 

Franklin,  tp.  of  Ripley  eo.,  Ind.     Pop.  1901. 

Franklin,  tp.  of  Washington  co.,  Ind.     Pop.  1300.      . 

Franklin,  tp.  and  v.  of  Wayne  co..  Ind.  Pop.  of  v. 
SO;   of  ip.   13S.'). 


Franklin,  tp.  of  Allamakee  co.,  la.     Pop.  850. 

Franklin,  tp.  of  Appanoose  eo.,  la.     Pop.  888. 

Franklin,  tp.  of  Bremer  co.,  la.     Pop.  043. 

Franklin,  tp.  of  Clarke  co.,  la.     Pop.  677. 

Franklin,  jiost-tp.  of  Decatur  co.,  la.     Pop.  406. 

Franklin,  tji.  of  Des  Moines  co.,  la.     Pop.  1519. 

Franklin,  tp.  of  Fremont  co.,  la.     Pop.  2232. 

Franklin,  tp.  and  v.  of  Lcc  co.,  la.,  on  the  Burlington 
and  .South-western  R.  R.     Pop.  of  v.  628;  of  tp.  1S72. 

Franklin,  tp.  of  Linn  co.,  la.     Pop.  2738. 

Franklin,  tp.  of  Marion  co.,  la.     Pop.  708. 

Franklin,  Ip.  of  Monona  co.,  la.     Pbp.  850. 

Franklin,  tp.  of  Jlonroc  co.,  la.     Pop.  613. 

Franklin,  tp.  of  Polk  co.,  la.     Pop.  654. 

Franklin,  tp.  of  Story  co.,  la.     Pop.  924. 

Franklin,  tp.  of  Washington  co.,  la.     Pop.  816. 

Franklin,  tp.  of  Bourbon  co.,  Kan.     Pop.  1207. 

Franklin,  tp.  of  Franklin  co.,  Kan.     Pop.  1021. 

Franklin,  tp.  of  .lackson  co.,  Kan.     Pop.  2325. 

Franklin,  ])ost-v..  cap.  of  Simpson  co.,  Ky.,  on  the 
Louisville  ami  Great  .Southern  R.  R.,  134  miles  S.  of  Louis- 
ville, Ky.,  and  51  N.  of  Nashville.  Tenn.  It  has  4  churches, 
2  colleges  (male  and  female),  1  weekly  newspaper,  1  wool- 
len-factory, 2  tluur-mills,  and  about  40  slorcs.  Pop.  1808. 
.John  BRi-iVAnn,  En.  ''Fiianklin  P.vtieiot." 

Franklin,  post-v.,  cap.  of  iSt.  Mary  parish.  La.,  on 
Bayou  Tcche,  30  miles  W.  of  Brashcar  City.  It  has  1  hotel, 
1  weekly  ncwsjiaper,  and  several  churches  and  stores.  I*op. 
1205.      W.  n.  Mkik'H.int,  Ei>.  "The  Buasueau  Ne;ws." 

Franklin,  tp.  and  jiost-v.  of  Hancock  co..  Mc.  11  miles 
K.  of  Ellsworth,  has  a  harbor  at  the  head  of  Frenchman's 
liav,  good  water-power,  shipbuilding,  and  manufactures  of 
luuiber.      Poj).  1042. 

Franklin,  tp.  of  Carroll  co.,  Md.     Pop.  2037. 

Franklin,  post-v.  and  tp.  of  Norfolk  co.,  Mass.,  on  the 
Boston  Hartford  and  Erie  R.  R.,  28  miles  from  Boston.  It 
has  1  national  and  1  savings  bank,  6  churches,  a  library,  1 
weekly  newspaper,  and  several  manufactures  of  woollen  and 
straw  goods.  Dean  Academy  is  situated  here.  Pop.  2512. 
James  M.  Stewart,  Ed.  "  Recisteii." 

Franklin,  tp.  of  Houghton  co.,  Mich.     Pop.  2103. 

Franklin,  tp.  of  Lenawee  eo.,  Mich.     Pop.  1459. 

Franklin,  post-v.  of  Oakland  co.,  Mich. 

Franklin,  tp.  of  Wright  co.,  Minn.     Pop.  797. 

Franklin,  tp.  of  Dent  co..  Mo.     Pop.  848. 

Franklin,  tp.  of  Grundy  co..  Mo.     Pop.  1029. 

Franklin,  post-tp.  of  Howard  co..  Mo.,  on  the  Missouri 
River,  opposite  Boonoville.     Pop.  2474. 

Franklin,  tp.  of  Miller  co..  Mo.     Pop.  022. 

Franklin,  ip.  of  Newton  eo.,  Mo.     Pop.  1238. 

Franklin,  post-tp.  of  Richardson  co.,  Neh.     Pop.  225. 

Franklin,  post-v.  of  Merrimack  eo.,  N.  11..  at  the  junc- 
tion of  the  I'etnmigewasset  and  Winni]iiseogee  rivers,  which 
form  the  i\Ierrimaek,  and  on  the  .Nortliern  K.  R..  IS  miles 
N.  id'  Concord,  at  the  junction  of  the  Bristol  branch.  It 
has  a  savings  hank,  a  weekly  newspaper,  a  large  paper- 
mill,  machine-shops,  wood-working  sliojis,  several  wocdlen- 
mills.  5  churches,  3  hotels,  etc.  The  New  Hampshire  Or- 
])hans'  Home  is  in  this  town.  3  miles  .S.  of  the  village,  on 
the  farm  once  owneii  by  Daniel  Webster.  Pop.  of  tp.  2301. 
0.  A.  Towse,  Ell.  "MEnniMACK  JoiRXAi.." 

Franklin,  tp.  of  Bergen  co.,  N.  J.     Pop.  2899. 

Franklin,  post-v.  of  Essex  co.,  N.  J.,  on  the  Erie  R.  R., 
Newark  branch. 

Franklin,  tp.  of  Gloucester  co.,  N.  J.     Pop.  2188. 

Franklin,  tp.  of  Hunterdon  co.,  N.  J.     Pop.  1312. 

Franklin,  tp.  of  .Somerset  co.,  N.  J.     I'op.  3912. 

I'riinklin,  tp.  of  Warren  eo.,  N.  J.     Pop.  1655. 

Franklin,  post-v.  and  tp.  of  Delaware  co.,  N.  V..  1 
miles  E.  of  Otego  r>n  tin'  Alliany  and  Susipiehanna  R.  R., 
and  :.  miles  N.  of  Mcrriekville  on  the  New  York  and  Os- 
wego Midland  R.  R.  It  has  1  national  bank,  1  weekly 
newspaper,  an  excellent  school,  5  ehurehes,  I  h(del,  ami  a 
number  of  stores.  It  lies  in  a  very  pleasant  and  fertile 
valley.  Principal  business,  farming  and  dairying.  I'np. 
of  v.'081  ;  of  tp.  3283.     TnEo.  Smith,  Ed.  ■■  Rehisteii." 

Franklin,  tp.  of  Franklin  co.,  N.  V.,  on  the  Snranno, 
has  iron  niines.     Chief  pursuit,  lumbering.     Pop.  1195. 

Franklin  (P.  O.  Fhanki.ix  Iuon-wouks),  a  v.  of  Kirk 
land  tp.,  ttneida  CO.,  N.  Y.,  on  the  Now  York  and  Oswego 
.Midlanil   K.  R.,  11  miles  from   Utica,  has  a  furnace  whieh 
usually  turns  out  8000  tons  of  iron  a  year.     Pop.  379. 
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Franklin,  post-v.,  cap.  of  Macon  co.,  N.  C,  situated  in 

a  (lecji  valley  on  the  Little  Tennessee  Kiveiv  44  miles  N.  AT. 
uf  Walhalla,  S.  C,     Pop.  of  tp.  1310. 

Franklin,  tp.  of  New  Hauorer  co.,  N.  C.    Pop.  1309. 

Franklin,  tp.  of  llowan  co..  N.  C.     Pop.  11S4. 

Franklin,  tp.  of  Surry  co.,  N.  C.     Pop.  629. 

Franklin,  tp.  of  Adams  en.,  0.     Pop,  2172. 

Franklin,  tp.  of  Brown  co.,  0.     Pop.  1225. 

Franklin,  tp.  of  Clermont  co.,  0.     Pop.  329S. 

Franklin,  tp.  of  Columbiana  co.,  0.     Pop.  866. 

Franklin,  tp.  of  Coshocton  co.,  0.     Pop.  972. 

Franklin,  tp.  of  Darke  co.,  0.     Pop.  1366. 

Franklin,  tp.  of  Franklin  co.,  0.     Pop.  2629. 

Franklin,  tp.  of  Fulton  co.,  0.     Pop.  999. 

Franklin,  tp.  of  Harrison  co.,  0.     Pop.  1153. 

Franklin,  tp.  uf  Jackson  co.,  0,     Pop.  1665. 

Franklin,  tp.  of  Licking  eo..  0.     Pop.  847. 

Franklin,  tp.  of  Mercer  co..  0.     Pop,  831. 

Franklin,  tp.  of  Monroe  co.,  0.     Pop.  141S. 

Franklin,  tp.  of  Morrow  co.,  0.     Pop.  1011. 

Franklin,  tp.  of  Portage  co.,  0.     Pop.  3037. 

Franklin,  tp.  of  Richland  co.,  0.     Pop.  943. 

Franklin,  tp.  of  Ross  co.,  0.     Pop.  1082. 

Franklin,  tp.  of  Shelby  co.,  0.     Pop.  8.39. 

Franklin,  tp.  of  Summit  co.,  O.     Pop.  1887. 

Franklin,  tp.  of  Tupcarawas  co.,  0.     Pop.  99S. 

Franklin,  tp.  and  post-v.  of  AVarren  co.,  0.  It  ha.'?  1 
national  liauk  and  1  weekly  newspaper.  Pop.  of  v.  1832; 
of  tj).  3012. 

Franklin,  tp.  of  Wayne  co.,  0.     Pop.  1302. 

Franklin,  tp.  of  Adams  co.,  Pa.     Pop.  2176. 

Franklin,  tp.  of  Allegheny  co.,  Pa.     Pop.  716. 

Franklin,  tp.  of  Beaver  co.,  Pa.     Pop.  676. 

Franklin,  tp.  of  Bradford  co.,  Pa.     Pop.  705. 

Franklin,  tp.  of  Butler  co.,  Pa.     Pop.  1047. 

Franklin,  borough  of  Cambria  co..  Pa.     Pop.  426. 

Franklin,  tp.  of  Carbon  co..  Pa.     Pop.  1912. 

Franklin,  tp.  of  Chester  co..  Pa.     Pop.  922. 

Franklin,  tp.  of  Columbia  co.,  Pa.     Pop.  506. 

Franklin,  tp.  of  Erie  co.,  Pa.     Pop.  994. 

Franklin,  tp.  of  Fayette  co..  Pa.     Pop.  1299. 

Franklin,  tp.  of  Greene  co.,  Pa.     Pop.  1500. 

Franklin,  tji.  of  Huntingdon  co.,  Pa.  It  contains 
irou-uiines  and  furnaces.     Pop,  1355. 

Franklin,  tp.  of  Luzerne  co..  Pa.     Pop.  644. 

Franklin,  tp.  of  Lycoming  co.,  Pa.     Pop.  739, 

Franklin,  tp.  of  Snyder  co.,  Pa.     Pop.  934. 

Franklin,  tp.  of  Susquehanna  co..  Pa.     Pop.  849. 

Franklin,  city,  cap.  of  Venango  co..  Pa.,  on  the  Alle- 
gheny River  at  the  mouth  of  French  Creek.  It  is  on  the 
lines  of  the  Allegheny  Valley,  the  Atlantic  and  Great  AVestcrn 
R.  Rs.,  and  the  Jamestown  and  Franklin  R.  R.,  a  branch 
of  the  Lake  Shore  and  Michigan  Southern  R.  R.  It  con- 
tains S  churches,  5  banks,  3  stone-quarries,  1  union  school 
building  and  several  private  schools.  2  flouring-mills,  3 
machine-shops,  2  planing-mills.  2  carriage-factories,  10 
hotels,  2  weekly  newspapers,  2  lubricating-oil  retineries,  2 
illuminating-oil  refineries,  2  building  and  loan  associa- 
tions, and  about  50  stores.    Incorporated  1868.     Pop.  3908. 

JoRN  H.  WlHTAKER,  Kd.  '*  VeNANGO  SPECTATOR." 

Franklin,  tp.  of  Washington  co.,  Pa.     Pop.  1074. 

Franklin,  tp.  of  Westmoreland  co.,  Pa.     Pop.  1796. 

Franklin,  tp.  of  York  co.,  Pa.     Pop.  910. 

Franklin,  post-v.,  county-seat  of  Williamson  co.,  Tenn., 
is  on  Harpeth  River  and  on  the  Louisville  Nashville  and 
Great  Southern  R.  R.,  18  miles  S.  of  Nashville.  It  has  a 
national  bank,  10  churches,  a  Masonic  temple,  a  weekly 
newspaper,  2  flouring-mills,  a  furniture-factory  and  planing- 
mill,  2  steam  cotton-gins,  2  carriage-manufactories,  and 
other  business  enterprises.  It  is  the  seat  of  Tennessee 
Female  College,  a  prosperous  institution,  of  Harpeth  Male 
Academy,  and  of  other  schools,  some  of  them  free.  It  is 
in  a  rirh  and  well-peopled  district.  Here  Gen.  Van  Dorn 
wns  repulsed  by  Gen.  (iranger  Apr.  10,  1SG3,  and  here. 
Nov.  3i).  lSi'>i.  a  bloody  battle  was  fought  between  the  forecs 
of  Gen.  Hood  and  those  of  Gen.  Schotield.  (See  Franklin, 
Battle  of.)     Pop.  1552. 

Thos.  E.  Haynes,  En.  "  Review  and  Journal." 

Franklin,  tp.  and  post-v.  of  Franklin  co.,  Vt.,  on  the 
Canada  line.     Pop.  1612. 


Franklin,  tp.  of  Rockingham  co.,  Va.     Pop.  3200. 

Franklin,  tp.  of  Southampton  co.,  Va.     Pop.  1564. 

Franklin,  tp.  of  Braxton  co.,  West  Va.     Pop.  1279. 

Franklin,  tp.  of  Marshall  co..  West  Va.     Pop.  1610. 

Franklin,  post-v.  and  tp.,  cap.  of  Pendleton  co.,  W.  Va., 
on  S.  branch  of  the  Potomac,  has  churches,  schools,  a  news- 
paper, factories,  and  stores.     Pop.  1209. 

S.  D.  Gordon,  Ed.  ''Examiner." 

Franklin,  tp.  of  Kewaunee  co.,  Wis.     Pop.  1280. 

Franklin,  tp.  of  Manitowoc  co.,  Wis.     Pop.  1597. 

Franklin,  tp.  of  Milwaukee  co..  Wis.     Poji.  2090. 

Franklin,  tp.  of  Sauk  co..  Wis.     Pop.  786. 

Franklin,  t\>.  of  Vernon  eo.,  Wis.     Pop.  12."1. 

Franklin,  Battle  of.  After  the  fall  of  Atlanta  (Sept. 
2,  1864),  Gen.  Sherman  encamped  his  army  in  its  vicinity. 
His  line  of  communications  now  extended  to  Nasliville,  or, 
properly  speaking,  to  Louisville,  a  distance  of  500  miles, 
every  foot  of  which  had  to  be  protected.  The  Confederate 
authorities,  aware  of  the  necessity  of  drawing  or  forcing 
Sherman  from  Georgia,  determined  upon  an  invasion  of 
Tennessee,  and  on  Oct.  1,  Hood,  who  had  succeeded  (July 
17)  Johnston  in  command  of  the  Confederate  army,  crossed 
the  Chattahoochee  with  40,000  men  to  destroj'  Sherman's 
communications,  invade  Tennessee,  and  thus  force  him  to 
retreat.  Sherman,  beeoming  aware  of  this  intention,  had 
sent  (Sept.  28)  Gen,  Thomas  to  Nashville,  and.  perceiving 
the  impossibility  of  maintaining  his  long  lines  of  commu- 
nication, the  plan  of  abandoning  them  and  striking  for  the 
Atlantic  coast  was  proposed  and  finally  determined  upon. 
Sending  back  the  4th  corps  (Stanley)  and  2.'?d  corps  fScho- 
field)  to  report  to  Thomas  at  Nashville,  Sherman  (Nov.  12) 
severed  his  communications  and  proceeded  on  his  famous 
"  march  to  the  sea."  After  Sherman's  departure  Gen. 
Hood,  under  orders  of  his  government,  continued  his  sortie 
towards  Nashville,  frequently  engaging  the  Union  troops, 
under  Schofield.  who  continued  to  fall  back  before  Hood's 
advance,  until,  arriving  at  Franklin,  Tenn.  (Nov.  30), 
Hood  followed  in  sueh  close  pursuit  that  Schofield  was 
compelled  to  give  battle  here.  Of  Hood's  movement  Grant 
says:  "Hood,  instead  of  following  Sherman,  continued  his 
march  northward,  which  seemed  to  me  to  be  leading  to  his 
certain  doom.  At  all  events,  had  I  had  the  power  to  com- 
mand both  armies,  I  should  not  have  changed  the  orders 
under  which  he  seemed  to  be  acting.''  Franldin  is  situated 
on  the  S.  bank  of  Harpeth  River.  18  miles  S.  of  Nashville. 
The  river  here  so  bends  as  to  surround  more  than  half  the 
town,  leaving  only  the  S.  and  W.  exposed.  Gen.  Seho- 
field's  object  was  to  get  his  trains  across  the  river  and 
away  to  Nashville;  Hood's  object  was  to  attack  before  he 
could  do  so.  Schofield  disposed  his  cavalry  along  the  N. 
bank  .above  and  below  the  town  to  guard  the  fords,  on  the 
heights  of  ■which  bank  a  part  of  his  artillery  was  also 
placed.  His  army  numbered  about  17,000  men,  all  told, 
but  of  these  only  about  lO.liOO  were  available  to  maintain 
his  perilous  ]>osition  on  the  S.  side  of  the  river.  The  2,'3d 
corps,  covering  the  Columbia  and  Lewisburg  roads,  formed 
the  centre  of  his  line;  Kimball's  division,  4th  corps,  the 
right,  both  flanks  resting  on  the  river;  two  brigades  of 
Wagner's  division  were  posted  in  front.  Hastily-con- 
structed breastworks  were  thrown  up  along  the  main  line, 
reaching  from  river  to  river,  behind  which  artillery  was 
thickly  strewn.  At  4  p.  h.  Hood  attacked  Wagner  in  his 
advanced  position,  who,  maintaining  the  defence  too  long, 
was  finally  driven  back  in  confusion,  with  a  loss  of  lliUU 
men,  into  and  through  the  centre  of  the  main  lines.  Re- 
forming his  lines.  Hood  threw  his  men  within  the  broken 
Union  lines,  capturing  8  guns.  At  this  eritii^al  moment 
Col.  E.  Opdycke  (125th  Ohio),  commanding  the  brigade  of 
Wagner's  division  which  had  been  left  within  the  main 
lines,  without  waiting  for  instructions,  led  bis  brigade  into 
the  gap,  forcing  back  the  Confederates  and  recapturing  the 
guns.  Of  this  exploit  Gen.  Thomas  reported  that  "  it  saved 
the  army  from  destructive  defeat.'*  Four  different  assaults 
were  made  by  the  Confederates,  the  battle  lasting  till  a 
late  hour,  but  each  time  they  were  repulsed  with  great 
loss.  At  midnight  Schofield  withdrew  his  troops  and  train 
to  Nashville,  meeting  little  molestation.  Confederate  loss, 
nearly  6000  in  killed,  wounded,  and  prisoners;  Union  loss, 
189  killed,  103;!  wounded,  1104  missing. 

Franklin  (Benjamin),  LL.D..  F.  R.  S,,  was  b.  at  Bos- 
ton, Mass.,  Jan.  17,  170;i.  His  father  was  an  intelligent 
and  devout  chandler  of  English  birth:  his  mother,  the 
daughter  of  Peter  Folger  of  Nantucket,  a  prominent  citi- 
zen. Benjamin  was  the  fifteenth  of  a  family  of  seventeen 
children.  To  keep  him  from  going  to  sea,  he  was  appren- 
ticed to  his  brother  James,  a  printer,  and  by  much  read- 
ing, careful  and  assiduous  writing  (as  much  as  jiossible 
after  the  style  of  the  Speetator),  together  with  the  unas- 
sisted study  of  mathematics,  he  acquired  such  knowledge 
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and  facility  in  writing  that  he  ventured  to  print  bis 
thoughts  upon  |iut>Iic  afi'airs  in  his  brother's  newspuper, 
the  \cw  En'ihtiui  i'lmniiit.  ilis  ptipers  were  well  re- 
ceived hy  the  jjulilie,  but  the  discovery  of  their  author- 
ship led  to  a  quarrel  between  the  brotliers.  The  newspa- 
per was  for  a  time  published  in  Benjamin's  name  during 
an  imprisonment  of  James  to  which  he  was  subjected  for 
political  reasons.  In  172;J  the  young  apprentice,  wearying 
of  the  tyranny  he  experienced,  broke  his  indentures  and 
ran  away,  first  to  New  York,  and  thence  to  Philadelphia, 
where  he  found  employment  as  a  journeyman  printer.  He 
was  in  Kngland  17-o-2t»,  having  been  sent  by  .Sir  William 
Keitli,  the  governor,  who  pr(»miscd  to  set  him  up  in  busi- 
ness as  the  publi<;  printer  of  Pbilaib^lphia,  but  failed  to 
keep  his  promise,  .\fter  his  return  to  Piiiladcli)hia  he  mar- 
ried [l";i5).  established  tlie  Pviinstflvtmiu  fjuzrttc,  and  soon 
found  himself  a  person  of  the  first  consideration,  not  only 
in  Philadelphia,  but  tliroughout  the  provinces,  for  his 
talents  as  a  writer  and  his  sound  judgment  in  public  ami 
business  affairs.  lie  established  the  Philadelphia  Library 
in  l7-t2,  and  the  Atncrican  Philosipliical  Society  and  the 
University  of  Pennsylvania  in  17(1 :  carried  on  his  fa- 
mous investigations  into  the  nature  of  lightning  17-1IJ-52, 
and  still  later  resumed  the:n ;  and  for  his  papers  on  the 
subject  he  was  elected  F.  11.  S.  in  177.')  and  received  the 
Copley  gold  medal.  In  17J3  he  was  made  postmaster- 
general  for  tlie  colonies,  and  several  times  served  elficiently 
as  commissioner  to  tho  mother-country  and  to  tiie  various 
colonics.  From  St.  Andrew's,  Oxford,  and  Edinburgh  in 
17Cf  he  received  the  degree  of  Lh.D.  Ho  did  his  best  to 
prevent  the  Revolutionary  war  by  trying  to  avert  the  injust- 
ice which  caused  it;  procured  the  repeal  of  the  Stamp  Act 
17GG;  and  ever  warmly  sustained  the  colonial  rights, 
though  by  a  considerable  party  his  patriotism  was  some- 
what later  sharply  (luestioned.  In  1 77a  he  was  chosen  to 
the  Congress,  and  in  1771!  ho  was  one  of  tho  signers  of  the 
Declaration  of  Independence,  having  been  also  one  of  tho 
eommitteo  to  draft  that  instrument.  lie  was  (1770-83) 
employed  in  the  diplomatic  service  of  the  U.  S.,  chiefly  at 
Paris,  where  his  inllucncc  in  behalf  of  his  country  was 
powerful  and  serviceable  in  the  highest  degree,  and  where 
his  simplicity,  dignity,  and  wisdom  made  him  highly  pop- 
ular. He  was  president  of  the  Pennsylvania  supreme 
council  (in  effect  governor  of  the  State)  178a-f)S.  In  17S7 
he  was  one  of  the  delegates  to  the  convention  which  drew 
up  tho  U.  S.  Constitution.  0.  at  Philadelphia  Apr.  17,  1790. 
Of  tho  writings  of  Franklin,  tho  /limi/hor!;/,  a  series  of  ad- 
miraljle  papers  somewhat  after  the  manner  of  the  Spectatofj 
but  far  more  readable,  ami  the  incomplete  Aiitobi»;/raphi/f 
arc  the  best  known,  but  his  political,  anti-slavery,  financial, 
economic,  and  scientific  papers  are  all  noteworthy.  Ho 
published  the  famous  I'unr  Ittchard'H  .l^/mii.c- ( l7.')2-57), 
which  was  extensively  reprinteil  in  (Ireat  Britain.  In 
youth  he  was  an  avowed  skeptic  in  religious  matters  and 
of  soinewliat  loose  morals,  but  his  practical  good  sense  en- 
abled him  to  correct  his  way  of  living,  and  he  in  later  life 
treated  the  Christian  religion  with  reverence,  though  never 
avowing  his  faith  in  any  religious  system. — His  only  son, 
Wii.i.i.iM  ( 1721)-lHi:i),  was  illegitimate;  was  royal  governor 
of  New  .lersey  1702-76;  but  became  a  royalist,  went  to  Eng- 
land, and  d.  there. —  His  grandson,  Wii.i.iamTkmi'I.k  Fuank- 
I.IN  ( I  "00-1  S2:i),  was  his  gran<lfather's  secretary  in  Paris  and 
tho  editor  of  his  writings.  (See  Loun  .Ikim-iikv's  articles, 
K'liiibun/li  Itrricw,  July,  ISOO;  Aug,.,  1817;  li.vsciiOFT'.'i 
lliKtiiiij  uf  Oik  i'.  S.,  vol.  ix.  ch.  xxix.;  A.  NottTos's  ar- 
ticle in  tile  .V<»r//i  Aiiti^ricdn  /^ceiVfc,  vol.  vii. ;  ('osnoncKT, 
£':,'ic  lie  Friittklin.  1790  ;  Ml(:.Nr:T,  Vii-ili:  Franklin;  Baiikii, 
W'iilifniilim  mill  Friinkli'n,  Berlin,  IHO.I-OG;  C.  ScllMALTZ, 
Ac/jcii  /;<:»/.  /'r(iii/.7iii»,  1810.  In  I80S  a  corrected  edition 
of  Franklin's  Autn/iiinjrnjtfii/  was  jiublished  by  .Ions  liici;- 
i.ow,  from  .MSS.  found  in  Paris.  Sec  also  BnoiciiAM's 
Slnli:«mrn  ill'  the  Time  of  (Jeiinje  III.,  vid.  ii.;  I'Amos's 
Li/i:  mill  Timen  i,f  It.  Franklin.' ISbt  ;  and  TllKODilltK  Paii- 
Kion's  lliiiliirie  Amcricant,  1S70.)        H.  H.  McFAnr.A.Nn. 

I'riinklin  (Jessk),  b.  In  Surry  co.,  N.  C,  in  1758;  at- 
tained the  rank  of  majftr  in  the  Revolutionary  war;  was 
in  the  house  of  delegates  1791  ami  1799-181),');  was  in  Con- 
gress 179.i-97;  a  State  senator  I81l.'i-llft;  1'.  S.  Senator 
1807-i;i;  commissioner  to  the  ChicUasaws  IHlli;  governor 
of  N.  C.  1820-21.     It.  in  Snrry  eo.,  N.  C,  .Sept.,  IS2:). 

i'miiklill  (Sir  .Toii.n),  D.  C.  L.,  F.  R.  S.,  rear-ndmirni, 
b.  at  Spil.-lpy,  Linc(dnshire,  Kngland,  Apr.  10,  17811;  went 
to  sea  in  ctiildhood:  entered  the  navy;  served  at  C(»f)enha- 
gcn, 'rraliilgar.  anil  New  Orleans  (I8l.'i),  and  was  wounded 
in  the  gnnlioat  fight  on  tho  latter  occasion;  leil  Arctic  ex- 
peditions 1818,  1819,  and  lS2,'i;  became  poslcapluin  and 
P.  R.  S.  182:S ;  knight  and  D.  C.  L.  1S27  ;  was  governor  of 
Tasniania  IS.-,fi~i;!.  when'  he  was  greatly  beloved.  In  I8li 
hi:  set  out  on  his  last  polar  expedition  in  eomjmmd  of  llio. 
Erebus  and  Terror.     Many  expeditions  were  sent  out  in 


search  of  the  Franklin  expedition,  and  from  time  to  time 
various  relics  of  it  were  found;  and  in  18o9  Capt.  F.  L. 
Mc(,'lintoek  found  at  Point  Victory  in  the  Arctic  region  con- 
clusive documentary  evidence  that  Franklin  d.  nciir  Lan- 
caster Sound  June  II,  1817,  and  there  is  no  doubt  that  all 
his  men  also  perished,  though  some  long  survived. — Frank- 
lin's first  wife.  Eleanor  .Ann  Porden  ( 179;>-IS25),  was  a 
poet ;  his  second  wife,  Lady  Jane,  nfe  Griffin,  was  famed  for 
her  philanthropy  and  her  labors  for  tho  recovery  of  her  lost 
husband.     V.  in  London  July  IS,  1875. 

Franklin  (TnoMAs  L.).  D.  D.,  b.  at  Philadelphia  Apr. 
10.  1820,  graduated  at  tho  Philadelphia  Classical  Instilule 
1837;  at  Trinity  College,  Hartford,  Conn.,  1811;  and  at 
the  "Theological  Seminary  of  Virginia  1844;  entered  the 
ministry  of  tho  Protestant  Episcopal  Church ;  was  mis- 
sionary committee  of  tho  diocese  of  New  York  185:1;  of 
Western  New  York  1809-70 ;  founded  tho  Jane  Grey 
School,  Mt.  Morris.  N.  Y..  18i;0;  was  its  rector  1800-70; 
has  been  active  in  the  work  ot  building  churches  and  rec- 
tories, and  has  occupied  various  important  pastoral  charges 
in  his  Church. 

Franklin  (Wii.i.iam  Buki,),  b.  in  York.  Pa..  Feb.  27, 
1823;  cntired  the  Military  Academy  at  West  Point  June, 
ISiig  ;  graduated  June,  1813,  and  was  assigned  to  the  corps 
of  topographical  engineers;  served  in  the  war  with  Mexico 
on  the  stafi*  of  Gen.  Wool,  in  what  was  called  the  Chihuahua 
column;  was  on  Gen.  'Taylor's  staff  in  the  battle  of  Bncna 
Vista,  and  was  brevetted  first  lieutenant  for  "gallant  and 
meritorious  services"  in  that  battle;  served  at  the  AVest  Point 
Military  Academy  as  acting  assistant  professor  of  natural 
and  experimenlai  philosophy  from  Sept.,  1848,  to  Jan., 
1852;  professor  of  engineering  and  natural  and  experi- 
mental philosophy  at  the  New  Y'ork  Free  Academy  (now 
College  of  New  York)  from  Jan.  to  .'^i)r.,  lS.:i2  ;  on  light- 
house duty  as  insjiector  and  engineer  from  185:{  to  1857; 
engineer-secretary  of  lighthouse  lioard  from  Mar.,  1857,  to 
Nov.,  1859;  engineer  in  charge  of  Capitol  at  Washington 
from  Nov.,  1S59,  to  Mar..  ISOl  ;  in  charge  of  bureau  of 
construction  and  repair  and  superintendent  treasury  ex- 
tension from  Mar.  to  May,  1801  :  appointed  colonel  of  tho 
12th  V.  S.  Infantry  May  14,  1801.  and  brigadier-general 
II.  S.  volunteers  May  17,  1801:  commanded  a  brigade  in 
Heintzelman's  division  at  the  battle  of  Bull  Run,  July 
21,  1801  ;  commanded  a  division  in  front  of  Washington 
until  Mar.,  1802,  when  he  was  assigned  In  Gen.  McDowell's 
corps;  detached  and  joined  Gen.  MeClellan  in  front  of 
Yorktown  in  Apr.,  1802;  organized  and  conimandod  0th 
corps  May,  18()2;  commanded  at  the  battle  of  West  Point 
May  0,  1.802;  commanded  al  the  all'nir  of  Golding's  Farm 
June  27,  1802.  and  at  the  battle  of  White  Oak  Swamp  June 
.'iO,  18()2;  ap]iointed  major-general  July  4,  1802:  command- 
ed the  left  at  the  battle  of  South  Mountain,  >Id..  Sept.  14, 
1802,  ca|iluring  Crnmpton's  (iap  ;  present  at  the  battle  of 
Antictnm  Sept.  17,  1862,  in  command  nf  the  0th  corps,  re- 
lieving Gen.  Sumner's  command  after  12  o'clock  ;  assigned 
to  the  command  of  the  left  grand  division  ;\rmy  of  the 
Potomac  Nov.,  1862,  consisting  of  the  1st  and  Otli  corps; 
commanded  left  wing  at  the  bivttle  of  Fredericksburg  llec. 
12  and  l.'t.  1S02;  relieved  from  duty  in  the  .\rmy  of  the 
Potionac  Jan.  25,  1803  ;  assigned  to  duly  in  Ihe  department 
of  tlie  Gulf  July,  18K:i;  in  command  of  expedition  against 
Sabine  Pass  Sept.,  1803,  which  was  repulsed  ;  in  coiniuand 
of  troo]is  occupying  Northern  Louisiana  lS0:!-64  ;  in  com- 
mand of  the  loih  corps  and  troops  of  the  dipartnicnt  of 
the  Gulf,  forming  the  Red  River  expedition,  in  Mar.  and 
.\pr..  1801,  until  joined  by  Gen.  Banks  on  the  evening  of 
Apr.  0;  in  tho  battle  of  Sabine  Cross-roads,  as  second  in 
command,  on  Apr.  7,  and  in  the  battle  of  Pleasant  Hill 
on  Apr.  8;  wounded  and  lost  two  horses  shot  under  him 
.•\pr.  7;  conducted  retreat  to  .\lexanilria,  and  dirceteil  Col. 
Bailey  to  m;ike  nrriingcinenls  for  the  relief  of  Admiral 
Porler's  fleet  by  Ihe  Red  River  dam:  on  sick  leave  on  iic- 
count  of  wound  from  June  to  Nov.,  1864;  captured  on  a 
train  from  Baltimore  to  Philadelphia  July.  1864,  e8ca]>ing 
during  Ihe  next  night  ;  presid.lit  of  a  board  for  retiring 
disabled  ofiicers  from  Nov.,  1804,  to  Nov.,  1805;  resigned 
as  mnjor-generul  of  volunteers  Nov.  9,  1865,  and  ns  colonel 
of  the  I2tli  Infantry  Mar.  15,  I860.  He  now  resides  at 
Hartford  ns  viee-jiresidenl  and  general  agent  of  Colt's  Fire- 
arms Manufacturing  Co. ;  president  of  commission  for  lay- 
ing out  Long  Island  City  1871-72;  president  of  the  biuirii 
of  commissioners  for  building  new  Stttleliouse  1872-7:1; 
consulting  engineer  of  sann'  1874.  Josimmi  IliiNnv. 

Franklin  (Jrovc,  p""'-*'- "''f''''"-'  Ip-.  Lw". 'II.,  88 
miles  W.  of  Cbieago,  on  the  Chicago  and  North  western 
R.  R.  It  has  :i  ehurehes.  a  union  school,  1  hotel,  12  stores, 
4  grain-elevators,  I  hay-press,  and  oilier  husiness  enter- 
prises, and  I  weeklv  newspaper.     Pop.  757. 

II.    II.  SlIIKl  r.ll,    Ell.  "FlIAXKl.lX   Rl'.l'OllTKU." 

Franklin  iNlaud,  oil  (he  const  of  Knox  eo.,  Me.,  on 
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the  W.  side  of  the  entrance  to  the  river  St.  George,  has  a 

brick  lighthouse  with  a  flashing  light,  standing  at  the  N. 
point  of  the  island ;  lat.  43°  53'  31"  N.,  Ion.  69°  22'  10"  W. 
Frank'linite  [in  honor  of  Dr.  Franl-Uu],  a  mineral 
found  associated  with  red  oxide  of  zinc,  found  both  .amor- 
phous and  crystalline,  chielly  at  the  Mine  Hill  and  Stir- 
ling zinc-mines  in  Sussex  CO.,  X.  J.,  and  also  found  at  -\1- 
tenburo",  near  Aix-la-Chapelle,  Germany.  It  contains  from 
Gil  to  (i9  parts  of  peroxide  of  iron,  with  from  10  to  22  parts 
of  oxide  of  zinc,  and  about  the  same  proportion  of  oxide 
of  manganese.  Frauklinite  is  worked  for  making  zinc 
paint,  and  the  residue,  itself  called  franklinite,  is  used  as 
an  iron  ore,  and  is  considered  especially  useful  in  making 
Bessemer  steel.  It  makes  a  white  cast  iron  like  Spiegel- 
t.iseu. 

Franklin  Lake,  in  Elko  co.,  Nov.,  lies  E.  of  the  lofty 
East  Iluniboldt  Mountains.     It  is  nearly  fresh,  very  shal- 
low, and  is  fed  by  springs  doubtless  derived  from  the  moun- 
tain-snows.    The  tule  (Seirpus  validus)  grows  abundantly 
in  the  lake,  which  has  no  outlet. 
Franklin  Plantation,  tp.  of  Oxford  co.,  Me.   P.  178. 
Frauk'linsville,  tp.  of  Randolph  co.,  N.  C.     P.  1528. 
Frank'linton,  cap,  of  Washington  parish.  La.,  6S  miles 
X.  of  Xcw  Orleans,  on  Bogue  Chitto.     Pop.  121. 

Franklinton,  tp.  and  post-v.  of  Franklin  co.,  X,  C, 
on  the  Raleigh  and  Gaston  R.  R.,  27  miles  X.  E.  of  Raleigh. 
Pop.  of  V.  305:  of  tp.  1956. 

Franklinton,  a  former  post-v.  of  Franklin  tp.,  Frank- 
lin CO.,  0.,  was  in  1S72  made  a  part  of  the  city  of  Colum- 
bus.    Pop.  (lS7fl)  690. 

Frank'lintown,  post-b.  of  York  co..  Pa.     Pop.  ISl. 
Frank'linville,  post-v.  and  tp.  of  Cattar.augus  co., 
X.  Y.,  has  a  free  academy  and  several  mills.     Pop.  1559. 

Frank  Marriage,  a  peculiar  species  of  entailed  estate 
formerly  in  use  under  the  English  law.  consisting  in  a  gift 
of  land  by  a  father  or  kinsman  to  a  daughter  or  cousin  and 
her  husband  at  the  time  of  her  marriage,  upon  the  implied 
condition  that  the  land  was  to  descend  to  the  issue  of  the 
marri.agc.  On  birth  of  issue  the  condition  was  regarded 
as  performed,  and  the  estate  became  alienable.  But  the 
passage  of  the  statute  Dc  dntiix  conditionrdthus  caused  such 
estates,  like  others  held  in  tail,  to  be  controlled  by  the  terms 
of  the  gift,  and  to  be  reserved  exclusively  for  the  issue  for 
whom  they  were  originally  intended;  so  that  the  power  of 
alienation  was  thus  taken  away.  Such  estates  were  after- 
wards subjected  to  the  same  changes  as  all  ent.ailed  estates. 
(Sec  Entail.)    George  Chase.    Ret.  by  T.  W.  Dwight. 

Frank  Pledge.'  In  the  early  period  of  English  his- 
torv  the  counties  of  the  realm  were  divided  into  hundreds, 
and  the  hundreds  were  still  further  subdivided  into  tith- 
ings,  which  received  their  name  (Sax.  teothunr/f  "  a  company 
of  ten")  because  each  was  composed  of  ten  freeholders. 
These,  with  their  families,  all  dwelt  together,  and  were  free 
pledges — 1.  e.  sureties — for  the  good  behavior  and  obedi- 
ence to  the  law  of  one  another.  Upon  the  commission  of 
an  otlence  by  any  one  of  them,  the  others  were  obliged  to 
have  him  forthcoming  to  answer  the  requisition  of  the  law, 
or,  in  case  of  his  escape,  to  bear  the  burden  of  any  penalty 
that  might  be  imposed. 

George  Chase.  Revised  by  T.  W.  Dwight. 
Franks,  The.  1.  The  J\^ame  and  Peopln  Embraced 
thereunder, — The  name  [Ger. />«h^-,-  Yt.  franc;  It./ranco; 
Eng.  t'rfc]  is  of  later  origin  than  the  first  historical  appear- 
ance of  the  different  peoples  designated  thereby,  and  shad- 
ows forth  that  new  clement  of  individual  freedom  which 
the  Teutonic  peoples  were  destined  to  contribute  to  Euro- 
pean civilization.  The  tribes  embraced  two  and  a  half 
centuries  later  under  this  name  had  already,  during  the 
reign  of  Augustus  (27  B.  C.-14  a,  d.),  appeared  upon  the 
Rhine,  and  in  their  contact  with  the  Roman  civilization 
been  drawn  into  historic  notice.  The  Brueteri,  Charaavi, 
Amsivarii,  Catti,  Chassuarii,  and  especially  the  Sygambri, 
mentioned  by  the  Latin  historians  of  this  period,  were  the 
tribes  which  formed  the  nucleus  of  the  later  confederation 
of  the  "  Franei."  They  had  already  at  that  time,  in  small 
pioneer  groups,  pushed  across  to  the  h/t  bank  of  the  Lower 
Rhine,  while  they  occupied  the  territory  on  the  right  from 
the  mouth  of  the  Ems  to  the  Sieg  and  Werra.  After  the 
middle  of  the  fourth  century  appear  the  two  groups  of  this 
Prankish  confederation  under  the  names  Salian  and  Ripu- 
arian — the  former  inhabiting  the  districts  of  the  Lower 
Rhine.  Meuse,  and  Scheldt,  and  deriving  its  name  probably 
from  the  river  Sala  (present  Yssel);  the  latter  inhabiting 
the  territory  of  the  Middle  Rhine  in  and  about  the  present 
city  of  Cologne,  and  named  from  its  riparian  situation. 

2.  Their  Piace  in  Teutonic  History. — Their  problem  in 
the  civilization  of  Europe  was  the  mediation  of  the  Roman- 
Christian  civilization  with  the  Germanic;  or,  better,  it  was 


theirs  to  receive  the  inheritance  of  the  Roman-Christian 
culture — to  form,  reform,  develop,  and  supplement  it  by 
and  with  the  freshness  and  vigor  of  the  Germanic  nature, 
and  at  the  same  time  be  formed,  reformed,  develojied,  and 
modified  by  it.  The  sinking  Roman  world  delivered  to  the 
Franks  the  world-historic  iuheritanre  which  it  had  itself 
received,  increased  and  stamped  witii  the  forms  and  cha- 
racteristics of  its  own  nature;  theirs  it  now  became  to  take 
up  this  world-civilization,  and  by  the  developments  and 
modifications  to  which  they  subjected  it,  and  it  them,  to 
present  it  as  their  form  of  the  world-civilization,  and  l»o 
presented  by  it  as  itH  first  expression  through  the  Germanic 
man,  and  so  furnish  the  connecting  link  between  the  an- 
tique classic  world,  with  its  speculative  and  ritualistic  re- 
ligiosity, and  the  scientific  political  world  of  the  new  time, 
with  its  ethically  religious  view. 

3.  The  Characterixticti  and  Conditions  which  made  the 
Franks  the  first  World-historic  People  of  Germanic  Xation- 
aliti/. — a.  Their  freof/raphieal  Position  and  Af/ricnltnrat 
Nature. — We  find  ^em  as  early  as  the  middle  of  the  fourth 
century  separated  into  the  two  branches  of  Salian  and 
Ripuarian,  and  occupying  the  fertile  plains  on  the  lower 
course  of  the  Scheldt,  Meuse,  and  Rhine.  While  thus  the 
other  German  tribes,  during  the  great  "  wandering  of  the 
peoples,"  separated  themselves  entirely  from  their  original 
homes,  and,  spreading  themselves  like  a  thin  lamina  over 
other  nationalities,  were  soon  absorbed  by  and  disappeared 
in  the  same,  the  ITranks,  on  the  other  hand,  m.aintained 
their  geographical  connection  with  the  old  tlermanic  home, 
fi-om  which  they  continued  to  draw  new  freshness  and  vigor 
by  which  to  oppose  the  deteriorating  and  disorganizing  in- 
fluences of  the  decaying  Roman  world.  Sustained  thus 
from  behind,  they  pushed  gradually  and  peticefully  (as 
compared  with  the  warlike  convulsions  which  the  great 
immigration  was  elsewhere  producing)  forward,  never  for- 
getting in  their  new  acquisitions  the  worth  and  importance 
of  the  old;  settlimj  their  lands  as  they  gained  them,  and 
reducing  them  to  cultivation  :  uprooting  .and  destroying 
the  scanty  remnants  of  the  Celtic,  and  at  first  of  the  Roman- 
Christian,  civilization  ;  in  a  word,  thoroughly  "German- 
izing "  as  they  pressed  forward. 

b.  Their  Attitude  towards  the  Roman  State. — While  we 
find  the  other  German  tribes  and  peoples,  for  the  most 
part,  waging  an  open  and  unceasing  warfare  with  the  Ro- 
mans for  supremacy  and  existence,  the  Franks,  on  the 
other  hand,  after  the  first  brushes  of  conflict  with  the  Ro- 
man commander  Aetius  in  Gaul,  who  in  428  A,  n.,  and 
again  in  431  A.  D.,  checked  their  south-westward  move- 
ment, acknowledged  the  political  supremacy  of  the  Roman 
state,  occupied  peacefully  the  land  as  far  as  the  Sorame  by 
consent  of  the  Roman  commander,  and  tolerated  the  Ro- 
man rites  and  religion,  while  their  king  Clovis  received 
distinguished  Romans  at  his  court :  in  a  word,  they  grad- 
ually and  almost  unconsciously,  both  to  themselves  and 
their  national  opponents,  secured  to  themselves  the  *m/i- 
stance  of  power,  leaving  to  the  Romans  only  the  outward 
show.  And  not  until  the  Roman  governor,  Syagrius  of 
Soissons.  had  separated  himself  by  his  own  usurpatory  act 
from  the  source  of  his  .authority  in  Ravenna  or  Constanti- 
nople, and  thus  lost  in  the  eyes  of  bis  Roman-Gallic  sub- 
jects his  show  of  legitimacy,  did  the  Prankish  king  Clovis 
abolish  these  scanty  remnants  of  Roman  supremacy,  and, 
while  extending  his  dominions  to  the  Loire,  joined  to  the 
subslunee  of  the  power  which  he  already  possessed  the  out- 
ward/oral  of  sovereignty  (4Sfi  A,  n.).  Under  such  circum- 
stances neither  the  Roman  emperor  at  Constantinople  nor 
the  Fvoman-Gallic  subjects  took  any  oSenee  at  this  proce- 
dure. On  the  contrary,  after  Clevis's  victory  over  the  Visi- 
goths (507  A.n.)the  emperor  Anastasius  bestowed  upon 
him  the  dignity  and  title  of  a  Roman  patrician,  and  ap- 
pointed him  Roman  proconsul  in  tlaul :  and  though  the 
Frank  owed  his  supremacy,  for  the  most  part,  to  his  own 
good  sword,  vet  he  was  by  no  means  blind  to  the  advan- 
tage of  the  legitimation  of  his  title  in  the  eyes  of  his  Ro- 
man-Gallic subjects  by  the  legitimate  Roman  emperor. 
He  received  the  dignity  with  reverence,  caused  the  cere- 
mony of  coronation  to  be  performed  upon  himself,  and  was 
greeted  by  his  subjects  as  consul  and  Augustus,  thus  set- 
tling all  dispute  between  Frank  and  Roman  in  regard  to 
the  right  of  his  sovereignty. 

c.  Their  -ittilude  towards  the  Orthodox  Pomish  Church. 
— We  have  already  remarked  that  the  Franks  in  their  ear- 
liest appearance  on  the  Scheldt  began  to  root  out  and  de- 
stroy the  scanty  remnants  of  the  Roman-Christian  as  well 
as  of  the  Celtic  culture,  but  that,  as  they  proceeded  towards 
the  S.  W..  and  occupied  the  lands  to  the  Somme  under  the 
recognition  of  the  political  supremacy  of  the  Roman  gov- 
ernor .at  Soissons,  this  opposition  to  the  Christian  culture 
was  changed  to  loleraucc,  which  of  itself  gave  to  the  Franks 
a  very  great  advantage  in  their  relation  to  the  Roman-Gal- 
lic population  as  compared  with  the  other  Ixcrman  tribes 
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Upon  Gallic  soil,  since  these,  for  the  most  part,  were  Arfan 
(Christians,  nnd  unceasing  in  their  ])erf'eeution  of  the  ortho- 
ilux  branch  of  the  Church,  to  which  the  Uoiuan-tTallic  in- 
liiihitauta  for  tlie  most  part  ailhereil.  If  mere  tolerance, 
tlierefore,  produced  such  advantaj^c.  what  if  the  Franks 
should  become  the  outspoken  defen<lers  of  Uomish-Chris- 
tian  orthodoxy  ?  Yea,  what  if  they  should  become  ortho- 
dox Christiana  themselves?  IJut  here  was  u  difliculiy,  or 
rather  a  great  series  of  seemingly  insurmountable  difficul- 
ties. In  the  nature  and  history  of  the  Franks  every  pre- 
supposition and  condition  for  such  a  conversion  seemed  to 
fail.  Fir-^t  of  all.  the  readiness  to  break  with  the  past,  the 
despair  of  coming  to  anything  upon  the  ohl  lines  of  ac- 
tivity, the  rejientance  and  consciousness  of  imperfection 
necessary  to  a  change  of  religion,  were  entirely  wanting 
— yea,  inconceivable — to  the  young,  fresh,  hopeful,  active 
Germanic  nature,  all  glowing  with  the  recollection  of  its 
heroes  of  the  past,  and  striving  to  imitate  them.  Then, 
again,  the  Cliristian  religion  was  the  religion  of  the  Kotnans. 
their  national  enemy.  The  Christian  God,  according  to 
their  way  of  thinking,  gave  to  the  Romans  their  victories 
and  brought  to  the  vlermans  their  defeats.  To  become  a 
Christian  was  therefore  to  becnnic  a  Roman  in  sympathy — 
in  other  words,  a  traitor.  Then,  again,  the  (at  that  time) 
emphasized  ])rinciples  of  Christianity  found  but  little 
sym|iathy  in  the  nature  of  the  German.  The  lowly,  patient, 
and  humble  Jesus  was  anything  but  Iiii  idea  of  a  perfect 
manhiKMl,  A  proud,  vigorous,  belligerent,  and  successful 
individuality  was  to  him  the  only  example  worthy  of  imi- 
tation. And  when  we  turn  to  the  speculative  and  moral 
sides,  it  was  no  better.  The  preliminary  philosophical 
study  and  developracrit  of  language  necessary  to  convey 
and  receive  such  ideas — as,  for  instance,  the  doctrine  of  the 
Trinity — were  entirely  wanting,  while  the  principle  of  blood- 
revenge  for  injury  to  one's  self  or  family  was  the  German- 
heathen  correspondent  in  morals  to  that  of  brotherly  lovo 
in  Christianity.  Many  years  of  contact  with  the  Romans 
had  perhaps,  in  some  features,  softened  the  Iduntness  of 
the  opposition;  slill,  the  Franks  remained  entirely  true  to 
their  heatlienism,  and  the  only  perceivable  effect  of  this 
contact  was  an  indifferent  toler.ttion  for  Christianity  as 
"II.'  lif  ihr  lioimni  iiiBtilutions.  All  natnrtfl  conditions  were 
thus  lacking,  and  nothing  short  of  a  course  of  <'vents 
iin'ntcnfouH  in  their  nature  to  the  inindH  of  the  Frankn 
could  secure  their  conversion  ;  and  such  a  conversion  must 
and  did  establish  peculiar,  and  in  some  resi)ects  dangerous, 
relationships  to  the  eeclesiiistieal  power.  About  4ii;i  a.  d. 
the  Frankisli  king  ('lovis  took  for  his  consort  an  orthodox 
Christian,  (.'lotilda,  daughter  of  King  Chilperic  of  I5ur- 
gundy,  who  shortly  before  the  marriage  of  his  daughter 
had  been  murdered  by  his  own  brother  <tundobald,  also 
king  in  Uurgundy,  and  an  Arinn  by  i>rofession.  The 
orthodox  Christians  of  (iaul  believed  that  difference  of  creed 
was  the  cause  of  the  murder,  and  it  fired  their  souls  with 
hatred  against  (Jun<lobald.  Clovis  inherited  by  his  mar- 
riage with  Clotilda,  according  to  the  (ierman  law  of  blood- 
revenge,  the  duty  of  revenging  the  blood  of  his  father-in- 
law.  Here,  at  least,  was  one  point  of  sympathy  l)etween 
him  and  the  orthodox  inhal)ifants  of  all  (Jaul.  Clotilda 
lost  no  time  in  attenipting  by  her  persuasions  to  extend  this 
syriipatby  uri  tin*  part  of  her  consort,  but  in  vain.  Clovis 
gave  vmy  only  so  far  as  to  allow  his  first-born  son  to  re- 
ceive the  Christian  baptism.  A  few  days  afterward  the 
babe  sickened  and  died.  A  second  was  born  to  him,  and 
likewise,  through  the  persuasions  of  ('lotilda.  subjected  to 
the  ('hristian  rite.  In  live  days  tins  child  sickiMied  and 
came  near  unto  death.  It  is  dillieult  for  men  of  our  day 
and  way  of  thinking  to  represent  to  themselves  the  thoughts 
and  emotions  of  Clovis  at  this  critical  juncture.  In  allow- 
ing these  acts  he  hail  been  a  traitnr  to  the  goils  of  hi- 
fatherlanil — those  gods  who  had  rewarded  with  victory  and 
success  his  devotion  to  them,  and  who  n<»w  ])unished  his 
treason.  It  was  therefore  a  matter  of  no  small  moment 
that  this  child  n-cKVcred,  and  that  l!ie  Christian  (iod  thus 
vindicated  lumsidr  I  so  to  speak)  and  Ins  power  in  the  eyes 
of  Clovis.  TluM  aroused,  disturbed,  and  excited  in  spirit, 
the  Frank  neared  the  decisive  instant.  Tho  Alemanni,  a 
warlike  German  tribe  occupying  both  sides  of  (ho  Rhino 
from  Mayencc  to  Hale,  prcsMcd  hard  against  the  Ripuarian 
Franks,  whose  king,  Sigebert.  with  the  aid  fd"  Clovis  (be 
Salian,  prepare<l  to  meet  them  in  battle.  Th<*  conflict  took 
place  in  tho  neighborhood  of  the  jiresent  city  of  Zillpieh 
(  I'Jfl  A.  n.).  Tho  Franks  fell  by  thotisands;  complete  de- 
struction thrcaletied  tlicin.  In  this  moment  ctf  tlenpair, 
and  doul>t  in  the  power  an<1  ineliniiliou  of  th<'  gods  of  his 
own  worship  to  suve  him,  Clovis  lifted  his  eyes  to  heaven 
and  pledged  himself  by  an  oath  to  receive  the  Christian  God, 
the  (Jod  of  his  Clolilrlii.  if  that  God  would  only  prove  hia 
j'ower  and  favor  by  securing  to  him  the  victory.  Tiion, 
inspired  by  llii>  sublime  loftiness  of  this  wnger  <d'  liis  faith, 
be  jdnnget  foii-e  fTiore  into  the  lu-iif  <i\'  flw  biiflle.  tind  trniK 


The  (Jod  of  the  Christians  had  by  this  mirnrle  vindicated 
his  right  and  claim  to  the  faith,  the  devotion,  and  the 
sword  of  the  Frank:  and  the  conversion  was  complete. 
Clovis,  with  3000  of  his  followers,  received  immediately 
the  Christian  baptism  from  the  hand  of  the  bishop  Khe- 
migius  of  Rheims.  and  vowed  their  allegiance  to  the  or- 
thtiijox  Church.  The  mnnuer  of  this  conversion  was  the 
inninnhtiitfj  rcrrption  by  the  Franks  of  the  Romish-Chris- 
tian Church  ill  tM  totfifitif  as  the  In/ft/h'f/lc  orf/nn  of  the 
inriiirihfp  (lorl.  Neither  the  reasonableness  of  the  ortho- 
dox doctrine  nor  the  examples  of  its  votaries  had  produced 
this  change  in  the  Fronkish  mind,  but  tlie  Christian  God 
had  proved  himself  the  xnprn'or  Ond  of  the  universe  in  the 
miracle  of  the  victory  over  the  Alemanni.  and  had  alsn 
manifested  therein  his  t'nvnr  for  the  Franks.  And  thai 
was  enough  for  them.  Cnder  his  favor  and  by  his  power 
the  Frank  now  felt  himself  invincible  and  called  upon  to 
subline  the  world  to  his  sceptre.  But  the  Frank  knew 
nothing  of  this  God  narc  a^  jirpHcnttfl  }»f  thin  Chnvrh 
thrniufh  its  prkftthood.  This  Church  was  to  him  a  pre- 
hintnn'c  institution.  He  knew  nothing  of  its  origin  or 
development  into  its  then  existing  ecclesiastical  form.  The 
command  r>f  the  prirst  was  to  him  the  command  of  the 
Christian  God,  and  service  to  the  f'/iurrft  was  service  to 
that  (iod.  In  a  word,  thr  mnnurr  of  the  conrcrition  of  the 
Franks  to  the  Homi^h-Church  Chn'itiaiiitjf  forcstaffnl  ail 
dhtincthn  hetwten  that  Church  and  Chn'/^tianiti/.  and  bfniitd 
the  hrtprs  af  thr  Frank  for  victor)/  and  Hnrrrns  tofjcthcr  idth 
faith  in  the  indnriblc  divine povcr  of  that  Chitrrh. 

Enabled  thus,  by  their  geographical  ]>osition,  to  draw 
continually  fresh  vigor  from  the  old  Germanic  home,  legit- 
imized iioiiticaily  by  the  Roman  emperor  in  the  eyes  of  the 
Roninn-Gallie  subjects,  drawn  into  most  intimate  sympathy 
with  the  siime  through  the  bonds  of  a  common  religion,  and 
inspired  with  the  idea  of  being  the  favored  people  of  the 
invincible  (Jod.  the  Franks  rapidly  overcame  all  opposition 
on  the  part  of  other  tribes  ond  peoples,  and  at  the  dealb 
of  Clovis  (511  A.  D.)had  extended  their  kingdom  and  sove- 
reignty from  the  (Jaronne  and  the  borders  of  Peptimanla 
to  the  mouth  of  the  Scheldt,  and  from  the  Atlantic  on  Iho 
W.  to  Thuringia  on  the  E. 

4.  The  Mcrovinf/ian  Gorenimmf. — Through  the  long  years 
of  constant  warfare  and  motion  during  the  iniuiigriition  of 
the  Teutonic  peoples  the  chief  command  in  war  and  in  im- 
migration had  gradually  become  hereditary,  chiefly  because, 
in  the  absence  of  other  educational  means,  the  father  would 
most  naturally  train  up  his  own  son  to  the  dntiri  of  Ilie 
chief  command.  The  assumption  (d' a  state  of  peace  at  (he 
close  of  the  "great  wandering"  was  gradual,  and  the  ruler 
in  the  half-nomadic  war  continued  the  ruler  in  peace,  tho 
military  leader  became  the  king,  the  "Ilerzog**  became  the 
''  Kiinig."  The  first  Prankish  king  of  whom  we  have  any 
mention  was  Clodio.  while  the  second.  Merovius.  founded 
the  dynasty  which  Clovis  fixed  firmly  in  jmwer.  The  gov- 
ernment was  thus,  by  the  nature  of  its  origin,  a  monarchy 
— not  a  constitutional  or  alisolute  or  feudal  monarchy,  nor 
yet  a  military  monarchy  in  the  modern  sense  of  that  term, 
but  the  patriarchal  monarcliy  in  its  most  warlike  type. 
The  king's  court  was  the  central  point  of  the  government. 
No  distinction  was  made  between  the  king's  private  prop- 
erty and  the  state  treasury.  Tho  oflu-ers  of  his  household 
were  e.e  ojfiiio  the  liighest  officers  of  the  state,  the  ni;iji»r- 
domo  lit  their  head.  The  government  was  administciH-d 
through  tho  agents  of  the  king — ^viz.  counts  and  bishops — 
and  these  officials,  as  well  as  all  servants  and  favorites  of 
tho  monarch,  were  paid  or  rewarded  by  grants  of  land,  tho 
only  species  of  pro])erty  at  hand  in  sufficient  quantity  for 
the  purpose  at  that  stage  of  Teutonic  civilization.  Tho 
lands  thus  granted  were  already  inhabitc<l  and  cultivated 
by  II  Romish-Gallic  peasantry;  and.  since  no  distinction 
had  as  yet  arisen  lietween  public  ond  piivate  funclittns, 
the  king's  grant  of  land  transferred  the  people  dwelling 
thereon  to  the  piditical  jurisdiction  of  the  grantee — that  is, 
exempted  the  inhabitants  of  these  grants  fmni  the  inmir- 
diatc  power  of  the  king.  Of  course  such  an  economy  of 
the  treasury  must,  sooner  or  later,  result  in  the  exemption 
of  the  entire  territory  of  the  Frankish  crown  from  the  im- 
mediate power  of  the  king,  am!  raise  up  a  powerful  and 
drtiiint  n(d)ility  whiidi  he  could  not  control.  This  cause, 
taken  (o;;e(her  with  (he  conllicis  engendered  by  the  altseneo 
of  any  fixed  law  of  successi<ui  witliin  the  royal  family  itself, 
and  tho  degeneration  of  the  .^lerovingian  dynasty  through 
eontaet  with  the  decaying  Roman  world,  brought  tho 
Frankish  state,  after  aii  exislence  of  nutre  than  two  and  a 
half  centuries,  near  to  ils  dissolution. 

[).  The  i'arli>vin<iian  li>fu-m. — The  Carlovingiun  dynasty 
was  in  its  origin  the  ducal  liouse  of  the  Riptnirian  Fraidts. 
This  branch  of  the  Frankish  folk  had  remained  upon  the 
f<oil  of  the  fatherland,  and.  thoujjh  united  with  the  Salians 
in  the  coufcderacy  of  liie  l-'ninci,  had  preserved  the  Ih  r- 
manie  freslwicss  and  vig'ir.  wliiln  the  closer  conlriet  ol   the 
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latter  (the  Salians)  with  tho  decaying  Roman  world  upon 
(iallic  soil  had  [irodiiced  weakness  and  decline.     As  at  the 
close  of  the  seventh  and  tho  Ijeginning  of  the  eighth  cen- 
tury the  dissolution  of  the  Prankish  state  became  immi- 
nent, three  mighty  dukes  of  the  Carlovingian  House,  Pe- 
pin von  Lauden,  Pepin  von  Heristal,  and  Charles  Martel, 
gradually  and  sueeessively  gathered  into  their  own  hands 
all  political  power — first  in  Austrasia,  the  more  German 
half  of  tho  kingdom,  sometimes  wearing  here  the  title  of 
major-domo,  to    lend   the  show   of  legitimacy,  sometimes 
not;  and  then  in  Neustria,  the  more  Romanic  half,  where, 
having  no  ducal  authority,  the  office  of  the  major-domo 
was  always  assumed  for  the  sake  of  legalizing  their  sove- 
reignty over  their  West  Prankish  subjects.     By  the  influx 
of  this  fresh  and  vigorous  Ijcrman  element  the  process  of 
dissolution  was  cheeked  and  tho  unity  of  the  Prankish  state 
restored.     The  Carlovingian  dukes  broke  the  independent 
power  of  the  defiant  nobility;  brought  the  royal  domain 
back  to  the  ownership  of  the  Crown;  established  the  prin- 
ciple that  the  grant  of  crown-lands  meant  only  the  grant 
of  the  uso  of  the  same,  and  that  only  upon  condition  of  ser- 
vice to  the  state  ;  extended  the  boundaries  of  the  kingdom  ; 
planted  the  Church  in  new  places:  lent  their  aid  to  Boni- 
face in  the  conversion  of  the  Thuringians.  Frisians,  and  part 
of  the  Saxous;  and  successfully  defended  the   European- 
Christian  civilization  against  the  terrible  .Moslem  invasion. 
Not  until  they  had  virtually  ruled  tho  Prankish  state  for 
more  than  fifty  years,  .and  had  grounded  their  power  through 
these  mighty  achievements,  did  they  move  for  the  possession 
of  the  crown  in  their  own  name  and  right.     It  was  Pepin 
le  Bref  who  submitted  this  question  first  to  an  assembly 
of  the  magnates  of  the  kingdom,  and  then,  after  receiving 
their  approval  of  his  design,  took  one  more  step  in  the 
legitimation  of  his  title,  which,  at  the  same  time  that  it 
accomplished  most  thoroughly  its  aim,  laid  also  the  foun- 
dation for  ideas,  conceptions,  and  claims  which  from  that 
day  to  this  have  filled  the  centuries  with  intellectual  eon- 
test,  and  oft  with  bloody  warfare:  we  mean  the  appeal  of 
Pepin  to  the  Roman  pontiff  for  the  recognition  of  his  au- 
thority .as  king  of  the  Fr.anks.      Upon  the  reception  of  the 
aflirmative  reply  of  Pope   Z,acharias,  Pepin   was  crowned 
and  anointed  by  the  presiding  bishop  at  Soissons  in  Jlay 
of  7a2  A.  D.     From  this  time  forward  the  unity  of  Church 
and  State  in   the   Prankish  kingdom   became  closer  and 
closer.     The  bishops  exercised  more  and  more  of  the  func- 
tions of  political  officers  over  the  iuh.abitants  of  the  bishop- 
rics.    The  extension  of  the  kingdom  by  Pepin  and  Charle- 
magne was  at  the  same  time  a  missionary  movement  for 
the  planting  of  new  churches,  tho  establishment  of  new 
dioceses,  and  the  conversion  of  new  peoples.     At  length, 
after  the  mighty  Charlemagne  had  reduced  to  the  sway  of 
his  sceptre  all  the  territory  of  Europe,  from  the  Ebro  to"  tho 
Eider,  and  from   the  Frisian  coast  to  D.ilmatia  and  the 
southern  shores  of  Italy,  Pope  Leo  III.  set  the  crown  of 
tho  Roman  emperor  upon  his  head  in  the  church  of  St. 
Peter's  .at  the  grave  of  the  apostles,  and  the  Rom.an  peo|de 
greeted  him  as  emperor  and  Augustus  (Christmas  D,ay  of 
the  year  SOO).     With  this  it  w.as  unid  that  the  Roman- 
Christian  empire  of  Constantine  had   been  restored — re- 
stored as  the  fciiihd  r/raiit  of  Ike  Romnit  j„iiitiff  to  Charle- 
marfne.     We  do  not  believe  that  Charlemagne  himself  so 
considered  it.     lie  undoubtedly  thought  that  it  was  tho 
Romans'  way  of  acknowledging  th.at  .which  .already  existed 
independent  of  them.     This  is  clearly  seen  in  tho'fact  that 
Charlemagne  crowned  with  his  own"  hands  his  son  Louis 
the  Pious  as  his  imperial  successor,  without  any  regard  to 
the  pope.     Still,  the  manner  of  the  origin  of  the  imperial 
title  gave  a  color  and  a  moment  to  the  p.apal  assumption 
of  the  power  to  grant  and  confiscate   thrones   which  tho 
entire  Middle  Ages  did  not  shake  off.     During  the  reign 
of  Charlemagne  (7fiS--iU)  the  Prankish  state  stood  .at  the 
summit  of  its  power  and  glory.     But  the  strength  and  en- 
durance of  personal  government  always  depend  upon  the 
c;ipacity  of  the  ruler,  :ind  when   the  mighty  personality 
which  created  the  great  empire  was  no  more,  and  his  only 
surviving  son,  Louis  tho  Pious — a  character  to  wear  a  cowl, 
but  not  a  crown — sui3cceded  to  the  sovereigntv,  the  disso- 
lution began.     Tho  wealth  of  tho  Crown  ,and  tlie  powers  of 
the  state  were  squandered  upon  the  clergy,  .and  the  latter 
h:ilf  of  the  weak  monarch's  reign  was  a  constant  .scene  of 
conHict  between  his  sons  in  regard  to  the  succession.     At 
length  it  came,  after  the  father's  death  (810  A.  n.),  to  the 
comjiact  of  Verilun  between  them  (Aug.,  %i?,  A. ».),  accord- 
ing to  which  the  eldest,  Lothair,  received  It.aly,  the  beau- 
tiful Burgundi.an  lands,  the  valleys  of  the  Muiiso  and  Mo- 
selle, and  the  present  Holland,  aiid  called  after  his  name 
Lothairingia  or  Lorraine.     Louis  the  German  received  the 
more  German  portion  of  the  empire,  E.  of  Lothair's  king- 
dom :   and  Charles  the  Bald,  the  Romano-Gallic  portion, 
W.  ol  the  same.    We  may  therefore  look  upon  this  compact 
of  Verdun  as  the  birth-moment  of  tho  three  great  nation- 


alities— German,  French,  and  Italian — whose  friendships 
and  hostilities,  workings  and  interworkings,  influences  and 
refle.x  influences  upon  each  other,  have  formed  the  sub- 
stantial part  of  European  continental  history  for  the  last 
thousand  years.  Tho  peoples  out  of  whom  these  three 
great  uation.alities  were  to  be  developed  had  been  bound 
together  in  this  mighty  political  structure  of  the  Prankish 
state.  By  the  power  of  this  unity,  whose  chief  and  funda- 
mental bond  was  a  common  religion  and  a  common  Church 
they  had  succeeded  to  the  inheritance  of  all  that  was  des 
lined  to  be  of  world-historic  value  in  the  civilization  of  the 
Rom.an  world.  Amid  all  tho  wreck  and  ruin  of  the  cen- 
turies of  the  "great  wandering.''  the  Church  alone,  of  all 
institutions,  had  stood  firm,  and  now,  as  I  he  established 
religion  of  the  Prankish  empire,  it  transmitted  to  all  the 
peoples  of  this  great  state-unity  the  culture  of  the  Roman 
world,  which  it  had  aecumulat"ed  and  preserved.  In  this 
the  Prankish  state  had  accomplished  its  work  in  the  world- 
historic  plan.  The  jieoples  brought  tc;gcther  to  participate 
in  a  common  civilization  by  it  now  separate,  each  to  go 
its  own  way — each  to  develop,  supplement,  and  work  up 
in  its  own  way  that  which  it  had  received — each  to  make 
its  own  v,alid  at  the  expense  of  the  rest.  The  elements 
clash  against  each  other;  sharpen,  purify,  and  develop, 
thereby,  themselves  and  each  other;  fall  iiito  false  connec- 
tions; become  again  dissolved,  until  at  last  the  proper  af- 
finities, positions,  and  relations  begin  to  be  found,  and  the 
active,  intelligent,  and  reflected  harmony  of  the  new  time 
begins  to  apjicar.  (.Sources:  Moimmcntii  Germania  Hh- 
Irii-ica,  edited  by  Pkrtz  ;  WiETF.nsiiEiM's  Gex-hu-hle  der 
Viilkerwandeninri;  Weber'.s  Ocschichte  des  Mittdalten : 
Waitz's  Deulnehc  Vi-r/assuiirjigeschichte ;  Giesebuecht's 
Gtisrliu'htc  der  denlevhcn  Kniserzeil;  Rt'cKEUT's  Cilltlir- 
r/esehiehle  dca  deitlechen  Yolks;  GregoiioviI'S's  Gcachichte 
der  Stadi  Hum  Im  Miltclnller;  MartI-N''s  Hialoire  de  Frnilce; 
Gi'IZOt's  ffisloire  de  Cirilisniiun  en  Frnnre:  IIallAm's 
Histvrtj  nf  the  Middle  A;/cs.)  J.  W.  BuRGESS. 

Franks,  tp.  of  St.  Francis  co..  Ark.  Pop.  1906. 
Frauks'town,  post-v.  of  Douglas  co..  Col.,  on  tho  Ter- 
ritorial road  from  Diuiver  to  \cw  Mexico,  30  miles  S.  of 
lienvcr.  It  has  a  l»rewery,  hotel,  several  stores,  and  one 
weekly  newspaper.  Chief  business.  eattle-r.aising  and  dairy- 
ing. E.  II.  STfRnv,  Ed.  "  Douglas  Co.  News." 

Frank.stowii,  post-tp.  of  Blair  co..  Pa.,  3  miles  E.  of 
Hollidaysl.urg.      Pop.  L^ioS. 

Fraiik'toii,  post-v.  of  Pipe  Creek  tp.,  Madison  co.,  Ind. 
Pop.  270. 

Fraiik'town,  post-tp.  of  Washoe  co.,  Nov.    Pop.  271. 

Frauktou'u,  post-tp.  of  Northampton  co.,  Va.  Pop. 
2270. 

Fraiik'ville,  tp.  and  post-v.  of  Winneshiek  co..  la. 
Pop.  11. U. 

Fran'zensbad,  or  E'gcrbrnnnpn,  a  v.  of  Bohemia, 

in  the  county  of  Eger.  It  is  a  celebrated  balhing-plaee. 
The  waters  of  its  four  cold  mineral  springs  are  mostly  used 
for  drinking,  and  are  very  efficacious  in  scrofulous  diseases; 
;)00,0U0  bottles  are  annually  exjiorted. 

Frasca'ti,  town  of  Central  Italy,  12  miles  from  Rome. 
on  the  gl(jj)e  of  the  Alban  Hills,  and  celebrated  as  a  sum- 
mer resort.  It  was  built,  after  the  destruction  of  ancient 
Tusculum  in  1191,  on  the  ruins  of  a  villa  overgrown  with 
underwood  (/rnsclie),  whence  its  name.  The  villas  of  Aldo- 
brandini,  Piceolomini,  and  Rufinella  arc  celebrated.  Pop. 
6000. 

Fra'ser  (Alfxaxoer  Campbell),  LL.D.,  b.  at  Ardchat- 

tan,  .\rgyleshire,  Scotland,  Sept.,  1819:  educated  at  the  Uni- 
versity of  Edinburgh  :  in  lS-16  appointed  lecturer  on  men- 
tal  philosophy  in  the  New  College,  Edinburgh.  Prom  1850 
to  1857  w.is  editor  of  the  Xnrth  British  Rerieir.  succeeding 
Sir  William  Hamilton  in  the  latter  year  as  professor  of  logic 
and  metaphysics  in  the  University  of  Edinburgh,  which 
chair  he  at  present  (1S75)  retains.  Besides  many  valu- 
able contributions  to  the  Xorth  British  Beriew  and  other 
periodicals,  he  is  the  author  of  Essays  in  Philosnphii  (1856), 
Rational  Philosoph;/  (1S5S);  in  1871  he  published  a  col- 
lected edition  of  the  ]Vorl-s  of  Bishop  Berkeley,  with  disser- 
tations and  annotations;  also  the  Li/e  and  Letters  of  Bish- 
op BerJceleif,  with  an  aeeount  of  his  Philosojiht/. 

G.  C.  Simmons. 
Fraser  (Charles),  an  American  painter,  b.  in  Charles- 
ton. S.  C.  Aug.  20.  1782;  studied  law,  was  admitted  to  the 
bar,  and  practised  with  such  success  that  his  art-studies 
were  suspended.  In  1818  renounced  the  profession  of  the 
law  and  devoted  himself  to  painting.  In  the  dejiartment 
of  miniature  he  chiefly  excelled,  though  historical  subjects 
and  landscape  tempted  him.  His  po]»ularity  in  his  native 
city  was  great.  At  an  exhibition  of  his  works  held  there 
in  1857  there  were  ;J1.'>  miniatures  and  139  jiaintings  in  oil 
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of  Other  etyles.     Mr.  Frascr  was  a  man  of  letters,  as  well 
as  an  artist.     D.  iu  Charleston  Out.  h,  ISfiO. 

0.  B.  Fhotiiinoiiau. 

Fraser  (Simon),  a  gallant  Scottish  ufiicer  who  entered 
the  2d  liit^hlaudei's  in  17o7,  after  service  in  Holland; 
served  on  the  Coutiucnt  with  honor :  in  17*11  became  ma- 
jor of  the  21st  Foot,  and  received  the  various  prudes  of 
promotion  up  to  that  of  brigtidicr-geucral,  to  which  rank 
he  was  appointed  in  1770.  He  served  with  skill  and  valor 
under  Bur^oyne  in  America:  gained  un  advantage  over 
the  Americans  in  the  action  at  lluhhardton,  Vt.,  July  7. 
1777;  bore  a  prominent  part  in  the  battles  at  Stillwater, 
N.  Y.,  in  the  second  of  which  he  was  mortally*  wounded, 
and  d.  on  the  following  morning,  Oct.  S,  1777. 

Fniser  (Simox).     See  Lovat,  Loiu>. 

Fraser  River,  in  British  Columbirt,  is,  next  to  the 
Columbia  and  the  Yukon,  the  largest  American  river  full- 
ing into  the  PacifiL".  It  ri>i's  l»y  two  forks,  one  of  which 
flows  S.  E.  from  near  54°  X.  lat.  and  125^  \V.  Ion.  for  250 
miles,  while  the  other  flows  from  the  Rocky  Mountains 
(in  lat.  5:j°  25'  N.,  Ion.  118°  -Ifl'  W.).  and  reaches  the  junc- 
tion after  a  N.  W.  course  of  200  miles.  The  union  is  near 
Fort  (leorge  (about  b:i°  25'  N.  lat.,  122°  40'  \V.  Ion.).  The 
course  of  the  main  stream  is  southward  for  >*00  miles. 
Large  steamers  ascend  it  150  miles  from  its  mouth  to  Fort 
Hope,  and  at  high  water  they  can  go  12  miles  farther  up. 
Largo  sea-going  vessels  mostly  stop  at  New  Westminster, 
75  miles  from  the  (lulf  of  Georgia.  The  Fraser  Kiver  is 
chiefly  important  for  the  rich  gold-mines  along  its  banks, 
aijrl  fi)r  its  salmon  fisheries,  which  are  destined  to  become 
of  the  first  importance.  The  river  flows  throughout  a  great 
part  of  its  course  in  deep  canons,  with  a  rapid  current.  Its 
mouth  is  near  the  U.  S.  line,  on  the  (Julf  of  (leorgia.  Fra- 
ser Kiver  affords  five  species  of  salmon,  and  in  tlie  spring 
its  estuary  contains  millions  of  the  nnlnchon,  or  candle-flsh, 
a  flue  smelt  (  Thaleirhthyf  Paflfh-Hfi),  \vhich  is  very  valuable 
for  food  and  oil.  Along  its  banks  there  are  good  timber  an<l 
fur  regions  and  some  fine  grazing-lauds.  The  lower  Fraser 
Valley  is  densely  timbered. 

Fraserville,  Canada.     See  Rivi£re  du  Loup. 

Frater'nities  [from  the  Lat.  fratcrnitas,  "brother- 
hooil"],  voluntary  associations  of  men  fur  mutual  beneflt, 
benevolence,  or  pleasure.  Such  are  the  numerous  secret 
and  l)enevolent  societies,  and  in  a  large  sense  the  term  may 
include  the  orders  of  the  Church  and  the  monastic  and 
sacerdotal  congregations,  and  even  the  orders  of  knight- 
hood; also  guilds,  trades  unions,  and  the  like.  Among 
the  laity  of  the  Roman  Catholic  Church  there  are  numer- 
ous associations  called  fraternities,  soiialities,  confraterni- 
ties, arch-confraternities,  etc.,  designed  for  benevolent  or 
devotional  purposes.  ,*^omo  of  these  are  very  extensive 
and  have  many  branches,  while  others  arc  quite  local  and 
confined  to  one  parish.  (See  Fueemaso.vkv,  Oi>n  Fi:t,- 
i.ows,  1.)KITIDS,  Giii.D,  etc.) 

Fra'tres  Arva'les  [from  arvum,  a*' field"],  a  college 
of  twelve  priests  iu  ancient  Rome,  established  at  a  very 
early  period.  According  to  the  legend,  Acca  Larentia.  the 
nurse  of  Romulus,  lost  one  of  her  twelve  sons,  and  Romu- 
lus took  his  place,  and  gave  to  himself  ami  brothers  the 
name  Fratres  Arvalc^.  Tho  ofliee  of  these  priests  was  for 
life,  :ind  was  not  lost  even  i>y  exile  and  imprisonment,  while 
their  duties  were  connected  with  agriculture,  one  of  them 
being  to  celebrate  each  year,  in  May.  a  festive  ])rocession 
in  honor  of  the  gods  who  preside  over  the  liebls.  They 
cbaiited  hymns  also,  one  of  which,  contained  in  an  inscrij)- 
tion  of  A.  D.  218,  is  regardeil  as  one  of  the  earliest,  speciuiens 
of  the  Latin  language.  The  tablet  containing  the  inscrip- 
tion is  prcscrveci  in  tho  sacristy  of  St.  Peter's.  (See  Ki.ait- 
SKN,  /}f  rarm./rntr.  arrnl.,  Bonn,  ISIttJ;  Ct)ussi:s,  Ori'iincH, 
Berlin.  lH4r>;  Donaloson's  Viti-ntnitinHH,  London,  iMiO,  p. 
L'.'L':  \Voui)S\V(HtTM,  EnrlyL(ttin,\)\^.  1S5-1«8.)    11.  l>ltisi,l-:i(. 

I'>atricerii  [tho  oquivalent  of  Ft-nfrrt  Minnm^,  tho 
"  Lesser  Brethren,"  an  official  title  of  the  FraneisennH],  a 
name  given  to  certain  zealots  of  the  twelfth,  thirteeiilh. 
fourtcentii,  and  fifteenth  centuries,  who  were  originally 
Franciseans.  hut,  a'lopting  extravagantly  ascetic  habitu 
and  heretical  doctrin'-s,  they  were  condemned  in  l.*t02  by 
Bonifiice  VIII.  The  Celesllnes  and  the  Benedictines  of 
Flore  seem  to  have  led  tho  movement  at  first.  The  Fratri- 
celli  suft'ered  much  persecution,  iind  thousands  were  put  to 
death.  They  paid  almost  divine  honor"  to  Saint  FraneiH. 
and  are  accused  of  calling  tho  works  of  .Ioa<d)im  of  Flnrc 
their  everlasting  grpspel.  Tlioy  believed  in  a  new  dispen- 
sation to  take  the  |ilnee  f)f  that  of  the  New  Testament,  and 
were  distinguished  for  austerities  and  blind  aseetic  zeal. 

Frat'ta  .HaSK'o'ro,  town  of  Southern  Italy,  in  tho 
province  of  Xa[dc-s.  Its  rttpe- works  and  silk  are  celebratcfl. 
Pup.  Iii.r,87. 

Fraud  [Lat.  j'nins'\.      Fraud  of  which  the  law   takes 


cognizance  has  the  eff"cct  to  render  voidable  every  transao- 
tiou  into  which  it  enters  as  a  constituent  material  clement. 
But,  as  the  essential  qualilication  contained  in  this  state- 
ment implies,  it  is  not  every  perpetration  of  fraud  that  war- 
rants legal  interposition.  Iu  the  sphere  of  morals  all  decep- 
tive artifices  for  the  purpose  of  misleading,  every  form  of 
crafty  imposition  with  the  design  of  taking  advantage  of  a 
person's  confidence  or  credulity,  aro  reprehensible  as  viola- 
tions of  the  law  of  moral  duty.  But  the  enforcement  of 
ethical  obligations,  simply  on  account  of  their  rightful  bind- 
ing force  upon  tho  conscience,  is,  and  must  necessarily  be  lor 
obvious  reasons,  altogether  impracticable  in  courts  of  jus- 
tice. Those  forms  of  frau*lulcnt  practices,  therefore,  which 
legal  methods  aro  competent  to  examine  and  punish  must 
bo  considered  as  included  within  the  category  of  acts  fraud- 
ulent in  a  moral  sense,  but  not  coextensive  with  it.  And  yet 
the  precise  lino  of  demarcation  cannot  be  definitely  drawn, 
though  certain  general  principles  may  be  stated  upon  which 
the  distinction  essentially  dej)ends.  The  first  of  these,  and 
the  most  important,  is,  that  no  dependence  is  to  be  ])laccd 
upon  the  inherent  (quality  of  actions  without  regard  to  their 
natural  or  necessary  consequences.  The  law  considers 
tho  results,  either  actual  or  to  be  reasonably  presumed,  of 
every  act  concerning  which  question  may  arise  as  to  its 
fraudulent  character,  and  exerts  its  remedial  agency  only 
when  injury  to  individuals  or  to  the  public  welfare  has,  in 
fact,  been  occasioned  or  is  to  be  naturally  expected,  and 
then  only  in  behalf  of  the  party  whose  interests  may  bo 
prejudiced.  Moreover,  the  injury  must  consist  in  an  inter- 
ference with  some  legal  right  or  violation  of  some  legal 
duty  resulting  iu  actual  or  prcdiable  pecuniary  loss  on  the 
part  of  the  person  against  whom  the  decejition  is  practised, 
or  serious  public  detriment.  It  follows,  therefore,  as  a  de- 
duction from  this  rule,  that  the  same  act,  though  done  with 
intent  to  deceive,  may  sometimes  be  dcenieil  fraudulent 
in  law,  and  at  other  times  not  fraudulent,  while  in  a  moral 
aspect  it  would  be  fraudulent  in  all  such  cases.  Tho  dis- 
tinction drawn  in  ordinary  language  between  (Icciirr  and 
defrniKl  serves  to  illustrate,  in  some  degree,  the  diflcrcnco 
between  moral  and  legal  fraud.  Any  adequate  definition 
of  fraud  in  law  which  will  distinguish  (be  character  of  ac- 
tions considered  simply  in  themselves  is  an  impossibility. 
This  fact  has  been  so  generally  recognized  by  tho  courts 
that  the  attempt  to  frame  such  a  definition  has  been  pro- 
nounced contrary  to  the  policy  of  the  law.  It  is  none  tho 
less  true,  however,  that  there  are  numerous  classes  of  actions 
whoso  tendency  to  impair  legal  rights  is  so  uniform  and 
natural  that  they  may  be  generally  pronounced  fraudulent 
when  considered  simply  in  themselves.  But  these  can  be 
more  advantageously  enumerated  than  defined.  Another 
characteristic  of  acts  deemed  frandident  in  law  is  an  in- 
tent, either  actual  or  presumed,  to  occasion  harm  or  damage 
to  another.  The  principle  is  the  same  ns  in  morals — that  a 
wrongful  purpose  is  necessary  to  render  a  deceptive  act 
culpable.  In  a  large  class  of  cases,  however,  a  fraudulent 
intent  is  presumed  from  the  nature  of  the  transaction. 
llenco  arises  the  doetrine  of  constructive  fraud,  to  bo  here- 
after noticed.  Actual  fraud,  on  the  contrary,  consists  in 
intentional  deception,  artifice,  or  concealment,  with  the 
view  or  expectation  that  a  person  will  be  misled,  anil  the 
actual  misleading  him  to  his  injury.  Both  actual  fraud 
and  constructive  fraud  are,  with  but  few  exceptions,  with- 
in the  cognizance  of  courts  either  of  law  or  courts  of 
equity  under  the  division  of  jurisdiction  which  exists  in 
the  Knglish  and  American  systems  of  jurisprudence.  (See 
Common  Law%  Kql-itv.)  The  chief  excei)ti<m  to  equity 
jurisdiction  in  questions  of  fraud  is  in  relation  to  wills. 
Wills  of  personal  estate  are  considered  in  probate  or  sur- 
rogate courts — those  of  real  proj)erty  in  tho  common-law 
tribunals.  But  the  general  jurisdiction  of  equity  over  tho 
subject  of  fraud  is  very  comprehensive,  and  eases  of  con- 
structive fraud  particularly  are  much  more  commonly  eon- 
sidereil  in  equity  than  at  law.  The  le;;al  remedy  consists 
merely  of  an  award  of  damages  to  the  injure<l  party,  while 
the  modes  ofecjuitable  relief,  which  admit  the  setting  aside 
of  a  fraudulent  transacticni  or  the  enforcement  (d'  thespecifio 

Iierfortinmce  of  an  agreement,  are  oftenliini'S  much  nmre 
KMielicial  and  clesirable.  It  has  been  said  that  et^uity  would 
presume  the  existence  of  fraud  upon  sli^^hterevnlence than 
would  be  required  iu  courts  of  hiw,  but  this  assertion  is 
hardly  sustainable.  Tho  more  extensive  jurisdiction  of 
equity  in  eases  of  fraud  Is  to  be  attributed  especially  to  (ho 
superiority  of  its  remedial  processes.  It  will  Ihereforo  ho 
most  expedient,  in  the  further  consideration  of  this  sub- 
jei't,  to  state  only  the  body  of  prineiples  which  have  been 
established  in  etjuity,  since  they  not  only  include  lh»)se 
maintained  at  law,  but  are  still  more  exionsivc  in  scope. 

I.  ArtUnf  Frmtd. — Cases  of  this  kind  may  be  divided 
into  two  princijial  classes.  The  first  class  includes  those 
forms  of  fraud  whieb  occur  between  parties  who  me  umler 
no  legal  incapacity,  and  who  are  in  no  mutual  confidential 
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or  fiduciary  relations  with  each  other.  The  second  class 
of  frauds  embraces  those  whose  origin  is  chiefly  attributa- 
ble to  the  mental  infirmity  or  legal  disability  of  the  per- 
sons injured,  by  reason  of  which  imposition  and  deception 
may  be  more  readily  practised  than  is  usually  possible. 

1.  In  the  first  class  of  cases  it  is  only  necessary  to  have 
regard  to  the  conduct  of  those  committing  the  fraud  and  ' 
the  nature  of  the  transaction  in  which  it  occurs,  without 
reference  to  the  peculiar  condition  of  those  injured.     The 
fraud  perpetrated  may  be  cither,  as  it  is  termed  in  Latin  i 
phrase,  suf/fjestio  falsi,  the  statement  of  an  untruth,,  an  open  j 
misrepresentation,  or  suppressto  vert,  concealment  or  sup- 
pression of  the  truth. 

(a)  Sit'fjent! ft  Falsi. — There  are  various  elements  neces- 
sary in  an  actual  misrepresentation  in  order  that  it  may 
furnish  aground  of  action.     (1)  The  falsity  of  the  state-  | 
ment  must  be  known  to  the  party  making  it,  or  else  he 
must   be  justly  chargeable   with    the    possession    of    such 
knowledge.     If  he  is  perfectly  honest  in  his  belief  of  the 
truth  of  his  representation,  and  is  guilty  of  no  imprudence  ' 
or  negligence  in  making  the  statement,  he  is  not  answer-  ' 
able   for  any  injurious  consequences  that  raay  result  on 
the  theory  of  fraud,  though  the  transaction  may  perhaps 
be  set  aside  on  the  ground  of  mistake.    {See  Mistake.)    If 
his  conviction  was  formed  upon  evidence  sufficient  to  sat-  I 
isfy  a  reasonable  mind,  he  would  be  justified  in  asserting  ' 
as   a  fact  what   he  properly  deemed   to  be  such.     But  if. 
while  aware  that  his  opinion  is  founded  upon  mere  rumor, 
conjoeture,  or  trivial  testimony,  he  states  it  as  matter  of 
positive  knowledge  on  his  part,  in  order  to  induce  others  to  | 
act  upon  the  faith  of  it,  or  with  good  reason  to  suppose  '< 
that  they  will  so  act,  he  is  deemed  as  culpable  in  law  as  if 
he  actually  knew  that  he  was  giving  erroneous  information. 
The  statement,  under  such  circumstances,  of  what  one  does 
not  know  to  be  true  is  said  to  be  as  unjustifiable  as  the 
statement  of  what  one  actually  knows  to  be  false.     In  like 
mauner,  if  the  means  of  information  are  peculiarly  acces- 
sible to  the  person  making  the  representation,  and  he  is 
aware  that  his  assertion  will  lie  acted  upon,  his  failure  to  ac- 
quire the  necessary  information  may  constitute  a  fraud.  (2) 
The  statement  must  be  made  with  intent  to  influence  some  , 
person's  action,  or  upon  the  understanding  or  reasonable 
belief  that  such  a  result  is  likely  to  ensue.     In  eases  of 
this    latter  kind   the  nature  of  the   concomitant   circum- 
stances would  bo  sufficient  evidence  of  fraudulent  intent. 
If  erroneous  assertions  bo  simply  made  in  casual  conver- 
sation as  matter  of  gossip  or  common  interest,  or  if  they 
be  staged  merely  as  opinions,  or  if  no  transactions  are  con- 
templated  or    known  which  could    be    affected   by  confi- 
dence in  the  statements,  any  resulting  deception  and  loss 
constitutes  no  legal  injury.   (3)  The  misrepresentation  must 
bo  as  to  some  material  fact  constituting  an  inducement  to 
the  act  or  omission  of  the  other  party.     The  test  of  ma- 
teriality is  whether,  if  the  party  had  known  the  truth,  he 
would  have  engagt^J  in  the  transaction  by  which  loss  was 
sustained.     (4)  The  person  to  whom  the  misrepresentation 
was  made  must  rely  upon  it  as  a  motive  to  his  action,  and 
must  be  justified  in  such  reliance  upon  grounds  of  ordinary 
prudence  and  caution.     If,  notwithstanding  the  false  state- 
ments, the  pers  m  to  whom  they  are  made  relies  entirely 
upon  his  own  judgment  and  sagacity,  he  will  not  be  per- 
mitted to  maintain  an  action  on  the  ground  that  he  was 
deceived,  and  sustained  injury  in  consequence.     When  per- 
sons deal  at  *' arms'  length."  as   it  is  termed,  there  is  no 
room  for  one  to  allege  deceit  against  the  other.     Moreover, 
if  reliance  upon  the  false  representations  were  an  act  of   j 
folly,  such  as  no  sensible  man  would  have  been  guilty  of,  j 
the  courts  will  afford  no  relief.     If  the  fact  which  is  mis-  I 
stated  is  plainly  within   observation,  and  one  acts   u}ion 
faith  in  the  falsehood,  rejecting  the  evidence  of  his  own 
senses,  his  injury  is  the  result  of  his  own  wrong,  and  not  , 
of  another's.    But  if  some  examination  be  necessary  to  de-  \ 
tect  the  error,  and  the  party  to  whom  the  representation  is 
made  acts  with  ordinary  prudence,  confidence  in  the  repre- 
sentation will  not  be  unreasonable,  and  the  deceiver  will  be 
responsible.     Moreover,  if  mere   belief  be  stated  as  belief,  . 
opinion  as  opinion,  or  supposition  as  supposition,  no  per- 
son is  justified  in  acting  uj)on  it  as  if  it  were  an  expression  ; 
of  actual  truth,  and  if  he  does  must  suffer  the  consequences.  ^ 
So,  if  a  person  knows  a  representation  made  to  him  to  be  . 
false,  such  knowledge  will   prevent  any  allegation  on  his  ! 
part  of  fraudulent  deception.    (5)  The  party  deceived  must 
have  sustained  an  injury.  Wrong  without  loss  no  more  gives 
a  cause  of  action  than  loss  without  wrong.     Fraud  and 
damage  must  coexist  as  cause  and  effect.    This  rule  is,  how- 
ever, more  formal  than  substantial,  as  injury  may  be  pre-  i 
sumcd  so  far  at  least  as  to  entitle  one  to  nominal  damages. 

{l>)    Snppressio  Veri. — A  concealment  of  the  truth,   by 
reason  of  which  injury  is  occasioned,  is  not  to  be  deemed 
fraudulent  under  all  circumstances,  but  only  where  a  per-  i 
son  is  bound  in  conscience  and  duty  to  make  disclosure  in 


order  to  prevent  undue  advantage  being  taken  of  another. 
If  a  vendor  knows  that  there  are  latent  defects  in  his  goods 
of  which  the  buyer  is  not  aware,  and  that  the  consummation 
of  the  intended  purchase  would  not  be  effected  were  it  not 
for  such  a  misunderstanding,  and  the  buyer  cannot  discover 
the  defects  by  ordinary  observation,  a  failure  to  remove  the 
delusion  is  equivalent  to  an  express  misrepresentation;  but 
if  no  confidence  is  reposed  in  the  pcrs<in  making  the  con- 
cealment, the  other  party  preferring  to  trust  to  his  own  judg- 
ment, no  wrong  is  done  by  a  failure  to  reveal  a  secret 
source  of  mistake.  And  if  a  defect  be  patent  and  readily 
discoverable  upon  examination,  the  maxim  of  caveat  emptor 
will  apply,  and  a  seller  will  be  under  no  obligation  to  jiro- 
tect  a  purchaser  who  by  his  own  imprudence  fails  to  profit 
by  opportunities  of  discovery  within  his  reach.  There 
are,  moreover,  cases  in  which  a  delicate  sense  of  moral 
duty  would  prompt  to  disclosure,  while  no  similar  obliga- 
tion would  be  imposed  in  law.  If,  for  instance,  a  man 
knowing  of  the  existence  of  a  valuable  mine  upon  another's 
land,  of  which  the  latter  was  ignorant,  should  buy  the 
property  without  mentioning  this  important  fact,  his  action 
woulcl  be  deemed  justifiable.  The  same  view  would  be 
taken  in  many  forms  of  speculation  where  persons  enjoy- 
ing peculiar  facilities  for  acquiring  information  about  the 
value  of  property  buy  or  sell  without  communicating  know- 
ledge which  would  materially  modify  the  tei'ms  of  the  ne- 
gotiation. In  contracts  of  certain  kinds,  however,  the 
fullest  information  and  good  faith  is  requisite,  or  the  con- 
tract will  be  invalid.  This  is  true  in  cases  of  suretyship 
and  insurance.  Dealings  between  parties  between  whom 
fiduciary  relations  subsist  must  also  be  marked  by  the  most 
complete  confidence  and  frankness.  (For  fraudulent  war- 
ranties, see  Wahraxty.) 

2.  The  second  class  of  cases  of  actual  fraud  includes 
deceptions  rendered  possible  by  mental  infirmity  or  want 
of  ordinary  discretion  on  the  part  of  those  injured.  Per- 
sons under  such  disability  are  incapable  of  giving  that 
free  and  rational  consent  which  is  necessary  to  render  their 
acts  valid.  The  mental  aberration  may  be  so  complete  as 
entirely  to  prevent  a  legal  transaction,  as  in  cases  of  lunacy, 
idiocy,  or  dementia,  or  there  may  be  only  such  a  degree 
of  weakness  of  intellect  that  undue  influence  may  be  more 
or  less  readily  exercised  by  designing  persons.  In  in- 
stances of  this  latter  kind  dealings  which  can  be  proved  to 
have  been  conducted  with  entire  fairness  will  be  .sustained, 
but  they  will  be  subjected  to  a  careful  scrutiny,  and  the  burden 
of  proof  may  be  cast  upon  the  person  profiting  by  the  trans- 
action to  show  its  fairness.  For  similar  reasons,  if  there  be 
such  a  degree  of  drunkenness  as  to  utterly  dejirive  a  person 
of  his  reason  and  understanding,  dealings  with  him  to  his 
disadvantage  will  be  deemed  fraudulent  unless  there  is  clear 
evidence  to  the  contrary.  Acts  of  infants  and  their  con- 
tracts, except  for  necessaries,  are  judged  voidable  on  ac- 
count of  their  lack  of  reasonable  discernment  and  discre- 
tion. Similar  protection  is  afforded  to  persons  under 
duress  or  in  such  extreme  necessity  that  undue  advantage 
is  taken  of  them. 

II.  Constniftirc  Fraud. — The  peculiarity  of  this  is  that 
no  intent  to  defraud  necessarily  exists,  but  is  presumed  as 
an  inference  of  law.  Cases  under  this  head  may  be  divided 
into  three  classes.  The  first  includes  contracts  which  are 
deemed  fraudulent  as  contrary  to  public  policy  ;  the  second, 
injurious  acts  which  arise  from  some  peculiar  confidential 
or  fiduciary  relation  between  the  parties  :  while  the  third 
embraces  transactions  which  operate  Substantially  as  frauds 
upon  the  rights  of  third  persons. 

1.  The  principal  varieties  of  contracts  invalid,  as  in 
contravention  of  public  policy,  are — (1)  Marriage-brokago 
contracts,  by  which  a  person  agrees  to  give  another  a  re- 
ward if  he  will  negotiate  a  marriage  for  him.  Money 
paid  on  such  a  contract  may  be  recovered  back.  (2)  Ho- 
wards promised  for  influencing  another  person  to  make  a 
will  in  a  particular  manner.  (3)  Contracts  in  general  re- 
straint of  marriage,  because  they  are  detrimental  to  the 
general  welfare  of  society,  which  is  promoted  by  suitable 
marriages.  The  restraint  is  *' general"  when  a  person  is 
bound  not  to  marry  at  all,  or  to  marry  nobody  except  a 
particular  person  who  is  under  no  corresponding  obliga- 
tion. (4)  Contracts  in  general  restraint  of  trade,  as  tend- 
ing to  promote  monopolies  and  discourage  business  indus- 
try and  enterprise,  (o)  Various  other  contracts  founded 
upon  violations  of  public  trust  and  confidence,  as,  e.  f/., 
agreements  to  procure  the  passage  of  legislative  acts  by 
unjustifiable  means,  contracts  for  the  buying  and  selling 
of  public  offices,  agreements  for  the  composition  of  a  felony, 
wager  contracts,  usurious  contracts,  etc.  In  like  manner, 
contracts  founded  upon  corrupt  considerations  or  morai 
turpitude  are  void.  Of  this  sort  are  all  agreements  given 
to  procure  the  commission  of  a  public  crime,  or  the  omis- 
sion of  a  public  duty,  or  an  offence  against  chastity. 

2.  In  cases  of  constructive  fraud  arising  from  some  con- 
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fiJoiitial  or  fiduciary  relation  between  the  parties  tho  pecu- 
liar nature  of  tho  wrong  lies  in  its  being  an  abuse  of  con- 
liilencQ  lawfully  reposed.  Oftentimes  there  is  some  actual 
deceit  or  imposition  practised,  but  this  is  not  necessary  in 
order  that  tlie  transaction  may  be  invalidated.  A  wrong- 
ful intent  may  bo  presumed  from  the  want  of  that  perfect 
openness  and  fairness  which  tho  relation  demands.  Tho 
relations  of  the  parties  may  bo  of  various  kinds:  (1) 
Parent  and  Child. — Conveyances  by  children  to  parents 
are  subjected  to  careful  scrutiny  on  account  of  the  danger 
that  they  may  have  been  procured  by  an  untluc  exercise 
of  parental  authority.  Even  after  a  child  lias  attained  his 
majority,  the  presumption  is  that  ])ari-ntal  intiuence  con- 
tinues for  at  least  some  short  period,  and  mutual  dealings 
to  the  child's  detriment  must  be  proved  to  have  been  at- 
tended with  tiie  utmost  good  faith  or  they  will  not  bo  sus- 
tained. (2)  (f'lifinfinn  uiifi  Wtird. — A  guardian  will  not 
be  permitted  to  n-aji  any  advantage  from  dealings  with  his 
ward  until  the  intluunce  which  his  position  of  authority  gives 
him  has  entirely  ceased.  A  settlement  or  contract  favorable 
to  the  guardian  immediately  after  tho  ward  reaches  his  ma- 
jority is  looked  uj)on  with  great  distrust.  (.See  (IfAitiHAX.) 
(;i)  Att'tnu'i/  and  Client. — In  any  transactions  to  which  this 
relation  gives  rise  it  is  a  general  rule  that  the  attorney  shall 
not  gain  any  advantage  to  himself  at  tho  expense  of  his  cli- 
ent beyond  the  amount  of  his  just  and  fair  professional  com- 
pensation. (4)  PJit/sicitni  and  Pntitnt, — .Similar  principles 
prevail  in  reference  to  this  special  relation.  (,'»)  Trustee 
and  (■cftui  qnc  trnnt. — A  trustee  is  bound  imt  to  place  him- 
self in  any  position  antagonistic  to  tho  fuUilment  of  tho 
duties  of  his  trust,  and  can  derive  no  personal  benotit  to 
himself  in  the  discharge  of  such  duties.  A  purchase  by  a 
trustee  from  his  a-ntni  qne  ^•((*^  even  though  it  cannot  bo 
proved  to  Ijc  unfair,  may  bo  set  aside  at  the  hitter's  desire. 
It  is  thought  wise  to  disable  him  from  dealing  with  tho 
beneficiary  in  order  that  he  may  be  under  no  temptation  to 
profit  by  a  breach  of  trust.  (6)  l>ther  fiduciary  relations, 
as  between  principal  and  agent,  partners,  creditor  and 
surety,  etc.,  are  governed  by  similar  principles. 

'.i.  Transactions  deemed  fraudulent  because  they  unwar- 
rantably compromit  the  rights  and  interests  of  third  par- 
ties afford  ground  for  equitable  relief  on  account  of  their 
pernicious  tendency,  although  the  persons  immeiliately 
conccrncc!  may  have  acted  freely  and  willingly.  But  tho 
third  persons  who  are  injured  must  stand  in  some  ])eculiar 
relation  with  one  of  the  immediate  parties  to  tho  transac- 
tion, and  the  injury  must  be  dejjendent  upon  this  relation. 
There  are  several  classes  of  cases  to  which  this  doctrine  is 
appli<'able.  (1)  Relief  will  be  granted  in  what  are  called 
catching  bargains  with  heirs  or  expectants  during  the  life 
of  their  parents  or  other  ancestors.  Uy  bargains  of  this 
kind  are  meant  agreements  to  purchase  the  expected  inter- 
est for  a  present  sum,  and  by  such  transactions,  of  which 
the  anf'cstor  Is  ignorant,  he  is  deceived  into  leaving  his 
proj)erty  to  other  ])ersons  than  tiiosc  to  whom  he  believed 
it  would  pass.  Sales  of  expectancies  are,  in  general,  tinly 
made  by  those  who  are  improvident  and  necessitous,  and 
will  never  bo  sustainetl  unless  the  juirchaser  can  establish 
tiiat  there  was  no  fraud,  but  that  a  fair  and  adequate  eon- 
sicleration  was  given.  Upon  tho  same  principle.  yj»jW-o/**7 
bonds  given  by  heirs  and  expectants  are  set  aside.  Those 
are  securities  promising,  for  a  ])resent  loan,  to  pay  a  larger 
Bum.  exceeding  the  legal  rate  of  interest,  upon  tho  death 
of  tho  person  from  whom  the  expectancy  is  to  be  received, 
(ti)  Conveyances  to  deframl  a  party  to  a  marriage  arc  con- 
structive frauds,  as  if  either  party  to  a  marriage  contract 
should  enter  into  an  agreement  with  a  tliird  person  by 
wiiiirh  the  other  party  would  be  defrauded  of  reasonable 
cxpectati()ns.  (It)  ('onveyances  to  defraufl  uroditors  and 
purchasers  are  of  the  same  character.  (Those  aro  consid- 
ered under  the  head  of  KHArncLKNT  Convkvancks.) 

Only  an  enumeration  of  the  nioro  important  classes  of 
fraudulent  devices  can  be  ftttemptc<l.  Krauds,  as  has  been 
saifl,  are  in(init(dy  various.  Hut  this  general  rrmtinf  of  the 
leading  principli-fi  appertaining  to  tho  auliject  shows  that 
tho  jfri-<diction  of  the  courts  incases  of  this  nature  is  very 
comprehensive  and  very  salutary.  The  advanced  and  en- 
lightened dfictrines  of  equity  aro  in  furtherance  of  the 
highest  practicablL*  standard  of  morality  wliich  human 
tribunals  can  be  deemed  capable  of  adei|Ujiti-ly  t'liforcing. 
CtVMiir.v.  t'nAsK.     UKnsKh  itv  T.  \V.  I>wh;[it. 

Fraiitis,  SIfiliitO  of,  a  eelebratoil  statute,  originally 
eniH'tod  in  l'*rigliiii'l  in  the  reign  of  Charles  IF.  (1077),  for 
the  jirevcntion  of  frauds  and  perjuries,  reipiiring  the  use 
of  written  instruments  in  numy  classes  of  contracts  and 
in  tho  various  niodes  of  transfer  of  different  interests  in 
property.  'J'he  iiiipi'rrefliou  and  danger  (if  oral  testimony 
ns  an  adequate  meiins  of  ]>roof  of  tho  nature  of  past  trans- 
actions, especially  when  valuable  interests  aro  at  stake, 
renders  this  stntnto  one  of  tho  moHt  salutary  measures  of* 
legislation   in    Knglish  jurisprudence,  and  its  iniporluuoo 


has  been  so  fully  recognized  in  this  country  that  it  has 
been  substantially  re-enacted  in  nearly  every  State,  and  in 
some  of  them  its  provisions  have  been  made  still  more 
comprehensive  and  stringent.  The  difiicnlty  of  ascertain- 
ing the  exact  nature  of  certain  agreements  into  which  par- 
ties have  entered,  if  dependence  were  to  be  jilaced  chiefly  or 
entirely  upon  the  vague  and  unsatisfactory  remembrance 
of  witnesses,  \vould  prove  a  very  serious  intcrferenee  with 
the  proper  administration  of  justice,  and  would  aff"ord  an 
opportunity  and  a  powerful  temptation  to  unprincipled 
men  to  fabricate  evidence  in  the  furtherance  of  fraudulent 
designs.  The  chances  of  detection  would  be  too  meagre 
to  be  of  any  practical  value.  Where  discrepancies  in  tes- 
timony can  be  attributed  to  a  natural  forgetfulncss^  rather 
than  to  any  wrongful  intent,  discrimination  between  hon- 
est and  dishonest  claims  becomes  wellnigh  impossible. 
Moreover,  a  voi-y  slight  change  in  the  terms  of  a  stipula- 
tion has  oftentimes  a  serious  influence  upon  the  interests 
of  those  whose  rights  arc  in  controversy,  and  witnesses 
with  every  intention  to  be  accurate  would  unavoidably 
differ  in  their  accounts  of  the  same  occurrence.  AVriting 
exhibits  tho  precise  nature  of  an  agreement,  unalfected  by 
the  contrariety  of  testimony,  or  by  the  mental  reservations 
of  the  parties  concerned.  Written  documents,  moreover, 
remain  lus  a  perpetual  memorial  of  the  events  which  they 
record,  while  the  removal  of  witnesses  by  death  wouUl  not 
unfrequcntly  render  it  impossible  to  secure  the  requisite 
oral  testimony  if  this  alone  were  necessary  to  be  intro- 
duced. The  adequate  protection  of  private  rights,  there- 
fore, and  the  furtherance  of  the  remedial  operations  of  the 
courts,  render  the  requirement  of  written  evidence,  in  many 
cases,  a  necessity. 

The  scope  of  the  statute  is  very  comprehensive.  It 
includes  within  its  provisions  the  subject-matter  of  a  va- 
riety of  contracts,  and  also  transfers  of  land  by  way  of 
devise.  Certain  sections  require  writing  in  the  creation, 
assignment,  or  surrender  of  leases  ;  others  apply  to  devises ; 
others  to  declarations  and  assignments  of  trusts  (but 
these  will  be  considered  more  conveniently  under  the  speci- 
fic topics  Lease,  Will,  Trusts,  to  which  reference  may  be 
made).  The  sections  which  it  will  he  most  desirable  to  ex- 
amine in  this  connection  are  tliose  which  most  particularly 
alVcL-t  the  law  of  ordinary  contracts.  These  arc  tin-  fourth 
and  tho  seventeenth  of  the  original  Englisli  statute.  Jiy 
the  fourth  section  it  is  provided  that  "no  action  shall  be 
brought  (1)  whereby  to  charge  any  executor  or  adminis- 
trator upon  any  special  promise  to  answer  danuiges  out 
of  his  own  estate;  (2)  or  whereby  to  charge  the  defendant 
npon  any  special  promise  to  answer  for  the  debt,  default, 
or  miscarriage  of  another  person;  (3)  or  to  charge  any 
person  npon  any  agreement  made  upon  consiileration  of 
marriage;  (4)  or  upon  any  contract  for  the  sale  of  lands, 
tenements,  or  hereditaments,  or  any  interest  in  or  concern- 
ing them:  (5)  or  upon  any  agreement  that  is  not  to  bo 
performed  within  the  space  of  one  year  from  the  making 
thereof;  unless  the  agreement  njion  which  such  action 
shall  be  brought,  or  some  memorandum  or  note  thereof, 
shall  he.  in  writing  and  signed  by  the  party  to  be  ehargeil 
therewith,  or  some  other  person  thereunto  by  him  lawfully 
authorized.''  The  requirement  of  signing  which  the  statute 
imposes  is  sufficiently  complied  with  if  the  name  be  writ- 
ten in  any  \nivi  of  the  instrument  for  the  purpose  of  au- 
thenticating it.  In  some  of  the  .American  States,  how- 
ever, the  language  of  the  statute  is  not  "signed,"  but 
''subscribed;"  and  this  renders  it  necessary  that  the  sig- 
nature bo  at  tho  end  of  the  writing.  The  form  of  the 
instrument  is  immaterial.  The  object  is  to  secure  correct 
and  adequate  documentary  evidence  of  the  intent  and 
agreement  of  tho  ]iarties:  and  it  is  therefore  sufficient  if 
the  stipulations  which  are  coucurred  in  are  emliodied  in 
separate  letters  or  in  distinct  instruments,  ]irovided  tho 
contents  of  each  have  so  intimate  a  connection  with,  and 
so  evident  a  reference  to,  the  matter  contained  in  tho 
others  that  the  entire  contract  is  numifestly  ascertainable 
only  from  a  comparison  of  all  the  writings.  But  the  whole 
agreement  must  be  dodueible  from  tho  connoeted  instru- 
ments, without  its  being  necessary  to  supplement  thorn  by 
parol  declarations. 

The  statement  of  the  consideration  of  the  contract  is  re- 
quired in  Kngland  and  some  of  the  States,  but  in  others 
the  consideration  may  bo  proveil  by  extraneous  evidence. 
The  statute,  it  will  bo  noticed,  provides  that  the  signature 
of  a  properly  authorized  agent  will  bo  equally  valid  with 
that  of  the  parly  actually  interested.  Such  authority  nn»y 
bo  given  either  orally  or  by  writing,  provided  the  act  to  be 
done  dues  not  require  the  execution  »d'  a  deed  (tr  other  eon 
veyauce.  Where  tho  conveyance  must  bo  nniler  seal,  so 
must  tho  authority  be.  A  single  perwiin  may  act  as  agent  for 
both  parties  (o  the  contract,  as.  for  instance,  an  auctioneer 
or  broker,  whose  siguatunt  wilt  be  liinding  upon  either 
vendor  or  purchaser.      Tho   signature  to  tho  instrument 
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may  be  written  either  in  ink  or  in  (icnoil,  or  will  be  suf- 
ficient if  printed,  if  this  mode  of  autlicntication  is  usually 
adopted  by  the  person  to  be  charged  or  is  sufficiently  au- 
thorized bv  him.  ,     • ,  J 
Under  the  first  clause  of  the  section  it  has  been  decided 
that  if  an  executor  or  administrator  give  bonds  lor  the 
faithful  discharge  of  his  duty,  a  subsequent  promise  to  pay 
a  debt  of  the  testator  will  be  construed  as  charging  the  .as-  . 
sets  derived  from  the  testator's  estate,  and  not  the  repre- 
sentative's own  property,  so  that  no  writing  will  be  neces- 
sary.    A  promise  made  by  an  administrator  before  letters 
of  administration  are  issued  to  him  from  which  he  derives 
his  authority   is  also  not   within    the  requirement    of  the 
statute.      The    second   clause,    applying    to  promises  "to 
answer  for  the  debt,   default,  or  miscarriage  of  another, 
ncocssit.ates  the  use  of  writing  in  all  contracts  of  guaranty. 
(The  rules  upon  this  subject  will  be  considered  under  the 
special  title  UiiAnANTY.)     The  third  clause,  referring  to 
"promises  made  in  consideration  of  marriage,"  is  held  to 
apply  to  promises  of  settlement,  advancement,    or  other 
provision  in  anticipation  of  marriage,  but  not  to  promises 
to  marry,  which  may  therefore  be  made  orally,  unless  they 
fall  within  the  fiftli  clause  referred  to  below.     The  writ- 
ten promise,  to  be  enforceable,  must  be  effectually  opera- 
tive in  inducing  the  claimant  under  it  to  enter  into  the 
marriage  contract.      Hence,  when  a  father  made  a  written 
promise  of  advancement  to  his  daughter  in  case  she  was 
married  to  a  particular  person,  but  the  intended  husband 
did  not  know  of  the  promise,  nor  act  upon  the  faith  of  it 
in  marrying  her,  he  was  not  allowed  to  enforce  the  promise. 
The  fou'rth°elause,  concerning  contracts  for  the  sale  of  real 
estate  or  any  interest  therein,  does  not  require  writing  in 
the  sale  of  crops  or  annual  industrial  products.     If,  how- 
ever, the  sale  is  of  standing  trees  or  products  not  the  result 
of  annual  cultivation,  the  better  opinion  is  that  the  case 
falls  within  the  statute.    When  both  land  and  its  products 
are  sold  to  the  same  individual,  the  entire  contract  must  be 
in  writing.    A  mere  license  to  use  hand  does  not  create  any 
legal  interest  in  the  property,  and  need  not  bo  written  to  be 
valid,  though  in  sueli  case  it  is  in  general  revocable  at  will. 
The  fifth  clause  relates  to  "  agreements  that  are  not  to  be 
performed  within  the  space  of  one  year  from  the  making 
thereof."     Under  this  provision  it  is  not  necessary  that  an 
oral  agreement  be  actually  fulfilled  within  the  limits  of  a 
year  from  the  time  when  it  was  made  in  order  to  be  sus- 
tainable, but  only  that  it  be  cap.able  of  fulfilment  within 
that  period  in  the  contempUation  of  the  parties  when  they 
enter  into  the  stipulations.     The  actual  result  may  show 
that  the  anticipations  were  unrealized,  but  the  validity  of 
the  engagement,  though  it  be  unwritten,  is  in  nowise  im- 
paired. 

The  other  section  of  the  statute  which  especially  relates 
to  ordinary  contracts^viz.  the  seventeenth — provides  that 
"  no  contract  for  the  sale  of  any  goods,  w.ares,  or  mer- 
ch.andise  for  the  price  of  £10  sterling  or  upwards,  shall  be 
allowed  to  be  good  except  the  buyer  shall  accept  part  of 
the  goods  so  sold,  and  actually  receive  the  same,  or  give 
something  in  earnest  to  bind  the  bargain  or  in  part  pay- 
ment, or  that  some  note  or  memorandum  in  writing  of  the 
said  bargain  be  made  and  signed   by  the  parties  to   be 
charged  by  such  contract,  or  their  agents  thereunto  lawfully 
authorized."     In  the  statutes  of  the  American  States  the 
principal  alteration  made  in  these  terms  is  by  the  specifica- 
tion of  a  different  sum  of  money.    The  sum  generally  estab- 
lished is  fifty-dolUars,  but  in  some  of  the  States  it  is  thirty 
dollars  or  forty  dollars.    This  section  is  distinguished  from 
any  others  contained  in  the  statute  by  authorizing  various 
modes  of  giving  validity  to  contracts  besides  the  single 
method  of  writing.     This  diversity  is  established  on  ac- 
count of  the  comparatively  greater  frequency  with  which 
contracts  for  the  sale  of  goods  arc  made,  and  on  account 
of  the  great  inconvenience  that  would  ensue  if  formal  and 
precise  agreements  were  alw.ays  necessary  to  be  prepared 
to  effectuate  such  ordinary  transfers.     There  is.  however, 
this  disadv.antage — that  by  dispensing  with  the  requirement 
of  writing  in  every  case  the  difficulty  of  proving  the  terms 
of  many  contracts  is  much  increased  ;  but  the  greater  fa- 
cility with  which  business  operations  may  be  conducted  is 
deemed    amply  compensatory   for   this   defect.     The  first 
mode  mentioned  by  which  the  sale  may  he  rendered  valid 
is  by  delivery  and  acceptance  of  the  goods.     Both  these 
prerequisites"  .are   absolutely  essential    in  the  absence  of 
writing  or   part   pavment.     A   mere    expression    of  final 
agreement   to  the   terms  of    the  sale  of  specific  chattels 
is  not,  as  in  ordinary  transactions  of  the  kind,  sufficient 
to  impose  a  liability  upon  the  purchaser.  The  delivery  may 
he  either  actual  or  constructive.     Constructive  delivery  oc- 
curs when  means  of  readily  taking  pcssession  of  the  goods 
are  given  to   the  purchaser,  which  he  may  exercise  in  ex- 
elusion  of  the  vendor's  claim.     Thus,  the  delivery  of  a  key 
giving  access  to  a  warehouse  in  which  the  mercbandisc  is 


deposited  is  equivalent  to  a  complete  transfer  of  possession. 
The  same  purpose  ie  accomplished  by  giving  an  order  upon 
a  bailee  of  the  goods,  which  the  bailee  accepts.  The  de- 
livery of  an  integral  part  of  the  articles  sold  is  virtually  a 
delivery  of  the  whole.  Acceptance  on  the  part  of  the 
buyer  must  be  manifested  by  a  suitable  act.  It  is  thought 
by  some  that  there  are  two  acceptances — one.  to  satisfy  the 
statute  of  frauds;  the  other,  to  preclude  the  purchaser 
from  objecting  that  the  goods  did  not  correspond  with  the 
statute.  Accordingly,  the  former  acceptance  might  have 
been  made,  while  the  purchaser  might  be  still  able  to  re- 
turn the  goods,  on  the  special  ground  that  they  did  not  com- 
ply with  the  contract.  As  a  second  method  of  binding 
tli'e  bargain,  earnest  may  be  given.  Earnest  is  a  token  or 
pledge  passing  between  the  parties  by  way  of  evidence  or 
ratification  of  the  sale.  The  article  given  must  have  some 
appreciable  value,  even  though  this  be  quite  insignificant. 
A  chip  or  pebble  would  be  inadequate,  while  a  cent  or  a 
ring  would  suffice.  The  effect  of  earnest  is  to  impose  upon 
the  seller  an  obligation  to  retain  the  goods  subject  to  the 
demand  of  the  purchaser:  but  the  latter  must  pay  thepur- 
chasc-monev  upon  obtaining  delivery.  The  giving  of  earn- 
est was  a  common  practice  in  the  early  history  of  English 
law,  but  it  has  now  fallen  into  general  desuetude.  Thirdly, 
part  payment  mav  be  made.  This  has  the  same  effect  as 
the  giving  of  earnest.  There  must  be  an  actual  trunster 
of  a  portion  of  the  price  agreed  upon,  since  the  liquidation 
of  a  former  debt  as  a  part  of  the  consideration  for  the  sale 
willnotbesuflicicnt.  Fourthly,  the  agreement  or  some  note 
or  memorandum  thereof  must  be  in  writing.  The  principles 
applying  when  this  mode  of  authenticating  the  contract  is 
adopted  have  been  already  considered. 

It  has  been  much  questioned  whether  executory  con- 
tracts for  the  sale  of  goods  which  were  not  in  existence  in 
the  form  contemplated  by  the  parties  at  the  time  when  the 
agreement  was  made  arc  within  the  statute  of  frauds.  It 
is°  now,  however,  generally  settled,  contrary  to  the  rule 
formerly  prevailing,  that  such  contracts,  if  they  have  ref- 
erence substantially  to  a  sale  of  chattels,  even  though  these 
must  necessarily  be  fabricated  out  of  certain  materials 
before  delivery  "can  be  made,  are  within  the  statute,  and 
must  consequently  be  in  writing.  But  if  the  contract  is 
essentially  for  the  performance  of  work  and  labor  about 
certain  chattels,  the  requirements  of  the  statute  have  no 
application.  ,         ,  , 

Courts  of  equity,  as  wetl  as  courts  of  law,  are  bound  to 
comply  with  and  enforce  the  provisions  of  the  statute  of 
frauds".  But  where  strict  compliance  would  produce  hard- 
ship and  iniustice,  as  sometimes  proves  to  be  the  case, 
courts  of  equity  have  power  to  grant  special  relict,  even 
thouo-h  the  precise  letter  of  the  law  be  violated.  Thus,  it 
a  contract  which  ought  to  h.ave  been  in  writing  is  fully  set 
forth  in  the  bill  of  the  plaintiff  in  equity,  and  is  confessed 
by  the  answer  of  the  defendant,  it  will  be  enforced,  since 
there  can  be  no  danger  of  the  commission  of  fraud,  and 
th.-  defendant  may  be  deemed  to  have  waived  his  right  of 
defence  under  the  statute  by  failing  to  urge  it.  If., "«';>'- 
ever,  he  adduces  and  maintains  such  a  defence,  it  will  be 
effectual  to  protect  him  against  the  plaintiff's  claim.  In 
like  manner,  specific  performance  of  an  oral  contract  will 
he  decreed  if  it  has  been  partly  carried  into  execution. 
This  principle  is  established  because  a  different  rule  would 
enable  fraudulent  designs  to  be  consummated,  which  it  was 
the  design  of  the  statute  to  prohibit.  But  the  part  per- 
formance must  be  something  more  than  the  part  payment 
of  the  price.  Moreover,  the  act  must  be  done  solely  witti 
a  view  to  the  performance  of  the  agreement.  An  illustra- 
tion of  such  a  part  performance  would  be  the  act  of  mak- 
ina  improvements  upon  land  by  a  purchaser  in  pursuance 
of  an  oral  contract  for  its  purchase.  A  still  further  excep- 
tion to  the  statute  is  where  an  agreement  is  intended  by 
the  parties  to  be  reduced  to  writing  in  the  appropriate 
manner,  but  this  is  prevented  by  the^ fraud  or  cunning 
shrewdness  of  one  of  the  parties.  Equity  follows  tl. 
spirit  of  the  statute  by  preventing  the  commission 
fraud  wherever  it  is  possible.  (See  Specific  Pekfoum- 
ANCE.)         George  Chase.     REyisED  bv  T.  W.  Dwight. 

Fraud'ulent  Convey'ance,  a  conveyance  the  oliject, 
tendency,  or  effect  of  which  is  to  defraud  another  not  a 
party  to  such  conveyance,  or  the  inteii  of  wh  ch  is  o 
Lvoi'd  some  debt  or  duty  due  by  or  incumbent  on  the  parly 
makin.'  it.  Such  conveyances  are  declared  invalid  by 
two  famous  English  statutes,  which  have  been  re-enacted 
throughout  the  U.  S.  with  substantially  the  same  provis- 
ions. Bv  one  of  these,  passed  in  the  thirteenth  year  of 
the  rcio-n  of  Queen  Elizabeth  (1571).  and  commonly  re- 
ferre'l  to  as  the  statute  13  Eliz.  ch.  5,  all  fraudulent  con- 
yeyances,  gifts,  or  alienations  of  lands  or  goods  whereby 
creditor,  might  be  in  any  wise  disturbed,  hindered  de- 
layed, or  defrauded  of  their  just  rights,  are  rendered  ut- 
te'rlyvoid:  but  the  act  does  not  extend  to  any  estate  or 
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interest  in  lands  on  ffood  consideration,  and  bona  Jide  coti' 
veycd  to  any  person  not  havin;?  notice  of  such  fraud. 

The  points  di'siTvin;;  partieular  attention  in  the  pro- 
visions of  this  a'.-L  are — tliat  it  a]>plit's  to  chattels  as  well 
as  to  lands;  that  it  protects  only  the  intercst^i  of  defrauded 
creditors;  and  that  the  exception  refers  only  to  laiufn  con- 
veyed upon  **  good  Cftnsideration  "  and  to  a  "bona  fide*' 
grantee.  Both  these  latter  ehiiracteristics  are  necessary 
to  the  conveyance  to  ren  ler  it  not  fraudulent,  and  if  there 
were  only  a  •*  f^ood  consiileration  "  or  a  "  bona  fide  "  trans- 
fer, the  privilege  of  the  exception  would  not  ho  availahle, 
and  creditors  niij^ht  ini]»cach  and  overthrr)w  tho  convey- 
ance, liy  a  ^ood  consideration,  as  the  phrase  is  here 
used,  is  intended  every  kind  of  consi'leration  known  to 
the  law,  whether  it  belong  to  the  class  more  specifically 
termed  "  good "  or  meritorious  considerations,  by  which 
is  meant  motives  of  natural  affection  founded  on  rela- 
tionship, or  to  the  class  known  as  valuable  considera- 
tions, which  include  every  mode  of  pecuniary  return  for 
a  promise  or  grant.  If,  therefore,  there  bo  an  actual 
fraudulent  intent  in  making  a  cnnveyanee,  and  this  be 
known  to  the  grantee,  so  that  he  liecomes  a  participant 
in  the  wrong  eoininitted,  it  is  inimsiteriiil.  as  regards  the 
validity  of  tlie  conveyance,  that  there  was  an  adequate  con- 
sideration, even  of  a  pecuniary  nature.  Tho  fraud  would 
be  fatal,  liut  if  the  purchaser  for  a  viiluable  consideration 
acted  innocently,  under  tho  influence  of  an  honest  belief  that 
the  convey  an  i;e  was  unobjectionable,  his  right  to  theprojierty 
would  be  superior  to  the  claims  of  creditors.  But  questions 
of  most  importance  and  difliculty  have  arisen  under  the 
statute  in  regard  to  the  effect  of  voluntary  conveyances,  by 
which  is  meant,  in  a  legal  sense,  those  whicli  are  intended 
as  mere  gifts  or  arc  made  merely  upon  meritorious  con- 
siilerations  of  natural  lovo  and  affection.  Tho  principle  is 
maintained  in  law,  as  well  as  in  the  sphere  of  morals,  that 
"  a  man  must  bo  just  before  he  is  generous:"  and  if  one 
under  a  burden  of  indebtedness  disposes  of  the  property, 
wliich  ought  to  be  used  in  satisfying  tho  claims  of  his 
creditors,  in  gratuities  to  his  relatives  or  friends,  a  fraud- 
ulent intent  is  im])uted  to  him  as  a  necessary  presumption, 
without  the  need  of  jiositive  proof.  But  if  the  property 
transferred  were  in  no  way  essential  to  the  maintenance  of 
the  debtor's  full  solvency,  the  conveyance  would,  according 
to  the  prevailing  opinion,  be  sustained.  A  person,  for  in- 
stance, might  jiossess  ample  moans  to  discharge  all  his  ob- 
ligations after  bestowing  a  portion  of  his  property  in  gifts 
upon  others,  and  the  conveyance  would  then  be  deemed 
valid,  as  involving  no  reasonable  implication  of  dishonest 
intention.  To  impose  any  prohibition  upon  those  whoso 
debts  bear  but  a  small  proportion  to  their  actual  i-esources, 
preventing  them  from  rlisposing  of  at  least  a  part  of  tho 
surplus  in  voluntary  conveyances  if  they  so  desired,  would 
be  manifestly  unjust,  since  the  rights  of  creditors  would 
receive,  without  such  a  rule,  full  an'l  adequate  jirotection, 
to  which  alone  they  are  entitled.  It  has  been  decided  in 
Enghmd  that  a  voluntary  conveyance  is  not  fraudulent 
nnless  it  transfer  property  which  might  be  taken  in  execu- 
tion for  tho  payment  of  debts,  since  otherwise  creditors 
receive  no  injury.  This  doctrine  has  been  somewhat  con- 
troverted in  this  country,  though  it  has  nevertheless  been 
generally  sustained.      However,    if   tho   law   of   tho  State 

f»crmits  property  which  cannot  bo  taken  on  an  e.rerntion  to 
ic  seized  by  some  other  process  for  tho  payment  of  debts, 
it  would  be  a  fraud  upon  creditors  to  withdraw  it  from 
their  reacli.  When  tho  gratuitous  disposition  of  ]»roperty 
is  injurious  to  subsequent  rather  than  antecedent  creditors, 
the  presuinj)tion  of  a  fraudulent  purpose  is  not  so  readily 
entertained.  If  it  were  j)roved  that  such  an  act  formed  a 
part  of  a  preconceived  scheme  to  incur  indebtdlne.ss  after 
the  means  of  payment  had  been  i)estowed  u)ion  others,  tho 
conveyance  woubl  justly  bo  invalidated.  liut  in  the  ab- 
Honcc  of  such  evidence  no  conclusion  could  be  fairly  drawn, 
from  the  mere  circumstance  of  a  gift  to  a  wife,  child,  or 
friend  which  was  not  at  the  time  preju'lii-iai  to  the  in- 
terests of  any  other  perstms.  that  the  transfer  was  made  in 
the  prosecution  rtf  a  fraudulent  ])urpose. 

Tlic  second  statute  against  fraudulent  conveyances  is 
known  as  the  statute  27  Eliz.  eh.  4,  enacted  in  ir>8.5.  It 
enacts  that  tlie  eonvcyanee  of  any  interest  in  lands  for  tho 
intent  and  purpose  tu  defraud  iind  ileeeive  subse([uent  Aoim 
fulv  purvhttHftH  of  tho  lands  for  a  good  consiileration  shall 
be  utterly  void.  This  aet  differs  from  tho  previous  one  in 
applying  simply  to  lands,  and  In  protecting  tho  interests 
of  purchasers  instcacl  of  creditors:  but  it  contains  similar 
provisions  declaring  tin*  valiility  of  any  previous  eonvey- 
anee  if  it  be  upon  valuable  consideration  and  to  a  htnut  fide 
purchaser.  It  has  been  adjudged  in  England,  in  the  in- 
terpretation of  this  statute,  that  if  the  prevlouH  conveyance 
be  voluntary,  it  is  void  as  to  a  subsequent  purtduiser.  ev(Mi 
though  he  had  notice  bet'ore  he  received  his  iletd  that  fiuch 
a  conveyance  had   been   made.      This  doctrine   has    beon 


generally  rejected  in  the  courts  of  tho  U.  S.  as  inequitable, 
and  the  principle  adopted  that  the  receipt  of  notice  gives 
a  person  intending  to  purchase  ample  opportunity  to  pro- 
tect his  own  interests,  and  if  he  is  guilty  of  imprudence  in 
accepting  the  conveyance  ho  ought  to  receive  no  assistance 
from  tho  courts.  This  seems  the  better  doctrine.  Under 
both  statutes  voluntary  conveyances  arc  never  set  aside  as 
between  tho  immediate  parties,  but  only  in  favor  of  cred- 
itors or  purchasers. 

Gkou(;f.  Chasr.     Rr:viSKD  nv  T.  W.  Dwif:nT. 

Fraun'lioffir,  von  (Joskpii).  b.  at  Ptraubing,  Bavaria, 
Mar,  6,  17S7,  was  brought  u]t  to  liis  father's  trade  as  a 
glass-worker,  but  studied  optics,  astronomy,  and  mathe- 
matics, and  in  iSOti  became  a  director  of  the  mathematical 
institute  of  Munich.  In  ISl.S  he  observed,  measured,  and 
described  with  admirable  fidelity  the  dark  lines  of  the  solar 
spectrum,  called  Fraunhofer's  lines,  first  noticed  by  Wollas- 
tou  in  1S02  (sec  S('i:critos(tH'K).and  in  ISl"  was  a«iinitted  to 
the  Academy  of  Sciences,  Munich.  He  was  a  partner  in  the 
manufactory  of  optical  apparatus  at  Benedict-Beuren,  which 
in  1819  was  removed  to  Munich.  He  made  many  improve- 
ments in  fine  glass-making,  in  dioptric  instruments,  and  in 
the  machinery  for  the  manufacture  and  finishing  of  lenses; 
made  the  noble  refracting  telescope  of  the  Dorpat  Observa- 
tory; in  \'f>'2'.\  became  professor  and  director  of  the  Cabinet 
of  Physics,  Munich.     D,  at  Munich  June  7,  1826. 

Frau'stadt,  town  of  Prussia,  province  of  Poscn.  has  a 
largo  corn  and  cattle  trade.     Pop.  651  j. 

Frax'in,  or  Pa'viin,  CieUisOio.  a  fluorescent  glucoside 
found  in  tho  bark  of  the  ash  (/■'/■<(../» kx  r.rc<lniiii),  in  the 
horse-chestnut  with  a;scu!in,  and  in  some  other  barks.  It 
is  sparingly  soluble  in  cold  water.  Its  very  dilute  solu- 
tion exhibits  by  daylight  a  beautiful  blue-green  fluores- 
cence. Dilute  sulphuric  acid  converts  it  into  fraxetin  and 
glucose.  C.  F.  CuAxnLKU. 

Fray  Ben'tos,  town  of  Uruguay,  South  America,  on 
the  left  bank  of  the  Uruguay,  is  noteworthy  as  one  of  tho 
prineijial  [places  for  the  manufacture  of  meat-extract,  to 
which  industry  it  owes  its  foundation  a  few  years  ago  and 
itw  present  prosperity.      Pop.  :!0U0. 

FraxiueUla,  the  DictftmiuiH  nlhu^  or  D!ctamtmn  Fr(u-i- 
uf/f't.  called  b:istard  dittany,  an  aromatic  European  herb 
which  is  sometimes  raised  in  gardens.  It  abounds  in  vol- 
atile oil  to  such  an  extent  that  in  warm,  still  weather  the 
air  becomes  charged  with  an  inflammable  vapor.  This 
phenomenon  is  best  shown  by  enclosing  the  plant  in  a  box 
or  Wardian  case.     Tho  plant  belongs  to  the  order  Kutaceie. 

Frazee'  (John'),  an  American  sculptor,  b.  in  Rahway. 
X.  J..  July  IS,  1790;  commenced  business  as  a  stone-cutler 
in  New  Brunswick  1814;  later  opened  a  marble-yard  on 
Broadway,  N.  Y.  From  ISl'.ttill  1S2;'.  his  work  was  chiefly 
in  mantlepieees  and  monuments.  His  first  bust,  a  head  of 
.luhn  Wells,  was  executed  in  1 82-1.  He  subsequently  mailo 
busts  of  Chief-Justice  Marshall.  Dr.  Bowditcb.  Daniel 
Webster,  Gen.  Jackson.  Jidin  Jay.  Judges  Story  and  Pres- 
cott.  Crawford  the  sculptor  took  his  first  lessons  in  statu- 
ary from  Frazee  and  his  partner  Launitz.  D.  at  New  Bed- 
ford. Mass.,  Mar.  .'i.  1S62.  U.  B.  FuoTinxtJiiAM. 

Fra'zer,  tp.  of  Colleton  co..  S.  C.     i'op.  S27. 

Fra'zcysburg,  })Ost-v.  of  Jackson  tp..  Muskingum  eo.. 
0.,  on  tlie  Pittsburg  Cincinnati  and  St.  Louis  R.  K.,  I'.t 
miles  X.  E.  i.f  Columbus.     Poji.  .12.1. 

Fra'zier's  Farm,  Halllo  of,  June  30,  1802.  Con- 
tinuing its  retreat  towards  the  James,  the  Army  of  tho 
Potomac  had,  by  the  morning  of  June  '^0.  I8r)2.  crossed 
the  White  Oak  Swamp;  the  extreme  advance  hail,  indeed, 
reached  the  river,  while  the  artillery  was  parked  on  Mal- 
viTU  Hill.  Closely  following  eame'the  Confederate  army 
in  two  cfdumns,  commanded  by  Jaeksori  nnd  Eongstreet  ; 
the  former  following  direct  by  way  of  White  Oak  Swamp, 
while  the  latter,  making  a  detour  of  the  swamp,  hust.-ned 
forward  to  intercept  the  retreating  army,  the  tw<i  wings  to 
unite  upon  Jackson's  emerging  from  the  White  Oak  Swamp. 
To  prevent  thisunioij  was  McClellan's  lirst  concern.  liOav- 
ing  Franklin  with  the  divisions  of  Smith  and  Rii-bardson 
aiHl  Naglee's  brigade,  the  artillery  under  the  direehon  of 
Capt.  Ayres  to  guard  tho  passage  of  the  .Mvanip.  he  liur- 
ried  the  remuin<ler  of  his  army,  with  its  (rain,  along  tho 
Quaker  road  to  the  .lames.  By  dayligbl.  Jacks.tn.  having 
repaired  the  (Jrapevine  bri.lge  noross  the  ChiekahtMniny  in 
his  front,  renunied  pursuit,  arriving  at  White  Oak  Creek 
by  noon,  to  firol  (he  bri-lge  iicross  the  creek  and  marsh  also 
destroyed.  Altemptiuc  to  puss  by  the  ordinary  crossing,  ho 
was  preveiifrd  by  the  tire  of  the  balterieH  im  the  opposite 
side,  nnd  all  his  elTorls  to  foroe  a  passage  nt  this  point  wero 
sueeosHfully  repulsed.  EonRStreet  meantime,  by  his  i\f'- 
tour.  had  lt:inke.l  Ihe  swiiiup,  ami  moved  nipiflly  along  the 
New  Markr-t  rou.I.  biscting  at  right  angles  the  Quaker 
rou'I.  by  which  I;ilf' r  M.-'Melbm  was  parsing,  arriving  about 
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noon  within  a  mile  of  the  junction  of  the  two  roads  ;  which 
point  he  discovered  to  be  occupied  by  the  bnion  forces.    Bj 
.'aining  possession  of  this  important  point   he  would  cut 
The  retreating  army  in  two;  and.  though  Jackson  had  not 
been  heard  from,  the  latter  determined  to  attack.     Ihe 
Union  line  was  formed  at  right  angles  with  the  J«ew  Mar- 
ket road,  in  front  of  the  Quaker  road.     JlcCall  s  division 
of  Pennsvlvania  Reserves  held  the  point  of  intersection  ; 
Sumner  in  the  rear  and  to  the  left  of  McCall ;  Hooker  on 
the  left  and  in  advance  of  Sumner;  on  McCall  s  right  was 
Kearney's  division.     Longstreefs  own  division  formed  the 
ri.'ht  of  the  Confederate  line;  that  of  A.  P.  Hill  the  left- 
alt  under  Longstreet.     At  3  r.  M.  Longstreet  attacked  the 
left  of  McCall's  division,  which  hereupon  changed  front, 
and  a  vigorous  fight  of  two  hours'  duration  ensued,  McCall 
huldino- his  position.      Meanwhile,  desperate  assaults  were 
made  upon  the  Union  batteries  on  the  right  and  centre, 
which  were  as  often   repulsed ;    but  flually,   by  a  deter- 
mined charge,  tho  5Jth  and  OOth  Virginia  regiments  suc- 
ceeded in  capturing  Randall's  battery  after  a  desperate 
hand-to-hand  tight  with  the  supporting  regiment.     A  re- 
newed effort  upon  McCall's  left  meanwhile  had  succeeded 
in  turning  that  Hank,  but  the  Confederates,  following  up 
their  success,  were  taken  in  turn  by  a  flank  fire  from  Hooker, 
driving   them    across    Sumner's    front    and    on    McCall's 
centre,    which,  with   the  right,  remained  finshaken ;    and 
Hooker  and  Kcarnev.  now  advancing,  recovered  part  of  the 
ground  lost  and  repelled  further  attempts,  which  were  con- 
tinued till  a  late  hour  of  the  night.     J.ackson  had  during 
all  this  time  been  within  sound  of  the  battle,  but  all  his 
efforts  to  cross  the  m.arsh  and  creek  were  repelled;  and 
the  battle  was  fought  on  the  Confederate  side  by  the  di- 
visions of  Longstreet  and  A.  P.  Hill.     Immediately  after 
the  close  of  the  fight  tho  Union  troops  resumed  their  re- 
treat, together  with  Franklin's  force,  and  by  morning  of 
the  next  day  the  whole  army  had  arrived  and  were  in  posi- 
tion at  Malvern  Hill,  and  communication  with  the  James 
ensured.    The  Union  loss  in  this  action,  which  is  also  known 
as  (ilendale  and  New  Market  Cross-roads,  was  about  1800 
in  killed  .and  wounded;  the  Confederate  loss  about  2000. 
Fre'co,  tp.  of  Ouachita  co.,  Ark.     Pop.  SOS. 
Frederi'ca,  post-v.  in  South  Murderkill  hundred,  Kent 
CO.,  Del.,  1?)  miles  S.  of  Dover.     Pop.  5SS. 

Frederi'cia,  town  of  Denmark,  in  Jutland,  at  the  en- 
trance of  the  Little  Belt.  It  Is  fortified,  and  has  consider- 
able m.anut'acturcs  of  tobacco.     Pop.  71S6. 

Fred'erick,  county  of  Maryland,  extending  from  Penn- 
sylvania to  the  Potomac  River.  Area,  642  square  miles. 
On  the  W.  is  the  South  Mountain,  and  the  Catoctin  range 
breaks  the  surface  of'  tho  county,  the  soil  of  which  is  very 
fertile.  Limestone,  copper,  marble,  and  iron  are  abun- 
dant. Live-stock,  grain,  tobacco,  woo!,  and  hay  arc  staple 
products.  Flour,  cooperage,  leather,  carri.iges,  saddlery, 
cigars,  metallic  w.ares,  clothing,  furniture,  etc.  are  among 
the  manufactures.  It  is  traversed  by  the  Baltimore  and 
Ohio  and  other  railroads.  Cap.  Frederick.  Pop.  47,572. 
Frederick,  the  most  northern  county  of  Virginia, 
bounded  on  the  N.  E.  and  N.  W.  by  West  Virginia.  Area, 
37S  square  miles.  It  is  a  part  of  the  fertile  Valley  of  Vir- 
ginia, and  is  broken  by  mountains.  Grain  is  extensively 
produced.  Flour  is  the  principal  article  of  manufacture. 
It  is  traversed  by  the  Winchester  and  Strasburg  R.  E.  Cap. 
Winchester.     Pop.  16,596. 

Frederick,  tp.  and  post-v.  of  Schuyler  co.,  III.,  on  the 
Illinois  River  and  the  Rockford  Rock  Island  and  St.  Louis 
R.  R.,  i  miles  N.  of  Beardstown.  Coal  is  found  in.the  vi- 
cinity.    Pop.  of  V.  669  ;  of  tp.  956. 

Frederick,  post-tp.  of  Montgomery  co.,  Pa.,  on  a 
branch  of  the  Philadelphia  and  Reading  R.  R.  Pop.  1818. 
Frederick  I.,  emperor  of  Germany.  After  Henry  IV., 
emperor  of  the  Holy  Roman  Empire,  had  been  thoroughly 
humiliated  by  Pope  Gregory  VII.  in  the  celebrated  snow- 
covered  courtyard  of  Canossa.  he  determined  upon  sur- 
rounding himself  with  a  new  and  reliable  set  of  followers. 
In  pursuance  of  this  policy  he  created  Count  Frederick  von 
Curea  duke  of  Suabia,  and  at  the  same  time  bestowed 
upon  him  the  hand  of  his  daughter  Agnes.  Von  BUren 
shortly  after  removed  his  castle  to  the  summit  of  a  moun- 
tain named  Hohen  Stauffen,  and  was  thenceforth  alw.ays 
called  by  that  name,  though  his  family  was  also  known  by 
the  name  of  Weiblingen,  from  the  castle  Weibling— a  name 
which  was  changed  subsequently  by  tho  Italians  into 
Ghibelline.  When  Henry  IV.  died,  Frederick  served  Henry 
V.  with  the  same  fidelity.  Upon  the  death  of  the  latter 
emperor  the  Salio  line  of  German  emperors  became  extinct, 
and  a  new  election  was  ordered.  Frederick  was  an  appli- 
cant for  the  crown,  but  his  haughty  manner  set  the  electors 
against  him,  and  Lothair  of  Saxony  was  elected.  Upon 
Lothair's  death,  which  followed  soon  after  his  election,  Con- 


rad von  Hohenstauffen,  duke  of  Franeonia  and  brother  of 
Frederick,  was  elected  king  of  Germany,  but  he  was  never 
crowned  emperor  by  the  pope.     In  1147,  when  Bernard 
of   Clairvaux  started  the   second  great    crusade,   Conrad 
w.as,  after  a  long  resistance,  induced  to  join  it,  and  took 
with  him  his  nephew  Frederick  (b.  1121),  son  of  Frederick 
of  Suabia,  whose  merits  made  themselves  so  apparent  to 
Conrad  that  after  his  return  from  the  crusade,  and  when  he 
felt  his  end  approaching,  he  recommended  his  nephew  to 
the  German  electors  as  his  successor.  Frederick  Barbarossa 
(so  named  on  account  of   his  red  beard)  was  thirty-one 
years  old  when  the  German  princes  elected  him  their  king. 
He  at  once  restored  the  Guelphic  duke,  Henry  the  Lion, 
to  his  dukedom  of  Bavaria,  of  which  Conrad  had  dispos- 
sessed him,  and  having  brought  order  into  all  the  political 
affairs  of  Germany,  went  to  his  Lombardian  possessions, 
where  the  larger  cities  had  raised  various  disturbances. 
Frederick  speedily  restored  order,  and  having  proceeded  to 
Rome,  was  there  crowned  emperor  of  the  Holy  Roman  Em- 
pire in  1155  by  Pope  Adrian  IV.    He  was  in  the  zenith  of 
his  glory  when  he  returned  to  Germany  from  this  first  expe- 
dition. "Literature,  art,  and  sciences  now  began  to  flourish 
in  Germany,  under  Frederick's  fostering  care,  as  they  had 
never  flourished  before.     The  cities  of  Lombardy,  however, 
did  not  leave  him  long  rest,  and  even  the  destruction  of 
Milan  by  Frederick  on  his  second  expedition  did  not  succeed 
in  suppressing  the  spirit  of  revolt.    Supported  by  the  pope, 
Alexander  III.,  three  more  insurrections  took  place,  and 
when  Frederick  for  the  fifth  time  entered  Italy  to  subdue 
his  refractory  subjects,  he  was  terribly  beaten  at  the  battle 
of  Legnano  (11^6)-     II<=  *'>'^"  '"'^^''  peace  with  the  jiopc, 
whose^influence  was  suiireme  with  the  people  of  Lombardy, 
and  hastened  back  to  Germany  to  punish  Henry  the  Lion, 
who  had,  forgetful  of  all  Frederick's  past  generosity,  refused 
to  accompany  him  on  that  fifth  expedition,  and  had  thus 
virtually  brought  about  its  disastrous  end.     This  was  the 
beo-inniug  of  the  endless  conflicts  between  the  Ghibellines 
(Frederick's  party)  and  the  Guelphs  (the  party  of  Duke 
Henry).     Henry  was  dispossessed  of  all  his  lands,  and  re- 
tired to  the  court  of  his  father-in-law,  Henry  II.  of  Eng- 
land.    His  two  dukedoms,  Bavaria  and  Saxony,  were  di- 
vided into  smaller  parcels  among  the  emperor's  friends, 
and  thus  Frederick  put  an   end  to  the  overbearing  rule 
of  the  great  German  dukes  and  made  the  imperial  rule 
supreme  in  Germany.     He  now  went  once  more  to  Italy, 
but  this  time  in  peace,  and  was  everywhere  received  in 
triumph.     His  son  Henry  was  crowned  king  of  Lombardy 
(1186),  and  married  to  Constance,  the  heiress  of  the  crown 
of  the  Two  Sicilies.     Upon  his  return  Frederick  organized 
the  great  crusade,  in  which  Richard  Cceur  de  Lion  also 
took  such  prominent  part.     The  unhappy  conclusion   of 
that  crusade  he  was  fortunately  spared  witnessing.     While 
advancing  in   triumph  at  the  head   of   his  troops,  after 
having  stormed  and  taken  the  capital  of  tho  sultan  of 
Credij^he  was  drowned  in  attempting  to  cross  the  Calycad- 
nus,  June  10,  1190,  or,  as  some  say,  d.  of  a  fever. 

A.  E.  Kroeger. 

Frederick  II.  of  Germany,  b.  at  Jesi,  in  the  March 
of  Anoona,  Dec.  26,  1194.  He  was  the  son  of  Henry  VI., 
and  though  elected  king  of  the  Romans  in  1190  and  king 
of  Naples  and  Sicilv  in  1209,  and  though  duke  of  Suabia 
by  inheritance,  he  did  not  succeed  to  the  imperial  crown 
until  1215,  when,  bv  the  aid  of  the  Ghibellines  and  Inno- 
cent III.,  his  guardian,  he  successfully  asserted  his  claim 
against  Otho  IV.,  promising  the  pope  to  go  at  once  upon  a 
crusade;  but  his  long  delay  caused  him  much  trouble  with 
the  popes,  and  the  failure  of  his  first  two  expeditions  caused 
him  to  be  twice  excommunicated;  and  though  at  last  he 
spent  fifteen  years  in  the  Holy  Land  in  successful  warfare, 
taking  Jerusalem  (1229)  and'  crowning  himself  king,  he 
was  never  forgiven,  and  after  his  return  was  twice  more 
excommunicated,  and  was  involved  in  lifelong  wars  in- 
cited by  the  popes.  D.  at  Fiorenzuola  Dec.  13,  1250. 
Frederick  III.  of  Germany.  This  title  is  sometimes 
to  the  duke  of  .\ustria,  elected  emperor  in  1314,  who 
with   Louis   IV.  from  1325   to 


given  1 

reigned   as  joint  emperor 

his  death.  Jan.  13.  1330.  Bv  others  he  is  reckoned  as  a 
kin"  of  Germany,  but  not  an  emperor.  The  Frederick  III. 
of  history  was  a  son  of  Ernst,  duke  of  Styria  and  Carin- 
thia,  b.  it  Innspruck  Dec.  23.  1415;  in  1440  was  elected 
emperor.  He  reigned  fiftv-three  years,  the  longest  German 
reio-n,  but  this  period  was  one  of  almost  continual  civil 
ware.  The  emperor  was  a  man  of  virtue,  fond  of  learning 
and  quiet,  and  in  spite  of  tho  confusions  of  his  rcign  man- 
aged to  strengthen  greatly  his  own  family,  which  for  almost 
400  years  retained  the  imperial  dignity,  and  which  still 
bears  sw.ay  in  Austria.     D.  at  Linz  Aug.  19.  144.5. 

Frederick  I.,  the  first  king  of  Prussia,  '^is  ').  at 
Koni<.sberg  July  22,  1657  ;  succeeded  his  father,  Frederick 
William  the  Great,  as  elector  of  Prussia,  with  tho  title  ot 
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Frederick  III.,  in  IGSS.  Deformed  and  feeble  from  in- 
fancy, his  training  was  slighted,  but  on  coming  to  power 
he  declared  null  the  will  of  his  father,  by  which  his  half- 
brothers  received  a  part  of  his  inheritance,  and  thereafter 
by  skilful  diplomacy  greatly  strengthened  his  influence  in 
foreign  parts,  at  the  same  time  enriching  his  treasury  with 
foreign  gold,  obtained  by  tho  lending  of  troops,  and  from 
time  to  time  enlarging  his  boundaries  at  tho  expense  of 
small  neighboring  states.  In  1701,  with  the  purchased 
consent  of  tho  emperor,  ho  took  the  title  of  king.  lie  main- 
tained a  splendid  court,  and  was  personally  popular,  though 
his  excessive  taxation  was  a  grievous  burden  to  tho  people. 
D.  at  Berlin  Feb.  '2b,  17i:i. 

Frederick  II.,  called  the  Great,  king  of  Prussia 
from  1710  to  17Sfl,  was  b.  Jan.  24,  1712.  His  father,  Fred- 
erick Williiim  L,  was  a  rough,  narrow-minded  despot, 
subject  to  fits  of  senseless  frenzy,  and  spending  Iiis  time 
on  the  parade-ground,  where  ho  displayed  no  other  talents 
than  those  of  a  drill-.=ergcant,  or  in  the  smoking-room, 
where  he  more  than  once  was  taken  in  by  diplomatists  who 
condescended  to  flatter  his  coarseness.  Tho  queen,  .Sophie 
Dorothea,  a  H;inovorian  princess  and  sister  to  George  TI. 
of  Kngiand.  was  a  hidy  of  refinement  and  education,  ratbrr 
than  of  talent  an<I  character:  siio  suiTered  immensely  from 
the  violence  of  her  husband,  but,  although  she  was  with- 
out power,  she  was  not  without  dignity.  By  her  and 
by  his  earliest  surroundings  a  taste  for  poetry  and  music 
was  awakened  in  Frederick,  and  in  after  years  this  taste, 
strengthened  by  a  natural  t:xlcnt,  grew  into  a  passion;  bo 
played  the  flute  with  great  skill  an(l  delicacy,  and  his  verses, 
although  without  poetic  merit,  wore  not  without  spirit.  But 
this  passion  brought  him  into  dangerous  colIiKi<)ns  with  tho 
father,  who  despised  poetry  ami  music  as  much  as  tho  son 
abhorred  drilling  and  smoking.  IIo  was  repeatedly  ex- 
posed to  the  harshest  treatment,  and  at  last  he  determined 
to  Hce  to  his  uncle,  (leorge  11..  but  the  plan  was  discovered  : 
one  of  his  helpers,  Keith,  escaped,  but  the  other,  Katt.  was 
beheaded,  and  he  was  draggetl  to  th'3  window  himself  to 
look  at  the  execution.  It  was  indeed  the  king's  idea  to 
have  the  prince  sentenced  to  death,  and  only  tho  interfer- 
ence of  the  kings  of  Sweden  and  Poland  saved  his  life. 
He  was  pardoned  at  last,  but  he  was  placed  in  a  somewhat 
subordinate  po-^ition  in  tho  civil  administration,  and  was 
shortly  after  married  ngninst  his  will  to  Kli/.abcth  Christine, 
princess  of  Brunswick-Bcvcrn.  Kuppin  and  Klieimsberg 
were  then  given  him  for  support  and  residence.  During 
his  residence  at  Rheimsbcrg.  however  (from  1734  to  1740), 
he  succeeded  in  somewhat  mitigating  his  father's  wrath  by 
the  administrative  talent,  tho  sense  of  order  and  economy, 
and  the  spirit  of  enterprise  ho  evinced;  and  his  intimate 
correspondence  with  Voltaire,  his  curious  book  against 
Macchiavclli,  and  liis  talents  for  entertaining  and  charming 
people  whf)  visited  hlni  drew  the  eyes  of  Europe  on  him. 

On  May  31,  1710,  Frederick  William  I.  died,  leaving  to 
his  son  a  weU-furnishcd  treasury  and  an  army  of  70,000 
men  ready  fur  battle.  Shortly  after,  the  emperor,  Charles 
VI.,  also  died,  and,  according  to  tho  Pragmatic  Sanction, 
hii'  daugbfer.  Maria  Theresa,  succeeded  to  all  his  posses- 
sions. But  in  Dec,  1710,  Frederick  marched  his  army 
into  Silesia,  anrl  witliout  any  declaration  of  war  seized  this 
whole  province  of  tho  .Austrian  empire.  At  MoUwitz,  his 
first  battle,  ho  fled,  believing  all  to  be  lost,  but  his  generals 
gained  a  brilliant  victory,  and  tiio  ridicule  which  by  this 
curious  opening  of  his  military  career  lie  threw  over  his 
own  name  lie  very  soon  silenceil  by  giving  proofs  of  a  most 
decided  military  talent.  The  rapidity  of  his  movements, 
the  decisiveness  of  his  actions,  amazed  his  adversaries,  and 
after  the  victory  at  Chotusitz  he  kept  Silesia  by  the  Peace 
of  Breslau  (1712).  Two  years  after,  however,  he  had  to 
figlit  again  for  liis  con(piost,  but  his  victories  at  Hohon- 
friedborg,  Sorr,  Hennersdorf.  and  Kesselsdorf  compelled 
Austria  onco  more  to  leave  Silesia  a  Prussian  possession 
by  the  Peace  of  Dresden  (1746).  This  seemingly  so  un- 
provoked attack  on  Austria  has  often  been  denomiccil  as  a 
mere  robbery,  but  the  House  of  llohenzollcrn  had  old  claims 
on  certain  parts  of  Silesia,  and  the  negotiations  which  tiio 
late  emperor  had  carried  on  concerning  a  renunciation  of 
these  claims  and  a  compensation  in  some  other  place  lotdo'd 
very  much  like  mere  Hhifls.  But  tlio  king  of  Prussia  could 
by  no  means  suffer  himself  t(»  be  Hlit,dited  in  that  way.  The 
kingdom  of  Prussia  was  only  forly  years  old,  and  conj- 
prised  only  2,000.000  inhabitants  ;  it  was  recognized  by  the 
other  European  powers  with  a  smile  rather  than  with  re- 
spect, ami  the  king  had  to  vindicate  his  position  with  au- 
dacity or  to  give  it  up  entirely.  There  was  hardiv  any- 
thing to  blame  in  Frederick's  proceedings  with  respect  "to 
Silesia,  and,  on  the  whole,  he  was  as  far  from  being  a  moral 
monster  as  from  being  a  moral  ideal.  It  is  true  ho  seofl'ed 
at  religion,  and  the  liberality  witli  which  he  received  and 
trcatecl  the  Austrian  IM-otcstant  immiijrants  was  tiic  result  ' 
of  r^-Ii'^ous  indin"<'rcnre.  worldly  pnidencn,  nnd  perhapt 
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some  humane  sympathy.  It  is  also  true  ho  laughed  at  mo- 
rality, anil  no  falsehood,  no  trick,  was  too  low  for  him  when 
it  w.as  useful ;  his  hirelings  stole  by  help  of  false  keys  docu- 
ments for  him  from  tho  royal  archives  in  Dresden.  But  ho 
had,  nevertheless,  in  certain  relations  astrong  sense  of  duty, 
and  as  far  as  this  sense  went  ho  discharged  his  duties  with 
an  energy  and  honesty  which  command  respect.  His  rela- 
tions to  his  own  subjects  show  fpiile  another  man  than  his  re- 
lations to  foreign  courts  exhibit.  From  the  documents  stolen 
in  Dresden.  Frederick  learne<l  that  there  existed  an  alliance 
between  Austria,  Saxony,  and  Russia,  apjiarently  for  the 
purpose  of  humiliating  Prussia.  He  immediately  threw 
his  army  into  Saxony  (Aug.,  17;>ri),and  thus  began  the  fa- 
mous Seven  Years'  war,  in  which  France  and  Sweden  joined 
the  allies,  and  England  was  the  only  power  which  sided 
with  Frederick.  Austrian,  Saxon,  and  French  armies  en- 
tered his  country  from  the  S.  The  Swedes  took  his  cities 
and  closed  his  ports  to  the  N..  and  from  the  E.  the  Russian 
hordes  penetrated  into  the  heart  of  his  kingdom,  plundered 
his  capital,  devastated  and  burnt  his  cities,  murdered  and 
massacred  everywhere.  He  won  great  victories  at  Prague, 
Rossbach,  Zorndorf.  Torgau,  and  Freiberg,  but  he  also  suf- 
fered great  reverses  of  fortune  at  Hochkirch  and  Kuners- 
dorf,  and  tho  circle  of  his  enemies  was  dra^vn  closer  and 
closer  upon  him.  Still,  to  tho  very  last  his  energy  was  un- 
wearied, his  perseverance  unbroken,  his  resources  unex- 
hausted, and  by  the  Peace  of  llubertsburg  (17fiJi)  he  yielded 
not  an  incli  of  his  land  to  his  enemies ;  on  the  contrary,  ho 
secured  to  Prussia  the  final  possession  of  Silesia  anil  a  re- 
spectable jtlaco  in  the  political  system  of  Europe.  Indeed, 
all  Europe  was  filled  with  his  praise.  He  conquered  his 
advers.aries  as  much  by  the  admiration  he  compelled  them 
to  feel  for  him  as  by  his  real  talents ;  and  his  friends  rcj)re- 
sented  him  as  a  prey  for  his  neighbors'  rapacity,  as  tho 
champion  of  tho  Protestant  religion,  as  a  martyr  f^or  free- 
dom, as  a  hero.  But  tliere  was  nothing  heroic  in  this  dis- 
ciple of  Voltaire,  who  always  carried  ])oison  in  his  waist- 
coat pocket,  except  perhaps  that  heroism  of  despair  which 
even  egotism  is  capable  of.  In  a  hero  there  must  be  a  pos- 
itive idea,  but  there  was  no  other  idea  in  Frederick  tho 
Great  than  his  own  //  and  that  which  alono  can  reconcile 
us  to  his  enormous  egotism  is  that  ho  never  separated  him- 
self from  his  people.  He  would  probably  never  havo  bought 
tlie  happiness  of  his  subjects  by  sacrificing  himself,  but  as 
little  would  ho  ever  have  secured  his  own  interests  by  sac- 
rificing the  welfare  of  his  subjects. 

Tho  whole  character  of  Frederick's  government  shows, 
however,  that  he  understood  tho  relation  between  himself 
and  his  people  only  as  a  relation  between  king  and  subjects. 
That  these  subjects  were  a  people,  a  nation,  he  had  no  idea 
of.  IIo  wished  tho  Prussians  to  be  better  educated  and  be- 
come more  enlightened,  but  only  because  he  believed  that 
thereby  they  would  become  I)etter  subjects.  He  wished 
Bcienco  and  art  to  flourish  in  his  kingdom,  but  only  because 
it  would  spread  new  splendor  around  tho  king.  The  won- 
derful progress  which  German  civilization  made  in  his  time 
through  Kant  and  Goethe  he  despised;  he  imported  his 
philosophers  and  poets  from  France,  and  what  was  German 
ho  did  not  and  would  not  understand.  All  his  own  writ- 
inp;s  are  in  French.  This  entire  ignorance  of  certain  ideas 
which  in  oiirdays  phiy  the  most  prominent  parts  in  politics 
explains  many  actions  of  PVoderick  tho  (treat  which  other- 
wise would  bo  without  any  excuse  nt  all;  as,  for  instance, 
his  participation  in  the  first  division  of  Poland  in  1772. 
1I(!  did  not  uiulerstanil  that  in  history  the  dismemberiTu-nt 
of  a  nation  corresponds  to  a  murder  in  individual  life.  Ho 
no  doubt  considered  tho  division  as  the  easiest,  most  sen- 
sible, and  most  businesslike  solution  of  adiflicult  and  dan- 
gerous problem,  and  of  course  this  view  was  to  some  extent 
promoted  by  the  circumstance  that  tho  solution  was  ndvan- 
tagcotis  to  himself.  Ho  incurred,  hmvcver.  great  odium, 
even  among  his  contemporaries,  for  his  action  in  this  ease, 
and  traits  of  his  private  life  and  of  his  diplonuitic  nego- 
tiations utterly  dis[)araging  of  his  character  were  cirenhited 
with  great  malignity.  He  had  fallen  behind  his  time;  bo 
soon  fell  even  behind  himself.  His  quick  and  refined  sen- 
sibility of  former  days  became  capricious,  his  energy  rest- 
less, his  wit  coarse,  his  contempt  and  suspicion  more  cyni- 
cal; at  last  a  kind  of  stupor  seenietl  to  jietrify  liim.  He  d. 
.Aug.  17.  I7Sn,  flitting  full  dressed  in  his  flcld-ehair  nlono 
in  (he  room.  Ci.kmkns  Pktkusk.s, 

Frederick  Charles  \icliolns,  Firi.n- Marshal 
PiMXri:,  b.  at  Berlin  Mar.  20.  IS'JS,  a  nephew  of  tho 
emperor  AVilliam  of  Germany:  was  educated  nt  Bonn; 
entered  the  army  in  youth:  served  with  distinction  in 
Sleswick  (ISO!);  had  an  Important  share  in  tho  victory  of 
Sadowa  f  isfifO.  where  he  displayed  great  energy  and  skill ; 
commanded  Iho  second  German  army  (consisting  of  six 
nrmy-corp^,  with  snmi'  2i'0.000  men  and  AOO  guns)  in  the 
Franco-German  war;  had  command  in  Ihe  «iieuc-nperations 
against  Met/, ;  after  the  surrender  was  made  a  firhl-mnrshnl. 


306 


FREDERICK  WILLIAM— FREDERICKSBURG,  BATTLE  OF. 


and  afterwards  dispersed  the  army  of  the  Loire  in  a  six 
weeks'  camjjaign. 

Frederick  William  (the  Great),  eleventh  elector  of 
Brandenburg,  b.  Fel).  0,  102(1,  succeeded  his  father,  George 
William,  in  16-tO,  and  found  bis  dominions  in  a  deplorable 
state  of  ruin,  caused  by  the  ravages  of  the  Thirty  Years' 
war  and  by  the  misrule  of  his  predecessors :  made  an  ad- 
vantageous peace  with  Sweden  (164S);  reorganized  the 
army;  joined  Sweden  against  the  Poles  in  1655,  and  freed 
Brandenburg  from  the  Polish  sovereignty,  and  was  himself 
recognized  as  sovereign  of  Prussia  (1663) ;  took  a  leading 
part  (1072-73)  in  the  war  with  Louis  XIV.,  and  Louis  hav- 
ing induced  the  Swedes  to  invade  Prussia,  the  elector  routed 
them  at  Fehrbcllin  (.June  18,  1075),  and  by  1079  had  ex- 
pelled them  from  Prussia  and  Pomcrania,  but  by  the  treaty 
of  St. -Germain  gave  up  a  large  part  of  his  conquest  in  ex- 
change for  French  gold.  In  1085  he  greatly  enriched  his 
provinces  by  offering  an  asylum  to  the  French  Protestants. 
The  last  years  of  his  reign  were  devoted  to  the  development 
of  the  material  prosperity  of  his  territories.  D.  at  Potsdam 
Apr.  29,  1688. 

Frederick  William  I.,  king  of  Prussia,  h.  at  Berlin 
Aug.  15,  loss,  succeeded  his  father,  Frederick  I.,  in  1713. 
lie  maintained  a  great  standing  army  and  a  full  treasury; 
forced  the  surrender  of  a  large  part  of  Swedish  Pomcrania 
to  his  sw.ay,  but  paid  for  it  from  his  treasury  (1720)  ;  abol- 
ished feudal  tenures  (1717);  was  often  cruel  and  unjust,  as 
in  the  treatment  of  bis  son,  the  future  Frederick  the  Great ; 
had  a  whimsical  passion  for  forming  a  guard  of  giant  sol- 
diers, for  whom  he  found  giant  wives.  His  character  was 
unamialjle  and  full  of  apparent  contradictions,  and  the 
ruling  purpose  of  his  life,  to  all  appearance,  was  the  assu- 
rance of  the  future  greatness  of  his  own  family  through  the 
military  and  material  greatness  of  Prussia.  D.  at  Pots- 
dam May  31,  1740. 

Frederick  William  II.,  king  of  Prussia,  b.  Sept.  25, 
1744,  succeeded  his  uncle,  Frederick  the  Great,  in  1780,  and 
by  a  natural  reaction  from  the  enforced  severity  of  his  pre- 
vious life  entered  upon  a  course  of  immoderate  luxury.  The 
trans-Rbenish  provinces  were  lost  to  the  French  republic 
in  1795,  but  his  share  in  the  second  and  third  partitions  of 
Poland  (1793-95)  largely  extended  his  sway.  His  extrav- 
agance and  tyranny  were  offset  by  legal  reforms  and  the 
encouragement  of  Prussian  industries.     D.  Nov.  16,  1797. 

Frederick  William  III.  of  Prussia,  b.  Aug.  3,1770, 
succeeded  his  father,  Frederick  William  11.,  in  1797;  un- 
dertook at  once  the  reform  of  the  atjuscs  of  his  father's 
reign,  and  by  treaties  increased  his  dominions.  He  kept 
the  peace  with  N.apoleon,  but  having  exchanged  Franconia 
for  Hanover,  which  w.as  ceded  to  him  by  the  French  (1805), 
he  was  involved  with  England,  and  felt  com]>elled  to  de- 
mand neutrality  of  Napoleon.  The  latter  fell  upon  him,  and 
the  battles  of  Jena,  Auersladt,  Eylau,  .and  Friedland,  fol- 
lowed by  the  Peace  of  Tilsit  (ISO"),  made  Prussia  virtually 
a  French  province,  and  reduced  it  to  half  its  former  extent ; 
but  thorough  political  reforms,  the  abolition  of  serfdom,  the 
sale  of  royal  domains  and  of  church  property,  and  the  re- 
organization of  the  army,  went  far  toward"  making  the 
calamity  of  Prussia  a  great  blessing.  In  the  Russian  in- 
vasion of  1812  the  Prussian  contingent  was  very  wisely 
allowed  to  escape  unharmed  by  Diebitseh  ;  and  in  1813  the 
^Var  of  Liberation  from  the  French  was  inaugurated;  the 
battles  of  Liitzcn,  Bautzen,  Lcipsic,  and  Bricnne,  and  the  oc- 
cupation of  Paris  by  the  allies  followed,  and  Prussia  became 
more  powerful  than  ever  before,  chiefly  at  the  expense  of 
Saxony.  At  Waterloo  the  Prussian  army  too  performed  a 
most  important  part.  In  the  closing  years  of  his  reign  a 
conservative  policy  was  adopted.     1).  June  7,  1S40. 

Frederick  William  IV.  of  Prussia,  h.  Oct.  15.  1795, 
was  carefully  cducatcti;  served  in  the  wars  against  Napo- 
leon, and  was  exceedingly  popular  in  early  iife.  In  1S40 
he  succeeded  his  father,  Frederick  William  III.,  and  by  his 
reactionary  policy  disappointed  the  high  hopes  whicli  had 
been  indulged  regarding  him.  The  affairs  of  the  ZoUverein 
(established  1819)  were  so  managed  as  to  increase  Prussian 
influence,  and  internal  improvements  were  pushed  forward, 
but  in  1S41  the  king  refused  the  request  of  the  estates  for  a 
constitution,  and  repeatedly  dcclnred  that  the  estates  should 
be  convened  only  at  his  own  will,  and  then  only  as  .an  ad- 
visory body,  with  no  legislative  power.  The  revolution  of 
184S  followed,  but  the  victories  of  the  .army  gave  the  king 
confidence,  and  in  place  of  the  constitutions  proposed  by 
the  revolutionists,  he  promulgated  one  of  his  own  and  dis- 
solved the  popular  assembly.  In  1849  he  declined  the  im- 
perial crown  tendered  him  by  the  Frankfort  Diet.  In  1S5S 
he  became  insane,  and  d.  J.a'n.  21,  1861. 

Frederick  William,  crown  prince  of  Germany  and 
Prussia,  b.  near  Potsdam  Oct.  IS,  1831,  son  of  the  jircscnt 
emperor,  William  I.,  was  educated  at  Kcinigsberg  ;  married 
in  1S5S  the  eldest  daughter  of  Queen  Victoria;  entered  the 


military  service  in  early  life ;  bore  an  important  part  in 
the  Austro-Prussiiin  war  of  1866.  in  which  he  commanded 
the  second  army,  numbering  some  125,000.  Luring  the 
F'ranco-Prussian  war  he  led  the  third  army,  which  con- 
sisted of  about  200,000  men  and  500  guns  ;  won  the  victo- 
ries of  Weissenburg  and  V.'iirth,  and  bore  a  distinguished 
part  in  the  succeeding  events  of  that  war.  He  has  the  rank 
of  general  tield-marshal  and  general  inspector  in  the  Ger- 
man army. 

Frederick  City,  cap.  of  Frederick  co.,  Md.,  is  situated 
in  a  rich  and  fertile  valley  on  the  Baltimore  and  Ohio  R.  R., 
which  connects  it  with  the  cities  of  Washington  and  Balti- 
more, also  with  Pennsylvania  and  the  West.  It  lies  within 
3  miles  of  the  Monocacy  battle-field,  and  12  miles  from  the 
battle-field  of  South  Mountain.  The  Confederate  army, 
under  Gen.  Robert  E.  Lee,  occu]iied  Frederick  City  for  six 
days  from  Sept.  B,  1S02,  and  on  the  12th  of  the  s.am'e  month 
the  Union  army,  under  Gen.  McClellan,  entered  and  oc- 
cupied the  city.  On  July  9,  1804,  it  was  again  occupied 
by  the  Confederate  army,  under  Gen.  Jub.il  Early,  who 
demanded  and  received  as  a  r.ansom  from  her  citizens 
S200,000.  The  remains  of  Francis  S.  Key,  a  native  of 
Frederick  county,  and  the  author  of  The  Star-Sjnnigled 
Bnuucv,  are  buried  in  the  cemetery  adjoining  the  city,  and 
the  body  of  Roger  B.  Taney,  late  chief-justice  of  tlie  Su- 
premo Court  of  the  U.  S.,  is  interred  in  the  old  graveyard 
belonging  to  the  Catholic  church  of  Frederick  City.  Bar- 
bara Frietchie,  the  good  old  dame  who  has  been  immor- 
talized in  verse  by  the  poet  Whittier,  is  buried  in  the  same 
cemetery  with  Francis  S.  Key,  and  not  far  from  the  spot 
where  his  remains  repose.  Frederick  City  is  noted  for  its 
good  health,  its  pure  mountain-air.  and  the  excellent 
quality  of  its  water.  It  has  4  national  and  2  State  banks, 
the  deaf  and  dumb  institute  of  jMaryland,  2  colleges,  2 
female  seminaries,  public  schools,  12  churches,  3  foundries, 
one  fruit  and  vegetable  canning  establishment,  which  in 
the  busy  season  affords  employment  for  500  hands ;  3 
planing  mills,  4  large  tanneries,  (5  hotels,  3  newspapers,  2 
fire  insur.ance  companies,  3  brick  manufactories,  fine  dry- 
goods,  grocery,  and  drug  stores,  gas  and  water  works,  3 
tire  companies,  temperance  and  Christian  associations,  Ma- 
sonic, Odd  Fellows,  Improved  Order  of  Red  Men,  Harri- 
gari,  and  Knights  of  Pythias  lodges;  10  turnpikes  into 
the  city,  2  coach-factories,  2  flour-mills,  1  nunnery,  1 
novitiate,  and  a  new,  very  large,  and  magnificent  city  hall. 
Pop.  of  city,  8526  :  of  tp.,  exclusive  of  city,  3378. 

CnARLKS  Cole,  En.  "The  MAuvLANn  Union." 
Frcd'crickshurg,  post-v.  of  Posey  tp.,  Washington 
CO.,  Ind.     Pop.  IGO. 
Fredericksburg, post-tp.  of  Cbickas.aweo.,  la.  P.  611. 
Fredericksbur:;,  a  v.  of  Salem  tp.,  Warren  co.,  0. 
Pop.  64. 

Fredericksburg,  post-v.  of  Salt  Creek  tp.,  W.ayno 
CO.,  0.,  on  the  Cleveland  Mount  Vernon  and  Delaware 
R.  R.     Pop.  539. 

Fredericksburg,  post-v.  of  Bethel  tp.,  Lcbsinon  co.. 
Pa.     Pop.  480. 

Fredericksburg,  post-v.,  cap.  of  Gillespie  co..  Tex., 
85  miles  W.  of  Austin,  has  5  churches,  a  convent  school,  3 
other  schools,  3  flouring  and  3  saw  mills,  2  weekly  news- 
papers (1  English  and  1  German),  and  a  lively  trade  in 
wheat,  corn,  and  merchandise.  The  situation  is  elevated 
and  healthful.  It  was  settled  in  1846  by  a  German  colony. 
Pop.  1164,  much  incre;ised  since  the  census. 

T.  W.  SwiLLi.N'G,  Ed.  "  Sentinel." 
Fredericksburg,  city  of  Spottsylvania  eo.,  Va.,  on 
the  S.  bank  of  the  Rappahannock  River,  at  the  head  of 
tide-water,  92  miles  from  its  mouth.  The  river  is  naviga- 
ble for  steamers  and  sailing  vessels.  It  is  on  the  Rich- 
mond Fredericksburg  and  Potomac  R.  R..  60  miles  S.  of 
Washington,  13  miles  S.  of  the  Potomac,  and  61  miles  N.  of 
Richmond,  and  on  the  (incomidete)  Fredericksburg  Orange 
and  Charlottesville  R.  R.  It  has  a  very  great  water-power, 
for  a  dam  has  been  constructed  across  tlie  Rappahannock 
just  above  the  city,  rendering  avail.able  the  whole  water- 
power  of  the  river.  This  dam.  built  under  the  su]>ervision 
of  Mr.  John  Chase  of  Ilolyoke,  Mass.,  is  900  feet  long  and 
IS  feet  high,  giving  a  fall  of  48  feet  2  inches,  and  affording 
some  4000  horse-power,  of  which  only  one-tenth  is  now 
utilized.  There  arc  several  large  flouring-mills,  which 
produce  the  wheat  flour  for  which  Fredericksburg  is  so 
famous  ;  also  2  large  iron-foundries,  an  extensive  woollen- 
mill,  and  a  paper  manufactory.  Fredericksburg  was  the 
scene  of  several  bloody  contests  during  the  late  civil  war. 
It  h.as  a  national  bank,  S  churches,  and  4  semi-weekly 
newspapers.    Pop.  4046.     J.  H.  Kelly.  En.  "  Herald." 

Fredericksburg,  Battle  of.  The  Union  Army  of 
the  Potomac,  resting  on  its  arms  after  the  battle  of  Antie- 
tara,  had  been  reorganized  and  equipped  when  (_0et.  2(5- 
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Nov.  2,  1862)  it  crossed  the  Potomac  River  at  Berlin,  5 
miles  below  Harper's  Ferry.  The  Confctlcrato  army  of 
Northern  Virginia  hiy.  meanwhile,  in  the  vicinity  of  Win- 
chester. Directing  his  course  southward  towards  ^yarren- 
ton,  McClellan,  by  guarding  the  ])asses  of  the  Blue  Ridge, 
through  which  he  threatened  to  issue,  succeeded  in  screen- 
ing his  intention  so  far  that  on  the  arrival  of  the  army  at 
AVarrenlon  (Nov.  'J),  wliile  one-half  of  Lee's  army,  which 
had  moved  parallel  with  MeClcIlan's,  was  at  Culpeper, 
the  otlier  half,  under  .Jackson,  was  scattered  through  the 
Shenandoah  Valley,  the  two  wings  separated  from  each 
other  by  fully  two  days'  march.  SicCIelian's  intention  ap- 
pears to  liave  been,  by  moving  obliquely  westward  from 
Warrenton,  to  interpose  his  array  between  the  dismem- 
bered Confederate  forces:  but  on  the  night  of  Nov.  7  he 
was  relieved  from  his  command  and  succeeded  by  Gen.  A. 
E.  Burnside.  Gen.  Burnside  assumed  command  unwilling- 
ly, and  puijlicly  expressed  his  sense  of  inability  to  command 
so  large  an  army.  .-Veccpting  the  direction  thus  reluctantly, 
he  abandoned  McClellan's  plan  of  operations,  and  halted 
his  army  at  Warrenton  for  the  purpose  of  consolidating  the 
six  corps  of  which  it  was  composed  into  three  grand  di- 
visions of  two  corps  each.  The  right  grand  division  was 
placed  under  Gen.  Sumner;  the  centre  grand  division  un- 
der Gen.  Hooker;  and  the  left  grand  division  un<ler  Gen. 
Franklin.  Richmond  being  Burnside's  objective  point,  ho 
submitted  a  plan  to  the  general-in-ehief.  in  which  he  de- 
clared bis  intention  of  moving  his  army  to  Fredericksl>urg, 
from  which  he  proposed  to  advance  upon  Richmond  by  the 
line  of  the  railroad.  This  project  was  at  first  disapproved 
at  Washington,  but  finally  assented  to,  and  on  \ov.  l.'i  the 
army  was  jmt  in  motion  for  Falmouth,  on  the  N.  bank  of 
the  Rappahannock,  to  cross  thence  to  Fredericksburg  op- 
posite, and  secure  possession  of  the  heights  in  rear  of  that 
city.  In  pursuance  of  this  plan.  Sumner's  grand  division, 
in  advance,  reached  Falmouth  on  the  17tb.  At  this  time 
Fredericksburg  was  occupied  by  but  one  regiment  of  cav- 
alry, four  companies  of  infantry,  and  a  light  battery,  which 
latter  opened  fire  on  Sumner's  advance,  but  was  soon  si- 
lenced by  the  fire  of  a  Union  battery  ;  the  river  was  besides, 
at  this  time,  fordable  at  points,  and  Sumner  on  tho  night 
of  tho  l~th  asked  for  orders  to  cross  and  take  possession 
of  tho  city,  which  Burnside  declined  to  give  "until  his 
communications  were  established."  During  the  19th  and 
20th  the  remainder  of  the  army  arrived  and  took  j)osition 
along  tlie  Rappahannock.  In  the  mean  time,  Lee,  discover- 
ing Burnside's  intentitm,  directed  Longstreet  from  Culpeper 
to  Fredericksburg,  where  his  advance  arrived  on  the  lUth, 
to  which  point  .Jackson  was  also  ordered,  arriving  in  the 
vicinity  a  few  days  later.  The  task  of  obtaining  pejsscssion 
of  the  heights  had  oven  now  become  formidable,  but  a  fur- 
ther delay  was  occasioned  by  the  non-arrival  of  the  ponton 
trains  which  had  been  ordered  from  Washington,  and  it  was 
not  until  Dec.  10  that  the  preparations  for  crossing  were 
completed,  by  which  time  the  entire  Confederate  army  had 
arrived,  and  the  ri<lge  in  rear  of  Fredericksburg  been  forti- 
fied. The  river  at  this  point  takes  a  nearly  soutlicrly  di- 
rection, on  each  side  of  which  are  commanding  heights; 
those  on  tho  ,S.  (or  W.)  rise  at  a  distance  of  from  one-third 
of  a  mile  to  2  miles  beyond  the  river-bank,  extending  from 
above  and  to  the  rear  of  the  city  some  (i  miles  <lown  to 
Massaponax  V^alley,  gradually  diminishing  in  height  and 
sinking  away  towards  this  point,  leaving  a  broken  inter- 
mediate plain,  which,  in  rear  of  Fredericksburg,  is  trav- 
ersed by  a  canal,  at  right  angles  with  which,  and  leading 
up  to  tho  heights,  run  tho  telegraph  aufl  plank  roads. 
Back  of  this  first  ridge  is  an  elevated  plateau,  and  then  a 
second  terrace  of  hills,  also  fortified.  The  plain  of  a  third 
of  a  mile  deep  between  l*'redericd(sburg  and  the  first  ridgo 
was  the  theatre  of  Sumner's  operations.  The  heights  on 
the  X.  (or  K.)  bank  fall  rapidly  down  to  the  river,  com- 
manding those  on  tho  opposite  bank,  which  latter,  how- 
ever, command  the  intermediate  plain,  across  whicli  they 
can  only  be  assailed.  Tliis  position  in  rear  of  th<^  town 
formed  tho  left  of  the  Cruifederate  line,  held  by  Longstreet's 
corps,  extending  to  tlic  river  above,  the  right  of  which  was 
held  by  Jackson's  corps,  2  miles  below  the  town:  Stuart, 
with  two  brigades  of  cavalry  and  his  horse  artillery,  form- 
ing the  extreme  right,  extending  to  ^lassaponax  Creek. 
The  preliminary  preparations  being  completed,  it  was  de- 
termined to  force  the  passage  of  tho  river  the  next  !norn- 
iug  (Dec.  II).  Burnside's  plan  was  to  cross  by  five  pon- 
ton bridges — three  opposite  the  city,  and  two  below  some  2 
miles;  on  the  foruH-r  of  wliieli  Sumner's  and  Hooker's  cU- 
visions  were  to  cross  ;  J'rankliii's  and  part  of  Hooker's  on 
the  latter;  the  rest  «{  Hooker's  to  be  held  in  reserve.  Tho 
spanning  of  tho  river  at  the  latter  jioint,  where  the  plain 
attains  its  greatest  width  and  was  swept  by  the  JTnion  ar- 
tillery, was  accomplished  by  nomi  :  but  the  attempt  above 
was  met  by  a  severe  fire  from  the  sharpshooters  postetl  be-" 
hind  the  wall-  and  lioil>cs  along  the  river  IVftnt.  compelling 


tho  cessation  of  work,  notwithstanding  tho  severe  bombard- 
ment to  which  tho  city  was  subjected  by  the  Union  bat- 
teries, firing  it  in  several  places,  but  which  was  without 
cfi'ect  upon  the  low  ground  held  by  tho  sharpshooters, 
until,  by  the  happy  suggestion  of  Gen.  Hunt,  chief  of  ar- 
tillery, several  ponton  boats  were  filled  with  troops  and 
roweil  to  the  opposite  bank,  from  which  they  drove  the 
Confederates,  ami  the  bridges  were  soon  after  established. 
No  attempt  had  been  made  by  Lee  from  the  heights  to 
oppose  tho  crossing.  The  entire  division  of  Sumner  was 
crossed  over  that  night  and  the  next  day,  and  the  city  oc- 
cupied, Franklin  crossing  at  the  same  time  hclow.  The 
12th  was  consumed  in  completing  tho  crossing  of  the  river 
and  disposing  tho  forces. 

Thus,  two  days  had  elapsed  since  the  commencement  of 
tho  crossing,  by  which  time  tho  Confederate  army  had  as- 
sembled in  its  naturally  strong  positions,  now  strengthened 
by  fortifications,  whereas  the  only  hope  of  a  favorable  result 
to  Burnside's  ]danlay  in  tho  crossing  being  niado  a  surprise. 
For  prudential  reasons  alone  the  plan  should  now  have  been 
abandoned,  or  at  least  new  dispositions  adopted  for  its  exe- 
cution. To  add  to  the  critical  situation,  a  misunderstand- 
ing occurred  between  Gen.  Burnside  ami  bis  division  com- 
manders as  to  the  part  to  be  taken  by  them  the  coming  day. 
The  plan  of  attack,  as  determined  upon  the  night  of  the 
12th,  was  for  Franklin,  with  his  division  and  a  part  of 
Hooker's,  to  make  the  attack  in  force  on  the  left,  while  Gen. 
Sumner's  attack  on  the  heights  in  rear  of  the  town  was  to 
be  made  contingent  on  Franklin's  success.  The  terms  of 
Burnside's  instructions  to  Franklin  on  the  morning  of  the 
l?ith,  however,  led  him  to  conclude  that  Burnside  had 
altered  his  determination  of  the  night  previous,  and  now 
contemplated  only  an  armed  reconnaissance  with  a  single 
division.  In  this  interpretation  Franklin  was  supported 
by  his  corps  commanders,  Reynolds  and  W.  F.  Smith. 
Sumner's  instructions  were  to  "formacolumn  of  a  division 
for  the  purpose  of  pushing  in  the  direction  of  the  telegraph 
and  plank  roads,  and  seizing  the  heights  in  rear  of  tho 
town,  holding  another  division  ready  to  advance  in  sup- 
port." The  morning  of  the  i:!th  opened  with  a  heavy  fog, 
which  filled  the  valley  and  delayed  operations  for  some 
time.  About  10  a.m.  the  fog  lifted,  disclosing  Franklin 
advancing,  who,  construing  Burnside's  orders  liberally,  ad- 
vanced Meade's  division,  with  Gibbon's  in  support  on  tho 
right,  and  Doubleday's  in  reserve.  Advancing  along  the 
plain,  Meade's  left  soon  eneouutercd  a  fire  from  Stuart's  bat- 
teries, placed  on  the  Port  Royal  road,  which  being  soon 
silenced,  he  moved  forward,  shelling  the  wooded  heights  in 
his  front,  and  causing  considerable  damage  to  .Jackson's 
advanced  line,  but  without  drawing  its  fire  till  he  arrived 
at  short  range,  when  the  Confederate  batteries  opened  with 
shell  and  canister,  doing  much  damage,  through  which 
Meade  continued,  driving  three  Confederate  batteries  back 
from  in  advance  of  the  railroad,  and  attacking  vigorously 
Hill's  division,  )iicrced  its  lines,  sweeping  it  back  to  tho 
right  and  loft,  capturing  200  prisoners.  Crossing  the  rail- 
road and  pushing  up  the  ridge,  he  met  Gregg's  brigade  hold- 
ing a  line  along  a  new  military  roarl  eonstrucled  for  afibrd- 
ing  direct  communication  between  the  wings  of  Lee's  army, 
behind  which  was  Jackson's  second  line.  For  a  monient 
Gregg  mistook  the  advancing  column  for  a  body  of  ConlVde- 
rale  troops,  and  withheld  his  fire,  but  soon  discovering  his 
error,  the  brigade  now  poured  in  its  fire  at  close  range,  and 
F^arly's  division  advancing,  Meade  was  assailed  in  front 
and  on  both  flanks. and  driven  back  with  much  loss.  Gib- 
bon^ who  had  not  advanced  as  far  as  Meade,  now  met  the 
retreating  columns,  somewhat  checking  the  pursuit,  but 
Jackson  being  reinforced  from  Limgstreel's  right,  the  Hvo 
divisicms  were  driven  still  farlhcr  back.  In  the  mean  lime, 
Birney's  division  from  Hooker's  grand  .livisi.m  had  been 
sent  forward,  and  now  opened  such  a  fire  upon  the  Confede- 
rates that  they  abandoned  further  pursuit,  and  retireil  lo 
their  old  position  on  the  crest. 

On  the  right  affairs  were  still  more  serious.  In  ohedienco 
to  his  instructions,  Sumner  bail  ordered  forward  Freneh's 
division  (2d  corps)  from  Fredericksburg  abioil  noon,  lo  bo 
followed  and  supported  by  Hancock's.  Moving  out  on  tho 
telegraph  and  ]dank  roads  ami  crossing  llic  canal,  French, 
under  cover  of  a  knoll,  deployed  his  columns  with  brigade 
front.  Kven  while  emerging  from  the  (own  the  Confederale 
batteries  on  the  heighls  opened  a  deslru.'livo  fire,  lo  which 
the  Union  balteries  on  the  op|iosile  hank  coulil  not  reply 
without  endangering  their  own  men.  As  his  nilvanco  line. 
Longstreet  held  the  stone  wall  and  rillc-pils  along  tho 
telegraph  road  at  the  fool  of  Marye's  Hill.  Of  this  po- 
sition Gen.  Kershaw  (Confederate)  savs  :  ", Marye's  Hill, 
covered  with  balteries,  falls  oH'  nbruplly  loward  Frcdericka- 
biirg  to  a  stone  wall  which  forms  a  terrace  on  the  side  of 
(he  hill  and  Hie  luiler  margin  of  a  roail  which  winds  along 
the  foot  of  Ihi'  hill.  This  roail  is  almul  2.'>  feet  wide,  and  is 
faced  by  a  slune  wall  nlicoit   I   le.'!  high  on  the  cily  side. 
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The  road,  having  been  cut  in  the  side  of  the  hill  in  many 
places,  is  not  visible  above  the  surface  of  the  ground." 
This  position  was  of  such  strength,  the  defenders  being 
under  complete  protection,  that  but  1700  men  were  found  ne- 
cessary to  occupy  it.  Moreover,  the  whole  plain,  a  quarter 
of  a  mile  in  widtli,  over  which  the  attacking  army  must  pass, 
was  swept  by  a  direct  and  enfilade  fire  from  the  batteries 
crowning  the  semicircular  crest  above  on  the  plateau,  behind 
which  lay  the  main  body  of  the  Confederates.  By  his  orders 
nothing  remained  but  for  French  to  assail  the  position.  Ad- 
vancing" his  columns  upon  the  narrow  plain,  they  were  at 
once  met  by  a  fire  from  the  batteries  above,  which  ploughed 
through  their  ranks;  but,  closing  up,  they  pressed  forward 
and  had  crossed  about  half  the  interval  when  they  were 
met  by  volley  upon  volley  of  musketry  from  the  sunken 
road,  before  which  their  shattered  columns  fell  back  with 
a  loss  numbering  nearly  half  their  force.  Following 
close  behind  came  Hancock,  who  now  advanced,  joined  by 
such  of  French's  command  as  retained  their  organization, 
up  to  and  beyond  the  point  reached  by  French,  but  were 
compelled  to  retire  by  the  same  deadly  fire  with  a  loss  of 
more  than  2000  men.  Howard's  division  now  at  hand,  with 
Sturgis'  and  Getty's  divisions  (9th  corps),  advanced  to  the 
sujipurt  of  the  2d  corps,  with  the  only  result  of  holding  an 
aihaneed  line  on  the  plain  under  a  constant  artillery  fire. 
Burnside,  who  had  witnessed  from  the  opposite  shore  the 
failure  of  the  repeated  assaults,  still  determined  to  carry 
the  crest  that  night,  and  ordered  Hooker  in  to  renew  tho 
assault.  Hooker  crossed  with  three  divisions,  and  after 
communicating  with  those  who  had  gone  before,  returned 
to  Burnside  and  endeavored  to  dissuatle  him  from  further 
attack.  Burnside,  however,  was  immovable.  Already  two 
batteries  had  been  thrown  forward  to  within  150  yards  of 
the  enemy's  line,  and  an  attempt  made  to  open  a  breach,  but 
no  fire  could  touch  the  sunken  road,  and  the  effect  was  imper- 
ceptible. About  sunset  Humphrey's  division  was  ordered 
to  renew  the  assault  with  unloaded  muskets,  there  being 
no  time  to  load  and  fire.  Advancing  nearly  up  to  the  stone 
wall,  they  too  were  met  by  the  same  resistless  shower  of 
bullets,  and,  like  those  who  had  gone  before,  driven  back 
with  a  loss  of  1700  out  of  4000  in  the  short  space  of  15 
minutes.  Tho  attack  was  not  renewed  by  Hooker.  **  Find- 
ing,'' says  he,  "that  I  had  lost  as  many  as  my  orders  re- 
([uired  luo  to  lose,  I  suspended  tho  attack,  and  directed 
that  the  men  should  hold  for  an  advanced  lino  a  ditch 
which  would  afford  shelter."  Tho  Confederates  rested  on 
their  arms  that  night,  anticipating  a  renewal  of  tho  attack 
next  day.  for  they  were  unaware  of  the  loss  they  had  in- 
flicted. Gen.  Burnside  indeed  determined  to  renew  the 
assault,  and  had  given  orders  to  that  efl'ect,  when  ho  was 
finally  dissuaded  by  the  earnest  entreaties  of  Gen.  Sumner, 
who  agreed  with  every  other  corps  commander  upon  the 
hopelessness  of  such  an  assault.  Both  armies  remained  in 
position  til!  the  night  of  tho  16th,  when,  during  a  violent 
storm.  Gen.  Burnside  withdrew  his  forces  to  the  N.  bank 
of  the  river.  The  Union  loss  at  Fredericksburg  is  officially 
reported  at  113S  killed,  9105  wounded,  and  2078  missing  ; 
total,  12,321.  The  Confederate  loss  was  595  in  killed,  4061 
wounded,  563  missing;  total,  5309.  Eight  days  later  Gen. 
Burnside  was  removed  from  the  command  of  the  army. 

Fred'ericktown,  post-v.,  cap.  of  Madison  co.,  Mo., 
on  the  St.  Louis  and  Iron  Mountain  R.  R.,  105  miles  S.  of 
S'.  Louis  and  4  miles  from  the  celebrated  Mine  la  Motto 
lead-mines.  It  has  a  number  of  stores  and  shops,  4  school- 
houses,  5  churches,  and  1  weekly  newspaper.  Pop.  601. 
E.  P.  CAiuTnERS,  Ed.  and  Pub.  "  The  Bee." 

Fredericktown,  post-v.  of  Knox  co.,  0..  on  tho  Lake 
F,rie  division  of  the  Baltimore  and  Ohio  R.  R..  -15  miles  N. 
E.  of  Columbus;  has  4  dry-goods,  2  drug,  and  2  hardware 
stores,  1  bank,  2  hotels,  1  plough  and  farm-bell  foundry,  2 
carriage  manufactories,  1  weekly  ncwsijaper,  and  3  churches. 
Pop.  690.  C.  W.  TowNSEND,  Ed.  "  I.vdepende.nt." 

Fred'ericton,  a  beautiful  city,  the  cap.  of  New  Bruns- 
wick and  of  York  co.,  is  situated  on  a  plain  on  the  right 
bank  of  the  river  St.  John,  84  miles  from  its  mouth.  It  is 
finely  laid  out,  and  has  many  handsome  buildings.  Among 
the  public  buildings  of  importance  may  be  named  the 
government-house,  the  province  building,  court-house,  city 
hall,  barracks,  the  exhibition  building,  the  depot  of  the 
Fredericton  Railway  {which  extends  22  miles  to  Fredcrieton 
.lunction  (Blissville)  on  the  European  and  North  American 
Railway),  the  University  of  New  Brunswick,  a  flourishing 
institution,  8  churches,  Christ  church  cathedral  (Anglican), 
the  custom-house,  jail,  etc.  Fredericton  is  the  seat  of  an 
Anglican  bishop.  The  river  is  navigable  to  this  point  by 
large  steamers;  above,  small  steamers  ply  during  high 
water,  proceeding  as  far  as  the  Grand  Falls.  A  steam-ferry 
connects  it  with  St.  Mary's,  on  the  opposite  bank  of  the 
river.  The  city  is  lighted  with  gas.  Besides  the  institu- 
tions already  mentioned  there  are  several  libraries,  a  read- 


ing-room, a  bank,  a  Baptist  seminary,  4  weekly  newspapers, 
circuit,  divorce, vice-admiralty,  jurisdiction, probate, piracy, 
and  county  courts,  a  collegiate  school,  provincial  training 
and  model  schools,  and  a  steam  fire  department.  The  city 
is  divided  into  five  wards — Wellington,  St.  Ann's,  Carleton, 
(Queen's,  and  King's.     Pop.  in  1S7I,  GOOG. 

Fredericton  Junction.     See  Blissville. 

Fredcri'ka,  post-tp.  of  Bremer  co.,  la.     Pop.  389. 

Fred'erikshall,  town  of  Norway,  in  the  stift  of  Ag- 
gershuus.  It  is  a  strong  fortress.  Uere  Charles  XII.  of 
Sweden  was  killed  in  171S.  It  has  a  fine  harbor.  Pop. 
7408. 

Fred'erikshamn  [Finnish,  ffamijih],  town  of  Russia, 
in  the  grand  duchy  of  Finland,  on  the  Oulf  of  Finland, 
in  lat.  60°  27'  N.  The  treaty  by  which  Finland  was  ceded 
to  Russia  was  signed  here  in  1S09.     Pop.  327S. 

Fred'erikstad,  a  fortified  seaport  of  Norway,  50  miles 
S.  E.  of  Christiania,  at  the  mouth  of  the  Glommen,  has  a 
spacious  harbor,  a  good  trade,  and  thriving  manufactures. 
Pop.  with  surroundings,  6833. 

Fredo'nia,  post-tp.  of  Chambers  co.,  Ala.    Pop.  llSfi. 

Fredonia,  post-v.  of  Ohio  tp.,  Crawford  co.,  Ind. 
Pop.  72. 

Fredonia,  post-v.  of  Concord  tp.,  Louisa  co.,  la.,  on 
the  Cedar  River  and  the  Chicago  Rock  Island  and  Pacific 
R.  R.     Pop.  150. 

Fredonia,  post-v.,  cap.  of  Wilson  co.,  Kan.,  near  Fall 
River,  and  on  the  M.  and  N.  R.  R.,  in  a  fine  farming  region. 
It  has  3  churi-hes,  2  banks,  2  schools,  a  weekly  newspaper^ 
3  hotels,  a  mill,  etc.         W.  A.  Peffer,  Ed.  **  Journal." 

Fredonia,  post-v.  of  Caldwell  co.,  Ky.     Pop.  155. 

Fredonia,  tp.  of  Calhoun  co.,  Mich.     Pop.  1031. 

Fredonia,  post-v.  of  Chautauqua  co.,  N.  Y.,  in  Pom- 
fret  tp.,  and  on  the  Dunkirk  Warren  and  Pittsburg  R.  R., 
40  miles  S.  W.  of  Buffalo  and  3  miles  from  Lake  Erie.  It 
has  a  State  normal  school  (built  by  the  village  at  a  cost  of 
SIOO.OOO),  2  weekly  newspapers.  5  churches,  and  a  street- 
railroad  running  to  Dunkirk.  3  miles  distant.  Tho  village 
has  for  more  than  forty  years  been  lighted  with  natural  gas, 
obtained  by  boring  into  the  bituminous  shale;  one  of  the 
gas-wells  is  over  1000  feet  deep.  The  raising  of  garden-seeds 
and  of  grapes,  and  the  manufacture  of  carriages,  are  exten- 
sively carried  on.  There  are  2  fire  companies,  1  national 
and  2  private  banks,  and  various  public  and  private  halls. 
The  first  grange  of  the  Patrons  of  Husbandry  was  organ- 
ized here.  The  first  academy  in  Western  New  York  was 
established  here  in  1824  :  its  library  of  some  2000  volumes 
has  been  transferred  to  the  normal  school  building.  Pop. 
254G.  W.  McKissTRY,  En.  **  Censor." 

Fredonia^  post-v.  of  McKcan  tp.,  Licking  co.,  O. 
Pop.  99. 

Fredonia^  post-tp.  of  Ozaukee  co..  Wis.,  on  the  Wis- 
consin Centra!  R.  R.,  33  miles  N.  of  Milwaukee.     P.  1GS8. 

Free'born,  county  of  Minnesota,  bordering  on  Iowa. 
Area,  720  square  miles.  It  is  fertile,  and  diversified  by 
timber,  prairie,  lakes,  and  streams.  Grain,  hay,  nntl  dairy 
products  are  the  staples.  It  is  traversed  by  the  Southern 
Minnesota  R.  R.  Game  is  abundant.  Cap.  Albert  Lea. 
Pop.  10,578. 

Freeborn,  post-tp.  of  Freeborn  co.,  Minn.     Pop.  362. 

Freeborn,  tp.  of  Dunklin  co..  Mo.     Pop.  1104. 

Free'burg,  post-v.  of  St.  Clair  co..  111.,  on  the  St. 
Louis  Alton  aud  Tcrrc  Haute  R.  R.,  22  miles  S.  E.  of  St. 
Louis.     Pop.  920. 

Freeburg,  post-v.  of  Snyder  co.,  Pa.  It  has  2  churches, 
an  academy,  1  musical  college,  a  town-hall,  5  dry -goods 
stores,  a  drug-store.  3  hotels,  1  grist-mill.  2  weekly  news- 
papers, a  marble-yard,  etc.  Principal  business,  farming  and 
ore-mining.      D.  B.  ,\nd  C.  F.  Mover,  Ens.  ''Coitrier." 

Free  Chap'el,  tp.  of  St.  Clair  co.,  Ala.     Pop.  873. 

Free  Church  of  Scotland,  Tbe  movement  in  the 
Church  of  Scotland  which  terminated  in  the  formation  of 
the  Free  Church  is  closely  connected  with  controvcr.^ies 
which  have  lasted  for  more  than  300  years.  (For  the 
earlier  history  of  these  controversies  we  refer  the  reader  to 
the  article  Scotland",  REFonMEn  Cnrurn  of.)  In  lfi47  an 
actof  the  Assembly  of  the  Scottish  Kirk  was  passed,  adopt- 
ing the  Westminster  Confession  with  two  modifications — the 
one  in  favor  of  the  system  of  Presbytery,  which  is  omitted 
from  the  Confession," and  the  other  affirming  the  right  of 
the  Church  to  meet  in  synods  and  assemblies  without  the 
consent  of  the  magistrate.*  On  Mar.  9,  1649,  the  Scottish 
Parliament  passed  an  act  abolishing  patronage  in  the  Kirk, 
as  being  unlawful  and  unwarrantable  by  the  word  of  God 
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and  contrary  to  the  doctrines  and  liberties  of  the  Church. 
Tlie  General  Assembly  in  June  of  the  same  year  passed  an 
act  entitled  "  The  Directory  for  the  Election  of  Ministers," 
ill  which  it  was  declared  that  the  kirk  scs.-^ion,  or  board  of 
elders  elected  by  the  congregation,  should  elect  the  minis- 
ter, and  intimate  their  election  ti)  tlio  congregation  for 
their  approbation  ;  if  the  majority  di.^sentcd,  another  elec- 
tiun  was  to  take  jtlacc.  No  minister  was  to  be  settled  but 
"upon  the  Kuit  and  calling  of  the  congregation,"'  The 
session  elected,  but  the  congregation  must  mark  their  con- 
sent by  an  orderly  call  before  the  settlement  could  take 
place.  This  .Asseuibly  coni|ilctcd  wiiat  is  usually  spoken 
of  as  the  Second  Keformation  of  the  Kirk,  in  which  the 
great  prini-iples  of  her  Presbyterian  constitution  and  her 
inherent  right  of  spiritual  jurisdiction  were  vindicated.* 

After  the  restoration  of  Charles  II.  patronage  was  re- 
stored in  eonncelion  with  the  introduction  of  the  episcopal 
form  of  chureh  government. 

We  pass  on  to  the  union  of  the  two  kingdoms  of  England 
and  Scotland  and  tho  merging  of  the  two  legislatures  in 
one  Parliament.  This  was  preceded  by  a  succession  of  leg- 
islative acts  which  were  intended  to  secure  to  tho  Scottish 
nation,  by  the  most  solemn  guaranties,  tho  maintenance 
of  tho  doctrines,  principles,  and  government  of  tho  Kirk. 
In  1705,  tho  act  for  securing  the  Protestant  religion  and 
Presbyterian  church  government  was  passed  by  the  Scot- 
tish Parliament,  and  was  afterwards  incorporated  into  both 
the  Scottish  and  English  acts  for  ratifying  and  approving 
the  union.  This  act  received  the  royal  sanction  in  17U7, 
when  the  union  was  consummated,  and  has  been  regarded  by 
Scotchmen  not  as  a  simple  legislative  statute,  but  as  a  fun- 
damental and  essential  condition  of  the  treaty  of  union. f 
This  important  act  not  only  contirms  the  act  of  lOilO.  rat- 
ifying tho  Confession  of  Faith  and  settling  the  Presbyte- 
rian churcdi  government,  but  also  the  other  acts  which  fol- 
lowed that,  abolishing  the  royal  supremacy,  and  substituting 
the  election  of  the  session  ancl  the  call  of  the  congrega- 
tion for  the  presentation  by  lay  patrons.  Hut  in  1711  the 
famous  act  of  Queen  Anne  for  the  restoration  of  patronage 
was  passed,  and  on  this  act  the  jiresent  practice  of  patron- 
age in  tho  Church  of  Scotland  rests.  All  parties  in  tlie  Kirk 
united  in  resisting  tho  restoration  of  patronage;  the  (Jcn- 
eral  Assembly,  while  yielding  to  it, 'continued  for  many 
years  to  protest  against  it.  Lord  Macaulay  thus  speaks  of 
the  serious  consequences  of  this  alleged  brea<rh  of  the  con- 
stitution of  tho  Church  of  Scotland:  "Tho  IJritish  legisla- 
ture violated  the  articles  of  union  ami  made  a  change  in 
the  constitution  of  the  Church  of  Scotland.  From  that 
ciningo  has  flowed  almost  all  the  dissent  now  existing  in 
Scotland.  Year  after  year  the  General  Assembly  jtrotcsted 
against  the  violation,  but  in  vain,  and  from  the  act  of  1711 
undoubtedly  flowed  every  secession  and  schism  that  has 
taken  place  in  tho  Church  of  Scotland. ''| 

The  (laestion  here  arises  as  to  whether  the  terms  of  tho 
Revolution  settlement,  subsequently  ratified  by  the  treaty 
of  union  Itetween  England  and  Scotland,  are  legally  so  strin- 
gent that  they  could  not  be  altered  by  subsequent  legisla- 
tion without  a  breach  of  the  covenant.  It  must  be  noticed 
that  it  has  proved  to  bo  imf)0ssible  for  one  generation  to 
biufl  all  those  who  succeed  it  in  any  department  of  human 
interest,  and  least  of  all  in  the  sphere  of  religion.  The  acts 
that  were  embodied  in  the  treaty  of  union  required  all  uni- 
versity professors  to  sign  tho  Confe?sion  of  Faitli  and  sub- 
mit to  the  government  and  disci]. line  of  the  Kirk.  This 
was.  equally  with  the  abolition  of  patronage,  a  funda- 
mental condition  of  the  union;  but  in  ISji!  a  Universities 
(Scotland)  Act  was  passed  l)y  the  Parliament  wliieh  limited 
this  subscription  to  theological  professors.  In  the  present 
condifion  of  parties  in  Scotland  the  right  of  the  legislature 
to  make  this  change  will  scarcely  be  questionetl.  The  sub- 
ject in  its  jiurely  legal  aspect  is  not  without  dillieulties,  but 
it  cannot  be  maintuincil  that  the  legislature  of  to-day  is 
bound  to  perpetuate  what  it  regards  as  inexpedient  or  even 
wrong,  because  it  was  a  condition  of  tho  treaty  of  union 
liUO  years  ago. 

It  must,  however,  bo  borno  in  mind  that  tho  act  of  Queen 
Anne  which  abolished  patronage  wns  in  cUrect  opj.oHilinn 
to  the  declared  principles  of  the  Church  of  Scotland  and  lo 
various  solemn  acts  both  of  tho  General  Assembly  and  of 
Pariiatiient.  No  change  in  the  opinions  of  the* Scottish 
Churcli  or  natif)n  It^id  taken  place  to  warrant  such  a  breach 
uj)on  the  constitution  of  the  Kirk.  an<I  thr  measure  was 
passed  in  spite  of  the  earnest  renionstrancc  and  protest  of 
tlie  Church  and  nation.  Apart,  therefore,  from  tho  grave 
iiuestion  in  reference  to  the  irrevocnhleness  of  any  statute, 
tlie  act  itself  was  unwarranted,  and  its  eonprqn<'nr*eM  were 
as  serious  as  Lord  Maeimlny  has  represented  tliein  to  be. 
The  history  of  the  Church  of  Scotland  from  1711  to  IS.'Jt 
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is  marked  by  many  instances  of  the  intrusion  of  ministers 
into  parishes  against  the  will  of  the  peo]»le.  In  \7'.\C,  the 
Assembly  passed  an  act  against  the  intrusion  of  minister;^ 
into  vacant  parishes,  and  up  to  17S-1  the  Assembly  con- 
tinued from  year  to  year  to  remonstrate  against  the  law  of 
patronage,  and  instructed  each  succeeding  commission  jj  to 
make  application  to  the  king  and  Parliament  for  redre^-s 
of  tho  grievance.  A  case  of  disputed  settlement  under  tin- 
patronage  act  led  to  the  first  Secession,  in  17^13,  and  another 
case  of  the  same  kind  led  to  the  formation  of  the  Relief 
Church  in  1752. 

A  full  statement  of  the  facts  of  these  Secessions  belongs 
pnq.erly  to  the  history  of  the  Cnited  Presbyterian  Church 
in  Scotland.  From  the  time  of  the  second  Secession  the 
dominant  jiurty  in  the  Church  continued  to  enforce  the 
law  of  patronage  for  many  years,  but  a  minority  within 
the  Church  continued  to  protest  against  the  intrusion  of 
ministers  and  to  contend  for  the  doctrine  of  spiritual  in- 
dependence. About  the  beginning  of  this  century  the 
party  opposed  to  patronage,  now  known  as  the  ''Evan- 
gelical (tarty, "  was  grcatl}'  increased.  The  Ectticmcnt  of 
]>r.  Andrew  Thomson  as  minister  of  St.  George's  church, 
Edinburgh,  in  1810,  and  the  subsequent  publication  of 
the  ChriKliau  Instrttctor  under  his  management  as  editor, 
gave  a  great  impulse  to  tho  Evangelicals. |i  In  his  work 
of  rousing  the  energies  of  tho  Scottish  people  to  seek 
ecclesiastical  reform  he  was  joined  by  Dr.  Thomas  Mc- 
Crie,  the  historian,  and  shortly  afterwards,  in  1815,  Dr. 
Thomas  Chalmers  was  removed  from  tho  country  parish 
of  Kilmany  to  the  Tron  church  of  Gliisgow,  and  threw  all 
his  talents  and  energies  into  the  same  great  work.  These 
three  ministers  were  of  those  men  who  stamji  the  imjuess 
of  their  own  characters  upon  the  age  in  which  they  live, 
and  were  intiuenced  by  the  same  strcmg.  lofty  views  of  tho 
indejtendcnee  of  tho  Church,  and  by  the  same  ardent  lovo 
for  tlie  principles  which  they  rcgiirded  as  fundamental  to 
the  constitution  of  the  Reformed  Church  of  Scotland.  In 
1825  an  anti-patronage  society  was  formed,  the  most  active 
member  of  which  was  Dr.  Andrew  Thomson,  but  the  ma- 
jority of  the  Evangelical  party  declined  to  unite  with  it, 
and  continued  to  seek  the  regulation  and  control  of  the  law 
withoutcontcmplating  its  total  abolition.  In  1832  overtures 
from  three  synods  and. eight  presbyteries  were  laid  on  tlie 
table  of  tho  (Jeneral  Assembly,  representing  that  the  call 
had  been  reduced  to  a  mere  formality,  and  praying  thiit 
measures  bo  adopted  to  restore  it  to  its  constitutional  and 
salutary  efficiency.  A  motion  declaring  it  to  be  inexpedient 
to  take  any  action  was  carried  by  a  majority  of  42.  At  the 
Assembly  in  IS.'i.'i  no  less  than  -15  overtures  asking  for  llio 
restoration  of  the  call  to  its  proper  jilaee  in  the  constitution 
of  the  Church  were  presented.  Dr.  (,'halmers  moved  that 
the  dissent  of  a  mnjority  of  tho  parishioners  be  conclusive 
against  the  settlement  of  a  minister,  provided  the  objec- 
tions wero  not  founded  on  malice  or  caprice.  A  motion, 
in  efl'cet  continuing  the  practice  then  in  use.  was  carried  by 
a  majority  of  12.  The  agitation  of  the  subject  was  con- 
tinued, and  at  the  General  Assembly  of  the  following  year 
{Is;i4)  a  great  number  of  overtures  brought  up  the  discus- 
sion of  tho  call,  and  a  motion  made  l-y  Lord  Moncricff 
to  the  same  jturport  as  that  made  by  Dr.  Chalmers  in  tlie 
preceding  year  was  carried  by  a  majority  of  -11).  The  act 
on  calls,  generally  known  as  the  *' veto  act,"  was  only  a 
half  measure;  instead  of  giving  any  direct  efficacy  to  tho 
call  of  the  jieople,  which  was  what  tlie  constitutional  prin- 
ciples of  the  Ciiuich  warranted,  it  simply  rendered  the  dis- 
sent of  the  jieople  conclusive  against  the  jiresentec ;  but  tlio 
passage  of  this  act  liuirks  tho  beginning  of  the  "  ten  years' 
conflict"  between  the  ecclesiastical  and  the  civil  power  in 
Scotland.  The  lirst  case  that  arose  under  this  new  act  will 
serve  as  an  illustration  of  the  eonllict  which  was  carried  on 
between  ttie  co-ordinate  courts.  The  cliurch  and  parish 
of  Auchfeiarder  having  bcccune  vacant  in  .Aug..  18;tl.  on 
Sept.  10  thereafter  the  earl  of  Kinnoul.  as  jmtron,  issued 
a  iiresentation  in  favor  of  Mr.  Itohert  Viunig.  a  licentiate 
of  tho  Church.  The  call  was  laid  before  the  presbytery 
on  Oct.  II.  anil  in  l-erms  of  the  veto  act  and  its  relative 
rcgulalions  the  matter  was  brought  before  the  parishioners. 
The  i-all  was  sigiml  by  the  earl  of  Kinnoul's  factor,  not  a 
resident  in  the  parish.'and  by  two  heads  of  families.  On 
the  other  hand,  2S7  heads  of  "families,  being  communicants. 
subscribed  a  dissent  from  tin-  call;  in  consequence  of  this 
the  prcsbvterv  rejcetetl  Mr.  Young  as  presentee  to  the  par- 
ish. Mr.  Young  appealed  first  to  the  synod. and  afterwards 
to  the  Assembly,  but  both  of  these  courts  reaffirmed  the  de- 
cision of  tho  presbytery  by  large  nmjorities.    Thereupon  tho 

JThe  eommisalon  of  Asf»emhly  U  n  kind  of  eouimfltee  of  tbe 
whole,  which  ban  power  m  nu'et  at  any  lime  of  the  ye»r  in  ref- 
erence to  any  matters  which  may  uU'ect  tho  interests  of  the 
Church. 

I  Wo  U80  tho  ternift  Evangelicais  and  Moderates  to  save  circum- 
locution. 
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earl  of  Kinnoul  and  Mr.  Young  instituted  a  process  in  the 
court  of  session,"-!-' contending  that  the  rejection  of  Mr.  Young 
as  presentee  was  ultra  viret  vf  the  preshytery,  in  violation  of 
the  statutes^  and  to  the  serious  injury  of  tlieir  patrimonial 
rights  as  patron  and  presentee.  The  presbytery  of  Aucht- 
erarder  asked  advice  of  the  commissiou  of  Assembly  which 
met  Nov.,  1835,  and  the  commission  instructed  their  procu- 
nitor,  or  legal  agent,  to  conduct  the  defence  at  the  expense 
of  the  Church.  On  Mar.  8,  1S3S,  the  court  gave  its  decision 
by  a  majurity  of  three — the  numbers  being  eight  and  five 
— to  the  effect  that  the  presbytery  had  acted  to  the  hurt 
and  prejudice  of  the  patron  and  presentee,  illegally  and  in 
violation  of  their  duty,  and  contrary  to  the  provisions  of 
tbe  statute  of  Queen  Anne  for  the  restoration  of  the  rights 
of  patrons.  At  the  next  meeting  of  tbe  presbytery  of  Aucht- 
crardor  tbe  whole  matter  was  referred  to  the  synod,  and 
from  thence  sent  up  to  the  General  Assembly,  which  met  in 
May,  IS.'iS.  The  Assembly  authorized  the  procurator  of  the 
Church  to  appeal  the  case  to  the  House  of  Lords,  and  on 
JMay  3,  IS39,  the  judgment  of  the  House  of  Lords  was  given 
to  the  effect  that  the  appeal  be  dismissed  and  the  decision 
of  the  court  of  session  affirmed.  Thus,  the  highest  legal 
judicatory  in  the  kingdom  declared  the  veto  act  to  bo  il- 
legal, and  that  the  law  recognizes  neither  the  call  nor  the 
objections  of  the  people  in  the  appointment  and  ordination 
of  a  minister  to  a  parish,  and  that  if  they  interfere  with  the 
patron  in  the  exercise  of  his  right,  they  must  be  put  down. 
A  crisis  had  now  arrived,  and  the  General  Assembly  of 
1839  met  prepared  to  deliberate  on  the  course  to  be  taken. 
Br.  Cook,  as  leader  of  what  was  called  the  Moilerate  party, 
moved,  in  effect,  that  as  the  veto  act  had  been  pronounced 
illegal  by  the  supreme  civil  tribunals  of  the  country,  the 
General  Assembly  should  instruct  all  presbyteries  to  pro- 
eeed  in  the  settlement  of  parishes  according  to  the  practice 
which  prevailed  previously  to  the  passing  of  that  act.  Dr. 
(.'halmers,  as  leader  of  the  Non-intrusion  party,  moved  a 
resolution  affirming  the  readiness  of  the  Church  to  give 
obedience  to  the  civil  courts  so  far  as  the  civil  rights  and 
emoluments  of  the  Church  were  concerned,  but  at  the  same 
time  <leclaring  the  principle  of  non-intrusion  to  be  an  in- 
tegral part  of  the  constitution  of  the  Reformed  Kirk  of 
Scotland,  and  that  the  principle  could  not  be  abandoned  ; 
therefore  no  presentee  should  be  forced  upon  any  parish 
contrary  to  the  will  of  the  congregation.  This  resolution 
further  provided  for  the  appointment  of  a  committee  with 
instructions  to  confer  with  the  government  of  the  country 
with  a  view  to  the  restoration  of  harmony  between  Church 
and  State.  This  motion  was  carried  in  the  Assembly  by  a 
majority  of  4'J ;  it  declared  in  effect  that  the  civil  courts 
might  do  what  they  ohose  with  the  emoluments  of  the  par- 
ish of  Auchterarder,  but  that  the  Church  courts  could  not 
proceed  at  the  dictation  of  these  courts  to  the  ordination 
and  settlement  of  Mr.  Young.  Thus  terminated  for  a  time 
the  Auchterarder  case,  but  the  collision  between  the  Kirk 
and  the  civil  courts  continued. 

Tlie  position  of  the  Church  was  becoming  more  and 
more  difficult  and  complicated.  The  Non-intrusionists 
were  willing  to  abandon  the  temporalities  of  the  benetices, 
and  ehiimed  for  the  Church  only  spiritual  and  pastoral 
riglits;  but  this  was  met,  on  the  part  of  the  civil  courts, 
by  the  principle  that  ministers  of  the  National  Church 
were  statutory  functionaries,  bound  to  ])erform  their  duties 
as  fixed  by  the  supreme  courts,  and  that  they  could  not 
evade  these  duties  by  merely  abandoning  the  emoluments. 
Meanwhile,  some  attempts  were  made  to  afford  relief  from 
this  conflict  of  jurisdiction  by  means  of  legislation.  In 
May,  1846,  the  earl  of  Aberdeen  brought  forward  a  bill  on 
the  Church  question,  but  it  failed  to  meet  the  difficulties, 
inasmuch  as  it  acknowledged  the  validity  neither  of  the 
veto  nor  of  the  direct  call,  and  left  the  proceedings  of  the 
Church  courts  subject  to  the  review  of  the  courfc  of  session. 
After  a  second  reading  it  was  withdrawn.  The  General 
Assembly  of  1842  transmitted  to  the  Crown  "the  Claim. 
Declaration,  and  Protest  anent  the  encroachments  of  the 
court  of  session."  "  The  Claim  of  Rights,"  as  it  was  called, , 
is  a  most  valuable  historical  document,  gathering  up  the 
principles  of  the  majority  in  the  Assembly,  and  giving  a 
comprehensive  statement  of  the  scriptural,  constitutional, 
and  legal  grounds  on  which  these  principles  rested,  of  the 
wrongs  which  the  Church  had  sustained  from  the  civil 
courts,  and  of  the  claim  for  protection  which  she  put  forth. 
It  closed  with  a  solemn  declaration  that  at  all  hazards  the 
Church  was  prepared  to  defend  and  maintain  her  inalien- 
able rights.  Towards  the  close  of  the  same  year  (1S42)  a 
convocation  was  called  to  take  into  consideration  the  posi- 
tion of  the  Church  in  relation  to  the  civil  courts.  This 
meeting  was  opened  on  Nov.  17,  and  about  450  ministers 

*  The  court  of  session  is  the  supreme  civil  court  in  Scotland, 
havins;  jurisdiction  in  all  civil  cases  of  whatever  nature.  It  was 
instituted  in  1532.  The  number  of  judi^es  is  thirteen — the  lord 
president,  the  lord  justice's  clerk,  and  eleven  ordinary  lords. 


were  present.  A  memorial  to  government  was  subscribed 
by  nearly  all  the  ministers  present,  by  which  they  com- 
mitted themselves  to  the  relinquishment  of  the  Church 
temporalities  if  they  could  no  longer  hold  them  in  consist- 
ency with  the  free  and  full  exercise  of  their  spiritual  func- 
tions. Mr.  Maule  introduced  a  motion  into  the  House  of 
Commons,  Mar.  7, 1843,  to  the  effect  that  the  House  should 
resolve  itself  into  a  committee  to  take  into  consideration 
the  grievances  of  which  the  Church  of  Scotland  complained ; 
76  voted  for  this  motion,  and  241  against  it,  but  the  Scot- 
tish members  voted  in  the  proportion  of  2  to  1  in  its  favor. 
It  was  felt  in  Scotland  as  a  grievance  that  in  a  purely  Scot- 
tish question  the  voice  of  Scotland,  as  expressed  by  her  rep- 
resentatives, was  overborne  by  the  votes  of  English  and 
Irish  members.  With  this  decision  the  negotiations  for  re- 
lief from  the  conflict  of  opposing  jurisdictions  by  means  of 
legislation  came  to  .an  end. 

The  Assembly  met  on  May  18, 1843.  That  day  witnessed 
a  transaction  which  profoundly  agitated  the  Scottish  na- 
tion ;  a  thrill  of  enthusiasm  passed  from  heart  to  heart 
such  as  had  not  been  felt  for  centuries.  After  the  usual 
preliminary  services  the  Rev.  Dr.  Welsh,  as  moderator,  im- 
pressively declared  that  it  was  impossible  to  constitute  a 
free  Assembly  under  the  conditions  of  establishment  as 
now  fixed  by  the  civil  authorities,  and  then  read  the  pro- 
test. The  protest  having  been  laid  on  the  table,  he  rose 
and  left  the  chair,  and  proceeded  up  the  aisle  to  the  door; 
he  was  speedily  joined  by  Dr.  Thomas  Chalmers,  and  they 
were  followed  by  over  400  ministers  and  a  still  larger  num- 
ber of  elders.  They  were  received  by  the  people  outside 
the  church  with  an  irrepressible  cheer,  and  as  the  crowd 
fell  back  on  either  side  to  allow  them  to  pass  out,  they 
spontaneously,  though  without  any  previous  arrangement, 
fell  into  a  line  three  abreast,  and  thus  made  their  way  to 
the  large  hall  at  Cannonmills  which  had  been  prepared  for 
their  reception.  Dr.  Chalmers  was  elected  the  first  mod- 
erator of  the  Prcc  Assembly,  and  the  Secession  was  com- 
pleted by  the  suViscription  of  the  act  of  separation  and  dis- 
ruption. Four  hundred  and  seventy  ministers  thus  aban- 
doned the  Church  of  Scotland  ns  by  law  established,  re- 
nouncing all  rights  and  emoluments  in  that  Church.  A 
yearly  revenue  of  more  than  £Ulti,UOO  sterling  was  vol- 
untarily relinquished.  We  can  quite  understand  how  the 
fire  of  a  holy  enthusiasm  would  glitter  in  many  an  eye 
as  they  witnessed  this  example  of  the  sujiromacy  of  con- 
science amid  many  temptations  to  comjiromise  with  the 
civil  .authorities.  One  great  service  which  the  disruption 
rendered  to  the  common  cause  of  Christianity  was  the  tes- 
timony that  it  bore  to  the  existence  and  power  of  a  self- 
sacrificing  attachment  to  the  cause  of  Christian  truth. 
Here  was  a  company  of  nearly  500  ministers  who,  rather 
than  do  what  they  believed  would  be  hurtful  to  religion, 
resigned  their  secure  emoluments  and  threw  themselves  and 
their  families  upon  the  providence  of  God.  The  deed  took 
many  by  surprise,  and  closed  many  a  lip  that  had  sneer- 
ingly  proclaimed  that  the  ministers  would  cling  to  their 
manses  and  stipends.  It  filled  every  generous  mind,  every 
lover  of  the  noble  and  heroic  in  every  land,  with  a  glow  of 
admiration.  Whatever  opinion  men  held  of  the  merits  of 
the  previous  controversy,  the  disruption  itself  made  a  deep 
and  broad  impression  that  the  sacrifice  it  involved  was 
made  at  the  shrine  of  conscience.  Nor  was  it  done  in  the 
heat  of  a  momentary  impulse.  It  was  reached  by  slow  and 
well-measured  steps  calmly  and  deliberately  taken,  and  the 
truest  honor  is  due  to  the  men  who  thus  rose  at  the  call  of 
duty  above  all  personal,  all  earthly  considerations. 

It  is  necessary  to  notice  that  the  Free  Church  thus  con- 
stituted held  strongly  to  the  principle  of  a  religious  estab- 
lishment. The  testimony  of  the  Church  of  Scotland  has 
always  been  that  Christ  is  not  only  Head  over  the  Church, 
but  also  Head  over  nations  and  states  as  such;  and  it  was 
held  by  the  leaders  of  the  Free  Church  movement,  and 
especially  by  Dr.  Chalmers  and  Hugh  Miller  (who  as  editor 
of  the  Edinburgh  Witness  did  much  to  prepare  the  people 
for  the  disruption),  that  this  doctrine  of  Christ's  headship 
involved  the  duty  of  the  civil  magistrate  to  support  the 
Church  of  Christ  in  the  land  over  which  he  rules. 

The  distinctive  principles  of  the  Free  Church  may  be 
summed  up  under  two  heads  :  (1)  The  right  of  those  who 
are  members  of  the  Church,  and  in  full  communion  with 
her,  to  have  the  uncontrolled  power  of  choosing  their  own 
pastors.  At  the  beginning  of  the  conflict  it  was  simply 
asked  that  no  pastor  should  be  intruded  by  a  patron  or  by 
a  Church  court  upon  an  unwilling  people,  but  as  the  battle 
went  steadily  on  this  claim  was  intensified,  and  the  abolition 
of  patronage  was  demanded  as  a  right.  The  right  of  a  call 
in  some  form  or  other  has  always  been  claimed  by  the  Church 
of  Scotland  for  the  people.  It  is  not  necessary  to  review 
the  facts  on  this  subject ;  the  only  question  is  as  to  whether 
an  Established  Church,  having  no  power  but  what  thest.ate 
has  conferred  on  it,  is  not  bound  to  acquiesce  in  the  legis- 
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lation  of  the  state  and  the  decisions  of  the  civil  courts. 
The  Claim  of  Rights  maintains  that  the  restoration  of  pat- 
ronage by  the  act  of  Queen  Anne  wus  a  breach  of  contract 
as  ratified  in  the  treaty  of  union  ;  but  it  was  held,  on  the 
other  hand,  that  the  Establishment  is  not  founded  on  con- 
tract at  all,  inasmuch  as  the  legislature  of  one  period  can- 
not be  bound  by  the  acts  of  their  predecessors.  That  the 
constitution  of  the  Church  of  Scotland  involves  the  right 
of  congregations  to  elect  their  ministers  cannot  be  doubted, 
and  we  find  that  after  the  dust  of  the  conflict  had  cleared 
awav  the  Church  of  .Scotland  once  more,  under  the  leader- 
ship of  such  men  as  the  late  Dr.  McLeod  and  Dr.  Caird, 
continued  to  claim  for  the  people  this  right  of  electing  their 
ministers.  (2)  The  second  great  principle  asserted  by  the 
Free  Church  was  the  right  of  the  Church  through  its  courts 
and  under  Christ,  and  in  nccurdanco  with  the  word  of  tiod, 
to  regulate  all  purely  spiritual  and  ecclesiastical  affairs. 
The  Evangelical  party  in  the  Church  of  Scotland  main- 
tained that  in  matters  so  purely  spiritual  as  the  exercise 
of  discipline  over  their  own  members  and  office-bearers 
they  could  not  bo  interfered  with  by  the  civil  courts.  Tliey 
were  quite  willing  that  the  civil  courts  should  assume  the 
direction  of  the  civil  or  pecuniary  interests  of  their  mem- 
bers, but  when  the  court  of  session  reviewed  and  reversed, 
declared  null  and  void,  the  ordinations,  suspensions,  and 
depositii)ns  which  the  Church  courts  had  pronounced  and 
ratificd^when  it  prohibited  ministers  whom  the  Church 
courts  had  appointed  to  preach  in  certain  districts  from 
exorcising  within  these  districts  any  function  of  their  min- 
istry— it  was  felt  that  the  Church  was  stripped  of  her  inde- 
pendence, and  the  doctrine  of  Christ's  headship  over  the 
Church  thrust  aside.  The  appeal  to  the  British  Parliament 
to  sustain  the  Church's  claim  to  a  sopar.ato  and  exclusive 
jurisdiction  in  things  spiritual  and  ecclesiastical  was  re- 
jected: and  now  it  was  left  for  those  who  contended  for 
the  Churcli's  freedom  and  independence  either  to  surrender 
the  liberties  and  privileges  which  thoy  regarded  as  in  har- 
mony with  all  the  principles  and  statutes  upon  which  the 
Kirk  of  S;^iitland  was  established;  or  to  disobey  the  law  as 
now  declared  and  to  submit  to  whatever  penalties  might 
bo  inflicted  ;  or  to  quit  the  Establishment,  and  so  relievo 
themselves  from  legal  obligations  which  they  could  not 
conscientiously  discharge.  At  once  they  chose  the  latter 
as  the  only  open  and  honorable  course  for  them  to  take, 
and  rather  than  sacrifico  the  spiritual  independence  of  the 
Church,  they  paid  the  forfeit  of  their  livings. 

When  the  Free  Church  was  thus  constituted  a  great  work 
was  before  it.  Churches  had  to  bo  created,  provision  made 
for  the  support  of  the  ministry,  a  college  to  bo  organized 
and  sustained,  and  missionary  operations  to  bo  carried  on. 
So  much  cncrgv  and  zeal  were  put  forth  that  within  three 
years  and  a  half  after  the  disruption  over  $2,000,000  had 
been  expenrlcd  on  churclics  antl  manses,  and  $:JoO,000  had 
been  obtained  fur  educational  pufiioses.  Tu  its  subsequent 
history  the  Preo  Church  has  alforded  the  noblest  demon- 
stration of  the  power  of  a  Christian  Church  to  maintain 
an  educated  ministry,  and  at  the  same  time  to  prosecute 
missionary  and  other  benevolent  enterprises  with  increas- 
ing liberality.  The  Freo  Church  annually  raises  over 
StOO.OOO  for  tho  sustcntation  fund,  and  through  its  agency 
the  ministers  in  the  poorest  parishes  receive  adequate  sup- 
port. Nearly  all  the  foreign  missionaries  connected  with 
the  Established  Church  look  part  with  the  Free  Church, 
and  on  this  Church,  oven  amid  its  own  early  struggles,  tho 
support  of  these  missions  devolved.  It  has  missions  in 
India,  in  Eastern  Europe,  in  Asia  iMinor,  and  in  .\frica; 
it  has  contributed  largely  to  tho  evangelization  of  tho 
colonies,  especially  Canada  and  Australia;  and  it  makes 
grants  from  year  to  year  to  evangelical  societies  on  tho  con- 
tinent of  Europe.  Free  Cimrch  schools  have  been  establish- 
ed through  Scotland,  and  there  tiro  throe  theological  col- 
leges sustained  with  eflRciency.  ^Vhatevcr  may  bo  said  of 
the  principles  main1aine<l  by  tho  Free  Church,  there  can  bo 
only  one  estimate  of  tho  character  and  worth  of  tho  out- 
going ministers,  and  of  the  zeal  and  liberality  and  success 
with  which  that  Church  has  so  far  prosecuted  its  work. 

David  Inci.is. 
Free  Cities^  or,  as  thoy  generally  were  (tailed  during 
tho  .Middle  Ages,  Impcrinl  Cities,  wcro  those  Herman 
town?  which  governed  themselves  by  elected  magistrates, 
and  formed  independent  communities,  subject  only  to  the 
emperor.  Thoy  were  a  natural  creation  of  the  unsettled 
state  in  which  society  found  itself  early  in  tho  Middle 
Agis.  and  which  made  it  necessary  for  tho  moat  peaceful 
industrv  and  ciommorce  to  wear  helmet  and  sword  and  pro- 
tect themselves  by  wjills  and  lowers  against  the  r'tbberies 
of  tho  knights.  ,\nd  they  oblaineil  their  privileges  from 
the  emperor  on  account  of  the  support  they  were  copalilo 
of  giving  him  in  his  quarrels  with  tlio  nobility  and  clergy. 
Under  tlie  altered  circumstances  which  nmdern  society  pre- 
sents these  free  cities  became  first  a  curiosity  and  then  a 


nuisance,  and  most  of  them  were  incorporated  into  neigh- 
boring states.  In  ISfiC.  Frankfort-on-the-Main  was  annexed 
to  Prussia,  and  Hamburg,  LUbeck.  and  Bremen,  which  in 
the  same  year  became  members  of  the  North  tierman  Con- 
federation, are  now  tho  only  free  cities  left.  (Sec  U.issE 
Tow.ss.) 

Free  Congregations  [t!cr.  Freie  Oemchuli-n'],  an  as- 
sociation of  German  nationalists  who  were  originally  called 
"  Protestant  Friends."  At  first  many  of  them  professed  to 
be  Christians,  but  now  they  reject  the  doctrine  of  a  mirac- 
ulous revelatiou,  and  generally  that  of  a  personal  Deity. 
They  have  been  subjected  in  Germany  to  very  ojiprcssivc 
laws;  nevertheless,  they  had  in  1868  in  Germany  121  con- 
gregations, with  25,000  members,  besides  at  least  five  Ger- 
man congregations  in  the  U.  S. 

Frecd'man  [Laf.  Ulnrtus,  libcrtium'],  in  ancient  Rome 
a  free  man  who  had  been  a  slave.  Slaves  liberated  by  cer- 
tain forms,  or  owned  with  certain  conditions  before  libera- 
tion, or  over  thirty  years  old  at  the  time  of  acquiring  free- 
dom, became  not  only  freedmen,  but  Roman  citizens ; 
others  belonged  to  the  class  Latini ;  still  others  (ilrtUlicii) 
bad  no  rccognizeil  political  existence.  The  descendants 
of  freedmen  were  free,  but  even  when  citizens  they  did  not 
have  tho  rights  of  the  gens. 

Freedmen's  Burean.  hitmrhu-iKry. — Preliminary 
to  the  establishment  of  the  bureau  officially  known  as  the 
"Burean  of  Refugees,  Freedmen,  and  .Abandoned  Lands," 
new  problems  were  presseil  upon  the  attention  of  tho 
.American  people  by  results  flowing  directly  from  the  great 
war  of  180l-():).  Between  four  and  five  millions  of  people 
were  suddenly  set  free  from  chattel  slavery;  a  large  class 
also  of  the  poor  white  population  of  the  Southern  Slates 
were  disturheil,  and  sought  refuge  and  supplies  for  their  ne- 
cessities in  the  cities  and  villages.  The  p.iupcr  class  had 
become  so  much  increased  from  the  late  slaves  and  the 
whites  in  ISO.i  that  at  one  time  the  army  alono  was  feeding 
upwards  of  140,000  of  such  dependants.  Society  in  the 
South  at  tho  close  of  the  war  was  completely  broken  up. 
The  questions  at  that  time  discussed  in  Congress  were  such 
as  these  :  "  AVhat  sh.all  be  done  with  the  South  ?  what  shall 
be  done  with  the  negro  '!  what  shall  be  done  in  the  work  of 
reconstruction  as  a  stepping-stono  to  political  existence,  to 
political  equality?" 

Alter  lengthy  discussion  tho  object  was  effected  by  the 
passage  of  what  is  popularly  known  as  the  "  Freedmen's 
Bureau  .Act."  establishing  a  bureau  in  the  war  department ; 
tho  act  was  ajiproved  Mar.  .!,  1865.  To  this  bureau  were 
committed  tho  supervision  and  management  of  abandoned 
lands,  and  tho  control  of  all  subjects  relating  to  refugees 
ancl  freedmen  from  any  district  of  country  within  the  ter- 
ritory embraced  in  the  operations  of  the  army,  under  roles 
and  regulations  prescribed  by  the  bead  of  the  bureau  and 
.approved  by  tho  President.  The  bureau  was  to  be  under 
tho  "management  and  control  of  a  rttmiititiniouer  to  be  ap- 
pointed by  the  President,  by  and  with  the  advice  and  eon- 
sent  of  tho  Senate."  Yet  a  clause  of  the  act  permitted  the 
detail  of  all  officials  from  tho  army,  provided  there  should 
be  no  increase  of  pay  or  allowances  to  those  so  detailed. 
The  original  act  of  Congress  would  .seem  to  confer  powers 
sufficiently  broad,  yet  subsequently  the  work  of  the  bureau 
was  enlarged  to  embrace  *■  the  supervision  antl  care  of  nil 
loyal  refugees  and  freedmen,  so  far  as  the  same  shall  bo 
necessary  to  enable  them  as  speedily  as  practicable  to  be- 
come self-sujiporting  citizens  of  the  I'.  S..  and  to  aid  them 
in  m.aking  tho  freedom  conferred  by  proclanmtion  of  the 
commander-in-chief,  by  emancipation  under  the  laws  ol 
States,  and  by  cimstitutional  amendment  available  and 
beneficial  to  tho  public." 

In  fact,  until  the  subsequent  acts  of  reconstruction  had 
been  passed  and  juif  into  active  operation  this  bureau  had 
in  its  hands  )irelly  much  the  entire  machinery  of  govern- 
ment and  responsibility  so  far  as  the  classes  named  in  the 
act  were  concerned.  How  the  powers  conferred  were  used 
will  appear  to  some  extent  in  Ihe  following  brief  sketch  of 
the  operations  of  the  bureau. 

Thr  C'limminHiimir. — In  speaking  of  the  commissioner 
selected  to  perform  the  adiuinistrative  duties  a  congres- 
sional investigating  committee  in  IS70  introduce  what  they 
have  to  say  bv  showing  something  of  the  nnlieipaled  scope 
and  purpoVe  of  the  bureau.  They  quote  from  the  solicitor 
of  the  war  department  Bubstantially  as  follows:  "The  work 
laid  out  for  the  bureau  of  einaneipat  ion  is  of  immense  mag- 
nitude. Two  and  a  half  millions  of  wards  driven  fr.im 
their  accustomed  shelter  by  the  sharp  entaslropheH  id'  war, 
landless,  houseless,  homeless,  Hiipeal  (•!  the  government  to 
guard  and  save  Ihem.  From  their  earliest  years  ileprivod 
of  the  light  of  knowleilge,  they  are  children  able  as  yet  to 
sec  only  the  starof  freedom.  They  feel  with  hope  and  con- 
fidence that  tho  flag  which  brings  to  them  liberty  will 
sproad  over  them  tho  muntio  of  its  protection.    In  tho  heart 
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of  this  great  people  every  pulsation  throbs  for  freedom. 
Tlie  instincts  of  national  honor  will  allow  no  faltering  and 
no  failure  in  our  duty  to  the  oppressed  freedinen,  who  stand 
shoulder  to  shoulder  in  this  struggle  for  our  country's 
safety  .and  renown.  The  plan  proposed  iu  this  bill  is  for 
tlie  organization  of  a  bureau  in  the  war  department.  Per- 
haps this  is  the  best  means  of  commencing  the  great  work, 
but  I  think  the  time  will  soon  come,  if  it  has  not  already 
arrived,  when  the  duties  of  this  bureau  will  require  the 
powers  and  merit  (he  dignity  of  a  separate  executive  de- 
partment. There  are  several  subjects  which  might  be  ad- 
vantageously grouped  together,  and  ought  to  be  placed 
under°the  management  of  one  controlling  mind.  Among 
them  are  the  following:  1,  taking  possession,  on  behalf  of 
the  U.  S.,  of  all  real  est.ate  abandoned  by  its  owners;  2, 
taking  possession  of  all  real  estate  forfeited  to  the  U.  S.  to 
be  sold  for  taxes,  whether  bought  in  by  order  of  the  Presi- 
dent of  the  U.  S.  or  sold  to  settlers  and  others  :  3,  taking 
possession  of  all  lands  conliscated  to  the  U.  S. :  4.  taking 
possession  of  all  personal  property  of  the  enemy  derelict, 
abandoned,  or  captured,  except  prizes  at  sea;  5,  taking 
care  of.  and  making  provision  for,  all  persons  now  freed  or 
hereafter  to  be  freed  under  any  laws  of  the  U.  .S.  or  procla- 
mations of  the  President  or  .acts  of  manumission  ;  6,  taking 
care  of  all  colored  men  in  the  rebellious  districts  who  were 
free  before  the  war,  aud  of  all  fugitives  thereto  from  loyal 
States;  7,  all  legal  proceedings  for  the  confiscation  of  prop- 
erty in  the  courts,  the  U.  S.  attorneys  or  special  attorney 
to  act  under  orders  of  the  new  department  so  far  as  respects 
these  proceedings;  8,  the  administration  of  all  laws,  rules, 
and  regulations  relating  to  the  migration  of  colored  peo- 
ple ;  9,  and  of  laws  relating  to  the  compensation,  if  any, 
which  the  government  may  hereafter  give  to  aid  loyal 
States  in  emancipating  slaves ;  10,  all  other  matters  relating 
to  the  emancipation  and  its  processes,  its  rules  and  regula- 
tions, etc.,  and  the  protection  of  the  interests  of  the  colored 
men  on  one  hand  and  the  U.  S.  on  the  other. 

"  These  subjects  are  intimately  connected  together.  They 
would  require  genius  and  active  energy  of  the  most  power- 
ful executive  talent.  The  secretary  of  war  and  of  the  tteas- 
nry  are  already  so  overwhelmed  with  labor  and  responsi- 
bility thiit  it  is  ungenerous  to  demand  of  either  of  them  to 
assume  this  herculean  task.  The  labors  of  this  emanci- 
pation department  will  be  unsurpassed  by  those  of  any 
other  executive  minister.  Its  importance  to  the  ultimate 
issue  of  the  war.  to  the  reputation  of  our  country  abroad, 
to  the  moral  character  of  our  people  in  the  Southern  States, 
to  the  treasury,  to  the  soldier,  and  to  the  industrial  inter- 
ests of  this  great  nation,  can  hardly  be  overestimated. 
Whoever  is  competent  to  fill  the  office  of  secretary  of  eman- 
cipation should  have  a  seat  in  the  cabinet." 

C'itmintBsioncr.  —  Gen.  Howard  was  appointed  commis- 
sioner May  12,  1865,  and  immediately  commenced  the  or- 
ganization of  his  bureau. 

Assistant  Commissioners. — The  assistant  commissioners 
soon  appointed  or  detailed  from  the  army  were — Col.  0. 
Brown  for  Va.,  head-quarters,  Richmond.  Va. ;  Col.  E.  Whit- 
tlesey, for  N.  C,  head-quarters,  Raleigh,  N.  C. ;  Gen.  R. 
Saxton  for  S.  C,  Ga.,  and  Fla.,  head-quarters,  Beaufort, 
S.  C. ;  Col.  T.  W.  Osborn  for  Al.a.,  head-quarters.  Mobile, 
Ala.;  Ch.aplain  T.W.Conway  for  La.,  head-quarters,  New 
Orleans,  La. :  Col.  Samuel  Thomas  for  Miss.,  head-quarters, 
Vicksburg,  Miss. ;  Gen.  C.  B.  Fisk  for  Ky.  and  Tenn., 
head-quarters,  Nashville,  Tenn. ;  Gen.  J.  W.  Sprague  for 
Mo.  and  Ark.,  he.ad-quai-ters,  St.  Louis,  M<i. ;  Col.  Jno. 
Eaton.  Jr..  for  a  district  near  Washington,  head-quarters, 
District  of  Columbha.  The  ensuing  September  a  few 
changes  were  made:  Gen.  Saxton's  district  was  reduced  to 
South  Carolina  and  Georgia,  head-quarters  at  Charleston, 
S.  C. ;  Gen.  Davis  TiUson  took  Georgia  as  sub-assistant  for 
a  time:  he  was  soon  made  a  full  assistant,  reporting  di- 
rectly to  Washington;  Gen.  Wager  Swayne  was  assigned 
to  .Uabama.  and  Col.  T.  W.  Osborn  to  Florida;  Texas 
meanwhile  had  been  opened  to  us,  and  Gen.  E.  M.  Gregory 
assigned,  with  he.ad-quarters  at  Galveston.  Tex.  These  as- 
sist:ints  were,  many  of  them,  replaced  by  others  for  various 
causes.  For  example.  Gen.  J.  M.  Schofield  and  (Jen.  A.  11. 
Terry  had  Virginia  in  succession;  Gen.  N.  A.  Miles  and 
Col.'.T.  V.  Bomford.  North  Carolina;  Gen.  R.  K.  Scott, 
South  Carolina;  Gen.  C.  C.  Sibley  and  Col.  J.  R.  Lewis, 
Georgia  ;  Gen.  Wm.  P.  Carlin.  Tennessee ;  Gen.  J.  C.  Davis 
and  Gen.  S.  Burbank.  succeeding  each  other  in  Kentucky; 
Gen.  C.  H.  now.ard.  District  of  Columbia,  including  in  his 
district  parts  of  Virginia.  West  Virginia.  Maryland,  and 
Delaware;  Gens.  A.  Baird,  J.H.  Mower.  Col.  W.  H.Wood, 
and  Gen.  R.  C.  Buchanan,  Louisiana;  (len.  C.  H.  Smith, 
Arkansas;  Gens.  Chas.  Griffin.  J.  B.  Kiddoo,  and  ,T.  J. 
Reynold,  Texas  ;  Gen.  E.  M.  Gregory  was  tr,ansferred  to 
Maryland,  and  Gen.  E.  Whittlesey  to  Washington. 

Sub-Assistants. — Each  assistant  commissioner's  district 
was  divided  into  a  number  of  sub-districts,  and  a  sub-as- 


sistant assigned  to  each.  For  the  most  part  an  army  officer, 
or  a  volunteer  officer  "retained  in  service"  by  special  act 
of  Congress,  occupied  this  position.  In  addition  to  these 
officials  there  was  in  each  State,  besides  the  ordinary  stalT 
of  an  officer  commanding  a  district,  a  superiiUendent  of 
education. 

Where  Located. — Perhaps  the  briefest  possible  method 
of  giving  any  sort  of  view  of  the  organization  and  mag- 
nitude of  the  work  of  the  Freedmen's  Bureau  is  to  take  up 
in  succession  each  branch  of  the  commissioner's  home  ojfice 
and  explain  jts  operations.  This  office  was  first  located  in 
Washington  in  a  large  dwelling-house  at  the  corner  of  I 
and  19th  streets.  Washington,  D.  C.  After  a  time  a  build- 
ing nearly  opposite  was  added  for  the  assistant  commis- 
sioner of  the  district  and  contiguous  territory.  .Subse- 
quently, after  the  erection  of  the  Howard  I'niversify.  the 
bureau  was  moved  into  the  main  building  of  that  institution, 
renting  such  portions  of  it  as  could  be  spared  from  the  use 
of  students. 

Adjutant's  Division. — The  organization  grew  up  rapidly 
from  the  different  kinds  of  work  presented  in  the  operations 
immediately  rendered  necessary.  First,  an  immense  bundle 
of  reports  and  communications  was  put  into  the  hands  of 
the  commissioner  by  Mr.  Stanton,  then  secretary  of  war. 
It  was  plain  that  the  necessary  correspondence  would  in- 
crease. Naturally  assimilating  all  matters  to  the  rules  of 
the  war  department,  an  adjutant's  division  was  instituted, 
with  all  the  necessary  clerks,  books,  and  papers.  To  this 
division  was  assigned  first  Lt.-Col.  Saml.  L.  Taggart.  then 
Col.  J.  S.  Fullerton.  He  was  succeeded  by  Gen.  Max  Wood- 
hull  ;  the  latter  by  Cols.  Samuel  Thomas  and  A.  P.  Ketehum, 
followed  by  Gen!  E.  AVhittlesey. 

Quartermaster's  Division. — Official  and  private  letters 
began  to  multiply  from  all  quarters.  Disorganization  of 
society  was  having  its  necess.ary  fruits  in  destitution,  crowd- 
ing of  people  into  the  cities,  and  sickness.  To  meet  the 
destitution  in  food  and  clothing  that  the  army  had  been 
temporarily  supplying  to  some  140,(100  dependants,  the 
r/nnrtcrmasler's  division  was  established,  the  officer  in  charge 
doing  really  the  ordinary  duty  of  both  commissary  and 
quartermaster.  Lt.-Col.  Geo.  W.  Balloch  of  the  commis- 
sary department  first  conducted  this  branch,  but  after  his 
services  were  needed  elsewhere.  Gen.  U.  M.  Whittlesey  was 
detailed.  The  latter,  after  some  four  years'  service,  was 
succeeded  by  Maj.  J.  M.  Brown.  This  branch  took  the 
charge  of  all  clothing  received  and  scut,  of  all  school-build- 
ings to  be  rented,  constructed,  or  finally  disposed  of.  and 
generally  of  the  issuance  of  supplies  of  all  kinds  to  the 
destitute. 

Special  Commissar;/  Division. — When  a  severe  famine 
took  place,  ranging  along  the  Southern  coast  in  Mar..  1807. 
and  a  special  appropriation  was  made  by  Congress  for  all 
classes  of  starving  people,  a  separate  division  was  made 
under  Gen.  E.  Whittlesey.'  It  met  the  temporary  necessity, 
and  was  then  closed. 

Medical  Branch. — The  sickness  was  so  extensive,  and 
the  number  of  orphan  children  and  aged  infirm  people  so 
great,  that  a  medical  branch  was  early  organized,  and  these 
several  classes  put  under  its  supervision.  Dr.  Caleb  W. 
Horner  started  the  division,  and  was  followed  successively 
by  Dr.  L.  A.  Edwards,  U.  S.  A.,  and  Dr.  Robert  Reyburn. 
'  Land  and  Claim  Division. — Milj.  Wm.  Fowler  (.succeeded 
by  Gen.  A.  P.  Howe  and  Mr.  Wm.  P.  Drew)  took  charge  of 
the  "  abandoned  land  "  division.  The  abandoned  property 
that  came  under  the  supervision  of  the  bureau  was  upwards 
of  800,000  acres  of  lands,  besides  S373  town-lots.  The 
work  in  this  division  conformed  to  the  changing  policy  of 
the  government  in  the  South,  where  the  property  was 
situated.  A  portion  served  the  purpose  of  revenue  for  a 
time.  A  careful  record  was  taken,  plans  were  entered 
upon  for  the  settlement  of  freedmen.  and  afterward  modi- 
fied or  abandoned.  Finally,  all  or  nearly  all  was  restored 
to  the  former  owners.  Gen.  l[ow.ard's  report  of  Dec,  186.'), 
recommends  as  conditions  of  pardon  extended  to  certain 
of  these — '•  1st,  That  the  land-owner  agree  to  set  apart  and 
griint  title,  in  fee-simple,  to  each  head  of  family  of  his  for- 
mer slaves  a  homestead  varying  in  extent  from  five  to  ten 
acres,  to  be  secured  against  alienation  during  the  lifetime 
of  the  grantee.  2d,  That  others  be  like  conditioned  accord- 
ing to  their  eircumstanecs.  to  be  determined  by  a  commit- 
tee appointed  by  the  President."  This  method  was  not 
adopted  by  President  Johnson,  who  had  already  become 
reconciled  and  friendly  to  those  he  was  ostensibly  pardon- 
ing. The  commissioner,  speaking  of  this  plan  of  restora- 
tion, says:  "The  uncertainty  of  the  tenure  of  the  bureau 
over  property,  which  is  the  result  of  the  policy  of  restora- 
tion adopted",  has  rendered  the  division  and  assignment  of 
land  to  refugees  and  freedmen  impracticable."  The  bureau 
I  aided  quite' extensively  in  .attempting  the  settlement  of 
freedmen  on  the  public  lands  under  the  Homestead  law. 
but  was   never  very  successful  in    isolating  independent 
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fiirailtes  of  refugees  or  freedmcn,  as  occurs  jrith  many  of 
our  Northern  emigrants.  For  a  t'lmo  the  freed  people  were 
quite  grc^arious^  choosing  villages  and  cities,  where  thuro 
were  churches  and  soon  schools  springing  up,  or  seckiug 
temporary  labor  on  jdantatiuns  for  wages. 

Tniitxportntiou. — Speaking  of  the  subject  of  transporta- 
tion, which  belonged  to  the  quartermaster's  division,  the 
report  to  Congress  in  ISOO  says:  *' At  the  beginning  of 
this  year  as^^istant  commissioners  and  phinters  asked  that 
the  frecdmcn  be  transported  buck  to  their  old  homcs^  where 
they  could  be  employed  nt  good  wages.  As  this  change 
would  in  a  great  measure  relieve  tlic  government  of  their 
support,  it  was  thought  best  to  grant  transportation  to 
those  either  dependent  or  likely  to  become  so  immediately, 
and  by  this  means  place  them  in  the  way  of  permanently 
caring  for  themselves.  During  this  year  (ISfifi)  :iS7  refu- 
gees and  63j2  freedmen  (men,  women,  and  children)  were 
transported  to  places  where  there  was  employment  Utr 
them  and  assured  support.  In  1S1)7  this  relief  was  much 
increased,  the  number  of  refugees  sent  being  778,  and 
freed  people  lfi,9:JI. 

Claim  Division. — To  the  land  division  was  assigned, 
after  a  time,  what  was  called,  after  the  lands  had  been 
all  restored,  *'tho  claim  division."  This  was  organized 
to  take  up  the  work  undertaken  and  left  by  t!ie  Sanitary 
Commission,  of  aiding  soldiers  in  the  collection  of  bounties, 
prize-money,  and  other  due;?,  without  charge  to  them.  This 
division  applied  in  the  bureau  to  the  co^^ref/ (soldiers,  sailors, 
and  marines)  alone.  The  number  of  such  claims  in  process 
of  settlement  in  Dec,  1S67,  was  over  4000.  in  ISTiS  upwanls 
of  17,000.  The  commissioner's  report  for  1SG9  uses  tlicse 
significant  words  :  *'  It  is  not  possible  by  any  machinery  to 
furnish  absolute  security  to  both  claimants  and  the  govern- 
ment against  fraud.  The  inventions  of  cupidity  are  almost 
infinite,  and  when  no  other  scheme  is  successful  the  last 
resort  of  baffled  dishonesty  is  to  turn  upon  the  bureau 
agents  with  false  charges  in  the  public  prints  for  the  pur- 
pose of  getting  them  disgraced  and  removed." 

S'-hon/  Oiviaiou, — The  school  division  was  organized 
very  soon  iifter  the  bureau  went  into  operation,  under  the 
charge  of  Mr.  J.  W.  Alvord.  Mr.  Alvord  had  his  repre- 
sentative school  superintendent  in  each  State  or  district, 
who  aided  the  assistant  commissioner  of  the  State  or  dis- 
trict in  all  educational  efiforts,  and  made  frec^ucnt  and  full 
reports  to  Washington.  The  first  circular  touching  upon 
this  subject  is  dated  May  19,  ISOj,  and  certifies  to  all  in- 
terested that  the  educational  and  moral  condition  of  these 
people  (frecdmcn  and  refugees)  will  not  bo  forgotten.  The 
eommissiouer  adds  at  the  close  of  his  instructions,  "that 
in  all  this  work  it  is  not  my  purpose  to  supersede  the 
benevolent  agencies  already  engaged  in  it,  but  to  system- 
atize and  facilitate  them."  His  theory  of  this  proper  and 
permanent  relief  to  the  multitudes  suddenly  come  to  the 
responsibility  of  caring  for  themselves  and  families  was  in 
the  channel  of  pulilie,  instruction,  especially  in  the  schools. 
The  results — viz.  the  rapid  decrease  of  the  dependants,  and 
the  intelligent  aj)i)rehension  of  the  new  rights  and  privi- 
leges conferrecl  upon  the  freed  people — were  everywhere 
proportioned  to  the  light  and  knowledge  that  came  through 
the  schools  established. 

The  TrnfhcrH. — An  extract  from  the  bureau  report  for 
1800.  p.  12.  gives  a  slight  insight  into  the  difHcuIties  met 
and  the  changes  accomplished:  ''Too  much  praise  cannot 
be  bentowed  upon  the  noble  band  of  Christian  teachers  who 
have  carrierl  on  suceessfuUy  this  work  of  education.  Many 
of  them  have  come  from  the  very  best  circles  of  refined  and 
cultivated  society,  and  have  been  exposed  to  privations, 
hardships,  and  perils  which  would  have  discouraged  any 
who  were  not  moved  by  the  spirit  of  the  Divine  Teacher. 
To  them  belongs  the  credit,  in  great  measure,  fur  all  that 
has  been  aecomplislied.  They  havt^  done  the  hard  work  ; 
thvif  have  been  the  rank  anrl  file  in  the  long  fight  with  jire- 
judice  and  ignorance.  When  they  first  entered  the  field 
as  teachers,  so  general  and  bitter  was  the  opposition  to  the 
education  of  the  blacks  tliat  scarcely  one  white  family  dared 
to  welcome  them  with  hospitality.  When  they  were  in- 
sulted and  aHfailed  very  f<'W  bad  the  courage  to  defend 
them,  but  their  good  contluct  finally  overcame  prejudice, 
and  better  sentiments  have  gradually  grown  up  in  many 
parts  of  the  South.  Hostility  to  teachers  and  schoola  has 
in  a  groat  measure  ceased." 

/inirvofciit  Sficirtirn. — The  hnrcnu  co-operated  with  the 
benevolent  societies  and  church  commissions  throughout 
the  country,  and  extended  its  school-work  till  it  ceased  by 
law — leaving,  besides  the  nuclei  for  common  schools,  six 
universities  (|uite  firmly  establishcrl.  and  upwards  of  twenty 
institutions  that  rank  as  colleges  anrl  noruml  kcIhioIs.  In 
the  argument  of  Kdgar  Kef  chum,  Ksq..  before  the  House 
committee  on  edueatifm  and  labor  ho  says:  "  In  the  flriit 
year  there  were  Ori,778  pupils  reported,  and  there  were  975 
schools.     The  schools  are  now  (in  1870)  2118,  and  the  pu- 


pils 250,000."  Thus,  the  bureau  afforded  a  beginning,  a 
nucleus,  for  the  present  extensive  system  of  education  in 
all  the  Southern  States. 

Bounty  OiiixioH. — The  "bounty  division"  was  added  by 
act  of  Congress  War.  29,  1807.  Mr.  Ketchum  says  of  this: 
"The  soldiers  were  everywhere  defrauded  by  agents. 
Since  Apr.  17.  1^*17.  the  total  amount  of  the  bounties  paid 
to  soldiers  through  the  agency  of  the  bureau  has  been 
$5, 831, 'in. 89.  ...  A  part  of  the  system  is  a  full,  com- 
plete, and  minute  record  of  each  case,  so  that  its  history 
can  he  easily  traced."  The  amount  of  this  bounty  fund 
expended  finally  reached  upwards  of  $8,000,000  before  it 
passed  into  the  bauds  of  the  army  officers  now  disburs- 
ing it. 

financial  Division. — The  general  partition  of  the  office 
which  embraced  the  payment  of  bounties  as  an  item  was 
called  the  "  financial  division."  Geo.  W.  Batlocb.  detailed 
from  the  commissary  department  of  the  army  with  the 
rank  of  lieutenant-colonel  (afterwards  brevet  brigadier- 
general  by  promotion),  was  assigned  to  this  important 
division  in  June,  IS6.').  The  receipts  and  expenditures  in 
this  division  during  its  entire  existence  amounted  to  a  lit- 
tle more  than  .^l.'l.OOO.lHIO  for  bureau  jiurposcs  propter,  and 
upwards  of  $8,000,000  for  payment  of  bounty  and  prize- 
money  to  colored  soldiers  aud  sailors,  making  the  grand 
total  upwards  of  $21,000,000.  Gen.  Balloch  was  discharged 
in  1871.  For  a  time  Gen.  Ilctward  made  the  disbursements 
himself,  and  then  was  succeeded  by  Maj.  .1.  M.  Ilrown,  who 
continued  the  work  till  it  closed.  Upon  the  question  of 
carefulness  and  honesty  on  the  part  of  ofllcers  of  this  bu- 
reau many  public  and  bitter  accusations  were  made  and 
many  examinations  took  place.  A  special  court  of  in- 
quiry was  finally  ordered  by  Congress,  which  reported,  ex- 
onerating the  officers  of  the  bureau  from  all  charges,  and 
highly  commending  the  commissioner. 

General  Work. — The  commissioner  kept  many  things  that 
had  to  be  done  by  the  bureau  under  the  immediate  control 
of  his  inspectors  and  aides.  The  chief  clerks  contemplated 
by  the  first  bureau  law  were — first,  F.  W.  Owen,  succeeded 
bv  J:  A.  Beniis.  then  in  succession  J.  B.  Liltlewood,  II.  D. 
Beam,  and  J.  H.  Cook.  These  often  had,  in  addition  to 
the  charge  of  records,  inspection  duty  to  perform  during 
their  respective  terms  of  service.  The  inspectors  proper 
were  Gen.  W.  E.  Strong,  Gen.  F.  D.  Sewall,  and  J.  U. 
Langston.  Esq.  These,  with  the  aides,  Lt.-Cols.  H.  M. 
Stinson,  Fred.  W.  Gilbreth.  Capts.  .Jo.se])h  A.  Sladen  and 
M.  C.  Wilkinson,  and  Lieut.  J.  U.  McBlair,  went  frequently 
from  place  to  place,  inspecting  books  and  accounts  and  re- 
porting upon  the  condition  of  the  peo])le  and  the  conduct 
of  ofllcers  and  agents.  Matters  especially  looked  into 
through  this  channel  of  activity  were,  in  addition  to  those 
already  mentioned,  ''labor  questions"  (written  contracts 
and  joint  companies  were  the  stepping-stones  to  the  inde- 
pendency of  the  late  slaves).  Of  course  the  free  system 
gave  rise  to  many  complaints  and  much  friction  ;  an  in- 
spector started  at  once  for  the  scene  of  a  serious  trouble  or 
riot,  settled  the  matter,  if  possible,  and  reported.  Out  of 
the  "labor  questions"  naturally  came  the  questions  for 
courts  —  next  ''bureau  courts  and  magistrates."  These 
were  kept  up  till  the  testimony  of  black  men  was  received 
in  the  State  and  local  courts.  It  was  first  accepted  in  Ala- 
bama by  the  strenuous  eflorts  of  (ien.  Wager  Swayne,  and 
then  quickly  extended  to  other  Stated. 

The  frfcdmenH  Hanks  for  a  considerable  time  enjoyed 
the  bureau  countenance  and  aid.  "'The  attempted  system 
of  apprenticing  blacks  and  other  substitutes  for  slavery 
were  looked  into  by  the  inspectors,  and  hin<lered.  For  a 
while,  too,  the  subject  of  the  marriage  relation  gave  rise  to 
much  perplexity.  There  were  so  very  many  who  had  been 
married  several  times,  or  there  had  been  so  little  recogni- 
tion of  marriage  at  all  before  freedom,  that  the  difliculties 
were  great.  Agents  saw  to  it  that  the  marriage  ceremony 
was  performed  and  a  careful  record  kept.  In  fact,  scarcely 
any  subject  that  has  to  be  legislated  upon  in  civil  society 
failed  at  one  time  or  other  to  demand  the  action  of  this  sin- 
gular bureau.  In  trme  bureau  courts  gave  place  to  others 
— bureau  contracts  and  bureau  marriages  to  local  and  cler- 
ical. The  pauper  class  was  gradually  transferred  ;  the  asy- 
lums and  iiospitals  one  after  another  assumed  by  societies 
or  towns  ;  questions  of  laud-titles  closed  ;  in  brief,  all  ope- 
rations were  ])urposely  re<luced  and  transmuted  into  the 
comniim  svstem  of  government  in  this  country.  The  last 
things  of  i'niportanee  given  up  were  the  schiiols,  one  ony- 
lum  at  Washington,  and  the  payment  of  bounty. 

The  bureau  has  been  called  a  political  machine.  This  is 
somewhat  true:  it  fitted,  or  helped  va.-tly  to  do  so.  the  half 
citizen  looiting  t'>  full  rights  and  rc^'ponsihilities.  Mr.  .1.  M. 
Lani'ston,  idcntitled  by  birth  with  the  black  man,  spoUo 
earnestly  and  constantly  as  the  eommicsioner  sent  him  mit, 
urging  schools  and  churches,  promoting  education,  mural- 
ity,  economy,  endurance,  and  iudepcndeneo;  aud  though 
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there  may  not  have  been  any  direct  instruction  to  him  and 
to  the  other  inspectors  and  aides  to  make  political  converts 
to  the  party  of  freedom  and  progress,  yet  doubtless  the  pos- 
itive effectwas  just  this;  so  that  to  the  bureau,  its  schools, 
teachers,  agents,  and  inspectors  was  due  in  some  measure 
the  strong  bias  of  the  colored  voters  in  favor  of  tho  Repub- 
lican party.  The  bureau  was  abnormal — a  machine  to  re- 
lieve the  "shock  when  passing  over  tho  rough  transition 
roadwav.  Its  work,  in  its  mistakes  and  in  its  succGsses,  is 
now  a  subject  of  history.  0.  0.  Howaud. 

Free'dom,  tp.  of  Polk  co..  Ark.     Pop.  257. 

Freedom,  tp.  of  Carroll  co..  111.     Pop.  811. 

Freedom,  post-tp.  of  La  Salle  co.,  111.     Pop.  1262. 

Freedom,  tp.  of  Palo  Alto  co.,  la.     Pop.  IGl. 

Freedom,  post-tp.  of  Bourbon  co.,  Kan.     Pop.  815. 

Freedom,  ]»ost-tp.  of  Waldo  co..  Me.     Pop.  716. 

Freedom,  post-tp.  of  Carroll  co.,  Md.     Pop.  3008. 

Freedom,  tp.  of  Washtenaw  co.,  Mich.     Pop.  1261. 

Freedom,  tp.  of  Waseca  co.,  Minn.     Pop.  832. 

Freedom,  post-tp.  of  La  Fayette  co..  Mo.     Pop.  2559. 

Freedom,  tp.  and  post-v.  of  Carroll  co.,  N.  H.,  70 
miles  N.  E.  of  Concord.  It  has  a  savings  bank,  and  man- 
ufactures of  leather,  lumber,  and  bricks.     Pop.  of  tp.  737. 

Freedom,  tp.  of  Cattaraugus  co.,  N.  Y.,  has  quarries 
of  good  building-stone.     Pop.  1371. 

Freedom,  tp.  of  Henry  co.,  0.     Pop.  S12. 

Freedom,  post-tp.  of  Portage  co.,  0.,  on  the  Atlantic 
and  lii-eat,  Western  R.  R.     Pop.  781. 

Freedom,  tp.  of  AVood  co.,  0.     Pop.  1089. 

Freedom,  tp.  of  Adams  co.,  Pa.     Pop.  449. 

Freedom,  post-v.  of  Beaver  co..  Pa.,  on  the  Ohio  River 
and  the  Pittsburg  Fort  Wayne  and  Chicago  R.  K.,  3  miles 
E.  of  Beaver. 

Freedom,  tp.  of  Blair  co.,  Pa.     Pop.  1020. 

Freedom,  post-tp.  of  Outagamie  co,,  Wis.    Pop.  1330. 

Freedom,  tp.  of  Sauk  co.,  Wis.     Pop.  778. 

Free'hold,  an  estate  of  inheritance  or  for  life  in  real 
property.  It  was  in  ancient  times  termed  a  frank-tene- 
ment (a  word  having  the  same  meaning  as  "  freehold"), 
and  denoted  an  estate  held  by  a  freeman  independently  of 
tho  mere  will  of  the  feudal  lord.  It  includes  those  estates 
to  which  the  mode  of  conveyance  by  feofl'ment  with  livery 
of  seizin  was,  in  the  early  common  law,  exclusively  appro- 
priate, and  this  characteristic  was  once  used  as  a  means  of 
defining  its  extent  of.  applicatiou  :  but  since  the  abolition 
of  feoffment  such  a  mode  of  descri])tion  is  no  longer  pos- 
sible. (See  Feoffment.)  But  though  the  ceremony  of 
livery  of  seizin  no  longer  exists,  the  term  ''seizin"  has 
still  been  retaineil  as  applicable  to  freehold  interests  alone, 
while  all  inferior  estates  are  said  to  exist  only  in  ''posses- 
sion." An  estate  of  freehold  may  be  either  corporeal,  as 
in  land,  or  incorporeal,  as  in  rents  or  franchises.  Free- 
holds of  inheritance  are  fees  simple  (see  Fee)  and  fees  tail. 
(See  Entail.)  Freeholds  not  of  inheritance  are  life  estates, 
which  are  either  conrcntional  or  lerjal.  Those  which  are  con- 
ventional may  be  either  (1)  for  one's  own  life,  (2)  for  the 
life  of  .another,  or  (3)  for  some  indefinite  period,  which  may 
possibly  last  during  the  period  of  one's  life.  Legal  life 
estates  are  (1)  curtesy,  (2)  dower,  and  (3)  jointure.  (See 
Estate  for  Life,  Dower,  Jointure.) 

George  Chase.     Revised  by  T.  W.  Dwight. 

Freehold,  a  post-v.  and  tp.,  cap.  of  Monmouth  co., 
N.  J.,  is  24  miles  E.  of  Trenton  and  16  miles  W.  of  Long 
Branch,  and  is  the  E.  terminus  of  tho  Freehold  and  James- 
burg  R.  R.,  which  here  joins  the  line  of  railroad  to  Long 
Branch  and  Squam  Village  on  tho  sea-shore.  It  has  6 
churches,  2  large  boarding-schools,  3  public  schools,  2  weekly 
newspapers,  2  national  banks,  1  iron-foundry,  I  machine- 
slioj)  and  planing-mill,  4  hotels,  a  numl)er  of  large  stores, 
the  usual  number  of  mechanics'  shops,  and  is  lighted  with 
gas.  In  1778  it  was  the  head-quarters  of  the  British  army 
during  the  battle  of  Monmouth,  which  was  fought  in  the 
immediate  vicinity.  It  is  in  the  centre  of  a  rich  agricul- 
tural district.     Pop.  of  tp.  4231. 

James  S.  Yari>,  Ed.  "  Monmouth  JouRyAL." 

Freehold,  post-tp.  of  Warren  co..  Pa.,  on  the  Atlantic 
and  Great  Western  R.  R.     Pop.  1316. 

Free'man,  a  man  who  is  not  a  slave,  or,  in  a  narrower 
SLMise,  a  citizen  or  burgess  who  has  certain  specified  rights. 
In  ancient  Rome  freemen  (liberi)  were  of  two  classes — f^i- 
ffritni,  or  free-born,  and  Uberti  or  lihertini,  freedmen  who 
had  been  slaves.  The  two  classes  had  a  distinct  legal 
status,  but  the  sons  of  freedmen  were  ingenuiy  though  with- 
out tribal  privileges. 

Freeman,  post-tp.  of  Franklin  co.,  Me.     Pop.  608. 


Freeman,  tp.  of  Freeborn  co.,  Minn.     Pop.  694. 
Freeman,  post-tp.  of  Crawford  co..  Wis.     Pop.  1279. 

Freeman  (Edward  Augustus),  D.  C.  L.,  b.  at  Ilar- 
borne.  Staffordshire,  England,  1823;  was  chosen  a  scholar 
of  Trinity  College,  Oxford,  1841;  a  fellow  in  1845;  ex- 
aminer in  law  and  modern  history  at  Oxford  1857-58, 
1863-64:  author  of  Church  Jieatortitiou,  1S46;  a  History 
of  Architecture,  1819  :  Architectural  Antiquities  of  Gower, 
1S50  ;  Windoic-Traverif  in  Enf}lnn<t,  1850  :  Llandaff  Cathe- 
dral, 1860  ;  Poems  (with  G.  W.  Cux),  1850  ;  Hlstonj  of  the 
Saracens,  185G  :  History/  of  Federal  Gorcrninoit,  18G3 
(incomplete) ;  History  of  the  Norman  Conrjucst,  4  vols., 
1867-72  (unfinished) ;  Old  English  History,  1869  ;  History 
of  Wells  Cathedral,  1869;  Historical  Essays,  1871-73; 
Growth  of  the  Euf/lisk  Constitution,  1873 ;  Comparative 
Politics,  1873,  etc. 

Freeman  (James),  D.  D.,  a  Unitarian  clergyman,  the 
first  in  the  U.  S.  to  call  himself  so.  By  his  means  tho 
''  King's  chapel"  in  Boston,  the  oldest  Episcopal  church  in 
New  England,  became  the  first  Unitarian  chui"ch  in  New 
England,  and  consequently  in  America.  He  was  b.  in 
Charlestown,  Mass.,  Apr.  22,"17.VJ;  was  graduated  from 
Harvard  College  in  1777:  was  chosen  reader  of  King's 
chapel  in  1782;  became  Unitarian;  carried  his  people 
with  him  ;  induced  them  to  alter  the  Prayer-Book  in  ac- 
cordance with  the  new  theology  ;  and  in  1787  was  ordained 
pastor  of  the  church  by  the  wardens  and  people.  The 
connection  remained  unbroken  till  his  death,  Nov.  14, 
1835.  Dr.  Freeman  was  an  accomplished  scholar,  a  pure 
writer,  a  social,  ]>hilanthropic  man.  He  was  one  of  the 
founders  of  tlie  Massachusetts  Historical  Society.  To  the 
last  Dr.  Freeman  continued  a  member  of  the  Boston  Min- 
isterial Association,  though  differing  so  much  in  opinion 
from  the  rest  that  there  was  no  professional  exchange  of 
pulpits.  0.  B.  Frothingham. 

Freeman  (James  Edward),  a  painter  of  historical 
and  genre  subjects  and  of  portraits,  was  b.  in  Nova  Scotia. 
AVhilo  he  was  still  very  young  his  parents  removed  to  Ot- 
sego, Otsego  CO.,  N.  Y.  His  early  life  was  one  of  hard- 
ship, and  it  was  with  difficulty  that,  impelled  by  his  desire 
to  become  an  artist,  he  made  his  way  to  New  York  and 
entered  the  National  Academy  of  Design  as  a  student ; 
made  an  associate  in  1831,  and  an  academician  in  1S33  ; 
married  in  1834  a  lady  of  Italian  and  English  parentage,  by 
name  Latilla  (see  Latilla).  with  some  talent  as  an  artist. 
Since  1840  Freeman  has  lived  in  Rome.    Clarence  Cook. 

Free'man's,  tp.  of  Franklin  co.,  N.  C.     Pop.  1318. 

Free'mansburg,  post-b.  of  Bethlehem  tp.,  North- 
ampton CO.,  Pa.,  on  tho  Lehigh  and  Susquehanna  R.  R. 
Pop.  643. 

Free'masonry  is  undoubtedly  an  ancient  and  respect- 
able institution,  embracing  among  its  members  men  of  every 
rank  and  condition  of  life,  of  every  nation  and  clime,  and  of 
every  religion  which  acknowledges  a  Supreme  Being  and 
has  faith  in  the  immortality  of  the  soul;  it  stands  pre- 
eminent among  the  institutions  established  for  the  improve- 
ment of  mankind — as  far  above  other  secret  associations  in 
usefulness  as  it  is  beyond  them  in  age.  But  its  origin  may 
be  said  to  have  been  lost  in  remote  antiquity.  Neither 
tradition  nor  history  can  point  with  certainty  to  the  pre- 
cise time,  place,  or  manner  of  its  commencement.  Tho 
popular  faith  of  many  of  its  disciples  ascribes  its  founda- 
tion to  circumstances  connected  with  the  erection  of  the 
first  Jewish  temple  by  King  Solomon  ;  others  trace  it  to 
the  Eleusinian  mysteries,  in  which  we  find  that  the  doc- 
trine of  immortality,  as  well  as  other  great  truths  of  natu- 
ral religion,  was  taught ;  others,  again,  find  its  origin 
among  the  warrior-monks  of  the  Crusades ;  and  yet  again 
there  are  scholars  who  have  endeavored  to  raise  the  veil 
from  tho  Druidical  mysteries,  with  the  view  of  showing  an 
origin  for  Masonry  among  their  wise  men.  It  is  difficult, 
if  not  impossible,  amid  all  these  views,  to  arrive  at  what 
may  be  regarded  a^  correct  history.  That  the  name,  Free 
and  Accepted  Mason^  and  the  present  ceremonials  and  gov- 
ernment of  the  craft,  are  of  modern  origin,  not  having  ex- 
isted farther  back  than  the  beginning  of  the  eighteenth 
century,  is  certainly  true.  But  at  the  same  time  the  idea 
of  the  association  was  in  existence  then,  and  had  been 
from  remote  time.  Societies  of  masons  were  then  also  ex- 
tant. The  author  of  these  lines  is  a  member  of  a  Scottish 
lodge  whose  written  records  extend  back  to  1599,  and,  if 
tradition  can  be  relied  on,  English  master-builders  met  at 
York  A.  D.  926,  during  the  reign  of  Athelstane.  We  shall 
endeavor  to  show  that  tho  society  may  lay  claim  to  a  very 
early  origin,  and  to  have  existed  from  remotest  ages  to  the 
present  time  under  different  forms  and  different  appella- 
tions. We  claim  for  the  commencement  of  secret  moral  as- 
sociations an  origin  as  ancient  as  that  of  the  Pyramids  of 
Egypt,  and  find  in  the  mysteries  carried  on  by  the  priests 
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of  Osiris  and  Isis  the  same  method  of  instruction  and  of 
initiation  and  similar  legendary  history  which  the  imagi- 
nations of  -lUltO  year?  have  altered  to  suit  new  views  and 
the  political  and  other  necessities  of  their  time. 

Every  human  institution  is  subject  to  great  and  numerous 
variations;  tlie  different  aspects  under  which  they  appear, 
and  the  principles  hy  which  they  arc  governed,  depend  on 
the  advuncc  of  civilization,  tlic  nature  of  the  protecting 
gnvornment.  and  the  peculiar  hahits  und  opinions  of  the 
members  themselves.  Before  letters  were  advanced,  and 
when  the  art  of  printing  was  unknown,  the  discoveries  in 
the  arts  and  sciences  must,  of  necessity,  have  been  known 
to  but  few  individuals.  The  jiursuit  of  science  was  n  sec- 
ond:iry  mutter,  and  questions  of  pliilosophy  were  solely  the 
prerogative  of  priestcraft.  Agriculture  was  the  grand  pur- 
suit of  life.  But  architecture  soon,  in  the  natural  order  of 
things,  arose  as  a  science,  and  human  skill  was  called  into 
play.  The  triumph  of  mind  over  matter  was  the  great  feat 
of  the  first  architects,  who  were  also  the  first  natural  phil- 
osophers. There  is  no  s])cculation  in  the  statement  that 
those  formed  themselves  into  an  association  for  mutual  im- 
provement at  an  early  date  ;  their  architectural  monuments, 
jireceding  the  authentic  records  of  history,  are  with  us  to 
this  day;  and  traditions  inform  us  that  this  union  of  sci- 
entific men  differed  from  the  Freemasons  of  to-day  in  little 
more  than  in  name.  The  arts  and  sciences  were  cultivated 
in  Kgypt  and  the  adjacent  countries  in  Asiii  while  all  the 
other  nations  were  involved  in  ignorance.  Of  those  sciences, 
astronomy,  geometry,  and  architecture  took  the  first  rank. 
Here  alone  should  we  look  for  the  origin  of  the  Masonic 
society.  Doubtless,  at  first  it  was  a  niutual-imjirovenient 
association  simply,  and  those  only  would  be  admitted  whose 
occupation  was  subsidiary  to  the  great  art.  But  the  priest- 
hood, ambitious  of  erecting  great  temples  to  their  deities, 
and  anxious  to  acquire  all  knowledge  wbieh  eould  give  them 
a  further  hold  on  a  superstitious  people,  sought  to  partici- 
pate in  the  learning  of  the  architects.  They  were  admitted, 
and  added  scieneo  to  their  already  mystic  lore.  Once  ad- 
mitted to  the  fraternity,  they  connected  the  mythology  of 
their  country  and  their  metaphysical  speculations  concern- 
ing the  nature  of  God  with  the  exclusively  scientific  teach- 
ings of  the  builders,  thereby  producing  that  combination 
of  science  and  theology  which  forms  such  a  consjiicuoua 
part  of  the  principles  of  Freemas'inry.  Jlence,  we  derive 
wliiit  may  be  regarded  as  a  simple  sun-worship,  overlaid 
with  mystic  speculation  and  scientific  inquiry.  The  frater- 
nity and  priestcraft  soon  became  one,  imparted  their  know- 
leclgc  in  symbolic  and  hieroglyphic  instruction, accompanied 
by  particular  rites  and  ceremonies.  AVe  know  nothing  of 
the  nature  of  these  mysteries,  but  as  the  Elcusinian  and 
other  mysteries  took  their  rise  in  Egypt,  we  may  judge  of 
the  source  of  the  fountain  by  the  nature  of  the  stream. 

Egypt  was  now  the  centre  of  civilization,  anrl  iier  im- 
mense populntion  necessitated  emigratitm.  The  first  colony 
of  the  Egyptians  was  that  eonducterl  by  Inachus  about 
lll.'fO  n.  ('. ;  Cecrops  arrived  in  Attica  in  HJaT  n.  r. ;  Tadmus 
came  from  Pluenicia  to  Bccotia  in  15'J  1  a.  r. ;  and  Danaus 
to  Argolis  in  l&SG  H.  0.  The  savage  inhabitants  of  Orccee 
rcgarde<i  with  awe  the  magic  feats  of  the  immigrants,  and 
as  they  gradually  obtained  an  insight  into  the  arts  and 
seii-nees  came  to  regard  them  as  g"ds.  In  the  reign  of 
Kriehthonius,  l.jOO  ^-ears  before  our  era,  the  mysteries  of 
Eleusis  wore  established  in  (ireece  in  honor  of  Ceres,  who, 
in  search  of  her  daughter,  had  visited  TriptoIoTiius  at  Eleu- 
sis, and  taught  him  thi-  arts  of  agrieulturi'  iitid  llie  dnetrino 
of  the  itniiiorfalily  of  the  soul.  Soon  after,  tlio  Panathena'a 
were  established  in  honor  of  iMinerva,  and  the  iJionysia  in 
honor  of  Bacchus,  who  had  instructed  the  tJreeks  in  many 
Uf-eful  arte,  c^'peelally  in  the  culture  of  the  vine.  These 
mysf'Ties  were  all  closely  cmneeted  willi  tho  development 
of  the  arts  and  sciences:  and  if  our  theory  concerning  tho 
orii;in  of  knowledge  in  Egypt  1)0  correct,  it  follows  that  the 
Kb'usinia  and  Dicmyaia  were  scientific  bodies  whose  art  was 
tincture(I  with  the  fables  of  Egyptian  mythology.  It  is  not 
alone  from  conjecture  that  wo  argue.  \Vr  have  informatitm 
from  Meursius  and  other  writers  concerning  the  Eleusinian 
mysteries,  which  shows  that  they  bore  a  striking  renem bianco 
to  modern  Miisonry.    (See  article  "  Eleusinia"  in  the  Juin/- 

rli.pirdin  /{n'tnniiirn;  l\ho  RoBKIITSON's  (irrrrr,  bk.  i.  p.  127.) 

That  Socrates,  Itiogenes,  Agcsilaus,  and  Kpaminondas  never 
parto((k  of  those  mysteries,  and  even  condeunuMl  them  for 
admitting  men  of  low  worth,  is  no  valid  olyeetion  to  the 
nature  and  morals  of  tho  society.  Many  hold  these  objec- 
tions to  modern  societies,  even  to  the  Church,  forgetting 
that  the  saint  and  sinner  often  knee!  at  the  (samo  altar. 
The  mysteries  of  Ceres  were  introduced  into  Athouf  about 
l.'i.'trt  n.  0.,  and  with  slight  variations  were  obHcrved  in 
Pluygia,  Cyprus,  Crete,  and  Sicily.  They  even  reached 
the  capital  of^  Kranee.  the  name  lA'  which  West  derives  from 
/''fr-/jiiM,  becaumr  built  beside  a  temple  of  llie  goildess  Isis; 
and  it  is  highly  probable  they   were  carrieil   into  Britain 


and  other  northern  regions.  In  the  reign  of  tho  emperor 
Hadrian  they  were  introduced  into  Home  { 1 17  A. n.),  and  were 
conducted  there  in  a  similar  manner  to  those  in  the  village 
i  of  Eleusis.  In  the  beginning  of  the  fifth  century  Theodosius 
the  Great  prohibited  the  pagan  theology  in  hiscmi)ire,  and 
thus  the  Eleusiniaus  came  under  tho  ban  of  justice. 

The  Dionysia,  or  mysteries  of  Bacchus,  were  closely  con- 
nected with  those  of  Ceres,  and  perhaps  more  so  with  those 
of  the  Masons.  The  connection  between  tho  Eleusinians 
and  Uionysians  appears  from  the  accepted  belief  that  Ceres 
was  the  mother  of  Bacchus;  and  Plutarch  assures  us  that 
the  Egyptian  Isis  was  the  same  as  Ceres,  that  Osiris  was 
the  same  as  Bactdius,  and  that  the  Dionysia  of  (ireece  was 
but  another  name  for  the  Pamylia  of  Egypt.  As  Bacchus 
was  the  reputed  inventor  of  theatres  and  dramatic  repre- 
sentations, that  particular  class  of  persons  who  possessed  the 
exclusive  right  of  erecting  temples,  theatres,  and  other  pub- 
lic buildings  in  Asia  Minor  were  styled  the  iJiont/iian  arti- 
Jtcere.  They  were  initiated  into  the  mysteries  of  their  foun- 
der, and  consequently  into  those  of  Eleusis.  But  in  the  de- 
generate days  of  Greece  they  also  degenerated,  and  brought 
disgrace  upon  an  association  founded  for  the  ])romolion  of 
virtue  and  tho  improvement  of  art.     About  lOtiO  u.  c.  tho 

?coplo  of  Attica  resident  in  Asia  invented  tho  Doric  and 
onian  orders  of  architecture,  and  returned  them  to  tho 
mother-country,  making  the  name  of  the  Dionysian  arti- 
ficers the  synonym  of  talent  and  scientific  skill.  \Ve  find 
them  established  in  a  kind  of  college  at  Tcos,  and  making 
themselves  known  to  each  other  in  travelling  bywords  and 
signs.  They  were  also  divided  into  bodies  or  lodges,  gov- 
erned by  a  master  and  an  assistant,  and  holding  a  solemn 
entertainment  once  a  year,  at  which  they  sacrificed  to  tho 
gods  and  contributed  to  tho  wants  of  widows  and  distressed. 
Their  monuments  in  the  Turkish  cemetery  of  Erakli  con- 
tinue to  this  day.  [Chandlcr'a  Truveh.)  Attains,  king  of 
Pcrgamos.  was  a  member  of  the  order.  The  ojiinion,  there- 
fore, that  the  Freemasons  flourished  at  the  building  of  King 
Solomon's  temple  may  not  be  so  absurd  as  is  often  supposed. 
We  have  seen  that  the  mysteries  of  Ceres  and  Bacchus  ex- 
isted 400  years  before  King  Solomon,  and  there  are  strong 
reasons  for  believing  that  the  Dionysian  architects  existed 
prior  to  the  founding  of  tho  first  temple.  Since  Joscphus 
informs  us  (bk.  viii.  eh.  v.)  that  the  Grecian  orders  were 
employed  at  the  building  of  tho  tem])io,  we  are  authorized 
not  only  to  infer  that  the  I)ionysian  artificers  existed  prior 
to  the  reign  of  Solomon,  but  also  that  tiiey  aided  him  in 
erecting  his  magnificent  edifice  to  the  God  of  Israel.  Nor 
is  this  all.  The  Holy  Scriptures  inform  us  that  Hiram, 
king  of  Tyro,  assisted  King  Sohjmon  in  his  work  with  nm- 
terials  and  operatives,  and  that  he  sent  to  superintend  the 
latter  a  cunning  artificer  in  brass  and  iron — Iliram,  the  son 
of  a  widow  of  Tyre.  The  commerce  with  Tyre,  the  vicin- 
ity of  .Jerusalem  to  Egypt,  the  connection  of  King  Solomon 
with  the  royal  family  of  that  country,  tho  progress  of  tho 
I'^gyptians  in  ar<diitecture,  ami  their  attachment  to  sy  in  Indie 
tea(;hing,  may  all  go  to  relieve  the  Freemasons  from  the 
charge  of  credulity.  It  has  been  objected  that  the  estab- 
lishment of  such  an  organization  of  builders  in  Juda-a  by 
King  Solomon  would  have  been  heard  of  in  f"uture  times, 
and  have  attracted  the  notice  of  sacred  and  profane  writers, 
anil  tliat  this  is  not  the  case.  On  the  contrary,  we  find  the 
body  of  Essenes,  whose  origin,  doctrines,  and  principles 
have  caused  so  much  discussion  among  theological  writers. 
In  them  we  find  strong  distinctive  points  showing  a  sim- 
ilarity with  modern  Masonry.  It  is  true  that  we  do  not 
find  the  Essenes  particularly  devoted  to  architecture,  but 
we  find  them  general  students  of  the  arts  and  sciences. 
Pliny  refers  them  to  an  origin  so  remote  that  they  must  have 
been  contemporary  with  King  Scilonion,  and  Basnage.  wln> 
regards  them  as  more  recent,  still  assigns  them  a  (bite  under 
Aniigonus  (."iOO  B.  c).  Scaligor  holds  that  they  descended 
from  tho  Chasidim  so  honorably  mentioned  in  tho  history 
of  tho  Maccabees.  These  Chasidim  were  of  the  choice  sons 
of  Israel,  illustrious  for  charity  and  piety,  ami  were  sworn 
to  keep  the  temple  from  injury  and  dieay  and  to  ailorn  its 
porches.  The  Essenes  adopted  nmny  of  the  Egyiitian  mys- 
teries, and  recoivofl  all  ranks  into  their  body.  They  spread 
beyond  Judea.  anci  existed  in  all  parts  of  the  worhl,  unit- 
;  ing  the  studies  of  ethics  and  natural  philosnphy.  They 
'  omlure-l  much  persecution  from  the  Uonians,  and  were 
!  abolished  about  the  miildle  of  the  fifth  century  a.  i>.  D 
has  been  supposed  by  some  philosophers  that  Pylhagorns 
derived  his  mysteries,  instituted  at  Crotonn,  chiefly  from 
the  Kssenes.  who  wero  highly  respected,  <luring  his  travels 
in  Egypt  and  Syria.  The  Pythagoreans  were  undoubtedly 
connected  with  the  Essenes,  and  tho  Ksseues  with  tho 
Chasidim. 

Tho  chief  differonco  between  tho  ancient  and  modern 
mysteries  lies  in  the  points  wliieli  eoneern  religion.  This 
arises  from  the  introduction  of  ChriNtianity  and  the  great 
chiiM;j;ef  wliicli  biive  been  effected  in  religious  knowledge. 
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Although  Freemasonry  claims  to  be  of  all  religions,  yet 
there  is  no  doubt  that  since  its  modern  establishment  as  a 
society  in  England  it  has  received  a  stamp  of  Christianity 
which  marks  that  origin.  Many  of  the  prayers  and  other 
portions  of  the  ritual  in  America,  the  constant  use  of  the 
Lord's  Prayer  and  versicles  in  England,  the  e.'cclusion  of 
Jews  in  Prussia,  prove  this  to  be  the  case.  During  the 
Dark  A^es  the  political  and  intellectual  condition  of  society 
was  opposed  to  the  progress  of  Freemasonry  ;  indeed,  after 
the  suppression  of  heathen  rites  in  the  fifth  century  but  few 
of  the  devotees  kept  up  secret  organizations.  But  we  have 
the  authority  of  Gibbon  and  others  that  they  were  never 
completely  abolished:  which  fact  leads  us  to  connect  the 
heathen  mysteries  with  that  trading  association  of  builders 
which  appeared  under  the  special  sanction  of  the  Church 
of  Rome.  There  was  an  insatiable  taste  for  finery  and  dis- 
play in  church  architecture,  and  to  encourage  the  building 
profession  the  pope  and  other  potentates  of  Europe  con- 
ferred upon  their  "  guilds  "  the  most  important  privileges, 
and  even  allowed  them  to  bo  governed  by  their  own  laws, 
customs,  and  ceremonials.  These  guilds  were  composed 
of  men  of  many  nations — Italians,  Greeks,  French,  German, 
Flemish,  etc. ;'  they  were  called  Free  Masons,  and  travelled 
from  land  to  land,"  erecting  those  gorgeous  cathedrals  and 
abbeys  which  gratified  the  pride  of  the  priests.  They  had 
a  thorough  organization. 

It  seems  to  us,  in  the  latter  half  of  the  nineteenth  cen- 
tury, strange  and  inconsistent  that  the  Romish  Church, 
ever  .afr.aid  of  secret  organizations,  should  have  sanctioned, 
and  even  protected,  this  institution.  But  it  is  to  be  borne 
in  mind  that  the  pontiffs  and  bishops,  instead  of  approving 
Freemasonry  bv  their  patronage,  only  employed  it  as  an 
instrument  for  the  gratification  of  their  pride  and  ambition, 
and  that  in  after  ages  the  Roman  popes  deprived  the  fra- 
ternity of  the  verv  privileges  which  had  been  bestowed  on 
them  "unasked  for,  and  persecuted  with  relentless  hate  the 
very  men  whom  they  had  voluntarily  taken  into  favor. 
Still,  at  this  period,' wherever  the  Romish  religion  was 
found,  the  Freemasons  flourished.  They  penetrated  even 
into  Scotland,  where  the  abbeys  of  Melrose  and  Jedburgh, 
the  chapel  of  Holyrood,  and  the  cathedral  of  Glasgow  still 
attest  their  skill.  "  In  this  little  land  the  principles  of  the 
society  long  remained,  ages  after  they  had  been  extin- 
guished in  continental  kingdoms.  And  in  this  manner  it 
was  from  Scotland  that  these  principles  again  issued  to 
spread  over  not  only  the  Continent,  but  all  portions  of  the 
civilized  worid.  Why  the  Freemasons  e.'cisted  longer  in 
Scotland  and  England  than  in  other  countries  is  not  exactly 
known,  but  wo  must  impute  it  to  favorable  circumstances 
of  political  government,  or  to  a  superior  policy  pursued  by 
the  craft  in  avoiding  the  machinations  of  their  enemies. 
Hence  we  can  explain  the  large  number— nearly  100 — of 
Masonic  degrees  of  European  nations  which  had  the  name 
of  Scottish.  Seothand  seems  the  very  Fairyland  of  conti- 
nental Masonry. 

Freemasonry  w.as  early  introduced  into  England,  but 
whether  from  the  Scotch  Masons  at  Kilwinning,  from  the 
relics  of  the  Knights  Templar,  or  from  other  brethren  on 
the  Continent,  there  is  no  means  of  ascertaining.     The 
English  brotherhood  claim  that  Saint  Alban  the   Martyr 
waJthe  first  who  brought  the  society  to  England  about  the 
end  of  the  third  century;  that  the   brethren    received  a 
charter  from  King  Athel'stane,  whose  brother  Edwin  sum- 
moned   all   the   lodges    in    England   together  at  York  to 
form  the  first  grand  lodge  of  England.   (PnESTOS's  i/^twd-a- 
linuH  nf  Masonr}/:)     But  these  are  merely  assertions,  not 
capable  of  demonstration.      It    is,  however,  certain  that 
Freemason  lodges  were  held  at  York  and  Kilwinning,  and 
that  these  lodges  exercised  a  controlling  influence  over  the 
bodies  of  architects  in  other  parts  of  the  country.    But  their 
power  was  gone;  architects  were  becoming  common;  the 
sciences  were  studied  by  others ;  the  Church  of  Rome  re- 
garded the  association  more  as  an  enemy  than  as  a  friend, 
and  having  no  longer  .any  use  for  it  oast  it  off,  and  thus  its 
prestige  was  gone.     Theyear  1350  is  that  assigned  for  the 
revision  of  the  Y'ork  Constitutions  under  Edward  III.    Vi'e 
know  little  of  the  craft  for  some  time  till  again  it  makes  its 
appearance   June    24,  1502,  and    lays  the  foundation   of 
Henry  VII.'s  chapel  in  Westminster  Abbey.     Thirty  years 
after  it  must  have  reasserted  its  position,   as  the  intel- 
li;;ence  spread  by  it  had  awakened  the  fears  of  the  ultra- 
montane clergy  ;'it  was  accused  of  bringing  schisms  into 
the  Church  and  sedition  among  the  people,  of  aiding  the 
Reform  of  Luther,  and  of  desiring  to  avenge  the  death 
of  Jacques  dc  Molay.     This  induced  them  to  have  a  gen- 
eral convocation,  at"  which  they  drew  up  a  formal  declara- 
tion of  principles,  since  known  as  the  "  Charter  of  Cologne." 
In  1561,  Queen  Elizabeth  became  .iealous  of  the  society,  and 
sent  an  armed  detachment  to  break  up  the  annual  meeting 
at  I'ork.     The  officers  sent  in  command  made  so  favorable 
a  report  of  the  institution  that  the  queen  revoked  her  order. 


and  ultimately  became  protectress  of  the  fraternity.  In  the 
reign  of  James  I.  the  society  flourished,  and  the  celebrated 
Inigo  Jones  became  its  grand-master  in  lliOT,  and  inspired 
great  spirit  into  the  lodges.  It  was  shortly  after  this  that 
men,  not  architects  nor  masons,  but  eminent  for  learning, 
knowledge,  or  position,  were  admitted  as  honorary  mem- 
bers of  the  body  under  the  designation  of  aceepled  breth- 
ren; hence  the  origin  of  the  present  style  of  the  society, 
Free  mid  Aece2iicd  Masons.  Elias  Ashmole,  the  great  an- 
tiquary, was  so  accepted,  and  took  upon  himself  the  task 
of  recomposing  the  rituals  of  the  order.  His  rituals  were 
accepted  in  London,  and  shortly  after  all  through  England, 
and  with  slight  changes  are  those  now  in  use  in  England 
and  America.  After  the  beheading  of  Charles  I.,  Masonry 
took  a  political  bias,  thus  deserting  its  principles,  and  was 
employed  by  the  partisans  of  the  Stuarts.  Charles  II.  was 
so  pleased  with  the  zeal  disphaycd  in  his  behalf  that  on  his 
restoration  to  the  throne  he  termed  it  the  nnjnl  art,  owing 
to  his  belief  that  it  had  mainly  contributed  to  his  restora- 
tion. 

In  1700  the  Masonic  corporations,  except  in  England, 
were  dissolved,  and  even  in  that  country  wereno  longer  busy 
with  operative  masonry.  Notwithstanding  the  zeal  of  Sir 
Christopher  Wren,  the"  number  of  Masons  continually  di- 
minished, the  annual  feasts  were  neglected,  and  the  four 
lodges  remaining  in  London  were  almost  deserted.  Differ- 
ences of  opinion  as  to  what  persons  should  be  "accepted" 
kept  the  craft  at  variance.  Wren  died  in  1710.  In  1717 
the  four  English  lodges  met  to  found  a  grand  lodge  and 
elect  a  new  grand-master.  George  Payne  was  elected  grand- 
master, and  the  three  symbolic  degrees  were  alone  recog- 
nized. This  is  the  date  very  commonly  assigned  by  anti- 
Masons  as  that  of  the  commencement  of  the  society.  The 
grand-master  collected  all  the  papers.  MSS.,  rituals,  etc., 
intending  to  frame  a  code  for  the  fraternity,  but  unfortu- 
nately in  1720  many  of  them  were  committed  to  the  flames  by 
over-scrupulous  members  of  the  body  itself.  The  succeed- 
ino-  vear  the  order  recommenced  its  sway  on  the  Continent. 
Under  the  authority  of  England  a  lodge  w.as  established  at 
Dunkirk,  and  anot'hcr  at  Mons.  Mr.  Payne  soon  secured 
all  the  remains  of  the  collected  documents,  from  which  he 
drew  up  a  historical  sketch  of  the  order,  afterwards  referred 
to  Mr.  Anderson,  who  revised,  and  in  1722  was  authorized 
to  publish  it.  Hence  come  the  "  Anderson  Constitutions" 
of  1722-25,  by  which  the  craft  is  at  present  governed.  In 
1725  we  find"  Masonic  lodges  established  in  France,  and 
two  years  later  a  grand  lodge  was  established  in  Ireland. 
In  l"7.32  the  "grand  lodge  of  York,"  or  that  of  the  so- 
called  "  Ancient  Masons,"  recognized  the  necessity  of  union, 
and  incorporated  itself  with  the  grand  lodge  of  England. 
In  173.3  the  first  provincial  grand  lodge  was  established  at 
Boston,  U.  S.  In  1735  we  find  the  first  modern  systematic 
prosecution  of  the  order  commenced  by  the  States  General 
in  Holland,  who  interdicted  the  meetings  of  the  craft. 

During  all  this  period  the  Scottish  Masons  had  been  car- 
rying on°their  labors  with  the  peculiar  system  of  an  hered- 
itar/grand-master,  created  by  James  I.  (Scotland)  for  the 
Ros"slyn  family  in  1430.  The  prosperous  state  of  the  Eng- 
lish lodges  excited  their  Scottish  brethren,  and  at  a  meeting 
held  in°173i>  the  baron  Sinclair  resigned  his  hereditary 
position.  This  led  to  the  formation  of  the  present  grand 
lod^e,  of  which  the  baron  was  the  first  eleeled  grand-master. 
Since  that  date  several  scions  of  the  Rosslyn  family  have 
filled  the  chair  by  election,  among  them  Earl  Rosslyn,Jhe 
present  commissioner  of  the  Kirk  of  Scotland.  In  1738, 
Pope  Clement  XII.  issued  the  first  bull  of  excommunication 
ai'.ainst  the  Freemasons,  immediately  followed  by  an  order 
of  Charles  VI.  prohibiting  the  meetings  in  Austria.  In 
1738  Frederic  II.,  king  of  Prussia,  was  initiated.  His 
association  with  the  Scottish  rite  of  Thirty-three  Degrees 
(Atielen-liite-Aecejile)  is  now  a  part  of  Masonic  history 
everywhere.  The  lodge  of  Three  Globes  at  Beriin,  founded 
by  Baron  Bielefeld  in  1740,  was  raised  to  the  dignity  of  a 
g"rand  lodge  bv  Frederick  the  Great,  who  was  elected  grand- 
master and  continued  in  ofiioe  till  1747.  In  1751,  Free- 
masonry had  found  its  way  into  all  civilized  countries.  Its 
dcma  of  libertv,  equality,  and  fraternity,  however,  alarm- 
ed the  kings  and  clergv  ;  Russia,  France,  Hamburg,  Flor- 
ence, and  Geneva  fulminated  edicts  against  the  order; 
Portugal,  Naples,  and  Spain  followed  their  example,  and 
the  terrors  of  the  Inquisition  were  brought  into  use.  Tne 
story  of  John  Coustos  has  few  parallels  in  the  history  of 
persecution.  But.  notwithstanding,  the  society  flourished. 
The  "rand  lodge  Royal  Y'ork  was  founded  in  Beriin  in  1 ,  bo. 
In  1772  the  grand  orient  of  France  was  chartered,  and  the 
order  found  its  wav  into  many  of  the  American  colonies. 
"UWh  degrees"  now  appeared  more  frequently,  and  at 
the  o°pening  of  the  present  century  there  were  m  existence 
at  least  ten  "  systems,"  which  have  since  become  extinct  or 
have  been  greatlv  modified.  In  1813  the  two  rival  grand 
lod-es  of  England  were  united.     In  the  next  year  Pope 
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Pius  Vir.  denounced  the  order;  ^o  did  the  emperor  of  Uus- 
sia  in  1S22.  the  king  of  Portugal  iu  1S24,  and  the  king  of 
Spain  in  1S2S.  From  1827  to  iihout  IH.'lJ  a  terrible  excite- 
ment, fostered  for  political  end?,  called  the  "Morgan  Ex- 
citement." raged  through  the  V.  S..  and  for  a  time  almost 
crvished  Masonry.  The  order  was  charged  witli  the  murder 
of  a  man  of  that  name — a  charge  prohaidy  false — and  with 
being  the  enemy  of  a  free  rcpul)lic.  The  good  sense  of  the 
people  prevailed,  and  the  phienix  rose  again.  There  are 
now  in  the  U.  S.  no  fewer  tlian  44  grand  lodge:*,  which  com- 
prise over  600,000  active  members.  The  fear  is  tiiat  ^lason- 
ry  is  becoming  too  popular  for  its  own  good.  Each  grand 
lodge  has  exclusive  jurisdiction  in  its  otcn  tcrrttort/  over 
wliat  are  called  the  first  three,  lilnc  or  ^nci>»(  degrees. 
Nearly  every  State  has  a  grand  chapter,  the  ruling  power 
of  the  degrees  up  to  the  seventh,  or  the  Hoyal  Areli.  Kcxt 
follow  the  grand  councils  of  Koyal  and  Select  Ma-^tcrs, 
which  exist  in  most  of  the  States,  and  also  govern  these 
degrees.  The  "Araericau  Rite"  is  closed  by  the  command- 
cries,  which  are  the  representatives  of  the  ancient  Knights 
Templar.  Here,  then,  are  three  more  degrees,  making  thir- 
teen in  all.  Each  grand  lo<igo  is  independent,  but  most  of 
the  State  grand  chapters  acknowlodgo  one  head,  styled  the 
General  Grand  Chapter  of  the  U.  S.  So  also  the  grand 
commanderies  of  States  owe  common  allegiance  to  tho 
Grand  Encampment  of  the  V.  S.,  which  holds  triennial 
sessions,  is  regarded  as  tbo  most  distinguished  branch  of 
the  society,  composed  as  it  is  mainly  of  tho  present  or  past 
grand  commanders  of  States,  and  representing  over  70,000 
men  of  high  standing.  There  are  also  in  tho  U.  S.  two 
bodies  of  the  ''Ancient  and  Accepted  Scottish  Rite" — ono 
for  tho  North  and  one  for  tlie  South.  They  have  control 
of  a  scries  of  thirty-three  degrees,  an  elaboration  of  other 
Masonic  legends,  and  their  history  would  occupy  many 
volumes.  (See  Pike's  Mnmh  and  D»(pn<i  <,/  Fr^fimaftonry ; 
Foi.fiEit's  History  of  ih*i  An<^\ent  and  Acoeptc.d  Rite,  etc.) 

There  are  at  present  seventy-nine  ruling  powers  in  Mason- 
ry in  the  world,  whose  Masonic  population  may  be  estimated 
at  M. 000, 000,  In  the  jurisdictions  whore  grand  lodges  exist 
there  are  generally  also  grand  chapters  and  councils,  grand 
commanderies  and  consistories;  hut  on  these  there  is  no 
need  to  dilate.  George  S.  Bi.apkie. 

Free  Methodists,  a  small  sect  found  chiefly  in  Western 
New  York,  Illinois,  and  Michigan.  They  reported  in  ISOS, 
85  preachers  and  4839  members,  and  in  1873,  90  preachers 
and  GOOO  members. 

Free'port,  post-r.,  cap.  of  Stephenson  co.,  III.,  121 
miles  W.  of  Ohicagn,  mi  the  Illinois  Central,  Chicago  and 
Nnrth-we?tern,  and  the  AVostern  Union  R.  Rs.  It  has  2 
national  and  2  private  banks,  4  weekly  and  2  monthly 
newspapers,  a  good  water-power,  numerous  manufactories, 
foundries,  mills,  a  woollen-mill,  etc.,  good  school  buildings, 
14  churches.  2  insurance  companies,  and  good  hotels.  A 
beet-sugar  factory  is  in  full  operation,  and  is  a  success.  It 
has  a  fine  court-house  and  tiic  Illinois  IJenevolent  Society. 
Pop.  7SS9.  Thomas,  BitEcn  k  Haws,  Puns.  "JointNAi,." 

Freeport,  post-v.  and  tp.  of  Cumberland  co.,  Mc,  17 
mile-'  N.  v..  of  Portland,  on  Cas-o  Bay  and  on  the  Portland 
and  Kennebec  R.  R.  It  has  4  churches,  some  shipbuilding 
and  other  manufactures,  besides  commercial  and  fishing 
interests.     Pop.  2  lo7. 

Freeport,  post-v.  of  Hempstead  tp..  Queens  eo.,  N.  Y., 
on  !he  Soulhsido  R.  R.  ofLong  Island,  22  miles  from  New 
York  :  has  a  weekly  newspaper, 

Freeport,  post-tp,  of  Harrison  co..  0.     Pop.  1015. 

Freeport  (OnEf;o\  P.  0.),  a  v.  of  Washington  tp.,  War- 
ren CO.,  O.     Pop,  ,'!7. 

Freeport,  post-b.  of  South  Buffalo  tp.,  Armstrong  co.. 
Pa..  2S  miles  N.  of  Pittsburg,  on  the  X.  bank  of  the  Alle- 
gheny River  and  tho  West  Pennsylvania  and  Allegheny 
Valley  R.  Rs.  It  has  2  banks  for  savings  and  deposit,  2 
largo  grist-mills,  largo  steam-tannery,  2  oil-refineries.  1 
whisky  distillery,  2  planing  an<I  sawmills.  1  sash  and  door 
factory,  1  chemical  works.  2  woollen-mills.  gas-\vorks,  0 
churches,  5  hotels,  I  weekly  ncwspajior,  tbo  usual  numlu-rof 
stores,  etc.     Pop.  1040. 

SiMOM  Snoop,  Prop.  "Nkw  Era." 

Free  Soil,  post-tp.  of  Mason  co.,  Mich.     Pop.  142. 

Free-Soil  Fiirly,  a  former  political  party  of  fho  U.  S., 
wns  cipmposed  of  the  Liberty  party  of  1840,  the  Barn- 
burner Deiiioerats  of  New  York,  and  of  a  ouisiderable 
number  of  \()rthern  Whigs  who  favored  the  Wilniot  pro- 
viso, a  proprtsal  to  ])rohibit  clavery  in  tho  territories  ac- 
quired from  Mexico.  In  1848,  at  Buffalo,  they  nominated 
Martin  Viin  Buren  anrl  Charles  Eraneis  Ailams  for  Presi- 
dent and  Vice-President.  The  tiel;el  did  not  receive  nnv 
eleetoral  votes,  and  only  201.(10(1  popular  votes.  In  18.^2 
at  Pittsburg  they  nominated  John  P.  Hale  and  George  W. 
Julian,  who  received  167,000  popular  votes.     In  IH60  tho 


Free-Soil  party  was  merged  into  tho  Dew  Republican  or- 
ganization. 

Free  Spirit,  Brethren  of  the.  See  BnKrrrRF.x  of 
Till-:  FuKK  Spikit, 

Free'stone,  county  of  Central  Texas,  bounded  on  tho 
E.  by  Trinity  River.  Area,  900  sciuare  miles.  The  soil  is 
very  productive.  Cotton,  corn,  live-stock,  and  fruit  are 
extensively  raised.  It  is  well  watered  and  heavily  tim- 
bered. Mineral  springs  are  found  at  several  points.  Caji. 
Fairfield.     Pop.  8i;j9. 

Free  Style,  in  musical  composition,  that  which  admits 
of  certain  progressions,  harmonies,  and  traits  of  ornamen- 
tation forbidden  by  tho  rules  of  "strict"  counterpoint. 
(See  Florid  Stvlk.) 

Free  Thinker,  a  name  given  to  the  deistieal  writers 
of  England  in  the  seventeenth  and  eighteenth  centuries. 
It  was  bestowed  on  John  Tolaud,  who  in  1097  was  called,  in 
a  letter  to  Locke,  "a  candid  free  thinker."  In  1709,  Lord 
Shaftesbury  spoke  of  **our  modern  free  writers."  Tho  title 
of  Anthony  Collins's  work,  written  in  171.';,  .4  DincitHrHe  of 
Frrc  Thinkinrf,  occfrsioucd  bt/  the  liisc  and  (i mirth  of  n  St:ct 
called  Free  Thinkers,  proves  that  the  name  was  then  in  use 
with  a  somewhat  definite  application.  However  originating, 
by  whomsoever  bestowed,  it  was  accepted  by  the  rational- 
ists as  dcscrij)tivo  of  their  position  as  men  who  thought 
freely — that  is,  outside  of  the  usual  lines  on  ecclesiastical 
and  theological  subjects.  The  reproach  that  became  asso- 
ciated with  tho  term  in  the  common  mind  was  due  to  tho 
prejudico  against  the  unbridled  exercise  of  reason  on  tho 
Christian  Scriptures  and  Creed,  whatever  the  special  opin- 
ions professed  might  be.  The  chief  names  among  the  I'iiig- 
lish  free  thinkers  arc  Ilobbes.  Hume,  Shaftesbury,  Boling- 
broke,  Herbert  of  Chcrbury,  Tindal,  Tohin.l,  Chiibb,  Wool- 
stou,  and  Collins.  These  names  represent  widely  diflVrent 
phases  of  o])iuion.  from  simple  deism  to  theism  of  a  pure 
quality,  and  widely  different  intellectual  attitudes,  from 
philosophical  skepticism  to  the  blunt  criticism  of  common 
sense.  The  freo  thinkers  were  not,  strictly  speaking,  a 
sect:  they  entered  into  no  league;  they  started  no  j)rupa- 
ganda  ;  they  established  no  school;  they  put,  furth  no 
creed — not  even  a  creed  of  negation;  the}*  held  nothing 
iu  common  but  a  belief  in  the  validity  of  reason  in  the 
sphere  of  faith.  They  were  simply  individual  scholars, 
writers,  talkers,  who  freely,  with  various  measure  of 
ability,  uttered  their  doubts  in  regard  to  tho  system  of 
"revealed  religion."  Their  temper  difl'cred  as  wiilcly  as 
their  genius  or  culture.  Some  were  trained  scholars, 
polished  writers,  wits,  men  of  fashion,  citizens  of  the 
world,  men  of  letters,  political  and  social  philosophers  ; 
others  were  poor,  uneducated,  unrefined.  Some  were  mas- 
ters oi^  persijlnijc  ;  others  employed  none  but  the  homeliest 
speech.     Their  deism  was  of  every  shade.     For  tlic  most 

1)art,  they  held  very  positive  religious  ideas  ;  they  stood 
jy  tho  broad  facts  of  human  consciousness,  maintained  the 
existence  and  unity  of  a  personal  God,  aflirmed  the  jierfect 
order  of  the  universe,  and  prophesied  the  future  welfare  of 
all  mankind.  There  was  not  an  avowed  atheist  anmiig 
them,  not  a  professed  materialist,  unless  it  were  Cipward. 
They  were  unanimous  in  their  desire — apparently  an  earnest 
one — to  elevate  religion  to  a  spiritual  sphere,  and  to  enmn- 
ci(uito  it  from  ilogniiitism  and  formalism.  Lord  Herbert 
of  Chcrbury.  who  hiid  perhaps  more  infiuenco  than  any 
other  in  sha]iing  the  free-thinking  mitid  of  England,  an 
elder  brother  of  (Jeorge  Herbert  the  ]ioet,  believed  the  true 
religion  to  be  universal,  commended  by  its  intrinsic  evi- 
dence to  the  human  mind,  and  attested  by  tho  intuitions 
of  the  soul.  His  five  points  of  belief  were — the  existence 
of  ono  supremo  God  ;  the  duty  of  worship  ;  piety  and  virtue 
as  the  means  thereof;  the  cfticacy  of  re])cntance;  tlio  exist- 
ence of  rewards  and  punishments  here  and  hereafter.  If 
any,  like  Bolingbroke,  doubted  the  immortality  of  the  soul, 
they  were  actuated  in  ]iart  by  the  ihorouglincss  of  their 
faith  in  an  active  law  of  retribution,  wliiidi  needed  no  after 
life  for  its  vindication.  Coward,  who  wrote  in  tho  poirit 
of  a  materialist,  aflirmed  iunnortalitj*  as  a  divine  gilt  to 
man,  while  denying  that  it  was  a  natural  inheritance. 

Free  thinking  in  England  was  colored  liy  French  infi- 
ilelily,  but  always  preserved  a  eharat-ter  of  its  own.  The 
term  "freo  thinker"  is  misap|died  to  tlie  Frenchman  of 
the  eighteenth  century,  tho  ctuitempornries  of  VoUiiiro,  the 
CHftritH  f>rtH  who  were  tho  precursors  of  the  French  Revolu- 
tion. These  men,  forced  into  antagonism  to  a  despolic 
system  in  Church  and  State,  bent  all  their  eflnrts  (o  over- 
tiirow  it.  Henee  their  vehemence  of  thought  ami  speech; 
hence  their  acridily  of  temper;  henee  the  audacity  of  their 
speculations,  (be  severity  of  their  denials,  and  the  philo- 
sophical rigidity  of  their  speculalion.  They  were  lees  free 
thinkers  than  aggressive  thinkers.  To  (liom  (he  name 
dnrti'tntiirr  applies.  They  did  aim  lit  propagandi'^m  ;  they 
did  attempt  to  form  a  sehuul ;  they  constituted  an  arisloe- 
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racy  of  intellect,  a  clique  of  philosophers.  They  had  little 
sympathy  with  the  common  mind,  and  little  faith  m  the 
intuitions  of  the  common  heart.  For  English  common 
sense  they  substituted  Parisian  wit,  and  for  English  seri- 
ousness Gallic  levitT.  The  English  free  thinker  pushed 
his  inquiries  into  the  wide  field  of  religious  speculation  ; 
the  French  esprit  fort  took  up  an  ultimate  position  outside 
of  all  religious  confessions,  and  defended  it.  Both  the 
Englishman  and  the  Frenchman  were  by  their  principles 
compelled  to  be  champions  of  human  rights.  The  former 
expressed  the  spirit  of  sturdy  self-reliance  that  character- 
izes the  British  mind;  the  latter,  in  contending  against 
oppression  in  Church  and  .State,  advocated  principles  that 
afterward  bore  fruit  in  the  Revolution  that  laid  Church 
and  State  prostrate.  Still,  the  spirit  of  the  Englishman 
was  more  democratic. 

The  term  "free  thinker"  is  even  less  applicable  to  men 
like  Strauss.  Paulus,  Baur,  and  the  German  rationalists 
than  to  Diderot,  D'Holbaeh,  D'Alcmbert,  and  Voltaire. 
For  these  men,  though  professing  in  some  respects  the 
same  opinions  with  the  Englishmen,  arrived  at  them  by 
different  methods,  and  held  them  in  a  different  spirit. 
Closet-students,  scholars,  and  philosophers  by  profession, 
they  published  the  result  of  their  labors  in  a  calmly  scien- 
tific temper,  as  if  unaware  of  opposing  powers.  They  did 
not  plume  themselves  on  their  freedom  :  they  were  not 
apostles  of  liberty;  they  made  no  war  on  institutions. 
The  Englishman  is  the  only  genuine  free  thinker.  The 
Frenchman  is  a  ;)/ii7oso^)/ie;- — the  German  is  a  rationalist. 
Both  are  in  advance  of  the  free  thinker  in  clearness  of 
thought  and  statement,  nicety  of  discernment,  and  adequacy 
of  learning.  The  free  thinker  belongs  to  the  last  genera- 
tion. The  scientific  thinker,  the  true  thinker,  is  taking  his 
place.  (For  the  history  of  free  thinking  see  Lechner, 
deschichte  d.  Beismus,  and  Adam  Storey  Farrar,  Critical 
History  of  Free  Thought.)  0.  B.  Frothixgham. 

Free-Town,  town  of  Western  Africa,  in  lat.  8°  20' 
N.,  Ion.  1.3°  9'  W.,  is  the  capital  of  the  English  settlement 
of  freed  negroes  in  Sierra  Leone,  and  stands  in  a  low,  hot, 
unhealthy,  but  extremely  fertile  and  beautiful  plain  near  the 
mouth  of  the  Bunck,  and  surrounded  by  an  amphitheatre 
of  lofty,  forest-clad  mountains.  It  is  well  built,  though 
most  of  its  houses  are  of  wooil.  and  contains  24  churches, 
belonging  to  19  different  Christian  denominations;  many 
schools,  and  two  lighthouses.  It  is  one  of  the  most  pros- 
perous towns  of  Western  Africa.     Pop.  1S,035. 

Free'town,  a  post-tp.  of  Bristol  co.,  Mass.,  on  a  branch 
of  the  Old  Colony  R.  R.  and  on  the  New  Bedford  and 
Taunton  R.  R.  It  is  45  miles  by  rail  S.  of  Boston.  Its 
inhabitants  arc  engaged  in  market-gardening,  cranberry- 
culture,  and  lumbering.  Charcoal,  nails,  etc.  are  manu- 
factured. There  are  li  churches,  3  bleacheries,  and  a  min- 
eral spring.     Pop.  1372. 

Freetown,  tp.  of  Cortland  co.,  N.  Y.,  has  a  cheese- 
factory.     Pop.  9IJ6. 

Free  Trade,  in  a  liter.al  sense,  means  trade  or  com- 
mercial intercourse  free  from  artificial  interference  or  re- 
striction. As  generally  used,  however,  the  term  has  a  wider 
and  more  complex  meaning,  and  may  be  regarded  as  the 
expression  of  a  principle  of  political  economy,  which  holds 
that  the  prosperity  of  a  state  or  nation  can  best  be  pro- 
moted by  freeing  the  exchange  of  all  coaimodities  and 
services  between  its  own  people,  and  between  its  own 
people  and  the  people  of  other  nations  and  countries, 
to  the  greatest  extent  possible,  from  all  interferences  and 
obstructions;  but  more  especially  from  interferences  and 
obstructions  of  an  arbitrary,  artificial  character,  result- 
iuc  from  legislation  or  prejudice.  Free  trade,  as  an  eco- 
nomic principle  or  politico-commercial  system,  moreover, 
is  the  direct  opposite  to  the  so-called  principle  or  system 
of  protection,  which  maintains,  on  the  contrary,  that  a 
state  or  nation  can  most  surely  and  rapidly  attain  a  high 
degree  of  material  prosperity  by  '•  protecting  "  or  shield- 
ing its  domestic  industries  from  the  comjiotitive  sale  or 
exchange  of  the  products  of  all  similar  foreign  industries; 
the  same  to  be  effected  either  by  direct  legislative  prohibi- 
tion of  foreign  commerce,  or  by  the  imposition  of  such 
discriminating  taxes  on  imports  as  shall,  through  a  conse- 
quent enhancement  of  prices,  interfere  to  a  greater  or  less 
extent  with  their  introduction,  free  exchange,  and  con- 
sumption. An  explanation  of  either  of  these  terms,  there- 
fore, involves  a  presentation  of  the  arguments,  based  on 
theory  or  experience,  which  may  be  adduced  in  support  of 
the  respective  economic  systems  for  which  they  are  the  ex- 
pressions, and  a  review  of  the  premises  of  the  one  .almost 
necessarily  requires  a  conjoint  statement  of  the  claims  of 
the  other. 

It  is  also  essential  to  clearly  appreciate,  at  the  outset  of 
any  explanation,  the  relation  which  "free  trade"  and 
"protection,"  regarded  as  economic  systems,  sustain  to  the 


subject  of  taxation  and  revenue — a  matter   about  which 
there  is  no  little  of  popular  misconception.    The  nature  of 
this  relation  may  be  stated  as  follows  :  The  command  of 
revenue  being  absolutely  essential  to  the  existence  of  or- 
ganized government,  the  power  to  compel  contributions,  or, 
as  it  is  termed,  "  to  tax,"  is  inherent  in  every  sovereignty, 
and  rests  upon  necessity.     The  truth  of  this  principle  the 
advocates  of  free  trade  and  protection  alike  fully  recognize. 
The  former,  however,  maintain  that  in  the  exercise  of  this 
ri"ht  by  the  state  or  sovereignty  the  object  of  the  tax 
should  "be  rigidly  restricted  to  supplying  the  necessities 
created  by  legitimate  public  expenditures — or,   in    other 
words,  that  tiixcs  should  be  levied  for  revenue  purposes 
exclusively  —  and  that,  subject   to    such    limitations,    the 
question  as  to  what  forms  taxation  had  best  assume  becomes 
a  mere  question  of  experience  and  expediency,  preference 
bein"  alwiiys  given  to  those  forms  which  involve  the  least 
waste,  cost,  and  personal  annoyance  in  collection,  which 
are  most  productive  in  revenue,  and  which  interpose  the 
minimum  of  interference  and  restriction  on  the  inter-ex- 
change of  commodities  and  services.      Free  trade  as  an 
economic  principle  is  not,  therefore,  as  is  often  assumed  and 
supposed,  antagonistic  to  the  imposition  of  equitable  duties 
on  imports,  provided  the  end  sought  to  he  attained  is  simply 
revenue,  and  the  circumstances  of  the  state  render  such 
form  of  taxation  expedient.    Protection,  on  the  other  hand, 
on  the  ground  of  advantages  accruing  directly  or  incident- 
allv,  advocates  and  defends  the  imposition  of  taxes  on  im- 
ports for  purposes  other  than  revenue.     Protection,  there- 
fore, to  the  exact  extent  to  which  it  attains  its  object,  is 
obviously  antagonistic  to  revenue,  inasmuch  as  revenue  is 
only  received  on  those  commodities  which  roine  in,  while 
protection  is  only  secured  when  the  importation  of  com- 
modities is  restricted  or  made  difficult.     The  adjustment 
of  a  tariff  for  revenue  in  such  a  way  as  to  afford  what  is 
termed  "incidental  protection  " — an  idea  much  favored  by 
American  politicians — is  based  on  the  supposition  that  by 
arranging  a  scale  of  duties  so  moderate  as  to  only  restrict 
and  not  prevent  importations,  it  is  possible  to  secure  a  suf- 
ficiency of  revenue  for  the  state,  and  at  the  same  time 
stimulate  domestic  manufactures  by  increasing  the  price  of 
competitive  foreign  products.     That  the  double  object  thus 
aimed  at  is  capable  of  attainment  cannot  be  doubted,  but 
that  the  project  is  also  one  of  the  most  costly  of  all  methods 
of  raising  revenue  will  appear  evident  if  it  is  remembered, 
that  while  revenue  to  the  slate  accrues  only  from  the  lax 
levied  on  what  is  imported,  the  tax  arising  from  the  in- 
crease of  price  is  paid  equally  by  the  nation  upon  all  that 
is  sold  and  consumed  in  competition  with  the  foreign  .ar- 
ticle.   A  tariff  for  revenue  so  adjusted  as  to  aflford  inci- 
dental protection  is  therefore  a  system  which  requires  the 
consumers,  who  are  the  people,  to  pay  much  in  order  that 
the  state  may  receive  little. 

With  these  preliminary  statements  the  essential  points 
of  the  argument  in  favor  of  free  trade  as  contradistin- 
guished from  protection  may  be  stated  as  follows,  the  ex- 
perience of  the  United  States,  where  the  principles  of  pro- 
tection have  been  recently  applied  more  systematically  and 
extensively  than  CTer  before,  being  particularly  referred  to 
in  the  way  of  illustration  : 

1st.  The  highest  right  of  property  is  the  right  to  ex- 
change it  for  other  property.  That  this  must  be  so  will 
appear  evident  if  it  is  remembered,  that  if  all  exchange  of 
property  was  forbidden  each  individual  would  be  assimi- 
lated in  condition  to  Robinson  Crusoe  on  his  uninhabited 
island  ;  that  is,  he  would  be  restricted  to  subsist  exclu- 
sively, or  in  the  main,  on  what  he  individually  produced 
or  collected;  be  deprived  of  all  benefits  of  co-opera- 
tion with  his  fellow-men,  and  of  all  advantages  of  pro- 
duction derived  from  diversity  of  skill  or  diversity  of  nat- 
ural circumstances.  In  the  absence  of  all  freedom  of  ex- 
change between  man  and  man  civilization  would  obviously 
be  inTpossible  ;  and  it  would  also  seem  to  stand  to  reason 
that  to  the  degree  in  which  we  impede  or  obstruct  the  free- 
dom of  exchange — or,  what  is  the  same  thing,  commercial 
intercourse— to  that  same  degree  we  oppose  the  develop- 
ment of  civilization.  .... 

2d.  Any  system  of  law  which  denies  to  an  individual 
the  right  to  freely  exchange  the  products  of  his  labor,  by 
declaring,  as  is  generally  the  custom,  th.at  A,  a  citizen,  may 
trade  on°cqual  terms  wi'th  B,  another  citizen,  but  shall  not 
under  equ.allv  favorable  circumstances  triide  with  C,  who 
lives  in  another  countrv,  reaffirms  in  effect  the  principle  of 
slavery,  for  both  slavery  and  the  .artificial  restriction  or  pro- 
hibition of  exchanges  d'eny  to  the  individual  the  right  to  use 
the  products  of  his  Labor  according  to  his  own  pleasure,  or 
whatmav  seem  to  him  the  best  advantage;  or,  in  other 
words,  tlie  practical  working  of  both  the  system  of  human 
slavery  and  the  system  of  protection  is  to  deprive  the  in- 
dividual of  a  portion  of  the  fruits  of  his  labor  without 
m.aking  in  return  any  direct  compensation.    The  argument 
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that  is  generally  put  forth  by  the  advocates  of  protection 
in  justitiealion  of  legislation  restricting  freedom  of  ex- 
change, or  in  defence  of  the  pithily-expregsed  proposition, 
'•  That  it  is  better  to  compel  an  individual  to  buy  a  hat  for 
five  dollars,  rather  than  to  allow  him  to  purchase  it  for 
three,"  is,  that  any  prvicnt  l<)ss  or  injury  resulting  from 
such  restriction  to  the  individual  will  bo  more  than  com- 
pensated to  him  indirecttf/  as  a  member  of  society  or  citizen 
of  the  state.  But  this  plea  is  the  same  in  character,  and 
just  as  legitimate,  as  that  which  was  formerly  put  forth  in 
defence  of  tho  system  of  negro  slavery — namely,  that  the 
system  was  really  for  tho  good  of  tho  persons  enslaved, 
and  that  any  suffering  or  deprivation  endured  by  tho  slave 
for  tho  good  of  society — meaning  thereby  tho  masters — 
would  bo  fully  eompensated  to  him,  through  moral  dis- 
cipline, in  the  world  to  come.  It  is  also  to  bo  noted  that 
this  same  species  of  argument — t.  e.  indirect  or  future  in- 
dividual or  society  beneflt  as  a  justification  for  present 
personal  restriction  or  injury — has  always  been  made  uso 
of  in  past  ages  as  a  vindication  and  in  warrant  for  perse- 
cution on  the  part  of  tho  state  for  heresy  or  unbelief,  and 
also  for  tho  establishment  of  state  religions  and  enforced 
conformity  thereto. 

3d.  The  general  result,  for  which  all  men  labor  is  to  in- 
crease tho  abundance  or  diminish  the  scarcity  of  those 
things  which  arc  essential  to  their  subsistence,  comfort,  and 
happiness.  Diflferent  individuals  have  different  aptitudes, 
or  are  endowed  with  difterent  natural  capacities  for  making 
tho  various  forces  of  nature  and  varieties  of  matter  avail- 
able for  production.  One  man  is  naturally  fitted  to  excel 
as  a  farmer,  another  as  a  mechanic,  the  third  as  a  navi- 
gator, the  fourth  as  a  miner,  engineer,  builder,  or  organizer 
and  director  of  society,  and  the  like.  The  different  coun- 
tries of  the  earth  likewise  exhibit  great  diversity  a?  re- 
spects soil,  climate,  natural  products,  and  opportunity. 
It  would  seem  clear,  therefore,  in  order  that  tliere  may  bo 
the  greatest  material  abundance,  that  each  individual  shall 
follow  that  line  of  jiroduetion  for  which  ho  is  best  fitted  by 
natural  capacity  or  circumstances;  and  that,  for  the  deter- 
minafiou  of  what  that  lino  must  be,  the  promptings  of  in- 
dividual self-interest  and  experience  arc  a  far  better  guido 
than  any  enactments  of  legislatures  and  rulers  possibly 
can  be;  and,  finally,  that  tho  greatest  possible  facility  bo 
afforded  to  producers  for  the  interchange  of  their  several 
products  and  services.  So  true,  indeed,  arc  these  proposi- 
tions that  mankind  in  their  progress  from  the  rudest  afcid 
must  incipient  social  organizations  to  higher  degrees  of 
civilization  invariably  act  in  accordance  with  them,  and, 
as  it  were,  instinctively.  Robinson  Crusoe  upon  his  unin- 
habited island  and  the  solitary  settlor  in  the  remote  wilder- 
ness follow  of  necessity  a  great  variety  of  occupations,  as 
that  of  the  farmer,  hunter,  builder,  blacksmith,  fisherman, 
tailor,  and  tho  like.  But  a?  rapidly  as  the  association  of 
others  in  the  same  neighborhood  admits,  tho  solitary  man 
abandons  his  former  diversity  of  employment,  and  devotes 
himself  more  or  less  exclusively  to  a  single  department  of 
indu>^try,  supplying  his  want  of  those  things  which  ho  does 
not  himsflt  produce  by  exchanging  the  surjilus  product  of 
his  labor  f<H'  the  surplus  product  of  his  neiglibors,  who  fol- 
low other  and  different  industries.  To  take  advantage  of 
natural  f;icilities  for  intercommunication  between  man  and 
man  for  tlic  purpose  of  exchauging  services  or  commodi- 
ties, it  is  to  be  further  observed,  that  settlements  in  all  new 
countries  commence,  if  possil)le,  in  close  proximity  to  nav- 
igable waters,  and  that  if  commenced  inland,  one  of  tho 
first  efforts  of  tho  new  society  is  tho  construction  of  a  path 
or  road  which  will  enable  its  members  to  hold  communi- 
cation with  some  other  settlements  or  societies.  Next,  as 
population  and  production  increase,  tho  rudo  path  or  trail 
gives  way  to  a  well-defined  road,  the  ford  to  a  bridge,  tho 
swamp  to  a  causeway,  the  pack  carried  upon  the  backs  of 
men  and  animals  to  the  wagon  clrawn  by  horses,  tho  wagon 
to  the  railwiiy-car,  the  boat  propelled  by  oars  and  sails  to 
tho  boat  propelled  by  steam,  and  finally  the  telegraph,  an- 
nihilating space  and  time ;— all  efforts  and  achievements  for 
tho  single  object  of  facilitating  intercommunication  between 
man  and  man.  and  removing  obstructions  in  tho  way  of 
interchanging  human  services  and  commodities.  Free  ex- 
change between  man  and  man — or,  what  is  the  same  tiling, 
free  trade — is  therefore  action  in  accordance  with  tho  teach- 
ings of  nature.  Protection,  on  tho  other  hainl,  is  an  at- 
tempt to  make  thini^s  better  than  nature  made  them.  Free 
trade,  or  the  interchjingc  of  eommoditios  and  serviees  with 
tho  minimum  of  obstruetion,  by  rendering  commodities 
cheap,  ten<ls  to  promote  abundiineo.  Protection,  by  inter- 
ference or  placing  obstructions  in  the  way  of  exchanges, 
tends  to  increase  the  cost  of  commodities  to  the  cnnsumer, 
and  thereby  promotes  scarcity.  Protection,  effected  by 
legislative  restriction  on  exelianges,  acts,  therefore,  in  tho 
sense  of  all  those  things  which  render  transportation  oner- 
ous; or,  in  other  wor<ls,  it  is  an  obstacle  in  the  same  senpo 


as  a  bad  road,  a  precipitous  range  of  mountains,  an  inter- 
vening desert,  or  a  wide  expanse  of  ocean  abounding  in 
risks  to  navigation:  the  general  effect  of  all  which  is  to 
augment  in  various  degrees  to  consumers  the  difference  be- 
tween tho  producing  and  consuming  price  of  commodities. 
All  the  people  of  the  United  States  instinctively  rejoice  at 
tho  announcement  of  every  new  discovery  in  the  construc- 
tion or  propulsion  of  vessels,  whereby  the  time  and  cost  of 
transporting  commodities  across  tho  Athintic  from  Liver- 
pool to  New  York,  or  across  tho  Pacific  from  China  and 
Jiipan  to  San  Francisco,  are  diminished;  and  yet  they  do 
not  revolt  at  the  inconsistency  of  imposing  taxes,  for  pur- 
poses other  than  to  meet  tho  necessities  of  the  state,  on 
the  landing  of  tho  commodities  thus  transported;  wliieii 
are  precisely  equivalent  in  effect,  as  regards  tho  consumer, 
to  substituting  slow-sailing  vessels  of  small  tonnage  in  tho 
place  of  ocean  steamers,  or  of  so  widening  the  expanse  of 
ocean  to  bo  traversed  that  the  time  employed  in  transpor- 
tation (and  tho  consequent  increased  cost  of  freight  and 
risk)  shall  be  expressed  by  months  rather  than  by  days. 
A  few  illustrations  derived  from  tho  actual  experience  of 
tho  U.  S.  are  hero  pertinent  to  tho  argument. 

Upon  tho  coast  of  Nova  Scotia,  within  a  short  distance 
of  the  United  States,  there  are  coal-mines  of  great  value 
as  respects  quantity  and  quality,  and  which,  unlike  any 
others  in  the  whole  world,  are  located  so  advantage- 
ously in  respect  to  ocean  navigation  that  almost  by  the 
action  of  gravity  alone  the  coal  may  bo  delivered  from  the 
mouth  of  the  pit  upon  tho  deck  of  tho  vessel.  For  many 
years  tho  government  of  tho  United  States  has  irnjioscd 
a  tax  on  the  landing  of  this  coal  within  its  territory, 
of  one  dollar  and  fifty  cents  per  ton.  Now,  if  we  assume 
that  coal  upon  a  well-managed  railroad  can  be  transported 
for  one  cent  ])er  ton  per  mile,  the  effect  of  this  tax  upon 
the  people  of  New  York  and  New  England  is  precisely 
equivalent  to  a  removal  of  these  coal-mines  of  Nova  Scotia 
from  a  point  on  the  seaboard  to  a  location  one  hundred 
and  fifty  miles  inland.  But  it  would  also  seem  to  stand  to 
reason  that  if  tho  removal  of  these  mines  one  hundred  and 
fifty  miles  into  tho  interior  was  a  benefit  to  tho  jieoplc  of 
tho  United  States,  a  further  augmentation  of  their  distance 
from  the  seaboard  to  five  hundred  or  a  thousand  miles 
would  bo  a  still  greater  blessing,  and  that  their  absolute 
annihilation  would  be  tho  most  superlative  good  of  all. 

Again,  some  years  since  an  English  engineer,  Mr.  Bes- 
semer, devised  a  new  process  for  the  manufacture  of  steel. 
lie  did  not  claim  to  make  anything  new  :  he  did  not  claim 
to  make  steel  of  a  quality  superior  to  what  was  made  be- 
fore; but  he  did  succeed  in  showing  mankind  how  to  make 
an  indispensable  article  in  the  work  of  production  cheap, 
which  was  before  dear.  Immediately  on  the  assured  suc- 
cess of  tho  invention  the  advocates  of  protection  in  the 
United  States  asked  Congress  to  impose  such  a  duty  on 
the  import  of  this  steel  as  would,  through  a  consequent 
increase  of  its  price  to  American  consumers,  almost  com- 
pletely neutralize  the  only  benefit  accruing  from  the  know- 
ledge anil  use  of  the  new  process — namely,  its  chcajmcsa — 
and  succeeded  in  obtaining,  and  still  (1S75)  have  a  duty 
that  in  a  great  degree  accomplishes  such  a  result. 

From  the  above  propositions  and  examples  it  would 
seem  evident  that  the  direct  effect  of  a  protective  duty, 
when  it  is  really  operative,  is  to  com]ieI,  on  the  part  of  the 
community  employing  such  an  agency,  a  resort  to  more 
difficult  and  costly  conditions  of  production  for  the  pro- 
tected article;  and  also,  that  when  a  state  or  community 
adopts  the  protective  policy  it  also  commits  itself  to  tho 
en«lorsement  of  the  principle  tliat  the  development  and 
propagating  of  (d)stacles  is  equivalent  to,  or  tlie  surest 
method  of,  developing  pr  propagating  riches — a  jiolicy  and 
a  principle  which,  if  logically  and  practically  carried  out, 
would  lead  to  disuse  of  all  labor-saving  machinery. 

Tho  advocate  of  protection,  however,  meets  this  aver- 
ment, as  well  as  the  argument  embodied  in  tho  coal  and 
Bessemer-steel  illustrations  above  given,  by  saying  tliat  by 
prohibiting  or  restricting  the  importation  and  uso  of  for- 
eign coal  and  steel  a  demand  will  be  ereate.l  for  a  corre- 
sponding additional  quantity  of  similar  .American  prod- 
ucts. The  immediate  result'  of  tills  will  bo  Ihiit  an  ad- 
ditional opportunity  will  in  consequence  be  alVorded  to 
American  citizens  desirous  of  following  the  occupations  of 
coal-miners  or  transporters  or  steel-nmkers;  ami,  (ho  re- 
sults of  their  labor  and  expenditure  renmiiiing  in  the 
counlry,  the  national  wealth  will  be  thereby  augnienlod, 
whereas  if  t!io  same  amount  of  labor  and  expenditure  is 
diverted  to.  ami  takes  place  in,  a  foreign  country,  the  re- 
sults will  be  exactly  opposite. 

In  answer,  now.  to  tliis,  it  inwy  bo  naid,  Ftrttt,  That  the 
amount  of  consumption  in  the  two  instances,  and  conse- 

?[uently  the  results  of  consumption,  will  not  bo  tho  same: 
or  whatever  increases  tho  prieo  of  a  useful  commoilily 
diminishes  its  consumption,  and,  rice  veriA,  whatever  di- 
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minishes  the  price  increases  consumption.  Second,  To  ad- 
mit the  desiraliilitv  of  creating  an  opportunity  of  employ- 
in"  labor  through  the  agency  of  a  tax  on  all  consumers  of 
coSl  and  steel  to  do  work  that  would  yield  to  the  same  con- 
sumers a  greater  product  of  the  same  articles  if  performed 
elsewhere,  or  an  equal  product  at  less  cost,  is  to  admit  that 
the  natural  resources  of  a  country  are  so  far  exhausted 
that  there  is  no  opportunity  for  the  truly  productive  em- 
ployment of  labor— an  argument  which,  however  effective 
in  overpopulated  countries,  can  have  no  possible  applica- 
tion in  a  new  countrv  like  the  U.  S.,  whose  natural  re- 
sources, so  far  from  being  exhausted,  arc  yet,  as  it  were, 
unappropriated  and  unexplored.  Again,  a  tax  levied  in 
iiursuance  of  legislative  enactment  for  the  maintenance  of 
such  labor  is  clearly  in  the  nature  of  a  forced  charity, 
while  the  petitioners  for  its  enactment  answer  in  every 
particular  to  the  definition  of  the  term  "  pauper  " — namely, 
oiic  who  publicly  confesses  that  he  cannot  earn  a  living  by 
liis  own  exertions,  and  therefore  asks  the  community  to  tax 
themselves  or  diminish  their  abundance  for  !iis  support. 
Tliinl,  The  only  true  test  of  the  increase  of  national  wealth 
is  the  possession  of  an  increased  quantity  of  useful  things 
in  the  aggregate,  and  not  in  the  amount  of  labor  performed 
or  the  number  of  laborers  employed,  irrespective  of  results. 
A  tariff  from  its  very  nature  cannot  create  anything:  it 
only  affects  the  distribution  of  what  already  exists.  If  the 
imposition  of  restrictions  by  means  of  taxes  on  imports 
enables  a  producer  to  employ  a  Larger  number  of  work- 
men and  give  to  them  better  wages  than  before,  it  can 
only  be  accomplished  at  the  expense  of  the  domestic  con- 
sumers, who  pay  increased  prices.  Capital  thus  tr.ansferred 
is  no  more  increased  than  is  money  by  transference  from 
one  pocket  to  another,  but  on  the  contrary  is  diminished 
to  just  the  extent  that  it  is  diverted  from  employing  labor 
that  is  naturally  profitable  to  that  which  is  natur.ally  un- 
jirofitable.  And  herein  is  exposed  the  fallacy  of  the  .aver- 
ment that  duties  levied  on  the  import  of  foreign  commod- 
ities protect  home  industry.  It  may  be  conceded  that 
certain  industries,  as  the  result  of  such  duties,  m.ay  bo 
temporarily  stimulated,  and  the  producers  obtain  large 
profits  by  a  consequent  increase  in  the  price  of  their  prod- 
ucts:  but  then  it  is  at  the  expense  of  those  who  pay  the 
increased  price,  who  are  always  the  domestic  consumers. 

To  further  make  clear  this  position,  the  following  illus- 
tration, drawn  from  actual  American  experience,  is  sub- 
mitted:    For  a  number  of  years  subsequent  to  1800  the 
government  of  the  U.  S..  with  a  view  of  protecting  the 
American  producer,  imposed  such  a  duty  on  foreign  salt  as 
to  greatly  restrict  its  import  and  .at  least  double  the  price 
of  the  article,  whether  of  foreign  or  domestic  production, 
to  the  American    consumer.     The   result  was,  taking  the 
average  price  of  No.  1  spring  wheat  for  the  same  period 
in  Chk'ago.  that  a  farmer  of  the  West  desirous  of  buying 
salt  in  that  market  would  have  been  obliged  to  give  two 
bushels  of  wheat  for  a  barrel  of  salt,  which  without  the 
tariff  he  would  have  readily  obtained  for  one  bushel.     If, 
now,  the  tax  had  been  imposed  solely  with  a  view  to  ob- 
taining revenue,  and  the  farmer  had  bought  imported  salt, 
the  extra  bushel  given  by  him  would  have  accrued  to  the 
benefit  of  tlie  State:  and  if  the  circumstances  of  the  gov- 
ernment required  the  tax.  and  its  imposition  w.as  expe- 
dient and   equitable,   the   act  was   not  one  to  which  .any 
advocate  of  free  trade  could  object.     But  in  the  case  in 
question  the  tax  was  not  imposed  primarity  for  revenue, 
as  was  shown  by  the  circumstance  that  imports  and  rev- 
enue crcafly   decreased  under  its  influence,  and  the  salt 
purchased    by  the  farmer  in  Chicago  was  domestic    salt, 
which  had  paid  no  direct  or  corresponding  tax  to  the  gov- 
ernment.   The  extra  bushel  of  wheat,  therefore,  which  the 
farmer  was  compelled  to  give  for  his  salt  accrued  wholly  to 
the  benefit  of  the  .\nierican  salt-boiler,  and  the  act  was 
iustified  on  the  ground  that  American  industry,  as  exeni- 
jilificd  in  salt-making,   was  protected.     And  yet  it  must 
lie  clear  to  every  mind  that  if  the  farmer  had  not  given  the 
extra  bushel  ofwhcat  to  the  salt-boiler,  he  would  have  had 
it  to  use  for  some  other  purpose  advantageous  to  himself — 
to  give  to  the  shoemaker,  for  example,  in  exchange  for  a 
pair  of  brogans.     By  so  much,  therefore,  as  the  industry 
of  the  salt-boiler  was  encouraged  that  of  the  farmer  and 
tlie  shoemaker  was  discouraged;   and,  putting  the  whole 
matter  in  the  form  of  a  commercial  statement,  wc  have  the 
following  result :  under  the  so-called  "protective  system" 
we  have  a  barrel  of  salt  and  two  bushels  of  wheat  passed 
to  the  credit  of  what  is  called   ''home  industry,"  while 
under  a  free  svstcm  we  have  a  barrel  of  salt,  two  bushels 
of  wheat,  and  a  pair  of  shoes.     Protection,  therefore,  seeks 
to  promote  industry  at  the  expense  of  the  products  of  in- 
dustry;  and  its  favorite  proposition,  that  though  under  a 
system  of  restriction  a  higher  price  may  be  given  for  an 
article,  yet  all  that  is  paid  by  one  is  given  to  some  other 
person  in  increased  employment  and  wages,  has  this  fal- 


lacy— namely,  that  it  conceals  the  fact  that  the  price  paid 
by  the  consumer  would  have  been  equally  expended  upon 
something  and  somebody  if  the  consumer  had  been  allowed 
to  buy  the  cheap  article  instead  of  the  dear  one;  and  con- 
sequently the  loss  to  the  consumer  is  balanced  by  no  advan- 
tage in  the  aggregate  to  any  one.  "  When  a  highwayman 
takes  a  purse  from  a  traveller,  he  expends  it,  it  may  bo,  at 
a  drinking-saloon,  and  the  traveller  would  have  expended 
it  somewhere  else.  But  in  this  there  is  no  lo.ss  in  the  ag- 
gregate:  the  vice  of  the  transaction  is  th.at  the  enjoyment 
goes  to  the  wrong  man.     But  if  the  same  money  is  taken 


from  the  traveller  by  forcing  him  to  pay  for  a  dear  article 
instead  of  a  cheap  one.  he  is  not  only  despoiled  of  his  just 
enjoyment  as  before,  but  there  is  a  destructive  process  be- 
sides, in  the  same  manner  as  if  the  loss  h,ad  been  eau.sed 
by  making  him  work  with  a  blunt  axe  instead  of  a  sharp 
one.  Whenever,  therefore,  anything  is  taken  from  one  man 
and  given  to  another  under  the  pretence  of  protection  to 
trade,  an  equal  amount  is  virtually  thrown  into  the  sea, 
in  addition  to  the  robbery  of  the  individual." 

To  render  the  illustration  derived  from  the  transaction 
in  s.alt,  above  given,  more  complete,  attention  is  asked  to  the 
following  additional  historical  circumstances.  In  the  val- 
ley of  Kanawha,  West  Virginia,  there  are  salt-springs  which 
furnish  brine  in  abund.ance  and  of  great  strength  and  jiurity. 
The  same  springs  also  furnish  conjointly  an  infianiinablo 
gas,  which  flows  with  such  force  and  quantify  that  it  is 
used  both  to  lift  the  salt-water  into  tanks  at  considerable 
elevation  and  to  subsequently  evaporate  the  brine  by  ig- 
nition under  the  furnaces,  without  the  necessity  of  resort- 
ing to  the  use  of  any  other  fuel  whatever.  Salt  at  this 
point  can  therefore  be  produced  at  a  nominal  cost,  and 
with  advantage  even  over  solar  evaporation,  inasmuch  as 
all  expense  of  pumping  the  salt-water  info  vats  in  the  first 
instance  is  entirely  obviated.  During  the  war,  in  order  to 
deprive  the  army  and  the  people  of  the  Southern  Confed- 
eracy of  a  supply  of  salt,  the  springs  in  question  at  Ka- 
nawha were  temporarily  destroyed  by  the  Federal  forces ; 
and  an  important  natur.al  supply  of  salt  to  the  country 
being  thus  cut  off,  the  manufacturers  of  salt  in  Ohio,  from 
springs  less  advantageously  productive,  obtained  for  a 
time  °a  larger  market  and  higher  prices  for  their  more 
costly  competitive  products.  With  the  close  of  the  war 
and  "the  reopening  of  the  Kanawha  salt-works,  the  advan- 
tages thus  gained  at  the  expense  of  the  salt-consumers  bid 
fafr  to  be  put  an  end  to;  but  in  order  to  perpetuate  them 
the  Ohio  salt-manufacturers  united,  and,  having  at  a  large 
annual  expense  leased  the  Virginia  springs,  abandoned  and 
absolutelv  forbade  their  utilization. 

4th.  As  has  been  already  shown,  any  increase  in  the 
price  of  domestic  products  consequent  on  the  imposition 
of  taxes  on  the  import  of  corresponding  products  of  foreign 
origin  is  paid  by  the  domestic  consumer.  Hence,  a  result 
.alike  deducible  from  theory  and  proved  by  all  experience 

that  not  only  does  protection  to  a  special  industry  not 

result  in  any  benefit  to  the  general  industry  of  a  country, 
but  also  that  its  beneficial  influence  on  the  special  industry 
itself  is  not  permanent,  but  temporary.  Thus,  all  taxes 
tend  to  diffuse  themselves,  and.  if  levied  permanently  and 
with  any  degree  of  uniformity,  do  diffuse  themselves  almost 
with  infallibility.  The  price  of  no  article  can  be  perma- 
nently advanced"  by  artificial  agencies,  or  otherwise,  without 
an  effort  on  the  part  of  every  person  directly  or  indirectly 
concerned  in  its  Consumption  to  protect  and  compensate 
themselves  by  advancing  the  price  of  the  labor  or  products 
they  give  in  exchange.  If  suflicient  time  is  afforded,  and 
local  exchanges  are  not  unduly  restricted,  this  effort  of 
compensation  is  always  successful.  Hence,  from  the  very 
necessity  of  the  case"  no  protective  duty  can  be  perma- 
nently effective;  hence,  also,  it  is  that  protected  manufac- 
turers in  every  country  always  proclaim,  and  no  doubt 
honestly  feci,  that  the  abandonment  of  protection,  or  even 
its  abatement,  would  be  ruinous.  Of  this  the  recent  ex- 
perience of  the  V.  S.  affords  a  most  curious  and  convincing 
illustration.  Thus,  in  1802-63,  in  order  to  meet  the  ex- 
penses of  a  great  war,  the  government  imposed  excise  or 
internal  taxes  on  everv  Taricty  of  domestic  manufactures, 
and  in  accordance  with  the  principles  of  equity,  imposed 
what  were  claimed  to  be  corresponding  taxes  on  the  import 
of  all  competing  foreign  products.  Soon  after  the  close  of 
the  war,  however,  when  the  cessation  of  hostilities  dimin- 
ished the  necessitv  of  so  Large  revenues,  the  internal  taxes 
were  all  repealed." but  in  no  one  instance  was  there  a  pro. 
teefed  manufacturer  found  who  took  any  other  position 
than  that  a  repeal  of  the  corresponding  tariff  would  be 
most  disastrous  to  his  business.  The  tariff,  as  originally 
raised  to  compensate  for  the  new  internal  taxes,  was  there- 
fore left  in  a  great  degree  unchanged.  That  the  principle 
here  laid  down,  of  want  of  permanency  in  protective 
agencies,  is  furthermore  admitted  by  the  protected  manu- 
fticturers  themselves  as  a  result  of  their  own  experience, 
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is  also  proved  by  the  following  striking  testimony  forced 
out  under  oath  before  a  government  commission  from  one 
of  the  foremost  of  their  number  in  186S — the  lute  Oakcs 

Amt'!*  of  Massachusetts: 

QiU'Htiou.  **  What,  accordinj;  to  your  experience,  was  the 
effect  of  the  increase  of  the  taritf  in  iS(U  on  the  industries 
with  which  you  are  specially  acijuaintedy"  Ann.  "The 
first  cfl'ect  was  to  stimulate  nearly  every  branch — to  give 
an  iinpuisc  and  activity  to  business;  but  in  a  few  months 
the  increased  cost  of  production  and  the  advance  in  the 
price  of  labor  and  the  products  of  lubor  were  greater  than 
the  increase  of  the  taritf.  so  that  the  business  of  production 
was  no  better,  even  if  in  so  good  a  condition,  as  it  was 
previous  to  the  advance  of  the  tiiritf  referred  to." 

5th.  Upon  no  one  argument  have  the  advocates  of  pro- 
tection relied  more  in  support  nf  their  system  than  that 
contained  in  the  assumption  already  referred  to — that  if 
there  were  no  restrictions  on  trade  the  opportunity  to 
labor  creati'(l  by  protection,  and  the  results  of  ijio  expend- 
iture of  the  earnings  of  such  labor,  would  bo  diverted  to 
other  countries  to  their  benefit,  and  to  the  corresponding 
detriment  of  that  country  which,  needing  protection  by 
reason  of  a  necessity  for  jiaying  higher  wages  or  other 
industrial  inequalities,  abandons  it  ;  or,  to  speak  more 
specifically,  it  is  assumed  that  if  the  IT,  S.  were  to  adopt  a 
policy  of  free  trade,  England  would  supply  us  with  cotton 
and  metal  fabrications ;  Germany,  with  woollen  goods ; 
Nova  Si'otia,  with  coal ;  the  Wcpt  Indies,  exclusively  with 
sugar;  Russia,  with  hemp  and  tallow;  CanaiJa,  with  lum- 
ber; and  Australia,  with  wool — that  thereby  opportunity  to 
our  own  people  to  labor  would  be  greatly  restricted,  am! 
the  wages  of  labor  reduced  to  a  level  of  the  wages  of  for- 
eigners. Specious  as  is  this  argument,  there  could  not  bo 
a  greater  error  of  fact  or  a  worse  sophism  of  reason.  Xono 
of  the  commodities  mentioned  will  bo  given  by  the  pro- 
ducers resident  in  foreign  countries  for  nothing.  Product 
for  pntfiit't  is  the  invariable  law  of  exchange,  and  we  can- 
not Iiuy  a  single  article  in  any  market  excej)t  with  or  by  a 
product  of  our  own,  or  for  money  whi("!i  has  been  obtained 
by  the  exchange  of  some  product  for  it.  Nothing,  there- 
fore, can  or  will  bo  imported  unless  that  in  which  it  is  paid 
for  can  be  produced  at  homo  with  greater  final  advantage. 
Hence,  also,  it  is  in  the  nature  of  a  truism  to  assert  that 
it  is  for  the  interest  of  every  community  that  its  inclustry 
should  be  cUrcctcd  to  the  jintduction  of  such  articles  as 
are  attended  with  greater  final  advantage,  in  preference  to 
those  which  are  attended  with  less;  as  inevitably  would  be 
the  result  if  the  business  of  produetion  and  exchange  was 
not  obstructed  by  legislative  enactments,  but  left  to  the 
guidance  of  individual  self-interest. 

From  these  promises  we  arc  warranted  in  regarding  the 
following  deductions  as  in  the  light  of  economic  axioms; 
1st.  A  nation  or  community  can   attain  the  greatest  pros- 
I  perity,  and  secure  to  its  i>cople  the  greatest  degree  of  ma- 

terial abundance, only  when  it  utilizes  its  natural  resources 
and  laljor  tc»  the  best  ad\antag<!  and  with  the  least  waste 
and  loss,  whatever  may  bo  the  nominal  rate  of  wages  paid 
to  its  laborers.  The  realisation  of  such  a  result  is  hasten- 
ed or  retarded  by  whatever  removes  or  creates  obstructions 
or  interferences  in  the  way  of  production  and  exehan(;es. 
2d.  The  exports  on  the  whole  of  any  country  must  and  al- 
ways do  balance  its  imports;  whicli  is  erpiivalcnt  to  saying 
that  if  we  do  not  buy  wo  cannot  sell,  while  neither  l>uying 
nor  selling  will  take  place  unless  there  is  a  real  or  supposed 
advantage  to  both  jiarties  to  the  transaction,  .td.  As  a  na- 
tion only  exports  those  things  for  which  it  possesses  de- 
cided arlviintagcs  relatively  to  other  nations  in  prciducing, 
it  follows  that  what  a  nation  purchases  by  its  exports  it 
purchases  by  its  most  ethcicnt  labor,  and  conscfuiently  nt 
the  cheapest  possible  rate  to  itself.  Ilencc,  liii>  price  paid 
for  every  foreign  manufacture<l  article,  instead  of  being  so 
much  given  for  tho  encouragement  of  foreign  labor  to  the 
prejudice  of  our  own,  is  as  truly  tho  product  (d'  our  own 
labor  as  though  wo  had  directly  manufactiircfl  it  ourselves. 
Free  trade,  then-fure,  can  by  no  jpossilpjlity  discourage 
home-labor  or  diminish  the  real  wages  of  laltorers. 

The  favorite  prott-clionist  argument,  that  if  trade  is  un- 
restricted, and  the  people  of  a  country,  under  tho  induce- 
ment of  greater  elieaimess,  nri^  allowed  to  supply  them- 
selves with  toreign  eoiiini<"liticH.  the  opprirdinities  fur  the 
cmptoyincnt  of  domestic  labor  will  be  C'»rrespondingly  di- 
minished, is  an  argument  identical  in  character  with  that 
which  has  in  past  times  often  led  individuals  and  wholn 
communities  to  oppose  the  invention  and  introtluction  of 
labor-saving  or  *' labor-dispensing"  machinery.  To  sift 
thoroughly  this  sophism,  it  is  sufficient  to  remember  that 
labor  is  exerted  not  for  tho  sake  of  labor,  but  for  what 
labor  brings,  and  that  human  wants  expand  just  in  ])ropor- 
tion  to  the  multiplication  of  the  means  and  opportunity 
of  gratifying  human  desires.  If  the  wages  of  a  day'rf 
labor  would  jnirchasc  in  the  market  one  hundred  times  a^ 
V,.,..  U._;m 


much  as  at  present,  can  any  one  doubt  that  the  demand 
for  the  necessaries  and  luxuries  of  life  would  be  increased 
a  hundred-fold  ?  If  the  people  of  the  U.  S.  could  obtain 
the  products  of  the  labor  of  other  countries  for  nothing, 
could  the  labor  o(  the  whole  world  supply  the  quantity  of 
things  we  should  want  i*  In  short,  the  demand  for  the 
results  of  labor  can  never  be  satisfied,  and  is  never  limited 
except  by  its  ability  to  buy;  and  the  cheaper  things  are 
the  more  people  will  purchase  and  consume.  Nothing, 
therefore,  can  be  more  irrational  than  the  supposition  that 
increased  cheapness,  or  increased  ability  to  buy  and  con- 
sume, diminishes  or  restricts  the  opportunity  to  labor.  If 
by  the  invention  of  machinery  or  the  discovery  of  cheaper 
sources  of  supply  the  labor  of  a  certain  number  of  indi- 
viduals in  a  department  of  industry  becomes  superfluous 
or  unnecessary,  such  labor  must  take  a  new  direction,  and 
it  is  not  to  be  denied  that  in  the  process  of  readjustment 
temporary  individual  inconvenience,  nnd  perhaps  suffer- 
ing, may  result,  liut  any  temporary  loss  thus  sustained 
by  individuals  is  more  than  made  up  to  society,  regarded 
from  the  standpoint  of  either  producers  or  consumers,  by 
the  increased  demand  c»)nsequent  on  increased  cheapness 
through  greater  material  abundance,  and  therefore  greater 
comfort  and  happiness.  About  the  time  of  the  invention 
and  introduction  of  tho  sewing-machine  into  Euro[ie  the 
benevolent  jicoplc  of  a  city  in  Germany  where  the  industry 
of  needlewomen  was  a  marked  specialty  formed  an  organ- 
ization to  lessen  in  a  degree  the  injury  which  it  was  be- 
lieved would  inevitably  accrue  from  the  suiiplemcntation 
of  a  great  opportunity  to  labor  by  the  poor  which  was 
threatened.  After  the  lapse  of  a  few  years,  however,  when 
society,  as  represented  by  the  whole  people  of  the  city, 
obeying  their  natural  instincts,  had  determined  to  have, 
and"  had  obtained,  a  cheaper  source  of  supply  for  their 
needle-products  than  before,  the  organization  referred  to 
instituted  an  investigation,  the  result  of  which  showed 
that  by  reasim  of  a  greater  consumption  of  sewed  goods, 
consequent  on  their  cheajier  Enjiply,  the  number  of  per- 
sons engaged  in  the  operating  of  sewing-machines  was 
greater  than  what  had  formerly  found  employment  by  the 
needle,  and  that  wages  had  increased  rather  than  dimin- 
ished. 

6th.  Tho  averment  that  prohibition  or  restriction  of  for- 
eign imports  encourages  diversity  of  domestic  industry,  is 
answered  by  saying,  that  when  any  trade  can  be  introduced 
or  undertaken  for  fiscal  or  public  advantage,  private  enter- 
prise is  competent  to  its  aceom]dishmcnt.  ''To  ask  for 
more  is  only  to  ask  to  have  a  finger  in  the  public  purse." 
It  may  bo  possible  to  conceive  of  specific  cases  in  which  it 
might  bo  politic  for  a  government  to  give  an  advantage  for 
a  limited  time  and  for  a  definite  object.  Hut  protection,  as 
an  economic  system,  cannot  rightfully  claim  any  sup]iort 
from  such  an  admission,  inasmuch  as  its  demand  is  that 
tho  public  shall  bo  obliged  to  support  all  manufacturing 
enterprises  upon  no  other  ground  but  that  they  cannot  sup- 
port themselves. 

7th.  Protection,  it  is  alleged,  has  a  tendency  to  make 
what  are  termed  manufactured  products  cheaper.  A  very 
fit  and  cogent  answer  which  has  been  made  to  this  asser- 
tion of  tho  oj.ponents  of  free  trade  is.  that  if  protection  is 
to  bo  recnmm«'ndcd  because  it  leads  ultimately  to  cheap- 
ness, it  were  best  to  begin  with  eheaiiness.  Another  answer 
is  to  bo  found  in  tho  circumstance  that  not  a  single  instance 
can  bo  adduced  to  show  that  any  reduction  has  ever  taken 
place  in  tho  cost  of  productiim  under  a  system  of  jirotcc- 
tion,  through  tho  agencies  of  new  inventions,  discoveries, 
and  economies,  which  would  not  have  taken  jdace  etpially 
soon  under  a  system  of  free  trade:  while,  on  the  contrary, 
many  instances  can  bo  referred  to  which  prove  that 
protection,  by  removing  tho  dread  of  foreign  competition, 
luis  not  only  retarded  invention,  but  also  the  application 
and  nso  of  iiniirovenients  and  inventions  elsewhere  devised 
and  introduced.  Thus,  referring  to  the  experience  of  tho 
r.  S.,  where  tho  system  of  jiroteetion  has  in  general  pre- 
vailed for  many  years,  it  is  a  well-known  fa<-t  that  the  de- 
partment of  in'dustr.v  which  has  been  distinguished  more 
than  any  other  by  the  invention  and  appliealiim  of  labor- 
saving  nmehinery  is  that  of  agriculture,  which  has  never 
been  protecteil  to  any  extent:  and  for  the  reason  that  tho 
country  wliich  raises  a  surplu-t  of  nearly  all  its  agricul- 
tural jiroducts  for  sale  in  foreign  cotnilries  never  can  be. 
On  the  other  hand,  in  that  deparlim-nt  of  industry  engaged 
in  tin-  priniarvnninnfaetnro  of  iron,  which  has  always  been 
espeeially  shiidded  by  high  restri.-tive  ilnties.  not  only  from 
foreign  compelilion.  but  also  from  the  necessity  of  tho  ex- 
ercise of  economy  nnd  skill,  the  progress  in  the  direction 
of  improvement  has  been  so  slow  that  noeording  to  tho  re- 
port of  the  geological  survey  of  Ohio  for  lft72-7.'i  there  is 
Imrdly  a  furnace  in  that  great  iron-producing  Ptato  that 
can  lie  compared  with  the  best  Kuropcan  furnaces,  either 
in  respect  to  construction,  nmnagcnient,  or  product;  many 
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Ohio  furnaces  unnecessarily  wasting  one-fourth  of  the  metal 
in  the  ore  in  the  process  of  smelting. 

It  is  also  pertinent  to  this  deiiartment  of  the  subject  to 
notice  the  idea  adopted  by  a  school  of  American  economists 
or  politicians,  that  it  is  for  the  advantage  of  a  country  to 
endeavor  to  effect  a  reduction  of  prices  by  the  creation, 
through  legislation  or  otherwise,  of  an  excessive  or  arti- 
ficial stimulus  to  production.  That  the  creation  of  an  arti- 
ficial stimulus  to  domestic  production — such  as  is  almost 
always  temporarily  afforded  by  an  increase  of  the  tariff  or 
by  war.  which  necessitates  extraordinary  stipplies — docs 
have  the  effect  in  the  first  instance  to  quicken  certain 
branches  of  production,  and  subsequently  reduce  prices 
through  the  competition  engendered,  cannot  be  doubted; 
but  experience  shows  that  in  almost  every  such  instance 
the  reduction  of  prices  is  effected  at  the  expense  or  waste 
of  capital,  and  that  tho  general  result,  in  place  of  being  a 
gain,  is  one  of  the  worst  events  that  can  happen  to  a  com- 
munity. Thus,  the  first  effect  of  creating  an  extraordinary 
domestic  demand  is  to  increase  prices,  which  in  turn  affords 
largo  profits  to  those  in  possession  of  stock  on  hand  or  of  the 
machinery  of  production  ready  for  immediate  service.  Tho 
prospect  of  the  realization  of  large  profits  next  imme- 
diately tempts  others  to  engage  in  the  same  branch  of  pro- 
duction— in  many  cases  with  insufficient  capital,  and  with- 
out that  practical  knowledge  of  the  details  of  the  under- 
taking essential  to  secure  success.  As  production  goes  on, 
supply  gradually  becomes  equal  to,  and  finally  in  excess 
of  dem.and.  The  producers  working  on  insufficient  capital 
or  with  insufficient  skill  are  soon  obliged,  in  order  to  meet 
impending  obligations  or  dispose  of  inferior  products,  to 
force  sales  through  a  reduction  of  prices,  and  the  others, 
in  order  to  retain  their  markets  and  customers,  are 
soon  compelled  to  follow  their  ex.ample.  This  in  turn  is 
followed  by  new  concessions  alternately  by  both  parties, 
which  are  accompanied  by  the  usual  resort  of  turning  out 
articles  or  products  of  inferior  quality,  but  with  an  external 
good  appearance— slate  being  suljstituted  in  tho  place  of 
coal ;  cinder  in  the  place  of  iron  ;  shoddy  in  the  place  of 
wool;  starch  and  sizing  in  the  place  of  cotton;  paste- 
board in  the  manufacture  of  boots  and  shoes  in  the  place 
of  leather;  and  clay  in  the  manufacture  of  ]iaper  in  the  place 
of  fibre.  And  so  the  work  of  production  goes  on,  until 
gradually  the  whole  industry  becomes  depressed  and  de- 
mor.alize"d,  and  the  weaker  producers  succumb,  with  a 
greater  or  less  destruction  of  capital  and  waste  of  product. 
Affairs  having  now  reached  their  minimum  of  depression, 
recovery  slowly  commences.  The  increase  of  the  country 
causes  consumption  to  gradually  gain  on  production,  and 
finally  the  community  sudilenly  becomes  aware  of  the  fact 
that  supply  has  all  at  once  become  unequal  to  the  demand. 
Then  those  of  the  producers  who  have  been  able  to  main- 
tain their  existence  enter  upon  another  period  of  business 
prosperity;  others  again  rush  into  the  business,  and  the 
old  experience  is  again  and  again  repeated.  Such  has 
been  the  history  of  the  industry  of  the  U.  S.  under  the  at- 
tempt to  restrict  the  freedom  of  trade  by  high  duties  on 
imports,  frequently  modified ;  and  such  also  was  the  effect 
of  the  war  from  1861-63.  To  use  a  familiar  expression,  it 
has  always  l)een  either  "high  water"  or  "low  water"  in  the 
mannfaeturing  industry  of  the  country — no  middle  course, 
no  stability.  What  the  people  have  gained  at  one  time  as 
consumers  from  low  prices  they  have  more  than  compen- 
sated at  another  by  the  recurrence  of  extra  rates,  and  as 
producers  by  periodical  suspensions  of  industry,  spas- 
modic reduction  of  wages,  and  depression  of  business. 

Meantime,  the  loss  to  the  country  from  the  destruction 
of  capital  and  the  waste  and  misapplication  of  labor  has 
been  something  which  no  man  can  estimate.  One  of  the 
most  striking  illustrations  of  this  experience,  selected  from 
many  examples  afforded  by  the  U.  S.,  is  the  following:  In 
1864-65  it  was  found  that  the  supply  of  paper  of  domestic 
manufacture  was  insufficient  to  meet  the  consumption  of 
the  country,  and  that  the  supply  from  abroad  was  greatly 
impeded  by  an  unusually  heavy  duty  imposed  in  time  of 
war  on  its  import.  The  price  of  paper  in  the  country  ac- 
cordingly rose  with  great  rapidity,  and  the  profits  of  the 
p.aper-manufacturers  who  were  then  in  possession  of  the 
machinery  of  production  became  something  extraordinary. 
The  usual  effect  followed.  A  host  of  new  men  rushed  into 
the  business  and  old  manufactories  were  enlargeil,  so  that 
during  tho  years  1861-66  it  was  estimated  that  more  paper- 
mills  were  built  in  the  U.  S.  than  during  the  whole  of  the 
twelve  years  previous.  As  a  matter  of  course,  the  market 
became  overstocked  with  paper,  prices  fell  with  great  ra- 
pidity, many  abandoned  the  business  through  inclination  or 
necessity,  and  many  mills  and  much  machinery  were  sold 
for  less  than  the  cost  of  construction  ;  while  in  the  spring 
of  1869  the  paper-makers  met  in  convention  to  consider 
the  desirability  of  decreasing  the  production  of  paper — or, 
vhat  is  the  same  thing,  of  allowing  their  capital  and  their 


labor  to  remain  unemployed — on  account  of  the  unprofit- 
ableness of  the  business.  In  October  of  the  same  year  a 
storm  of  great  violence  swept  over  the  northern  portion  of 
the  country,  and  in  the  flood  which  followed  many  mills 
engaged  in  the  manufacture  of  paper  were  so  injured  as  to 
temporarily  render  them  incapable  of  working.  A  leading 
journal  in  one  of  the  pajter-manufacturing  districts,  de- 
voted to  the  advocacy  of  protection,  in  commenting  on  the 
effects  of  the  storm,  used  this  language :  "  There  seems  to 
have  been  unusual  fatality  among  paper-mills,  but  this 
disaster  will  work  to  the  adv.antage  of  those  who  escaped 
the  flood,  and  we  doubt  not  that  those  that  did  stand  will 
do  a  better  business  in  consequence  of  the  lessened  supply ;" 
or,  in  other  words,  the  condition  of  this  particular  intlustry 
had  become  so  bad  through  the  influence  of  a  fiscal  policy 
based  on  the  theory  of  protection  that  the  occurrence  of  a 
great  public  calamity,  with  a  vast  attendant  destruction  of 
property,  had  come  to  be  regarded  in  the  light  of  a  public 
blessing. 

8th.  It  is  clear  that  one  of  the  essential  attributes  of  a 
just  law  is  that  it  bears  equally  upon  all  subjected  to  its 
influence,  and  that  an  unjust  law  must  necessarily  be  also 
injurious.  A  system  of  law  imposing  protective  duties 
must,  in  order  to  be  effective,  be  partial  and  discriminating, 
and  therefore  unequal  and  unjust;  for  if  a  law  could  be 
devised  which  would  afford  equal  protection  to  all  the  in- 
dustrial interests  of  a  nation,  it  would  benefit  in  fact  no 
interest  by  leaving  everything  relatively  as  before;  or,  in 
other  words,  the  attempt  to  protect  everything  would  result 
in  protecting  nothing. 

Any  system  of  laws  founded  on  injustice  and  inequality 
cannot,  furthermore,  be  permanent.  The  possibility  that 
it  can  be  further  changed  to  meet  the  further  demanils  of 
special  interests,  and  the  instinctive  revolt  of  human  nature 
against  legal  wrong  and  partiality,  continually  threaten 
its  stability.  Hence,  a  system  of  industry  built  upon  laws 
establishing  protection  through  discriminating  taxes  can 
never  have  stability  of  condition;  and  without  such  sta- 
bility there  can  be  no  continued  industrial  prosperity. 
Apart  from  these  considerations,  in  a  free  government, 
also,  where  the  people  enjoy  the  right  to  choose  and  to 
change  their  law-makers  at  comparatively  short  intervals, 
the  opinions  of  the  masses  will  change  according  to  tho 
light  they  receive;  and  as  their  opinion  changes,  so  must 
necessarily  the  policy  of  the  government.  Tariffs  framed 
to  regulate  and  direct  industries  can  therefore  never  be 
permanent  under  governments  that  admit  the  right  of  tho 
people  to  vote  and  to  think.  Ni>thing  less  than  a  despot- 
ism, and  an  ignorant  despotism  at  that,  can  maintain  a 
protective  tariff'  at  any  given  standard  for  any  lengthened 
period.  On  the  other  hand,  one  of  the  strongest  arguments 
in  behalf  of  freedom  of  trade  is,  that  it  makes  every  branch 
of  industry  independent  of  legislation,  and  emancipates  it 
from  all  conditions  affecting  its  stability  other  than  what 
are  natural,  and  which  can  in  a  great  degree  be  anticipated 
and  provided  against. 

9th.  "A  tariff  on  imports,"  it  is  sometimes  alleged  by  the 
advocates  of  protection,  "  obliges  a  foreigner  to  pay  a  part 
of  our  taxes."  To  this  it  may  be  replied  that  if  there  were 
any  plan  or  device  by  which  one  nation  could  thus  throw 
off  its  burden  of  taxation  in  any  degree  upon  another  na- 
tion, it  would  long  ago  have  been  universally  found  out  and 
recognized,  and  woubl  have  been  adopted  by  all  nations  to 
at  least  the  extent  of  making  the  burden  of  taxation  thus 
transferred  in  all  eases  reciprocal.  If  the  principle  in- 
volved in  the  proposition  in  question,  therefore,  could  pos- 
sibly be  true,  no  possible  advantage  could  accrue  from  its 
application.  But  the  point  itself  involves  an  absurdity. 
Taxes  on  imports  are  paid  by  the  persons  who  consume 
them  ;  and  tliese  are  not  foreigners,  but  residents  of  the 
country  into  which  the  commodities  are  imported.  A  duty 
on  imports  may  injure  foreigners  by  depriving  them  of  an 
opportunity  of  exchanging  their  products  for  the  products 
of  the  conntry  imposing  the  duty,  but  no  import-taxes  will 
for  any  length  of  time  compel  foreigners  to  sell  their  prod- 
ucts at  a  loss,  or  to  accept  less  than  the  average  rate  of 
profit  on  their  transactions ;  for  no  business  can  perma- 
nently maintain  itself  under  such  conditions.  Where  a  na- 
tion possesses  a  complete  monopoly  of  an  article,  as  is  the 
case  of  Peru  in  respect  to  guano,  and  to  a  great  extent  with 
China  in  the  case  of  tea,  the  monopoly  always  obtains  the 
highest  practicable  price  for  its  commodities,  and  the  per- 
sons who  find  their  use  indispensable  are  obliged  to  pay 
the  prescribed  prices.  The  imposition  of  a  tax  on  the  im- 
port of  such  commodities  into  a  country  may  compel  the 
monopoly,  for  the  sake  of  retaining  a  market,  to  reduce 
their  prices  proportionally  ;  and  in  such  cases  the  nation 
imposing  the  impost  may  to  a  degree  share  the  profit  of  the 
monopoly.  But  the  price  to  the  consumers  is  not  dimin- 
ished by  reason  of  the  import-duty,  and  the  cases  in 
which  any  interest  has  such  a  complete  control  over  the 
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supply  of  a  product  as  to  enable  it  to  arbitrarily  tlietato 
prict'S  are  so  rare  as  hardly  to  render  them  worthy  of  eorious 
consideration  in  an  economic  argument. 

IDtli.  Another  powerful  argument  in  favor  of  free  trade 
between  nations  is,  that  of  all  agencies  it  is  the  one  most 
conducive  to  the  maintenance  of  international  peace  and 
to  the  prevention  of  wars.  The  restriction  of  commercial 
intercourse  among  nations  tends  to  make  men  strangers  to 
each  other,  and  jirevents  t!ie  fornuition  of  tliat  union  of 
material  intcrestri  which  creates  and  encourages  iu  men  a 
disposition  to  adjust  their  ditfcrences  by  peaceful  methods 
rather  than  by  physical  force.  On  the  other  hand,  it  re- 
quires no  argument  to  prove  that  free  trade  in  its  fullest 
d*'vcIopment  tends  to  make  men  fricn<ls  rather  than  stran- 
gers, for  the  more  they  exchange  commodities  and  services 
the  more  they  become  acquainted  with  and  assimilated  t  > 
each  other:  whereby  a  feeling  of  interdependence  and 
mutuality  of  interest  springs  up,  whicli,  it  nmy  be  safely 
assumed,  cUn-s  more  to  maintain  amicable  rehitions  lietween 
them  than  all  tlie  ships  of  war  that  over  were  imilt  or  all 
the  armies  that  ever  were  organized.  Of  the  truth  <»f  this 
the  experience  of  England  and  the  V.  S.  in  respect  to  the 
"Alabama  claims"  is  a  striking  examph'.  The  moral  and 
religious  sentiments  of  the  people  of  the  two  countries  un- 
doubtedly eontribuU'd  much  to  restrain  the  belligerent 
feelings  that  existed  previous  to  the  refi-renee  of  the  cbiims 
to  arbitration  ;  but  a  stronger  restraining  element  tlian  all, 
and  one  underlying  and  supporting  the  moral  and  religious 
influences,  was  a  feeling  amting  the  great  bndy  of  the 
people  of  the  two  nations  that  war.  as  a  mere  business 
transaction,  "would  not  pay:"  and  that  the  commerce  and 
trade  of  the  United  States  and  (ireat  liritain  are  so  inter- 
linked and  interwoven  that  a  resort  to  arms  would  result  in 
commercial  ruin  and  permanent  and  incalculable  impov- 
erishment tr)  both  countries. 

11th.  The  question  here  naturally  arises,  if  the  above 
propositions  in  favor  of  free  trade  are  correct,  and  if  the 
doctrine  of  protection  is  as  false  and  injurious  as  it  is  rep- 
resented to  be.  how  happens  it  that  free  trade  does  not  at 
once  meet  with  universal  acceptance?  and  how  is  the  ad- 
herence of  many  men  of  clear  intellect  and  ])ractical  ex- 
perience to  the  opposite  doctrine  to  be  accounteil  for?  One 
of  the  beat  answers  to  these  questions  was  given  by  the 
celebrated  French  economist  Bastiat.  iu  an  article  written 
many  years  ago,  entitled  T/mt  irfn'rh  iV  S'rru,  ttwf  Thitt 
which  in  Nut  S'l II,  in  which  ho  showed  tliat  protection  is 
maintained  mainly  by  a  view  of  what  tlie  prntJucer  gains 
and  a  concealment  of  what  the  consumer  loses;  and  that 
if  the  losses  of  the  million  were  as  patent  and  palpable  as 
the  profits  of  the  few,  no  nation  would  tolerate  'he  system 
for  a  single  day.  Protection  accumulates  upon  a  single 
point  the  good  which  it  effects,  while  the  evil  which  it  in- 
flicts is  infused  throughout  the  community  as  a  whole.  The 
first  result  strikes  the  eye  at  once;  the  latter  reijuires  some 
investigation  to  become  clearly  percej)tible.  The  doctrine 
of  protection  is  also  an  inheritance  of  the  past,  and  has 
all  the  support  which  custom,  dogma,  and  prescription  can 
give  it.  Mankind  also  divide  themselves  into  two  classes 
— producers  and  consumers,  buyers  and  sellers.  The  in- 
terest of  producers  and  sellers  is  that  prices  shiill  be  high,  or 
that  there  shall  be  scarcity;  the  interest  i)f  coii-*umers  and 
buyers  is  that  prices  shall  be  hnv,  or  that  there  shall  be 
abundance.  But  every  person  will  at  once  admit  that  it  is 
for  the  general  interest  that  there  shall  be  abundance,  rather 
than  scarcity,  liut  in  the  case  of  individuals  eontn.IIing 
large  agencies  for  ])roi|uction,  (heir  interests  as  producers 
and  sellers  of  large  quantities  of  commodities  may  be  made 
greater  than  their  interests  as  consuiruTS,  if  hy  the  aid  of 
legislation  the  price  of  whiit  they  pnnluco  can  be  raised, 
liy  discriminating  laws  disproportionatidy  over  what  they 
consume,  <ir  to  the  ctist  of  ])roduction.  Men  of  this  class 
are  generally  ric-h  beyond  the  average  of  the  community, 
and  therefore  influenliiil  in  controlling  legislation  and  in 
determining  fiscal  policies:  and  it  is  but  natural  that  in  st) 
doing  they  .nhould  consult  their  own  interests  rather  than 
tlie  interests  of  the  masses. 

12th.  It  only  remains  to  briefly  notice  the  testimony  of 
history  in  respect  to  tlie  influence  of  free  trade  as  an  een- 
notnic  prinr-iple  upon  the  development  of  nations  and  the 
progress  of  civilization. 

in  the  earlier  ages  in  Europe  the  principle  that  trade  or 
commerce  is  mutually  aclvantngeous,  and  that  after  every 
fair  mercantile  tran-iiction  lioth  parties  are  ridicr  than  he- 
fore,  was  not  nndersIoiMl.  On  the  contrary,  the  generally 
accepteil  theory  aumng  both  nations  and  iuflividuals  in  re- 
spect to  trade  was  pitliily  embodii-d  in  the  old  proverb, 
"What  is  one  nmn  s  gain  must  be  anotlier  man's  loss," 
Commerce,  therefore,  it  was  assumed,  could  benefit  one 
country  only  lis  it  injured  some  otlu-r.  In  nr-cordanec, 
tlierel'ore,  \vith  this  principle,  every  state  in  rhris(en«lom. 
in  place  of  rendering  trade  and  commerce  free,  exerted 


itself  to  impose  the  most  harassing  restrictions  on  commer- 
cial intercourse,  not  only  as  between  diff'erent  countries, 
but  also  as  between  districts  of  the  same  country,  and  even 
as  between  man  and  man.  Country  was  accordingly  sepa- 
rated from  conniry  and  town  from  town  as  if  seas  ran  be- 
tween them.  If  a  man  of  Liege  came  to  (Ihent  with  his 
wares,  he  was  obliged  first  to  pay  tolls  at  the  city's  gates; 
then  when  within  the  city  he  was  encumbered  at  every  step 
with  what  were  termed  "the  privileges  of  comi)anies  ;"  and 
if  the  citizen  of  <!hent  desired  to  trade  at  Liege,  he  en- 
countered the  same  difliculties,  \vhich  were  eflectual  to  pre- 
vent either  from  trading  tc>  the  best  advantage.  The  rev- 
enues of  most  cities  were  also  in  great  part  derived  from 
the  fines  and  forfeitures  of  trades,  almost  all  of  which  were 
established  on  the  principle  that  if  one  trade  became  too 
industrious  or  too  clever,  it  would  be  the  ruin  of  another 
trade.  Every  trade  was  accordingly  fenced  rouml  with 
secrets,  and  the  commonest  trade  was  termed,  in  the  lan- 
guage of  the  indentures  of  apprentices,  "an  art  or  mys- 
tery." If  one  nation  saw  proiu  in  any  one  manufacture, 
all  her  efforts  were  at  once  tlirectccl  to  frustrate  the  at- 
tempts of  other  nations  t<)  engage  in  the  same  industry. 
She  must  encourage  the  iniportaticm  ot"  all  the  raw  ma- 
terials that  entered  into  its  produetion.  and  adopt  an  op- 
posite rule  as  respected  the  finished  article.  At  the  close 
of  the  sixteenth  century  England  undertook  the  woollen 
manufacture.  By  the  act  of  the  sth  of  Elizabeth  the  ex- 
porter of  sheep  was  for  the  first  off"ence  to  ft)rfeit  his  goods 
for  ever,  to  suffer  a  year's  imprisonment,  and  then  have  his 
left  hand  cut  oft'  in  a  market-town  on  market-day.  there  to 
be  nailed  up  to  the  pillory.  For  the  second  offence  he  should 
be  adjudged  a  felon,  and  suffer  death.  At  a  later  period, 
in  the  reign  of  Charles  II..  it  was  enacted  that  no  jiersoii 
within  fifteen  miles  of  the  sea  must  buy  wool  without  the 
permission  of  the  king:  nor  could  it  be  loaded  in  any  ve- 
hicle, or  carried,  except  between  sunrising  and  sunsetting, 
within  five  miles  of  the  sea,  on  pain  of  forfeiture.  An  act 
of  Parliament  in  1078,  for  the  encouragement  <d"  woollen 
manufactures,  orcleretl  that  every  corpse  should  be  buried 
in  a  woollen  shroud.  In  11)72  the  lord  chancellor  of  Eug- 
liind  announced  the  necessity  of  going  to  war  with  the 
Dutch  and  destroying  their  commerce,  because  it  was  sur- 
passing that  of  Great  Britain;  tind  even  as  late  as  1713 
one  of  England's  greatest  statesmen  (Somers)  declared  in 
the  House  of  Lorcls  that  "if  our  wealth  is  diminishing,  it 
is  lime  to  ruin  the  commerce  of  that  nation  which  has 
driven  us  from  the  markets  of  the  Continent,  by  sweeping 
the  sens  of  their  ehips  and  blockading  their  ports."  By 
the  treaty  of  Utrecht,  which  concluded  the  great  war  of 
England  and  Spain  against  Louis  XIV.  and  his  allies, 
England,  being  able  to  dictate  the  terms,  secured  the  adop- 
tion of  a  section  by  which  the  citizens  of  Antwerp  were 
forbidilen  to  use  the  deep  water  that  fiowecl  close  by  their 
walls:  and  it  was  further  expressly  stijuilated  that  the  ca- 
pacious harbor  of  Dunkirk,  in  the  north  of  France,  should 
be  filled  up  and  for  ever  ruined,  so  that  French  commerce 
might  not  become  too  successful. 

There  was.  however,  one  notable  exccjition  to  the  all  but 
universal  acceptation  in  Europe  during  the  fitteenth,  six- 
teenth, seventeenth,  and  eighteenth  centuries  of  the  doc- 
trine, that  the  commercial  and  industrial  pros]ierity  of  na- 
tions was  dependent  on  monopolies  and  interferences  with 
trade-prodnetion  and  exchanges;  and  that  exception  was 
found  in  the  case  of  Holland.  In  a  remarkable  pamphlet 
entitled  ?'//*■  7'inr  hitcn-Mt  fiiuf  I*»/{tlrul  Mti.riniH  .,/  tht-  h'r- 
f.tiUi'r  i,f  Ih.UiimK  ].ublished  by  Cornelius  de  Uitl.  and 
translated  into  English  in  I  7  111,  this  great  stulesnian  of  the 
Netherlands  shows  "that  the  Dutch,  (hough  not  producing 
a  bushel  of  wheat,  ate  the  whitest  bread  in  Europe;  and, 
though  iHd  jM-oilucing  a  sheiif  of  hemp,  a  single  ]dank,  or 
any  inm.  had  the  Ix-st  Meet  which  then  sailed  Ihe  sea:  be- 
cause llollantl  bad  wealtli  to  pay  lor  these  c<'mmodities ; 
and  possessed  this  wealth  because  its  trade  and  all  ex- 
changes were  left  unfettered,  unimpeded,  nnlegislated  upon  ; 
nn<l  that  by  Ibis  free  trade  the  Nctherlainls  became  both  the 
most  peopled  and'the  ri<-hest  cotmlry  on  the  earth,  ami  loans 
could  be  effected  there  for  a  lower  interest  than  anywhere 
else." 

With  the  progress  of  civilixation.  and  the  consequent  dif- 
fusion of  information,  the  arbitrary  restrictions  im  trade 
abi»ve  noticed,  whieh  were  f*.rrnerly  so  i^itnmon  in  Enroiie. 
have  almost  entirely  disappeared,  and  nun  now  wonder 
that  anv  benefit  could  ever  have  been  supposed  to  liavo 
accrued  from  such  absurd  and  monstrous  regulations.  But 
the  change  to  a  mon'  liberal  stale  of  thinirs,  though  eon- 
stant.  has  been  slow,  and  the  poliey  of  (he  Middle  ,\ges,  in 
Ihe  process  of  modification  and  exlinc(ion,  gave  place  to  the 
so-called  and  more  modern  policy  of  "  protee(ioii,"  whieh, 
while  clearly  reeogui/.ing  the  impolicy  of  interfering  with 
domestic  exchanges,  regards  foreign  trade  as  something 
different  from  any  other  trade,  which  it  is  for  the  interest 
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of  the  state  to  interfere  with  and  regulate.  But  under  the 
same  influences  of  a  progressive  civilization  this  system 
too,  in  like  manner,  is  disappearing. 

In  this  work  of  progress  Ureal  Britain  took  the  lead  in 
1841 ;  not  from  a  change  in  popular  sentiment  due  to  bet- 
ter acquaintance  with  theoretical  principles,  but  from  a 
realization  on  the  part  of  all  classes  of  the  people  of  the 
re-'ults  which  the  recognition  aud  practice  of  the  policy  of 
protection  during  a  period  of  many  years  had  entailed  upon 
the  country.  These  results  Mr.  Noble,  in  his  work,  Fiscal 
lenidation  nf  Great  Brilahi,  thus  describes:  "It  is  utterly 
impossible,"  he  says,  "  to  convey  by  mere  statistics  of  our 
exports  any  adequate  picture  of  the  condition  of  the  nation 
■when  Sir  Robert  Peel  took  office  in  1S41.  Every  interest 
in  the  country  was  alike  depressed;  in  the  manufacturing 
districts  mills"  and  workshops  were  closed  and  property  de- 
preciated in  value ;  in  the  seaports  shipping  was  laid  up 
useless  in  the  harbor:  agricultural  laborers  were  eking  out 
a  miser.able  existence  upon  starvation  wages  and  parochial  | 
relief;  the  revenue  was  insufficient  to  meet  the  national 
expenditure;  the  country  was  brought  to  the  verge  of  na- 
tional and  universal  bankruptcy."  England,  therefore,  as  it 
were,  umlcr  compulsion,  and  with  very  grave  doubts  on  the 
part  of  many  of  her  ablest  tiuanciers  and  economists,  under 
the  lead  of  Sir  Robert  Peel  abandoned  protection  as  the 
national  policy,  and  gradually  adopted  the  opposite  prin- 
ciple of  free  trade  with  all  the  world.  The  same  author 
above  referred  to.  writing  in  1S65,  draws  the  following  pic- 
ture of  the  results  of  the  change  of  policy  referred  to,  based 
on  the  experience  of  near  a  quarter  of  a  century  :  "It  has 
rendered  .agriculture  prosperous,  largely  augmented  rent, 
vastly  extended  manufactures  and  employment,  increased 
the  wages  of  labor,  and,  while  securing  the  collection  of  an 
increased  revenue,  has  by  improving  the  value  of  property 
lessened  the  burden  of  ta.xation.  It  has  been  shown,  also, 
that  each  successive  development  of  this  beneficent  legisla- 
tion has  extended  these  results." 

The  experience  of  Belgium  is  even  more  instructive. 
During  the  French  occupation  of  this  country  under  the 
First  'kapoleon  the  protective  system  was  carried  out, 
practically  and  under  military  rule,  to  a  degree  rarely  if 
ever  equalled.  Not  only  was  the  introduction  of  all  foreign 
goods  into  the  country"strictly  forbidden,  but  all  goods  of 
foreign  production  found  within  the  state  were  seized  and 
burned,  and  the  persons  concerned  in  their  importation 
summarilv  and  severely  punished.  The  result  of  such  a 
system  was  that  when  the  Dutch  reassumed  the  sovereignty 
in  18U  the  whole  country  had  become  desolated  and  to  a 
considerable  extent  depopulated.  The  Dutch,  however, 
brouo-ht  in  a  new  fiscal  and  commercial  policy,  one  car- 
dinaf  feature  of  which  was  a  limitation  of  duties  on  im- 
ports to  three  per  cent,  on  raw  materials  and  six  per  cent, 
on  manufactured  articles.  Under  this  liberal  legislation 
the  principal  manufactures  of  Belgium  again  sprang  into 
existence.  But  a  deep-rooted  antagonism  between  the 
Dutch  and  the  Bolgiaus  led  to  a  separation  of  the  two 
countries  in  1830,  when,  mainly  through  a  hatred  of  the 
old  government  and  its  policy,  the  previous  free-trade 
legislation  was  repealed,  and  from  1S30  to  1855  high  pro- 
tective and  discriminating  duties  were  imposed  on  imports. 
But  in  1831  the  finance  minister,  in  his  place  in  Parlia- 
ment, declared  that  if  this  policy  was  continued  it  would 
prove  the  ruin  of  the  whole  system  of  domestic  industry ; 
and  in  1855  the  Parliament  and  the  people  so  fully  acqui- 
esced in  his  opinion  that  protection  in  Belgium  was  swept 
away  at  once  and  for  ever,  and  the  duties  on  imports  ar- 
ranged purely  with  a  view  to  revenue. 

In  ISGO,  France  followed  the  examples  of  England  and 
Belu-ium,  and  abrogated  to  a  very  great  extent  the  restric- 
tions which  it  had  formerly  imposed  on  foreign  commerce. 
Although  consequent  disaster  to  French  industrial  interests 
was  by°many  confidently  predicted,  the  result  showed  that 
the  progress  of  the  trade  of  France  with  foreign  countries 
was  more  than  twice  as  great  during  the  seven  years  im- 
mediately  succeeding  the  full  operation'  of  the  new  policy 
as  it  wasduring  the  twenty-one  years  immediately  previous. 
Speaking  more  specifically,  France  in  1859,  under  a  restric- 
tive system,  exported  manufactured  articles  to  the  value 
of  $260,000,000 ;  in  1S67,  under  a  freer  system,  this  same 
class  of  export3,had  increased  in  value  to  .$556,000,000. 
In  1859  the  general  foreign  trade  of  France  was  returned  as 
amounting  to  $1,082,000,000  ;  in  1866  it  was  $1,625,000,000. 
In  fact,  so  marked  h.as  been  the  increased  commercial 
prosperity  of  France  under  a  comparatively  liberal  fiscal 
l>olicy  that  the  French  nation,  although  strenuously  urged 
to  abandon  it  after  the  disasters  of  the  war  of  1872,  and 
under  a  pressing  necessity  for  more  revenue,  have  never- 
theless refused  to  do  so. 

Similar  illustrations  might  also  be  given  from  the  history 
of  the  commerci.al  and  fiscal  experience  of  the  states  com- 
prising the  (ierman  ZoUverein.     In  short,  all  the  leading 


commercial  nations— the   United  States   only  excepted— 
have  of  late  years  relaxed  their  commercial  systems,  and 
progressed  in  a  greater  or  less  degree  towards  free  trade. 
In  the  U.  S.,  on  the  contrary,  the  principles  of  the  protec- 
tive system  have  since  1860  been  reapplied,  and  are  still 
maintained,  with  a  degree  of  rigidity  and  on  a  scale  of 
magnitude  which  have  no  precedents  in  recent  commercial 
history.     The  general  result  has  been  (1S75)  to  assimilate 
the  industrial  condition  of  the  country  to  the  condition  of 
Great  Britain  in  18il  (before  described),  when   the  pro- 
tective system  was  from  necessity  abandoned.     In  place 
of  effecting  national  industrial  independence,  or  emancipa- 
tion from  national  dependence  on  foreign  skilled  labor,  as 
it  was  confidently  claimed  that  the  system  would  do,  it 
has,  in  fact,  produced  the  exact  contrary  result;  the  import 
of  the  products  of  foreign  skilled  labor  having  greatly  in- 
creased, while  the  export  of  similar  products  has  compara- 
tively and  absolutely  diminished.     The  inability  to  export 
suchproducts,  moreover,  has  practically  limited  the  growth 
of  the  so-called  manufacturing  industries  of  the  country 
to  the  demand  for  domestic  consumption,  and  forbidden 
any  enlargement  of  them  consequent  upon  the  increasing 
ability  and  desire  of  other  nations  to  consume,  and  the  in- 
creased facilities  for  efi'ecting  international  exchanges.    As 
a  further  legitimate  sequence,  the  commercial  marine  of 
the  U.  S.  has  been  all  but  annihilated,  as  is  shown  by  the 
fact  that  while  in  1860,  71  per  cent,  of  the  total  foreign 
trade  of  the   U.  S.  was  carried  in  American  bottoms,  in 
1873  the  proportion  was  less  than  30  per  cent.    One  of  the 
most  striking  illustrations  that  could  possibly  be  presented 
of  the  evil   effect  of  commercial  restrictions  in    limiting 
trade  andindustrv,  and  consequently  national  development, 
is  to  be  found  in  the  histi>ry  of  the  commercial  relations 
between  the  U.  S.  and  the  British  North  American  prov- 
inces.     Thus,  in  1852-53,  in  the  absence  of  anything  like 
commercial  freedom,  the  aggregate  exchanges  between  the 
two  countries  amounted  to  only  $20,691,000.  The  subsequent 
year  a  treaty  of  reciprocity  went  into  effect,  whereby  the 
people  of  the  two  countries  were  enabled  to  trade  and  ex- 
change their  products  with  little  or  no  obstruction  in  the 
form  of  import-duties.     The  result  was  that  the  aggregate 
of  exchanges  rose  the  very  first  year  of  the  operation  of 
the  treaty  from  $20,691,000  to  $33,494,000,  which  subse- 
quently increased,  year  by  year,  until  it  reached  the  figure 
of  $55;000,000  in  1862-63,  and  $84,000,000  in  1865-66.    In 
this  latter  year  the  treaty  of  reciprocity  was  repealed,  and 
restrictive  duties  again  became  operative.     The  result  was 
that  the  annual  aggregate  of  exchanges  immediately  fell  to 
$57,000,000,  and  in  1873,  seven  full  years  after  the  expira- 
tion of  the  treaty,  when  both  nations  had  largely  increased 
in  wealth   and  population,   the  decrease  of  trade  conse- 
quent on  the  abrogation  of  the  treaty  had  not  been  made 
good.  , 

Again,  in  1S73,  the  freight— meaning  thereby  commod- 
ities—transported on  the  railroads  of  the  U.  S.  was  prob- 
ably in  excess  of  200,000,000  tons.  If  we  assume  each 
ton  to  be  worth,  on  the  average,  $50,  the  value  of  the  ex- 
changes effected  through  the  agency  of  the  railroads  of  the 
U  S  was  in  excess  of  $10,000,000,000  ;  or,  in  other  words, 
the  population  of  the  country  being  40,000,000,  every 
4,000,000  of  the  people  exchanged  commodities  among 
themselves,  through  the  agency  of  railroads,  to  the  extent 
of  $1,000,000,000.  It  is  true  that  much  of  this  freight 
was  transported  backward  and  forward  in  different  forms 
over  the  same  routes,  and  did  not  all  represent  a  direct  move- 
ment between  the  producers  and  consumers ;  but  it  is  safe 
to  assume  that  not  a  ton  was  transported  a  single  mile  except 
for  the  real  or  supposed  advantage  of  the  owner.  Now.  on 
the  North  American  continent  there  are  about  4,000,000  of 
people  inhabiting  the  British  provinces  and  40,000,000  in- 
habiting the  terrilorv  of  the  U.  S.  The  line  which  separates 
them  is  an  imaginary  or  geographical  one,  and  not  a  physical 
one  and  were  it  not  for  commercial  restrictions  arbitra- 
rily'imposed  by  the  legisl.ators  of  the  two  countries,  men 
and  commodities  could  pass  as  freely  as  they  now  do  be- 
tween different  sections  of  the  provinces  or  different  States 
of  the  American  Union  ;  and  yet  these  same  restrictions 
were  sufficient  in  1873  to  reduce  the  aggregate  value  of 
the  commercial  exchanges  between  the  4,000,000  of  people 
in  Canada  and  the  40.000,000  of  people  in  the  U.  b., 
throu.'h  every  varietv  of  instrumentality,  to  the  sum  ot 
$82,ln"o,000  ;  while  the  same  number  of  people  on  one  side 
of  the  line,  in  the  U.  S.,  exchanged  between  themselves, 
through  the  agency  of  railroads  alone,  to  the  extent  ot 
$1  000,000,000.  It  is  also  curious  to  note  of  the  people  of 
the  U.  S.  thiit  so  well  satisfied  are  they  of  the  principles  of 
free  trade  when  applied  to  domestic  transactions,  that  they 
will  not  allow  the  creation  or  maintenance  throughout  the 
whole  of  the  broad  territorv  they  inhabit  of  the  slightest 
artifici.al  obstruction  to  the  freest  exchange  of  products 
or  to  the  freest  commercial  or  personal  movement:  and 
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that,  too,  notwithstanding  the  difTorcnt  States  and  Terri- 
tories into  which  the  country  is  divided  differ  among  them- 
selves in  respect  to  wages  of  lalior.  prices  of  cuniiuodilies, 
climate,  soil,  and  other  uutural  conditions,  as  widely  as  the 
U.  S.  as  a  whole  differs  from  any  uthcr  foreign  country  with 
which  it  is  engaged  in  extensive  commercial  intercourse. 
And  yet  we  have  the  striking  and  anomalous  circumstance 
that  a  very  largo  number — perhaps  a  majority— of  the 
American  people  regard  trade  with  foreign  nations  as 
something  very  different  from  trade  among  themselves,  and 
as  such,  therefore,  to  he  subjected  to  entirely  different  laws 
and  conditions.  But  a  slight  examination  ought,  it  would 
seoni.  to  satisfy,  that  foreign  trade  presents  no  element 
peculiar  to  itself,  but  only  the  same  elements  wliich  do- 
mestic trade  j)re«ents,  and  that,  consequently,  the  same 
laws  and  conditions  that  arc  api)licalile  to  domestic  ex- 
changes arc  equally  applicable  to  loreign  exchanges.  Men, 
moreover,  do  not  engage  in  any  trade,  foreign  or  domestic, 
for  mere  enjoyment  or  pleasure,  but  for  the  material  gain 
which  accrues  to  both  parties.  They  desist  from  it  also 
so  soon  as  the  mutual  advantage  ceases.  The  relation^ 
then,  which  government  tmght  to  sustain  to  the  whole 
question  of  exchanges  is  well  expressed  in  the  answer 
which  the  merchants  of  Franco  gave  to  Colbert  more  than 
a  century  and  a  half  ago.  when  he  a*ked  their  advice  and 
opinion  *'  how  he  could  best  promote  commerce" — "Zrti«#«- 
nous  fitirc"  (''Let  us  alone  "j. 

(For  farther  information  on  tho  subject  of  free  trade  ref- 
erence is  made  to  tho  following  publications :  Bastiat's 
S'lphisma  of  the  ProterfioniMfs  (American  translation)  ; 
Cutechi'fttn  on  the  Corn  Lawn,  Thomi'son.  London  (scarce); 
Dnet  Protection  Protect?  GttOSVENOIt;  Pejxjrts  of  the  Special 
CommiHuioner  of  the  Revenue  of  the  V.  S.,  1S65— 7U;  The 
Parafc  Letters,  published  by  the  New  York  World ^  Noten 
on  the  Fallacien  Peculiar  to  Amcrirnn  ProtectittniHtn,  IaI'.- 
BKii;  and  the  various  treatises  on  political  economy  by 
Mill,  Macleod,  Cairxii:s,  Amasa  AValkliu,  Pkurv,  etc.) 
(See  Protection  and  Tauiff.)  1>avid  A.  AVells. 

Free'ville,  a  v.  of  Dryden  tp.,  Tompkins  co.,  N.  Y.,  at 
the  crossing  of  the  Southern  Central  and  Ithaca  and  Cort- 
land R.  Us. 

Free-Will,  or  Freedom  of  the  Will  (see  Will). 
Freedom,  with  reference  to  the  will,  has  been  variously  de- 
fined, the  definition  as  a  rule  being  tlie  result  of  a  theory, 
not  a  preliminary  to  it.     The  conflict  has  been  in  part  on 
the  question  whether  the  will  is  free.     (See  Fate,  Xecks- 
siTV.)     IJut  more  generally  it  has  turned  upon  the  ques- 
tion, What  in  tho  freedom  of  tho  will  ?  each  party  here  con- 
ceding its  freedom,  but  not  in  the  sense  claimed  by  the  other. 
The  point  of  division  is  this:  Docs  tho  will  necessarily  and 
solely  decide  under  the  influence  of  iletermining  causes  or 
motives  external  to  itself,  or  is  its  ultimate  decision  a  self- 
conditioned,  self-determined  act  ?    The  objection  ordinarily 
made  to  the  first  view  is  that  it  reduces  the  will  to  a  neces- 
sity which  destroys  accountability  ;    the  objection  to  tho 
latter  view  is  that  it  seems  to  give  ab.<olutoness  t<i  tlie  finite, 
a  power  of  nriginatioii  fo  the  creature,  or  (o  make  the  hu- 
man will  a  final  cause,  and  thus  to  remove  it  (put  of  the  cate- 
gory of  all  other  created  things.     Tho  great  argument  for 
the  second  view  is  the  seeming  consciousness  and  the  inclls- 
putablc  sense  of  accountability.     The  ;;reat  argument  for 
the  first  view  is  its  eonsonunee  with  tlie  biw  of  causality. 
(See  Cal'se.)     In  theolof;y  the  question  of  free-will  is  as- 
sociated with  the  doctrines  of  the  Fall.  (Jraci:,  Prkdesti- 
.nation,  and  Sis.  (See  those  articles.)     In  the  history  of  tho 
doctrine  the  names  of  Augustine  and  Pebi'^ins  are  specially 
rejire-^entiitive.     The  fJreek  Cbureli    bail  a  scnii-IV'Iagian  I 
leaning;    the  Latin   Fathers  tended    to  the    views    which 
came  into  full  expression   in   Augustine.     The  racdineval 
theology    prevailingly    leaned    to    semi-Pelagianism.       It 
praised  Augustine,  but  followed    Pelngius.      In  tho  Refor- 
mation the  Lutheran  and  Talvinistic  churches  took  strung 
ground  against  the  entire  Pelagian  tendency,  while  Krasmus 
and   Zwinglt  were  in   various  respects  in  affinity  with  it. 
The  theory  of  Svneroism  (which  see)  was  an  attempt  at 
harmonizing  tho  two  views.     Tho  latest  tlie(dogy  is  largely 
synergistic.     The  churchly  theoUtgians  of  our  time,  stamp- 
ing fast,  in  tho  main,  by  the  old  confessional  position,  vet 
give    more  prominence   than   tho   old  divines    ditl   to  the 
reality  and  value  of  the  general  operaliims  of  (lod's  grace 
and  jirovidenee  on  men  at  large,  in   supplyini;  the  defects 
of  moral  nature,  nnd  in  pn-parinj^  tlu-m  f<»r  the  nmre  spe- 
cific regenerating  work  of  grace.    (For  the  phiioxophieal 
aspect  of  the  question  see  Fatalism,  Matkri alism.  Pan- 
theism.)    The  two  latest  \vorks  of  marked  abdiiy  on  the 
subject  are  by  Sehollens  ami    Lnthanlt,  the  former  main- 
tainin<;,  the  latter  njiM-tini;,  the  do(;trino  of  ili-lerininism. 
(For  literature  of  tlie  subjc-t  see  Will.)     C  P.  Kraiith. 

Freewill  for  Freoi   llilptislH.     Thin  title  jironerly 
covers  several  organizations    of    llaplist",    Ku<h    »«»    l''ri'e- 


will  Baptists,  Free  Baptists,  General  Baptists,  and  Sepa- 
rate Baptists,  as  they  agree  in  doctrine  and  are  in  intimate 
felluwt^hip.  Their  doctrinal  peculiarities  are  a  belief  in  a 
general  atonement,  the  possibility  of  salvation  to  all  men, 
the  freedom  of  the  will,  involving  man's  ability  to  choose 
or  refuse  to  accept  Christ,  and  tho  original,  inalienable 
right  of  true  believers  to  commemorate  the  death  of  our 
Lord  and  Saviour  in  His  supjier.  In  other  respects  they 
do  not  differ  from  the  larger  Baptist  body.  They  are  te- 
nacious for  a  converted  church  membership,  the  baptism  of 
believers  only,  immersion  only  for  baptism,  the  independ- 
ence of  the  local  churches,  tho  right  of  every  member, 
male  and  female,  to  vote  and  speak  in  the  business  and 
social  meetings  of  tho  churches,  and  the  separation  of 
Church  and  State. 

Previous  to  1750  the  Baptists   in  America  lacked  tho 
elements  of  growth.     In  more  than  a  hundred  years  they 
had  not  attained  to  a  mcmbersliip  of  over  JiflOO  in  the  whole 
country,  and  these  were   mainly  immigrants  from    Great 
Britain,  scattered  from  Maine  to  the  Gulf  of  Mexico.    Some 
of  them  held  to  limited,  and  some  to  general,  atonement  ; 
some  were  for  open,  and  sumo  for  Q\n^Q    communion,  hut 
they  were  all  sadly  deficient  in  spiritual  power.     In  no  pro- 
per sense  can  they  bo  regarded  as  the  legitimate  parents  of 
the  existing  Baptist  family,  which  has  now  grown  to  mil- 
lions, they  having  contributed  to  this  great  body  of  Chris- 
tians little  more  than  a  name.     Both  branches  of  Baptists 
really  had  their  birth  in  the  great  revivals  under  Edwards, 
Wesfey,  and  Whitefield.    The  Methodists  and  Baptists  had 
a  C'imnion  spiritual  parentage,*  have  grown  with  marvel- 
lous and  about  equal  rapidity  under  the  mitrhty  impulse 
received  from  the  great  revivalists.     They  were  born   in 
revivals,  and  liave  grown  by  their  continual  recurrence. 
From  1745  to  the  end  of  the  century  many  separate  con- 
gregations were  formed  of  persons  who  were  not  satisHcd 
with   the  cold,  formal,  powerless  life  in  the  regular  New 
England  churches.    The  new  churches  were  known  as  Xcw 
Lights   and  Separatists.     A   large  portion  of  them  ulti- 
mately rejected  the  doctrine  of  infant  baptism,  and  adopted 
immersion  only  as  baptism,  which  made  them  Baptists  in 
fact,  and  led  them  finally  to  take  that  name.     Their  zeal 
and   spiritual  power  were  such   that   they  goon  filled  tho 
whole  land  with  their  doctrine,  and  planted  churches  with 
marvellous  rajiidity.    Great  freedom  of  thought,  indcpend- 
enee  of  inquiry,  imd  boldness  of  utterance  prevaileil  among 
them,  and  no  little  diversity  on  many  points  of  doctrine 
and  jiraetice.     Some  were  high  Calvinists,  others  believed 
in  general  atonement;  some  rejected  unimmersed  believers 
fr<im  the  Lord's  table,  others  invited  them.     Discussions 
were  often   sharp,  but  zeal  for  souls  overshadcnved  every 
other   impulse  and  gave    character  to  all  their  measures. 
As   early  as   1751    there  were   several  churches   in    Khodo 
Island  and  Connecticut  that  held  to  a  general  atonement 
and   free   communion.       In    1785  they  formed  the  iJroton 
Union  Association,  which   in   K'.'ll  ciuitained  111  churches 
and  1521   members.     From  this  location  and  this  type  of 
Baptists  colonies  went  out  lo  various  sections,  preaching  a 
free  gospel  and  the  oneness  of  saints.    Shnbael  Stearns,  with 
others,  went  toNorth  Car<ilina  in  1  751.  and  planted  elnircbes 
which  spread  all  through  Virginia.  Tennessee,  anil  South 
Carolina,  and  extended  over  the  whole  South  and  South- 
west.    They  were  known  as  Separate  Baptists.     From  1780 
to  ISOO  a  movement  was  inaugurated  to  effect  a  union  be- 
tween   them   and  the  section  known  as  regular    Baptists, 
which  was  mainly  successful,  nndi-r  an  agreement  that  they 
should  not  be  required  to  subscribe  to  the  severer  doctrines 
of  Calvinism.     But  some   of  the    Separatists    declined    to 
enter  into  the  union  :  a  portion  who  did  do  so  afterwards 
withdrew.     A  section  of  them  in  North  Carolina  and  Ten- 
nessee afterwards  tonk  the  name  f»f  Freewill  Baptists,  an- 
oth<'r  portion   took   that   of  General   Baptists,  while  some 
held,  and  still  hold,  to  the  old  name  of  Separate  Itaptisis, 
Previous  to   I78'i  a  colony  removed  from  the  churches  in 
Westerly,  It.  I.,  and  St<iningt(ui.  Conn.,  to  Uensselaer  co., 
N.  v..  under  thi-  lead  of  Benjamin  Car|ie.     A  church  was 
formed,  great  revivals  followed,  and  churches  mnlliplied, 
spreading  westward   thr<uigh   the  Stale  and  into  Canada. 
They  took  the  name  of  Free  Communion  Baptists,  but  have 
since  dropped  '*  ('onimuniiui,"  and  use  the  shorter  name  of 
Free  Baptists.     They   were  not   Calvinists   really,   though 
generally   believing   in   the   "perseverance  of  tho  saints." 
In    1771*  a  discussion   arose  iimrmg  tho   Biiptists   in   New 
Ilampshire    on    tho    doctrines    of   Calvin,    which    resulted 
finally    in  a   division.      Benjamin    Itandall.   a   young   man 
converted  under  the  preaching  of  Whili-lield.  was  called  to 
an   account    for  bidding  tn  a  general  alniiemeiit    and  tho 
ability  of  sinners  to  necepi  of  Christ  :  and  hi'  was  disfel- 
lowshipped.      lie  united  with  a  church  in  .^tran'onl,  which 
endorsed  his  views,  was  ordained  al  New  I>urham  in  1781). 
and  in  coniH-ction  with  others  of  like  faith   laliored   with 
great  r.eat  and  abundant  success  fur  the  cunvci>iun  uf  itiu- 
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ners  and  the  founding  of  churches.  Their  opponents  called 
them  ■■  Frcewillers,"  but  they  rejected  that  name,  claimiug 
that  they  were  Baptists,  and  continued  to  do  so  until  180U, 
when  the  name  had  become  so  fixed  upon  them  that  they 
adopted  it  without  further  opposition. 

Xc'lect  to  provide  .an  educated  ministry,  and  to  give 
their'ministers  a  proper  support,  so  that  they  could  give 
their  whole  time  to  the  gospel,  has  seriously  hindered  the 
growth  of  Free  Baptists.  They  have  confined  their  labors 
chiefly  to  rural  districts,  and  in  the  great  rush  of  popula- 
tion to  cities  and  vill.iges  have  been  constantly  depleted 
and  kept  weak.  But  in  the  last  twenty-five  years  they 
have  rapidly  changed  for  the  better  in  these  respects ;  edu- 
cation hiis  become  general,  and  the  ministry  is  fairly  sup- 
ported. They  now  have  three  colleges,  and  a  fourth  in 
process  of  erection,  two  theological  schools,  and  a  largo 
number  of  academies  of  a  high  order.  Bates  College,  at 
Lewiston,  Me.,  has  an  invested  capital  of  over  $500, (lOO  ; 
Hillsdale  College,  at  Hillsdale,  Mich.,  a  capit.il  of  over 
S200.000  ;  Ridgeville  College,  at  Ridgeville,  lud..  a  capital 
of  about  $100,000  ;  and  the  new  college  at  Rio  Grande,  0., 
a  capital  already  secured  of  about  §150,000.  The  aggre- 
gate membership  of  the  several  bodies  of  Free  Baptists  is 
not  far  from  150,000.  They  sustain  a  vigorous  mission  in 
India,  employing  thirteen  missionaries  and  quite  a  number 
of  native  helpers.  The  difference  between  Free  Baptists 
and  the  larger  B.aptist  body  is  rapidly  decreasing ;  the 
doctrines  of  general  atonement,  freedom  of  the  human  will, 
and  free  communion  are  received  with  more  and  more  favor 
among  all  classes  of  Baptists;  and  it  is  fondly  hoped  that 
the  time  is  at  hand  when  all  will  be  united  in  bonds  of  fra- 
ternal fellowship.  ^.  H.  Ball. 

Free'zing,  the  change  from  a  liquid  to  a  solid  state, 
resulting  from  the  abstraction  of  heat.  The  zero  of  the 
centigr.adc  thermometer,  equivalent  to  82°  F..  is  the  freezing- 
point  of  water  in  ordinary  conditions.  It  has  been  shown 
by  Dr.  James  Thomson  and  his  brother  Sir  William  that 
the  increase  of  pressure  upon  water,  and  upon  all  substances 
which  expand  in  freezing,  will  lower  the  freezing-point. 
Under  a  pressure  of  13,000  atmospheres  water  will  not 
freeze  at  Fahrenheit's  'zero.  On  the  other  hand,  such  sub- 
stances as  paraffin,  which  contracts  in  freezing,  have  the 
freezing-point  raised  by  pressure.  Artificial  freezing  can 
be  best  induced  by  the  liquefaction  of  solids  or  the  evap- 
oration of  liquids.  These  processes  absorb  heat — that  is  to 
say,  they  render  it  luieni — and  by  abstracting  it  from  the 
surrounding  substances  freeze  the  latter.  In  most  cream- 
freezers  the  liquefaction  of  a  mixture  of  pounded  ice  and 
salt  is  the  means  employed.  In  artificial  ice-making  ma- 
chines the  evaporation  of  ammonia  or  of  the  most  volatile 
ethers  is  the  essential  element.  The  most  efficient  freezing- 
mixture  now  known  is  that  of  liquid  nitrous  oxide  and 
carbon  disulphidc,  which  has  produced  a  temperature  of 
—  220°  F.     (For  freezing  of  the  person  see  Frost-bite.) 

Freezing,  Artificial.  Artifioi.al  freezing  has  been 
performed,  as  a  mere  laboratory  experiment,  ever  since  the 
middle  of  the  seventeenth  century.  In  1665,  Robert  Boyle, 
fellow  of  the  Royal  Society,  published  his  success  in  the 
repeated  freezing  of  water  and  other  liquids  by  various 
chemical  mixtures.  He  attempted  mercury,  but  remarks, 
"we  could  not  at  all  freeze  this  extravagant  liquor,  though 
we  tried  it  more  than  once."  Leslie's  freezing  of  water  by 
8ul])huric  acid  in  a  vacuum  in  1810,  and  Faraday's  long- 
subsequent  achievement  of  solidifying  water  by  sulphurous 
acid  evajiorating  ia  a  red-hot  crucible,  are  only  two  of  the 
many  well-known  varieties  of  this  class  of  experiments.  In 
what  follows  we  shall  briefly  refer  to  four  natural  principles 
or  methods  by  which  the  freezing  of  water  has  long  been 
attempted  on  a  considerable  scale,  and  with  more  or  less 
success  for  economic  purposes. 

1.  The  Intermiximi  of  Various  Chemical  Substances, — 
Thus,  a  solution  of  nitrate  of  ammonia  in  water  depresses 
temperature  46°  F.  The  nitrate  may  be  recovered  by  evap- 
oration, and  employed  again.  (For  other  an  1  considerably 
more  frigorific  combinations,  see  article  Freezing  Mix- 
tures.) They  all  depend  upon  producing  a  solution  the 
specific  heat  of  which  is  greater  than  that  of  the  compo- 
nents that  enter  into  the  solution.  But  the  su])erior  efiicacy 
of  the  ordinary  mixture  of  common  salt  with  comminuted 
ice  is  mainly  due  to  the  consequent  liquefying  of  the  ice,  by 
which  an  absorption  of  142°  (79°  C.)  of  caloric  is  necessary 
for  the  latent  he,at  of  liquefaction. 

2.  By  far  a  more  powerful  and  a  more  manageable  prin- 
ciple is  the  absorption  of  caloric  into  vapor  expanding  and 
escaping  from  a  volatile  liquid.  The  vapor  of  water  is  su- 
pereminent  in  requiring  no  less  than  967°  (537°  C.)  of 
latent  heal,  while  ammoniacal  vapor  requires  &25°  (514°  C), 
and  sulphuric  ether  about  164°  (01°  C).  Yet  another  fa- 
cility afforded  by  the  more  highly  volatile  liquids  is  the  low 
temperature  at  which  volatilization  or  ebullition  takes  place 


under  the  ordinary  atmospheric  pressure.  Thus,  sulphuric 
ether  boils  at  05°  (35°  C).  Faraday  jiublished  in  ls25his 
observation  that  certain  of  the  hydrocarbons  boil  at  or  near 
tho  freezing-point  of  water.  Pure  ammonia  boils  at— 36° 
(_  38.5°  C),  while  carbonic  acid  becomes  unmanageable 
bv  the  great  tension  of  its  v.ipor  at  ordinary  temperatures. 

3.  The  re-expansion  of  compressed  air,  as  well  as  of  other 
gases,  is  powerfully  refrigeratiye.  Tho  heat  developed  by 
compression  is  first  to  be  absorbed  by  cold  water.  Then 
tho  re-expansion  against  pressure  extinfjuinhes  caloric  in  tho 
gas  suflicient,  if  abstracted  from  its  own  weight  of  water, 
to  depress  the  latter  in  temperature  at  the  rate  of  one  de- 
gree for  each  unit  of  energy  expended  in  expansion,  or  for 
tho  amount  of  work  necessary  to  raise  tho  same  weight  772 
feet  against  gravity.  It  was  a  natural  although  erroneous 
expectation  of  the  early  experimenters  upon  this  principle 
of  refrigeration — and  of  Leslie  himself— that  tho  com- 
pressed air  when  expanded  to  its  original  tension  would 
show  a  depression  of  temperature  of  as  many  degrees  as 
had  been  abstracted  during  the  compression.  But  since 
tho  physical  theory  of  this  subject  has  been  more  fully  in- 
vestigated, such  an  expectation  has  been  shown  to  be  un- 
warranted. 

4.  A  frigorific  agency,  not  dependent  like  the  foregoing 
upon  either  mechanical  force  or  chemical  reactions,  is 
afi'orded,  under  favoring  circumstances,  by  radiation  into 
the  cosmical  spaces.  Robert  Boyle  quotes  from  "the  dili- 
gent Olearius,"  more  than  two  centuries  ago,  a  statement 
that  ice  was  ordinarily  produced  in  the  hot  climate  of 
Ispahan,  the  capital  of  Persia,  in  layers  a  finger  thick,  by 
pouring  water  at  successive  intervals  in  tho  night  "  upon 
a  shelving  pavement  of  freestone  or  marble."  It  has  more- 
over long  been  known  that  in  Bengal  and  other  provinces 
in  India  ice  is  obtained  for  domestic  use  by  exposing  at 
night  shallow  earthen  vessels  resting  upon  a  flooring  of  dry 
stalks  and  leaves  in  pits  two  feet  deep.  Information  has 
also  recently  come  to  us  through  Baptist  missionaries  in 
Eastern  China  as  to  the  existence  of  a  similar  practice  in 
that  region.  In  these  instances  merchantable  cakes  are 
produced  by  superimposing  the  thin  layers  one  upon  an- 
other, to  unite  by  simple  regelation.  This  method  has  been 
attempted  both  in  England  and  France  with  success  as  a 
mere  experiment,  but  not  to  the  extent  of  economic  value. 
It  is  a  study  for  philosophers  to  explain  how  it  could  succeed, 
even  as  an  experiment,  in  a  warm  or  temperate  atmosphere. 
There  is  testimony,  however,  that,  in  advance  of  the  mod- 
ern ice-machines,  Persia,  India,  and  China  have  been  the 
homes  of  an  economic  ice-production;  and  for  purposes  of 
luxury  vessels  of  ice  produced  by  chemical  mixtures  have 
long  been  in  Europe,  and  in  Paris  especially,  an  article  of  use 
at  table,  in  addition,  there  and  everywhere,  to  the  ices  and 
creams  congealed  in  vessels  surrounded  by  ice  and  common 
salt. 

To  the  utilization  of  chemical  affinities  for  frigorific  pur- 
poses the  only  requisites  are  a  simple  commixture  or  solu- 
tion of  the  substances  employed,  and  a  flow  of  the  cold 
mixtures  upon  or  along  metallic  sheets  or  surfaces  contain- 
in"  the  substances  to  bo  cooled.  Non-conduetors  of  heat 
are  employed  for  protection  externally  against  radiation 
and  the  atmospheric  warmth.  In  the  employment  of  vola- 
tile liquids  the  evaporation  is  eff'ected  by  drawing  oS'  or 
exhausting  the  vapor  from  tho  cooling  vessel  as  fast  as  it 
is  formed,  either  by  a  gas-pump  or  by  the  affinity  of  a  liquid 
or  other  substance  which  will  absorb  the  vapor  with  great 
avidity.  Such,  for  example,  is  the  afiinity  of  water  or  of 
chloride  of  silver  for  ammoniacal  gas,  or  of  sulphuric  acid 
or  anhydrous  chloride  of  calcium  for  watery  vapor.  An- 
other niode  of  disposing  of  the  vapor  might  be,  in  certain 
instances,  to  condense  it  upon  a  cold  surface  present  in 
the  evaporating  vessel  or  in  communication  with  it.  A 
familiar  illustration  of  this  last  expedient  is  the  philosophi- 
cal apparatus  known  as  the  "  cryophorus;"  another  is  the 
common  laboratory  paradox  of  making  water  to  boil  in  a 
flask  bv  affusion  of  cold  water  on  the  outside. 

Within  the  last  quarter  of  a  century  the  utilization  of  the 
foregoing  principles  and  processes  has  risen  to  the  rank  of 
a  new  art  and  manufacture.  Its  principal  centres  or  locali- 
ties at  the  present  time  are  Xew  Orleans,  La.,  and  Victoria 
and  Sydney,  with  one  or  two  other  prominent  localities,  in 
Australia. '  At  New  Orleans  some  50  tons  a  day  are  now 
the  average  production,  at  a  first  cost  of  S7  to  S8  a  ton, 
and  a  selling  price  of  $15  to  S20.  The  production,  both 
there  and  in  Australia,  where  a  different  process  is  used, 
approximates  to  seven  tons  of  ice  produced  for  every  ton 
of  coal  consumed.  In  the  V.  S.  and  in  Asia  there  are  many 
scattered  machines,  concerning  which  we  have  no  distinct 
information.  Our  object  is  to  supply  a  succinct  account  of 
this  new  art  from  its  origin  to  the  present  time. 

The  purposes  to  which  refrigeration  on  a  large  scale  may 
be  usefully  applied  are  numerous.  Prominent  among  them 
are  the  preservation  of  perishable  articles  in  storage,  of 
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meats  and  fruits  in  transit  by  railroads  or  in  ship?,  the 
cooling  of  liquors  and  condon-siiig  of  vajiors  in  brewing 
and  distilling,  and  iho  regulation  of  temperature  in  build- 
ings. Each  of  these  purjioses  will  have  its  own  methods 
and  forms  of  apparutus.  Hut,  inafmuch  as  these  miscella- 
neous applieations  are  but  incidents  and  offshoots  of  tho 
main  invention,  as  well  as  because  none  of  them  have  hith- 
erto been  characterized  by  any  signal  success,  tho  following 
descriptions  will  bo  confined  to  tho  apj>arutu9  and  opera- 
tions specially  adapted  to  tiio  manufacture  of  ico. 

Historically,  as  well  as  naturally,  the  progress  of  this 
branch  of  invention  has  related,  lirst,  to  methods  for  pro- 
darimj  vofd,  and  afterwards  to  the  methods  of  applt/int/  the 
cold  with  commercial  economy.  Tho  first  available  appa- 
ratus for  the  continuous  productitni  of  cold  was  the  invention 
of  a  citizen  of  the  U.  S.  in  Kiigland,  where  his  invention  was 
patented  in  1831.*  Kerkins  proposed  to  operate  by  a  gas- 
pump  P  (Fig.  Ij  which  should  evaporate  sulphuric  ether 
in  a  vessel  E  surrounded  by  water  or  other  licjuid  in  I.  and 
force  the  ether  vapor,  through  f.  with  compression,  into  a 
metallic  coil  in  V,  coi)k-d  by  water  flowing  outside  in  con- 
tact with  it.  The  cold  and  pressure  restore  tho  ether  to 
its  liquid  condition,  and  tho  superior  pressure  in  C  forces 
this  liquid,  through  the  weighted  valve  in  tho  vessel  V, 
back  into  E,  to  be  evaporated  anew.  The  liquid  in  I  will 
be  cooled,  and,  in  ease  it  is  water,  may  be  congealed  on  the 
outside  of  E.  But  the  apparatus  is  obviously  not  adapted 
to  congelation,  hut  only  to  refrigeration  on  a  small  scale. 
Fir..  I. 


Perkins  was  soon  fullnweil  l)y  imitators,  especially  in 
France,  but,  with  one  exception,  they  added  nothing  essen- 
tial. This  exception  was  the  French  patent  of  E.  iJuurgois, 
taken  out  in  ISIfl  for  the  employnient  of  the  hydrocarbons, 
among  other  volatile  liquids,  as  i'orkiiis  had  employed 
ether,  and  by  an  apjiaratus  operating  on  the  same  jirin- 
ciples,  although  widely  ditferent  in  form  and  construction. 
This  apparatus,  also,  like  tho  former,  was  obviously  meant 
for  very  limited  uses.  Its  suggested  use  of  tho  hydro- 
carbons was  no  doubt  derived  from  Faraday's  discovery, 
made  known  in  the  /'hilottophimf  7'ritnHarti'oiis  of  l.s2.'j,  that 
certain  of  those  liquids  have  tho  valuable  property,  for  this 
use.  of  being  far  more  volatile  than  ether,  and  oven  of 
boiling  at  or  near  tho  freezing  point  r.f  water. 

None  of  these  inventions  availed  imything  for  commer- 
cial use;  yet  the  American  Perkins  has  umioubted  priority, 
for  as  much  as  relates  to  the  continuous  production  of  cold. 
But  in  IS18-tiJ  another  citizen  of  the  U.  S..t  without  any 
knowledge  of  tho  Perkins  method,  reinventeil  it  in  a  form 
and  with  an  apnaratus  fitted  to  (he  largest  ])rantical  use 
by  steam  or  other  power.  His  invention  embraced  —  as 
shown  by  his  English  patent  (N'o.  i;j.l67)  of  July,  IH.'il), 
an<l  the  specifications  of  his  fundamental  V.  S.  jjatent  of 
IHj.T — those  novel  forms  of  apparatus  for  o/f/i/ynr'/  thfCf,/d, 
when  produced,  to  the  manufacture  of  ice  in  commerciiil 
quantities,  without  one  or  another  of  which  no  ice-machine 
in  the  world  now  operates  for  this  manufacture.  Tho  first 
ice-machines  covered  by  this  patent  were  constructed  on  a 
small  scale  at  tho  Cuyahoga  Works  at  Cleveland.  ().,  in  IHjO. 
Thence  onward  to  1  S;'>'>  larger  maelnnes  were  operatcil,wliii;h 
realizeii  tho  result,  at  tliTt  time  truly  surprising,  of  turning 
out  in  a  few  hours  of  any  day  of  tho  summer  season  nearly  a 
ton  of  sound,  clear,  and  merchantable  ico,  in  blocks  a  foot 


•Jacob  Perkins,  inventor  of  a  new  steam-Kenerntor  and  of 
other  novelties  much  noted  at  tho  tiiue.    For  cooling,  sue  hb 

patent  No.  dCC'l. 

t  Alexander  C.  Twlnlnc,  LI*,D..    then   professor  of  mathe- 
matics, natural  pbiluHopliv,  <te.  in  MUidlebury  Collcne.  V( 


square  ond  six  inches  thick.  This  thickness  more  than 
doubles  what  is  now  attempted  by  working  ice-machines; 
and  it  imposed  a  load  which,  with  other  hindrances,  inter- 
fered with  the  immediate  introduction  of  the  machine  into 
the  Southern  States  of  the  Union  ;  but  jmblic  attention  was 
exeiteii  both  at  home  and  abroad,  to  these  "  Cleveland  re- 
sults." J  In  ISJS  the  English  machine  of  James  Harrison, 
which  ho  had  patented  in  Mar.,  185(5,  was  brought  out  in 
Loudon,^  anil  soon  after  set  up  in  Australia.  It  was  pat- 
terned alter  one  of  the  modes  of  construction  described  in 
Twining's  lundainf-ntal  patent  of  185.'i,  and  to  this  day, 
both  in  Australia  and  elsewhere  in  the  British  provinces, 
all  tho  ice-machines  are  understood  to  copy  that  pattern 
with  certain  improvements  in  details  by  the  original  con- 
structor, Daniel  Siebe.  A  sketch  of  the  Harrison  machine 
will  be  given  in  outline  further  on. 

The  commercial  adaptations  of  Twining's  invention,  both 
to  the  cold-producing  and  the  cold-applying  uses  on  tho 
largest  scale,  are  exhibited  in  the  annexed  figure  (2).  In 
this  sketidi  the  deeply  sba'Ied  parts  represent  the  .•^amo  as 
shown  in  the  jiateut  of  18j."{,  but  the  fainter  outlines  aro 
modification.-?,  although  covered  by  that  patent,  by  which 
the  best  "Cleveland  results"  were  obtained. 

In  the  shaded  parts  of  Fig.  2  the  double-acting  gas-pump 
P  draws  through  V.  from  the  "freezing  cistern"  h,  tho 
vapor  of  "a  volatile  lifjuid  —  as  alcohol,  ether,  sulphuret 
of  carbon,  etc." — and  forces  it  through  c  into  the  pipes  A 
of  the  "restorer"  C,  where  it  is  restored  to  a  liquid  con- 
dition by  tho  aid  of  cold  water  flowing  through  Q  into  and 
pervading  the  condensing  vessel  C,  and  wasting  through 
y,  as  shown.  But  the  restored  liquid  re-enters  E  automat- 
ically through  the  regulated  pipe  and  cock  /.•-  After  coil- 
ing around  in  the  anterior  compartment,  to  be  cooled  by 
exposure  to  tho  issue  of  cold  vajtor  into  i',  the  |»ipe  is  pro- 
longed so  as  to  form  the  so-called  *' percolator  "  ;j.  Now, 
the  freezing  cistern  E  is  a  tight  box — of  which  there  may 
bo  any  number  side  by  side — divided  across  by  the  equally 
tight  "water-chambers"  7;(,  open  at  top.  These  may  be 
filled  with  water  to  be  frozen,  or,  better,  they  may  receive 
separate  "  water-vessels"  (or  moubls)  W,  witli  lirino  or  other 
uncongcalablo  liquid  between  to  assist  conduction.  The 
chamljcrs  m  do  not  fill  entirely  across,  but  bug  one  side  of 
E,  from  side  to  side,  alternately,  so  as  to  afford  a  zigzag 
channel  along  and  through  E  and  around  m,  through  wliich 
a  cold  vapor  or  liquid  may  course  across  and  back  altern- 
ately, and  refrigerate  the  contents  of  »i.  This  is  one  form  of 
operation  ;  and  the  vacant  spaces  shown  between  the  cham- 
bers, and  supported  across  by  stays,  are  sections  of  the 
chuunul. 

Fig.  2. 
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A  second  form  or  luojo  of  npi>l.viiiK  tho  cold  ig  llio  fol- 
lowing :  The  "  piMcrtlutor  "  /)  Iiukth'S  llio  upiior  luick  initio 
of  10  iiiMi.lci  lliroii^houl,  mill  ominKiic  I'lu-li  rniss-viu-iinc.v 
licdvL'eii  tliL-  chiiliibcr.s  m.  iiml  lliloii|;ll  llnlii  lit  lop,  llirown 
off  liilenil  liniiiclii's,  alinnn  in  oiri'iilur  molion  at  /i, ;..  nnJ 
pioriiiMl  ivilli  niiniilooririccH.  wliii-li  iji'ot  the  vnliiliU'  liiiuid 
8iipplii'il  from  ('  through  /•,  upon  tin'  ililciior  hiirfaocn  of 
Ihi'  ronliiiniii;;  pliilos  ur  siilfs  nf  m,  to  run  ilonri  llicni'  Biir- 
fiici-s  ill  11  conilition  fiivoriiMu  to  vmponilinn,  iinil  cool 
through  Ilic  plulc.i  tho  lii|uiil  in  tho  olmnihiri'.  In  vorlain 
caM'8  it  WHS  proviilpil  that  ihcso  iatorior  aurfuccs  might  bo 
cottloil  with  thin  absorbent  iihccla. 


;  S<i'  tho  nnrlanii  llrmhl,  nnil  ospirlnlljr "  Iw  by  Maohlncrx" 
In  tho  Xew  Yvrk  Scientific  Amtfican  of  S*'pt.  IS,  Nov.  15,  and  Do«". 
i:i,  iH.'ifi. 

JSfi'  the  llliixiraird  Aonrfon  .NViri  nf  May  27,  IMS. 
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A  third  mode  specified  in  the  same  patent  was  the  simple 
one  of  partially  tilling  the  above-described  channels  be- 
tween and  around  m  by  the  vuhitile  liquid,  the  latter  as  it 
evaporates  escaping  tbruugh  /,  while  the  waste  is  resup- 
plied  through  k. 

Still  a  fourth  form  or  method  was  described,  but  reserved 
for  another  patent,  which  was  subsequently  taken  ;  this  will 
be  mentioned  below.  First,  however,  let  it  be  observed  that 
the  best  Cleveland  results  were  obtained  by  a  freezing  cis- 
tern or  refrigerator  F,  in  which  flattened  or  oval  copper 
tubes  n  were  ranged  one  above  another,  forming  parallel 
vertical  sheets  or  "stacks,"  between  which  the  vessels  W 
were  set,  side  by  side,  in  an  uncongealable  liquid,  as  shown 
in  outline  merely.  The  cold  liquid  was  circulated  by  a  force- 
pump  h,  which  drew  it  from  the  separate  evaporating  vessel 
E',  and  returned  it  to  the  colander  at  top  of  the  same,  to  run 
down  on  the  cloths  /,  and  be  cooled  anew.  The  circulating 
liqui"!  was  ether,  and  it  became  cooled,  while  running  dowa 
the  cloths  or  sheets  I,  by  its  own  partial  evapcu'ation,  main- 
tained by  F.  This  vapor,  after  condensation  in  c,  is  re- 
turned by  k  into  r  by  simply  turning  the  uniting  cocky. 

The  English  machine  of  Harrison  is  shown  by  Fig.  3  in 
its  distinctive  features.  The  following  quotation  from  tho 
above-described  fundamental  U.  S.  patent  of  18^3  exactly 
anticipates  and  describes  its  plan  and  operation — viz.: 
"There  maybe  an  auxiliary  cistern  of  a  tubular,  or  coiled, 
or  other  convenient  form,  which  may  hold  or  be  open  to 
ether,  and  be  surrounded  by  the  alcoholic  or  other  suitable 
mixture  or  liquid  to  be  cooled  by  contact  with  the  auxiliary 
cistern,  and  by  the  exhaust  of  a  (the  gas-pump)  evapo- 
rating ether  within  the  latter.  The  liquid  thus  cooled  may 
flow  or  be  drawn  out  of  its  containing  vessel  into  tl  (the 
freezing  cistern),  and  there  perform  the  freezing  otRce  here- 
tofore ascribed  to  the  ether."  In  Fig.  '6  the  cooling  or 
Fig.  3. 


evaporating  vessel  is  E.  The  horizontal  pipes  within  it 
are  submerged  in  ether;  and  a  circulation  back  and  forth 
is  maintained  by  the  force-pump  b,  and  determined  by  the 
interior  jiartitions,  so  that  the  brine  or  uncongealable  liquid 
to  be  cooled  is  drawn  from  the  trough  F  i.iy  h,  and  forced 
liack  into  it  through  z.  Meanwhile,  the  ether  is  constantly 
evaporated  by  a  gas-pump  through  t,  and  tho  restored  va])or 
sent  b.aek  in  a  regulated  current  of  liquid  through  k.  Tho 
water-vessels  or  moulds  are  arranged  side  by  side  iu  F.  and 
the  cold  brine  or  medium  from  E  tlows  through  it  with  a 
slight  descent.  The  vessels  nearest  z  arc  first  frozen,  and 
removed,  after  which  the  lower  vessels  are  successively  and 
mechanically  pressed  forward,  and  the  newly-filled  vesstds 
placed  at  the  vacancy  thus  forme. 1  at  the  lower  end  of  the 
trough.  Our  object  does  not  call  for,  nor  our  space  allow, 
further  details. 

It  was  not  until  after  the  English  machines  had  become 
an  assured  success,  and  publicly  known  as  such,  that  M. 
Ferdinand  P.  Carre  of  Paris,  France,  undertook  his  enter- 
prises in  refrigeration,  which  were  at  first  simply  a  repro- 
duction of  the  American  inventions  above  described,  but 
resulted  in  the  successful  a]>plication  to  the  ice-manufac- 
ture of  his  very  effective  apparatus  and  combination  for 
producing  cold  by  ammoniacal  gas,  without  mechanical 
appliances  for  evaporating  and  recondensing.  Carre's 
fundamental  principle  and  process  hail  been  known  on  a 
small  scale  by  Faraday,  and  they  had  been  made  known 
by  him  by  |niblication  in  the  Trausartionn  of  the  Royal  So- 
cietij  so  early  as  1S23.  In  fact,  Carre's  simple  intermittent 
apparatus,  as  patented  in  1S69  in  France  and  in  ISGO  in  the 
U.  S.,  exhibits  no  considerable  advance  upon  that  of  Fara- 
day. But  the  ultimate  development  of  the  ammonia-ma- 
chine, as  shown  in  his  English  patent  of  Oct.  15,  ISGO,  must 
ever  form  an  epoch  of  the  highest  importance  in  the  his- 
tory of  the  ice-manufacture.  Attempts  have  been  made  to 
deprive  M.  Carre  of  the  credit  of  his  invention.  Nearly 
five  years  subsequent  to  the  date  just  mentioned  a  patent 
was  applied  for  in  the  U.  S.  by  Messrs.  J.  Mignon  and  S. 
II.  licnart,  in  their  own  claim,  for  the  selfsame  contrivance, 
and  the  application  was  granted;  yet,  notwithstanding 
this,  we  have  done  M.  Carre  the  justice  to  ascribe  to  him 
the  full  cre<lit  of  the  apparatus  which  is  familiarly  known 


by  his  name.  We  have  to  regret  that  a  similar  spirit  of 
fairness  has  not  been  exhibited  towanl  our  own  countrymen 
by  foreign  writers,  even  when  speaking  under  the  respon- 
sibility of  official  obligation.  The  early  machines  of 
Carre,  as  has  just  been  stated,  and  his  early  patents,  were 
simply  the  ether  cold-producing  apparatus  of  Perkins, 
combined  with  the  cold-applying  ajtparatus  of  Twining; 
yet  the  French  commission  aiipuintud  iu  iSoS  to  examine 
and  report  on  this  ether-machine  did,  through  M.  tiau- 
gain,  ascribe  the  credit  wholly  to  Carre,  as  was  claimed  by 
him.  and  as  such  sequestered  it  for  the  honor  of  France. 
Yet  the  ammonia-machine  itself,  both  as  originally  pat- 
ented by  Carre,  and  subsequently  patented  again  under  a 
different  claim  in  America,  is.  in  all  its  apparatus  for  the 
application  of  cold,  from  beginning  to  end — in  other  words, 
from  the  escape  of  the  gas  out  of  the  retort  in  which  it  is 
expelled  from  its  aqueous  solution,  up  to  its  final  discharge 
from  the  refrigerator  into  the  vase  of  absorption — simply  a 
reproduction  in  every  essential  detail  of  the  V.  S.  patent 
of  1S53.  Carre's  real  improvement  consisted  in  the  choice 
of  such  a  volatile  substance  as,  by  its  peculiar  athnities,  per- 
mitted him  to  dispense  with  mechanical  com])ression  on 
the  one  hand  to  reduce  it  to  the  liquid  state,  and  with  me- 
chanical exhaustion  on  the  other,  to  remove  it,  after  it  has 
served  its  purpose,  from  the  refrigerator.  AVc  present 
below  the  distinctive  features  of  this  invention. 


Fig, 


The  retort  B  contains  aqua  ammonia?  in  a  state  of  ebul- 
lition over  a  furnace.  The  expelled  ammonia,  after  being 
purged  of  watery  vapor  by  permeating  a  shower  of  rela- 
tively cool  return  liquid  coming  through  j-  into  colanders 
at  top.  is  forced  through  v  into  the  jiipes  of  the  condenser 
or  liquefier  c.  and  condensed  by  cold  water  flowing  around 
those  ]>ipes,  similarly  to  the  like  in  Fig.  2.  We  refer  to 
the  descriptions  of  that  preceding  figure  for  the  consecutive 
treatment  and  performance  of  the  volatile  liquid  after  its 
issue  in  vapor  from  the  retort  till  its  escape  from  the  tubu- 
lar refrigerator  F  by  evaporation  in  its  parallel  vertical 
sheets  or  stacks  of  metallic  pipe.  These  last  are  analogous 
to  «,  and  they  admit  the  moulds  W  between  them,  with  the 
uncongealable  liquid  perfecting  t-ontact  between  the  moulds 
and  the  refrigerating  surfaces.  Returning  to  Fig.  4,  we  have 
the  cold  vapor  drawn  through  i  into  the  vase  of  absorption 
V  by  its  affinity  for,  and  solution  in,  the  cooled  oud  weak 
liquid  which  enters  at  lop  through  s' .  The  heat  evolved 
by  this  solution  is  abstracted  by  cold  water  flowing  through 
the  coil  Q  Q'.  This  solution,  or  "  rich  liquor,"  is  drawn  out 
by  the  exhaust  and  force-pump  P.  and  thrown  back  into 
B.  On  its  way  it  acquires  heat  by  rising  in  a  coil  up  through 
(he  "exchanger"  X,  which  is  traversed  in  the  opposite 
direction  by  hot  ''weak  liquor"  coming  from  the  retort 
through  S.  Equally,  the  hot  liquor  parts  with  caloric,  and 
afterwards  is  further  cooleil  in  the  coil  «'  which  traverses 
(t,  surrounded  by  cooling  water.  Lastly,  it  is  discharged 
into  V  at  top,  to  perform  the  requisite  absorption  of  the 
cold  gas  from  F.  That  cold  vapor,  on  its  way,  has  con- 
tributed to  cool  tho  water  for  freezing,  which  is  contained 
in  a  long  sleeve,  not  shown,  but  surrounding  the  entire 
upper  segment  of/.  But  the  rich  liquor  is  showered  into 
B  through  r  and  top  colanders. 

The  Carre  machine,  notwithstanding  this  simplicity  and 
directness  of  action,  is  encumbered  by  its  great  first  cost  of 
construction,  and  is  subject  to  leakage  and  a  rapid  corro- 
sion of  the  pijies,  which  have  not  a  lifetime  of  more  than 
five  to  six  years.  Its  chief  disadvantage,  however,  is  tho 
drawback  upon  evaporation  imposed  during  much  of  tho 
year  in  hot  climates,  by  a  reaction  in  the  refrigerator  from 
the  vase  of  absorption  of  the  large  amount  of  pressure  due 
to  the  high  temperature  of  the  natural  cooling  waters.     A 
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very  simple  aud  inexpensive  remedy  for  this  defect  has,  it 
is  true,  been  invcuted  and  patented  by  the  originator  of 
the  Cleveland  results  ;  but  the  saj^acity  of  operators  has 
not  yet  made  it  available  to  thuir  manufaeture.  This  is 
partially  exhibited  at  L,  I»y  the  lirokeu  Hues  in  the  ligure. 
These  tracings  show  simply  u  small  transfer-]>ump  between 

V  ;inU  F,  wiiich  interpose:*  a  bar  to  the  excess  of  pressure 
in  the  vase,  and  will  by  opjjosite  and  corresponding  actions 
at  once  invigorate  absorption  in  that  vessel  and  evaporation 
in  the  refrigerator. 

It  remains  to  describe  another  American  invention — an 
atmospheric  ice-machine  of  great  theoretical  beauty.  It 
was  invented  by  Dr.  John  Gorrio  of  New  Orleans,  and  pat- 
ented both  in  this  country  and  in  Kugtaud  about  1850.  It 
forms  the  basis  of  the  present  Windhausen  machine:  which 
last  is,  to  our  view,  apparently  the  less  simple  of  the  two, 
whether  in  construction  or  operation,  although  perhaps  the 
more  effective.  But  its  merits — for  certain  valuable  refrig- 
erating purposes  at  least — -are  not  yet  ascertained  to  their 
full  probable  extent.  Fig.  5  exhibits  the  Gorrie  invention, 
using,  however,  but  a  single  air-pump,  whereas  the  original 
plan  embraced  an  antagonist  pump  as  well.  There  is  a 
freezing-room  F  in  which  the  moulds  W  are  set  in  a  bath 
of  uncongealable  liquid,  as  shown,  and  with  air  of  freezing 
temperature,  or  nearly  that,  above.  The  jiiston  of  P.  while 
moving  towards  the  head,  draws  in  air  from  F.  and  by  its 
return  stroke  first  compresses  the  air,  and  then  forces  it 
with  great  pressure  into  the  strong  reservoir  V,  while  the 
force-pump  b  injects  in  spray  a  mass  of  cold  water,  which 
is  also  forced  into  V,  and  there  separates  trom  the  air  and 
escapes  through  the  regulated  aperture  //.  But  the  same 
return  stroke  opens  the  exit-pipe  c  for  the  compressed  air  in 

V  to  expand  into  P,  and  assist  its  mechanical  operation.  At 
the  same  time  b'  injects  a  mass  of  the  uncongealable  liquid 
drawn  from  the  bath  below,  and  forces  it  back  intensely 
cooled  b.v  the  expanded  air  into  F  througli  e,togetlier  with 
the  air  received  from  V.  (Fig.  it.)    A  large  machine  of  this 

Fig.  5. 


description,  with  antagonist  pumps,  was  early  macio  in  Eng- 
land, but  in  the  operation  it  ])erformed  but  half  the  prom- 
ise, and  WHS  ru])tured  during  acti(»n — perhaps  by  accumu- 
lation of  the  injected  liquids.  \'ery  probably,  however, 
the  Gorrio  invention  has  never  yet  received  its  best  form 
and  development. 

In  addition  to  the  foregoing,  a  passing  notice  is  duo  to 
the  machine  of  Charles  Tellier.  This,  it  is  true,  does  not 
differ  essentially  from  Iho  ether  machine  which  has  been  de- 
scribed already.  In  fact,  a  complete  exjtlanation  of  Tellier's 
operation  will  be  found  in  the  third  mode  of  that  described 
above  under  Fig.  2 — Ihat  i-<  to  say,  the  mode  in  which  the 
chambers  m  are  directly  tilled  with  water  to  bo  frozen  without 
emptying  the  moulds  \V  ur  the  uncongealable  liquid;  and 
in  which  the  evaporating  channels  between  the  chambers  are 
kej.t  nearly  full, or  suthcieiitly  supplieil  with  volatile  liquid 
which  theg:iH-punip  is  constantly  eviipdriiting.  Two  things, 
however,  are  peeuliar.  The  first  is  that  when  the  chambers 
are  frozen  thniughout,  and  the  evaporating  channels  emp- 
tied of  the  li<]uid,  vapor  enough  of  the  condenser  or  restorer 
c  is  admitted  to  tUv^v  cbaMneis  to  condense  upon  tlie  interior 
surtaeo  of  fhr- plates  and  thaw  the  ice-cakes  loose.  The  other 
is,  that  methylic  ether  is  employed  as  the  volatile  li(iuid. 
It  possesses  the  advantage  of  a  boiling-point  at  atmospheric 
pressure,  several  degrees  below  the  freezing-point  of  water, 
and  yet  of  rondensing  with  a  manageable  tension  at  ordi- 
nary teniperaturt's.  It  is  ea-y  to  conceive  of  good  results 
from  a  machine  operated  under  such  eondilions. 

A  comparatively  inferior  consideration  is  due  to  the  i^ul- 
phuric-acid  apparatus  of  Mr.  KdmoncI  Carre  of  Paris,  which 
operates  on  the  principle  ajtplied  by  Leslie  two-thirdn  of  a 
century  ago.     This  iippanitus  is  described  fully  in  the  re- 

itort  on  the  Paris  Kxp'>?<itiun  abitve  referred  to,  at  p.  .'1(17. 
lut  the  constantly  recurring  necessity  of  renewing  Iho  acid 
enijiloyed  for  tliis  apparatus  prohibits  practically  its  ex- 


tended use.  Speculatively,  it  may  deserve  mention  also 
that  an  analogous  idea,  but  free  from  the  like  objection,  is 
found  in  Twiniug's  English  patent  of  18o0.  An  apparatus 
is  there  drawn  and  described,  on  a  scale  adequate  to  con- 
tinuous econotnic  operation,  in  which  water,  slowly  [lerco- 
lating  into  shallow  vessels  in  a  vacuum,  is  ])artially  evapo- 
rated, and  its  vapor  arrested  by  a  cold  surface  from  which 
the  frosty  deposit  is  removed  by  revolution  across  fixed 
edges,  the  water  in  the  pans  being  solidified  Into  cakes. 

The  foregoing  descriptions  have  been  prepared  with  a 
more  careful  endeavor  to  discriminate  justly  between  op- 
posing claims,  because  the  priority  due  to  American  in- 
ventors has  in  every  instance  been  appropriated  to  foreign 
patentees,  and  the  periodical  jtress  of  our  own  country  has 
too  generally  failed  to  correct  the  injustice.  It  is  true,  in- 
deed, of  the  ammonia  or  Carre  machine  that  in  re.-pect  to 
the  means  emjdoyed  for  the  production  of  coM,  it  is  in  many 
respects  original,  availing  itself  very  felicitously  of  the  pe- 
culiar properties  of  the  substances  employed  as  the  vehicle 
of  heat,  and  exhibiting  a  high  degree  of  ingenuity  and  of 
skill  in  the  adaptation  of  means  to  ends  on  the  ])art  of  its 
inventor:  but  fur  the  manufacture  of  ice  it  is  safe  to  say 
that  neither  that  machine  nor  any  other  in  tlie  world  does, 
or  at  present  can,  be  economically  maintained  in  operation 
without  a  fundamental  indebtedness  to  American  patents. 

F.  A.  P.  BAnxARD. 

Freezing  Mixtures,  When  solids  are  liquefied  (fused 
or  dissolved)  they  absorb  a  certain  quantity  of  heat,  wliich 
is  thus  rendered  latent — is  no  longer  indicated  by  the  ther- 
mometer. This  heat  is  called  latent  heat  o/j'itHi'on  or  fluid- 
it}/.  If  wo  mix  equal  weiglits  of  water  at  0°  C.  (;{2°  F.) 
and  water  at  79°  C.  (172.4°  F.l.  the  temperature  of  the  mix- 
ture will  be  the  mean  of  the  two  temperatures,  or  .'10.6°  C. 
(103.1°  F.).  But  if  we  repeat  the  experiment  with  snow 
or  pounded  ice  at  0°  C.  and  water  at  79°  C.  the  tempera- 
ture of  tlic  whole  will  be  only  0°,  hut  the  ice  vill  hare  hren 
melted.  A  quantity  of  heat,  represented  by  79°  C.  (17-1.2° 
F.),  will  have  been  apparently  lost  in  melting  the  ice.  If 
we  place  in  a  warm  room  two  vc.-^sels,  one  containing  a  kilo- 
gramme of  water  at  0°  C,  the  other  a  kilogramme  of  snow 
at  0°  C,  wo  shall  find  when  the  snow  is  melted  that  its 
temperature  is  only  0°,  while  the  temperature  of  the  water 
in  the  other  vessel  has  risen  to  79°  C.  (174.2°  F.).  This 
principle  is  true  of  all  solids  :  they  absorb  in  melting  a  cer- 
tain quantity  of  heat,  without  indicating  by  the  thermom- 
eter any  increase  in  temjierature.  The  following  table  ex- 
hibits the  latent  heats  of  fluidity  of  a  few  solids,  expressed 
in  lieat-units — /.  e.  the  quantity  of  heat  necessary  to  raise 
one  kilogramme  of  water  1°  C. : 

Latent  Heat  absorbed  by  1  KUngramme  in  Melting. 

Ice 79      units. 

Sulphur 80.5       " 

Spermaceti 82.22     " 

Lead 90         " 

Beeswax 97.22     " 

Zinc 274  " 

Tin 277.77     " 

Bismuth .105.55     " 

The  solution  of  most  salts  in  water  is  attended  with  ab- 
sorption of  heat  as  the  salt  is  liquefied.  The  following 
table  contains  a  few  illustrations  of  this  principle: 


lllxlaro. 

Tlicrmomcter  siuks — 

Cold 
pro«lucvd. 

Nitrate  of  ammonia 

ipart 
Water. -..1   " 

From  +  liflo  F.  to-+  4°  F. 
'■   +10°C.to— 15.S50C. 

46°  F. 

25.550  c. 

Chloride  of  ammonium 
n  parts 
Nitrate  of  potussa  5    •* 
WatiT 16     " 

From  +  flnoRto  +  lOT. 
"  +  IO°C.to  — 12.2J°C. 

40°  F. 
22.22°  C. 

Chloride  of  ammonium 
H  parts 
Nitrate  of  polnssaS    " 
Sulphate  uf  udda  8    " 
Wawr IG    ," 

From  +  60  F.  to  +  *<>  F. 
"    +10°C.to— IS-OJOC. 

46°  F. 
25Ja°C. 

Nitrate     of      ammonia 
1  part 
Carhonato  of  soda  1   " 
Water 1    " 

From+60°F.  to  — 7°F. 
"  +i(ir  t..- 21.67°  C. 

B7°F. 
81.74°  C. 

The  most  retnarkalilo  salt  in  ilu-^  n-^pci'l  is  tlio  sulplio- 
oyaniile  of  ainuiiinium.  I'hipsnn  {I'luiii.  .V.ir«.  xviii.  1011) 
siales  thai  on  dissolvinir  lliii'  Hiilt  in  an  eipnil  «cij;lil  of  liot 
water  at  itO°  V.  (204.8*^  K. ),  lie  was  surprised  to  see  tlio  out- 
side <)f  tlie  vessel  covered  with  hnar-frost,  and  on  inlrodu- 
ciuK  a  thernionieler  into  the  solulion  ho  fiiiiud  its  tempera- 
ture to  he  2°-:i°  •'.  heliiw  zero  ( 2.S.4''-2li.fi''  F. )  ;  !l.'i"'-yil° 
r.  of  Ileal  (I TO. I"- 178.2"  F.I  had  heen  required  to  liquefy 
the  salt.  Ilv  einpluvini;  aeiils  inatcad  of  water  still  greater 
rediictiiin  of  li'iiip'-riiture  results  : 
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Mixtures. 

Ttiermometer  sinks— 

Cold 
produced. 

Sulphate  of  soda 3  parts. 

Nil  ric  acid,  dilute 2     " 

From+SQOF.to—  3° 
•■     + 10°  C.  to  — 19.44° 

53°  F. 
29.44°  C. 

I'lDsphate  of  soda....  9  parts. 
Nilric  acid, dilute 4     '^ 

From+50°F.to  — 12° 
"     +10OC.  to  — 24.44° 

<M°  F. 
34.44°  C. 

Sulphate  of  soda Spans. 

Ilvdrochloric  acid....  5     " 

From  +50°  F.  to  —  0° 
"     +10°C.  to  — 17.78° 

50°  F. 
27.77°  C. 

."iulphate  of  soda 5  parts. 

Sulphuricaeid,dilute4     " 

From  +.50°  F.  to  +    3° 
"      +10° C.  to— 16.11° 

47°  F. 
26.11°  C. 

Sulphate  of  soda 6  parts. 

Niirate  of  ainuionia..5     " 
Nitric  acid,  dilute....  4     " 

From+50°F.  to— 14° 
"     +10°C.  to  — 23.55° 

64°  F. 
.35.55°  C. 

In  a  siiitalile  apparatus  a  mixture  of  6  parts  sulphate  of 
sotia  (Glauber's  gait)  aud  5  parts  hj-tlroehloric  acid  will 
freeze  5  parts  of  water.  The  best  resultji  are  obtained  when 
considerable  quantities  are  emploj-ed.  The  lowest  tempera- 
tures are  produced  by  misiut;  snow  or  pounded  ice  with  the 
salt  employed.  The  salt  causes  the  snow  to  molt,  with  tlie 
absorption  of  its  heat  of  fusion,  and  the  water  produced 
dissolves  at  the  same  time  the  salt,  which  in  turn  absorbs 
its  latent  heat.  Such  mixtures  are  used  for  freezing  ice- 
cream and  water-ices,  champagne,  etc.,  and  for  condensing 
very  volatile  vapors.  The  temperature  of  ice-cream  is  often 
lb°  F.  or  lower;  2  parts  of  pounded  ice  and  1  of  salt  are 
used  for  ice-cream  ;  3  parts  of  crystallized  chloride  of  cal- 
cium (cooled  to  0°  C.  =  32°  F.)  and  2  of  snow  will  freeze 
mercury,  producing  a  temperature  of —  45°  C.  =  — 49°  F. 

The  following  are  mixtures  which  may  be  used  for  freez- 
ing: 


Snow  or  pounded  ice  2 
Cninmon  salt 1 


parts. 


STHiu'or  pounded  ice  o 

(  iiniinon  salt 2 

Sal-ammoniac 1 


parts. 


Snow  or  pounded  ice  24 

Common  salt 10 

Sal-ammoniac 5 

Nitre 5 


parts. 


."^iioworpoundedice  12 

rnminoii  salt 5 

Xiirate  of  aTumonia  5 


parts. 


Siilpburicacid.dirte  2 


3  parts. 


MluW 

Ilvdnichloric  acid. 


S  parts. 


Snow 

Nitric  acid,  dilute- 


parts. 


Snow 2 

Chloride  of  calcium. 
cryst 3 


parts. 


Snow 3 

Potash 4 


parts. 


TherinoraettT  sinks 


To—  5°F. 

"  —  20.55°  C. 


To  — 12°  F. 
*'  —  24.44°  C. 


To— 18°F. 
"  —  27.78°  C. 


To  —  25°  F. 
"  —  31.67°  C. 


Cold 
produced. 


From  +32°  F.  to  —  23°      55°  F. 
"      +  0°C.  to  — 30.55°  30.55°  C. 


From  -i  32°  F.  to  —  27°       59°  F. 
*'      4-  0°  C.  to  —  32.78°  32.77°  C. 


From  +33°  F.  to  —  30°       62°  F. 
"      +  0°  C.  to  —  34.44^134.44°  C. 


From  +  32°  F.  to  —  50°      1 82°  F. 
*'     +  0°C.tO  — 45.5°   ;  45.55°  C. 


From-F32°F.  to  — 51° 
"      -t-  0°C.  to  — 46.1° 


l,'«.3°F 
i4(J.ll°C. 


{For  further  information  on  this  subject  consult  Cooke's 
Cheni.  Plii/sics;  G\}iQT'^  Pht/Hics/  Uke's  Z^/c/.,  "Freezing  j" 
AVatt's  Diet.,  "Heat.")  C.  F.  Chandler. 

Fregel'lir^an  ancient  Volscian  town,  colonized  by  Rome 
in  .'128  B.  c.  It  stood  on  the  right  bank  of  the  Liris,  prob- 
ably nearly  opposite  Ceprano,  and  commandeil  the  passage 
of  the  river.  It  was  large,  ojiulent.  and  faithfully  devoted 
to  the  interests  of  Rome,  but  in  12o  b.  c.  it  was  utterly  de- 
stroyed by  L.  Opimius,  in  consequence  of  an  insurrection. 
Its  ruins  doubtless  afforded  materials  for  building  Fabra- 
teria  and  other  towns  near  by. 

Fregenar  de  la  Sier'ra,  town  of  Spain,  in  the  prov- 
ince of  Badajoz,  Kstremadura.     Fop.  G948. 

Frei'berg,  town  of  Saxony,  on  the  Miinzbach,  at  the 
foot  of  the  Erzgebirge.  It  is  situated  in  one  of  the  richest 
mining-regions  of  Europe,  no  less  than  loOO  mines  of  silver, 
copper,  and  lead  being  worked  in  the  neighborhood,  and  is 
the  centre  of  the  administration  for  the  Saxon  mines.  Its 
mining  school,  having  thirteen  professors,  a  library  of  18,f100 
volumes,  a  most  excellent  collection  of  minerals  bequeathed 
to  it  by  Werner,  is  a  very  celebrated  institution,  and  visited 
by  students  from  all  European  countries.     Pop.  21,673. 

Frei'burg,  town  of  Germany,  in  the  grand  duchy  of 
Baden,  on  the  western  slope  of  the  Black  Forest.  Its  cathe- 
dral, commenced  in  1122  aud  finished  in  1514,  with  a  tower 
367  feet  high,  is  one  of  the  finest  specimens  of  Gothic  archi- 
tecture in  Germany.  It  has  a  well-frequented  university, 
aud  some  manufactures.     Pop.  24,599. 

Freiburg,  canton  of  Switzerland,  between  Berne,  Vaud, 
and  the  Lake  of  Neuchatel.  Its  area  is  565  square  miles; 
its  population  1I0.S32,  of  which  93,951  are  Catholics  and 
16,819  Protestants;  about  90,000  speak  French  and  20,000 


German.  The  southern  part  is  mountainous,  though  uone 
of  the  peaks  reach  the  snow-line;  the  northern  part  is  more 
level.  The  whole  canton  abounds  in  excellent  pastures, 
and  although  it  has  some  manufactures  of  straw-plait, 
leather,  and  tobacco,  cattle-breeding  aud  dairy  husbandry 
are  the  main  business  of  the  inhabitants.  The  cheese  from 
this  canton  is  said  to  be  the  best  produced  in  Switzerland. 

Freiburir,  a  quaint  but  picturesque  old  town  of  Switz- 
erland, the  capital  of  the  canton  of  Freiburg,  on  the  Sarine, 
over  which  is  built  a  su.spcusiou  bridge  9ii6  feet  long,  28 
feet  wide,  and  175  feet  above  the  water.  Its  cathedral  is  a 
fine  building,  with  a  famous  organ  having  7800  pipes.  Its 
tanneries  and  dye-houses  are  remarkable.     Pop.  10,904. 

Freiburg  (Untenn  F'drHtruKtcui).  town  of  Prussian  Si- 
lesia. '.'>■>  miles  by  rail  W.  S.  W.  of  Eresiau.  It  is  a  pic- 
turesque walled  town,  with  thriving  manufactures.    P.  6792. 

Freight.  This  term  is  employed  in  avariety  of  signi- 
fications. In  common  parlance  it  denotes  goods  or  cargoes 
transported  from  one  place  to  another  by  carriers,  while  in 
its  usual  legal  acceptation  it  applies  to  the  price  to  be  paid 
for  such  transportation.  It  is  also  sometimes  employed  to 
designate  the  compensation  paid  for  any  use  of  vessels,  in- 
cluding the  carriage  of  passengers.  It  will  only  be  neces- 
sary, however,  to  consider  it  with  reference  to  the  second 
of  these  meanings.  The  nature  of  the  obligation  to  pay 
freight,  its  amount,  and  the  time  of  payment  may  be  varied 
to  a  great  extent  by  the  stipulations  in  the  contract  of  af- 
freightment, evidenced  by  the  charter-party  or  the  bill  of 
lading.  Thus,  the  shipper  of  goods  may  hire  the  entire 
capacity  of  a  vessel  or  some  specific  portion  for  a  gross  sum 
agreed  upon  or  at  certain  rate  per  ton,  and  he  will  then  be 
bound  to  pay  for  the  entire  space  engaged,  even  though  it 
be  not  used,  the  amount  paid  for  the  space  not  occupied 
being  termed  "dead  freight."  Or  the  agreement  may  bo 
to  pay  only  according  to  the  quantity  of  goods  actually 
shipped,  and  the  sum  due  might  then  be  varied  at  the  op- 
tion of  the  shipper.  If  uo  definite  stipulations  were  made 
in  regard  to  the  freight,  a  contract  for  its  payment  would 
still  be  implied  by  law,  and  its  amount  would  be  determined 
by  the  usage  of  trade  and  the  circumstances  of  the  par- 
ticular case.  The  general  principles  governing  the  con- 
tract of  atfreightmeut.  and  not  often  modified  by  particular 
agreement,  are — that  the  ship-owner  after  receiving  a  cargo 
on  board  has  a  right  to  retain  it  until  the  comjdetion  of  the 
entire  voyage  of  transportation  ;  that  his  right  to  claim 
freight  does  not  exist  until  the  final  destination  is  reached; 
and  that  he  has  then  a  lien  upon  the  goods  for  the  satis- 
faction of  his  proper  charges.  A  partial  completion  of  the 
voj'age  only  will  not  give  the  ship-owner  or  master  a  right 
to  insist  ujion  the  payment  of  any  freight  whatever.  The 
consignor  may  demand  an  entire  fulfiluient  of  the  contract 
and  delivery  of  the  cargo  at  its  destination,  and  if  com- 
pliance be  refused  he  may  retake  his  goods  and  is  dis- 
charged from  all  obligation.  The  lien  of  the  carrier  difl'ers 
from  most  liens  of  a  maritime  nature,  in  that  it  depends 
upon  the  possession  of  the  goods,  and  if  delivery  be  made 
he  has  only  a  personal  claim  against  the  consignee  or  con- 
signor. But  if  there  is  only  a  jiartial  delivery  of  the  cargo, 
the  lien  on  the  remainder  is  not  destroyed,  but  subsists  as 
a  security  for  the  entire  claim.  A  carrier's  lien  is  gene- 
rally enforcecl  in  a  court  of  admiralty.  The  amount  of 
freight-money  payable  is  sometimes  diminished  by  the 
arrival  of  the  goods  at  their  destination  in  a  deteriorated 
condition  or  diminished  in  quautity.  If  the  injury  is  occa- 
sioned by  the  negligent  stowage  or  packing  of  the  cargo, 
or  by  any  default  on  the  part  of  the  master,  the  damage 
sustained  may  be  deducted  from  the  freight.  But  if  the 
deterioration  occurred  by  reason  of  natural  causes,  and 
could  not  have  been  prevented  by  reasonable  care,  as  if 
the  loss  should  be  occasioned  by  natural  waste,  decay,  or 
evaporation,  or  by  unavoidable  jterils  of  the  sea,  the  car- 
rier is  not  answerable  for  the  accident,  and  no  diminution 
from  the  entire  freight  is  allowed.  If  articles  arrive  in 
substantially  the  same  form  as  when  shipped,  even  though 
there  may  have  been  a  change  in  their  quality  aflfecting 
their  value,  it  is  a  general  rule  that  full  freight  has  been 
earned.  Under  no  circumstances  can  a  cargo  which  has 
arrived  be  abandoned  to  the  ship-master  because  its  value 
has  been  so  much  diminished  as  to  be  less  than  the  sum 
demanded  for  transportation.  If  the  carrier  is  responsible 
for  the  loss,  a  counter-claim  may  be  set  up  against  him  to 
neutralize  his  demand,  or,  as  in  England,  a  separ.ate  action 
may  be  instituted.  If  the  carrier  is  not  in  fault,  the  goods 
must  be  received  and  the  entire  freight  liquidated. 

An  apportionment  of  freight  sometimes  results  as  the 
consequence  of  a  disaster  upon  the  voyage,  by  which  a 
vessel  is  compelled  to  put  in  at  an  intermediate  port  for  re- 
pairs. The  carrier  has  a  right  in  such  cases  to  retain  the 
goods  if  he  desires,  complete  his  repairs  with  reasonable 
expedition,  and  proceed  to  his  destination,  or  he  may  send 
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them  forward  by  some  other  vessel  and  thus  earn  full 
freight.  But  if,  iiotwithstuudiag  the  carrier's  readiness  to 
cumplete  the  trauspurtutitui,  the  owner  of  the  cargo  desires 
to  have  it  returned  to  him.  and  the  carrier  consents,  there 
is  still  a  chiim  for  ii  pro  mtn  freight,  deterniinable.  accord- 
ing to  the  general  rule,  by  estimating  the  amount  of  the 
voyage  completed  upon  the  arrival  of  the  ship  at  the  port 
of  necessity.  But  if  in  such  a  cnsc  the  owner  should  ab- 
solutely refuse  to  allow  retention  of  the  goods  by  tlie 
ship-master,  and  take  Ihem  from  him  against  his  will, 
freight  for  the  entire  voyage  may  be  demanded,  because 
the  shipper  is  alone  in  fault.  And  if,  on  the  other  hand, 
the  owner  of  the  vessel  is  in  tlio  wrong  by  refusing  to  pro- 
ceed with  his  voyage  accunling  to  the  terms  uf  the  agree- 
ment, he  is  entitled  to  no  eompeiisatiou  whatever. 

It  is  a  general  principle  of  the  marine  law  that  the  earn- 
ing of  freight  is  a  necessary  prerequisite  to  the  payment 
of  the  seamen's  wages,  or,  as  the  terse  legal  maxim  ex- 
presses it,  "freight  is  the  mother  of  wages."  The  reason 
of  this  rule  is  based  upon  the  policy  of  stimulating  the 
sailors  to  a  careful  pert'ormanco  of  their  duties  and  to  the 
exertion  of  everj'  efl'ort  to  jirevent  disaster  to  shij)  or  cargo, 
that  the  voyage  may  be  successfully  completed.  But  the 
appticiitiou  of  the  rule  is  not  extended  farther  than  this 
reason  fur  its  adoption  would  justify.  For  if  the  loss  of 
freiglit  be  attributable  to  the  wrongful  act  of  the  ship- 
master or  the  owner  of  the  cargo,  it  would  be  gro.-^sly  un- 
just to  deprive  the  seamen  of  their  just  compensation; 
and  though  the  vessel  should  be  wrecked  and  abandonment 
become  necessary,  yet  if  the  sailors  usc'l  all  praetiealtle  mea- 
sures to  ensure  her  safety  and  reach  port,  their  claims  for 
wages  could  be  enforced.  The  rule  that  wages  shall  de- 
pend upon  the  earning  of  freight  has  been  abolished  in 
England  by  statute,  but  the  same  result  is  prai-tienlly  ob- 
tained by  the  pr;tvisi<in  that  a  failure  on  the  part  of  a  sea- 
man to  exert  himself  to  the  utmost  to  save  the  ship  and 
cargo  shall  defeat  his  claim.  In  the  U.  S.  the  common-law 
doctrine  has  not  been  altered.     (See  Shipping.) 

Gkoii(.i:  Chase.  Revised  by  T.  W.  Dwight. 
Frei'ligrath  (FKitnivAso),  b.  June  17,  1810,  at  Det- 
mold,  Genniiny  ;  ent<'reil  upon  a  mercantile  life,  perform- 
ing also  literarv  work  which  attracted  mueh  attention. 
His  first  volume'  of  poem?  {<h;i;rhte,  IsnS;  20th  ed.  18(12; 
."list,  1874)  won  him  a  jit-nsion.  which  he  renounced  in  his 
GlaubemhekenutniHt  (1841).  a  work  so  full  of  republicanism 
that  he  was  prosecuted,  and  fled  to  London.  He  returned 
and  tor)k  part  in  the  revolution  of  1818;  was  imprisoned 
and  tried  for  the  politieal  opinions  expressed  in  his  poems, 
aud,  though  acquitted  (in  the  first  jury-trial  ever  held  in 
Prussia),  was  comj)ellcd  to  leave  the  country;  returned  to 
London  ISjl,  and  in  18rt8  removed  to  Stuttgart.  Among 
his  works  are  Cn  frn  (IStO);  Die  Iirr;hih'f>n{\^i'^)\  Nruire 
Puli'firfie  (reili'chte  (181iM,  a  masterly  translation  of  Victor 
Hugo's  poems;  translations  of  Burns,  of  Longfellow's  JH- 
«((v(f/('i,  and  many  English  poems.  His  more  reeent  songs, 
such  as  Hniriih,  (irmmuiit,  and  />!'■  Trompct''  von  Uraviluttr, 
are,  like  all  his  works,  highly  popular.  D.  Mar.  18,  lS7r). 
Freiiid  (.Jons).  M.  A.,  M.  D..  F.  R.  S.,  b.  at  Croton, 
North  Hants.  England.  1 H".';  ;  was  trained  at  Christ  Church, 
Oxford,  where  he  became  chemieal  professor  in  1704;  at- 
tained great  distinction  as  a  jjhysieian  of  L'indnu  ;  now 
chiefly  remembered  for  his  valuable  Ifi»fnri/  of  /'/ii/nir 
(172.'»-2fti.  D.July  2(1,  1728.— His  brother,  Houkrt  FukinM), 
1).  D.  (  101)7-1701),  was  a  celebrated  Latin  schohir;  and 
William  Frrind,  D.  D.,  Robert's  sun,  was  a  dean  of  Can- 
terbury and  a  prominent  pr<'aehi'r. 

Freins'heim,  or  Frcinsho'miiis  (John),  a  leurned 
elassical  commentator,  was  l».  at  Ulm  in  lt»08  ;  studied  at 
Marburg  and  Uiessen  ;  went  to  Straslmrg.  wher*'  he  found 
a  patron  in  IJernegger,  rect()r  of  the  college  ;  published  an 
edition  of  Florus,  with  useful  notes,  in  lft;i2:  was  made 
professor  of  eloijuenco  in  tho  university  <)f  Upsala,  ancl 
after  five  yoarH*  serviee  wiis  librarian  and  historiographer  to 
Queen  Christina.  Cnnipelle<l  by  ill-health  tr)  leave  Sweden, 
he  was  appointed  in  Ul.*)rt  honorary  professor  at  Heidelberg, 
where  bed.  Aug.  ol,  IfiliO.  His  labors  were  devoted  mainly 
to  the  elueidation  of  the  Latin  historians.  Besides  Florus, 
lie  oilit»-d  Quintus  Curtius  (Strasburg.  IftIO,  2  vols.  Svo),  in 
which  the  missing  b'lnks  were  supplii-d  by  hituself;  he  sup- 
plied also  in  acontinuinis  narrative,  from  scattered  liints  in 
other  writers.  iIm'  missing  bt)ok»  of  Livy,  first  published 
together  by  Doujat  in  the  Delphin  edition  (16711-82).  These 
StifplcntvntH  have  been  roprintod  in  some  of  the  later  edi- 
tions of  those  autbrn-s.  H.  Diuslkh. 

Frei'siiiff,  or  Frci'sinRen,  town  of  Upper  Bavaria, 
on  the  Is:ir.  21  miles  N,  E.  of  .Miinieh.  has  a  gymnasium, 
theological,  nornnil.  and  agricultural  scliools,  and  an  inter- 
esting old  eatheilral.     Pop.  7778. 

Fr6jus  fLat.  Forum  Juiii],  an  ancient  town  of  Var, 
France,  on  the  Meditorrunean,  45  miles  N.E.of  Toulon,  on 


tho  railway  to  Nice.     It  is  a  bishop'H  see,  and  has  some 
Roman  remains.     Its  harbor,  once  a  Roman   naval  station 
of  importance,  is  almost  entirely  filled  by  silt  from  the  river 
Argens.     Pop.  2S.S7, 
Fr^jus,  Col  de,  Tunnel  of,  or  Tunnel  of  Mont 

Cenis.  The  i.\>\  de  Fr6jus  is  a  depression  in  the  crest  of 
the  Cottian  Alps,  lying  about  10  miles  S.  W.  frinn  the  sum- 
tnit  of  the  Mont  Cenis  pass,  and  rising  to  the  height  of 
about  y.jO0  feet  above  the  sea.  In  consequence  of  a  pop- 
ular misapprehelision  as  to  the  exact  locality  of  the  gal- 
lery excavated  under  this  col  by  the  governments  of  Italy 
and  France  between  the  years  1867  and  1871,  this  great 
work  has  been  known  until  recently  as  the  Mont  Cenis 
tunnel,  but  it  is  now  acquiring  its  jiroper  designation  as 
the  tunnel  of  the  Col  <le  Fri-jus  or  .Mont  Fr^-jus.  Although 
surpassed  in  length  by  some  mining  adits,  this  tunnel  is 
the  longest  subterranean  route  yet  constructed  for  com- 
merce aud  travel.  Its  execution  was  attended  with  many 
dithculties.  the  greatest  perhaps  consisting  in  the  abrnjit 
rise  of  the  mountain  on  both  sides  to  the  height  of  o2S3 
feet,  or  a  mile  perpendicular  above  the  culminating  point 
of  the  excavation — a  circumstanee  which  rendered  the 
sinking  of  shafts  along  the  line  impossible.  The  work 
could  consequently  be  carried  on  only  u]ion  two  faces,  and 
tho  sole  ventilation  was  fmni  tlie  orifices  at  the  termini. 
Ventilation  was  obtained  by  ingenious  contrivances  to  bo 
noticed  hereafter,  and  the  fear  which  had  been  entertained 
of  encountering  large  aecumuhitions  of  water  was  not  re- 
alized, only  two  small  springs,  both  slightly  mineral,  hav- 
ing been  met  with,  (Jcologists  liad  predicted  the  character 
of  the  rock  to  be  traversed,  and  their  calculations  were 
nearly  verified.  For  a  distance  of  not  far  from  C  miles 
from  the  southern  entrance  the  excavation  was  in  calca- 
reous schist,  then  followed  about  lO(M)  feet  of  calcareous 
gypsum  and  dolomitic  rock,  then  about  the  same  distance 
of  refractory  quartzite,  and  finally  about  li  miles  of  au- 
thriciferous  formation. 

The  excavations  consist  of  a  straight  gallery,  A  B,  through 
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the  mouutain,  and  two  junction-gnllcrios,  C  P  and  E  F,  to 
ccinnei-t  witli  tln'  niilway  at  liiinloniu'clu-  in  I'icilinont  on 
the  southern,  and  Modane  in  .Savoy  on  the  norlliern  side. 
The  8traif;ht  gallery  A  C  is  .38,17:i  feet  in  length  ;  the  jnno- 
tion-galleries  C  D  and  E  F  nearly  2oOn  and  l.iOII  feet,  re- 
Ppectively.  The  termini  at  A  and  li  are  left  o|ien  for  ven- 
tilation and  convenience  of  access,  hut  the  railway-track 
is  laid  alon^  the  line  1)  C  E  F.  The  length  of  the  subter- 
ranean way  traversed  by  the  trains  is  42,158  feet,  or  less 
than  HO  yards  short  of  8  English  miles.  The  total  length 
of  excavation  in  the  straight  aud  junction  galleries  is  41,117 
feel,  or  .8  miles  G2C  yards. 

The  entrance  at  li  is  4236  feet  above  the  sea-level.  From 
this  ]ioinl  tho  grade  ascends  for  2fi2.i  feet  at  the  rate  of  2.0  1 
feet  per  mile  ;  then  at  the  rate  of  l.'.'i  feet  jier  mile  for  72(10 
feet;  then  at  2.()4  per  mile  for  8.')(lll  feel  ;  then  a  suniniit- 
levcl  of  10S2.4  feet  at  a  height  of  4244  feel  above  llie  seii : 
then  a  uniform  descending  grade  of  about  II J  feet  I"  the 
mile  to  tho  northern  terminus,  which  is  at  the  height  of 
38111.4  feel  above  the  sea,  or  4:i4.liO  feet  lower  than  the 
southern  enhance.  The  dili'crcnee  in  grade  of  course  oc- 
casions a  difl'crenee  of  some  minales  in  lime  in  the  passage 
of  the  trains  in  the  opposite  directions. 

In  the  foulhcrn  |iorlion  of  the  tunnel  the  arch  is  a  curvo 
of  seven  centres,  with  its  crown  at  the  height  of  I'.I.HS  foot 
above  the  track;  a  width  of  2(1.24  feet  at  Ibe  spring,  and 
2J.8l  feet  al  tlie  level  of  the  rails,  including  a  sidewalk  or 
footpath  28  inches  in  width  on  each  side,  (in  the  norlhern 
division  the  arch  is  the  segment  of  a  circle,  its  crown  being 
1  foot  lower  than  on  the  soulhern.  The  lolnl  amount  of 
roek  excavation  is  computed  al  nearly  1,0110,0(10  eubio 
yards.  The  lining  or  revetment  is  of  slone  of  the  (hick- 
ness  of  from  28  to  40  inches.  Where  Ihc  rock  is  a  nuarlzito 
(about  lib  of  a  mile)  there  is  no  lining  needed,  and  no  re- 
vi'tment  has  been  conslructed.  About  111,000,000  brick 
were  used  for  backing  and  other  subsidiary  purposes; 
about  1,0,000  Ions  of  limc>  were  employcil  in  the  unisonry. 
anil  1200  Ions  of  gunpowder  in  bhisdng.  The  lolnl  cost 
is  compule.l  al  ab.iul  $1.^,000,000.  From  I8;>7  to  1801  Iho 
drilling  in  the  soulhern  ilivision,  and  from  18,'i7  lo  I8fi:t 
that  in  the  norlhern  division,  was  cvi-cuIimI  by  hand-labor; 
after  those  ilales  by  mnehine-ilrills  driven  by  coniliressed 
air  forceil  ItiIo  lubes  by  Ihe  power  deriveil  from  the  tor- 
rent .Medo/.)'l  near  Itardonueehe  and  Ihe  ;\re  al  Modane. 
The  air  thus  supplied  not  only  lurnislii'd  the  necessary 
mechanical  ]iower,  but  venlilaled,  and  by  expansion  anti 
escape  from  the  nnichines  ootded  the  gallery  lo  ii  niodernlo 
toinperulure.     In  180i{,  tliu  yesLt  aflur  tlio  iiitroduotion  of 
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the  machine-drills,  the  rate  of  progress  in  excavation,  in- 
cluding both  ends,  averaged  7  feet  per  day  ;  but  as  expe- 
rience was  gained  and  mechanical  arrangements  perfected 
the  rate  gradually  increased,  until  in  the  last  year  the  daily 
average,  including  both  faces,  rose  to  14  feet  9  inches,  al- 
though the  distance  from  the  entrance  was  so  much  in- 
creased. 

Near  the  centre  of  the  tunnel  is  established  an  observa- 
torv.  The  temperature  at  this  point  is  constant  at  about 
85°  F.,  but  how  far  the  thermometer  is  affected  by  the  heat 
and  vapor  from  the  locomotives,  the  animal  warmth  from 
the  many  laborers  and  travellers  in  the  tunnel,  it  is  diffi- 
cult to  say.  Upon  the  removal  of  the  last  partition  of 
rock  between  the  laboring-parties,  a  strong  current  of  air 
poured  through  from  the  north,  and  this,  as  might  be  ex- 
pected from  the  difference  of  atmospheric  pressure  at  the 
two  extremities,  is  said  to  maintain  itself  constantly,  thus 
greatly  facilitating  the  ventilation. 

As  early  as  1S32,  when  there  were  no  railroads  in  Italy, 
a  peasant  mountaineer  named  Medail  suggested  the  possi- 
bility of  connecting  Savoy,  then  a  province  of  the  king- 
dom of  Sardinia,  with  Piedmont  by  means  of  a  tunnel 
under  the  Col  de  Frejus.  The  project  was  entertained  by 
the  local  authorities  of  Chamb^ry,  and  in  1845  the  Sardin- 
ian govornniont  was  induced  to  employ  engineers  to  sur- 
vey aud  plan  the  work.  Mans,  a  Belgian,  engaged  in  this 
service,  invented  a  drilling-machine  which  was  subse- 
quently perfected  by  Bartlett,  Sommeiller.  Grandis,  and 
Grandoni.  CoUadon  of  Geneva  made  the  important  sug- 
gestion that  the  tunnel  might  be  ventilated,  and  mechan- 
ical force  at  the  same  time  supplied  to  the  drills,  by  means 
of  compressed  air,  and  established  the  jtracticability  of 
this  by  trial  on  a  relatively  small  scale.  In  185fi  experi- 
mental borings  were  made,  and  the  work  was  regularly 
commenced  in  Aug.,  1857,  and  continued  day  and  night, 
without  interruption,  until  Oct.,  1871,  when  it  was  com- 
pleted. On  the  cession  of  Savoy  to  France  in  1860  the 
empire  agreed  to  pay  32,000,000  francs,  or  half  the  esti- 
mated expense  of  the  work,  but  the  whole  labor  was  per- 
formed under  the  supervision  of  the  engineers  employed 
by  Italy. 

The  connecting  line  between  the  tunnel  and  the  railway 
from  Turin  to  Susa  passes  through  grand  scenery,  and  was 
a  work  of  great  cost  and  difficulty.  Between  Bardonneehe 
and  Bussoleno  on  the  plain  of  Piedmont  the  railway  tra- 
verses twenty-three  rock-tunnels,  measuring  all  together 
4i  miles,  and  there-  are  numerous  bridges,  viaducts,  em- 
bankment?, and  cuttings  of  no  small  magnitude  in  the 
course  of  the  same  short  distance. 

(See  Traforo  defte  Afpi  ami  other  official  reports.  Pop- 
ular illustrated  works  on  the  subject  are  Convixo,  Da  To- 
rino (J  Chnmhery  {12mo,  Turin,  1872);  BiUNAiii,  Ccutaio  e 
Fr^jns  (12mo,  Florence,  1871);  Bonjean,  Lc  Mont  Cem's 
{12mo,  Paris,  1871).)  George  P.  Marsh. 

Fre'lighsburg,post-v.  and  port  of  entry  of  St.  Armand 
tp.,  Jlissisquoi  co..  Quebec,  Canada,  near  the  Vermont  line, 
has  a  valuable  mineral  spring  and  a  weekly  newspaper. 
Pop.  about  000. 

Freliugrhuy'sen,  tp.  of  Warren  co.,  N.J.    Pop.  1113. 

Fre!ius;huysen  (FuEDEnicK),  b.  in  New  Jersey  Apr. 
13,  1753;  graduated  at  Princeton  1770;  was  in  Congress 
in  1775,  in  177S-7(f.  and  in  17S2-83  :  served  with  much  dis- 
tinction in  the  Revolutionary  war,  rising  from  the  grade 
of  cajitain  to  that  of  colonel ;  and  after  the  war  served  as 
major-general  on  the  Western  frontier  against  the  Indians ; 
was  a  U.  S.  Senator  from  New  Jersey  1793-96 ;  was  an  able 
lawver,  and  held  various  other  public  offices.  D.  Apr.  13, 
1S04. 

Frelinghuysen  (Frederick  Theodore),  b.  at  Mill- 
town.  N.  J..  Aug.  4,  1817,  a  nephew  of  Theodore  Freling- 
huysen,  who  adopted  him  as  a  son  ;  graduated  at  Rutgers 
College  1S36;  was  called  to  the  bar  in  1839;  was  appointed 
attorney-general  of  New  Jersey  1861  and  1866;  U.  S.  Sen- 
ator 1866-69,  and  elected  again  to  the  V.  S.  Senate  in  1871 
for  the  full  term.     Resides  in  Newark,  N.  J. 

Frelinghuysen  (Theodore),  LL.D.,  son  of  Gen.  Fred- 
erick Frelinghuysen,  b.  at  Millstone,  N.  J.,  Mar.  28,  1787; 
graduated  at  Princeton  1804;  was  admitted  to  the  bar  1808; 
was  a  captain  of  volunteers  1812-15  :  was  attornev-general 
of  New  Jersey  1817-29  ;  U.  S.  Senator  1829-35  :  mayor  of 
Newark  1837  and  1838  ;  removed  to  New  York  1838  ;  chan- 
cellor of  the  University  of  New  York  1838-50  ;  president 
of  Rutgers  College,  New  Brunswick.  N.  J.,  1850-62.    1).  at 
NewBrunswiek  Apr.  12.  1862.    In  1844,  Mr.  Frelinghuysen  j 
was  Whig  candidate  for  Vice-President  on  the  Clay  tickt-t. 
In  public  life  his  acts  were  ever  regulated  by  exalted  moral  | 
and  religious  principles.     He  favored  all  measures  which  , 
might  tend  to  alleviate  human  misery  or  misfortune,  and 
was  a  leader  in  many  charitable  and  religious  enterprises: 
was  for  years  president  of  the  American  Tract,  Temperance, 


and  Bible  societies  and  the  American  Board  and  other 
missionary  societies.  His  qualities  as  a  lawyer  and  states- 
man were  of  a  high  order. 

Frelinghuysen  (Theodorcs  Jacobus),  b.  at  Lingen, 
East  Friesland  (now  in  Germany),  about  1G91 ;  was  or- 
dained to  the  Reformed  ministry  in  1717;  came  in  1720  to 
America,  and  became  the  Butch  pastor  at  Raritan  (now 
New  Brunswick),  N.  J.,  aud  preached  in  that  region  nearly 
thirty  years  with  great  zeal  and  success.  His  five  sons, 
Theodore,  John,  Jacobus,  Ferdinandus,  aud  Henricus,  were 
all  ministers  of  the  Reformed  Church. 

Fre'man,  tp.  of  AVoodruff  co..  Ark.     Pop.  487. 

Fremont',  county  of  S.  Central  Colorado.  Area,  about 
ISOO  square  miles.  Its  surface  is  diversified  by  fertile  parks 
and  sublime  mountains.  Coal,  iron,  silver,  copper,  petro- 
leum, building-stone,  timber,  and  medicinal  springs  abound. 
It  is  traversed  by  the  Arkansas  River  and  by  a  branch  of 
the  Denver  and  Rio  Grande  R.  R.    Cap.  Canon  City.    Pop. 

Fremont,  the  south-westernmost  county  of  Iowa. 
Area,  500  square  miles.  Its  soil  is  fertile.  Grain,  cattle, 
and  lumber  are  the  chief  products.  The  surface  is  some- 
what broken,  but  contains  much  prairie.  The  county  is 
traversed  by  the  Kansas  City  St.  Joseph  and  Cunneil  Blufl's 
and  a  branch  of  the  Burlington  and  Missouri  River  R.  Rs. 
Cap.  Sidney.     Pop.  11,174. 

Fremont,  tp.  of  Ouachita  co.,  Ark.     Pop.  242. 

Fremont,  tp.  of  Santa  Clara  co.,  Cal.     Pop.  201S. 

Fremont,  tp.  of  Yolo  co.,  Cal.     Pop.  91. 

Fremont,  tp.  of  Lake  co..  111.,  contains  Fremont  Centre 
P.  0.     Pop.  1015. 

Fremont,  tp.  and  post-v.  of  Steuben  co.,  lud.,  on  the 
Fort  AVavne  Jackson  and  Saginaw  R.  R.,  50  miles  N.  of 
Fort  Wayne.     Pop.  of  v.  392 :  of  tp.  962. 

Fremont,  tp.  nf  Benton  co.,  la.     Pop.  046. 

Fremont,  tp.  of  Bremer  co.,  la.     Pup.  613. 

Fremont,  tp.  of  Buchanan  co.,  la.     Pop.  554. 

Fremont,  tp.  of  Butler  co.,  la.     Pop.  655. 

Fremont,  tp.  of  Cedar  co.,  la.     Pop.  1160. 

Fremont,  tp.  of  Clarke  co.,  la.     Pop.  484. 

Fremont,  tp.  of  Fayette  co..  la.     Pop.  499. 

Fremont,  tp.  of  Hamilton  co.,  la.     Pop.  390. 

Fremont,  tp.  of  Johnson  co.,  la.     Pop.  965. 

Fremont,  post-v.  of  Mahaska  co.,  la. 

Fremont,  tp.  of  Page  co.,  la.     Pop.  307. 

Fremont,  tp.  of  Winneshiek  co.,  la.     Pop.  601. 

Fremont,  post-tp.  of  Lyon  co.,  Kan.     Pop.  549. 

Fremont,  tp.  of  Isabella  co.,  Mich.     Pop.  342. 

Fremont,  tp.  of  Saginaw  co..  Mich.     Pop.  170. 

Fremont,  tp.  of  Sanilac  co.,  Mich.     Pop.  640. 

Fremont,  tp,  of  Tuscola  co.,  Mich.     Pop.  664. 

Fremont,  tp.  of  Winona  co.,  Minn.     Po]).  1006. 

Fremont,  city,  cap.  of  Dodge  co..  Neb.,  on  the  Union 
Pacific  R.  R..  at  the  junction  of  the  Sioux  City  and  Pacific 
and  the  Fremont  Elkhorn  and  Missouri  Valley  R.  Rs.,  45 
miles  W.  of  Omaha.  It  has  a  court-house,  a  manufactory, 
2  steam-mills,  2  newspa|ters.  1  national  and  1  private  bank, 
5  churches,  and  a  fine  hotel.  There  is  a  splendid  bridge 
over  the  Platte  near  the  town.  Pop.  1195  ;  of  Fremont  tp. 
1703.  Fred.  Nve,  Ed.  "Tkibcse." 

Fremont,  post-tp.  of  Rockingham  co.,  N.  II.,  30 
miles  S.  E.  of  Concord,  has  manufactures  of  carriages, 
boxes,  luml>er,  etc.     Pop.  527. 

Fremont,  tp.  of  Steuben  co.,  N.  Y.     Pop.  1119. 

Fremont,  tp.  of  Sullivan  co.,  N.  Y..  has  manufactures 
of  leather  and  lumber.  It  contains  numerous  lakes  and 
streams.     Pop.  2218. 

Fremont,  post-v.  of  Wayne  co.,  N.  C.  on  the  Wil- 
mington and  Weldnn  R.  R.,  11  miles  N.  of  Gold.^boro'.  has 

2  large  lumber-mills,  a  school,  2  churches,  a  weekly  news- 
paper, cotton-gtns,  grist-mills,  a  large  wool-carding  estab- 
lishment, 5  benevolent  societies,  several  stores,  and  a  rap- 
idly increasing  population.  It  has  a  good  trade  in  cotton, 
lumber,  and  naval  stores,  and  there  is  a  mineral  spring  in 
the  vicinity. 

E.  R.  Ellis,  Ed.  "Free-Will  Baptist  Advocate." 
Fremont,  a  v.  of  German  tp.,  Clark  co.,  0.  Pop.  218. 
Fremont,  city,  the  county-seat  of  Sandusky  eo.,  0.. 
on  Sandusky  River  and  on  the  Lake  Shore  and  Michigan 
Southern  R^  R.,  30  miles  E.  of  Toledo.  It  is  the  terminus 
of  the  Lake  Erie  and  Louisville  R.  R.  It  contains  the 
county  buildings.  1  national  and  1  private  bank.  2  hotels, 

3  weekly  newspapers,  7  churches,  and  manufactures   of 
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cars,  engines,  boilers,  sash,  doors,  blinds,  tube,  staves, 
and  barrels,  and  other  wares.  The  late  Sardis  Burchard 
gave  two  valuable  tracts  of  hind  to  the  city  for  parks,  and 
presentfrd  $jO,(IOO  for  a  public  library.  The  city  has  also 
pureliasfd  the  Fort  StL'phun.-^on  property,  thu*  scene  of 
Cro<:han's  victory,  as  a  jHiblic  park,  on  which  the  library 
buildinj;  will  bo  erected.  The  public  schools  have  a  high 
reputation.     Pop.  6-lo6. 

A.  11.  Balsley,  Ed.  and  Prop.  "  Jouunal." 

Frrmont,  tp.  of  Waupacca  cc.  Wis.     Pop.  651. 

Frrrnont  (Junx  CiiAnLF.s).  b.  in  Savannah,  Ga.,  Jan. 
21,  IM.'i.  Jlis  father  was  a  French  immij^rant.  He  re- 
ceived a  K""<1  education,  thouf,'h  left  an  orphan  wlien  four 
years  olil,  and  when  seventeen  years  old  graduated  at 
Charleston  College.  S.C;  taught  mathematics;  turned  his 
attention  to  engineering,  and  was  recommemied  to  the  gov- 
ernment to  be  employeil  in  tho  Mi-^sissippi  survey.  He 
afterwards  served  at  Washington  in  constructing  maps  of 
that  region.  Having  received  the  commission  of  a  lieu- 
tenant of  engineers,  ho  proposed  to  the  war  department  to 
penetrate  the  Ilucky  Mountain  region.  His  jdan  was  ap- 
proved, and  in  1812  ho  explored  the  South  Pass.  Soon 
after  he  planned  a  new  expedition  to  Oregon.  Ho  ap- 
proaclied  the  mountains  by  a  new  route,  examined  the  re- 
gion S.  of  the  .South  Pass,  turned  aside  to  tlie  (Jrent  Salt 
Lake,  and  connected  his  exploration  with  that  of  Wilkes's 
expedition.  He  also  conducted  another  party,  which  dis- 
covered new  and  grand  features  in  Alta  California,  the  great 
basin  calleil  by  his  name,  tho  Sierra  Nevada,  the  San  Joa- 
quin and  Sacramento  valleys,  and  determined  much  of  the 
geogra])hy  of  the  far  western  regions.  In  1S4,)  he  was 
again  on  the  road  to  tho  Pacific  to  examine  in  detail  tho 
Pacilic  slope — a  journey  which  resulted  in  giving  many 
new  facts  of  importance  to  the  world,  and  indeed  gave 
California  to  the  U.  S.  After  the  conquest  of  Upper  Cali- 
fornia, in  which  he  bore  a  conspicuous  part,  he  was  in- 
volved in  a  quarrel  between  two  other  officers,  and  was  de- 
prived of  his  commission  by  sentence  of  a  court-martial. 
The  President  offered  to  reinstate  him,  but  he  declined.  He 
retrieved  his  honor  by  tho  survey  of  a  route  for  a  great 
road  from  the  Mississippi  to  San  Francisco;  pierced  the 
hitherto  unknown  country  of  the  Apaches;  defeated  or  ter- 
rified the  hostile  savages;  and  in  100  days  after  leaving 
Santa  F6  stood  by  tho  Sacramento:  was  gent  as  one  of  tho 
first  U.  S.  Senators  from  California,  serving  1840-51.  Ho 
was  in  IHTjO  tho  first  Republican  candidate  for  President, 
in  opposition  to  Mr.  Buchanan,  the  Democratic  candidate, 
and  though  he  received  a  large  vote  (114  electoral  votes  to 
174  for  Buchanan  and  S  for  Fillmore)  he  was  defeated.  In 
lH(lI-r.2  he  served  in  the  I'nion  army  as  a  major-general, 
ancl  by  the  Cleveland  convention  of  18G1  was  again  nomi- 
nated for  President,  but  soon  withdrew  his  name  from  the 
candidacy.  He  has  since  the  war  been  much  occupied  in 
forwarding  tlio  intercuts  of  a  Southern  trans-continental 
railroad.  (See  Oirtiniiitn/  »/  CinKji*:Hf,  by  Chahi.ms  Lan- 
MAN.)  He  was  made  governor  of  Arizona  Territory.  Juno 
12,  1S7S.  A.  H.  Stkphkns. 

Fremont'  Cen'tre,  post-v.  of  Newaygo  co.,  Mich.,  on 
the  Muskegon  and  Big  Kapids  U.  R.,  and  10  miles  N.  E. 
of  Newaygo.  It  has  a  church,  a  school,  a  weekly  news- 
paper, .'{  lumber  anr|  shingle  mills,  a  chair-factory,  a  atave- 
niill,  a  tannery,  and  several  stores.  It  is  in  a  fertile  region, 
abounding  in  pine  ami  hard-woo<l  timber.  Fremont 
Luke,  just  S.  of  tho  town,  is  a  j)leasant  summer  resort. 
Pi,ATT  A  Matthkws,  Prns.  "Timks," 

Fr^my  (EnMoNii),  b.  at  Versailles  in  ISM;  studied 
eheniistry  under  (iay-Lussac  :  was  appointed  jirofessor  in 
tlie  .Museum  of  Natural  History,  Paris,  in  ls;)0,  at  the 
Ecole  Polylcchniqno  in  1857;  and  wrote,  among  other 
works,  Trtit'ir  ilr  Clnmir  qfuifafe,  aiia/t/tirjttr,  ini/nxtricffc 
ct  (iif,!r»/e  (7  vols.,  IS02-C5). 

French,  county  in  the  N.  N,  E.  of  Dakota,  Area.  172ft 
square  miles.  It  contains  the  W.  part  of  DeviPs  Lake,  and 
has  s:ilt  deposits. 

French,  tp.  of  Adams  co.,  Incl.     Pop.  K21. 

French  (Ar«rsTt's  C),  a  native  of  New  Hampshire, 
was  dhnriited  at  Harvard  College;  became  a  lawyer  of  Il- 
linois, a  law  prof,  of  McKendrio  College,  and  %vas  gov,  of 
Illinois  lSt(i-53,      1>.  at  Lebanon,  III.,  Sept.  4,  1804, 

French  (Bkvjamiv  F.),  b.  in  Richmond,  Va..  .Tune  R, 
1700;  reeeivrd  a  chis^ieal  and  legal  education;  nuthor  of 
poems  iind  nupers  in  perioilicals,  anrl  became  a  pbmterand 
merchant  ot  Louisiana.  Published  Jfior/mp/n'ru  Aitinirnnn 
(1825),  Mt-mnh-H  nf  Kminnxt  FvHUflc  Wriin-H  (IK27),  ///»- 
torituif  CoZ/rrtiuiiH  uf  /.tun'nifiuft  (Ift-lft  irtf.),  //in/on/  it/'  tfie 
Innt     Trnifv.    in    t/ir    ^^    S.    (1858),    /fiMtnn'rfi/   AinmU,  nni\ 

other  works.  Was  a  liberal  benefactor  of  tho  Fisk  Froe 
Library  in  Now  Orleans,  and  oftorwarde  rcniovod  to  Now 
York. 


French  (Mrs.  L.  Virginia), b.  on  the  Eastern  Shore  of 
Virginia  in  1S.'J0,  was  a  Miss  Smith;  was  educated  in 
Pennsylvani.i,  and  in  1848  became,  with  her  sister,  a 
teacher  of  Memphis,  Tenn.,  where  she  wrote  much  nnclcr 
the  name  of  *'  L'lnconnue."  In  1852  she  became  connect- 
ed with  the  Sfiithrnt  LfflUi*  U»fik  of  New  Orlenns.  In 
ISj.'i  she  was  married  to  Mr.  J.  H.  French  of  Me.Minnville, 
Tenn.,  and  was  for  a  time  editor  of  the  Crusader^  Atlanta, 
(Ja.  Among  her  works  are  Wti>>l -  WlnHprm,  poems  (IS5G), 
IztdfiLro,  a  tragedy,  and  Lcffcinin  of  the  South. 

French  (William  IIknrv).  b.  at  Baltimore,  Md.,  Jan- 
Ki,  1815;  graduated  at  West  Point  July  1,  18.'17:  entered 
tho  army  as  second  lieutenant  of  artillery;  served  in  the 
Seminole  war  in  Florida,  and  on  the  Canada  border  dur- 
ing the  disturbances  lS.'i7-38.  During  the  war  with  Mex- 
ico he  served  on  the  staff  of  Gen.  Patterson  and  as  aide 
to  (ten.  Pierce,  being  engaged  at  the  siege  of  Vera  Cruz. 
the  battles  of  Contreras  and  Churubuseo,  and  the  cn])ture 
of  the  city  of  Mexico;  served  against  the  Seminole  In- 
dians in  Florida  1850-52,  and  on  garrison  and  frontier 
duty  till  ISC'l,  when  he  was  at  Fort  Duncan.  Tex.,  which 
post  he  abandoned  and  transferred  his  command  to  Key 
West,  Fla.  Apjjointed  a  brigadier-general  in  Sept.,  ISOl, 
he  served  in  the  Army  of  the  Potomiic  during  the  ]*enin- 
sular  campaign  in  Virginia — at  Yorktown,  the  battles  of 
Fair  Oaks.  (Jaines's  Mill,  Peach  Orchard,  Savage  Station, 
Malvern  Hill,  etc.;  in  the  Maryland  campaign  he  was 
engaged  at  the  battle  of  Antietam.  Sept.,  18(52;  appointed 
a  major-general  of  volunteers  Nov.,  1802;  he  served  in 
the  Rappahannock  campaign  in  the  battles  of  Fredericks- 
burg, Dec.  IS02,  and  Chanccllorsville.  May,  18(j:{;  com- 
manded ;Jd  army  corps  from  July,  I^Ct'i,  to  May,  1864, 
when  he  was  mustered  out  of  the  volunteer  service.  Served 
on  the  Pacific  coast  from  18(15  to  1872.  in  command  of 
2d  Artillery,  (ien.  French  has  jiassed  througli  the  suc- 
cessive grades  to  that  of  lieutenant-colonel,  he  being  at 
present  (1875)  lieutenant-colonel  of  the  2d  U.  S.  Artillery, 
and  in  command  at  Fort  McHenry,  Md. 

Gkouge  C.  Simmons. 

French  Ber'ries,  the  name  given  by  dyers  to  the  dried 
berries  of  various  species  of  Rhumuns  or  buckthorn,  which 
arc  brought  from  the  Mediterranean  countries,  and  produce 
a  very  bright  but  not  very  permanent  yellow  dye.  They 
arc  also  called  Persian  and  Avignon  berries.  (Sec  Persian 
Behkiks.) 

French  Broad  Riv'er  rises  in  Henderson  co.,  N.  C, 
near  the  Blue  Ridge,  flows  N.  W.  into  Tennessee,  receives 
the  Xolichueky,  turns  S.  W.,  and  joins  the  Holston  (now 
called  Tennessee)  3  miles  above  Knoxville.  There  is  de- 
lightful scenery  along  its  banks.  It  is  navigable  30  miles  to 
Danrlridge  by  steamboats.     It  is  some  200  miles  in  length, 

French'buF)?,  post-v,,  cap.  of  Menifee  co.,  Ky.  It  is 
about  5(1  miles  F.  of  Lexington. 

French  Chalk,  a  variety  of  talc,  tlio  hydrated  silicate 
of  magnesia. 

French  Creek,  tp.  of  Edwards  co.,  111.     Pop.  1132. 

French  Creek,  post-tp.  of  Alhunakeo  co.,  la.     P.  791. 

French  Creek,  post-tp.  of  Chautauqua  co.,  N.  Y.,  in 
tho  south-westernmost  corner  of  tlie  State.     Pop.  1)73. 

French  Creek,  post-tp.  of  Mercer  co.,  Pa.    Pop.  999. 

French  Creek,  tp.  of  Venango  co..  Pa.     Poj).  1330. 

French  Horn,  a  nietallie  wind  instrument,  consisting 
oi"atuljc  wliiih  is  usually  convoluted,  so  as  to  make  it  nmro 
portable.  It  increases  in  diameter  from  the  mouth-piece 
to  tile  bell  or  flaring  open  extremity.  It  is  provided  with 
se\'eral  longer  or  shorter  mouth-pieues,  by  means  of  which 
the  key  is  varied,  and  the  whole  is  provided  ^vith  valves 
and  keys. 

French  Lake,  tp.  <.f  Wright  eo..  Minn.     Pop.  221. 

I'rench  Lan'(;nn;;c  and  Lit'craliire.  The  French, 
like  the-  lijilian.  Spanish,  and  other  Konmnic  langiniges,  is 
tlie  old  pnjoilar  Latin  in  a  modern  form.  It  has  been  de- 
velopi'd  in  KrnncM'  cdiietiy  through  Celtic  and  Teutonic  inllu- 
ences,  combined  with  those  <tf  climate  and  eomlilion. 

Critic. — Though  tho  ]trimitive  language  of  the  country 
was  the  Celtic,  it  was  aluKfst  entirely  supplnnted  by  tho 
Latin  in  consequence  of  the  Ronnin  e<m«iuest.  During  the 
centuries  of  abstdute  subjection  to  Rome  tho  native  dis- 
tinctions were  mostly  lost.  Aciopting  the  Roman  customs 
and  laws,  the  jieople  considered  themselves  Ronuins.  They 
spoke  only  tho  Latin  Umginige.  exeept  in  a  U'W  sections 
of  the  country,  where  the  Celtic  reliiined  its  independence, 
and  where  it  is  spoken  in  a  corrupt  lonn,  to  some  extent, 
even  at  the  present  day  ( particubirly  in  Brittany).  Though 
comparatively  few  Celtic  words  were  incorporated  in  the 
new  speech,  yet  the  inllneneo  of  raco  and  eharneter  upon 
the  i*atin  was  very  powerful,  and  was  espeeially  marked  m 
tho  pronunciation,   in   the   moditiontion  uf  the  sounds   ul 


334 


FRENCH   LANGUAGE  AND  LITERATURE. 


certain  letters^  or  in  the  introduction  of  new  sounds,  as  m,  ' 
if  e  mute,  and  the  liquids  /  and  ». 

Tentouic. — The  Teutonic  intiuenec  was  introduced  chiefly 
in  the  fifth  century,  through  the  invasion  of  the  country  by 
various  German  tribes— at  tirst  by  the  Burgundians  sind 
Goths  in  the  E.  and  S..  and  subsequently  by  the  Franks  in 
the  N.,  who,  under  their  youthful  leader  Clovis,  won  a  de- 
cisive victory  over  the  last  Roman  governor  of  Gaul  in 
A.  D.  486.  The  German  conquerors,  inferior  in  numbers 
and  in  civilization,  gradually  adopted  the  language  of  their 
subjects.  I'nable  to  discern  the  delicate  distinctions  of 
sound  which  gave  to  the  Latin  terminations  the  various 
shades  of  signification,  they  were  content  to  learn  one  or 
two  forms  of  a  word,  which  soon  became  the  representa- 
tives of  all.  The  Teutonic  influence  was  therefore  marked 
not  so  much  by  the  number  of  new  words  introduced  into 
the  vocabulary  {about  450,  relating  to  war,  hunting,  and 
the  feudal  relations),  as  by  the  modification  of  the  form  of 
the  Latin  words  by  abbreviation,  the  loss  of  terminations, 
the  contraction  of  syllables,  etc. 

Romance. — This  modification  of  the  spoken  Latin  had 
been  going  on  insensibly  nearly  400  years,  when  the  fact 
seems  to  have  been  recognized  that  the  language  of  the 
people  was  quite  distinct  from  the  writtt-n  Latin  which  was 
used  in  churches,  convents,  and  courts  of  justice.  There- 
fore, by  a  decree  of  the  Council  at  Tours  in  a.  d.  SL3,  the 
bishops  were  directed  to  translate  their  sermons  into  Ro- 
mance {Roman),  the  modified  Latin,  the  popular  speech. 
The  Frank  kings  and  their  principal  followers,  who  had 
continued  to  use  the  German,  were  f^ubsequently  obliged  to 
adopt  the  Romance,  and  after  the  final  division  of  Charle- 
magne's empire  German  was  restricted  to  Germany  and  the 
eastern  section  of  Gaul.  AVith  the  exception  of  a  fragment 
of  a  glossary  {Glosses  de  Reichenan)  written  about  a.  d. 
7I3S.  the  oldest  known  documents  of  the  Romance  are  the 
oath  of  Louis  the  German  and  that  of  the  army  of  Charles 
the  Bald  taken  at  Strasburg  in  S^2.  In  them  we  have  a 
sort  of  photograph  of  the  language  in  its  transition  state. 
For  two  centuries  the  transformation  went  on  rapidly,  the 
language  rising  to  new  life  as  society  entered  on  its  new 
relations  in  feudalism. 

Lnii'jiie  d'Oc  and  Lnngue  d'O'iL — The  northern  and 
southern  sections  of  the  country  being  practically  inde- 
pendent of  each  other,  and  characterized  by  different  con- 
ditions, the  various  dialects  of  each  assumed  a  form  and 
method  of  pronunciation  peculiar  to  itself.  Hence  arose 
in  the  ninth  and  tenth  centuries  the  recognition  of  two 
general  divisions  or  groups  of  dialects,  named,  from  the 
affirmative  adverb  in  each,  the  Laufjne  d'Oc  and  the  Laiiifue 
d'O'if.  The  former,  in  which  the  Teutonic  influence  was 
less  marked,  was  spoken  in  the  entire  section  S.  of  the  river 
Loire.  It  became  more  and  more  distinct  from  the  latter, 
and  developed  rapidly  under  the  favoring  circumstances 
of  climate,  condition,  and  culture  till  in  the  eleventh  cen- 
tury it  began  to  be  employed  in  Provencal  poetry.  For 
the  next  200  years  its  harmonious  musical  character,  as 
displayed  in  the  songs  of  the  Troubadours,  which  were 
sung  in  all  the  principal  courts  of  Europe,  rendered  it 
extremely  and  almost  universally  popular.  This  popularity 
declined  in  the  latter  part  of  the  thirteenth  century,  and 
in  consequence  of  the  political  subjugation  of  the  people 
the  language  soon  came  to  be  regarded  only  as  a  dialect  or 
patois,  which  is  still  spoken  in  some  of  the  departments  of 
Southern  France.  The  Lmufne  d'O'il  was  spoken  in  the 
provinces  of  the  X.  and  E.  It  was  considerably  modified 
by  the  Normans,  who  made  conquests  and  settlements 
under  Rollo  the  Dane  in  912.  Adopting  the  language  of 
the  country,  they  introduced  a  few  new  terms  relating 
particularly  to  the  sea,  and  quickened  it  with  new  life  by 
kindling  a  lively  imagination  with  the  mythology  of  the 
I)anes,  the  wonderful  stories  of  ilwarfs  and  giants,  of  genii 
and  fairies.  This  language  was  not  uniform,  like  that  of 
the  8.,  but  existed  as  distinct  dialei-ts.  with  some  litera- 
ture, particularly  in  the  independent  provinces  of  Nor- 
mandy, Picardy,  Burgundy,  and  the  Isle  of  France.  The 
dialect  of  the  latter,  occupying  a  central  position,  modified 
somewhat  by  the  other  three,  soon  took  the  pre-emineuee. 
owing  to  the  political  supremacy  of  Paris.  As  the 
monarchy  supplanted  the  feudal  hierarchy,  and  Paris  be- 
came the  capital  not  of  the  Isle  of  France  alone,  but  of 
the  otherprovinces,  its  language  was  also  gradually  adopted 
by  writers  in  all  sections  of  the  country,  and  the  other 
dialects  sank  to  the  condition  of  patois,  traces  of  which 
still  exist  in  the  common  speech  of  the  uneducated.  Though 
recognized  as  the  French  language  probably  as  early  as  the 
eleventh  century,  it  did  not  become  widely  known  in  Europe 
till  after  the  conquest  of  Constantinopie  (1204).  It  then 
gained  great  popularity,  and  was  employed  by  several  foreign 
writers.  In  it  Dante's  teacher.  Brunette  Latini,  wrote  his 
Tremr,  giving  as  one  reason,  "  perche  la  parlatura  francesoa 
e  pill  diiettevole  e  piilcomuna  che  tutti  li  altri  liuguaggi." 


Old  French. — During  the  twelfth,  thirteenth,  and  early 
part  of  the  fourteenth  centuries  the  language  existed  in  a 
form  now  called  Old  French,  which  was  intermediate  be- 
tween the  synthetic  Latin  and  the  analytic  French.  It 
retained  two  forms  of  case,  the  nominative  and  accusative, 
the  latter  representing  all  shades  of  the  objective  idea. 
Following  the  Latin  usage,  the  letter  »  was  the  sign  of  the 
subject  in  the  singular  and  of  the  object  in  the  plural 
number. 

Example.      Singidar.  Plural. 

iSubject,      ajtiis,  murs;    ami,  mur. 
Object,        ami,  mur ;       amis,  murs. 

After  the  fourteenth  century  these  distinctions  of  case 
were  lost,  and  the  objective  form  alone  was  used  in  each 
number.  Many  other  Latin  iorms  also  disappeared,  and 
the  language  began  to  assume  those  characteristics  which 
are  peculiar  to  modern  French.  During  these  centuries 
(twelfth  to  fifteenth)  many  Greek  and  some  Oriental  words 
were  introduced,  particularly  in  writings  on  philosophy 
and  medicine.  But  all  learned  and  scientific  terms  ad- 
mitted later  than  the  eleventh  century  do  not  generally 
conform  strictly  to  the  laws  of  formation  which  obtain  in 
the  Old  French. 

Modern  French. — With  the  fifteenth  century  commenced 
the  formation  of  the  classic  and  modern  French.  Very 
marked  changes  were  effected  in  grammatical  forms,  in 
orthography,  and  in  syntax.  The  language  became  more 
analytic.  It  was  more  simple  and  less  like  the  Latin.  In 
the  sixteenth  century  the  Italian  influence  was  quite  marked, 
and  many  Italian  and  some  Spanish  words  were  introduced. 
These  additions  were  richer  in  simple  and  comic  than  in 
noble  and  serious  terms. 

During  the  previous  centuries  of  formation  and  growth 
the  French  had  been  generally  regarded  as  suited  only  to 
the  common  people,  while  the  Latin  was  employed  at  court 
and  by  the  educated  classes  generally,  both  in  conversation 
and  in  literature.  But  with  the  accession  of  Francis  I. 
(lol5)  a  very  decided  improvement  was  efl"ected.  Ho 
adopted  the  French  at  court,  prohibited  the  use  of  Latin 
at  the  public  tribunals,  and  by  royal  decree  recognized  the 
French  as  the  national  language.  Thenceforth  it  received 
the  attention  of  the  great  and  learned.  The  transformation 
which  had  been  wrought  in  the  fourteenth  and  fifteenth 
centuries  had  caused  the  old  literature  to  be  neglected  and 
forgotten,  and  had  thus  left  the  language  exposed  to  greater 
modification  through  foreign  influence.  But  Marot  and 
Malherbc.  Amyot  and  Montaigne,  did  much  to  increase  its 
vigor,  to  purify  and  enrich  its  form.  Rabelais  gave  it  sup- 
pleness and  vivacity.  Calvin  firmness  and  precision.  The 
French  Academy  exerted  its  authority,  and  under  its  aus- 
pices, aided  by  the  pens  of  Voiture  and  Balzac,  Corneille 
and  Descartes,  the  rules  and  standards  of  pure  French  be- 
came established.  This  language,  forcible  and  elegant  in 
Pascal,  copious  and  free  in  La  Bruyere,  harmonious  and 
noble  in  Ft'-nelon.  majestic  and  sublime  in  Bossuet. reached 
its  maturity  and  comparative  perfection  in  the  latter  half 
of  the  seventeenth  century.  In  the  eighteenth  century, 
though  considered  fixed  in  regard  to  correctness  of  form 
and  perfection  of  style,  the  language  gained  somewhat  in 
copiousness  and  variety.  Under  the  fiery  trials  and  terri- 
ble struggles  of  the  Revolution  it  found  new  energy  of  ex- 
pression, while  during  the  present  century  a  large  number 
of  words  have  been  introduced  from  England,  Germany, 
and  other  sources.  There  have  also  been  some  modifica- 
tions of  orthography,  but  the  structure  of  the  sentence,  the 
syntax,  the  general  form  and  character  of  the  language, 
have  remained  unchanged. 

Grammntlcol  Choiufes. — Like  the  other  Romanic  lan- 
guages, the  French  has  lost  the  Latin  system  of  declension, 
and  supplied  its  place  by  the  use  of  prepositions.  The 
article  has  been  introduced  (derived  from  the  demonstra- 
tive pronoun  ilfe.  illntn,  etc.).  With  three  exceptions,  com- 
parison is  expressed  hy  the  adverbs  ^j/ks  and  moins  (plts 
and  mints),  followed  by  the  conjunction  gue  (qrAM).  In  the 
conjugation  of  verbs  new  compound  tenses  have  been  added, 
some  personal  endings  have  been  dropped,  the  passive  voice 
has  been  lost,  and  its  place  supplied  by  the  past  participle, 
combined  with  the  forms  of  the  verb  etre  (ksse).  In  place 
of  the  Latin  adverbial  endings  e  and  ter.  we  find  a  new 
form,  the  Latin  ablative  mente,  as  sincerement  (sincera 
MENTE^,  with  a  sincere  mind  (or  manner),  sincerely. 

Chaiufes  of  Form. ^The  form  of  the  Latin  has  undergone 
more  striking  changes  in  French  than  in  any  other  Romanic 
language,  owing  to  a  more  marked  difference  in  climate, 
race,  and  primitive  idiom.  The  Latin  word  is  uniformly 
abbreviated,  but  its  radical  element  is  generally  preserved. 
These  changes,  through  a  tendency  to  secure  greater  ease  in 
pronunciation  by  assimilating,  softening,  adding,  omitting, 
and  transposing  letters,  have  been  brought  about  by  a 
gradual  process  of  transition,  extending  a  thousand  years 
through  Merovingian  Latin  and  Old  French  to  its  modern 
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form;  as  (L.)  ADRipAnE,  (M.  L.)  auripare,  (M.  L.)  arri- 

DARE,  (F.)  arriver;  (L.)  TIRBARE.  (0.  F. )  tanery  (0.  F.) 
trnver,  {F.)tronver:  (L.)  spatcla,  (M.  L.)  ispatula.  espat- 
ULA,  (0.  F.)  eapatla,  espaile,  egpnnte,  (F.)  fpnnte;  the  last 
appearing  for  the  first  time  officially  iu  the  M  cd.  of  tho 
Dictiiinnnive  tie  I' Acmiemie  in  1740. 

Art-ent. — The  accented  syllable  of  the  Latin  is  uniformly 
the  last  effective  syllable  of  the  French  word.  The  excep- 
tions are  "learned  wurds"  of  modern  introduction.  Ex- 
amples, AUTIClM.l  H,  firdch;  MOKTALEM,  morttl;  SEUITIONEM, 
aiditinii;   VK MiU.y.My /refe,  fnu/ift . 

Vowft. — All  vowels,  which  follow  the  accent  in  Latin, 
disappear  in  French,  or  pass  into  the  mute  c/  as  tastare, 

chniitfir;  RORAM,  heitre;  tabi'LAM,  tahte;  VIRTUTEM,  verttt. 
When  two  or  more  syllables  precede  tho  accent,  the  nearest, 
if  short,  <renerally  disappears;  otherwise,  the  vowels  are 
retained,  though  sometimes  changed  :  as  mositatem, /*'>h//^; 
TESTAMENTTM,  tcttunieiit;  VESTiMKSTiM,  vftfiunit.  Tho  ac- 
cented Latin  vowels  quite  uniformly  undergo  tho  following 
changes:  (<i)  whc-n  short,  they  pass  into  diphthongs,  a,  e, 
I,  o,  ti  becoming  respectively  nt  for  e),  t>,  ol,  en,  ntt,  as  AMD, 
(time;    FERt'M.    fier;     NIGRUM,    iiotr;    NOVKM,    lien/;     Lt'PlJM, 

hup;  (b)  when  long  by  nature  or  increment,  a,  e,  o  become 
e  {ie  or  ni)y  of  {oT  i).  cti;  but  i  and  i:  remain  un(;hanged  ; 
aa  NAStUf,  tiez;  legem,  l<n';  souh,  smf;  AMHM'M,  nmi; 
MURUM,  mnr;  (c)  when  long  by  position,  i  and  ir  become  e 
and  Oft  (or  '»},  while  a,  e,  o  remain  unchanged;  as  firmtm, 
/erme:  SURDUM,  sourd/  ARBOREM,  arbre;  TERRAU,  terre; 
CORPUS,  corpn. 

C'tnioiiiiiitH. — The  ])errautation  of  consonants  is  limited 
to  those  of  the  same  class  or  group  (as  labials,  liquids,  etc.)* 
the  strong  passing  to  the  weak,  anrl  tho  weak  intt-rchange- 
able.  Thus  »  and  v  are  interchangeable,  but  never  become 
p,  though  p  may  become  b  or  r,  while  p  and  v  both  may 
become /■;  as  iiauere,  avoir;  vervbcbm,  brcbia;  ruTpLUH, 
double;  RIPAM,  rive;  CAPUT,  chef;  virEM,  foijc.  L  and  R 
are  interchangeable,  m  becomes  »,  and  n  may  become  t  or  r,* 

as  AT.TARE,  ttntrf:  I'LMUM,  orme;  REM,  rien  ;  OUDIVEM,  ojv/re. 
T  ami  D  are  interchangeable,  andr  may  become  «;  as  tunc, 
done;  viRiDEM,  rtrt;  RATIONEM,  raison.  C  sometimes  be- 
comes >f  orj-.'  when  initial  before  A,  ch;  and  when  followed 
by  T,  it  forms,  like  i,  a  diphthong  with  the  preceding  vowel ; 
as  PLACKRE,  ;;/«/«//•;  y(\cv.\\,r(>i.r;  fAMlTM,  rfiantp;  FACTUM, 
fait,  (}  ancl  ni  become /;  as  gaudere.  /ok/;-;  diurnum, 
Jour,  Q  (or  i)v]  may  become  c;  as  quark,  car;  quinque, 
cinq.  There  are  some  exceptions  to  the  general  phonetic 
laws,  hut  they  are  mostly  due  to  early  corruptions  in  the 
popular  Latin  or  to  some  accidental  causes  not  fully  under- 
stood. 

Ck(iracteri»ticM. — Tho  chief  characteristics  of  the  French 
language  are  precision  and  perspicuity  :  **  What  is  not  clear 
is  not  French."  Hence  its  almost  uniform  use  in  diplomacy 
since  it  was  first  employed  at  the  conferences  of  Ninu'guen 
in  1()7S.  For  the  last  200  years  it  has  to  a  great  extent 
taken  the  place  of  the  Tiiitin  as  the  language  of  intercom- 
munication among  scholars  and  scientific  men.  As  tho  ex- 
ponent of  tho  character,  habits,  and  tastes  of  those  who 
nave  formed  it,  the  language  reveals  a  natirm  remarkable 
for  vivacity,  sociability,  business  capacities,  and  scientific 
attainments. 

Liter  ATt;RE. — French  literature  undoubtedly  commenced 
in  the  eleventh  century,  but  no  existing  works  have  a  date 
prior  to  tho  twelfth  century.  The  earliest  ctunposers.  called 
Trouviircs,  were  generally  men  of  little  education.  Having 
no  acquaintance  with  tho  literature  of  liorne  or  (Jreece, 
they  sung  in  an  original  artless  sl^yle  the  sentiments  and 
noble  deeds  of  Chrlstiiui  and  feudal  heroes.  As  the  poetry 
develr)ped  under  the  hands  of  the  monks  and  others  with 
the  advance  of  learning,  it  assumed  a  narrative  or  epio 
form,  depicting  tho  serious  and  thoughtful  character  of  the 
people,  in  striking  contrast  with  the  lyric  poetry  of  tho 
Troubadours  in  the  iSouth,  which  was  lively  and  emotionnl. 

('fniiitntm  d>-  (I'tHtcM. — Among  the  early  poems  of  tho 
TrouviVes  were  the  Cbniminm  */*■  (}rnfeH — songs  eelel)rating 
the  most  illustrirtus  deeds  of  noble  warriors.  These  have 
been  groujirtl  in  three  cycles,  tho  first  relating  to  Charle- 
nmiTTie  and  his  paladini;  the  seconrl,  to  King  Arthur  and 
the  Knight-*  r.f  the  Roun.l  Table;  the  third.  t<.  Alexander 
and  the  heroes  of  ancient  lime.  Of  the  first  cycle,  the  ear- 
liest and  most  important  is  the  Chnunon  </,■  /{„fniiil.  which 
describes,  in  about  HHUl  verHes,  the  betrayal  an<l  defeat  of 
Kolanri  and  his  braves  in  the  valley  of  Ronooveaux,  and 
the  vengeance  which  was  infliett>d  upon  the  victors  by 
Charlemagne.  In  this  poem  the  emperor  is  always  tri- 
umphant and  invini'ible,  but  in  later  pocrns  he  is  repre- 
Fcnteil  as  weak  ami  cowardly  in  aefiou,  though  l)old  in 
words,  imlieatini;  the  decline  of  royally  and  the  inerensing 
power  and  popularity  of  feudnlisni.  These  historie»-le- 
gendary  ]ioems  were  written  in  verneH  of  ten  syllablcH  eneh, 
arranged  in  nionorhyrne  stim/iis  of  unequiil  length.  Tho 
cycle  of  Arthur  ww"  founded   upon  t'eltic  h't^erid-,  and  wii'* 


written  in  verses  of  eight  syllables.     The  principal  poems 

were  those  of  Merlin,  "the  enchanter."  of  Lancelot  of  (he 

Lake,  of  Perceval,  and  the  search  of  the  Holy  (i raal.     The 

RnmnH  de  liritt  (I1.j6)  was  a  fabulous  history  of  the  kings 

of  Britain  from  the  capture  of  Troy  to  fiSy  a.  d.     It  was 

I  partly  a  translation  of  an  earlier  work,  and  was  written 

in  verse  by  Robert  Wace,    who  wrote  also  the  litnmtn  de 

,  Hmi,  a  long  history  of  the  dukes  of  Normandy.     In  the 

[  third  cycle  the  heroes  of  Greece   bear  the  impress  of  the 

I  character,  habits,  and  chivalric  sentiments  of  the  Middle 

I   Ages.      The  principal  jtocin.  Afe.rtnidre  fr  (trnnd,  was  writ- 

I  ten  in  verses  of  twelve  syllables  (hcucc  the  name  '*  Alex- 

!  andrino  verse  *'). 

I  Tho  Fnblinux  were  short  poetical  tales — some  moral, 
most  satirical  an'i  witty,  presenting  the  comic  side  of  life 
and  character.  They  were  numerous  and  popular,  and 
form  an  important  part  of  the  early  literature.  Though 
mostly  anonymous,  the  names  of  several  poets  who  have 
rendered  them  in  verse  are  known,  of  whom  one  of  tho 
ablest  was  Ilutebcuf. 

Affefforical  nud  Didactic  Pocms. — .\mongthe  most  noted 
productions  of  the  feudal  peri<Ml  were  the  Rnmaude  Hftiard 
and  the  H<»uan  de  la  Hone.  Both  works  were  remarkably 
popular,  and  foretokened  the  decline  of  feuilalism.  They 
were  a  satire  on  the  n^^f^  in  which  might  prevailed  over 
right,  and  cunning  and  fraud  supplanted  bravery  and  in- 
tegrity. The  former  existed  in  several  branches,  forming 
"more  than  SO.lKlO  verses."  The  characters  were  all  ani- 
mals, but  the  tricks  by  which  the  fox  beguiles  and  dupes 
his  enemy  and  victim,  the  wolf,  together  with  characteristic 
moral  allusions,  give  a  vivid  picture  of  tlie  spirit  and  tend- 
ency of  those  times  in  regard  to  tho  institutions  then  ex- 
isting. The  R'jinan  de  fa  Ro»r,  a  learned  but  somewhat 
tedious  poem  {of  more  than  22,00(1  verses),  was  written, 
with  an  interval  of  forty  years,  by  (iuiliaume  de  Lorris  (d. 
about  12(J0)  and  Jehan"de  Meung  {d.  near  1:^20).  I'nder 
the  figure  of  a  dream  the  former  produced  an  allegory  of 
love — the  latter  a  "sort  of  encyclopaedia." 

Lifrir  /'oelrif. — The  earliest  lyric  poet  of  any  note  was  Count 
Thibaut  of  Champagne  ( 120I-.");i),  who  imitated  the  Trcuiba- 
dours,  but  relieved  their  monotony  by  the  introduction  of 
Northern  vigor  and  wit.  liasselin  {<I.  about  141S)  wrote 
comic  songs  celebrating  the  praises  of  wine.  Charles  of 
OrK-ans,  a  royal  poet  (l.'iOl-l  ir)5),  sang  in  beautiful  verses 
the  praises  of  chivalry  as  it  shone  in  its  bright  glory  before 
disappearing  on  the  rise  of  new  manners  at  the  ilawn  of 
modern  civilization.  Villon,  the  type  of  the  Parisian  |»opu- 
lace  otjiis  time,  with  all  its  beauties  and  deformities,  was  a 
bad  man  but  an  excellent  jioet.  His  <diief  work.  /-*■  (t'rnud 
TeMtaineut,  in  connection  with  the  pathos  and  beauty  of 
many  minor  pieces,  secured  for  him,  in  the  opinion  of  Roi- 
lean,  the  first  place  among  the  c)ld  French  poets. 

I/intort/. — The  first  imjiortant  work  in  prose  literature 
was  the  //iMtoire  de  la  eonrfiiete  de  CiDHifauliiU'plr,  by  Ville- 
hardouin  (about  llfiT-lSl.'i).  It  was  a  simple  story  of 
events  described  by  a  man  who  particijiated  in  them,  and 
who  simply  related  what  he  had  seen  and  heard.  In  the 
M/iiiidreH  (a  life  of  Saint  Louis).  Sire  de  .loinvillc  (122.')- 
1317),  tho  model  of  the  feudal  banui,  delineates  with  more 
freedom  his  own  personal  impressions,  as  well  as  the  life 
of*  the  most  pious  king  "  ancl  the  exphdts  of  the  last  Cru- 
sade. Froissart  ( IIJ.'iT-l  41  0  |  gives  in  his  Chrimitpn  h  a  vivid 
picture  of  chivalry  in  its  grandeur  and  in  its  tleeline.  This 
llerodotus  of  his  age.  a  faithful  searclier  after  truth  and  an 
artless  story-teller,  travelled  over  Europe,  anil  daily  regis- 
tered what  he  saw  and  heanl.  His  descriptions  are  s<une- 
titnes  Iloiru'ric.  but  his  history  reveiils  an  utter  lack  of 
unity  and  a  strange  complieati<ui  (d"  chronohtgy.  With 
Conimines  (MI;i-lnO!))  we  see  the  dawn  (tf  history  in  its 
modern  and  pliilosophical  sense.  In  his  MhiudreH  (a  his- 
tory of  Louis  XT.  and  Charles  VIII.)  lie  presents  not  nu^ro 
chronicles,  but  the  causes  of  events  and  their  results.  A  de- 
picfer  of  character,  ho  manifested  also  a  p<ditical  wisilom 
far  In  advance  of  his  age.  In  this  connection  hhonld  bo 
noticed  also  Christine  de  Pisan  ( l.'UWt-l  120).  cimsi.lered  a 
Cieero  in  eloquence,  a  Cato  in  wisdom;  Alain  Charlier 
(iasri-14.'»8).  "father  of  Frencli  elr.i|uence,"  author  of 
Qundriloqe  fnvertif,  a  work  remarkable  for  political  influ- 
ence antl  literary  beauty  ;  nnd  .lean  (Jerson  |  i::(t;i-M2lO. 
whose  claims  to  the  iiulhorship  of  the  lmitati*n%  of  Chrim 
are  by  many  eonsideretl  superior  to  ihono  of  Thomas  il 
Kemp  is. 

Dramn, — The  early  dramotio  writings  {mynt^ret)  boro  a 
religious  character.  The  stibiccts  were  biblical,  and  the 
actors  and  scenery  were  conneelcti  with  the  Church.  The 
first  company,  organized  in  Ml>2,  called  "  La  Fralernite  de 
la  Passiiui,"  represented  the  entire  life  of  Christ  in  a  mys- 
tery-play consislinK  of  (17.000  versen.  cmidoying  eighty-six 
actors,  and  occupying  several  weeks  in  liie  representation. 
j  Not  long  after,  a  company  of  lawyers'  clerks  (La  Rasoehe) 
!   began  to  represent  the  ni'Tiililiis.  alle;;orii'ul  subjecls.    l'"rtnti 
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their  secular  profession  being  under  less  restraint,  they 
reprc?cntefl  farces  and  amusing  scenes  from  common  life, 
and  thus  originated  modern  comedy.  A  third  company, 
whose  sole  object  was  fun  and  ridicule,  carried  their  plays 
to  Fuch  an  extreme  of  personal  satire,  license,  and  abuse 
that  all  their  dramatic  representations  were  prohibited 
under  severe  penalties  in  ir)40. 

The  early  literature  was  in  its  most  flourishing  condition 
in  the  thirteenth  century.  Its  glory  and  influence  were 
not  limited  to  France,  hut  extended  throughout  Catholic 
and  feudal  Knrope.  French  works  were  everywhere  read, 
translated,  and  imitated;  and  their  influence  may  still  be 
traced  in  the  literature  of  Italy,  Spain,  England,  and  Ger- 
many. In  the  fourteenth  and  tifteenth  centuries  the  insti- 
tutirms  of  the  country  were  changing — the  ideas  of  the 
people,  and  even  their  language,  undergoing  modifications. 
In  this  transition  from  the  old  which  was  declining  to  the 
new  which  was  forming  there  was  not  favorable  field  for 
literature,  and  only  a  few  works  were  produced  worthy  of 
notice. 

The  Renainnance. — While  France  had  thus  lost  her  lit- 
erary pre-eminence,  Italy  and  Spain  had  entered  upon  a 
brilliant  career  under  the  influences  which  folloi^ed  the 
revival  of  ancient  art  and  learning,  the  study  of  the  Greek 
and  Roman  classics.  The  literature  of  those  countries,  re- 
acting upon  that  of  France,  opened  a  new  period  in  French 
literature,  the  Renaissance  of  the  sixteenth  century.  Some 
writers  like  Ronsard  (1524-85),  and  Du  Bellay  (1524-80). 
chief  of  the  *'  Pleiad."  strove  to  give  the  native  speech  a 
clasi^ic  form  and  character  by  too  closely  imitating  the 
Italian  style,  introducing  new  forms  from  the  Latin,  and 
even  adopting  Greek  and  Roman  customs.  This  tendency 
to  a  style  that  was  unnatural  was  somewhat  counteracted 
by  the  writings  of  Marot  (1405-1544),  the  leading  poet  of 
the  century.  He  endeavored  to  enrich  and  purify  the 
popular  dialect — to  bring  it  and  the  language  of  scholars 
into  «me  harmonious  idiom.  His  translation  of  the  Psalms 
has  been  highly  esteemed  by  the  French  Protestants,  while 
his  secular  pieces — odes,  epigrams,  epistles,  .and  fables- 
are  characterized  by  a  lively  humor  and  elegance  of  ex- 
pression. Amyot  (1513-93)  exerted  a  similar  influence  in 
prose  by  the  pure  and  classic  stylo  of  his  translations,  espe- 
cially of  Phitarch.  The  best  history  of  the  times  was  writ- 
ten in  Latin  by  De  Thou  (lo5S-ir»I71.  Brantome  (1527- 
1614)  and  others  wrote  valuable  yfi'moires.  The  Heptam^- 
ron  of  Margaret  of  Navarre  (1492-1549)  and  the  XnnreUeB 
of  Despericrs  (d.  1544)  took  the  place  of  the  old  /fibliaiix 
in  popular  esteem.  Bodin  (1530-98)  gained  a  great  repu- 
tation by  his  treatise  De  hi  RepuhlSqn^,  but  the  most  im- 
portant work  in  polities  was  the  celebrated  Snt'tre  M^in'ppec. 
This  century  was  especially  an  age  of  inquiry  and  discus- 
sion. The  dogmas  and  customs  of  the  preceding  age  were 
criticised,  and  new  systems,  intellectual,  social,  and  re- 
ligious, were  proposed.  Rabelais  (14S3-1553),  *■  the  great 
jester  of  France,"  in  his  Vie  de  Garfjantua  et  de  Pantafjrnel, 
satirized  almost  everything  his  age  accepted  in  a  style  that 
was  coarse,  licentious,  and  ])rofane,  though  inspired  per- 
haps with  a  true  spirit  of  reform.  Montaigne  (1533-92) 
in  his  Ensais  became  the  founder  of  a  new  branch  of  litera- 
ture. He  studied  man  himself,  and  sought  to  answer  the 
question  Que  sais-Jc  ?  His  work  is  interesting  and  instruc- 
tive, but  his  philosophy  has  a  skeptical  tendency.  Calvin 
(1509-84  )  as  a  Reformer  brought  the  disconnected  doctrines 
of  the  Protestaats  into  a  complete  system.  His  fiintitution 
de  In  religion  Ckretienue  and  his  wonderful  influence  in  that 
age  secured  for  him  the  title  of  **one  of  the  fathers  of  the 
French  language." 

At  the  beginning  of  the  seventeenth  century,  Malherbe 
(1556-162S),  "the  tyrant  of  words  and  syllables,"  the 
creator  of  a  new  taste  in  literature,  wrote  poetry  more  re- 
markable for  beauty  of  language  and  grace  of  expression 
than  for  originality  of  thought.  His  rival,  Regnier  (1573- 
1613),  gained  quite  a  reputation  as  a  satirist.  The  Lettrea 
of  Balzac  (1588-1654)  and  Voiture  (159S-1648)  were  val- 
uable as  the  expression  of  society.  During  the  early  part 
of  this  century  Spanish  influence  was  strongly  marked,  but 
comparatively  few  works  were  written  worthy  of  special 
notice.  Autliors  were  mostly  connected  with  the  literary 
circle  of  the  Hotel  de  Rambouillet,  or  wrote  under  the 
patronage  of  Richelieu. 

Af/e  of  Louin  XIV. — The  period  occupied  by  the  life  and 
reign  of  Louis  XIV.  (163S-1715)  was  so  remarkable  in 
every  department  of  literature  and  art  as  to  have  secured 
a  place  among  the  great  epochs  of  the  world,  like  that  of 
Pericles  in  Greece  and  of  Augustus  in  Rome.  It  was  es- 
sentially a  religious  age.  The  forms  of  religion  were  ob- 
served and  honored,  and  the  literature  was  pervaded  with 
a  Christian  spirit  which  inspired  some  of  its  noblest  monu- 
ments. At  thf  same  time  the  masterpieces  of  the  Greek  and 
Roinnn  mind  were  studied  and  imitated,  while  the  absolute 
will  of  the  king  had  great  influence  in  directing  and  con- 


trolling the  most  important  movements  of  the  age.  Thus, 
French  literature  again  attained  that  supremacy  in  Europe 
which  it  had  held  in  the  twelfth  and  thirteenth  centuries, 
but  from  causes  and  merits  which  were  quite  unlike.  In 
the  early  time  it  was  through  its  originality,  its  perfect  and 
harmonious  expression  of  the  sentiments,  beliefs,  and  man- 
ners of  that  age :  in  the  later,  it  was  its  perfect  form,  its 
elegant  style,  and,  soon  after,  the  boldness  of  its  philoso- 
phy, which  gave  it  almost  universal  favor. 

In  Philosophy  the  highest  place  belongs  to  Descartes,  who 
had  just  drawn  (1637)  the  attention  of  the  world  to  his 
Disrours  de  la  Methode.  ''the  first  masterpiece  of  modern 
French  prose."  Throwing  oflT  the  shackles  of  routine  and 
of  past  ages,  he  opened  with  wonderful  genius  a  new  field, 
and  developed  a  system  which  was  almost  universally 
adopted  by  the  great  philosophers  of  that  and  the  succeed- 
ing century.  Pascal  followed  with  his  Lettres  prnrinciales 
and  Penseea  —  the  former  full  of  vigor,  the  latter  deep,  but 
disconnected  and  incomplete.  Walebranche  met  with  ex- 
traordinary success  in  his  Recherchr  de  In  VSrite,  and  aimed 
to  harmonize  philosophy  with  religion  in  his  Meditations 
ckretieuues  et  meinphifitiqnes. 

In  Poetn/,  Corneille  rose  from  the  intrigues  and  forces 
of  his  contemporaries  to  the  heights  of  the  classic  drama. 
In  his  Cid,  Cinna.  Lea  Horaces,  and  Polifeucte  he  portrayed 
in  elevated  style  the  noblest  elements  of  character  —  love, 
honor,  patriotism,  and  religion  —  and  thus  secured  the  title 
of  CorneiUe  h  ffrand,  the  father  of  modern  tragedy.  Close 
beside  him  in  importance  (and  so  close  that  his  countrymen 
have  never  decided  which  was  foremost)  stood  Racine  with 
his  Andromnque,  Phvdre,  Iphitjenie,  Esther,  and  Athnlie, 
portraying  the  more  tender  emotions  of  the  heart.  Inferior 
perhaps  to  Corneille  in  grandeur  of  thought,  he  was  superior 
in  the  beauty  and  elegance  of  his  style.  Molit-re.  a  poet 
and  an  actor,  a  master  in  comedy,  with  no  rival  but  Shak- 
speare,  wrote  a  great  variety  of  plays,  of  which  the  most 
perfect  are  the  yfiinnthrope,  Tnrtujfe,  and  Let  Femmes 
sorcrtiifps,  though  less  humurous  ihixn  L'Avnre,  /,f  lioiirgeoia 
tjcnti/hnmme.  iwid  Le  Mnlndr  imnf/iitnire.  La  Fontaine,  the 
"inimitable/'  produced  a  great  number  oi' /ahhs.  many  of 
which  form  a  perfect  drama  in  miniature.  Boileau,  the 
severe  critic,  urote  L'Art pn/tiqiie,  also  Ep'itrea,  Sntiree,  and 
Le  Liitrin — works  characterized  by  practical  common  sense 
and  tending  to  elevate  the  popular  taste. 

Eloquence  was  confined  to  the  pulpit,  which  alone  off'ered 
a  free  field  for  oratorical  talent.  There  Bossuet.  Bourda- 
loue.  Massillon.  Flcchier.  and  Fcnelon  won  great  honor  by 
their  sermons  and  funeral  orations.  Fenelon  wrote  also 
numerous  other  works,  and  rendered  his  name  immortal  by 
producing  the  Aveutures  de  Telemtxque,  a  classic  story,  a 
model  of  style  and  of  morals. 

In  Hiatory,  Bossuet  wrote  the  Hiatoire  dea  rnriationa 
den  E'/h'aea  proteatnntes,  a  masterly  polemic  treatise,  and 
the  eloquent  Diarmirn  aur  rhi»t(>ire  unirerscUc.  Fleury  gave 
a  candid  account  of  Christianity  in  his  Hiatoire  ecrlHias- 
//^Kf,  and  Cardinal  de  Retz  described  the  wars  of  the  Fronde 
in  his  Mcmoirea.  The  unrivalled  Lettrea  of  Mailame  de 
Sevignfi  gave  a  vivid  picture  of  the  court,  of  society,  and 
of  the  times,  while  a  similar  view  was  given  in  another 
manner  by  Mme.  de  La  Fayette  in  her  Znide  and  Princeaae 
de  Cleves — works  remarkable  for  simplicity,  truth,  and  good 
taste. 

In  Morala,  La  Rochefoucauld  wrote  the  Maximea.  which 
are  disconnerted.  and  relate  chiefly  to  self-love  as  a  motive 
of  action.  La  Bruyere  in  his  Cnmcterea  sought  to  promote 
true  reform  by  separating  what  is  true  and  noble  from  the 
weak  and  vain. 

Belonging  partly  to  this  period  and  also  to  the  succeed- 
ing. Le  Sage  should  be  noticed  for  his  comedies,  the  best 
of  which  is  Tnrcnret,  and  for  his  popular  romance  GH  Blna, 
a  true  picture  of  manners.  Fontenclle  established  his  fame 
by  his  Dialoques  dea  morta  and  Eutretiena  sur  la  phiralite 
det  mondea.  Marmontel  was  best  known  as  the  aiithor  of 
Jie/iaaire  and  Lea  /iK-a*.  though  his  Mcmoirea  and  EUmcnta 
de  In  h'tfcratiirc  are  instructive  and  interesting.  The  Me- 
?nnirca  of  St. -Simon  and  the  Hiatoire  ancienne  of  RoUin  were 
noted  for  originality  and  good  judgment. 

The  eighteenth  century  presented  a  striking  contrast  to 
the  preceding  both  in  character  and  literature.  It  was  an 
age  of  skepticism  and  revolt  against  accepted  doctrines  and 
established  usages.  TTriters,  occupied  with  social  and  po- 
litical reforms,  neglected  poetry,  and  sought  the  practical 
rather  than  the  ideal.  In  this  ago  Voltaire  was  chief,  exer- 
cising a  controlling  influence  upon  the  thought  of  his  time, 
not  only  in  France  but  in  all  Europe.  A  voluminous  rather 
than  a  profound  writer,  he  worked  in  almost  every  depart- 
ment of  literature.  His  best  works  arp  the  Henriade.  an 
epic  poem,  Hiatoire  de  Chnrlea  Xfl.,  Eaani  sur  les  7na?ura 
ft  I'esprit  dea  nntiona.  and  fisicrle  dc  Lnnii  XIV.  Montes- 
quieu wrote  the  Lcftrct  Peranuea,  sparkling  with  wit  and 
brilliant  in  style,  in  which  religion  and  philosophy,  the 
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laws  and  customs  of  society,  were  made  the  objects  of  the 
finest  pleasiintry.  But  genius  nilher  th:in  wit  was  displayed 
in  his  Conaidt-rutiona  sur  la  grandeur  ct  la  dtcadence  dea 
liomaina,  a  work  of  sound  lofijic,  of  profound  and  compre- 
hensive thought,  llis  Enprit  dtt  I, n't,  wliich  is  said  to  have 
restored  the  lost  charters  of  the  hnniiia  nice,  excrtcil  a  wide 
political  influence.  J.  J.  Kousseau  assumed  the  role  of  re- 
former. Though  actin-;  the  part  of  a  cynic  ratlier  than  a 
Christian  inoralist,  he  advanced  new  and  valuable  ideas  on 
education  in  L' Emile,  and  in  his  Cnittrut  aorial  propounded 
jM.ditical  theories  on  the  rights  of  man  which  produced  their 
fruit  in  the  Revolution  of  17S0.  His  Xonvrflc  Ilclu'iae,  a, 
romance  of  the  passions,  contains  pomo  grand  descriptions, 
but  is  often  exaggerated  in  style  and  fatso  in  theory.  His 
('on/csaiimti,  interesting  thongh  sad,  reveal  an  immoral  life 
and  an  unsound  philosophy.  IJut  all  his  works  are  remark- 
able for  eloquence,  for  brilliancy  of  stylo,  and  for  individ- 
uality of  thought.  Buifon  in  his  Jliatoirc  tiatin'clle  under- 
took to  describe  the  universe  in  its  full  extent  and  in  detail, 
lie  reduced  disconnected  facts  to  a  system,  and  formed  a 
science  which,  with  some  modiOcations,  is  still  received. 
Ills  stylo  is  beautiful  and  grand.  In  sumo  of  his  descrip- 
tions of  the  greatness  and  littleness  of  man  and  nature  his 
language  is  sublime.  After  these  four  loaders  may  bo  noticed 
Brrnar<iin  "Ic  Sf.-Pierrr.a  great  lover  of  naturt*  and  virtue, 
who  unfuMi'il  in  his  Ktndca  dc  la  Nature  nnd  U-irmoriivs 
the  laws  of  the  world  under  a  paternal  watchful  Providence, 
and  wrote  Paid,  ct  Virfflniej  a  literary  gem  in  style  and 
sentiment ;  AndrC-  Ch6nier,  lover  of  antique  genius,  reveal- 
ing its  modest  beauties  in  more  modern  style;  Delillo, cele- 
brated for  his  translations;  Mirabeiiu,  whoso  orations  were 
of  remarkable  force  and  power;  Bcaumarchais,  who  dis- 
played the  talent  of  a  satirist,  moralist,  and  comic  writer 
in  his  yffinoucH^  he  liarbicr  de  Seciltc,  and  Lr  luariayc  de 
I-'if/aro;  La  l[ari)0,  the  critic  and  drauiatist;  Lt-bruii,  the 
lyric  pftet ;  Condillac,  the  metaphysician;  and  I>iderot,  the 
materialit^t,  a  prolitic  writer  on  all  subjects,  and  author,  in 
connection  with  D'Alembert,  of  the  famous  Kuri/rlop^dic. 
Ilelvctius  in  his  work  />c  VEnprit,  Baron  d'llolbach  in  his 
SifniPine  de  la  Xatitrr,  and  Lumettrie  in  his  L'/iuinme  Ma- 
chine, all  manifi-'sted  a  spirit  extremely  hostile  to  religion. 

In  the  nineteenth  century  literature  assumed  a  new — or 
at  least  a  greatly  modified — form,  corresponding  to  the  new 
jiolitical  anci  social  condition  under  whicli  it  flourished.  The 
influence  of  English  and  German  literature  was  also  mani- 
fest in  a  stylo  more  froe  and  vigorous.  The  classic  models 
of  the  seventeenth  century  were  set  aside,  and  new  models 
created,  ilrawn  from  nature  and  fnjrn  man  emancipated  and 
animated  with  real  Christian  sentiment.  The  principles 
which  had  been  shaken  in  the  preceding  age  were  re-estab- 
lished on  a  new  basis.  Chief  in  this  literary  reform  was 
Chateaubriand.  Kojoeting  the  impiety  of  Voltaire,  purify- 
ing the  principles  of  Rousseau,  he  sought  in  his  (n'nie  dn 
(J/iriatianisinr  to  bring  men  back  to  faith  by  portraying  the 
benefits  of  Christianity  with  such  a  wealth  of  brilliant  im- 
agery and  poetic  beauty  as  to  win  affection,  while  his  .\far- 
tip-ca  revealed  the  superiority  of  Christian  to  pagan  morals 
and  life.  Scarcely  le.ss  was  the  influence  exerted  by  Mad- 
ame de  Stael  with  her  popular  romance  Corinue  and  her 
philosophical  treatise  Dr  I' Allemaijnr,,  revealing  the  forms 
of  Gt'rman  thought  and  manners,  and  inspiring  lovo  for  all 
that  is  beautiful  and  gooil. 

flomanticista. — During  the  Restoration  tho  literary  re- 
form reached  its  extreme  development  in  rtniuiut!vi><ni,  tho 
complete  emancipation  of  literature  from  conventional 
rules — the  recognition  of  that  which  is  beautiful  in  itself, 
without  regard  to  the  usages  and  models  of  the  past. 
Among  the  most  ])rominent  in  this  movement  were  \'ietor 
Hugo  ami  Alexandre  iJumas,  who,  after  a  severe  strugglo 
with  the  classicists,  secured  tho  acceptance  of  such  works 
as  Hvrnani,  Marion  Drtnrmc,  and  Henri  IlL,  in  which 
may  bo  traced  tho  influence  of  Shakspeare  and  Schiller, 
though  the  imitation  was  by  no  means  a  true  resemblunce. 
Thoy  were  assistoil  in  this  work  by  Alfred  de  \'igny,  auflmr 
of  Cinq-Mara,  Alfred  de  Mussct,  tho  humorist,  and  the  liro- 
thors  Besehamps.  As  lyric  poets  those  authors  pnidutM-d 
works  more  rich  an<l  varied  than  tho  lyric  p<ietry  of  Trancu 
coul'l  jircviously  bojist ;  bnt,  giving  unlimited  sway  to  in- 
stinct and  fancy,  tlu-y  sometimes  degenerated  into  license, 
and  tho  results  were  unequal  and  incomplete.  But  of  all 
I'rench  poets,  Lamartino  possessed  tho  must  s<nil,  ami  dis- 
jilayed  it  in  the  most  perfi'et  poetry.  Mis  Mi'ditatiunn  pn- 
/■tif/iitH  and  /f'iriti'inirii  po^tit/inH  rt  rclit/itntPM,  written  with 
a  marvellous  power  of  description  in  a  style  gl()wing  and 
picturcs(|ue,  were  cdevating  in  sentiment  and  extremely 
popular.  Whilo  tho  poetry  of  Ijamartine  charmed  the  im- 
agination, tho  f'/ianaona  o^  B^'raiiger  ilelighted  the  senses. 
Dolicato  in  sentiment,  witty,  |irac(icnl,  and  patrir»tic,  tlioy 
reached  tho  popular  heart,  and  rendered  their  author  pre- 
eminently the  natiunal  poet.  Delavigno  gained  a  good 
reputation  with  his  Mcna/'nicniirii,  in  which  he  gave  a  ])Octic 
\n.,.  II.  -:'J 


i  expression  to  the  current  of  popular  thought  and  feeling. 
I  As  dramatists,  Andrieux,  A.  JJumas,  0.  FeuiUef,  Victor 
I  Hugo,  J.  Sandeau,  and  £.  Scribe  have  won  distinction. 

In   romance  tho  most  successful   writers  have  been  V. 
;   Hugo,  ,\.  I>umas,  George  Sand  (Madame  Dudevant),  Eu- 
i  g«>no  Sue,  Balzac.  Jules  Sandeau,  F.  Soulie.  0.   Feuillet, 
I  and  Edmond  About.     Archaeology  and  Oriental  literature 
'  have  been  cultivated  by  Champollion,  Baron  de  Socy,  Ke- 
nan, and  Kemusat.     In  natural  history  and  mathematics 
I    Cuvicr  stands  prominent  with  his  great  work  on  the  h't'/nr 
I   animal,  also  St.-Hilairo,  the  zoologist,  and  Jussleu,  the  bot- 
I  anist,  Dufri-uoy  and  Klic  de  Beaumont,  the  geologists  and 
!  mineralogists,  Gay-Lussac,  tho  chemist,  Biot.  the  physicist, 
j   Arago,  the  physicist  and  astronomer,  and   Lagrange  and 
Laplace,    the    mathematicians.       In    political    science    De 
I  Tocquevilio  has  won  a  favorable  distinction  by  works  re- 
1  lating  to  American  institutions.    Nodicr,  a  royalist  in  p(d- 
ities,  was  a  charming  story-teller  and  a  learned  philolo- 
I  gist.     Constant,  a  Protestant  and  an  orator,  was  chief  of 
tho  liberal  school.     Courier,  also  a  liberal,  wrote  pamphlets 
of  great  force  with  classic  purity  in  style.     In  essays  and 
criticism  many  have  gained  great  distinction.     Among  the 
most  eminent  should  be  noticed  Ampere.  Gautier,  (firardin, 
.Tanin,  Renan,  Sto.-Beuve,  and  Taine.    In  philosophy,  Bo- 
nald,  Joseph  de  Maistrc,  and   Lamennais  opposed  the  un- 
christian teaching  of  tho  school  of  Voltaire  by  treating  of 
law,  duty,  and  (iod  as  supreme  and  absolute.      Koyer-Col- 
lard,  Cousin,  and  Jouffroy  sought  to  harmonixc  liberty  with 
law,  philosophy  with  religion,  by  propounding  an  eclectic 
philosophy  intermediate  betwoon  the   materialism  of  the 
eighteenth  century   ancl    the    absolutism   of    the   Catludic 
school,  and  thus  devoted  themselves  to  the  impartial  search 
for  truth  among  tho  doctrines  of  all  systems.     This  eclec- 
ticism of  Cousin  has  been  advocated  by  Jules  Simon,  while 
positivism  has  been  affirmed  by  Auguste  Comtc  in  his  Court 
de  pfiiloaophie  positive. 

Ifiatort/. — In  this  department  French  literature  is  par- 
ticularly rich  in  this  century.  Previously,  with  few  excep- 
tions, historical  works  had  been  bare  chronicles  or  learned 
memoirs,  seldom  combining  interest  with  truth.  But  in 
this  period  history  was  animated  with  the  new  life  that 
h,ad  been  revealed  in  poetry.  Of  the  phiUisophic  school 
tho  chief  is  Guizot,  revealing  in  his  Ilintoire  de.  la  Clritisn- 
tii>n  a  breadth  of  view,  an  accuracy  of  analysis,  and  a  ]ire- 
cision  of  statement  which  have  been  unsurpassed.  AVhilo 
Guizot  explains  tho  reason,  the  idea  of  history,  Do  Barante 
(of  the  descriptive  school)  paints  a  fine  jiicture,  almost  a 
romance,  in  his  IHstoire  des  dues  de  /lnurffojpie.  Augustiri 
Thierry  contributed  much  to  historical  study,  both  critical 
and  descriptive,  in  Lettrea  sur  rhiafoirc  tie  France  and  //m- 
toirc  de  la  conqnete  d' Aut/leterre  par  les  Xttrmatidn,  t\iQ  lat- 
ter being  especially  descriptive.  Villemain,  in  his  Cvnra 
de  litt{r<itnre  /rani;a{sc  and  Hiat^nre  de  Cromwell,  gave 
models  of  eloquence,  as  well  as  of  htstorieiil  composition, 
delicate  in  taste,  pure  in  style,  and  sound  in  criticism. 
Sismondi,  lacking  in  sentiment,  sometimes  too  severe  in 
criticism,  displays  a  wonderful  amount  of  learning  in  his 
I/iatoire  dea  Franeaia,  Hintuire  dea  Jlrpiihlifjiirs  ifnlieunrti. 
and  De  la  litttratnre  du  vtidi  de  I'Enrnpe.  Mielulet,  bold, 
brilliant,  imaginative,  learned,  in  his  Prrcia  dr  Vhiatuire 
vioderne  traces  the  prevailing  law  and  unfolds  the  results 
of  first  causes  in  a  stylo  poetic  and  attra'-tive,  but  some 
times  misleading.  Mignct,  in  his  Jii'nduli'in  /rant;aiar, 
presents  ideas  rather  than  men.  Sle.-Beuve  deserves  men- 
tion here  for  his  I/iHtnire  de  I'ort-  Roifal ;  Louis  Blanc,  for 
his  Hiatoire  de  la  /{/volution  /rauraiae:  and  Henri  Martin, 
for  his  //iatoire  de  France,  which  in  the  .'id  ed.,  niter  niori' 
than  thirty  years  of  labor  bestowed  upon  it,  is  the  ni"st 
complete  and  valuable  yet  produced.  Thiers,  eutlowed  wilh 
a  comprehensive  intellect  and  admirable  common  sense, 
quick  to  soe,  to  understand,  and  to  explain,  api)roprialing 
information  drawn  from  every  source,  rose  to  the  first  rank 
by  his  J/iafnire  dr  la  Herolntion  /rauraiae.  Though  his 
judgment  is  sometimes  warped  by  his  admiration  of  suc- 
cess, his  Ifiaioire  dn  Conanlat  et  de  l' Empire  is  a  master- 
piece in  comprchcnsivcDess  and  perspicuity,  in  sustain- 
ed interest,  and  in  grace  and  naturalness  of  style.  His 
speeches  from  the  tribune  in  the  Assembly  at  Versailles, 
by  their  vigor  of  style,  range  iif  thought,  and  imnressivp 
nesfl  of  appeal,  have  secured  for  him  the  first  rank  also  in 
statesmanship  an<l  oratory.  The  eslabli(*hinent  of  the  Re- 
public  will  doubtless  open  a  wider  field  for  onitury  ihmi 
has  hitherto  been  afforded.  The  t*peeches  of  L.uiis  Bbuic. 
(iambetta,  Ledru-IUdliii.  and  others  have  already  gained  a 
reputation  nearly  equal  to  that  of  Mlrabeuu. 

(Works  of  reference:  E.  LiXTitfe,  lliainirf  df  la  Inufjue 
franraiae  (2  vols.,  lSr)7);  l)ieti»nnairr  de  la  lan'jur  f,an- 
t;aiae  (1  vols.  Ho,  IST-M  :  G.  IVvillS,  (irammairr  dr  la  laiujnr 
franraiae  (1S71);  A.  BiiAi'lirr,  firamniaire  hiatoritjnr  dr  ht 
lauf/uc  fraiiraiar  ( ISflT)  and  Dietionnn'.re  ^tt/nndof/iqur 
(1808);  Dli:z,  Grammaii^c  rf«»  Lamjum  liomninea,  traduite 
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par  A.  Brachet,  G.  Paris,  ct  A.  Morel-Fatio  (1874); 
Pellissier,  La  langne  franqaise  (1866);  Geruzez,  His- 
toire  c/c  la  litferadire  /'rauraise  (2  vols.),  J^iftoire  Utteraire 
de  fa  France  (26  vols."  4to,  1S65-73) ;  A'lLi.EMAiN,  Cours  dc 
litteratnre  franraiae,  an  moyen  age  (2  vols.,  1859);  Bemo- 
GEOT  Histoire  de  In  litterature  franrnise  depnh  acs  on'gtJica 
ju3r/n   cl  nos  jours  (12th  ed.,  1871)j  La  Harpe,  Coura  de 

fitfertiture  (12  vols.,  1814).)  W.  L.  MoNTAGUE. 

French  Lick,  post-tp,  of  Orange  co.,  Ind.  French 
Lick  Springs  are  some  tn'elve  in  number,  and  are  situated 
in  a  delightful  valley,  9  miles  from  Georgia  Station  on 
the  Ohio  and  iMississippi  R.  R-  They  have  copious  saline 
sulphur  waters,  which  are  very  useful  in  a  wide  range  of 
diseases.     Pop.  1599. 

Frenchman's  Bay,  in  Hancock  ec,  Me.,  an  arm  of 
the  Atlantic  extending  inward  30  miles,  with  a  general 
width  of  some  10  miles.  Mt.  Desert  Island  lies  on  the  W. 
siile  of  its  entrance,  and  Schoodic  Point  on  the  E.  It  is 
deep,  free  from  ice  in  winter,  and  abounds  in  good  harbors. 
Lat.  41°  15'  N.,  Ion.  tj8°  25'  W. 

French  Polish,  a  solution  of  li  pounds  of  shell-Iac 
in  1  gallon  of  alcohol,  or  12  ounces  of  shell-lac,  2  ounces 
of  clemi,  3  ounces  of  copal  in  1  gallon  of  alcohol. 

French  Prophets,  Protestant  enthusiasts,  who  arose 
in  France,  principally  after  the  unfortunate  termination  of 
the  religious  wars  iu  the  Ccvennes.  (See  Camisauds.) 
They  were  originally  Huguenots,  and  were  for  the  most 
part  honest,  but  the  sufferings  they  had  endured  under 
persecution  had  e.xalted  their  minds  until  they  believed 
themselves  directly  inspired  of  God.  The  earliest  traces 
we  lintl  of  such  enthusiasts  in  Dauphiny  and  Vivarais  as 
far  back  as  1(588,  but  they  wore  few  in  number  until  the 
opening  of  the  eighteenth  century,  when  they  amounted 
to  many  thousands  of  both  se.xes.  They  believed  them- 
selves under  the  immediate  influence  of  the  Holy  Ghost, 
went  into  trances,  saw  visions,  and  were  by  the  populace 
generally  treated  with  superstitious  awe  and  veneration. 
About  1706  some  of  their  prophets  went  over  into  England 
and  Scotland,  and  rapidly  gained  converts  on  British  soil. 
They  were  even  joined  by  parties  of  some  influence.  They 
predicted  the  speedy  establishment  of  the  Messiah's  king- 
dom, and  pretended  to  possess  the  gift  of  tongues  and  the 
power  of  working  miracles.  Their  pretensions,  however, 
brought  on  their  overthrow. '  They  had  persisted  that  Dr. 
Earaes,  one  of  their  number  who  had  died,  could  be  raised 
from  the  dead,  and  failing  in  this  they  spcodily  declined  in 
influence  and  numbers.  Their  actions,  however,  left  a 
stigma  upon  all  Protestant  refugees  in  Great  Britain. 
(lScc  Hughson,  a  Copiona  Account  of  the  French  and  Eng- 
finh  Prophets,  etc.  (London,  1814);  Smeoley,  Hist.  He/. 
Rel.  in  France,  iii.  253  seq.)  The  sect  also  existed  in  Ger- 
many and  America,  and  from  this  sect  in  England  sprang 
the  Shakers  (which  see).  Jas.  H.  Worman. 

French  Purple,  a  beautiful  dye  obtained  from  lich- 
ens.    (See  Archil.) 

French  River,  in  Ontario,  Canada,  is  the  outlet  of 
Lake  Nipissing.and  flows  into  Georgian  Bay,  Lake  Huron; 
lat.  of  mouth,  45°  53'  N.,  Ion.  81°  5'  \Y.  Length,  55  miles. 
It  is  a  swift  stream,  whose  lower  course  looks  as  if  it  were 
cut  artificially  through  the  rocky  walls.  There  are  many 
rapids,  but  the  stream  is  the  channel  of  a  considerable  fur- 
trade. — Another  French  River  flows  into  James's  Bay 
through  the  estuary  of  the  Abbitibbe  lliver. 

French's  Creek,  tp.  of  Bladen  co.,  N.  0.     Pop.  1176. 

French'town,  tp.  of  Monroe  co.,  Mich.     Pop.  2115. 

Frenchtown,  post-b.  of  Hunterdon  co.,  N.  J.,  is  beau- 
tifully situated  on  the  Delaware  River  and  the  Belvidere 
division  of  the  Pennsylvania  R.  R.  It  has  a  national  bank, 
4  churches,  3  hotels,  a  number  of  stores,  and  2  weekly  news- 
papers. The  most  important  business  is  the  manufacture 
of  spokes,  hubs,  etc  There  are  also  manufactures  of  iron 
and  brass  castings,  regalias,  carriages,  sash  and  blinds,  dis- 
tilled liquors,  etc.    P.  912.    Chas.  S.  Joiner,  Ed.  "  Press." 

Freneau  (Philip),  b.  of  Huguenot  ancestry  at  New 
York  Jan.  2,  1752;  graduated  at  Princeton.  N.  J.,  in  1771, 
and  while  there  was  the  associate  of  James  Madison.  He 
went  upon  several  mercantile  voyages  to  the  West  Indies, 
in  one  of  which  he  was  taken  prisoner  by  the  British,  and 
suffered  much  during  his  consequent  imprisonment.  During 
the  Revolution  he  produced  much  prose  and  verse,  chiefly 
of  a  burlesque  character,  which  afforded  a  very  effective 
support  to  the  patriotic  cause.  He  was  editor  of  the  Daiit/ 
Adrcrtiscr,  New  York,  1791,  and  of  the  National  Gazette 
of  Philadelphia,  1791-93.  and  translating  clerk  for  Mr.  Jef- 
ferson, then  secretary  of  state.  Freneau  was  a  violent 
Anti-Federalist;  edited  in  1795  the  Jcrncy  Chronicle,  and 
in  1797  the  Time  Piece.  New  Y'ork.  after  which  he  again 
became  a  shipmaster.  He  published  four  volumes  of  poetry 
and  several  collections  of  letters  and  miscellanies.     He  led 


a  somewhat  irregular  life,  and  perished  in  a  snow-storm 
near  Freehold.  N.  J.,  Dec.  18,  1S32.  Some  of  his  poems 
have  very  considerable  merit. 

Frenta'ni,  an  ancient  race  of  Central  Italy,  Samnito 
in  blood,  but  not  in  name,  for  they  were  the  allies  of  Rome 
in  the  Samnite  wars;  lived  in  a  fertile  hilly  region  bounded 
E.  by  the  Adriatic  and  S.  by  the  river  Tifernus.  Long  the 
allies  of  Rome;  joined  (b.  c.  90)  in  the  Social  war,  and 
probably  were  enfranchised  with  the  other  Italians. 

Frfere  (Charles  Theodore),  a  French  painter,  b.  in 
Paris  in  1815  ;  was  a  pupil  of  Coignct  and  Roqueplan,  and 
made  his  first  public  a]>()carance  at  the  exhibition  of  1834. 
Two  years  later  he  went  to  Algeria,  traversed  the  desert, 
visited  the  lands  of  the  East,  and  was  at  the  taking  of  the 
city  of  Constantine  by  the  French  on  Oct.  13,  1837.  His 
pictures  mostly  represent  Eastern  scenes  and  manners, 
streets,  squares,  market-places,  bazaars,  cafes,  with  an  oc- 
casional reminiscence  of  military  life.  They  are  of  small 
size  and  elaborate  execution,  rich  and  harmonious  in  color, 
correct  in  drawing,  and  pleasing  in  tone.  The  artist  has 
been  twice  honored  with  the  medal  —  once  in  1848,  and 
again  in  1865.  0.  B.  Fhothingham. 

Frere  (Rt.  Hon.  Sir  Heniiy  Bartle  Edward),  K.  C.  B., 
G.  C.  S.  I.,  D.  C.  L.,  a  nej)hew  of  J.  II.  Frere,  b.  in 
1815  ;  was  educated  at  the  India  College,  Haileybury  ;  en- 
tered the  Bengal  civil  service  1S3.3;  became  resident  in 
Scinde  ISSO;  served  with  distinction  during  the  Indian 
mutiny  ;  was  governor  of  Bombay  1S02-G7  ;  was  sworn  of 
the  privy  council  1873;  president  of  the  Royal  Geographi- 
cal Society  187.'i-74;  negotiated  the  treaty  of  1873  with 
Zanzibar,  by  which  the  latter  power  agreed  to  co-opcrato 
in  efforts  to  suppress  the  slave-trade. 

Frere  (Rt.  Hon.  John  Hookham),  M.  A.,  b.  in  London 
May  21,  1709;  was  educated  at  Eton  and  Caius  College, 
Cambridge,  where  he  took  his  master's  degree  in  1795  ;  at 
once  entered  the  foreign  office;  was  in  Parliament  1790- 
1802;  under-secretary  of  state  for  foreign  affairs  1799; 
became  envoy  to  Portugal  1800;  envoy  to  Spain  1802-04; 
privy  councillor  1S04;  minister  to  Spain  L80S-09  ;  married 
the  countess  of  Erroll  1810  ;  removed  to  Malta  1821.  D. 
at  the  Pieta.  Malta,  Jan.  7,  1846.  He  was  a  poet  of  much 
merit,  and  one  of  the  founders  of  the  Qnnrterh/  Review  ; 
author  of  Kimj  Arthur  and  his  Round  Table  (1817,  under 
the  pseudonym  of  "  Whistlecraft  ") ;  published  Translations 
of  iSercral  Plays  of  Ariitophanes  (1840),    Theorjnia   Restitn- 

tu8  (1842),  and  other  writings,  mostly  humorous.  (See  his 
Works,  with  memoir,  1872.) 

Frere  (Pierre  EnoirARD),  a  French  painter  in  genre, 
b.  in  Paris  Jan.  10,  1819,  pursued  the  course  of  study 
at  the  Ecole  des  Beaux  Arts;  worked  in  the  studio  of  Paul 
Delaroche,  and  in  184,3  exhibited  his  first  picture  in  the 
Salon.  He  is  a  prolific  artist,  but  careful,  with  a  pure 
sentiment,  a  delicate  taste,  and  a  fine  pencil.  His  subjects 
are  chosen  from  humble  (frequently  from  domestic)  life, 
comprising  interiors  with  children,  chamber  scenes,  inci- 
dents of  labor  or  amusement,  graceful  idyls  of  common 
experience  in  great  variety,  the  feeling  sometimes  border- 
ing on  the  sentimental,  but  always  healthy  and  sweet. 
Numerous  examples  of  his  work  have  come  to  this  country, 
and  been  eagerly  bouglit.  The  lithographer  has  made  his 
best  pieces  familiar  to  all  frequenters  of  print-shops.  M. 
Frere  has  received  two  third-class  medals — in  1850  and 
1855 — and  a  second-class  medal  in  1852.  At  the  close  of 
the  exposition  of  1855  he  was  decorated  with  the  cross  of 
the  Legion  of  Honor.  0.  B.  Frothingham. 

Fre'richs  (Friedrioh  Theodor),  M.  D.,  b.  at  Aurich, 
Hanover,  Mar.  24,  1819:  graduated  at  Gottingen  and 
studied  at  the  leading  European  capitals;  became  an  ex- 
ceedingly popular  medical  lecturer  at  Giittingen  ;  went  in 
1851  to  Kiel  and  assumed  charge  of  the  ho.-pital;  became 
in  1852  professor  of  pathology  and  therapeutics  at  Brcslau 
and  director  of  the  school  of  clinical  medicine.  He  has 
since  removed  to  Berlin.  His  most  popular  and  valuable 
work  is  a  Practical  Treatise  on  Diseases  of  the  Liver,  which 
has  been  translated  into  English  and  French. 

Freron  (F^lte  Catherine),  b.  at  Quiniper,  France, 
1719;  was  educated  at  the  College  Louis-le-Grand,  Paris; 
left  the  Jesuits,  among  whom  he  was  a  professor,  in  1739, 
for  some  unknown  cause,  but  still  wore  the  garb  of  a  cleric. 
Disappointed  of  a  benefice,  he  entered  upon  the  life  of  a 
journalist.     His  periodical,  Lcttrea  dc  Mme.  la  Comtesae  dc 

(1746-49),  was  suppressed,  and  soon  reappeared  as 

Lettren  sur  quefqncs  ecrits  dn  ce  temps  (1749-54).  His  Annt'e 
Litterairc  (1754-76)  was  finally  supi)ressed  by  his  enemies, 
and  he  d.  of  chagrin  Mar.  10,  1776.  He  is  remembered  for 
his  lifelong  hostility  to  Voltaire  and  the  Encyclopedists, 
who  fully  returned  his  hatred:  for  his  zealous  champion- 
ship of  ecclesiastical  and  monarchical  ideas  ;  and  as  one  of 
the  founders  of  journalistic  criticism.    His  works  are  mostly 
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criticisms,  poems,  translations,  iind  papers  on  subjects  of 
no  permanent  interest ;  author  of  a  Hitttory  of'  Mary  Stuart 
(1742)  and  a  Ilhtori/  of  O'ermaui/  (1771). — Uis  son,  Ix)urs 
Stanislas  (1767-1802),  is  renicuibercd  as  a  bloodtbirsty 
Jacobin,  who  became  an  equally  cruel  rcaciioniHt. 

Fres'co  [It.  "  fresh  "],  or  Fresco-Painting,  a  term 
somewhat  vaguely  applied  to  different  methods  of  mural 
decoration  in  colors  or  in  vhiaroaciiro,  but  which,  strictly 
speaking,  belongs  only  to  paintings  executed  on  fresh  or 
moistened  plaster.     In   the  yo-called  buon  freaco,  or  true 
fresco,  mineral  colors,  mixed  with  water  or  lime-water,  are 
a]iplieJ  dire<*tly  to  the  smooth  wet  face  of  good  limo  mor- 
tar— the  last  very  thin  layer,  called  the  inOmaco,  being  of  a 
particularly  fine  quality — in   which  case  a  new  chemical 
combination  takes  place,  and  a  crystalline  surface  almost 
impervious  to  moisture  is  formed.     The  practice  of  stain- 
ing walls  with  colors  in  this  way  may  bo  traced  even  to 
Egypt  and  Greece,  but  it  is  srnucwhat  doubtful  whether  it 
was  ever  applied  to  works  of  high  art  tilt  towards  the  end 
of  the  fourteenth  century.     The  earliest  specimens  of  6iio)i 
fresco  are  probably  those  of  I*ielro  d'Orvieto  (continued  by 
Bcnozzo  Gozzuli)   in   the  Campo  Santo  at   Pisa,  although 
Fiirster  credits  the  evidence  that  Altichiero  and  Avanzo 
had  employed  this  process  earlier  at  Padua.     Albert  Ilg, 
in   the  notes  to  his  translation   of  Cennini,  declares  that 
buon  frenco  was  practised  even  in  the  Homan  period,  and 
occasionally  ever  ;?ince ;  that  it  was  known  in  Uyzantium; 
and  that  the  art  has  bei-n  handed  down  traditionally  in  the 
convents  of  Mount  Athos  to   the  jircsent  day.     However 
this  may  be.  the  works  of  Giotto  and  his  contemporaries, 
though  always  spoken  of  as  frescoes,  wore  not  executed  in 
this  way.     The  usual  method  of  painting  on  plastered  walls, 
in  his  time,  was  to  allow  the  planter  to  dry  thoroughly  and 
then  to  rc-wct  such  portions  of  it  as  the  artist  could  cover 
with  color  at  a  single  sitting.     This  is  called  by  later  Ital- 
ians /Vesco  aecco,  or  dry  fresfo.     Many  suppose  that  the  old 
Roman  frescoes  were  generally  executed  in  this  way,  but 
there  is  much  difference  of  opinion  on  the  subject.     Some 
of  them  are  certainly  in  tcmpffra,  and  others  in  cncau-Htic. 
(For  further  information  as  to  the  methods  employed  in 
producing  the  frescoes  of  Pompeii  and   Ilorculancum,  and 
for  interesting  chemical  experiments  upon  these  frescoes, 
see  OvERDErK's  l^vmpeii  (second  revised  od.,  ISGG),  vol.  i,, 
ch.  H.)     After  the  beginning  of  the  fifteenth  century  buon 
fresco,  or  painting  on  undried  plaster,  became  the  favorite 
art  of  the  greatest  Italian  masters,  and  Masaticio,  Manteg- 
na,  Demonias,  Glnrlandajo,  Francia,  Perugino,  Luini,  Fra 
Bartolommeo,    Raphael.    Michael    Angelo,    Correggio,    all 
gloried  in  it  and  became  glorious  through  it.     The  swift- 
ness of  execution  required  by  the  rapid  drying  of  the  mor- 
tar, the  impossibility  of  correcting  a  mistake  without  re- 
moving a  portion  of  the  plaster,  the  vast  spaces  to  bo  filled, 
at  once  demanded  and  permitted  the  exercise  of  the  high- 
est artistic  faculties  ;  and  Michael  Angelo  went  so  far  as  to 
declare  oil-painting  to  be  work  for  only  women   and  chil- 
dren.   One  obvious  advantage  of  fresco  over  oil-painting  is 
that,  from  the  absence  of  all  gloss  of  surface,  the  picture 
may  be  seen  equally  well  from  every  point  of  view  ;  another 
is  its  greater  durability  under  tlie  same  exposure.    The  sub- 
ject to  bo  represented  on  the  wall  was  first  drawn  and  shaded 
on  paper  backed  with  clorh;  this  cartoon,  as  it  was  eallcil, 
or  a  tracing  from  a  portion  of  it,  was  then   applied  to  tlio 
wall,  the  outlines  were  carefully  pricked  through  into  the 
wet  plaster,  and  a  fine  black  powder  being  blown  or  sifted 
into  the  perforated  lines,  a  distinct  (Irawing  was  left  behind. 
Old  cartctons  pierced  in  this  way  are  still  extant,  and  thn 
bla:k  dots  can  bo  detected  in  the  outlines  of  many  a  beau- 
tiful oM  fresco.     Careful   inspection   will    also  frequently 
show  where  the  work  of  one  day  is  joineil  to  tliiu  of  an- 
other, for  the  mason  was  obliged   to  lay  the  ])la3ter  from 
day  to  day  as  the  artist  covered  it.     To  name  the  great 
fresi'oes  of  Italy  would  bo  to  give  the  list  of  a  largo  pro- 
portion of  her  finest  pictures.     Those  of  Giotto  may  per- 
haps  bo  best  studied  at  Assisi  and    Padua— those  of  Fra 
Angelico,  at  Floreneo  and  Orvieto.      The  S.S.  Annunziata 
at  Florence  possesses  some  of  ,\ndrea  del  Sarto's  best  fres- 
coes— the   exquisite   Madonna  del  Sacoo   and  a  series  of 
pcones  from  the  life  of  Plulippo  Benizzi.     The  Camera  of 
San  Paolo  at  Parma  contains  surpassingly  beautiful  fres- 
coes by  Correggio,  not  to  speak  of  the  domes  of  San  (iio- 
vanni   and  of  the  cathedral,  onee  miracles  of  this  art  hy 
the  same  hand,  but  no\r  wellnigh  ruined  by  rain  and  damp- 
ness.    The  Sistine  Chapel  at  Rome  is  considered  by  many  [ 
as  Michael   Angelo's   crowning   work,  and   the  Slanze  of 
Raphael,   also    in    the   Vatican,    are   countcil    among   the 
noblest    efforts   of   that    splendid  genius.     Perhaps,   how- 
ever, no  artistic  production  has  ever  received  higher  praiso 
than  Leonardo  da  Vinci's  tait  Supprr  in  the  convent  of 
S'a.  Maria  delle  (Jnizia  in   Milan.      Unhappily,  Ibis  wi)n- 
derful  work,  though  possessing  all  the  freedom,  power,  nn'd 
grandeur  <>f  the  true  frcMen,  was  p!iiiif<'i!  in  oil.  nnd  confie. 


queotly  has  almost  entirely  perished.  For  the  same  reason 
tncro  is  little  to  bo  hoped  for  it  in  the  way  of  restoration 
by  the  newly-invented  process  which  has  been  applied  dur- 
ing the  present  year  ( 1S74)  to  the  old  water-color  frescoes 
of  Assisi,  and  which  is  said  to  have  given  them  almost  their 
original  brilliancy. 

The  objection  against  frescoes,  that  they  are  not  movable, 
is  a  serious  one,  but  where  time  can  be  allowed  for  the  teiii- 
ous  nrocess  they  may  be  transferred  from  the  wall  to  cloth. 
much  in  the  same  way  as  oil-pictures  are  removed  from  wood 
or  from  one  canvas  to  another.  Small  frescoes  in  expose  1 
places  are  frequently  sawed  out  of  the  wall  with  a  sufhcient 
thickness  of  the  plaster  to  keep  them  from  falling  in  pieces, 
ami  so  preserved.  This  art,  though  so  eminently  suited  (o 
brilliant  arehitecturai  decoration,  declined  after  the  age  of 
the  great  masters,  and  the  only  Italian  painters  who  have 
acquired  even  a  moderate  reputation  for  fresco  in  recent 
times  are  Benvenuti,  Ajipiaui,  and  Cammuccini.  (Sec  Krc- 
Li:a*s  iland-Iionk  of  Pdinting.)  In  Germany,  however, 
fresco  accco  has  been  lately  revived  in  a  novel  form  through 
the  invention,  by  Prof,  von  Fuchs,  of  a  solution  of  silica 
called  water-glass.  Repealed  applications  of  this  solution 
are  made  to  the  surface  of  the  best  well-dried  couinum 
mortar;  after  which  it  is  again  allowed  to  dry  thoroughly. 
The  whole  surface  is  then  rubbed  and  polished;  after  this 
it  is  twice  rewashed  with  the  water-glass,  and  once  more 
left  to  dry  completely.  Mineral  colors,  prepared  in  water, 
are  then  applied  for  the  decoration,  and  the  artist  can  cor- 
rect or  change  as  freely  as  if  working  in  oils  and  on  canvas. 
When  the  whole  is  finished  the  entire  surface  is  carcfullv 
sprinkled  over  with  the  solution,  after  which  the  j)ainting 
is  believed  to  be  secure  against  atmospheric  influence?. 
This  kind  of  fresco  is  called  stcreochromr,  nwl  niav  be  seen 
in  its  highest  perfection  in  Munich  and  Berlin,  where 
Kaulbach,  Overbeck,  Cornelius,  Schnorr,  and  other  great 
(Jerman  artists  have  exerted  their  best  powers.  The  late 
attempts  at  fresco  painting  in  England  and  America  (as. 
for  example,  in  the  Parliament  House  in  Lontlon  and  the 
Capitol  at  Washington)  have  been  k\<s  successful ;  the  same 
must  bo  said  of  recent  mural  painting  in  France.  (See 
OvEnBECK's  Pompeii  (Leipsic,  ISOti);  also  translations,  bv 
Al.nKitT  Ii.G,  of  Cennino  Ceuuini  nnd  Hcraclina,  Nos.  I  and 
■1  in  the  s<!ries;  QncUcnechriftenfur  Kiinntr/cscfiiclitc  (  Vienna, 
lS7I-7ii).)  Geokge  p.  lAlAUsn. 

Frcse'nius  (Karl  REMiGriTs),  b.  at  Frankfort-on-lhc- 
Main  Dec.  28,  ISIS;  studied  at  Bonn  and  Gicssen,  and  be- 
came Liehig's  assistant;  entered  in  1815  upon  a  chemical 
professorship  at  Wiesbaden;  founded  the  ^eitach  rift  fur 
an'f/t/tiachc  Chcmie  iu  1S62  at  Brunswick;  author  of  An- 
Iritiiiiff  znr  qiialitativcn  Anaf}/Kc  (1S41)  and  Autcifnuff  zitr 
qumititavcii  Aualyae  ( 18  Ifi),  both  wtirks  of  great  value, 
besides  treatises  on  the  various  German  mineral  waters, 
etc.  His  principal  works  arc  translated  into  many  Kuro- 
pcan  languages,  and  have  gone  through  many  editions  at 
home. 

FresncI  (AucrsTiN  Jean).F.  R.S.,an  illustrious  French 
physicist  and  inventor,  b.  at  Broglie,  Kure,  in  Noruiandv, 
ftlay  10,  17S8;  was  educated  at  Caen  and  at  the  Keole 
Polytechuique  and  the  Keole  dcs  Fonts  et  Chaussces,  Paris. 
Ho  was  a  government  engineer  for  eight  years  in  tho  Ven- 
due, and  as  a  pronounced  royalist  was  placed,  during  the 
"Hundred  Days,"  under  the  surveillancoof  the  ])olice.  Ho 
returned  in  1S16  to  Paris,  and  his  researches  on  the  aber- 
ration, diffraction,  and  polarization  of  light  at  once  placed 
him  in  the  front  rank  of  physicists.  In  ISl'J  he  was  ap- 
jiointcd,  with  Arago  and  Mathieu,  as  one  of  tho  lighthouse 
commissioners  of  France;  in  tho  same  year  ho  gained  the 
prize  of  tho  Academy  of  Sciences  for  a  memoir  on  tho  dif- 
fraction of  light — a  work  which  was  crowned  iu  ISl'J.  In 
1S23  ho  was  unanimously  cliosen  to  the  Academy.  In  1821 
ho  was  made  secretary  of  the  lighthouse  cummissiou,  and 
in  the  same  year  his  health,  always  feeble,  gave  way,  and 
he  never  again  was  able  to  work.  i).  at  Ville  d'Avray, 
near  Paris,  July  14, 1S27,  and  on  his  deathbed  received  tho 
Rumford  mclal  of  tho  Royal  Society,  London. 

Fresnel's  great  life-work  was  compressed  into  five  years 
(I8IU-21).  That  work,  fur  which  eomnienie,  and  indeed 
the  whole  human  race,  owes  him. a  debt  (tf  gratitude,  was 
tlie  perfecting  of  the  dioptric  system  of  illumination  for 
lighthouses.  His  system  has  received  comparatively  few 
improvements,  and  is  now  almost  universally  employed  in 
lighthouses.  (See  LinnTHorsi:  Ii,i.i:mination,  by  PiioF. 
Joai-i-n  Hevrv,  LL.D.,  M.  N.  A.  S.) 

FroRni'llOf  town  of  Mexico,  in  Zacalecas,  has  a  good 
mining-school,  and  is  situated  iu  a  rich  mining  district. 
Pop.  7U15. 

Fres'no,  county  of  S.  Central  Californin.  Area,  over 
8000  square  roib'S.  A  portion  of  ilN  surfuco  in  very  ari  I 
and  sandy.  \Vonl-gn»wing,  sloek-raining,  ami  mining  are 
(be  chief  purHiiit".     <?ol'l   and  qtiieksilver  are  among  tli- 
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FREUND— FRICTION. 


products.     It  is  watered  by  numerous  branches  of  the  San 

Joaquin  and  other  streams.     Cap.  Millerton.     Pop.  G336. 

Freund  (Wilhelm),  Ph.  D.,  b.  of  Jewish  parents  at 
Keinpen,  Prussia,  Jan.  27.  1S06;  studied  at  Breslau  and 
Berlin:  has  been  an  instructor  in  Breslau,  Berliu,  Hirsch- 
bcrg,  London,  and  Gleiwitz;  author  of  Wiirtcrbuck  der  la- 
teiniHchcn  Sprachc  (4  vols..  1834-45),  tlie  basis  of  Andrews' 
and  William  Smith's  Latin  dictionaries  and  of  the  larger 
work  of  Riddle  and  White  ;  also  authjr  of  two  smaller  Latin 
dictiunaries  ;  has  been  engaged  for  s-viral  years  in  issuing, 
under  the  title  Frcuud'a  Schlilcr-Blbd'ttkck,  a  series  of  an- 
notations to  the  Greek  and  Latin  authors  usually  read  in 
the  German  gymnasia. 

Frews'burg,  post-v.  of  Carroll  tp.,  Chautauqua  co., 
N.  Y.,  on  the  Dunkirk  Warren  and  Pittsburg  R.  R.    P.  379. 

Frey,  or  Freyr,  in  Scandinavian  mythology,  the 
brother  of  Freya  and  the  son  of  Njord.  He  is  beloved 
of  all  gods  and  men.  and  is  himself  the  god  of  pleasure 
and  fruitfulncss.  To  him  Loki  gave  the  ship  Skidbladnir, 
which  always  hati  a  fair  wind,  and  which,  though  capacious 
enough  for  all  the  gods,  could  be  folded  up  and  carried  in 
the  pocket.  lie  also  gave  him  the  swift,  golden-bristled 
boar  GuJlinbursti,  which  could  traverse  air,  sea.  or  land. 
He  is  the  husband  of  Gerda,  the  beautiful  daughter  of  the 
giant  Gymir,  for  whose  love  he  forfeited  his  good  sword, 
which  the  gods  sorely  needed  for  their  defence.  He  was 
especially  worshipped  in  ancient  Sweden. 

Frey'a,  or  Frey'ia  (the  *'  beloved  ").  the  Scandinavian 
Venus,  called  also  Vanadis.  daughter  of  Njiird,  the  air-god, 
and  wife  of  the  god  Odur,  for  whom  she  perpetually  weeps 
tears  of  gold.  Half  the  heroes  who  die  in  battle  belong  to 
her,  doubtless  because  of  old  the  passion  of  love  was  so 
fruitful  a  cause  of  wars.  Friday  [dies  Veueria)  is  Freya'a 
day,  or,  as  others  say,  Frigga's  day.  (See  FiiiGGA.) 

Frey'stiidtel,  or  Galgocz,  town  of  Hungary,  on  the 
Waag,  manufaetures  wooden  articles  and  trades  in  cattle 
and  timber.     Pop.  60'J8. 

Frey'tag  (Georg  Wilhelm  FniEDRicn),  b.  at  LUne- 
burg,  Germany,  Sept.  19,  17SS;  studied  at  Giittingen,  and 
became  an  army  chaplain  ;  studied  the  Oriental  languages 
under  De  Sacy  ;  was  professor  of  Arabic  at  Bonn  1819-61 ; 
author  of  Arabic  text-books  and  translations,  and  of  an 
important  Lexicon  Arabico-Latinum  (1830-37).  D.  at 
Bonn  Nov.  19,  1861. 

Freytag  (Gustav),  Ph.  D.,  b.  at  Krcuzberg,  Prussian 
Silesia,  .luly  13,  1816  ;  studied  at  Berlin  and  Breslau  ;  took 
his  doctorate  in  1838,  and  was  a  privatducent  at  Breslau; 
produced  successful  pjays,  tales,  and  poems;  was  editor  of 
the  Leipsic  Grenzboten  1348-70;  and  held  for  some  years  a 
court  position  at  Gotha.  Of  his  numerous  works,  the  best 
known  in  this  country  are  Sullen  und  Hnbeu  (•■  Bebit  and 
Credit  "),  of  which  there  are  several  English  translations  ; 
Jiilder  aus  der  dejttsrhrn  Vcrr/nnf/t  iihrit:  and  Die  rerloreue 
HandRehrift  (ISfil),  translated  by  Mrs.  Malcolm  under  the 
title  The  Lost  Manuscript,  London,  1865,  3  vols. 

Fri'ar  [Lat.  /rater ;  Fr.  frere,  "a  brother"],  a  member 
of  a  monastic  brotherhood,  especially  one  who  belongs  to 
one  of  the  mendicant  orders — the  Franciscans,  Augustin- 
ians,  Carmelites,  and  Dominicans.  The  Dominicans  were 
called  lilnek  Friars,  from  their  garments,  and  also  Preach- 
iufj  Friars.  The  Franciscans  were  Grey  Friars;  the  Carmel- 
ites at  one  time  were  called  Barred  Friars,  from  their  striped 
robes,  but  in  later  times  they  were  called  White  Friars. 
Monks  not  priests  are  called  friars  in  Ireland,  of  whatever 
order;  but  after  taking  priests'  orders  they  lose  this  dis- 
tinctive name.  The  Franciscans  are  called  Friars  .l/'nior,  and 
there  is  a  small  order  called  Friars  Minims.  (See  Minims.) 
Crutckcd  Friars  were  canons  regular  of  the  Holy  Cross. 

Friar's  Point,  post-v., -cap.  of  Coahoma  co.,  Miss.,  on 
the  Mississippi  River,  110  miles  below  Memphis,  to  which 
place  it  has  a  daily  packet-line.  It  has  1  weekly  paper, 
and  good  white  and  colored  schools  and  churches.  It  is  in 
a  rich  cotton-growing  country.     Pop.  about  400. 

H.  J.  Sanperson-,  Ed.  "Weekly  Delta." 

Frick  (Charles).  M.  D.,  b.  in  Baltimore,  Md.,  Aug.  5, 
1823;  d.  in  that  city  Mar.  25,  ISfiO.  He  began  life  as  a 
civil  engineer,  but  in  1843  commenced  the  study  of  medi- 
cine;  graduated  in  1845,  and  twelve  years  afterwards  was 
elected  a  professor  in  his  alma  mater,  the  Cniversity  of 
Maryland.  He  contributed  some  vaUiahlo  articles  to  the 
American  Journal  of  Medienl  Scitnreg.  and  in  1S50  pub- 
lished a  work  on  renal  diseases.  Dr.  Frick  died  young, 
suddenly  in  the  midst  of  his  usefulness,  leaving  a  blessed 
memory  to  all  who  knew  him.  He  fell  a  victim  to  profes- 
sional zeal.  He  had  always  been  peculiarly  susceptible  to 
throat  affections,  and  a  few  days  after  performing  tra- 
cheotomy on  a  negro  woman  he  was  taken  ill.  The  same 
operation  having  been  decided  upon  in  his  own  case,  he 


rose  from  the  bed,  made  every  preparation  for  it,  handed 

the  knife  to  the  surgeon,  threw  back  his  head,  and  indicated 
by  the  finger  the  point  to  be  opened.  His  ready  submis- 
sion to  God's  will  and  noble  courage  marked  the  Christian 
hero.  Paul  F.  Eve. 

Fric'tion  [from  the  Latin  friro,  to  '"rub;"  Fr.  frotte- 
ment;  Ger.  Reibunfj],  1.  Friction  is  that  force,  always  acting 
as  a  resistance,  which  is  experienced  when  it  is  attempted 
to  move  one  body  upon  another  which  is  pressed  into  close 
contact  with  it.  It  is  generally  supposed  to  be  due  to  the 
interlocking  of  the  asperities  of  the  two  surfaces,  and  to 
abrasion  by  tearing  them  off.  Thomson"  supposes  all 
friction  to  produce  electricity,  and  Tait  expresses  the  opin- 
ion that  ''it  is  probable  that  all  friction,  perhaps  not  ex- 
cepting that  caused  by  actual  abrasion,  is  due  to  the  pro- 
duction of  electricity."!  Friction  is  of  two  kinds — sliding 
friction,  which  is  encountered  when  one  body  is  forced  to 
slide  upon  another;  and  rolling  friction,  which  is  that  resist- 
ance which  is  met  with  when  it  is  attempted  to  cause  one 
body  to  roll  upon  another.  The  friction  of  a  sled  upon  the 
ground  or  of  a  sleigh  upon  snow  illustrates  the  first  kind. 
The  resistance  of  a  carriage  or  of  a  railroad  train  consists 
principally  of  the  rolling  friction  of  the  wheels  upon  the 
road  or  upon  the  track,  and  of  the  sliding  friction  of  the 
wheels  with  their  axles.  When  two  bodies  are  at  rest  and 
in  contact,  it  requires  more  force  to  got  up  relative  motion 
than  to  overcome  friction  after  that  motion  has  commenced. 
The  '*'  friction  of  rest "  or  *'  friction  of  quiescence  "  is  there- 
fore greater  than  the  "  friction  of  motion."  This  difference 
is  most  marked  with  comparatively  soft  materials  and  with 
great  pressures.  A  slight  jar  will  usually  reduce  the  fric- 
tion of  quiescence  to  that  of  motion. 

2.  In  order  to  determine  the  real  expenditure  of  power 
in  doing  work,  and  to  ascertain  the  efficiency  of  machines, 
it  is  necessary  to  learn  the  amount  of  frictional  resistance 
to  be  encountered,  and  to  estimate  the  quantity  of  work 
which  may  be  expected  to  be  absorbed  by  it  in  each  case. 
It  is  this  force  which  has  mo?t  effect  in  reducing  the  effi- 
ciency of  mechanical  combinations,  and  the  losses  from 
this  cause  alone  are  frequently  very  serious,  amounting  to 
25,  or  even  50  per  cent, 

3.  The  investigation  of  the  laws  of  friction  and  the  deter- 
mination of  the  "coefficient  of  friction"  have  employed 
many  of  the  most  distinguished  philosophers  and  engineers. 
The  earliest  extended  researches  were  those  of  Coulomb, 
made  during  the  latter  half  of  the  last  century,  and  pub- 
lished in  1785. J  They  are  given  in  full  in  his  Th/itric  dea 
Machines  Simples,  e^c.  1821.  The  investigations  of  George 
Rennie.  as  published  in  the  Philosophical  Transaetionti  of 
the  Royal  Society  in  1829,  and  those  of  Gen.  Morin,  recorded 
in  ihaM^moires  de  rinstitut  for  1833,  were  more  extended 
and  valuable.  The  latter,  which  were  made  under  the  di- 
rection of  the  French  government,  are  regarded  as  most 
accurate  and  reliable,  and  arc  usually  accepted  as  standiiril ; 
with  his  yotivelles  Ej-perienrcs  they  are  quoted  by  all  engi- 
neering authorities.  Valuable  and  still  later  experiments 
have  been  made  by  Hirn  ^  and  by  M.  Bochet.|| 

4.  In  determining  the  amount  (if  frictional  resistance 

Fig.  1. 


the  apparatus  used  is  generally  very  simple.  Fig.  1  repre- 
sents one  of  these  instruments.  A  plane  A  B  is  placed 
horizontally,  and  loaded  with  a  weight  W.  The  plane  is 
then  raised  at  the  end  A  until  the  weight  begins  to  move. 
The  force  of  friction  of  rest  has  then  a  ratio  to  that  com- 
ponent of  the  force  of  gravity  producing  pressure,  which  is 
equal  to  the  ratio  of  the  perpendiculars  A  D  and  F  E  to 
the  bases  B  D  and  B  E — i".  c.  the  "coefficient"  of  friction 

of  quiescence  is  measured  by  =, -.  =  —  =  tan.i  =  /.     i  he 

^  W  cos.j      P 

angle  FBE  =  t  is  the  "limiting  angle  of  resistance." 
Similarly,  the  "coefficient  of  friction  of  motion"  is  deter- 
mined by  noting  at  what  angle  motion  will  just  commence, 
and  will  continue  with  uniform  velocity  after  having  been 
started  by  a  slight  jar. 

*  Bakerian  Lectures,  1856.  t  Sketch  of  Therm\<1ynamics.  p.  63. 
1  Young's  Nat.  Phi/osojihi/,  vol.  ii.  ^  Polt/fech7iisches  Centralblalt, 
1855.        II  Annales  des  Mines,  5™»  sC-rie,  p.  xix. 
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5.  The  "  triboinetcr "  of  Coulomb  is  sboWD  in  Fig^Z. 
Fig.  2. 


m 


This  is  more  convenient  in  operation,  and  pives  more  re- 
liable results,  than  that  just  descrihed.  iu  which  there  is 
often  found  difficulty  in  distinj^uishing  hetwcen  the  friction 
of  motion  and  that  of  rest.  A  horizontal  table  A  B  is  fitted 
at  one  end  with  a  pulley  0.  A  block  E  slides  on  this  table, 
and  carries  a  weight  \V  of  any  desired  magnitude.  The 
block  is  drawn  along  the  surface  by  a  suspended  weight  D, 
which  is  adjusted  until  just  sufficient  to  produce  or  to  con- 
tinue motion.  The  nature  of  the  rubbing  surfaces  and  the 
Fig.  3. 


amount  of  pressure  upon  them  are  readily  changed,  and  the 
results  obtained  are  quite  reliable. 

C.  In  experimental  determination  of  rolling  friction,  cyl- 
inders, or  roller.",  of  various  sizes  ancl  weights  are  used  in 
place  of,  or  arc  placed  under,  the  sliding  block. 

7.  In  ascertaining  the  friction  of  axles  and  of  shafts  re- 
volving in  their  journals  a  t^haft  cnpablc  of  being  loaded  to 
any  required  extent  and  driven  at  any  required  speed  is 
used.  A  thermometer  has  sometimes  been  attached  to  in- 
dicate changes  of  temperature  of  the  lubricant,  or  any 
warming  of  the  journal  duo  to  the  development  of  heat, 
into  which  form  of  energy  the  work  done  in  friction  is  al- 
ways converted.  The  fir>t  experiments  of  this  character 
were  made  at  the  Brooklyn  navy-yard  by  Messrs.  King, 
Stivers,  and  Price,  a  board  of  U.  S.  naval  engineers. 

8.  A  later  and  more  complete  apparatus  for  similar  ex- 
periments is  '*  Thurston's  apparatus  for  testing  lubricants,'* 
as  made  at  the  Stevens  Institute  uf  TeohnoIogy,-=^  and  which 
is  shown  in  Figs.  '.\  and  4.  It  was  patented  Dec.  24,  1872. 
A  shaft  A  is  carried  by  a  pair  of  journals  B  B,  and  is  drivea 

Flo.  4. 


Scctmnal  and  Perspective  Views  of  Tli 
by  a  pulley  C.  At  the  outer  extremity  is  a  third  journal  F, 
grat^ped  by  a  jjair  of  "  brasses  "  <i  G,  which  are  caused  to 
exert  any  required  jiresfsare. by  means  of  a  helical  spring  J, 
compressed  by  a  screw  K  K.  working  in  the  supporting  nut 
Ji.  The  degree  of  pressure  is  shown  by  a  pointer  M  traver- 
sing the  scale  N  N.  The  arm  H  which  carries  this  portion 
of  the  instrument  js  suspended  so  as  to  swing  about  the 
journal  F.  and  is  loaded  by  a  fixed  weight  I.  A  pointer 
O,  (ravcrsiiig  a  graduated  arc  V  P,  indicates  the  deviation 
of  this  loaded  arm  from  the  prrpendicubir,  anil  the  result- 
ing moment  equal  to  that  exerted  by  the  tViction  of  the 
shaft  in  its  bearing  F  (J.  The  scale  N  N  bears  two  gradu- 
ations, one  of  which,  as  just  slated,  indicates  the  pressure 
on  tilt'  journal,  while  the  other  set  of  figures  have  such 
values  that  when  the  reading  on  the  arc  P  P  during  any 
experiment  is  clivi<|i'd  by  the  number  on  N  N  (qiptjsite  tlnit 
which  indicates  the  pressure  on  the  journal,  thr  t/imtirut  irill 
he  thr  riifffirtrut  of  friction.  A  thermometer  (^  (^,  the  bulb 
of  which  is  inserted  in  a  cavity  in  the  upper  "  brass  "  G, 
serves  to  iu'liealc  the  temperaturo  of  the  bearing  at  every 
instant.  Thus,  coeffieients  of  frietion  are  rcailily  determined 
for  any  kind  <»f  riibliing  surfaces  and  for  any  kind  of  lubri- 
cant. The  durability  of  any  unguent,  its  capacity  for  re- 
sisting high  ti'iuperatures  or  great  pressures,  and  its  gene- 
ral bchiivior  under  any  rtindilions  of  ufe.  may  be  learned. 
The  relative  values  of  several  lubricants  arc  ascertnined 
with  facility,  testing  them  under  the  nreeise  conditions  as 
(o  pressure,  veloeity  of  rubbing,  and  character  of  surface  to 
which  it  is  ]iritp"sed  to  snbjret  them,  and  the  kind  of  work 
to  which  any  one  of  them  is  bef»t  adapti-d  is  indicated  by 
the  results  of  a  series  of  tests  und'-r  varying  rondifions. 

9.  By  experimenfs  nnide  as  indicated  the  following  law 
has  been  proven  to  exist  within  certain  limits:  Frictional 
resistance  is  simply  proportional  to  the  force  with  which 


urston's  machine  for  testing  lubia.inls. 
the  rubbing  surfaces  are  pressed  together,  and  is  independ- 
ent of  the  extent  of  those  surfaces  and  of  the  velocity  o'i 
rubbing.  The  law  is  departed  from  whenever  the  surfaces 
are  subjected  to  such  intensity  of  pre>.sure  as  to  bcconio 
abraded  or  fractured.  It  is  also  inaccurate  where  the  sur- 
fa(H'S  arc  separated  by  an  unguent,  and  are  of  such  great 
area  that  the  resisUince  due  to  viscosity  of  the  lubricant 
becomes  considerable  as  compared  with  the  resistance  of 
true  friction.  In  this  case  the  resistance  varies  ajtproxi- 
niatcly  in  proportion  to  the  area  of  the  surfaces  in  contact. 
This  latter  case  occurs  less  frequently  than  the  preceding. 
Great  variations  of  velocity  also  cause  a  modilicalion  oi  the 
law.  the  friction  beconiingslightly  less  with  bigli  speeds. 

Id.  The  resistance  due  to  frietion  is  obtained  by  mnlti- 
plving  the  pressure  borne  by  the  surfaces  in  a  direction 
jM-rpendicular  to  their  planes  by  the  coeflicieut  of  friction 
/.  Tbo  following  are  values  of  /  for  iho  most  frequently 
occurring  cases,  us  given  by  Moriu  :f 


No. 

Surhoa. 

UogiiQDt. 

An|l.<. 

/-!«.«. 

1 

NiPiiP 

W    to'im" 

0.2.1  li>  n.,'>() 

7 

Soil]) 

•»    to  111" 

(I.IM  to  0.20 

» 

Metal  "      "    

Nime 

afiCtoiiij' 

l.'i"    to2U* 

o.no  to  O.cSO 

4 

11           11         u 

Wutor.... 

O.'.'S  to  0.3S 

R 

II        II       II 

Simp 

1U° 

0.20 

n 

Leather  on  metal.. 

None 

»»■> 

DM 

7 

i  i  ri'iwi'tl .. 

IIP 

0.23 

R 

II         II       It 

W«l«T.... 

Ml" 

fl.»6 

9 
10 

II         II       II 

Oil 

g|0 

O.IS 

Smoothp.stiind  lw'!*l 

lubrli-iiti-il     »"r- 

faci'.H 



11°  to  2" 

O.OS  to  0.036 

*JoiirmU  Franklin  TniHhilr,  Jiiljr,  1R7.H,  p.  1. 
damentates  itr  Mfntu  ' , 
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The  value  of  /'  for  earth  varies  from  0.25  for  wet  clay  to 
l.IO  for  gravelly  soil;  a  usual  value  is  0.60.  The  coeffi- 
cient of  quiescence  very  commonly  exceeds  that  of  motion 
about  40  per  cent. 

H.  The  maximum  pressure  which  the  more  frequently 
used  unj^uents  will  bear  varies  with  the  speed  of  the  rub- 
bing surfaces,  the  liability  to  heat  being  measured  by  the 
product  of  pressure  into  velocity — i.  c  by  the  quantity  of 
energy  expended  in  a  given  time.  At  a  uniform  speed  of 
200  feet  per  minute,  the  maximum  per  square  inch,  as  de- 
termined by  experiments  on  new  iron  shafts  running  in 
loaded  bearing?,  is  as  follows,  when  the  elevation  of  tem- 
perature of  bearing  is  not  above  50°  F.  : 

Winter  sperm  oil Go  ftts.  I  Best  mineral  oil Gr»  ftts. 

Summer      "      "  75    '*         Liefht        "        "  5-')    " 

"Winter  lard 55    "     |   Lightest  "        "  oO    " 

At  lower  speeds  and  with  very  bard  and  smooth  surfaces 
niiieh  higher  pressures  may  be  allowed.  Steel  crank-pins 
iVn-  steam-engines  are  sometimes  subjected  to  a  pressure  of 
1201)  pounds  or  more  per  square  inch,  with  a  velocity  of 
rubbing  of  about  60  feet  per  minute;  but  this  should  be 
ri-'garded  as  a  maximum  pressure,  and  should  not  be  ap- 
])rn:iehcd  when  possible  to  avoid  it.  Sperm  oil,  lard  oil, 
and  lard  or  tallow  are  the  best  lubricants  fur  use  on  heavy 
machinery.  Lubricants  having  less  "  body  '*  are  more 
suitable  for  light  machinery.  All  of  the  fixed  animal, 
mineral,  and  vegetable  oils  are  frequently  employed,  and 
plumbago  and  soapstone  are  sometimes  used. 

12.  The  temperature  at  which  oils  lose  their  fluidity 
has  some  influence  upon  their  value  in  special  cases.  Win- 
ter lard  oil  begins  to  thicken  at  40°  F..  and  congeals  at 
2.)°.  Winter  sperm  thickens  at  48°,  and  becomec  solid  at 
V.i'i^.  Summer  sperm  oil  thickens  at  6G°.  and  freezes  at 
.■><'i°.  Heavy  mineral  oil  thickens  at  43°,  and  solidities  at 
2(1°.  Light  petroleum  thickens  at  34°,  and  freezes  at  1S°. 
\'erv  light  mineral  oil  thickens  at  18°,  but  remains  liquid 
at  0°  F. 

Ki.  Since  both  pressure  and  velocity  of  motion  have  an 
influence  in  determining  the  value  of  a  lubricant,  that 
wiiich  is  best  adapted  for  any  special  case  should  always 
l»e  selected  after  trial  under  the  precise  conditions  of  actual 
u^o,  both  of  speed  and  pressure,  whenever  possible. 

14.  Work  lost  in  overcoming  friction  gives  rise  to  heat 
to  the  amuunt  of  one  British  thermal  unit  for  each  772 
foot-pounds  so  expended.  Where  this  evolution  of  heat 
does  not  produce  overheating  of  the  bearing  surface  or 
burning  of  the  unguent,  it  does  no  harm.  The  amount  of 
pressure  thrown  upon  the  surfaces  exposed  to  friction 
should  always  be  carefully  kept  far  below  the  limit  at 
which  heating  is  liable  to  occur  at  the  proposed  velocity 
of  rubbing. 

15.  The  diameter  of  the  journal  of  a  revolving  shaft  is 
fixed  by  the  consideration  of  the  stress  which  it  has  to 
bL-ar;  its  length  is  determined  by  the  magnitude  of  fric- 
tional  resistances  and  the  limit  of  pressure  admissible. 
The  following  formula  was  first  proposed  by  the  writer  in 
1S62.  from  observation  of  and  experiment  upon  the  crank- 
shafts of  naval  steamers: 


P  = 


GO.oon/r^ 


-,  or  ^  =  - 


PV 


.(1). 


V       '■'*■'       60.000(7 
Rankine  in  1S65  published  the  following,  as  derived  from 
locomotive  practice : 

44.S00 


^    60r+20 ^  ^' 

In  these  formulas,  I  represents  the  minimum  length  of  bear- 
ing in  inches;  d  is  its  diameter,  I'' the  velocity  of  rubbing 
in  feet  per  minute, /j  the  maximum  pressure  per  square 
inch  of  longitudinal  section  of  the  bearing,  and  P  the 
maximum  total  load  on  the  journal  in  pounds.  Mr.  J.  D. 
Van  Burcu  published  in  1SG9  the  formula  dcducible  from 
(M: 

l^-I^ r3), 

350,000  '    ^' 

where  P  is  the  total  working  load  on  the  bearing  of  a 
crunk -pin  in  pounds,  and  X  the  number  of  revolutions 
per  minute.     Mr.  T.  Skeel  in  1S73  gave  the  following: 

i^lEI^^ULP ;(4), 

130a  loOff 

in  which  I  If  P  represents  the  *'' indicated  horse-power" 
transmitted  by  the  crank-pin,  and  s  is  the  stroke  of  piston 
in  inches.  All  of  these  formulas  will  be  found  useful  for 
plane  as  well  as  cylindrical  surfaces. 

IG.  Good  practice  is  generally  considered  to  dictate  a 
limit  of  pressure  as  low  as  SOO  pounds  per  square  inch  for 
other  metals  than  steel.  With  thorough  lubrication,  which 
should  always  be  carefully  provided,  and  pressures  below 
the  maximum,  the  kind  of  metal  of  which  the  bearing  sur- 
faces arc  composed  does  not  usually  aff"eet.  in  any  apprecia- 
ble degree,  the  amount  of  frietional  resistance. 


In  general,  to  reduce  the  amount  of  power  lost  in  fric- 
tion, parts  should  be  made  as  light  as  possible  consistently 
with  proper  strength;  rubbing  surfaces  should  be  given  as 
great  an  area  as  possible;  the  velocity  of  rubbing  and  dis- 
tances moved  over  should  be  kejit  wt_dl  bulow  the  maximum 
due  the  pressure ;  and  lubricants  sliould  bo  carefully  chosen. 
A  common  length  of  journal  for  shafting,  as  made  by  the 
best  builders,  is  four  times  the  diameter.  With  ample  sur- 
face and  effective  lubrication,  wear  becomes  imperceptible. 
Heavyweights  are  often  carried  on  rollers,  and  wagons  and 
carriages  are  mounted  on  wheels,  rolling  friction  being 
thus  substituted  for  the  more  serious  form  of  sliding  fric- 
tion. "Friction-wheels"  supporting  the  shafts  of  grind- 
stones, or  as  applied  in  the  "Atwood  machine,"  also  illus- 
trate this  case. 

17.  Although,  in  the  operation  of  machinery  and  in 
many  other  instances,  friction  is  an  annoyance  and  the 
cause  of  even  very  serious  lo=ses,  it  is  also  frequently  very 
useful.  The  friction  of  the  driving-wheels  of  the  locomo- 
tive upon  the  track  is  essential  to  the  useful  application  of 
its  power.  **  Friction-gearing,"  driving  by  the  friction 
proiiuced  by  contact  and  mutual  pressures  of  the  smooth 
]ieriphcries,  has  now  many  imjiortant  applications.  Nails, 
screws,  and  wedges  would  have  no  value  except  for  the 
frietional  resistance  which  retains  them  in  place  when  once 
"driven  home."  The  checking  of  the  recoil  of  ordnance 
and  of  the  motion  of  railroad  trains  is  accoDipli>hcd  by 
"friction-brakes."  Even  the  act  of  walking  becomes  im- 
possible when,  as  upon  smooth  ioc,  the  foot  finds  no  frie- 
tional resistance  to  its  movements. 

IS.  Roll  tug  friction  has  been  found  to  be  governed  by 
a  law  which  is  expressed  with  approximate  accuracy  by 
the  formula  given  by  Coulomb  : 


^=/f. 


.(j), 


in  which  /*  represents  the  resistance,  or  the  required  force 
of  traction  to  overcome  it.  when  R  is  the  load  expressed  in 
similar  units  of  force,  and  r  is  the  radius  of  tlie  roller  on 
which  the  load  is  carried.  The  coefificient  of  friction  as 
determined  by  experiment  is  represented  hy /".  The  experi- 
ments of  Gen.  Morin  confirm  the  deductions  of  Coulumb, 
while  those  of  Pupuit  and  those  of  I'oiree  and  SauvaRC 
give  results  in  which  /'  varies  nearly  as  the  square  root  of 
r.  The  formula  above  given  is  pcnerall}'  adopted.  CouI(»mb 
found  the  value  of/  for  rollers  of  elm  to  be  O.O.'iS ;  Weis- 
bach  and  De  Panibour  found  the  value  for  railroad  car- 
wheels  to  be  very  closely  0.02.  The  total  resistance  of 
railroad  trains  on  \c\c\  grades  and  under  favorable  condi- 
tions is  usually  from  8  to  10  pounds  per  ton  weight  of  train 
at  all  ordinary  speeds.  For  vehicles  mounted  on  wheels 
the  tractive  force  is  2F,  since  the  impelling  force  is  ap- 
plied at  the  axis  and  its  lever-arm  has  but  one-half  the 
length  assumed  in  the  formula.  The  value  of  /  is  subject 
to  great  modifications  with  different  surfaces,  and  by  the 
cfTect  of  the  load  in  altering  the  form  of  the  wheel  or  the 
roller,  and  in  indenting  and  compressing  the  surface  on 
which  it  moves. 

19.  The  frietional  resistance  of  puUet/s  arises  in  a  great 
degree  from  the  rigidity  of  their  cordage.  This  was  found 
by  Coulomb  lo  be  proportional  to  the  tensicui,  to  increase 
nearly  as  the  square  root  of  the  cube  of  the  diameter  of  the 
rope,  and  to  be  inversely  proportional  to  the  diameter  of 
the  sheaves  over  which  the  rope  passes  or  of  the  cylinder 
around  which  the  rope  winds.  Weisbach  has  shown  that 
this  rigidity  is  due  )>rincipally  to  the  lateral  friction  resist- 
ing the  sli]>piug  of  the  fibres  among  eacii  other,  and  that 
it  is  less  with  greased  or  tarred  ro|>es  than  with  drv  cord- 
age: and  also  that  wire  rc>pes  oflfer  less  of  this  kind  of 
resistance  than  ropes  of  hemp.*  Where  a  rope  is  wound 
several  times  around  a  cylinder,  the  resistance  increases  in 
a  geometrical  ratio.  It  is  for  this  reason  that  the  strongest 
rope  may  be  broken  by  the  friction  produced  by  a  few  turns 
taken  about  a  post,  as  is  sometimes  seen  in  the  common 
practice  of  seamen  "  rendering  "  a  line  around  the  "  bitts  " 
in  checking  the  motion  of  a  vessel. 

20.  Fliiiil/ri'i'liiiii,  so  called,  is  a  resistance  due  to  vis- 
cosity of  the  fluid,  and  to  the  resistance  of  the  inertia  of 
those  particles  which  are  subjected  to  chtinge  of  motion. 
The  resistance  of  well-formed  vessels  is  caused  almost  en- 
tirely by  "  fluid  friction."  The  amount  of  this  resistance 
is  given  by  Rankinef  at  "  1  pound  per  square  foot  of  sur- 
face moving  ten  knots  "  (nautical  miles)  •■  per  hour."  By 
IsherwoodI  it  is  stated  to  be  •'0.45  pound  per  square  foot 
of  surface  moving  with  a  velocity  of  10  feet  per  second." 
This  resistance  varies  directly  as  the  area  of  surface  and 
nearly  as  the  square  of  the  velocity.  The  coefficient  de- 
creases with  increase  of  velocity.  R.  II.  Thurston. 

*  Zeitschrift  ftir  iDftPnifur-ire^i-n,  vol.  i.  1848.  \  S/upbuitdinff, 
p.  81.        J  £>i,'/ineeriHi^  Pi-ecudenU,  vol.  i.  p.  13. 


FRIDAY— FKI  ENDS. 
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Fri'day  [cither  "Freya's  day»"  dies  Vcnen;  or''Frig- 
ga's  day;"  Ger.  Freytaij:  Fr.  Vcju/rec/i'],  tbo  sixth  day  of 
the  week,  following  Thursday  and  preceding  Saturday.  lu 
the  Eustern,  Latin,  and  Anglican  churches  all  Fridays  ex- 
cept Christinas  (or  in  some  Roman  (."alholic  dioceses  all 
Fridays  except  those  in  Advent,  but  always  the  Ember  Day 
in  Advent)  are  fasts  of  obligation,  in  memory  of  the  pas- 
sion of  our  Lord,  which  i;^  especially  commemorated  on 
Good  Friday  (which  see).  In  the  folk-lore  of  many  na- 
tions Friday  is  considered  an  unlucky  day,  doubtless  on 
account  of  the  religious  associations  connected  with  it. 

Friday  Harbor,  po?t-v.,  cap.  of  San  Juan  co.,  Wash. 

Ter. 

Fried'bergr,  manufacturing  town  of  Prussia,  in  tho 
prnvince  of  Brandenburg.     Pop.  0fi2I. 
Fricd'ciisville,  post-v.  of  Upper  Saucon  tp.,  Lehigh 

CO.,  Pa.,  and  has  important  zinc-works. 

Fried'latld,  town  of  MecklenUurg-.^trelitz,  Germany, 
30  miles  X.  K.  of  New  Strclitz.  It  has  a  brisk  trado  and 
thriving  manufactures.     Pop.  6031. 

Friedland,  town  of  Prussia,  27  miles  E.  of  Konigs- 
bcrg.  Here  the  allied  Russians  and  Prussians  were  de- 
feated by  the  French  June  14,  l-SOT. 

Friedland,  town  of  Bohemia,  08  miles  N.  of  Prague. 
Walleiistfin,  whose  castle  is  close  by,  took  his  title  of  duke 
from  this  town.     Pop.  43.'Jl. 

Fricd'liindcr  (David),  a  Jewish  scholar,  b.  at  Kii- 
nigsburg,  Prussia.  Det;.  0.  1750,  was  attracted  to  Berlin 
by  the  reform  labors  of  Moses  Men<lclssohn,  after  whoso 
decease  he  be:;ame  himself  the  leader  of  the  Berlin  Jews 
in  educational  and  social  reforms.  Ho  even  went  so  far, 
at  one  time,  as  to  proposa  a,  union  of  tho  Jewish  with  tho 
Christian  Church,  but  as  ho  had  asked  that  tho  Jews  bo 
admitted  into  the  Christian  fold  without  acknowledging 
the  Messiali.  its  living  Head,  the  cc^desiastical  p.uthoritles 
of  Prussia  rejected  the  proposal.  The  literature  occasion- 
ed by  this  proposal  is  quite  extensive;  the  most  valuable 
pamphlets  are  mentioned  in  GitATZ  (p.  1 74,  note  2).  Fried- 
lander  founded  with  Itxig,  his  brotiier-in-law,  a  free  school 
for  tho  Israelitish  youths  of  Berlin,  and  he  labored  in  this 
connection  and  as  an  author,  as  well  as  a  citizen,  for  tho 
social  and  political  elevation  of  his  people.  D.  Dec.  25, 
1S34.  (Sco  JosT,  Getchlrklc  den  Jadenthnmn,  etc.,  iii.  310 
acq.;  Guatz,  Gesch,  der  Jttdcn,  x.  102  sc*/.,  171  «''7.) 

JAMliS  II.  AVoHMAX. 

Friend'ly  (or  Ton'sra)  Islands,  a  group  ofoverl.'iO 
islands,  sometimes  made  to  include  tho  Fcejee  Islands,  sit- 
uated in  the  Pacific  Ocean  between  lat.  13"  and  2j°S.,and 
]i>n.  172°  anil  177°  E.  The  smaller  ones  generally  arc  of 
coral  formation,  while  the  larger  ones  are  of  volcanic  origin. 
They  have  few  native  animals,  but  plenty  of  yams,  sweet 
potatoes,  and  bread-fruits. 

Friends,  or  Quakers,  a  society  of  professing  Chris- 
tians, better  kn'iwn  in  the  past  to  tho  world  at  large  by 
tho  name  of  •*  t^uakers."  They  at  first  called  themselves 
'"Friends"  or  "Friends  of  Truth,"  and  they  still  retain 
among  themselves  the  title  <»f  tho  "  Society  of  Friendf,"  by 
which  they  arc  now  becoming  moro  generally  recognized. 
The  term  ''Quaker"  had  its  rise  from  the  fullowing  inci- 
dent: George  Fox,  usually  railed  tlie  founder  of  tho  soci- 
ety, in  the  course  of  his  ministry  and  persecutions  was  in 
lOOfl  brought  Iiefore  Justice  Rennet  at  Oerby.  England, 
"who,"  says  Fox,  "was  the  l'.r>t  that  called  us  '  (Quakers,' 
because  I  bade  him  tremble  at  llu-  word  of  the  Lord."  This 
tcrm.thiiugh  given  in  scorn  to  the  Friends,  they  have  never 
felt  ashamed  of,  remembering  its  scriptural  authority  in 
such  texts  a^  these :  ''The  Lord  reigncth  ;  let  the  people 
tremble  :"  "  Hear  the  wor<l  c)f  the  Lord,  ye  that  tremble  at 
His  word;"  "The  earth  shall  quake — -the  heavens  shall 
tremblo,"  etc.,  setting  forth  tho  exaltation  of  God  and  tho 
depentleneo  and  nothingness  of  man.  Thus,  tho  terms 
'•Quaker"  and  "Quakerism"  have  become  incorporated 
int<j  the  history  and  literature  of  the  Boi-iely,  and  also  iiilii 
gr'neral  literature,  taking  a  coloring  quaint  aticl  elassteal 
in  the  prose  of  Southey,  <.'oleridge,  and  Howitt,  and  in  the 
poetry  of  Lamb.  Lloyd,  Barton,  Longfellow,  Whittier,  iin<l 
others.  Robert  Barclay  in  lO'.H)  entitled  his  learned  work 
on  the  doctrines  of  the  Friends,  .1m  A}>fdnif}/  fur  t/ir  true 
Cftn'Mtifin  Ifivinittf  tin  the!  unmr  (m  fir/d  and  prmrlt'd  hi/  the 
people  cfilhd,  in  MCnni,  Qankffit:  and  Sowell  entitled  his 
noted  work,  SnrrU'H  ffintortf  of  the  People  rnlied  Qiutkei-g. 
In  a  brii'f  sketch  of  this  portion  of  the  Christian  Cliureh  a 
cursory  glanec  only  crin  bo  given  at  its  rise,  its  early  his-  ' 
tory,  its  essential  doctrines,  its  ehureh  order  and  govern- 
ment, Its  influence  upon  the  Christian  world,  and  its  present 
position  and  prospects.  "The  rise  of  tho  peonli*  called 
Quaker'*,"  says  Bancroft.  *'  is  one  i>f  the  memorable  events 
in  the  history  of  man.  It  nnirks  the  mnment  when  iiitel- 
lectual  freedom  was  claimed  unconditionally  by  the  people 


as  aD  inalienable  birthright."  It  may  bo  added,  it  marks 
the  period  when  the  conflict  for  liberty  of  conscience  re- 
sulted, through  persecutions  passively  endured,  in  a  per- 
manent victory.  Nor  can  tho  early  history  of  the  Friends 
bo  regarded  as  unique  and  isolated.  The  true  causes  of 
these  spiritual  phenomena,  and  of  all  others  in  the  progress 
of  Christian  truth,  are  deep-seated  and  remote.  All  the 
religious  societies  which  have  arisen  t-ince  the  Reformation 
appear  to  have  aimed  at  a  more  fervent  piety  than  was 
found  among  the  sects  from  which  they  sprang.  They 
strove  to  realize  a  greater  conformity  to  the  apostolic  pat- 
tern. In  the  Reformation  it.-^elf  we  find  the  germs  of  those 
(irinciples  which  were  subseijuently  devehqied  and  carried 
out  by  the  founders  of  the  Society  of  Friends.  Sentiments 
very  similar  to  those  held  by  Friends  on  the  subjects  of  the 
indwelling  and  guidance  of  the  Holy  Spirit,  on  baptism 
and  other  church  ceremonies,  on  wars  and  oaths,  and  a 
ministry  based  upon  education  and  human  appointment, 
were  entertained  by  indi\  iduals  at  different  periods  before 
the  preaching  of  Fox.  Early  in  the  seventeenth  century 
there  was  a  marked  movement  in  this  direction,  which  pre- 
pared tho  way  for  the  more  full  presentation  of  the  gospel 
in  its  original  simplicity  b^'  George  Fox  and  his  co-workers. 
And  it  may  here  bo  remarked,  to  correct  a  jiopular  error, 
that  these  fundamental  doctrines  were  not  set  forth  before 
tho  world  by  their  advocates  as  new  truths,  but  as  pure, 
unencumbered,  primitive  Christianity;  and  further,  that 
George  Fox  himself  did  not  labor  to  found  :unl  organize  a 
new  sect,  but  was  earnest  in  proclaiming  tlic  truth  which 
ho  felt  had  been  revealed  to  him.  In  this  work  he  found 
ready  hearers  among  those  of  similar  convictions  and  ex- 
perience. Thus,  being  brought  to  Christ  by  the  revelation 
of  His  Spirit  in  their  own  hearts,  these  individuals  were 
brought  into  unity  of  doctrine  and  purpose,  one  with  an- 
other, as  a  Church,  of  which  they  regarded  Christ  alone  the 
Foamier,  and  over  which,  according  to  the  Scripture,  they 
believed  Christ  alone  to  be  the  Head,  and  by  His  Spirit  the 
personal,  perceptible,  immediate  guide  in  all  things.  I'pon 
this  simple  apostolic  basis  the  early  Friends  became  asso- 
ciated,  and  from  this  cardinal  doctrine  of  the  cnliuhtcning 
and  directing  power  of  the  Holy  Spirit  spring  all  their  dis- 
tinguishing views.  And  in  common  with  their  brethren 
of  the  other  Protestant  churehesof  tlieir  times,  to  the  early 
Friends  it  was  given  not  only  to  believe  in  Christ,  but  to 
guflcr  for  His  sake.  Although  some  of  tho  Protestants 
earlier  organized,  as  tho  Baptists  and  Presbyterians,  first 
met  tho  force  of  persecution,  yet  upon  the  unresisting 
Friends  at  last  tho  pitiless  storm  fell  most  heavily.  All 
this  sad  ecclesiastical  story  is  of  course  interwoven  with 
political  events.  Tho  hopes  of  greater  toleration  for  Prot- 
estants which  tho  short  reign  of  Edward  VI.  had  given 
birth  to  were  completely  extinguished  l>y  the  inglorious 
one  of  his  sister  Mary.  When  Elizabeth  suecteded  to  the 
throne  slii!  found  herself  surrounded  by  papists  strongly 
attached  to  their  religion  and  zealous  for  its  support.  Re- 
fusinfc  tu  hazard  tho  peace  of  tho  realm  by  too  great  or  sud- 
den alterations,  her  policy  led  her  to  jmrsuo  a  cautious 
course  in  changing  tho  existing  order  of  things,  so  that  tlie 
doctrines  and  forms  of  worship  revived  and  eslablisheil  by 
her  left  the  minds  of  many  Protestants  dissatisfied.  The 
spirit  of  inquiry  was  abroad  in  increasing  vigor  ami  ac- 
tivity, and  various  classes  of  dissenters  sprang  up,  united  in 
a  strenuous  opposition  to  the  Romish  Church,  combined 
also  with  a  degree  of  discontent  with  the  existing  est  abl  is  lied 
religion.  These  disputes  and  dissensions,  whi'di  had  been 
carried  on  with  increasing  acrimony  through  the  reigns 
of  Elizabeth  and  James  I.,  began  to  assume  under  Charles 
I.  a  most  serious  aspect,  threatening  to  destroy  the  peace 
of  tho  kingdom.  His  arbitrary  assumjitions  augmented 
the  difiioull  ies,  which  finally  eulininiited  in  the  civil  war, 
and  in  1018  brought  the  king  to  theseafl'rdd,  and  set  up  tho 
new  form  of  government.  Under  tho  ruk*  of  Cromwell  and 
of  tho  Puritans  more  just  and  tolerant  measures  were  gain- 
ing ground  in  the  minds  of  men  when  they  received  a  check 
by  his  death  in  Ifl.'iS.  On  tho  accession  of  Charles  II.  to 
tho  throne  in  lOOO  llattering  promises  were  nnide  by  him 
of  *•  liberty  to  tender  consciences  "  "  in  matters  of  religion," 
but  ihey  proved  delusive.  Given  up  to  his  own  pleasures, 
he  allowed  tho  clergy  to  carry  out  their  ]diins  for  Iho  con- 
trol of  the  Church,  witliout  ini|uiriug  into  the  sufferings 
sustained  by  his  eubjectt.  Of  these  sullVrings  the  Society 
of  Friends,  both  in  (treat  Britain  and  in  the  American 
colonies,  partook  largely.  It  is  estimated  that  during  Iho 
winter  of  1002  between  4lt00aiid  ,'tOOO  of  their  members  were 
incarcerated  in  the  f«Hil  jails  and  dunge<ins  of  Great  Britain. 
In  1072.  Charles  11.  issued  a  ileelaralion  to  suspend  the 
operati<in  of  pennl  laws  agaiiiKt  nonconformists,  which  was 
followed  by  a  bill  to  exempt  dissenters  from  penal  laws, 
introdueed  into  Parliament  in  lii>iO.  (For  furlln'r  details 
respecting  this  inlere^ting  period  of  church  history  as  re- 
gards tho   Friends,  who  suUured  more  sovoruly    than  any 
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other  class  of  dissenters,  we  would  refer  the  inquirer  to 

Skwell's  Historij,  to  doircn's  Hialurn  of  Friends  »n  Ire- 
hut,!  and  to  BoWDES's  Bhtorji  of  Friends  in  America.) 
It  was  during  this  period  of  trial  to  the  Church  that  the 
Society  of  Friends  was  gathered  and  organized,  thriving, 
lilte  the  oak,  "amid  the  rude  concussions  of  the  storm." 
And  it  was  in  16J6,  during  the  first  stages  of  these  eivil 
and  religious  commolions,  that  George  Fox,  then  in  his 
twenty-third  year,  began  his  labors  as  a  minister  of  the 
gosiici.  (To  the  account  of  his  ministry  and  the  details  of 
his  life,  as  recorded  in  his  celebrated  Jonrnal,  we  would 
direct  the  reader  who  desires  to  gain  a  just  conception  of 
his  character  and  of  the  principles  ho  promulgated.  "  One 
of  the  most  e.-itraordinary  and  instructive  narratives  in  the 
world,"  s.ays  Sir  James  Mackintosh  of  this  book.  "  Every 
page  of  (5e'orge  Fox,"  says  Spurgeon,  "is  pure  gold.")  With 
regard  to  his  personal  convictions  of  the  truth  which  ho 
proclaimed,  he  says,  "The  Lord  God  opened  to  me  by  His 
invisible  power  liow  every  man  was  enlightened  by  the 
divine  light  of  Christ :  I  saw  it  shine  through  all,  and  that 
they  who  believed  in  it  came  out  of  condemnation  into  the 
Light  of  life,  and  became  children  of  the  light;  but  they 
tliat  hated  it  and  did  not  believe  it  were  condemned  by  it. 
though  they  made  a  profession  of  Christ."  In  describing 
his  inission  as  a  minister  he  says,  "  I  was  sent  to  turn  people 
from  darkness  to  light — to  the  grace  of  God  and  to  the 
truth  in  the  heart  that  came  by  Jesus,  that  all  might  come 
to  know  their  salvation  nigh.  I  saw  that  Christ  died  for 
;ill— was  a  propitiation  for  all,  and  that  the  manifestation 
of  the  Spirit  of  God  was  given  to  every  man  to  profit  withal. 
These  things  I  did  not  see  by  the  help  of  man,  nor  by  the 
letter  of  Scripture,  but  I  saw  them  in  the  light  of  the  Lord 
Jesus  Christ,  and  by  Ilis  immediate  Spirit  and  power,  as 
did  the  holy  men  of  God  by  whom  the  Holy  Scriptures  were 
written  ;  yet  the  Holy  Scriptures  were  very  precious  to  me, 
for  I  was  in  that  Spirit  by  which  they  were  given  forth." 
Upon  this  vital  and  comprehensive  scriptural  doctrine,  that 


all  spiritual  knowledge  comes  through  tlM!  revelation  of  the 
Lord  Jesus  Christ  by  His  Spirit,  and  that  He  is  Head, 
"  personally  anil  perceptibly,"  over  all  things  to  His  Church, 
rests  the  whole  superstructure  of  the  doctrines,  mode  of 
worship,   and  church  order  of  the  Friends.     This  super- 
structure we  will  now  briefly  examine;    remarking,  first, 
that  nothing  is  farther  from  the  fact  than  the  idea  often  met 
wilh  that  Friends  avow  no  settled  religious  creed.     On  the 
contrary,  the  things  most   surely  believed    and  professed 
among  them  since  Fox  and   Burrough  and  Howgill  and 
Barclay  began  their  ministry  have  been  openly  published 
in  hundreds  of  volumes  of  the  writings  of  the  Church,  and 
are  nothing  less  than  the  cardinal  doctrines  of  the  gospel 
in  all  their  fulness  as  set  forth  in  Holy-Scripture,  and  as 
witnessed   to   bv  the  Holv  Spirit  in  the  heart,  according 
to  the  texts,  "  He  that  believeth  "  "  hath  the  Witness  in 
himself;"  "the  Spirit  beareth  witness,  because  the  Spirit 
is  truth,"  etc.     These  doctrines  have  never  been  offered  as 
speculations  or  opinions,  but  as  matters  of  personal  and 
church  experience.      The  apostolic  word  is  7:now ;  "We 
A-iioio  we  have  passed  from  death  unto  life;"  "Wo  know 
that  the  Son  of  God  is  come,  and  hath  given  us  an  under- 
standing that  we  may  know  Ilim  that  is  true."     Among 
many  similar  bold  and  clear  declarations  of  faith  put  forth 
by  early  and  later  Friends  may  be  cited  some  passages  from 
the  letter  of  George  Fox  to  the  governor  of  Barbadoes  in 
1671:  "Wo  do  own   and  believe  in   God,   the  only  wise, 
omnipotent,  and  everlasting  God,  who  is  the  Creator  of  all 
things  and  the  preserver  of  all  that  He  hath  made — God 
over"all.  blessed  for  ever  !    We  do  own  and  believe  in  Jesus 
Christ,  His  beloved  and  only-begotten  Son,  in  whom  He  is 
well  pleased ;  who  was  conceived  by  the  Holy  Ghost  and 
born  of  the  Virgin   Mary;  in  whom  wo  have  redemption 
through  His  blood,  even  "the  forgiveness  of  sins;  by  whom 
were  all  things  created  in  heaven  .and  in  earth.     We  believe 
that  He  was  made  a  sacrifice  for  sin  who  knew  no  sin — -that 
He  was  crucified   for  us  in  the  flesh,  was  buried  and  rose 
again  the  third  day  for  our  justification,  and  ascended  into 
heaven,  and  now  sitteth  at  the  right  hand  of  God.     This 
Jesus,  who  was  the  foundation  of  the  holy  prophets  and 
apostles,  is  our  foundation  ;  for  we  believe  there  is  no  other 
foundation  to  be  laid  but  that  which   is  laid,  even  Christ 
Jesus ;  who  tastcil  death  for  every  man,  shed  His  blood  for 
all  men,  and  is  a  propitiation  for  our  sins  .and  for  the  sins 
of  the  whole  world,  .according  to  the  testimony  of  John 
when    he  said,  'Behold    the    Lamb  of  God,  who    taketh 
away  the  sin  of  the  world  !'  "     On  these  cardinal  doctrines, 
as  also  upon  those  of  the  offices  of  the  Holy  Spirit,  the 
fall   of  man,  justification    by    faith,  on   sanctification,  on 
the    inspiration    and    authority    of    the    Holy    Scriptures, 
the  writings  of  George  Fox  and  his  contemporaries.  Penn, 
Penington,    Barclay,    and    others,    are    full    and    explicit. 
Thev  declare  that  "we  believe  also  in  the  Holy  Spirit,  the 
Comforter,  the  promise  of  the  Father,  -whom  Christ  de- 


clared He  would  send  in  His  name  to  lead  and  guide  His 
followers  into  all  truth,  to  teach  them  all  things,  and  to 
bring  all  things  to  their  remembrance;  we  believe  that  a 
manTfestatiou  of  the  Spirit  is  given  to  every  man  to  profit 
withal;  that  He  convicts  for  sin,  and  through  obedience  to 
His  manifestations  gives  power  to  the  soul  to  overcome  and 
forsake  sin,  and  through  His  transforming  power  unites  the 
soul  to  Christ  in  the  new  creation,  according  to  the  Scrip- 
ture, '  If  any  man  be  in  Christ,  he  is  a  new  creature.'    Wc 
believe  the  Holy  Spirit  opens  to  the  mind  the  mysteries  of 
salvation,  and  that  the  saving  knowledge  of  God  and  of 
Christ  can  only  be  obtained  through  the  revehation  of  the 
Spirit,  for  the  apostle  says, '  What  man  knoweth  the  things 
of  a  man  save  the  Spirit  of  man  which  is  in  him  ?  even  so 
the  things  of  God  knoweth  no  man  but  the  Spirit  of  God.' 
AVe  believe  in  the  fall  of  man  ;  that  man  was  created  in  the 
iman-o  of  God,  understanding  the  divine  law  and  holding 
communion  with  his  Maker;  that  through  transgression 
he  lost  this  happv  state  and  heavenly  image,  and  that  un- 
til renewed  by  the  regenerating  power  of  the  heavenly 
Man,  Christ  Jesus,  he  is  dead  to  the  divine  life  in  which 
Adam  originally  stood;  but  wc  do  not  believe  that  sin  is 
imputed  to  any  until  they  transgress  the  divine  law  after 
sutticient  opportunity   has  been    given  to  understand    it. 
Hence  it  follows  that  children  cannot  be  sinners  from  their 
birth,  although  they  inherit  the  seed  of  sin  ;  yet  they  are 
also  through  Jesus  Christ  heirs  of  His  grace  and  partakers 
of  His  sacrifice  made  for  the  sins  of  the  world  ;  and  if  they 
die  in  infancy  we  believe  thev  are  saved  through  the  atone- 
ment of  our  Saviour."     On'the  subjects  of  sanctification 
and  justification  the  belief  of  the  Friends  has  ever  been 
that  the  great  design  of  our  Creator  in  sending  His  be- 
loved Son  into  the  world  was  the  redemption  of  man  from 
the  fall,  that  he  might  be  restoreil  into  unity  and  fellowship 
with  God.    "For  this  end  He  hath  communicated  to  every 
man  a  measure  of  that  light  and  grace  which  came  by  Jesus 
Christ ;  and  as  many  as  resist  not  this  light,  but  receive 
and  obey  it,  it  becomes  in  them  a  holy,  pure,  and  spiritual 
birth,  bringing  forth  holiness,  righteousness,  purity,  and 
all  those  other  blessed  fruits  which  arc  acceptable  to  God; 
by  which  holy  birth— Jesus  Christ  formed  within  us— wo 
arc  sanctified,  and  are  also  justified  in  the  sight  of  God, 
according  to  the  apostle's  words,  'But  ye  are  washed,  but 
ye  are  sanctified,  but  yo  are  justified  in  the  name  of  the 
Lord  Jesus  and  by  the  Spirit  of  our  God.'     We  consider, 
then,  our  redemption  in  a  twofold  respect.    The  first  is  (ho 
redemption  performed  and  accomplished  by  Christ  tor  us, 
in  His  crucified  body  without  us;  the  other  is  the  redemp- 
tion wrought  bv  Christ  in  us,  which  no  less  properly  is  ac- 
counted a  redemption  than  the  former.     The  first  is  that 
whereby  a  man  as  he  stands  in  the  fall  is  put  into  a  capa- 
city of  salvation,  and  has  conveyed  to  him  a  measure  ol  that 
power,  virtue,  spirit,  life,  and  grace  that  was  in  Christ 
Jesus,  which  is  the  free  gift  of  God ;  the  second  is  that 
whereby  wo  witness  and  know  this  pure  and  perfect  re- 
demption in  ourselves  by  the  inward  appearing  of  our  Sa- 
viour by  His  Spirit  to  set  up  his  kingdom  in  our  hearts, 
and  to  bring  us,  as  we  submit  to  His  will  and  government, 
into  the  glorious  liberty  of  the  sons  of  God." 

As  regards  the  so-called  sacraments  of  the  Church,  the 
Society  of  Friends  never  assumed  a  merely  negative  posi- 
tion but  one  cmphaticallv  positive.  Its  founders  in  ceas- 
ing from  man  turned  to  the  Lord.  The  Holy  Spirit  who 
led  them  out  of  material  forms  led  them  into  the  spiritual 
substance.  While  rejecting  the  typical  baptism  of  water, 
they  accepted  in  its  fulness  the  heart-cleansing  baptism  ot 
tho'Holy  Ghost.  They  renounced  the  outward  ordinance 
of  communion,  because  in  the  obedience  of  faith  they  had 
been  brought  to  know  of  the  spiritual  supper  of  the  Lord 
—the  bread  of  life  and  the  wine  of  the  kingdom.  These 
views  the  Friends  regard  as  the  result  of  the  scriptural 
truth  that  Christ  is  all  in  all  to  believers,  and  that  they  arc 
spiritually  complete  in  Him.  The  views  also  of  Friends 
on  divine"  worship  thev  believe  to  be  the  inevitable  conse- 
quence of  the  fundamental  scriptural  principle  of  all  wor- 
ship—that  it  must  be  in  spirit  and  in  truth.  "  If  we  should 
deny  this  way  of  worship,"  says  Isaac  Penington,  "we 
should  deny  Christ:  men  cannot  worship  in  spirit  and  in 
truth  as  Ih'ev  please,  but  must  wait,  in  the  silence  of  the 
flesh  for  God's  Spirit  to  quicken  them  into  spiritual  wor- 
ship." Neither  is  their  doctrine  of  a  free  gospel  ministry 
ner'ative— as  of  a  ministry  merely  unpaid,  or  not  depend- 
ing upon  intellectual  education  or  upon  human  ordination 
—hut  of  a  ministry  whose  freedom  consists  m  this,  that  it 
is  exercised  under  the  immediate  teaching  of  the  Holy 
Spirit,  and  that  it  stands  not  in  the  wisdom  of  man,  but 
in  the  power  of  God.  Friends  accept  the  apostolic  stand- 
ard as  expressed  by  Paul:  "I  certify  you,  brethren,  that 
the  gospel  which  was  preached  of  me  was  not  after  man, 
for  I  neither  received  it  of  man,  neither  was  I  taught  it, 
but  by  the  revelation  of  Jesus  Christ;"  and  also  the  ex- 
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bortation,  "As  every  man  hath  received  the  gift,  even  so 
minister;'*  "If  any  man  minister,  let  hira  do  it  as  of  the 
ability  which  (icul  i^iveth."  And  upon  the  same  basis  of 
the  immediate  Ilt-adship  of  Christ  in  the  Church  rest  the 
views  of  the  Friends  upon  church  order  and  government. 
Oathered  out  of  every  sect  and  rank,  the  early  Friends 
were  not  brought  logethur  like  loose  and  disjointed  stones 
in  a  chaotic  mass,  but  it  was  their  belief  that  it  was  tho 
will  of  God  by  the  same  divine  power  which  had  called 
them  individually  to  Himself  to  build  thoui  up  together,  a 
spiritual  house.  '*  Wc  can  boldly  declare  with  a  good  con- 
science, in  the  sight  of  God,"  says  William  Penn,  "  that 
the  same  Spirit  whieh  leads  us  to  believe  the  doctrines  and 
principles  of  the  truth,  and  to  hold  and  maintain  tliem  in 
their  primitive  and  ancient  purity,  as  set  forth  by  the 
apostles  of  Christ  in  the  Holy  Scriptures, — I  say,  this  same 
Sj)irit  doth  now  lead  us  into  the  tike  holy  order  and  gov- 
ernment to  be  exercised  among  us  which  was  exercised 
amt)ng  thcni."  Robert  Barclay,  too,  in  liis  elaborate  chap- 
ter on  this  subject,  jireuiises,  "  First,  Jesus  Christ,  the  King 
and  Head  of  the  Church,  did  appoint  and  ordain  that  there 
should  be  order  and  government  in  it.  Secondly,  the  apos- 
tles and  primitive  Christians,  when  they  were  filled  with 
the  Holy  (Jhost  and  immediately  h*il  by  tho  Spirit  of  God, 
did  practise  and  eommend  such  order  and  government. 
Thirdly,  the  Chundi  of  Christ  hath  tho  same  necessity  now 
as  of  old  to  exercise  this  authority — hath  tho  same  power 
to  do  so,  and  is  led  by  the  same  Spirit  into  tho  same  prac- 
tices." 

Our  limits  will  not  permit  details  upon  the  order,  disci- 
pline, and  church  government  of  the  Friends.  We  would 
refer  for  these  to  their  doctrinal  writings  and  books  of 
*'  discipline."  Hut  it  may  be  hero  remarked,  as  a  broad 
practical  principle  underlying  all  the  transactions  of  tho 
Church,  tluit  it  is  evidently  not  in  accordance  with  tho 
high  stamiard  of  church  unity  and  spiritual  guidance  which 
Friends  profess  to  adjust  and  settle  questions  that  como 
before  them  liy  a  numerical  majority  or  vote.  It  is  their 
custom,  therefore,  and  the  only  way  of  jiroceeding  consist- 
ent with  their  doctrines,  to  endeavor  in  all  the  transactions 
of  the  Church  to  wait  for  and  obtain  tho  immediate  guid- 
ance of  the  Holy  Spirit  as  the  true  spirit  of  judgment. 
And  on  any  occasion  where  this  unity  of  feeling  is  wanting 
and  cannot  be  attained  to  they  either  dismiss  the  question 
or  defer  it  for  future  action.  And  the  writings  of  tho 
Church  fully  set  forth  that  the  experienee  of  the  Friends 
gives  conlirming  evidence  to  them  that  tho  Lord  .Jesus  by 
His  Spirit  grants  wisdom  profitable  to  direct,  and  remains 
to  be  the  immeiliate  counsellor  of  His  people,  collectively 
as  well  as  imlividually.     The  infiuenco  of  some  distinctive 

{)rinciplc8  of  the  Friends  upon  the  world  at  largo  has  often 
leen  the  subject  of  remark  by  writers  outside  of  the  society. 
Their  early  opposition  to  slavery  and  the  slave-trade,  their 
testimony  against  all  wars  as  at  variance  with  tho  gospel 
of  peace,  tho  recognized  position  and  S])liero  of  woman 
in  the  affairs  of  their  Church,  and  their  most  prominent 
scriptural  doctrine  of  tho  personal  experimental  work  of 
spiritual  religion  in  tho  heart  by  and  through  the  imme- 
diate pcreeptilile  operations  and  inrlwclUng  of  the  Spirit 
of  (Jod.  are  views  that  are  linding  inereasiiig  acceplanco 
throughout  Cliristcndom.  As  to  their  benevolent  and  hu- 
manitarian efforts  as  individuals  and  as  a  Church — efforts 
conspicuous,  perhaps,  in  proportion  to  their  numbers — wo 
sometiuH's  hear  these  commented  on  as  if  their  association 
as  a  religious  liody  was  primarily  one  f)f  simple  |>hilan- 
thropy  ami  moral  reform.  But  is  it  not  in  justice  due  to 
them,  and  to  the  operative  principles  of  tho  gospel  wdiich 
they  in  common  with  all  other  Christians  advocate,  to  as- 
sign the  self  sacrificing  labors  of  such  niissiiiuaries  as  Fox 
and  l*<iin,  Woolinan  and  Wheeler,  Allen,  (irellet,  Foster, 
ancl  I'ry,  to  that  lovo  to  (lod  which  is  the  true  source  of 
love  to  man — to  that  ardent  zeal  for  the  honor  and  glory 
of  (Jod  which  is  insoparahlo  from  tho  welfare  of  nnm  ?  On 
the  present  position  and  ])ro8]>ects  of  the  society  our  re- 
marks must  be  brief.  The  sentiment  is  sometimes  volun- 
teere<l  b_v  popular  writers  that  Friends  have  already  done 
(lieir  work.au'l  that  tlicir  rlisintegration  and  disiippcaranco 
from  the  held  "f  actiitu  is  to  be  looked  for.  This  jissump- 
lion,  it  seems  to  us,  does  not  well  accord  with  tin;  evident 
fact  that  in  tho  universal  upheaval  and  un"^!  Itlement  of 
religious  feeling  in  the  ]iresent  day  tln-ru  is  an  increas- 
ing iiK{uir,v  after  that  radical  and  unchanging  (ruth  that 
comes  by  llie  immediate  revelation  of  (Jod,  by  Ilis  Spirit, 
to  tho  human  soul,  as  it  did  in  the  apostolic  limes;  and 
this  truth  involves  what  is  cHnrntiat  and  pertiinnrnt  in 
(Juakerism.  U'-speeting  the  statistics  of  its  present  church 
nieml)erslii|i — staled  to  bo  (>.'), 000,  inclu'ling  (Jreiil  Britain 
and  Ariierieaand  some  small  communities  on  the  continent 
of  Kurope  and  in  Australia — it  may  he  remarked  that  these 
fi:;ures  indiento  no  decrease  in  tho  aggregate  of  numbers. 
Therefore,  with  alt  due  allowance  uiado  for  the  existence  i 


of  disturbing  elements,  and  for  that  want  of  entire  internal 
harmony  of  sentiment — of  which,  in  common  with  other 
church  organizations  of  the  present  day,  tlie  society  has  a 
share — we  see  no  reason  to  suppose  that  the  .simple,  pure, 
spiritual  principles  of  the  gospel  as  set  forth  in  the  Holy 
Scriptures  will  ever  want  experimental  witnesses  and  advo- 
cates, or  bo  without  an  organized  Church  to  make  the  labitrs 
of  such  advoeateseffectual.    (See  QrAKKits.)   Ei)w.  lirtoWN. 

Friends  Creek,  tp.  of  Macon  co.,  HI.     Pop.  IS.'iS. 

Frieud'^hip,  tp.  of  Greene  co.,  Ark.     Pop.  .'i'J-J. 

Friendship,  post-v.  and  tp.  of  Knox  co.,  Me.,  on  tho 
sea-coast,  II  miles  W.  by  S.  of  Kockland.     Pop.  890. 

Friendship,  tp.  and  post-v.  of  Allegany  co.,  N.  Y., 
on  the  Eric  R.  K.,  '2\  miles  N.  E.  of  Clean,  has  4  churches, 
an  academy,  a  newspaper,  10  stores,  a  furnace,  and  a  na- 
tional bank,  and  is  the  seat  of  Baxter's  Musical  University. 
l*rincipal  business,  farming  and  cheese-making.  Pop.  of 
v.  474;  of  tp.  162S.         li.  K.  Hki.mk,  Ed.  "  Ki-gistkk." 

Friendship,  post-tp.  of  Guilford  co.,  N.  C,  on  the 
Korth-west  N.  C.  R.  R.     Pop.  1348. 

Friendship,  tp.  of  Clarendon  co.,  S.  C.     Pop.  1440. 

Friendship,  post-v.,  cap.  of  Adams  co.,  AVis.,  on  the 
Little  Roehc-u-Cris  River.  It  contains  the  county  build- 
ings, a  fine  school-house,  2  mills,  2  hotels,  a  wagon  and 
carriage  manufactury,  several   shops,  and  a  job  and  ncws- 

Iiaper  printing-office.  Tlie  projected  Chicago  and  Superior 
t.  R.  is  graded  to  within  half  a  mile  of  tho  village.  Pop.  7t>. 
S.  W.  PiKitfE,  En.  '•  PiiKss." 

Friendship,  tp.  of  Fond  du  Lac  co..  Wis.     Pop.  1101. 

Friends  of  God,  a  body  of  religious  persons  in  tho 
fourteenth  ecntury  who  consituted  an  unorganized  brother- 
hood. Some  were  laymen,  like  Nicholas  of  Bale,  their 
greatest  leader.  Others  were  monks,  like  Taulcr,  tlio  great 
iJominican  mystic,  Heinrieh  Suso,  and  the  master  Eckart, 
who  was  somewhat  strongly  pantheistic  in  his  views.  Tho 
movement  was  apparently,  to  some  extent,  affiliated  with 
that  of  the  "Brethren  of  the  Free  Spirit,"  but  seems  to 
have  avoided  the  excesses  and  immoralities  ascribed  to  that 
body.  The  Friends  of  God  adhered  to  the  Church,  but 
attemjitrd  great  reforms  within  it. 

FriendsviHe,  post-tp.  of  Wabash  co..  III.    Pop.  121C. 

Friendsville,  post-v.  of  Susquehanna  co.,  Pa.     P.  223. 

Fri'erson's,  tp.  of  Tuscaloosa  co.,  Ala.     Pop.  940. 

Fries  (Ei.ias),  b.  in  Sweden  Aug.  1^,  1794;  became 
adjunct-professor  of  botany  at  Lund  ISI9;  professor  there 
1S28;  received  the  professorship  of  economy  at  llpsata  in 
1S:J4,  oml  that  of  botany  also  in  IS;')!  ;  became  in  lSi>;t 
rector  of  the  university.  Was  chiefly  distinguislied  as  a 
student  of  tlie  mosses,  sea-weeds,  lielicns,  etc;  author  of 
S//ntrnift  Orhin  Verfftftfjilhim  {\S2b), Corpus  Fforartiin  I'rorin- 
ci'ilhnu  Sucviw  (1835),  Sumina  Vetfetiiln'/itnii  SrtDidiniin'ie 
{IS4fi-4S),etc.  D.Feb.  8,  1878.— His  s<m  TiiKoixtitK  is  pro- 
fessor of  botany  at  U]>sala,  and  contlucted  a  botanical  ex- 
pcilition  to  Spilzbergen. — An'>ther  son.  M.  E.  P.  Eitiics,  is 
a  distinguished  student  of  cry])togamic  botany. 

Fries  (Jacob  FuinntHii'),  b.  at  Barby,  near  Magde- 
burg, Aug.  2.'!,  1773,  was  trained  in  tho  Moravian  seminary 
of  his  native  place,  and  then  studied  at  the  universities  of 
Lci]>sio  and  Jena;  began  in  1801  to  lecture  at  Jena,  and 
in  1805,  after  having  travelled  in  Germany,  Switzerland, 
France,  and  Italy,  was  made  professor  of  philosojihy  and 
eleiuenlary  mathematics  at  Heidelberg;  in  181G  returned 
to  .lena  as  professor  of  theoretical  pbilosophy.  and,  though 
deposed  for  political  reasons  {from  1819-21).  he  remained 
there  until  his  death,  Aug.  10,  18J3.  In  philosophy  ho 
followed  tho  doctrines  of  Kant  (which  see),  but  he  believed 
that  his  master's  method  needed  perfecting,  because  it  con- 
foumbd  psychological  ideas  with  philosophy  properly  so 
called,  and  does  not  strictly  distinguish  the  aids  that  psy- 
chology  t'urnishes  to  metaphysics  from  mela]diysics  them- 
selves. By  a  blending  of  Jaeobian  ennccptions  with  tho 
philo.-'ophy  of  Kant,  Fries  developed  llie  d<tetrine  that  tho 
sensible  is  tho  ob)CL4  of  knowledge,  the  supra  sensible  tho 
object  of  faith  (rational  faith).  ""»1  ""'  manifestation  or 
rovolatiun  of  tin*  supra-sensiblo  in  the  pensibic  tlie  object 
of  presentiment,  llo  called  his  .vyslem  *'  philosc.phical  an- 
thropology," since  he  mn<le  all  furlln  r  knowledge  depend- 
ent on  man's  self-knowledge.  Vr.  Edwards  thus  comments 
upon  it:  "The  phibtr^ophy  of  Fries  commends  itself  in 
this,  that  it  preserved  thi-  formal  logical  reflection  of  Kant, 
without  sharing  in  the  metaphysieal  insipidity — yea,  emp- 
tiness— o!'  the  contents  of  that  lihWoaophy"  ( /tiUiofht-m 
Siirtfi,  is:)n.  p.  7S1).)  His  most  important  work  is  AVha 
A'ritik  fir,-  \',n„n,/t  ( Ilridelberg.  1807;  2d  od.  1828-31). 
(Seo  Hknkk,  Jiik-iih  I'n'rtin'rh  Fririi,  nnn  irni'nrm  hfiiui- 
tchriftlii'hrn  Nm-hhtonf  tltirf/rMfrfft  ( Leipsio,  !8fi7,  8vo); 
Ueueiiweo,  //i«r.  Phifo^.  (Now  York,  I87:t,  ii.  Iflfl,  201-203)  } 

Jab.  H.  Woruan. 
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Frie'ser,  von  (Richard),  Bauon,  president  of  the 
Siixtm  ministry,  was  b.  Aug.  9,  180S,  at  Thuruesdorf,  near 
Kiiiiiiisteiu  in  Saxony,  and  educated  in  the  royal  t-cliool  of 
Meisst'u.  Ue  studied  first  at  the  mining-school  at  Frei- 
berg, then  at  the  universities  of  Gcittiugen  and  Leipsic, 
anif  entered  the  service  of  the  guvcrnment  in  lS;i4.  oc- 
cupying an  inferior  position  in  the  ministry  of  the  inte- 
rior. In  May.  1841*,  when  the  revolution  broke  out  in 
Dresden,  he  distinguished  himself  by  his  coolness  and  his 
iirra  adliereuce  to  the  government,  and  in  the  midst  of 
the  general  confusion  took  charge  of  the  ministry  of  the 
interior,  fir.st  jirovisionally,  but  soon  definitely.  Differ- 
ences between  him  and  the  minister  of  state.  Von  Beust, 
caused  him  to  retire  in  1852,  but  in  ISoU  he  was  recalled 
and  appointed  minister  of  finance.  In  ISOG  he  was  a 
member  of  the  committee  which  governed  the  country  dur- 
ing the  war  and  the  absence  of  the  king,  and  after  the  war 
he  took  charge  also  of  the  ministry  of  foreign  affairs.  In 
ISG7  was  a  deputy  from  Saxony  to  the  council  of  the  North 
Ucrman  Confederation.  In  1870  he  showed  great  energy 
in  the  negotiations  with  the  South  German  states  concern- 
ing tlioir  becoming  members  of  the  German  empire,  and 
served  effectively  in  the  establishment  of  the  unity  of  Ger- 
many. AucrST  ]S'lBMANN. 

Fries'Iand,  province  of  Holland,  bounded  N.  and  W. 
by  the  North  Sea  and  the  Zuyder-Zee,  and  E.  and  S.  by 
Groningen  and  Overyssel.  Its  area  is  1200  square  miles; 
its  population  292.354,  of  Frisian  race,  a  proud,  independ- 
ent, but  loyal  people,  with  a  peculiar  fitness  and  fondness 
for  abstract  science,  especially  mathematics.  They  are 
Ciilvinists.  The  country  is  low  and  level,  intersected  by 
canals,  and  offering  excellent  pastures.  Butter  and  cheese 
arc  the  main  exports;  tlax  and  hemp  are  grown  in  large 
quantities.  The  principal  town  is  Leeuwarden.  What  is 
known  as  East  Friesland  is  a  part  of  Germany,  in  the  prov- 
ince of  Hanover.    Pop.  2J.S94.    (Sec  Frisian  Language.) 

Frieze  [perhaps  for  "Fri'si'an  cloth"],  a  coarse  woollen 
cloth  having  a  shaggy  nap  upon  one  side,  and  once  much 
employed  for  making  cloaks  and  for  jackets  for  laboring 
men.  The  Low  Countries  were  a  principal  seat  of  the 
frieze  manufacture,  and  Ireland  still  manufactures  hand- 
woven  friezes  of  good  quality. 

Frieze  [IN  frcjio,  "trimming."  "decoration"],  in 
classic  architecture,  the  central  member  of  the  eutal>lature, 
between  the  cornice  and  the  architrave,  often  enriched  with 
?.;ulptures,  but  sometimes  plain.  When  swelled  or  puffed 
out,  as  in  some  modern  Italian  examples,  it  is  a.  pnlvinatcd 
or  cnshioucd  frieze.  In  any  style  of  building  an  enriched 
horizontal  band  may  take  the  name  o^  frieze. 

Frig'ate  [Fr.  frffjate ;  Sp.  fragadii],  a  ship  of  war 
rating  inferior  to  ships  of  the  line  and  larger  than  sloops 
of  wur.  and  carrying  from  28  to  60  guns,  the  latter  usually 
arranged  upon  "two  decks — the  main  and  the  spar  deck. 
Sieam-frigates  of  late  usually  carry  a  less  number  of  guns. 
The  name  was  originally  applied  to  a  long,  sharp  vessel 
of  the  Mediterranean  propelled  by  both  oars  and  sails. 

Frigate  Bird,  or  iMan-of-War  Bird,  the  Atajen 
afjuilii  (  T-ichi/prtes  or  Freijnta  aqiiUns),  a  largo  pelican  of 
nearly  all  tropical  seas.  It  has  a  small  body,  a  long  tail, 
and  wings  often  eight  or  ten  feet  in  expanse,  and  is  capable 
of  very  long,  graceful,  and  powerful  flight.  It  can  neither 
swim  nor  wade,  but  catches  the  flying-fish  in  the  air,  and 
causes  the  gannet  and  other  fishing  birds  to  disgorge  their 
prey,  which  it  dexterously  seizes  in  the  air.  The  frigate 
bird  is  glossy  greenish  or  brownish  black,  with  a  scarlet 
]»ouch  on  the  throat.  A  second  species  is  reported  from 
the  suuth-west  Pacific. 

Frig'ga,  in  the  Scandinavian  mythology,  the  wife  of 
Odin  and  the  most  venerable  of  goddesses.  She  dwelt  at 
Fensalir.  and  was  the  goddess  of  marriage  and  of  fruitful- 
ness.  Some  say  that  Friiiay  was  "Frigga's  day;"  others 
say  that  "  Freya's  day"  is  intended.     (See  Freya.) 

Frig'id  Zone  [Lat. /r/f/iWus,  "cold"],  in  geography, 
the  arctic  and  antarctic  regions  ;  the  portions  of  the  earth's 
surface  which  lie  respectively  N.  of  the  arctic  and  S.  of  the 
antarctic  circle.  The  N.  and  S.  frigid  zones  have  each  an 
area  of  very  nearly  8,229.748  square  miles,  and  within  these 
zones  the  sun  does  not  rise  and  set  every  d:iy  of  twenty- 
f'lur  hours.  (See  Earth,  by  Prof.  Arnold  Guyot,  Ph.  D., 
LL.D..  M.  N.  A.  S,) 

Fringe  [Heb.  (icdll,  "twisted  thread" — i.  r.  a  "tassel," 
Deut.  xxii.  12;  a  "festoon"  for  a  column,  1  Kings  vii.  17; 
tuitfiifh,  a  "flower-like  projection" — '".  c.  "tassel,"  Num. 
XV.  ."8-tI  ;  the  "forelock,"  Ezek.  viii.  .■>],  an  ornament 
appended  to  the  four  corners  of  the  outer  garment  worn  by 
the  Israelites,  and  put  there  as  a  reminder  of  their  alle- 
giance to  .Tehovah  and  to  assist  tbeni  in  the  faithful  ob- 
servance nf  the  Decalogue.  As  the  Hebrew  law  is  said  to 
contain  altogether  613  commandments.  Jewish  tradition  has 


so  arranged  it  that  the  word  n^V^¥»  wbich  ie  numerical- 
ly 600,  with  8  threads  and  5  knots  holding  these  together, 
should  constitute  a  perfect  symbol  of  the  Law  ;  and  to  this 
day  every  orthodox  Jew  observes  the  law  in  the  wearing 
of  the  fringe.  Obliged  by  untoward  circumstances  to  re- 
linquish the  large  outer  fringed  garment,  they  wear  it  in- 
stead in  a  smaller  form  as  an  under-garment.  This  ex- 
])lains  why  the  poor  woman  with  the  issue  of  blood  was  so 
anxious  to  touch  the  hem  (fringe)  of  Christ's  garment 
{Matt.  ix.  20);  compare  xiv.  36  and  Mark  vi.  56,  where 
the  same  words,  in  the  original  KpaaTTf&ov,  is  rendered  "bor- 
der"). The  Pharisees,  delighting  in  outward  show,  en- 
larged the  size  of  the  tassels  of  their  fringed  garments  as 
marks  of  special  sanctity.   (Matt,  xxiii.  5.) 

Fringed  garments,  elaborately  wrought,  were  very  com- 
mon among  the  ancient  Egyptians  and  Babylonians,  but 
they  were  ortiauiciitnl  in  purpose.  They  were  especially 
used  in  state  dresses.  (Sec  JIaimonides,  Jod  He-Chrzukn, 
i.  100  s(?7. :  the  Hebrew  Prayer-Book.  T^ercc/i  Hn  C/mJim 
(Vienna,  ISjO),  p.  21  aeq.)  James  H.  AVorman. 

Fringe  Tree,  or  Old  Man's  Beard,  a  beautifully 
ornamental  shruii  of  the  U.  S.,  growing  as  far  N.  as  Penn- 
sylvania and  southward  to  Florida.  It  is  the  C/n'ouiinthufi 
Virfjiiiicfi,  of  the  order  Oleacea;.  Its  petals  are  white  and 
curiously  fringed,  whence  the  name.  It  has  an  oval  purple 
fruit,  and  leaves  which  are  extremely  variable  in  shape. 
Other  species  are  found  in  Australia  and  the  tropical  regions 
of  both  hemispheres. 

Fringillidre.     Sec  Finch. 

Fri'o,  county  in  the  S.  of  Texas.  Area,  1050  square 
miles.  Stock-raising  is  the  chief  pursuit.  There  is  much 
excellent  land  along  the  streams,  with  gcjod  timber.  The 
remaining  part  of  the  surface  is  rolling  prairie  and 
hills,  covered  with  mesquite-grass.  Cap.  Frio  Town.  Pop. 
309. 

Frio  Town,  post-v.,  cap.  of  Frio  co.,  Tex. 

Fris'che  Half  ("  Fresh-water  Sea"),  a  lagoon  with  an 
area  of  318  t^quare  miles  on  the  coast  of  Prussia.  In  an- 
cient days  it  formed  a  lake  receiving  the  waters  of  the  Prc- 
gel,  Frisching,  Passarge,  and  Vistula,  and  separated  from 
the  Baltic  by  a  very  narrow  band  of  land,  the  Frische  Neh- 
rung.  But  in  1510  the  Baltic  broke  through  the  Nehrung 
and  formed  a  permanent  passage  from  10  to  15  feet  deep, 
called  the  Gatt.  Frische  Haff  is  so  shallow  that  all  largo 
vessels  have  to  load  and  unload  at  Pillau,  situated  at  the 
Gatt,  from  which  the  cargoes  arc  transported  over  the  Half 
on  lighters. 

Fri'si  (Paolo),  F.  R.S..  b.  at  :\Iilan,  Italy,  Apr.  13, 
1728;  became  a  Barnabitc  monk  :  held  professorships  of 
philosophy  at  Casale  and  the  Barnabite  College,  Milan  ; 
became  in  1755  professor  of  morals  and  metaphysics  at 
Padua;  in  1756  professor  of  mathematics  in  Pisa;  and  in 
1764  took  the  mathematical  professorship  at  the  University 
of  Milan,  where  he  d.  Nov.  22,  1787.  He  was  profoundly 
versed  in  mathematics  and  physics,  and  possessed  a  posi- 
tive character,  in  consequence  of  which  he  was  involved  in 
perpetual  controversies.  His  works  include  a  DUqiiisiilo 
Matheniatica  (1751)  Upon  the  physical  cause  of  the  earth's 
figure  and  motion ;  Vc  Atmasphirra  cwfcstium  corpontni 
(1758) ;  Dc  Iiifcqualitate  mottta  jilaneturnin  (1760) ;  JJel 
modo  di  rcf/idare  i  Fiumi  e  i  Torreuti  {\1^2);  and  many 
others. 

Fris'ian  Language  and  Literature.  The  most 
powerful  idea  of  the  European  civilization  in  the  nineteenth 
century  is  that  of  nationality.  The  wars  of  the  first  Napoleon 
awoke  it.  and  in  the  next  generation  it  was  ready  for  action. 
Greece,  Hungary,  Italy,  Koumania,  and  Germany  are  its 
works;  Scandinavia  is  one  of  its  promises,  Panslavism 
one  of  its  dreams.  It  was  the  secret  of  the  success  of  Ca- 
vour  and  Bismarck;  it  is  the  explanation  of  the  fate  of 
Napoleon  III.  Its  literary  influence  has  not  been  less  than 
its  political.  The  history  of  Europe  has  been  rewritten 
from  the  standpoint  of  this  new  idea,  and  in  order  to  j)ro- 
curc  the  necessary  materials  old  and  forgotten  literatures 
have  been  excavated  and  ransacked,  and  dialects  and  lan- 
guages about  to  die  out  have  been  photographed  and 
studied  with  the  utmost  care.  Among  these  the  Parisian 
language  is  one  of  (he  most  interesting,  forming  an  inter- 
mediate link  between  the  Icelandic  and  the  Anglo-Saxon 
language,  illustrating  many  curious  laws  of  transition,  and 
exjilaining  mnny  peculiar  features  of  character.  It  comes 
nearer  the  English  than  does  any  other  continental  lan- 
guage now  spoken. 

The  Frisians,  called  by  the  Romans  Frisii'/in  the  Middle 
Ages  Fi'isfnxef  or  Frisiones,  and  by  themselves  Fn'san^  were 
a  I'eutonic  race  which  was  first  heard  of  in  13  b.  c,  when 
Drusus  found  them  dwelling,  together  with  the  Batavi,  the 
Bructeri,  and  the  Chauci.  on  the  north-western  coast  of  Ger- 
many, between  the  mouth  of  the  Rhine  and  the  mouth  of 
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the  Ems.     Ho  made  tbem  tributary,  but  in  28  A.  D.  tboy 

rose  against  tbe  Rotnan  domiuion,  and,  although  they  wcro 
subdued,  the  Frisiau  answer  to  Koinan  oppression  was  al- 
ways rebellion.  They  were  at  that  time  an  expanding  race. 
They  wholly  aI>sorbed  the  Chauei,  and  a^  the  Fraukish 
tribes  drew  southward  Frisian  trib<-s  stepped  in  and  pos- 
sessed themselves  of  the  laud  as  far  as  tbe  mouth  of  tho 
Scheldt.  They  also  spread  toward  the  N.,  along  tho  coast 
of  the  tJermau  Ocean,  as  far  as  Jutland,  where  they  were 
known  under  tlio  name  of  Strand  Frieser*  Soon,  however, 
the  Franks  turned  their  arms  northward.  In  fisO  the  Fris- 
ian chief  Ratbail  was  defeated  at  Dorsled  by  Pepin  de  lU- 
ristal,  and  he  and  his  subjects,  the  FriHti  mnjnim,  or  West 
Frisians  (who  occupied  districts  which  arc  now  \V.  of  tho 
Zuyder-Zec),  were  compelled  to  embrace  Christianity.  In 
7.'i4  the  same  fate  overtook  that  part  of  the  Fri»ii  minovea, 
or  Kast  Frisians,  who  lived  in  tho  region  now  between  tho 
Zuyder-Zee  and  the  Ems.  Charles  Martel  defeated  their 
chief.  Poppo.  in  a  bloody  battle,  and  afterwards  sent  the  holy 
Bonifacius  into  tho  country  to  preach  Christianity  among 
them.  Finally,  Cliarlcmagne  subdued  (7So)  tho  rest  of  tlie 
East  Frisians  inhahiting  the  districts  between  the  Ems  and 
the  Elbe.  By  !iis  Lex  Fn'aiimuiu  tho  whole  territory  of  tho 
Frisians  was  divided  into  three  parts,  of  which  that  part  sit- 
uated in  the  W.  fell  to  Charles  the  Babl  at  the  division  of  the 
Carlovingian  empire,  and  in  time  was  merged  into  the  pres- 
ent Dutch  jirovinces  of  Holland,  Zealand,  (lucldcrland, 
and  Utrecht,  losing  its  Frisian  character  almost  entirely. 
The  two  other  parts,  both  situated  farther  E.,  but  separated 
from  each  other  by  the  Eras,  fell  to  Louis  the  (Jerman,  and 
received  the  names,  respectively,  of  West  and  East  Fries- 
land,  of  which  the  former  is  the  present  Dutch  province  of 
Friesland,  and  the  latter  belongs  to  Hanover.  Here  the  Fris- 
ian character  prevailed,  and  the  language  has  survived  un- 
til our  days.  The  first  who  called  the  attention  of  scholars 
to  the  Frisian  language  was  the  Danish  philologist  Kasmus 
Bask,  whose  grammar  of  the  language,  Frim'tih  Spruijlttyc 
(Copenhagen,  1820)  was  translated  into  Dutch  in  18.32  by 
iicttema.  It  was  followed  in  1S40  hy  a  dictionary  by  Hicbt- 
bolen,  A/t/n'em'Hfhes  Wiirtt-ihurh.  an  excellent  work;  \vlule 
J.  Cirimm's  treatment  of  the  subject  is  weak  and  sometimes 
erroneous.  In  its  oldest  form  the  Frisian  language  exists 
only  in  law-books.  Each  '' gau  *'  or  district  had  its  own 
laws,  written  in  its  own  dialect,  and  tiiesc  law-books  are 
interesting,  not  only  as  linguistical  remains,  but  as  moral 
illustrations.  While  the  whole  of  Southern  and  Middle 
Europe  adopted  the  Ronmn  law,  the  Teutonic  races  of  the 
North — the  Norwegians,  Swedes,  Danes,  and  Frisians — 
developed  law-systems  of  tiicir  own,  wholly  independent 
of  the  ideas  of  Roman  jurisfirudeiiee.  Ot"  the  Frisian  law- 
books, the  most  remarkable  arc  the  Atcju/mc/i,  written  in 
1200,  and  valid  for  all  Frisians;  the  Emiiycr  Domcn,  from 
1312;  the  Brokmcrhrit;/ ami  tho  liccht  der  JluHtrtiif/er,  U'om 
the  middle  of  the  fourteenth  century.  They  have  been  col- 
lectedaud  published  in  Richthofen's  Frit--tiiac/ic  Jii-chtmjntffrn 
(Gottingen,  ISID).  Specimens  of  a  nioro  recent  form  of  iho 
language  are  Fricaehe  /^y^i/Zfrr/c,  by  Gysbert  .Tujiicx  (UiSI); 
the  witty  comedy,  Wtuttzc  (rribhcH'tt  hrillnft  (1712),  and 
the  novel.  It  liblun  frn  Aii-ftjr  y«br'iiitn  (1714).  I  n  our  days 
the  Frisian  language  has  disappeared  from  church,  school, 
court,  and  educated  pe*>le's  conversation.  It  is  now  spoken 
only  by  the  peasants  of  a  few  islancls  in  the  (Jerman  O^^'an, 
such  as  Heligoland,  antl  of  a  i^cw  isolateil  jiarishes  of  Old- 
enburg. Hanover,  and  some  towns  of  the  Netherlands,  such 
as  Mohpierum,  If  indchjopcn,  and  Ijceuwarden  :  but  is  broken 
up  in  rlialects  which  are  unintelligible  outside  of  their  na- 
tive jilaces.  Mr.  A.  Heltema  lias  written  much  both  in 
anil  about  tho  Frisian  tongue ;  his  poem.  />*■  Lnpt  hnrr 
(1H22),  attracted  much  attention,  and  was  translated  into 
German  in  IS47.  Ci.kmknm  Pktkhskn. 

Frisians.  See  Frisian  Lancuagc  and  Literatuue; 
also  FitiKsi.ANn. 

FriHtoc,  tp.  of  Benton  co..  Mo.     Pop.  1  (01. 

Frit,  the  scmifused  materials  for  making  glass  or  glnze. 
(See  til. ASS,  by  C.  (i.  IjKi.am),  A.  M.,  and  Pohcklais,  by 
I'uoK.  C.  F.  CuANiiLKK,  Ph.  D.,  I.L.D.,  M.  N.  A.  S.) 

Frith  (WiM.iAM  PowKM.}.  U.  A.,  an  English  artist,  b. 
at  Studley,  near  Hipon.  in  ISIII;  beeumo  an  exhibitor  iu 
is:;'.);  has  since  pntdueed  niany  paintings,  among  which 
wo  m  ly  notice  a  scene  fitjin  tho  Victir  uf  W  u/tvjhld,  18  IU; 
7'Iir  \'illn<fp  /'(ftor,  1S45,  which  made  him  an  A.  R.  A.; 
and  T/ir  Hnilivnif  Sffifion,  1S02;  entered  (ho  Royal  Acad- 
emy iu  IS.^2,  and  received  important  foreign  dietinctiuuB. 

Frit'illnry  [from  the  \jfit.  frit  if  fw.  a  "  dico-box,"  from 
tbe  dice-like  marks  nn  the  petals],  the  Fritiftttiiu  nmlfutjrit 
ot  ICuropo.  a  liliaceous  plant,  common  in  cultivation.  Th<? 
flower  is  spotted  with  jnirple.  rt-d,  and  yellow:  heneo  it  is 
often  i-allcd  checkered  lily.  Many  varieties  aro  grown  in 
gardens.  The  crown  imperial  (  Friti'f/mia  imftrriitfiH)  is  a 
fino  showy  llower  of  Persian  origin,    Thoro  aro  somo  twenty 


species.     Of  these,  tho  FritiUaria   atropurpureaj  pudicOf 
etc.  grow  in  the  U,  S.  in  the  far  West. 

Fritz'sche  (CnnisriAN  FuiEnrticn),  b.  at  Nauendorf, 
Germany,  Aug.  17.  177G;  was  educated  at  Franke's  orphan 
asylum  and  at  Leipsic ;  becanie  a  Lutheran  divine,  and  in 
18;i0  professor  of  theology  at  Halle.  Author  of  Vorlcmin- 
gen  iibfi-  den  Abnidmnhi;  Dr  amtmartaia  Jchh  Chrinti 
(1835-37);  J)c  Hftdntioing  Xotione  (1828);  was  one  of 
the  authors  of  the  Frt'tzschiurutn  opuHmUt  ncndrmirn  (IS^iS) 
and  A'orn  optntcnfn  (184G).  D.  at  Ziirich,  IS.'iO. — His  sons, 
Franz  Volkmar  (see  below),  Karl  FitiKDRicn  Aixtst 
(1801-40),  Otto  Friiwlin  (b.  1812),  and  Auolf  Tiikopor 
Hermann  (b.  1818),  aro  or  were  all  university  professors 
and  authors  of  learned  works,  mostly  upon  topics  connected 
with  Latin  and  Greek  literature  or  the  writings  of  the  early 
Christian  period. 

Fritzsehc  (Franz  Voi.kmar).  a  distinguished  philolo- 
gist antl  editor,  son  of  the  learned  theologian  C.  F.  Fritz- 
sche,  wash,  at  Slcinbach,  in  Saxony,  Jan.  26,  ISOO;  studied 
j  philology  at  the  I'niversity  of  Leipsic  under  Beck  and 
Hermann;  held  the  position  of  assistant  teacher  (collabo- 
rator) for  some  years  in  the  Thomas  school  in  Leipsic,  and 
!  was  called  thenco  to  the  professorship  of  eloquence  and 
I  poetry  in  Rostock  1828.  His  earliest  literary  labors  were 
connected  with  the  style  and  writings  of  Lucian  (Leipsic, 
182G,  1828),  some  of  whose  dialogues  he  edited  {Dialiuji 
Deorunt,  Lcipsic,  1829).  He  subsequently  devoted  his  at- 
tention to  the  Greek  theatre  and  the  (Jreek  dramatists,  es- 
pecially the  comedians.  Besides  the  Qunstioufn  Arhtoph- 
uncs'  (Leipsic,  ISIJS)  and  Dc  JJirtali  iittlbiis  atqiic  dc  Jlabi/- 
inniin  (Leipsic,  1831),  he  edited,  ^vith  a  copious  commen- 
tary, the  Tbcamophnriazuum  of  Aristophanes  (Leipsic,  18.*J8), 
and  the  Rnuw  (Ziirich.  1845).  In  defence  of  his  old  teacher, 
Hermann,  against  Otfried  Miillcr,  Fritzsehc  published  a 
Rerntfiiitu  des  Jiitrhrs  ^Fscbi/foH  Eumculdrn  von  K.  O.  MUl- 
ler  (Leipsic,  1831),  to  which  was  added  a  second  part, 
1835.  H.  Drisler. 

Friu'li  [Ger.  Friaul,-  Lat.  Fonun  Jnlii,  now  Cividnh, 
one  of  its  towns],  the  name  of  a  territory  along  the  north- 
ern and  north-eastern  Adriatic,  which  in  the  Middle  Ages 
formed  an  independent  duchy,  but  which  is  now  divided 
into  the  province  of  Undine,  belonging  to  Italy,  and  the 
district  of  Gorz-tJradiska,  belonging  to  Austria.  The  Friu- 
lians  speak  a  Romanic  dialect  (the  Friulian)  containing 
copious  Celtic  elements. 

Friz'zlesburg,  post-v.  of  Carroll  co.,  Md.     Pop.  IGl. 
Fro'beu,  or  Frobe'nius  (.Iohann),  a  learned  printer, 
was   b.   at   llammclburg,   in   Franconia.  in    IHIO.     He   re- 
ceived his  education  at  the  I'niversity  of  Bale,  then  served 
as  corrector  under  Amerbach   and   Petri  until   141)1,  when 
he  established  his  own  printing-office  in  Bale.     His  first 
publication  was  a  Latin  Bible,  and  he  is  said  to  have  been 
the  firi^t.  or  among  the  first,  to  introduce  into  Germany  tho 
I   use  of  Roman  letters.     Froben  was  a  warm  friend  uf  Eras- 
mus, and  the  publisher  of  many  of  his  works  (issued  col- 
,    Icclively  by  .Jerome   Froben,  1540,  8  vols,  foliob     The  ad- 
j   vantages  offered  by  the  press  of  Froben  and  the  correct- 
I   ncss    of    his   pulilieations.    among  which   was   a    splendid 
edition  of  the  Aihopu,  were  anmng  the  inducements  that 
,   drew    Erasmus    from    England    to     settle    at    Bile,    1515. 
j   (Drimmond's  Life  of  Eranttnis,  vol.  i..  p.  244.)     In  this 
j   year  Froben  put  to  jiress  the  first  ptibliiihrd  edition  of  tho 
i   (ireek   text   of  the   New    Testament,   edited   by   Erasmus. 
j    (  TrfijcUi-H   nu    thr  FiUiitrd    Tvxt   »f  thv    (I'lcrh    Tcatuvtrut.  p. 
I    iu.)      He  undertook,  also,  under  the  supervision  of  Eras- 
mus, the  publication  of  tbe  more  important  Latin  Fathers 
— fi.  f/.  .K'r()me,  on  whom  Erasmus  had  bestowed  much  care- 
ful study  and  labor  (15111);  Cyprian  ami  Ilufinus  (1520); 
Tcrtnlliim  (1521);   Aml)rose  (1^-7):  Augustine  (completed 
1528-211),     He    had    intended    to    supplement    these   by  n 
similar  edition  of  tho  Greek  Fathers,  but  ho  died  before 
his  plans  were  nmtured  (1527).     His  design  was,  however, 
carried  out  by  his  sons.  .leromc  ami  .lohn.  and  his  son-in- 
law,    Nicolas*  Bisclutp    (Nicolaus    Episeopius).       Frobcn's 
publication.'',  mostly  in  folio,  are  noted   for  their  general 
correctness.     The  character  of  the  old  printer  is  presented 
in  a  pleasing  light  by  Erasmus  in  one  uf  his  letters  {Kp. 
dceco.\xii.).     (See  Dim  mmond's  Li/c  of  Frnnmui,  London, 
1873,  vol.  ii.,  p.  273  ttr^.l  H.  Drisi.i:r. 

Fro'bishcr  (Sir  MartinI,  an  English  navignlor.  b.  nt 
Donciisfcr.  VorkHhire,  tho  first  Englishman  to  fail  in  search 
of  a  norlh-west  passage.  After  an  unsuccessful  endeavor 
for  fifteen  years  to  obtain  the  necessary  acsislanee,  ho  was 
finally  aidecl  in  his  enterprise  1-y  Duilley,  carl  »d'  Warwick, 
and  others,  and  sailed  trom  Dentford  in  dune.  1570,  with 
throe  vessels  of  small  size.  On  July  2S,  Frobisher  reuohed 
that  part  of  Gieenland  which  he  named  Meta  iMcogiiita. 
and  Aug.  U  passed  through  the  ^Irait  to  which  ho  gavo 
hid  name.  Among  the  ntincrals  brought  back  by  him,  gold 
was  discovered,  and  in  eunaequenco  a  suoood  expedition 
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was  fitted  out,  which  sailed  from  Harwich  May  31,  1577; 
the  result  of  this  expedition  caused  a  third  to  be  made  in 
1578,  which,  however,  arrived  so  late  in  the  season  as  to  bo 
comiiellcd  to  return  at  once.  This  was  the  last  of  Frob- 
isher's  voyages.  In  15S5  he  accompanied  Sir  Francis 
Drako  to  the^West  Indies,  and  for  his  services  against  the 
Spanish  Armada  was  knighted  in  158S.  In  1594  he  was 
sent  to  aid  Henrv  IV.  against  the  Spaniards  and  Leaguers, 
and  in  an  attack  upon  them  at  Croyzon,  near  Brest,  was 
mortally  wounded,  and  d.  at  Plymouth  Xov.  7,  1594,  soon 
after  having  returned  his  fleet  in  safety.    G.  C.  Simmons. 

Fro'bisher  Strait,  an  arm  of  the  sea  in  British  North 
America,  between  Hudson  Strait  and  Northumberland  In- 
let, extending  westerly  from  the  ocean  at  the  entrance  of 
Davis  Strait;  it  is  240  miles  long,  and  has  a  mean  width 
of  30  miles. 

Froe'bel  ( FniEDnicn)  was  b.  Apr.  21, 1782,  at  Oberweiss- 
bach,  in  Thuringia,  where  his  father  was  the  laborious  pas- 
tor of  seven  villages.     His  mother  died  before  his  remem- 
brance, and  his  half  orphanage  had  a  prevailing  influence 
on  his  destiny,  giving  him  a  very  sad  childhood,  that  quick- 
ened his  sensibility  and  stimulated  him  to  reflection,  which 
he    manifested   by    asking   strange   questions   concerning 
human  discords.     An  afl'ectionate  elder  brother,  to  divert 
his  mind  from  such  subjects,  undertook  to  te.ach  him  the 
sexual  system  of  botany,  and  show  him  how,  by  the  union 
of  opposites,  harmony  and  beauty  gradually  grow  out  of 
difl'erences.     Not  long  after,  being  put  to  school  by  a  ma- 
ternal uncle,  in  Ihe  first  hour  of  it  ho  heard  a  discourse  by 
the  teacher  on  the  text,  '•  Seek  ye  first  the  kingdom  of  God 
and  His  righteousness,  and  all  these  things  shall  be  added 
unto  you;"  this  gave  to  him  the  joyful  conviction  of  there 
being"  a  law,  which,  gradually  discovered  and  intelligently 
obey'ed,  would  bring  peace  and  harmony  into  the  human 
universe;  and  when,  in  1792,  he  heard  a  rumor  rife  among 
the  peasantry,  that  the  world  was  coming  to  an  end,  be 
says  he  did  not  believe  it,  because  the  will  of  God  had  not 
been  brought  about — a  wonderful  thought  for  a  child  ten 
years  old.     At  thirteen  he  was  apprenticed  to  a  forester, 
who  taught  him  wood-lore  and  mathematics,  in  which  he 
made  great  attainments.     Later,  he  went  to  the  University 
of  .lena,  and  studied  the  natural  sciences;  and  became  in 
1811!  curator  of  the  mineralogical  museum  of  Berlin,  where 
he  made   acquaintance  with   his  first  wife,  whose  tastes 
drew  her  to  the  museum,  and  who  learned  of  Froebel  much 
of  the  laws  of  life,  which  were  the  theme  of  his  thought. 
He  left  the  museum  to  enlist  in  the  army,  but  he  never  was 
in  a  battle.     He  prized,  however,  the  opportunity  of  learn- 
ing the  militarv  drill,  and  made  the  acquaintance  in  camp 
of'Middendorf^   Langcthal,  and  Birop,  who   later  became 
lifelong  coadjutors  with  him  in  the  work  of  education.     It 
was  after  the  war,  when  he  was  in  Frankfort-on-the-JIain 
with  the  intent  of  going  into  an  architect's  oflice,  that  ho 
met  the  educator  Griiner.     It  was  at  the  time  of  the  reform 
of  education  in  Germany,  and  his  camp-companions  were 
teaching  in   Frankfort.  "  In    the    frequent    discussions  of 
methods  Froebel's  originality  struck  Griiner,  who  persuaded 
him  to  give  up  architecture  and  take  a  class  in  his  school. 
He  visited   Pestaloizi  then  for  the  first  time,  but  two  years 
after  went  again,  taking  with  him  the  two  sons  of  a  Frank- 
fort gentleman,  who  had  been  confided  to  him  to  be  edu- 
cated.   He  remained  at  Yverdun  this  time  nearly  two  years, 
making  himself  a  pupil  with  his  two  pupils.    Afterthat.  he 
and  Mtddendorf  began  a  school  in  Keilhau  with  six  pupils, 
two  of  whom  were  these  two  boys,  and  the  others  the  chil- 
dren of  his  brothers,  one  of  whom  bad  died.      Karl  Froebel, 
one  of  these  children,  now  an  old  man  keeping  school  in 
Edinburgh,  describes  this  school  as  a  paradise  of  children, 
but  says  that  during  the  whole  period  of  his  stay  (from 
1816  to  1826)  it  w,as  in  a  chronic  state  of  bankruptcy.    The 
plan  was  to  educate  the  children  by  putting  them  at  work, 
and  making  niiture  itself  and  what  they  produced  artisti- 
cally by  horticulture  and  their  own  hands,  their  boohn.    It 
was  while  here  that  Froebel  married  his  first  wife  and  for- 
mer pupil  in  mineralogy.    They  never  had  children  of  their 
own,  but  she  made  his  school  a  happy  family  for  the  twenty 
years  that  she  lived  with  him.     But  they  did  not  contine 
"themselves  to  Keilhau,  where  Middendorf  only  remained 
steadily  and  after  the  death  of  Froebel.    Thev  had  schools 
in  Switzerland  at  Watersee,  Burgdorf.  and  Willisau.    Some 
time  during  this  interval   Froebel  went  to  Giittingen  Tni- 
versitv  and  sturlied  comparative  philology,  making  himself 
thoroughly  acquainted  with    L.atin.  Greek,  and  Sanscrit, 
and  all  to  complete  his  own  education  for  his  duties.     In 
18:19  he  lost  his  faithful  wife,  and  it  was  not  till  1840  that 
he  founded  his  first  kindergarten  at  Brandenburg.    Twenty- 
three  years  before  he  had  published  his  first  work,  Mfn- 
echene'nichinu)  ("Human  Education"),  in  which  may  be 
discerned  the  seeds  of  the  kindergarten.     He  there  gives 
the  process  of  human  development  in  the  child,  echoed  in 


history.  But  at  that  time  it  was  his  idea  that  the  child 
until  he  was  seven  years  old  should  be  exclusively  educated 
by  the  mother.  Later,  ho  saw  that  it  was  simply  impos- 
sible for  mothers  with  several  children  and  other  family 
duties  to  devote  themselves  to  the  development,  mental  as 
well  as  moral  and  physical,  of  each  child,  but  th.at  from  tho 
time  children  were  three  years  old  till  seven,  it  was  a  relief 
for  both  parties  to  have  them  gather  into  companies,  to  be 
taken  care  of  for  several  hours  of  every  day  by  a  kinder- 
gartner,  thoroughly  instructed  in  the  process  of  development 
and  the  methodof  the  kindergarten.  (See  Ki.NDERGAnTEN.) 
For  the  next  twelve  years  he  devoted  himself  to  the  educa- 
tion of  kindergartners  and  the  establishment  of  kinder- 
gartens. The  last  attempt  was  at  Hamburg,  where  he  was 
invited  in  1850.  He  elaborated  the  method,  and  has  left  it 
a  gospel  to  childhood,  for  its  principle  is  that  free  creative- 
ness  is  at  once  the  means  and  end  of  human  education,  and 
begins  in  spontaneous  play,  so  guarded  and  guided  as  to 
coincide  with  God's  creativeness.  He  married  one  of  the 
kindergartners  whom  he  educated,  and  she  kept  a  kinder- 
garten in  Hamburg  for  twenty  years  after  his  death,  which 
took  place  June  21, 1852,  at  RudoIstadt,whcre  he  had  a  school 
for  training  kindergartners.  It  was  in  the  course  of  these 
last  twelve  years  that  he  published  another  most  characteris- 
tic work.  Die  Miilttr-iind  Kuse-Liedcr  ('■  Mother's  Cosseting 
Songs"),  illustrated  by  plates  and  notes  addressed  to  the 
mother,  interpreting  to  her  her  instincts,  and  giving  her 
hints  for  her  motherly  prattle  with  her  little  children.  The 
reform  of  education  begun  by  Rousseau,  and  carried  on  by 
Fichte,  Pestalozzi,  and  Dicsterweg,  finally  culminated  in 
Froebel's  discovery  of  the  method,  as  well  as  principle,  of 
educating  the  human  being  in  its  first  years  purely  by 
means  of  its  own  spontaneous  activities,  genially  inter- 
preted to  him  by  guiding  him  to  produce  eft'eets  corre- 
sponding to  tho  works  of  God.      Elizabeth  P.  Peabodv. 

Froebel  (Julius),  nephew  of  Friedrieh,  b.  in  Gries- 
heim.  Germany,  in  1806;  studied  at  several  German  uni- 
versities ;  held  professorships  of  mineralogy  and  other 
sciences  at  Ziirich  183.'5-44  ;  edited  a  radical  political  pa- 
per: removed  to  Prussia,  but  was  obliged  to  go  to  Dresden 
for  political  reasons,  and  his  pamphlets  on  public  affairs 
were  suppressed ;  took  part  in  the  revolution  of  1848,  and 
entered  the  Frankfort  Parliament;  was  arrested  and  tried 
for  a  political  ofl'ence  at  Vienna,  but  escaped  conviction  ; 
removed  to  Switzerland,  and  thence  to  the  IT.  S. ;  was 
editor,  newspaper  correspondent,  lecturer,  and  merchant 
in  New  York,  Nicaragua,  Northern  Mexico,  and  Califor- 
nia; in  1857  went  to  Germany,  and  became  again  involved 
with  the  authorities;  removed  to  London;  became  in  1862 
an  editor  in  Vienna:  and  in  1867  founded  a  journal  in 
Munich,  and  in  1873  became  German  consul  at  Smyrna. 
Author  of  GrundzUge  einet  ,%s(e)nc»  del-  ICii/slallor/ie  (IRiS) ; 
Si/ttem  del-  Sncialen   Polilih:  2  vols,  of  American  travels 


(1857-58):     Thcorie   der   Pnlitik    (1861);    Die   Wirlhecha/t 
des  MeiiBchentjcscMechla  (1870),  and  other  works. 

Frog  [cognate  directly  with  the  Anglo-Saxon  /rogga, 
and  intermediately  with  the  German  Frosch  and  Dutch 
iTo»r*,  and  contrasting  with  the  Latin  roiia  and  its  related 
terms],  a  name  applied  to  many  of  the  leaping  tailless  Ba- 
trachians.  The  frogs  arc  the  typical  representatives  at  once 
of  a  class  (the  Batrachians  or  Amphibians)  and  an  order 
(the  Anura  or  Salicntia),  and  are  divisible  into  several 
distinct  families  and  numerous  genera  and  species.  As 
representatives  of  the  family  Ranid»,  the  true  frogs  are 
distinguished  by  a  peculiar  sternal  apparatus,  the  manu- 
brium being  a  robust  bony  style,  the  xiphisternum  gener- 
ally similar,  and  the  arciform  cartilages  wanting;  the 
skull  has  no  fronto-parietal  fontanel ;  there  are  no  teeth 
on  the  lower  jaw  ;  the  tongue  has  a  broad  free  margin,  is 
attached  in  front  and  free  behind,  and  is  more  or  less 
deeply  notched  behind ;  the  ear  is  perfectly  developed,  the 
tympanum,  cavum  tytnpani.  and  Eustachian  tubes  being 
present ;  there  are  no  parotoid  glands.  The  family  is  rep- 
resented bv  a  number  of  genera,  the  largest  of  which  is 
that  of  the  typical  frogs  {Rinm).  of  which  there 'are  about 
forty  species!  found  in  almost  all  portions  of  the  world  ex- 
cept Australasia  and  South  ,\merica.®  (For  metamorphoses 
of  frog  see  cut  in  article  BATnAClllA.)  Nearly  a  dozen  are 
found^in  the  U.  S. ;  the  best  known  are— 1,  the  common 
bull-frog  (liniia  Cnteabyann):  2,  the  shad-frog  {liana  hiile- 
clim):  S.  the  wood-frog  (Rana  g;/li-atica):  4.  the  marsh- 
frog  (Raun  pnliulrin) :  and  5,  the  spring-frog  (Ronn  fun- 
linnlit).  (1)  Much  the  largest  of  these,  and  only  rivalled  in 
size  by  a  species  (Raiia  linrlim)  of  the  East  Indies,  is  the 
bull-frog.  This,  like  its  fellows,  feeds  upon  worms,  mol- 
lusks.  and  insects,  and  it  is  said  that  to  those  in  the  Zoo- 
logical Gardens  of  London  arc  sometimes  given  sparrows, 
which  they   greedily  devour:  its  color  is  green,   bronzed 
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with  olive,  and  with  dusky  blotches.    (2)  The  shad-frog  is 
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The  Common  Frog  (liana  Unnporuria). 

rccognizablo  by  its  eye-like  spots,  which  aro  dark  brown 
bordered  with  yellaw,  and  in  allusion  to  which  it  is  also 
called  leopard-frog;  the  name  shad-fro^  has  been  derived 
from  its  appearing  in  spring  nearly  at  the  same  time  as 
the  shad.  (3)  The  wood-frog  may  be  known  by  its  red- 
dish-brown color,  aud  by  a  dark  bridle-like  stripe  passing 
from  the  snout  and  through  the  eye  backward:  it  is  most 
abundant  in  woods,  and  is  very  closely  related  to  or  iden- 
tical with  the  /{ana  trmporaria  of  Europe.  (4)  The  marsh- 
frog  has  about  four  to  six  rows  of  quadrate  dark  spots  on 
the  bark  and  sidos,  and  is  also  called  the  tiger  or  pickerel 
frog,  (o)  The  spring-frog  is  of  a  brigiit  green  color,  with  a 
yellow  throat,  and  with  a  very  large  tympanum;  it  is  one 
of  the  most  eonimon  species,  and  one  of  the  most  esteemed 
as  a  delicacy  for  the  talile.  Although  not  universally  pop- 
ular, there  is  an  incrmsed  tendency  to  the  appreciation  of 
the  frog  as  a  delicacy  for  the  table  in  this  c<»untry.  as  thero 
has  long  been  in  France;  and  in  most  of  our  large  cities 
frogs  can  be  obtained  in  select  places  in  proper  season. 
The  abhorrence  wliich  is  sometimes  expressed  respecting 
tlie  use  of  frogs'  llesh  for  the  table  can  bo  only  due  to  ir- 
rational prejudices,  for  it  certainly  yields  a  most  tender 
and  delicate  morsel.  In  France,  as  is  notorious,  as  well 
as  in  tSouthern  Kurope,  it  is  generally  a  favorite  article  of 
diet,  and  forms  the  object  of  an  extended  industry.  Frog- 
gerics  abound  in  which  the  animals  are  raised  and  kept. 
In  the  materia  mcdi(;a  frogs'  tlosh  \va3  f(»rmerly  quite  pop- 
ular among  European  physicians  as  an  antiscorbutic.  Tno 
common  frogs  have  long  been  favorite  subjects  for  experi- 
mentation among  physiologists,  the  delicacy  of  their  tissues 
enabling  the  circulation  of  the  blood  to  be  readily  p<'r- 
ccivcd;  they  aro  also  celebrateil  in  connection  with  the 
history  of  galvanism,  (ialvani  having  been  led  to  his  dis- 
covery by  the  consitlcration  of  the  phenomena  exhibited 
by  thi'm  when  experimenting  with  the  common  European 
species.  TiiEonoKK  Gill. 

Frog  Fish«     See  Asc.j.f.u. 

Frog-Spawn,  jiniperly  the  name  of  the  well-known 
gelatinous  mass  enclosing  tlio  ova  of  frogs;  but  the  name 
is  extended  in  rural  districts  to  some  of  the  large  green 
fresh-water  Algte.  wliieh  form  slimy  masses  in  etrenme  and 
ditches — notably  to  those  of  the  family  Iiatrachospcrmacca^ 
of  which  Hittrnrh'iMprrmnm  moniiifnrme  is  a  very  common 
sj)('i-icw  both  iti  MurojK!  nnd  the  ('.  S. 

Frog-Spitllf,  <'iu>koo-Spit,  or  Tontl-Spit,  a 
frotliy  substance  often  seen  on  grasses,  weeds,  and  even 
trees,  very  closely  resembling  huiimn  saliva  in  appearance. 
On  examination  it  will  be  found  to  contain  one  or  moro 
grubs,  the  larvii'  of  various  leaf-hoppers — insects  of  various 
families  of  the  Hemiptcra.  In  Kurope  the  larva  of  <'irn>ln 
Hpnmima  is  a  very  common  cause.  In  tlie  U.S.  the  genera 
J/rlrttrhara  and  Ajihrttpburn  aro  among  the  froth-produ- 
cers. This  froth  consists  of  the  sap  of  the  plant.  'I'heso 
insects  are  great  pests  to  vegetatitiu,  and  very  numerous  in 
species.  The  ])opu!ar  names  for  this  frothy  snbstunce  aroso 
from  obi  and  entirely  unfoundeil  fancies. 

FroisHnrt  (.Ikan),  b.  at  Vabneiennes,  France,  in  I.ir>7  ; 
was  fh-stini'd  by  his  father  for  the  Church,  and  took  holy 
orders,  but  failing  in  lovo  with  a  lady  of  high  rank,  went 
to  England,  where  he  was  (lofil-Cfi)  secretary  and  ehapel- 
olerk  to  Queen  I'hilippa.  a  liberal  patroness,     lie  travelled 


much  in  Flanders,  France,  Scotland,  Italy,  and  other 
countries:  became  eanon  of  Chimay  l.'i'JO.  The  time  of 
his  death  is  not  known.  He  compileil  for  the  duke  of 
Brabant  a  collection  of  ballads  aud  songs  called  M<lia<i<>r, 
but  is  chiefly  memorable  for  his  imniortal  i'/n-onivlet,  the 
most  important  written  historical  monument  of  the  Middle 
Ages  that  we  possess.  Froissart's  Chrotiidci  nre  of  great 
value,  but  are  not  so  mucli  nn  accurate  history  a-**  a 
faithful  picture  of  his  times,  and  of  their  places,  customs, 
and  people.  They  range  over  all  AVestern  Europe,  for 
Froissart,  a  churchman  and  scholar,  living  in  unsettled 
times  before  the  feeling  of  nationality  had  been  well  de- 
veloped, is  quite  destitute  of  patriotic  feeling.  The  favor- 
ite English  version  of  this  fine  old  autlior  is  that  of  Johncs 
(  1803-05,  often  reprinted),  but  the  old  translation  by  Lord 
Berners  {]52.">-2o)  is  correct  nnd  much  more  spirited,  llu- 
chon'.s  edition  (18'J-1)  is  the  best  of  the  original  French  text. 

FroraC)  town  of  England,  in  Somersetshire,  on  the 
Frome.  It  has  considerable  manufactures  of  broadcloth 
and  cassimcrcs.     Pop.  0762. 

Fromcntin  (Emgits).  b.  in  France,  became  a  priest 
anrl  Je«uit;  came  to  the  U.  S.,  married  nnd  settled  in  New 
Orleans;  was  I'.  S.  Senator  from  Louisiana  181.'i-lU;  be- 
came a  judge  of  the  iVew  Orleans  criminal  c(turt  in  1821, 
and  was  appointed  soon  after  U.  S.  judge  in  West  Florida 
during  Jackson's  governorship;  resumed  legal  practice  in 
New  Orleans,  and  d.  there  Oct.  G,  1S22. 

Fromcntin  (EuciixE),  b.  at  La  Rocbclle,  France,  Dec, 
1820;  has  attained  distinction  as  a  painter  of  well-cxc- 
cutcd  Algerine  and  Arabian  scenes,  remarkable  for  bril- 
liancy of  color.  Author  of  Dominique  (LSB.**),  a  novel,  nnd 
of  several  other  volumes,  chiefly  descriptive  of  his  travels 
as  an  artist.     D.  at  Turis  Aug.,  1870. 

Fronde  [Fr.  for  a  ''sling;"  the  name  was  probably 
given  from  an  incident  in  a  street-fight  early  in  the  slrug- 
gle ;  according  to  others,  from  the  calumnious  squibs  and 
slanders  hurled  by  the  anti-Mazarin  party  at  the  court],  a 
fa(!tion  of  French  nobles  who  ojiposed  Cardinal  JIazarin 
(luring  a  part  of  tlic  minority  of  Louis  XIV.  The  break- 
ing uji  of  the  feudal  system  and  the  policy  of  Iticlielicu 
had  finally  led  to  a  centralized  despotism,  against  which 
(,\ug.  27.  lOlS)  the  people  of  Paris  rose  in  arms.  In  tho 
Oetolier  following  the  popular  demands  were  acceded  to, 
but  tiie  malcontent  nobles  seized  the  opportunity  of  trying 
to  overthrow  Mazarin  and  regain  their  old  p<nver.  Tho 
struggle  lasted  from  1G49  to  1062,  and  as  far  as  military 
results  were  concerned  were  favorable  to  tho  nobles,  and 
they  had  the  grandest  opportunities  for  making  a  great 
constitutional  reform;  but  as  they  bad  no  strong  leader- 
ship, no  fixed  ])rinciplc8,  and  no  definite  object  except  self- 
aggrandizement,  Mazarin  in  1053  snatched  from  his  mutu- 
ally jealous  and  strangely  frivolous  enemies  the  fruits  of 
their  victory.  Tho  war  of  the  Fronde  was  one  of  the  most 
ridiculous  and  useless  contests  in  history,  (i^ee  Lft  Mnza- 
rinridcs,  a  large  collection  of  lampoons  on  the  court;  St. 
An.AiHE,  J/ist.  de  la  Frondr,  1841  ;  the  histories  of  I5a^- 
RANTE  and  FiT/.i'ATUirK;  CofSiN,  La  Fronde  rn  Paris.) 

Fronl'al  Bone  [from  the  hat.  froits,  front  in,  t^^a  "fore- 
head '■],  in  the  vertebrate  skeleton,  one  of  the  most  import- 
ant bones  of  the  skull.  It  is  regarded  as  representing  the 
neural  spine  of  the  second  cephalic  vertebra.  In  man  it 
has  two  parts,  a  vertical  and  an  orbito-nasal  portion,  tho 
former  the  bony  portion  of  the  forehead,  the  latter  forming 
part  of  tho  roof  of  the  orbits  of  tho  eyes.  It  is  developeil 
from  two  centres,  and  at  birth  is  divided  vertically  into  two 
lateral  lialves  by  the  frontal  suture.  «hleh  sometimes  per- 
sists through  adult  life.  The  vertical  part  consists  of  an 
outer  and  inner  liard  layer,  separateil  to  some  extent  by  a 
diploe,  a  soft  cancellous  tissue  furnislied  with  large  veins. 
Just  above  the  vynit  the  diploi-  is  wanting,  and  its  place  is 
occupied  by  the  frontal  sinus,  a  cavity  in  two  parts,  cooh 
of  which  communicates  with  the  nasal  passages. 

Kkvised  by  Wii.lauii  Pakkrr. 

Frontenac,  county  of  Ontario,  Canada,  bounded  on 
the  S.  by  Lake  Ontario  and  the  river  St.  Lawrence.     Area. 
:t2;i  square    miles.     It  is  traversed  by  Ibe   Kidenu  Canal 
and  (ho  Grand    Trunk    Itailwav.     Cup.  Kingston.      Poj>. 
28,717. 
Fronlcnnc,  do  (Loris  or  ntrAorl.  CoMtr,  b.  in  Ifi2I 
■   in    France:   served    in   the  army    in    Italy.   Flanders,  Ger- 
many, and  Candia,  nnd  reeeivetl   many  wounds.     In  1072 
I  was  appointed  governor-general  of  Canada  by  Louis  XIV.. 
j  having  already  won  a  wide  renr)wn   for  valor,      lie  was  a 
I  relative  of  Madame  Mairitenon  and  the  husband  of  a  court 
I  beauty,   who   used    her   inlluenee  against    hitii.       His  first 
I  governorshij)  of  New  France  (1072-82)  was  marked  by  the 
I  buihiingof  I'ort  Front  en  ac  (now  Kingnton.Ont.)  and  the  ex 
I  pcditions  of  La  Salle,  Marquette,  and  .Ldicl  ;  but  Fronlennc, 
I  a  man  of  great  abilities,  was  hampered  by  the  action  of 
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his  intendant  and  of  Laval,  bishop  of  Quebec,  so  long  the 
virtual  ruler  of  Canada.  He  was  accordingly  recalled,  but 
in  1689,  Canada  being  almost  ruined  under  his  successors, 
he  was  sent  out  again.  He  now  punished  the  Iroquois 
terribly,  destroyed,  through  his  lieutenants,  the  English 
marine  in  Hudson's  Boy.  ravaged  Newfoundland,  terrified 
all  the  English-speaking  coast-towns  as  far  S.  as  New  Jer- 
sey, captured  Peniaquid.  Casco.  Salmon  Falls,  Schenectady, 
and  in  1690  repulsed  the  forces  of  Phips  before  Quebec — 
an  event  which  Louis  XIV.  commemorated  with  a  medal. 
This  able  soldier  d.  at  Quebec  Nov.  2S,  1098. 

Frontier',  county  in  the  S.  S.  W.  of  Nebraska,  wa- 
tered by  branches  of  the  river  Platte.  Area,  972  square 
miles.     Cap.  Stockwell. 

Fronti'nus  (Sextus  Jtlius),  a  Roman  writer,  distin- 
guished also  in  civil  and  military  affnirs,  was  b.  about  40 
A.  D.,  though  the  exact  year  is  not  known.  His  first  ap- 
pearance in  public  life  was  as  pvretor  urhanuH  in  A.  D.  70, 
under  Vespasian.  Tacitus,  in  bis  Life  of  Affn'rola,  tells 
us  that  ho  was  appointed  to  the  chief  comraanil  in  Britain, 
and  that  he  conducted  himself  with  ability,  subduing  the 
warlike  tribe  of  the  Silures.  lie  was  succeeded  by  Agri- 
cola,  and  on  his  return  to  Rome  escaped  the  suspicions  and 
jealousy  of  Domitian  by  living  a  retired  and  studious  life. 
He  was  twice  honored  with  the  office  of  consul,  and  in  A.  D. 
97  was  appointed  by  Nerva  curator  aquarnui  {superin- 
tendent of  aqueducts),  to  which  appointment  no  doubt  we 
owe  his  most  valuable  publication.  He  died  probably  in 
103.  Frontinus  has  left  us  a  work  on  military  tactics,  pre- 
sented in  the  form  of  a  series  of  anecdotes  of  distinguished 
kings  and  commanders,  entitled  Strateycmaticoii  h'bri  IV. 
To  each  of  the  four  books  a  brief  preface  is  prefixed  de- 
tailing the  chief  subject  of  the  book.  More  important 
than  this  is  the  other  extant  work  of  Frontinus,  De  Aqmr 
dnctihus  urhif*  Roniit:  llher,  in  which  he  describes  the  con- 
struction and  maintenance  of  those  vast  and  expensive 
structures  which  made  Rome  enviable  among  ancient  cities 
for  its  ample  water-supply.  Besides  these,  several  treatises 
on  land-measurement  are  attributed  to  Frontinus,  fragments 
of  which  are  contained  in  the  collection  of  Agrimensores,  or 
Re!  Arjrnriac  Anctorcm,  by  Goesius  (Amsterdam,  Ifi74,  4to), 
and  in  Gromatici Scn'ptores,hy  Lacbmann  and  Rudorff  (Ber- 
lin, 1840-52,  2  vols.).  The  best  editions  of  the  Strateje- 
rnnticn  are  those  of  Oudendorp  (Leyden,  1731,  and  again 
1779)  and  of  Schwebel  (Loipsic.  1772);  of  the  De  Aqux 
dnctihus,  those  of  Polenus  (Padua.  1722,  4to)  and  of 
Dederich,  with  (Jerman  translation  (Wesel,  1841);  anew 
recension  of  the  text  of  both  works  by  Dederich  (Lcipsic, 
1855).  H.  Drisler. 

Frontlet.     See  Phvlacteries. 

Fron'to  (Mahci'S  Cornelius),  a  distinguished  public 
speaker  and  rhetorii'ian,  was  b.  at  Cirta,  in  Africa,  in  the 
reign  of  Dumitian  or  Nerva.  Having  removed  to  Rome, 
he  soon  attained  high  distinction  as  a  teacher  of  eloquence, 
and  won  the  special  favor  of  Hadrian  and  Antoninus  Pius, 
by  whom  he  was  entrusted  with  the  education  of  the  im- 
perial princes,  M.  Aurclius  and  L.  Verus.  In  143  he  held 
for  a  short  time  the  office  uf  consul,  but  lie  declined,  on  the 
pica  of  ill-health,  the  charge  of  a  proconsular  province.  He 
was  held  in  high  honor  by  his  contemporaries,  and  ranked 
among  the  most  distinguished  orators.  He  even  had  a 
body  of  followers,  who  took  him  as  their  model,  and  were 
called  after  him,  Frontonmui.  He  d.  about  the  year  168. 
Until  1815  no  remains  of  Fronto  wcro  known  to  exist,  ex- 
cept a  doubtful  treatise,  Dc  Differentia  vrrhnrnm.  But  in 
that  year  Mai  discovered  in  the  Ambrosian  Library  at 
Milan  a  palimpsest  MS.  which  contained  a  number  of  the 
lettors  of  Fronto,  which  he  published.  Subsequently,  being 
transferred  to  the  A'atican  in  Rome,  Mai  discovered  there 
more  than  a  hundred  additional  letters,  a  portion  of  the 
correspondence  of  Fronto  with  the  emperor  Antoninus 
Pius  anil  with  his  former  pupils.  Marcus  Aurelius  and 
Lucius  Verus.  He  issued  a  new  edition  of  his  work,  in 
which  these  were  incorporated  (Rome.  1823;  reprinted  1840). 
A  complete  edition  of  the  writings  of  Frouto,  founded  on  a 
new  recension  of  the  MSS.,  was  published  by  S.  A.  Naber 
(Leipsic.  1807).  H.  Drisler. 

Front  Roy'al,  post-v.  and  tp..  cap.  of  Warren  co.,  Va., 
is  .situated  at  the  l>nse  of  the  Blue  Ridge,  on  the  line  of  the 
Manassas  branch  of  the  Orange  Alexandria  ,and  Manassas 
R.  R.  It  contains  4  churches,  2  hotels,  some  10  stores, 
sumac-mills,  and  a  large  steam-tannery,  and  has  1  religious 
and  1  secular  newspaper.  In  its  vicinity  are  large  flouring- 
mills,  steam-tanneries,  and  spoke  and  rim  factories.  Pop. 
of  v.  706:  of  tp.  1872. 

Clark.  Lovell  &  Bailv,  Eds,  "Warren  Sentinel." 

Froschweiler,     Sec  Worth. 

Frosino'ne,  town  of  Italy,  identical  with  the  ancient 
Volscian  Fmsino,  about  50  miles  S.  K.  of  Rome,  and  is  a 
bishop's  sec.     Pop.  9234. 


Frossard  (Charles  Auguste),  b._  Apr.  26,  1807,  re- 
ceived his  military  education  at  the  Ecole  Polytechniqae 
in  Paris  and  at  the  school  of  artillery  anil  engineering  in 
Metz.  He  entered  the  army  Oct.  1,  1827:  particijmtt-il  as 
a  lieutenant  in  the  campaign  in  Belgium  in  1S31  and  ls;;2; 
became  a  captain  in  1833  ;  distinguished  himself  in  Algeria; 
was  appointed  adjutant  to  the  engineering  corps  in  France 
in  1S37;  and  was  in  1840  engaged  in  the  erection  of  the 
fortilications  of  Paris.  In  1847  he  became  an  officer  of 
ordnance  to  King  Louis  Philippe;  took  part  in  the  siege 
of  Rome  in  1849 ;  became  a  colonel  in  1852;  director  of  the 
department  of  fortification  in  Oran  in  18.'>3:  and  in  Jan., 
1865,  he  received  the  command  of  the  second  engineering 
corps  of  the  Crimean  army.  He  conducted  the  engineering 
operations  for  reducing  the  Malakoff,  was  wounded,  and  in 
May,  1855,  promoted  to  a  generalship,  and  received,  after 
the  fall  of  Sebastopol,  the  cross  of  a  commander  of  the  Legion 
of  Honor.  In  the  winter  of  1855-56  he  commanded  the 
engineering  department  of  the  army  of  the  Orient,  and  in 
June,  1850,  he  accompanied  Count  Morny  on  his  embassy 
to  the  crowning  of  the  emperor  Alexander  of  Russia.  In 
the  Italian  war  in  1859  he  was  chief  of  the  whole  engineer- 
ing department,  and  after  the  war  he  received  the  grand 
cross  of  the  Legion  of  Honor.  Shortly  afterwards  he  was 
appointed  to  the  conspicuous  and  influential  position  of 
governor  to  the  imperial  prince.  After  this  active  and  suc- 
cessful career,  Frossard  had  the  misfortune  in  the  war 
against  Germany  (1870-71),  as  couinuindcr  of  the  second 
army  corps,  first  to  arrange  the  comedy  of  the  attack  on 
Saarbrlicken  (Aug.  2,  1870),  and  then  to  be  thoroughly 
beaten  out  of  the  place  on  Aug.  0.  He  led  his  corps  back 
to  Metz,  and  participated  in  the  battles  of  Vionvillo  and 
Gravelottc  (Aug.  16  and  18,  1870).  On  the  capitulation 
of  Metz  (Oct.  27,  1870)  he  fell  into  German  captivity.  He 
has  written  liapport  siir  Ics  operations  dn  2"^  corps  dc 
Varmee  du  Rhine  dans  la  campagne  dc  1S70  (Paris,  1871). 
D.  Sept.  3,  1875.  August  Niemann. 

Frost  [allied  io  freeze;  G^r.  Frost]  properly  designates 
frozen  dew,  rime,  or  boar-frost,  often  called  white  frost,  to 
distinguish  it  from  Idnrh  frost,  which  is  the  effect  pro- 
duced upon  herbs  and  leaves  by  the  freezing  of  their  juices. 
The  freezing  of  soil-moisture  is  popularly  called  frost  also, 
and  we  even  see  in  books  of  science  such  expressions  as 
"  the  effect  of  frost  on  iron."  Here  ''  frost "  can  only  mean 
cold  weather  or  low  temperature.  Hoar-frost  is  frozen 
dew,  or  rather  a  deposit  of  minute  ice-crystals  in  the  place 
of  dew,  for  the  freezing  does  not  follow  the  formation  of 
the  dew-drop.  The  conditions  for  the  formation  of  white 
frost  are  precisely  those  requisite  for  the  formation  of 
dew  (see  article  Dew,  by  F.  A.  P.  BARNAnn),  except  that 
those  conditions  (radiation  of  heat,  etc.)  act  more  power- 
fully on  account  of  the  lower  temperature  of  the  earth  and 
air.  The  presence  of  considerable  bodies  of  water  dimin- 
ishes frost  powerfully,  because  water  by  day  absorbs  and 
by  night  radiates  much  heat.  Thus,  Western  Michigan  is 
rendered  a  good  peach-region  by  the  W.  winds,  tempered 
by  the  influence  of  Lake  Michigan.  Thick  clouds,  or  even 
a  dense  smoke,  will  act  as  a  blanket  over  the  earth,  and 
diminish  or  prevent  the  deposit  of  frost.  The  fact  that 
low  lands  are  usually  visiteil  by  frost  much  earlier  in  the 
autumn  and  later  in  the  spring  than  the  neighboring  hill 
lands  is  believed  to  be  partly  due  to  the  constitution  of  the 
soils.  Dark  alluvial  soils  radiate  heat  the  more  readily. 
Again,  the  colder  air  settles  down  upon  the  low  grounds, 
and  the  hills  are  more  exposed  to  the  winds,  which  tend 
to  prevent  the  formation  of  dew.  The  hygienic  effect  of 
frost  is  generally  salutary.  Malarial  fevers  are  favorably 
modified  by  it,  and  the  spread  of  cholera  and  of  yellow 
fever  is  usually  checked  at  once.  Some  forms  of  milk- 
sickness  in  cows  are,  however,  attributed  to  feeding  upon 
forage  which  has  been  touched  by  black  frost. 

Frost  (John),  LL.D.,  b.  at  Kennebunk,  Me.,  Jan.  20, 
1800;  graduated  at  Harvard  in  1822;  taught  in  Boston 
and  Cambridgeport,  Mass.;  removed  in  1S2S  to  Philadel- 
phia, where  he  was  a  teacher  until  1845.  He  jvoduced  a 
prodigious  number  of  books,  some  of  which  had  a  largo 
sale.  Among  these  are  a  Pictorial  Histonj  of  (he  World, 
Pictorial  Histnn/  of  the  U.  S.,  Lives  of  American  Generals, 
etc.     D.  in  Philadelphia  Dec.  28,  1S5'9. 

Frost  (WiLLTAM  Edward),  R.  A.,  b.  at  Wandsworth, 
Surrey,  England,  Sept.,  1810:  attained  distinction  as  a 
portrait-painter,  but  since  1839  has  chiefly  painted  mytho- 
logical pictures.  In  1870  he  was  chosen  to  the  Royal 
Academy.  His  Prometheus  Bound  (1859)  won  the  gold 
medal  of  the  Academy,  and  his  Una  Alarmed  h}/  Fauna 
(1843)  won  a  prize  of  £100,  and  was  purchased  by  the 
queen.     D.  Juno  4,  1877. 

Frost-bite  and  Free'zing  are  conditions  caused  by 
the  action  of  cold  upon  the  animal  economy.  Frost-bite 
is  local  and  partial— freezing  is  genera!  and  more  or  less 
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complete.  Severe  frost-bito  may  lend  to  gangrene,  but 
the  milder  forms  often  result  in  notlitn;;  worse  than  chil- 
blain?»  which  are  very  annoying,  but  not  d;ingerous.  tien- 
eral  freezing,  if  rapid,  may  result  in  speedy  death;  but 
more  frequently  the  vital  functions  pas^  fur  a  time  into  a 
state  of  abeyance,  which  may  hist,  it  is  said,  for  some  days, 
and  thrn  be  (crminatcd  by  death.  In  recovering  frozen 
and  unconscious  persons  it  is  held  that  a  very  slow  restora- 
tion of  the  normal  temperature  is  safest,  apparently  be- 
cause sudden  warmth  arouses  those  dormant  energies  which 
demand  immediate  aeration  of  the  blood,  whieh  failing, 
death  at  once  ensues.  It  is,  however,  suggosteil  that  very 
rapid  wanning  might,  in  many  eases,  secure  all  the  advan- 
tages of  slow  restoration  of  temperature,  and  experiments 
on  some  of  the  lower  animals  seem  to  favor  this  idea. 

llr.visr:i>  iiv  \Vii.l.mii>  P.vhkeu. 

Frost'burg,  post-v-  of  Alleghany  co.,  Md.,  is  situated 
on  n  plateau  between  Savage  and  Dan's  mountains,  V2oo 
feet  above  Cumberland  and  17'J2  feet  above  tide,  iniuie- 
diatcly  over  the  great  coal-basin  of  Western  Maryland, 
and  17  miles  by  the  Cumberland  and  Pennsylvania  II.  R. 
from  Cumberland.  It  has  14  churches,  a  large  school,  nu- 
merous stores  an<l  shops,  2  foundries,  a  fire-lirick  manufac- 
tory, 2  hotels,  and  1  newspaper.     Pop.  of  tp.  (Jl.'il. 

J.  B.  Odkr,  Ed.  "Fuostbuug  Mi.sing  Jouhnal." 

Froth  Fly.     See  Frog-spittle. 

Froth'in^ham  (Ellen),  daughter  of  N.  L.,  b.  in  Bos- 
ton Mar.  2J,  ISH.'i,  devoted  herself  to  the  study  of  the  Ger- 
man literature  and  language,  and  has  distinguished  herself 
by  remarkably  fine  translations  of  three  dithcult  master- 
pieces— Lcssiug's  Xfithnn  der  Weinc  (1808),  (locthe's  Her- 
mann nnd  Dorothea  (1S70),  in  verse,  and  Lessing's  Latt/coon 
(1S74).  Miss  Frothingham  has  lived  and  studied  in  Ger- 
many, but  resides  in  Boston. 

Frothingham  (  Jami:s),  b.  in  Charlestown,  Mass.,  1 786 ; 
began  as  a  chaise-painter  in  liis  father's  chaise  manufactory  ; 
went  on  from  color  to  drawing,  then  to  making  likenesses 
in  chalk,  until  he  came  out  a  painter  in  oils.  After  a  little 
incidental  instruction  in  preparing  and  applying  colors, 
the  young  man  of  twenty  entered  on  a  professional  career 
as  a  portrait-painter,  which,  though  not  remunerative  or 
eminent,  was  in  a  hi^h  degree  respcctaltle.  His  best  pa- 
trons were  in  Xcw  York  and  Salom.  His  copies  of  Stuart's 
]Vii>ihhi;/tim  gained  for  him  much  commendation,  but  his 
own  portraits  are  not  without  decided  merits  in  tidelity  and 
in  color. 

Frothingham  (XATnAN'iELLA.\r,noN).  D.  D..  b.  in  Bos- 
ton, Mass..  July  H.'!,  179.'J ;  entered  Harvard  College  at  the 
age  of  fourteen  in  the  class  of  1811;  in  1812  received  the 
appointment  of  teacher  of  rhetoric  and  or.atory  at  Harvard  ; 
pri'parcd  for  the  ministry,  and  in  1S15  became  pastor  of 
the  First  church  in  Boston  :  visited  Kuro])c  in  IS2ti,  an<l 
afterwards  in  1840:  retired  from  the  pulpit  in  18;»(),  and 
devoted  himself  to  literature,  living,  with  the  exception  of 
eighteen  months  abroad  in  lSo9-fiO,  in  Boston.  I)r.  Froth- 
ingham was  a  frequent  contributor  to  the  ('/in'Htinn  Ex- 
aminer and  other  mligiou?  periodicals.  A  volume,  Sermons 
ill  the  Orilrr  of  a  Tirrjpt- month  (1852),  contains  some  of  his 
most  finished  pulpit  productions;  his  pamphlet  discourses 
number  fifty  or  sixty.  He  wrote  many  choice  hymns,  which 
are  fjivoritcs  with  Unitarian  congregations;  j)nblislied  two 
volumes  of  .U'ln'rnl  Pl,rc>t,  one  in  18jr>,  the  other  in  1870, 
all  marked  by  refinement  of  sentiment  and  felicity  of  dic- 
tion ;  and  contributed  to  literature  jioelical  translations 
from  the  Greek,  Latin,  Italian,  and  (iermau.  His  render- 
ing into  Knj^lisli  of  the  minor  poems  of  (jocthc.  Sehillor, 
Piiii'ki;rt,  \un  Zi-diitz,  and  Von  Aucrsperg,  is  considered 
of  high  exeellfiiei'.  l)r.  Frothingham  was  one  of  our  earli- 
est students  of  tJennan,  and  iliil  good  service  in  introducing 
the  finest  German  thought  to  American  readers.  I),  in  Bos- 
ton Apr.  I,  H'O,  after  a  long  aflliction  of  blindness. 

Frothingham  (OtTAVirs  Buooks).  third  son  of  N.  L.. 
was  b.  in  Boston  Nov.  20,  1822;  was  elnciiled  at  the  Pub- 
liiT  Latiu  Schocd  :  graduated  at  Harvard  Colb-ge  in  the  ela:»s 
of  ISl.'J;  studied  tlieology  at  Cambridge;  was  settled  in 
8alem,  Mass.,  Mar.  IC,  IS17;  removed  to  .Jersey  City,  N.J., 
in  Apr.,  IS.*;);  and  after  a  ministry  of  four  years,  in  the 
spring  of  ISJll  went  (o  New  York  and  established  the  Third 
t'nifarian  ^oL-ii'ly.  of  wliieh  he  .still  continues  pastor.  Mr. 
Frolliinghani  belonged  to  the  extreme  left  or  radical  wing 
of  the  Unitarians  for  a  time,  but  became  at  last  a  ration- 
alist, and  assumed  the  altitude  of  an  independent  prcnehor. 
From  the  beginning  be  has  bec-n  president  of  the  Free  Re- 
ligious Asso(:iali<ui,  of  which  \n'  was  (»ne  of  Ibo  foundrrs  in 
l>^()7,  the  aim  whereof  was  the  emancipation  of  religion 
from  all  sectarian  limits,  tbo  reconciliation  of  faiths,  and 
the  applieati(»n  of  the  scientific  method  to  the  study  of  the- 
ology. This  position  places  Inm  oulsidi-  of  Christianity  as 
a  spouiul  religion,  and  forbids  his  calling  hims'clf  by  any 
p;irti('ul;ir  naiiu'.     Mr.  I'rothinghnni   is  Ibo  author  of  sev- 


eral books — Storic9  from  the  Lip9  of  the  Teacher  {IS6^)  ; 
Sfon'et  of  the  Patriarchs  (1864);  A  Child'g  Book  of  lir- 
titji.m  { 18(i6) ;  The  Reiifjion  of  Humanittj  ( 1 873) ;  The  Life 
uf  Theodore  Parker  [  1874)  ;  The  Sofevt  Creed,  a  volume  of 
discourses  (1874).  He  has  published  also  a  lecture,  lieliefa 
of  the  Unbelievers,  and  upwards  of  100  pamphlet  ••'ermons, 
besides  numerous  contributions  to  papers  and  nmgazine 
litt-rature.  For  a  year  he  was  art-critic  for  the  Xew  York 
'J'riiiine^  and  is  a  regular  contributor  to  the  Au/cr,  an  organ 
of  free  religion  printed  in  Boston,  and  representing  the 
latest  phase  of  dissent  from  the  theological  system  of  Chris- 
tendom. In  1SG4  he  translated  a  volume  of  Essays  by 
Ernest  Renun. 

Frothingham  (Richard,  Jr.),  b.  at  Charlcstown, 
Mass.,  Jan.  31,  1812;  for  mnny  years  a  prominent  Demo- 
cratic legislator  and  journalist  of  Boston,  Mass. ;  mayor  of 
Charlcstown  I8ol-o."J ;  member  of  constitutional  convention 
of  1803 ;  author  of  several  historical  works,  mostly  relating 
to  the  Hcvolutionary  period  in  Mass.     D.  Jan.  29,  1880. 

Froude  (James  Astiionv),  LL.D.,  b.  at  Darlington, 
Devon,  England,  Apr.  23,  1818;  educated  at  Westminster 
and  Oriel  College.  Oxford,  where  he  graduated  with  honor  ; 
became  a  fellow  of  Exeter  College  1842;  was  ordained  a 
deacon  in  1S4J,  but  soon  changed  his  religions  opinions, 
which  had  been  extremely  High  Church  :  published  Shad- 
ows of  the  Clouds  (1847),  a  tale,  and  SetueHts  of  Faith 
(1S40),  which  were  condemned  by  the  authorities  of  the  uni- 
versity, and  he,  as  a  consequence,  lost  an  appointment  as 
teacher  in  Tasmania.  In  1S60  he  began  to  write  for  Froscr's 
Mofjazine,  the  Westminster  Rerletv.  and  other  periodicals. 
His  greatest  work,  The  Bislory  of  Eufjlond  from  the  Full 
of  Wolscy  to  the  Defeat  of  the  Spanish  Armada  (12  vols., 
1856-70),  is  remarkable  for  the  novel  views  taken  of  many 
of  the  leading  characters  who. figured  <luring  the  lime  of 
which  it  treats,  and  for  the  abundance  of  fresh  material 
introduced.  In  1869  he  was  made  rector  of  the  University 
of  St.  Andrew's.  In  1871  he  resigned  the  editorship  of 
Eraser's  Mayasine,  and  in  1872-73  lectured  in  the  IJ.  S. 
Besides  the  above  works  he  has  written  7'he  /took  of  Job 
(1854) ;  Short  Stitdiesou  Great  Subjects  (1807) ;  alittle  Itook 
on  Calrinism  (St.  Andrew's,  1^*71);  The  E)ifjli><h  in  Ire/and 
in  the  Ehjfifcentk  Century  (3  vols.,  1873-74). 

Fro'zen  WeMs.  Certain  wells  in  the  Northern  U.  S. 
contain  ice  during  the  whole  or  part  of  the  year,  some- 
times rendering  the  drawing  of  water  impracticable.  Ex- 
amples are  in  Brandon,  Vt.,  Owego,  N.  Y..  Lyman,  N.  H., 
and  Ware,  Mass.  The  first  is  36  fiet  deep,  dug  in  1858 
through  gravel  and  marly  clay.  The  frozen  mass  of  gravel 
is  about  15  feet  thick,  showing  itself  at  14  feet  below  the 
surface.  In  the  winter  the  water  freezes  entirety  over,  nnd 
in  the  summer  the  stones  of  the  walls  arc  lined  with  ice 
feveral  inches  thick,  the  temperature  rarely  rising  above 
the  freezing-point.  At  numerous  bjcalities  in  the  same 
region,  nb«o  in  the  Alps,  the  Jura,  and  the  Ural  Mountains, 
ice  accumulates  in  rock-caverns  and  among  the  fragments 
at  the  base  of  precipices,  sometimes  sufficiently  abun- 
dant to  be  an  article  of  commerce.  The  caverns  usually 
have  two  lateral  0])enings.  This  causes  a  current  of  air. 
which  evaporates  the  water  upon  the  sides  and  floor  of  Iht; 
cavern,  thus  producing  congelation,  since  in  this  way  an 
immense  amount  of  lieat  is  taken  up  into  the  latent  shilc 
Less  ice  is  formed  In  iIk"  winter  than  in  the  summer  in  the 
caverns.  At  Monte  Teslaceo  in  Komu  this  j»rinciple  is 
employed  for  the  artificial  manufacture  of  ice.  It  has  been 
suggested  that  the  freezing  of  water  in  the  wells  may  bo 
due  to  the  interpenctration  of  the  interstices  of  the  pravel 
with  air  whieh  has  motion  in  one  or  the  other  direction 
aceurding  to  circumstances,  and  thus  removes  ^o  much 
lieat  lis  to  freeze  the  water.  In  the  Brandon  example  par- 
ticular excavations  near  the  well  may  pipssibly  give  rise  to 
the  air-currents,  and  de])osits  of  clay  may  prevent  the 
access  of  cxtertnil  heat.  Or  if  the  ice  be  not  annually  re- 
newerl  by  means  of  Ihu  currents,  it  is  jiossible  the  finziii 
area  may  be  a  remnant  of  the  glacial  sheet  whieh  envel- 
oped most  of  tlio  northern  continents  during  the  Drift 
period.  Under  favorable  conditions  such  nuL-^ses  may  bo 
preserved  for  thousands  of  years,  and  form  u  nucleus  to 
which  more  frost  may  bo  added  at  certain  seasons  of  tho 
year.  C.  H.  llirt  nt  (mk. 

FrilOtidor  ('•fruit-month"),  in  the  French  republican 
calendar  of  17'.t2-180(>,  tho  twelfth  and  lust  nmnth  in  Ihu 
year,  extending  from  Aug.  18  to  Sept.  10.  In  tho  year  5 
(171*6-117)  occurred  the  "eoupd'rtut  id' Ibo  18th  Fruclidor" 
(Sept.  4.  171'7).  in  which  Augereau,  acting  for  the  majority 
of  the  Directory,  removed  llio  minority  from  thai  body. 

Frur'lose,  or  rruil-Siigiir  (also  called  Invcrlrd 
Sugar),  a  mixture  of  r(|ual  numbers  of  moloenles  of  dex- 
tro-glucose  and  lievo-Rlucose.  It  occurs  in  ripe  acidulous 
fruits,  and  is  produced  from  cuuo-sugar  (daocharosc)  by 
the  nelion  of  lu'idf  : 
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Saccharose.       Dextro-glucose.        Lsevo-glucose 

C12H23O11  +  HjO^CsHgOs  +  CelleOfi. 
Dextro-glucose  rotates  the  jtlanc  of  polarized  light  to  the 
right  56°;  Ia:vo-glucose  to  ihe  left  104°;  henoe,  a  mixture 
of  the  two  in  equal  quantities  rotates  to  the  left.  As  eane- 
sugar  rotates  the  plane  to  the  right,  the  action  of  acids, 
producing  fruit-sugar,  is  called  inversion.  (See  Glucose 
and  Sugar.)  C.  F.  Cuandleu. 

Fruit  [Lilt. /met ns],  in  a  wide  sense,  is  the  perfected 
ovary  of  a  Howcring  plant,  with  its  proper  envelopes. 
Some  fruits,  like  the  strawberry,  result  from  the  blending 
of  many  ovaries  with  a  fleshy  receptacle.  In  others,  as 
the  fig,  the  fleshy  receptacle  is  hollow,  and  the  whole  in- 
florescence, including  many  pericarps,  is  blended  in  the 
fruit.  A  fruit  consists  of  the  seed  and  its  surrounding 
Pericarp  {which  see);  and  fruits  receive  various  general 
names  according  to  the  nature  of  the  pericarp.  Thus,  we 
have  the  acheniura,  the  samara,  the  drupe,  the  pome,  the 
berrv,  the  sorosis,  the  pepo,  and  many  other  forms  of  fruit, 
of  which  the  more  important  are  noticed  in  this  work  under 
their  alphabetical  heads.  (See  Fuuit-Ci'LTL-rc,  by  F.  R. 
Elliott.) 

Fruit-Culture.  Its  Hhtonj. — The  first  records  of 
fruit-culture  give  the  fig,  almond,  peach,  orange,  citron, 
apples,  pears,  cherries,  plums,  quinces,  service-berries, 
gooseberries,  grapes,  mulberries,  strawberries,  currants, 
raspberries,  and  all  the  nuts  now  in  cultivation.  The  first 
list  of  varieties  contains  22  sorts  of  apples,  both  sweet  and 
acid.  The  variety  without  kernels,  of  which  some  noise 
has  been  made  lately,  was  then  known.  The  pears  num- 
bered 30  varieties,  summer  and  winter,  melting  and  granu- 
lous  or  hard;  peaches  had  only  reached  4  sorts;  quinces, 
3:  medlars  and  services,  5  ;  apricots  and  almonds,  4  each. 
The  plums  were  mostly  of  dfy  or  prunic  varieties,  together 
with  what  we  now  call  damsons.  No  white  or  green 
sweet,  juicy  sorts  were  then  known.  Cherries  numbered 
8,  and  among  them  a  hard-fleshed  sweet  one,  like  that  wo 
now  call  Ijigarreau,  was  known,  as  well  as  the  black  and 
red.  These  last  were  probably  mazzards.  The  sour  or 
morello  class  was  known.  Of  the  olive  4  sorts  are  noted. 
In  grapes  no  varieties  are  enumerated,  they  being  then 
only  recorded  where  the  fig  and  orange  were  grown.  The 
eariy  records  only  state  they  were  many,  and  of  colors 
from  greenish-white  to  black.  Of  mulberries  they  had  2 
varieties  of  black,  and  of  the  blackberry  only  1.  Straw- 
berries were  so  abundant  in  the  fields  that  they  were  not 
cultivated.  Hazel-nuts  and  filberts,  walnuts,  soft  and  hard 
shelled,  were  grown,  but  our  hickory  and  butternut  and 
black  walnut  were  not  then  known.  They  do  not  belong 
to  the  climate  from  which  our  fir=t  record  of  fruit-growing 
is  taken.  Of  chestnuts  they  had  6  sorts.  The  grape  and 
the  olive  were  the  only  fruit-crops  grown  for  profit.  The  list 
here  referred  to  gives  the  status  of  fruit-culture  in  about 
300  or  400  of  our  present  era.  In  Italy,  some  200  years 
after  the  above,  the  peach  and  cherry  had  reached  20 
varieties  each,  and  the  plum  we  now  cultivate  as  green 
gage  was  known.  The  morello  cherry  had  become  well 
known.  The  grape  was  abundant,  and  trained  upon  high 
trellises  or  tall  poles,  connected  by  a  few  slats  at  the  tops, 
and  then  interlaced  by  the  vines.  In  the  N.  of  Italy  the 
pear  and  quince  were  grown  to  weigh  from  two  to  three 
pounds  each.  Virginia  and  California  may  to-day  equal 
the  product  of  1200  years  ago,  but  they  do  not  surpass 
it.  Melons  were  largely  grown  in  great  variety  800  to  900 
years  since.  These,  with  other  fruits  suiteil  to  the  warm 
climates,  were  more  grown  and  esteemed  than  those  of  the 
temperate  sections.  The  Uomans  were  the  first  introducers 
and  disseminators ;  to  them  France,  England,  etc.  are  in- 
debted. In  the  sixteenth  century  the  practice  of  hastening 
the  ripening  of  fruits  by  laying  hot  limef^tones  underneath 
the  branches  of  trees  and  watering  with  hot  water  was 
known.  France  has  grown  and  distributed  more  fruit  trees 
than  any  other  nation.  Her  nurseries  amount  to  about 
16,000  acres;  her  orchard-garden?,  like  those  of  the  U.  S., 
have  never  yet  been  correctly  enumerated,  but  at  a  rough 
estimate  perhaps  200,000  acres  would  not  more  than  cover 
the  number.  Only  the  common  fruits  are  natives  of  Ger- 
many, although  it  now  grows  many  of  the  choicest,  first 
obtained  from  Italy,  and  from  which  have  been  produced 
fine  sorts  from  seeds.  The  S.  of  Germany,  as  a  rule,  is 
the  only  part  suited  to  the  finer  fruits,  although  in  sections 
of  Austria  and  Prussia  fruits  grow  as  well  as  they  do  in 
South  Germany.  The  apple,  pear,  cherry,  etc.  were  grown 
there  in  a.  d.  SOO,  and  grafting  was  then  practised,  as  well  as 
the  making  of  wine  and  cider.  In  Erfurth,  where  Reichart 
expended  his  talents,  fruit-growing  as  early  as  1100  became 
popular,  and  received  government  protection.  In  1103  a 
proclamation  required  every  landholder  to  jdant  yearly  at 
least  twelve  fruit  trees,  so  that  for  many  years  from  30,000 
to  40,000  trees  were  annually  planted.     The  increase  of 


fruit-culture  from  this  time  forward  for  some  fifty  years 
was  astonishing.  It  then  flagged,  owing  to  wars  and 
troubles  of  various  sorts.  The  pestilence  of  1683  was  one 
of  the  agents  in  cheeking  vine-culture  especially.  Russia 
has  done  little  in  the  growing  of  fruits  in  the  open  air, 
although  apples,  some  of  fine  quality,  are  produced,  and  a 
few  pears  and  cherries;  these  arc  mostly  around  Moscow 
and  St.  Petersburg.  The  cranberry,  the  currant,  and  the 
quince  are  grown  in  certain  sections,  and  some  varieties  of 
the  grape  are  grown  profitably  on  the  banks  of  the  Pruth, 
and  at  or  near  Soudak  in  the  Crimea,  where  the  prosjicct  is 
that  the  grape  can  be  grown  so  successfully  that  not  only 
the  fruit,  but  superior  wines,  will  be  abundant  fur  consump- 
tion. Upon  the  banks  of  the  Molotschna,  which  falls  into 
the  Don,  grapes  are  grown,  and  the  wines  from  them  ap- 
preciated. Poland,  like  Russia,  has  to  rely  mainly  upon 
the  apple,  pear,  and  currant,  and  can  claim  little  for  out- 
door hardy  fruit-growing.  Spain,  where  more  varieties  of 
fruits  can  be  grown  than  in  any  other  territory,  deserves 
little  credit  on  account  of  progress ;  either  everything  grows 
so  readily  that  care  and  labor  are  unnecessary,  or  the  cli- 
mate takes  from  the  people  all  desire  of  exertion  for  im- 
provement. The  only  work  she  has  ever  issued  touching 
horticulture  in  Spain  was  in  1546.  Some  of  the  finest  wines 
of  the  world  are  made  in  Spain.  Greece  can  grow  almost 
all  varieties  of  fruits,  and  abounds  in  peaches,  olives,  grapes, 
etc.  Turkey,  in  the  vicinity  of  the  Bosphorus,  is  fine  for 
fruits.  The  native  fruits  of  the  British  Islands  were  of  a 
poor  nature,  and  the  improved  varieties  were  introduced 
by  the  Romans.  England  had  no  fruit  of  value  until  the 
close  of  the  tenth  century,  and  then  little  besides  the  grape. 
About  the  first  work  touching  fruits  was  in  1500.  but  in 
1521  appeared  a  work  by  Arnold  treating  of  grafting, 
planting,  and  altering  of  fruits.  In  1557,  Tusser  gave  a 
list  of  fruits,  enumerating  nearly  every  species,  but  speaks 
hesitatingly  of  the  success  of  all  but  a  few  when  grown  in  the 
open  air.  In  1621)  was  the  first  English  record  of  varieties 
in  cultivation,  nnd  was  by  Parkinson,  but  many  of  them 
were  never  grown  in  the  open  air.  He  enumerated  58  sorts 
of  apples,  64  of  pears.  61  of  plums,  21  of  peaches,  5 
nectarines.  0  apricots.  36  cherries.  23  grapes,  3  figs,  besides 
quinces,  medlars,  walnuts,  etc.  The  covering  of  melons, 
while  ripening,  with  straw  at  night,  as  now  practised  in 
sections  where  the  days  are  clear  and  warm  and  the  nights 
cool,  was  advised  by  him.  Scotland  and  Ireland  at  the 
same  period  showed  about  the  same  progress  as  England, 
but  rarely  grew  others  than  apples,  pears,  cherries,  goose- 
berries, currants,  etc.,  counted  as  hardy  fruits.  The  or- 
chards, nurseries,  and  commercial  gardens  of  the  British 
Islands  perhaps  equal  those  of  France,  and  may  be  summed 
up  as  comprising  mos^t  of  the  hardy  fruits,  while  the  tender 
sorts,  as  peaches,  figs,  etc..  are  mostly  grown  under  artificial 
protection.  AVith  the  various  sections,  leaving  what  we 
term  the  British  Islands  above  noted,  we  have  Asia,  Asia 
Minor,  and  Persia,  but  we  find  nothing  relating  to  fruit- 
growing that  shows  any  idea  other  than  to  eat  of  what 
Providence  has  given  for  their  healthful  support.  The 
Chinese  in  early  times  grew  few  fruits  but  such  as  were 
natural  to  their  climate — oranges,  mangoes,  etc.  At  the 
present  time  they  grow  nearly  all  varieties  of  fruits.  North 
America,  including  Canada  and  the  U.  S..  and  even  Mexico, 
had  most  of  its  fruits  introduced  by  the  French  and 
the  Romish  missionaries.  Some  few  apples,  pears,  etc. 
were  brought  by  the  Pilgrims  who  landed  on  the  New  Eng- 
land coasts,  and  others,  as  peaches,  etc.,  by  tlie  early  Vir- 
ginians. The  monks  or  Catholic  ])riests  introduced  the 
European  vine,  although  the  wild  varieties  were  all  through 
the  country,  as  well  as  wild  cherries,  plums,  apples,  etc. 
The  French  may  be  said  to  have  been  strictly  the  pioneers 
in  apple  and  pear  growing,  and  to-day  many  of  the  varie- 
ties standing  in  the  front  rank  date  their  introduction  back 
to  the  French;  and  the  basis  of  fruit-culture  in  this  coun- 
try may  be  said  to  date  from  about  1650.  Most  of  the 
grapes  now  grown  in  California  were  introduced  by  the 
Jesuit  fathers,  and  it  may  be  said  that  wherever  the  Rom- 
ish missionaries  settled  the  grape  was  a  specialty  with 
them.  The  earliest  of  their  works  as  to  the  culture  and 
I  introduction  of  the  vine  in  any  country  is  near  a.  d.  800. 
'  The  first  record  of  commercial  nurseries  for  the  growth  and 
I  sale  of  trees  in  the  States  was  about  1798,  and  they  num- 
j  bered  four  or  five;  now(1874)  the  number  of  cultivators  may 
I  be  estimated  at  500,  who  occupy,  say,  500,000  acres.  The 
!  estimate  of  the  orchards  of  the  country  can  be  only  an  es- 
'  timate,  as  there  is  no  definite  record  of  even  any  one  State 
or  Territory.  The  writer,  from  the  best  records  ho  can 
find,  would"  place  them  at,  say,  900,000  acres— this  to  in- 
'  elude  all  the  fruits.  In  the  first  obtainable  list  of  fruits  in 
I  the  U.  S.  apples  numbered  133  ;  apricots,  6  ;  cherries,  15  ; 
nectarines.  5;  peaches,  3S ;  pears.  %^  :  plums,  IS.  This 
list  was  made  in  1798,  and  we  find  little  change,  nor  any 
!  list   of  grapes   or  the   small  fruits,  until  after  1S15,  when 
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the  culture  of  fruits  became  a  feature  of  interest  to  every 
iutelligent  cultivator  of  the  soil. 

South  America,  with  a  climate  of  groat  cnpubilities  for 
the  growing  of  fruits,  has  Jone  but  little.  There  is  hardly 
a  fruit  but  cau  bo  grown  there  by  uiercly  planting,  but  the 
people  are  too  languid  and  devoid  of  refinement  to  im- 
prove and  cultivate  when  the  rough  natural  ])roducts  of  the 
country  supply  tbeir  wants.  The  vine  and  the  peach,  with 
the  olive  and  orange,  are  the  principal  cultivated  fruits. 
The  history  of  fruits  iu  the  West  Indies  and  in  Australia 
discovers  the  faet  that  in  the  former  only  tropical  fruits 
are  successful,  while  in  Australia  almost  any  fruit  can  be 
grown  successfully,  but  those  of  the  northfrn  temperate 
climates,  like  our  Middle  States,  cannot  be  grown  with  the 
flavor,  aroma,  and  keeping  qualities  that  they  have  hero. 
The  lists  of  fruits  and  dates  already  given  arc  those  of 
the  earliest  history  of  which  we  have  iccord,  but  all  the 
nations  have  advanced  iu  collections  of  varieties,  and  also 
in  systematic  knowledge  of  culture,  France,  the  Itritish 
Islands,  and  the  U.  S.  have  without  cloubt  increased  most 
rapidly  in  varieties,  while  (lermany  has  produced  the  most 
new  valuable  pears,  and  the  V.  S.  the  most  apples,  hardy 
good  grapes,  and  peaches.  The  lists  in  the  books  of  va- 
rieties now  grown  give,  as  to  their  origin,  one-fourth  of 
the  pears,  apples,  plums,  cherries,  quinces,  and  peaches  to 
England;  of  hardy  grapes  she  has  produced  none,  but  of 
apricots,  currants,  and  nectarines  perhaps  more  than  any 
other  country.  Germany  has  produced  the  most  varieties 
of  pears  during  the  past  200  years,  while  France  has  grown 
and  offered  for  sale  more  sorts  of  fruits  than  any  other 
country  except  the  U.  S.  The  lists  now  enumerateil  and 
described  in  the  States  may  be  estimated  as  about  10  of  al- 
monds and  about  23t)0  of  apples  ;  and  besides  these  there 
are  nearly  an  equal  number  of  names  that  stand  as  syn- 
onyms. Of  pear.-i  there  are  of  distinct  varieties  about 
1270,  and  aI>out  1410  of  synonyms,  some  of  these  latter 
being  attached  to  two  or  more  varieties.  Peaches  are  de- 
Scribed  to  the  number  of  over  300  varieties,  while  the  local 
synonyms  are  one-half  that  number.  Many  of  tlie  old  va- 
rieties arc,  however,  not  to  be  found  in  any  collei^tion.  Nec- 
tarines now  number  .'10  varieties,  with  "1  synonyms.  Cher- 
ries number  about  2.'i0,  to  which  there  are  327  synonyms. 
Apricots  are  comprised  in  60  varieties,  with  7i  synonyms. 
The  list  of  strawberries  now  numbers  over  300,  while  many 
have  been  lost  or  discarded.  Hardy  native  grapes  number 
over  300,  and  currants  about  30. 

StatisticM  of  Orchnrd  or  Frnil-rulture. — The  \J.  S.  census 
has  since  iSoO  given  decennial  statements  as  to  the  value 
of  orchard  producfs  for  all  counties  in  the  U.  S.  A  few 
States  and  counties  have  attempted  to  gather  similar  statis- 
tics, but  so  far  nothing  has  been  publishetl  of  reliability 
except  the  statement  of  Mieliigan.  That  State  gives,  as 
its  orchard  and  small  fruit-crop  products  for  1874 — 

Money  value $3,5.17,278 

The  wine  value,  from  grapes 22,015 

Total 53,559,293 

Now,  if  we  carefully  study  the  extent  of  territory  of  each 
State,  and  its  suitableness  to  fruit-culture,  with  the  period 
in  which  cultivation  has  prevailed,  we  think  thu  following 
may  bo  an  approximate  estimate  for  1S73-71 : 


North  Carolina SlOO.OflO 

South  Carolina 20,0l)() 

Ceor^ia lOO.nof) 

Alahama 25.000 

Florida 25.0011 

Mississippi 20,l«)0 

Arkansas lO.OOO 

houlaiana 70,iHK> 

Texas 30,000 

Kentucky 6f),iKM) 

Tennessee 4*t.O(lO 

Nebraska 10,(M)iJ 

Minnesota 10,000 

Oregon 250,000 

California 0,000,000 


The  six  New  England 

States SG.000,000 

New  York 7,000,000 

New  Jersey 2,000,000 

Delaware 1,.')00,000 

Maryland 1.500,004» 

Pennsylvania 3,000,000 

Ohio 6,900.000 

Indiana 3,000,000 

Illinois 4,000,000 

Michigan 3,5.59,293 

Wisconsin 200,000 

Iowa 1.50.000 

Kansa.s 30,000 

Missouri I,.500,000 

Virginia 1,20U,000 

The  sum-total  values  of  the  fruits  grown  yearly  in  the 
territory  of  the  U.  S.,  and  inclmling  Texan,  we  think  wo 
have  carefully  anrl  moderately  estimated,  and  it  foots  u]> 
$40,724,293.  As  before  said,  Michigan  is  the  only  State 
that  protends  to  give  statistics  of  the  value  of  her  fruit- 
products,  and  upon  a  belief  that  she  has  tuld  the  truth,  wo 
nave  made  up  our  estimate  of  other  State*  and  Territories. 
In  connection,  it  may  bo  fairly  stated  that  fruit- f«H)d  is  a 
part  and  parcel  of  the  support  of  human  life,  sought  for 
and  eatt-n  by  all  and  every  man,  wrunan.  and  child. 

Aitth'tritirH. — Of  thfjso  upon  Iruits  ami  fruit-growing  wo 
ahall  attem])t  to  go  back  to  but  few  outside  of  the  I'.  S. 
Of  the  Knglish  autiiors,  wo  nr)te  Arn<ild  in  l.''i21,  Tusser  in 
1570,  Knight  in  articles  from  17'.i.>  to  IS(I3.  Itridgeman  in 
1720,  Forsyth  in  Lon.lon  in  1H24.  and  Uonalds  in  is:tl.  In 
this  countrv,  Coxo  iu  1817,  wo  think,  was  the  first;  then 
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Prince  in  1828,  Manning  and  Kenrick  in  1844,  Fessenden 
in  1828,  Thomas  liridgeman  in  1844.  A.  J.  Downing  in  1843 
(2d  ed.,  revised  and  corrected  by  his  brother,  Charles  Down- 
ing, in  1870),  J.  .1.  Thomas  in  1840,  P.  Barry  in  1S17,  F.  U. 
Elliott  in  18J3,  Warder  on  the  apple  in  1807,  Fuller  on 
small  fruits.  Cole  and  Waring  on  general  fruits,  Fuller, 
Mead,  Hurman,  and  Strong  on  grapes. 

l*nnluoti<ni  Iff  Trt-rit  /mm  SeallinyH  and  Cuttinga  in  the 
Nuricry. — The  production  of  new  varieties  is  from  seeds, 
taken  usually  from  the  hardiest  and  best  varieties  of  their 
kind.  Inj])rovcd  sorts  are  usually  gained  from  seeds  taken 
from  fruit  of  trees  of  varied  sorts  allied  iu  nature  and 
standing  near  each  other,  or  by  artificial  impregnation  of 
the  inflorescence  of  varieties  allied  to  each  other,  but  that 
do  not  naturally  intermingle.  The  largest  number  of  best 
fruits  have  come  from  nature's  own  commingling.  The 
growing  of  seedlings  of  all  the  lleshy  fruits,  as  apples, 
pears,  plums,  peaches,  grapes,  etc.,  is  simply  to  gather  the 
best  seeds,  and  from  the  time  of  gathering  to  keep  them 
packed  in  moist  sand  or  moss,  expo^^ed  to  out-door  tem- 
perature, and  shaded  from  the  sun.  The  same  care  is  re- 
quired with  all  the  uut  fruits.  The  latter  should  never  be  per- 
mitted to  become  dry.  while  the  seeds  of  the  pear  and  apple 
can  be  so  pcrmilted  (but  it  is  better  not),  and  then  before 
planting  carefully  soaked  in  tepid  water  until  the  germ 
starts.  The  best  time  for  sowing  seeds  is  just  as  the  ground 
in  spring  is  free  of  fntst.  Nearly  all  ^eeds  should  have 
one  to  one  and  a  half  inches  of  soil  over  them,  and 
while  the  peach,  plum,  apple,  etc.  will  grow  without  it,  nil 
the  nut  family  should  have  light  mulching  over  them  of 
half-rotted  Jeaf-niould  or  tan-bark.  The  currant,  goose- 
berry, and  grape  can  be  grown  from  what  are  termed  cut- 
tings— t.  c.  pieces  of  wood  of  the  past  year's  growth,  hav- 
ing upon  each  three  to  four  buds.  The  best  season  for 
making  and  jilauting  these  cuttings  is  in  the  autumn  as 
soon  as  the  wood  and  foliage  are  ripe.  The  ground  is  then 
warm,  and  if  well  prepared,  the  cutting  placed  in  the  ground, 
leaving  only  one  bud  an  inch  above  the  surface,  the  earth 
trodden  hard  at  its  base,  and  then  drawn  up  loose  and  cov- 
ered with  a  raulcb  of  litter  two  inches  deep,  successful 
growth  will  be  the  result  in  spring. 

Plttudnij  and  Trerttmcnt  in  the  Field. — The  ground  should 
be  first  carefully  cultivated  and  made  loose  deeply,  well 
enriched  one  year  befctre  planting.  Just  before  planting 
it  should  be  thoroughly  and  clcrply  jdoughed  or  dug.  The 
trees  or  plants,  vines,  etc.  should  be  taken  up  carefully, 
and  when  jdanting  make  the  hole  so  that  the  tree  has  one 
inch  of  earth  above  that  in  which  it  originally  stood.  The 
base  of  the  bole  should  be  like  an  inverted  bowl — i,  e. 
highest  and  rounding  at  the  centre.  The  roots  should 
carefully  spread,  so  that  no  one  lies  upon  another,  and  the 
earth  should  be  spread  and  intermingled  by  pressure  of  the 
outspread  fingers  of  the  operator,  who  upon  his  knees  on 
the  outside  of  the  hole  should  hold  the  tree  ujiright  with 
one  hand  and  spread  the  roots  while  he  mingles  and  presses 
the  earth  closely  with  the  other  until  the  routs  are  all  cov- 
ered ;  then  the  surface-soil,  two  to  four  inches  deep,  should 
be  lightly  spread,  and  never  trodden  upon  l)y  the  foot.  Tho 
firm  packing  of  the  lower  roots  is  a  guarantee  that  the  tree 
will  not  be  moved  by  tho  winds  without  staking,  and  if 
the  base  is  so  packed  in  the  setting  with  the  fingers  that 
tho  earth  is  against  every  j)art  of  a  root,  not  one  trco 
or  vino  would  ever  die  from  the  removal  and  replanting. 
If  the  planting  is  performed  in  autumn,  then,  as  goon  as 
the  frost  has  ]>enetrated  two  inches  into  the  ground,  thrro 
should  bo  spread  over  the  ground,  two  feet  from  the  baso 
of  the  tree,  a  mulch  of  litter,  saw-dust,  tan-bark.  etc.  If 
the  planting  is  done  in  spring,  the  mulch  should  not  bo 
applied  until  heat  and  drought  seem  to  require  it  to  shado 
the  soil  around  the  roots  from  the  sun  ;  but  the  surface  soil 
shoulel  from  week  to  week  be  lightly  raked  over  with  a  fino 
short-tootheil  iron  rake.  In  following  years  it  is  best  to  keep 
the  surface  of  the  grounrl.  wlvt^lhcr  orchanl  or  vineyard,  fre- 
quently stirred,  either  by  jdough  or  cultivation,  for  six  to 
ten  years.  The  keeping  of  the  ground  in  condition  for  a 
supply  of  foo<l  to  the  trees,  etc.  may  bn  done  by  sowing 
with  corn,  buckwheat,  rye,  clover,  etc.,  and  ploughing  it 
under  as  foon  as  it  reaches  one  foot  high. 

The  I'rnninfj  of  Ticch  and  IViir*. — Great  diversity  of 
opinion  exists  touching  tho  how  and  when  to  pruno  trees 
or  vines.  If  the  operator  will  study  nature  in  tho  pruning 
of  fruit  tree*,  ho  will  nc»to  that  any  eiilling  of  lindm  from 
tho  time  tho  \nu\A  start  their  gniwth  in  spring  until  they 
have  ripened  the  last  hud  of  the  season  creates  disease  of 
tho  roots,  Komeiinies  exhibiting  itself  in  what  is  called  can- 
ker, sometimes  in  blight,  etc.  Again,  in  the  fnrming  of  the 
body,  and  in  determining  the  height  at  which  Iho  branches 
should  spring,  we  shuuld  consider  /ii-*^  tho  urder  of  nature  j 
Hrriind,  the  necessities  of  culture.  Nature,  when  lrer«(  stand 
and  grow  in  the  open  ground,  where  the  sun  and  air  roach 
all  p'lints,  starts  tho  branobos  from  one  to  two  foot  from  tho 
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ground.  This  shades  the  foundation  from  the  sun,  and  holds 
a  balance  of  lever-power  against  high  winds.  The  success- 
ful cultivator  should  heed  this  point  when  in  his  orchard 
he  is  required  to  keep  the  ground  cultivated ;  and,  so  heed- 
ing it,  should  grow  all  the  v.arieties  propagated  to  make 
dwarf  trees — i.  e.  the  apple  upon  the  paradise  or  Doucain 
stock,  the  pear  upon  the  quince,  the  peach  on  the  plum,  etc., 
with  branches  one  to  two  feet  from  the  ground.  The  stand- 
ard apple,  pear,  plum,  peach,  etc.  in  open  field  orchards 
should,  on  the  other  hand,  have  their  first  branches  start 
at  four  to  five  feet  from  the  ground.  In  the  pruning  of 
inner  branches,  and  the  shortening-in  of  such  as  seem  to 
grow  more  than  the  rest  of  the  tree,  the  best  time  is  a 
week  or  two  before  the  swelling  of  the  buds  in  the  spring. 
Where  a  great  deal  is  to  be  done,  a  part  may  be  performed 
as  soon  as  the  wood  has  ripened  its  terminal  bud  in  the 
autumn,  .and  the  leaves  begin  to  fall.  The  pruning  of  grape- 
vines was  commenced  in  this  country  from  the  methods  fol- 
lowed with  a  different  species  of  grape  upon  the  Rhine, 
and  from  the  practice  common  in  glass  structures,  where 
variety  and  fine  bunches  are  more  sought  for  than  a  pro- 
ductive crop  ;  but  American  grapes  cannot  be  confined  like 
the  European,  neither  can  health  or  longevity  be  main- 
tained by  following  European  teachings.  In  pruning  our 
native  grapes,  as  soon  in  autumn  as  the  fruit  and  wood 
has  mainly  ripened  is  the  time  to  operate.  The  stems  to 
be  left  should  be  not  too  large  nor  very  long,  but  of  good 
medium  size,  well  ripened  to  a  deep  rich  brown  ;  they  should 
not  be,  upon  vigorous  vines,  less  than  three  to  four  feet  long, 
and  each  stem  should  have  the  two  or  three  lower  buds 
rubbed  out,  leaving  three  to  five  fruiting  buds  upon  the  re- 
mainder of  the  stem  or  cane;  and  when  vines  are  left  four 
feet  long  and  having  seven  or  eight  buds,  the  two  lower' 
ones  should  be  rubbed  out,  and  then  the  five  left  have  two 
rubbed  out  at  equal  divisions.  This  done,  no  further  prun- 
ing is  needed  for  the  year.  Keep  the  vines  from  the  ground 
by  tying  to  wires  or  stakes. 

Liatu  of  Friiiis  fur  Planting. — It  is  not  practicable  to  pre- 
p,are  lists  of  varieties  of  fruits  adapted  to  different  sections 
of  the  country,  for  the  reason  that  from  Maine  to  California 
no  select  list  would  be  accepted  or  popular  as  a  whole.  As 
an  illustration  of  the  differences  of  locality,  the  Family 
apple  grown  in  the  State  of  New  York  becomes  ripe  in  No- 
vember. It  originated  in  Georgia,  and  there  ripens  in 
July.  In  thirty  and  more  years  of  experience  and  ob- 
servation of  varieties  grown  in  nearly  every  State,  having 
had  them  gathered  and  sent  from  time  to  time  to  note  and 
compare,  we  have  come  to  the  conclusion  that  no  list  can  be 
made  complete  and  satisfactory  unless  its  .author  describe 
the  soil  in  which  the  fruit  should  be  grown,  its  time  of  ripen- 
ing in  each  section  or  locality,  and  its  value  as  a  family  or 
market  fruit.  As  to  what  varieties  to  plant,  we  say  :  First, 
prepare  your  ground:  then,  having  made  up  your  mind  for 
what  purpose  you  want  to  grow  fruit,  go  among  the  growers 
within  fifty  miles  of  your  location  ;  compare  their  soil,  posi- 
tion, and  elevation  with  your  own  ;  ask  what  varieties  are 
with  the  growers  most  successful  and  profitable ;  make  notes 
of  each  reply  ;  go  home  and  balance  up  the  list.  In  all 
this,  however,  remember  that  for  family  use  there  are  to  be 
planted  few  of  a  kind,  while  for  market  the  value  of  each 
variety  must  be  estimated  by  size,  color,  quality,  and  firm- 
ness for  transportation.  A  medium-sized  fruit,  with  more 
or  less  of  red  or  golden  yellow  upon  it,  is  usually  the  most 
profitable.  Large,  white,  tender-skinned,  or  sweet  fruits  are 
not  generally  profitable. 

Gtitherinff  find  Keepinff  of  Fruits. — Xo  variety  of  fruit 
should  be  gathered  when  there  is  any  moisture  upon  it. 
Strawberries,  raspberries,  and  blackberries  are  to  be  gath- 
ered just  when  fully  ripe.  Peaches,  if  for  shipment,  should 
be  left  upon  the  trees  until  they  are  well  colored  and  will 
give  to  the  pressure  of  the  inside  of  the  thumb.  If  wanted 
for  family  use.  either  for  the  table  or  canning,  they  should 
remain  upon  the  tree  until  they  are  really  soft  and  juicy. 
The  same  holds  with  plums,  apricots,  and  nectarines.  These 
four  named  sorts  may  be  counted  ripe  when  the  side  next 
the  sun  is  a  little  soft.  Care  should  be  taken  in  all 
fruits  not  to  rub  off  the  bloom  by  handling  in  the  gather- 
ing. The  best  way  is  to  hold  a  soft-lined  basket  in  the  left 
hand  underneath  the  fruit,  and  with  the  right  hand  loosen 
it  carefully  at  the  junction  of  the  branch  and  stem.  The 
ripeness  of  pears  is  decided  by  the  lifting  of  the  fruit, 
when,  if  nearly  or  quite  ripe,  it  will  separate  readily  at  the 
junction  of  the  stem  with  the  spur.  Most  if  not  all  pears 
■will  do  this,  when  if  left  upon  the  tree  they  would  hang 
from  si.t  to  twenty  days,  and  when  gathered  be  found  de- 
cayed at  the  core  and  all  their  flavor  destroyed.  If  gath- 
ered when  the  stem  readily  separates  from  the  spur  by 
raising,  they  are  hard,  but  by  laying  them  in  a  dry,  cool 
room  between  layers  of  flannel  or  any  woollen  fabric,  a  few 
days  only  will  ripen  them  into  color  and  juiciness.  The 
Tery  late  autumn  and  winter  varieties  should  hang  upon 


the  tree  until  near  the  time  of  a  sharp  frost.  They  should 
then  be  gathered,  and  each  pear  wrapped  in  soft  paper, 
packed  in  boxes  four  to  si.x  inches  deep  and  holding  each 
two  tiers,  or  about  a  peck,  then  placed  in  a  cool,  dry  room, 
and  kept  just  above  frost.  Many  varieties  now  carelessly 
and  hastily  ripened  and  sold  in  October  and  November  can 
be  kept  until  December  and  March.  The  gathering  of 
earlv-ripening  summer  apples  is  done  when  a  soft  jar  of 
the  limb  causes  them  to  drop  from  the  spur.  The  later- 
ripening  summer  varieties,  as  well  as  the  early  varieties 
of  autumn,  should  be  gathered  as  soon  as  they  show  the 
color  belonging  to  them,  and  on  opening  are  found  with 
dark-brown  seeds.  So  gathered,  and  kept  in  a  cool,  dark, 
airy  place,  they  will  remain  good  a  long  time.  The  late 
fall  apples  and  the  early  winter  sorts  will  do  to  gather  at 
about  the  same  time,  or  say  as  soon  as  the  seeds  show  a 
brownish-black  color.  They  should  be  kept  separate,  and 
examined  twice  a  week.  As  soon  as  a  moisture  appears  upon 
any  fruit,  it  should  be  taken  out.  wiped  dry,  and  disposed 
of.  The  best  winter-keepers  should  be  gathered  just  before 
severe  frosts.  They  should  be  laid  carefully  in  barrels  or 
shallow  boxes  as  gathered  from  the  tree,  the  barrels  or 
boxes  stacked  upon  rails  or  bars,  to  keep  them  from  the 
ground,  then  covered  with  boards  to  keep  off  the  rain,  when 
usually  they  may  be  left  without  injury  until  midwinter. 

F.  R.  Elliott. 
Fruit'Iand,  tp.  and  post-v.  of  Muskegon  co.,  Mich. 
Pop.  22S. 

Fruit'port,  post-v.  of  Muskegon  co.,  Mich.,  on  Spring 
Lake,  at  the  mouth  of  Grand  Hiver,  5  miles  E.  of  Lake 
Michigan,  on  the  Chicago  and  Michigan  Lake  Shore  R.  R., 
116  miles  from  Chicago.  It  is  in  the  great  fruit-region  of 
Michigan,  has  a  magnetic  mineral  spring,  and  is  a  place 
of  summer  resort.  It  has  fine  hotel  accommodations. 
Fruit'ville,  tp.  of  Currituck  Co.,  N.  C.  Pop.  600. 
Fry  (Ben'JAMix  St.  J.^mes),  Methodist  clergyman  and 
journalist,  b.  June  16.  1S24,  studied  at  Woodward  Cnl- 
le^e,  0. ;  joined  the  ministry  in  Ohio  Conference  in  1847  ; 
served  as  chaplain  in  the  V.  S.  army  from  1S61  to  1864, 
and  was  chosen  by  General  Conference  to  be  editor  of  The 
Central  Christian' Adrocalc,  St.  Louis,  in  1872.  Lives  of 
Bishops  McKendree,  Whatcoat,  C.  Roberts,  and  Pniperiy 
Consecrated,  a  prize  essay,  were  written  by  him. 

Fry  (C.\RY  II.),  b.  in  Kentucky  ;  graduated  at  the  L'.  S. 
Military  Academy  in  1834,  entering  the  3d  Infantry  as 
brevet  "second  lieutenant:  resigned  in  1836  and  practised 
medicine,  but  on  the  outbreak  of  war  with  Mexico  aided  in 
raising  the  2d  Kentucky  Volunteers,  and  was  appointed  its 
major.  In  the  battle  of  Buena  Vista  the  regiment  per- 
formed distinguished  service,  and  upon  the  fall  of  its  col- 
onel and  lieutenant-colonel.  Major  Fry  was  left  in  com- 
mand. His  regiment  being  disbanded  June,  1847,  he 
resumed  the  medical  profession  until  1853,  when  he  was 
appointed  a  paymaster  in  the  army,  and  for  five  or  six 
months  in  1862  was  acting  paymaster-general.  For  twenty 
years  he  did  faithful  service,  and  was  deputy  paymaster- 
general  and  brevet  brigadier-general  U.  S.  A.  at  the  time 
of  his  death,  which  occurred  at  San  Francisco,  Cal.,  Mar. 
5,  1873.  G.  C.  Simmons. 

Fry  (ELizABETn'l,  daughter  of  John  Gurney,  and  wife 
of  Joseph  Frv  of  London,  was  b.  at  Bramcrton,  Norfolk, 
England,  Mav  21,  17S0  :  was  bred  up  a  Friend,  and  under 
the^ministrations  of  William  Savery,  an  American  Quaker, 
she  in  1798  became  awakened  to  a  new  religious  life;  was 
married  in  1800.  and  then  resumed  her  former  habit  of 
visiting  the  poor  and  sick,  afterwards  extending  her  atten- 
tion to  seamen,  prisoners,  outcasts,  and  the  vicious  classes, 
not  only  in  London,  but  in  all  parts  of  Great  Britain  and 
Ireland,  and  later  even  in  many  continental  countries.  In 
1813  she  became  an  occasional  preacher,  and  notwithstand- 
ing the  great  extent,  importance,  and  success  of  her  benev- 
olent labors,  she  found  time  to  train  with  care  and  thorough- 
ness a  large  family  of  her  own.  She  d.  at  Ramsgate  Oct. 
12,  1845.  (See  her  Memoirs,  by  T.  TiMPSo.x,  1846;  by  her 
daughters,  1847;  by  S.  Coeder.  1853.) 

Fry  (James  B.),  an  American  oflicer,  b.  Feb.  22,1827, 
in  Carrolltou,  Greene  co.,  111. ;  graduated  at  the  V.  S.  Mil- 
itary Academv  1847  ;  was  commissioned  as  brevet  second 
lieutenant  in  the  Third  U.  S.  Artillery,  and  joined  it  in  the 
city  of  Mexico  during  the  Mexican  war;  served  as  assist- 
ant instructor  of  artillerv  at  the  Military  Academy  in  1847, 
and  again  in  1853-54,  "and  as  adjutant  of  the  Military 
Academy  1854-59  :  .appointed  assistant  adjutant-general 
1861 :  chief  of  staff  to  Brig.-Gen.  McDowell  during  his 
campaign  of  1861,  taking  part  in  the  first  battle  of  Bull 
Run;  as  chief  of  staff  to  Maj.-Gen.  Buell  in  1861-62, 
taking  part  in  the  battle  of  Shiloh.  the  advance  upon  and 
siege  of  Corinth,  the  operations  in  Northern  Alabama,  and 
the"  battle  of  Perry ville;  provost  marshal-general  of  the 
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U.  S.  (brigadier-general)  from  1863  to  1866  under  enrol- 
ment act  of  1863.  passed  to  enforce  military  service  after 
the  system  of  voluntary  enlislmcut  had  proved  inadequate. 
As  provost  mar.^hal-goneral  he  put  into  the  army  by  con- 
scription, substitution,  and  voluntary  enlistment  1,120,621 
men;  arrested  and  returned  to  the  army  76,562  deserters; 
made  an  exact  enrolment  of  the  national  forces,  showing 
that  there  remained  in  the  country  liable  to  conscription, 
but  not  called  out,  2,254,063  men;  and  collected,  under  a 
money-commutation  clause  of  the  enrolment  act,  $26,366,- 
316. 7S.  His  Final  Report  of  the  Operaliom  of  the  llureau 
of  the  I'lovust  Marshal-ijeneral  of  the  U.  S.,  from  the  com- 
mencement of  the  6i«ii'ne»«,  Mar.  17,  1S6S,  until  the  Bureau 
terminated  by  law,  An(j.  SS,  1SS6,  is  published  in  parts  i.  and 
ii.  as  a  Congressional  document.  Promoted  through  various 
grades  to  lieutenant-colonel  in  tho  adjutant  general's  de- 
partment and  brevet  major-general  U.S.  army;  served  since 
1S66  as  adjutant-general  of  the  military  divisions  of  tho 
Pacific,  the  .South,  and  tho  Atlantic.  G.  C.  .Simmons. 

Fry  (William  Hknhv),  an  American  journalist  and 
composer,  b.  in  Philadelphia  Aug.,  1S15,  son  of  Wm.  Frj-, 
proprietor  of  the  Philadelphia  Xalional  (lazetle.  At  an 
early  age  the  musical  talent  of  the  son  was  manifested,  and 
in  18,15  his  first  orchestral  compositions,  consisting  of  four 
overtures,  were  performed  by  the  Philadelphia  Philhar- 
harmonic  Society,  and  an  honorary  medal  conferred  by  it 
upon  the  author;  became  associated  with  his  father's  paper 
in  1839,  and  editor  of  tho  Philadelphia  Litltjer  IS4t.  His 
first  opera  to  be  produced  entire  was  Leonora,  performed 
in  Philadelphia  in  1845,  an  Italian  version  of  which  was 
given  in  Now  York  in  IS58.  From  18J6  to  1852,  Kry  re- 
sided in  Kurope,  principally  in  Paris,  and  was  engaged  as 
correspondent  to  several  leading  -American  journals.  Re- 
turning to  America  in  1852,  ho  delivered  that  year  a  course 
of  lectures  upon  the  history  of  music,  illustrated  by  the 
symphonies  rhe  Breakin:j  lleart  and  A  Day  in  the  Conn- 
try,  comfosed  for  tho  occasion;  these,  with  others  of  his 
compositions,  were  performed  by  the  celebrated  band  of  JI. 
Jullien  in  his  concerts,  lie  also  composed  a  .Slabat  Mater 
with  complete  scores,  vocal  and  orchestral,  and  many  un- 
published pieces.  Upon  his  return  from  Europe  he  joined 
tho  editorial  staff  of  the  New  York  Tribnne,  wht-rc  he  con- 
tinued until  his  death,  which  occurred  Deo.  21,  1801,  at 
Santa  Cruz,  West  Indies,  where  he  had  gone  for  the  benefit 
of  his  health.  G.  C.  Simmons. 

Fryeburg,  tp.  and  post-v.  of  O.tford  co.,  Me.,  on  tho 
Portland  and  OgdensUurg  R.  K..  4i)  miles  N.  W.  of  Port- 
land. It  has  an  academy,  and  manufactures  of  leather, 
carriages,  etc.     Pop.  1507. 

Fryeburg  Academy  Grant,  tp.  of  O.xford  co..  Mo. 
Pop.  38. 

Fryx'ell  (AsnEns),  a  celebrated  Swedish  historian,  was 
b.  at  Jlesselskog,  I)alecarli:i,  Feb.  7,  179,5,  and  studied 
philosophy  and  theology  at  tho  University  of  Upsala. 
From  1822  to  1836  he  was  director  of  ono  of  the  most 
prominent  educational  institutions  of  Stockholm,  and  iu 
1821  he  wrote  a  grammar  of  the  Swedish  language,  which 
is  used  in  all  the  higher  schools  of  tho  country.  In  1836 
he  was  appointed  provost  of  North  Wermland,  an  ecclesi- 
astical position  in  the  Lutheran  Church  intermediate  be- 
tween minister  and  bishop;  but  in  1847  he  resigned  this 
ollico  in  order  to  devote  himself  entirely  to  historical  stud- 
ies. History  is  cultivated  in  Sweden  with  great  interest 
and  with  superior  talent,  but  among  tho  many  able  and 
even  brilliant  productions  which  this  branch  of  Swedish 
literature  contains,  Fry.'cell's  lleriitteUer  ur  Seeniih-a  //m- 
torien  (31  vols.)  occupies  a  foremost  place.  In  tho  Scan- 
dinavian countries  this  book  is  much  read  and  highly  cs-  I 
teemed,  and  parts  of  it  have  been  translated  into  (ierman 
and  French.  Its  stylo  is  fluent  ami  lively,  its  narrative 
brisk  and  graphic,  and  as  the  author  has  made  very  ex- 
tensive studies  of  archives  not  only  in  Sweden,  but  in  Po- 
land, Prussia,  and  Denmark,  his  work  is  exceedingly  rich 
in  iletails  at  onco  new  and  authentic.  In  his  leading 
views  he  forms  an  opposition  to  Ueijer,  who  may  be  con- 
sidered as  the  historian  of  tho  ilemocratie  party.  In  the 
Swedish  history  the  aristocracy  has  playeil  Ihe'most  con- 
spicuous, and  at  times  a  most  "brilliant  part,  but  although 
it  has  kept  itself  tolerably  free  from  such  crimes  as  have 
tarnished  tho  reputation  of  the  French  and  Polish  aris- 
tocracies, it  has  in  the  last  century  lieen  the  subject  of  very 
severe  attacks  from  tho  historians  ot  the  rlemocratie  party. 
These  attacks  occasioned  Fryxell  to  write  his  book  Dnr  ar- 
ietokrat-fordomantlel  in  Sernithn  hiitorien  (4  vols.,  1845-50), 
in  which  ho  defends  the  Swedish  aristocracy,  without  de- 
fending the  crimes  it  may  have  committed  or  the  genera] 
injustice  of  its  political  preponderance.  The  bonk  gavo 
rise,  nevertheless,  to  a  very  lioreo  contest  between  tho  two. 
historical  schools,  which  spread  from  science  into  politics, 
and  from  p. .lilies  into  personalities.    Clkmkss  Pktkiisks, 


Fa'ad  Pa'cha,  a  Turkish  statesman,  a  son  of  the  poet 
Izzet  Molla  Kischedji-Zadek,  was  b.  at  Constantinople  in 
1814.  In  1840  he  was  secretary  to  the  embassy  in  London, 
and  then,  until  1848,  interpreter  in  the  ministry  and  com- 
missioner-general in  the  principalities  of  the  Danube.  In 
184y  ho  became  minister  of  the  interior,  and  from  Aug., 
1852,  to  Mar.,  1853.  from  May,  1855,  to  July,  1857,  and  in 
Jan.,  1858,  be  occupied  the  position  of  minister  of  foreign 
affairs.  He  participated  as  a  plenipotentiary  in  the  Con- 
ference at  Paris.  In  1800  he  punished  the  Druses  and 
Mohammedans  for  their  persecution  of  the  Christians,  and 
in  Nov.,  1861,  was  appointed  grand  viiier.  In  Feb.,  1802, 
he  took  charge  of  the  finances,  and  in  Feb.,  1867,  was  ap- 

tioiuted  minister  of  foreign  affairs  for  the  fourth  time,  while 
lis  friend,  Aali  Pacha,  was  appointed  grand  vizier.  Fuad 
Pacha  was  a  man  of  French  education  and  tendencies,  a 
great  admirer  of  France  and  Napoleon  III.,  and  tho  chief 
support  of  the  reform  party  in  the  Turkish  empire.  In 
1868  ho  induced  the  sultan  to  make  a  tour  in  W'estern 
Europe  and  to  visit  the  courts  of  I'aris,  London,  and 
Vienna,  in  order  to  make  him  see  with  his  own  oycn  tho 
advantages  of  European  civilization.  In  his  political 
activity  he  was  very  successful,  especially  in  crusliing  tho 
revolution  of  Crete  in  1867  under  very  difficult  circum- 
stances, as  the  sympathy  of  the  great  powers  was  very 
doubtful.  But  at  the  end  of  1808  symptoms  of  a  fatal  diseaso 
showed  themselves  in  his  constitution,  and  he  d.  in  Nice, 
F'rance,  Feb.  3, 1869.  He  wrote  a  grammar  of  the  Turkish 
language,  which  has  been  translated  into  several  languages. 

August  Nieman.v. 
Fucacerc.     See  SEA-WErns. 

Fn'ca,  de  (Juan),  a  Greek  navigator  whose  real  name 
was  Apostolos  Yalehianos,  a  native  of  Cephalonia;  was 
many  years  in  the  Spanish  service,  and  in  1592  discovered 
the  channel  known  as  the  Strait  of  San  Juan  de  Fuca 
(which  see).  This  he  professed  to  consider  a  passage  join- 
ing the  Atlantic  and  the  Pacific.     D.  in  Zante  in  1602. 

Fnch'sia,  a  genus  of  dicotyledonous  plants,  belonging 
to  the  natural  order  Onagracea*,  and  named  after  Leonhard 
von  Fuchs,  a  celebrated  German  liotanist  (b.  in  Suabia  in 
15tll,d.in  Tiiliingen,  where  he  was  a  professor,  in  1506).  Tho 
popular  name  of  the  genus  is  "  ear-drop,"  from  the  ajipear- 
anco  of  the  pendulous  flowers.  These  arc  very  showy,  and 
of  a  red.  violet,  or  rose  color  in  their  native  state.  Thev 
sport  and  hybridize  easily,  and  hence  result  the  numerous 
varieties  known  in  floriculture.  Those  with  white  or  cream- 
colored  tints  are  tho  most  highly  prized.  The  tube  of  tho 
calyx  is  showy  in  appearance,  like  the  corolla,  and  is  ex- 
tended much  beyond  the  ovary.  It  is  bell-shaped  or  tubu- 
lar, with  four  spreading  lobes.  The  petals  are  also  four  in 
number,  and  the  stamens  eight.  The  style  is  long  and 
thread-shaped,  and  surmounted  by  a  club-shaped  stigma. 
The  flowers  are  on  axillary  peduncles.  The  plants  aro 
mostly  smooth,  with  opposite  or  whorled  leaves.  They  aro 
either  tender  shrubs,  climbers,  or  trees,  natives  of  South 
America  as  far  as  Fuegia.  and  also  of  the  southern  parts 
of  North  .America;  and  New  Zealand  has  some  native 
species.  Their  best  known  habitat  is  the  Andes  of  Chili 
and  Peru.  The  species  now  in  cultivation  have  been  so 
much  changed  by  art  that  it  is  often  diflicult  to  recog- 
nize their  origin.  They  may  bo  divided  into  short  and 
long  flowered  and  panicled  fuchsias.  The  plant  forms  a 
berry  wliiidi  is  sweet  or  only  pleasantly  acid,  anil  which 
is  eaten  in  the  countries  where  it  is  native.  A  black  dyo 
is  said  to  bo  formed  from  the  wood  in  Chili.  Fuchsias  aro 
easily  propagated  by  cuttings,  and  have  become  so  abundant  I 

that  they  are  within  tho  reach  of  even  the  poorer  classes, 
in  whose  windows  or  small  garden-plots  they  are  often  seen 
growing.  They  thrive  in  a  light  rich  soil.  They  grow 
well  in  the  open  air  in  the  summer  time.  Iml  in  the  northern 
U.  S.  have  to  bo  housed  in  winter.  1'here  is  no  class  of 
plants  except  the  geraniums  with  which  tho  garilener  has 
been  able  to  do  so  much.  I'hcre  aj.pears  to  be  no  limit  to 
tho  curious  freaks  of  color  which  they  niny  be  made  to  as- 
sume, and  it  iseveu'said  that  they  occasionally  become 
striped.  They  arc  familiar  to  all  in  conservatories  and  in 
floral  ornamentation.  W.  W.  Dailev. 

Fllch'sine,  aniline  red.  See  Aniline  Coi.ons,  bv  Piiop. 
C.  V.  CiiANnLEii,  I'll.  I).,  LL.D.,  M.  N.  A.  S. 

Fii'ciiio,orCcIa'no[Lat,  /'iin'mo].  I^nkr  and  Tiiii« 
nol  oC.  This  lake  lies  about  50  miles  eastward  of  Koine,  at 
the  height  of  2200  feet  above  the  sea.  in  a  niounlain-basin 
in  the  Apennines  having  no  known  natural  outlet.  Tho 
ancient  and  inediieval  aecmints  of  the  dimensions  of  Luko 
Fiieino  ami  of  the  fluctuations  of  its  level  are  conflicting; 
but  though  its  waters  were  undoubtedly  partially  carried  off 
through  natural  coniluits  or  fissures  or  portuis  strata  in  tho 
subjacent  rock,  its  .leptb  and  superficial  extent  have  at  all 
times  been  subject  to  great  varii^tiun  arising  chiefly  from 
tho  varying  humidity  or  dryness  of  tho  seasons.     In  1816 
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it  covered  42,000  acres,  with  &  maximum  depth  of  75h  feet; 
in  1S35  its  area  was  but  3.'?,000  acres,  its  greatest  depth  si 
feet.    The  occupation  and  cultivation  of  the  debatable  zone, 
of  about  9000  acres,  between  these  extremes  was  of  course 
attended  with  risk  of  loss,  and  at  low  water  the  freshly 
bared  soil  sent  up  miasmatic  exhalations  prejudicial  to  the 
healthfulness  of  the  adjacent  country.     To  obviate  such 
evils,  and  to  gain  an  addition  of  fertile  soil  for  agricultural 
purposes  by  permanently  reducing  the  lowest  known  level 
of  the  lake,  Julius  Ctesar  contemplated  the  excavation  of 
a  tunnel  under  the  mountain-ridge  on  the  western  side  of 
the  basin  to  discharge  the  superfluous  water  into  the  river 
Liris,  now  called  the  Garigliaoo,  the  bed  of  which  is  G2 
feet  lower  than  the  bottom  of  the  lake.     The  work  was 
actually  commenced  by  Claudius,  and  substantially  com- 
pleted after  eleven  years  of  labor.    The  length  of  the  Clau- 
dian  tunnel  was  18.506  feet,  or  rather  more  than  3^  miles, 
with  an  inclination  of  about  ^^j^j^,  and  a  cross-section  mea- 
suring 102  square  feet,  admitting  a  delivery  of  421  cubic 
feet  to  the  second.     The  tunnel  was  admirably  engineered, 
and,  with  the  important  exception  of  the  exclusive  use  of 
the  chisel  instead  of  blasting,  the  methods  of  excavation,  as 
appears  by  ancient  bas-reliefs  and  by  utensils  occasionally 
found  along  the  line,  much  resembled  those  employed  at 
the  present  day,  though  the  shafts,  both  vertical  and  ob- 
lique, for  extraction,  access,  and  ventilation,  were  much 
more  numerous  than  it  wuuld  now  be  found  economical  to 
sink.    The  execution  of  the  work  by  the  constructors,  as  is 
now  ascertained,  was  most  unfaithful,  and  though  the  emis- 
sary appears  to  have  served  its  purpose  for  some  time,  it 
■was  soon  obstructed  and  fell  into  total  decay.     Indeed,  the 
fact  that  a  species  of  fish  peculiar  to  the  lake  was  never 
found  in  the  Garigliano  until  after  the  recent  reconstruc- 
tion of  the  tunnel,  has  led  some  to  question  whether  the  Ro- 
man gallery  was  really  ever  opened  at  all.    At  various  sub- 
sequent periods  attempts  were  made  to  restore  the  tunnel, 
but  it  does  not  satisfactorily  appear  that  anything  was  ef- 
fected until  the  present  generation,  when,  by  the  enterprise 
and  liberality  of  Prince  Alessandro  Torlonia  of  Rome,  the 
entire  line  has  been  rebuilt  at  a  coat  of  more  than  $6,000,000, 
and  on  a  far  grander  scale  than  that  of  the  ancient  impe- 
rial work.     The  new  tunnel,  which  is  designed  not  simply 
to  lower,  but  to  drain  the  entire  lake,  follows  the  original 
course,  and,  though  at  a  somewhat  lower  level,  includes  the 
entire  ancient  channel,  every  vestige  of  the  Roman  tunnel 
having  been  necessarily  removed  in  excavating  the  new. 
It  is  constructed  with  the  utmost  solidity,  being  everywhere 
lined  with  a  thick  revetment  of  cut  stoue ;  its  cross-section 
measures  215  square  feet,  allowing  a  discharge   of  2400 
cubic  feet  to  the  second;  and,  as  its  axis  is  lower  than  that 
of  the  Claudian  emissary,  and  the  bottom  of  the  lake  has 
been  considerably  raised  in  later  ages  by  wash  from  the 
shores,  the  new  tunnel  is  longer  than  the  old  by  2200  fuet. 
Hence,  its  total  length  falls  little  short  of  4  miles.     From 
the  entrance  of  the  emissary  a  canal  8  miles  long  and  62 
feet  wide  at  bottom,  requiring  4,000,000   cubic  yards  of 
cutting,  has  been  excavated  to  the  deepest  part  of  the  lake, 
which  will  soon  be  drained  to  the  bottom.     The  technical 
difficulties  arising  from  various  causes — among  which  tho 
infiltration  and  pressure  of  the  water,  and  especially  tho 
loosening  and  shattering  of  the  earth  and  rock  along  tho 
line  by  the  falling  in  of  the  old  tunnel,  deserve  particular 
notice — were  extreme,  and  it  may  be  doubted  whether  mod- 
ern engineering  has  anywhere  triumphed  over  more  for- 
midable obstacles,  whether  as  regards  intrinsic  difficulty 
or  danger  of  life  to  those  engaged  in  the  execution.    To  the 
honor  of  Prince  Torlonia,  at  whoso  sole  cost  this  stupen- 
dous enterprise  has  been  accomplished,  it  ought  to  be  men- 
tioned that  in  encouraging  the  laborers  by  his  actual  pres- 
ence in  the  tunnel  at  the  most  dubious  and  perilous  crises 
of   the   work,  he  has   displayed  a  personal  heroism  even 
more  admirable  than  the  munificence  which  has  marked 
his  financial  arrangements.     Tho  original  engineer  of  the 
Torlonian  emissary  was  De  Montricher,  the  designer  and 
constructor  of  the  celebrated  aqueduct  of  Marseilles,  after 
whose  death  worthy  successors  were  found  in  Bcrmont  and 
Brisse,  (See  Kramer,  Der  Fuciner-See,  4to,  Berlin,  1839; 
Leon  de  Rotron,  Proeciugamento  ad  Lntjo  Fuchw,  Svo,  Vi- 
enna, 1871.)  George  P.  Marsh. 
Fucus.     See  Sea-weeds. 

Fu'cusine,  an  organic  base,  C15H12N2O3,  obtained  from 
sea-weeds. 

Fu'el  [Fr.  combustible;  Ger.  Bernstojf^,  Erery  sub- 
stance is  a  fuel  which  may  be  used  for  the  generation  of 
heat  by  its  combustion  in  air.  Many  chemical  reactions 
evolve  heat  from  factors  which  are  in  no  proper  sense  fuels  ; 
e.g.  lime  slaking  with  water,  sulphuric  acid  mingled  with 
water,  quicklime  drenched  with  sulphuric  acid,  and  other 
like  cases,  evolvemuchheat  from  molecular  motion  in  sub- 
Stances  wholly  incombustible.   Properly  speaking,  only  car- 


bon and  hydrogen,  and  the  compounds  of  these  two  factors 
with  each  other,  and  with  oxygen,  nitrogen,  etc.,  are  fuels. 
Thisclassification  includes  all  the  furmsof  coal,  coke,  char- 
coal, woud,  turf,  oils  of  every  kind,  and  combustible  gases, 
such,  for  example,  as  escape  from  artesian  borings  in  oil- 
bearing  and  saliferous  strata.  It  excludes  sulphur,  whether 
free  or  evolved  from  the  roasting  of  ores,  although  this  ele- 
ment is  practically  utilized  as  a  source  of  heat  in  some 
chemical  and  metallurgical  processes,  as  in  burning  sulphur 
to  form  oil  of  vitriol. 

"With  the  exception  of  animal  oils  (and  even  these  re- 
motely form  no  exception),  all  descriptions  of  fuel  arc  of 
vegetable  origin.  This  assumes  the  vegetable  origin  of  all 
forms  of  fossil  fuel,  which  is  now  generally  admitted.  How- 
ever various  the  forms  conferred  by  the  processes  of  life,  we 
find  by  analysis  only  carbon,  hydrogen,  oxygen,  and  nitro- 
gen, with  water,  an<l  variable  but  generally  very  small 
quantities  of  mineral  elements.  Submitted  to  xiltimate 
analysis,  we  obtain  only  carbonic  acid,  water  (with  some- 
times traces  of  ammonia  from  the  nitrogen),  and  an  ash. 
By  the  proximate  analysis  of  organic  bodies — e.g.  in  their 
destructive  distillation,  as  in  tho  process  of  coaling  of  wood 
and  coking  of  bituminous  co.als — we  obtain  combustible 
gases,  as  marsh-gas,  heavy  carburcttcd  hydrogen,  earbon- 
ous  oxide,  and  free  hydrogen,  carbonic  acid,  acetic  acid, 
and  free  carbon,  which  represents  by  its  skeleton  the  form 
of  the  wood  or  other  fuel  used  in  the  process. 

Fuels  differ  very  greatly  in  the  amount  of  volatile  mat- 
ters they  contain  or  which  are  produced  from  them  in  tho 
process  of  combustion.  Thus,  wood  and  turf  contain  a 
large  percentage  of  free  water,  which  is  driven  out  or  evap- 
orated during  combustion,  while,  in  common  with  bitumi- 
nous coals  and  lignites,  they  evolve  also  a  large  volume  of 
combustible  gases,  tar,  and  other  pyrogenic  products.  Such 
fuels  burn  with  abundant  flame,  often  with  smoke,  from  im- 
perfect combustion,  and  are  well  adapted  to  the  generation 
of  steam,  the  production  of  illuminating  gas,  and  are  pre- 
ferred in  many  metallurgical  processes.  On  the  other  hand, 
anthracite  coal — of  the  harder  variety — coke,  natural  or 
artificial,  and  charcoal  from  wood,  burn  with  but  little 
flame  and  no  smoke,  evolve  little  or  no  watery  vapor,  and 
from  their  firmness  under  the  weight  of  a  load  and'the  high 
temperature  they  evolve  are  specially  adapted  to  smelting 
iron  and  other  metals,  and  to  the  production  of  a  steady, 
intense,  and  long-continued  heat  for  any  purpose.  Fuels 
also  differ  much  in  the  amount  of  ask  left  by  their  combus- 
tion. In  a  few  eases  the  ash  is  less  than  1  per  cent,  of  the 
weight  of  the  fuel  (e.  g.  albertite).  The  best  coal  yields  5 
per  cent,  of  ash  or  thereabouts,  while  many  more  contain 
10  or  even  20  and  more  per  cent,  of  incombustible  mineral 
matter.  The  presence  of  foreign  matter  of  an  incombus- 
tible nature  in  fuel  is  a  loss  of  useful  effect,  not  only  by  re- 
ducing the  actual  amount  of  carbon,  etc.,  but  in  that  it 
requires  a  certain  amount  of  fuel  to  fuse  the  ash  into  a 
slag,  which  thou  encumbers  (he  fire  by  clinkers.  Water  is 
another  foreign  element  which  greatly  reduces  the  value 
of  fuels.  The  common  experience  of  the  superior  excel- 
lence of  well-seasoned  wood  over  green  or  recently  cut 
wood  is  a  familiar  example.  "Water  not  only  impedes  com- 
bustion by  reducing  its  temjierature,  but  a  large  amount  of 
heat  is  removed  and  rendered  useless  in  converting  the 
water  into  vapor.  Furnaces  have  been  constructed,  how- 
ever, for  the  purpose  of  consuming  wet  fuel,  such  as  tan- 
bark,  bagasse  of  sugar-cane,  etc.,  in  which,  by  an  ingenious 
arrangement  of  parts,  a  high  temperature  and  intense  com- 
bustion are  maintained,  even  when  very  wet  fuel  is  used. 
One  of  these  will  be  noticed  hereafter.  Even  coal  contains 
Bome  moisture,  and  the  varieties  of  lignite  a  much  larger 
amount,  while  even  well-dried  wood  retains  20  per  cent,  of 
water.  Fuels  containing  oxygen  also  produce  water  in  the 
act  of  burning,  thus  consuming  a  further  quantity  of  heat. 
Even  the  hydrocarlton  gases  distilled  in  the  combustion 
of  coal  are  produced  at  the  expense  of  a  certain  number 
of  units  of  heat.  It  has  therefore  been  asserted — and  is 
often  assumed  to  be  true — that  the  total  economical  or  use- 
ful effect  of  a  fuel  may  be  calculated  from  the  known  quan- 
tity of  fixed  or  non-volatile  carbon  which  it  contains.  It 
is,  however,  demonstrable  that  this  statement,  however  the- 
oretically correct,  is  not  supported  by  experiment,  as  we 
shall  see  farther  on. 

The  value  of  the  Pennsylvania  anthracite  (see  Anthra- 
cite) over  all  other  coals  as  an  agent  for  the  production 
of  high  heats,  especially  in  the  high  furnace  and  in  the  re- 
duction and  smelting  of  metals,  is  now  generally  admit- 
ted. The  superior  evaporative  power  of  anthracite  was 
first  demonstrated  by  the  researches  of  Prof.  Walter  R. 
Johnson  in  1S44,  by  an  elaborate  series  of  experiments 
undertaken  for  the  U.  S.  navy,  and  published  in  a  Jie- 
port  to  the  Xari/  Department  of  the  U.  S.  «»  the  Evap- 
orative Power  and  other  Properties  of  American  Coals 
(2Sth  Cong.,  1st  Sess.,  Senate  Doc,  pp.  607,  860,  Wash- 
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ingtop,  1844).  These  researches  were  not  confined  to  an- 
thracite coals,  but  were  extemied  alwo  to  natural  coke,  arti- 
ficial coke,  mixtures  of  imtiiracitu  and  bituminous  coals 
(Class  I.);  to  froe-buruiug  bituminous  coals  of  Maryland 
and  Pennsylvania  {Cla.^s  IL):  bituminous  coking  coals 
from  Eastern  coal-tield  of  Virginia,  in  the  neighborhood 
of  Richmond  (Class  III.);  and  tinully  to  foreign  bitu- 
minous coals  and  thoSL-  of  similar  constitution  W.  of  the 
Alleghany  Mountains,  and  dry  pine  wnud  (Class  IV.). 

The  highest  evaporative  power,  as  in  the  production  of 
steam,  is  not,  however,  found  in  anthracite,  but  in  the 
semi-bituminous  coals,  like  those  of  Broadtop  and  the 
Cumberland  region,  and  the  coal  of  the  Cruzot  Basin,  in 
which  the  proportion  of  hydrogen  or  volatile  hydrocarbon 
is  not  greater  than  can  be  perfectly  consumed  in  the  fur- 
nace and  flues  of  steam-boilers.  This  fact  was  fir^t  demon- 
strated by  the  researches  of  Johnson,  and  has  since  been 
confirmed  by  those  of  Sir  Ileury  do  la  Beche  and  Dr. 
Playfair  in  their  report  on  the  coals  suited  to  the  steam 
navy  of  Great  Britain  (1848).  The  latest  researches  on 
this  subject  are  those  of  Messrs.  Schourcr-Kostner  and 
Mcunicron  the  coals  of  Rhenii-h  Prussia  and  Belgium  (ab- 
stracted in  Complcs  Jicndus,  torn.  GG-GO,  and  in  cxtetiHu  in 
the  liuUctins  de  ta  Soc  Intlnstriellc  de  .}fi(!htnin().  The  cal- 
culations of  Mendenhall  on  the  heating  powers  of  some  Ohio 
coals  {fjf:oL  Survey  of  Ohio,  1870)  point  in  the  same  direc- 
tion, as  also  those  of  Raymond  on  the  lignites  of  the  West. 
BiTi'MiNors  Coal. — This  coal  contains  a  variable  quan- 
tity of  volatile  matter,  expelled  as  combustible  gases  when 
heated  in  close  vessels,  and  leaves  behind  coke  of  variable 
strength,  according  as  the  coal  is  treated,  and  varying  also 
with  the  amount  of  volatile  matter  expelled,  and  its  physi- 
cal and  chemical  constitution.  Heated  at  lower  temper- 
atures, many  of  the  coals  of  this  class  produce  hydrocarbon 
oils,  while  coal-tar  is  a  product  of  their  destructive  distil- 
lation at  all  temperatures,  whence  the  name  hitiiininottg. 
When  these  coals  agglutinate  to  form  a  hollow  fire,  they 
are  called  caking  coals  or  fat  coals.  The  mass  softens  and 
becomes  pasty  under  heat  and  serai-viscid.  This  softening 
takes  place  below  redness  at  the  stage  of  incipient  decom- 
position, and  is  attended  with  the  escape  of  gas,  which 
often  blows  bubbles,  leaving  the  mass  porous,  and  escapes 
in  jets  of  smoke  and  yellow,  smoky  flamo.  With  a  higher 
heat  in  close  vessels  (gas-retorts)  the  escape  of  gas  ceases 
gradually,  and  finally  leaves  a  porous  brittle  mass  of  gray- 
black  color  and  submetallic  lustre,  whicli  is  coke.  The  gas 
expelled  in  this  way  from  bituminous  (gas)  coals  varies  from 
25  per  cent,  to  oO  per  cent.,  and  in  the  cannel  coals  rises 
even  to  GO  percent. ;  the  more  common  average  baing  about 
35  per  cent,  for  gas-couls.  The  semi-bituminous  coals  of 
Pennsylvania  and  Marylan<l  yield  only  from  12  to  20  per 
cent,  of  volatile  matter.  The  non-cnkiug  or  frte-hitrniiH/ 
bituminous  coals  are  like  the  caking  coals  in  appearance, 
and  often  closely  resemble  them  in  ultimate  ctjinposition, 
but  they  leave  no  proper  coke.  This  is  the  character  of 
the  li'jnitcgf  so  called,  of  Colorado  and  Wyoming,  more  par- 
ticular mention  of  which  is  made  beyond. 

Cann'KL  Coal  (which  see)  is  a  fuel  of  inconstant  properties, 
owing  its  charjicter,  apparently,  to  local  peculiarities  of 
origin.  T-n-bftuitr,  nfhrrdtr^  intff'm-fimjitt:,  and  tjrnhnmilr 
are  bituminous  minerals  of  exceptional  richness  in  volatilo 
hydrocarbon.  The  tnrhanitc,  or  "bog-head  "  cannel,  seems 
like  a  clay  saturated  with  bituminous  matter.  It  yields 
over  G8  per  cent,  of  gas  and  nearly  2'.\  j)er  cent,  of  ash,  and 
only  8.8  of  fixed  cari>on.  Alhcrtite.m^  the  contrary,  leaves 
only  0.10  per  cent,  of  ash,  and  is  regarded  hy  Dana  as  an 
asphalt um,  although  commercially  sold  as  an  enriching 
coal.  It  is  probably  an  inspissated  and  oxygenated  petro- 
leum filling  a  fissure  in  the  rocks,  and  is  not  a  bed.  Wol- 
longongite  (described  on  the  last  page  of  the  present  arti- 
cle) is  another  remarkable  substance  whose  value  as  a  gas- 
enrichcr  is  noticed  in  the  article  on  (lAS-i.mriTiNMJ  (whieh 
see).  Grahaniitc  is  another  asphaltum-liko  hydroenrbon, 
from  near  Parkersburg  in  West  Virginia,  described  by 
Henry  Wurtz.  (trahainitc  seems  to  have  had  an  origin 
similar  tu  albertite.  and  like  it  fills  a  fissure,  and  is  not  a 
bed.  It  has  been  largely  used  for  enriching  illuminating 
gas,  as  "  Ritchie  niin<-ral,"  but  is  now  said  lo  bo  exhausted. 
The  following  comparison  of  the  illuminating  power  of 
various  well-known  ciinnel  and  other  gas-cnalg  of  Kngland 
and  the  I'.  .S.  is  taken  from  a  paper  by  the  writer  on  tho 
'*  wollongongitc"  (Am.Jour.Sci.,in\y,  ISGfl).  The  standard 
sperm  candle  in  use  among  gas  engineers  consumes  120 
grains  of  sperm  per  hour.  The  total  ceonnmieal  value  of 
any  gas-coal  is  ol»tained  by  multiplying  the  ean<lle-power  of 
tho  gas  produced  from  one  ton  of  the  coal  into  the  volume 
of  the  gas:  thus,  as  tin-  wollongongito  yields  111,710  cubic 
feet  of  gas,  one  foot  of  which  has  an  illuminating  power 
of  2G.y4  can.lles,  thcreforo  wo  have  2G.:.lx  120  X  i;i7Ifl-t- 
7000  -  G2.')I.2G  pniimls  of  sperm  us  tho  value  of  the  gas 
from  one  ton  of  this  mineral  : 


1  cable  foot 
=  caudlet. 

Wollongong  cannel..  s=  lbs. ofspcrmpcrtoo,  6251.20  26.64 

Boghead  cannel =  "  **  *I9G7,10 

"       ^  "  "  t2765.0  10.;lS 

*'  "      =  "  "  11230.  5.29 

Albej-t  coal,  N.  B =  "  "  J3016.37  11.73 

Peytona  cannel ^  "  "  |l440  8.4 

Lesmahago  cannel...  =  "  "  1529  8.77 

Capeldrro =  «  "  1670  10.01 

Donibriste =  "  "  1277.5  7.51 

Wigan  =  «  "  627.4  3.04 

PcUon  Main  (caking)  =  "  "  532  3.12 

Ramsay's(Xewcastle)  =  "  "  553  3.33 

Westmoreland,  Pa....  =  "  "  ^541.25  3.32 

BnowN  Coal  [Ger.  lirmmhohh,  Pcchl'ohle ;  lifpiifc]. — 
This  variety  of  coal  differs  from  bituminous  coal  chiefly  in 
containing  a  larger  amount  of  constitutional  oxygen,  more 
combined  water,  and  in  being,  generally,  more  friable. 
Its  powder  is  distinctly  brown,  and  not  black,  whence  its 
name;  but  it  is  sometimes  of  a  pitchy  black  color  and  fine 
lustre.  It  is  found  in  more  recent  geological  horizons  than 
tho  coals  before  named.  The  deposits  of  this  variety  of  coal 
opened  in  Colorado,  M'yoming,  and  Utah  Territories,  are 
remarkable  for  extent,  thickness,  and  uniformity,  afl*ording 
an  inexhaustible  supply  of  excellent  fuel  in  a  region  for  the 
most  part  destitute  of  forests  and  remote  from  all  other 
sources  of  fuel-supply.  Similar  beds  are  found  also  in  Cali- 
fornia and  elsewhere  on  the  Pacific  coast.  The  brown  coals 
are  not  caking  coals,  but  are  free-burning  coals,  yielding 
much  gas,  ami  are  good  steam  coals,  but  not  well  adapted 
to  carry  the  burden  of  the  high  furnaces  for  iron,  although 
perfectly  well  adapted  to  general  metallurgical  use  an<l  to 
the  Siemens  gas  furnace.  Their  calorific  force  is  also  re- 
markable, as  will  be  seen  further  on. 

Chemically  considered,  all  the  coals  are  oxygenated  hydro- 
carbons, the  amount  of  oxygen  they  contain  gradually  in- 
creasing from  the  anthracites,  where  it  is  as  low  as  1  to  2 
per  cent.,  in  the  caking  and  non-caking  coals,  4  to  12  per 
cent.,  ami  in  the  brown  c<ials,  IS  to  30  per  cent,  or  more, 
averaging  in  the  last-named  variety  about  22  per  cent.  In 
a  few  of  the  anthracites  there  appears  to  bo  an  entire  ab- 
sence of  oxygen,  and  the  presence  of  so  large  a  prepon- 
derance of  pure  carbon  seems  hardly  consistent  with  tho 
view  expressed  by  Berthelot,  that  the  anthracites  arc  in 
their  totality  hydrocarbon  compounds  like  otlier  coals,  but 
rather  that  a  portion  of  these  compounds  normal  to  tho 
fo-called  bituminous  conls  has  escaped  tho  caking  jirocess 
which  has  more  or  less  completely  converted  them  by  heat 
under  pressure  into  anthracite.  The  fact,  first  thoroughly 
demonstrated  by  the  brothers  Rogers,  that  the  volatile  mat- 
ter in  the  anthracites  regularly  increases  in  the  Appalachian 
beds  as  the  flexures  of  the  strata  die  out  going  westwardly, 
until  they  are  undisturbed  in  the  bituminous  coal-fields  on 
the  western  slopes  of  that  line  of  upheaval,  seems  to  Icavo 
no  reasonable  doubt  at  once  of  the  cause  and  its  eftccts, 
whieh  afford  us  the  only  rational  explanation  of  the  phe- 
nomena in  question.  The  researches  of  Punipelly,  Rich- 
tofcn,  and  others  in  the  vast  coal-fields  of  (^'liina  have  de- 
monstrated that  anthracite  coal  exists  in  geological  hori- 
zons much  more  recent  than  was  formerly  supposed  true — 
even  as  late  as  the  Cretaceous  and  Tertiary  eras — and  that 
its  existence  there  is  clearly  duo  to  the  coking  of  bituminous 
or  brown  coals  by  heat. 

CiiAiuoAL  and  Coke  have  already  been  described  under 
their  appropriate  heads  (which  see).  Charcoal  prepared 
from  hard  woods  at  a  high  temperature  is  the  purest  form 
of  carbon  available  as  a  i'uel,  being  entirely  free  of  sulphur 
and  yielding  only  a  little  alkaline  ash,  with  a  small  amount 
of  silica.  Burning  to  carbonic  acid  by  oxyj^cn,  it  forms 
the  standard  of  comparison  for  the  heat  evolved  by  other 
less  pure  forms  of  fuel.  By  the  experiments  of  Favre  and 
Silbermann  it  gave  ])er  itound  of  fuel  SOSO  calories  (Cent.), 
equal  to  11.544  calories  F.  Coke  is  less  eflicient  than  char- 
coal, just  in  proportion  to  the  amount  of  ash  it  leaves, 
and  this  is  usuallyabout  I.'i  per  cent.  But  owing  to  its 
much  greater  strength  under  the  crushing  weight  of  ihe  high 
furnace,  as  well  also  as  its  greater  cheanness,  it  is  the  pre- 
ferred fuel  for  the  high  iron  furnace.  The  sulphur  it  re- 
tains from  the  pyrites  found  in  tho  crude  coal  niny  bo 
almost  completely  removed  by  proper  mechanical  treat- 
ment of  the  eoal  before  coking.  l*'or  this  purpose  tho  coal 
is  crushed  and  washed  in  an  apparatus  similar  to  that  used 
in  the  eonoentration  of  metallic  ores,  by  whieh  Ihe  pyrites 
is  removed  by  virtue  of  its  greater  density,  and  the  enko 
prepar<'d  fmm  coal  so  treated  is  found  lo  yield  iron  of  a 
very  superior  quality,  owing  lo  its  almost  complete  freedom 
from  sulphur.     In  the  process  of  coking  in  Nuiljiblo  ovens 

•  Advortlseraent  of  tho  proprietors.  fDr.  Fyfti. 
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the  fine  coal  unites  into  compact  prismatic  masses,  of  a  sab- 
metallic  lustre,  sonorous  when  struck,  like  cast  iron. 

Liquid  Fuels. — The  hydrocarbon  oils  found  so  abun- 
dantly in  Pennsylvania  and  elsewhere,  and  produced  arti- 
ficially by  the  distillation  of  bituminous  schists,  offer  a 
valuable  resource  for  fuel  in  certain  situations  where  their 
abundance  enables  them  to  compete  with  solid  fuel..  For 
example,  the  lipht  n.aphtha  forming  from  20  to  25  per  cent, 
of  the  first  product  of  the  distillation  of  Pennsylvania  pe- 
troleum is  e.ttensively  employed  in  the  oil-regions  as  a 
steam  fuel  and  for  the  distillation  of  the  crude  oil  in  its 
first  stages  of  treatment.  For  this  purpose  the  naphtha  in 
vapor  is  burned  from  jets  in  wrought-iron  pipes  arranged 
beneath  large  boilers  and  pierced  with  numerous  fine  holes, 
the  supply  of  air  being  regulated  to  secure  a  complete 
combustion.  The  e.\act  value  of  light  naphtha  thus  used 
as  a  source  of  heat  has  not  apparently  been  practically  de- 
termined in  comparison  with  other  liquid  fuels.  But  a 
series  of  experiments  are  cited  in  the /ic;;o)-(  nj  the  Com- 
mission appointed  to  Inquire  into  the  iSeveral  Matters  relat- 
ing to  Coal  in  the  United  Kingdom  (1871),  in  which  the  ma- 
terials employed  were  crude  petroleum,  crude  paraffiue  oil, 
dead  oil  or  creasote,  and  their  calorific  power  and  evapora- 
tive efficacy,  determined  by  trials  in  the  large  way  under 
steam-boilers,  as  compared  with  coal,  under  the  direction 
of  Prof.  W.  J.  Macquorn  Rankine.  The  results  are  given 
in  the  following  table : 


For  ODO  pound  of- 

Total   quan- 
tity of  Ueal 
geueratod. 

Quantity  of 
heat  avail- 
able        for 
produoiug 
steam. 

Quantity  of 
water  heat- 
ed from  ar^ 
to  -Jlja  F., 
and       con- 
verted into 
steam       at 

21'.>5  F- 

Tempera- 
ture   of 
tlie    are 
or  flame. 

Crude  petroleum 

Crude  paraffiue  oil.. 

Heavy  oil — oil  from 

either  slate  or  coal. 

Dead  oil,  or  creasote. 

Heat-unita. 
20,000 
20,000 

20,000 
16,626 
13,890 
14,833 

Heat-unit3. 
16,847* 
16,847* 

16,847* 
14,.567« 
10.001+ 
10,817 

Lbs. 

15 

15 

15 
13 

8.95 
9.67J: 

F. 
4i;4li° 
4646° 

4646° 
4495° 
2500° 

co^illo.!:;::;;.';;;.:; 

2500° 

The  use  of  the  vajior  of  the  liquid  hydrocarbons  used  un- 
der boilers,  and  even  under  the  iron  stills  employed  in  the 
distillation  of  coal-tar  of  gas-works,  as  well  as  of  petroleum 
products,  has  given  most  satisfactory  results,  reducing  the 
time  required  for  distilling  a  given  charge  fully  one-half, 
and  acting  almost  without  injury  to  the  stills,  which  are 
rapidly  injured  by  the  use  of  coal-lires.  This  difference  is 
probably  in  great  measure  duo  to  the  much  smaller  amount 
of  air  required  to  feed  the  vapor-flame  than  is  used  for  a 
coal-fire;  300  cubic  feet  of  air  {24  pounds)  to  the  pound  of 
coal  being  required,  while  not  over  half  that  amount  is  re- 
quired to  burn  the  hydrocarbon  vapor  supplied  by  a  blast 
of  its  own  production  in  place  of  the  draft  of  a  high  chim- 
ney required  for  air  burning  coal.  The  oxidation  of  the 
iron  surface  is  thus  largely  saved,  and  the  injury  from  sul- 
phur in  coal  completely  saved  by  the  use  of  the  hydrocarbon 
vapor.  The  conclusions  reached  by  the  commission  referred 
to  are  that  the  evaporative  efficacy  of  liquid  fuel  for  gene- 
rating steam  is  much  greater  than  that  of  coal ;  and  that 
on  board  ships  there  is  an  important  saving  of  space  for 
storage,  as  well  as  in  labor  of  stoking,  removing  ashes,  etc., 
with  a  proportional  reduction  of  running  expenses;  while 
steam  could  he  raised  much  quicker  by  the  use  of  liquid 
fuel,  and  save  the  cost  of  banking  up  fires,  and  the  immer- 
sion of  the  vessel  more  evenly  maintained  by  tanks  between 
the  outer  and  the  inner  skins  of  the  vessel,  to  be  filled  with 
water  as  the  oil  is  removed.  On  the  other  hand,  certain 
obvious  dangers  attend  the  storing  and  use  of  volatile  hy- 
drocarbons, while  the  odor  of  the  heavy  or  dead  oils  would 
be  very  annoying,  however  carefully  stored  on  board  ship. 
These  objections  do  not  appear  to  have  been  overcome, 
while  for  various  purposes  on  land  they  have  little  force. 
Thus,  in  ironworks  dead  oil  has  been  used  with  advantage 
in  the  furnaces  for  heating  iron  plates,  etc.  It  has  been 
found  possible  to  produce  a  higher,  steadier,  and  more 
even  heat  with  liquid  fuel  than  with  coal,  while  8  hundred- 
weight arc  said  to  have  replaced  a  ton  of  coal,  and  the  time 
occupied  in  heating  the  iron  is  said  to  have  amounted  to 
only  one-fourth,  or  even  one-fifth,  that  required  with  coal. 
So  that  there  was  a  manifest  economy  in  the  number  of 
furnaces  required  to  do  a  given  amount  of  work.     Thus, 

*It  is  here  assumed  that  the  oil  is  burnt  with  only  just  enough 
air  for  combustion,  and  that  the  effete  gas  is  discharged  at 
600°  F. 

+  Burnt,  as  usual,  with  twice  the  air  necessary  for  combustion. 

i  The  evai»orative  duty  here  assigned  to  coal  is  probably  higher 
than  that  actually  obtained  on  the  average  in  steam  vessels,  to 
the  extent  of  about  20  per  cent. ;  seven  pounds  of  water  converted 
into  steam  per  pound  of  coal  consumed  being  nearer  the  actual 
average  obtained  with  coal  in  steam  vessels. 


for  instance,  while  the  heating  of  a  half-inch  plate  sufficient 
for  bending  would  require  from  15  to  20  minutes  with  coal, 
it  would  require  only  four  or  five  minutes  with  the  liquid 
fuel;  and  a  4-inch  armor  plate  requiring  three  hours  to 
heat  with  coal  required  only  uS  minutes  with  the  liquid 
fuel.  The  "  scale  "  of  magnetic  oxide  of  iron  formed  in  the 
process  of  heating  is  much  less  when  liquid  fuel  is  used 
than  with  coal,  for  the  reason  that  there  is  less  free  oxygen 
from  the  air  present,  while  the  vapor  of  the  hydrocarbon 
affords  a  reducing  flame.  In  fact,  the  use  of  liquid  fuel 
when  burnt  with  a  blast  affords  the  same  advantages  as  the 
gas  furnace  introduced  by  Mr.  Siemens,  of  which  we  speak 
farther  on.  The  unprecedented  increase  in  the  production 
of  petroleum  not  only  in  Pennsylvania,  but  in  other  parts 
of  the  world  also,  and  which  seems  far  from  having  reached 
its  limits,  renders  the  use  of  liquid  fuel  a  subject,  at  the 
present  time,  of  considerable  importance.  It  is  largely  a 
question  of  relative  cost,  and  it  is  obvious  that  it  must 
needs  be  a  very  low  cost  indeed  which  will  enable  any  de- 
scription of  liquid  fuel  to  compete  with  coal.  Crude  pe- 
troleum at  $2  per  barrel  of  43  gallons  costs  per  ton  of  2240 
pounds  about  $22,  against  bituminous  coal  at  $7  in  New 
York,  or  fully  three  times  the  cost  of  coal,  weight  for  weight. 
It  is  therefore  obvious  it  is  only  in  certain  unusual  conditions 
that  there  can  be  any  possibility  of  using  petroleum  in  place 
of  coal,  as  where  coal  is  very  dear  and  petroleum  very  cheap, 
or  where,  as  at  the  oil-works,  crude  naphtha  has  little  or  no 
value,  and  is  practically  a  waste  product ;  or,  lastly,  where 
the  nature  of  the  process  is  such  as  in  reheating  furnaces 
and  other  metallurgical  processes,  that  a  reducing  flame 
and  the  absence  of  sulphur  are  important  considerations. 

Gas. — The  use  of  a  natural  flow  of  marsh-gas  from  arte- 
sian borings  as  fuel  is  possible  only  in  certain  limited  areas, 
but  is  by  no  means  an  uncommon  circumstance.  But  tho 
introduction  of  Siemens'  gas  furnace  has  demonstrated  that 
the  use  of  fuel  in  the  state  of  gas  offers  for  many  purposes 
singular  advantages  both  as  respects  economy,  efficiency, 
and  convenience.  Natural  gas,  chiefly  marsh-gas  (C^H-j), 
was  early  observed  in  the  salines  of  the  Kanawha,  and  lias 
been  successfully  used  as  fuel  to  hea.k  the  kettles  of  certain 
salt-works.  In  the  town  of  Erie,  Pa.,  gas  obtained  from 
artesian  borings  has  also  been  used  under  steam-boilers  to 
produce  steam ;  and  the  marsh-gas  from  an  artesian  well 
near  Rochester  has  been  conveyed  into  that  city  for  eco- 
nomical purposes.  In  tho  oil-regions  of  Pennsylvania  the 
use  of  the  gas  escaping  from  the  artesian  wells  is  frequent 
for  producing  steam.  The  town  of  Frcdonia  in  New  York 
was  as  early  as  1830  lighted  by  a  natural  flow  (tf  marsh-gas. 
In  1863  a  company  was  formed  at  Birmingham,  England, 
to  provide  a  supply  of  heating  gas  from  coal  for  domestic 
and  manufacturing  purposes  at  the  rate  of  6f/.  per  1000  cu- 
bic feet,  but  the  bill  necessary  to  carry  it  into  effect  was 
thrown  out  in  the  committee  of  the  House  of  Lords,  because 
their  lordships  thought  that  if  this  was  as  good  a  plan  as 
it  was  represented  to  be,  the  existing  gas  companies  would 
be  sure  to  carry  it  into  effect.  This  was  a  favorite  plan  of 
Mr.  C.  W.  Siemens,  the  inventor  of  the  regenerative  furnace, 
who  proposed  to  place  his  gas-producer  at  the  bottom  of 
coal-pits,  providing  a  gas-shaft  to  conduct  the  gas  to  the 
surface,  thus  saving  the  lifting  of  the  coal,  while  giving  to 
the  ascending  column  of  gas  an  amount  of  forward  pressure 
sufficient  to  carry  it  several  miles  to  the  place  of  consump- 
tion. This  plan  would  not  only  effectually  ventilate  the 
coal-mines,  without  involving  any  danger,  but  would  also 
save  the  loss  on  the  small  coals  now  useless,  and  amounting 
to  fully  one-fifth  of  the  whole  product,  which  now  is  left 
unused  in  the  pit.  A  similar  plan  has  been  proposed  by 
Mr.  Henry  Wurtz  in  this  country  for  utilizing  the  coal-dust 
which  in  the  anthracite  regions  of  Pennsylvania  forms 
mountains  of  waste  carbon.  Eor  this  purpose  Mr.  Wurtz 
proposed  to  produce  hydrocarbon  gas  from  vapor  of  water 
acting  on  the  anthracite  at  a  red  heat,  sending  the  gas 
(H2  +  CO)  to  the  points  of  consumption  in  large  conduits, 
aided  by  mechanical  pressure  if  needful  to  propel  the  gas. 
An  important  economy  of  fuel  now  completely  unutilized 
might  thus  be  obtained.  A  similar  plan  for  the  distribution 
of  heating  gas  has  lately  been  taken  up  in  Berlin,  Prussia. 
The  dynamical  theory  of  heat  as  proposed  by  Joule  and 
Mayer  about  184G,  led  Mr.  Siemens  to  take  up  a  line  of 
investigation  with  a  view  to  a  realization  of  some  of  tho 
economic  results  which  that  theory  rendered  possible,  and 
the  fruit  of  these  investigations  is  seen  in  "  the  regenera- 
tive gas  furnace  "  now  so  well  known,  and  which  may  bo 
truly  said  to  have  worked  a  revolution  in  the  methods  of 
producing,  applying,  and  economizing  heat.  The  burning 
of  a  pound  of  carbon  in  pure  oxygen  to  carbonic  acid, 
as  before  stated,  evolves  8080  calories  or  units  of  heat 
{=  14,544  English  units).  As  each  unit  of  heat  is  con- 
vertible into  774-  units  of  force  or  mechanical  energy, 
it  follows  that  one  pound  of  carbon  represents  really 
14,544  X  7^^  =  10,820,736  units  of  potential  energy.     Tho 
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tncchaDical  power  set  free  in  the  combustion  of  one  pound 
of  pure  carbon  is  as  much,  therefore,  as  would  bo  required 
to  raise  nearly  11,000,000  pounds  weight  one  foot  high. 
This  would  sustain  the  work  called  a  horse-power  fur  about 
b\  hours.  This  is  a  result  quite  unattaiuable  in  practice, 
of  course,  since,  if  for  no  other  reason,  we  can  never  em- 
ploy the  two  elements  of  combustion  in  u  state  of  purity, 
and  tilt"  oxygen  is  unavoidably  mixed  with  about  four  times 
its  own  vohimo  of  inert  nitrogen. 

To  realize  how  wide  the  margin  for  improvement  was  in 
the  application  of  heat  for  smelting  and  metallurgical  pur- 
poses prior  to  the  invention  of  the  regt?uerativo  gas  furnace, 
and  what  this  invention  has  done  to  economize  fuel,  it  is 
only  necessary  to  consider  a  few  simple  facts.  The  heat 
needed  to  smelt  a  ton  of  iron  or  pteel,  or  to  raise  the  tem- 
perature of  a  like  quantity  of  iron  bars  to  the  welding  point 
of  mallealjle  iron,  is  obviouj-ly  very  much  more  in  excess 
of  the  amount  theoretically  required  for  these  purposes 
than  is  required  in  the  production  of  steam,  because  it  is 
unavoidable  that  the  products  of  combustion  in  the  ordinary 
form  of  heating  furnaces  should  leave  the  furnace  at  tho 
temperature  of  combustion,  whilo  only  the  small  exccj^s 
stored  up  in  the  heated  irou  could  bo  utilized.  The  remain- 
der escapecl  unutilized  into  tho  chimney,  and  was  lost. 
Taking  the  sprcitic  heat  of  iron  at  .114  and  the  welding 
heat  at  2900°  F.,  it  would  require  .114  X  2U0a  =  331  units 
of  heat  to  heat  up  one  pound  of  iron.  Assuming  that  a 
pound  of  common  coal  de\elops  12,000  heat-units,  one  ton 
of  coal  should  heat  up  to  the  welding  point  3fi  tons  of  iron. 
But  the  ordinar}'  reheating  furnace  heats  only  about  13 
tons  of  iron,  and  therefore  produces  only  about  one  part 
in  twenty-one  of  the  maximum  theoretical  effect.  In  melt- 
ing steel  in  pots,  in  the  ordinary  Shcftiold  furnace  lor  that 
purpose,  2i  tons  of  coke  are  consumed  to  one  ton  of  steel 
melted.  Assuming  the  melting-point  of  stoel  at  3fi00°  F.,  and 
its  specific  heat  at  .119,  it  takes  .119  X  3600  =  428  heat-units 
to  melt  a  pound  of  steel;  while  with  12,000  units  at  tho 
hcat-produ<:ing  point  of  common  coke,  one  ton  of  such 
coke  should  theoretically  melt  2S  tons  of  steel.  In  other 
words,  tho  Sheffield  pot  furnace  utilizes  in  the  melting  of 
sleol  only  ij'oth  part  of  the  theoretical  heat  of  combustion. 
Here  there  was  obviously  a  wide  margin  for  securing  an 
important  portion  of  this  great  loss,  and  the  regenerative 
gas  furnace  is  the  means  which  in  tlie  hands  of  Messrs.  0. 
W.  and  Frederick  Siemens  has  so  far  solved  tho  problem,  in 
part  at  least.  (See  article  FritNACK.) 

Tho  regenerator  or  accumulator  of  heat  Mr.  Siemens 
recognized  as  due,  so  far  as  the  philosophical  principle  is 
concerned,  to  tho  Kcv.  Dr.  Sterling  of  Dundee  in  1817. 
Tho  same  principle  was  recognized  and  applied  in  Franco 
by  the  patent  of  M.  Franchot  f  I83t))  in  an  atmospheric  en-, 
ginc  which  had  what  he  called  a  "  calefactor,"  a  scries  of 
pipes  through  which  tlie  escaping  warm  air  passed  and  im- 
parted its  heat  in  part  to  a  current  of  cool  air  arising  around 
them  in  an  opposite  direction,  ('apt.  Fricssou's  calorie  en- 
gine (18J0)  had  a  regenerator  formed  of  meshes  of  iron 
wire — 100,00(1,000  meshes  for  each  engine — \vhieh  accumu- 
lated tho  heat  from  the  escaping  air  and  imparted  it  to  tho 
returning  air  again.  Mr.  Siemens'  regenerators  accomplish 
fur  high  tentperaturcs  what  these  earlier  contrivances  ac- 
complished for  low  temperatures.  But  it  was  Dr.  Uobort 
Hare  of  Philadelphia,  inventor  c»f  the  compound  or  oxy- 
hyilrogen  blowpipe,  who  in  1802  first  announced  the  prin- 
ciple that  in  order  to  obtain  the  maximum  effects  of  hoiit 
"  the  body  to  be  heated  mu.-it  be  sustained  in  an  atmosphere 
of  burning  giis,"  and  that  charcoal  itnpiiiged  upon  by  a  jet 
of  oxygen  ilid  not  fulfil  this  contlition.  Hence,  Hare,  after 
discussing  the  fundamental  defects  of  Lavoisier's  methods, 
says  with  great  sagacity,  *•  To  avoid  these  evils,  it  was 
thmight  desirable  that  means  might  be  discovered  of  cloth- 
ing tho  upper  surface  of  any  boily  which  might  be  subjected 
to  this  species  of  operation  witli  some  burning  matter,  of 
which  the  heat  might  be  equal  to  that  of  tho  incandescent 
carbon  with  whicli  the  lower  surface  might  bo  in  contact  ; 
or  by  which  bodies  might  be  exposed  on  solid  supports  to 
a  temperature  equal  or  superior  to  that  of  the  porous  char- 
coal uniting  with  oxygen.  It  soon  occurreil  that  these  do- 
8i<leriita  might  be  attained  fty  ?»!««»*  '»/  //«mr  supported  by 
the  hytlrogen  and  oxygen  gases;  for  it  was  conceived  that, 
according  to  the  admirable  theory  of  the  French  chemists, 
moro  calorie  ought  to  be  extricated  by  this  than  by  any 
tfther  condition.  .  .  .  Such  was  thn  reasoning  which  origi- 
nated the  desire  of  employing  the  tliime  of  the  hydrogen 
and  oxygen  gases.  But  belore  this  could  be  accomplished, 
it  was  necessary  to  overcomo  tho  difficulty  of  igniting  a 
mixture  <if  these  ai*riform  substances  without  tho  danger 
of  an  explosion."    (TiM.orn'H  /V/i7.  Mtujnzinc,  xiv.  1802.) 

In  the  Siemens  furnace  the  objects  to  be  heated  are  huh- 
tained  on  a  solid  support  in  an  ainiosphere  of  burning  gas, 
tlic  oxygen  of  llie  atmosphere  arriving  by  one  inlet,  and 
tho  combustible  gases  by  anotlier,  mid  tli'-  two  uhiling  in  a 


true  Hare's  blowpipe  flarao  to  do  their  work.  Tho  acces- 
sory contrivances,  so  essential  in  the  economy  of  fuel,  for 
the  alternation  of  tho  flow  of  gas  and  air  through  the  re- 
generative cellular  flues  of  fire-brick,  are  evidences  of  a 
high  degree  of  inventive  skill  appliol  to  the  solution  of  a 
problem  which,  in  its  essential  features,  was  clearly  set 
forth  by  Robert  Hare  in  1802. 

It  is  evident  from  these  facts,  which  could  bo  greatly  ex- 
tended did  sjtace  permit,  that  for  many  purposes  gas  is  tho 
best  form  in  which  fuel  tan  be  applied  for  producing  tho 
highest  temperature  with  tho  least  loss  of  heat,  and  that 
tho  gas  regenerative  furnace  of  Siemens  is  the  invention 
which  has  advanced  us  in  tho  right  direction  more  than 
any  other  improvement  yet  made  in  the  generation  and  ap- 
plication of  heat. 

Wood. — The  value  of  wood  as  fuel  depends  mainly  on  its 
density  in  the  dry  state.  Wood  is  composed  of  carbon, 
hydrogen,  and  oxygen,  with  a  small  proportion  of  nitrogen, 
and  the  mineral  matter  derived  from  the  soil,  constituting, 
when  burned,  its  ash.  Fresh  or  green  wood  contains  from 
ouc-fifth  to  one-half  its  weight  of  water,  which  diminishes 
its  value  as  fuel  more  than  its  proportion  by  weight,  since 
a  certain  amount  of  heat  is  absurbetl  in  converting  this 
water  into  steam.  Exposed  to  dry  air,  wood  gradually 
loses  a  portion  of  its  water,  but  being,  by  its  porous  nature, 
peculiarly  liable  to  absorb  moisture,  it  will  take  up  a  por- 
tion of  water  from  damp  air,  so  that,  however  well  "seas- 
oned "  wood  may  be,  it  is  never  free  from  hygroscopic  mois- 
ture, and  is  always  in  a  condition  of  unstable  equilibrium 
in  this  respect.  Hence,  furniture  and  the  woodwork  in 
houses  in  a  climate  subject  to  such  extremes  of  temperature 
and  moisture  as  that  of  the  U.  S.  is  ever  liable  to  change  its 
dimensions  between  summer  and  winter.  Air-dried  wood 
may  be  deprived  by  artificial  heat  of  a  further  portion  of 
its  moisture  (kiln-drying).  Rumford,  who  heated  various 
kinds  of  air-dried  wood  at  the  temperature  of  240°  F.  until 
they  ceased  to  lose  weight,  obtained  the  following  results: 

100  parts  of 

Oak  wood  lost 16.64 

Kim     "        *'   lf*.20 

Beech"         "    18..'j6 

Maple"        "    18.63 

Rumford  determined  the  amount  of  water  absorbed  by  dry 
wood  in  the  different  seasons  of  tho  year  in  France,  with 
tho  following  results: 


100  parts  of 

''ir  wood  lost 

lirch  "       "   

I7.s:! 

l!l.:)8 

18.79 

:*opIar        "   

19.55 

Species  of  wood. 

100  paru  In  weight  or  dry  wood  cut  Into  thin  shaving* 
and  exposed  to  the  air.  contained  waler— 

In  enminer.  at  a 
temp,  of  62^  F. 

In  autumn,  at   a 
temp,  of  5S'  F. 

In    winter,    at  a 
temp,  or  45^  P. 

Parn. 
19..55 
17.50 
16.64 
17.20 

Parts. 
6.25 
7.78 
8.97 
8.86 

Parts. 
11.35 
11.74 
12.40 
11.12 

Ouk 

Elm 

From  a  (;ompnrison  of  these  results  it  appears  that  woods 
when  exposeil  to  the  air  at  a  temperature  of  45°  F.  eontain 
twice  tho  quantity  of  water  they  'lo  when  the  tcniperaturo 
of  the  air  is  at  fiO°  F.  Rumfortl  found  that  a  souud  oak 
heani  which  had  been  in  a  dry  ]dace  for  over  150  years  still 
etintained  over  10  ]ier  cent,  of  water,  and  that  a  cubic  inch 
of  such  wood  contains  more  than  half  a  cubic  inch  of  air. 

An  elaborate  series  of  experimentt'  was  made  by  Mr. 
Marcus  Bull  in  182:i-24  to  determine  the  heat  evolved  in 
the  combustion  of  tho  principal  varieties  of  wood  used  as 
fuel  in  tho  U.  S.  He  testcil  over  forty  sorts  of  wood,  de- 
termined the  specific  (.'ravity  of  the  dry  wood;  its  weight 
per  cord  (12S  cubic  feel )  in  ptuinds  avoirclupois  ;  the  protl- 
uct  of  charcoal  from  lOd  parls  of  dry  wood  by  weij;lit ;  tho 
specific  gravity  of  the  dry  coal ;  tho  weight  of  eoal  in  ono 
bushel;  and  the  pounds  and  bushels  of  charcoal  from  ono 
cord  of  dry  wood.  The  fuel  was  burned  in  a  small  slove  in 
a  room  surrounded  with  anotlier  apartment  lo  cut  olT  radi- 
ation, and  (he  eonipnri.sims  were  made  by  idiserving  by  tho 
ilinVrenlial  thermometer  tho  times  durinR  which  10°  of  heat 
were  maintained  in  the  room  by  the  eombnslion  of  ono 
pound  of  each  fuel.  Ho  found  thai  the  shellbark  hickory 
{(hrt/ii  nllin)  gave  iho  maximum  result  measured  in  lerins 
of  vi'tliir;  for  while  the  (i;;ic«  in  which  eiiual  uriijlilt  of 
dilferent  woods  maintained  a  uniform  ililTerenoo  of  10°  of 
temperature  varied  only  between  11  hours  and  0  hours  and 
40  minutes,  the  rnliir  measured  in  terms  of  oquivl  volume 
varied  between  $10  for  tho  shelllutrk  hickory  and  $1  for 
I.oinbardy  pi>i>lar  ( /'../.ii/in  ililnlala)  per  cord  measure. 
ItuH's  results  have  not  founil  phico  in  the  lilenilure  of  fuels 
generally,  and  arc  referred  lo  usually  in  the  most  cursory 
manner.  We  therefore  append  his  tabular  slulemeul.  con- 
taining his  most  important  results  lui  the  more  frctitieiilly 
occurring  American  woods.  For  a  description  of  his  meth- 
ods of  oaloriinelrv  reference  may  bo  had  to  bis  luomoir  (.liti. 
I'/ui.  Tr,„<-.  iii.  i  0:1.  isL'ri). 
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Commoo  names  of  woods. 


Botaaica)  names. 


White  ash 

Apple  tree 

White  beech 

Black  birch . 

Wliite  birch 

Butternut 

Red  cedar 

American  chestnut.... 

Wild  cherry 

Dogwood 

White  elm 

Sour  gnni 

Sweet  gum 

Shellbark  hickory 

Pignut  hickory 

Redhearl  hickory 

Witch  hazel , 

Atuerican  hornbeam.. 

Hard  maple 

Soft  maple 

Large  magnolia 

Chestnut  white  oak.... 

White  oak 

Shellbark  white  oak... 

Barrens  scrub  oak 

Pin  oak 

Scrub  black  oak 

Red  oak 

Black  jack  oak 

Rock  chestnut  oak .... 

Yellow  oak 

Spanish  oak 

Yellow  pine 

Jersey  pine 

Pitch  pine 

White  pine 

Yellow  poplar 

Lombardy  poplar 

Sassafras 

Wild  service 

Sycamore , 

Black  walnut , 


Fraxinus  Americana, , 

Pyrus  Malus , 

Fagus  ferruginea , 

Betula  lenta , 

Betula  alba , 

Juglans  cinerea 

Juniperus  Virginiana 

Castanea  vesca , 

Prunus  serotina 

Cornus  florida , 

Ulmus  Americana 

Nyssa  multiflora 

Liquidambar  styraciflua..... 

Carya  alba 

Caryaporcina 

Carya      "     

llamamelis  Vir^inica 

Carpinus  Americana 

Acer  saceharinum 

Acer  rubrum 

Magnolia  grandiflora 

Quercus  bicolor 

Quercus  alba 

Quercus  obtusiloba 

Quercus  Catcsbaei 

Quercus  palustris 

Quercus  ilicifoUa 

Quercus  rubra 

Quercus  nigra 

Quercus  Priuus  monticola... 
Quercus  Prinus  acuminata.. 

Quercus  falcata 

Pinus  mitis 

Pinus  inops 

Pinus  rigida 

Pinus  Strobus 

Liriodendron  tulijiifera 

Populusdilatata 

Sassafras  officinale 

Amelanchier  Canadensis 

Platanus  occiden talis 

Juglans  nigra 
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.772 

3450 

25.74 

.547 

23.78 

888 

31 

6.40 

87.70 

.fi07 

3115 

2.5 

.455 

23.41 

779 

33 

6.40 

7.00 

.724 

3236 

19.62 

.518 

27.26 

635 

23 

6. 

6..50 

.097 

3115 

19.40 

.428 

22.52 

604 

27 

6. 

6.30 

.530 

2369 

19. 

.364 

19.15 

450 

24 

6. 

4.80 

.567 

2534 

20.79 

.237 

12.47 

527 

42 

6. 

5.10 

.565 

2525 

24.72 

.238 

12..52 

624 

50 

6.40 

5.60 

.522 

2333 

25.29 

.379 

19.94 

690 

30 

6.40 

5.20 

.697 

2663 

21.70 

.411 

21.63 

679 

27 

6.10 

5..50 

.815 

3G43 

21. 

.550 

28.94 

765 

26 

6.10 

7.50 

.580 

2.592 

24.85 

.337 

13.79 

644 

34 

6.40 

5.80 

.703 

3142 

22.16 

.400 

21.05 

696 

33 

6.20 

6.70 

.634 

2834 

19.G9 

.413 

21.73 

558 

26 

6. 

5.70 

1.000 

44G9 

2G.22 

.625 

32.89 

1172 

36 

6.40 

10.00 

.949 

4241 

25.22 

.637 

33.52 

1070 

32 

6.40 

fl..50 

.829 

3705 

22.90 

.509 

26.73 

848 

32 

6.30 

8.10 

.784 

3505 

21.40 

.3C8 

19.36 

750 

39 

6.10 

7.20 

.720 

S218 

19. 

.4.55 

23.91 

611 

25 

6. 

6.50 

.644 

2878 

21.'3 

.431 

22.68 

617 

27 

6.10 

6.03 

.597 

26G8 

20,64 

.370 

19.47 

551 

28 

6. 

5.40 

.605 

2704 

21.59 

.400 

21.36 

584 

27 

6,10 

5.60 

.885 

3955 

22.76 

.431 

25.31 

900 

SO 

6,30 

8.60 

.855 

3821 

21.62 

.401 

21.10 

826 

39 

6.20 

8.10 

,775 

3464 

21.50 

.437 

22.99 

745 

32 

6.20 

7.40 

.747 

3339 

23.17 

.392 

20.63 

774 

3,S 

6.30 

7.30 

.747 

3339 

22.22 

.436 

22.94 

742 

32 

6.20 

7.10 

.723 

3254 

23.80 

.387 

20.36 

774 

3S 

0.30 

7.10 

.728 

3254 

22.43 

.400 

21.05 

630 

30 

6,20 

6.90 

.094 

3102 

22.37 

.447 

23.52 

697 

29 

6,20 

6.G0 

.678 

3030 

20.86 

.436 

22.94 

C32 

28 

6. 

6.10 

.653 

2919 

21.60 

.295 

15.22 

631 

41 

6.10 

6.00 

.548 

2449 

22.95 

.362 

19.05 

502 

.30 

6.20 

5.20 

.551 

2463 

23.75 

.333 

17..52 

685 

33 

6.30 

5.40 

.478 

2137 

24.88 

.385 

20.26 

632 

26 

6.40 

4.80 

.426 

1904 

26.76 

.298 

15.68 

510 

33 

6.40 

4.30 

.418 

186S 

24.35 

.293 

15.42 

465 

■30 

6.40 

4.20 

.563 

2516 

21,81 

.383 

20.15 

549 

27 

6.10 

5.20 

.397 

1774 

25, 

.245 

12.89 

444 

34 

6.40 

4.00 

.618 

2762 

22.53 

.427 

22.47 

624 

28 

6.20 

5.90 

.8.S7 

3964 

22.62 

.594 

31.26 

897 

29 

6.20 

8.40 

.535 

2391 

23.60 

.374 

19.68 

564 

29 

6.30 

5.20 

.681 

3044 

22.56 

.418 

22. 

687 

31 

6.20 

6.60 

The  elementary  composition  of  wood  of  different  sorts 
presents  a  very  close  resemblance.  Thirteen  different  woods 
offer  the  following  mean  result:  carbon,  49.22 ;  hydrogen, 
C.25 ;  oxygen.  44.02;  nitrogen,  0.90.  Tho  differences  are 
within  1  per  cent,  for  the  extremes;  oak  contains  about 
2  per  cent  of  nitrogen.  The  ask  of  wood  varies  from  8  per 
cent,  in  fir  to  2V  per  cent,  in  oak.  It  contains  potash,  with 
a  little  soda  as  distinguishing  constituents  (hence,  put- 
asbcs),  much  lime  and  magnesia,  with  variable  but  small 
proportions  of  iron,  manganese,  phosphoric  acid,  chlorine, 
copper,  etc. 

Pt:.\T  ASP  TruF. — In  many  northern  countries  the  vege- 
tation of  mosses,  ferns,  sedges,  conferva;,  rushes,  reeds,  and 
numerous  small  plants  accumulates  iu  swam])s,  morasses,  and 
low  places,  each  winter  adding  its  quota  to  the  mass  of 
decomposing  vegetable  matter,  in  its  turn  the  soil  of  a  new 
vegetation  the  ensuing  spring.  Thus,  considerable  accu- 
mulations are  formed  in  process  of  time,  the  lower  portions 
of  which  are  black,  unctuous,  and  somewhat  dense,  and 
arc  called  peat,  while  tho  upper  layers  are  spongy,  fibrous, 
and  less  perfectly  decomposed,  and  arc  called  turf.  In 
Holland,  North  Germany,  Ireland,  Scotland,  and  some 
parts  of  North  America  this  material  is  rather  extensively 
used  as  fuel.  Air-dried  peat  contains  from  15  to  20  per 
cent,  of  water,  and  its  ash  varies  from  4  or  5  to  25  percent., 
or  more,  averaging  iu  the  denser  varieties  about  15  percent. 
The  ash  is  very  poor  in  potassa  and  soda,  abounds  in  lime 
anil  free  sand,  while  it  is  remarkable  for  containing  notable 
quantities  of  phosphoric  acid  and  sulphuric  acid,  and  some- 
times it  contains  iron  pyrites  in  quantity  sufficient  to 
permit  its  use  for  the  manufacture  of  green  vitriol.  {Kai-- 
8fen.)  No  means  have  yet  been  devised  by  which  peat  can 
be  economically  manipulated  to  compete  with  coal  as  fuel 
at  present  prices. 

Calorific  Power  and  Calorific  Intensity  are  terms 
employed  with  a  well-defined  meaning  in  treating  of  the 
combustion  of  fuel.  The  caloz-ijic  power  of  a  body  is  the 
total  number  of  heat-units  it  is  capable  of  imparting,  e.  y., 
to  water,  when  it  is  burned  in  pure  oxygon.  The  combusticm 
of  fuel  means  only  its  union  with  oxygen.  But  this  action 
never  happens  in  practice  without  the  presence  of  the  inert 


nitrogen  of  the  air,  and  of  vapor  of  water  and  of  other 
products  of  combustion,  all  of  which  require,  each,  a  spe- 
cific amount  of  heat  to  raise  them  to  the  average  tempera- 
ture of  combustion  ;  and  this  uptcijic  heat  is  obtained  at 
tho  expense  of  the  heat  evolved  by  carbon  and  hydrogen 
of  tho  burning  body  uniting  with  oxygen.  If  the  specific 
heat  of  water  is  taken  as  unity,  the  results  of  the  best  ex- 
periments give  for  the  specific  heat  of  oxygen  0.218,  nitro- 
gen 0.244,  hydrogen  3.405,  steam  0.475,  carbonous  oxide 
(CO)  0.24S,  carbonic  acid  (CO^)  0.216.  The  true  tempera- 
ture of  combustion  will  therefore  be  the  quotient  found  by 
dividing  the  total  calories  (heat-units)  generated  by  the 
burning  of  a  unit  of  carbon  or  of  hydrogen  in  pure  oxygen 
by  the  sum  of  the  products  of  the  weights  of  the  products 
of  combustion  by  their  respective  specific  heats.  Thus,  1 
kilo,  of  carbon  combining  with  2^  kilo,  of  oxygen,  forming 
3ii  kilo,  of  carbonic  acid  (CO2),  generates  8080  units  of 
heat.     The  weight  of  the  CO2  into  its  specific  heat  ^  85  x 

8080 
0.216=0.792,  and  the  temperature  evolved  would  be  --         = 

10202°  C,  which  is  its  Calorific  Power.  But  considering 
the  nitrogen  of  tjie  air,  which  takes  no  part  in  the  com- 
bustion, the  statement  of  weights  into  specific  heat  for  the 
products  of  combustion  would  he  0.792  for  the  CO2  pro- 
duced -H  8.88  X  0.244  =  2.167  for  the  nitrogen  =  total  2.96, 

SO  SO 
and  the  temperature  produced  would  be  ^-—  =  2730°  C; 

which  quantity  is  called  the  Calorific  Intensity  of  car- 
bon, as  distinguished  from  its  Calorific  Powf.r.  So  for 
hydrogen  burning  in  oxygen  to  form  steam,  29.032  heat- 
units  are  generated  (or  if  the  steam  is  condensed  34,462 
units),  the  temperature  (theoretical)  of  the  combustion  will 

'^963'' 

be- — —  =6931.      If,  however,    the  hydrogen 

9x0.475  =  4.275  ^  .        o 

burns  in  air,  the  common  case,  the  addition  of  the  nitrogen 

will  reduce  the  temperature  to 

29632 

(9  X  0.475)  =  (4.275)  -h  (26.64  X  0.244  =  6.5)  =  10.775 

=  2750.  or  about  the  same  temperature  as  is  produced  by 

the  perfect  combustion  of  carbon  in  air.     These  are  max- 
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imum  temperatures,  and  much  exceed  any  results  obtained 
in  the  arts,  as  there  is  a  larj^e  amount  of  heat  lost  hy  radi- 
ation, conduction,  fusion  of  cinders,  fvaporalion  of  water 
in  fuel,  etc.  It  will  be  understood  that  while  the  calorific 
power  of  carbon  and  hydrogen  arc  respectively  81180°  and 
29632*^  C,  their  caloritic  intensity  {or  pt/rayenic  poicer)  is 
2730°  and  2750°  C. 

The  value  of  any  fuel  as  a  source  of  heat  may  be  deter- 
mined f/ie'jrcf(V«//^,  if  its  chemical  composition  is  known  by 
the  methods  of  calculation  just  illustrated.  liut  there  arc 
so  many  circumstances,  some  of  them  nut  well  understood, 
affecting  the  results  so  obtained  that  ive  must  look  to  the 
results  of  actual  trial  in  some  form  of  experimental  appar- 
atus. The  calorimeter  of  Rumford,  moditicd  and  perlected 
by  Favro  and  Silbermann  and  others,  has  been  chiefly  cm- 
I)Ioyed  in  these  researches.  (See  Hkat.)  liertbier,  assum- 
ing the  accuracy  of  Welter's  theory,  that  the  heat  evolved 
by  combustion  is  directly  proportioned  to  the  amount  of 
oxygen  consumeil,  proposed  to  estimate  the  calorific  power 
of  fuel  by  burning  it  into  CO^  by  means  of  the  oxygen  con- 
tained in  litharge,  and  to  ascertain  the  amount  of  oxygon 
abstracted  by  weighing  the  button  of  lead  produced.  With 
carbon  alone,  and  in  the  absence  of  other  rerhicing  agents, 
this  method  is  capable  of  producing  accurate  results.  While 
it  fails  in  absolute  accuracy  in  many  cases,  yet  owing  to 
its  simplicity  it  is  much  used  for  near  approximations. 

The  evaporation  of  water  in  a  well-constructed  steam- 
boiler  affords  more  trustworthy  results  for  determining  the 
value  of  fuels  than  any  laboratory  methods  arc  capable  of 
producing  or  than  can  bo  deduced  by  computation  from 
the  chemical  constitution  of  the  funl.  This  statement  ia 
confirmed  by  the  results  of  Waiter  U.  Johnson  (l8-i4)  al- 
ready quoted,  of  the  British  commissioners  (1S"1),  and  of 
8cheurer-Kcstncr  and  Jleunicr  (1S09).  Space  is  wanting 
to  quote  these  results  in  any  desirable  fulness.  A  single 
example  from  the  last-named  research  must  sutficc,  as 
showing  how  unsafe  it  is  to  calculate  the  value  of  a  fuel  on 
its  elementary  composition  alone.  The  exam|»lc  chosen  is 
the  comparison  offered  between  the  exactly  identical  chem- 
ical composition  of  the  coal  of  Ronchamp  and  that  of  Cru- 
Kot,  and  the  calorific  value  of  these  two  coals  as  deter- 
mined by  their  power  to  evaporate  water.  The  masses  of 
these  two  coals  would  justify  the  inference  that  they  were 
of  identical  value,  while  there  is  an  experimental  difference 
between  them  of  500  calories  in  evaporative  power. 

CniJtot.  KoDcbamp. 

Carbon 88.40  88.42 

Hydrogen 4.41  4.41 

0.\ygeu  and  nitrogen 7.19  =  100      7.17  =  100 

Heat  of  combustion 9117  0628 

This  identity  of  chemical  composition  disappears  when 
the  two  coals  are  examined  separately  for  their  volatile 
portion  and  coke  (ash  being  deducted),  thus  : 

Criizot.        Ronchamp. 

Fixed  carbon 80.01         71.00 

Volatile  carbon _  8.41         16. SO 

88.40  88.42 
Of  all  the  coals  examined  by  Messrs.  Schcurcr-Kostner 
and  Meunicr,  that  of  Cruzot  gave  the  highest  heating  power, 
and  yet  by  the  elementary  composition  there  shouhl  ha\e 
been  no  difference  between  it  and  the  ci»al  of  Ronchamp. 
These  authors  say  that  in  our  present  ^tat^  of  ignorance  on 
the  subject  of  the  constitution  of  coals  and  their  molecular 
structure,  no  safe  conclusions  can  be  drawn  from  theoreti- 
cal considerations,  but  that  in  all  the  fuels  of  which  they 
have  determined  the  heat  of  combustion  the  results  ob- 
tained have  exceeded  the  theoretical  sum  of  the  heats  of 
combusti'in  of  the  elements.  Henco  the  importance  of 
more  extended  researches  upon  the  value  of  our  coals  by 
the  method  of  evaporation  of  water. 

Thr.  cnl'irifir  viilne  of  thr.  liyintrit  of  Winirrn  America 
has  been  lately  discussed  by  I'rof.  R.  \V.  Raymond,  com- 
missioner of  mines.  (Urfmrt  LS7-i,  p.  370.)  The  results 
obtained  from  a  calculation  of  the  elementary  constitution 
of  these  fuels  places  them  much  higher  in  the  scale  of  calo- 
rific value  than  was  anticipated.  That  from  Canon  City, (Job, 
for  I'xumplo  (and  there  are  others  nearly  ns  good),  has  a 
calorific  power  of  7439  and  calorific  intensity  <d"  2683,  which 
dill'ers  from  that  of  pure  carbon  by  only  64  1  and  47  calories 
respectively.  Wo  are  as  yet  abnost  completely  ignorant 
of  the  molecular  structure  aiul  evaprtrativi-  power  of  these 
valualtle  fiu'ls,  which  are  the  only  resource  for  the  metal- 
lurgy and  industry  of  a  vast  area  destitute  (d  all  other  re- 
sources for  artificial  heat.  Wn/lnnymi/itf,  whieh  we  have 
allucled  to  above,  is  a  hydrocarbon  mineral  resembling  suc- 
cinite (of  the  nature  of  amber)  from  Auftraliu.  It  occurs 
in  cubical  blorUs  without  In  mi  nation  ;  brrakti  in  broad 
conchoidal  surfaces,  extremely  tough  and  resounding  like 
hard  wood  under  the  blows  of  the  hummer.  U.  ^  2  to  2.i* 
G.  =  1.04— 1.49.    Lustre,  resinous,  somewhat  silky.   Color, 


greenish-black  and  brownish  black.  Streak,  light  brown 
to  yellowish.  No  odor  when  rasped.  Tasteless.  Scctilc, 
the  thin  shavings  curling  up  under  the  knife.  Not  electric 
by  friction  of  the  mass,  but  ihc  chips  cut  off  by  the  knife 
are  highly  electric.  Translucent  in  thin  sliavings,  and 
umler  the  microscope  transmits  amber-yellow  light.  Alone 
in  a  test-tube  does  not  melt,  decrepitates,  and  distills  a  co- 
pious flow  of  oil  of  a  yellow  color  and  heavy  odor,  giving  off 
much  gas.  Insoluble  in  alcohol,  ether,  or  benzole,  but  is 
slightly  dissolved  in  carbonic  disulphide,  to  which  it  imparts 
a  slightly  yellowish  tinge.  It  is  readily  kindled  in  thin 
splints  by  a  match,  burning  with  a  brilliant  flame  and  much 
smoke.  The  analysis  in  a  platinum  crucible  yields  the  fol- 
lowing results  :  Volatile  mutter,  82.5  ;  fixed  carbon,  6.5  ;  ash, 
11.0  =  100.0.  From  these  characters  this  substance  obvi- 
ously resembles  succinite,  and  is  probably  as  well  entitled 
to  a  place  in  the  system  as  albertite,  bathillite,  or  torbanito. 

Formerly,  fuel  was  interesting  to  mankind  chiefly  as  the 
means  of  producing  artificial  heat  in  cold  climates  and  for 
its  use  in  the  culinary  art,  which  distinguishes  civilized 
man  from  the  savage,  liut  the  wonderful  advance  in  mod- 
ern times  in  chemical  and  metallurgical  arts,  and,  above 
all.  the  universal  introduction  of  steam  as  a  motor  and  a 
vehicle  for  the  transportation  of  heat,  has  given  to  fuel  a 
value  before  unknown,  leading  not  only  to  the  development 
of  all  its  available  sources  of  supply,  but  to  the  study  of  its 
economical  application  with  a  view  to  tibtaining  from  it  the 
greatest  useful  effect  and  benefit  jiossilile.  The  phenomen.i 
and  laws  of  combustion,  and  the  methods  of  calculation 
of  calories,  are  more  fully  discussed  under  Heat;  here  we 
have  confined  ourselves  chiefly  to  the  considerations  which 
concern  the  economic  value  of  fuel. 

For  a  fuller  discussion  of  this  subject  consult  Pekct's 
Afcta{/iirr/i/,  vol.  i.,  and  the  French  ed.  of  the  same,  1864 

(  Trait/-  Coiiipfct  de  Mctnllurfjif:)  ;  KnaI'I',  Chemical  Techuol- 

offy  by  RosAi-DS  and  Ricuardson,  vol.  i.,  pp.  8-99  ;  Pecllt, 
fraitP  de  la  Chaleur,  3me  cd.,  1861,  3  vols.;  W.  R.  John- 
son, Ej'perimcniH  on  the  Eraporattve  Pmnr  and  Other  Proji- 
erties  of  American  Coats  (1843),  Cong.  Doc.  28th  Cong.  1st 
Sess.  (Senate,  386);  Watts's  Dictionarif,  Art.  **Fuel;'*  Ad. 
WuuTZ,  Oivtionnaire  de  Ckimic,  "  Ilouillc  ;"  Marcus  Bull, 
KjrpertmentH  to  Determine  the  Compnratire  Quantities  of 
Urat  Evolved  in  the  Comhusti'iu  of  the  Principal  Varieties 
if  W'liod  and  Coal  used  in  the  U.  S.  for  Fuel,  etc.,  Trans. 
Am.  Phil.  S'oc,  Phila.,  iii.  pp.  1-63,  read  Apr.,  1826;  Count 
RuMFouD  (Benjamin  Thompson) :  Rumfonl's  most  import- 
ant papers  on  fuel  and  its  use  will  be  found  in  vols.  ii.  and 
iii.  of  The  Wor/cs  of  Rumford,  puldisbed  by  the  American 
Academy  of  Arts  and  .Sciences,  Boston,  1870-73;  in  vol.  iii. 
are  his  well-known  papers  Of  the  Manarjement  of  Eire  and 
the  Eennomij  of  Fuel,  pp.  1-167,  and  his  Essay  X.,  On  the 
Construrtiun    of  Kitchen    Eireploves    and   Kitchen    Utensils, 

etc.:  1>K  LA  Bkchk  and  TiVON  Playfaiu.  Flri't  lOport  on 
the  Coals  suited  to  the  tStcftm  A''»(w/  (Jan.  5,  IS48),  and  Ap- 
pendix  by  Prof.  J.  Wilson;  Experiments  on  the  Evapora- 
tive Poicer  of  the  Coals,  by  Prof.  Wilson  and  Mr.  W.  J. 
Kingsbury  ;  Experiment  for  Vcterminimj  the  Coejjicicnt  and 
Evaporative  Power  of  Wood,  etc..  by  J.  AuTHi'it  Piiii.i.ips  ; 
Chemical  Analijees  of  Cools,  by  F.  C.  Wrichtson  ;  Vltimtite 
Anali/scs  of  Coals,  by  Mr.  H.  How;  and  lastly,  Cahrijic 
Vftluc  of  Coals,  by  J.  A.  Phillips,  all  in  Memoirs  of  the 
fj'eol.  Surrei/  of  Great  Britain,  ii.  pp.  .'■)39-630,  1848;  Report 
of'  the  Comminsioners  appointed  to  /nifuirc  into  ihc  several 
Mutters  rclatintj  to  Coal  in  the  Vnited  Kintjdom,  1871,  lilue 
Rook  C,  435,  3  vols.  (8co  minutes  of  Committee  B  On 
Waste  in  Combustion  for  testimony  of  Mr.  C.  W.  Siemens, 
Wm.  Menelaus,  Isaac  Lowthian  Bell,  Sir  William 
AuMSTRDNC,  Dr.  W.  FAiunAiRX,  Cupt.  Anokew  Noule, 
Dr.  Neil  Arnot,  K.  A.  Cowi-eu,  IIknry  Be.ssemer,  and 
others.)  For  an  important  inenioir  On  the  Combustion  of 
Cool,  quoted  in  the  text,  see  M.  A.  Scheurkr  Kestnkr  kt 
Mei-nier  {Hull.  Sor.  induifr.  de  Mulhounc,  1869b  cited  in 
ComfUts  lienduH  de  I'Amd.  des  Sei.,  t.  66,  67.  6S,  and  69, 
1866-69;  Keul's  Metallun/i/,  by  Crookes  ami  Roiirim;, 
in  3  vols,:  vol.  iii.  Steel — Fuel — Supplement,  J<din  Wiley  <t 
Son,  New  York,  1870^  8vo.  Chapter  second  of  this  treatise, 
covering  264  pages,  offers  a  full  and  satisfactory  discussion 
conveniently  accessible  to  .American  reatlers,  with  the  im- 
portant advantage  of  full  references  to  all  the  more  import- 
ant sources  of  original  information.  .Tons  Arthur  Piiil- 
Lli'S,  Mrfalhirifif  ( 1  S7.| ),  Art.  "Fuel;"  Isaat  Lowthian 
Bell.  Chcnticul  /'hmomeua  of  /rou  Snieltinij,  London,  1872; 
Thomas  li<t\,  /'rartieat  Treatise  on  //eat,  London,  I86S; 
Charles  Schinz,  ReHearchcH  on  the  Action  of  the  /tla»t  Fnr- 
nare,  translated  by  Maw  ami  Miiller,  London,  1870,  etc., 
(•te,  (,<eo  also  in  the  present  wctrk  thearlieles  Antiiracite, 
i'oAL,  CuAitrovr..  Coke,  Cwnki.  Coal,  Liunitk;  also  Ibo 
articles  (iah-Lichtino.  Fi-rnate.  Hkat,  Flamk,  Mktal- 
LURfiv:  while  the  fueln  suitable  for  various  special  uses  aro 
noted  in  the  different  articles  on  industrial  processes  and 
appliances.)  Ii.  Sillihan. 
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FUENTE  DE  CANTOS— FUGITIVE-SLAVE  LAW. 


Fuen'te  de  Can'tos,  town  of  Spain,  in  the  province 
of  Badajoz,  has  important  copper-mines  in  the  vicinity. 
Pop.  6;JS5. 

Fue'ro  [Sp.  for  "forum'" — that  is.  a  seat  of  justice], 
the  Spanish  name  for  the  old  local  codes  of  certain  towns 
and  districts,  chiefly  in  the  N.  of  Spain.  The  fueros  are 
very  ancient,  and  are  regarded  with  jealous  affection  by 
the  places  that  possess  them.  They  are  mostly  of  Basque 
and  Gothic  origin. 

Fuer'te  de  Andal'gala,  town  of  the  Argentine  Con- 
federation, in  the  province  of  Catamarca,  has  obtained 
some  importance  from  the  discovery  of  rich  copper-mines 
in  its  vicinity.     Pop.  about  5000. 

Fuerteventu'ra,  one  of  the  Canaries,  lying  S.  of  Lan- 
zarote,  from  which  it  is  divided  by  the  Strait  of  Bacayna. 
Its  area  is  758  square  miles,  with  10,ll9i'i  inhabitants.  Ca- 
bras,  a  town  on  the  E.  coast,  has  a  good  harbor. 

Fug'ger,  a  celebrated  German  family,  now  represented 
by  two  lines  of  princes  and  several  lines  of  counts  and 
•'  most  illustrious  counts." — Johanx  Fugger.  a  rich  weaver 
of  Augsburg  in  the  fourteenth  century  (d.  14091,  was  the 
founder.  His  descendants  became  leading  bankers,  miners, 
and  merchants,  and  the  family  was  ennobled  in  lj04.  Sev- 
eral were  distinguished  soldiers  and  statesmen,  and  many 
were  liberal  patrons  of  art.  The  Fuggers  are  Roman 
Catholics. 

Fughet'ta  [It.],  in  music,  a  composition  in  fugue  style, 
but  usually  shorter,  less  elaborate,  and  with  more  freedom 
of  movement  and  structure  than  the  regular  fugue. 

Fu'git,  tp.  of  Decatur  co.,  Ind.     Pop.  16M0. 

Fu'gitive  from  Jus'tice,  one  who.  having  commit- 
ted a  crime  within  one  jurisdiction,  flees  into  another  to  es- 
cape punishment.  Between  the  different  civilized  nations 
numerous  treaties  have  been  formed  providing  for  the  ar- 
rest of  such  fugitives  and  their  delivery  to  the  authorities 
of  the  country  in  which  the  crime  was  committed,  upon 
proper  demand.  A  return  of  criminals  fleeing  from  one 
State  of  the  Union  into  another  may.  in  like  manner,  be 
effected  under  the  provisions  of  the  U.  S.  Constitution  and 
the  laws  of  Congress.  (A  full  discussion  of  this  subject 
will  be  found  under  the  title  Extradition.) 

George  Chase.     Revised  by  T.  W.  Dwight. 

Fu's>tive-Slave  LaAV.  At  the  time  of  the  adoption 
of  the  v.  S.  Constitution  the  necessity  of  making  provision 
for  the  protection  of  a  right  of  property  in  slaves  against 
intor-State  interference,  as  an  indispensable  prerequisito 
to  the  formation  of  any  stable  and  harmonious  union,  was 
generally  recognized.  Slavery  was  firmly  established 
throughout  a  large  section  of  the  country,  whose  inhabit- 
ants considered  its  maintenance  as  essential  to  the  welfare 
of  their  domestic  interests  and  the  development  of  their 
resources.  But  unless  some  restraint  were  placed  upon  the 
legislation  of  those  States  in  which  slavery  did  not  exist, 
and  of  those  in  which  it  might,  at  some  future  day,  be 
abolished,  one  part  of  the  country,  it  was  evident,  might 
be  made  a  refuge  and  an  asylum  for  the  slaves  from  another, 
and  their  reclamation  prohibited.  It  had  been  established 
as  a  principle  of  the  law  of  nations  that  the  institution  of 
slavery,  being  in  derogation  of  natural  rights,  must  be 
considered  as  a  mere  municipal  regulation,  whose  sustenta- 
tion  could  only  be  made  obligatory  within  the  limits  of  the 
nation  in  which  it  existed.  The  j)0\Ter  which  would  be  pos- 
sessed by  any  State  whose  policy  was  opposed  to  slavery  of 
taking  advantage  of  this  doctrine,  and  making  proclamation 
of  freedom  to  all  slaves  coming  within  its  borders,  might, 
and  probably  would,  be  employed  to  incite  slaves  to  flight 
or  insurrection,  and  rights  of  property  of  great  value 
might  thus  be  destroyed.  These  anticipations  were  mani- 
festly reasonable  in  view  of  the  fact  that  under  the  previous 
Confederation  the  rendition  of  slaves  had  generally  been 
secured  only  with  great  difficulty,  and  on  some  occasions 
had  been  found  altogether  unattainable.  Constant  strife 
and  animosity  would  undoubtedly  have  been  the  result  of 
leaving  the  question  of  slavery  to  be  determined  by  the 
legislation  of  the  States  themselves,  especially  since  the 
growing  sentiment  of  the  injustice  of  any  form  of  human 
bondage  would  have  been  a  continually  increasing  motive 
for  its  repression.  To  prevent  these  probable  evils  a  pro- 
vision was  inserted  in  the  Constitution,  at  the  instance  of 
representatives  of  the  slaveholding  States,  in  the  follow- 
ing terms  :  *' No  person  held  to  service  or  labor  in  one 
State,  under  the  laws  thereof,  escaping  into  another,  shall, 
in  consequence  of  any  law  or  regulation  therein,  be  dis- 
charged from  such  service  or  labor,  but  shall  be  delivered 
up  on  claim  of  the  party  to  whom  such  service  or  labor 
may  be  due."  No  reference  was  made  to  the  existence  of 
slavery  in  express  terms,  inasmuch  as  it  was  the  determi- 
nation of  the  convention  in  which  the  Constitution  was 
framed   that   it    should    contain   no   direct    recognition   or 


legalization  of  the  system  ;  but  the  desired  purijose  was 
attained  as  effectually  as  if  the  word  "slave"  had  been 
distinctly  employed.  The  understood  intention  of  this 
provision  was  that  fugitive  slaves  might  be  reclaimed, 
and,  in  the  opinion  of  Judge  Story,  it  was  consideretl  so 
fundamental  an  article  that  without  its  adoption  the  Union 
could  not  have  been  formed.  In  the  exercise  of  the  con- 
stitutional power  thus  created,  Congress  in  1793  passed  a 
law  providing  measures  for  the  recapture  of  slaves  by  their 
masters.  Summary  proceedings  of  a  ministerial  nature 
were  instituted,  by  which  a  recovery  might  be  obtained 
with  all  practicable  expedition,  and  heavy  penalties  were 
imposed  for  hindering  or  obstructing  a  slave-owner  or  his 
agent  in  seizing  fugitives  and  carrying  them  back  again 
into  servitude.  The  machinery  of  the  courts  was  put  at 
the  disposal  of  the  slave-proprietors  to  effect  the  restora- 
tion of  their  property. 

In  the  interpretation  of  this  act  by  the  courts  it  was  de- 
cided that  the  subject  of  the  surrender  of  fugitives  from 
service  was  exclusively  within  the  sphere  of  congressional 
legislation,  and  could  not  be  abridged  or  interfered  with 
by  any  action  on  the  part  of  the  States  ;  and  the  provisions 
in  the  act  were  adjudged  to  be  constitutional  both  by  the 
tribunals  of  the  general  government  and  of  some  of  the 
States  separately.  Tlie  practical  and  necessary  effect  was 
that  the  free  Slates  were  deprived  of  all  power  to  remedy 
or  stay  within  their  borders  practices  which  were  felt  to 
be  most  serious  evils.  The  clause  in  the  Constitution, 
it  was  determined,  manifestly  contemplated  the  existence 
of  a  positive  unqualified  right  on  the  part  of  the  owner  of 
the  slave  which  no  State  law  or  regulation  could  in  any 
way  qualify,  regulate,  control,  or  restrain.  ''  The  right  to 
seize  and  retake  fugitive  slaves,  and  the  duty  to  deliver 
them  up,  in  whatever  State  of  the  I'nion  they  may  bo 
found,  is.  under  the  Constitution,  recognized  as  an  abso- 
lute positive  right  and  duty,  pervading  the  whole  Union 
with  an  equal  and  supreme  force,  uncontrolled  and  uncon- 
trollable by  State  sovereignty  or  State  legislation."  {Pr'ufg 
V.  Coiiimoincealth  of  Pnivsylvauia,  IG  Peters  R.  j42.)  It 
was  held  that  the  owner  of  a  slave  was  clothed  with  the 
authority  to  seize  and  recapture  him  wherever  he  might 
be  found,  without  any  resort  whatever  to  judicial  process, 
provided  the  recapture  could  be  made  without  any  breach 
of  the  peace  or  illegal  violence.  The  slave  might  be  re- 
taken upon  Sunday  or  in  the  night-time,  or  from  a  dwell- 
ing in  which  he  was  under  protection  ;  and  if  the  owner 
were  resisted  in  his  attempt  to  make  the  capture,  he  was 
authorized  to  use  sufficient  force  to  overcome  the  unlawful 
opposition.  In  the  first  years  after  the  enactment  of  this 
law  the  enforcement  of  its  provisions  was  accomplished  with 
but  little  difficulty,  since  the  condition  of  public  opinion 
was  marked  l:>v  a  general  uniformity  of  belief  as  to  the  de- 
sirableness of  slavery  as  a  social  institution,  and  the  pro- 
tection of  a  master's  claim  to  a  fugitive  was  considered  as 
the  maintenance  of  a  lawful  right  of  property.  But  the 
great  industrial  and  social  development  of  the  free  States, 
together  with  the  intlr.ences  of  a  natural  feeling  of  human- 
ity, could  not  suffer  the  previous  state  of  opinion  to  con- 
tinue. It  is  not  surprising,  therefore,  that  the  act  of  1793 
became  difficult  of  enforcement,  and  that  numerous  and 
sometimes  irresistible  obstacles  were  opposed  to  those  at- 
tempting to  carry  its  provisions  into  effect.  Hence  resulted 
great  resentment  and  constant  irritation  at  the  South,  which 
the  earnest  appeals  of  the  few  advocates  of  abolition  in  the 
free  States,  and  the  determined  opposition  manifested  to 
the  extension  of  slavery  to  Ihe  Territories,  served  contin- 
ually to  heighten.  To  preserve  their  institution,  and  hop- 
ing to  effectually  overcome  the  growing  tendency  to  inter- 
fere with  the  means  for  its  protection  which  had  pre- 
viously been  enjoyed,  the  slave  States  demanded  a  more 
stringent  and  efficacious  law  to  secure  the  rendition  of  es- 
caped slaves.  The  hostility  to  slavery  had  not  as  yet  at- 
tained such  general  extension  and  acceptance  as  to  prevent 
this  demand  from  being  granted,  and  in  1S50  a  new  fugitive 
slave  law  was  passed.  As  this  new  enactment  contained 
substantially  the  same  provisions  as  the  law  of  1793.  as 
well  as  more  stringent  regulations,  an  exposition  of  its  eon- 
tents  will  give  a  comprehensive  survey  of  the  entire  legis- 
lation for  the  reclamation  of  fugitive  slaves  from  the  time 
when  the  first  law  upon  the  subject  was  pa^^sed  down  to  the 
abolition  of  slavery  during  the  war  of  18fil-63.  The  ju- 
dicial functions  exercised  under  the  act  were  vested  in  cer- 
tain U.  S.  officers  called  commissioners,  and  in  the  judges 
of  the  circuit  and  district  courts  and  of  the  superior  courts 
of  Territories.  Upon  the  escape  of  a  fugitive  his  owner 
or  a  duly-authorized  agent  was  empowered  to  obtain  from 
either  of  these  officials  a  warrant  for  his  apprehension,  or  to 
make  the  arrest  without  process,  provided  that  were  pos- 
sible. After  the  arrest  the  slave  was  required  to  be  brought 
before  the  commissioner  or  court,  in  order  that  the  claim 
of  the   alleged  owner   might    be   summarily   determined. 
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Upon  the  exhibition  of  satisfiictory  proof  of  iho  rightful- 
ness of  the  owner's  title  by  the  introduction  of  tcetiuiony 

or  of  depositions  taken  in  the  Slate  from  which  the  slave 
had  fled,  together  with  proof  by  affidavit  of  the  elavc's 
identity,  of  the  fact  that  no  owed  service  to  the  claimant, 
and  that  he  had  escaped,  it  was  made  the  duty  of  the  ju- 
dicial otTieer  before  whom  the  proceeding  was  instituted  to 
deliver  to  the  owner  a  certilicato  stating  the  Bubstautial 
facts  which  had  appcarc*!  upon  the  investigation,  aud  au- 
thorizing the  iniuiL-diato  removal  of  the  fugitive  to  the 
State  from  which  his  escape  had  been  made.  The  testi- 
mony of  the  slave  himscU'  was  declared  inadmissible.  The 
tinal  certificate  grantt'd  was  made  conclusive  of  the  right 
of  removal,  and  all  power  of  appeal  was  denied.  Any  at- 
tempt to  prevent  an  owner  or  his  agent  from  arresting  his 
slave,  or  to  rescue  the  fugitive  after  being  taken  into  cus- 
tody, or  the  rendering  of  any  assistance-  to  a  slave  in  mak- 
ing his  escape,  or  the  concealment  and  protection  of  him 
with  knowledge  that  ho  was  a  fugitive,  were  declared 
highly  penal,  and  the  slaveholder  was  also  authorized  to 
bring  a  civil  action  for  damages.  All  citizens  were  com- 
manded to  aid  the  proper  officers  in  the  execution  of  the 
law  and  in  overcoming  resistance  wherever  their  services 
might  be  desired. 

An  e.tamination  of  these  various  provisions  will  disclose 
the  immense  power  with  which  slaveholders  were  entrusted. 
The  judicial  proceedings  were  made  entirely  ex  pnrte;  ef- 
ficient safeguards  were  not  provided  to  prevent  the  com- 
mission of  perjury;  ail  right  of  appeal  was  prohibited;  [ 
and  citizens  who  might  be  inclined  to  interfere  to  protect  i 
the  slave  from  injustice  and  violence  were  deterred  by  the  I 
imposition  of  heavy  penalties.  The  eonstitutiouality  of  [ 
this  law  was  sustained,  and  it  was  adjudged  eiiforceablo 
under  like  circumstances  and  in  the  same  manner  a«  liad 
been  decided  with  reference  to  the  previous  law  of  1793, 
The  evils  arising  from  the  severity  of  the  fugitive  laws 
wrought  their  own  remedy,  and  the  excesses  committed 
under  them  were  undoubtedly  bcncticial  in  the  end.  Theso 
awoke  the  North  to  a  clear  sense  of  the  enormity  of  slav- 
ery, and  were  chiefly  instrumental  in  effecling  that  change 
of  public  opinion  which  culminated  in  the  formation  of  the 
Republican  party  in  18J0,  and  its  elevation  to  supremacy 
in  the  national  government  in  ISi'iO.  The  civil  war  which 
followed  hacl  slavery  as  its  ultimate  cause,  and  achieved 
the  extinction  of  slavery  as  its  leading  result.  The  fugi- 
tive-slave laws,  flourishing  as  they  did  in  contravention  of 
the  civilization  of  the  age,  must  ever  bo  a  painful  reminis- 
eence  in  the  nation's  past  history,  but  the  entire  destruction 
of  slavery  eould  never  have  been  accomplished  so  speedily 
had  not  their  severity  aroused  the  largo  masses  of  the  peo- 
ple to  indignation  and  a  pur[ioso  of  resistance. 

Geohgi:  Chask.     Hkvised  by  T.  W.  Dwight. 

Fugue  [It.,  Sp.,  ami  Lat./H7a,'  Vr./itffue;  Ger. /'H<7e], 
a  branch  or  specie?!  of  musical  composition,  in  which  a  cer- 
tain theme  or  subject  (consisting  of  a  short  melodious 
phrase)  is  first  given  out  by  one  of  the  parts,  and  then 
taken  up  successively  by  the  other  parts,  elaborately  treated 
in  various  keys  and  with  various  harmonies,  with  tho  view 
of  developing  its  beauty  or  interest  by  ])resenting  it  in  a 
diversity  of  aspects  and  relations.  ''The  designation  of 
/ifryKf,"  says  Albrechtsbcrger,  "  doubtless  originated  from 
one  part  apparently //^m^  before  another,  while  the  pur- 
suing part,  or  answer,  imilntes  the  intervals  of  tho  first 
subject,  generally  precisely  on  tho  fifth  above  or  fourth 
below,  or  on  the  octavo  above  or  below."  Fugues  are 
written  for  two,  three,  four,  or  more  voices  or  parts,  each 
of  which  in  turn  takes  up  tlio  leading  theme,  and  after- 
wards continues  its  course  as  tributary  to  the  general  har- 
mony. Besides  tho  simpfc  (i.  i\  a  fugue  with  only  one 
theme  or  subject)  there  are  also  <luul>U-  fugues,  with  two  or 
more  subjects.  Fugues  are  also  distinguished  as  ^frirt  or 
free ;  fugues  in  double  counterpoint  of  the  octave,  tenth, 
or  twelfth,  etc.:  and  others  in  which  the  motion  of  the 
theme  is  changed  into  the  rrvrrMC  or  the  rrtrotjniflf,  ns  will 
be  hereafter  illustrated.  A  chornl  fugue  is  one  in  the  course 
of  which  a  plain  choral  song  or  chant  is  introduced  as  a 
new  element,  standing  out  in  bold  and  stately  form  amid 
the  interwnrking  of  the  other  (larts,  ami  giving  an  air  of 
grandeur  and  sublimity  to  the  wlnile  composition. 

Tho  principal  or  leading  Ihenio  of  ii  simple  fugue  is 
called  the  ''subjocf,"  or  *' ihix."  The  fugue  commences 
with  this,  either  in  the  bass  or  some  otlier  part,  at  Iho 
pleasure  of  the  composer.  Tho  subject  thus  given  out  by 
the  leading  part  is  taken  up  by  one  of  tho  other  parts  nnd 
in  another  key  (or  gnidr  of  tho  scale),  usually  by  tho 
dominant  in  answer  to  the  tonic,  or  by  the  lonie  in  answer 
to  the  dominant.  This  is  called  the  "  answer."  Moanwhilo 
the  first  part  proceeds  in  notes  forming  an  aecom)iaiiiment 
to  the  answer,  ami  tor  this  reason  it  is  called  ro»ir#,  or  the 
companion.  See  this  illustrated  in  Ex.  I,  where  tho  coihcs 
is  given  in  small  notes: 


Ex. 


Tho  comes  may  also  bo  so  constructed  as  to  form  in  itself 
a  second  anhject,  to  bo  worked  out  anrl  interwoven  with  tho 
harmonic  web  of  the  fugue  in  like  manner  with  the  prin- 
cipal subject.  In  this  ease  tho  composition  becomes  a 
double  fugue,  having  two  leading  themes.  It  is  important 
that  the  comes  should  not  bo  written  in  notes  equivalent  in 
time  to  those  of  the  dux  or  subject,  but  with  shorter  or 
longer  notes,  or  with  a  different  stylo  of  movement,  in  order 
that  the  *' subject"  may  be  clearly  distinguishable  from  its 
accompaniment.  A  fugue  subject  also  should  have  such 
strongly  marked  features,  cither  in  time,  rhythm,  or  melody, 
as  to  make  it  distinctly  recognizable  whenever  it  recurs  in 
the  progress  of  tho  fugue.  It  is  desirable  also  that  it  should 
bo  capable  of  awjineuUttion  and  (finn'nvtioit—i.  e.  of  having 
its  notes  extended  to  double  tlicir  length  or  contracted  to 
one-lialf.  If  the  fugue  is  to  contain  a  utrrlto  (or  compres- 
sion), tho  first  notes  of  tho  subject  should  be  so  chosen  as 
to  render  this  practicable  aud  easy.  But  of  this,  and  of 
augmentation,  diminution,  etc.,  further  notice  will  be  taken 
presently.  In  writing  a  projier  "answer"  to  the  theme  or 
subject,  certain  rules  were  prescrilied  by  the  old  masters 
and  very  strictly  observed.  The  leading  rules  were  these: 
that  ■'  when  the  principal  subject  commences  on  the  tonic 
(key-note),  and  ends  on  it  or  on  its  second  or  third  above, 
the  answer  is  usually  written  a  fifth  above  or  fourth  below 
(which  is  the  same  thing)  as  soon  as  tho  first  subject  is 
ended,  or  even  before  it  is  completed.  ^Vhen  tho  subject 
moves  from  its  principal  key  to  the  dominant,  the  answer 
which  follows  must  move  from  the  filth  to  the  tonic,  and 
vire  vcrsd.  When  the  subject  begins  and  cnrls  in  the  domi- 
nant, the  answer  must  begin  and  end  on  the  tonic."  To 
carry  out  these  rules,  however,  it  will  be  found  that  the 
answer  cannot  always  be  an  exact  imitation  of  the  subject, 
but  will  require  a  change  of  one  or  two  of  its  notes,  which 
will  thus  ditfer  in  progression  from  the  corresponding  notes 
of  the  subject.  Hence,  a  progression  of  a  Hemnd  in  tho 
subject  may  be  changed  into  a  third  in  the  answer,  a  fourth 
into  a  fifth,  a  seventh  into  an  octave,  unci  vice  vei-nil.  The 
following  instances  are  from  Albrechtsbergor  and  Beethoven, 
and  the  mark  f  indicates  the  change : 
Ex.2. 


Subject.  EPE^ 


^ 


!^t 


Subioct 


Answer. 


Subject 


Answer. 


Subject. 


l^^^^^m^ 


:=lr 


(Soo  nlso  Kx.  1  lit  Iho  mnrk  f.)  TIioukIi  llio  obscrvnnoo 
of  tlioHo  rulop  spt'niH  imlisnrnsiiltle  in  curtain  cnspi".  yet  it 
Ih  cvidint  tlint  when  Iho  ^ulijii'l  or  Ihcmo  is  Ihc  cxpri'Hsion 
of  Bonic  ilisliiic'l  iinil  wi'll  forniij  ninsioiil  iilrn,  the  iirbilniry 
chun^o  of  one  or  wm  «(  ilf  inliTviil.i  must  ncriouslv  iinpnir 
ita  l)cauly,  nntl  |ir<Mlnco  a  l\in<l  of  untHKonixnt  or  oontriulic- 
tion  Ijctneon  Ilio  lliemc  »n<l  ilii  responno.  For  lliis  rpnson 
modern  writrrs  aro  fur  If^H  rttrin^ont  llian  tlio  unoiont  mas- 
torn  in  onloriMn^  llic  nilfs  in  question,  hi-lii'vinn  tluit  lliern 
arc  other  «a_v«  of  reaelMiij;  ttio  rini  |iropo,Hed.  ami  tinit  tlio 
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FUGUE. 


melody  of  the  theme  must  not  be  disturbed  except  under 

the  stress  of  great  necessity. 

The  next  point  is  the  "exposition,"  or  first  entrance  of 
the  several  parts  of  the  fugue.  This  is  very  much  at  the 
composer's  pleasure,  but  there  is  nevertheless  a  certain 
discretion  to  be  exercised  in  determining  the  order  in  which 
the  parts  shall  enter.  Theorists  agree  in  this,  that  "the 
most  usual  and  beautiful  manner  of  introducing  the  parts 
of  a  fugue  is  to  let  them  succeed  each  other  in  their  nat- 
ural order,  ascending  or  descending,  although  other  intro- 
ductions are  permitted.     These    successions  should  occur 


Alto 


Ex.4. 


The  following  is  a  regular  descendiii*/  entrance  of  the  parts 
Sop.  on  Tonic. 


alternately  on  the  tonic  and  dominant."     In  a  four-part 
fugue  the  natural  order  would  therefore  be  thus  : 

Ascending.  Descending. 


Ex.3. 


An  instance  of  the  entrance  of  parts  in  this  order,  aacend- 
ing^  is  given  in  the  next  example : 

on  Tonic.  Soprano  on  Dominant. 


Bass  on  Tonic.        Tenor  on  Dominant, 


->^.gyj^  .n^,^-.-^^- 


Haydn. 


Ex.5. 


Tenor  ou  Tonic. 


Bass  ou  Bominant. 


In  case  this  natural  order  of  the  parts  is  not  observed,  it 
is  desirable  that  the  theme  should  be  answered  in  the  part 
contiguous  to  it,  or  most  resembling  it,  as  the  tenor  by  the 
basf?  or  alto,  and  the  alto  by  the  soprano  or  tenor,  thus 
avoiding  the  harsh  effect  and  thinness  resulting  from  too 
great  distance  and  contrast  between  the  subject  and  the 
response.  For  this  reason  the  order  of  tenor,  bass,  sojtrano, 
and  alto,  or  alto,  soprano,  bass,  and  tenor,  is  preferable  to 
the  mixed  succession  of  bass,  soprano,  tenor,  and  alto,  or 
soprano,  tenor,  bass,  and  alto,  etc.  When  the  subject  has 
been  taken  up  by  all  the  parts,  and  the  four  threads  of  the 
harmony  thus  prepared  for  further  progress,  the  ingenuity 
and  skill  of  the  composer  and  his  power  of  invention  are 
called  into  action  for  the  interweaving  and  drawing  out  of 
the  web  in  new  forms  of  beauty,  graceful  excursions  into 
related  keys,  both  major  and  minor,  the  judicious  "reper- 
cussion "  or  re-entrance  of  the  leading  theme  in  the  various 
parts,  the  development  of  every  element  of  interest  in  it  by 
new  harmonic  embellishments,  contrasts  of  light  and  shade 
in  its  treatment,  imitations,  reversions,  sequences,  and  oth- 
er artistic  devices,  till  the  whole  structure  grows  into  one 
consistent  form  of  beauty,  symmetrical  in  its  several  parts 
and  complete  in  the  unity  of  its  governing  idea. 

In  the  progress  of  the  work,  the  first  transition,  or  change 
of  key.  is  usually  by  modulation  into  the  Sfale  of  the  domi- 
nant. The  other  related  keys — viz.  the  relative  minor,  sub- 
dominant,  supertonic,  and  mediant  in  major  fugues,  and 
the  relative  major,  subdominant,  submediant,  and  subtonic 
in  minor  ones — are  those  which  come  next  in  order,  and  are 


Subject. 


Augmented. 


used  by  the  composer  when  and  where  his  course  of  thought 
may  require  them.  In  modern  fugues  modulations  into 
various  other  keys  are  often  made  with  fine  cfl'ect,  as  from 
C  major  to  C  minor.  A\j,  El?,  E(>,  F  minor.  A  major,  and 
even  into  D|j  and  other  remote  scales.  Great  judgment, 
however,  is  necessary  in  the  use  of  all  extraneous  keys  in 
reference  to  the  time  allotted  them,  lest  the  original  key 
of  the  fugue  should  Vie  forgotten  or  rendered  doubtful,  and 
its  relations  to  the  transient  keys  be  so  disturbed  as  to  im- 
pair the  unity  and  final  effect  of  the  whole  composition. 
As  .a  mere  continuous  repetition  of  the  original  theme  in 
various  keys  and  parts  would  soon  become  monotonous 
and  wearisome,  a  skilful  fugue-writer  always  avoids  this 
by  the  use  of  digressions  and  other  devices,  such  as  the 
augmentation  or  diminution  of  the  theme,  double-counter- 
points, imitations,  both  simple  and  canonical,  the  temporary 
abandonment  of  the  theme,  and  a  resuming  of  it  only  after 
hinting  at  it  fas  it  were),  and  making  several  trials  to  grasp 
it.  The  stretto  and  the  organ-point  also  are  important  ele- 
ments of  interest,  the  latter,  in  particular,  being  often  among 
the  grandest  features  of  a  well-wrought  fugue. 

On  several  of  these  points  it  maybe  expedient  to  append 
a  brief  explanation.  The  *' augmentation  "  of  a  theme  or 
subject  is  (as  already  said)  the  extension  of  its  notes  to 
double  their  original  length,  as  of  quavers  into  crotchets, 
crotchets  into  minims,  and  minims  into  semibrcves.  "  Dimi- 
nution," on  the  contrary,  is  the  contraction  of  the  notes  into 
half  their  original  length,  as  of  semibreves  into  minims, 
minims  into  crotchets,  etc.     (See  Ex.  6.) 

Diminished. 


"  Imitation,"  as  occurring  in  the  progress  of  a  fugue,  is  a 
repetition  of  a  short  fragment  of  melody  on  different  grades 
of  the  scale,  and  by  the  same  part  or  various  parts  in  suc- 
cession. A  fugue-subject  may  be  so  ingeniously  formed  as 
to  contain  one  or  two  such  melodious  groupings  of  notes  as 


Ex.7. 


But  we  select  the  group  of  seven  notes  at  a  for  illustration  in  Ex.  8 : 


m.ay  thus  be  separately  treated  by  way  of  digression  or  epi- 
sode. In  imitation  great  exactness  is  not  always  required, 
a  strong  general  resemblance  being  sufficient  in  this  species 
of  ornament.  In  the  following  theme  each  bar  contains 
material  for  imitation : 
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Horo  tho  group  n is  imitated  in  the  bass  at  6,  id  the 

soprauo  at  v,  in  the  bass  again  at  <l,  m  the  alto  at  e,  in  tho 
goprano  aty",  anti  in  the  alto  again  at  y,  the  whole  forming 
an  outgrowth  and  playful  reinforcement  of  a  einglu  idea 
or  musical  thought.  '*  Reversiim  "  is,  as  it  were,  the  turn- 
ing of  tho  subject  upside  doicn,  so  that  the  ascending  notes 
now  descend,  and  tho  descending  notes  ascend,  as  in  this 
example : 
Ex.  9.  Subject. 


Such  reversions  may  be  effected  on  other  intervals  or  grades 
of  tho  scale  besides  that  of  the  original  subject,  thereby 
carrying  tho  harmony  also  into  other  keys,  and  producing 
unexpected  variety,  thus ; 
Ex.  10.  No.  2.— On  the  2d  above. 


No.  4. — On  the  4th  below. 


^^^^i^^a 


Of  these  four  reversions,  however,  two  only — viz.  the  2d 
and  tho  3d — are  in  exact  correspondence  with  tho  original 


in  respect  to  tho  succession  of  irhnfe  tones  and  eemitonct. 
These  two  are  therefore  called  atrict  reversions.  The  others 
— viz.  the  1st  and  4th — are  yVee,  or  less  exact  in  their  re- 
semblance to  the  pattern.  The  reader  may  compare  tho 
places  of  the  semitones  as  indicated  by  the  mark  ^ — ^.  **  Re- 
trognido"  motion  is  another  of  the  curious  methods  resorted 
to  by  the  old  fugue- writers  to  produce  variety,  and  present 
their  themes  in  every  possible  form,  even  inclucUng  dis- 
tortion. Ketrogression  does  not  consist  in  any  change  of 
tho  notes  themselves,  but  in  reading  the  subject  (or  a  por- 
tion of  it)  backfcarti,  US  at  b  in  tho  example: 

Ex.  11.  a. — Direct  motion. 


6.— Retrograde. 


^-=^^:^jZ±^tJ=^^E^E^^ 


This  may  also  be  used  as  a  continuous  phrase  or  period, 
tho  latter  strain  answering  the  former,  or  ri'ce  vemd.  Imi- 
tations of  this  sort  may,  liko  the  preceding  "reversions," 
bo  used  in  various  key.-*,  and  also  on  various  grades  of  tho 
scale,  without  change  of  key.  "  Sequences  "  are  of  frequi-nt 
use  in  fugues,  and,  aside  from  their  own  jieeuliar  and  often 
beautiful  effects,  are  better  fitted  than  any  other  device  to 
give  force  to  a  musical  thought  liy  clear  an<l  pleasing  ite- 
ration. A  sequence  is  simply  a  series  or  chain  of  notes 
formed  by  the  repetition  (any  number  of  times)  of  a  musical 
group  or  melodious  figure,  with  accompanying  harmony,  tho 
whole  rising  or  falling  by  regular  stejts  of  the  scale.  Tho 
sequence  is  usually  founded  on  a  succession  <d"  thirds  and 
sixths  (or  of  chords  of  the  seventh)  in  equal  motion,  and 
may  be  cither  diatonic  or  chromatic.  Illustrations  of  both 
are  seen  in  the  next  example: 


Ex.12 


No.  1.— Descending. 


?5E 


^ J^— J- 


J    I  J      J     -j- 


f^^^^T^? 


r~~F 


No.  2. — Ascending 


^  v^ff-^ rrTTf^ -rrT  rr- T  rrT etc 


No.  3. — Descending. 


^  etc. 


Another  menns  of  relieving  the  monotony  occasioned  by 
the  continual  repetition  of  tho  theme  is  the  use  of  iut>r- 
mrdintf-  or  iutrrviniu'j  subjects — i.  c.  new  lines  of  thought 
suggested  by  the  principal  subject,  or  calculated  to  set  it 
off  by  contrast.  Such  digressions  are  often  rich  in  form 
an<l  firnanientation.  and  may  be  so  contrived  as  to  convey 
hxw^H  of  the  fugal  theme  in  various  keys  and  relations,  thus 
creating  a  new  interest  in  it  and  a  longing  for  its  recurrence. 


Ex.  13.  Nn.  1. 


Tho  "fitretto"  generally  occurs  near  tho  end  of  tho  fugue, 
though  many  long  fugues  have  more  than  one  siretto.  It 
is  formed  by  tlio  principal  subject  commencing  as  at  tho 
beginning,  and  the  other  parts  taking  it  up  in  succession 
at  tho  shortest  jiracticnblc  distance,  as  of  one  or  two  bars, 
or  oven  less.  Tlie  following  strettos  frcKU  Albrechtsbergor 
will  furnish  sufficient  illustration  on  this  point: 


ItOAS. 


Tenor. 


J.    ^^■J^J    J 


No.  2. 


Alto. 


Soprano. 
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FULCO  OF  NEUILLY— FULGENTIUS. 


No.  3. 


Alto. 


Soprano. 


4 U 


The  "organ-point."  one  of  the  grandest  features  of  the 
fu':<-ue,  is  ''a  scries  of  harmonic  combinations  (chieflv  con- 
Bistino"  of  suspensions)  formed  over  one  lont;-sustained  bass- 
note."  {BectJioveu.)  Being,  as  it  were,  the  culminating  point 
or  climax  of  a  long  preceding  train  of  harmony,  the  prin- 
cipal organ-point  has  its  place  near  the  end  of  the  fugue, 
with  the  dominant  for  its  bass.  After  this  generally  fol- 
lows a  stretto,  and  frequently  another  organ-point,  founded 


Ex.  14. 


No.  1. 


on  the  tonic,  to  extend  and  embellish  the  final  cadence. 
The  organ-point  furnishes  room  for  an  almost  unlimited 
display  of  rich  and  varied  combinations,  the  unity  of  which 
is  nevertheless  always  perceptible,  through  the  restraining 
efifeet  of  the  governing  bass-note.  Specimens  of  organ- 
points,  both  diatonic  and  chromatic,  are  given  in  the  ex- 
ample following : 


Wanhdl. 


Ped. 


A  full  and  accurate  knowledge  of  the  peculiarities  of  this 
species  of  composition  is  best  acquired  by  the  study  and 
careful  analysis  of  the  masterly  fugues  of  Marpurg,  Bach, 
Handel.  Albrerhtsberger,  Cherubiui.  and  other  profound 
writers  of  this  school.  AVii.liasi  Staitnton. 

Furco,  or  Fonlques  (anglicised  FnfL-)  of  Neuilly, 
one  of  the  greatest  pulpit-orators  of  the  Middle  Ages,  and 
the  chief  preacher  of  the  fifth  crusade,  flourished  in  the 
second  half  of  the  twelfth  century.  In  the  first  years  of 
his  priestly  office  he  led  a  life  of  miserable  slackness,  if  not 
of  gross  vice,  but  in  seeking  to  supplement  his  imperfect 
ministerial  education  by  attending  the  lectures  of  Peter  the 
Chanter,  a  theologian  distinguished  for  his  piety,  Fulco's 
heart  was  touched,  and  he  tried  to  atone  for  his  past  life 
by  the  severest  asceticism.  In  a  coarse  cowl  and  girt  with 
leather  he  journeyed  as  a  preacher  of  repentance,  and  fear- 
lessly condemned  the  vices  of  learned  and  unlearned,  high 
and  low.  His  words  wrought  such  compunction  that  peo- 
ple scourged  themselves,  threw  themselves  on  the  ground, 
confessed  their  sins,  and  declared  themselves  ready  to  re- 
form their  lives  and  redress  the  wrongs  they  had  done. 
"Many,"  says  Jacob  of  Vitry,  "inflamed  with  the  fire  of 
love  and  incited  by  his  example,  began  to  teach  and  to 
preach,  and  to  lead  not  a  few  to  repentance."  Such  a  man 
was  eminently  qualified  to  advance  the  interest  of  the  crusade 
movement  which  was  just  then  being  preached  by  Pope 
Innocent  III.  Peter  the  Chanter  had  been  looked  to  as 
the  great  preacher  of  the  fifth  crusade,  but  his  sudden  death 
at  the  very  inauguration  of  the  movement  led  Innocent  to 
select  Fulco,  and  he  was  asked  not  only  to  preach  repent- 
ance, but  to  request  men  to  give  proof  of  penitence  by 
hastening  to  the  land  of  promise.  Fulco  promptly  com- 
plied with  the  papal  commission,  and  of  all  "orators  who 
blew  the  sacred  trumpet "  he  was  the  most  successful.  He 
did  not,  however,  live  to  sec  the  results  of  the  crusade.  He 
died  of  fever  at  Neuilly  while  the  crusaders  were  still  at 
Venice,  in  1201.    {See  Villehardol'IN,  Histoire  de  la  Con- 


quete  de  Constantinople  (trans,  by  T.  Smith.  London,  1R29, 
Svo):  MiLMAN,  i/iV.  Latin  Chrintianit}/,  \>k.  ix.  ch.  vii. ; 
Cox.  The  Crusades  C^ew  York.  1S74).)     'Jas.  H.  'Worman. 

Ful'da,  town  of  Germany,  in  the  electorate  of  Hesse- 
Cassel.  on  the  Fulda.  Its  cuthedral,  built  in  the  style  of 
St.  Peter's  church  in  Rome,  is  a  beautiful  and  interesting 
building.     Pop.  D339. 

Furford  (Rt.  Rev.  Francis),  B.  D.,  b.  at  Sidmouth, 
England,  in  1S03  ;  was  educated  at  Exeter  College,  Oxford, 
where  in  1825  he  received  a  fellowship.  He  afterwards 
held  prominent  positions  in  the  Church  of  England,  and 
in  1S50  became  lord  bishop  of  Montreal  and  metropolitan 
of  Canada.  I>.  at  Montreal  Sept.  9,  186B.  He  was  an 
eloquent  preacher,  and  published  Sermons,  Progress  of  the 
Reformation,  etc. 

Fulgen'tius  (Fabits  CLArnirs  GoRDrAXtrs),  Saint, 
bishop  of  Ruspe  in  Numidia.  ''the  Augustine  of  the  sixth 
century,"  b.  at  Tclepte  in  Africa  4G8  A.  D.,  was  intended 
for  civil  life,  but  became  disgusted  with  the  world  and 
retired  to  a  monastery  at  Byzacena,  and  later  lived  at 
Sicca.  About  500  he  visited  Rome.  On  his  return  to 
Africa  he  founded  a  monastery,  and  became  greatly  distin- 
guished for  learning  and  devotion.  In  504  he  was  made 
bishop  of  Ruspe.  and  now  became  one  of  the  ablest  apolo- 
gists of  Catholic  Christianity.  The  Arian  Vandals  pre- 
dominating, he  got  frequently  into  difficulty,  and  was 
twice  banished  to  Sardinia.  In  523  a  favorable  change  in 
the  government  lirought  about  a  recall  of  Fulgentius  and 
all  other  expelled  bishops,  and  thenceforward  he  enjoyed 
the  possession  of  his  see  till  a.  d.  533,  when  he  died.  He 
was  renowned  for  piety,  learning,  and  every  virtue.  He  is 
commemorated  in  the  Church  of  Rome  on  Jan.  1.  His 
writings  are  mostly  against  Arianism  and  Pelagianism. 
His  most  important  work  is  De  rrritafe  pr^destinationis  et 
fjratia  Dei,  directed  against  the  Pelagianism  of  Frustus  of 
Rhegium.     Fulgentius  explained  "the  system  of  Augus- 
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tJDO  with  consistency,  but  carefully  avoided  the  harsh 
points  of  tlie  Predestinarian  view."  (Neanpkr,  Ch.  Hint. 
ii.  6aO;  cf.  Hagf.nbach, //r'«^  Vortr.,  ^  111.)  Yet  even  Ful- 
gcntius  held  in  this  very  work  that  all  unbaptized  children, 
even  such  as  die  in  the  womb,  are  consigned  to  damnation. 
WiGGEns,  DarHti'fhimj  </(■«  Srm{pcf<i>fi'aiiiitnius  (Hamburg, 
1S3:J),  ii.  ;i56.  Editions  of  his  writings:  Bale,  ISfifi,  16«6, 
15S7;  Antwerp.  I.'i74;  Cologne,  161S:  Lyons.  lG3;t,  I6S2. 
IG7I:  best,  that  of  Paris,  1CS4.  4to  :  Venice,  1742.  fol.,  and 
in  MicNK,  Pittrolofjia  Latiua^  t.  Ixv.      James  II.  Woruan. 

Fiiljjentius \ Fabus  Plantiades),  a  Latlu  grammarian 
of  whose  life  n-jthing  certain  is  Ivnown.  lie  is  supposed, 
from  his  writings,  to  have  been  born  or  to  have  lived  in 
Africa  about  the  begiuuing  of  the  sixth  century  a.  d. 
Under  his  name  tliree  works  have  comedown  to  us,  which, 
though  written  in  a  slovenly  and  dift"uso  stylo  and  full  of 
inaccuracies,  still  have  a  value  in  preserving  certain  de- 
tails elsewhere  omitted.  The  first  of  these  works  is  entitled 
Mytholoijicon  or  Mythologianim  iibrt  III.,  of  considerable 
service  in  the  study  of  ancient  mythology,  but  full  of 
strange  explanations.  The  second  is  Expoaitio  Sennonum 
AntitjU'irxim,  or,  more  correctly,  De  ubstruniH  Srrmonil/uSf 
a  brief  list  of  rare  or  obsolete  expressions,  with  explana- 
tions, most  of  which  have  no  value.  The  third  is  JJr  Ex- 
pitsitioueViri/ifiatiir  CiDitinriitin'  (contents,  subject-matter), 
or  De  affefforin  lihrornm  VinjiHi,  an  allegorical  explana- 
tion of  Virgil's  ^Eiichl,  as  representing  human  life.  Fulgen- 
tius  appears  further,  from  somo  expressions,  to  have  been 
a  Christian,  and  is  sometimes  confounded  with  Fulgen- 
tius,  bishop  of  Kuspe.  whose  theological  writings  arc  ex- 
tant. {See  account  of  him  in  preceding  article.)  Another 
work  has  come  down  to  us  in  part  which  is  ascribed  by 
Tcuffel  (in  his  lli'-t.  liom.  Lit.)  to  this  Fulgeutius,  though 
the  name  of  the  author  is  given  as  Fauits  Claudiis  Gor- 
DiANua  FfLGKNTU'S.  nuiX  he  is  generally  considered  to  bo 
distinct  from  the  grammarian  and  the  bishop.  The  title 
of  the  work  was  Libur  vohiminum  xj-iii.  dc  ntntihns  mnudi 
et  hnminiti,  in  as  many  books  as  the  letters  of  the  alphabet, 
with  the  trivial  intent,  apparently,  of  enabling  him  to 
omit  in  each  book  one  letter.  Of  the  23,  only  1-t  have 
been  preserved;  edited  by  J.  llommcy,  Paris,  1G90.  The 
works  of  the  grammarian  Fulgentius  are  best  edited  in  tho 
AiH-tAircH  Mythoifi-aphi  Lndni,  by  Van  Staveren,  Ley  den, 
1742.  (See  FufymtiuH  de  abstruHiH  SvrmonibiiSj  by  Dr.  L. 
Lkrsor,  Bonn,  1844 ;  Link,  JJvr  iMijtkoh;/.  FtdfjentiuH, 
AViirzburg,  1807;  Jungmann,  in  Jiitachl'a  Art.  S<>c.  Philol. 
LipH.y  vol.  i.,  Loipsic,  1S70.)  H.  Dhisler. 

Ful'guritr.s  [Lat.  />dfftir,  ''lightning"],  tubes  of  vitri- 
fied sand  found  in  sandbanks  and  sandy  soils.  They  aro 
produced  by  the  intense  heat  of  electrical  discharges,  which 
fuses  the  sanil  together.     (See  Silica.) 

Ful'liam^  a  western  suburban  parish  of  London,  in 
Middlesex,  on  tho  Thames  opposite  Putney,  and  in  the 
Kensington  district.  It  contains  an  old  palaco  of  tho 
bishops  of  London.     Pop.  2.'i,;t78. 

Fnl'kerson,  post-tp.  of  Scott  co.,  Va.    Pop.  1576. 

Fullf  in  music,  complete,  entire,  usually  implying  loud- 
ness. *■  Full,"  in  church  music,  denotes  those  movements 
or  pieces  which  are  to  bo  sung  by  all  the  voices  in  chorus, 
as  contradistinguished  from  solus,  duets,  trios,  or  verse  pas- 
sages. Full  in-gdu  is  the  loud  or  great  organ,  with  all  or 
nearly  all  of  its  stops  in  use.  Full  mrr/f  ia  the  same  in 
reference  to  the  "swell"  of  an  organ.  P\ill  hnnimuif  is  that 
in  whiuh  all  the  parts  are  complete,  without  omission  of  in- 
tervals; this  requires  four  parts  at  the  least.  Full  score  is 
a  copy  of  a  comjiosition  with  all  its  parts  entire. 

William  Staunton. 

Ful'Ier  (AvDRKw),  h.  at  Wieken,  Cambridgeshire,  Kng- 
land,  Feb.  (I,  1761;  became  the  iJaptist  pastor  of  Snham 
in  1776,  and  in  1782  removed  to  Kettering;  bore  a  promi- 
nent part  in  the  propagation  of  Calvinistic  doctrines  of  a 
less  extreme  type  than  generally  prevailed  at  that  time  in 
his  denomination,  and  was  one  of  the  leaders  in  tho  re\'ival 
of  the  foreign  inissiun-work  among  the  Knglish  Protestants. 
Author  of  T/if  (ioHprl  Wnrtftt/  o/ttll  Accfptulion,  I7S4  ;  Oin- 
iofiiteH  uud  LiHrvH,  ISflrt;  Ciilvinintic  and  Sodiiian  Si/Htemn 
Comp'trcd,  I7'.''i;  The  fjonprf  itn  own  Witnrtit,  ISOO;  and 
of  many  other  treatises.  His  complete  Workn  (S  vols., 
1821)  have  been  often  reprinted.  I>,  at  Kettering.  North 
Hants,  Mav  7.  I8ir>.  Fuller's  writings  are  all  characterized 
by  intense  di-votion  to  '*  evangelical  "  Christianity,  by  vig- 
orous common  sense,  and  by  a  oiibtle  in^iglit  into  men  and 
things.  Ho  has  been  styled  "the  Franklin  of  Ihetilogy." 
An  edition  of  his  works  in  Ii  vols.  Hvo  is  published  by  the 
Aineriean  Bililc  and  Publication  Society. 

FuMcr  (Aurnnt  Bi  <  kminsteh).  h.  at  Camhri<lgonort, 
Mass.,  Avig.  Ill,  1822,  was  a  brother  of  tho  cclebralecl  Mar- 
garet Fuller  (  Marchioness  d'Ossoli) ;  graduated  at  Harvacd 
University  ISl.'I;  ntudicii  theidogy  at  Cambridge  Divinity 


School,  and  removed  to  Illinois  as  teacher  and  preacher; 
was  pastor  of  a  Unitarian  church  in  Manchester,  N.  U., 
1848-53;  in  Boston,  1853-69,  and  then  settled  at  Water- 
town  as  a  pastor.  At  an  early  period  of  the  civil  war  he 
volunteered  his  services,  and  was  appointed  chaplain  of 
tho  10th  Mass.  Vols.  He  exerted  a  truly  wonderful  influ- 
onco  among  the  men,  by  whom  he  was  greatly  loved,  not 
only  for  his  kindness  and  care,  but  for  his  patriotism  and 
fearlessness.  At  Fredericksburg  he  accompanied  a  iavi 
companies  of  his  regiment  across  the  Rappahannock  under 
a  deadly  fire,  when  he  was  killed  by  a  sliarpshooter  Dec. 
11,  18r)2.  Ho  was  tho  editor  of  his  sister's  works,  and  was 
the  author  of  several  published  discourses. 

Fuller  (Joiix  W.),  b.  at  Cambridge,  England,  July, 
1827,  came  in  ]8,"3  to  the  V .  S.  with  his  father,  a  Baptist 
preacher;  was  a  bookseller  in  I'tiea.  N.  Y.,  and  Cleveland, 
0. :  became  colonel  of  the  27th  (Jhio  Volunteers  1861; 
served  (14)01-66)  with  distinction  in  the  Western  armies; 
became  a  brigadier-general  of  volunteers  1864,  and  a  di- 
vision commander  in  the  17th  corps;  brevet  major-general 
of  volunteers  1806. 

Fuller  (Margaret).     Sec  Ossoli. 

Fuller  (Ri(  HARD),  D.  D.,  b.  at  Beaufort,  S.  C,  Apr.  28, 
1804;  graduated  at  Harvard  in  1824;  became  a  lawyer 
when  twenty  years  old,  and  at  once  attained  great  reputa- 
tion and  success.  After  recovery  from  a  severe  illness  he 
united  with  the  Protestant  Episcopal  Church,  but  in  1833 
entered  tho  Baptist  ministry  at  Beaufort.  Since  1847  he 
was  the  pastor  of  the  Seventh  Baptist  church,  Baltimore, 
Md.,  and  was  regarded  as  one  of  the  ablest  and  most  eloquent 
preachers  of  his  denomination.  Author  of  Letters  an  thr  Ro- 
man Chanrcry  (1840,  addressed  to  Bishop  England):  Cttr- 
rmpoudeure  on  DonieHtic  Sfai'cri/  (1846.  addressed  to  Dr. 
Wayland);  a  treatise  on  Baptinm  nud  Commnninn  (1841*), 
volumes  of  sermons,  etc. ;  and  was  one  of  the  editors  of  tho 
P«a/»nV,  a  hymn-book.    D.  at  Baltimore,  Md.,  Oct.  20. 1876. 

Fuller  (RirnARD  Frederic),  brother  of  A.  B.  Fuller,  b. 
at  Cambridge,  Mass.,  May  15,  1S21;  graduated  at  Har- 
vard 1S44  :  became  a  lawyer  of  Wayland,  Mass.,  where  ho 
d.  May  30,  1801).  Author  of  Vieious  in  Verscy  and  a  Life 
of  A.  B.  Fuller,  1864. 

Fuller  (Thomas),  D.  D.,  b.  at  Aldwinkle.  North  Hants, 
Enghind,  June,  1008;  graduated  at  Queen's  College,  Cam- 
bridge, with  tho  highest  honors  :  became  a  master  in  1028, 
fellow  of  Sidney-Sussex  and  prebendary  of  Sarum  1031  ; 
was  a  member  of  the  convocation  ICp-10;  was  made  chaplain 
to  Charles  II.  in  1660.  Through  the  civil  war  he  was  chap-. 
lain  in  the  king's  army.  Author  of  David's  llaiitonn  Siune 
(a  poem,  1031);  IHsion/  of  the  llobj  W<ir  n630);  (iood 
Thi>n(jhtn  in  Bad  Times  (1045  :  2d  *' century  "  of  the  same, 
1040);  Good  ThoHfjhtiiin  }Vi,rfif  Times  (Uih);  Mixed  Con- 
tcwphititins  in  IhUer  Times  (1060);  Pisqnh-si<jht  of  Pales- 
tine (1060);  J/oh/  and  Profane  State  (1642);'  Chnrrh  Ilis- 
ton/ of  Britain  (1055),  and  Worthies  of  Emjiand  (1002); 
and  a  few  less  important  works.  His  writings  aro  remark- 
able for  (jnaintne^s  of  style,  for  wit,  sagacity,  learning,  and 
moral  elevation;  and  the  Unod  T/mnffhts,  Warthi's,  (fnirch 
lliMtor)/,  and  llidij  and  Profane  State  are  Englisli  classics. 
D.Aug.  16,  1061. 

Fuller  (Timothy),  b.  at  Chilmark.  Mass..,Tuly  11.1778; 
graduated  at  Harvard  in  1801  ;  studied  law  with  Levi  Lin- 
coln, and  entered  upon  successful  practice  in  Boston  ;  was 
a  prominent  Democratic  orator;  State  senator  181.".-10; 
was  in  Congress  1817-25;  S])cakcr  of  the  House  in  Massa- 
chusetts 1825,  and  one  of  the  governor's  council  in  1828; 
was  tlie  father  of  Margaret,  Arthur  B.,  and  H.  F.  Fuller, 
and  published  several  orations,  speeches,  etc.  D.  at  Groton, 
Mass.,  Oct.  1,  1S36. 

Ful'ler's  Fnrth,  a  greenish-white  oolitic  clay,  chiefly 
fnunil  in  Bedford.-liire.  Kent,  and  Surrey  in  England,  and 
at  many  points  on  the  Continent.  From  one-fourth  to  one- 
fifth  of  "the  mass  is  alumina,  the  rest  chielly  silica  and  water, 
with  some  lime  and  other  ingredients.  It  was  formerly 
mu<'h  used  by  cbuh-dressers  for  cleansing  the  oil  from 
woollen  fabrics.  Though  in  jiart  superseded  by  soup,  it  is 
still  used  to  a  considerable  extent  liy  European  manufac- 
turers because  it  is  much  cheaper  than  soap,  and  if  of  good 
quality  is  scarcely  less  effective.  Cinudian  earth  and  vari- 
ous argillaceous  substances  share  this  detergent  property. 

Ful'lersville,  a  village  of  Fowler  tp.,  St.  Lawrence  co., 
N.  Y.,  was  onoe  llie  seat  of  iron-works,  etc.      Pop.  M'.l. 

Ful'lertou  (William).  A.  M.,  an  eminent  lawyer  and 
jurint,  was  b.  at  Wawayanda  (then  a  part  of  Minisink), 
Orange  co.,  N.  V..  Alay  I,  1818;  graduated  at  Union  Cul- 
lege.  Schenectady.  N.  V.,  in  IS38;  became  a  suceessfnl 
lawver.  an<l  was  for  some  time  partner  of  Hon.  Charht 
O'Conor;  was  appointed  one  of  tin- judges  of  the  supreme 
court  of  New  York  in  1807.  and  eleclcd  without  opposition 
to  fill  a  vacancv,  and  held  tho  oflleo  until  1868,  when  ho 
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returned  to  letjal  practice  in  Xew  York  City,  where  he  now 
holds  a  prominent  place  in  his  profession. 

Fut'ling,  an  operation  by  which  fabrics  made  of  carded 
■wool  are  shrunk,  thickened,  and  partially  felted.  The 
woven  goods  are  scoured  and  boiled  [to  remove  knots  and 
lumps^,  then  soaped  very  thoroughly,  and  finally  either 
beaten  in  thefulling-stocks  or  passed  through  great  rollers. 
This  operation  is  much  like  the  previous  scouring,  except 
that  fuller's  earth,  hog's  dung,  and  urine  are  used  in  the 
scouring,  whiU  soap  and  hot  steam  are  used  in  the  fulling 
proper.  The  fulling  process  lasts  from  43  to  05  hours. 
When  complete,  the  threads  of  the  cloth  are  scarcely  per- 
ceptible, the  tendency  to  unravel  is  overcome,  and  the 
cloth  shrinks  often  nearly  one-fourth  in  length,  and  some- 
times about  one-half  in  breadth.  The  shrinkage  is  much 
less  when  dyed  \vool  has  been  used. 

Full  Power.  In  diplomacy  this  name  is  given  to  a 
document  emanating  from  a  regular  government,  and  cer- 
tifying that  a  diplomatic  agent  is  authorized  to  conclude  a 
treaty  or  other  diplomatic  arrangement  with  another  gov- 
ernment. It  sometimes  forms  a  part  of  a  letter  of  cre- 
dence, but  usually  is  a  separate  paper.  The  letter  of  cre- 
dence is  the  introduction  of  the  diplomat  to  the  govern- 
ment to  which  he  is  sent.  The  ''full  power,"  which  is  to 
be  exhibited,  but  not  handed  over,  shows  what  he  is  em- 
powered to  do.  An  important  question  has  long  been  agi- 
tated, whether,  if  the  agent  makes  a  treaty  or  convention 
in  accordance  with  his  full  power,  he  binds  his  principal 
conclusively.  (For  a  discussion  of  this  point  we  refer  to 
Wueaton's  EUments,  part  iii.,  ?^J>  256-263,  and  to  what  is 
said  in  the  article  iNTEnsATioxAL  Law,  Part  I.,  under 
treaties  of  peace.)  T.  D.  Woolsey. 

Ful'mary  a  name  given  to  several  sea-birds  of  the  genus 
Fiilmarns,  web-footed  birds  that  feed  upon  fish,  dead 
whales,  cirripeds,  moUusks,  etc.  The  bwt  known  is  the 
Fnhnnrus  gfadalis,  fulmar  or  fulmar  petrel  of  the  North 
Atlantic.  This  bird  is  much  sought  for  by  the  fowlers  upon 
the  cliffs  of  St.  Kilda,  who  gather  its  eggs  (which  are  highly 
prized),  its  feathers  and  down. and  the  fish-oil  in  its  stomach, 
which  is  commercially  valuable.  Another  species  is  the  Ful- 
vifinix  (jiijunteuH  of  the  Pacific,  a  bird  as  large  as  a  goose. 
The  genus  has  been  made,  by  the  late  George  R.  Gray,  to 
include  thirty-six  species,  under  eleven  sections,  some  of 
which  other  authors  recognize  as  distinct  genera. 

Ful'minates.  The  fulminates  are  salts  of  fulminio 
acid.  Fulminic  acid  is  not  known  in  the  free  state.  Its 
probable  formula  is  C2N2U2O2.  It  forms  salts  with  a  great 
number  of  bases,  but  only  a  few  of  them  are  of  importance. 
Fnhninatiug  Mercjiri/,  Mercuric  Fulminate,  Fuhninate  de 
Mercure,  KnaUquacksilber. — Fulminating  mercury  has  the 
composition  indicated  by  the  empirical  formula  IIg"C2X2 
O2.  It  is  best  prepared  by  the  action  of  a  strongly  acid 
solution  of  mercury  nitrate  upon  alcohol.  Dissolve  1  part 
of  mercury  in  12  parts  of  nitric  acid  (sp.  gr.  1.3);  pour 
this  solution  into  11  parts  of  alcohol  of  S5  to  SS  per  cent. ; 
place  the  vessel  containing  the  mixtura  over  a  water-bath 
until  the  solution  becomes  turbid,  darkens  in  color,  and 
begins  to  show  signs  of  ebullition,  giving  off  dense  white 
fumes:  remove  it  from  the  bath,  and  the  action  will  con- 
tinue with  vigorous  effervescence  and  abundant  evolution 
of  heavy  white  ethereal  fumes.  The  solution  should  not 
fill  more  than  one-third  of  the  vessel,  in  order  to  avoid 
boiling  over.  The  reaction  should  be  allowed  to  continue 
until  heavy  white  fumes  are  no  longer  given  oflf,  and  the 
solution  becomes  clear  or  nearly  clear.  Fill  up  with  cold 
water,  and  on  standing  a  short  time  the  fulminate  will  set- 
tle to  the  bottom  of  the  vessel.  Wash  by  decantation  or 
upon  a  filter.  If  during  the  reaction  red  fumes  are  given 
off,  cold  alcohol  must  be  added  in  small  quantities.  The 
operation  should  be  conducted  at  a  distance  from  a  flame 
or  fire,  as  the  fumes  evolved  are  very  inflammable.  Thus 
produced,  fulminating  mercury  is  a  brownish-white  crys- 
talline powder.  It  can  be  recrystallized  from  boiling  water 
in  white  silky  needles.  Theoretically,  there  should  be  ob- 
tained from  1  part  of  mercury  1.42  parts  of  fulminate,  but 
in  practice  no  more  than  I.IS  to  1.24  can  be  produced. 
Some  of  the  mercury  remains  in  the  solution,  and  some 
escapes  with  the  vapors.  The  vapors  given  off  are  verv 
complex,  containing,  besides  mercury,  a  large  quantity  of 
nitrous  ether  (sweet  spirits  of  nitre),  nitrogen  and  oxides 
of  nitrogen,  carbonic  acid,  acetic  acid,  formic  acid,  acetic 
ether,  formic  ether,  aldehyde,  etc.  Fulminating  mercury 
is  only  very  slightly  soluble  in  cold  water,  but  more  solu- 
ble in  boiling  water.     It  is  dissolved  by  ammonia. 

Fulminating  mercury  is  highly  explosive,  and  its  ex- 
plosion is  easily  brought  about.  Its  explosive  action  is  so 
sudden  that  it  may  be  said  to  detonate.  It  explodes  when 
heated  to  186°  C.  or  if  exposed  to  a  strong  blow.  If  be- 
tween iron  and  iron»  a  moderate  blow  suffices,  but  if  on 
wood,  or  between  wood  and  copper,  the  explosion  is  ac- 


complished with  difficulty.  It  is  fired  by  contact  with 
strong  nitric  or  sulphuric  acid  (if  perfectly* dry),  and  by  a 
sp.ark  from  flint  and  steel  or  by  the  electric  spark.  It  ia 
also  very  sensitive  to  friction.  If  wet  with  water  it  will 
not  explode,  and  may  be  handled  with  safety.  Its  explo- 
sive force  is  somewhat  greater  than  that  of  gunpowder,  but 
its  explosion  is  so  much  more  rapid  that  its  explosive  efi"ect 
is  very  different ;  for,  while  it  is  more  violent  than  gun- 
powder, its  sphere  of  action  is  of  very  limited  extent. 
Fulminating  mercury  is  therefore  of  no  "practical  value  as 
an  explosive  agent  in  blasting  or  gunnery,  but  the  readi- 
ness with  which  it  may  be  fired  makes  it  of  great  import- 
ance as  a  means  of  causing  the  explosion  of  other  sub- 
stances. In  addition,  experiment  has  shown  that  fulmi- 
nating mercury  is  especially  fitted  for  this  use.  All  the 
principal  explosive  agents  in  use  are  more  sensitive  to  it 
than  to  any  other  substance,  and  under  its  influence  many 
of  them  exercise  a  much  greater  effect  than  when  fired  in 
any  other  way.  Fulminating  mercury  is  thus  used  in  per- 
cussion-caps, primers,  friction-primers,  fuzes,  exploders, 
etc.  In  percussion-caps,  primers,  and  friction-primers  it 
is  rarely  used  pure,  but  is  mixed  with  saltpetre,  mealed 
powder,  or  other  bodies. 

Percnnsinn  Potrder  (  U.  .S'.  A,  Ordnance  Manual). — Drain 
2  pounds  fulminate  on  blotting-paper  till  it  retains  20  per 
cent,  of  moisture.  Add  60  per  cent,  of  its  weight  of  re- 
fined, pulverized  nitre;  thoroughly  mix  and  dry.  In  the 
fuzes  or  exploders  largely  used  for  firing  nitro-glycerine 
and  its  preparations  (dynamite,  giant  powder,  lithofrac- 
teur,  dualin,  etc.)  and  gun-cotton,  fulminating  mercury,  or 
something  nearly  equal  to  it,  must  be  employed  in  order  to 
obtain  the  proper  effect.  It  is  much  the  best  and  safest 
way  to  use  the  fulminate  itself.  The  preparations  often 
used  in  place  of  it  are  more  dangerous  and  less  effective. 
For  this  purpose  the  fulminate  is  used  pure,  and  in  quan- 
tities of  about  15  grains  to  each  exploder. 

Fiilminatiiifj  Sifter,  Arf/futic  Fiihin'nate,  Fulminate  d'Ar- 
ffeut,  Knaflsilher.  —  Fulminating  silver  is  prepared  like 
fulminating  mercury,  silver  nitrate  being  used  instead  of 
mercury  nitrate.  It  has  the  composition  indicated  by  the 
empirical  formula  Ag2C2N202.  The  greatest  care  must  be 
used  in  its  preparation,  as  it  is  much  more  easily  exploded 
than  fulminating  mercury.  Very  large  vessels  must  be 
taken,  and  in  stirring  wooden  sticks  must  be  used,  not 
glass  rods.  Fulminating  silver  can  be  exploded  when  wet, 
although  not  so  easily  as  when  dry.  When  perfectly  dry 
it  explodes  on  the  slightest  provocation.  It  should  be  kept 
in  paper  boxes  loosely  covered.  Its  explosion  is  very  vio- 
lent, but  very  local. 

Fulminates  of  the  other  metals  may  be  prepared  from  ful- 
minating mercury  by  the  appropriate  reactions,  but  no  use 
is  made  of  them.  Fulminating  copper  has  sometimes  been 
used  in  sensitive  fuze  compositions.  (See  also  Explosites, 
by  Gen.  H.  L.  Abbot,  U.  S.  Army.)  W.  N.  Hill. 

Fnl'ton,  county  of  Arkansas,  bordering  on  Missouri. 
Area.  658  square  miles.  The  soil  is  very  fertile,  though 
broken  into  a  series  of  ridges.  Corn,  wheat,  tobacco,  fruit, 
and  live-stock  are  produced.  The  county  abounds  in  val- 
uable metallic  ores,  which  have,  however,  not  received  ex- 
tensive exploitation  as  yet.  Cap.  Salem.  P.  4S43  (in  1S70, 
since  which  time  the  area  has  been  considerably  reduced). 
Fulton,  county  in  the  N.  W.  of  Georgia.  Area,  200 
square  miles.  It  has  the  Chattahoochee  River  on  its  X.  W. 
side.  The  surface  is  uneven,  the  soil  good.  Grain  is  the 
chief  crop.  The  county  has  important  manufactures,  and 
is  traversed  by  numerous  railroads,  centring  at  Atlanta, 
the  county-seat  and  capital  of  the  State.     Pop.  33,446. 

Fulton,  county  in  the  W.  of  Illinois.  Area,  S70  square 
miles.  The  Illinois  River  flows  along  its  S.  E.  border,  and 
Spoon  River  intersects  the  county,  which  is  very  fertile 
and  well  timbered.  Cattle,  grain,  and  wool  are  staple 
products.  Harnesses,  lumber,  carriages,  and  flour  are 
manufactured.  There  is  considerable  prairie-land,  some 
water-power,  and  abundance  of  coal.  The  Lewiston  branch 
of  the  Chicago  Burlington  and  Quincy  and  the  Toledo 
Peoria  and  Warsaw  R.  Rs.  traverse  the  county.  Cap. 
Lewistown.     Pop.  38.291. 

Fulton,  county  in  the  X.  of  Indiana.  Area,  366  square 
miles.  It  is  traversed  by  the  Tippecanoe  and  its  branches. 
Its  surface  is  level  and  well  timbered.  Cattle,  grain,  wool, 
hay,  and  lumber  are  abundantly  produced.  There  is  much 
iron  ore  and  good  water-power.  The  county  is  intersected 
by  the  Chicago  Cincinnati  and  Louisville  R.  R.  Cap. 
Rochester.     Pop.  12,726. 

Fulton,  the  south-westernmost  county  of  Kentucky. 
Area,  200  square  miles.  The  surface  is  somewhat  broken, 
the  soil  fertile.  Corn  and  tobacco  are  the  chief  crops.  The 
Mississippi  River  and  the  Nashville  and  North-western 
R.  R.  furnish  abundant  means  of  transportation.  Cap. 
Hickman.     Pop.  6161. 
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Fulton,  county  of  E.  Central  New  York.  Area,  644 
Rqiiare  miles.  It  is  hilly  and  rolling,  and  mountainous  in 
tliu  N.  part.  Branches  of  the  Mohawk  afiord  abundant 
wiiler-jiowcr.  The  southern  part  ha^  much  fertile  land,  but 
iscbierty  adapted  topasturaf;e.  Cattle,  wool,  potatoes,  dairy 
product.^,  and  bay  arc  the  agricultural  sfaplcs.  Tbe  man- 
ufactures include  gloves,  mittens,  leather,  dres.sed  skin.", 
and  lumber.  IJuilding-stono  is  abundant.  Cap.  Johns- 
town.    Pop.  27,064. 

Fulton,  county  of  Ohio,  bordering  upon  Michigan. 
Area,  :',:',7  square  miles.  It  is  a  level  and  fertile  region, 
-roduciug  grain,  cattle,  wool,  hay,  butter,  and  ebcesc. 
.umber  is  ^:awed  extensively.  The  county  is  traversed  by 
the  Michigan  Southern  Air-Line  and  other  railroads.  Cap. 
WaMS('i>n.      Pop.  17,789. 

Fulton,  county  of  Pennsylvania,  bordering  upon  Mary- 
laud.  Area,  3S0  square  miles.  It  is  mountainous  and 
densely  timbered,  with  fertile  soil  in  the  valleys,  jtroducing 
grain  and  wool.     Cap.  McConuellsburg.     Pop.  'j;j(30. 

Fnlton,  post-v.  of  nemj)stcad  co.,  Ark.,  on  the  Red 
River  and  <>n  the  Cairo  and  Fulton  R.  U.,  125  miles  S.  W. 
of  Little  Kuek. 

FuUon^  tp.  of  Polk  CO.,  Ark.  Pop.  lOfi. 
Fulton,  ].ost-v.  and  tp.  of  Whitfsides  co..  Ill,,  at  the 
river  terminus  of  the  air-line  branch  of  the  Chicago  and 
Nurth-westeru  R.  R..  and  at  its  junction  with  the  Western 
Union  R.  R.  The  Mendota  branch  of  the  Chicago  Bur- 
lington ancl  Quincy  R.  R.  also  terminates  here,  as  will  the 
projected  Clinton  Lafayette  and  La  Sallo  R.  R.  It  has 
dire(!t  communication  with  the  Northern  and  Southern 
markets  both  by  river  and  rnil.  and  E.  and  W.  by  its  rail- 
roads. It  is  als  I  the  southern  terminus  of  the  Diamond 
Jon  line  of  steamers,  which  during  the  season  bring  down 
millions  of  bushels  of  grain  from  AVisconsin,  JMiunesota, 
and  North-western  III.  and  on  their  return  trip  take  up  largo 
quantities  of  merchandise,  agricultural  implements,  etc. 
The  Diamond  Joe  line  have  a  large  boatyard  here.  Fulton 
has  1  newspaper,  an  excellent  graded  school,  a  largo  ele- 
vator, 2  pipe-factories,  a  stoneware  factory,  2  snw-mills.  2 
carriage-factories,  a  bed-spring  factory,  and  its  lumber  in^ 
teresl.s  arc  very  large.  The  Northern  Illinois  College  is 
situated  here.    *Pop.  of  v.  LSTJ  ;  of  tp.  2Ifi2. 

Gkokge  Tkuwili.igkk,  En.  "Fi  i.tov  Journal. *' 
Fult<in,  tp.  of  Fountain  co.,  Ind.     Pop.  91G. 
Fulton,   tp.  and  post-v.  of  Muscatine  co.,  la.,  on  the 
Chicago  Rock   Island  and   Pacific  R.   U.,  IG  miles  W.  of 
Davenport.      Pop.  of  v.  108;  of  tp.  ]27(>. 
Fulton,  tp.  of  Webster  co.,  la.     Pop.  100. 
Fnlton,  city  of  Fulton  co.,  Ky.,  at  the  crossing  of  the 
Memphis  and   Padueah  and  the  New  Orleans  Chicago  and 
St.  Louis  R.  Rs.    It  has  3  churches,  2  seminaries,  ."i  benev- 
olent societies,  a  weekly  newspaper,  2G  business-houses,  and 
manufactures  of  wagons,  tobacco,  flour,  lumber,  etc.     Cot- 
ton-ginning ancl  wool-carding  arc  also  carried  on.     Incor- 
porated 1S7:j.  J.  N.  Boi-KN,  Piioi'.  "Gazkttk." 
■  "niton,  tp.  of  Gratiot  co.,  Mich.     Pop.  1170. 
F'ulton,  post-v.,  county-seat  of   Itawamlja  co.,   Miss., 
on  I  he  Tombigbee  River,  at  the  head  of  high-water  steam- 
boat navigation.      Pop.  Ki2. 

Fulton,  city  and  tp.,  cap.  of  Callaway  co..  Mo.,  15  miles 
from  the  .Missouri  River,  on  the  Chicago  and  Alton  R.  R., 
midway  between  Jefferson  City  and  Mexico.  It  is  the  seat 
of  Westminster  College,  the  deaf  and  dumb  and  the  insane 
asylums  of  the  State  ;  also  2  State  institutions,  male  and 
female,  under  the  control  of  the  Presbyterian  Church.  It 
has  2  savings  hanks  and  2  weekly  newspaper.^.  Principal 
business,  farming  and  stock-raising.  Pop.  15S5;  of  tp. 
45G.J.  J.  B.  Williams,  Ed.  "TELEGiiArii." 

Fulton,  poat-v.  of  Oswego  co.,  N.  Y.,  on  the  Oswego 
Rivrr.  2.1  miles  N.  of  Syra';use  and  12  miles  from  Oswego, 
on  the  Onwego  ('atuil.  Midland  R.  R.  and  the  Deluwnre 
La'*kawanna  and  Western  R.  K.  It  has  2  naticinal  and  1 
Havings  bank,  2  newspapers,  2  hotels,  a  good  water-power, 
several  Ilonring-milla,  and  other  manufactories.  There  arc 
also  7  churches,  a  first-class  Eeuiiuary.  and  5  comraon 
school  building-^.     Pop.  :i507.  IU:nsi:t  Bitos., 

Pitoi's.  "Tin:  Fulton  Patriot  anp  Gazktte." 
Fulton,  tp.  of  Schoharie  co.,  N.  Y.    Pop.  2700. 
Fulton,  post-tp.  of  Davie  co.,  N.  C.     Pop.  2320. 
Fulton,  tp.  of  Fulton  co.,  0.     Pop.  1.32«. 
I'^llton,  tp.  of  Lancaster  eo..  Pa.     Pop.  ISRS. 
Fulton,  post-tp.  of  Clarendon  eo..  S.  C.     Pop.  10S7. 
Fulton,  a  V.  of  Washington  tp..  Ohio  co..  W.Va.    P.  .3".1. 
Fulton,  post-tp.  of  Rock  eo.,  Wis.     Pop.  210S. 
Fulton  (JrsTiN  D.),  D.  0.,  b.  Mar.  1.  1S2R,  at  Sherburn. 
Madison    co.,    N.    Y. ;     graduateil    iit    the     University    of 
V..r,.  ir.— 21 


Rochester  1S51,  and  at  Roclicstcr  Theological  Seminary 
ISyll;  ordained  to  the  Baptist  ministry  at  St.  Louis  {where 
ho  edited  the  Gospel  Banner)  in  18J4;  settled  in  Sandusky, 
0.,  iSiG;  Albany,  N.  Y.,  1859;  Boston,  Mass.,  1803;  and 
Brooklyn,  N.  Y.,'lS7.'?.  Author  of  Jiomun  dttholic  Elcmrnt 
ill  Aitit^ricdn  Iliatfiri/,  Rome  in  America,  Woman  na  fimf 
Made  her,  Railivalism,  The  Snbhath,  Life  of  Timotfuf  </'//- 
Lcrt^  etc.  An  energetic  and  able  defender  of  "evangelical  " 
religion,  Baptist  principles,  temperance,  and  the  riglits  of 
man  ;  an  equally  fearless  and  outspoken  opponent  of  what 
are  known  as  "  woman's  rights."  J.  II.  Gii.moki:. 

Fulton  (Robrrt),  b.  at  Littlo  Britain,  Lancaster  co.. 
Pa.,  in  17t<j,  of  Scotch-Irish  stock;  went  to  Philadelphia 
when  seventeen  years  old,  and  practised  tho  art  of  minia- 
ture-])ainting  there  and  in  New  York  with  such  pecuniary 
success  that  ho  was  goon  ablo  to  purelnise  a  farm  for  his 
mcither's  support,  whereupon  ho  went  to  London  and  be- 
came a  pupil  of  West;  and  throughout  life  ho  retained  hi:< 
early  fondness  for  art,  in  whicli  he  from  time  to  time  made 
attempts,  the  fruits  of  which,  in  some  instances,  still  e.xist, 
and  sliow  that  Fulton  had  very  considerable  power  and  ca- 
pa'jity  as  an  artist.  In  England  ho  met  with  the  duke  of 
IJridgcwater,  tho  father  of  tho  English  canal  system  ;  witli 
Lord  Stanhope,  an  enthusiastic  mechanician;  and  with 
Watt,  the  inventor  of  the  steam -engine;  and  by  their  direct  or 
indirect  influence  his  attention  was  turned  strongly  to  me- 
chanical invention,  his  true  field  of  labor.  His  machines 
for  marble-sawing,  rope-making,  flax-spinning,  and  re- 
moving earth  from  excavations  soon  after  api)earcd.  Ills 
Treatise  on  the  Improrenient  of  Canal  Xai-if/ation  (1790), 
and  a  series  of  essays  on  canals,  were  followed  by  a  British 
patent  for  canal  improvements,  consisting  chiefly  in  the 
substitution  of  inclined  planes  for  locks.  He  resided  in 
Paris  1797-iyi-lG,  and  there  brought  forward  a  submarine 
torpedo-boat  for  maritime  defence,  which  was  successively 
rejected  by  the  French,  the  British  (ISOJ),  and  the  U.  S. 
governments  (1810).  In  ISO.'i  he  undertook  the  construction 
of  a  steamboat  on  the  Seine,  haA"ing  in  i7i*M  atldreesed  a 
letter  upon  the  subject  to  Lord  Stanhope,  himself  an  ex- 
perimenter in  steam  navigation.  Fulton  (in  IS03).  in  com- 
pany with  Henry  Bell,  the  first  successful  British  stciim 
navigator,  visited  the  Clyde,  where  Symington's  Charlotte 
Douglas,  a  steam  canal  towboat,  was  then  plying.  But 
Fulton's  Seine  experiment  was  but  partly  siu'cessful.  Aided, 
however,  by  ChanceHor  Livingston,  then  U.  S.  minister  in 
France,  ho  purchased  (180G)  a  powerful  Boulton  and  Watt 
engine  and  shipped  it  to  Ntnv  York,  where,  after  careful 
study  of  tho  defects  an<l  merits  of  jne^ious  nttemjits  in  the 
same  direction,  he  built  and  launched  (in  1807)  the  Cler- 
mont, liis  first  successful  steamboat,  which,  however,  at- 
tained a  speed  of  only  five  miles  an  hour  when  going  up 
tho  North  River.  His  first  U.  S.  patents  (1S09  and  isll  > 
covered  only  some  points  regarding  the  attachment  of  tbe 
paddle-wheels  to  the  axlo  of  the  crank,  and  throughout 
life  Fulton  was  involved  in  lawsuits  with  parlies  infringing 
njjon  his  claims.  He  constructed  many  steamlioats,  ferry- 
lioats,  etc.,  among  tho  most  remarkalile  of  which  was  the 
U.  S.  steamer  Fulton  tho  First  (built  isl-l),  the  first  war- 
steamer  ever  constructed.  From  mistakes  in  her  model  she 
never  attained  much  speed,  and  in  1S29  was  blown  up  bv 
accident.  Fulton  d.  at  New  York  Feb.  21.  ISI.'j.  Fulton's 
great  merit  was  bis  persistency  in  tho  belief  that  steam 
navigation  was  a  (Ir.siderafHin  of  American  commerce. 
Millar's  successful  double  boat  of  178S  was  a  plaything; 
Symington's  towboat  of  1803  was  not  adaj)Ied  to  its  special 
purposeof  canal  service;  John  Fitch's  mnehinery  had  fatal 
errors  of  construction;  and  of  tho  many  other  previous 
experiments  with  steam  as  a  motive-power  for  vessels,  all 
the  rest  were  clear  failures.  Fulton  and  Fitch  aUnie,  up 
to  that  time,  labored  in  this  field  of  experiment  with  a  fixed 
and  serious  purpose.  (.'.  W.  (iKKKNK. 

Fulton  (William  S.),  b.  in  Cecil  co.,  Md.,  Juno  2, 
1795;  graduatctl  at  Baltimore  College  in  1813;  served  na 
a  volunteer  in  tho  war  of  IS12;  became  tho  secretary  of 
Gen.  Jackson  in  Tennessee;  studied  law;  was  tho  first 
Territorial  secretary  of  Arkansas;  governor  of  Arkansas 
1835-30;  U.  S.  Senator  1836-44.  D.  at  Rosewood,  Ark., 
Aug.  15,  1844. 

Ful'tonvillo,  post-v.  of  Montgomery  eo.,  N.  Y.,  on  tho 
S.  siile  of  the  Mohawk  River,  40  miles  W.  of  Albany  on 
the  Erie  Canal.  It  has  a  steam-elevator,  a  steam  fnundry 
and  inachine-shop.  4  steam-inills,  2  churches,  flourishing 
schools,  2  hotels,  several  stores,  a  weekly  newspnner,  and  is 
connected  with  Fonda,  the  eounty-seat.  and  tlie  Central 
R.  R.  depAt  by  an  in.n  bridge  ccislinR  $50,000.     Pop.  II 17. 

T.   R.   IIORTON,   Ed.  *'  MoNTOOMKHV  Co.    UKI'fni.n'AN." 

Ful'via,  a  Roman  lady,  daughter  of  M.  Fulvius  Bam- 
balio.  was  the  wife  of  P.  Clodius,  I)y  whom  she  had  a  daugh- 
ter, Clodia,  afterwards  wife  of  ,\ugU!*tufl.  After  the  mur- 
der of  Clodius,  she  married   C.  Scribonius   Curio,  and   her 
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third  husband  was  Mark  Antony,  whom  she  loved  sin- 
cerely, and  for  whose  sake  she  abandoned  the  dissolute 
habits  of  hor  earlier  life,  entering  heartily  into  his  ambi- 
tious plans,  and  behaving  with  great  cruelty  to  his  enemies. 
When  her  husband  was  dallying  with  Cleopatra  she  created 
an  insurrection  for  the  jnirpose  of  recalling  him,  but  was 
driven  from  Italy.  At  Atbens  she  met  her  husband,  who 
treated  her  witii  great  harshness,  whereupon  she  retired  to 
Sicyon,  and  soon  after  d.  of  chagrin  (b.  c.  40),  and  Antony 
married  Octavia,  sister  of  the  future  emperor  Augustas. 
Fulvia  left  two  sons  by  Antony. 

Fumiga'tion  [hat.  /amif/atio,  from /{I  mu8  J  "smoke*'], 
(1)  the  application  of  fumes,  gas,  or  vapor  to  purify  cloth- 
ing, goods,  or  apartments  supposed  to  be  imbued  with  some 
infectious  or  contagious  morbific  matter.  This  may  be 
eifeoteJ  by  hot  air,  strong  oxidizers,  ozone,  chlorine,  per- 
manganates, vapors  of  nitric,  chlorhydric,  sulphurous,  or 
carbolic  acids,  which  destroy  the  effluvia  by  decomposing 
them  chemically,  and  substituting  harmless  compounds,  or 
by  extinguishing  cell-life  in  the  cryptogamic  and  infusorial 
organisms,  which,  in  some  instances  at  least,  constitute 
the  infection.  The  process  of  deodorizing  by  burning 
fragrant  pastilles,  coffee,  etc.,  or  by  vaporizing  vinegar  or 
other  powerfully  odorant  substances,  simply  disguises  or 
overpowers,  but  does  not  neutralize,  the  objectionable  efflu- 
via. (2)  The  act  of  applying  smoke  or  vapors  medicinally. 
Thus,  stramonium,  benzoin,  the  sulphide  or  oxide  of  mer- 
cury, etc.  are  used  as  fumigations  in  affections  of  the 
throat  and  lungs,  and  are  introduced  either  by  diffusing 
the  vapors  through  the  air  to  be  respired  or  by  means  of 
cigarettes  and  pipes  in  which  the  medicines  are  *' smoked." 
The  introduction  of  nitrous  oxide  gas,  ether,  chloroform, 
etc.,  as  for  anesthetic  purposes,  is  appropriately  termed 
inhalation.  Samuel  St.  John. 

Fu'mitory^  the  Fumaria  ojichtafia,  a  weed  of  Europe, 
now  naturalized  in  the  U.  S.,  belonging  to  the  order  Fuma- 
riaccie.  Its  name  is  from  the  ha.t./amn^,  "  smoke,"  referring 
to  the  odor.  It  is  a  rather  handsome  herb,  with  a  strong, 
disagreeable  taste.  Its  sap  abounds  iu  saline  matter  aud 
a  principle  called  fumarin.  Furaaric  acid  is  also  reported 
to  be  found.  This  herb  is  in  parts  of  Europe  valued  as  a 
tonic,  diaphoretic,  and  aperient,  and  is  esteemed  for  the 
treatment  of  skin  diseases.  The  climbing  fumitory  of  the 
U.  S.,  called  also  mountain  fringe,  is  a  delicate  biennial, 
the  Adliimia  cirrosa  (order  Fumariacete),  which  is  very 
fine  in  cultivation  when  trained  iu  a  shady  place  upon 
latticework. 

FunchaT  [Port.,  "place  of  fennel"],  the  capital  of  the 
island  of  Madeira,  situated  on  its  southern  coast.  It  is  a 
handsome  place,  with  a  good  harbor,  and  the  centre  of  the 
wine-trade  of  the  island,  and  is  a  bishop's  see.  Lat.  ;J2° 
37'  N.,  Ion.  10°  oi.b'  W.     Pop.  18,161. 

Funck,  or  Func'cius  (John  Nicholas),  a  distinguished 
Latin  scholar,  b.  at  Marburg  Mar.  29,  1693;  appointed  in 
1730  professor  of  eloquence  and  librarian  in  the  .academy 
at  Rinteln,  at  which  place  he  d.  Dec.  17,  1777.  His  chief 
contribution  to  classical  learning  is  a  history  of  the  Latin 
language,  which  he  divides  into  periods  corresponding  to 
the  different  periods  of  man's  life,  to  each  of  which  a  sepa- 
rate treatise  is  devoted.  The  titles  and  dates  of  publication 
are — 1,  De  On'jjhit;  Latinx  lingnx  tractalus  (Giessen,  1720; 
2d  ed.  Marburg,  173J) ;  2,  De  Pneritia  Latt'nw  lint/itec  (Mar- 
burg,   1720);   3,  De   Adolcsccnfia   liitfj.   Lntlnx   (it).,   1723); 

4,  De   Viriti  ^'Etatc   Ihuj.  Latino;  in  2  ]>arts  (ib.,  1727-30); 

5,  De  imminenti  UnyitiE  Latino;  Scncctutc  (ib.,  1736);  6,  Dc 
Vcfjeta    ling.   Lat.    Setifctute    (ib.,   1744);     7,   De  incrti    et 

decrepita  ling.  Lat.  Senectnte  (Lemgo,  1750).  Besides 
these,  Funccius  published  the  fragments  of  the  LaivH 
of  the  XI f.  TahlcH  (Rinteln,  1744),  a  volume  of  aca- 
demic dissertations,  and  several  minor  works. 

H.  Drisler, 
Func'tion  [from  the  Lat.  fungor,  functus,  to  *'  per- 
form"]. One  quantity  is  said  to  be  a  function  of  another 
when  it  is  so  connected  with  it  that  no  change  can  be  made  in 
the  latter  without  producing  a  corresponding  change  in  the 
former.  (See  Calculus.)  Thus  in  the  equation  )/2 -n'.r^  =  R^, 
1/  is  a  function  of  ,r,  and. r  is  a  function  of^.  When  two  vary- 
ing quantities  are  connected  by  an  equation,  either  mav  be 
taken  as  the  function,  and  the  other  is  then  called  the"  in- 
dependent variable.  The  fact  that  two  varying  quantities 
are  so  related  that  one  can  be  regarded  as  a  function 
of  the  other  mav  be  expressed  bv  the  following  notation  : 
2/-/U),x=f'(7/),f(x.i/)  =  0.  'The  first  of  these  ex- 
pressions indicates  that  i/  is  some  function  of  x;  the  sec- 
ond, that  .r  is  some  function  of  y;  and  the  third  indicates 
a  functional  relation  between  x  and  y,  without  specifving 
which  is  the  function,  or  which  the  independent  variable. 
A  quantity  is  a  function  of  two  or  more  variables  when  it 
is  so  connected  with  them  that  no  change  can  be  made  in 
either  of   the  latter  without   producing  a  corresponding 


change  in  the  former.  Thus,  in  the  equation  x^ -f- 7/2-1- 
-.2  =  j(2^  y  is  a  function  of  x  and  z;  z  is  a,  function  of  x  and 
y;  and  x  is  a  function  of  y  aud  z.  The  fact  that  a  quan- 
tity is  a  function  of  two  or  more  variables  may  be  ex- 
pressed by  functional  equations  like  the  following  : 
y=f{r,z),z=f{.r,y),f{x,ij,z).  The  first  shows  that  y 
is  a  function  of  x  aud  z;  the  second,  that  z  is  a  function 
of  X  and  y;  and  the  third  shows  that  x,  y,  and  s  are  so  re- 
lated that  any  one  may  be  regarded  as  a  function  of  the 
other  two. 

Geometrical  Representation  of  Functions. — Every  func- 
tion of  one  variable  may  be  represented  by  the  ordinate 
of  a  curve  whose  abscissa  is  the  corresponding  value  of 
the  independent  variable.  For,  let ;/  =/  (x),  and  suppose 
X  to  have  in  succession  every  value  from  — qd  to  +  tx ;  for 
each  value  of  x  there  will  be  one  or  more  values  of  ?/, 
either  real  or  imaginary ;  each  real  value  of  y  and  the 
corresponding  value  of  x  will  be  the  co-ordinates  of  a 
point,  and  these  points,  taken  together,  will  constitute  a 
curve  whose  equation  is  y=f(x).  This  curve  is  called 
the  curve  of  the  function.  In  like  manner,  every  function 
of  two  variables  may  be  regarded  as  the  ordinate  of  a  sur- 
face whose  abscissas  are  the  corresponding  values  of  their 
variables.  It'  z  =rf  (x.y),  we  may  assign  values  at  pleasure 
to  X  and  y,  and  these,  together  with  the  corresponding  value 
of  z,  will  be  the  co-ordinates  of  a  point  of  the  surface  rep- 
resented by  the  given  equation.  If  we  suppose  y  to  re- 
main constant  whilst  x  assumes  every  value  from  — co  to 
-r  cc,  the  given  equation  will  represent  a  section  of  the 
surface  by  a  plane  parallel  to  the  plane  xz,  and  at  a  dis- 
tance from  it  equal  to  the  assumed  value  of  y ;  if  we  sup- 
pose x  to  remain  constant  whilst  y  varies,  the  given  equa- 
tion will  represent  a  section  of  the  surface  parallel  to  the 
plane  yz,  and  at  a  distance  from  it  equal  to  the  assumed 
value  of  -r. 

C/assiJication  of  Functions. — Functions  are  divided  into 
two  classes — algebraic  and  transcendental.  Algebraic  func- 
tions are  those  in  which  the  relation  between  the  function 
and  the  independent  variable  may  be  expressed  by  means 
of  the  ordinary  operations  of  algebra;  that  is,  addition, 
subtraction,  itiulfiplit-ation,  division,  raising  to  poirers  de- 
noted by  constant  exponents,  and  extraction  of  roots  iudi- 
catr-d  by  constant  indices.  Thus,  in  the  expressions  y^  = 
2/JJ-' +  Vx,  y  =:a-^— 3|/,r,  y  is  an  algebraic  function  of  x. 
Transcendental  functions  are  those  in  which  the  relation 
between  the  function  and  the  independent  variable  cannot 
be  expressed  by  the  ordinary  operations  of  algebra.  Thus, 
in  the  expressions  y  =  log x,  y  =  sin  x,  y  is  a  transcendental 
function  of  x.  Transcendental  functions  may  be  logarith- 
mic, exponential,  or  trigonometric.  Logarithmic  functions 
are  those  in  which  the  relation  between  the  function  and 
variable  are  expressed  by  means  of  logarithms,  as 
y=logx;  exponential  functions  are  those  in  which  the 
variable  enters  an  exponent,  as  y  =  e^;  trigonometric 
functions  are  those  in  which  the  relation  between  the  func- 
tion and  variable  is  expressed  by  means  of  some  trigono- 
metrical element,  as  ?/  =  sin  x.  Trigonometrical  functions 
are  also  called  circular  functions. 

Functions  are  either  rxfjlidt  or  implicit;  explicit  func- 
tions are  those  in  which  the  value  of  the  function  is  di- 
rectly expressed  in  terms  of  the  variable,  as  y  =  7nx  +7ij-2; 
implicit  functions  are  those  in  which  the  function  is  not 
directly  expressed  in  terms  of  the  variable,  as  ay'^  -1-  bx"^  + 
c  =  0  ;  in  this  case  the  value  of  ;/  can  be  found  by  solving  the 
equation  which  contains  it.  Implicit  functions  are  some- 
times expressed  by  two  or  more  equations,  as  y  ^/(z)  and 
z=f'{x);  iu  this  case  y  is  an  implicit  function  of  X.  Func- 
tions arc  increasing,  decreasing,  or  periodic;  an  increasing 
function  is  one  that  increases  as  the  variable  increases,  as 
y  =  */2  px  ;  a  decreasing  function  is  one  that  decreases  as 

the  variable  increases,  as  y  =  — ;  a  periodic  function  is  one 

that  increases  and  decreases  alternately  as  the  variable  in- 
creases, as  y  =  sin  X.  If  the  independent  variable  increases 
uniformly,  equal  values  of  the  function  recur  at  equal  in- 
tervals;  thus,  in  a  cycloid  of  an  infinite  number  of 
branches,  equal  ordinates  of  the  ascending  or  of  the  de- 
scending portion  recur  at  intervals  that  are  separated  by 
the  length  of  the  generating  circumference.  All  the  trig- 
onometric functions  are  periodic.  The  differential  of  a 
function  is  the  result  obtained  by  subtracting  any  state  of 
that  function  from  its  consecutive  state;  hence,  the  differ- 
ential of  an  increasing  function  is  positive,  and  the  differ- 
ential of  a  decreasing  function  is  negative.  Functions  may 
be  cnntinno}i8  or  dincoutinuotts;  a  continuous  function  is 
one  in  which  the  difference  between  any  two  consecutive 
states  is  less  than  any  assignable  quantity,  as  y=:sinx; 
a  discontinuous  function  is  one  in  which  the  difference  of 
two  consecutive  states  may  be  greater  than  any  assignable 
quantity,  as  y  =  tanx.     If  we  suppose  x  to  increase  uni- 
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formly  from  0  to  co  in  tho  equation  g  —  tinx,  the  value 

of  y  will  increase  contiuuously  till  x  = -;  it  will  then  de- 
crease continuously  till  x  =  -n  ;  it  will  then  increase  con- 
tinuously  till  x  =  —w,  and  so  on,  giving  a  continuous  peri- 
odic function  ;  if  we  suppose  jr  to  increase  uniformly  in  the 
equation  y  ~  tan  x,  tho  value  of  1/  will  always  increase,  but 

when  tho  value  of  x  passes  through  the  values  — ,   "    ,  — ^ 

etc.,  the  value  of  y  will  change  from  -f  oc  to—  oo,  giving  a 
discontinuous  perioilic  function.  The  law  of  continuity  is 
the  basis  of  many  of  the  jjrinciples  emj)loycd  in  the  gen- 
eral theory  of  numerical  equations.  Tlio  ])rineiple  of  dis- 
continuity accounts  for  many  singular  solutions  in  tho 
higher  mathematics. 

Iitfvrntpfed  ftinriirtng  are  those  that  arc  interrupted  in 
value  as  the  variable  increases;  that  is,  they  are  functions 
in  which  certain  values  of  the  function  have  no  consecu- 
tive states.  Thus,  in  the  equation  y  =  ax^  -r  V x  eiti ^x,  the 
values  of  1/  are  real  for  all  positive  values  of  x,  and  imagi- 
nary for  all  negative  values  of  x,  e.\cept  those  that  reduce 
sill  X  to  0,  that  is,  for  those  values  of  x  that  arc  equal  to 
some  multiple  of  tr.  The  function;/  is  therefore  interrupted 
between  x  =  —  00  and  x  =  0,  and  it  is  continuous  between 
x^Oandx  +  <x>.  The  curve  of  this  function  consists  of 
two  parts  ;  the  part  on  tho  left  of  the  origin  is  made  up  of 
a  series  of  disconnected  points  lying  on  a  parabola  wiioso 
equation  is  y  =  ox^,  and  whose  abscissas  are  equal  to  ti  n,  n 
being  successively  equal  to  —  1,-2,  — 3,  etc. ;  tho  part  on 
tho  right  of  the  origin  is  made  up  of  a  series  of  links,  such 
that  all  chords  parallel  to  tho  axis  of  y  are  bisected  by  the 
parabola  ivhose  equation  is  y  —  ax^  These  links  touch  each 
other  at  points  on  tho  diametral  parabola  whose  abscissas 
are  equal  to  nn,  n  being  successively  equal  to  1,  2,  ;i,  etc. 
Functions  are  direct  or  inverse.  If  two  variables  are  so 
connected  that  they  vary  together,  we  may  regard  thcyini( 
as  a  direct  function  of  the  arcnit;  in  which  ease  thescconrf 
is  an  inverse  function  of  \he  Jimi.  Tims,  if  wo  regard  tho 
sine  as  a  direct  function  of  the  arc,  we  must  regard  tho  arc 
as  an  inverse  function  of  the  sine.  These  relations  are  ex- 
pressed by  the  symbols  y  -=  sin  x  and  x  =  sin  "'j.  Tho  lat- 
ter expression  is  read  x  i»  the  arc  tchosc  sine  is  y.  The  fol- 
lowing table  exhibits  the  forms  to  which  all  elementary 
functions  of  one  variable  may  bo  reduced.  They  are  ar- 
ranged in  pairs,  each  pair  being  correlative,  so  that  if  one 
is  regarded  as  direct,  the  other  is  its  inverse  form  : 

1st  pair  {»  =  f,  +  " ?;!"'■ 

l^  =  y  —  " Difference. 

f  »  =  ax - Product.         ; 

21    P»iH  ^  =  S Quotient. 

^        a 

(tj~  i" Algebraic  power. 

(*—  j/y Algebraic  root. 

-llh  nalr/2/  =  «* Exponcnfial. 

■1th  pair  1^^^^^^ I^garilhrnic. 

/ith  nftir/y^*''*' Direct  circular. 

^^"P^*'lz  =  «n-iy Inverse  circular. 

Certain  (lefmite  integrals,  from  constant  use,  arc  coming  to 
be  considered  as  eleinetitiiry  functions.  W.  (j.  1'kuk. 

Fiinc/tiis  Oflic'io  [Lat.,  *'  having  discharged  a  duty"], 
a  ttTiii  ni»pli(d  in  law  to  some  person  whose  legal  functions 
in  a  sjH'cijil  in--t;ui''e  havt?  been  exercised  and  thereby  ter- 
niinati'd,  or  to  sonic  in.struinL-nt  which  has  been  put  to  its 
appropriate  use  iuid  bus  thus  spent  its  force.  When  an  agent 
has  fulfilled  nil  the  duties  laid  upon  him,  be  is  funviuA 
ojjirio.  So  is  a  bill  of  exchange  upon  whieh  payment  has 
been  made,  or  a  warrant  which  has  been  used  in  the  arrest 
of  a  prisoner.     (Ikokck  Chask.      Kev.  by  T.  W.  Dwkjiit. 

ruiidamon'talsf  Lat./((iu/«mcnrHm,  the  "  foundation  "], 
or  riindamcntal  ArticlCN  of  Faith,  those  doetrines 
which  are  involved  in  the  right  of  a  syslt-m  to  exist — its 
foundation.  Il  is  a  relative  term,  and  when  a  doctrine  is 
asserted  to  he  fundamental  a  necessary  question  always  is, 
To  irfiat  f  It  is  also  expressive  of  degrees  of  necessity,  and 
allows  of  the  questions.  In  what  re.'tpcet?  Hmv  far?*  It  is 
therefore  never  a  defining  word  till  it  has  been  defined. 
There  may  be  a  perfect  agreoinent  on  the  geiwral  sense  of 
the  word,  and  a.  total  diversity  as  ta  the  propriety  of  its 
application.  Fundamentals  are  more  or  less  generic  as 
that  to  which  they  are  related  has  more  or  less  of  tho 
generic  in  it.  If  a  doetrinc  be  conceded  to  be  fundamental 
to  Christianity,  it  must  be  hebl  by  everyone  entitled  to  tho 
name  of  ('hristian.  Hut  each  body  has  doctrines  funda- 
mental to  its  systmi  which  are  not  hrld  by  the  entire  Chris- 
tian Chureh.  Fundanu-ntals  h.ive  been  <lividcd  into — (!) 
]irimary,  the  explicit  knowledgn  of  whieh   is  necessary  to 
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salvation^  and  as  (a)  coDStituentr  (&)  conservative,  either  as 
antecedent  or  consequent;  and  (2)  secondary,  implied  in 
the  first.  Involuntary  ignorance  of  the  secondary  docs  not 
remove  the  foundation  of  salvation,  but  denial  of  them  does. 
The  doctrine  of  fundamental  articles  has  been  most  agitated 
in  the  earliest  and  latest  efforts  to  unite  the  Lutherans  and 
the  Reformed.  C.  P.  KitAirn. 

Fundamental  Bass,  in  music,  the  lowest  term  of  u 
chord  when  that  chord  is  in  its  original  or  natural  form — 
the  root  or  tonic  as  contradistinguished  from  the  bass  of 
inverted  chords. 

Fundamental  Chord*  1,  a  chord  in  its  original  or 
normal  form,  not  inverted ;  2.  a  chord  not  accidental,  anoma- 
lous, iterived,  etc..  but  essential  and  indispensable;  as,  f.f/., 
the  major  and  minor  triads  and  the  chord  of  the  seventh. 

Funds,  The  Funding  System,  Sinking  Fund. 

National  debts  are  compopcd  generally  of  successive  loans 
which  have  been  negotiated  at  different  periods.  These 
may  not  carry  a  uniform  rate  of  interest  or  have  the  same 
date  of  maturity,  but  the  debt  ns  a  whole,  including  nil  its 
divisions,  is  charactcriicd  as  the  jiuhlic/itudti.  The  fund- 
ing of  a  debt  consists  in  dividing  it  into  ]iarts  or  shares, 
whieh  are  represented  by  certificates,  and  on  which  interest 
is  paid  to  the  holder.  These  certificates  are  known  as  stock 
or  bonds,  indifferently.  No  way  bas  ever  yet  been  invent- 
ed by  whieli  certain  branches  of  civil  service  can  be  carried 
on  without  the  levying  of  a  tax  and  the  necessary  append- 
age of  a  public  treasury.  Tho  trite  proverb,  "\Vbat  is 
everybody's  business  is  nobody's  business,"  contains  the 
precept  of  municipal  administration  in  contrast  with  indi- 
vidual direction.  There  are  many  branches  of  sorial  econ- 
omy which  by  their  nature  are  beyond  the  scope  and  power 
of  private  management,  as  the  laying  out  of  high-roads, 
the  supply  of  wholesome  water  in  cities,  lamps,  police,  and 
the  support  of  the  tribunals  of  justice.  Advancing  to  mat- 
ters of  national  concern,  such  as  the  common  defence  and 
those  improvements  of  transportation  which  are  the  cor- 
relatives of  natural  resoarces  and  the  common  basis  of 
material  development,  it  is  manifest  that  a  public  treasury 
and  public  legislation  and  administration  are  the  inevitable 
steps  of  social  improvement,  and  hence  the  constitution  of 
public  credit,  whereof  the  funding  of  debt  is  a  necessary 
consequence.  Although  n-ational  debts  have  generally 
originated  in  the  emergencies  of  war,  this  fact  has  no  log- 
ical connection  with  their  administration,  which  for  the 
greater  part  is  in  the  interests  of  peace.  There  arc  ni» 
extremes  of  social  necessity  which  do  not  carry  with  them 
or  develop  mitigations  of  a  compensating  kind.  Thus, 
with  all  the  impressions  of  the  late  civil  war  in  tho  U.  S. 
fresh  in  the  national  mind,  and  many  of  its  calanttitios  yet 
unrepaired,  the  burden  of  the  debt  is  held  to  bo  light  in 
cirtitrast  with  the  benefits  of  a  renewed  civil  constitution, 
which  ensures  a  higher  national  life  in  the  future,  and  a 
foundation  of  material  prosperity  which  was  impossible 
under  the  old  laws.  The  most  opjtositc  ©pinions  have  jire- 
vailed  among  statesmen  and  economists  concerning  the 
nature  of  a  |Miblie  debt,  of  whieh  the  jirinciple  of  funding 
is  the  vital  clement.  .Some  of  the  oM  British  writers  have 
maintained  that  **dcbt  and  wealth  arc  synunymous" — that 
"increase  of  debt  is  a  true  increiiso  «f  riches."  Others 
hold  the  opposite  theory,,  that  "  poverty,  misery,  and  the 
national  debt  are  synonymous  terms."  The  fact  that  a 
government  bond,  representing  a  certain  jKirtion  of  the 
national  debt,  and  bearing  interest,  is  convertible  into 
mtwiey.  or  capable  of  being  used  like  money  as  a  medium 
of  exchange,  is  the  source  of  the  error  that  it  is  tie  facto 
the  equivalent  of  money,  and  of  the  plausible  deduction 
that  national  debt  is  mriney.  This  delusion  disappears 
when  we  rcfiect  that  the  property  of  tho  country  is  an- 
nually ri-aped  over,  and  a  great  harvest  of  its  productions 
appropriated  to  the  payment  of  yearly  interest  on  tho 
bond,  and  finally  tn  the  redemption  of  tho  principal.  It 
is  to  be  observed,  however,  that  there  is  no  logical  con- 
nectirtn  between  the  origin  of  a  national  ilebl  and  the  uses 
to  which  the  bon<ls  Jiased  on  it  are  applied.  That  the  <Ioc- 
uments  representing  a  debt  nmy  be  used  as  money,  and  may 
be  made  subservient  to  the  public  good  by  the  improve- 
ments which  are  effected  by  such  use.  is  a  simple  proposi- 
tion, and  demonstrably  true.  A  nation  iiniy  advuntuge- 
oiwly  incur  debt  for  the  mainteimnce  of  its  harbors,  and 
thenco  may  follow  direct  commercial  benefits  far  outreach- 
ing  tho  cost.  The  whole  (juestion  of  funding  in  therefore 
a  question  of  disereIi<Hi  on  the  part  of  the  legislature. 
Many  eminent  writers — and  nnmng  (betn,  Adam  Sniilh — 
fall  into  the  error  of  repudiating  tlie  whole  system  of 
funding,  because  of  the  abuses  which  have  been  associated 
with  it,  and  especially  tho  facility  of  increasing  a  national 
debt  and  oppressing  the  people  by  taxes.  Hut,  notwilb- 
slanding  alt  such  abuses,  the  balance  of  benelit  is  on  the 
side  of  funding,  which  is  no  nmre  (ban  to  s:iy  that  national 
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credit,  wisely  administered,  is  a  source  of  wealth  and  pros- 
perity  to  a  country.     There  are  no  examples  m  history  of 
sucee"ssful  and  advanced  national  development  without  it. 
Before  the  introduction  of  the  funding  system  into  England 
the  linanci.^l  history  of  the  British  government  was  a  his- 
tory ofcontinuous  fraud  and  dishonesty.  Richard  I.  pawned 
the"  revenues  of  the  kingdom  to  pay  the  expense  of  the  cru- 
sades to  the  Holy  Land  ;  Henry  III.  pawned  the  crown  jewels 
and  regal  ornaments  and  robes  of  state  to  raise  money; 
Richard   II.   was  deposed   for  extorting   £1,100,000   from 
his  suljjects  on  false  pretences;   the  two  Edwards,  I.  and 
III.,  and  the  two  Henrys,  IV.  and  VIII.,  defrauded  their 
creditors  of  immense  sums.     In  the  reign  of  Elizabeth  the 
people  demanded  repayment  of  the  money  borrowed  by 
lier  predecessors,  and  obtained   it.     At   Cromwell's  death 
the  debt  of   the   kingdom  was   £2,474,290,  of  wliich   the 
creditors  were  defrauded  by  Charles  II.  on  the  Restora- 
tion, excepting  £664,226,  on  which  interest  was  allowed. 
This  was  the  beginning  of  the  present  debt.      William  III. 
introduced  the  system  of  funding,  which  originated  with 
the  republics  of  Venice   and   Genoa,  and  it  has  remained 
essentially  unaltered  to  the  present  day.     In  its  usual  ad- 
ministration, in  the  U.  S.  as  well  as  in  England,  it  is  open 
to  question  whether  it  is  entirely  just  towards  the  creditor. 
If  it  be  clearly  understood  beforehand  that  a  government 
has  the  right  to  take  advantage  of  a  peculiar  state  of  the 
market,  and  to  replace  any  part  of  its  debt  at  a  lower  rate 
of    interest,    although   such    a  proceeding  might  partake 
somewhat  of  the  nature  of  repudiation,  yet,  as  the  cred- 
itor is  forewarned,  no  moral  default  could  be  charged  on 
the  government;  but  a  strict  regard  for  equity  would  seem 
to  demand  that  the  creditor  should  have  a  corresponding 
right  when  the  market  eh.anges  b.ack  to  its  former  condi- 
tion.    To  reduce  his  income  is  to  dejirive  the  creditor  of  a 
part  of  his  capital.     The  transactions  of  the  British  ex- 
chequer following   the  peace  of    ISlD   furnish   a  striking 
example  of  the  possibilities  of  financial  administration  in 
emergency.     In  consequence  of  the  rise  of  public  securi- 
ties the  interest  on  exchequer  bills  was  reduced  (1817)  from 
5i  to  3i  per  cent.;  and  while  only  the  sum  of  £3,000,000 
was  added  to  the  debt,  more  than  £23,000,000  were  can- 
celled.    Another  operation  was  to  convert  3  per  cent,  stock 
into  3.V  per  cents.,  whereby  the  holders  of  the  former  were 
induce'd  to  buv  into  the  hitter  at  an  advanced  price.     The 
result  was  an  increase  of   £3,000,000   in   the  debt,  while 
more   than    £19,000,000    were   cancelled   (181S).     Another 
measure   was   the  reduction   of  5   into   4  per  cents.     The 
bank,  co-operating  with  the  exchequer,  increased  its  cir- 
culation of  bills,  and  lowered  the  rate  of  interest  from  5  to 
4  per  cent.     By  this  stroke  the  sum  of  £140,250,828  of  5 
per  cents,  was  converted  into  £147,203,328  of  4  per  cents., 
at  a  yearly  saving  of  £1,222,000  interest  and  scarcely  any 
increase  of  the  debt.     In  1824,  4  per  cents,  to  the  amount 
of  £76,806,852  were  changed  into  3i  per  cents.,  with  no 
change  of  the  capital.     Such  transactions  as  these  do  not 
heighten   our  esteem   for  the  rules   of  administration   of 
national  debts.     They  betray  shortsightedness  in  the  man- 
agers.    The  true  principles  of  fiscal  policy  are  such  as 
give  permanency  and  unfiiltering  confidence  in   the  gov- 
ernment, which  is  the  best  preparation  for  emergencies  in 
the  future,  and  of  vastly  greater  consequence  in  the  end 
than  any  transient  gains  by  tricks  which  are  more  befit- 
ting gamblers  on  the  street-corner  than  the  representatives 
of  a  great  nation. 

Siiil-iii;i  Fund. — The  first  regular  plan  for  the  gradual 
extinction  of  the  national  debt  of  Great  Britain  was  a 
sinking  fund,  proposed  by  the  earl  of  Stanhope,  and 
adopted  by  Sir  Robert  Walpole  in  1716.  The  operation  of 
the  plan  was  not  encouraging.  The  payments  in  liquida- 
tion of  the  debt  from  1716  to  1728  amounted  to  £6,648,000, 
and  the  increase  of  the  debt  for  supplies  was  about  the 
same.  It  was  found  to  be  much  easier  to  lay  hands  on 
the  accumulated  fund  than  it  was  to  negotiate  new  loans, 
which  meant  the  imposition  of  new  taxes.  The  plan  of 
holding  the  fund  inviolable  for  the  purpose  of  Ii(|uidation 
was  soon  abandoned.  In  1733  began  the  regular  practice 
of  resorting  to  it  for  the  supplies  of  the  year  whenever 
there  was  a  deficiency  in  the  general  accounts.  In  1792, 
when  the  war  with  France  began  and  new  loans  became 
necessary,  a  sinking  fund  of  1  per  cent,  was  ei-eated  on  the 
nominal'sum  of  each  loan,  which  was  expected  to  redeem 
it  in  forty-five  years.  But  in  the  succeeding  years  loans 
to  the  amount  of  £86,796,375  were  contracted  without  any 
provisions  for  their  discharge.  In  fact,  it  was  already  ap- 
parent that  the  sinking  fund  was  a  delusion  and  a  snare. 
It  was  likely  to  be  seized  in  case  of  emergency,  without 
the  least  regard  to  the  end  for  which  it  was  created.  After 
many  experiments  and  modifications  it  was  finally  aban- 
doned in  1828,  as  a  stated  part  of  the  financial  system,  by 
act  of  Parliament,  which  declared  that  for  the  future  "  the 
amount  of  the  sinking  fund  be  the  actual  surplus  of  the 


revenue  over  the  cxpenditurea."  But  the  same  kind  of 
financial  tricks  already  described  were  continued  on  one 
jjretence  or  another.  In  1829,  debt  to  the  amount  of 
£4,900,000  was  created,  giving  a  reduction  of  £6,000,000; 
in  1830  the  sum  of  £154,000,000  was  added  to  the  debt, 
and  a  reduction  of  capital  efi'ected  of  £168,000,000.  This 
was  at  the  cxpeuse  of  the  public  creditors.  To  tell  the 
plain  truth,  it  was  nothing  less  than  repudiation.  Xot- 
withslanding  these  facts — which  have  long  been  matter  of 
authentic  history — the  delusion  of  the  sinking  fund  has 
been  adopted  in  the  U.  S.,  and  is  pursued  with  all  the  seri- 
ousness of  children  who  endow  their  dumb  toys  with  life 
and  understanding.  While  it  is  allowed  that  some  advan- 
taco  may  be  gained  by  combining  in  one  sum  the  remain- 
ders of  appropriations  which  would  otherwise  lie  dead  and 
fruitless,  and  funding  them  on  interest,  it  is  ai>parent  be- 
yond all  dispute  that  the  rule  adopted  by  the  British  Par- 
liament is  the  true  one — viz.  that  the  only  actual  sinking 
fund  is  in  the  surplus  of  revenue  over  expenditures.  Every- 
thing else  for  purposes  of  liquidation  is  a  delusion  and  a 
snare.  J-  S.  Gibbons. 

Fun'dy,  Bay  of  [once  called  Fundi/  Bai/,  a  corrup- 
tion of  the  Fr.  fund  de  la  bate,  the  "Head  of  the  Bay," 
which  is  a  name  still  given  to  the  upper  ]iart  of  the  Bay 
of  Fundy],  an  arm  of  the  Athuitic  extending  N.  E.  be- 
tween New  Brunswick  on  the  N.  W.  and  Nova  Scotia  on 
the  S.  E.  Its  N.  E.  extremity  divides  into  two  parts — 
Chignccto  Channel,  the  north-westernmost,  itself  dividing 
into  Shepody  Bay  and  the  Cumberland  Basin,  the  latter 
reaching  to  within  13  miles  of  Northumberland  Strait, 
from  which  it  is  intended  that  a  canal  shall  be  cut ;  the 
N.  E.  arm  of  the  bay  is  composed  of  Minas  Channel  and 
Basin  and  Cobcquid  B.ay.  Spring  tides,  in  parts  of  tho 
Bay  of  Fundy,  have  been  known  to  rise  over  70  feet,  and 
come  pouring  in  like  .an  immense  bore.  The  funnel-shoped 
and  rapidly  narrowing  entrance  to  the  bay  enables  a  dis- 
proportionately long  tidal  wave  to  enter,  and  as  it  becomes 
narrower  and  shallower  the  height  is  necessarily  increased. 
Tho  remarkable  tidal  peculiarities  render  navigation  dan- 
gerous, except  to  navigators  who  are  familiar  with  it.  Its 
fisheries  are  of  great  importance. 

Fii'nen,  or  Fuhnen  [Dan.  Ft/cn],  next  to  Seeland,  the 
largest  of  the  Danish  islands,  separated  from  Seeland  by 
the°Grcat  Belt  and  from  Jutland  by  the  Little  Belt.  Area, 
1123  square  miles.  Pop.  182,816.  It  is  low,  but  hilly, 
partly  covered  with  forests,  and  very  fertile.  Tho  principal 
towns  are  Odense,  Svendborg,  and  Nyborg. 

Fu'neral,  Funeral  Rites  [Lat.  fnnua,  fnneria,  a 
"  dead  body  "].  The  disposal  of  the  bodies  of  the  dep.arted 
has  in  all  ages  and  in  nearly  all  countries  excited  a  pro, 
f<mnd  interest  in  the  living.  The  two  principal  modes 
which  are  and  have  been  observed  are  luriut  in  the  earth 
or  sea,  and  cremiit!i>n,  incineration  or  burning.  Burial  has 
been  practised  from  remote  pre-historic  times,  as  is  shown 
not  only  by  the  most  ancient  existing  records,  but  by  the 
examination  of  cairns  and  sepulchral  mounds  in  many 
countries.  Burials  are  either  in  graves,  in  which  the  body 
(usually  either  enclosed  in  a  coffin  or  cist,  or  among  ruder 
peoples  simply  wrapped  in  grave-clothes)  is  covered  directly 
with  tho  earth,  or  it  is  placed  in  a  subterraneous  chamber 
called  a  vault,  tomb,  or  sepulchre.  The  embalming  of  dead 
bodies  (see  Embalming  and  MrvMv)is  a  process  anciently 
very  prevalent  in  Egypt  and  some  other  countries  prepar- 
atory to  burial.  Burial  in  the  sea  takes  place  from  ships 
which  are  too  far  from  the  land  to  permit  interment  to  take 
place.  The  body,  placed  in  a  suitable  canvas  sack,  is  (very 
commonly  after'  the  reading  of  the  short  and  impressive 
burial-service  of  the  .Anglican  Church)  committed  to  tho 
sea,  shot  or  other  suitable  weights  being  attached  to  tho 
feet.  Burial  in  the  earth  is  usually  accompanied  by  cere- 
monies prompted  at  once  by  aft'ection  and  by  the.religious 
faith  and  sentiments  of  the  friends  of  the  deceased.  Masses 
and  requiems  arc  prescribed  in  tho  rituals  of  some  Chris- 
tian churches  ;  eulogies,  elabor.ate  oraisons  fnntbres,  or  for- 
mal sermons  are  pronounced  at  or  soon  aflcr  the  funerals 
of  distinguished  persons ;  but  more  commonly  in  Protest- 
ant communities  a  simple  liturgical  service,  or  a  still  less 
formal  scriptural  rending,  followed  by  a  few  words  of  sym- 
pathy and  religious  counsel,  with  a  prayer  for  the  living 
friends,  completes  the  service.  Music  is  not  universal  at 
funerals  ;  when  used  it  is  either  in  a  minor  key  and  expres- 
sive of  grief,  or  of  a  kind  intended  to  inspire  hope  and  re- 
ligious faith.  A  simple  bier,  or,  in  the  case  of  public  cha- 
racters of  distinction,  a  more  or  less  imposing  catafalque 
or  hearse  is  employed  for  the  support  of  the  coffin;  and 
funeral  cars  (also  "called  hearses)  are  almost  uniformly 
employed  in  carrying  the  dead  to  the  grave.  The  cus- 
tom of  having  hired  mourners  to  bewail  the  dead  is  at 
present  prevalent  chiefly  in  the  East.  The  liearse,  in  strict 
language,  is  the  candle-frame  used  in  Roman  Catholic  ser- 


FUNERAL,  funi:i:al  kites. 


373 


vices  for  the  support  of  burning  tapers.  (For  an  account 
of  places  of  luiriul  snc  Cemetery,  by  John  Jav  Smith.) 
The  dead  ure  uhiiost  always  buried  in  the  supine  pusittun, 
very  coninionly  with  the  head  towiird  the  E. — a  custom 
whii'h  may  liave  a  religious  signifieance,  but  which  pre- 
vailed to  some  extent  niuon^  the  aborigines  of  North 
Anieriea.  Some  of  these  peoples,  however,  like  the  Kaf- 
firs, buried  the  dead  in  the  sittinj;  posture — a  custom  which 
was  once  common  in  the  south  of  iJritain,  as  is  shown  by 
the  cxaminaticni  of  sepulchral  mounds  referred  somewhat 
doubtfully  to  a  pre-hi^toric  age.  Recent  ob-jcrvers"  Iiave 
discovered  in  North  Carolina  graves  in  which  the  dead 
were  placed  very  near  the  surface  of  the  ground,  and  cov- 
ered with  «oft  clay,  which  was  afterwards  hardened  iiy  tiro. 
Many  Western  aboriginal  tribes  suspended  their  dead  in 
trees  or  placed  them  upon  raised  platforms — a  practice 
which  may  have  been  designed  to  keep  them  from  raven- 
ous beasts.  Slime  Iiiilian  tribes  carry  the  bones  of  the 
dead  with  them  on  their  migrations;  others  have  the 
greatest  horror  of  ever  speaking  of  the  dead  ;  while  among 
some  tribes  there  prevails  a  system  of  ancestral  worship 
which  recalls  thai  so  prevalent  in  China,  and  a  solemn 
dance  is  hebl  yearly  at  the  burial-place.  The  Parsecs  ex- 
pose their  dead  until  the  kites  and  vultures  have  removed 
the  soft  tissues,  when  the  bones  are  jdaeed  in  an  ossuary. 
A  very  similar  pra<-.tice  obtains  among  some  wild  South 
American  tribes.  In  many  European  monasteries  there 
are  ossuarius  for  the  bones  of  the  deceased  brothers.  Bur- 
ial is  believed  to  have  prevailed  quite  as  extensively  in  an- 
cient Greece  as  burning  did  ;  and  it  was  undoubtetlly  far 
more  prevalent  in  Home  than  burning  until  a  comparatively 
late  period  of  the  republic. 

2.  (■rcinntiint,  incvtmotion,  and  inducrntton  are  names 
given  to  the  practice  of  burning  the  dead.  This  practice 
certainly  prevailed  in  pre-historic  Europe,  but  probably 
not  In  the  must  remote  periods.  The  cases  of  incremation 
narrated  in  the  Obi  Testament  would  seem  to  bo  exccjitlonal 
ones(l  Sam.  xxxi.  12;  Amos  vi.  10,  etc.).  The  practice 
was  common  in  (J recce.  Home,  Etruria,  and  other  ancient 
countries,  and  was  finally  extinguished  bj-  the  spread  of 
Christianity,  which  introduced  a  belief  tn  a  future  resur- 
rection, not,  indeed,  incompatible  with  the  practice  of  cre- 
mation, but  in  the  *iimplc  minds  of  the  early  believers  at 
least  repugnant  to  their  sentiments.  The  ancient  prac- 
tice was  to  burn  the  dead  upon  a  funeral  pyre  of  wood, 
upon  which  oil,  incense,  and  spices,  and  sometimes  food 
and  clothing,  were  placed  (a  practice  reminding  us  of  the 
custom  so  prcrvalent  among  savages  of  burying  fooil  and 
weapons  with  the  dead,  and  of  sacrificing  horses,  dogs,  or 
even  slaves,  for  the  service  of  the  departed).  Finally,  the 
embers  were  quenched  with  wine,  and  the  ashes,  placed  in 
a  CiNERARV  Uit\  (which  see),  were  deposited  in  a  sepulchre 
{cftlumbarhim)  or  subterranean  cell,  or  in  some  cases  buried 
in  the  earth  at  the  spot  where  the  incremation  took  place. 
The  use  of  some  kind  of  cinerary  urn  for  the  asiies  was  to 
some  extent  prevalent  throughout  Western  Europe  in  ante- 
Roman  times,  if  we  can  rely  upon  published  estimates  as 
to  llie  date  of  certain  sujjjioscd  pre-historic  remains.  At 
present,  the  combustion  of  the  dead  is  frequent,  but  by  no 
means  universal,  in  llindostan.  In  North-western  British 
America  there  are  tribes  which 
practice  crcmatitm,  and  so  do 
some  of  the  tribes  of  the  Sho- 
shone family.  Funeral  urns  are 
found  in  aii<*ient  North  Ameri- 
can mounds  tillcil  with  ashes  and 
half-burned  bones.  Some  Cali- 
fornia Indians  burn  their  dead, 
and  UAv  Ihc  ashes  for  a  sort  of 
j)aint,  with  which  they  besmear 
themselves  in  the  funeral  dance. 
(Sec  the  article  on  modern  cre- 
mation below,  by  S.  Sexton, 
M.I>.) 

liesides  the  two  principal 
nioiles  above  indicated,  and  that 
of  exposure  already  referred  to 
as  prevalent  in  some  countries, 
there  are  some  other  cxcejdion- 
al  methods  of  disposir\g  of  the 
<lead.  The  Fans  of  West  Africa 
eat  their  dead,  or.  as  they  pre- 
tend, exchange  their  boilics  for 
those  of  other  tribes,  which  are 
eaten.  In  some  I*a(u(ic  islands 
the  .lick  and  aged  arc  buried 
alive  for  the  sake  of  economy  ; 

in  India  the  burial  and  burning  <»f  living  persons  were  re- 
ligious ceremoni.'s.  now  suppressed  by  law.  Very  con- 
siderable numbers  of  corpses  are  thrown  into  tin-  pocred 
rivers  of  India,  and  It  is  also  customary  to  take  a  part  of 


the  body  from  the  funeral-pile  and  cast  it  into  the  river. 
In  South  Africa  some  tribes  drag  the  bodies  of  women 
into  some  waste  place  for  wild  beasts  and  vultures  to  de- 
vour. The  Chinooks  and  other  fish-eating  Indians  on  the 
lower  Columbia  River  adorned  the  dea<l  with  their  finest 
clothing  and  ornaments,  placed  the  body  in  a  canoe  and 
allowed  it  to  float  out  into  the  sea;  and  similarly  other 
tribes  Iloated  their  dead  into  large  lakes  and  rivers.  Many 
of  the  Pacific  coast  Indians  not  only  avoid  all  reference  to 
the  departed  by  name  or  by  any  allusion,  but  all  the  prop- 
erty, and  even  the  house,  of  the  decea.scd  are  burned  :  and 
this  burning  is  the  essential  part  of  the  funeral  ceremony. 

C.  W.  (iUEENE. 

Cremation. — During  the  years  1873-74  great  efforts  were 
made  on  the  continent  of  Europe,  in  England,  and  in  the 
United  States  to  establish  cremation  as  a  means  of  disposing 
of  human  bodies  after  death  wherever  it  should  be  desired. 
This  recent  movement  developed  the  fact  that  a  great  num- 
ber of  people  would  regard  the  jtractice  with  favor.  In 
London,  Paris,  New  York,  Vienne.,  llerlin,  Leipsie,  and 
Dresden  the  feeling  manifested  itself  in  ]>ublic  meetings, 
organization  of  societies,  and  cxtentlcd  discussion  in  the 
press.  Many  experiments  were  made  both  with  human 
remains  and  those  of  the  inferior  animals  to  ascertain  the 
quickest  and  least  objectionable  method;  for  this  modern 
revival  of  burning,  though  the  practice  has  prevaileil  to  a 
greater  or  less  extent  through  nearly  the  whole  historic 
period  of  man,  is  to  be  based  upon  scientific  ajqiliances 
which  would  attain  the  object  in  view  quickly  and  inof- 
fensively. Prof.  Brunetti  of  Padua,  Italy,  was  prominent 
among  the  first  in  the  movement.  Shortly  afterwards  Sir 
Henry  Thomjison  of  London  wrote  an  exhaustive  article 
upon  the  suliject.  urging  its  adoption  with  much  force. 
About  the  same  time  public  attention  was  aroused  in  New 
York,  the  idea  receiving  the  approval  of  many  influential 
and  intelligent  citizens.  Simultaneously  in  ttermany  and 
in  Switzerland  even  more  earnestness  was  shown.  Mr. 
Phili|)  II.  Holland  of  London  replied  to  Sir  Henry  Thomp- 
son at  considerable  length,  but  the  opposition  was  much  less 
than  might  have  been  expected.  This  was  doubtless  <lue  in 
great  \y.ivt,  however,  to  the  general  belief  that  the  agitation 
was  purely  theoretical,  and  that  there  was  no  immediate  pros- 
pect of  the  successful  establishment  of  the  practice.  Women 
have  been  prominent  among  cremationisfs,  and  any  gene- 
ral adoption  of  the  system  will  be  largely  owing  to  tlieir 
advocacy.  In  England  Lady  Kose  Mary  Crawshay.  and 
in  New  York  a  huly  whose  name  has  not  been  made  pub- 
lie,  have  written  able  arguments  in  its  favor.  There  are 
two  distinct  classes  of  arguments — hygienic  and  sentiment- 
al— in  favor  of  cremation.  The  sanitarian  urges  the  dan- 
ger to  the  living  of  placing  beneath  the  surface  of  the  earth 
great  numbers  of  the  dead  near  large  cities,  to  gradually 
decompose,  thus  contaminating  the  water  and  jioisoning 
the  air  by  the  liberated  gases,  the  overloadeil  soil  being 
aide  to  do  its  work  of  disinfection  only  to  a  limited  extent. 
In  general  importance,  however,  tlie  sentimental  intlueuces 
are  greater  both  for  and  against  burning,  and  it  will  belong 
before  it  is  accepted  as  a  civilized  custom.  It  is  a  notable 
fact  that  it  has  been  inaugurated  jtractieally  by  women, 
Lady  Dilke  of  England,  and  another,  a  German,  having 
Fio.  1. 
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been  cremated  at  Dresden.  The  fear  of  being  hurled  alive 
IH  very  general,  and  is  a  powerful  eau«e  aeting  in  favor  td" 
eremation.  It  simplifies  very  much  the  funeral  rile,  and 
honoe  from  its  economy  '-oninicndK  ilself  to  ;i  large  oluss. 
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The  most  important  objection  raised  against  such  total 
and  rapid  destruction  of  the  body  is  medico-legal,  as  it 
is  claimed  that  evidences  of  poisoning  and  violence  would 
be  destroyed.  This  is  met  by  the  statement  that  necessarily 
there  would  be  a  more  careful  examination  of  bodies  before 
burning,  and  probably  a  more  general  detection  of  crime. 
Cremation  will  be  for  many  years  after  its  adoption  con- 
fined to  large  towns.  The  expense  necessarily  incurred  in 
the  erection  of  furnaces  and  other  apparatus  would  indicate 
the  probable  formation  of  joint-stock  companies  to  accom- 
plish it.  Two  societies  have  been  organized  in  New  York 
City — one  among  the  English,  and  the  other  among  the 
German  portion  of  the  population — and  it  is  probable  that 
in  a  few  years  this  rite  will  be  available  for  those  who  pre- 
fer it.  In  Dresden,  as  stated  before,  a  furnace  is  in  opera- 
tion. The  disposal  of  the  ashes  is  left  to  the  choice  of  the 
survivors.  They  may  be  placed  in  the  family  vaults  al- 
ready built  in  many  of  our  beautiful  cemeteries,  or  new 
devices  may  be  adopted  as  the  custom  becomes  ]iopular. 

Greumtton  Fnrnnre. — The  Siemens  cremation  furnace  con- 
sists of,  first,  the  furnace  .K  (see  Fig.  1),  in  which  the  body 
is  placed  for  cremation  ;  and,  secondly,  the  regenerator  B, 
iu  which  the  gas  and  air  used  for  combustion  are  heated 
before  entering  the  cremation-chamber  A.  The  gas  for 
combustion  is  prepared  at  a  distance  from  the  furnace,  and 
led  to  it  through  underground  tiues  {lor  general  description 
of  these  furnaces  see  Fubn.\ck  (Siemens  iron)).  The  re- 
generators (a,  a  \,  b,  b  1,  Fig.  2)  consist  of  fire-brick 
chambers  filled  with  fire-brick  laid  loosely,  having  regular 
spaces  between  them  through  which  the  air  and  gas  can 
puss.  The  gas  is  admitted  at  the  bottom  of  the  regenerator 
a  through  the  valve  c,  and  the  air  at  the  bottom  of  the 
Fio.  2. 
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regenerator  b  through  the  valve  d.  The  gas  and  air  pass 
upward  tiirough  the  loosely-l.aid  fire-brick,  and  become 
heated  by  contact  with  them — in  what  way  will  be  shown 
presently.  The  heated  gas  and  air  unite  at  the  entrance  to 
the  cremation-cliamber,  where  combustion  ensues,  produ- 
cing an  intense  heat  and  flame  that  reach  to  the  door  at 
the  farther  end  of  the  furnace.  The  burnt  gases,  after 
circulating  through  the  furnace,  pass  back  again  to  the 
end  of  the  furnace  at  which  they  entered — the  entrance  and 
exit  passages  being  separated  vertically  by  a  thin  dia- 
phragm of  tire-brick — and  downward  through  the  regen- 

Fio.  3. 
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eratorsctl,  61,  heating  the  loosely-Iaid  fire-brick  in  their 
descent,  and  passing  out  at  the  bottom  of  the  regenerators, 
comparatively  cold,  through  the  valves  to  a  high  chimney- 
stack,  whence  they  escape  into  the  air.  At  stated  intervals 
the  butterflies  in  the  valves  are  reversed,  by  which  the 
currents  of  air  and  gas  are  changed,  so  that  they  pass  up- 
ward tiirough  the  regenerators  a  1  and  b  1,  become  heated 
in  their  passage  through  them,  and  after  combustion  in 
the  furnace  pass  downward  through  the  regenerators  a  and 
fc,  which  alisorb  their  surplus  heat.  This  reversing  the 
currents  is  done  every  half  hour.  The  furnace  is  raised  to 
a  strong  heat  before  the  body  is  introduced,  and  after  the 


body  is  in  the  furnace  and  the  door  closed,  the  amount  of 
gas  supplied  to  the  furnace  is  gradually  diminished,  as  the 
gases  coming  from  the  body  are  sufficient  to  support  com- 
bustion. In  this  way  no  foul  vapor  can  escape  into  the 
air,  every  particle  lieing  oxidized:  and  when  the  process 
is  completed — which  takes  about  half  an  hour — nothing  is 
left  in  the  furnace  but  a  small  quantity  of  white  ash,  which 
is  carefully  collected  and  placed  at  the  disposal  of  the 
friends.  S.iMiiEL  Sk.xton. 

Fiinf'kirchen  [Ger.  "five  churches,"  Slavic,  Pecs, 
"  five  "],  town  of  Hungary,  in  the  district  of  Baranga.  Its 
cathedral  is  the  largest  and  handsomest  church  building  in 
Hungary.  It  has  a  college  and  other  important  educa- 
tional institutions,  and  is  a  bishop's  see.  Its  trade  is  very 
active.  It  has  interesting  remains  of  the  Roman  and  Turk- 
ish periods,  for  the  Turks  held  this  town  1543-16SC.  Pop., 
with  suburbs,  24,014. 

Fun'gi[plu.  of  Lat./idi'/iis,  a  "mushroom"].  In  botany, 
the  Cryptogamia  or  flowerless  plants  include  in  the  higher 
section  ferns,  mosses,  liverworts,  etc.:  and  in  the  lower 
Lichens,  Fungi,  and  .\lga?.  Sometimes  the  two  first  are  as- 
sociated together  as  Jlycetales  or  Fungales,  ■"  their  relations 
being  so  intimate  that  no  sharp  line  of  separation  can  be 
drawn  between  them,  but  for  the  present  purpose  we  shall 
regard  them  as  distinct.  A  logical  definition  of  what  con- 
stitutes a  fungus  can  scarcely  be  accomplished,  but  for 
general  purposes  it  may  be  sufiicient  to  describe  a  fungus 
as  a  cryptogamic  plant  of  the  inferior  section,  closely  re- 
lated  to  lichens,  mostly  epiphytal  or  hysterophytal  (some- 
times cpizoic),  deriving  nourishment  by  means  of  a  my- 
celium from  the  substance  on  which  it  grows,  and  never 
producing  the  peculiar  green  bodies  (found  in  lichens) 
known  as  gonidia.  To  this,  as  well  as  every  other  defini- 
tion hitherto  attempted,  some  exceptions  may  be  taken. 
The  mycelium  is  at  times  nearly  obsolete,  and  wlien  grow- 
ing on  inorganic  substances  it  can  hardly  be  assumed  that 
nourishment  is  derived  from  the  matrix.  On  the  one  hand, 
some  Fungi  can  scarcely  be  distinguished  from  lichens,  and 
on  the  other  from  Alga^  whilst  in  the  majority  of  cases 
they  are  prominently  distinct.  H.  C.  Sorby,  F.  R.  S.,  has 
recently  shownf  that  when  examined  by  spectrum  analysis 
this  close  aflinity  exists  between  individu.als  and  small 
groups  of  lichens.  Fungi,  and  Alga;,  so  that  not  only  struc- 
turally, but  also  chromatologically,  there  is  an  intimate 
relation  between  them.  The  localities  in  which  these 
plants  are  found  are  as  variable  as  the  plants  themselves. 
Some  of  the  larger  forms  occur  in  every  description  of 
soil,  but  in  most  cases  arise  from  decomposed  vegetable  or 
animal  matter:  others  afl'ect  decaying  wood,  and  others 
flourish  on  what  would  appear  to  be  healthy  and  vigorous 
growing  trees.  Smaller  forms  occur  on  decaying  organic 
substances  of  all  kinds;  some  arc  parasitic  upon  and  de- 
structive to  living  plants;  a  few  on  living  animals,  and 
others  submerged  in  water  or  developed  on  such  inorganic 
matrices  as  naked  stones,  leaden  cisterns,  plastered  walls, 
dirty  glass,  or  such  eccentric  habitats.  The  conditions 
which  seem  most  favorable  to  the  development  of  Fungi 
are  moderate  but  continuous  moisture,  a  close,  damp  at- 
mosphere, shady  situations,  and  neither  extreme  of  heat 
or  cold.  To  this  rule,  again,  there  are  exceptions,  as  cer- 
tain Fungi  reach  their  maturity  during  winter,  and  others 
flourish  in  profusion  in  the  tropics,  but  in  temperate  coun- 
tries the  damp,  mild  autumnal  weather  produces  the  most 
prolific  crops  of  Fungi.  The  geogr.iphical  distribution  of 
Fungi  cannot  be  mapped  so  satisfactorily  as  that  of  the 
Ph£eneroganiia,  inasmuch  as  they  have  been  less  studied 
or  collected  by  travellers,  and  there  are  immense  tracts 
of  which  the  flowering  plants  arc  moderately  known, 
but  the  Cryptogamia  are  either  wholly  unknown,  or  only 
partially  known  from  a  few  casual  specimens.  An  attempt 
has  been  made  by  the  younger  Friesj  to  indicate  the  features 
of  geographical  distribution  ;  but  this  is  necessarily  very 
imperfect  and  unsatisfactory,  even  when  undertaken  by 
one  who  had  the  greatest  facilities  of  any  living  botanist — 
through  his  illustrious  father — for  the  accomplishment  of 
such  a  sketch.  Imperfect  as  it  is,  this  essay  may  be  perused 
with  profit,  as  we  can  only  introduce  here  one  or  two  of 
the  general  conclusions  arrived  at  by  the  author.  The  fleshy 
Hymenomyeetes,  of  which  thecommonmushroom(^y'i)-i'cir«) 
may  be  accepted  as  the  type,  flourish  most  in  the  colder 
portion  of  the  temperate  zone;  the  hard  Polyporei  are 
tropical,  although  extending  into  the  temperate  zone; 
whilst  Hexnr/oua  and  Fnvoliia  are  intertropical,  and  do 
not  extend  into  temperate  climes.  "  When  the  majority  of 
the  species  of  a  genus  are  of  a  fleshy  consistence,  it  may 

*  Rev.  M.  J.  Berkeley,  Inlroduclion  to  Cryptogam  ic  Botany,  p.  235. 

t  H.  C.  Sorby.  F.  R.'S.,  jRr.warches  in  Chromalology,  in  Proceed- 
ings of  thK  Poi/'al  Societv  for  1S73. 

X  M.  E.  P.  Fries,  in  the  Traiisartiom  of  the  Academy  of  UpsaM 
for  18S7,  and  Annates  des  Sciences  Naturelles,  1861,  xv.  p.  10. 
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generally  be  concluded  that  that  genus  belongs  to  a  north- 
ern rt'giou.  even  if  it  j-houUl  hiivc  some  representatives  in 
lands  which  enjoy  more  snnshinc."  Most  of  the  Auricu- 
larini  iirc  eosmoiiolitau.  whilst  the  Gasteromycotes  belong 
to  the  warmer  division  vi'  the  temperate  and  to  the  tropical 
zone.  The  subterranean  Fungi  arc  more  freely  developed 
in  warm  climates.  Of  the  more  mieroscopii;  forma  even 
less  is  known,  but  it  may  be  predicated  that  spha^riaccous 
Fun'jji  are  comniun  botli  to  the  temperate  and  torrid  zones, 
whilst  MiicetliHcn  are  almost  universal  in  their  distribution, 
and  the  coniomycetous  Fungi  parasitic  upon  living  plants 
present  themselves  whurever  their  host  flourishes  or  an 
allied  species  of  jjlia^ncrogamie  plant  is  found.  Various 
conditions  of  elevation,  hydrography,  forest,  and  desert 
infliirnce  or  modify  these  general  conclusions. 

The  relation  of  Fungi  to  the  human  subject  is  still  a 
matter  of  controversy,  some  eminent  men  contending  tliat 
many  of  the  "ills  lliat  tk-sli  is  heir  to"  may  be  attributed 
to  minute  Fungi,  and  that  many  diseases  are  of  fungoid 
origin;  whilst  others  contend  that  Fungi  are  not  the  cause, 
but  when  present  are  subset]  uently  developed  in  unhealthy 
tissues.  The  minute  unicellular  bodies  which  form  the 
basis  of  much  of  this  controversy  arc  so  simple  that  they 
cannot  satisfactorily  bo  referred  to  Fungi  or  Algie,  much 
less  to  any  definite  group  of  either,  and  their  development 
has  yet  to  be  traced.  Whatever  may  bo  the  result  of  in- 
quiries in  this  direction,  wo  do  not  think  it  justifiable  to 
assert  that  minute  Fungi  have  any  important  or  extensive 
influence  in  causing  disease  in  the  human  subject.  Much 
has  been  written  of  the  associations  of  fungal  spores  with 
cholera,  scarlatina,  typhoid  fevers,  measles,  diphtheria, 
etc.,^  but  the  views  advocated  have  not  been  established, 
and  the  theory  still  remains  as  much  as  ever  the  subject 
of  controversy.  In  favus  and  other  skin  diseases  the  evi- 
dence Is  strong  in  favor  of  fungoid  development,  but  Dr. 
Tilbury  Fox  has  distinctly  intimated  his  belief  that  they 
only  exist  as  accidental  products:  for  he  says,  "in  refer- 
ence to  human  parasites,  the  medical  man  has  little  time 
(and  opportunity)  to  study  them  in  a  botanical  sense,  and 
regards  them  with  little  concern  compared  with  what  he 
considers  the  more  important — viz.  the  diseases  in  which 
they  occur:  in  other  words,  oa  acciffcutal  pi-o(htctH."'f  Too 
many  fatal  cases  of  ])oisoning  by  Fungi  have  occurred  to 
leave  any  doubt  of  the  deleterious  effect  of  numerous  spe- 
cies on  the  human  subject.  None  of  these  are  better  known 
than  the  fly  agaric  (AiiKitiita  jnutcarja),  which  has  a  wide 
distribution,  is  readily  distinguished  by  its  brilliant  color- 
ing, and  everywhere  is  acknowledged  as  dangerous.  This 
is  but  one  out  of  many  species  that  are  undoubtedly  poi- 
sonous, an<l  it  may  be  observed  that  even  species  which  arc 
known  to  be  wholesome  or  inert  when  properly  cooked  or 
eaten  whilst  fresh,  may  become  injurious  when  kept  long 
enougli  for  their  chemical  constituents  to  undergo  change 
or  modilication.  Unfortunately,  no  concise  and  definite 
rales  can  bo  laid  down  whereby  poisonous  may  be  distin- 
guished from  edilde  Fungi,  except  by  a  botanical  kuowleilge 
of  the  species.  To  aid  in  this,  Mr.  Worthington  Smith  has 
published  in  Kngland  two  large  colored  sheets  of  the  most 
common  poisouuus  and  esculent  species  found  in  that  coun- 
try.J 

In  European  countries  the  common  mushroom  (Agnricus 
camptntriM]  enjoys  the  widest  popularity  as  an  esculent,  es- 
pecially the  cultivated  varieties.  The  meadow  mushroom 
(A;/(triritit  nrrfiinin)  is  scarcely  inferior,  though  stronger  in 
flavor,  ami  is  preferred  by  many  to  the  cultivated  species. 
In  France  the  ehauipignon  { Murasniius  orcnrh-H)  is  largely 
eaten,  and  in  Austria  Ai/nrictut  mcNt>i»,  which  has  no  ad- 
mirers in  Kngland,  finds  a  constant  jdace  in  the  markets 
during  the  summer.  Truffles  {Ttibf.y  nHttvum,  etc.)  and 
morels  {.\forr/irffit  enrii/vntfi)  are  favorites  not  only  in 
Europe,  but  also  in  the  vales  of  Cashmere,  where  two  or 
three  species  of  morels  are  dried  for  eonsum]ition  through- 
out the  year.  The  great  pulT-ball  {  L>/ropprtlon  gt;/<t>itriiiii) 
i-<  increasing  in  reputation  as  a  breakfast  flclieney  in  (Jreat 
Ilritain,  whilst  Larftin'uM  (AV/crowHw,  the  cliantan-lle  (  r,ni- 
thun/lnt  rihfiriitH),  and  tlit!  hedgehog  fungus  (  llifhium  rr- 
p<unliim)  have  eaidi  their  circle  of  a<lniirers.  Nninerctus 
other  species  are  also  more  or  less  oaten  by  myeoplnigists, 
although  they  are  never  found  in  the  public  nnirkets.  /i»- 
fi-ttiH  rihi/iM  (Mit  in  slices  and  dried  may  be])urchased  tbroinjb- 
ou(,  the  year  in  most  of  the  eontinontal  ellies.  In  Taliiti 
the  Jew's  ear  { IfirtHulu  nun'rultt  Jinlir)  is  dried  in  largo 
i|uantitie9  and  exported  to  China,  whilst  a  species  of  agaric 
(  AiinrltuH  Hufifu-i-'utfui)  eonies  into  the  markets  of  Singajiore, 
and  iinother  dried  agaric  (  Ar/ttrinin  fimmtl'ituH)  in  sent  from 
the  Cabul  hills  inh)  the  plains  of  North-western  India.    Sev- 

•  See  ZeUschriJt  jar  PartuUenkundf,  edited  by  Drs.  Halllor  and 
ZQrn. 

t  fOcin  Dh^nACt  nf  Parasitic  OHgin,  \>y  \V.  Tllburjr  Fox.  M.  D. 
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oral  species  of  Cyttaria  are  eaten  in  the  southern  parts  of 
South  .\merica,  and  in  Australia  the  Mylaia  nustmlU  is 
a  favorite  article  of  food.  In  fact,  a  very  long  catalogue 
might  be  made  of  the  species  which  are  more  or  less  con- 
sumed in  difTerent  parts  of  the  world ;  but  we  must  rest  con- 
tent with  suggesting  some  of  the  most  important  or  inter- 
esting, rclerring  the  reader  to  more  special  treatises  for 
further  inlormatiou.§  The  cultivation  of  Fungi  for  escu- 
lent purposes  has  not  hitherto  been  successful  with  any 
other  species  than  the  ordinary  mushroom.  Attempts  wero 
made  in  France  fur  the  cultivation  of  trufiles,  at  first 
apparently  with  considerable  promise,  but  ultimately  with- 
out much  satisfaction.  There  is  no  good  reason  to  sujipose 
it  impossible  or  improbable  that  many  species  might  be 
cultivated  if  proper  care,  time,  and  attention  could  bo 
devoted  to  experiments  in  that  direction.  Fungi  useful  to 
man  in  medicine  or  the  arts  are  by  no  means  numerous  or 
of  importance.  Some  species  of  I'ufifpurui*  have  been  em- 
ployed as  styptics  or  beaten  till  soft  and  used  as  amadou. 
One  species  in  Burmah  has  a  good  reputation  as  an  anthel- 
mintic. Some  species  of  Polj/ttarcian  and  Geanter  arc  em- 
ployed medicinally  in  China.  Species  of  EUtph»mijcfH  were 
at  one  time  supposed  to  possess  great  virtues,  now  deemed 
apocryphal.  Eigot,  developed  on  rye,  wheat,  and  the  ger- 
men  of  various  grasses,  still  maintains  its  position  in  tho 
phurmacnpn^ia,  but  is  almost  the  only  fungus  now  cm- 
jiloyed  (and  that  sparingly)  by  the  legitimate  medical 
practitioner. 

Many  very  serious  diseases  in  plants  are  undoubtedly  pro- 
duced by  Fungi. ]j  First  in  imjiortancc  is  the  ]>otato  mur- 
rain, which  originates  in  a  white  mould  called  l^irononpora 
iu/eHtans.  Another  mould  of  the  same  genus  is  destructive 
to  young  onions,  and  another  to  lettuce,  spinach,  and  other 
garden  produce.  The  vine  disease  is  occasioned  by  OUHnm 
Tuvkcriy  and  is  a  great  pest  in  some  grape-growing  coun- 
tries. The  hop  disease  is  another  pest  which  has  its 
origin  in  a  fungus,  Sphicmthcra  Custft'/uei.  Peas  are  sub- 
ject to  the  attacks  of  Eryniph''  Murdi  :  cabbages  suiVcr 
from  C)/ritf>pH8  candidutty  from  whii'h  turnips  are  not  whtdly 
exempt;  and  grain-crops  have  their  pests  in  the  red  rusts 
{Trir/ioba«is  rubiijo  and  Uneitrc),  in  tlie  corn  mildew  ( Puc- 
vitn'ti  (/rai)iiui8),m  tho  smut  {Ustifaf/o  seffetinn),  arid  in  butit 
{  7'ifUtia  caricn).  Indian  corn  suffers  also  from  the  attacks 
of  CstiliUfumaydis.  The  seeds  of  all  graminaceous  plants 
arc  also  liable  to  become  crgotized.  Plum,  ])car,  apricot, 
and  other  fruit  trees,  as  well  as  roses  and  other  garden 
flowers,  sufl"er  from  microscopic  Fungi  belonging  to  nu- 
merous and  diverse  genera. 

The  classification  of  Fungi  must  necessarily  be  noticed 
here  in  a  concise  and  cursory  manner,  and  witliout  rrfer- 
onco  to  tho  modifications  jirnposed  by  diff"erent  authors, 
but  in  accordance  with  the  method  most  gi-nerally  ailojited. 
It  may  bf  premised  that  in  all  systems  the  fructification 
is  of  prinuiry  importance.  We  assume  that  there  are  not 
less  than  20,000  described  s])ecies.  all  of  which  can  be  ar- 
ranged in  two  groups,  having  reference  to  the  mode  in 
whieli  the  fruit  is  developed.  In  one  group  the  spores 
(analogous  to  the  seeds  of  higher  plants)  are  naked — that 
is,  not  enclosed  in  spore-bearing  saes  or  capsules — and 
these  are  called  Si'Ohii-'i:ha.  In  the  other  group  the  spores. 
generally  in  definite  numbers,  are  enclosed  in  rounded  or 
elongateil  membranous  sacs,  and  these  are  called  Sroitini- 
ii-'KUA.  l!y  general  consent,  the  spores  when  contained  in 
these  membranous  sacs,  or  nsd,  are  known  as  sptiri'din,  and 
when  naked  are  simply  known  as  npurcH.  Following  tliis 
order,  we  commence  with  the  Spurifprn,  or  spore-bearing 
Fungi,  the  term  npore  being  here  applied  in  the  limited 
sense  to  which  we  have  alluded.  The  one  common  feature 
which  pervades  this  group  is  the  ])roduction  of  the  spores 
simply  and  singly  upon  little  short,  often  nearly  obsolete 
pedicels  or  sporophores,  and  ?n»/  cncloseil  in  special  sacs  or 
i  membranous  envelopes.  In  some  eases  the  spores  are  pro- 
duced on  an  exposed  surface,  or  inpncnium;  in  others  tho 
spore-bearing  surface  or  hymenium  is  enclosed  within  a 
coninion  envelope.  In  otlu'is.  again,  there  is  no  exposed 
surlaeo  or  hymeniuiji,  but  the  sjmres  are  produced  on  the 
J  stem  or  branches  of  threads,  such  threads  being  usually 
'   gregarious  an<l  forming  mouldy  patches;  whilst,  finally, the 

]  ?  A  TVrnti.te  on  (fie  EscutrnI  I-\in*}u.iex  o/  JCfiolatut,  by  Dr.  Itadbntn 
'  (London,  \f*C,:\) ;  Hnque<t,  .Tos.,  IHxtnirf  df.i  rhanipirfnous  ruiiuxtihlrs 
el  rhifiimiT  iVs\r\»,  lft41) ;  l-'rles,  K.,  Sirriifrs  litlitia  ocfi  ffiftira  Svnm- 
prir  (Stnckboim.  Iftdl)',  Persoon.C  II.,  Traits  xur  ha  chnrnpignnns 
comrxtibtrx  (Paris,  IftlH);  Trop.  J.  O.  and  Hercner, .?.. />i>  rtsba- 
rrn,  verdiivhtiqrn  tnitl  fftpifj^n  Schntiunur  drr  Srhutig  (Item,  1RI41; 
\\\U\i\\\\\,V..',  Finuihi' Manarrf-rri  f  Milan.  IMJiT.l;  Lenr,  II.  (»..  T>ie 
nu/zfirhrn  vnd  nrh'niUichi-u  Srhtriimmr  (Out ha,  \K\\  )\  Conller.  K.  S.. 
Uixt.  et  Dt'.icr.  dfx  rhain/iif/ninKi  aliiufnlairrs  rl  fhlhtrux  (Paris, 
IR.V1);  Rarla.  J.  R.,  /-'■*  i-hn>nfiigmmx  de  In  /'rori'nrr  f/*- A'lVf  (Nbe. 
IfViS);  Ilnrzer,  C.  A.  K.,  Af'hild.  drr  t'erzil'jiirbtnn  ntsharrn,  O'fUtini 
und  vrrddrfitifim  Pdzr  (Drewlen,  1RI2):  Krombhnl/,  1.  V.,  )!rr 
faaharryt,  schddtirhrn  mid  v^rdi'irhtiqi-n  Sr htn'lmm*'  {Pru^wo,  IBIfi>. 
I  See  Snttil.    fin.^r,  Md,tr,r.   and  M.nrt.t.   ».y   M.  C.  Cooke,    M.   A., 
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spores  may  form  the  principal  feature,  the  pedicels  being 
very  rudimentary  or  nearly  obsolete.  These  four  methods 
nf  sporc-produetion  form  the  basis  of  the  four  subdivisions 
ur  families  into  \Yhieh  the  Sporifera  are  divided,  and  may 
be  technically  stated  as  follows: 

-    ■    '       Hymenium  (or  fruit-bearing  surface)  free,  mostly 
naked  or  t^oon  exposed  :   I.  li  vmenomvceti:s. 

liymenium  enclosed  in  a  peridium,  which  is  rup- 
tured when  mature:  II.  Gasteromycetes. 

g  (  Spores  naked,  mostly  terminal,  on  inconspicuous 
■H  ^    I    threads,  free  or  enclosed  in  a  perithecium :    III. 

S    g     -!     CONIOMVCETES. 

2  -^  Spores   naked,  on    conspicuous   threads,    rarely 

^       \  compacted,  small:  IV.  IIypiiomycetes. 

It  will  be  observed  that  the  names  applied  to  these  four 
families  each  in  turn  represents  the  characteristic  feature 
of  the  family.  In  llymenomycetes  the  hymcnuim  is  the 
prominent  feature;  iu  (iasteromycetes  the  peridium  which 
encloses  the  hymenium  (jneter,  a  "belly")  is  the  chief 
cliaracteristic;  in  Conioniycetes  the  dust-like  spores  {/coin's, 
"  dust  ")  are  the  most  prominent ;  and  in  Ilyphomycctes  the 
threads  (h}/pha)  are  the  distinguishing  characteristic.  The 
Jlymcnomycetes  are  regarded  by  some  as  the  highest  devel- 
opment of  Fungi.  The  hymenium  or  spore-bearing  sur- 
face is  variable  in  form.  In  the  Agaricini  the  hymenium 
is  a  membranous  expansion  distributed  in  folds  or  gills 
over  the  under  surface  of  a  pileus  or  cap  :  in  the  Polyporei 
the  hymenium  lines  the 
inner  cavity  of  pores  or 
tubes;  in  the  Ilydnei  the 
hymenium  clothes  the  sur- 
face of  prickles  or  spines  ; 
and  in  the  Auricularini 
tlie  hymenium  is  spread 
more  or  less  evenly  over 
the  under  surface  of  the 
jiileus,  which  is  often  re- 
supinate.  In  all  these  the 
hymenium  is  normally  in- 
ferior, whilst  in  the  Cla- 
variei  the  entire  fungus  is 
clavate  or  branched,  and 
the  hymenium  covers  the 
entire  surface.  In  the 
Tremellini  the  substance 
is  gelatinous,  and  lobed  or 
somewhat  discoid :  the  hy- 
menium is  imperfect  and 
superior,  and  in  many  respects  this  order  differs  in  spore- 
development  from  the  preceding  orders  of  this  family.  The 
common  mushroom  is  a  good  illustration  of  the  structure 
which  prevails  in  the  Agaricini.-^  The  mycelium  consists 
of  slender,  branched,  rootlike  filaments,  which  penetrate 
the  soil.  From  this  mycelium  proceeds  an  erect  stout  stem, 
or  stipe,  bearing  at  its  apex  an  expanded  cap  or  hood,  the 
under  surface  of  which  is  covered  by  the  folds  or  plates  of 
the  hymenium.  The  spores  are  quaternary — that  is,  four 
spores  are  produced  on  the  tips  of  short  spicules  which 
crown  the  apex  of  the  sporophores.  The  spurophores  are 
distributed  over  the  whole  surface  of  the  hymenium.  inter- 
mixed with  cysts  or  basidia,  the  true  function  and  relations 
of  which  are  involved  in  mystery. f  It  will  be  observed 
that  the  spores  are  naked,  and  when  mature  fall  readily 
from  their  slender  supports  upon  the  soil  beneath.  In  form 
they  are  mostly  spherical,  ovate,  or  elliptical,  the  surface 
being  smooth  or  warty,  colorless  or  colored,  according  to 
the  species  to  which  they  belong.  The  difference  in  color 
in  the  spores  of  the  agarics  forms  the  basis  of  classification 
iu  the  genus  ,-l_7anc((s,  in  which  the  species  are  distributed 
amongst  five  sub-genera  according  to  the  color  of  the  spores. 
The  Gasteromycetes  differ  from  the  preceding  in  the  hy- 
menium being  enclosed  in  an  outer  peridium.  When  fully 
matured  they  rnsemblo  more  or  less  globose  sacs,  ruptured 
above,  and  filled  with  a  dusty  mass  of  spores  and  threads. 
In  their  early  stage  the  spores  are  often  quaternary,  but 
are  soon  free.f  This  family  may  be  again  divided  into 
two  sub-families,  in  one  of  which  the  approach  is  towards 
the  hymenomycetous  type,  and  the  other  the  coniomy- 
cetous.  The  first  sub-faraily  contains  (1)  the  subterraneous 
spi-fies.  or  Hypognei,  in  which  the  hymenium  is  persistent, 
the  inner  mass  not  becoming  dusty  except  when  decayed; 
(2)  the  Phalloidei,  in  which  the  hymenium  is  deliquescent, 

*See  Anatomy  of  a  Mushroom,  in  Popular  Science  Review  for 
1869,  vol.  viii.  p.  389. 

t  Grevilfea,  1873,  p.  41  ;  1872,  p.  181. 

XSitr  la  fructificfiiion  des  genres  Lycoperdon,  PhaUtis.  etc.,  par 
Rev.  M.  J.  Berk'i^ley.  in  Ann.  des  Sci.  Nat.,  IS."?!},  vol.  xii.  p.  160; 
De  la  frucfijirafifm'des  Sderoderma,  par  L.  R.  et  C.  Tulasne,  in 
Annates  des  Set.  Sal.,  1842,  vol.  xvii.  p.  I. 
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are  terrestrial ;  and  (3)  the  Nidulariacei,  a  somewhat  aber- 
rant order,  in  which  the  spores  are  compacted  into  disci- 
form bodies  enclosed  in  an  outer  peridium.  In  the  other 
sub-family  are  contained  (1)  the  Trichogastres,  and  (2) 
the  Myxogastres:  the  former  are  cellular  at  first,  but  the 
hymenium  soon  dries  up  into  a  dusty  mass  of  threads  and 
spores;  the  later  are  gelatinous  at  first,  but  are  soon  re- 
solved also  to  a  dusty  mass 
of  threads  and  spores.  The 
Myxogastres  are  very  inter- 
esting objects  of  study,  and 
have  been  the  subject  of 
considerable  speculation. 
At  one  time  Prof,  do  Bary 
propounded  the  belief  that 
they  were  intimately  associ- 
ated with  low  forms  of  ani- 
mal life,  and  could  not  be 
retained  with  Fungi,  but 
has  since  renounced  that 
Lycnperdun pyri forme i^wro^e^^Xid  opinion.  The  basis  of  this 
L.  S;i,  order*Trichog.istres.  belief  was  derived  from  the 
study  of  their  gelatinous  stage,  in  which  the  substance  re- 
sembles sarcode,  and  relations  with  amoeboid  forms  were 
supposed  to  exist. 

The  third  family  of  sporiferous  Fungi  is  Coniomycetes, 
in  which  the  hymenium  proper  is  almost  obsolete,  and  the 
whole  plant  consists  of  spore-like  bodies,  borne  on  short, 
often  evanescent  sporophores,  and  either  seated  on  a  cush- 
ion-like stroma  or  enclosed  in  a  peridium.  "This  family 
is  distinguished  by  the  vast  predominance  of  the  reproduc- 
tive bodies  over  the  rest  of  the  plant,  if  not  in  size,  at  least 
in  abundance,  and  from  the  ease  with  which  in  general 
they  fall  from  the  point  of  attachment ;  in  consequence  of 
which,  as  the  name  implies,  they  have  a  dusty  appearance, 
and  often  soil  the  fingers  of  those  who  handle  them.  In 
some  cases  there  is  a  decided  perithecium  or  peridium  ;  in 
others  there  is  no  approach  to  such  an  organ,  and  in  very 
nearly  allied  productions  it  may  be  either  present  or  en- 
tirely absent.  Many  of  the  genera  are  doubtless  conditions 
of  higher  forms. "§  In  one  section  of  this  family  the  spe- 
cies are  found  growing  on  dead  or  dying  plants;  in  the 
other,  they  are  parasitic  on  living  plants. 

In  Sph^ronemei  there  is  a  more  or  less  distinct  perithe- 
cium which  originates  beneath  the  cuticle  of  dead  or  dying 
plants.  The  spores  are  produced  in  the  interior  on  the  tips 
of  slender  threads,  and  when  mature  are  ejected  through  an 
apical  mouth  or  by  rupture  of  the  perithecium.  In  Melnn- 
comei  the  species  have  similar  habitats,  but  there  is  no 
definite  perithecium.  and  the  spores  usually  ooze  out  in  a 
pasty,  black,  or  colored  mass.  In  the  Torulacei  the  species 
are  entirely  superficial,  consisting  of  compound  or  concat- 
enate spores,  produced  in  patches  on  the  .-surface  of  decay- 
ing plants,  sometimes  springing  from  a  decided  stroma,  and 
sometimes  only  from  a  delicate  mycelium. 

The  section  including  species  parasitic  on  living  plants 
contains  the  ^cidiacei,  in  which  there  is  a  distinct  cellular 
peridium,  and  the  Ca?omaeet  and  Pucciniaei,  in  which  there 
are  none.  The  JEcidiacei  chiefly  affect  the  leaves  of  growing 
plants,  and  are  produced  beneath  the  cuticle,  through  which 
they  burst,  then  the  peridium  ruptures  in  a  stellate  manner, 
the  teeth  are  reflexed,  and  the  chains  of  spores  are  exhibited 
seated  in  a  fringed  cup.  forming  a  beautiful  object  for  the 
microscope.  This  is  the  typical  form,  subject  to  slight  vari- 
ations. In  the  Ceeomaeei  the  spores  are  produced  in  defi- 
nite or  indefinite  patches  on  the  green  parts  of  plants, 
bursting  through  the  cuticle  and  becoming  diffused  as  a 
rusty  or  dingy  blackish  powder.  To  this  group  the  red 
rust  and  the  smut  and  bunt  of  corn  belong.  The  spores 
are  mostly  globose  or  nearly  so,  and  the  fructification  in 
many  genera  is  very  complex.  [I  In  the  Pucciniiei  the  spores 
are  elongated,  septate,  and  borne  on  more  or  less  elongated 
persistent  peduncles.  In  this  order  the  tufts  of  spores,  or 
8ori,  are  definite,  sometimes  compact,  and  at  others  pul- 
verulent. In  PudisomaXhe  spores  are  invested  in  gelatine, 
resembling  in  some  respects  the  Tremellini.^  The  late 
Prof.  CErsted  was  of  opinion  that  he  had  demonstrated  the 
relations  of  Pociisoma  to  Itirstelia,  and  it  is  probable  that 
further  observations  may  confirm  the  belief  that  the  A/c- 
cinia  fjraminis  of  wheat  and  grasses  is  another  stage  of  the 
^cidiitm  of  the  barberry,  although  at  present  we  do  not 
consider  the  fact  satisfactorily  established. 

§  Berkeley's  Introduction,  p.  315, 

11  Tulasne'.  L.  R.  and  C.  Memoire  sur  les  I'stUaginhs,  in  Ann. 
des  Sci.  Nat.,  1847,  vii.  p.  12,73;  Memoire  sur  les  Vredineset  les  I'sii' 
lapinfeji,  in  Anil,  des  Sri.  Nat.,  lS-'i4.  ii.  p.  78 ;  Contributions  to  the 
Bioloffwof  the  rsfilagin(F,  by  Dr.  A.  Fischer  von  Waldheiiu,  trans- 
lated fur  the  Transactions  of  the  Npw  York  State  Apricnltvral  Sfici- 
ely  fur  1S70;  Microscopic  Fungi  ParasUic  on  Living  Plants,  by  M.  C. 
Cooke,  in  Popular  Science  Pevieu;  1S64.  pp.  20,  178.  317,  4^9. 
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FUNGI. 


A  fertile  pliiiiiu 
of  Penicillium, 
with  pencils 
of  spores; 
magnified  150 
diameters. 


The  fourth  family  of  sporifcrous  Fungi  is  Ilyphomycetes, 
in  which  the  naked  spores  arc  borno  on  conspicuous  thread?. 
In  this  family  the  threads  arc  very  prominent,  and  they 
constitute  tho  majority  of  what  arc  jiopularly  known  us 
"moulds."  Sometimes,  us  in  Isariacei  and 
Stilbacei,  tho  threads  arc  comimcted  to- 
gether into  a  kind  of  common  stern,  hut  in 
the  remaining  orders  the  threads  aro  free 
or  unastomufing.  Tho  two  principal  or- 
ders are  the  Dematioi  or  bluek  moulds,  and 
Mucedincs  or  white  moulds.  In  the  former 
the  fertile  threads  are  more  or  less  carbon- 
ized, and  in  Iho  latter  arc  almost  colorless 
or  faintly  colored.  Amongst  tho  Muccdinca 
arc  grouped  the  mouldssoiujurious  to  vege- 
tation, of  which  tho  potato-mould  {Pero- 
nofipnra  !iiff_Hlaun)  may  bo  accepted  as  iho 
type.  And  here  also  tho  widely  diffused, 
almost  ubiquitous,  AxpvrtjUhia  and  Pcnicil- 
linm  will  be  found.  The  rchitions  of  moulds 
to  other  Fungi  have  of  lato  received  con- 
siderable illustration  in  tho  works  of  Tu- 
lasne,  I)e  Bary,  and  others.^  A  great  num- 
ber of  them  uro  probably  tho  conidia  of 
ascomycetous  Fungi.  Tho  last  order  is 
Sepedoniei,  in  which  the  threads  arc  hardly 
distinct  from  tho  mycelium,  and  the  spores 
are  profuse,  thus  approximatiug  more  closely  than  any 
other  of  tho  Ilyphomycetes  to  tho  Coniomycctcs.  This 
cursory  glance  at  the  principal  groups  must  suffice  for  our 
review  of  the  classification  of  sporifcrous  Fungi. 

The  Sporidiifera,  as  wo  have  already  intimated,  arc  more 
complex,  inasmuch  as  tho 
sporidia  are  produced  in 
definite  or  indefinite 
numbers  (usually  eight  or 
some  multiple  of  eight) 
in  membranous  sues  or 
asci.  In  one  of  the  fam- 
ilies, called  Ascomycetes, 
these  asci  are  formed  from 
the  fertile  cells  of  a  hy- 
menium,  and  in  the  other 
family  of  Physomycctes 
the  sporangia  or  spore- 
bearing  cells  aro  seated 
on  threads  (in  this  resjiect 
resembling  the  moulds  or 
Mucediues),  and  no  definite  hymenium  is  present.  The  As- 
comycetes arc  second  only  to  Ilymenomycctcs  in  number  of 
species,  wide  distribution,  and  general  interest.  In  this  fam- 
ily there  is  a  cellular  hymenium,  producing  elongated  cells, 
some  of  which  are  barren,  threailjikc,  and  often  brancheii, 
mixeil  with  more  or  less  elongated  fertile  cells,  containing 
usually  a  definite  number  (rarely  indefinite)  of  sporidia. 
This  hymenium  is  sometimes  exposed,  and  sometimes  en- 
closed in  a  pcrithecium.  In  such  an  extensive  family  there 
is  necessarily  a  great  mociification  of  form  and  variety  of 
size,  A  large  proportion  are  microscopic,  whilst  some  vie 
with  llymcnoinyi-etes  iu  dimi-nsimis  and  utility,  truffles  and 
morels  being  esteemed  by  connoisseurs  as  the  most  deli- 
cious of  esculent  Fungi.  In  Klvollacei  tho  substance  is 
fleshy,  waxy,  or  tremelloid,  and  tho  hymenium  is  mostly 
exposed.  These  arc  either  piltate  or  discoid,  in  some  cases 
brightly  colored  and  attract-  ^^ 
ivo,  and  either  several  in-  ((i^f 
chea  in  diameter  or  so  mi- 
nute as  scarcely  to  be  distin- 
guishcft  by  the  naked  e,v. 
In  Tiiberacei  the  hynicniiini 
is  coiupliciiti-d  anri  enclosi-.l 
in  a  peridium.  Tho  species 
jirc  subterranean,  in  which 
respect  it  is  analogous  to  Ibr 
liypogiei  <.f  gnstcroiny-r 
tons  Fungi,  bvit  (lilVers  in  tin- 
sporidia  being  contained  in 
asci.  Tho  Mtructiiro  of  tho 
Tubcraeei  is  well  illustrated 
in  the  works  of  ViM:idini, 
(Nirdi.,,andTulasne.t  In  tho  MorchrUa  rscuhnin 
Phacidiacci  the  peritheeium 
is  hardorcoriaceous,  an»l  tho 


Ilhlr^    Miorel  of    Furonc   and 
the  r.  S.,  onh-r  Klvellueeb 


hymenium  is  at  length  exposed.     In  Spha>riaeci  tho  pcri- 

•Tulasne,  \j.  R.  nnd  C,  Srlerfn  Funtjorum  fyirpolotrln,  Parlii; 
He  Jtarry  on  fWonoxpont,  in  Ann.  tl fji' .Set.  A'af.,  4  m-r.  xx.  p.  fi; 
Aficrnxr(,/,ir  AfouMs.  by  M.  ('.  (Viokc.  In  Jntim.  QuekftI  C/iib,  vtA. 
ii.  p.f>l  ;  Poli/morphic  Fmiffi.  In  Popular  Scifncf  Review,  tSTI,  p. 25. 

t  Tiilasne.  L.  U  and  <'.,'  Fuwji  Ihipnqtri,  TarU.  ig-li  ;  Conln.  A., 
fron^i  fnj}fj»r»m  fiuoiMpir  roi/nitomm,  Prague,  1837-12;  Vlttadrnl, 
f'.,  Afnnofjraphia  Tuberacfurum,  I83I. 


thecia  are  cither  carbonaceous  or  membranaceous,  some- 
times confluent  with  the  stroma,  pierced  at  the  apex,  and 
the  hymenium  is  at  length  ditlluent.  Tho  stroma  is  occa- 
sionally highly  developed,  and  is  clavatc,  as  in  Torrubin, 
orclavate,  branched,  or  horn-like,  as  in  Xr/f<in'a,  or  broadly 
effused,  as  in  llifpoxiflon.  The  fruit  is  sometimes  very  large, 
inultiseptate,  and  colored.  The  habitats  are  also  as  varia- 
ble as  the  plants  Ihemeelves — dead  insects,  dung,  rotten 
wood,  dead  or  living  leaves,  old  paper,  old  rags,  matting, 
nuts,  bark,  twigs,  herbs,  lichens,  mosses,  and  even  ]>arasitic 
on  other  Fungi.  In  Perisporiacei  tho  peritbecia  are  free, 
always  closed,  and  mostly  membranaceous.  The  asci  bc- 
ciiino  evanescent  as  the  spores  ajiproach  maturity.  Some 
of  the  species  of  Erysiphei  arc  very  destructive  to  plant- 
life.  Many  have  their  peritbecia  furnished  with  hooked 
or  branched  fulcra,  which  render  them  beautiful  objects  for 
the  microscope.  \  In  Onygenei  tho  receptacle  is  elavalc  and 
the  asci  spring  from  the  threads.  Tho  species  are  developed 
on  animal  substances,  and  remind  one  of  Stilbaeci  amongst 
the  Sporifera.  Tho  Physomycetes 
aro  sporidiiferous  moulds,  in  which 
bladder-shaped  t^porangia  or  fertile 
cells  are  scattered  on  threads  "which 
are  not  eompactcd  so  as  to  form  a 
distinct  hymenium."'  In  this  family 
the  number  of  sporidia  contained  in 
a  single  vesicle  is  indefinite.  In  An- 
tcnnariei  tho  threads  are  felted  ami 
moniliform,  and  tho  sporangia  aro 
irregular.  In  tho  Mucorini  tho 
threads  aro  free  and  the  sporangia 
are  terminal  or  lateral.  In  some 
species  a  complex  system  of  fruc- 
Mucor  caninus  (a  U.S.  t»l'^^t'on  has  been  discovered,  two 
and  Furopean species),  or  more  threads  by  conjugation  pro- 
showing  the  bursting  ducing  a  special  organ  which  dc- 
of  the  ripe  terminal  velops  into  a  fertile  sporangium. j) 
sporangium.  Following    the    same    method    as 

that  adopted  for  the  Sporifera^  -viQ  append  here  the  cha- 
rac^tcrs  of  the  two  families  composing  the  SporitiUfcra,  viz. : 

Hymenium  f  Asci  formed  from  tho  cells  of  a  fertile  by- 
present.     (  menium  :  V.  Ascomycktes. 

Hvmenium  f  l'"c>"tile  cells  (sporangia)  seated  on  threads 
absent       ]  ^^^"^'^  ^^^  not  compacted  into  a  hymenium: 

(  VI,    PUYSOMYCETES. 

Within  the  limits  of  this  article  it  would  have  occupied 
too  much  space  to  enumerate  the  orders,  sub-orders,  and 
genera  of  Fungi,  for  which  wo  must  refer  tho  reader  to 
some  special  mycological  work. 

It  will  already  have  become  evident  that  the  fructification 
of  Fungi  is  of  very  great  importance  in  classification.  This 
is  more  and  more  evident  as  we  become  acquainted  with  tho 
variable  modes  in  which  Ihe  one  great  end  is  attained.  In 
some  cases  wc  have  conidia,  spermatia.  pyeoridia.  and  as- 
eosporcs.  In  some  species  only  conidia  are  as  yet  known, 
and  in  others  only  uscospores.  In  siuue  species  conidia  are 
produced  on  tlie  branches  of  mucedinous  threads  and  rest- 
ing spores,  enclosed  in  oogonia,  on  tiie  mycelium.  iSoino 
forms  of  fruit  aro  exceedingly  minute  and  simple,  others  arc 
large,  colored,  and  complex.  Some  germinate  antl  rejtro- 
duco  their  kind  direct,  others  through  a  kind  of  alternation 
of  generations.  Polymorphism  in  Fungi  is  an  interesting, 
but  at  tho  same  time  a  complex  study,  and  much  still  re- 
mains to  bo  discovered  of  tho  relations  of  one  form  to  an- 
other.jl 

Tho  Messrs.  Tulasne  hnve  illustrated  polymorphism  by 
one  common  species  of  Spltnrt'tt  found  on  pea  anil  bean 
stems  and  various  herbaceous  plants.    This  species  is  SjJiU' 
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The  sporiilia  are  eight,  con- 


tained in  elongated  membranaceous  asci,  each  being  ovate- 
ol)long  or  elliptical,  amber-eolored.  divided  by  numerous 
septa  with  transverse  divisions.  The^e  are  the  aseospores. 
Anolher  eon<lition  of  this  same  plant  forms  a  nuuild  in  sooly 
patches  on  all  kinds  of  decaying  vegetable  substances  ;  there 
is  a  profuse  myccliiim  from  which  arise  juitited  threutls,  and 
the  conidia  are  el  li])tical  and  ultimately  septate.  This  mould 
is  known  as  C/ntioHporium  hvrhnntm,  Anolher  species  of 
mould  is  sometimes  found  associated  with,  or  parasitic  upon, 
Ihe  fiutloHpiirituii,  which  is  called  AfltiiKirin  trinn'H.  It  ron - 
f«ist«  of  chains  of  spores  resembling  imertcil  jointed  etubs, 
and  according  to  Tulasne  is  but  nntdher  condition  of  Sphir- 
ria  hrrharuin.  Still  another  phase  is  to  be  found  in  a  black 
moidd  ( Mtifftiiipnriuni  mirchiutti)  wbiiOi  grows  on  decaying 
gourds.  In  this  form  the  spores  are  ejuvate,  wilh  numerous 
Kepta,  and  eonslricled  at  tho  Joinli*.    Hesides  these  are  buttle 


t  I^vcilK}.  J.  B..  Organization  ttc,  tTErytiphe^  In  Ann.  de*  Sci. 
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^^SrTual  Hrproduction  in  thr  Mucorini,  by  A.  do  Barv,  trons- 
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shaped  cysts  containing  naked  spores  capable  of  germina- 
tion.  Here  are  five  phases  or  different  forms  of  the  same 
(presumed)  fungus.  It  is  probable  that  in  addition  to  these 
spcrmatia  may  be  found  or  traced  to  some  already  known 
coniomycetous  species.  This  is  not  an  isolated  instance, 
but  one  out  of  many  which  the  same  authors  believe  that 
they  have  satisfactorily  traced.  Very  many  others  are  with 
good  reason  suspected.  It  is  not  improbable  that  the  ma- 
jority of  species  of  SphiEria  have  conidia  in  the  form  of 
moulds  (Hyphomycetes)  and  spermatia  produced  either  in 
carbonaceous  perithecia  or  spurious  conceptacles  (Conio- 
mycetes).  The  section  of  coniomycetous  Fungi  including 
the  species  parasitic  on  living  plants  contains  numerous 
examples  of  dimorphism  or  polymorphism;  it  is  rather 
the  rule  than  the  exception.  The  uniseptate  spores  of 
Puccinia  are  preceded  by,  or  associated  with,  unicellular 
spores  of  Tn'chobasis.  and  these  again  are  in  many  cases 
believed  to  be  related  to  the  elegant  *' cluster-cups  "  of  tho 
genus  CEcidiiim,  and  probably*  also  to  the  permanently 
stipitate,  unicellular  spores  of  Uromyces.  In  Phrar/mid- 
I'um,  again,  the  spring  spores  are  a  Lecyihea,  and  the 
summer  spores  of  Melampaora  are  Lecythcn,  whilst  the 
final  and  winter  spores  are  not  perfected  till  the  leaves  on 
which  the  fungus  is  parasitic  have  lain  on  the  ground 
through  the  greater  part  of  the  winter,  and  become  decayed. 
In  Co/eospon'um  at  different  periods  of  the  year  spores  are 
produced  which  differ  in  character  and  facility  of  germin- 
ation. The  relations  between  liststelia  and  I^od'isoma  have 
already  been  alluded  to.  In  Tilletia  (bunt)  there  is  an  al- 
ternation of  generations,^"  the  areolate  spores  on  germin- 
ation producing  elongated  fusiform  bodies,  which  are  the 
spores  of  tho  second  generation;  these  conjugate  and  pro- 
duce long  elliptical  spores  of  the  third  generation,  which  in 
turn  germinate  and  produce  similar  spores  of  the  fourth 
geaeration.  Continually  additions  are  being  made  to  our 
knowledge  of  the  germination  and  development  of  minute 
Fungi.  The  Saprolegniic  (if  included  with  Fungi,  as  they 
seem  to  warrant!  afford  instances  of  the  occurrence  of  ac- 
tive zoospores,  as  also  do  the  Peronosporiei  aud  Cystopns. 
Some  interesting  phenomena  are  exhibited  by  certain  spe- 
cies to  which  a  passing  allusion  may  be  made.  In  sonje 
species  of  Boletus,  for  instance,  when  cut  and  exposed  to 
the  light,  the  surface  more  or  less  speedily  assumes,  by 
oxidation,  a  bright  blue  color.  It  has  been  asserted  that 
this  coloration  is  due  to  aniline  or  a  nearly  allied  substance. 
Some  species  of  Poly  poms  (as  Ptify/jom^  (»(t//«rfic*)  ex- 
hil)it  on  the  surface  numerous  crystals  of  oxalate  of  lime. 
Certain  agarics  when  wounded  exude  a  milky  juice  in  more 
or  less  profusion,  which  is  either  white  or  colored.  The 
odor  in  some  species  is  very  strong;  in  Pkfillus  and  Cla- 
thrns  exceedingly  disagreeable ;  in  some  agarics  resembling 
the  odor  of  bugs;  in  others,  as  in  Afjan'cus  odortts  and 
Atjartrnsfrngrnna,  very  agreeable  ;  and  in  others  resembling 
now  meal,  whilst  in  a  few  the  peculiar  scent  of  garlic  is 
unpleasantly  perceptible.  Still  mure  striking  is  the  lumi- 
nous property  possessed  by  some  exotics,  and  even  under 
certain  conditions  by  natives  of  temperate  climates,  as  of 
the  U.  S.  .Humboldt  describes  the  phosphorescent  appear- 
ance of  lihizomorpha  when  growing  in  mines.  Gardner 
records  a  Brazilian  species  of  agaric  which  gives  out  at 
night  a  bright  pho3phores?ent  light,  somewhat  similar  to 
that  emitted  by  the  larger  fire-flies,  having  a  palo-grccnish 
hue.f  Drummond  reported  from  Swan  River  the  occur- 
rence of  agarics  growing  on  tree-stumps  which  emitted  a 
bright  light  during  the  night.  Dr.  Hooker  observed  the 
same  kind  of  thing  in  the  Himalayas,  aud  the  phenome- 
non is  a  familiar  one  in  the  U.  S..  where  it  has  the  rustic 
names  of  ''fox-fire"  and  "fire- wood. "J  In  the  south  of 
Europe  Ayarirn'^  ulenrins  is  well  known  for  its  luminous 
properties.  Mr.  Ilujh  Low  states  that  he  has  seen  the 
jungle  in  Borneo  all  in  a  blaze  of  light,  by  which  he  could 
see  to  read  as  he  was  riding  across  the  island  by  the  jungle- 
road.  Worthington  Smith  writes  of  Polypnms  anuosufi, 
found  in  mines  in  Wales,  being  so  bright  that  it  could  be 
seen  in  the  dark  at  a  distance  of  twenty  yards.  He  also 
.alludes  to  Potyponis  su/fttreua  as  occasionally  luminous  in 
England.  A  striking  example  is  recorded  by  Rev.  M.  J. 
B'-rkoIey,  in  which  a  log  of  timber  24  feet  long  had  the  in- 
sifieof  the  bark  covered  with  a  white  mycelium.  This  was 
so  luminous  that  when  wrapped  in  five  folds  of  paper  the 
light  penetrated  through  all  the  folds  on  either  side  as 
brightly  as  if  the  specimen  was  exposed.  Scarcely  less  re- 
markable is  the  peculiar  coloring  ^vhich  some  species  im- 
part to  the  matrix  on  which  they  vegetate.  In  the  case  of 
Helotnim  irruginosum,  and  one  or  two  closely  allied  specicjn, 
the  old  wood  on  which  the  fungus  grows  is  permanently 
colored  of  a  bright  verdigris-green.     In  other  instances,  as 

*  Cooke  on  Buiit  Spores,  in  Journ.  of  QuekeU  Club,  vol.  i.  (1869), 
p.  167. 

t  Gardner's  Chronicle,  Sept.  21.  1872. 
J  Hooker's  Jounuil,  1840,  vol.  ii.  p.  426. 


in  that  of  Sphmria  ruhellum  and  Spkxria  rhodobapka,  some 
tint  of  red  is  imparted  to  the  matrix.  Blackened  or  car- 
bonized matrices  are  more  common.  If  space  permitted 
we  might  allude  to  the  singular  iorms  which  some  species 
assume — the    stellate    puff-balls     {Geanter),    the    singular 

^scrtie,  the  coralline  (7a- 
thrns,  many  of  the  mi- 
nute but  beautiful  species 
of  the  Myxogastrcs,  and 
the  elegant  ^luccdines. 
The  rapidity  of  growth; 
the  profusion  of  spores, 
and  the  facility  with 
which  they  are  diffused ; 
the  relation  of  some 
species  to  fermentation, 
and  of  others,  such  as 
Merufiita  hicrymans  and 
P'dyporus  destructor,  to 
decay  in  timber ;  and 
Geaster /ornicafus  i  North  AnK-rican  liiudred  topics  might 
species,  reduced):  A,  section  of  lt*ad  us  to  expand  this 
inner  pcridium;  B.  lip  of  lobe;  C,  article  to  double  its  pres- 
group  of  spores,  maguified.  cnt  dimensions,    but   we 

leave  it  thus  as  suggestive  rather  than  exhaustive,  hoping 
that  it  may  be  sufficient  to  induce  the  reader  to  seek  in 
special  works  for  such  further  information  as  he  may  de- 
sire, and  which  we  have  been  compelled  to  exclude.  (See 
FcRMFNTATio:.-  and  Gi:rm-Thf.orv.)  M.  C.  Cooke. 

Funk's  Grove,  tp.  of  McLean  co.,  111.     Pop.  818. 
Fiinks'town,  post-v.  of  Washington  co.,  Md.,  92  miles 
N.  W.  from  Annapolis.     Pop.  of  v.  671 :  of  tp.  1G49. 

Fur.  See  Firs  and  the  Fur  Trade,  by  L.  P.  Broc- 
KETT,  A.M.,  M.D. 

Fur'ca,  a  mountain  of  Switzerland  8268  feet  high,  in  the 
canton  of  Valais,  W.  of  St.  Gothard. 

Fur'guson's  Cove,  v.  of  Mendocino  co.,  Cal.  Pop.  40. 
Furies.     See  Eltmenipes. 

Fu'rius,  the  name  of  many  Roman  historical  charac- 
ters, mostly  of  the  old  patrician  gens  Furia;  but  some  ple- 
beians and  many  people  of  Tusculum  bore  the  name  also. 
The  most  famous  of  all  was  L.  Furius,  a  prietor  who  over- 
threw the  Gauls  in  the  great  battle  of  Cremona  (21J0  B.  c), 
and  received  a  triumph. 

Furlanct'to  (Ghseppe),  successor  in  Latin  lexicogra- 
phy to  Faceiolati  and  Forcellini.  was  b.  in  Padua  Aug.  liO, 
177o;  was  educated  at  the  seminary  in  Padua;  became 
corrector  of  the  seminary  press:  professor  in  the  College 
ofSta.  Justina;  teacher  of  church  history  in  the  seminary; 
professor  of  hermeneutics  in  the  university  ;  ami  finally 
director  of  the  seminary.  In  1SI6  he  published  two  fas- 
ciculi of  additions  to  the  Lexicon  of  Forcellini,  and  then 
undertook  a  thorough  revision  of  the  whole  work,  which 
was  published  in  4  vols.  4to,  Padua,  lS2.'i-3I.  D.  Xov. 
2,  1S4S.  H.  DuisLER. 

Fur'Iong  [Ang.Snx,  furlseny — f.  c.  the  "length  of  a 
furrow''],  forty  rods  in  linear  measure;  the  eighth  of  an 
English  or  V.  S.  statute  mile,  corresponding  to  the  stadium, 
which  was  thecighth  of  a  Roman  mife.  There  are  also  sev- 
eral local  furlongs,  and  the  word  is  sometimes  used  for  the 
name  of  a  square  or  land  measure. 

Furlougf  (HEXiiy).a  Methodist  divine,  b.  at  Baltimore, 
Md.,  Mar.  21,  17'J7,  entered  the  ministry  of  the  Methodist 
Episcopal  Church  in  IS  If*,  and  soon  became  one  of  the 
leaders  in  the  Baltimore  Conference.  He  filled  important 
appointments  in  Virginia,  Maryland,  and  Pennsylvania. 
In  18tiO-fiI  he  was  chaplain  to  the  Union  seamen's  bethel 
at  Baltimore.  D.  Aug.  20,  1874.  He  was  counted  among 
the  fathers  in  Methodism,  and  enjoyed  the  fellowship  of 
Bishops  McKendree,  George,  Roberts,  Soule.  Waugh.  and 
Ba^com.  J.  IL  Worsian. 

Fur'man  (Richard),  D.  D.,  b.  at  Esopus,  N.  Y.,  in 
ITo-t:  removed  in  childhood  to  South  Carolina  with  his 
father,  who  carefully  educated  him.  When  eighteen  years 
old  he  became  a  Baptist  preacher,  attained  wide  usefulness, 
and  was  an  eloquent  patriot  during  the  war  for  independ- 
ence. He  became  a  pastor  in  Charleston  in  1787.  D.  in 
1825.     Author  of  various  published  discourses. 

Fur'uace  [Lat.  fomnx].  The  use  of  furnaces  for  im- 
parting hc;it  under  various  conditions  is  common  to  nearly 
all  the  industrial  arts,  especially  to  the  treatment  and  utili- 
zation of  metals  and  minerals.  While  special  varieties  of 
heating  apparatus  will  be  described  or  referred  to  in  articles 
on  manufactures  wherein  such  apparatus  is  emjjloyed,  the 
general  principles  of  furnaces,  and  their  classification  ac- 
cording to  the  methods  of  utilizing  fuel,  are  subjects  of 
sufficient  individuality  and  magnitude  to  warrant  a  sepa- 
rate essay;  and  as  nearly  all  important  types  of  furnaces 
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are  employed  in  tho  iron  and  steel  manufacture,  the  illus- 
trations will  be  drawn  from  this  source.  Furnaces  maybe 
classified  as  follows  :  I.  According  to  the  methods  of  apply- 
ini;  heat.  (  1)  Open  fires,  in  which  the  material  under  treat- 
ment is  heaterl  in  the  fuel-chamber  either  in  contact  with 
the  fuel  or  with  the  heat  radiated  directly  from  it,  or  with 
both.  Iron-snu'ltin^  or  blast  furnaces  are  of  this  class,  but 
as  complex  chemical  processes  other  than  those  generating 
heat  take  jdace  in  them,  they  are  better  referred  to  in  a  sepa- 
rate article.  Furnaces  for  heating  steam-boilers  are  of  this 
variety,  and  arc  considered  in  the  article  Stkam-Enkink. 
The  metallurgical  furnaces  of  this  class  arc  the  cupola  for 
melting  iron  for  eastings,  etc. ;  the  smith's  "  tiro  "  in  all  its 
forms;  tho  pot-furnace  for  melting  steel  in  crucibles;  also 
the  usual  Hirms  of  cementing  furnaces.  In  pot  and  cement- 
ing furnaces  the  vessel  that  holds  the  metal,  rather  than  I 
the  metal  itself,  is  in  direct  contact  \vith  tho  lire.  All  forms 
of  apparatus  fi>r  heating  air  for  domestic,  metallurgical,  or  j 
manufacturing  purposes,  by  means  of  conducting  walls 
placed  between  tho  heat-imparting  medium  and  the  air  to 
be  heated,  are  properly  classified  as  '*  stoves,"  and  arc 
treated  in  various  articles  referring  to  the  warming  of 
buildings,  also  under  the  head  Blast  FiriiNACE.  The  Bes- 
semer converter  and  the  '*  sponge  "  or  ore-reducing  furnace 
are  of  this  class,  and  will  be  treated  under  8tkkl.  (2)  lie- 
rerbcratori/ /urnarfH,  \n  which  the  material  under  treatment 
is  heated  in  a  chamber  separate  from  and  adjoining  tho 
faol-chambcr  by  means  of  the  hot  gaseous  (.roducts  of 
combustion  and  by  radiation  from  the  heated  walls  f>f  the 
chamber.  Most  of  the  furnaces  used  in  the  wroug!it-iron 
and  steel  manufacture  are  of  this  class.  Tho  principal 
varieties  are  the  jpuddling  furnace,  the  "  heating  "  funmce, 
the  open-hearth  or  Siemens-Martin  steel  furnace,  and  the 
'•air"  furnace,  which  is  a  reverbcratory  melting  furnace. 

II.    Furnaces    are    further    classified    according    to    tho 
method  of  utilizing  the  fuel:  (1)   Coal  funtacca,  in  which 
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the  heat  utilized  is  the  direct  product  of  the  combustion 
of  solid  fuel.  (2)  Gas  fumnren,  in  which  the  fuel  enters 
tho  furnace  in  the  form  of  a  gas:  in  metallurgical  furnaeefl 
this  is  chielly  carbonic  oxide:  if  bituminous  coal,  wood,  or 
peat  is  employed,  some  hydrocarbons  are  ])resent.  To  say 
that  in  the  coal  furnace  fuel  is  used  where  it  is  burned, 
and  that  in  the  gas  furnace  fuel  is  made  into  gas  in  one 
jilaeo  and  used  in  another,  would  not  accurately  ilislin- 
guish  between  the  two  varieties,  because  the  gas-prtidiicer 
may  bo  a  part  of  the  furnace  where  the  heat  is  utilized,  an<l 
yet  tho  combustion  which  produces  the  carbonic  oxide  gas 
may  be  a  distinct  chemical  jirocess  from  the  combustion 
which  generates  the  utilized  beat.  The  blast  furnace  and 
the  cupola  are  necessarily  coal  furnaces  ;  the  other  turnaces 
enumerated,  whether  the  heat  is  applied  in  the  chamber 
where  combustion  takes  place  or  in  an  adjoining  chamber, 
may  be  either  coal  or  gas  furnaces. 

litsvription  of  FiiniarfS. — Of  tho  »pcn  fires,  the  smith's 
fire  or  forgo  is  tho  oldest  and  the  most  common.  It  con- 
Bists,  in  its  simplest  form,  merely  of  a  pile  of  coal  from 
one  to  two  feet  in  diameter,  beneath  which  a  blast  is  forced 
through  a  tuyere  leading  from  a  hand-bellows.  Iron  or 
steel  bars  inserted  in  the  fire  may  receive  a  welding  hra(. 
In  large  smith-shops,  sueh  as  those  connected  with  exten- 
sive machine-shops,  these  fires,  sometimes  50  or  more  in 
number,  aro  arranged  in  a  suitable  building,  each  with  its 
blat^t-pipe  from  a  common  power  blowing-machine,  and  its 
water-bosh,  anvil,  and  otlier  appurtenances,  and  its  ehim- 
ney  or  a  flue  leading  to  a  common  chimney.  The  fire  is 
usually  placed  on  a  cast-iron  table,  or  rather  a  shallow  lank 
on  legs,  at  a  convenient  height.  Tho  tuyere  is  constructed 
in  various  ways,  many  of  wliich  are  thosubjects  of  patents. 
A  portable  smith's  forge  is  usually  a  light  iron  stand  hold- 
ing tho  platform  for  the  fire,  and  also  some  form  of  hand 
blowing-machine  and  a  watcr-bosh.  The  portable  forge  is 
chiefly  used  for  heating  rivets  for  ship  and  boiler  work.    A 
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more  elaborate  form  of  open  fire  is  shown  in  horizontal  scc- 
tinn  by  Fig.  1.  and  in  front  elevation  by  Fig.  2.  It  is  largely 
employed  in  crucible  steel  works  f(jr  heating  sinall  ingots 
ami  bars.  Tho  '*  cold  *'  or  cogging  fire  eonfiistx  of  a  pit  A, 
II  <  1(1  inches  in  plan  and  2  feet  deep,  without  grate-hurs, 
in  whieh  the  fire  is  urged  by  a  blast  entering  the  tuyere  (/. 
The  a^^he3  are  withdrawn  at  N,  and  the  ingots  are  inserted 
at  A',  having  been  previously  warmed  in  tho  **nmoke-hole'* 
(',  into  wliic-h  llamc  enters  at//.  Coal  is  fed  down  the  in- 
cline U  into  the  pit  A.  The  extension  Z  is  for  the  necnm- 
miidation  r.f  long  burs.  The  gaseiMis  products  of  combus- 
tion pass,  partly  and  in  a  regulated  ilegree,  into  tho  gen- 
eral chimney  through  the  holes  /  /,  and  partly  through  tho 
months  and  feed  holes  of  the  fires.  The  water- bosh  is 
placeil  under  the  itrch  \V.  and  the  enkc  and  coal  for  use  lie 
on  the  platform  above  it.  being  divided  by  the  partition  K. 
The  "'hot"  or  welding  fire  H  is  a  pit  I(»  <  12  inclicH  in  plan, 
and  otherwiao  similar  to  tho  cogging  fire.  II.h  tuycro  is 
protected  by  a  water-easing.  The  fuel  is  eoke.  S  is  an 
iron  tray  e*uitaitiing  welding  sand.  The  fire  pits  are  built 
of  fire-brick,  the  most   refractory  kind   being  required   in 


tho  welding  fire,  where  the  most  exposed  parts  last  but  a 
month.  Tho  two  fires  consume  about  I.'i  bushels  of  roul 
and  15  bushels  of  eoko  in  D  hours  to  heat  and  reheat  AU 
cwt.  (d"  steel.  Casting  the  ingot  in  an  iron  mould  chills  its 
surface,  so  that  sudden  heating  wnuM  "burn"  it.  It  is 
therefore  warmed  ;*lowly  in  the  sninke  hob',  tlien  heated  in 
the  cogging  fire,  and  partially  drawn  under  a  power  ham- 
mer: then  it  is  reheated  as  often  as  required  in  tho  weld- 
ing fire. 

Tlio  earliest  smelting  furnaces  were  open  firep,  not  mnoli 
larger  than  smiths'  forges,  an<l  tho  same  crude  apparatus 
is  still  employed  where  fuel  is  )>lentiful  both  for  ^moIting 
ore  and  for  decarburizing  crude  cast  iron. 

TU*'  merhrnitnrt/  /irfitintf  fuvuare  lor  solid  fnel.  as  em- 
ployed for  heating  iron  ami  steel  nuisHes  of  .'KM)  to  2('li(l 
pounds  weight,  is  sh(twn  in  vertical  j«eetion  by  Fig.  'S.  The 
iiro  on  tho  grate  A  is  urged  by  the  draft  of  a  high  <diim- 
ney,  or  usually  by  a  power-fan,  Tho  masses  to  be  heated 
aro  inserted  and  withdrawn  through  the  doors  ,1  by  liaiirl, 
or  by  macliiuery  if  they  are  very  heavy.  The  botl(»ni  ot 
tho  furnace  is  u  bed  of  sand  wbieh  is  compacted  by  paiiiat 
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fusion.  The  metal  is  separated  from  the  fuel  and  shielded 
from  the  direct  impact  of  the  flame  by  the  bridge  K.  The 
llame,  passing  along  under  the  roof  of  the  furnace,  heats 


the  metal  below,  partly  by  contact  and  partly  by  radiation. 
The  fltimc-currcnt  is  "  reverberated"  by  the  roof  and  sides, 
so  as  to  roll  down  upon  and  over  the  metal.    The  contracted 
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Rcverberatory  Heating  Furnace  (vertical  section ). 
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throat  C  tends  to  check  the  expansion,  ninl  hence  to  main- 
tain tlie  temperature  of  the  burning  gases  at  this  point, 
aithcmgh  the  luruaee  '*  works  "  hotter  a^  the  bridge  than  at 
the  throat.  The  shape  of  the  rool',  the  pi/e  of  the  throat, 
and  the  height  of  the  bridge  arc  the  .'Jubjccts  of  endlesis 
modifications  to  suit  the  nature  of  the  work  and  also  the 
caprices  of  the  workmen.  Cinder  that  forms  from  the 
oxidizing  metal  and  the  melting  sund-bottom  when  high 
lirats  are  umpluyed  accumulates  and  is  tapped  off  at  C. 
The  furnace  is  a  strongly  bound  iron  shell  lined  with  fire- 
brick. Up'in  a  bed  10  to  12  feet  long,  six  7  X  7-iuch  Iron  rail 
l»ilfS  can  be  healed  to  welding  in  lA  hours  with  about  lOltO 
pounds  of  coal  per  ton  of  iron.  The  engraving  alfo  shows 
«Mio  of  the  various  arrangements  of  boilers  for  utilizing  the 
waste  heat  of  the  furnace.  The  boiler  F  and  its  brick  cas- 
ing are  placed  over  the  furnace  (to  save  room),  and  upheld 
by  iron  columns.  The  hot  products  of  combustion  pass  up 
the  tluc  I),  under  the  boiler  at  E,  and  through  the  boiler 
fines  into  the  chimney  G.  The  lube>i  are  aceessiblo  for 
cleaning  tiirough  the  doors  II.  In  mills  for  rolling  iron 
rails  all  the  steam  for  driving  the  engines  may  be  gen- 
erated by  the  waste  heal  from  the  furnaces.  Steel-heating 
furnaces  are  worked  at  a  lower  temperature,  and  ibo  boilers 
over  them  do  not  furnish  all  tlio  required  steam. 

7V/(;  reverberator}/  meltimj  funtai'i-^  or  "air"  furnace  for 
solid  fuel,  is  of  similar  ,.,„   , 

construction.  In  the 
older  form  (Fig.  4)  the 
flame  and  any  free  air 
it  may  contain  are 
drawn  from  the  fire-box 
A  along  the  roof  of  the 
furnace,  and  do  not 
come  into  very  direct 
contact  with  the  metal 
lying  <in  the  bed  11.  In 
the  later  form  {Fig, 
the  ilame  from  A 
thrown  by  the  roof  directly  upon  the  iron  Ijing  at  B.    This 


Fig.  5. 


furnace  therefore  melts  faster,  but  it  oxidizes   the  metal 

more  rapidly.  The  av- 
erage air  furnace  melts 
2  tons  of  pig-iron  with 
a  ton  of  coal.  In  for- 
eign practice  revcrbcr- 
atory  melting  and  heat- 
ing furnace  fires  arc 
maintained  by  the  draft 
of  large  and  high  chim- 
neys. The  same  is  true  of  the  reverbcratory  furnaces 
almost  universally  employed  in  this  country  for  melling 
iron  for  cannon  and  rolls.  But  in  our  later  foundry  antl 
rolling-mill  practice  fires  are  maintained  more  uniformly 
and  with  less  expense  hy  blast  from  power  blowing-ma- 
chines, usually  rotatory  high-sj)ccd  fan.<.  Iron  nielied  in 
an  air  furnace,  as  compared  with  that  melted  by  direct 
contact  of  fuel  in  a  cupola,  escapes  contaminnti<ui  by  the 
sulphur  and  phosphorus  in  the  fuel,  and  its  carbon  iind 
silicon  may  be  oxidized  to  any  extent  rerjuired  for  cast- 
ings in  the  air  furnace,  thus  increasing  its  btrength.  The 
recent  practico  of  melting  5  to  ^0  per  cent,  of  soft  steel 
scrap,  as  required,  with  cast  iron  in  the  cupola  is  found  to 
make  equally  strong  eastings  for  many  purposes. 

The.  vementitifj  furnace  is  shown  in  vertical  section  by 
Fig.  6,  and  in  horizontal  section  by  Fig.  7.  It  is  emjilnyeil 
for  heating  wrought  iron  in  ccnitaet  with  carbon  to  make 
carburized  iron,  called  "blister  steel."  which  is  then  rolled 
into  marketable  shapes  or  broken  up  and  melted  in  cruci- 
bles to  make  cast  steel.  The  same  general  type  of  fnrnaeo 
is  suitable  for  annealing  metals  and  lor  reversing  the  op- 
eration of  cementing — viz.  heating  bars  or  castings  in  eon- 
tact  with  oxide  of  iron  to  withdraw  carbon.  The  furnace 
consists  of  two  pots  or  troughs  of  refractory  material  (de- 
fined in  Fig.  7  by  the  letter  G  at  the  four  corners  of  each 
pot),  each  about  Kj  X  4  feet  in  plan  and  4  feet  deep,  capable 
of  holding  15  tons  of  iron  bars.  The  pots  are  surrounded 
and  heated  by  means  of  numerous  flues  e,  which  pass  under 
the  bottom  and  up  the  sides,  and  flues  d  e,  all  of  which  con- 
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rementlng  Furnace 

vey  flame  from  the  common  fire  A  to  the  chamber  m.  whence  [ 
it  is  discharged  by  tlie  chimneys  X.     The  fire-grates  lie  on  I 
the  bearing  bars  a  {Fig.  (jj,  and  form  a  flrejilaco  about  10  i 
inches  wide  and    IS  feet  long.     The  large  doors  U  IJ  give  , 
access  to  the  pots.    H  I!  are  pits  at  each  end  of  the  furnace 
for  working  the  fires,  and  K  K  nre  tunm-lM  ennnecting  the  ; 
pit-*  of  a.  series  of  furnaces  through  whieli  fuel   is  brought 
and  ashes  arc  removed.      Layers  uf  charcoal  about  i  inch 
thick  and   layers  of  iron   burs  are  laid  alternately  in  the 
p<»ls  {in  such   manner  that  no  bars  shall  touch  each  other) 
until  the  pots  are  full.     Then  sand  and  a  cover  of  fire-clay 
is  lightly   rammed   upun  each   pot,  and  (ho  doors  11  It  are 
closed  with  lirick  walls,  except  a  sight-hole  in  each.    A  fire 
is  then  built  upon  the  grate  at  a,  and  a  yellow  to  white 
heat  is  maintained  on  the  pots  for  tl  to  10  days,  according 


(vertical  section). 

lo  the  degree  of  carburizntion  required.  Test  bars  are  from 
time  to  time  withdrawn  at  the  hole  y  to  ascertain  the  pro- 
gress of  the  cementation,  ami  when  it  is  completed  the  ash- 
pit doors  are  closed  and  the  fire  is  allowed  to  smoulder  and 
go  out.  The  pots  are  then  opened  and  the  bars  are  removed. 
Furnaces  for  heating  retorts  in  the  productiiui  uf  illumin- 
ating gas  are  simpler  forms  of  the  above  described  appa- 
ratus. 

The  rupo/a  fiinincc,  in  a  form  commonly  used  for  melt- 
ing iron  in  fttundries,  is  shown  in  vertical  section  by  Fig.  S. 
It  consists  of  a  pbite-iron  shell  lined  with  fire-brick.  The 
internal  diameter  is  ordinarily  from  ■'!  to  (5  feet.  The  en- 
gravings show  a  Mackenzie  cupola,  which  is  elliptical  in 
crnnn-noction  in  order  (o  shorten  (be  tra\el  of  the  blast 
from  the  tuyere  11  to  the  centre  of  the  cupola.    The  tuyere 
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Cementing  Furnace  (^horizontal  section). 


is  a  slit  1  inch  to  \\  inches  high,  and  extending  entirely 
around  the  furnace.  Air  is  supplied  through  the  wind- 
boxes  D  from  a  high-speed  fan  or  a  piston  blowing-machine 
at  a  pressure  of  '^  pound  to  1  pound,  according  to  the 
amount  and  duration  of  the  work.  The  furnace  is  narrowed 
at  the  melting  zone  by  the  boshes  C.  Iron  (either  pig  or 
cast  scrap)   and  anthracite  coal  or  coke  are  charged  in 

Fig.  8. 


alternate  layers,  and  the  melted  metal  accumulates  in  the 
hearth  below  the  tuyeres,  and  is  tapped  off  at  A.  Bitu- 
minous coal,  being  compacted  by  the  heat  and  the  pressure 
of  superincumbent  charges,  will  not  permit  free  passage  of 
the  blast,  and  is  hence  an  unsuitable  fuel  for  cupolas. 
From  5  to  10  pounds  of  iron  are  melted  with  a  pound  of 
coal,  according  to  the  kind  and  size   of   furnace.     AVheu 

Fig.  9. 


Cupola  Furnace  (vertical  section). 


Vertical  Section. 
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the  day's  melting  is  over  the  bottom  doors  arc  opened  and 
the  sand  bottom  and  the  slag  and  any  remaining  iron  arc 
dropped  into  the  pit  below. 

l''ur  delivering  regular  quantities  of  melted  iron  for 
many  coneecutive  hours — fur  inctance,  (5  tons  an  hour  for 
a  day  and  a  night  in  a  Hcs^emer  .«teel-works — modificatioDS 
of  the  eupola  are  required,  as  shown  in  the  vertical  sec- 
tion Kig.  y  and  the  cross-seetion  Fig.  10.  In  tho  foundry 
cupola  (Fig.  8)  tho  hearth  is  shallow,  so  that  the  bcd- 
chargc  of  coal  (which  must  reach  above  the  tuyeres)  may 

Fig, 


bo  li^-ht;  and  since  tho  furnace  is  run  but  a  few  hours  nt 
a  time,  this  hearth  is  large  enough  to  contain  the  slag.  If 
a  great  quantity  of  iron  is  required,  large  cupolas  or  ii 
number  of  cupolas  are  employed.  Hut  wlien  the  furn:ico 
must  melt  continuously  f«->r  many  hours,  the  hearth  II  (Fig. 
9)  is  enlarged  to  accommodate  a  considerable  (|u:intity  uf 
melted  metal  and  slag,  and  the  tap-holes  U  V  are  provided 
to  discharge  the  slag  as  it  acoumulates  ;  otherwise  it  would 
rise  and  clog  the  tuyeres  and  form  "scaffolds,"  which  inc 
masses  of  slag  and  coal  that  chill  upon  the  walls.     The 


Cross-: 
tuyeres  0  are  cast-iron  tuboa,  generally  six  in  number, 
with  II  .")  X  8-inch  hole  in  each,  and  are  so  arranged  that 
(hey  can  be  cleared  while  in  operation  by  inserting  a  bar 
through  doors  in  the  wind-boxes  P.  In  a  cupola  o\'  5  feet 
ititcrnal  diameter  the  bed-charge  of  oniil,  to  reach  above 
(he  tuyeres,  is  about  '2\  tuns.  Upon  this  arc  placed  ^'4 
loim  of  pig  iron  and  10(1  poumls  of  limestone  (to  niako  the 
rindor  tluid)  ;  then  fU)()  to  TOO  ]>ouuds  of  coal,  .'li  tons  of 
iron,  and  100  pounds  of  limestone,  t'oltowcd  by  coal,  iron, 
and  limeMtono  in  the  last-named  proportions.  The  fire  is 
iiijiinhiincd  by  draft  through  the  lioles  .)  K  Ij  till  tho  bed- 
e'large  is  thoroughly  iilight  ;  these  holes  are  then  closed 
and  blast  is  applied  thr<nigb  the  tuyeri'M  O.  When  some  \b 
tons  of  iron  have  been  melted  and  dipped  out  at  L,  the 
slag-hole  U  is  opened.  As  the  h<'urih  tills  again  with  iron 
the  slag  floating  upon  it  runs  out  :  and  when  the  iron  has 
risen  to  U,  it  is  again  tapped  off  at  I*.  The  slag-holonow 
nnminH  open,  and  the  cupola  is  worked  oontinuoualy  as  Inst 
deseribed, 

Tlir  (t(fn  Fiti-narr. — The  mere  mingling  of  eombudtible 
gas  and  air  is  but  (me  element  iri  the  pHnluction  of  flu* 
great  and  manageable  hr-ats  obtained  in  a  gas  furnaeo. 
The  regenerative  principle — i.  r.  utili/jng  the  ntherwimo 
wnste  escaping  heat  to  raise  the  temperature  of  the  enter- 
ing air  anil  gas — jy  tho  subject  of  those  modern  improve- 
ments which  are  bringing  tho  gas  furnaee  into  almost  uni- 
versal use.     Tliere  are  two  vysteni.s  uf  regeneration  :  1st,  the 


seel  ion. 

one  by  means  of  which  Messrs.  C.  W.  and  F.  Siemens  nf 
London  have  developed  the  highly  perfected  ami  generally 
used  Siemens'  furnace.  This  consists  in  pasping  the  heated 
products  of  combustion,  as  they  leave  the  furnace,  over 
vast  surfaces  of  brick,  upon  which  they  deposit  their  heat. 
The  entering  air  and  gas  are  then  passe<l  over  these  hot 
brick  surfaces,  and,  po  to  speak,  wash  off  the  heat  from 
them  and  take  it  up  theiuselves.  Meanwhile,  the  escaping 
products  (»f  eompositioti  are  heating  other  liriek  Kurfaecs. 
which  in  their  turn  yield  their  heat  lo  the  incoming  gases. 
This  is  the  alternating  system.  The  heat  in  a  eoal  rever- 
beratory  furnaee  probably  never  exceeds  ;{;')00'='  F. ;  that 
produced  in  a  gas  furnace  by  direct  combustion  is  tho 
same,  jilus  the  heat  returmd  by  tho  regenerators,  and  may 
reach  •1500'^  F.,  which  is  the  heat  iit  which  dissociation 
commences,  and  is  therefore  tho  maximum  attainable  by 
the  combufition  of  the  gases  emploved.  2i!.  Tho  other 
form  of  regenerator  is.  properly  speaking,  a  stove,  in  which 
the  outgoing  gases  pass  on  one  side  of  thin  conducting  par- 
titions, while  tho  incoming  gases  How  along  the  oppo^ite 
side,  the  heat  being  continuously  transmitted  through  the 
partitions.  This  continuous  system  of  rcgcnoralion,  alt  hough 
employed  in  a  limited  or  an  imperfect  manner  long  prior  to 
Siemens'  experiments,  and  considerably  improved  by  <^ior- 
man  in  the  English  furnaee  bearing  his  name,  has  recently 
been  raised  to  the  Siemens*  slandanl  of  excellence  by  Sel- 
lers, and  also  bv  Frank,  in  this  country.     The  gas  producer 
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has  also  been  the  subject  of  many  modifications  to  suit  dif- 
ferent fuels.     The  one  illustrated  in  longitudinal  section 
by  Fig.  10  A  and  in  cross-section  by  Fig.  10  B  is  the  form 
Fie.  10  A. 


used  by  Siemens  for  bituminous  coal.     It  is  a  strongly 
bound  fire-brick  chamber,  from  7  to  8  feet  square  in  its 
largest  dimensions  and  7  feet  deep.     Coal  charged  through 
Fig. 10  B. 


TO3:-.^^J.  ..' 


Siemens  Gas-Producer. 


the  gas-tight  hopper  A  is  slowly  burned  on  the  grate  B. 
The  fire  is  stirred  by  a  bar  inserted  at  the  hole  C.  By 
means  of  the  flue  D  the  gas  enters  the  gas-stack  E, 
which  is  also  the  outlet  of  three  other  producers  arranged 
around  it.  Tlience  the  gas  is  conducted  by  brick  or  iron 
tlues  to  the  furnaces,  which  may  adjoin  the  producers  or  be 
hundreds  of  feet  away.  Air  for  combustion  is  usually 
drawn  into  the  grate  by  means  of  the  furnace  chimney, 
hut  blast  is  beginning  to  be  introduced  under  the  grates  iu 
order  to  better  control  the  rate  of  combustion.  Some  2 
tons  of  coal  are  burned  in  24  hours  in  each  producer.  The 
anthracite  producer  is  usually  larger  and  has  more  grate 
surface,  and  jets  of  steam  are  employed,  chiefly  to  soften 
the  clinker.  The  use  of  water  as  a  means  of  furnishing 
combustible  gases  has  not  jirovcd  advantageous,  because 
their  combustion  produces  ni>  more  heat  tlian  that  ab- 
stracted in  decomposing  the  water  into  these  gases.  Bitu- 
minous coal  having  been  lighted  in  the  producer,  the  vola- 
tile constituents,  chiefly  hydrocarbons  and  water,  are  first  \ 
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evolved.  Of  the  remaining  60  or  70  per  cent,  of  goli<l  car- 
bon, that  next  the  grate  is  burned  to  carbonic  acid,  which, 
by  rising  through  two  or  three  feet  thickness  of  incandes- 
cent carbon,  is  changed  to  carbonic  oxide.  The  gases 
passing  to  the  furnace  consist  chiefly  of  carbonic  oxide,  25 
per  cent.,  hydrocarbons,  10  per  cent.,  and  nitrogen,  (id  per 
cent.  The  producer  and  gas-flue  should  contain  a  slight 
excess  of  pressure  over  the  atmosphere  to  prevent  the  in- 
flow of  air  through  crevices,  and  the  consequent  combus- 
tion and  waste  of  gas.  Placing  the  gas-producers  below 
the  furnace,  or  suj^plying  them  with  air  liy  a  fun  rather 
than  by  the  furnace  chimney  draft,  best  accomidishcs  this 
result.  Another  means  of  producing  such  a  jdenum  is  the 
sheet-iron  cooling  tube,  in  which  the  gas^from  the  stack  E 
(Fig.  10  A)  fails  towards  the  furnace,  and  is  thereby 
cooled  from  ;'.0U°  or  400°  down  to  200°  or  250°,  thus  gain- 
ing 15  to  20  per  cent,  in  weight,  which  urges  it  forward  to 
the  furnace. 

The  Siemens  Gas  Furnace. — The  general  structure  and 
II. 
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Fig.  12. 


Siemens  Gas  Furnace  (horizoatal  section). 
Fig.  13. 


azEs 


Siemens  Gas  Furnace  (cross-sccttun). 
details  of  this  furnace,  for  liolli  mollinc  ftn^l  lieiiling,  nro  I  floor-lino  W  (FiR.  1.'?)  the  furnnec  is  n  recliinguliir  iron  box 
ilUistrateil  liy  Fi);».  II  to  1 1,  which  represent  a  .'i-lon  open-  j  nlinuf  L'2  X  10  feet  in  plan,  slrennlheneil  Willi  hiiek.«tnvc8, 
hearth  furnaec  lor  Iho  nijiniifauluro  <if  .Marlin  sleel  out  i  rciol'eil  anil  lined  wiih  lire-lirii'k.  uiul  lurnisheil  with  chnrg- 
of  ciisl  ami  wrought  ir<oi.  ii!<  Imill  hy  Mr.  S.  T.  Wellman"  ini;  iloors  I',  liki'  tin' oKliiiarr  rev  rrln'ral  ili|;  I'urnnee.  The 
for  the  Olia  Iron  and  Steel  Ci>.,  Clovelanil,  II.  Ahovo  the  |  suml-lieil  or  hearlh  T  upon  whiiOi  Ihi'  imilerialn  are  melled 
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rests  in  a  heavy  east-iron  basin,  beneath  which  there  is  free 
circulation  of  air  to  preserve  the  jiarts  from  excessive  heat. 
By  means  of  the  spout  V  the  steel  is  conducted  to  the  cast- 
ing ladle.  Fig.  14  is  an  exterior  view  of  the  charging  side 
of  the  furnace  and  of  the  regenerator  below.  The  regen- 
erator consists  of  four  fire-brick  chambers  K  L  M  N  (Fig. 
11  ;  shown  in  horizontal  section  at  Fig.  12,  and  in  cross- 
section  at  Fig.  13),  which  arc  filled  with  a  chcekerwork  of 
fire-bricks  stacked  loosely  tpgether,  so  as  to  present  the 
largest  amount  of  surface  to  any  gas  entering  the  chamber. 
From  each  of  the  end  chambers  K  N  two  gas-ports  S  lead 
up  into  the  furnace  (as  shown  on  the  right  of  Fig.  11,  and 
in  plan  on  the  right  of  Fig.  12).  From  each  chamber  L 
U  three  air-ports  P  (Fig.  11)  and  II  (Figs.  11  and  12)  lead 
up  alongside  the  gas-ports  to  a  higher  point  in  the  furnace, 
in  order  to  promote  a  more  thorough  mixture  of  air  and 
gas.  The  ports  thus  form  a  sort  of  vast  argand  burner  at 
each  end  of  the  furnace.  The  gas,  air,  and  reversing  valves 
and  tiucs  are  shown  in  cross-section  at  Fig.  13,  in  plan 
(laid  over  a  horizontal  section  of  the  flues)  at  Fig.  12,  and 
in  longitudinal  section  (laid  over  a  longitudinal  section  of 
the  regenerators)  at  Fig.  11.  The  operation  is  as  follows: 
Gas  from  the  producers,  regulated  by  the  puppet-valve  B, 
passes  down  through  the  reversing  valve  C  (Fig.  11),  which 
is  so  set  as  to  throw  it  into  the  flue  F  and  the  regenerator 
K,  where  it  percolates  through  the  mass  of  red  to  yellow 
hot  brickwork^  and  thence  passes  at  an  equally  high  tem- 
perature into  the  furnace.  Meanwhile,  air,  regulated  by  the 
valve  E,  is  drawn  by  the  furnace  chimney  into  the  revers- 
ing valve  C  (Fig.  13),  which,  being  set  similarly  to  C, 
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guides  the  air  through  the  flue  G  into  the  regenerator  L 
where  it  is  also  heated  red  hot.  and  in  this  condition  it 
passes  up  the  port  P,  and  meets  the  red-hot  gas  at  tho 
mouth  of  the  furnace.  The  combustion  is  instantaneous,  and 
intense  enough,  if  the  gas  is  not  carefully  regulated,  to  melt 
down  the  roof  of  the  furnace.  The  flame  is  thrown  down 
by  the  roof  upon  the  bath  of  metal  in  the  hearth  T  ;  thence 
it  passes  down  the  ports  R  S  (Fig.  121  into  the  two  regen- 
erators M  N  (Fig.  11),  which  absorb  its  heatj  and  thence 
it  escapes  through  tho  flues  J  H  under  the  two  reversing 
valves  C  C,  and  into  the  chimney-flue  A  A'.  After  20  or 
30  minutes,  the  two  left-hand  regenerators  having  been 
somewhat  cooled  by  the  ingoing  air  and  gas,  and  the  two 
right-hand  regenerators  having  been  highly  heated  by  the 
outgoing  products  of  combustion,  the  valves  C  C  are  re- 
versed by  means  of  the  handles  D,  when  immediately  the 
currents  begin  to  move  in  the  opposite  direction  ;  the  gases 
pass  into  the  furnace  at  R  S  and  out  tlirough  the  regener- 
ators K  L.  The  chief  advantages  of  the  gas  furnace  over 
the  coal  furnace  are  —  1st,  Less  than  half  the  coal  is  re- 
quired for  a  given  heat;  but  since  the  escaping  heat  of  the 
gas  furnace  is  expended  in  regenerating  gas  rather  than  ia 
raising  steam,  additional  coal  must  be  burned  under  the 
boilers,  so  that  the  fuel-saving  is  reduced  in  rolling-mills 
to  about  25  per  cent.  2d,  The  saving  in  the  oxidation  of 
the  iron  heated  is  about  3  per  cent. — a  greater  economy 
than  that  in  fuel — and  is  due  to  the  complete  command 
of  the  chemical  character  of  the  flame.  The  prevention  of 
smoke,  the  saving  of  space  and  labor,  and  the  cleanliness 
of  works  are  also  considerable  advantages.     It  will  be  ob- 
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eerved,  by  comparing  the  open  hearth  with  the  pot  furnace 
and  the  puddling  furnace  hereinafter  described,  that  the  use 
of  gas  and  of  regeneration  may  bo  adapted  to  any  required 
shape  of  furnace  and  to  all  varieties  of  work.  In  tho  glass 
manufacture,  for  example,  they  are  largely  employed.  In 
the  gas  heating  furnace  the  bed  is  usually  made  much  larger 
than  in  the  coal  reverberatory  (Fig.  3),  because  uniformity 
of  temj)erature  can  be  much  better  maintained.  The  larg- 
est practicable  coal  furnace  will  heat,  for  instance,  fi  or  7 
three-rail  steel  ingots  weighing  a  ton  each  ;  a  perfectly 
manageable  gas  furnace,  20  X  12  feet  on  the  bed,  will  hold 
15  or  IS  such  ingots.  The  continuous  regenerator  will  be 
described  in  a  following  paragraph. 

The  Pot  Furnace. — This  is  a  small  furnace,  worked  at  a 
very  high  temperature,  for  heating  fire-clay  or  plumbago 
crucibles  or  pots  in  which  steel,  brass,  and  other  metals  are 
melted.  In  the  manufaeture  of  crucible  steel  the  i)ots  con- 
taining the  ingredients  (chiefly  wrought  iron  or  cemented 
steel,  and  a  little  carbon  and  manganese)  are  about  15 
inches  high  by  10  inches  in  diameter.  From  two  to  six 
of  them  are  placed  in  a  '*  melting-hole."  which  is  a  fire- 
brick furnace  just  large  cnougli  to  hold  them  and  tho  tire 


linr,^in^'  side,  and  of  the  regi'nt-nitiir  l>elow). 

in  which  they  arc  partially  buried.  The  top  of  the  furnace 
opens,  by  means  of  a  lid,  on  the  general  floor  of  tho  build- 
ing ;  a  grate  beneath  communicates  with  a  subterranean 
ash-pit  and  gangway.  Tho  fire  in  a  coal  furnace  is  urged 
by  a  powerful  blast,  and  the  escaping  heat  from  a  long 
row  of  melting-holes  passes  under  a  common  steam-boiler. 
AVhen  the  metal  is  ready  to  cast,  the  lid  of  the  furnace  is 
drawn  to  one  side,  the  pot  is  lifted  out,  tho  cover  of  the  ])ot 
is  removed,  and  the  metal  is  poured  into  a  mould.  Figs. 
15  and  16  are  respectively  a  longitudinal  and  cross-section 
of  a  Siemens  gas-pot  furnace.  Tho  general  structure  of  a 
melting-hole  and  the  situation  of  the  pots  E,  whether  coal 
or  gas  fuel  is  used,  are  shown  at  F  G.  The  structure  and 
operation  of  the  regenerative  apparatus  will  bo  understood 
by  referring  to  the  foregoing  description  of  tlie  oj)en  hearth. 
Gas  and  air,  entering  the  hot  regenerators  I  II  respectively, 
mingle  and  burn  as  they  enter  the  molting-bok'  G  :  thenco 
they  pass  into  and  heat  the  regenerators  J  K.  By  means  of 
tho  reversing  valves  the  currents  are  changed  from  time  to 
time,  in  order  to  maintain  a  uniform  temperature  in  the 
furnace. 

The  Puddling  Furnace, — This  is  a  reverberatory  furnaoe, 
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in  whioh  crude  cast  iron  is  melted  and  subjected  to  the 
oxidizing  action  of  air  and  of  oxide  of  iron,  in  order  to  re- 
move its  carhon  and  silicun,  and  thus  convert  it  into  a 
pasty  mass  of  malleable  iron.  Its  general  construction  is 
like  that  of  the  heatin:?  furnace  (Fig.  3),  except  that  its 
hearth  is  formed  like  that  of  the  open-hearth  furnace  (Figs, 
li  to  14).  When  gas  fuel  is  employed  the  regenerative 
system  is  substantially  that  shuwn  in  the  last-named  en- 
gravings. The  single  puddling  furnace  has  a  door  at  one 
side  of  the  hearth,  by  wliieli  the  irun  is  inserted  and  the 
"  ball  "  is  removed.  Through  a  notch  in  the  door  the  work- 
man inserts  the  *'  rabble"  or  hooked  iron  bar  by  which  he 
stirs  the  hath  and  forms  the  iron  into  balls.  A  duuble  fur- 
nace has  doors  on  both  slides,  through  which  two  men  work 
in  tlie  same  bath.  The  jiroduct  of  a  double  furnace  is 
about  two  tons  iu  ten  hours.     Many  attempts  have  been 
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made  to  increase  the  product  of  the  puddling  furnace,  and 
to  relieve  the  severe  manual  labor  of  stirring  the  charge, 
by  mechanical  appliances,  chiefly  by  means  of  the  revolv- 
ing furnace.  These  contrivances,  especially  the  successful 
rotary  furnace  of  Danks.  will  be  referred  Ut  in  the  article 
on  the  Ikon  .MAMFACTtritE.  The  general  features  of  rotary 
furnaces  are  shown  in  the  following  engraving  (Fig.  IS). 
The  wrought-iron  chamber  B  is  lined  with  refractory  ma- 
terial, and  supported  on  rollers  at  W  and  by  a  trunnion  at 
y.  It  is  rotated  in  either  direction  as  required,  and  it  is  also 
removed  from  or  ])laced  against  the  gas-entrances  p  n  by 
means  of  a  small  steam-engine  and  gearing,  not  shown  in 
thn  engraving.  The  furnace  is  constantly  filled  with  ilame, 
and  the  contiiined  Huid  iron  and  slag  are  stirred  either  vio- 
lently or  genti}'  by  its  fast  or  slow  rotation.  One  end  of 
the  Banks  furnace  is  set  against  a  firebox  like  the  firebox 
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SootioA  on.  CD 
Sleraous  Gas  Pot-Furnace  (cross-aectlon). 


of  the  ordinary  rovorberatory  (Fig.  ^),  and  a  removable 
uptake  eover.s  or  uncovers  the  other  en<l.  In  the  Sellers 
furnace,  hero  shown,  giis  from  a  i>rodue<T  entering  at  /, 
and  iiir  at  ti,  unite  at  the  toji  of  tlie  furnace,  reverberate 
as  fhown  by  (ho  arrows,  and  pass  from  the  same  end  of  the 
furnace  at  7  into  thr  rcgrnerator. 

Tfir  Coutinuintt  lirij,  n>  ftiny. — Figfl.  17  and  IS  illustrate 
generjilty  (lie  roti'iy  puddling  furnuee  af<  iibovo  tlenoribed. 


and  also  the  gas-producer,  boiler,  and  continuous  regen- 
eriitive  Mstem,  as  ii])plied  to  gas.  |uiddling.  ami  other  I'ur- 
nnces  by  Messrs.  \Villinni  nml  Ocorge  II.  Sellers  of  riiilailel- 
phia.  T!»e  regeneratorconsistsof  the  thrccehiimbers  ti  K  II 
(Fig.  17),  and  the  firo-briok  tubes  wt.  Fig.  18  is  a  vortical 
section  througli  the  chambtT  (J,  looking  into  the  ends  of 


th( 


tubrs. 
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]>roducts  of  cumiiusli 
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thi*    ebiiiiiber   (i ; 
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thence  through  the  upper  series  of  tubes  to  H ;  thence 
through  the  middle  series  of  tuljes  to  I,  and  thence  to  the 
flue  J.  which  conducts  them  through  the  boiler  L  into  the 
chimney  E  ;  or  they  may  pass  directly  to  the  chimney. 
Meanwhile,  the  incoming  air  for  combustion,  entering  the 
chamber  K  at  p',  continually  flows  around  the  tubes,  and 

Fit 


thence  into  the  furnace  at  n  (Fig.  IS).  Thus,  the  escaping 
heat  of  the  furnjice  is  transmitted  through  the  walls  of  the 
tubes  to  the  entering  air.  An  important  feature  of  Ihis 
system  of  continuous  regeneration  is  that  the  air  entering 
the  bottom  and  rising  through  the  chamber  K  encounters 
successively  hotter  tubes,  and  receives  its  highest  tempcra- 
,  17. 


TiiL'  Continuous  Regenerator. 
Fi.i.  IS. 


O'O'C' 'v.^'C'S'C  O'O'^j'CyO  O'O-G^O  1 
'O  O-O-O.C.C-O.O-0-O.r>,C-C--0  Cj'\- 

0  C)"C'0-e-&-cot5"e-e— 3-G-s.p',  c  v 

O  ;C--0-0"G-G""3-<E>-3— &'0'-3""6'-0  CO  10*9 
pOOOOOOOOOOC  '^.©■'JjVtv 

o"6"o~o'o'o'o  o  o"o  O'C^Oo'?  o"£l. 


Continuous  Regenerator  (vertical  section), 
ture  just  as  it  enters  the  furnace  from  the  escaping  gases  I  nace.  so  that  the  gas  loses  none  of  its  initial  heat  in  long 


just  as  they  leave  the  furnace.  For  various  jmrposes  suf- 
ficient heat  is  obtained  by  regenerating  the  air  alone,  espe- 
cially when  the  producer  (I),  Fig.  17)  is  close  to  the  fur- 


conduits  and  cooling-tubes.  When  a  greater  temperature 
is  required  in  the  furnace,  a  part  of  the  escaping  heat  is 
applied  to  the  entering  gas  also  by  means  of  a  similar  re- 
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generator.  The  regeneration  of  either  the  air  or  the  gas 
alunc  is  obviously  not  peculiar  to  the  continuous  gj-stein. 
In  the  :ipp:iriitus  ilhi5tr.itetl  various  improvements  are  in- 
truLluced:  the  escaping  gases  leave  the  regenerator  at  a 
sufficient  temperature  to  raise  steam  in  the  hoiler  h  fnr 
operating  the  rotary  pu.hiling  furnace  :  the  producer  D  has 
a  cl't^cil  ash-pit.  ami  air  is  supplicl  to  it,  ami  also  to  the 
regenerator,  by  means  of  a  f:ui  instead  of  chimney  draft,  so 
that  the  working  may  lie  more  nicely  reguhited";  and  the 
gas  deposits  any  dust  and  ashes  that  may  rise  with  it  in 
the  chamber  F  before  passing  into  the  furuace.  An  arrange- 
ment is  also  shown  for  heatiug  the  air  in  the  tubes  0  (a 
small  continuous  regenerator)  before  it  enters  the  producer. 

C'-ntcluHiun. — A  treatise  on  furnaces  without  descriptions 
of  the  different  smelting  furnaces,  and  of  uumorous  standard 
forms  of  apparatus  for  applying  heat  in  the  various  arts,  is 
obviously  incomplete:  they  are  all,  however,  special  appli- 
cations, an-l  as  such  arc  described  in  the  treatises  on  these 
arts,  and  they  arc  all  modifications  of  the  typical  forms 
herein  described.  In  those  arts  where  fuel  is  used  on  the 
largest  scale,  such  as  the  manufacture  of  wrought  iron, 
steel,  and  glass,  and  where  the  highest  teuijieratures  are  re- 
quired, the  grand  improvement  of  the  periud,  already  be- 
coming general,  is  the  use  of  gaseous  fuel,  and  its  regenera- 
tion by  means  of  the  escaping  heat  of  the  furnace.  One,  at 
least,  of  the  most  important  modern  manufactures — that 
of  open-hearth  steel — is  the  direct  result  of  the  regenerative 
gas  furnace.  Heat  of  sufficient  intensity  and  of  suitable 
chemical  character  was  unattaiuiible  by  any  other  known 
means.  The  temperature  of  dissociation  having  been  at- 
tained, further  improvements  would  appear  to  lie  in  the 
direction — 1st,  of  economy — less  than  one-tenth  of  the  the- 
oretical value  of  fuel  is  utilized  in  the  best  furnaces;  2d, 
of  more  enduring  refractory  materials  —  fire-bricks  are 
melted  at  easily  attainable  heats,  and  all  refractory  com- 
pounds are  soon  de^^troyed  by  chemical  reaction  with  the 
ingredients  under  treatment.  Alex.  L.  Holley. 

Furuace  (IIkating).     See  Warmixg. 

Fnr'nas,  county  of  Nebraska,  bounded  S.  by  Kansas. 
Area,  'JOO  jiijuarc  miles.  It  is  watered  by  the  Republican 
River,  and  atfords  good  grazing.     Cap.  Beaver  City. 

Fumes  [Flemish  Veiinie],  town  of  IJelgium,  in  the 
province  of  West  Flanders,  at  the  junction  of  three  canals, 
has  a  large  trade  in  corn,  butter,  cheese,  and  linen.     P.  40^1. 

Fiirness  (Houack  Howard).     See  Appkniux. 

Fur'ness  (Wim.iam  Hknky),  D.  D..  a  clergyman,  b.  in 
Boston.  Mass.,  Apr.  Ud,  1802;  a  graduate  of  the  Boston 
Latin  Sehool  and  of  Harvard  College.  1S20  :  studied  theol- 
ogy at  Cambridge,  and  was  ordained  pastor  of  the  First 
Congregational  Unitarian  church  in  Philadelphia  in  1S25; 
there  he  has  since  remained.  Dr.  FurncTss  is  widely  known 
as  an  author;  has  published  a  volume  of  jirayers  ( ISjO),  a 
volume  of  sermons  f  IH-Oj) ;  has  written  devotional  poetry 
of  tender  feeling;  has  made  numerous  translations  from 
the  (Jerman  poets,  and  has  published  a  volume  of  prose 
tales  from  the  (jerman  (ISoG).  Ho  has  printed  many  ser- 
mons in  pamphlet,  has  contributed  articles  to  the  I'hriHtlitn 
Exmniiier,  mostly  on  his  favorite  subject,  the  New  Testa- 
ment (iospels,  and  was  for  three  years  editor  of  the  Dittitrin, 
an  annual  published  in  Philadelphia.  But  his  name  will 
be  rcnienibered  in  connection  with  the  anti-slavery  move- 
ment, in  wliich  he  took  an  intense  interest,  and  on  whi^-h 
he  fre((uently  and  earnestly  preachecl ;  anil  with  the  attempt 
to  recover  the  character  of  .Icsus  by  a  fresh  study  of  his 
biographers.  His  chief  literary  works  were  on  this  theme, 
the  suceessivo  volumes  being  simply  attempts  at  more  com- 
plete an<l  convincing  statement.  The  first,  litnamkH  on  the 
Four  (hmpcU,  appeared  in  IS.'JO;  JrHun  ami  I/in  IHixjniphrrH, 
in  l^-'iS  ;  a  /ftHtori/  o/  JfHUHj  in  1850;  Tbou^htn  on  thr  Lift- 
ntid  ('hiutftfr  of  jfHun  of  Nazareth, \x\  1859;  The  V'il  purffy 
Lifti'l,  IStU;  and  Jvhhh,  in  1871.  lie  also  translated  from 
the  German,  with  notes  and  comments,  Dr.  Daniel  Sclienkers 
Chitrnctrr/n'til  ^'xh,  an  elaborate  essay  written  as  a  reply  to 
Kenan's  work  (2  vols.,  Boston,  ISfiO).  (For  nn  estimate  of 
his  view  of  .lesussce  the  Xnrth  Arnft-.  Rtrirw  for  Oct.,  IS.id.) 
Dr.  Furness  is  remarkable  for  a  spirit  of  noble  and  ]ture 
enthusiasm,  for  earnestness  of  religious  conviction,  and  fur 
delica<'y  of  literary  taste.  His  fame  as  a  ])reacher  stands 
very  high.  In  setdarian  controversies  he  has  never  tjiken 
part,  nor  has  he  been  interested  in  the  extension  of  the 
Unitarian  faith  as  a  peculiarity,  preferring  to  stand  outside 
of  organizations.  0.  B.  FnoTiiiNfinAM. 

Furness  (Wim.iam  Hkn'rv.  Jr.).  son  of  (he  above,  an 
artis*.  I),  in  Philadelidiia  May  21,  isSS;  d.  in  Cambridge, 
Ma--..  .Mar.  I,  iSfiT.  On  leaving  school  at  the  age  of  sixteen, 
he  went  into  a  counting-room,  hut  was  there  only  one  year, 
his  passion  being  for  art.  His  skill  in  crayon  portraits 
gained  him  reputation  and  money;  ho  went  to  Bronklyn, 
N.  Y.,  thence  soon  after  to  Boston,  where  a  residence  of 
two  or  three  years  enabled  him  to  accumubite  suflioicut 


means  by  his  pencil  to  spend  more  than  two  years  abroad, 
studying  art  in  Diisscldorf,  Munich,  Dresden,  and  Venice. 
On  his  return  he  established  himself  as  a  portrait-painter 
in  Philadelphia,  married,  removed  his  studio  to  Boston, 
and  lived  in  Cambridge.  His  improvement  as  nn  artist 
was  ra])id,  and  at  the  time  of  his  death  he  stood  in  the 
front  rank  of  his  profession.  His  best  work  is  marked  by 
firniness  of  drawing,  truth  of  color,  fidelity  to  charaet eristic 
traits  of  feature,  and  fine  feeling  of  expression.  His  genius 
was  delicate,  his  spirit  gentle,  his  taste  refined  ;  Imt  earnest 
study  saved  him  from  weakness,  and  his  simple  love  of 
truth  imparted  to  his  portraits  a  living  charm.  He  was 
fortunate  in  his  subjects.  Charles  Sumner,  hueretla  .Mott, 
Dr.  Furness,  John  W.  Field,  Hamilton  Wilde  the  painter, 
J.  P.  Lesley,  the  daughter  of  R.  W.  Emerson,  with  many 

f)ersons  besides  of  intellect  and  character,  sat  to  him.  But 
lis  best  work  gave  only  the  promise  of  what  he  might  have 
done  had  he  lived.  0.  JJ.  FnoTniNciiAM. 

Furni'ture  [Fr. /onnifV,  to  "furnish  "].  The  furnish- 
ing of  houses  with  utensils  and  ornaments  will  represent 
the  kind  and  degree  of  civilization  among  any  jteople. 
With  savages,  furniture  is  of  a  very  rude  and  coarse  de- 
scription, and  needs  little  remark.  The  furniture  of  the 
dwelling  of  an  opulent  Persian,  Assyrian,  or  Syrian  25U0 
years  ago  (and  it  has  changed  but  little  in  the  lapse  of 
centuries)  may  be  very  briefly  described.  Entrance  was 
through  the  centre  of  the  winilowless  front  by  a  broad.  low 
door — through  which  the  horses  or  asses  also  found  their 
way — into  the  inner  court,  with  its  fountains,  its  garden, 
and  its  flowers,  from  which  there  was  an  ascent  by  a  flight 
of  steps  to  the  gallery  of  the  second  floor.  Opening  irora 
this  gallery  were  large  rooms,  the  floors  covered  with  mats, 
and  with  broad  iVnans  ranged  aUmg  one  side  covereil  with 
rich  shawls,  while  on  the  o]>posite  side  were  closets  and 
chests  or  eoff"ers  richly  adorned,  or  perhajts  inlaid  with 
copper,  silver,  and  gold  wrought  with  great  skill.  In  these 
were  kept  the  costly  robes  and  jewels  and  the  rare  and 
costly  perfumes  which  formed  a  large  item  in  the  wealth  of 
the  Oriental  nobleman.  The  clining-room  was  furnished 
with  a  table  occupying  three  sides  of  a  s(juare,  with  conches 
on  which  the  guests  reclined,  placed  around  the  table  on 
the  outside  of  the  square.  The  banquet  was  likely  to  be 
served  with  dishes  of  gold  and  silver,  massive  and  jireciitus, 
but  witlKJUt  forks  or  sjtoons.  The  kitchen  utensils  were  few 
in  number,  made  of  metal,  and  each  one  served  for  several 
purposes.     The  cooking  was  done  by  an  open  fire. 

The  Egyptians,  who  were  for  many  centuries  the  most  re- 
fined and  civilized  of  all  the  nations  of  the  world,  were  the 
earliest  to  jirovide  abundant  furniture  for  their  dwellings, 
and,  with  the  j.ossible  exception  of  the  Phcenicians.  the 
most  skilful  in  its  construction.  A  Theban  mummy-case, 
P  .   -  which  from  the  inscrip- 

tion seems  to  have  been 
niHile  about  IfiDO  u.  c, 
or  almost  :^500  yiars 
since,  now  preserved  in 
the  Louvre,  has  its 
corners  very  carefully 
dovetailed,  though  no 
other  nation  nnnle  use 
of  this  form  of  joint  for  many  centuries  later.  These  mum- 
mj'-cttsefl  (Fig.  1),  often  encrusted  with  ivory  or  with  the 
precious  metals,  formed  at  a 
very  early  ]>eriod  a  part  vt'  the 
furniture  of  the  dwelling.  l\ir\p- 
tian  nobles  had  chairs  (»f  great 
size  and  beauty,  ornamented 
with  carvings  and  bas-reliefs  in 
wood,  iviiry,  or  metal.  (Fig.  2.) 
Their  liedsteads  were  massive 
and  decorated  with  abundant 
sculptures  in  bas-relief,  ami 
their  mirrors  of  polished  metal 
were  large  ami  adorned  with 
carvings  of  anin)al  life. 

The  intellectual  tireek  Icil  too 
public  a  life,  and  was  loo  fully 
devoted  to  public  displays  in 
art.  literature,  and  philosojthy, 
to  give  any  considerable  atten- 
tion to  the  (lecoration  of  his 
dwelling.  Hence,  while  all  the 
public  edifices,  temples,  theatres. 
statues,  and  paintings  of  (ireece 
are  models  of  excellence,  we 
have  no  contemporaneous  repre- 
sentations, either  in  painting,  carving,  or  sculpture,  of  the 
interiors  of  dwellings.  We  know,  indeed,  that  the  Greeks 
reclinerl  at  their  meals  upon  the  triclinia  or  couches  around 
the  tabic,  which  formed  three  sides  of  a  hollow  square— 
except  the   Laccdu'inonians,  who  adhered  to   tho   benches 


Munuuy-ease  in  Oak. 


FlO.2. 


Egyptian  Throne,  or  state 
chair. 
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and  the  sitting  posture;  that  they  were  also  simpler  in 

decoration  than  the  Oriental  nations;  that  their  beds  and 

bedsteads  in  some  of  the 

Grecian  cities,  ei^pecial- 

]y  in  Corinth   and  the 

half-Grecian     city     of 

Ephesus.  were  the  most 

cosily    and    ornn mental 

of   all    their    furniture, 

calling  into  exercise  the 

genius    of    their     most 

eminent    sculptors    ami 

carvers;  and  that  aside 

from    coffers    for    their 

treasures    and    jewel?. 

closets    for   their   valu-     CollL-rur  struiii,'-ltox  of  the  twelfth 

able  rolls  of  papyrus  or  century. 

parchment,   and   wardrobes    for   their  clothing,  all   much 

plainer  than  those  of  the  Orientals,  their  houses  must  have 

been  bare  of  furniture. 

The  Roman,  with  far  less  artistic  taste  than  the  Greek, 
had  a  more  practical  character.     In  the  early 
history  of  republican,  and  even  regal  Rume, 
home  had  its  attractions,  and  such  adorn- 
ments as  would  enhance  these  were  sought. 
The   couches,    chairs,    tables,    beds,    coffers, 
strong-boxes,  libraries,  and  closets  depicted 
in  the  paintings  on  the  walls  of  Pom])eiian 
dwellings,  or  if  of  metal  preserved  there,  in- 
dicate that  great  advances  had  been  made  in  Chair    of    the 
the  production  of  furniture,  and  that  Roman      twelfth  cen- 
artists    had    followed    Egyptian     models    in      tury. 
household  decoratiun.     As  luxury  increased,  this  decora- 
tion extended  to  the  smaller  and  more  portable  articles  of 

furniture.     Many  of  these  _ 

1.  -  "'i,  ,  Fig.  5. 

were  ot  exquisite  work- 
manship. When  the  West- 
ern empire  collapsed,  sink- 
ing uuder  the  inroads  of 
Goth  and  Ilun,  all  this 
luxury  vanished,  and  there 
came  in  its  place  the  ruder 
and  simpler  forms  of 
Gothic  art.  (Figs,  .'i  and  4.) 
The  movements  which  led 
to  the  revival  of  letters  and 
of  high  art  led  also,  by 
gradual  steps,  to  the  im- 
provement of  this  Gothic 
furniture,  and  demonstrat- 
ed that  in  skilful  hands 
even  its  rude  arches,  its 
heavy  timbers,  and  its 
rough,  unhewn  beams  and 
rails  were  capable  of  being  Baron's  Chair  of  the  fifteenth 
transformed  into  forms  of  century, 

great  beauty  and  delicacy.  (Fig.  5.) 

Among  the  earliest  artists  to  evolve  these  new  beauties 
from  what  had  hitherto  seemed  coarse  and  crude  were  the 
Scandinavians — Swedes  and  Norwegians.  Some  of  their 
church-stalls,  wardrobes,  bedsteads,  etc.  made  in  the  four- 
teenth century  developed  in  a  remarkable  degree  the  ca- 
pacity of  the  Gothic  architecture  for  delicate  traceries  and 
artistic  effect.  The  introduction  of  the  ogival  style  in  the 
ornamentation  of  furniture,  which  was  first  attempted  in 
the  fifteenth  century,  added  greatly  to  the  beauty  of  the 
larger  and  heavier  articles.  (  Fig.  6.)  About  the  begiuiiing  of 
the  sixteenth  century  the  architectural  style  known  as  the 
Jicnaisstfiice  began  to  be  applied  to  the  lari!;er  articles  of 
household  furniture.  The  Renaissance,  though  professedly 
a  rerirnl  of  the  ancient  classic  art  of  Greece  and  Rome,  was 
really  a  combination,  more  or  less  complete,  of  the  archi- 
tecture of  the  luxurious  period  of  the  decadence  of  the  Ro- 
man empire  with  the  more  ornamental  styles  of  the  later 
Gothic.  In  its  application  to  furniture,  however,  a  better 
effect  was  produced  than  in  the  development  of  its  bizarre 
features  in  large  public  edifices.  The  ]>rincipal  artists  and 
architects  who  were  instrumental  in  introducing  the  Re- 
naissance style  into  furniture  were  the  Germans — Gabriel 
Krammer  of  Cologne;  Jacob  Guckeiscn  and  Wendel  Diet- 
terlin  of  Strasburg;  Jan  Fredeman  van  Jode  (called  De 
Vries  or  the  Frisian),  a  Dutch  designer  and  engraver:  a 
little  later  Knspin  van  Passe,  also  a  Hollander,  and  the 
French  architect  .Jacques  Androuet,calleil  I)ucerceau  :  and 
at  a  later  period  L'ntlcntroh,  a  German  architect.  All  ex- 
cept the  last  three  belonged  wholly  to  the  sixteenth  cen- 
tury. The  era  of  Louis  XIV.  (1643-171o)  was,  so  far  as 
both  architectural  art  and  the  designing  of  elegant  furni- 
ture was  concerneil.  a  period  of  decadence ;  the  style  known  | 
among  architects  as  the  Rococo  prevailed  both  in  furniture 
and  building;    there  was  great  splendor  in   gilding  and  , 


bronze,  but  the  designs  were  not  artistic,  and  there  was  an 
incongruous  mingling  of  ancient  and  modern  styles  which 


Fig.  6. 


was  almost  entirely  de- 
void of  character  or  of 
the  best  effect  (Fig.  8); 
and  though  curiosity- 
hunters  are  sometimes 
in  raptures  over  the 
l^arbaric  sjilendors  of 
j^ume  of  the  furniture 
of  the  era  of  Ic  Grand 
Mouarqtic,  there  is  little 
in  it  to  satisfy  a  refined 
and  cultivated  taste. 
The  latter  jiart  of  the 
eighteenth  century  was 
marked  by  a  very  gen- 
eral return  in  architec- 
ture and  the  other  fine 
arts  to  classic  models, 
and  these  were  copied 
>o  closely,  and  with  so 
little  regard  to  the  ad- 
vance which  civiliza- 
tion had  made  in  2000 
years,  that  they  pre- 
served all  the  faults 
without  any  consider- 
able portion  of  the  spirit 
of  the  classic  age.  Dur- 
ing the  present  century 
the  various  eras  of 
(jiothic  architecture  and 
the  Renaissance  period 
have  found  their  ad- 
mirers, and  the  prev- 
alent tendency  of  the 
age  is  rather  to  the 
tiorid  or  decorated 
Gothic  and  the  Italian 
styles  of  the  Renais- 
sance than  to  the  pure 
classic  or  the  sillv  and 
Closet  for  missals,  etc.  nf  the  church  unmeaning  vagaries  of 
of  Egebrae,  Korway,  made  in  1480.  (he  rococo  style.  There 
have  been  some  indications  both  in  England  and  the  V.  S. 
of  an  attempt  at  the  creation  of  a  new  and  distinctly  origi- 
nal style  of  architecture,  and  of  its  application  to  the  best 
qualities  of  furniture ;  but  it  must  be  confessed  that  there  is 
far  too  general  a  tendency  to  rest  contented  with  a  ariations 
and  new  combinations  of  the  classic,  Gothic,  and  Renais- 


A  Hanging  Dressing-Table  with  shi.lves,  in  oak,  Renaissance 
style,  designed  by  Fredeman  van  Jode. 

sance  designs.  Pome  of  these  are  very  tasteful,  and  pos- 
sess high  merit  of  a  certain  order,  but  there  are  certainly 
resources  in  nature  as  yet  unused  by  art.  and  it  only  needs 
the  vivid  perceptions  of  genius  and  the  skilful  hand  of  the 
master  to  bring  them  out  and  delight  the  world  by  new 
revelations  of  "the  beautiful.  The  large  use  of  iron  and 
steel,  and  later  of  the  rattan,  in  the  production  of  furniture 
has  had  an  influence,  thus  far,  to  subordinate  beauty  to 
use.  The  furniture  is  cheap,  strong,  durable,  and  in  gen- 
eral not  objectionable  in  form,  but  for  tlie  most  part  it  is 
not  artistic   or  beautiful.     When  we  have    attained  such 
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control  over  these  materials  ns  to  make  them  plastic  and 

readily  moulded  for  use  in  all  their  form?,  wo  may  bo  able 

to  UDite  beauty  and  usefulness;  and  then  will  be  tho  best 

Fig. 


■.Ml  aiut  hack  covered  with 
(about  1715). 

opportunity  for  the  introduction  of  new  conceptions  and 
designs,  which  in  the  end  shall  make  the  American  styles 
of  architecture,  whether  in  building  or  furniture,  as  famous 
as  have  been  tho  (J reek  or  the  (Jothic  in  the  past. 

We  have  tlm.-:  far  said  nothin<c  of  tho  furniture  produced 
by  the  Chinese,  Japanese,  and  other  nations  of  the  extreme 
East.  Their  cabinets  and  coITcrs,  their  laciiuured  wares, 
and  their  porcelain  are  certainly  very  attractive,  and  in  a 
certain  sense  beautiful;  their  inlaid  or  marqueterie  work 
is  admirahle,  and  much  of  their  carvint;  is  of  groat  deli- 
cacy of  finish  ;  but  their  designs  are  exceedingly  grotesque, 
their  perspective  is  constantly  at  fault,  and  their  hinges, 
locks,  and  metal-work  are  mostly  worthless.  They  develop 
no  new  designs:  their  work  a  thousand  years  ago  was  from 
the  same  patterns  and  quite  as  perfect  as  now. 

In  tho  matter  of  inlaying,  mosaics,  ami  marqueterie  the 
Italians.  French,  and  Hollanders  have,  in  the  last  three 
centuries,  attained  the  highest  excellence.  The  Russians 
are  also  very  skilful  in  some  descriptions  of  this  wurk. 
A  large  table  of  nialachito  in  various  figures  and  shades 
inlaiii  in  marble,  presented  more  thim  twenty  years  since 
by  the  czar  Alexander  II.  to  Hon.  Thomas  II.  Seymour, 
then  U.  S.  minister  at  St.  Petersburg,  is  one  of  tho  finest 
examples  of  this  kind  of  work.  Mnrr/nctrn'e  (the  term  used 
for  Inlaying  figures  with  fine  wood,  ivory,  or  shells,  in  dis- 
tinction from  tnfinftif,  whicii  is  the  inlaying  with  precious 
atones  or  motals)  is  so  abundant  among  the  dealers  in  an- 
tique furniture  that  unless  the  designs  are  of  special  excel- 
leni'e  they  attract  very  little  attention,  and  hardly  bring 
any  advance  of  ])riGe. 

lint  while  artistic  furniture  delight?  the  eye  and  gratifies 
the  refined  taste,  it  is  not  to  be  forgotten  that  in  the  present 
artificial  condition  of  society,  furniture  is  a  necessity,  and 
not  a  luxury,  to  the  greater  jmrt  of  the  civilized  world; 
and  while  we  arc  entitled  to  n>k  tliat  the  fnnus  of  iM'en 
the  most  common  articles  of  furniture  should  nr)t  be  ru'le 
or  uncouth,  we  can  hardly  look  for  any  considerable  cb-- 
velojiment  of  artistic  excellence  in  the  cheaper  grailes. 
Much  of  the  furniture  put  upon  the  nnirkel  has  not  even 
the  merit  of  durability;  it  is  clieap.  ami  answers  a  toler- 
able pur]K>se  so  long  as  it  lusts.  Made  by  machinery,  often 
ill  fitting  in  its  parts,  its  defects  concealed  by  glue,  putty. 
jKiint,  and  varnish,  its  merits  are  few  and  its  dofieiencies 
many.  A  higher  grade  of  furniture  is  made  by  band, 
mostly  by  (Jermnn,  I>utch.  or  French  workmen,  and,  though 
not  of  remarkable  elegance,  is  substantial,  durabk',  and 
serviceable.  Probably  more  than  nine-tenths  of  the  furni- 
ture manufactured  in  the  I'.  S.  belongs  to  these  tw<i  chissej*. 
In  the  division  of  labor  which  is  the  result  of  a  dense  nml 
highly  civilized  population  the  production  of  furniture  hns 
been  subdivided  more,  p'-rhaps,  than  any  other  branch  of 
mechanical  industry.  Thus,  there  arc  at  least  a  dozen 
classes  of  manufacturers  of  chairs  of  different  patterns — 


dining,  common,  cane-seat,  easy,  upholstered,  office,  and 
other  chairs.  Others  make  a  specialty  of  sofas,  telc-i- 
tCtes,  ami  divans;  others  of  lounges  :  others,  still,  of  sofa- 
beds;  while  yet  others  make  only  ottomans.  There  are 
eight  or  ten  classes  of  manufacturers  of  dilTerent  styles  of 
tables;  one  producing  only  dining-tables,  another  ironing- 
tables,  another  card-tables,  another  small  stands,  another 
library-tables,  another  carved  or  inlaid  tables;  and  so  on. 
The  manufacture  of  bedsteads  is  divided  into  nearly  as 
many  classes,  though  the  best  manufacturers  have  their 
finest  bedsteads  manufactured  under  their  own  direction; 
there  are  numerous  manufacturers  of  what  are  known  as 
chamber  sets,  consisting  of  bedstead,  bureau,  washstand, 
commode,  small  table,  and  three  or  four  chairs.  Pome  con- 
fine themselves  to  sets  coated  with  an  enamel  or  gilded, 
and  having  a  very  tasteful  appearance,  though  they  are  not 
always  durable.  Others  make  only  maple  set:;,  stained, 
painted,  varnished,  or  gilded;  others  make  these  sets  of 
ash,  black  walnut,  butternut,  or  a  combination  of  two 
woods ;  while  tho  better  class  are  of  cherry,  nnihogany 
(both  now  out  of  fashion),  black  walnut,  or  vosi-wuod. 
Above  these  in  quality  como  the  carved,  ornanienti'd,  or 
inlaid  sets,  which  are  really  artistic  and  command  a  high 
price.  The  minor  articles  of  household  furniture  are  also 
very  largely  distributed  among  specialists,  the  best  general 
manufacturers  confining  themselves  to  the  larger  articles. 
Library  furniture  —  bookcases,  tables,  cabinets,  stands, 
clocks,  etc. — is  a  specialty  by  itself,  into  which  very  few 
general  manufacturers  enter.  There  is  room  in  this  for 
artistic  display,  and  it  is  often  improved. 

The  manufacture  of  iron  or  steel  furniture,  or  furniture 
in  part  of  iron  or  steel,  docs  not  to  any  great  extent  be- 
long to  the  class  of  household  goods.  (Fig.  9.)    The  French 
Fig.  9. 


French  Iron  Bedstead. 

and  (Germans  have,  however,  made  some  artistic  bedsteads 
and  tables  of  iron,  and  our  own  manufacturers  sonn-  of  tho 
cheaper  bedsteads.  The  willow  or  wicker  furniture  and 
the  rattan  furniture  (the  latter  owing  its  introduction  al- 
most wholly  to  the  energy  and  etVorts  of  tho  late  I'yrus 
\Vakefi(.'|tlj  are  more  widely  used  in  dwellings,  and  are  easy 
an<l  comfortable,  though  not  specially  artistic. 

The  processes  of  the  manufacture  of  household  furniture 
are  briefly  these:  In  the  cheaper  goods  the  basis  or  frame- 
work, and  sometimes  the  entire  article,  is  of  some  nf  the 
common  woods — pine,  bass-wood,  white-wood,  or  s^i-i't  ma- 
ple; tho  frame  is  usually  put  together  with  dovetailed 
joints  and  glue,  and  by  tho  aid  of  Blanchard's  laihe  fur 
turning  irregulor  surfaces  and  tho  various  scroll  and  end- 
less saws,  etc.  tho  desired  form  is  obtained.  ^Vliere  tho 
wood  is  to  be  exposed  it  is  now  veneered  with  mahog- 
any, black  walnut,  or  rosewood,  sufficient  pressure  lieing 
applied  to  make  the  veneer  adhere  closely  and  firmly.  If 
only  small  portions  of  the  wood  are  to  be  seen,  sometimes 
the  solid  black  wnlnut,  oak,  or  ash  is  used,  or  the  wrmd. 
as  in  bedsteads,  taldes,  etc.,  is  rubbed  smooth,  ftaineil, 
grained,  treated  with  acid,  or  enamelled.  If  veneer  is 
used,  it  is  pumiced,  varnished,  jiumieed  again,  ami  again 
varnished  <)r  rubbed  very  smooth,  oiled.  shellaeUt'd,  or 
waxed.  Ornaments,  as  hiindles,  sendls.  knobs,  or  pieces 
in  imitation  of  carving,  are  screwed  and  glued  on,  and  tho 
necessary  trimmings — locks,  slides,  catches,  castors,  etc. — 
having  been  put  on  and  another  coating  of  oil  or  varnish 
applied,  the  article  is  ready  for  the  market.  Very  mueh 
of  this  furniture  is  nnide  in  the  rough  ot  factories  in  well- 
wooded  districts,  and  sent  to  the  large  cities  to  be  Iini>luMi. 
Tho  table,  bureau,  ond  wai^hstun*!  tops  arc  usually  cheap 
marble  slabs.  Some  of  the  articles,  ns  tho  lounges,  sofas, 
easy-chairs,  tT-te-il-t/^tes.  etc..  are  upholstered — that  is.  tho 
seats  are  constructed  with  spiral  snrings,  tho  lower  ]>oriion 
of  the  coil  being  firmly  sewed  to  heavy  webbing,  which  is 
in  turn  fastened  to  the  bottom  of  the  seat  either  by  nnils, 
slats,  or  a  boanl ;  over  these  springs  is  a  covering  of  bur- 
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laps,  on  which  is  packed  some  ehistic  substance,  curled 
horsehair  being  the  best,  but  whalebone  shavings,  tow, 
bass-wood,  or  palm-leaf  shavings,  curled  husks,  or  a  com- 
pound known  as  **  excelsior.*'  being  often  used  on  the 
cheaper  work;  the  seat  is  then  confined  in  the  form  and 
pattern  designed  by  a  covering  of  heavy  unbleached 
sheeting  or  drilling  drawn  tightly  over  it  ami  nailed.  This 
in  turn  is  covered  with  haircloth,  reps  of  various  colors, 
wonilen  or  silk  brocatelle,  broadcloth,  morocco,  or  patent 
leather.  In  the  number  and  quality  of  the  springs,  in  the 
character  of  the  elastic  covering,  and  in  the  guods  em- 
ployed for  the  outside  covering,  as  well  as  in  the  way  this 
is  attached  to  the  sofa,  lounge,  or  chair,  there  are  abundant 
opportunities  for  fraudulent  and  imperfect  work,  some  of 
which  is  difficult  of  detection.  The  character  and  integrity 
of  the  manufacturer  are  the  best  safeguards  against  this. 

The  better  grades  of  furniture  are  made,  except  the 
drawers,  those  portions  of  the  frames  which  are  covered  by 
upholstery,  the  slats  or  sjiring  bottoms  of  the  bedsteads, 
etc.,  of  the  solid  woods — black  walnut,  rosewood,  oak,  satin- 
wood,  curled  or  birdseye  maple,  and  the  like — but  often 
the  panels,  etc.  are  veneered  with  what  are  called  French 
or  veined  veneers  of  the  same  description  of  wood,  or  some- 
times of  some  contrasting  wood.  This  class  of  furnivure  is 
for  the  most  part  made  by  hand,  and  not  by  machinery ; 
there  is  considerable  carving  of  the  simpler  sort  about  it, 
and  it  is  very  highly  finished.  The  patterns  vary  greatly, 
according  to  the  taste  of  the  manufacturers;  some  confine 
themselves  to  Gothic  styles,  earlier,  mediivval,  or  later,  and 
more  or  less  florid  and  flamboyant  ;  some  prefer  the  Re- 
naissance designs,  and  make  these  of  Florentine,  Venetian, 
Roman,  or  Dutch  styles;  some,  again,  affect  the  classic 
styles,  though  generally  those  of  the  decadence  period,  and 
a  few  venture  upon  the  absurd  rococo  styles.  There  ought 
to  be — but  there  is  not — a  true  American  style,  deriving  its 
inspiration  from  our  forests,  our  plants,  fruits,  and  flowers, 
and  copying  nature  as  it  exists  here.  There  are  still  higher 
grades  of  furniture,  on  which  has  been  expended  the  abun- 
dant labor  of  the  sculptor  and  carver's  art  in  bas-reliefs 
on  oak.  rosewood,  and  walnut,  but  these  are  rare  produc- 
tions, those  who  hnvc  the  wealth  and  taste  to  seek  for  such 
work  generally  ])referring  the  antique  furniture  of  the  six- 
teenth, seventeenth,  and  eighteenth  centuries,  with  its  ehtb- 
orate  and  artistic  carvings.  It  is  becoming  somewhat 
common  among  our  wealthier  citizens  in  the  large  cities 
who  are  building  fine  residences  to  summon  to  their  aid 
"furniture-designers" — a  profession  which,  though  well 
known  in  Europe,  is  comparatively  new  here — and  the  size, 
height,  location,  and  outlook  from  each  room  being  noted, 
they  design  for  it  the  appropriate  furniture,  carpets,  cur- 
tain^,  and  decorations:  These  designs  are  usually  worked 
out  by  the  manufacturer,  who  em])Ioys  the  designer,  and 
who  has  a  high  reputation  for  artistic  work.  This  method 
of  furnishing  a  house,  while  it  requires  large  means  for  ita 
successful  adoption,  is  undoubtedly  a  great  advance  to- 
wards high  art,  and  prevents  those  blunders  and  incon- 
gruities in  the  artistic  arrangement  of  a  home  into  which 
persons  of  wealth  and  considerable  culture,  but  of  defective 
art-education,  are  liable  to  fall. 

The  extent  jvn{l  importance  of  the  furniture  manufac- 
ture in  the  U.  S.  may  be  appreciated  from  the  following 
statistics  :  In  ISoO  there  were  4242  establishments,  employ- 
ing 22.010  hands,  anrl  capital  $7,30.3, :^58,  using  raw  mate- 
rial to  the  value  of  $fi.8U0.546,  and  producing  furniture  to 
the  value  of  $17,063,054.  In  1860  the  number  of  manu- 
factories had  slightly  diminished,  there  being  but  3;)94  re- 
ported, but  these  emplove<l  27.106  hands  and  a  capital 
of  $13,629,526  ;  paid  $8,909,998  in  wages,  used  $8,181,250 
worth  of  raw  material,  and  produced  furniture  to  the  value 
of  $25,632,293 — an  increase  of  50  per  cent,  on  the  amount 
for  1850.  In  1870,  5981  manufacturers  were  reported,  em- 
ploying 53,298  persons  and  a  capital  of  $43,947,913,  paying 
$21,574,531  as  wages,  using  $25,843,170  worth  of  raw  ma- 
terial, and  producing  furniture  to  the  value  of  .$69,082,084 
— an  increase  of  over  200  per  cent,  in  ten  years,  and  of  400 
per  cent,  in  twenty  years.  (For  much  information  concern- 
ing American  furniture  we  are  indebted  to  Messrs.  W.  P. 
Kingman  &  Co.,  New  York.)  L.  P.  Brockett. 

Fur'iiius  (Caius),  a  friend  of  Cicero,  who  was  tribune 
of  the  people  50  n.  c. :  opposed  Octavius  and  favored  Mark 
Antony  during  the  triumvirate,  but  was  pardoned  by  Au- 
gustus ;  attained  consular  rank,  and  in  21  b.  c.  was  prefect 
of  Hither  Spain. 

Furr,  tp.  of  Stanley  co..  N.  C.     Pop.  1044. 

Fiirnickabad',  city  of  British  India,  the  capital  of  the 
distrii-t  of  the  same  name,  situated  on  the  Ganges,  on  the 
road  between  Calcutta  and  Delhi.  It  is  one  of  the  com- 
mercial centres  of  Upper  Hindost.an.     Pop.  60,000. 

Furs  auU  the  Fur  Trade,  The  use  of  the  skins  of 
wool-bearing  and  fur-bearing  animals  as  convenient  and 


readily  adapted  clothing  goes  back,  according  to  the  Sacred 
Records,  to  the  time  of  the  expulsion  of  the  tirst  pair  from 
Eden.  This  costume  is  used  among  all  savage  and  half- 
civilized  nations  in  cold  climates,  and  some  of  thos^e  in 
semi-tropical  regions.  But  apart  from  the  use  of  these 
skins  of  animals  as  clothing,  there  grew  up,  at  a  verv  early 
date,  a  demand  for  the  finer  and  more  beautiful  furs  for 
purposes  of  ornament  and  luxury.  We  find  numerous  evi- 
dences of  this  both  among  sacred  and  profane  writers.  They 
were  used  for  the  decoration  of  the  tabernacle  in  the  wilder- 
ness, the  badgers'  skins  which  formed  the  outermost  cover- 
ing of  the  sacred  edifice  being,  in  the  opinion  of  biblic.il 
critics,  the  skins  of  the  fur-seal  (the  liadger  being  unknown 
in  Egypt,  Arabia,  or  Palestine),  while  below  this  cover- 
ing was  another  of  ranis'  skins  dyed  red  (Ex.  xxxvi.  19). 
Costly  furs  formed  a  part  of  the  luxurious  coverings  of 
couches  in  the  palace  of  Sardanapalus.  Herodotus  tells 
us  that  the  inhal)itant8  of  the  shores  of  the  Caspian  Sea 
were  clad  in  the  rich  fur  of  the  seal,  and  -.Elianus  and  Plu- 
tarch both  speak  of  the  Pontic  mouse  (generally  supposed 
to  have  been  the  ermine),  whose  rich  fur  made  warm  and 
beautiful  robes,  and  was  used  as  the  covering  of  couches  in 
the  palace  of  Pharnabazus.  The  Chinese  and  Japanese 
have  used  furs  as  .articles  of  luxury  for  at  least  2500  years 
(the  Chinese  probably  for  more  than  3000),  and  the  robes 
of  ermine,  sable,  and  fiery-fox  furs  worn  by  the  nobles  of 
both  nations  are  remarkable  for  their  beauty.  The  choicest 
and  finest  furs  (except  the  sable,  which  was  not  known  at 
that  time)  were  very  generally  worn  as  articles  of  luxury 
by  the  effeminate  Roman  aristocracy  in  the  decline  of  the 
Roman  empire.  In  the  fourth  century  of  our  era  the  furs 
of  the  beaver  (then  known  as  the  Pontic  dug),  the  ermine, 
the  seal,  and  several  species  of  fox  were  in  great  demand. 
The  tribes  of  Goths,  Huns,  and  Ostrogoths  which  were 
migrating  in  such  hosts  from  the  north  brought  with  them 
the  choice  furs  of  the  Arctic  regions,  and  during  the  Middle 
Ages  they  became  articles  of  luxury  throughout  Southern 
and  Central  Europe.  In  the  twelfth  century  the  lighter- 
colored  furs  were  almost  universally  dyed  of  a  brilliant  red 
color.  In  the  wars  with  the  Saracens  the  Christian  princes 
imitated  their  foes  in  their  habits  of  luxury,  and  costly 
furs  from  the  East  were  used  to  such  an  extent  that  they 
wellnigh  ruined  the  nations  of  Europe.  Sumjituary  de- 
crees were  issued  about  a.  p.  1200  by  Richard  I.  of  Eng- 
land and  Philip  II.  of  France,  prohibiting  the  wearing  of 
these  costly  furs  either  by  princes  or  people,  but  before  the 
close  of  that  century  Louis  IX.  of  France  appeared  in  pub- 
lic with  a  surcoat  lined  with  the  skins  of  746  ermines.  Not 
long  after  this  the  jirivilege  of  wearing  ]iarticular  kinds  of 
choice  furs  was  granted  to  certain  noble  families  in  Ger- 
many. France,  and  Italy,  but  each  one  was  restricted  to  a 
single  kind  of  fur,  and  was  permitted  to  put  a  figure  of  the 
animal  producing  it  in  his  .armorial  bearings.  Thus,  the 
ermine,  the  sable,  the  Hungarian  squirrel,  the  Podolian  or 
fiery  fox,  and  possibly  also  the  beaver  and  the  wolf,  came 
to  find  a  place  in  the  coats-of-arms  of  some  of  the  highest 
aristocracy  of  continental  Europe. 

For  many  centuries  the  Baltic  ports  were  the  great  depfita 
of  the  fur-trade,  the  furs  being  brought  thither  from  Livo- 
nia, Sweden.  Norway.  Northern  and  North-eastern  Russia, 
and  later  also  from  dist.ant  Siberian  settlements  by  cara- 
vans which  deposited  them  at  the  great  market-towns  of 
Moscow  and  Nijui-Novgorod.  The  discovery  of  the  Ameri- 
can continent  soon  changed  the  current  of  this  traffic,  for, 
though  sables  and  ermines  still  came  only  from  Russia, 
Siberia,  and  Northern  Europe,  yet  the  American  forests 
and  waters  furnished  in  countless  numbers  the  beaver — 
then  regarded  as  one  of  the  ehf>icest  of  furs — the  pine  and 
stone  martens,  the  mink,  lynx,  badger,  raccoon,  the  choicest 
and  most  beautiful  species  of  the  fox,  including  the  silver, 
white,  cross,  blue,  and  red  fox,  and  the  seal  and  sea-otter, 
the  Virginia  opossum,  the  muskrat,  and  among  larger 
animals  the  bison,  arctic,  grizzly,  and  black  bears,  and  the 
large  gray  wolf.  This  fur-trade  was  almost  wholly  monop- 
olized by  three  or  four  great  trading  companies  within  100 
or  150  years  after  the  discovery  of  the  continent.  The 
Dutch  East  India  Company  was  first  in  the  field,  and 
carried  on  a  thriving  trade  almost  exclusively  in  furs  with 
its  trading-posts  of  New  Amsterdam  (New  York),  Bcaver- 
wyck  (Albany),  and  one  or  two  jioints  on  the  I>elaware 
River,  as  well  as  at  several  points  on  the  coast  of  Maine, 
from  1609  to  about  1684.  The  French  very  soon  estab- 
lished themselves  in  the  same  traffic  in  Canada  and  farther 
N.  and  ^V.,  their  chain  of  forts  and  trading-houses  ex- 
tending at  one  time  from  Hudson's  Bay  to  New  Orleans, 
and  nearly  all  .actively  engaged  in  the  fur-trade.  A  class 
of  half-breed  voififfeurs  and  coiireiira  du  hoia  grew  up  in 
this  traffic,  who  were,  and  are  to  this  day,  skilful  and  suc- 
cessful hunters  and  trappers,  though  a  more  reckless  crew 
of  vagabonds  could  hardly  be  found.  "When  the  British 
government  had  by  wars  and  treaties  succeeded  to  the  pos- 


FURS  AND  THE   FL'R  TRADE. 


393 


session  of  most  of  this  region,  tbo  Hudson's  Bay  Conipany 
(chartercii  in  ICtlO)  took  possession  of  these  uorthcru  hunt- 
ing-grounds and  employed  these  half-breed  voyagcurs. 
For  almost  200  years  this  great  company  monopolized  tho 
traffic  in  furs.  It  had  indeed  a  somewhat  powerful  rival 
in  tho  North-west  Company  after  about  I7'J".  In  ls05  tho 
latter  company  established  truding-faotories  on  the  Pacific 
coast,  and  in  1808,  John  Jaoolj  Astor  established  tho 
American  Fur  Company,  with  \ifi  lino  of  posts  across  tho 
continent,  intending  to  fiirm  a  di'pot  for  furs  at  tiio  mouth 
of  the  Columbia  River  and  ship  the  furs  directly  to  China 
and  India  from  that  point.  Ho  subsequently  changed  its 
name  to  tho  "  Pacific  Fur  Company,"  and  was  on  tho  high 
road  to  success  when  in  181 1',  his  resident  partner  there 
treaL-herousIy  sold  out  the  whole  establishment  to  tho  North- 
west Company,  on  the  plea  that  the  Urltish,  with  whom  wo 
were  then  at  war,  would  have  captured  it.  Tho  Kussian- 
American  Fur  Company,  having  its  principal  trading-post 
at  Sitka  in  Alaska  and  subordinate  posts  on  tho  Yukon, 
carried  on  an  in\mcnso  trafl'ic  for  many  years,  but  in  18('»7 
transferred  its  jiroperty  and  rights  to  tho  I'.  S.  simultano- 
oui'Iy  with  our  imrchaso  of  Alaska.  The  trade  in  furs  con- 
ducted by  citizens  of  tho  U.  S.  has  been  extensive,  but  in 
a  greater  degree  tho  result  of  imlividual  euterprii-o  than 
of  the  management  of  gigantic  corporations.  Jlr.  Astor, 
after  the  treacherous  transfer  of  tho  Pacific  Fur  Company 
to  tho  North-west  Company,  confined  his  operations  to  tho 
region  E.  of  tho  Rocky  Mountains,  and  with  his  partner 
and  suc^-'Gssor,  Mr.  Ram^ey  Crooks,  transacted  for  many 
years  a  profitable  business  in  furs.  St.  Louis  was  one  of 
the  principal  depOts  of  the  fur-trade  from  ITllo  to  ISJO. 
The  first  great  establishment  there  was  founded  by  Laclede, 
Maxon  &  Co.  in  1703.  Tho  brothers  Augustc  and  Pieno 
Chouteau  were  connected  with  it  very  early,  at  first  as 
employes,  and  subsequently  as  ]>artners,  and  up  to  ISU.S 
they  employed  a  large  number  of  trappers  and  voyagcurs, 
and  were  very  successful.  lu  1808  tho  brothers  Chouteau 
and  several  of  their  associates  formed  the  Missouri  Fur 
Company,  which  prospered  greatly  until  18i:i  or  1811, 
when,  in  consequence  of  the  war  with  Great  Britain,  it  was 
dissolved,  and  several  of  its  members  conducted  tho  busi- 
ness independently.  In  1827  tlie  Rocky  Mountain  Fur 
Company  of  St.  Louis  was  formed,  and  sent  its  trappers  to 
the  Pacific  coast.  The  jterils  of  the  business  were  very 
great — 40  men  out  of  cvory  100  perished  in  its  service — 
but  such  was  the  fascination  of  this  life  of  adventure  that 
enough  were  always  ready  to  supply  tho  place  of  the  slain. 
After  some  years  of  successful  business  this  company  was 
dissolved.  In  183-1,  Pierre  Chouteau,  .Tr.,  who  liad  been 
brought  up  in  the  business  with  Ills  father  and  relatives, 
organized  the  firm  of  Pierre  Chouteau,  Jr.,  &  Co.,  a  name 
which  for  the  next  twenty-five  years  was  familiar  to  all  tho 
trappers  and  hunters  from  the  Mississippi  and  tho  IJreat 
Lakes  to  tho  Pacific.  In  ISJl)  the  business  was  sold  to  Mar- 
tin and  Francis  Bates  of  St.  Louis  and  New  York,  who  still 
conduct  it,  though  not  on  as  extensive  a  scale  as  formerly. 
After  tho  consojiilation  of  tho  North-west  Company  with 
the  Hudson's  Bay  (.'ompany  in  1821,  and  the  expiry  of  the 
latter's  charter  ami  license  in  18j'J,  the  fur-tradu  became 
more  widely  diffused  in  tho  hands  of  individuals,  and 
while  the  aggregate  amount  collected  each  3'ear  is  much 
greater  than  it  was  thirty  years  ago,  tho  opportunities  for 
acijuiring  colossal  fortunes  in  it  have  passed  away.  Furs 
are  made  up  now  at  more  than  twenty  points  in  the  X.  and 
W..  anrt  London  and  Leipsic  are  becoming  tlio  best  markets 
even  for  American  furs,  as  they  havo  long  boon  for  those 
of  Kurope,  Asia,  and  South  America.  In  1870  the  Alaska 
Company,  of  which  lion.  Henry  I'.  Haven  of  Xcw  London, 
Conn. — ^iong  known  from  bis  connection  with  tho  wlialo 
fishery — is  a  prominent  owner  and  officer,  leased  from  the 
U.  S.  tho  islands  of  St,  Paul  and  St.  George,  tlie  largest 
islands  of  the  Aleutian  group,  in  lat.  about  ;»*)°  ,'I0'  N., 
about  250  miles  N.  W.  of  the  ooiL-t  of  Alaska,  for  tho  pur- 
pose of  conducting  the  trade  in  catching  tho  sea-otter  and 
fur-seal  on  those  islands.  They  pay  an  anniml  rent  of 
$5j,000  for  the  islands,  and  a  revenue  tax  of  $2.(>2i  on  each 
fur-seal  taken  and  shipped  from  tho  islan<ls.  tho  govern- 
ment re(|inriiig  thiit  the  number  taken  anninilly  shall  not 
exceed  100,000.  It  generally  ranges  from  0(5,000  to  1)8.000. 
These  skins  are  worth  from  $30  to  $lj  each,  but.  tnking 
into  the  account  all  the  expenses  of  the  business,  the  margin 
of  profit  is  not  very  largo. 

Tlie  furs  principally  worn  in  tliin  cr)untry  are  those  of 
the  Alaska  seal  or  sea-otter;  the  fur-seal,  of  which  not 
over  300,000  are  taken  annually;  the  sable,  usually  called 
the  Russian  sable,  though  the  linest  specimens  come  from 
North-eastern  Siberia  or  Kamteliatka.  This  animal  be- 
longs to  tho  genus  Mitntvln^  to  which  our  weasel  ami  tho 
pine,  stone,  and  fisher  martens,  and  the  mink,  as  well  as  the 
Lur<>pe;in  ])o]ec]it  or  (itch  marten,  also  belt>ng.  It  is  a  vt-ry 
beautiful  animal,  about  four  times  the  size  of  the  weasel, 


and  its  fur  is  distinguished  from  all  other  furs  by  the  hairs 
turning  and  lying  equally  smooth  in  either  direction;  this 
may  be  tested  by  blowing  it.  It  is  of  a  rich  dark  brown, 
appp)achiug  black.  Only  about  15,000  of  these  are  caught 
yearly,  but  they  range  in  value  from  $20  to  SI 60  per  skin, 
though  tho  very  finest  rarely  reach  our  market.  A  fin© 
set  of  these  furs  ranges  from  $800  to  $1800.  The  kolinski 
or  Japanese  sable  is  more  jdentiful,  about  75,000  being 
caught  annually,  but  is  almost  wholly  taken  up  in  tho 
European,  ami  especially  in  the  English,  market,  and  is 
hardly  known  here.  Tlio  pino  marten,  or  Hudson's  Bay 
sable,  ia  still  more  abundant,  about  200,000  being  taken 
annually;  its  color  is  a  lustrous  brown,  and  it  is  sometimes 
colored  and  passed  off  as  the  Russian  sable,  but  the  fraud 
is  easy  of  detection.  It  is  an  excellent  fur,  but  is  just  now 
not  much  in  fashion,  other  furs  having  taken  its  place. 
The  stone  marten  is  of  inferior  quality,  and  of  yellowish- 
brown  color.  It  is  often  colored  in  Europe,  where  it  is 
much  used,  but  is  not  now  sold  here,  though  twenty-five 
years  ago  it  was  somewhat  popular.  The  fislier  marten  is 
a  scarce  and  valuable  fur,  only  about  10,000  being  caught 
annually.  It  is  sold  mostly  in  Kurope.  The  mink  is  a 
favorite  fur  hero  at  tho  present  time,  and  has  been  for 
twelve  or  fourteen  years  past.  There  is  a  great  diversity 
in  its  quality.  The  best  specimens  are  a  dark  chestnut- 
brown,  apjjroaching  to  black,  anil  resemble  the  Russian 
gable  in  color  and  fineness  more  nearly  than  any  other  fur. 
Tho  greater  ])art  are  somewhat  lighter  in  color,  and  tho 
poorest  are  of  a  yellowish-brown  hue.  About  250,000  are 
taken  annually.  Tho  ermine,  called  in  England  the  stoat, 
is  very  abundant  in  tho  northern  portions  of  America,  Eu- 
rope, and  Asia,  and  about  400,000  are  taken  yearly.  It  is 
pure  white  in  winter,  except  tho  tip  of  its  tail,  which  is  jet 
black;  in  summer  it  is  yellowish-brown;  it  docs  not  be- 
come so  perfectly  white  in  more  southern  latitudes.  Its 
fur  was  once  prized  very  highly,  and  was  only  allowed  to 
be  worn  by  tho  highest  nobility  and  on  the  official  robes 
of  judges  and  magistrates.  It  is  still  considered  a  valuable 
fur,  though  somewhat  less  esteemed  than  formerly.  The 
skunk  {MrjiJiitis  Amcrirituus),  though  removed  from  tho 
genus  Miist'ln  or  marten  in  which  it  was  formerly  placeil, 
belongs  to  the  raarten  family.  It  is  a  well-known  and 
raal-odorous  depredator  on  hens*  roosts  in  the  country,  and 
very  abundant.  Its  fur  is  fine,  and  that  portion  of  it  which 
is  black  is  very  beautiful.  For  the  past  twelve  or  fifteen 
years  it  has  been  growing  in  favor,  anti  when  the  black 
portions  arc  selected  and  thoroughly  deodorized,  it  makes 
up  very  elegantly,  and  is  largely  stdd  under  the  name  of 
black  marten.  Probably  not  loss  than  200^000  are  taken 
annually.  These  are  tho  principal  furs  sold  here  in  the 
form  of  collar,  boa,  and  mufi? ;  the  seal-skin  and  sea-otter 
are  also  made  up  in  ladies' jackets,  gloves,  and  caps,  and 
in  gentlemen's  cajis.  collars,  and  gloves.  These  are  the 
only  furs  which  arc  dyed  successfully  and  retain  botli  tiirir 
color  and  gloss.  Cheaper  fur  sets  arc  made  of  Siberian 
squirrel,  a  very  pretty  slate-colored  fur,  muskrat,  French 
rabbit  or  coney,  common  rabbit,  wild-cat,  house-eat,  and 
occasionally  of  badger,  Virginia  oj)Ossuni,  or  raccoon.  The 
greater  jiart  of  tiie  latter  skins  are,  however,  exp(»rted  to 
Germany  and  P<dand,  where  tbcy  are  largely  used  for 
trimming  overcoats.  The  muskrat  fur  is  mostly  employed 
in  the  hat  manufacture.  About  3,000.000  muskrats  are 
caught  annually,  and  nearly  2,01)0,000  exported.  A  cheap 
imitation  of  seal-skin  is  made  from  this  fur  by  dyeing. 
Tho  choicer  grades  of  fox  furs  are  used  here  to  some  ex- 
tent for  trimming,  but  very  rarely,  if  at  all,  for  mufl's,  col- 
lars, or  tippets.  The  eohir  of  tlie  white  fox  is  only  white 
in  winter  ;  in  summer  he  is  brown,  gray,  or  bluish,  and  is 
then  called  a  cross  or  pied  fox.  The  choicest  of  all  the 
Arctic  varieties  of  fox  is  tho  silver  fox.  Its  color  when  in 
prime  fur  is  a  deep  glossy  bluisli  black,  with  a  silvery  griz- 
zle on  the  forehead  ami  flanks.  One  of  these  skins  has  been 
sold  for$50lt  in  London.  Not  nmre  than  from  1000  to  20(i0 
of  these  are  caught  annually,  and  not  more  than  0000  nr 
7000  of  the  blue  fox,  about  I'o.OOO  of  tho  cross  fox.  ft:-, 000 
of  tho  white  fox,  25.000  of  the  gray  fox,  10,000  of  tho  kit 
fox.  and  over  300,1100  of  the  red  fox.  Tho  greater  j.art  of 
thesis  go  to  Europe.  The  ^kins  of  the  ditVerent  spei-ies  of 
bear^,  wolves,  Canada  lynxes,  badgers,  panthers,  and  wild- 
cats, as  well  as  those  of  the  butVab).  are  made  up  into  car- 
riage robes,  ami  are  in  great  demand  both  in  Europe  and 
America  for  this  purpose. 

Our  article  will  hardly  be  complete  without  a  brief  ac- 
count of  tho  processes  of  preparing  these  furs  for  wear. 
As  brought  to  tho  manufacturers,  they  havo  been  usually 
merely  stretched  and  dried  by  the  captors,  or  possibly  a  so- 
lution of  alutii  lias  iieen  applied  to  tlie  llesh  side.  If  not  to  bo 
manufactured  iinniodiately,  they  are  strewn  with  camjdior, 
Totectod  from  dampness,  and  every  few  weeks  carefully 
eaten  with  a  stick.  When  they  are  to  be  dressed  for  mak- 
ing up  into  mufl's,  collars,  etc.,  they  arc  placed  in  tubs  with 
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a  quantity  of  ranoid  butter,  and  then  trampled  by  the  bare 
feet  of  m*en  until  the  ]ielt  is  softened  and  partially  tanned. 
They  are  next  scraped  on  the  flesh  side  with  a  strip  of  iron 
to  remove  portions  of  the  flesh  or  cellular  tissue  which  have 
adhered  to  the  skin,  and  the  grease  is  removed  by  tramp- 
ling them  again  very  thoroughly  with  fine  sawdust  of  ma- 
ho^'any,  lignumvita>,  or  some  other  hard  wood.  They  are 
next  beaten  many  times,  and  the  fur  combed  out.  They 
are  now  ready  for  cutting  out  and  making  up  into  the  va- 
rious patterns  of  collars,  boas,  muffs,  jackets,  caps,  gloves, 
etc.  In  making  up  fur  goods,  some  manufacturers  cut  the 
skins  into  very  narrow  strips,  and  by  carefully  matching 
every  scrap,  however  small,  and  sewing  the  whole  neatly, 
thev  save  nearly  or  quite  40  per  cent,  in  material,  and  as 
the' seams  are  all  covered  the  appearance  of  the  new  goods 
is  the  same  to  the  purchaser  as  if  the  articles  had  been 
made  from  nearly  entire  skins;  hut  when  the  changing 
styles  of  fashion  require  these  costly  furs  to  be  made  over, 
the  purchaser  finds,  too  late,  that  he  has  been  defrauded, 
and  that  what  had  presented  so  beautiful  an  appearance 
at  first  is  worthless  for  all  future  service.  The  largest  ami* 
best  houses  have  steadily  opposed  this  fraudulent  system, 
and  the  fur-buying  public  are  beginning  to  learn  that 
though  the  prices  may  be  slightly  greater  at  first,  there  is 
a  great  advantage  in  purchasing  {especially  in  costly  furs) 
those  which  have  a  permanent  value  and  can  be  remodelled 
without  serious  loss.  We  are  indebted  to  Frederick  Gun- 
ther,  Esq.,  of  New  York  for  many  facts  and  statistics. 

L.  P.  Brocket?. 

Fur-Seal,  a  name  given  in  common  to  those  species  of 
the  family  Otariidie,  or  eared  seals,  which  possess  an  abun- 
dant and  dense  uuder-coat  of  fine  fur.  Several  species, 
representing  two  genera,  belong  to  this  group,  and  are  all, 
to  a  greater  or  less  extent,  the  objects  of  eager  search.  The 
species  of  the  Alaskan  seas  is  the  CnHorhtnua  ursimis  ;  the 
southern  species  have  not  been  identified  with  complete  cer- 
tainty, but  three  species  at  least  are  generally  recognized — 
viz.  Arctoccphaliifi  FalklandicuSy  A.  cuiereus,  and  A.  autarc- 
ticus.     (See  OTARiiD.t:.)  Theo.  Gill, 

Furst  (JrLiiTs),  b.  May  12,1S05,  at  Zerkowo,  Prussian 
Poland,  where  his  father,  a  learned  Israelite,  was  lecturer 
of  the  synagogue,  was  intended  for  the  rabbinate,  and 
when  only  twelve  years  old  ho  was  already  versed  in  the 
Old  Testament  Scriptures,  Jewish  tradition,  and  Hebrew 
literature.  He  first  learned  the  German  language  at  the 
age  of  thirteen,  and  three  years  later  he  stood  at  the  gates 
of  a  gymnasium  in  Berlin  asking  for  admission  to  the 
secuncla  (or  second  highest  class),  and  in  1S25  was  ready 
for  the  university.  For  a  while  he  studied  at  the  high  school 
of  that  place,  but,  induced  by  the  probability  of  securing 
a  very  prominent  jiositiou  among  the  people  of  his  native 
province,  he  took  up  the  study  of  Jewish  theology  at  Posen. 
During  his  stay  there  he  became  alienated  from  Jewish 
orthodoxy,  and  in  1829  finally  determined  to  give  up  the 
theological  field.  He  went  to  Cre^dau  to  pursue  Oriental 
and  antiquarian  studies,  and  in  1S:]1  to  Hulle.  In  1S33  he 
went  to  Leipsic  to  become  a  journalist,  few  positions  of  lit- 
erary eminence  being  then  open  to  Jews,  But  his  learning 
secured  him  an  appointment  as  lecturer  at  the  university, 
in  which  school  he  labored  with  great  distinction.  In  1864  he 
was  made  a  professor,  and  enjoyed  the  same  advantages  as  his 
Christian  colleagues  possessed,  D.  Feb,  9,  1873.  His  his- 
torical, critical,  and  lexicographical  works  are  numerous, 
and  yet  everything  he  wrote  found  favor,  and  all  his  publi- 
cations are  widely  circulated.  Particular  mention  deserve 
his  Conroytf nut I'a:  fihrorum  Siicrortim  veteris  Tcstnmoiti  He- 
hralcs:  et  Chaldaica'  (Leipsic,  1S37-40) ;  Bihliotheca  Jiida- 
ica  (Leipsic,  1849-54,  4  vols,  Svo) ;  Hebr'disches  und  Chnl- 
dilischeH  Hunilirorterhtich  (Leipsic,  18o7-60),  which  is  fast 
superseding  Gesenius's  work,  especially  in  Euglisb-speak- 
ing  countries,  for  which  a  translation  was  made  by  Dr. 
Davidson  (London,  1865-66;  New  York,  1867) :  Gcschichte 
d^s  Kanierthumg  {Leipsic,  1862-65,  2  vols.  8vo).  From 
1840  to  1851  he  also  edited  Der  Orient,  a  paper  noted  for 
the  value  of  its  contributions.  James  H.  "Wohman. 

Fiirst'enwalde,  town  of  Prussia,  in  the  province  of 
Brandenburg,  on  the  Spree.  It  has  considerable  linen 
manufactures.     Pop.  S197. 

Ftirth,  town  of  Bavaria,  at  the  junction  of  the  Rednitz 
and  the  Pegnitz.  It  is  the  most  flourishing  manufacturing 
town  of  the  kingdom.  Its  articles  of  brass,  bronze,  horn, 
and  bone  are  celebrated.     Pop.  24,569. 

Furze,  or  Gorse,  the  Vfex  Europmts,  an  interesting 
Old  AVorld  shrub  of  the  order  Leguminosac,  having  numer- 
ous solitary  golden-yellow  flowers  of  much  beauty.  It  ha? 
several  varieties,  some  of  which  are  cultivated  in  gardens. 
Furze  is  grown  as  a  cover  to  foxes  and  as  sheep-pasture. 
In  Belgium  the  waste  sandy  lands  yield  large  crops  of 
furze,  which  is  gathered  when  green,  cut  fine  In  a  mill,  and 
fed  out  to  live-stock  as  a  forage-plant. 


Fuse.   See  FrzE,  by  Gen.  H.  L.  Abbot,  U.  S.  Engineers. 

Fusee'  [Lat. /u»»s,  "spindle"],  in  the  machinery  of 
watches  and  chronometers,  a  cone  spirally  grooved,  con- 
nected with  a  chain  which  may  be  wound  upon  the  grooved 
cone.  One  end  of  this  chain  is  attached  to  the  base  of  the 
fusee,  the  other  to  the  barrel  or  box  containing  the  main- 
spring. The  barrel,  when  the  watch  is  wound  up,  rotates, 
being  moved  by  the  uncoiling  of  the  main-spring.  As  the 
spring  uncoils  it  loses  its  elastic  force,  but  as  a  compensa- 
tion the  chain  acts  upon  a  longer  lever,  since,  as  the  fusee 
rotates,  the  point  d'appiti  of  the  chain  continu.ally  ap- 
proaches the  base  of  the  fusee.  In  this  manner  the  uniform 
rate  of  driving  force  is  maintained, 

Fu'seli  (.John  Henry),  (originally  FUssIi),  b.  at  Zu- 
rich, Switzerland,  Feb.  7,  1741,  was  the  son  of  a  painter, 
and  became  a  clergyman  in  1761.  but  a  political  pamphlet 
written  by  him  and  his  friend  Lavater  led  to  his  expatria- 
tion. After  this  he  lived  chiefly  in  England  as  an  artist; 
studied  in  Italy  1770-77  ;  had  good  literary  abilities  and 
great  knowledge,  particularly  of  the  languages:  possessed 
a  singularly  ungovernable  temper  and  a  pungent  wit.  His 
paintings  are  not  remarkable  for  correct  drawing,  but  dis- 
play a  powerful  and  somewhat  fantastic  imagination;  and 
similar  extravagances  occasionally  disfigure  his  literary 
works  (Lertures  on  Painting,  Nistari/  of  Arts,  translation 
of  Lavater's  Aphorisms,  etc.).    D.  in  Loudon  Apr.  16, 1825. 

Fu'sel  Oil,  a  collective  name  for  a  variety  of  alcohols 
and  compound  ethers  which  are  produced  during  vinous 
fermentation,  and  which  pass  over  with  the  alcohol  when 
fermented  liquors  are  distilled.  It  is,  in  fact,  to  the  fusel 
oil  that  the  different  kinds  of  spirits  owe  their  distinguish- 
ing qualities,  as  when  the  fusel  oil  Is  completely  removed 
from  them  pure  alcohol,  more  or  less  dilute,  alone  remains. 
Fusel  oil  varies  with  the  material  from  which  the  spirits 
are  prepared:  that  from  the  potato  consists  chiefly  of  amy- 
lic  alcohol,  with  some  propylic  and  butylic  alcohol,  etc.; 
that  from  Indian  corn  is  chiefly  amylic  alcohol,  with  com- 
pound ethers  consisting  of  the  acetate,  caprylate,  formate, 
caproate,  and  oenanthylate  of  ethyl  and  amyl.  Fusel  oil 
from  beet-molasses  contains  butylic  and  amylic  alcohols, 
and  compound  ethers  of  valerianic,  caproic,  <enanthvlic, 
caprylic,  and  pelargonic  acids,  with  ethyl,  amyl,  etc.  The 
fusel  oil  from  marc  brandy  contains  considerable  propylic 
alcohol,  with  methylic,  ethylic,  butylic,  amylic,  and  caproic 
alcohol.  Ethylic  or  common  alcohol  is  contained  in  all 
fusel  oil.  The  following  table  exhibits  the  alcohols  found 
in  fusel  oil,  with  their  boiling-points  and  specific  gravities : 


Name. 

Formula. 

Sp.gr. 

Boiliug-iioitit. 

Methyl 

alcohol.. 

...fH,<)H. 
...r,Hjl)H. 

0.79S 

66.6°  C.  =  l.i2°  F. 

Etlivl 

•' 

0.79i 

78.4°  C.  =  173°  F. 

Propvl 

" 

...(',H,<)H. 

0.S2O 

96°    C.  =  204.8°  F. 

Butvl 

" 

...CjH^OH. 

0.S03 

110°  C.  =  2:iO°  F. 

Ainvl 

" 

...(  jHiiOH. 

0.811 

132°  C.  =  273.6°  F. 

Hexyl 

" 

...C„H„OII. 

The  following  acids  have  been  observed  in  fusel  oils,  either 
free  or  forming  compound  ethers  with  the  alcohol  radicals 
methyl,  ethyl,  etc. : 


Formic HCHOo. 

Acetic HC.Hg'Oo. 

Propionic UC3H5O:;. 

Butyric Hr4H70;;. 

Valerianic llCsUyO^. 


Caproic HCeHiiOg. 

CEuanlhylic HCiHigOj. 

Caprylic lU  RH1..O2. 

Pelargonic HCyHi^Oj. 

Capric  or  rutic.UCioI'iy'Jz* 


Amyl  .alcohol,  being  in  most  cases  the  predominating  con- 
stituent, is  often  called  fusel  oil,  even  when  freed  entirely 
from  the  other  alcohols,  etc.  It  is  a  colorless  liquid,  having 
a  peculiar  sickening  odor  which  causes  coughing.  It  has 
a  burning  taste.  Sp.  gr.  0.811  at  1'j°  C.  :  boils  at  132°  C; 
burns  with  a  white  smoky  flame;  freezes  at  —  22°  C. ;  is 
soluble  in  alcohol  and  in  ether  ;  nearly  insoluble  in  water. 
The  ordinary  amyl  alcohol  is  said  by  Pasteur  to  consist  of 
two  liquids,  having  the  same  composition  and  vapor  den- 
sity, but  differing  in  optical  properties — one  rotating  the 
plane  of  polarized  light  to  the  left,  while  the  other  is  in- 
active. Some  of  the  compound  ethers  of  amyl  derived  from 
this  alcohol,  as  the  acetate,  butyrate,  valerianate,  etc..  con- 
stitute the  fruit  essences,  strawberry,  pineapple,  banana, 
apple,  pear,  etc.,  now  so  generally  used  for  flavoring  con- 
fectionery, syrups,  etc. 

Defnselation  of  Alcohol. — As  the  fusel  oil  has  a  higher 
boiling-point  than  common  alcohol,  it  distils  over  with 
the  last  portions  which  come  from  the  still,  and  in  the 
column  still,  when  the  more  condensable  vapors  are  lique- 
fied and  flow  back  to  the  still,  the  greater  part  of  the  lusel 
oil  remains  behind.  Thus,  alcohol  nearly  free  from  fusel 
oil  can  be  obtained.  To  completely  remove  it  other  means 
must  be  resorted  to.  Filtration  over  fresh  wood-ehareoal 
is  the  process  most  generally  employed.  Sometimes  the 
vapor  of  the  alcohol  is  passed  through  a  chamber  filled 
with  charcoal.  The  following  substances  have  also  been 
recommended  :  binoxide  of  manganese  for  filtration  ;  slaked 
lime,  soda  lye,  chloride  of  lime,  manganate  of  soda,  milk, 
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olive  oil,  and  soap.  The  process  of  aging  or  keeping  really 
results  in  a  partial  dcfusclatiou  of  .spirits ;  by  oxiilution  the 
fusel  oil  is  {gradually  changfd,  prohalily  to  coinpuuu  J  ethcr.«, 
and  the  ilavor  and  bnw/ucf  of  the  spirits  are  greatly  im- 
proved, trpirits  arc  n()t  considered  suitable  for  ucdicinal 
use  till  they  arc  two  or  three  years  old. 

D'-lixiinu  of  Fnirl  Oil. — f)n  di.'^tilling  whisky  and  other 
spirits,  and  diluting  the  distillate  with  water,  it  is  often 
rendered  milky  by  the  fusel  oil  which  separates.  By  allow- 
ing spirits  to  evaporate  slowly  from  the  hand,  or  frotn  a 
glass  which  has  been  rinsed  out  with  it,  the  peculiar  smell 
of  the  fusel  oil  comes  out  after  the  ethylic  alcohol  has 
evaporated.  By  mi.xing  ether  with  the  spirits,  and  thou  add- 
ing water,  which  causes  a  layer  of  etlier  to  separate,  the  oil 
may  lie  extracted.  On  evaporating  some  of  the  ethereal 
layer  on  a  watch-glass  the  fusel  oil  is  left  behind.  Nitrate 
of  silver  is  not  a  very  reliable  test,  as  it  is  blackenctl  by  a 
great  variety  of  substances.  (Sec  Fkiimext.vtios  and 
Whisky.)  C.  F.  Cii.vxi)I.ek. 

Fusibil'ity,  the  property  by  which  solids  become  fluid 
when  heated.  Most  solids  arc  fusible  ;  some,  however,  un- 
dergo decomposition  witliout  fusing.  The  temperature  at 
which  solids  melt  (the  melting-point)  differs  greatly  fur 
different  substances,  but  it  is  always  constant  for  the  same 
substance.  The  temperature  remains  constant  during  the 
entire  period  of  melting.  (t~ec  FiiEEZixe  Mixtihes.) 
Many  bodies  arc  usually  linuid  (melted),  because  the  tem- 
perature of  the  air  is  much  above  their  melting-points. 
Most  solids  when  heated  to  their  melting-jioints  pass  from 
solids  to  perfect  liquids,  but  some  jiass  through  au  inter' 
mediate  pasty  condition  {ritrrimn  fitgioii)  before  they  be-  , 
come  fluid.  This  property  in  glass  enables  workmen  to  j 
blow  and  press  it  into  form,  and  the  forging  and  welding 
properties  of  wrought  iron  and  platinum  arc  due  to  the 
same  circumstance.  The  /mziii!/-ji;iiit  is  the  temperature 
at  nhicb  the  melted  body  solidifies:  it  is  generally  identical 
with  tlie  melting-point.  AVc  can,  however,  often  cool  a 
li(|nid  below  its  melting-point  without  its  solidifying.  We 
may  co<il  water,  if  we  keep  it  perfectly  still,  to  —  Ij°  ('. 
(-l-"5°  F.)  without  its  freezing,  but  if  we  drop  in  a  grain 
of  sand  or  agitate  it,  it  at  once  rises  to  0°  C.  (32°  F.)  and 
freezes.  ,\  r/nni'fr  of'  vohniu-  occurs  at  the  moment  of  nielt- 
itig,  usually  an  expansion,  but  in  the  case  of  water  and  a 
few  metals  it  is  condensation.  The  melting-points  of 
bodies  are  slightly  atlccted  by  pressure — that  of  ice  being 
lowered,  that  of  wax  being  raised.  .Substances  which  ex- 
pand on  lii|uefying  have  their  melting-jjoints  raised — those 
which  contract  have  their  melting-points  lowered.  Mix- 
tures, as  of  fatty  acids,  alkaline  chlorides,  or  alkaline 
carbonates,  or  of  metals  (see  Fi  sibi-e  JlET.\t.),  often  fuse 
at  temperatures  below  the  melting-points  of  the  simple 
bodies.  Fl.rXKS  (which  see),  jiartly  by  their  chemical 
I  action  in  reducing  compounds  to  the  metallic  state,  and 
!  partiv  by  presenting  a  reiulily  fusible  medium,  promote  the 
[  fusion  of  metals.  The  following  table  of  meltiug-puiuts 
j         is  taken  from  l*ouillet: 


Names. 

CcntUmde. 
—39= 

F 
120. 

1922 
2012 
2372 
2732 
F.  Cll.l 

atir«nlicle. 
—  38.2° 

0 

-1-32 

43 

109.4 

+A9 

120.2 

•Stearinc 

49-43 

58 

2-10(1.4 
13fi.4 

eg 

1.54.4 

70 

l.iH. 

90 

194. 

107 

224.0 

114 

237.2 

Tin 

230 

202 

44 1;. 

39.').0 

L^ad                

320 

nos. 

Z\\\c        

350 

680. 

432 

801).« 

silver 

(j„l,I            

1000 

12.10 

1832. 
22.H2. 

White  cast  Iron 

<;ray       "       "   

Steel 

W^ou^'hl  iron 

10.10-1200 

110(>-1200 

1300-1400 

1500-1600 

c. 

-2192 
-2192 
-2r>.V2 
-2912 
.NDLER. 

Fu'siblc  Cal'culiis,  in  pathology,  ono  of  the  ino.«t 
common  ol  the  fornifl  nf  urinary  cnlculin*.  It  iH  often  Inrge, 
hrittU',  soft,  Pinoiith,  nnil  whilij<h.  It  CDntninn  the  nmmo- 
iii.i-tii;ii.'ni'si;in  jihoHphiite,  inixetl  with  cnlcinm  ]tho«phnto 
ainl  soiiM-  unimal  UKirtcr,  ami  fiiHCH  into  ii  >;Iiiss  without 
nmi;h  JillicuHy  buforu  the  blowpipe;  whence  thu  nnmo. 

Fu'siblc  Mct'nis,  alloys  which  melt  at  comparntivoly 
low  tcmp«TiUnr<'s.  It  im  a  curious  fact  thnt  nlloya  often 
melt  at  lempenitiiros  far  helow  the  melting-points  uf  thoir 
constituents.  Ili.Hmuth,  fuHin/;  at  21)2°  (-'.  (itUJ.fi''  F,),  tin, 
at  2;t0°  C.  t-M'l'^  F.).  and  lead,  at  320»  C.  (CiOSO  F.)»  form 
alloys  which  melt  in  builiuji;  water.  Caduiiuui  lowers  the 
mcltin«;-i)niiit  still  fiirfher. 


FcsiBLE  Alloys. 

Bismuth.         Lead.  TIq.         Cadmium.        ttclting-polots. 

8  5  3..  IWI^  C.  -  212°  F. 

2  11..        9:1.9"  C.  =  '201°  F. 

5  3  2..        92.8°  C.=  199°  F. 

8  4  2  2        71.1°C.  =  1GU°F. 

The  second  alloy  of  the  table  is  a  most  remarkable  one; 
when  it  cools  from  fusion  it  expands  while  tJtill  soft,  and 
when  used  for  taking  impressions  of  dies  reproduces  the 
finest  lines  with  the  greatest  accuracy.  The  last  alloy  of 
the  table  has  been  used  by  dentists  for  filling  teeth,  being 
applied  in  the  melted  state  with  little  tools  like  soldering- 
irons.  Plu^s  of  fusible  metal,  mixed  to  fuse  at  certain  def- 
inite temperature.-',  have  been  suggested  as  safcty-vaive? 
for  steam-boilers.  They  are  found,  liowever,  to  undergo 
changes  in  use  which  modify  their  fusibility,  making  them 
entirely  unreliable.  C.  F.  Chandler. 

Fiisignii'no,  town  of  Northern  Italy,  in  the  province 
of  U:lvciiii:i,  oil  the  Senio.      Pop.  o212. 

Fus^tiaii  [from  F'tnUtt,  a  snlmrb  of  Old  Cairo,  where  it 
was  fir.st  made],  a  cotton  fabric  re.'Jembling  velvet.  In  addi- 
tion to  the  usual  war[i  and  weft,  there  \^  an  additional  weft, 
which  is  brought  above  the  surface  in  loops.  AVhen  these 
are  cut,  the  ends  rising  above  the  surface  produce  a  short 
fur,  which  entirely  hides  the  tissue  beneath.  This  is 
smoothed  by  shearing,  singeing,  and  brushing. 

Fus'tic  [remotely  from  the  Lat.  /nstis,  a  "stick"],  a 
name  applied  to  several  yellow  dyewoods.  (I)  True  fustic, 
tree-fuslic,  yellow  Brazil-wood,  old  fustic,  etc.,  is  the  woo<lof 
MoruH  ( DrounHOiictia  or  Macliira)  iiurtoritt,  a  fine  large  tree 
of  the  order  Moraccio  growing  in  the  West  Indies  and  South 
and  Central  America.  It  aR'ords  a  very  permanent  and  val- 
uable yellow  dye,  and  is  largely  exported  to  Europe  and  the 
U.  S.  (2)  Bastard  fustic,  which  is  believed  to  be  a  smaller 
variety  of  the  same  wood,  but  is  inferior  in  quality.  (3) 
Young  fustic,  fustet,  or  Venetian  sunuich,  called  also  Hun- 
garian or  Zante  fustic,  is  the  wood  of  lihu^i  Votiuna,  a  su- 
nuu'li  tree  of  the  Levant,  whence  it  is  exported.  It  makes 
a  brighter  yellow  than  old  fustic,  but  one  which  is  not  so  - 
permanent.  No  kind  of  fustic  is  of  much  practical  value 
except  when  compounded  with  other  dyestufl's.  Jlixcd  with 
other  appropriate  dyes,  fustic  is  of  great  value  in  ol>taining 
green,  yellow,  orange,  brown  and  drnb  tints,  and  even 
blacks  and  reds;  but  it  is  necessarily  excluded  from  blues, 
violets,  purples,  and  kindred  shades.  The  fustics  are  em- 
ployed for  cottons,  woollens,  and  silks. 

Futak,  town  of  Hungary,  on  the  Danube.  It  has  con- 
siderable trade,  and  its  annual  fair  is  visited  by  nierchahts 
from  Turkey  and  Greece.     Pop.  T-'^OO. 

Futtehpoor',  the  capital  of  the  district  of  the  same 
name  in  British  India.  The  town  is  of  both  commercial 
and  military  importance.     Pop.  H),OlJO. 

Fu'ture  Es'tate*  an  estate  which  is  to  commence  in 
possession  at  a  future  day;  an  estate  in  expectancy.  Under 
this  genera!  designation  arc  included  estates  in  remainder. 
reversions,  contingent,  shifting,  and  springing  uses,  and 
executory  devises.  In  New  York  an  imjuirtant  change 
has  been  made  by  statute  in  the  coiumon-law  system  of 
estates,  and  the  term  'Mature  estate"  has  been  adopted  as 
a  specific  technical  name  for  all  estates  in  expectancy  ex- 
cept reversions,  the  various  separate  titles  ])reviously  in 
use  having  been  discarded.  A  "  future  estate"  is  there  de- 
finetl  as  an  "estate  limited  to  commence  in  possession  at 
a  future  day,  either  without  the  intervention  of  a  jirccedcnt 
estate,  or  on  the  determination,  by  lapse  of  time  or  other- 
wise, of  a  precedent  estate  created  at  the  t^aine  lime." 
Such  tuturc  estates  arc  declared  to  be  vested  or  contingent. 
"They  are  vested  when  there  is  a  person  in  being  who 
would  have  an  immediate  right  to  the  possession  of  the 
lauds  upon  the  ceasing  of  the  intermediate  or  precedent 
estate.  They  are  contingent  whilst  (he  person  to  wlioni. 
or  the  event  upon  which,  they  are  limited  to  take  ctlecl  re- 
mains uncertain."  (An  exposition  of  the  law  relative  to 
future  estates  will  be  found  under  the  separate  lilies  Ku- 
MAi.MiKit,  Kkvkhsios,  Usks,  KxiauToHV  I)i.visKS,  etc.) 
(:i:uHf;'i:  Chask.     Kkvisko  iiv  T.  W .  I>wu;iir. 

Fu'ture  StJitO,  that  condition  into  which  human  being-' 
enter  afrer  death,  and  whi.'h  will  continue  for  ever.  Nature 
gives  no  answer  to  the  question.  "  If  a  nnm  die.  hhall  !»c 
live  again?"  Men  die,  and.  so  far  as  we  can  see.  death  i-: 
an  eternal  sleep;  our  senses  do  not  nniko  us  neiinainled 
with  m\y  ]»nxf.mnrhm  life.  The  body  is  resolveil  into  its 
constituent  elements,  which  are  indistinguishable  from 
other  particles  (tf  carbon,  hyilrngen.  oxygen,  nitrogen,  etc. 
As  to  the  disembodied  spirit,  that  is  not  cogniniblo  by  (.ur 
senses,  nor  in  any  other  way  has  it  manifested  its  existence, 
themiraclesof.^cripturcbeinghere.of  course, excepted.  Yet 
an  existence  after  death — an  immortality,  not  simply  of  the 
species,  but  of  the  individual — haw  been  held  by  all  nations 
in  every  ago  of  the  wuM.     '!)n-  l".li..)'  ]v.\^  1 11  i-'-ihtmIIv 
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restricted  to  the  soul :  it  has  been  held  in  connection  with 
the  belief  in  God,  though,  like  it,  the  dogma  has  assumed 
a  thousand  absurd  and  grotestjue  forms,  as  in  the  eschatol- 
ogies  of  Egyptians,  Chaldees,  Persians,  Hindoos.  Chinese, 
Greeks,  Koraans,  Scandinavians,  Celts,  the  aborigines  of 
America,  and  the  degraded  tribes  of  Africa  and  Australasia. 
All  of  these  nations  and  peoples  have  believed  in  the  exist- 
ence of  a  supernatural  l*ower  and  in  a  future  state.  The 
universality  of  this  belief  shows  that  it  has  its  foundation 
in  a  diviuc  revelation,  or  in  the  innate  sentiments  of  our 
nature,  or  in  both  united.  The  traditions  of  the  most  cul- 
tivated nations  trace  the  belief  to  pre-historic  times,  and 
favor  the  opinion  that  it  originated  in  divine  revelation. 
But  there  are  certain  arguments  for  the  immortality  of  the 
soul,  involving  a  future  state  of  retribution,  which  must 
always  have  had  great  force  among  every  people  who  have 
not  been  sunk  into  the  lowest  depths  of  barbarism.  There 
is  an  argument  drawn  from  eongruity  which  has  always 
been  considered  of  great  weight.  Man  possesses  capacities 
which  are  not  fully  exercised,  and  desires  which  are  not 
and  cannot  be  gratified,  in  the  present  life;  these  postulate 
a  future  state.  The  mind  is  capable  of  indefinite  expan- 
sion and  development.  One  stage  of  advancement  pre- 
pares for  another,  and  so  on  in  infinitmn;  and  as  the  infi- 
nite attributes  of  God  and  the  boundless  immensity  of  the 
universe  are  objective  realities  to  which  the  immortality 
of  the  soul  stands  snbjcctively  related,  the  mind  of  man, 
which  is  so  adapted  to  the  eontem})lation  of  those  grand 
themes,  demands  an  eternity  for  their  ex])loration.  We 
shrink  back  from  annihilation,  nonentity  ;  we  love  life;  we 
want  to  live  for  ever.  The  instinct  is  fixed  deep  and  ineradi- 
cably  in  our  nature. 

'"Tis  immortality  decipbers  man. 
Ami  opens  all  the  mysteries  of  his  make: 
Without  it,  half  his  instincts  are  a  riddle- 
Without  it,  all  his  virtues  are  a  dream." 
So  far  as  we  can  discover,  *Hhe  beasts  that  perish"  have 
neither  capacity  nor  hope  of  any  future  life.     They  gratify 
their  propensities,  propagate  their  species,  and   subserve 
various  purposes  in  the  economy  of  Providence;  and  that 
is  all.     But  it  is  not  so  with  man.     As  in  the  foetus  there 
arc  rudimentary  organs  which  postulate  a  higher  state  of 
existence  than  that  in  the  womb,  so  there  are  in  man  un- 
developed forces  and  infinite  capacities   which  foretoken 
another,  a  higher,  and  an  eternal  state  of  being*.     Addison 
puts  the  .argument  with  great  force  into  the  mouth  of  Cato 
when  he  is  reading  Plato  on  the  immortality  of  the  soul: 

"  It  must  be  so.    Plato,  thou  reason'st  well. 
Else  whence  this  pli'asinii  hope,  this  fund  desire, 
This  longinij  after  iiuuiorlality  ? 
Or  whence  this  seCrrt  dread  and  inward  horror 
Of  falling  into  naught?    Why  shrinks  the  soul 
Back  on  herself,  and  startles  at  destruction? 
'Tis  the  divinity  that  stirs  within  us; 
'Tis  Heaven  itself  that  points  out  an  hereafter, 
And  intimates  eternity  to  man. 
The  soul,  secured  in  her  existence,  smiles 
At  the  drawn  dajiger,  and  defies  its  point. 
The  stars  shall  fade  away,  the  sun  hmiself 
Grow  dim  with  age,  and  nature  sink  in  years, 
But  thou  shalt  flourish  in  iiumortal  youth, 
Unliurt  amidst  the  war  of  elements, 
Tlie  wreck  of  matter,  and  the  crash  of  worlds." 

There  is  an  cthieal  argument  of  still  greater  force.  The 
inequality  of  men's  conditions  and  the  imperfection  of  retri- 
butions, divine  and  human,  in  the  present  life,  demand  a 
future  state.  Reason  asserts  that  tiod  must  justify  his 
ways  to  men,  the  guilty  conscience  foreboiles  a  coming 
judgment,  and  oppressed  innocence  naturally  looks  for- 
ward to  a  future  state  of  being  for  the  justice  denied  in  the 
present.  These  arguments  have  great  force,  though  they 
stop  short  of  demonstration.  Some  derive  an  argument 
for  the  immortality  of  the  soul  from  its  immateriality  and 
indivisibility ;  but  the  most  that  can  be  said  of  this  is,  that 
it  seems  to  favor  the  doctrine  in  question.  But  the  soul, 
immaterial  and  uncompounded  as  it  is.  could  not  live  ex- 
cept by  the  power  of  God,  and  the  body,  material  and 
divisible  as  it  is,  by  that  power  may  be  made  immortal. 
The  deductions  of  reason  and  the  th'rtn  of  tradition  receive 
confirmation  from  the  clear  and  authoritative  determina- 
tions of  the  Holy  Scriptures.  That  the  sacred  records  were 
written  by  divine  inspiration,  and  are  therefore  of  infallible 
authority,  admits  of  ready  and  satisfactory  proof,  but  it 
cannot  be  adduced  in  this  place.  That  the  doctrine  of  a 
future  state  was  an  essential  element  in  patriarchal  and 
Mosaic  theology  is  evident.  We  have,  indeed,  no  detailed 
account  of  the  faith  and  worship  of  the  patriarchs,  but  the 
translation  of  Enoch,  and  the  fact  that  Jehovah  called  him- 
self the  God  of  Abraham,  Isaac,  and  Jacob  centuries  after 
their  death — whereas,  as  Christ  argues,  "He  is  not  a  God 
of  the  dead,  but  of  the  living,  for  all  live  unto  him  "  ( Luke 
xxi.  M7.  ;JS) — and  the  testimony  of  Paul  (Hel>.  xi.),  declare 
plainly  that  they  did  live  after  their  death.    The  patriarchs 


considered  themselves  "strangers  and  pilgrims  on  the 
earth,"  and  "  they  desired  a  better  country^that  is,  an 
heavenly.''  Without  endorsing  Warburton's  paradox  in 
his  Divine  Lefjatinn  of  Mosps,  that  that  lawgiver,  unlike  all 
heathen  lawgivers,  did  nut  inculcate  the  doctrine  of  future 
retribution  because  the  Hebrew  theocracy  was  to  be  admin- 
istered by  a  miraculous  dispensation,  it  may  be  admitted 
that  it  is  not  set  forth  as  a  sanction  of  the  laws  of  the  Jew- 
ish commonwealth.  But  it  does  not  follow  from  this  that 
the  doctrine  was  not  known  or  inculcated.  The  contrary 
is  obvious.  As  Enoch's  translation  demonstrated  a  future 
state  to  the  patriarchs,  so  the  translation  of  Elijah  demon- 
strated it  to  the  Jews.  In  the  Psalter  the  felicities  of  the 
heavenly  state  arc  brought  to  view  as  the  object  of  the 
greatest  desire;  in  Proverbs  and  Eeclesiastes  the  retribu- 
tions of  the  future  state  are  adduced  as  the  great  incentives 
to  virtue;  e.  g.  "The  wicked  is  driven  away  in  his  wicked- 
ness, but  the  righteous  hath  hope  in  his  death  "  (Prov.  xiv. 
32);  "Fear  God,  and  keep  his  commandments;  for  this  ia 
the  whole  duty  of  man" — or,  "this  concerns  all  men" — • 
"for  God  shall  bring  every  work  into  judgment,  with 
every  secret  thing,  whether  it  be  good,  or  whether  it  be 
evil"  (Eccles.  xii.  18.  14).  The  Hebrew  word  skro?  (ren- 
dered haffes  in  the  LXX.)  may  not  refer  to  a  place  of  future 
punishment,  or  to  the  state  of  the  soul  after  death,  but  to 
the  grave,  or  poetically  to  the  abode  of  the  dead,  with  ref- 
erence to  the  body — as  Whitby  seems  to  have  proved  in  his 
dissertation  on  the  subject  appended  to  his  notes  on  Acts 
ii. — yet  as  the  wicked  are  represented  as  separated  from 
the  righteous  after  death,  and  as  the  righteous  have  their 
eternal  home  in  heaven,  the  wicked  must  be  excluded  from 
that  abode  of  innocence  and  bliss.  The  New  Testament  ia 
more  explicit  on  these  points.  In  one  place  (Luke  xvi.23) 
the  term  hades  ia  used  parabolically  for  the  place  of  tor- 
ment, the  later  Jews,  after  the  Greeks,  using  the  word  for 
the  abode  of  the  sonl,  as  well  as  that  of  the  body,  after 
death.  Joscphus  says  the  Pharisees  and  Essenes  held  that 
the  souls  of  the  wicked  shall  be  jiunished  with  eternal  pun- 
ishment, and  that  there  is  appointed  for  them  an  eternal 
prison  ;  which  he  calls  hntleK.  Peter  borrows  the  Greek 
tarttiros  to  designate  the  place  of  future  punishment  (2  Pet. 
ii.  4).  The  later  Jews  also  used  the  term  iichenna — from 
the  Heb.  Ge-hiunnm,  the  Valley  of  Ilinnom,  where  infants 
were  burnt  in  honor  of  Molech — to  designate  the  place  of 
future  punishment.  It  is  thus  used  in  Matt.  x.  28  ;  Luke  xii. 
5  :  "  Fear  not  them  which  kill  the  body,  but  are  not  able  to 
kill  the  soul ;  but  rather  fear  Him  which  is  able  to  destroy 
both  soul  and  body  in  hell" — yfivvr\.  Other  figurative 
terms  are  employed  to  denote  the  state  of  future  punish- 
ment, which  is  set  forth  as  severe  and  eternal  (Matt.  xxv. 
40  ;  Rom.  ii.  5-11  ;  2  Thess.  i.  fi-10.  ft  nf.).  The  retribu- 
tions of  the  future  state  will  be  graduated  according  to  the 
character  and  acts  of  every  one — in  the  punishments  of  the 
wicked,  as  well  as  in  the  rewards  of  the  righteous  (Luke 
xii.  47,  48  ;  2Cor.  v.  10;  Gal.vi.7,  S).  AVhat  positive  pun- 
ishments will  be  inflicted  over  and  above  the  natural  conse- 
quences of  sin,  the  reproduction  of  character,  and  the  like, 
are  not  clearly  revealed.  Many  of  the  later  Jews,  the 
Fathers  of  the  Church,  the  Schoolmen,  and  some  modern 
divines,  understand  the  passages  which  sj)eak  of  fire  and 
brimstone  in  a  literal  sense  :  but  as  chains,  worms,  etc.  can- 
not be  so  understood,  those  texts  are  to  be  taken  in  a  meta- 
phorical sense.  The  New  Testament  says  nothing  about 
the  termination  of  the  existence  or  of  the  punishment  of 
sinners  in  the  future  state,  though  some  of  the  Fathers  and 
the  Restorationists  of  modern  times  have  maintained  that 
all  the  damned — wicked  angels  and  wicked  men — will  be 
ultimately  restored  to  virtue  and  happiness.  The  Roman- 
ists hold  that  those  alone  will  be  so  restored  who  die  "in 
venial  sin"  and  remain  a  while  in  an  intermediate  place, 
which  they  call  "purgatory  ;"  of  which,  however,  nothing 
is  said  in  the  Bible.  There  is  a  passage  in  an  apocryphal 
book  of  no  authority  (2  Mace.  xii.  39-45)  which  is  cited  in 
favor  of  purgatory,  but  it  proves  too  much,  as  the  dead  for 
whom  Judas  is  saiil  to  have  offered  a  sin-offering,  that  they 
might  be  delivered  from  sin,  had  died  "  in  mortal  sin,"  and 
all  such,  according  to  the  Romish  standards,  are  consigned 
to  eternal  punishment.  The  words  rtTfi/i  (used  128  times  in 
the  Greek  Testament)  and  (tioni'os  (used  71  times),  like 
Heb.  ohfm,  express  the  idea  of  duration  extended  to  the 
utmost  limit  predicable  of  the  subject.  AVhen  applied  to 
God  they  denote  unending  existence;  and  as  they  arc  used 
of  the  retributions  of  the  future  state,  there  is  no  reason 
why  they  should  not  be  understood  in  their  proper  sense. 
This  is  confirmed  by  those  numerous  and  explicit  passages 
which  affirm  of  the  righteous  that  they  shall  never  die — 
that  they  shall  have  a  crown  of  life,  an  inheritance  incor- 
ruptible, undefiled,  and  that  fadeth  not  away — that  they 
shall  ever  be  with  the  Lord  (John  vi.  50,  54;  viii.  51  ;  xi. 
25,  26:  1  Cor.  ix.  25:  I  Thess.  iv.  17;  Jas.  i.  12;  1  Pet. 
i.  4;  Rev,  ii.  10,  et  al.) ;   and  those  which  affirm  of   the 
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wicked  who  are  cast  into  fjchentxu  that  their  worm  illeth 
not,  ami  tlie  fire  is  not  quenche<l,  and  that,  dying  in  their 
sins,  where  Christ  is  they  cannot  come,  but  they  shall  be 
punished  with  everlasting  destruction  from  the  presence 
of  the  Lord  and  from  the  gh^ry  of  His  power  (Mark  ix. 
42-4S;  John  viii.  21:  2  Thess.  1.  7-IU).  If  there  is  to  be 
any  termination  of  the  varied  states  of  the  righteous  and 
of  the  wicked,  or  of  the  existence  of  cither,  Gnd  lias  not 
seen  projter  to  reveal  it.  The  Scriptures  say  nothing  about 
an  intermediate  yj^u"? — a  region  between  heaven  and  liell. 
They  do,  however,  recognize  an  intermediate  nUite.  This 
is  the  state  of  disembodied  spirits  between  dealli  and  the 
resurrection.  The  souls  of  the  wicked  go  to  tii-ll  immedi- 
ately after  they  arc  dismissed  from  their  bodies,  but  they 
are  not  formally  judged  till  the  resurrection  (Luke  xii. 
20;  xvi.  22.  28;  John  v.  2S.  21);  2  Pet.  ii.  4-9;  Kev.  xx. 
11-15  ;  xxii.  10-15).  So  the  souls  of  the  righteous  at  death 
go  immediately  to  heaven,  where  they  arc  hapjjy  in  the 
presence  of  <lod  and  the  angels,  though  they  will  not  re- 
ceive their  full  reward  till  the  resurrection,  when  body  and 
soul  will  be  glorified  together.  This  is  the  teaching  of  the 
Old  Testament  (cf.  (Jen.  v.  24;  2  Kings  ii.  11;  Isa.  Ivii. 
1,  2),  This  was  the  belief  of  the  later  Jews;  c.<j.  Wisdom 
of  Sol.  (iii.  1-4)  :  '*  But  the  souls  of  the  righteous  are  in 
the  hand  of  God,  and  there  shall  no  torment  touch  them. 
In  the  sight  of  the  unwise  they  seemed  to  die.  and  their 
departure  is  taken  for  misery,  and  their  going  from  us  to 
be  utter  destruction;  but  they  arc  in  peace.  For  though 
they  be  punished  in  the  sight  of  men,  yet  is  their  hope  full 
of  immortality."  This  remarkable  passage  is  an  echo  of 
Isa.  Ivii.  1,2.  They  spoke  of  *' paradise,"  according  to 
the  oracle  of  the  Chaldees,  as  **  the  glorious  country  of  the 
soul;"  and  prayed  for  the  dying,  *'  Let  his  soul  be  in  par- 
adise." Philo  speaks  of  paradise  as  "the  symbol  of  a  soul 
leaping  for  fulness  and  greatness  of  joy.''  The  Xew  Tes- 
tament abounds  with  passages  to  the  same  effect :  '*  The 
beggar  died,  and  was  carried  by  the  angels  into  Abraham's 
bosum  "  (Luke  xvi.  22) — a  term  by  which  the  Jews  desig- 
natecl  paradise;  thus,  when  Rab.  Judah  died,  they  said, 
"This  day  he  sits  in  Abraham's  bosom."  So  Christ  on 
the  cross  promises  the  penitent  robber,  ''To-day  shsill  thou 
be  with  me  in  paradise "( Luke  xxiii.  4.3),  by  which  ho 
means  heaven,  as  appears  from  the  other  two  places  in 
which  the  word  occurs  in  the  New  Testament  (2  Cor.  xii. 
1-4  :  Uev.  ii,  7;  cf.  xxii.  14)  ;  in  the  latter  of  which  it  re- 
fers to  the  abode  of  the  righteous  after  the  resurrection, 
showing  that  paradise  does  not  ditiVr  locally  from  heaven. 
Uafiahaaof:  =  pnrcdenay  Sanscrit,  a  ''place  of  beauty;" 
ptn-dfH^  Armenian,  a  "pleasure  garden;"  lieb.  pnnles,  3. 
"  park."  as  that  of  the  Persian  king  spoken  oT  in  Xeh.  ii.  8 
(cf.  Ecclcs.  ii.  5;  Cant.  iv.  Kl).  The  L.\X.  use  this  word 
for  the  garden  of  Kdeu — hence  its  use  in  the  Xew  Testa- 
ment— as  the  earthly  paradise  was  a  striking  symbol  of  the 
heavenly.  Sornc  of  the  Fathers,  followed  bj-  certain  mod- 
erns, held  that  paradise  is  a  different  locality  from  heaven, 
though,  as  Tertullian  called  it.  "  aplace  of  divine  <lelights." 
where,  a.s  Ircujcus  says,  the  righteous  see  the  Saviour  as 
well  as  in  heaven,  and  as  the  pseudo-Justin  says.  "  The 
souls  of  the  righteous  go  to  paradise,  and  there  converse 
with  Christ  by  vision."  Stepnen  when  dying  said,  **  Be- 
hold, I  sec  the  heavens  openeil,  anrl  the  Son  of  man  stand- 
ing on  the  right  hand  of  Go  I  "— "  Lord  Jesus,  receive  my 
spirit"  (Acts  vii.  55-GO).  Paul  says,  "  Whilst  we  are  at 
home  in  the  body,  wo  are  absent  from  the  liord.  We  are 
willing  rather  to  i)e  absent  from  the  body,  and  to  bo  pres- 
ent with  the  Lord  "  (2  Cor.  v.  1-H) ;  "  For  to  me  to  live  is 
Christ,  and  to  die  is  gain  ;  yet  what  I  shall  choose  I  wot 
not,  f'-r  I  am  in  a  strait  betwixt  two,  having  a  desire  lo 
depart  and  to  be  with  Christ,  which  is  far  bettor;  never- 
theless, to  abide  in  the  flesh  is  more  needful  for  vou." 
(Phil.  i.  21-24;  cf.  2  Tim.  iv.  6-8;  Hob.  xii.  22-24;' Kev. 
vii.  i:{-17.) 

It  thus  appears  that  the  disembodied  spirits  of  the 
righteous  are  in  heaven,  happy  and  holy,  and  sure  of  their 
final  reward  at  the  resurrection  and  general  judgment.  As 
the  victorious  athletes  in  tho  ancient  Grecian  games  were 
all  crowned  together  alter  all  bad  cmtended  fir  the  prize. 
90  Paul  represents  all  the  Christian  athlet<'S  who  are  suc- 
cessful in  the  strife  waiting  at  the  goal  for  their  several 
crowns.  They  are  at  rest;  they  arc  in  tho  society  of  an- 
gels and  saints  and  Christ,  in  tho  presence  of  Qod  ;  they 
are  as  happy  as  they  can  be  in  a  difembudied  slate,  but 
"  mightier  j'lys  nrdaincti  (o  know"  when  lliey  f^liall  reci-ive 
their  glorihcd  bodies.  Thus  Paul:  '*  F<»r  I  am  now  ready 
to  ho  riffered.  and  the  lime  of  my  ilepnrture  is  at  hand.  I 
have  fought  a  good  fight,  I  have  finished  my  course,  I  have 
kept  the  faith.  Ileneefurth  there  is  laid  up  for  mo  a  crown 
of  righteousness,  whicli  the  Lord  the  righferpus  .Iudi;e  chall 
give  iiio  at  that  day  ;  atnl  not  to  me  only,  but  unto  all  them 
also  that  love  His  nppearing  '*  i2  Tim.  iv.  (1-S).  Thq,  day 
hero  spoken  of  is  th«;  time  of  Christ's  secontl  a(lvent,  when 


I  the  dead  shall  be  raised,  the  earth  and  the  works  therein 
shall  be  burned  up,  the  general  judgment  shall  take  ]ihtce, 
I  and  the  retributions  of  the  eternal  world  shall  be  awarded. 
i  The  eschatology  of  the  Bible  is  full  and  clear  as  to  all  these 
points.  (Cf,  Kccles.  xii.  Vi,  14;  Dan.  xii.  2,  3;  Matt.  xiii. 
I  ;iO-5U;  xvi.  27;  xxv,  31-46;  Mark  ix.  41-48;  xvi.  16; 
I  Luke  xvi,  IQ-.'il  :  John  iii,  36;  v.  28,  29;  viii.  24,  51;  xi. 
23-26:  xiv.  1-3;  Acts  xvii.  31;  xxiv.  16,  25;  Uom.  ii.  5- 
16;  xiv.  10-12:  2  Cor.  v,  9.  10;  Gal.  vi.  7,  8;  1  Thess.  ir. 
13-lS;  2  Thess.  i.  5-10;  2  Tim,  iv.  1-8;  Heb.  vi.  1-12; 
ix.  27,  2S;  x.  26-31 ;  xi. :  2  Pet.  ii.  4-9 ;  iii.;  2  John  8; 
Jude ;  Rev.  xx.-xxii.)  These  passages  unequivocally  set 
forth  the  eschatologieal  points  in  question,  so  that  the  only 
j  way  to  evade  their  force  is  to  deny  their  divine  authcn- 
i  ticity,  which  is  not  to  be  discussed  in  this  place.  The  doc- 
i  trine  of  the  resurrection  seems  to  have  been  almost  lost 
j  from  the  traditional  systems  of  the  heathen  world,  but  it  is 
I  clearly  inculcated  in  the  Bible.  Such  ])assage8  as  Ps,  xvi. 
8-11 ;  Dan.  xii.  2,  3,  were  understood  by  the  ancient  Jews 
as  we  understand  them.  Indeed,  the  doctrine  of  the  resur- 
rection was  held  tenaciously  by  the  Jews  in  every  age,  ex- 
cept by  the  Sadducees,  who  constituted  but  a  small  sect. 
The  apocryphal  books  of  Judith  (xvi.  17)  and  2  Mace. 
(vii.)  are  explicit  on  this  subject.  Thus,  the  seven  Macca- 
bean  martyrs  encouraged  one  another  with  the  assurance, 
"The  King  of  the  world  shall  raise  tis  up.  who  have  died 
for  His  laws,  unto  everlasting  life."  Addressing  their  per- 
secutor, they  said,  "  As  for  thee,  thou  shalt  have  no  resur- 
rection to  life."  Martha  expresses  the  orthodox  faith  of 
the  Jews  when  she  says  of  her  deceased  brother.  *'  I  know 
that  he  ghall  rise  again  in  the  resurrection  at  the  last  day." 
So  Paul,  in  defending  himself  from  charges  brouglit  against 
him  by  the  Jews,  says,  "And  have  hojie  towards  God,  as 
they  themselves  also  allow,  that  there  shall  be  a  resurrec- 
tion of  the  dead,  both  of  the  just  and  unjust"  (.Tohu  xi.  24  ; 
Acts  xxiv.  15).  Some  of  the  strongest  prejudices  against 
Christianity  were  occasioned  hy  this  doctrine.  The  Athe- 
nians listened  attentively  to  Paul  while  he  discoursed  on 
other  points,  but  when  they  heard  of  the  resurrection  of  the 
dead,  they  could  listen  to  him  no  longer,  they  considered 
the  dogma  so  absurd  (Acts  xvii.  32).  Philosophers  wlio 
hoped  lor  the  immortality  of  the  soul  never  dreamed  of  the 
resurrection  of  the  body.  They  did  not  consider  it  jiossible 
or  desirable.  They  regarded  the  body  as  tho  prison  and 
tomb  of  the  soul,  and  a  great  encumbrance,  from  which 
they  sliould  be  relieved  for  ever  at  death.  Celsus  says, 
"The  hope  of  the  resurrection  of  the  lle^h  is  the  hope  of 
worms,  a  filthy,  an  abominable,  and  impossible  thing,  which 
God  neither  will  nor  can  effect."  Some  early  Christian 
heretics  for  similar  reasons  denied  the  resurrection,  or  ex- 
plained it  away,  as  some  do  now,  by  .saying  it  "is  past 
already"  (2  Tim.  ii.  17,  18).  Some  modern  sects  hold  that 
tho  resurrection-body  is  evolved  at  death,  and  becomes  at 
once  the  vehicle  of  the  spirit,  thus  denying  the  interme- 
diate state  of  disembodietl  spirits,  and  conflicting  with  tho 
Sirrijitures,  which  set  forth  the  resurrection  as  taking  phiee 
"at  the  last  day  " — at  the  second  coming  of  Christ — at  tho 
time  of  tho  general  judgment.  The  ]iossiliility  and  cer- 
tainty of  the  resurrection  is  argued  by  Paul  from  the  resur- 
rection of  Christ,  who  is  "first  fruits  of  them  tliat  slept" 
— or  that  shall  sleep  (that  is.  tlie)  to  the  end  of  time.  The 
model  of  the  resurrection-body  is  set  forth  in  Luke  xx.  27- 
3U;  1  Cor.  .\v.;  Phil.  iii.  20.  21,  where  it  is  stated  that  it 
will  not  be  constituted  of  gross  materials  like  the  jircscnt 
body,  but  will  be  free  from  all  animal  jiropcnsilies,  infirm- 
ities, and  everything  that  would  make  it  other  than  a  suit- 
able vehicle  for  the  glorified  and  immortal  spirit  ;  in  short, 
"the  body  of  our  huiniliation  will  be  chiinged,  and  made 
like  the  glorious  body  of  the  Saviour."  The  id.jcction  to 
tho  possiliiliry  of  the  resurrection  is  removed  when  it  is 
shown  that  tho  same  omniiiotencc  that  called  it  into  exist- 
ence is  jdedged  for  its  restoration;  and  the  objection  to  its 
desirableness,  by  the  character  of  the  body  thus  raised.  It 
will  not  be  a  hindrance,  but  a  lieip.  to  the  immortal  soul. 
Thus,  as  the  8u!>linio  jirayer  in  the  burial  service  of  the 
Church  of  England  expresses  it,  "  We.  with  all  those  that 
arc  departed  in  the  true  faith  of  Thy  holy  name,  may  re- 
ceive our  perfect  eon.-'wiMination  and  bliss,  both  in  body 
and  soul,  in  Thy  eternal  and  everlasting  glory."  A  email 
amount  of  nmtter  will  suffice  for  the  resurrection-body,  and 
it  can  be  composed  of  some  of  the  identical  particles  which 
belongeil  to  the  body  that  was  laid  in  the  grave,  or  of  ele- 
ments of  the  same  kind,  adapteii  and  adjusted  to  each  in- 
dividual soul,  as  in  that  will  consist  the  proper  nersonality 
and  identity  of  man.  Thus,  each  will  he  readily  distin- 
guisheil  from  all  the  rest,  and  no  quest i(m  uccd  bo  raised 
as  to  the  recognition  of  friends  in  heaven. 
"ICterriid  forrn  shitll  still  diviili* 
TIm-  I'leinid  soul  fnirii  all  beside. 
An<l  I  shall  know  him  when  we  moot  !** 
Tho  gross  and  grotesque  notions  of  tho  resurrection  hell 
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by  manv  of  the  Jews,  and  by  some  of  the  Father?  (e.  g. 
Augustine.  Cify  of  God,  book  xxii.),  and  endorsed  by  most 
of  the  mediaeval"  Schoolmen,  and  by  not  a  few  modern  di- 
vine?, have  no  countenance  in  Scripture,  as  they  are  ab- 
horrent to  reason,  and  have  done  not  a  little  to  prejudice 
men  against  this  doctrine  of  Christianity.  It  is  not,  there- 
fore, "a  thing  incredible  that  God  should  raise  the  dead." 
There  is  a  solid  foundation  for  our  faith  in  the  resurrection 
of  the  dead  and  the  life  of  the  world  to  come.  These  tenets 
are  the  most  powerful  incentives  to  virtue,  and  they  afford 
the  greatest  support  under  the  ills  of  life,  and  the  strongest 
consolation  against  the  fears  of  death.  (See  Calvin's  In- 
stitutes, part  i.  c.  2  :  part  ii.  c.  29  j  Tuhretini,  Opemy  Lo- 
cus Vicenimus  ;  Stanley's  History  of  Philosophij — Pythn- 
goras  and  the  Chahlaic  Philosophy^  comprisinrj  the  Orac/es 
of  Zoroaster ;  Catechism  of  the  Council  of  Trent,  arts.  5, 
II,  12  of  the  Creed;  Pearson  On  the  Creed,  arts.  11,  12; 
Plato's  Phsedo ;  Cicero's  Be  Scnectnte ;  Sale's  Koran; 
Ti'cker's  Li(jht  of  Nature;  Archdeacon  Blackburn's 
Historical  Vieio  of  the  Cvutrvrcrsy  converninrf  an  Inter- 
mediate Statcy  Woi-ks,  vol.  iii.;  Archbishop  Whately's 
Scrip.  Bevelations  concerning  a  Future  State  ;  BlSiiOP  Law's 
Theory  of  Religion  ;  Horsley's  Sermons,  ser.  12.  20,  36, 
43  ;  Drew  On  the  Immateriality  and  Immortality  of  the  Soul ; 
Watson's  Institutes,  part  i.  c.  2  ;  part  ii.  c.  29;  Bwir.iir's 
Theology,  ser.  163-171  ;  Hudson's  Debt  and  Grace  ;  Lan- 
Dis  On  the  Immortality  of  the  Sonl ;  Clark's  Israel  in  Egypt, 
pp.  18o-230 ;  Fiske's  Eschenburg's  Clansicnl  Literature, 
ii.  32.  33,  3-1,  and  works  there  cited:  McClintock  and 
Strong's  Cyclopsedia,  art.  '*  Immortality,"  and  works  there 
cited.)  T.  0.  Summers. 

Fuze,  a  device  whereby  an  explosion  may  be  effected 
at  a  safe  distance  from  its  destructive  action.  The  charge 
may  be  in  motion  or  be  stationary,  and  a  short,  or  a  long, 
or  an  indefinite  time  may  be  desirable  between  the  act  of 
the  operator  and  its  effect.  Hence  numerous  and  widely 
different  contrivances  are  employed.  For  projectiles,  in- 
cluding shells,  case-shot,  carcasses,  explosive  bullets,  and 
grenades,  fuzes  are  classified  as  time,  percussion,  concussion, 
and  combination  fuzes,  but  confusion  often  exists  in  the  use 
of  these  terms.  Time  fuzes  consist  of  cases  of  paper,  wood, 
or  metal  containing  the  ingredients  of  gunpowder,  varied 
j  to  suit  the  required  rate  of  burning.    Being  selected  or  cut 

to  ihe  proper  length,  they  are  inserted  in  the  fuze-hole  of 
the  projectile,  where,  being  igniteii  by  the  flame  of  dis- 
charge or  by  a  match,  they  communicate  fire  to  the  enclosed 
bursting  charge  at  the  desired  point  of  the  trajectory.  To 
this  class  belong  most  fuzes  used  with  smooth-bore  ammu- 
nition, such  as  the  Bormann  and  its  numerous  modifica- 
tions, the  mortar,  and  the  sea-coast  fuze.  Percussion  fuzes 
are  designed  to  cause  an  explosion  only  after  the  projectile 
strikes  the  object.  As  this  is  difficult  to  effect  unless  a 
particular  point  is  brought  into  contact,  the  class  is  prae- 
tically  restricted  to  use  with  rifled  arms,  or  with  grenades, 
like  Ketchum's,  provided  with  some  guiding  device.  One 
of  the  simplest  forms  consists  of  an  ordinary  percussion  cap 
upon  a  gun-cone,  placed  within  a  plug  at  the  point  of  the 
projectile;  a  small  priming  communicates  the  explosion  to 
the  interior.  The  cone  may  be  fixed,  or,  as  in  the  Parrott, 
Sehenkl,  and  Absterdam  fuze,  be  attached  to  a  movable 
plunger.  In  the  former  case  a  thin  exterior  covering  is 
crushed  by  the  impact,  and  the  cap  is  thus  exploded ;  in 
the  latter  case  the  same  result  follows  from  the  inertia  of 
the  plunger,  which,  when  the  projectile  is  suddenly  stopped, 
brings  the  cap  into  violent  contact  with  the  thick  exterior 
cover.  For  incendiary  shells  the  Tico  fuze,  belonging  to 
this  class,  was  found  to  be  serviceable  in  the  late  war  in  the 
U.  S.  It  contained  a  small  vial  of  fulminate,  which  the 
shock  of  discharge  left,  by  an  ingenious  contrivance,  un- 
protected among  some  loose  shot.  They  caused  an  explo- 
sion at  the  first  impact,  however  slight.  If  the  percussion 
cap  is  made  to  ignite  a  time  fuze,  the  explosion  may  read- 
ily be  delayed ;  but  it  is  hardly  possible  in  any  way  to  ren- 
der the  action  so  instantaneous  as  to  prevent  the  projectile 
from  burying  itself  before  the  fragments  can  be  scattered 
by  the  bursting  charge.  In  breaching  a  masonry  wall  or 
penetrating  an  iron-p!ated  ship  this  delay  is  advantageous, 
since  it  adds  the  force  of  the  explosion  to  the  original  im- 
pact, and  thus  shatters  and  enlarges  the  crater,  or  carries 
destructi%'e  fragments  of  the  plate  and  backing  into  the 
vessel.  Indeed,  it  has  been  found  well  in  the  latter  case  to 
dispense  with  fuzes  entirely,  and  to  place  the  bursting 
charge  in  a  flannel  bag,  in  order  to  retard  the  explosion 
which  is  produced  by  the  sudden  shock.  For  use  against 
troops  or  earthworks,  however,  the  unavoidable  delay  is 
for  obvious  reasons  objectionable.  Experiment  has  shown 
that  a  projectile  imbeds  itself  in  an  old  earthen  parapet 
fully  three-fourths  of  its  maximum  penetration  before  ex- 
plosion, and  that  at  this  depth  the  effect  of  the  shells  of 
field  and  ordinary  siege  guns  is  nearly  or  quite  harmless. 
Concussion  fuzes  are  employed  to  obviate  a  difficulty  pecu- 


liar to  rifled  guns — viz.  that  the  length  of  the  projectile, 
and,  in  many  varieties,  its  expanding  base,  cuts  off  the 
flame  of  discharge  from  a  time  fuze,  and  thus  prevents  its 
ignition.  In  them  the  shock  in  the  bore  of  the  piece  is 
utilized  to  ignite  a  time  fuze  of  proper  length  for  the  range 
required.  To  this  class  belongs  the  '*  JIcEvoy  attachment." 
consisting  of  a  hollow  wooden  cylinder  fitted  to  the  pro- 
jecting end  of  an  ordinary  time  fuze;  within  is  a  gun- 
primer  loaded  with  lead,  which,  ignited  by  inertia  at  the 
discharge,  fires  the  fuze.  A  better  application  of  the  same 
idea  is  displayed  in  the  Sawyer  fuze.  Many  other  inven- 
tions, some  mechanical  and  some  depending  on  the  use  of 
fulminates,  have  apj>eared,  but  the  supposed  sujieriority  of 
the  next  class  has  often  caused  it  to  be  preferred.  For  one 
purpose,  however,  the  concussion  fuze  is  especially  adapted. 
It  may  be  desirable — as,  for  instance,  in  shelling  a  work- 
ing-party with  a  view  to  interrupting  its  labor — to  have 
mortar-shells  fall  in  its  vicinity  liable  to  explode  at  any 
time  within  an  hour.  The  McEvoy-Beardslee  fuze  is  de- 
signed to  meet  this  case.  A  small  vial  of  sulphuric  acid  is 
placed  in  a  plug  containing  chlorate  of  potassa  and  sugar, 
but  separated  from  it  by  several  thicknesses  of  slowly  ab- 
sorbing paper.  The  shock  breaks  the  vial,  and.  after  a 
time,  depending  upon  the  number  of  thicknesses  of  paper, 
the  acid  soaks  through  to  the  powder,  detonates  it  by  con- 
tact, and  thus  ignites  the  bursting  charge.  The  combina- 
tion fuze  consists  of  a  time  or  concussion  fuze,  with  some 
additional  device  by  which  explosion  at  once  results  when 
the  projectile  strikes.  One  of  the  simplest  fuzes  of  this 
class  is  the  Splingard,  which  consists  of  a  time  fuze  con- 
taining in  its  axis  a  long  hollow  cone  of  plaster  of  Paris 
open  at  the  bottom.  Weakened  by  the  burning  away  of 
the  supporting  composition,  this  cone  breaks,  and  admits 
the  flame  at  once  to  the  interior  at  any  impact  occurring 
before  the  expiration  of  the  time  for  which  it  was  prepared. 
To  this  class  belong  the  Sehenkl  fuze  used  in  the  U.  S.  during 
the  late  war,  the  most  elaborate  form  of  the  English  Arm- 
strong fuze,  and  many  others. 

When  the  explosive  is  stationary,  as  in  ordinary  or  mili- 
tary mining — including  torpedoes  planted  for  the  defence 
of  a  river  or  harbor — quite  different  fuzes  are  necessary; 
which  may  be  classed  as  time,  contact,  or  electrical.  The 
first  class  ordinarily  consists  of  trains  of  quick-match,  ig- 
nited by  slow-match  cut  to  a  sufficient  length  to  allow  the 
operator  to  escape  to  a  safe  distance  before  the  explosion. 
Various  kinds  of  match  are  employed.  Thus,  the  Bickford 
fuze  (gunpowder  priming)  burns  from  2-^  to  4  feet  per 
minute,  the  Ord  fuze  (gun-cotton  priming)  about  15  feet 
per  second,  and  the  Gomez  fuze  (fulminate  priming)  about 
300  feet  per  second.  The  old  powder-hose  burned  very 
rapidly,  and  was  therefore  usually  ignited  by  a  piece  of 
port-fire  which  consumed  at  a  rate  of  about  1  inch  per 
minute.  For  military  purposes,  except  in  cases  of  neces- 
sity, these  trains  have  been  quite  superseded  by  electricity  ; 
but  the  Gomez  fuze,  which  is  violently  explosive,  may  some- 
times be  advantageously  emjiloyed  to  spread  combustion 
rapidly  through  large  masses  of  gunpowder,  such,  for  ex- 
ample, as  the  load  of  a  fireship  set  adrift  against  a  bridge 
or  fleet.  The  primary  ignition  may  be  effected  by  clock- 
work so  arranged  as  to  release  a  trigger  after  the  desired 
lapse  of  time.  Contact  fuzes  for  the  torpedo  service  are 
analogous  to  percussion  fuzes  for  the  artillery,  and  many 
devices  are  employed.  A  ]irojecting  lever  may  be  so  ar- 
ranged that  upon  contact  with  a  vessel  it  shall  set  free  a 
trigger,  and  thus  explode  a  common  gun  cap.  A  similar 
plan  has  been  used  with  drifting  torpedoes  designed  to 
float  freely  with  the  current,  coupled  in  twos  by  a  rope. 
When  the  latter  is  fouled  upon  the  anchor-chains  the  tor- 
pedoes are  brought  alongside,  and  held  there  by  the  tide, 
which  is  thus  enabled  to  act  upon  a  wheel  armed  with 
vanes  like  a  windmill.  The  revolutions,  transmitted  to  n 
screw  axle,  soon  release  a  trigger,  and  thus  cause  a  blow 
to  be  delivered  upon  a  pin  resting  on  a  gun  cap.  A  sensi- 
tive fulminating  priming,  protected  by  a  thin  copper  or 
lead  cap  so  placed  as  to  be  crushed  by  the  blow  of  the 
ship,  is  another  form  of  this  fuze.  Still  another  consists 
of  a  bottle  of  sulphuric  acid  imbedded  in  a  mixture  of 
cMorate  of  potassa  and  sugar:  the  ship,  by  striking  a  pro- 
j  jecting  pin,  breaks  the  bottle  and  thus  ignites  the  torpedo. 
I  Ordinary  cannon  primers  may  be  so  arranged  as  to  explode 
I  in  a  similar  manner.  Many  of  these  devices  are  equally 
I  applicable  to  small  mines  buried  in  the  ground  in  front  of 
i  fortifications,  to  be  fired  by  men  or  horses  charging  over 
them.  The  great  objection  to  the  whole  class  is  that  they 
debar  a  route  to  friends  as  well  as  to  foes.  Electrical  fuzes, 
being  perfectly  under  the  control  of  the  operator,  obviate 
this  difliculty.  Many  varieties,  adapted  to  the  different 
forms  of  electrical  action,  have  been  invented.  The  oldest 
contrivance,  and  that  still  most  employed,  is  based  upon 
the  property  possessed  by  a  voltaic  current  of  heating  any 
poor  conductor  introduced  into  its  circuit.     A  very  thin 
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wire  of  platinum,  German  silver,  or  iron,  from  a  quarter  to 
half  an  inch  in  length,  is  soldered  so  as  to  form  a  bridge 
between  two  gtout  parallel  cojipcr  wires  imbedded  in  a  plug 
of  wood.  y;uHa-jiereha,  India-rubl>er,  or  other  non-conduct- 
ing material.  The  free  ends  of  the;:e  wires  being  attached 
to  the  leading  wires  from  a  powt-rful  voltaic  or  magueto- 
eU-otric  battery,  the  passage  of  the  current  reddens  the 
bridge  and  thus  explodes  a  priming  packed  around  it. 
The  chief  advantage  possessed  by  these  over  other  electri- 
cal fuzes  is,  that  thej-  admit  of  easy  and  accurate  testing 
by  the  passage  of  a  current  through  them  too  feeble  to 
dangerously  heat  the  bridge.  As  the  electrical  resistance 
of  the  latter  is  usually  less  than  an  ohm,  giving  a  current- 
strength  requisite  for  ignition  of  from  one-half  to  three  fa- 
rad<  per  second,  this  condition  is  easily  fulfilled.  Various 
primings,  such  a?  gunpowder,  gun-cotton,  fulminating 
mercury,  compounds  of  chlorate  of  potassa,  etc.,  ma}'  be 
employed  around  the  bridge;  and  ibr  the  detonation  of 
gun-cotton  or  any  of  the  nitro-glycerino  explosives  a  cop- 
per cap  may  mlvantagcously  be  added,  charged  with  about 
fifteen  grains  of  some  violent  fulminate  sure  to  be  ignited  by 
the  priming.  .Similar  in  principle  to  the  foregoing  is  the 
Beardslee  fuze,  which  is  adapted  to  an  alternating  magneto- 
electric  current  possessing  a  comparatively  high  electro-mo- 
tive force,  although  less  than  that  from  a  frictioual  machine. 
The  stout  wires  arcconnectctl  by  a  very  short  plumlmgo  lino 
drawn  with  a  soft  lead  pencil  upon  the  end  of  the  wooden 
plug.  The  priming  is  good  ritle  powder.  The  electrical  re- 
sistance of  these  fuzes  is  variable,  ranging  between  oOO 
and  5i)00  ohm.":,  and  their  testing,  although  possible,  is  not 
satisfactory.  The  Von  Ebner  fune,  u^ed  in  the  Austrian 
torpedo  service,  is  adapted  to  the  extra  current  from  a 
large  primary  coil,  which,  with  an  electro-motive  force 
rather  less  than  that  of  most  magneto-electric  machines, 
may  be  m:ide  to  possess  enormous  quantity.  Tlie  fuzo 
bridge  at  first  consisted  of  a  plumbago  line  primed  with 
fulminating  mercury  and  a  mixture  of  sulphuret  of  anti- 
mony and  chlorate  of  potassa,  but  at  present  only  the  latter 
mixture  is  employed.  To  fire  any  considerable  number  of 
Bueli  fu/.es  :i8  the  foregoing  it  is  necessary  to  make  use  of 
a  derivccl  cireuif.  and  hence  the  explosion,  although  nearly, 
is  not  absolutely  siitiullaneous.  This  is  a  serious  objection 
in  blasting  with  the  modern  detonating  ciunpounds.  To 
overcome  it,  fuzes  adapted  to  electricity  of  high  tension, 
such  as  condensed  frictional  or  scct)ndary  currents,  have 
been  prepared.  They  are  made  by  replacing  the  briilgo 
with  a  layer  of  some  cbemieiil  compound  which  is  so 
strongly  polarized  by  the  passage  of  the  spark  as  to  induce 
cxjplosion.  Such  primings  are  the  following,  some  of  which, 
however,  are  sutftciently  conducting  to  allow  the  use  of 
magneto-electric,  and  even  vc*it:iic.  currents.  The  Shitham 
compound  is  subsnlphide  itf  copper;  that  of  Abel  is  -15 
parts  of  sulisulphide  of  copper,  10  parts  of  subphosphido 
of  copi»cr,  and  I J  parts  of  chlorate  of  potassa;  that  of 
Dowse  is  fulminating  copper;  that  of  other  parties  (in- 
cluding Mr.  Abel  in  his  submarine  fuzes)  fuluiinatiug  mer- 
cury, with  a  greater  or  less  proportion  of  some  conducting 
fiubstance,  like  graphite  or  powdered  metal, ad<led  for  con- 
ductivity. Of  all  this  class,  the  fulminating  copper  prim- 
ing makes  the  m<)st  sensitive  fuze.  It  may  easily  be  so 
prepared  as  to  ex]ilode  in  a  dry  atmosphere  when  the  ex- 
posocl  ends  of  the  wires  are  brushed  with  a  feather,  or  when 
an  ebonite  comb  is  passed  through  the  hair  of  a  j)erson 
grasping  one  wire  terminal,  the  e'her  being  insulated  in 
the  air.  Ouv.  hundred  Mast-holes  may  bo  fired  simultan- 
eously with  such  fuzes,  connected  in  straight  circuit,  when 
a  good  ebonile  frictional  machine  with  a  suitable  condenser 
is  employed  ;  but  it  is  needless  to  add  that  their  use  is 
criminally  dangerous.  Safe  fuzes,  whioh  will  fire  from 
t^Tcnty  to  tliirty  cliurges  in  this  manner,  are  in  the  mar- 
ket;  and  in  the  1'.  S.  this  method  of  blasting  is  employed 
nearly  to  tlio  exclusion  of  all  othera  where  many  simultau- 
coui  discharges  arc  necessary.  II.  L.  AniiOT. 

Fir/eUer  (Loi'is),  b.  in  Paris  in  1072  ;  was  a  most  pro- 
lific writer,  of  plays,  mostly  eometlies  and  lyric  trageilics 
of  small  merit,  but  with  occasional  very  clever  passages. 
His  best  ]iie('e  was  M>>ihhk  Ftihii/litr,  u  one-act  play.  Nearly 
all  bis  bmg  list  of  plays  are  very  lively  productions,  with 
an  easy  style  of  versification  which  wmi  him  much  p<'p- 
ularity;  but  all  are  now  forgotten.  Fuzelior  was  (174-l-o'J) 
conductor  of  />'■  }ftrriin;  in  which  he  puidished  many  ar- 
ticles. !>.  at  I'aris  .Sep).  ID,  17.'i2,  Ku/elier  was  a  zealous 
cnllab(iraff)r  with  I.eeage  in  the  work  of  supplying  light 
plays  for  the  scctuid-ela-s  theatres,  but  many  of  his  pieces 
were  aeleil  at  the  ThC-s^tre  Fran^ais. 

Fil'/es  Gyurmnt,  town  of  Hungary,  50  miles  N.  of 
Bekes.  It  is  situated  among  marshes  abounding  iu  herons, 
turtles,  and  crabs.     Fop.  b7'-i'>. 
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Fy'en.s,  or  rie'nms  (Thomas),  b.  at  Antwer^s  in  the 
iw  Countries,  .Mar.  liS,  1j(j7;  studied  mcdiciuo  with  "great 


success  at  Leyden  and  in  Italy,  whose  schools  then  abound- 
ed with  famous  instructors;  became  in  15113  professor  of 
medicine  at  Louvain,  and  soon  had  a  European  rejmtution 
for  skill;  was  for  a  time  court-physiciau  to  the  duke  of 
Bavaria,  and  afterwards  first  physician  to  the  archduke 
Albert  at  Brussels.  Author  of  some  very  curious  medical 
W(jrks,  of  which /Je  OiKferi'i'*  (15'JS)  and  iJc  ptncipttia  artin 
chinin/t'civ  coiitroiersiis  (1049)  arc  the  most  noteworthy. 
At  present  his  works  have  only  an  historic  value.  D. 
Mar.  lo,  1631. — His  father,  John  Fieni'S  (d.  168-1),  was 
a    famous    physician,    author    of    a   singular    work,    J)e 

Flutihuft. 

Fyfe  (Robert  Alkxasder),  D.  D.,  b.  Oct.  20,  ISIfi.  in 
the  parish  of  St,  Andrew's,  province  of  Quebec;  graduated 
at  Madison  University  and  N'ewton  Theological  Iustituti«tn 
1S12;  pastor  of  Baptist  clnirehes  in  Perth,  Out.,  Warren, 
K.  I.,  Milwaukee,  and  Toronto.  In  ISGO  appointed  prin- 
cipal of  the  Canadian  Literary  Institute  at  AVoodstock, 
Ont.,  a  position  which  he  still  holds. 

Fyiie,  de  (Passchieh),  b.  Jan.  .31,  1.'>S8,  at  Leyden,  in 
the  Netherlands;  became  a  Beformed  minister  and  joined 
the  Kemonstrant  or  Arminian  jiarty ;  whs  silenced  by  the 
Calvinists,  but  continued  to  ])reuch  with  great  zeal  and 
courage;  was  subjected  to  sfiarji  persecutions,  but  was 
finally  allowed  to  assume  (10,38)  a  pastorate  at  Haarlem, 
where  he  d.  in  1661.  Of  his  existing  writings,  his  account 
of  the  CoUegiants  or  Rhynsburgers  is  highly  valuecL 

Fyrouz'  I*,  an  Arsacide  king  of  Persia  (Ihe  name  is 
also  spelled  Feroze  and  Fiuoizk),  usually  identified  with 
the  Pacorus  of  the  Greek  and  Latin  writers,  called  also 
Arsaces  XXIV.  as  king  of  Parthia;  reigned  83-103  A.  D. 
The  name  Fyronz  signifies  "  victorious." 

Fyrouz  II.,  a  Sassnnide  monarch  of  Persia  (the  Per- 
osis  of  Byzantine  writers),  reigned  4;')S-4S4  a.  d.  He  suc- 
ceeded his  younger  brother,  Hormuz,  whom  he  overthrew 
by  the  aid  of  the  AVhite  Huns  and  put  to  death.  A  dread- 
ful famine  marked  the  first  jiart  of  his  reign,  and  the  king 
became  involved  in  wars  with  the  White  Huns,  who  finally 
defeated  him  with  great  slaughter,  Fyrouz  and  twenty-nine 
of  his  sons  being  among  the  slain.  The  accounts  of  his- 
torians regarding  many  points  of  his  reign  are  conflicting, 
for  some  celebrate  his  valor,  benevolence,  and  virtue,  while 
others  regard  him  as  a  tyrant  and  a  eowiird.  He  is  named 
Fyrouz  the  Bravo  by  some  writers,  and  by  others,  Fyrouz 
tlie  liad. 

Fyrouz  III.,  titular  king  of  Persia,  son  of  Yezdejcrd 
III.,  the  last  Sassanido  monarch.  Expelled  by  the  Mo- 
hammedans from  Persia,  he  fled  to  the  cbuuains  of  the 
Chinese  emperor  Kao-Taoung  (Tait-Song),  by  whom  he 
was  recognized,  and  who  by  fruitless  negotiations  strove  to 
restore  him  to  the  throne.  He  is  the  J'thnivf:  of  Chinese 
historians,  and  seems  to  have  been  a  Chinese  viceroy  in 
Btikbara.  D.  0711.  His  sou,  Ninus,  was  the  last  Sassanide 
who  bore  the  royal  title. 

Fy'rouz  (or  Feroze)  Shah  1.  (Bokn-ed-Deen,  the 
'•support  of  the  F'aith"),  a  Mohainnudaii  king  of  Delhi 
who  succeeded  his  lather,  Altamsh,  in  1230,  having  pre- 
viously been  governor  of  Lahore.  Ho  was  a  vicious  prince, 
unci  was  deposed  by  the  sultana  Rezia,  his  sister,  in  1230. — 
FvROiz  Shah  II.  (Jeeai.-I':»-Dken,  "glory  of  the  Faith") 
reigned  at  Delhi  12S9-iMJ;  was  an  Aflghan  usurper  who 
succeeded  the  last  Gouride  sovereign,  and  who  is  chiefly 
memorable  for  his  cruelties;  was  murdered  by  his  nephew 
and  successor,  Allah-ed-Deen,  in  12110.— FvRorz  Shah  III., 
king  of  Delhi,  b.  1200  ;  succeeded  Mohammed  III.  in  13.M  ; 
abtlicated  13S0,  an<l  il.  1388.  His  reign  was  memorable  for 
its  tranquillity  and  the  material  prosperity  of  tbc  kingdom. 
Ho  founded  in  1354  a  city  now  called  Ferozeioor  pvbieh 
see),  formerly  Fyrouzabad,  and  began  the  construction  of 
the  great  canal-system  now  known  by  his  name.  (See  Feii- 
ozE  Shah,  Canai-  or.) 

Fyt,  or  Feydt  (Jan),  a  Flemish  painter,  b.  at  Antwerp 
in  lOO'.t.  .As  a  painter  of  animals  he  was  excelled  by  no 
Fh>?uish  artist  except  perliajis  Snyders.  His  dogs,  and  es- 
pecially his  greyhounds,  are  regarded  as  the  best  ever 
painted.  His  birds  and  furred  animals  rank  also  with 
those  of  the  first  masters;  but  his  best  pictures  arc  those 
of  dead  game.  His  management  of  light  and  shade  is 
I'tTcetive.  but  bis  drawing  is  imt  always  jierfcet.  He  etched 
a  niimlier  of  valuable  jilates  after  bis  own  works.  H«  ex- 
celled also  in  flower  and  fruit  pieces,  and  in  representations 
of  vases,  bas-reliefs,  and  marble  works.  His  coloring  is 
true,  his  touch  bold,  vigorous,  and  effective,  and  his  finish 
excellent.      D.  1071. 

FyzAbftd',  town  of  British  India,  in  the  province  of 
Oude,  on  the  right  bunk  of  the  Gboggra.  The  government 
had  its  seat  lure  until  177:»,  when  it  moved  to  Lueknow. 
The  population  of  Fyzi\bftil  is  estimated  at  100,0(10.  but  the 
town  is  now  falling  into  decay. 
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G— GADE. 
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G  is  a  consonant,  and  the  seventh  letter  in  most  modern 
European  languages.  In  English  it  has  (1)  a  hard  sound, 
which  is  that  uf  the  mute  k,  plus  a  vocalization;  and  (2) 
before  e,  i,  and  i/  it  has  the  soft  sound  of  y.  (3)  When  it 
follows  n.  the  two  usually  stand  for  the  nasal  sound  of  »*/, 
especiallv  at  the  end  of  a  word.  In  the  midst  of  a  word 
the  tj  following  ii  sometimes  retains  they  sound,  as  in  hiau- 
ffer;  sometimes  the  <j  not  only  unites  in  the  nasa!  ng  sound, 
but  it  has  a  secondary  hard  (/  sound,  as  in  uufjcr;  again, 
ng,  even  in  the  midst  of  a  word,  may  have  its  appropriate 
nasal  sound  without  qualification,  as  in  hanrfcr.  In  chem- 
istry G  stands  for  glucinum. 

(«,  in  music,  the  fifth  degree  in  the  ascending  scale  of  C, 
major  or  minor,  being  the  dominant  in  that  scale.  Gamut 
G  is  the  note  on  the  lowest  line  of  the  bass  stave,  a  seventh 
below  F  on  the  clef  line.  Double  G  is  one  octave  lower 
than  gamut  G,  on  the  space  below  three  ledger  lines.  G 
dnr  is  the  German  for  G  major,  and  G  moll  for  G  minor. 
Gin,  in  German,  is  G  sharp.  G  in  alt,  the  first  note  in  alt, 
situated  one  octave  above  the  treble  elef  line.  G  in  altis- 
siiiio,  a  note  one  octave  higher  than  G  in  alt.  or  a  fifteenth 
above  the  treble  clef  line.  Its  place,  as  the  first  note  in 
altissimo.  is  on  the  fourth  ledger  line  above  the  stave. 

Ga'bii,  an  ancient  Latin  city  which  stood  12  miles  E. 
of  Rome,  on  the  banks  of  a  small  lake  in  a  volcanic  crater, 
from  which  flows  the  stream  called  Osa,  and  not  far  from 
the  Lake  Kegillus,  now  drained.  In  early  Roman  days  it 
was  an  ini]iortant  town,  Cicero,  Horace,  and  Juvenal  al- 
lude to  its  decay,  but  it  afterwards  reviveil  and  became  a 
bishop's  see,  but  is  now  deserted.  It  anciently  had  quar- 
ries of  a  valuable  volcanic  stone,  and  gave  name  to  the 
Gabine  cincture.    (See  Cincture.) 

Gabiu'iiis  (Aulus)  became  tribune  at  Rome  in  6fi  n.  c. ; 
brought  forward  and  carried  the  law  which  gave  Pompey 
the  supreme  command  against  the  pirates ;  served  under 
Pompey  04—63,  and  gained  immense  wealth;  was  pra?tor 
in  fil ;  consul  in  58;  proconsul  in  Syria  and  Judiea  57; 
restored  Ptolemy  Auletcs  in  55  ;  was  exiled  for  ci>rruption 
54-4'.'.  I>.  about  47  b.  c.  Gabinius  was  a  man  of  corrupt 
and  aliaudoned  character. 

Ga'bion  [It.  ffnhlna,  a  "cage."  from  Lat.  cavun,  *' hol- 
low "],  in  military  operations,  a  hollow  cylinder  uf  stii-ks 
set  in  a  circle  and  wattled  together,  somewhat  in  the  man- 
ner of  a  basket.  It  is  of  various  dimensions,  and  is  de- 
signed to  bo  set  on  end  and  filled  with  earth  or  sticks. 
Gabions  are  proof  against  ordinary  rausket-balls.  and  are 
useful  in  repairing  breaches  and  in  constructing  tield- 
works,  etc. 

Ga'ble,  that  part  of  the  outer  wall  of  a  building  which 
lies  between  the  slopes  of  the  roof  and  above  the  upper 
line  of  the  side  walls,  called  in  classic  architecture  the 
pciliiuf:iif.  The  bounding  lines  of  the  gable  were  in  the 
richer  forms  of  the  Gothic  treated  with  great  freedom  and 
decorated  with  profusion  of  ornament,  and  were  frequent- 
ly broken  by  corbie-steps  and  other  diversities.  Small  gables 
are  called  gablets,  and  are  introduced  into  the  decoration 
of  many  Gothic  exteriors. 

Ga'blenz,  von(LuDwiG  KarlWilhelm).  Barox.  Aus- 
trian general,  a  son  of  the  Saxon  lieutenant-general  Ga- 
bleuz,  b.  at  Jena  July  19,  1S14,  and  educated  at  the  military 
academy  of  Dresden.  He  served  first  in  the  Saxon  horse- 
guard,  but  in  1833  entered  the  Austrian  service,  and  be- 
came, after  six  years,  a  captain  of  horse.  He  was  a  hand- 
some and  elegant  man,  with  a  winning  address,  and  was 
often  employed  in  honorary  service.  During  the  long 
period  of  peace  he  travelled  much,  even  in  the  interior  of 
Africa.  In  184S  he  fought  in  Italy  under  Radetzky  with 
great  distinction,  and  was  made  a  major  of  the  staff.  He 
next  became  chief  of  staff  to  Count  Schlick  ;  distinguished 
himself  especially  at  Kaschan ;  obtained  the  JIaria  The- 
resa cross,  and  was  promoted  to  be  colonel.  Soon  after  he 
was  employed  in  diplomatic  negotiations.  In  1853  was 
appointed  director  of  the  bureau  of  statistics  in  Vienna; 
in  1859  distinguished  himself  in  the  disastrous  battle  of 
Solferino,  and  by  his  defence  of  Caoriana  covered  the  re- 
treat of  the  centre.  In  1803  he  was  made  a  lieutenant- 
marshal,  and  in  1864  received  the  command  of  the  6th 
army  corps,  which,  together  with  a  Prussian  corps,  and 
with  the  Prussian  field-marshal  "Wrangel  as  commander-in- 
chief,  was  sent  against  the  Danes  in  Sleswick-Holstein.  As 
governor  of  Holstein  he  made  a  very  favorable  impression 
by  his  liberality.     In  1866  he  commanded  the  10th  army 


corps,  and  at  Trautenau  on  June  2S  he  gained  the  only  ad- 
vantage which  the  Austrians  could  boast  of  in  that  disas- 
trous war.  He  also  took  part  in  the  battle  of  Sadowa,  and 
was  sent  to  the  Prussian  head-quarters  to  negotiate  after 
the  battle.  When  the  war  was  over  he  retired,  and  was 
chosen  member  for  life  of  the  Austrian  Upper  House,  in 
which  he  belonged  to  the  liberal  party.  In  ISO"  he  entered 
once  more  into  service,  and  became  commandant  of  Croatia 
and  Sclavonia ;  in  1868  was  made  a  general  of  horse,  and 
in  1869  general  in  command  of  Hungary.  Nov.  28,  1S7I, 
he  retired.  Becoming  implicated  in  stock  speculations 
which  proved  unfortunate,  he  shot  himself  in  Ziirich  Jan. 
2S,  1874.  A.  Niemann. 

Ga'blonZ)  town  of  Bohemia,  on  the  Neisse.  the  centre 
of  a  manufacturing  district  where  more  than  6000  men  ar« 
cmploj'ed  in  the  fabrication  of  ornamental  glassware. 

Gaboon'9  a  river  in  Western  Africa,  falls  into  the  At- 
lantic near  the  equator.  In  1845  the  French  planted  a 
colony  here  on  account  of  the  ivory  with  which  the  vicinity 
abounds;  the  colony  was  broken  up  in  1871.  but  has  since 
been  re-established.  The  Gaboon  colony  has  several  in- 
teresting missions,  Roman  Catholic  and  Protestant. 

Ga'briel  [Heb.,  "mighty  one  of  God"],  the  name  of 
the  heavenly  being  who  communicated  j^rophetic  tidings  to 
Daniel,  and  foretold  in  later  times  the  birth  of  Je>us 
Christ  and  of  St.  John  the  Ba])tist.  Gabriel  in  .lewish. 
Christian,  and  Mohammedan  traditions  is  reckoned  as  one 
of  the  great  archangels. 

Gabriel  Chanuel,  between  Tierra  del  Fucgo  and 
Dawson's  Island,  is  25  miles  in  length,  and  in  breadth 
varies  from  half  a  mile  to  three  times  that  distance-  On 
the  S.  there  is  a  great  glacier  between  Mounts  Siirmicnto 
and  Buckland.  The  shores  are  abrupt  masses  of  slaty 
rock,  and  the  channel  is  subject  to  violent  whirlwinds, 

Gabriel,  St.,  Orders  of  (Roman  Catholic),  (1)  a  con- 
gregation of  lay  conventual  brethren  [convive iitt<^)  and  of 
non-conventual  gentlemen  {conjhicnttH)  at  Bologna.  They 
are  engaged  in  the  work  of  instruction.  (2)  The  "Broth- 
ers of  .'^t.  Gabriel"  in  France  were  founded  in  1835  by  the 
abbe  Deshaycs.  They  are  engaged  in  instructing  the 
young,  especially  in  rural  places,  chiefly  in  matters  of  doc- 
trine. 

Gabriel's  Creek,  tp.  of  Madison  co.,  N.C.  P.  1372. 
Gad  [Ilcb.,  "fortune"  or  "  troop"],  seventh  son  of  Ja-- 
cob  by  Zilpah,  and  founder  of  the  Israeliti.-^h  tribe  of  Gaff, 
which,  after  the  conquest  of  Canaan  under  Joshua,  settled 
E.  of  the  Jordan,  X.  of  Reuben,  and  S.  of  the  half-tribe  of 
Manasseh  :  but  we  subsequently  tind  the  Gadltes  far  to  the 
N.,  E.,  and  S.  of  their  prescribed  limits.  They  were  a  war- 
like, nomadic  people,  and  disa]ipear  after  the  time  of  Tig- 
lath-Pilcser  IV.,  who  carried  them  into  captivity  740  B.  c. — 
Gad,  the  "  king's  seer,"  a  prophet  who  was  a  personal  fol- 
lower of  David,  wrote  a  book  of  the  acts  of  David,  which 
is  not  extant,  and  of  which  we  have  no  account  except  i& 
1  Chron.  xxix.  29. 

Gad'ara  [not  to  be  mistaken  for  Gerara,  which  see], 
a  stronghold  of  Trans-Jordanic  Palestine,  on  a  hill  just  S. 
of  the  Hieromax,  about  8  miles  S.  E.  of  Lake  Tiberias.  It 
is  first  mentioned  by  Polybius  {Hint.,  v.  71),  who  relates 
its  capture  by  Antiochus  the  Great  (218  b.  c),  and  speaks 
of  it  as  "the  strongest  of  all  the  cities  in  that  part  of  the 
country."  Its  ruins,  called  by  the  Arabs  L'»\  KciHf  occupy 
a  space  about  two  miles  in  circumference.  The  ancient 
pavement  of  the  principal  street  is  described  by  Porter  as 
almost  perfect.  There  are  hut  baths  on  the  bank  of  the 
river  near  by.  The  present  inhabitants  occupy  old  tombs 
in  the  limestome  rock.  R.  D.  Hitchcock. 

Gade  (Niels  Wilrelm),  b.  Feb.  22,  1817,  at  Copenha- 
gen ;  received  a  musical  education,  and  in  1841  the  musical 
society  gave  him  a  prize  for  his  first  overture.  Echo  of 
Ossian.  His  first  symphony,  in  C  minor,  attracted  still 
greater  attention,  and  on  the  invitation  of  Mendelssohn  he 
went  in  184;i  to  Leipsic,  where,  with  a  few  interruptions,  he 
resided  till  1848  as  director  of  the  concerts  of  the  Gewand- 
haus.  On  his  return  to  Copenhagen,  in  1S48,  he  became 
director  of  the  musical  society,  and  developed  a  great  ac- 
tivity as  a  composer.  His  compositions  comprise  nearly  all 
the  difierent  forms  of  his  art,  but  he  has  been  most  success- 
ful in  a  kind  of  dramatic  composition  with  solo,  chorus,  and 
orchestra,  the  most  celebrated  of  which  are  Comnla,  The 
El/'Kiiifj'>i  Daiiffhter,  und  The  Cm^nders ;  he  has  written 
only  one  opera,  Mariotta.     His  earlier  overtures  and  sym- 
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jihonius  unfold  a  most  origiual  picture  of  the  Northi-rn  cha- 
nu'ter,  and  the  abovc-meutionod  dramatic  cnmposilioue,  of 
a  later  date.ronlain  many  exceedingly  inleres'ting;  and  even 
brilliant  descriptions.  He  is  strouger  than  ^UndelfSolin, 
l>ut  his  form  is  less  perfect;  he  is  clearer  than  ;^chumauu, 
but  bo  has  not  his  wealth  of  ideas. 

Gad-Fly.     See  Horsk-Flv. 

<«a(l'idie  [from  fhulnn,  one  of  the  genera],  a  family  of 
fisbi'S  uf  the  series  Telenslorai,  sub-class  Teleostei.  order 
Teleouephuli,  and  sub-urder  Anacanthini,  It  includes  the 
cod,  haddock,  hake,  etc.  The  old  family  Gadidw  is  in  the 
Siiiithsuntan  arrangement  divided  into  four — Ijregmaeerot- 
id;",   Kanii'fpitida\  Gadid:e,  Merlueilda.'.    (See  Ai'i'KNiiiX.) 

<«ailjfit(.'h,  town  of  Russia,  in  the  government  of  Pol- 
t:iv;t,  stands  at  the  confluence  of  the  Khoral  and  Psiol. 
Tobacco  is  extensively  cultivated  in  its  vicinity.     1*.  0874. 

(■ads'deilf  county  of  Florida,  bordering  on  (Jeorgia. 
Area.  ii.'iO  square  miles.  The  surface  is  undulating,  the 
soil  productive.  Toi>acco,  rice,  corn,  fruit,  and  cotton  are 
raised.  The  county  is  well  timl»ered,  and  is  traversed  by 
the  Jacksonville  Pensacola  and  .Mobile  K.  R.  The  navi- 
gable Appalachieola  River  flows  along  the  W.  border.  Cap. 
Quiiicy.      Pop.  'JSU2. 

<«adsdcnf  post-v.  and  tp.,  cap.  of  Etowah  co.,  Ala.,  120 
miles  N.  E.  of  Montgomery,  on  the  line  of  t!ie  East  Alaba- 
ma and  Cincinnati  R.  R.,  b'2  miles  W.  by  S.  of  Rome,  (Ja.,  on 
the  X.  bank  of  the  Coosa  River,  at  the  southern  terminus 
of  I,iKikout  Mountain,  in  the  midst  of  the  Coosa  coal-fields 
and  iron  deposit.  It  hus  S  steam-mills  engaged  in  cutting 
yellow-pine  lumber,  inexhaustible  forests  of  which  lie 
along  ttio  Coosa;  4  churches.  6  schools,  and  1  newspaper. 
Pop.  of  tp.  22U:i.  W.  M.  Meeks.  Ed.  **  Times." 

Gadsden  (Christopher),  an  American  statesman  and 
distinguished  patriot,  lieutenant-governor  of  South  Caro- 
lina, b.  in  Charleston,  S.  C,  in  1724 ;  educated  in  England, 
returning  to  Charleston  in  1741  ;  engaged  in  a  mercantile 
l)usiness,  in  which  he  was  largely  successful.  In  176j  he 
was  appointed  a  delegate  to  the  Congress  which  met  at 
New  York  in  October  to  ])etition  against  the  Stamp  Act; 
was  also  chosen  member  of  Congress  in  1774;  he  was 
among  the  earliest  advocates  of  republican  principles  and 
American  independence;  eolouel  ancl  brigadier-genera! 
of  South  (Vroliua  vols,  in  1775,  and  engaged  in  the  siege 
of  t.'harlestoii  in  177*);  during  the  siege  of  Charleston, 
while  lieutenant-governor  in  17^0,  he,  with  five  of  the 
council,  remained  within  the  lines  of  the  city;  several 
months  after  the  capitulation  ho  was  arrested  by  order  of 
Lorrl  Cornwallis  and  transported  to  St.  Augustine,  where  a 
parole  was  offered  him,  which  he  refused,  and  remained  in 
close  continenicut  for  forty-two  weeks.  In  1 7^2  ho  was 
chosen  governor  of  South  Carolina,  but  declined  the  office, 
continuing,  however,  his  exertions  for  the  good  of  his 
country,  both  in  the  assembly  and  council.  D.  Aug.  28, 
ISO.-,. 

Gadsden  f  Christopher  EnwARns).  D.  D.,  b.  at  Charles- 
ton. S.  C,  Nov.  2.'),  I  78;'),  a  grandson  of  Christopher  Gads- 
den ;  graduateil  at  Yale  18(14;  became  a  deacon  in  the 
Protestant  E]tiscopal  Church  1807;  a  presbyter  1810;  held 
rej'torsliii)s  in  IJcrkeley  and  in  Charleston,  S.  C. ;  was  con- 
secrated bishop  of  South  Carolina  1840;  \vas  editor  of  the 
(h.Hj.rl  MrHHrnffrr.  D.  at  Charleston,  S.  C,  June  24,  1852. 
Founder  of  the  Protestant  Episcopal  Society,  and  a  devoted 
friend  to  the  colored  race,  for  whom  ho  labored  much. 

<>adsden  (James),  an  American  statesmiin  and  soldier, 
b.  at  Cliarlcstiiu,  S.  C,  May  16,  1788;  graduated  from  Yale 
Cidlegc  iSUf'i,  antl  engaged  in  commensal  business  in 
Charleston  until  1812,  when  ho  was  a])pointed  second  lieu- 
tenant of  engineers  U.  S.  army  ;  sorvcii  iluring  the  war  with 
Great  liritain  (IS12-15);  as  aidu-de-eanip  to  (Jen.  Jackson 
1*^111,  with  whom  he  served  in  Florida  ;  ])romoteil  to  be  cap- 
tain 1818,  and  appointed  colonel  and  in^peclor-gencral 
I'.  S.  army  1H20,  but  was  not  confirmed  by  the  Senate; 
member  of  the  legislative  council  of  Florida  Territory 
ns2l),  and  ci»mmissioner  to  treat  for  the  removal  of  Sem- 
inole Iti'liutis  to  Southern  Florida;  U.  S.  minister  to  Mex- 
ico lsj;j,  and  negotiated  the  imrchase  of  Arizona,  which 
purchase  is  known  by  his  naino.  1).  at  Charleston.  S.  C, 
Dec.  2(1.  l8.'iS.  (J,  C.  Simmons. 

(■ads'deii  I'lir'chaHe,  a  name  given  to  that  part  of 
Ari/.ona  am!  of  New  .Mexiefi  whi<'h  lies  S.  of  the  river  Gila. 
This  region  was  purchased  from  Mexico  for  the  V.  S.  by 
(Jen.  James  Gadsden  by  convention  dated  Dec.  .*!0,  18511, 
the  U.  S.  paving  SI  t».(MKt,llti(t.  and  Mexico  giving  up  a  largo 
amount  (stated  at  from  $l.'»,tMMI. 000  to  $:jn,00(l,000)  in  claims 
for  Indian  depredations.  The  sale  viwr  vory  unpopular 
ill  iMexico,  where  it  was  a  principal  cause  of  Santa  Aria's 
banishment  as  a  traitor  (ISA6).  Area  of  Purohase,  ■15,6:!5 
BtpLir.*  miles. 

<>ad'\vall,  or  Gray  Duck  ( ChaulrlnHmut  Ktrrprru*),  a 
wild  diiek  of  Asia,  l''ur<»pe,  America,  and  North  Africa^   It 
V,.i..  II.     L'C 


is  very  quick,  and  hard  to  shoot,  but  is  highly  prized  for  the 
table.  It  inhabits  both  fresh  and  saline  marshes,  and  is  a 
bird  of  ]>assage. 

Gael'ic  Languac;e  and  Literature.  The  term 
Gaelic  (from  (Jadhtl,  "  wanderers,'"  a  c<uninon  name  of  the 
Irish  and  Highland  Scotch,  and  not  from  the  word  (Jallun, 
a  "Gaul")  or  (iadhelic,  in  a  wide  but  appropriate  sense,  is 
synonymous  with  the  Erse  or  north-western  group  of  Celtic 
tongues,  including  the  Irish,  the  Manx,  and  the  Highland 
Scotch.  Indeed,  the  three  may  be  regarded  as  dialects,  or 
rather  groups  of  dialects,  of  the  same  mother-tongue.  But 
the  name  is  more  commonly  limited  to  the  Celtic  language 
spoken  in  some  of  the  islands  and  in  parts  of  the  High- 
lands of  Scotland.  It  is  also  ])revalent  in  Capo  Breton  anil 
in  some  other  British  colonial  possessions.  The  Gaelic  dif- 
fers from  the  Irish  in  its  vocabulary,  retaining  words  which 
the  Irish  has  dropped,  and  dropping  words  which  the  Irish 
has  retained  ;  and  in  both  words  have  changed  their  jirimi- 
tivc  meanings;  new  idioms  have  arisen  in  each,  and  new 
grammatical  forms;  and  each  has  numerous  jieculiaritics 
of  pronunciation,  the  Irish  retaining  more  of  the  characters 
of  the  ancient  tongue.    The  use  of  Gaelic  is  fast  diminishing. 

The  Gaelie  literature  is  much  less  extensive  and  imjjortant 
than  the  Irish.  The  most  famous  work  in  the  language  is  the 
so-called  t^ssianic  poems,  of  which  Maepherson  professcfl  to 
give  the  world  a  translation.  It  is  now  generally  conceilcd 
that  though  Jlacphcrson  gave  them  form  and  connection, 
he  freely  used  old  materials,  both  traditional  and  manu- 
script; that  his  work  is  in  p.arts  of  great  antiquity,  and 
that  some  of  his  materials  may  fairly  be  considered  ()s- 
sianic.  But  (Jssian  (or  Oisin)  was  himself  an  Irishman, 
contemporary  with  Saint  Patrick,  and  there  arc  very  consid- 
erable Ossianic  remains  which  are  strictly  Irish.  Most  of 
the  extant  literature  is  either  poetical,  traditional,  or  re- 
ligious, and  the  last-mentioned  is  of  the  Protestant  period. 
Gaelic  versions  of  the  Bible  have  been  published  in  lf)90, 
17(J7-S7,  and  182(>,  besides  several  incomplete  versions. 
Some  of  the  published  Gaelic  literature  is  quite  recent,  and 
Canada  has  at  least  one  Gaelic  poet,  ISIr.  Evan  McColl  of 
Kingston,  Ont.  (See  ARMSTRosfj's  and  the  Highland  So- 
ciety's Dictionaries.  1820, 1828 ;  Stewart's  '//v/»(»(f/)-,  1801  ; 
liihliothcca  Scoto-Ceitica,  by  John  Reip,  Glasgow,  18:J2.) 

Gae'ta  [Lat.  Cajctn;  see  Virgil,  yEii.  vii.  1],  a  strongly 
fortified  sea-const  town  of  Soutliern  Italy,  in  the  province 
of  Caserta,  about  40  miles  N.  W.  of  Naples;  lat.  41°  'MY 
N.,  Ion.  13°  40'  E,  It  was  an  ancient  (Ireek  colony,  is 
most  picturesquely  situated  ou  a  steep  promontory  over- 
looking the  Bay  of  Gaeta,  was  a  favorite  resort  of  iho 
Roman  aristocracy — Cicero,  Augustus,  Tiberius.  Faustina, 
and  many  others  had  luxurious  villas  here — and  monu- 
ments of  this  period  still  exist,  as  the  tomb  of  Lucius 
Munatius  Planeus,  the  reputed  founder  of  Ly<jns.  and  that 
of  Semprouius  Atratinus.  The  famous  duodeeagonal  col- 
umn or  tower,  inscribed  with  the  (Jreek  and  Latin  names 
of  the  winds,  is  now  a  ruin.  Gacta  has  the  honor  of  being 
the  first  among  the  Italian  towns  to  form,  after  the  down- 
fall of  the  Roman  power,  an  indcjiendent  commuimi  gov- 
ernment, such  as  gave  birth  to  the  great  republics  of  (Jenoa, 
Venice,  and  Florence.  This  little  cmnnionwcalth  was  a 
republic  in  the  time  of  Charlemagne:  coined  money  and 
was  ruled  by  its  own  dukes  or  doges  until  12l'0.  It  sus- 
tained many  noteworthy  sieges  during  the  Middle  Ages, 
and  has  tlrawn  to  itself  the  interest  of  the  present  century 
as  the  retreat  of  Pius  IX.  in  l848-4il.  and  aw  the  last,  and 
indeed  only,  stronghold  that  made  a  spirited  resistance 
in  defence  of  the  ex-king  of  Naples.  It  was  during  this 
siege  that  ritlcd  cannon  were  first  used  as  battering-guns 
on  a  large  scale.  The  citadel  surrendered  to  (Jen.  CiaMini 
on  Feb.  13,  ISOI.  after  three  mouths'  defence.  Tlio  po])U- 
lation  of  the  town  in  1871-73  was  about  jOOO,  chiclty  oc- 
cupied iu  the  coasting-trade  and  in  fisheries. 

Ga'tu'lia  is  the  ancient  name  for  the  western  part  of 
the  desert  of  Sahara.  It  was  situated  S.  td"  Mauritania 
and  Numidiu,  and  inhabited  by  the  (Jietutians,  who  are 
supposed  to  ha\e  been  the  aboriginal  Berbers,  and  to  be 
represented  in  our  time  by  the  Tiiaricks.  The  Gu'tulians 
first  came  in  contact  with  tlie  Romans  iluring  the  war  with 
Jugurtha,  in  whose  army  they  served  as  light  cavalry. 
They  were  subdued  by  Lentiilns,  who  from  his  victory  over 
them  received  the  suruamc  of  (i.-tfufi'ciin. 

Gatr,  in  a  sailing  vessel,  is  the  spar  to  which  is  bent 
tho  upper  edge  or  head  of  a  fore-and-aft  sail.  Gaff  is  also 
the  lever,  often  hookeil  or  barbed,  with  which  fishermen 
handle  large  fishes  ;  also  the  artificial  spur  of  stocl  or  other 
metal  worn  by  game-cocks  in  matches. 

Gage,  county  of  Nebraska,  bonlering  on  Kansas.  Area. 
801  square  miles.  Tho  soil  is  good,  especially  along  the 
streams.  The  pasturage  is  excullont.  Grain  is  the  staple 
product.  Tho  snuthorn  part  of  tho  county  is  oooupiod  by 
tho  Otuo  rcservutioD.     Cap.  Bcatrioo.     Pop.  3359. 
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Gage  (Frances  Dana),  b.  at  Marietta,  0.,  Oct.  12,1808, 
daughter  of  a  Mr.  Joseph  Barker  and  wife  of  J.  L.  Uage ; 
became  early  distinguished  as  a  temperance  orator  and  an 
agitator  upon  slavery  and  woman's  rights ;  removed  in 
1853  to  St.  Louis,  where  she  suffered  much  from  her  pecu- 
liar opinions  and  acts;  became  an  editor  in  Ohio :  served 
without  pav  in  the  care  of  sicii  and  wounded  soldiers  1861- 
65.  and  also  in.stvucted  the  freedmen.  Disabled  in  1807  by 
ill-health,  she  ceased  her  active  and  very  useful  labors. 
Author  of  a  volume  of  clover  Poems,  Elate  Mugoon,  a  tale, 
and  of  the  widely  known  and  admirable  pieces  for  the 
young  signed  "Aunt  Fanny." 

Gage  (Thomas),  the  last  governor  of  Massachusetts 
appointed  by  the  king,  and  commander-in-chief  of  the 
British  force  in  America,  b.  in  England,  a  son  of  Viscount 
Gage;  was  appointed  governor  of  Montreal  in  1700,  and 
on  the  departure  of  Gen.  Amheist  succeeded  him  as  com- 
mander-in-chief of  the  British  forces  in  America.  Being 
considered  the  most  suitable  person  to  execute  the  tyran- 
nical laws  of  Parliament  intended  to  subdue  the  rebellious 
spirit  manifested  in  Massachusetts,  he  was  appointed  gov- 
ernor in  that  province,  and  arrived  in  Boston  May  17, 
1774.  Several  regiments  soon  followed  him.  the  repair  of 
fortifications  on  Boston  Neck  was  begun,  the  powder  in 
Charlestown  arsenal  was  seized,  and  det.aehments  sent  out  to 
Salem  and  Concord  to  take  possession  of  stores,  which  led 
to  the  b.attle  of  Lexington.  In  May,  1775,  the  provincial 
congress  of  Massachusetts  declared  Gen.  Gage  unworthy 
of  obedience,  and  the  exercise  of  his  functions  was  hence- 
forth confined  to  Boston.  In  June  he  issued  a  procla- 
mation offering  pardon  to  all  rebels  excepting  Samuel 
Adams  and  John  Hancock,  and  established  martial  law. 
The  battle  of  Bunker  Hill  occurred  a  few  days  later,  after 
which  tiage  was  relieved  by  Sir  William  Howe,  and  re- 
turned to  England  the  following  October,  where  he  d.  Apr. 
2,  1787.  Geo.  C.  Simmo.vs. 

Gagetown,  post-v.,  cap.  of  Queen's  co..  New  Bruns- 
wick, on  the  W.  bank  of  the  river  St.  John,  30  miles  below 
Fredericton,  with  which  it  is  connected  by  daily  steamboats 
in  the  season  of  navigation.  Pop.  of  v.  about  300 ;  of  sub- 
district,  1282. 

Gail  (Jean  Baptiste),  a  learned  Hellenist,  was  b.  at 
Paris  in  1755;  appointed  assistant  to  Vauvilliers  in  the 
chair  of  Greek  in  the  College  of  France  1791 ;  became  tit- 
ular professor  1792;  curator  of  the  Greek  and  Latin  MSS. 
in  the  Imperial  Library  and  member  of  the  Institute  of 
France  in  ISOy.  He  aided  greatly  in  restoring  the  study 
of  Greek  in  France,  and  published  a  large  number  of  works 
illustrating  the  classic  Greek  authors,  but  his  writings  arc 
not  held  in  high  estimation.  His  principal  works  are — 
Theocritus,  with  translation,  1792  ;  Anacreon,  1793  ;  Homer, 
1801,  7  vols.;  Xeimphon,  1797-1815,  10  vols.  4to ;  Thu- 
ci/didea,  1807,  1 0  vols.  8vo ;  and  a  collection  of  philological 
essays  and  memoirs  entitled  Le  Philuloijttc,  24  vols.  8vo. 
D.  1829.  H.  Drisler. 

Gail  (Jean  Francois),  son  of  the  preceding,  was  b.  in 
Paris  in  1795  ;  was  for  a  time  assistant  to  his  father  in  the 
College  of  France.  Published  in  1821  On  the  Xainrc  of  the 
Bacchm-  Worship  in  Greeec;  in  1825  an  edition  of  the  Peri- 
plus  of  Scylax  ;  an  edition  of  the  Geof/raphi  Grfpci  Miuorcs, 
of  which  3  vols,  appeared  1826-31 ;  and,  in  conjunction 
with  Longucville,  a  translation  of  Matthiaj's  Greek  gram- 
mar, 4  vols.     D.  1S45.  IL  DitisLER. 

Gaillac,  town  of  France,  in  the  department  of  Tarn, 
the  centre  of  a  rich  wine-district.      Pop.  7834. 

Gaillard  (Edwin),  M.  D.,  b.  in  Pineville,  St.  Stephen's 
parish,  Charleston  district,  S.  C,  Mar.  13,  1796;  graduated 
in  New  York  1819;  was  prominent  in  his  district  as  phy- 
sician and  surgeon.  D.  Oct.  11,  1834,  from  the  effects  of 
a  large  and  laborious  practice,  at  the  early  age  of  thirty- 
seven.  He  was  the  father  of  the  distinguished  professor, 
editor,  etc.,  now  of  Louisville,  Ky.,  of  this  name. 

Pail  F.  Eve. 
Gaillard  (Edwin  Samuel),  A.  M..  M.  D.,  LL.D.,  b.  in 
Charleston  district,  S.  C,  Jan.  16,  1827.  Took  his  literary 
degree  1845  at  Columbia,  S.  C. ;  received  first  honors  in 
South  Carolina  Medical  College  1854 ;  went  to  Europe 
1860  ;  returning  thence,  settled  in  New  York  City.  In  June 
of  that  year  he  was  awarded  the  "  Fiske  Fund  Prize"  for 
his  essay  on  ozone.  During  the  war  of  1861-65  he  filled 
every  position  in  the  Confederate  army  from  assistant 
surgeon  of  a  regiment  to  that  of  medical  director  of  army 
and  inspector  of  hospitals.  He  established  the  Richmond 
and  Loiiisrilte  Medical  Journal  1866  ;  was  elected  professor 
in  the  Medical  College  of  Virginia  1867  ;  and  received  the 
prize  for  an  essay  on  diphtheria  1867.  Removed  to  Louis- 
ville, Ky.,  with  his  journal,  by  the  unanimous  request  of 
the  Medical  Society  of  that  State,  1868,  and  is  now  profes- 
sor of  the  principles  and  practice  of  medicine  in  the  Louis- 
ville Medical  College.     In  1873  the  University  of  North 


Carolina  conferred  upon  him  the  title  of  LL.D.  When  it 
is  known  that  Dr.  Gaillard  lost  his  right  hand  at  the  battle 
of  Seven  Pines,  near  Richmond,  Va.,  1862,  and  now  edits 
the  largest  and  most  successful  monthly  medical  journal  in 
the  U.  S..  and  has  just  commenced  another,  called  the  Ameri- 
can Medical  Weekltj,  none  can  deny  him  energy  of  the  first 
order.  His  great  capacity  for  labor  has  placed  him  in  the 
front  rank  of  his  profession.  Paul  F.  Eve. 

Gaillard  (John),  b.  in  St.  Stephen's,  S.  C,  was  U.  S. 
Senator  1804-26,  and  often  acting  president  of  the  Senate. 
D.  at  Washington,  D.  C,  Feb.  20,  1S26. 

Gaillard  (Peteu  Cordes),  M.  D.,  son  of  Peter  G,  Gail- 
lard.  b.  Aug.  29,  1815  ;  succeeded  Dr.  S.  H.  Dickson  in 
1858  as  professor  of  medicine  in  South  Carolina  Medical 
College ;  was  also  assistant  editor  of  the  Charleston  Medi- 
cal Journal  and  president  of  the  South  Carolina  Medical 
Society  ;  was  distinguished  for  attention  to  hygiene  and 
sanitary  science  ;  believed  that  yellow  fever  was  imported, 
and  in  a  modified  way  contagious ;  and  to  the  last  was 
wholly  devoted  to  his  duties  as  an  instructor  and  phy- 
sician.    D.  Jan.  14,  1.S59.  Paul  F.  Eve. 

Gaillardet  (TniioDoRE  Frederic),  an  author  and 
dramatic  writer,  b.  in  Paris  in  1805,  was  at  first  known 
through  the  celebrated  drama  La  Tour  du  Xeale,  perform- 
ed in  Paris  for  the  first  time  in  1832,  and  the  authorship 
of  which  ho  claimed  against  Alexandre  Dumas  ph-e.  After 
this  he  came  to  New  Y'ork,  and  founded  the  Franco-.\mer- 
ican  paper  Le  Courrier  des  Flats-  I'nis,  of  which  he  is  still 
the  Paris  correspondent.  He  is  the  author  of  the  Memoires 
du  Chevalier  d'Eon  and  of  the  Professions  defui  et  consi- 
derations sur  le  syateme  Republicaiti  des  Etats-Unis. 

Feli.x  .\ucaigne. 
Gaines,  tp.  of  Genesee  co.,  Mich.,  on  the  Detroit  and 
Milwaukee  R.  R.     Pop.  1316. 

Gaines,  tp.  of  Kent  co.,  Mich.     Pop.  1205. 
Gaines,  post-v.  and  tp.  of  Orleans  co.,  N.  Y'.,  on  the 
Erie  Canal.     Pop.  of  v.  250;  of  tp.  2196. 

Gaines,  post-tp.  of  Tioga  co.,  Pa.  Pop.  440. 
Gaines  (Edmund  Pendleton),  an  American  general,  b. 
in  Culpeper  co..  Va.,  Mar.  20, 1777  ;  appointed  second  lieu- 
tenant 6th  U.  S.  Infantry  Jan.,  1799,  and  first  lieutenant 
Feb.,  1802;  U.  S.  collector  of  the  port  of  Mobile.  Ala.,  1805; 
captain  1807;  major  and  lieutenant-colonel  1812;  colonel 
181 3;  appointed  adjutant-generalt  rank  ofcolonel)  1813,  and 
brigadier-general  U.  S.  A.  1814  ;  for  gallant  conduct  in  the 
defence  of  Fort  Erie,  Aug.,  1814,  where  he  was  severely 
wounded,  he  was  brcvetted  major-general,  and  received 
the  thanks  of  Congress  and  a  gold  medal ;  similar  testi- 
monials were  made  lo  him  by  the  States  of  Virginia,  Ten- 
nessee, and.  New  York.  In  1816  he  was  appointed  one  of 
the  commissioners  to  run  the  boundary  with  Creek  Indians ; 
engaged  against  Creek  and  Seminole  Indians  in  command 
of  Southern  military  district,  when  transferred  to  conimand 
of  Western  division  ;  wounded  by  Seminole  Indians  in 
Florida  1836.     D.  at  New  Orleans  June  6,  1849. 

Gaines  (John  P.),  an  American  soldier  and  legislator, 
b.  in  Kentucky  ;  served  in  the  war  with  Mexico  as  major 
in  the  Kentucky  Volunteer  Cavalry  ;  captured  at  Incar- 
nacion  Jan.,  1847;  volunteer  aide  to  Gen.  Scott,  and  dis- 
tinguished at  Molino  del  Key  ;  M.  C.  from  Kentucky  1847- 
49  ;  governor  of  Oregon  Territory  1850-53.  D.  in  Oregon 
]353_  G.  C.  Simmons. 

Gaines  (Mvra  Clabk),  wife  of  Gen.  E.  P.  Gaines  and 
daughter  of  Daniel  Clark,  a  citizen  of  New  Orleans  of  Irish 
birth,  who  (according  to  testimony  brought  out  by  the  fa- 
mous lawsuit  in  which  the  daughter  was  long  involved) 
in  1803  priv.ately  married  Zulime  des  Granges,  a  French- 
woman, the  reputed  wife  of  one  Des  Granges,  who,  it  is 
alleged,  had  a  wife  living  at  the  time  of  his  marriage  to 
Zuli'me.  Mvra,  the  second  child  of  Mr.  Clark  by  this 
woman,  was"  b.  in  New  Orleans  in  1805,  and  was  educated 
principallv  in  Philadelphia,  where  she  lived  as  Myra  Davis, 
Clark  and  Zulime  having  separated,  and  the  latter  having 
m.arricd  a  third  time.  Clark  d.  in  1813,  and  the  daughter 
in  1832  was  m.arried  to  AV.  W.  Whitney,  then  a  resident  of 
New  Y'ork.  Shortly  afterwards  Mr.  Whitney  and  his  wife 
received  notice  from  Mr.  Davis,  with  whom  Myra  had  been 
brought  up,  information  of  the  fact  that  she  was  the  Icgiti- 
m;ite  daughter  of  Clark,  and  that  not  long  before  his  death 
he  had  by  will  given  his  large  estate  entirely  to  her.  After 
Mr.  Whitney's  death  hi?  widow  married  Gen.  Gaines  in 
1839.  The  missing  will  was  never  produced,  but  its  pre- 
vious existence  was  sustained  (1856)  by  the  testimony  of 
persons,  some  of  whom  professed  to  have  seen  it,  and 
others  to  have  heard  Clark  acknowledge  its  existence  and 
his  daughter's  legitimacy.  To  prove  her  legitimacy  was 
now  necessary,  since  by  the  laws  of  Louisiana  the  child  of 
an  adulterous  union  could  not  inherit  even  by  will  of  the 
parent.     The  U.  S.   Supreme   Court  finally  decided    this 
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point  in  her  favor,  after  many  years  of  litigation  in  the 
Slate  and  U.S.  courts.  She  next  (185ri-67)  successfully 
uiaiiitaincd  au  aetiun  in  equity  before  the  L*.  S.  Supreme 
Court  to  recover  her  property,  most  of  which  was  in  New 
Orleans,  and  had  been  dis^poscd  of  according  to  a  will  by 
which  in  ISIl  Clark  had  devised  his  estate  to  his  mother. 
In  IS74,  Mr.",  (laiues  hud  already  recovered  jiossession  of 
sevtTiil  million  dollars'  worth  of  this  pruporly,  and  many 
minor  suits  for  the  recovery  of  the  remainder  were  tjoing 
on.  The  total  value  of  the  property  before  the  war  was 
?onie  $30,un»,000. 

Gainesboro',  tp.  of  Independence  co.,  Ark.     P.  618. 

Gainesboro',  post-tp.  of  Frederick  co.,  Va.    P.  2422. 

Gainesboro,  pos(-v.,  cap.  of  Jackson  co.,  Tenn.,  on 
the  Cpper  Cuinlitrland  Kiver,  80  miles  \.  E.  of  Nashville. 
It  has  a  newspujier,  a  .Masonic  hall,  the  lower  part  of  which 
is  used  for  a  school-house.  2  hotels,  and  a  number  of  stores 
and  shops.     Pop.  about  :{U0.  Wm.  \V.  IJakkr, 

En.  AM)  PtB.  "Jackson  Coi  ntv  News." 

Ciaines's  .Mill,  The  wound  received  by  (ien.  John- 
ston at  the  battle  of  Fair  Oaks  proving  severe,  (Jen.  U.  E. 
Lee  shortly  after  succee<led  him  in  chief  command  of  the 
Confederate  army.  Following  out  the  plan  of  his  prede- 
cessor, which  now  met  with  less  opposition,  of  concentrat- 
ing an  army  about  Richmond  of  sufficient  strength  to  bear 
down  upon  that  portion  of  the  enemy  upon  the  N.  side  of 
the  river,  crushing  it  or  destroying  its  communications 
with  the  York  Kiver,  Lee  by  the  latter  part  of  June,  18(52, 
found  himself  at  the  head  of  an  effective  army  of  not  far 
from  100,000  men,  drawn  from  along  the  coast  ami  through- 
out Virginia;  including  the  corpsof  Jackson/Jj.OOl)  strong, 
which,  under  cover  of  an  ostentatious  movement  of  troops 
from  Richmond,  designed  to  convey  the  idea  that  Jack- 
son was  being  reinforced  in  the  Shenandoah  \'atlcy,  had 
been  withdrawn  therefrom  with  such  rapidity  and  secresy 
that  neither  McCleilau  nor  the  Union  commanders  in  the 
^"alley  were  fully  aware  of  Jackson's  movement  until  he 
reached  Fredericshall  about  June  22  or  211.  Meantime, 
McClellan  had  been  consiclcrably  reinforced,  the  rolls  of 
his  army  on  June  26  showing  a  total  of  l.>6,;iI8,  with 
11 J, 102  "present  for  duty.''  Eleven  bridges  had  been  con- 
structed across  the  Chiekahominy,  seven  of  them  available 
for  all  service.  The  bulk  of  the  army  had  been  trans- 
ferred to  the  right  (S.)  bank  of  the  river,  where  its  position 
had  been  strengthened  by  intreuchments  ;  leaving  Porter's 
corps,  numbering  27.000,  alone  remaining  on  the  left  (N.) 
bank  I  June  24).  During  all  tliis  lime  McClellan  had  been 
in  constant  communication  with  Washington,  continuing 
his  demands  for  reinforcements,  and  repo-ting  his  daily 
expectation  of  advancing  to  attack  the  enemy.  On  the 
2^tth  he  reported  his  bridges  and  intreuchments  complete, 
and  ordered  an  advance  of  the  picket-line  on  the  left,  pre- 
paratory to  a  general  forward  movement,  \vhieh  he  appears 
to  have  determinoil  upon  for  the  next  day;  the  advance 
of  this  day  being,  he  says,  *'  to  ascertain  the  nature  of  the 
ground  and  to  place  Ileintzelman  and  Sumner  in  position 
to  support  the  attack  intended  to  be  made  by  Franklin  on 
the  2tilh  and  27tli.'"  At  5  r.  m.  he  tclegrapherl.  "The  af- 
fair is  over,  and  we  Iiavo  gained  our  point  fully  ;"  but  at 
0.15  p.  M.  ho  sent  another  desjiateh  to  the  etTeet  that  Beau- 
regard had  arrived  at  Richmond  in  strong  force  ;  that 
Jackson's  advance  was  at  Hanover  Court-house ;  that  the 
Confederate  army  now  numbered  200,000  men;  and  that 
he  should  probably  be  attaekerl  to-morrow  (2iWh).  Fore- 
f'badowing  a  disaster,  ho  expressed  his  determination  to 
"die  with  his  army,"  and  sought  to  throw  the  responsibil- 
ity off  his  shoublers  nntl  place  it  "where  it  belongs."  In 
truth,  the  whole  force  of  Ja''kson  had  reached  Hanover 
Court  house,  but  IJeauregard  was  not,  and  had  not  been, 
near  Rlchinon<l.  being,  in  fact,  in  Alabama;  while  tiie  Con- 
federate army  at  the  highest  estimation  not  only  did  not 
ixcced  hi«  own,  but,  on  the  contrary,  ho  was  at  all  times 
slightly  superior  in  force.  The  long'-contemplated  attack, 
howeviT,  was  tiestined  to  remain  unaccomplished  by  Mc- 
Clellan, for  Lee,  having  now  completed  his  preparations, 
himself  struck  the  first  blow. on  the  afternoon  of  the  20th. 
(See  .MKriiASicsviM.K.)  lleing  now  fully  aware  of  the 
presence  of  Jackson,  ami  correctly  interpreting  tiie  nature 
of  Lee's  plan  to  be  the  laying  hobi  of  his  e.unmunications. 
and  still  overe^tinmfing  the  enemy's  strength,  McClellan 
determined  on  the  niglit  of  the  20th  to  transfer  his  base  to 
the  James  River — a  change  he  hacl.  in<leed,  contcm]>tated 
for  some  time,  an<l  one  which  he  had  been  free  to  make  at 
any  time  since  the  destruction  of  the  iron  clad  .Merrimack 
in  May,  and  which  was  moreover  his  obvious  base  of  ap- 
proach to  Richmond,  for  by  it  alone  could  the  en-operation 
of  the  navy  be  securecl ;  but,  with  his  natural  hesitancy 
where  an  alternative  presrnlerl  il«elf,  he  delayed  doing 
from  choice  whal  be  now  felt  conipeII<Ml  (o  do.  The  ijuar- 
ter- master    at    tin-    White    Hou-'c   wjm    ord'-rrd    to    run    the 


I  trains,  loaded  with  provisions  and  ammunition,  to  the  last 
'  moment,  to  load  the  wagons  to  their  utmost  with  subsist- 
ence and  send  to  Savage  Station,  destroying  what  could 
not  be  removed,  and  to  throw  all  the  supplies  up  the  James 
River  and  establish  d6p6ts  there  as  soon  as  possible.  This 
was  accomplished,  b'.it  only  by  the  destruction  of  vast  quan- 
tities of  stores.  The  position  of  Porter's  corps  on  Beaver 
Dam  Creek  being  too  fur  in  advance  to  attempt  io  retain, 
,  it  was  withdrawn  at  2  a.  m.  (27th)  to  a  position  stretching 
around  the  bridges  and  within  .supporting  distance  of  the 
main  army.  The  greater  part  of  the  trains  and  heavy 
guns  were  removed  to  the  right  bank  during  the  night. 
Fearing  that  the  immediate  witlidrawal  of  Porter's  corps 
to  the  right  bank  would  expose  its  rear  to  danger,  and  to 
gain  time  to  make  arrangements  for  the  proposed  change 
of  base,  McClellan  determined  to  resist  Jackson  with  this 
corps  in  its  new  position.  This  position  was  well  selected 
on  a  range  of  heights  between  Cold  Harbor  and  the  Chieka- 
hominy. The  new  jiosition  was  about  the  arc  of  a  circle, 
covering  the  ajiproaches  to  the  bridges  which  connected  the 
right  wing  with  the  troops  on  the  opposite  side  of  the  river. 
Jlorcll's  division  held  the  left  (*^  the  line  in  a  strip  of 
woods  on  the  left  bank  of  the  (laines's  Mill  stream,  rest- 
ing its  left  flank  on  the  descent  to  the  Chiekahominy,  which 
was  swept  by  the  artillery  on  both  sides  of  the  river:  the 
right  of  the  line  was  held  by  Sykcs's  division,  partly  in 
woods  and  partly  in  open  ground,  reaching  toward  the 
rear  of  Cold  Harl>or.  Each  brigade  had  in  reserve  two  of 
its  own  regiments.  McCall's  division  was  formed  in  second 
line.  The  cavalry,  under  Gen.  P.  St.  George  Cooke,  was 
posted  behind  a  hill  in  rear,  to  aid  in  watching  the  left 
flank  and  defending  the  slope  to  the  river.  The  withdrawal 
of  the  Union  army  had  been  quickly  discovered  by  the  Con- 
federates, who  were  soon  in  pursuit,  a  slight  encounter  tak- 
ing place  about  noon  at  Gaines's  Mill;  but  it  was  2  v.  m. 
'oefore  the  division  of  A.  P.  Hill,  which  had  been  awaiting 
the  arrival  of  Jackson,  advanced  alone  to  the  attack  in  the 
direction  of  Cold  Harbor,  but  was  firmly  met  by  Sykes's 
division  and  repulsed  with  heavy  loss;  to  relieve  Hill,  Lee 
ordered  Longstreet  to  make  a  feint  on  the  Union  left,  but 
upon  examination  that  oflicer,  deeming  a  feint  to  be  use- 
less, determined  upon  an  attack  in  force.  Jackson,  liowever, 
arriving  on  the  Union  right  while  dispositions  to  this  en<l 
were  being  made,  while  D.  H.  Hill  had  made  considerable 
advance  in  this  direction,  a  general  attack  was  now  made 
along  the  whole  line.  IJy  3  p.  M.  the  engagement  became 
so  severe  that  the  entire  second  line  and  reserves  were 
moved  forward  to  sustain  the  first  against  repeated  and 
desperate  assaults  along  the  entire  Union  front.  Porter 
had  already  sent  back  ftir  reinforcements,  but  owing  to  de- 
lays it  was  not  till  'S.'M)  v.  m.  that  Slocum's  division,  which 
had  been  held  in  readiness,  reached  the  field,  increasing 
Porter's  strength  to  about  S.'ijOOO,  now  contending  against 
double  that  number.  So  severely  was  Porter's  line  pressed 
that  he  was  compelled  to  divide  Slocum's  division,  and  send 
parts  of  it.  even  single  regiments,  (o  the  points  most  threat- 
ened. At  5  p.  M.  Porter  rejiorted  his  situation  as  critical, 
and  French's  and  Meagher's  brigades  were  sent  to  his  sup- 
port. On  the  right  the  division  of  Sykes.  with  (Jriffin's 
brigade,  reinforced  by  llartlett's  brigade  of  Slocum's  di- 
vision, held  its  ground  lirmly,  repulsing  all  attacks  ;  on 
the  left  a  stubborn  resistance  liad  also  been  made,  but  its 
lines  were  finally  broken.  This  of  itself  need  not  ha\e 
caused  disaster,  for  at  this  juncture  Porter  called  info  nr- 
tion  all  his  artillery,  under  cover  cd"  wliitdi  lie  was  with- 
drawing his  men  and  effectively  cheeking  the  enemy's  ad 
vance,  when  Gen.  Cooko,  with  the  cavalry,  attempted  to 
charge  the  right  flank  of  the  C()nfederates  on  the  lefl. 
as  yet  still  within  the  woods.  This  charge  was  met  by  n 
withering  fire,  under  wliiidi  the  horses,  becoming  unman 
ageabic,  wheeled  about  and  dashed  up  the  crest  among  tin- 
gunners,  leading  them  to  suppose  the  charge  was  being  made 
by  the  enemy  ;  and  being  without  support,  the  batteries  were 
hastily  withdrawn,  overrunning  the  retreating  infantry,  and 
causing  the  utmost  disorder.  An  impetuous  charge  now 
made  by  the  Cnnfederafes  carried  the  crest,  capturing  I  I 
guns  and  drivijig  the  Union  left  to  the  Chiekahominy:  the 
key-point  of  the  line  being  thus  carried,  the  right,  which 
up  to  tliiy  lime  had  held  its  ground  against  F.well's  and 
I>.  H.  Hill's  divisions,  was  compelled  to  rt'treat,  a'Iding  to 
the  general  confusion.  .\t  this  critical  moment  the  brig 
ades  of  French  and  Meagher  arrived  upon  the  licbl,  and, 
pushing  through  the  stragglers,  advanced  rapidly  to  the 
front;  encouraged  by  their  presence,  the  retreating  troops 
were  rallied  behind  these  fresh  briga'lcs,  and  advanced 
ready  to  meet  another  attack.  But  it  was  now  dark,  and 
though  the  reinforcement  was  slight  intlced.  yet  the  severe 
handling  received  by  the  Confederates,  atlded  to  the  know 
Ic'lgi'  of  the  arrival  of  fresh  tronp-*  to  the  enemy,  pre 
vented  Lrp  from  fidlowing  up  hi^  advantage.  During  the 
night  thf*  UiiiMii  army  w:i-  withdrawn   to  (he  right    bank. 
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the  rear  guard  of  regulars  crossing  at  6  A.  M- .(2Sth),  de- 
stroring  the  bridge  behind  them.    Durmg  all  this  day  Me- 
Clellan  had  remained  with  the  bulk  ol  h.s  army  "pon  'he 
S  side  of  the  Chickahominy.  confronted  by  but  2d,00()  Con- 
federates, who,  under  Magruder.  taking  advantage  of  the 
nature  of  the  ground,  had  kept  up  a  great  show  and  noisy 
demonstr-ation,  first  at  one  point,  then  at  another   deceiv- 
iuo-  McClellan  .and  his  division  commanders,  who  believed 
th?y  were  confronted  by  a  superior  force,  and  their  lines 
were  maintained  in  readiness  to  resist  an  attack  during 
the  entire  time  that  the  disastrous  action  was  occurring  on 
the  opposite  bank ;  which,  as  may  be  supposed,  the  Con- 
federate commander  was  careful  to  avoid,  no  serious  hght- 
in.'  oeeurrin.'  on  this  side  of  the  river.     As  has  been  seen, 
onlv  one  division  and  two  brigades  were  sent  to  Porter's 
.assistance,  and  of  these  only  the  division  seasonably ;  so 
that  it  happened  that  Porter  with  35,000  men  was  contend- 
in"  ao-ainst  a  force  double  his  own  in  numbers,  while  2o,000 
men  on  the  S.  side  held  in  cheek  a  force  more  than  double 
this  number.     "Had  Porter  been  withdrawn  on  the  night 
of  the  2Gth,  our  army  would  have  been  concenlraied  on  the 
ri"ht  bank,  while  two  corps  at  least  of  the  enemy's  force 
were  on   the   li-ft  bank.     Whatever  course  we  then  took, 
whether  to  strike  at  Richmond  and  the  portion  of  the  ene- 
my on  the  right  bank,  or  move  at  once  for  the  James,  we 
would  have  had  a  concentrated  army,  and  a  fair  chance  of  a 
brilliant  result  in  the  first  place  ;  and  in  the  second,  if  we 
accomplished  nothing,  we  would  have  been  in  the  same 
case  on  the  morning  of  the  27th  as  we  were  on  that  of  the 
28th.  mhiiis  a  lost  battle  and  a  compulsory  retreat;  or  had 
The  fortified  lines  (thrown  up  exprcsali/  for  the  object)  been 
held  by  20,000  men,  as  they  could  have  been,  we  could  have 
fought  on  the  other  side  wUh  SCI,000  men  instead  of  27,000  ; 
or,  finally,  had  the  lines  been  abandoned  with  our  hold  on 
the  right'  bank  of  the  Chickahominy,  we  might  have  fought 
and  crushed  the  enemy  on  the  left  bank,  reopened  our  com- 
munications, and  then  returned  and  taken  Richmond.     As 
it  was.   the  enemv   fought  with  his   ichole  force  (except 
enough  left  before  "our  lines  to  keep  up  an  appearance),  and 
we  fought  with  27.000  men,  losing  the  battle  and  9000  men. 
By  this'defeat  we  were  driven  from  our  position  and  our  ad- 
vance of  eonquest«turned  into  a  retreat  for  safety."    (Bar- 
nard, Report  on  Peninsular  Camp„;./n.)    Says  Gen.  Magru- 
der. commanding  the  Confederate  forces  on  the  right  bank 
(if  the  Chickahominy :  "  I  considered  the  situation  of  our  ar- 
mv  as  extremely  critical  .and  perilous.   The  larger  part  of  it 
was  on  the  opposite  side  of  the  Chickahominy,  the  bridges 
had  all  been  destroyed,  but  one  was  rebuilt,  and  there  were 
hut  25,000  men  between  his  (McClellan's)  army  of  100,000 
men   and   Richmond.     Had   McClellan   massed  his  whole 
force   in  column,  and  advanced  it  against  any  point   of 
our  line  of  battle,  ...  its  momentum  would  have  ensured 
him  success  and  the  occupation  of  our  works  about  Rich- 
mond;  and  consequently  the  city  might  have  been  his  re- 
ward."   The  battle  of  June  27  was  fought  on  the  same  ground 
where  occurred  the  battle  of  Cold  Harbor  (June  3,  1864), 
but  is  familiarly  known  as  the  battle  of  Gaines's  Mill ;  Lee 
calls  it  the  battle  of  the  Chickahominy.     No  official  report 
of  the  aggregate  loss  on  either  side  was  made,  but  from  the 
reports  of  division  commanders  the  Union  loss  is  estimated 
at  upwards  of  6000  (of  which  2000  were  taken  prisoners) 
and  22  guns ;  the  Confederate  loss  exceeded  9000  in  killed 
and  wounded. 

Gainestown,  post-tp.  of  Clarke  co.,  Ala.     Pop.  2409. 

Gainesville,  post-v.  and  tp.  of  Sumter  co.,  Ala.,  on 

the  right  bank  of  the  Tombigbee.    It  is  the  N.  E.  terminus 

of  a  branch  of  the  Mobile  and  Ohio  R.  R.,  .and  has  one 

national  bank  and  an  active  trade.     Pop.  of  tp.  3916. 

Gainesville,  post-v.,  cap.  of  Greene  co.,  Ark.,  73  miles 
N.  bv  W.  of  Memphis. 

Gainesville,  post-v.,  cap.  of  Alachua  co.,  Fla.,  on  the 
Florida  R.  R.,  98  miles  S.  W.  of  Fernandina.  It  has  a  large 
trade,  a  productive  soil,  and  a  fine  climate.  There  are  3 
academies,  and  1  weekly  newspaper.  The  surrounding  sce- 
nerv  is  fine. 

Gainesville,  post-v.,  cap.  of  Hall  co.,  Ga..  53  miles 

N  E   of  Atlanta,  the  capital  of  the  State,  on  the  Atlanta  and 

Richmond  Air-line  R.  U.     It  has  2  banks,  2  newspapers,  4 

churches,    a   college,    car-shops,    machine-shops,    mdls,    4 

hotels,  and  60  stores.     It  is  situated  on  the  summit  of  the 

Chatt.ahoocbee  ridge,  that  divides  the  waters  of  the  Atlantic 

and  Gulf.     It  has  a  number  of  fine  springs— chalybeate, 

limestone,  and  freestone— and  is  therefore  a  very  popular 

health-resort.    Pop.  472.       M.  van  Estes,  Ed.  "Eagle." 

Gainesville,  post-v.  of  Hancock  co..  Miss.     Pop.  71. 

Gainesville,  post-v.,  cap.  of  Ozark  co..  Mo. 

Gainesville,  post-v.  and  tp.  of  Wyoming  co.,  N.  Y., 

contains  a  female  seminary  and  has  manufactures  of  cheese, 

furniture,  etc.    Building-stone  is  (luarried  in  the  township. 

Pop.  of  v.  114;  of  tp.  1612. 


Gainesville,  post-v.,  cap.  of  Cooke  co.,  Tex.,  8  miles 
S.  of  Red  River.  It  has  a  bank,  a  printing-office,  3  hotels, 
2  institutions  of  learning.  Masonic,  Odd  Fellows,  and 
Good"  Templars  lodges,  2  churches,  fair-grounds.  2  mills, 
saddle  and  furniture  factories,  and  3  railroads  chartered  and 
to  connect  here.  Principal  business,  farming  and  stock- 
raising.     It  has  2  weekly  papers. 

CnAS.  M.  Bailey,  Ed.  "Gazette." 
Gainesville,  post-tp.  of  Prince  AViiliam  co.,  Va.,  on  the 
Washington  City  and  Great  Southern  R.  R.     Pop.  1908. 

Gains'borongh,  town  of  England,  Lincolnshire,  on 
the  Trent.  It  has  large  manufactures  of  linseed  oil,  and 
carries  on  an  important  transit  trade  between  the  interior 
and  the  Xorth  Sea.     Pop.  8724. 

Gainsborough  (Thomas),  an  English  painter  of  land- 
scapes and  portraits,  b.  in  Sudbury,  Suffolk,  1727:  d.  in 
London  Aug.  2,  1788.  He  was  an  artist  from  childhood, 
for  he  sketched  at  ten  and  painted  at  twelve.  Graveiot 
and  Hayman  were  his  instructors.  When  only  sixteen 
years  ot^  age  he  painted  landscapes  and  portraits  in  Hat- 
ton  Garden.  Marriage  with  a  young  lady  of  moderate 
fortune  made  him  comparatively  independent,  and  for  sev- 
eral years  he  lived  at  Ipswich  and  Bath,  painting  portraits 
with" rapidly  increasing  success.  Returning  to  London  in 
1774,  he  g.ained  reputation  by  portraits  of  the  royal  family 
and  eminent  people.  They  are  done  with  a  free  hand, 
sketehilv.  with  little  color,  but  are  faithful  as  likenesses 
and  efi'ective  as  pictures.  The  portraits  of  Mrs.  Sheridan, 
Mrs.  Siddons.  and  Mrs.  Graham  are  among  his  best.  Gains- 
borough's fame,  however,  rests  on  his  landscapes,  which, 
though  not,  strictly  speaking,  original  in  style,  had  a  cha- 
racter of  their  owii  for  simplicity  of  theme  and  treatment, 
subdued  tone  of  color,  and  idyllic  charm  of  feeling.  He 
was  a  friend  and  rival  of  Sir  Joshua  Reynolds,  was  one 
of  the  original  Academicians,  and  was,  except  for  a  short 
interval,  a  regular  contributor  from  1768  till  1784.  He  left 
56  paintings  and  148  drawings,  which  are  much  prized  by 
connoisseurs.     His  favorite  pictures  are  well  presented  in 


engravings. 


0.  B.  Frothixgham. 


Gais'ford  (Thomas),  one  of  the  most  distinguished 
English  classical  scholars,  was  b.  at  Ifort,  Wilts,  Dec.  22, 
1779;  educated  at  Christ  Church,  Oxford;  took  orders  in 
the  Church,  but  devoted  himself  to  classical  learning;  ap- 
pointed professor  of  the  Greek  language  in  the  University 
of  Oxford  in  1811,  and  dean  of  Christ  Church  in  1831.  He 
was  also  one  of  the  curators  of  the  Bodleian  Library  and 
a  delegate  of  the  University  Press.  The  letters  of  Wytten- 
bach  show  that  Gaisford  was  regarded,  after  the  death  of 
Porson.  as  the  best  representative  of  English  scholarship, 
and  he  was  often  consulted  in  regard  to  the  MS.  treasures 
in  England.  His  literary  activity  was  very  great,  and  be- 
gan early.  His  principal  works  are  Hephirstionis  Enehirid- 
ion  de  iletria  (ISIO;  reprinted  in  Leipsic,  1832);  Poetic 
Grieci  Minores  ( 1814-20,  4  vols. ;  reprinted  Leipsic,  1823, 
in  5  vols.):  Sloba-i  Florilcjium  (1S22,  4  vols.;  reprinted 
Leipsic,  1823,  4  vols.) ;  Sophoelis  Tragwdm  (2  vols.,  1S26; 
reprinted  Leipsie,  1827,  8  vols.) ;  Htrodoti  Hhloriie  (1824, 
4  vols. ;  3d  cd.,  1849  :  reprinted  Leipsic,  1824) :  Snida  Lex- 
icon (folio,  3  vols.,  18.34);  Pnrcemioymplii  Grirci  (1836); 
Srriplores  Lnlini  re!  Melrielt  (1837);  Eusebii  Demonstratw 
ErantjeHea  (3  vols.,  1852);  Etymoloijicum  Mnr/num  (folio, 
1848).  He  was  elected  a  eorrcfponding  member  of  the  In- 
stitute of  France,  and  member  of  other  learned  societies. 
B.  June  2,  1855.  H.  Drisler. 

Gaissin,  town  of  Russia,  in  the  government  of  Podo- 
lia,  on  the  Soba.     Pop.  7218. 

Ga'ius,  or  Ca'ius,  a  famous  Roman  jurist  of  whose 
personal  historv  little  is  known.  He  certainly  wrote  dur- 
ing the  reigns  of  Hadrian  and  the  Antonines.  It  is  con- 
ceived from  his  style  that  he  was  only  a  teacher  and  writer 
upon  the  law,  and  not  a  practical  jurisconsult.  He  was 
the  author  of  numerous  works  upon  the  Roman  law,  of 
which  the  most  important  was  the  Inititntes.  This  work 
was  freely  used  in  compiling  Justinian's  7n«(i'tii(cs,  and  was 
the  basis"  of  the  Lex  Romana  WieiyotJiorum,  but  was  sup- 
posed to  be  lost.  In  1816,  Niebuhr  discovered  a  palimpsest 
at  Verona,  which  was  afterwards  found  to  contain,  almost 
entire,  the  long-lost  Iristilnies  of  Gaius.  The  palimpsest 
was  afterwards" deciphered,  in  spite  of  great  difficulties,  by 
Giisehen  and  Bethmann-Hollweg,  and  the  text  was  pub- 
lished first  in  1821,  again,  much  improved,  in  1824,  and  in 
still  better  form  in  1842.  Other  editions  are  those  ot  lb-9 
and  1841.  and  the  London  text  of  1869.  There  are  at 
least  three  English  and  three  French  transUations. 

Galac'tine,  a  gelatine-vielding  substance,  said  to  occur 
in  milk.  (.7.  Plwrm.  [3],  xxv.  423.) 

Galactom'eter  [Gr.  y<;x«.  va^<■«ro5.  "milk," and  ^.tpo.., 
"measure"],  otherwise  called  Lactoin'eter,  an  instru- 
ment for  determining  whether  milk  has 


been  watered  or 
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not.     In  some  cases  it  is  a  mere  hydrometer  or  specific-  [ 
gravity  gla^s — in  other  cases  a  graduated  test-tube,  the 
richness  of  the  milk   being  judged  by  the  percentage  of 
cream  which  appears  after  standing.     {See  Milk.) 

Gala'go,  a  genus  of  lemurs,  of  which  some  four  species 
arc  found  in  various  parts  of  .Vfrica.  They  are  baDdsomc, 
active,  harmless  creatures,  living  on  fruit,  acocia-gum,  in- 
sects, and  small  birds  and  animals. 

Galnm  (-um.     Sec  (Jim. 

(■alan'^al,  a  stimulant,  aromatic  drug,  derived  chiefly 
from  the  Afjnnin  njjifiitdrnin,  of  tho  order  Zingiberacea*,  a 
native  of  Southern  China.  It  resembles  ginger,  and  is 
used  for  the  same  purposes,  but  is  seldom  seen  in  the  U.  S. 
Greater  Galntujtti,  a  substitute  for  the  true,  is  the  root-stock 
o^  Afphna  O'ltfnuifa  of  Java. 

Galaiithas.     Sec  Snow  Drop. 

<iala'pa^os  Islands  ("  Tortoise  Islands"),  a  group 
of  thirteen  .small  islands  of  volcanic  origin  in  the  Pacific, 
on  the  equator,  and  between  Ion.  8*J°  and  02^  \V.  The 
Ecuadorians  phmted  in  1S32  a  penal  colony  here,  which  still 
exists.  The  islands,  which  now  belong  to  Ecuador,  are  no- 
ticeable on  account  of  tho  land-turtles  {Tt-ntudo  nigra)  of 
large  size  which  are  found  here  in  great  numbers.  Tho  flora 
and  fauna  of  the  group  are  peculiar  and  highly  interesting. 

GaTashicIs,  town  of  Scotland,  is  situated  on  both  sides 
of  the  lialii,  partly  in  Selkirkj^hire  and  partly  in  Roxburgh- 
shire.     Il  has  large  woollen  manufactures.     Pop.  9G78. 

l-al'ata,  suburb  of  Cunstantinopli:  (which  see). 

Gala'tia,  or  Gallogr.x'cia,  was  a  country  in  Asia 
Minor,  situated  between  Paphlagonia,  Pontus,  Cappadocia, 
y>ycaonia,  Phrygia.  and  IJithynia,  and  inhabited  by  a  colony 
of  (jauls,  who  in  tho  thinl  century  ii.  c.  had  invaded  Greece, 
crossed  the  Hellespont,  and  sub-Iucd  Trims,  and  who  in  2'M) 
were  compelled  by  Attains  I.,  king  of  Pergamus,  to  settle 
here.  They  formed  a  state  with  a  democratic  government, 
which  in  the  days  of  Pompey  was  transformed  into  a  mon- 
archy, but  shortly  after  they  were  conquered  by  the  Ro- 
mans, and  their  country  was  made  a  Roman  province.  In 
the  fourth  century  Jerome  says  that  the  Galatians  still 
spoke  the  same  dialect  as  that  spoken  about  Treves.  The 
apoj-tle  Paul  visited  them  twice,  and  addressed  to  them 
one  of  his  earliest.  Kpistles. 

Galatia,  post-lp.  of  Saline  ec.  111.     Pop.  l.'Ult. 

Gala'tians,  Kpi)4tle  of  St.  Paul  to  the,  was  writ- 
ten from  Kphe--u.-<  in  a.">  or  .^tl  to  the  di.«ci])le.-<  in  (Jalatia, 
where  Paul  him.-elf  had  founded  churches.  The  occasion 
of  the  £pistle  was  the  interference  of  certain  persons  who 
sought  to  impose  Jewish  laws  on  Paul's  converts.  Ho  is 
led  into  a  discussion  of  the  relations  of  Christianity  to 
Judai.-^m.  and  his  treatment  of  this  question  .'^hows  more 
of  tho  influenco  of  his  rabbinical  education  than  any  other 
of  his  writings.  This  is,  next  to  the  Romans,  the  most  im- 
portant of  his  Epistles. 

Galati'na,  town  of  Southern  Italy,  in  the  province  of 
Lecce,  about  12  miles  X.  \V.  from  Olranto.  It  claims  to 
have  been  an  early  Orcek  settlement,  and  the  name  would 
seem  to  imply  this,  but  there  is  n<i  other  evidence  on  the 
flubject.  Tho  neighborhood  is  highly  tertile,  and  tlie  town 
itself  contains  several  well-sustained  charitable  institutions 
and  some  handsome  churches;  among  the  hitter.  Santa 
Taterina,  founded  by  a  jirinco  of  Taranto  ransomeil  from 
Turkish  slavery  by  the  inhabitants  of  (lalatina.     P.  HI,.'J;U, 

<«alato'nC9  town  of  the  province  of  Terra  di  Otranto, 
Italy,  ft  mih's  N.  W.  of  Uallipoli.  Pop.  4877;  with  sur- 
roiiiiiling-*,  .')S7S. 

<>a'lnt'/,  or  (ialnc/,  city  of  Moldavia,  on  the  left  hank 
of  the  hiuiiibe,  whi<rh  here  is  imvigable  for  vesseln  of  llDl) 
tuns,  il  iH  tho  great  centre  of  trade  between  \'ienna  and 
CMn^faritlniiple,  exporting  grain,  wine,  wool,  and  timber, 
and  irnpurting  cloth,  cotton,  and  silk  goods,  iron-ware, 
lejither,  and  tobacco.  The  largest  part  of  the  cdd  city  con- 
sists of  wor)den  huts;  in  the  new  city,  however,  are  many 
handsome  houses  of  stone.  Knglish  and  (icrman  mer(;hant8 
have  begun  to  settle  here,  but  in  the  main  tho  trade  is  car- 
ried on  by  (Jreeks.      Pop.  .^t5,107. 

<ial'axy  [lir.  vaAo^iac,  from  ydXa,  "milk'*],  or  Milky 
Way,  a  circle  of  nebitlou<<  or  eloud-like  light  spanning  tlie 
entire  heavens,  with  the  appearance  of  which  every  one  in 
familiar.  One  of  the  ancient  philo«ojihers  is  said  to  have 
conjectured  that  it  was  really  fornieti  of  stars  too  HUiall  to 
ho  singly  visible  to  tho  naked  eye.  This  conjecluro  was 
strengthened  by  (iallleo,  who,  sennning  that  part  of  tho 
heavens  with  his  teleseope.  found  minnfe  Htars  in  great 
numbers;  and  it  wa?«  entirely  <'ontirmed  by  his  HuecesHors. 
especially  by  ][er?<ehel,  in  whone  ((deseopes  the  eloudiness 
seemed  to  be  entirely  re-t^olved  into  nlars.  The  number  of 
the  smalloHt  telescopic  slurs  in  the  (iaiaxy  i^  now  kiujwn  to 
bo  greater  than  in  all  the  rest  of  tho  heaveui,  so  that  this 


cloudy  girdle  really  forms  the  most  important  part  of  the 
visible  universe.  Tho  problem  of  tho  structure  of  the 
Galaxy  is  therefore  almost  the  same  with  that  of  the  struc- 
ture of  the  universe,  and  is  still  far  from  being  satisfactorily 
solved.  The  most  celebrated  theory  on  the  subject  is  that  of 
Uerschel,  who  considered  that  the  aggregation  of  the  stars  in 
this  belt  was  caused  by  the  stellar  system  stretching  (tut 
immensely  farther  in  this  direction  than  in  others.  In  this 
theory  tho  figure  of  tho  universe  is  that  of  a  Hat  roun<l 
disk,  near  the  centre  of  which  our  f^un  is  placed:  and  the 
reason  so  many  more  stars  are  seen  in  the  (Jalaxy  than 
elsewhere  is  simply  the  much  greater  space  which  the  tele- 
scope looks  through  when  pointed  so  as  to  look  edgeways 
through  the  disk.  This  theory  has  been  .'^hown  by  Mr. 
Proctor  to  be  extremely  im]>rt.bable.  Tf  the  universe  were 
so  constituted,  the  density  of  the  Milky  Way  would  be 
nearly  uniform,  and  it  would  shade  off  at  the  edges  very 
gradually  and  uniformly.  But  a  careful  examination  with 
the  naked  eye  is  sufficient  to  show  that  tlie  object  in  ques- 
tion is  composed  principally  of  separate  clusters  or  clouds 
of  irreguhir  form,  between  many  of  which  comparatively 
dark  s]»aces  are  seen,  while  in  many  other  places  there  are 
spotsof  comparatively  great  brilliancy.  Now.  on  Hersehcl's 
thcorv,  or  any  other  theory  i)f  uniform  density  of  star.=. 
these  dark  spaces  could  only  arise  from  long  holes  and 
rifts  extending  through  the  (iaiaxy  in  the  direction  of  the 
earth,  and  the  brighter  portions  would  have  to  be  consid- 
ered as  long  projections  extending  out  from  tho  direction 
of  our  sun.  Indeed,  one  of  these  rifts,  which  in  the  sum- 
mer and  autumn  may  be  seen  in  the  southern  portion  of 
the  (lalaxv.'is  so  striking  that  Uerschel  had  to  sup]>ose  an 
immense  cleft  in  the  stellar  system  to  account  for  it.  Now, 
the  existence  of  long,  narrow  o])ening3,  all  jminting  to  our 
sun,  is  so  improbable  that  wo  may  consider  Ilerschers  views 
entirely  untenable.  The  true  constitution  of  the  Galaxy  is 
still  one  of  the  unsolved  problems  of  astronomy.  Probably 
it  is  a  vast  irregular  ring  of  star-clusters,  near  the  centre 
of  which  our  sun  is  situated.  But  no  certain  data  exist 
for  fixing  the  position  of  this  ring  among  the  other  stars, 
and  our  means  of  measuring  tlie  distances  <»f  the  stars  are 
too  imperfect  to  enable  us  to  collect  such  data.  The  solu- 
tion of  the  problem  must  therefore  be  left  to  future  genera- 
tions. S.  Nkwcomb. 

Gal'ba  fSERVirs  ScLPinrs),  a  Roman  emjieror.  b.  Dec. 
2-t,  n.  r.  ?,,  nearTerracina;  was  adopted  by  his  step-mother. 
a  relation  of  the  wife  of  Augustus:  was  ]irietor  20  a.  d.  ; 
consul  in  '.'>'.^;  commanded  in  (iaul  39-41,  defeating  the 
(■erinans  with  severe  loss;  commanded  with  reputation  in 
Africa  45-40,  ami  attained  great  honors  at  Rome;  held 
command  in  Spain  Ol-fiS;  was  then  sainted  emperor  by 
his  men,  and  went  to  Rome,  where  he  succceiled  Nero  in 
(IS,  but  his  avarice  and  cruelty  rendered  him  unpopular, 
and  ho  was  murdered  by  the  ]ir;etori:vns  .Ian.  1  .^.  t>9  .\.  n. 
Galba  was  tho  first  emperor  not  of  the  Augustan  family. 
Ho  was  succeeded  by  Otho. 

Gal'baniim  [Or.  ya\^dvri:  Lat.  (jalhauum],  one  of  the 
frtid  gums;  a  gum-resin  brought  from  the  Levant.  India, 
and  PerHin.  It  is  the  concrete  juiee  of  some  unascertained 
umbelliferous  plant,  probably  a  Fcriifa.  It  is  antispas- 
modic, expectorant,  and  stimulant,  and  is  used  as  an  in- 
gredient of  plasters.  Tlierapentieally,  it  is  regarded  as  in- 
termediate between  ammoniac  and  assafo'tida. 

Gale,  Sweet  Gale,  or  Oiiteh  Myrtle,  the  Mijrica 
fi'aff,  a  fragrant  European  and  North  American  shrub, 
gniwing  in  cold,  wet  lands.  It  abounds  in  an  essential  oil. 
It  has  been  used  in  medicine  against  the  ifeh,  and  will  keep 
away  moths  and  other  insect  vermin.  Hence  the  Scotch 
Iligiilandcrs  make  bcdn  of  the  twigs,  which  are  also  some- 
liincH  an  ingredient  in  hotne-lirewed  beer. 

Gale,  Ip.  of  Trempealeau  co..  Wis.     Pop.  14.'i0. 
(ila'len,  tp.  of  Wayne  co..  N.  Y.,  on   the  New  York 
Central   R.  R.,  contain.'i  the  village  of  Clydk  (which  8oe) 
and  other  villages.     Pop.  .'iTOtJ. 

Galea,  the  Anglicized  name  of  Claudius  Galbnis,  an 
illustrious  physician  of  antiquity,  b.  at  Pergamus,  in  Mysia. 
in  l.'iO  A.  II.  After  eleven  years  of  study  with  Ihe  most 
eminent  medical  teachers  of  Pergamus,  Smyrna,  Corinth, 
and  Alexandria,  ho  became  iihysieian  to  the  gladiatorial 
school  of  bis  native  town.      \\  hen  thirty-tliree  years  old  he 

'  went  to  Rome,  and  remained  four  years,  winning  great  ap- 
plau.'ie  by  his  skill  as  ii  practitioner  and  success  as  a  teacher. 

I  lie  returncil   to   Pergamus,  but    was  soon  afterward  sum- 

!  moned  by  Marcus  Aurelius  and  Verns,  the  emperors,  to  at- 
tend them  at  Aqnileia;  went  thence  to  Rome  again  and  be- 
eatne    jihysician    to  the   family   of    Marcus    Aurelius.      lie 

,  afterwanis  returned  to  Pergarnuf,  but  probably  \isilcd 
Rome  for  the  third  (perhaps  the  fourth)  time  in  his  old 
age.  Tho  lime  and  place  ot  his  death  are  not  known  with 
certainty.  Suidas  says  that  ho  died  when  seventy  years 
old  (about  20U  a.  ]>.},  but  Abulfarngius  slates  that  he  died 
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in  Sicily  when  eighty-eight  years  of  age,  and  there  are 
good  reasons  for  believing  that  this  may  be  correct.  Galen 
was  a  Ulan  of  great  learning,  but  exceedingly  vain  of  his 
attainments  and  skill,  and  speaks,  probably  with  good 
reason,  in  terms  of  contempt  of  the  medical  men  of  his 
time,  particularly  of  those  at  Rome.  He  found  the  medical 
profession  divided  into  several  sects  and  parties,  but  after 
his  time  there  was  but  one,  the  Galenic;  and  for  l.'JOO 
years  his  was  by  far  the  highest  authority  in  the  profession. 
Yet  when  tried  by  the  standard  of  modern  science,  Galen's 
theories  and  practice  are  often  childish  and  worse  than 
useless,  and  he  seems  to  have  accomplished  many  of  his 
cures  by  means  of  the  unbounded  faith  which  the  people 
had  in  him,  and  which  ho  had  in  himself,  as  a  wonder- 
worker. He  was  a  laborious  dissector  of  animals,  and 
practised  surgery  at  Pergamus,  but  not  at  Rome.  He 
wrote  a  vast  number  of  treatises  upon  philosophy,  logic, 
and  medical  subjects.  Eighty-three  genuine  and  many 
more  spurious  and  doubtful  medical  works  of  (ialen's  are 
extant,  besides  numerous  fragments,  and  large  numbers 
are  lost.  Perhaps  the  most  famous  work  was  the  Ars  Med- 
icti,  but  his  best  treatises  are  those  upon  diagnosis  and 
someiology.  The  best  edition  of  Galen  is  that  by  Kiihn 
(20  vols.,  Leipsic,  1S21-3.3).  Charles  W.  Greene. 

Gale'^na^  the  sulphide  of  lead,  consisting  of  lead  86.6, 
sulphur  13.4,  and  the  ore  from  which  metallic  lead  is  almost 
exclusively  obtained.  It  crystallizes  in  cubes,  has  a  blue- 
gray  color  and  a  highly  metallic  lustre,  like  that  of  freshly- 
cut  metallic  load.  Galena  shows  great  diversity  of  phys- 
ical characters.  When  distinctly  crystallized  it  affords 
almiist  all  the  modifications  of  the  cubic  system,  and  when 
massive  varies  from  a  coarsely  crystalline  or  laminated 
structure  with  large  and  brilliant  cleavage  surfaces  to  fine 
granular  or  fibrous.  Galena  generally,  perhaps  always, 
contains  silver,  sometimes  in  such  quantity  as  to  become  a 
rich  silver  ore,  and  the  diversity  of  ])hysical  characters 
which  it  exhibits  has  been  supposed  to  be  indicative  of 
the  percentage  of  silver  in  it,  the  fine-grained  ore  being 
thought  to  be  the  most  argentiterous.  No  reliance  can, 
however,  be  placed  on  this  charaeter.  as  the  coarsely  crys- 
talline galena  is  sometimes  very  rich  in  silver — as  that  from 
the  Chamberlain  mine  in  Arkansas — while  granular  and 
fine-grained  ore,  like  much  of  that  from  Ellenville,  N.  Y., 
and  Lubeck,  Me.,  may  be  nearly  barren.  Galena  is  a  con- 
spicuous element  in  many  mineral  veins,  and  is  largely 
worked  as  an  ore  for  lead  or  for  the  silver  it  holds.  In 
Cornwall  it  is  associated  with  tin  ;  in  the  Hartz  Mountains 
and  in  Transylvania  the  silver  ore  is  chietly  argentiferous 
galena.  The  proportion  of  silver  in  galena  varies  from  a 
few  grains  to  lUUO  ounces  to  the  ton.  In  the  U.  8.  galena 
is  of  very  frequent  occurrence  in  the  veins  contained  in  the 
crystalline  rocks  of  the  Alleghany  belt  of  New  tingland, 
the  .Adirondacks,  and  Canada.  It  is  also  found  in  the  Si- 
lurian rocks  of  the  Shawangunk  Mountains,  Rossie,  N.  Y., 
and  Lexington,  Ky.,  where  it  occurs  in  fissure-veins,  and 
in  the  lead-regions  of  the  Upper  Mississippi  and  Southern 
Missouri,  where  it  tills  or  lines  crevices  called  jjash-vdiis  in 
the  Galena  and  Lower  Magnesian  limestones — representa- 
tives of  the  Trenton  and  Calciferous  groups  of  New  York. 
Galena  is  met  with  throughout  the  silver-mining  districts 
of  Colorado,  Utah,  and  Nevada,  where  it  is  generally  rich 
in  silver.  Though  not  constantly  present  in  the  silver  ores 
of  this  region,  it  is  so  abundant  as  to  afford  important  aid 
in  the  process  by  which  the  silver  is  obtained  from  the  ore. 

Galena  is  frequently  found  in  the  ancient  mounds  of  the 
Western  States,  and  it  is  evident  that  the  mound-builders 
attached  some  value  to  it;  but  no  proof  has  yet  been  gath- 
ered that  they  smelted  it  or  made  any  use  of  metallic  lead. 
Probably  they  employed  it  for  ornament,  as  they  did  the 
mica  which  they  brought  from  North  Carolina,  and  much 
of  the  copper  they  mined  on  Lake  Superior.  Some,  and 
perhaps  all,  of  the  galena  of  the  mountl-builders  came  from 
Lexington,  Ky.,  where  they  worked  a  large  vein  which  con- 
tains much  of  it.  J.  S.  Newberry, 

Gale'na,  city,  cap.  of  Jo  Daviess  co.,  TIL.  on  the  Galena 
for  I'V'vre)  River,  5  miles  from  its  junction  with  the  Missis- 
sippi, and  on  the  main  line  of  the  Illinois  Central  R.  R..  7 
miles  from  Dunieith,  130  miles  W.  N.  W.  of  Chicago,  and 
440  miles  by  water  above  St.  Louis.  It  is  built  on  bluffs 
on  cither  side  of  the  river,  which  is  ordinarily  navigable 
by  steamboats.  The  town  is  named  for  the  mines  of  lead- 
sulphide  (galena)  which  abound  in  this  vicinity.  There 
are  72  lead-producing  townships  in  Wisconsin  and  Illinois, 
for  which  Galena  is  the  business-centre.  These  townships 
cover  a  million  acres  of  land,  mostly  very  fertile.  The  town 
is  very  picturesque  by  reason  of  the  high  and  broken  cha- 
racter of  its  site,  is  well  built,  and  has  abundant  water- 
power,  2  national  banks,  a  large  pork-packing  interest, 
manufactures  of  woollens,  furniture,  castings,  lumber,  flour, 
etc.;  a  heavy  trade  by  rail  and  river  in  lead,  grain,  flour, 


pork,  provisions,  and  lumber,  of  which  the  latter  is  an  im- 
portant article  of  receipt,  while  the  others  are  largely  shipped 
hence.  Galena  is  the  seat  of  the  North-western  German- 
English  Normal  School,  has  12  churches,  4  weekly,  1  tri- 
weekly, and  1  daily  newspaper,  a  handsome  stone  custom- 
house, and  a  fine  high  school,  a  good  system  of  public 
instruction,  5  Roman  Catholic  schools,  and  a  convent  of 
Dominican  nuns,  who  instruct  450  pupils.     Pop.  7019. 

Galena,  tp.  of  La  Porte  eo.,  Ind.     Pop.  867. 

Galena,  post-v.  of  Kent  co.,  Md.     Pop.  307. 

Galena,  post-v.,  cap.  of  Stone  co.,  Mo.,  on  James  River. 
Pop.  27. 

Galeopithecus.   See  Flying  Let-ur  and  Insectivo:^  a. 

Gale'rius,  or  3iaxim'ian  II,  (Galerius  Valerius 
Maximiancs,  called  also  Armentariis),  was  a  Dacian 
peasant,  who  served  with  such  distinction  in  the  Roman 
army  that  Diocletian  gave  him  his  daughter  in  marriage, 
and  in  292  a.  d.  declared  him  Ciusarand  Jovius.  The  fail- 
ure of  his  expedition  (297)  against  the  Persians  brought 
him  into  disgrace,  but  his  second  camjiaign  won  him  great 
glory.  He  was  the  prime  mover  in  the  Diocletian  persecu- 
tion, for  he  always  regarded  the  Christians  with  deep  aver- 
sion. In  uOo  he  became  Augustus,  jointly  with  Constantius 
Chlorus  ;  in  ;-i07  the  revolt  of  Maxentius  robbed  him  of  Italy 
and  Africa,  Gaul  and  Britain  having  been  already  lost  to 
Constantine,  but  he  still  reigned  in  the  East,  and  distin- 
guished himself  by  important  works  of  internal  improve- 
ment.     D.  311  A.  D. 

Gales  (Joseph),  b.  1760  in  England;  became  a  book- 
seller, printer,  and  publisher  of  the  Sheflield  lietjister;  but 
his  liberal  principles  involved  him  in  troubles  with  the  pub- 
lic officers,  and  in  1793  he  sold  his  business  to  his  assistant, 
James  Montgomery,  went  to  Philadelphia,  edited  the  Inde- 
pendent (iazetteer,  and,  for  the  iirst  time,  published  short- 
hand reports  of  the  congressional  debates.  In  1799  he  went 
to  Raleigh,  N.  C,  where  he  long  edited  the  lieyiater.  D.  at 
Raleigh  Aug.  24,  1S41. 

Gales  (Joseph),  son  of  the  foregoing,  b.  at  Eckington, 
England,  Apr.  10,  1786  ;  studied  at  the  University  of  North 
Carolina;  learned  printing  in  Philadelphia:  went  in  IStlT 
to  AVashington,  D.  C,  and  was  employed  as  assistant  editor 
of  the  Xaliotial  IntcUifjenccr,  of  which  in  1810  he  became 
sole  proprietor ;  but  in  1812  his  brother-in-law,  W.  W.  Sea- 
ton,  became  his  ])artner.  D.  July  21,  1860.  having  main- 
tained 53  years  his  connection  with  this  journal. 

Galesburg,  city  and  tp..  cap.  of  Knox  co.,  III.,  163 
miles  S.  W.  of  Chicago,  on  the  Chicago  Burlington  and 
Quincy  R.  R.,  at-the  point  where  the  line  from  Chicago  to 
Quincy  crosses  that  from  Peoria  to  Burlington.  la.  The 
railroad  has  extensive  works  here.  There  are  also  2  iron- 
foundries  and  machine-shops,  and  manufactories  of  corn- 
planters,  stalk-cutters,  cultivators,  and  carriages  and  wag- 
ons, Knox  College  and  Female  Seminary  and  Lombard 
University  are  located  here;  the  city  also  has  a  very  com- 
prehensive and  well-conducted  system  of  jmblic  schools, 
and  a  free  library.  There  are  two  national  and  1  savings 
bank,  2  good  hotels,  15  churches,  and  several  lodges  of  Ma- 
sons and  Odd  Fellows.  It  has  1  daily  and  3  weekly  news- 
papers. Pop.  of  city,  10,158;  of  tp.,  exclusive  of  city,  878. 
S.  W.  Grlbb,  Ed.  "  Repvulican  Register." 

Galesburg,  post-v.  of  Kalamazoo  co.,  Mich.,  on  the 
Michigan  Central  R.  R.,  9  miles  E.  of  Kalamazoo.  Pop.  140. 

Galesville,  post-v.,  cap.  of  Trempealeau  eo.,  Wis..  7 
miles  from  the  Mississippi  on  Beaver  Creek,  and  22  miles 
N.  of  La  Crosse.  It  has  a  university,  a  graded  school,  a 
court-bouse,  a  newspaper,  a  flouring-mill,  a  cheese-factory, 
a  stove-factory,  barrel  manufactory,  steam  saw-mill,  and 
stores,  2  churches.  2  hotels,  and  an  unlimited  water-power. 
Pop.  1068.        G.  S.  LrcE,  Ed.  "Journal  and  Record." 

Galia'ni  (Ferdinando),  b.  at  Chieti,  Southern  Italy, 
Dec.  2,  1728;  devoted  himself  with  great  success  to  the 
study  of  archaeology,  letters,  history,  and  political  and 
commercial  science;  visited  England:  published  in  1750 
his  great  work,  Delln  Monefd  :  entered  the  Franciscan 
order;  became  councillor  to  the  Xeapolitan  board  of  trade 
1769;  its  secretary,  1770;  finance  minister,  1782.  D.  at 
Naples  Oct.  30,  1787. 

Galic'ia,  a  province  of  Austria,  consisting  of  the  old 
territories  of  G:ilieia,  Lodomeria,  Auschwitz,  Zator.  and 
Cracow,  and  now  divided  into  two  governmental  districts, 
Lemberg  and  Cracow.  It  is  bounded  S.  by  Hungary,  from 
which  it  is  separated  by  the  Carpathians;  E.  and  N.  by 
Russia  and  Poland,  towards  which  it  has  no  natural  bound- 
aries, except  in  some  places  where  the  Dniester  and  the 
Vistula  make  the  line  of  demarcation.  The  surface  is  a 
terrace,  through  which  the  Carpathian  Mountains  gradu- 
ally sink  into  the  great  East  European  plain.  The  soil  is 
fertile,  but   the   climate  is  cold — long  winters  with  deep 
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snow  and  short  hot  summers.  Grain,  flax,  hemp,  and 
hops  arr  f;rowu,but  the  grape  will  not  ripen.  Fine  horses 
and  excellent  cattle  are  reared,  and  the  forests  are  peopled 
with  deer  unci  wolves.  Of  niini'rals,  iron  and  roek-salt 
abound  :  the  latter  especially  is  of  great  importance,  (ia- 
Hcia  has  an  area  of  21', 941  square  miles,  with  0.140,129  in- 
habitants, Polish  and  Huthenian  .Slavi,  witli  the  general 
character  of  the  Polish  society.  There  is  a  class  of  nobles, 
who  have  warlike  passions,  a  romantic  temper,  and  elegant 
manners :  and  there  is  a  peasantry,  rude,  tilthy,  ignorant, 
and  intemperate.  But  there  is  no  middle  class,  no  manu- 
facturers, no  merchants,  except  the  Jews,  who  live  in  ab- 
jc<'t  and  miserable  coutlition.  clrspised  and  lU-trcated  both 
by  the  peasantry  and  the  nobility.  In  this  unfortunate 
structure  of  society  lay  the  possibility  of  the  division  of 
Poland  :  antt  since  (ialicia  { in  1772)  came  to  Austria  it  has 
made  great  advances  in  the  track  of  modern  civilization, 
in  spite  of  the  rebellions  which  have  convulsed  it.  and  whose 
general  chiiraeter  has  been  the  murder  of  the  nobility  by 
thepeiisanlry.  The  Kuthenians  uremostly  Uomiin  Catholics 
of  the  Knlhi-nian  rite;  the  Poles,  Roman  Catholics  of  the 
Latin  rite;   tlicir  number  is  about  eijuol. 

(•aliciat  the  name  of  an  old  province  of  Spain,  com- 
prises the  nurth-western  part  of  the  Peninsula,  bounded  S. 
by  Portugal  and  X.  and  W.  by  the  Atlantic,  was  in  18:i3 
divided  into  four  provinces,  Corunna,  Lugo,  Orense.  and 
Pimtevc'lra.  The  surface  is  mountainous,  traversed  by 
several  ranges  of  the  Cantabrian  Mountains,  which  reach 
the  Atlantic  in  lofty  and  rugged  promontories  (Cape  Or- 
tegal  and  Fiuisterre),  between  which  the  estuaries  of  the 
rivers  form  the  best  and  safest  harbors  in  Europe  (Ferrol 
and  Corunna  I.  The  soil  is  fertile,  the  climate  mild  and 
moist;  the  ground  partly  covered  with  dense  forests,  af- 
fonling  also  fine  pasturage  and  arable  lands.  The  in- 
habitants, numbering  in  1867,  I,l*^»7,7y2,  are  a  vigorous 
but  not  very  intelligent  race,  which,  however,  on  account 
of  its  industry  and  plain  practical  sense,  forms  one  of  the 
nmst  honorable  parts  of  the  Spanish  nation.  Thousands 
of  them  emigrate  each  year  to  Portugal  or  to  the  other 
provinces  of  Spain,  where  they  live  for  some  years  as 
workmen,  and  when  they  have  saved  a  little  money  they 
return  home.     They  are  known  as  tJallegos. 

(■a'lieu,  post-tp.  of  iJerricn  co.,  Mich.,  on  the  Michigan 
Central  P.  K.     Pop.  s;>*). 

(■al'ilcc  [Heij.  7'7^,  Gfilil,  '"a  wheel"*  or  "circle"],  a 

name  applied  originally  to  the  twenty  towns  round  about 
Kedesh-Xaphtali,  given  by  Solomon  to  Hiram  in  return  for 
services  rendered  in  building  tlie  Temple  at  .Jerusalem  ;  but 
in  the  Koman  period  it  was  the  name  of  the  northernmost 
of  the  three  great  provinces  of  Western  Palestine,  includ- 
ing the  ancient  territories  of  Issacliar,  Zebulon.  Asher,  and 
X'jiphtali.  Lower  iJaiilee  appears  to  have  begun  with  the 
southern  boundary  of  Esdraelon,  and  to  have  extended 
some  H  or  lU  miles  N.  of  Nazareth.  All  X.  of  that  was 
called  I'pper  (Jalilee.  The  whole  province  is  supposed  to 
have  had  an  area  of  201HI  stpiare  miles.  In  the  lime  of 
Christ  it  was  the  most  clcnsely  peopled  and  thrifty  portion 
of  Palestine.  Acconling  to  Jo.'^ephus,  it  contained  240 
towns  (Aittnhi'fjtjrujifii/,  bib),  and  was  not<'(l  both  for  the 
fertility  of  its  soil  and  the  bravery  of  its  inhabitants  (Jnr- 
iifi  W'ltr,  '.',,  ;j,  2).  The  population  of  the  whole  province, 
but  especially  the  northern  part  of  it,  was  largely  heathen. 
This  was  bo  in  the  time  of  the  Maccabees  (1  Mace.  v.  17- 
2.1).  Straho  (b.  64  ii.  c.)  says  the  province  was  '*  inhabited 
geuerally  by  mixed  tribes  of  Egyptians.  Arabians,  and 
Pha-nieiaus."  ((irmj.  xvi.  2,  ill.)  In  T>a.  ix.  1,  and  Matt, 
iv.  lo,  it  is  called  "  (iaiilee  of  the  (Jentiles."  Tiie  few  .lews 
who  lived  there  were  far  less  bigoted  than  their  brethren 
in  Judtea.  Hence,  the  greater  part  of  (Christ's  life  was 
H)'enl  in  (Iaiilee.  and  most  of  his  disciples  were  (Jalileans. 
([■'i>T  an  elaborate  argument  in  support  id"  the  position  that 
the  population  of  (iaiilee  in  the  lime  of  Christ  was  )io( 
mainly  heathen,  see  the  Jiibiiotheca  Savm  for  .Ian.  and  for 
Apr..  IH74.)  U.  I>.  IIiTcrt.oiK. 

(■alilee,  in  certain  ancient  churches,  the  entranee- 
•diapel  ur  porch,  usually  at  the  W .  end  of  the  church,  or, 
in  other  cases,  a  portion  of  the  church  whose  floor  was  de- 
pressed one  step  below  the  rest,  and  beyond  this  portitm 
women  were  not  allowed  tit  pass.  In  the  galilec  monks  as- 
sembled to  receive  visits  from  Iheir  fcnmle  relatives,  for  it 
was  considered  lesd  sacred  than  the  rest  of  the  church. 

(-alil<>r.  Sen  of.     See  (^rnnkhakkt,  Lakk  of. 

(>alil(M>,  a  V.  and  tp.  of  (Ireat  Keaver  Island  in  Lake 
Mirhigaii.  belonging  to  Manitou  eo.,  Mioh.  It  is  a  Mormon 
setllenicnt.      Pnp,  20."!. 

(■nlilc'i  ((Jm.m.koI,  commonly  called  Gnlilc'o,  h.  at 
Pisa  Keb.  M.lJtiL  Ills  father  was  a  musician.  In  his  boy- 
hood (ialileo  stuilied  thn  cinssieii,  invented  small  machines, 
became  an  accomplished  muRical  performer,  and  Bhowcd 


great  tasto  for  painting,  wherein  ho  endeavored  to  detect 
the  same  law  of  harmony  which  he  had  learned  from  mathe- 
matics. His  father  wished  him  to  study  medicine,  but  his 
own  inclination  was  for  mathematical  pursuits.  The  prop- 
ositions of  Euclid  were  taught  him  by  Ostilio  Kicci  of 
Fermo,  then  master  to  the  pages  of  the  grancl  duke.  At 
the  age  of  twenty  Galileo  was  already  a  distinguished 
geometrician.  It  was  at  this  age  that  he  noticed  the  swing- 
ing of  a  lamp  in  a  church,  and,  observing  that  the  oscilla- 
tions were  of  equal  duration,  he  inferred  that  this  principle 
might  be  used  to  measure  time  exactly  :  but  it  was  not  un- 
til fifty  years  after,  or  about  I6;J^,  that  he  applied  this  ob- 
servation to  the  e<instruction  of  a  clock.  Galileo  was  also 
the  inventor  of  the  microscope,  of  the  thermometer,  the 
projiortioual  compass,  and  of  a  telescope  with  a  magnify- 
ing power  of  thirty.  This  last  he  presented  to  the  Vene- 
tian senate,  and  was  handsomely  recompensed  for  it.  By 
telescopic  observations  Galileo  first  discovered  the  moun- 
tainous character  of  the  moon  :  he  also  detected  the  phases 
of  the  jdanet  Venus,  the  satellites  of  Jupiter,  the  rings  or 
ring  of  Saturn,  the  rotation  of  the  sun  and  its  corruptibility 
inferred  from  the  si)ots  upon  its  disk.  As  is  usual  with 
discoverers,  many  of  his  inventions  were  disputed  by  In- 
ferior geniuses ;  among  them,  the  Milanese  lialdassarre 
Capra  asserted  priority  in  the  contrivance  of  the  propor- 
tional compass,  but  failed  to  jirove  his  claim,  and  his 
pamphlet  was  adjudged  libellous.  But  great  as  was 
(Talileo  in  astronomy,  ho  was  still  greater  as  the  founder 
of  the  experimental  philosophy,  as  a  physicist,  and  as  a 
mechanician.  He  was  the  first  to  formulate  the  principle 
of  virtual  velocities.  In  ItiliO  was  published  at  Leyilen  liis 
book  entitled  /  diecovsi  e  tlimoHtrazioui  mutemntiche  intorno 
a  due.  muove  ticicnzr — a  work  that  attracted  little  notice 
at  the  time,  but  which  Lagrange,  in  liis  Mecauitjue  Auuly- 
tique,  considers  as  Galileo's  mctst  substantial  title  to  scien- 
tific gbtry.  In  his  treatise  Utile  rotie  rhv  staniw  nclV  acqua 
he  maintained  and  proved  the  so-called  lii/drostatic  para- 
dox, declaring  that  the  form  of  bodies  did  not  aflcct  their 
power  of  flotation.  Having  discovered  the  isochronism 
of  the  ]icndulum.  (ialileo  endeavored  to  use  it  for  the  pur- 
pose of  measuring  the  pulsations  of  the  arteries.  Jn  an 
essay,  now  lost,  entitled  De  visit  et  coloribiis,  he  established 
the  profound  truth  of  the  laws  of  couttotittuce  a»d  dissimnuce, 
or  of  the  unity  and  variety  of  colors;  a  fact  which  daily 
observation  and  the  history  of  language  continue  to  eon- 
firm — language  being  only  a  modification  of  colors  and  of 
sounds.  He  also  wrote  a  treatise  on  fortification;  lie  main- 
tained that  longitude  might  be  determined  by  the  satellites 
of  .Jupiter.  The  sphericity  of  the  earth  had  already  been 
aflirmed  by  the  ancients,  and  also  its  motion  as  a  body  sus- 
pended and  revolving  in  space,  Eusebius  of  Ca^sarea  had 
stated  the  belief  of  I'hilotas.  that  the  earth  moved  and  re- 
volved around  a  central  fire  in  an  oblique  circle  (tor  tlio 
precursors  of  Galileo  see  the  learned  and  imitarlial  me- 
morial presented  in  1873  to  the  Royal  Institute  of  Science 
and  Letters  in  Lombardy  by  the  distinguished  Piedmont- 
esc  astronomer.  Prof.  Giovanni  Scbiaparelli).  But  what 
is  most  remarkable  of  all  is  the  precision  wltli  which  the 
antipodes  and  the  attraction  of  the  earth  are  spoken  of  as 
early  as  LiOl  by  the  preacher  (Jiordano  da  Kivalta,  who 
said,  "Whosoever  might  be  beneath  the  earth  on  the  other 
side  of  the  world  below  would  have  liis  feet  planted  against 
our  feet,  and  his  soles  would  be  opposite  our  soles.  Thou 
wilt  suy  :  How,  then,  can  he  stand  downward  ?  and  I  reply 
to  thee;  To  him  who  is  below  it  will  appear  os  if  he  were 
abo\  e.  Hn<l  as  if  he  were  staiuling  erect  as  thou  art.  And  if 
he  should  be  raised  up  in  the  air — that  is.  drawn  downward 
in  respect  to  us — be  would  fall  liaek  again  towards  tho 
earth,  just  as  one  here  would  fall  from  a  tower.  It  will 
therefore  everywhere  seem  to  a  man  that  the  sky  is  intinito 
over  his  head.  and.  in  fact,  so  it  is — neither  more  nor  less." 
Niccoli^  da  Cusa,  Doinenico  Maria  Xovara  of  Ferrarn. 
Celio  Caleagnini,  and  Copernicus  successively  }>r«pared 
the  way  for  .the  convieliiuis  and  the  demonstrations  of 
(ialileo  concerning  tho  revolution  (tf  the  earth.  He  was, 
then,  in  this  respect,  not  so  much  a  new  discoverer  as  a 
bold,  earnest,  and  aide  expounder  of  a  system  which,  in 
spite  of  tho  hostility  of  churebruen — it  is  known  that  even 
Lutlier  and  Melanehthon  wrote  agnin.-l  the  Copernican 
system  as  contrary  to  the  anihority  of  llie  Bible — was  des- 
tined to  triumph  thnuigli  the  clearness  of  evidence  made 
accessible  after  Galileos  (itne  to  the  people,  whose  good 
flense  was  prompt  to  accept  the  eonelusions.  His  teachings, 
however,  encountered  enemies  and  opposition  in  his  own 
(hiy.  but  the  first  to  excite  persecution  were  tlic  men  id' 
science  themHclves,  who  were  unwilling  to  be  suddenly 
oonviet4>d  nf  ignorance,  to  confess  their  mistakes,  and  to  be 
sent   back  to  school.      It  was   these  very  men  who    forced 

protection 
by  expcrin 
from  tho  top  of  tho  Leaning  Towor,  tlio  tuoorcm  of  Aris- 


Oalilco  to  fly  from  Pisii  and  seek  the  protection  of  .'^alviati 
when  ho  had  ventured  ti>  contradict,  by  experiments  niml 
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totle  which  declared  that  the  velocity  of  the  motion  of  fall- 
ing bodies  is  in  proportion  to  their  icei</ht.  Salviati  not 
only  received  him  well,  but  recommended  him  to  the  Vene- 
tian Sagredo,  who  secured  him  the  appointment  of  profes- 
sor in  the  University  of  Padua.  At  Pisa,  Galileo  had  re- 
ceived but  60  scudi  annually  ;  at  Padua,  he  had  at  first 
double  that  sum,  and  afterwards,  in  IGIO,  1000  florins, 
which  was  a  very  large  salary  for  that  period,  there  being 
required  of  him  only  thirty  hours  of  instruction  dui'ing 
the  year,  or,  to  speak  more  precisely,  sixty  half  hours. 

At  Padua,  Galileo  enjoyed  great  liberty,  and  his  real 
troubles  only  began  some  years  later,  when,  not  satisfied 
with  teaching  science,  he  ventured  to  declare  "  that  iu 
Scripture  there  were  propositions  which  were  false  in  the 
literal  sense  of  the  words  ;  that  even  in  matters  of  solemn 
dogma  the  forms  of  expression  were  sometimes  inexact, 
out  of  regard  to  the  incapacity  of  the  popular  compre- 
hension :  and  that  in  all  natural  questions  philosophical 
argument  should  have  more  weight  than  mere  scriptural 
dechiration."  This  was  certainly  very  bold.  Cardinal 
Barouius  answered  with  much  moderation,  "  that  the  Scrip- 
tures were  given  to  teach  men  how  to  rise  to  heaven, 
not  how  the  heavens  were  made."  The  court  of  Rome 
did  not  choose  to  show  the  same  forbear;ince.  and,  being 
under  pressure  of  evil  influences,  perhaps  could  not  do 
so.  Galileo  was  denounced,  and  summoned  to  appear 
before  the  Sacred  Congregation  of  the  Index  to  receive  an 
admonition.  He  obeyed  the  summons ;  the  inquisitors  sol- 
emnly declared  the  Copernican  theory  of  the  revolution  of 
the  earth  false  and  contrary  to  Holy  Scripture,  and  con- 
demned in  the  most  absolute  terms  the  prcipusitions  in 
regard  to  the  central  ])Osition  of  the  sun.  with  the  earth 
revolving  round  it.  The  report,  though  untrue,  that 
Galileo  had  been  included  by  name  in  this  condemnation, 
soon  spread  through  Tuscany,  and  he  procured  from  Car- 
dinal Bellarmin  a  certificate  to  the  contrary.  This  certifi- 
cate declared  that  the  decision  of  the  pope  and  the  Congre- 
gation against  the  Copernican  system  had  simply  been 
communicated  to  Galileo.  Thi>ugh  now  free  to  lea\  e  Rome, 
the  great  astronomer  continued  to  press,  in  safe  quarters, 
his  overwhelming  arguments  in  favor  of  the  rejected  sys- 
tem, until  recalled  to  Fioren^'^  by  the  prudent  friendship 
of  the  grand  duke.  Urban  VIII.,  who,  when  only  Canlinal 
Rarberini.  had  greatly  admired  Galileo,  and  had  declared 
himself  of  his  opinion,  being  now  pope,  accepted  the  dedi- 
cation of  the  S'lfff/iatorc,  and  exhorted  Galileo  to  come 
again  to  Rome,  where  he  was  extremely  well  received  in 
1624.  At  this  time  he  was  oeeupied  with  the  solar  spots, 
as  also  with  the  tides,  and  he  even  returned  again  to  dis- 
cuss the  subject  of  the  earth's  motion,  notwithstanding  the 
papal  prohibition,  at  the  same  time,  however,  praying  the 
grand  duke  "  to  consider  it  as  mere  poetry  or  as  a  dream ; 
nevertheless,  as  the  poets  sometimes  set  a  value  upon  their 
fancies,  so  I  likewise  have  a  certain  esteem  for  this  my 
novelty." 

In  1632,  Galileo  published  at  Florence  his  celebrated 
Dialoijo  sopra  i  due.  innn-^imi  sistemi  del  mondo,  tolemaico 
e  copernicano  (republished  1874  at  Leghorn  by  Fran- 
cesco Vigo).  Urban  VIII.  was  made  to  believe  that  the 
ignorant  Simplicio  was  intended  for  him,  ami  as  there 
is  no  wound  so  deep  as  that  of  injured  vanitv,  the  pope 
now  left  the  Congregation  of  the  Index  to  do  as  they  liked, 
on  the  ground  that  Galileo  had  violated  the  orders  he  had 
received.  IIl'  was  therefore  summoned  once  more  to  Rome, 
and  once  more  he  obeyed  the  summons.  Touching  this 
trial  much  has  been  written  to  accuse,  and  much  to  defend, 
or  at  least  to  excuse,  the  Roman  court.  It  has  been  as- 
serted that  Galileo  did  not  retract  until  he  had  been  sub- 
jected to  torture,  and  that  in  uttering  his  retractation  he 
added  iu  a  low  tone,  E  pur  si  inuore  ("  Still,  it  does  move  "). 
As  to  the  latter  tradition,  it  is  of  little  consequence  whether 
tht!  protest  was  audible  or  suppressed  by  fear  of  the  stake, 
but  the  question  as  to  whether  this  great  man  was  actually 
put  to  the  rack  cannot  fail  to  be  of  the  greatest  interest. 
It  is  quite  certain  that  at  the  time  many  persons  believed 
Galileo  had  been  literally  tortured.  It  is  also  most  certain 
that  the  Romish  Church  has  done  her  utmost  to  keep  secret 
the  proceedings  in  the  trial  of  Galileo,  and  the  records  ex- 
hibit certain  lacHUFp  that  may  well  have  their  significance. 
At  any  rate,  though  it  may  be  doubtful  whetlier  Galileo 
was  put  to  actual  physical  torture  at  Rome  during  his  trial, 
it  is  most  certain  that  he  was  threatened  with  it,  and  that 
he  was  exposed  to  cruel  moral  torture,  while  no  menaces 
were  spared  to  make  him  quail  before  his  judges.  On 
Juno  22.  16;J3,  Galileo,  at  the  age  of  seventy  years,  on  his 
knees  and  clad  only  in  a  shirt  of  sackcloth,  was  forced  to 
pronounce,  in  the  presence  of  his  judges  and  a  large  assem- 
bly of  prelates,  a  most  humiliating  formula  of  abjuration. 
(See  Purchttppr,  eh.  viii.  On  the  subject  of  the  trial  of 
Galileo,  see  the  documents  puldished  by  Silvestro  Gherardi 
in  the  Riritita   Ein-nprn.  1S70,  with  the  arguments  which 


accompany  them;  also  Prof.  Govi's  interesting  pamphlet, 
Turin,  1S72.)  Galileo  was  at  first  sentenced  to  imprison- 
ment at  the  good  pleasure  of  the  papal  government,  but  he 
was  afterwards  allowed  to  retire  under  surveillance  to  his 
villa  of  Arcetri,  on  the  Florentine  hills,  where  he  continued 
his  work  and  his  observations  until  he  lost  his  sight.  In 
this  villa  was  inaugurated  in  1S73  the  new  astronomical 
observatory.  Traditions  of  the  blind  Galileo  are  still  jire- 
served  in  that  vicinity.  A  few  years  since  Prof.  Arcaugeli, 
finding  himself  near  the  tower  of  Galileo  in  Arcetri,  asked 
a  peasant  who  Galileo  was.  and  received  for  answer  a  strong 
expression  of  surprise  that  he  should  not  know  who  that 
arch-magieian  was,  who.  being  blind,  divined  the  stars! 
Galileo  died  at  the  age  of  seventy. eight,  on  Jan.  *.',  1642 — the 
year  of  the  birth  of  Isaac  Newton — and  was  buried  in  the 
church  of  Santa  Croce  at  Florence.  For  fuller  informa- 
tion concerning  Galileo,  see  Xklli.  T7/«  (//  Gnlilm  ;  Cantu, 
IlhiHtri  haliitni ;  Galilei,  par  le  doeteur  pAHcnAPPE;  6'«- 
lileo  e  V [nquinizione,  di  MoNsiusoR  Marim  (Rome,  185(1); 
PHILARIITE  ChaSLES,  Galileo  Galilei ;  LlBRI.  IHstoire  de 
la  vie  et  des  ceuvrea  de  Galilei :  and  the  splendid  collection 
in  4to  of  the  Opere  edite  ed  infditi  di  Galileo  Galilei,  pub- 
lished at  Florence  by  Eugenio  Alberi  at  the  expense  of  the 
grand  duke.  In  1S64,  on  the  occasion  of  a  centennial 
celebration  of  the  birth  of  Galileo  by  the  University  of 
Pisa,  a  discourse  was  published  by  Prof.  Silvestro  Cento- 
fanti,  and  a  comparison  between  Galileo  and  Bacon,  as 
founders  of  the  experimental  philosophy,  by  Prof.  Pas- 
quale  Villari.  Angelo  de  Guberxatis. 

Gal'ing'ale,  a  name  applied  popularly  to  various  plants, 
especially  to  certain  sedges  of  the  genus  Cyperus,  and  more 
particularly  to  Ci/pcnts  lomjuR,  a  bulbous  sedge  of  Europe. 
Its  bulbs  have  been  employed  in  medicine,  but  are  now 
more  used  by  perfumers,  who  extract  from  them  a  substance 
having  a  fragrance  like  that  of  violets.  Other  species  yield 
perfumes,  especially  in  tropical  lands. 

Ga'lion,  city  of  Crawford  co.,  0.,  64  miles  N.  of  Colum- 
bus, on  the  Cleveland  Columbus  Cincinnati  and  Indian- 
apolis R.  R.,  at  the  junction  of  the  Indianapolis  division 
with  the  main  line,  and  on  the  Atlantic  and  (ireat  AVestern 
R.  R.  It  has  the  shops  of  the  railroads,  2  foundries,  a 
large  mill,  2  national  banks,  2  newspapers,  2  hotels,  11 
churches,  a  fine  union  school  building,  and  a  building 
association,  and  is  rapidly  growing.  Railroad  interests 
constitute  the  leading  business.     Pop.  3J23. 

RowE  &  CooxROD,  Eds.  "Review." 

Galipca*     See  Angostura  Bark. 

GaUipot  [Fr.].  the  concrete  turpentine  which  collects 
upon  piue  trees  in  the  S.  of  France;  called  also  harras; 
it  is  an  article  of  commerce,  and  after  melting  and  strain- 
ing enters  into  some  pharmaceutical  compounds  in  Eu- 
ropean practice.    (See  TLRrESTixE.) 

Gall  (Fraxz  Joseph),  M.  D.,  b.  at  Tiefenbronn,  in 
Baden.  Mar.  9,  175S.  of  Italian  descent  on  the  father's 
side;  studied  at  Baden,  Bruchsal,  Strasburg,  and  Vienna, 
where  in  178j  he  took  his  medical  degree.  From  childhood 
he  had  noticed  and  extensively  compared  the  differences  in 
the  shapes  of  men's  heads,  believing  that  these  dilTerences 
would  afford  the  best  index  to  the  mental  and  moral  cha- 
racters of  persons  examined.  In  17l*6  he  began  to  lecture 
at  Vienna  upon  his  new  theory,  since  widely  known  as  the 
*■  science  of  phrenology"  (see  Phrexology);  but  the  an- 
nouncement drew  upon  him  much  censure,  ridicule,  and  op- 
position, and  in  ISO o  the  Austrian  government  interdicted 
his  lectures.  In  180"  he  repaired  to  Paris  with  his  apostle 
Spurzheim  ;  he  became  a  practitioner  of  medicine,  and  in 
1819  a  citizen  of  France.  B.  near  Paris  Aug.  22,  1828. 
His  principal  works  are  Philosoj/hinch-Medicinische  Unter- 
auchiiiif/e)i  I  17*' I),  lieeherches  utir  le  Systeme  \erveiix  ( 1808), 
Aiiotomie  et  Physioloffie  du  Systeme  Netveux  {1810-19),  and 
Sur  l\>riifine  des  qualites  innrdlea  et  de  faenltes  intellectu- 
ellea  (1822-25). 

Gal'la^her  CWii.i.iam  B.).  b.  at  Philadelphia  Aug., 
1808,  the  son  of  an  Irish  patriot  and  exile:  removed  in 
1816  to  Cincinnati;  was  apprenticed  to  a  printer  1821; 
was  for  many  years  a  journalist  of  Cincinnati  ;  also  edited 
journals  in  Xenia.  0.,  and  Louisville,  Ky.  ;  was  employed 
in  clerkships  at  Washington,  D.  C,  1850-53.  Author  of 
Erato  (3  vols.,  1835-37,  poems),  and  another  original  vol- 
ume (1846).  besides  a  compilation  of  poems  (1841),  ete. 
He  also  prepared  a  Social  and  Statistiml  Vieic  of  the  Mis- 
sissippi Valle}/,  and  accomplished  much  in  developing  a 
taste  for  literature  in  the  West.  In  1853  he  became  a 
farmer  near  Louisville.  Ky.,  and  was  later  employed  in  the 
treasury  department  at  Washington.  He  has  written  much 
upon  agricultural  subjects. 

GaHait  (Louis),  historical  painter,  b.at  Tournay  (Bel- 
gium) in  1810.  Ilia  studies  were  pursued  in  Antwerp,  but 
chiefly  iu  Paris;  his  first  pictures  wore  exhibited  iu  Brus- 
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sels,  and  soon  gained  for  him  fame ;  but  he  has  been  a 
more  iVequent  contributor  siuee  ls;ij  to  the  French  exhi- 
bitions. His  great  subjects  are  taken  from  the  bifilory  of 
the  Low  Countries  :  The  Duke  of  Alba  in  the  XeOierlandsy 
2'fi€  Lunt  }fo/neiits  of  Egmont,  The  Lust  Hunura  paid  to 
iJ'jiii'nit  aii't  Hint),  The  Abdication  ofChnrUn  V.  But  he 
has  painted  other  scenes,  partly  historical  and  partly  imag- 
inative :  The  D^-afh  of  Pafentrina,  Job  and  his  Fritiidn, 
Montaiijne  visiting  Ta^so,  Baidicin  crowned  Emperor  of 
Conatfintinoplff  The  Temptation  of  St.  Anthony^  etc.  His 
]taiutin;;s  are  of  hir;;e  size  and  full  of  ai^tion.  M.  ttaHait 
irt  a  niember  of  the  Uoyal  Academy  of  Iicl;^ium,  an  honorary 
member  of  the  Royal  Ai-adcmy  of  London,  and  a  foreign 
associate  of  the  Paris  Academy  of  Fine  Arts,  in  the  place 
rendered  vacant  by  the  dcntb  of  Overbeck.  He  obtained  a 
medal  in  1835  and  the  decoration  of  the  Legion  of  Honor  in 
JSU.     He  is  a  resident  of  Brussels.     0-  B.  FitoiHiNtMiAM. 

GalMaucPs  Grove,  tp.  of  Shelby  co.,  la.      Pop.  002. 

Gariil  Ox,  a  breed  of  domestic  cattle  found  in  Abys- 
sinia. Like  most  of  the  cattle  of  India,  it  hiis  a  hump 
upon  the  shoulders,  but  it  is  chietly  remarkable  for  its 
monstrous  horns,  which,  considering  the  small  dimensions  _ 
of  the  animal,  far  exceed  in  relative  size  the  horns  of  any 
other  breed.  This  breed  is  apparently  in  every  way  in- 
ferior to  the  ordinary  cattle  of  Kurope  and  the  U.  S. 

Gallara'te,  town  in  the  province  of  Milan,  noted  for 
it^  commercial  and  industrial  activity.  It  is  situated  at 
the  junction  of  the  railways  leading  from  Lake  Ma;i;giore 
and  Lake  Lugano  to  Milan,  from  which  city  it  is  about  2:') 
miles  disfant.  The  first  spinning-jennies  ever  used  in 
Italy  were  introduced  here  by  the  family  Pouti — a  family 
to  whose  enlightened  liberality  this  town  is  otherwise 
largely  indebted.  It  contains  niauy  fine  buildings,  and 
great  care  and  expense  has  been  bestowed  on  a  new  cem- 
etery, which  is  much  praised.     Pop.  7.^90, 

Gal'las,  a  powerful  native  race  of  Eastern  Africa,  who 
have  for  years  been  gradually  encroacliing  upon  the  Abys- 
flinians  proper.  They  seem  to  have  originatt-d  far  to  the 
S.  of  Abyssinia.  They  are  divided  into  many  tribes,  are 
partly  Mohammedan,  while  the  majority  are  pagans. 
They  are  remarkable  for  their  bravery  and  savage  charac- 
ter.    Tliey  are  dark-brown,  with  frizzled  hair. 

Gal^Iatin,  rtounty  of  Southern  Illinois,  bounded  on  the 
E.  by  the  Wabash  and  the  Ohio  rivers.  Area,  .'JIO  square 
miles.  It  is  fertile  and  well  timbered.  Tobacco  and  grain 
are  staple  prorlucts.  Coal  is  mined,  and  salt-springs  arc 
found  here.  It  is  intersected  by  the  Springfield  and  Illi- 
nois South-eastern  R.  R.     Cap.  Shawucetown.     P.  11,134. 

Gallatin,  county  of  Kentucky,  separated  from  Indiana 
by  the  *>liio  River.  Area,  l."»0  S((uare  miles.  The  suil  is 
productive,  the  surface  undulating  and  well  timbert-d.  To- 
bacco and  grain  are  staple  products.  The  county  is  trav- 
ersed by  the  Louisville  and  Cincinnati  R.  R.  Cap.  War- 
saw.    Pop,  j07-1. 

GaHatiii,  county  of  Montana,  bordering  on  Wyoming. 
Are:i,  tJl'UO  square  miles.  It  was  in  1870  the  foremost  agri- 
cultural county  in  the  Territory.  Grain,  live-stock,  and 
dairy  prochurts  are  the  stiiples.  The  county  is  tni-versed  by 
the  Vcllowstone  and  numerous  other  streams.  Mucrh  of  it 
nt-eds  irrigation,  and  timber  is  rather  scanty.  A  piirt  of 
the  county  is  in  the  Crow  reservation.  <iold  and  lig- 
niiic  oal  are  abundant.     Cap.  Bozeman.     Pup.  1578. 

Gallatin,  post-v.,  cap.  of  Daviess  co.,  Mo.,  at  the 
junction  of  the  Chicago  Rock  Island  and  Pacific  R.  R. 
and  the  St.  Louis  Kansas  City  and  Northern  R.  R.,  on 
(Jriind  River.  It  has  2  banks,  13  storew,  2  newspapers,  2 
IimIi'Is,  a  fine  graded  iKiblic  school,  and  1  churehes.  Pop. 
ill. out  L'.no.  J.  r.  Dav,  Ed.  "  Nuhth  Missoukian." 

Gallatin,  tp.  of  Clay  co.,  Mo.     Pop.  2241. 

(Gallatin,  tp.  of  Columbia  co.,  N.  Y.     Pop.  141rt. 

Gallatin,  pOHt-v.,  cap.  of  Sumner  eo..  Term.,  2*)  miles 
from  .Ninbville,  on  the  Louisville  Nashville  and  lireat 
Southern  R.  R.,  antl  '.i  miles  from  the  Cumberland  River. 
It  has  a  largo  colton-factory,  n  wool-factory,  a  national 
bank,  a  <Ieposit  bank,  2  large  tlouring-mills,  n  ciirriage- 
fiietfiry,  iin  iron-foundry,  a  iiianufiietory  of  agricultural  im- 
pletnent--*,  pbining-millH,  2  newspapers,  7  cbnrelies,  I  hotel?, 
and  the  usual  numljer  of  Htores,  HlmpH,  elo.  Pop.  212.'1. 
T.  BovKits  A  Co..  Ens.  "  Examinkh." 

Gallatin  f  Ai.nnnT),  LL.D.,  one  of  ihn  mont  distingui»h- 
od  state-tmen  i>f  America,  !».  at  (Jeni-vii,  Switzerland,  of 
an  aneicnt  p:itrieian  fiimily  -Jan.  2'.l.  I7<>|,nnd  wii»  tlio  Hon 
u\'  .lean  de  <fiillntin  l>y  S()phia  Albertiini  Rolaz  du  ll<»soy, 
his  wife.  I!i>«  maferna!  grandfather  wiis  Albert  Holax, 
Seigneur  du  Uosey.  of  Pays,  now  canton  of  \'au"I  in  Switz- 
erland. IIi«  ancestor,  Jenn  de  (iailatin,  senrrtary  to  the 
duko  of  Savoy,  removed  from  Bres«e,  now  department,  of 
Ain  in  Franco,  to  Geneva,  uf  which  bo  bocamu  a  oitizon  in 


1510,  and  although  ho  was  created  a  viscount  palatine 
{rirt-raiitrn)  by  Popo  Lco  X.  (1j22),  he  embraced  the 
Reformation,  and  was  one  of  the  magistrates  of  the  city  in 
16;iJ,  when  Geneva  became  an  independent  republic.  His 
wife  was  Perronnette  d'Entremont,  nearly  related  to  Jac- 
queline d'Entremont,  wife  of  the  illustrious  Admiral  Co- 
ligiiy.  Albert  (Jullutin  was  left  an  orphan  in  his  infancy, 
aud  was  educated  under  the  care  of  a  distinguished  lady, 
a  friend  and  relation  of  his  mother.  He  graduated  in  177if 
at  the  University  of  (leneva,  aud  being  deeply  imbued 
with  the  bold  and  lilieral  spirit  of  the  times,  ho  declined 
oflers  of  honorable  and  advantageous  employment  under 
one  of  the  sovereigns  of  (Jcrniany,  and  in  opjtosition  to 
the  wishes  of  his  family  emigrated  to  tho  U.  S.  He  landed 
at  Boston  July  14.  1780,  and  soon  after  his  arrival  pro- 
ceeded to  Maine,  where  ho  served  as  a  volunteer  under 
Cul.  Allen,  made  advances  to  the  governnuiit  for  the  sup- 
port of  the  American  troops,  and  in  Nov.,  1781),  was  placed 
in  command  of  a  small  fort  at  Passanniquoddy,  defended 
by  a  body  of  militin,  volunteers,  and  Indians.  .  In  178.*i  he 
was  professor  of  the  French  language  at  Harvard  Uni- 
versity, aud  the  following  year,  having  received  bis  jiatri- 
mony  from  Europe,  he  purchased  largo  tracts  of  laud  in 
Western  Virginia,  with  a  view  of  forming  an  exteusive 
settlement;  he  was,  however,  prevented  by  the  Indians; 
in  1786  purchased  a  farm  on  the  hanks  of  the  Munonga- 
hela,  in  Fayette  co.,  Pa.:  in  1789  was  elected  a  mcmberuf 
the  convention  to  amend  the  coustitution  of  Pennsylvania, 
and  united  himself  with  tho  Republican  party;  in  171*0 
was  elected  to  the  house  of  representatives  of  Pennsylvania, 
and  continued  to  be  re-elected  till  he  took  his  seat  in  Con- 
gress; in  1793  was  elected  a  Senator  of  the  U.  S..  but  his 
eligibility  was  contested  on  the  ground  of  his  not  having 
been  a  sufficient  length  of  time  a  citizen,  and  he  lost  his  seat 
by  a  strict  party  vote.  It  was  on  this  occasion  that  the 
doors  of  the  Senate  were,  for  thf  first  time,  thrown  ojjen  to 
the  public.  The  same  year  married  in  New  York  City  a 
daughter  of  Com.  James  Nicholson.  There  was  one  ser- 
vice rendered  by  Mr.  Gallatin  at  this  time  which  he  al- 
ways looked  upon  as  most  important  in  its  consequences 
and  most  honorable  to  himself — the  bead  he  personally 
made  against  what  is  commonly  ealled  "The  Whisky  In- 
surrection." In  1794,  Mr.  Gallatin  returned  to  Fayette  co. 
In  Oct.,  1794,  was  again  elected,  by  the  concurring  votes 
of  all  parties,  to  the  legislature,  and  on  the  same  day  was 
elected  member  of  Congress  fur  the  adjacent  district  of 
"Washington  and  Allegheny  counties,  in  which  ho  did  not 
reside.  In  Dec,  1795,  he  took  his  seat  in  Congress,  and 
continued  there  during  three  terms,  and  had  been  re-elected 
for  a  fourth  term  when,  on  the  accession  of  Mr.  Jefferson 
to  the  Presidency  in  1801,  he  was  ajipointed  secretary  of 
the  treasury.  Although  Mr.  Gallatin'spoko  on  every  im- 
portant subject  of  debate  that  arose,  he  paid  particular  at- 
tention to  the  financial  concerns  of  the  country.  It  was 
on  his  motion  that  the  committee  of  ways  and  means  was 
first  organized  :  and  he  exjilained  bis  views  in  A  Sketch  of 
Finanrcs,  publi-^hed  in  179fi,  and  in  Vien-s  of  Public  Debt, 
f7r.,  ])ublished  in  1800.  The  Congressional  career  of  Mr. 
Gallatin  was  one  of  a  splendor  rarely  surpassed. 

In  1809,  Mr.  ^Madison  otVered  him  the  state  department, 
but  he  declined  it,  and  renniined  at  tho  head  of  tho  treasury 
department  until  1813,  a  period  of  twelve  years.  M'hile  at 
the  lu'iidof  the  treasury  he  exereiscil  a  great  inrtueuce  with 
tho  other  d<'partmonts  and  in  the  gem-nil  administration 
of  the  government,  esjiecially  in  regard  to  its  avowed 
policy  of  retrenchment  and  tinuneial  reform.  On  tho  offer 
of  the  Russian  mediation  in  18i:j,  Mr.  (iallalin  proceeded 
to  St.  Petersburg  as  envtty  oxtrnordinary  of  the  V .  S.,  with- 
out, however,  resigning  tlie  olhce  of  secretary  of  the  treas- 
ury, it  being  his  intention  to  resume  the  duties  of  that  ar- 
duous and  diflieult  ollico  if  ho  was  not  successful  in  nego- 
tiating an  honorable  penoe.  Previous  to  his  departure  he 
drew  u]i  a  number  of  bills  tbnt  were  necessary  lo  carrying 
into  elVect  the  tn-stem  of  taxation  that  be  had  recommended 
to  Congress  in  his  annual  report  and  in  a  letter  addressed 
by  him  in  reply  to  ouo  from  the  cimimitteo  of  ways  and 
nieanH :  these  bills  were  reported  by  the  committee  on  Jan. 
20.  1812.  anil  wore  linnlly  passed  by  Congress  at  their  S|>o- 
cial  session  held  on  May  2t.  islli,  in  the  form  in  whieh 
they  hail  been  recommended  by  Mr.  (Jallatin  and  reportoil 
by  the  committee.  Great  Britain  having  refused  Ibe  mo<li- 
ntion  of  Russia,  she  agreed  lo  treat  directly  with  the  U.  S. 
Gottenburg  was  first  selected  for  currying  on  the  negoti- 
ations, but  Mr.  (Jallatin  having  arranged  with  Lord  Ciistle- 
reagh  that  tliey  hlioidd  be  transferred  tit  (Jhrnt,  he  pro- 
neodei)  there  in  1HI4,  and  in  conjnnotion  with  his  distin- 
guished a-^scnuates  negotiated  and  signed  the  treaty  of 
peace.  In  isl'i  ho  went  to  Londiut.  wliere,  with  Messrs. 
AdniuR  and  Clay,  be  negotiated  and  »igno<l  a  eomnn-roial 
ounvention  between  tho  two  oountrie*.  In  ISIH,  Mr.  Madi- 
son was  desirous  that  bo  should  roiumo  tbo  pluvo  of  seoro- 
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tary  of  the  treasury,  but  he  declined,  and  went  out  to 
France  as  minister  of  the  U.  S,,  where  he  remained  until 
182o.  He  was  twice  deputed  on  extraordinary  missions — 
in  1817  to  the  Netherhinds,  and  in  1818  to  England.  He 
would  not  accept  of  a  seat  in  the  cabinet  at  Washington  on 
his  return  in  182.'i.  In  1S24,  when  nominated  for  Vice- 
President  of  the  U.  S.  l>y  the  Kepublican  members  of  Con- 
gress, he  declined  the  nomination.  He  also  declined  the 
Panama  mission  tendered  to  him  by  President  Adams.  He 
received  the  thanks  of  the  government  of  the  new  republic 
of  Greece  for  his  eiforts  in  their  behalf.  In  1826  he  was 
appointed  envoy  extraordinary  to  England,  returned  to  the 
U.  S.  in  Dec,  1827.  and  resided  in  the  city  of  New  York  ; 
and,  with  the  exception  of  the  preparation  of  the  argument 
to  be  laid  before  the  king  of  the  Netherlands  on  liehalf  of 
the  U.  8.  in  reference  to  the  north-eastern  boundary,  which 
occupied  him  for  the  first  two  years,  he  held  no  public 
oSice.  In  1830  he  was  chosen  president  of  the  council  of 
the  University  of  the  City  of  New  York.  An  early  disci- 
ple of  the  school  of  Adam  Smith,  he  was  always  strongly 
in  favor  of  free  trade,  and  assisted  at  the  free-trade  con- 
vention held  at  Philadelphia  in  1831.  The  preparation  of 
tlie  memorial  to  Congress  on  behalf  of  said  convention  was 
committed  to  him.  The  same  year  (1831)  he  became  presi- 
dent of  the  National  Bank,  which  position  he  resigned  in  1 839, 
when  he  was  succeeded  by  his  eldest  son,  James  Gallatin. 
He  had  been  for  several  years,  and  was  at  the  time  of  his 
death  (Aug.  12,  1849),  president  of  the  New\''ork  Historical 
Society,  and  also  president  of  the  American  Ethnological 
Society,  organized  under  his  auspices. 

Besides  his  numerous  writings  on  the  currency  and  other 
subjects  connected  with  finance,  and  his  official  papers,  he 
published  some  elaborate  works  on  the  Indian  languages, 
etc.  In  1840  his  essay  on  the  north-eastern  boundary  ap- 
peared, which,  together  with  his  essay  on  the  map  of  Mr. 
Jay,  read  before  the  New  York  Historical  Society,  dis- 
played great  research.  In  1846  appeared  his  remarkable 
and  unanswerable  letters  on  the  Oregon  controversy.  His 
beautiful  essays  on  the  Mexican  war  are  still  fresh  in  the 
recollection  of  all.  They  were  addressed  to  the  interests  as 
well  as  the  moral  obligations  of  nation:*.  He  was  from 
principle  a  sincere  lover  of  peace :  he  had  been  opposed  to 
the  war  of  1812,  which  had  been  forced  on  ^Ir.  Madison's 
administration;  and  the  last  years  of  his  political  life  in 
the  diplomatic  service  of  the  country  were  employed  in 
promoting  that  object.  His  last  intellectual  effort  was  a 
treatise  on  the  languages  and  civilization  of  the  Southern 
and  Western  tribes  of  Indians.  His  reputation  extended 
from  America  throughout  Europe.  He  left  the  impress  of 
his  great  mind  on  the  age  in  which  he  lived,  and  went  to 
the  grave  universally  honored.  His  career  was  alike  hon- 
orable to  the  country  of  his  birth  and  to  that  of  his  adop- 
tion. {Proceediufjs  of  the  Xew  York  Hi'ston'raf  Soriefi/,  Oct., 
1849.)  Albert  H.  Gallatix. 

Gallatin  City,  a  v.  of  Gallatin  co.,  Mont.     Pop.  53. 
C-allatin,  31ount,  a  mnnntain  some  10.000  feet  high, 
near  the  N.  W.  corner  of  Wyoming,  and  iu  the  National 
Park.    Near  its  base  rise  the  Gallatin  River  and  the  E.  fork 
of  the  Madison. 

Gallatin  River,  one  of  the  head-streams  of  the  Mis- 
souri, rises  in  Montana,  near  the  National  Park.  Its  gen- 
eral course  is  northward  through  one  of  the  most  beautiful, 
healthful,  and  fertile  parts  of  Montana.  Length.  125  miles. 
Gallandet  (Edward  Minkr),  Pir.  1).,  LL.D.,  a  son  of 
Dr.  T.  H.  Gallaudet.  was  b,  in  Hartford,  Conn.,  Feb.  5, 1837; 
taugiit  in  the  Hartford  Asylum  in  185(5,  and  in  1857  took 
a  prominent  part  in  organizing  the  Columbia  institution 
for  the  deaf  and  dumb.  In  1864  he  took  the  preliminary 
measures  for  founding  the  National  Deaf-Mute  College  at 
Washington,  of  which  he  became  president,  acting  also  as 
professor  of  moral  and  political  science.  In  18f>8  he  pub- 
lished a  report  of  his  observations  in  the  deaf-mute  schools 
of  Europe.  He  is  also  author  of  other  reports  on  deaf- 
mute  education. 

Gallaudet  (Thomas),  D.  D.,  son  of  Dr.  T.  H.  Gallau- 
det, b.  at  Hartford,  Conn.,  June  .3,  1822  ;  educated  at  Trinity 
College  of  that  city,  and  graduated  in  1842  ;  was  1S43-58 
a  professor  in  the  New  Y'ork  institution  for  deaf  mutes; 
took  orders  in  the  Protestant  Episcopal  Church  1S50;  be- 
came rector  of  St.  Ann's  church.  New  Y'ork  City,  in  1852, 
and  instituted  in  it  regular  services  for  deaf  mutes  and  their 
friends;  general  manager  of  the  Church  Mission  to  deaf 
mutes  Oct..  1872;  pastor  of  the  sisterhood  of  the  Good 
Shepherd  at  St.  Barnabas  House.  Apr.,  1869;  chaplain  of 
the  Midnight  Mission.  Nov.,  1871:  has  done  much  to  pro- 
mote  the  instruction  of  deaf  mutes  elsewhere,  and  has  writ- 
ten largely  upon  the  subject. 

Gallaudet  (Thomas  Hopkixs),  LL.D.,  b.  in  Philadel- 
phia Dec.  10,  1787,  of  Huguenot  descent;  graduated  at 
Yale  in  1805  :  was  tutor  there  1808-10:  studied  1811-14at 


Andover  Theological  Seminary  ;  studied  law  also  ;  visited 
Europe  1814-15  in  the  interest  of  the  Hartford  institution 
for  deaf  mutes,  which  he  started,  and  to  the  suporintendency 
of  which  he  had  been  appointed  ;  returned  in  1816,  accom- 
panied by  Laurent  Clerc;  was  iu  charge  of  the  asylum  lsl7- 
30,  and  afterwards  remained  a  director ;  was  chaplain  of  the 
insane  retreat  at  Hartford  1838-51  ;  author  of  Sixteen  Din- 
o^)(irses{  London.  1818).  liible  Stories  for  tfie  Yountj  (1838), 
The  Child's  Book  of  the  Soul,  Youth's  Book  of  Natural  Thcnl- 
o/7_y  (1852) :  helped  prepare  a  small  English  dictionary:  wrote 
valuable  articles  forAnnnlH  of  the  Deaf'  nwl  Dinnb,eic.  D. 
at  Hartford,  Conn..  Sept.  9,  1851.  (See  his  Life,  by  H. 
HuMPHUEY.  1858;  H.  Baknard,  Tribute  to  Gallaudet;  Du. 
SpRAGrE,  Annals  of  the  American  Pulpit.) 

Gal'lauher,  tp.  of  Clinton  co.,  Pa.     Pop.  252. 

Gall-Bladder,  a  pear-shaped  membranous  sac,  the 
reservoir  for  the  bile,  situated  iu  a  fossa  on  the  inferior  sur- 
face of  the  right  lobe  of  the  liver.  It  is  about  four  inches 
long,  and  one  in  width  at  its  broadest  part,  and  in  its 
natural  undistended  condition  holds  about  an  ounce.  The 
gall-bladder  consists  of  throe  coats — an  external,  derived 
from  the  serous  membrane  which  lines  the  alulominal 
cavity;  a  middle  cuat,  composed  of  muscular  and  fibrous 
tissue  ;  and  an  intern.al  mucous  coat.  A  thick  viscid  mucus 
is  secreted  by  the  last-mentioned  coat  which  sometimes 
plugs  up  the  common  bile-duct,  thus  giving  rise  to  jaun- 
dice. The  gall-bladder  receives  the  bile  secreted  by  the 
liver  through  the  hepatic  and  cystic  ducts.  It  discharges 
its  contents  through  the  common  bile-duct  into  the  up])er 
portion  of  the  small  intestine.  Besides  being  greatly  dis- 
tended with  bile  in  consequence  of  obstructed  ductus 
communis,  the  cavity  of  the  gall-bladder  may  be  almost 
entirely  obliterated  in  consequence  of  obstruction  in  the 
cystic  ducts.  It  also  frequently  contains  biliary  calculi. 
Many  plant-eating  mammals  and  some  birds  are  without  a 
gall-bladder;  and  there  arc  a  few  mammals  which  have 
two.  Edward  J.  Bermixgham. 

Garie,  or  Pon'to  Gario,  town  of  Ceylon,  on  the  south- 
ern coast  of  the  island,  is  fortified,  well  built,  and  has  a  good 
harbor.  Its  trade,  however,  is  insignificant,  compared  with 
the  fertility  of  the  surrounding  districts  and  the  commercial 
advantages  of  its  position.     P.,  with  surroundings,  27,873. 

Gal'le  (JonANN  Gottfried),  Pii.  D..  b.  at  Pabsthaus, 
Gernmny,  June  9,  1812;  studied  at  Wittenberg  and  Berlin, 
and  became  astronomical  assistant  iu  the  Berlin  Observa- 
tory, under  Encke  ;  discovered  three  comets  1839-40;  aud 
in  1846,  following  the  directions  sent  him  by  Leverrier,  on 
the  evening  of  the  very  day  when  he  received  those  direc- 
tions he  found  the  planet  Neptune.  In  1851  he  became 
professor  of  astronomy  at  Breslau;  twice  received  the  La- 
lando  prize  ;  author  of  numerous  papers  and  some  trea- 
tises on  climatology  and  astronomy. 

Gal'leass,  a  sort  of  galley  formerly  built  in  Spain  and 
Italy.  There  were  enormous  towering  structures  at  either 
end.  As  many  as  300  galley-slaves  were  em]»loycd  in  row- 
ing one  of  these  vessels.  They  were  much  larger  than  the 
galleys,  aud  (unlike  them)  had  guns  iu  broadside. 

Gal'leon,  a  name  given  to  a  class  of  large  ships  for- 
merly built  in  Spain.  Some  galleons  were  used  in  war, 
and  had  sometimes  four  gun-docks.  Others  were  emploved 
as  treasure-ships  in  bringing  the  precious  metals  from 
America  to  Spain.  They  wore  large,  clumsy  structures, 
and  were  the  easy  prey  of  pirates  and  hostile  navies.  Their 
bulwarks  wore  three  or  four  feet  thick. 

Gal'lery  [Fr.  galerie,  originally  a  hall  for  festivity],  in 
architecture,  may  designate  any  long,  narrow  passage. 
Latterly,  it  generally  designates  a  permanent  platform  or 
floor  elevated  above  a  part  of  the  general  floor  of  an  apart- 
ment, and  running  along  one  or  more  sides  of  a  room. 
Galleries  may  be  let  into  the  wall  or  supported  on  pillars. 
There  may  be  two  or  more  galleries,  one  above  another. 
This  is  usually  the  case  in  theatres  and  opera-houses.  On 
shipboard  there  is  sometimes  a  gallery  extending  outward 
from  the  stern  and  quarters  of  a  ship.  In  fortification  a 
gallery  is  a  long  covered  passage,  either  through  earth- 
work or  masonry,  or  underground.  The  term  is  also  ap- 
plied to  a  hall  for  the  exhibition  of  works  of  art. 

Gal'ley  [Fr.  fjal^e,  f/nl^re],  a  form  of  ship  which  is  the 
direct  offspring  of  the  iiariv  of  the  ancients.  The  Phoe- 
nician. Carthaginian,  Greek,  and  Human  vessels,  if  of 
considerable  size,  were  galleys.  The  name  is  properly 
given  to  a  class  of  vessels  formerly  much  used  in  the  Medi- 
terraneaii.  and  even  now  scarcely  obsolete.  They  were 
long,  narrow  ships,  which  were  propelled  partly  by  sails, 
but  chiefly  by  oars.  They  were  used  both  in  war  and  com- 
merce. The  oare  were  in  one  or  more  banks  or  tiers,  and 
were  often  worked  by  convicts  (as  in  France  and  other 
countries)  or  by  slaves.  The  swift  piratical  galleys  of 
Barbary  were  rowed  by  Christian  slaves.     In  such  cases 


GALLIA— GALLICANISM. 


411 


the  rowers  were  chained  to  their  oars.    Several  varieties  of  ; 
oppn  boats  are  known  as  galleys. 

(iALi.KV.   in  printing,  is  the  tray  of  wood  or  metal  in  j 
which  the  compositor  deposits  the  types  from  the  compos- 
ing-stick as  often  as  the  latter  is  filled. 

Gal'lia,  commonly  anglicized  as  Gaul,  the  name  given 
bv  the  Huniiins  to  the  region?  inhabitcl  by  <.'clt8  in  Iluly 
and  what  is  now  France.  Celtic  Italy  was  called  Cisalpine 
(IhuI.  and  tliat  part  N.  of  the  I*o  was  called  Transpadane 
Gaul;  while  what  is  now  Franco  was  Transalpine  Maul. 
(iallia  Ulterior:  also  Gallia  Comata,  or  "long-haired  Gaul," 
from  the  length  of  the  people's  hair.  Gallia  Kraecata, 
"breeched  tJaul"  (from  the  use  of  breeches  as  clothing), 
was  also  called  Gallia  Xarbonensis,  and  was  a  strip  uluug 
the  Mediterranean  coast  of  France. 

CisALi'iNR  Gai'L,  in  a  general  way»  may  be  defined  as 
having  had  the  Rubicon  as  its  south-eastern  and  the  Trcbia 
as  its  south-western  landmark.  Traces  of  a  Celtic  language 
exist  in  the  names  of  places  still  farther  8.,  and  Celts  must 
early  have  had  a  strong  foothold  in  Italy;  and  the  native 
Celtic  population  was  often  reinforced  by  immigrant  tribes 
from  Transalpine  (iaul,  but  the  po])ulation  certainly  con- 
tained a  larger  Italian  or  non-Celtic  element  as  far  back 
as  history  goes.  The  Koman  power  gradually  trenched 
upon  Cisalpine  Gaul,  and  it  finally  received  a  special  form 
of  government  under  the  Romans. 

Transalpine  Gaul,  the  Gallia  of  Caesar,  xvaa  divided 
in  his  time  into  Aquitania,  which  lay  S.  U'.  of  the  (iaronne, 
whose  people  were  probably  of  Basque  race  ;  Gallia  Proper, 
or  the  region  of  the  Celtic  or  Galli,  extending  from  the 
Garonne  to  the  Saone  and  Marne;  and  (iallia  IJclgica, 
bounded  E.  by  the  Rhine.  But  there  were  certainly  (Jer- 
maiiic  tribes  on  the  left  of  the  Rhine,  as  well  as  many  Celts 
in  the  heart  of  Germany  at  this  time.  It  has  been  con- 
ceived that  the  Bclg;>?  were  Gauls  (Celts)  of  the  Cymric 
branch,  but  the  point  has  never  been  established;  and  it 
is  certain  that  a  large  Germanic  element  existed  there. 
Julius  Caesar  and  his  successors  adopted,  with  a  large  de- 
gree of  success,  the  policy  of  Romanizing  Gaul,  and  in  later 
times,  chiefly  under  Frankish  inlluence,  it  became  to  some 
extent  Germanized,  and  most  of  its  distinctively  Celtic 
traits  disappeared.     (Sec  Celts.) 

Gallia,  county  of  Ohio,  sejiaratod  from  West  Virginia 
by  the  Ohio  River,  its  eastern  boundary.  Area,  -120  square 
miles.  Its  surface  is  hilly,  but  it  is  fertile,  producing  cattle, 
grain,  and  wool  abundantly.  Coal  and  iron  ore  arc  found. 
Cap.  Gallipolis.     Pop.  2j.;j4.'). 

Gariiard  [Fr.  Gnillard;  It.  Romai\c9ca\y  a  gay  and 
lively  dance  of  a  kind  now  unfashionable  or  obsolete  or 
nearly  so,  except  amctng  European  peasants.  Also  the  music 
for  such  a  dance,  which  was  smooth  and  melodious  and  in 
very  quick  time. 

Gallia'te,  town  in  the  province  of  Novara,  Italy, 
and  near  the  city  of  Novara,  possessing  silk  and  cotton 
manufactories.  The  vicinity  is  considered  very  salubri- 
ous, and  is  much  frequented  in  the  summer  fur  hunting 
and  fishing,  as  well  as  for  health.     Pop.  7018. 

Gallic  Ac'id  (C7IIGO5  -  H3C7II3O.V),  discovered  by 
Pchcele,  occurs  in  most  astringent  parts  of  plants,  associated 
with  tannic  aciti,  as  gall-nuts,  sumach,  divi-divi,  green  and 
black  tea,  sandal-wood,  walnuts,  etc.  It  may  be  extracted 
from  infusions  containing  at  the  same  time  tannic  acid  by 
first  precipitating  that  acid  by  gelatine,  evaporating  the 
filtrate  to  dryness,  extracting  with  alcohol,  and  dissolving 
the  gallic  acid  from  the  residue,  obtained  on  evaporating 
th(!  alcohol,  in  boiling  water,  which  on  cooling  deposits 
crystals  of  gallic  acid.  It  is  jmrified  by  reerystalli/ation 
and  treatment  with  animal  charcoal.  Gallic  tieid  is  usually 
obtained  by  the  fermentation  of  gall-nuts.  The  powdered 
gull-nuts  are  exposed  to  the  air  for  a  month  or  six  werks 
in  a  moist  state,  at  a  temperature  of  2))°  to  2.')°  C.  {(JS°  to 
77°  F.).  The  ferment  appears  to  be  the  I'tniriUinm  fffitu'uni 
and  the  Aiiprn/Slfiiit  nu/fr.  The  mass  becomes  covered  with 
these  plants  (mould),  and  the  surface  is  frecjuently  cleansed 
by  removing  this  mould.  When  the  fermentiition  is  eom- 
pletc'l,  the  moist  muss  is  pressed,  and  the  ref-idue  is  boiled 
with  water  to  extract  the  gallic  acitl,  which  deposits  in 
crystals  as  the  sohitit>n  cools.  By  redissolving  in  H  parts 
of  boiling  water,  and  treating  the  stdution  with  animal 
charcoal,  tin'  coloring-mntfers  are  ren>over|.  By  this  fer- 
mentation the  tannic  acid  of  the  nut-galls,  which  Is  a  glu- 
coside  (sec  (ii.riosTnKs),  assimilates  the  elements  of  water 
and  yielils  gallic  acid  and  glucose: 

Taiink  ftoM.  Onlllo  AOl<l.  Oluno«t>. 

CarllaiOn  (-  ^HjO  -  :1C7H«06  +  CellnOfi. 
By  the  action  of  acids  or  alkalies  the  tannio  aeiii  in  dpoom- 
posed  in  the  same  manner.  Tannic  neid  is  rapidly  erm- 
vertetl  into  gallic  acid  by  boiling  in  dilute  sulphuric  iu<id. 
The  gallic  acid  crystallizes  in  long  silky  noodles  or  in  tri- 
clinic  prisms,  which  are  inodorous  and  have  an  astringent 


taste.  They  dissolve  in  100  parts  of  cold  and  in  3  parts  of 
boiling  water.  The  solution  reddens  litmus.  They  are  very 
soluble  in  alcohol,  less  so  in  ether,  and  soluble  in  glycerine 
to  the  extent  of  40  grains  in  a  fluid  ounce.  Heated  to  210° 
C.  (410°  F.),  gallic  acid  is  converted  into  pyrogallic  acid 
and  carbon  dioxide : 

Gallic  acid.  PTroRalllo  acid. 

C7II6O5-C6H6OS-HCO2. 

If  exposed  to  the  air,  the  aqueous  solution  of  gallic  acid, 
especially  if  alkalies  arc  present,  disengages  carbon  dioxide 
and  deposits  a  black  substance.  Boiled  with  potassa,  it  is 
changed  to  black  tanno-melanic  acid.  Warmed  with  con- 
centrated sulphuric  acid,  it  is  changed  to  ruligalHc  acid. 
Gallic  acid  reduces  gold  and  silver  salts  to  the  metallic 
state.  It  does  not  precipitate  gelatine,  which  distinguishes 
it  from  tannic  acid.  AVith  ferric  salts  (sesqui-salts)  it  pro- 
duces a  deep  bluish-biack  color.  (Jallic  acid  expels  car- 
bonic acid  from  its  salts,  and  being  tribusic  it  forms  three 
classes  of  salts,  according  as  one,  two,  or  three  atoms  of 
hydrogen  are  rcplaceil  by  metallic  radicals.  There  uro 
aiso  basic  and  acid  salts,  lllaswetz  {J.  pr.  Chcm.  el.  IBi) 
claims  that  this  acid  is  quadribasio.  Gallic  acid  is  em- 
ployed in  photography,  but  is  not  as  useful  as  pyrogallie 
acid  as  a  develo])er.  It  is  the  agent  most  frequently  em- 
ployed to  reduce  silver  in  hair-dyes.  The  most  effective 
dyes  consist  of  two  fluids,  to  be  ajqdied  successively — fii-st, 
an  ammoniacal  solution  of  nitrate  of  silver;  second,  an 
alcoholic  solution  of  gallic  acid.  In  medicine,  gallic  acid 
is  used  as  an  astringent,  especially  for  internal  use,  as  tan- 
nic acid,  though  more  powerful,  is  rendered  insoluble  by 
gelatine.  It  is  used  to  check  luemorrhages  from  the  chest 
and  uterus;  is  used  in  pyrosis  and  for  night-sweats  of 
phthisis.     For  external  use  it  is  inferior  to  tannic  acid. 

C.  F.  Chandler. 

Gariicanism,  the  name  generally  applied  to  a  move- 
ment within  the  Roman  Catholic  Church  in  France  which 
wishes  to  vindicate  the  national  position  of  the  French 
Church  against  the  encroachments  of  the  papal  court.  The 
question  is  one  of  constitution  and  administration  only, 
not  of  doctrines  and  dogmas;  ami  the  liberty  which  is  de- 
sired is  not  a  schism  or  the  establishment  of  an  independ- 
ent Gallican  Church,  but  simply  a  limitation  of  the  papal 
authority  in  favor  of  the  episcopal.  From  the  very  begin- 
ning the  tJallican  Church  occupied  a  more  independent 
iiosition  with  respect  to  the  jiope  than,  for  instance,  the 
Church  of  Italy,  and  in  the  thirteenth  century  this  inde- 
pendence became  more  distinctly  definetl.  The  Pragmatic 
Sanction  of  Louis  IX.  (I2t»l()  forbade  the  p<>pe  to  levy 
nioiu'y  from  the  French  clergy  without  the  consent  of  the 
king,  and  jdaced  the  clergy  under  the  authority  (d'  the  royal 
courts  in  all  civil  cases.  Certain  decrees  of  the  Councils 
of  Constance  ( 1414-1 S)  and  Bale  (14;Jl-4y)  were  condemned 
in  Rome,  but  adopted  in  France  by  the  assembly  of  the 
estates  at  Bourges  (143S);  and  by  t)ie  Pragmatic  Sanction 
of  Charles  VII.  these  decrees,  which  jdaced  the  general 
council  above  the  pope,  forbade  the  pope  to  lay  a  tax  on 
the  appointment  of  bishops  and  prelates,  and  abolished  the 
annates,  were  incorjtorated  in  the  constitution  of  the  Gal- 
lican Church.  Nor  was  this  Pragmatic  Sanction  a  dead 
letter.  In  Mo5  the  bishop  (tf  Nantes  appealed  from  a 
royal  ordinance  to  the  jiapal  court,  but  the  Parliament  of 
Paris  interfered,  and  declared  that  the  bish(q>  had  violated 
the  privileges  of  the  Church  and  the  laws  of  the  nation. 
Ft  was  abolished,  however,  in  I.MH,  by  a  concordat  bcl  ween 
Francis  I.  and  Leo  X.;  Francis  Imped  to  be  investc<l  with 
tbe  fief  of  Naples,  antl  his  chancellor  t<»  bo  made  a  oardinal. 
But  the  Parliament  and  the  university  protested,  and  tho 
decrees  of  the  Council  of  Trent  ( liVLVtUt ).  wbicli  defined 
the  episeippal  aulhorily  as  derived  from  the  |iupi-,  nud  not 
from  Cbrist.  were  not"  adopted  in  France.  Tlie  French 
jienjile  still  eluug  to  the  I'ragmatic  Sanction  of  Bourges, 
and  consideretl  it  as  tho  constitution  of  the  French  Church, 
th«Migh  it  had  lieen  fnrnuillv  abolished.  During  the  gov- 
ernment of  Kiehelieu  and  Mazarin  the  Cliundi  of  Fr«m|e 
was  drawn  closer  to  Home,  but  early  in  the  reign  (d'  Louis 
XIV.  its  indepen<lenee  was  once  moro  usserted.  The  king 
ha-i  made  the  appointments  to  all  the  subordinate  eeelesi- 
astical  oflices  in  a  diocese  during  a  vacancy  occurring  in 
the  opisctquiey.  The  iiope  dispult-d  this  right,  and  n!>w 
followed  the  '•  Declaration  of  the  Clergy  of  France."  drawn 
np)>y  B.»ssuct.  and  sent  to  the  pope  in  lfiS2.  It  nuiintained 
timt  in  lemporul  matters  the  pope  had  no  authority  over 
tho  king,  au.l  that  even  in  spiritual  matters  his  judgment 
was  not  '■  irreformablr;"  his  directions  must  ngrre  with 
tho  decrees  of  the  general  cfuineils  ami  with  siudi  rules  and 
customs  us  are  giinrally  adojited  by  the  tlalliean  Church. 
In  Homi'  tbe  •*  Itectaratiou "  was  publicly  burnt,  and 
fjouis  XlV.maile  some  exphinalions  and  formal  ooneos- 
sions.  hut  in  reality  tho  position  taken  by  tho  "Declara- 
tion "  was  nniintained. 

During  tho  Revolution  thu  constitution  of  tho  French 
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(or,  as  its  Latin  name  is,  the  Gallioan)  Church  was  entirely 
broken  up.  The  estates  and  revenues  of  the  clergy  were 
seized  and  confiscated,  the  schools  and  seminaries  tor  their 
education  destroyed,  and  the  Church  itself  abolished.  Most 
of  the  bishops  fled  and  lived  in  exile.  But  m  IbOl,  Napo- 
leon opened  negotiations  with  the  pope  concernmg  tile  re- 
establishment  of  the  Roman  Catholic  Church  in  France,  and 
in  1810  the  Declaration  of  1682  was  promulgated  as  the 
fundamental  law  of  the  re-established  Church.  The  pope 
refused  to  consecrate  the  bishops  whom  the  emperor  had 
appointed,  but  Napoleon  tooll  the  pope  prisoner  and  com- 
pelled him  by  the  concordat  of  Fontainebleau  (1813)  to 
submit.  As  soon,  however,  as  the  pope  reached  Rome  he 
declared  the  concordat  null  and  void,  and  when  the  Bour- 
bons returned  to  the  French  throne,  and  with  them  the 
exiled  bishops,  a  new  concordat  was  concluded  (in  1817) 
by  which  the  liberties  of  the  Gallican  Church  were  consid- 
erably restricted.  The  activity  which  the  Jesuits  liegan 
to  develop,  and  the  fanatical  reaction  which  became  more 
and  more  apparent  in  literature,  especially  through  the 
writino-s  of  Joseph  de  Maistre,  made  the  French  people  at 
last  uneasy,  and  in  182-t  and  1826  it  was  necessary  for  all 
bishops  and  teachers  to  declare  publicly  that  they  adhered 
firmly  to  the  Declaration  of  1682.  But  of  late  the  question 
of  Gallicanism,  of  the  relation  between  the  Gallican  Church 
and  the  pope,  has  lost  some  of  its  interest,  and  has  been 
merged  into  that  of  liljeralism  and  ultramontanism— a 
question  not  of  constitution  and  administration  only,  but 
also  of  doctrines  and  dogmas.  The  Vatican  Council  of  1870 
gave  the  death-blow  to  Gallicanism  and  liberal  Catholicism. 
Bishop  Dupanloup  of  Orleans  was  the  last  distinguished 
Gallican ;  he  first  voted  against  papal  infallibility,  but 
afterwards  submitted  to  the  Council.    Clemens  Petersen. 

Gallie'nus  (PrnLius  LiciNirs  V.^leriants  Egnatu's), 
son  and  successor  of  Valerian,  was  raised  to  the  purple  by 
his  father  in  253,  and  in  260  became  sole  emperor.  His 
reign  was  greatly  disturbed  by  the  invasions  of  Germans, 
Franks,  Goths,  Sarmatians.  Persians,  and  others,  a  dire 
pestilence  decimated  the  people,  and  the  so-called  thirty 
tyrants  created  anarchy  throughout  the  empire.  Gallicnns 
seems  to  have  been  a  weak  and  sensual  though  personally 
Ijrave  man.  He  was  killed  by  his  own  soldiers  at  the  siege 
of  Milan,  268  a.  d. 

Galliuaccous  Birds.     See  Rasores. 
Gall-Insects  are  usually  defined  as  those  which  de- 
posit their  eggs  in  the  tissues  of  plants,  and  as  being  con- 
fined to  two  of  the  seven  Orders  of  true  insects.    They  may 
he  more  correctly  defined  as  insects  which  live  within  ab- 
normal growths  or  excrescences  produced  on  difi'erent  jiarts 
of  plants,  either  by  the  action  of  the  indweller  or  by  that 
of  its  parent:  the  animal  in  the  one  case  being  the  archi- 
tect of  its  own  dwelling;  in  the  other,  born  within  its  al- 
ready constructed  abode.     These  swellings  e.lhaust  more 
or  less  the  parts  of  the  plant  on  which  they  occur,  and  are 
sometimes  so  numerous    as  to   destroy  the   entire  plant. 
Many  different  families  of  insects  are  represented  by  gall- 
producers,  and  they  occur  in  all  the  Orders  except  the  two 
lowest — viz.  the  Straight-wing  insects  (Orthoptera)  and  the 
Nerve-wing   insects   (Neuroptcra).     Yet  the  gall-making 
habit  is  by  no  means  common  to  all  the  other  genera  of  the 
family,  nor  even  to  all  the  other  species  of  the  genus  where 
it  occurs;  for  the  very  same  genus  which  contains  species 
which  make  galls  often — and,  indeed,  quite  generally — con- 
tains other  species  that  possess  no  such  faculty.     Gall-in- 
sects are  preyed  upon  by  a  number  of  par.asitio  species 
which  m,anage  to  reach  tliem  in  their  hidden  recesses;  and 
their  galls  are  appropriated  by  a  number  of  guest-insects 
or   Inquilines.     These   do    not  ]>roperly   come   within   the 
present  scope;  and  those  persons  who  wish  to  learn  more 
about  them  will  do  well  to  consult  the  writings  of  Osten 
Sacken.   Walsh,   and    Bassett    in    the    Proccerliiuia    of  the 
Philadelphia  Entomological  Society.     The  clearest  idea  of 
the  different  gall-insects,  their  characteristics  and  habits, 
will  be  conveyed  by  briefly  considering  them  by  Orders, 
and  by  mentioning  a  few   species  in   each  family  which 
make  the  more  common  or  conspicuous  galls. 

Order  ffi/mciwplem,  or  Clear-irliiij  Flies. — By  far  the 
greater  number  of  gall-insects  belong  to  the  order  Hymen- 
optera,  or  Clear-wing  flies,  and  the  family  Cynipida>,  or 
gall-flies  proper,  is  essentially  a  gall-inhabiting  one.  It 
comprises  two  divisions  or  sub-families,  the  Cynipidaj 
Psenides,  or  true  gall-makers;  and  the  Cynipidie  Inqui- 
linie,  or  guest  gall-flies,  which  last  do  not  construct  galls 
of  their  own,  but  sponge  upon  the  gall-substance  produced 
by  others.  We  have  to  deal,  in  this  connection,  principally 
with  the  first  division.  The  typical  genus.  CipiipaAms  a 
curved  ovipositor,  which  is  more  or  less  hidden  within  a 
valve  in  repose.  Most  of  the  oak-galls  are  produced  by 
species  of  this  genus.  With  the  ovipositor  just  mentioned 
the  female  pierces  the  phmt-tissues,  and  therein  consigns 


an  egg,  together  with  a  small  quantity  of  a  peculiar  poison- 
ous fluid.    Under  the  influence  of  this  fluid  the  gall  rapidly 


Fly  belonging  to  the  genus  Cynips,  the  principal  genus  of  Hy- 
menopteroiis,  gall-making  insects.  Hair-lines  indicating  nat- 
ural size, 
develops,  and  is  generally  fully  formed  before  the  egg 
hatches.  The  egg  is  whitish  in  color  and  soft.  It  invari- 
ably swells  more  or  less  by  endosmosis  of  the  surrounding 
juices,  and  the  outer  pellicle  is  so  delicate  that  no  shell  is 
ieft  in  hatching;  but  the  larva,  or  young  gall-inseet,  seems 
rather  to  be  gradually  transformed  from  the  egg.  This 
larva  is  also  whitish,  very  soft,  and  has  an  inconspicuous 
head  and  no  legs.  The  body  is  more  or  less  cylindrical, 
tapering  to  both  ends,  but  more  especially  behind,  and  lies 
in  a  curved  position  within  the  cell.  As  the  larva  grows 
the  gall-substance  around  its  cell  hardens  into  a  cream  or 
buff  colored  shell,  which  frequently  separates  entirely  from 
its  surroundings.  This  m.ay  perhaps  be  in  part  explained 
by  the  absorption  of  digested  matter,  as  no  facers  are  found 
in  the  cavity,  and  if  excreted  and  absorbed  they  would 
naturally  cause  increased  hardening,  and  lessen  the  influ- 
ence of' the  plant  immediately  around  the  cavity.  Most 
insects,  once  out  of  the  egg,  go  through  somewhat  sudden 
changes  or  transformations,  especially  from  the  larva  to 
the  pupa,  and  from  the  pupa  to  the  imago  or  perfect  state. 
But  the  chitinons  integument  of  these  gall-flies  is  so  deli- 
cate that  the  larval  molts  are  not  traceable  in  any  exuviie 
left  within  the  cell ;  while  the  change  from  the  larva  to  the 
pupa,  and  from  this  to  the  perfect  state,  is  comparatively 
slow,  and  partakes  rather  of  the  character  of  continued  and 
uninterrupted  development.  The  fly,  once  perfected,  re- 
mains for  a  considerable  time  within  its  cell,  but  finally 
eats  its  way  out  of  its  prison. 

One  of  the  most  interesting  biological  features  of  these 
gall-flics  is  the  fact  that  two  entirely  different  galls,  pro- 
duced  on  the  same  tree  at  different  seasons  of  the  year, 
may  be  made  by  insects  specifically  related.     Thus,  there 
is  a  large  woolly  gall,  the  deformation  of  a  bud,  which 
grows  on  our  black  oaks  in  spring,  and  which  produces  in 
summer  a  common  gall-fly  (C.  q.  operut.n;  0.  S.)  which  is 
bisexual.      The  female  oviposits  between   the  acorn  and 
cupule  of  the  previous  year's  setting,  and  the  result  is  a 
pip-like  gall  {Q.  opcrrih.ln.  Riley  MS.)  embedded  in  that 
position,  and   generally  about   half   exposed.     These    fall 
with  the  acorn  to  the  ground,  and  the  second  spring  suc- 
ceeding give  forth  flies  which  are  all   females,  and  which 
produe'e  the  woolly  galls  of  spring.     In  the  light  of  this 
dimorphism  and  this  alternation  of  generations,  the  fact, 
long   recognized,  that   certain   galls  produce   nothing  but 
females,  becomes  explicable  ;  and  there  can  be  little  doubt 
that  all  species  known  only  in  the  female  sex  exist  also  in 
the  bisexual  form,  though  the  gall  producing  this  last  may 
present  an  entirely  difterent  appearance  to  that  producing 
the  former.     Ci/iiipK  q.  spomjifirn  0.  S.,  produces  the  well- 
known  American  oak-apple,  a  large,  round,  drab-colored 
swelling,  filled  with  brownish  spongy  matter,  and  formed 
on  the  leaves  of  the  Black  oak  (  Q.  Uncloria).   Those  formed 
in  spring  produce  both  sexes,  while  those  formed  in  late 
summer— the  progeny,  no  doubt,  of  the  former— produce 
only   females,  which  have   been    described    as    a   distinct 
species  (C  q.  adcih/n.  0.  S.b  but  which  Walsh  proved  to 
be  specifically   related   to    the   former.     Cipiip"  q.   uiaius 
0   S    produces  the  Bastard  oak-apple,  which  is  found  on 
the  leaves  of  the  Red  oak  (Q.  rnbr,,}.  and  differs  from  the 
preceding  in  being  smaller,  and  in  the  more  brittle  cen- 
tral chamber  being  connected  with  the  outer  rind  by  radiat- 
ino-  filaments.     C/iupi  q.  ijrimm  Walsh,  produces  the  Oak 
plum-<'all,  a  large  red-brown  growth  from  the  cupule  of 
acorns' of  the  Black  and  Red  oaks.     It  is  remarkable  for 
remaining  two,  or  even  three,  years  in  the  gall  before  is- 
suing      ri/»i>»  q.  finis  Fitch,  causes  a  number  of  com- 
pressed, fig-like  swellings  on  the  twigs  of  the  White  oak. 
Cinivt  q.  hiria  Bassett,  is  wingless,  and    forms   pea-like 
gkUs,  with  a  granuhated  surface,  on  the  leaves  of  the  Chest- 
nut o.ak  (Q.  ,i,o„t,uin).     An  undescribed  species  forms  a 
gall  extending  by  a  long  peduncle  from  the  margin  of  the 
leaf  of  the  Yellow  oak  (  Q.  cocchiea).     Ci/iiips  q.  ,„Hut'>r,us 
Edwards,  covers  the   leaves   of   the  diflerent  white  oaks 
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with  miDute,  seed-like  galls,  iDsorteii,  cmh  in  a  pocket,  on 
the  under  side.     When  mature  M      _         •    !!  f  >  the  ground, 


gall,  a  round  or  oval  swelling,  from  one-third  to  onc-balf 
inch  long,  growing  from  the  side  of  the  twig  of  the  same 


Bastanl  Oak-applt*  'Tornifd  bv  Cifnips  q.  tjinnf'.!  O.  S.\  found  on 
the  Ufd  oak,  and  shnwiiii;  tfie  radiating  tibrc3  which  support 
the  central  chamber.    Color,  drab. 

and  there  keep  up  a  constant  jumping  or  bounding  move- 
ment. The  ground  covered  with  these  animated  galls  pre- 
sents a  curious  spectacle,  and  few  persons  at  first  compre- 
hend that  the  motion  is  imparted  by  the  sudden  jerking 
of  the  larva  within,  very  much  as  a  "skipper"  would  send 
a  rounded  body  bounding  if  confined  within  one  that 
scarcely  admitted  of  the  maggot's  full  cxpausion.  Cynipa 
ffnlliF-t'inctorifc  {Geoif.)  produces  the  gall-nut  of  commerce 
on  Qnercus  iufectoria,  while  CijnipH  innmut  West,  pro- 
duces on  the  same  oak,  in  the  country  bordering  the  Dead 
Sea,  the  "mad  apples"  which  Moore  describes  as 
"Dead  Sr-a  fruits  thai  tpmpt  the  eye, 
But  turn  to  ashes  on  the  lips." 
As  Ci/nips  proper  works  particularly  on  the  oak,  so  Rhodttea 
works  on  the  Rose,  and  JJinxtropImfi  on  the  Raspberry  and 
Blackberry,  Rhodit'.'i  romr  (Linn.),  common  to  Kurope  and 
America,  forms  a  polythalamons.  mossy  gall  on  the  twigs 
of  the  Rose,  known  as  the  hcl^'juar  of  the  rose.  Hfioditea 
bicolor  Harr.,  makes  a 
cluster  of  pretty,  rouml, 
and  prickly  galls  on  the 
leaf-stalk  of  the  same 
plant:  li.  ratltrtuiif  a  large 
brown,  irre<;ular,  polytha- 
laraous  gall  on  the  roots; 
and  Ji.  I'f/notn  0.  S.,  a  gall, 
resembling  somewhat  a 
beet-seed,  on  the  leaf-stalk 
of  the  same.  DittHtnipIma 
ucbulosnn  0.  S..  makes  a 
large,  irregular,  red- 
brown,  polythalaraous 
swelling  on  blackberry 
canes;  and  D.  i.'it»rtt(ir/ttr- 
mlf  0.  S.,  forms  a  collec- 
tion of  one-celled  galls  of 
the  same  color,  and  more 
or  less  thickly  covered  with 
spinous  fibres,  on  the  same  Priekly  Rnsn-sall  (formed  by 
plant.  AuliMtropfnta,  Tri-  Rf^'f'''^  '"'c'!"--  llarr  1  growing 
t    , .  1   r,    I-  on    the   leaf-stalk    ot    the   rose. 

haha,  and  fOahn  are  gen-       ^.^^i^j.^^  g^..^^  j,„j  ^osy. 

era  of  limited  extent,  the 

first  containing  (so  fur  as  yot  described!  but  one  species 
i  AnfiHfrophun  I.  pitnun,  AV'alsh  and  Riley),  which  makes  a 
pea-like  gall  quite  common  on  the  stems  of  Li/f/mlrMniia 
Jiitirra,  growing  on  the  i)hnns  of  Colorado  ;  the  second  also 
containing  one  species  (Trihnlin  bntatrtnuHt  Walsh),  which 
fortns  a  ^^all  on  the  tuber  of  the  potato;  and  the  habits 
of  the  third  being  unknown. 

The  next  most  extensive  family  of  pnll-making  insects 
in  this  order  is  that  of  the  Saw -Hies  (Tenthredinidie).  These 
fiies  are  generally  of  larger  ^izo  than  the  true  gall-flies,  and 
only  comparativi'ly  few  of  the  species  of  a  few  genera  in 
the  family  (which  is  a  very  extensive  one)  possess  (he  gall- 
iiuiking  habit.  The  females  are  characterized  by  having  a 
vaw-likc  ovipositor,  by  the  a'u\  of  which  they  insert  their 
egi;s  in  tlio  tissues  of  plants,  mostly  of  tin*  willow  (Soh'x) 
family.  These  eggs  arc  also  accoinpanied  with  a  j)eculiar 
poison,  which  causes  the  gall  to  fully  form,  in  most  cases, 
before  the  young  larva  hatches.  The  larva? — called  "false 
caterpillars  " — are  at  once  distinguished  from  (hose  of  other 
;;an-making  insects  by  the  large  head,  hut  more  especially 
l<y  having  twenty  legs  (six  true  and  foiirleen  false  or  pro- 
logs). Xcmtitui  Mittici'H-poniiim  WaNli.  forms,  on  the  leaf 
'if  (lie  Heart-leaved  willow,  the  Willow  apple  gall,  a  beau- 
tiful growth,  resembling  a  miniature  apple,  but  perfectly 
tasteless.      Ennra   h,   oviini   Walsh,  foruts   tho    ^V^lluw-cgg 


Willow  Applo-ijall  (formed  by  Xematiix  solicis-pomtim  Walsh), 
growing'  (in  tin-  leaves  of  the  Heart-leaved  Willow  iStilix  cor- 
dattt):  ",  n,  Ralls;  f>,  larva  enlarged;  c,  gall  cut  open.  Colors, 
pale-green  and  rosy. 

species  of  willow.  Enurn  «.  gemma  Walsh,  causes  a  curious 
and  premature  enlargement  of  the  bud  of  the  Humble  wil- 
low {Salix  humUiH),  from  which  the  larva  issues  when  ma- 
ture and  enters  (ho 
ground.  Enurn     n. 

nodus  Walsh.  cau?e? 
elongate  swellings  of 
the  stem  of  the  Kong- 
leavcd  willow(.S'.  fony- 
ifolia). 

There    is    but   one 
other  Hynieno]iterons 
family — viz.  the  Chal- 
Saw-fly.  belonging  to  the  genus  AVma-  cididie — which       fur- 
lii.'!,  'the  hair-lines  showing  natural  nighes        gall-insects, 
^'^^'  and  the   gall-making 

habit  in  it  is  very  exceptional,  being  confined  to  tlie  genus 
hosoma,  while  the  other  genera  of  the  family  are  jiara- 
sitic.  Iftoftoma  hnrdti  (Harr.)  is  the  well-known  Joint- 
worm  which  does  so  much  damage  to  wheat,  rye,  and 
barley  by  proilucing  woo<ly  enlargements  of  the  stalk  just 
above  the  first  or  second  knot. 

Order  Diptera,  nr  Ttro-irivt/  /'/)>».— -The  gall-making 
insects  of  this  Order  belong  mainly  to  two  families — the 
Cecidomyiidse  and  the  Trypetida\  The  first  contains  by  far 
the  larger  number  of  gall-uuiking  species,  popularly  known 
as  gall-gnats  or  gall-niiclges.  They  are  all  uf  small  size, 
and  generally  of  obscure  color,  mostly  black,  and  they  look 
not  unlike  small  mosquitoes,  Many  of  the  species  so  closely 
resemble  each  other  that  tliey  are  far  more  easily  distin- 
guished by  the  galls  they  jiroduce  than  by  any  characters 
which  Ihe  mature  Hies  present.  The  fiMiiale  1ms  a  telescopic 
ovijiositiir,  with  which  she  is  enabled  to  (lirust  her  eg;.'s 
into  the  soft  parts  of  plants,  such  as  the  bud  or  the  epider- 
mis of  the  tender  leaf.  The  egg  is  very  small,  soft,  elon- 
gate, and  usually 
deep  orange  or  red- 
dish. It  iri  also  ac- 
companied by  some 
secretion  which  acts 
on  the  (itant  and 
causes  the  gall  to 
form  liefore  the 
larva  hatches. 
These  larva*  are 
legless,  mostly  cyl- 
indrical, and  laper 
to  each  end.  luit 
they  are  easily  dis- 
.     tinguished  from  (he 

Ihf  iiriiiritml  Kc'Tius  cil    HI  iliTcinr<  tiiill- 

inuklMK  inscvls:  a.  frrnul..;  h.  nial.-  ...i-  Kall.|l..'S-l«t.  l.y 
ti-nna;  Imli-llm  s  slmwIiiK  i">'"''"'  '^'^'  '"'"'I?  '""lO  cliin 
Color,  l)Iiifkl!<li.  K'^'^'    "'"^    narrow; 

2il,  by  bcin;;  (with  a  fi'W  exceptions,  in  wliirh  tlicy  ur.' 
wliilo)  of  iin  oninu"  .•iiliir.  vuryinK  to  lilouil-reil :  ".il.  liy 
liuviuj;  a  very  sumll.  iioinlcil,  iiml  rilrai'lili'  Ininl :  Mi, 
by  a  vory  oburiicluristio  horny,  uiniully  forkiTl,  iiru.cys 
oiiIUmI  tlio  "briMist-lionc."  Thin  ]>rocp(i.«  lies  nndcr  tlie  fliin 
on  tlic  iinterior  joints  of  tlu>  body  ni'iir  Ihu  licjicl,  uinl  ii 
cither  Y-8bii|icil,  "clove  itbiijied,"  or  Dur-r<b»|ie>l.     In  either 
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case,  the  tips  of  the  prongs — which  are  either  two  or  three 
in  number,  and  can  be  excertcd  upon  the  retraction  of  the 
head  and  anterior  joint — are  always  armed  with  sharp 
point?,  which  no  doubt  serve  to  lacerate  the  walls  of  the 
gall,  and  thus  assist  the  insect  in  obtaining  its  food,  as 
well  as  in  making  a  pnssage-way  for  the  future  exit  of  the 
perfect  insect.  The  gall-gnat  larvae  either  quit  their  galls 
and  enter  the  ground  to  transform,  or  remain  in  them  and 
spin  a  very  delicate  cocoon,  like  goldbeaters'  skin,  for  the 
same  purpose.  In  cither  case,  the  pupa,  which  usually  is 
furniFhed  with  a  pair  of  little  horns  on  the  head,  works  its 
way  to  the  surface,  in  order  that  the  perfect  gnat  may  es- 
cape; \vhereas  in  the  other  two  gall-making  families  we 
have  considered  the  flies  perfect  within  their  respective 
galls,  and  either  eat  their  own  way  out  or  pass  through  a 
passage-way  partly  prepared  by  the  larva.  Cecidomyia 
Bnlicis-^trnhil'jides  0.  S..  forms  the  Pine- 
cone  willow-gall,  a  deformation  not  un- 
like a  pine  cone,  and  quite  common  on 
the  tips  of  the  twigs  of  the  Ifeart- 
lea\ed  willow.  C.  e.  braseirvuJea  Walsh, 
forms  the  Cabbage-sprout  willow-gull 
a  series  of  deformations  not  unli  i 
cabbage-sprouts,  along  the  leaves 
the  Long-leaved  willow  (S^ih'.r  hnn/i- 
fidia).  The  grapevine  apple-gall  (  Viti.^ 
poiHHin,  Walsh  and  Eiley)  is  a  polytha- 
lamous  gall  found  on  the  Gra])evine, 
and  made  by  a  yet  unknown  gall-gnat. 
In  external  appearance  this  gall  so  re- 
sembles a  hickory-nut  or  a  small  apple 
that  it  has  been  looked  upon  by  those 
not  versed  in  entomology  and  vegetable 
physiology  as  a  vegetable  monstrosity 
produced  by  hybridization  with  those  Pine-cone  Wi!low- 
plants.  Yet  a  glance  at  its  internal  gall  cformed  by- 
structure,  which  shows  a  number  of 
elongate  cells,  each  occupied  by  an 
orange  larva,  at  once  reveals  its  nature. 
The  Grapevine  filbert-gall  {Vith  cari/- 
loides,  Walsh  and  Riley)  is  also  formed 
by  a  yet  unknown  gall-gnat,  and  fre- 
quently presents  the  appearance  of  a 
bunch  of  filbert  or  hazel  nuts,  it  being  a  collection  of 
single  galls  springing  from  a  common  point,  and  each 
gall  being  one-celled.  The  grapevine  trumpet-gall  (  Vitia 
vitiriila,  O.  S.)  is  a  pointed,  trumpet-shaped  gall  of  a  beau- 
tiful crimson  color,  growing  numerously  from  the  upper 
surface  of  the  leaf  of  the  Grapevine.  Cecidoinyin  solidn- 
ginix  ( 0.  S.)  produces  a  common  gall  in  the  shape  of  curled 
and  dwarfed  leaves  at  the  tips  of  the  Golden-rod  {S'di- 


C^cidomi/ia  salt 
ci.t-slrobdoides  O. 
S.t,  growing  ou 
the  tips  of  twigs 
of  the  Heart- 
leaved  Willow^C-S'a- 
lix  cordata).  Color, 
glaucous  green. 


Tin-  Dogwood  Tube-gall,  growing  on  the  leaf  of  the  Dogwnnd : 
b,  a  section  of  one  of  the  tubes,  enlarged,  showing  the  larva 
at  the  bottom;  c,  larva,  greatly  enlarged,  showing  "breast- 
bone." 

da</o).  The  Dogwood  tube-gall  {Cor)t>-fnbn,  Kiley  MS.)  is 
a  blunt-ended  and  tube-like  growth  quite  commonly  found 
on  the  under  side  of  the  leaf  of  the  Dogwood  (Connie), 
and  formed  by  a  yet  undescribcd  gall-gnat.  Cecidomyin  f/. 
jjUhdx  (Walsh)  forms  pill-like  galls  of  a  blood-brown  color, 
quite  common  on  the  leaves  of  the  black  group  of  oaks. 
Lanioptera  vitia  (0.  S.)  makes  tomato-like  swellings  on  the 
tender  parts  of  the  Grapevine. 

The  second  family  of  Diptera  containing  gall-makers  is 


the  Trypetidae,  but  few  of  the  species,  however,  having 
the  habit.  These  flies  have  something  of  the  form  and  size 
of  the  common  house-fly,  but  are  much  more  brightly  col- 
ored, the  wings  lieing  transparent  and  marked  with  various- 
shaped  cloudings.  The  larva  is  white  and  maggot-like, 
and  contracts  when  full  grown  to  a  brownish,  eoarctato 
pupa  within  the  gall.  The  fly  escapes  by  continued  fret- 
ting and  moistening  of  a  small  space  in  ils  prison-wall,  the 
face  being  temporarily  very  much  swollen  into  a  sponge- 
like  mass  for  this  purpose,  and  the  gall-substance  having 
generally  become  sufficiently  soft  by  exposure  to  the  weather 
to  permit  this  kind  of  exit.  The  female  has  a  boring 
ovipositor,  by  which  she  can  force  her  eggs  into  the  tips  of 
herbaceous  plants.  Tri/pcta  softdaffhiin  (Fitch)  forms  the 
gluludar  pithy  swellings  so  commonly  seen  in  winter,  when 
the  leaves  have  dropped,  on  the  stem  of  Goldeu-rod  {Suli- 
dn/jit).  T.  Dinua  (0.  S.)  forms  somewhat  similar  galls 
[Artimieix  iiidurnfn,  Riley)  on  the  Sage-bush  {Artimisia 
tridciitntn)  of  the  Western  plains. 

Order  Hemiptera,  ur  lini/s. — The  American  gall-making 
insects  of  this  Order,  so  far  as  known,  belong  solely  to  the 
Homopterous  division,  or  Whole-wing  bugs,  and  are  con- 
'  fined  to  two  families — viz.  the  Plant-lice  ( Aphida*)  and  Flea- 
'  lice  (Psyllida*).  With  the  insects  of  all  the  Orders  so  far 
considered  (where  the  insects  undergo  complete  metamor- 
phosis— ('.  f.  the  larva  diff'ers  entirely  from  the  imago  in 
appearance),  the  gall  is  produced  by  the  action  of  an  irrita- 
ting poisonous  secretion  inserted  into  the  plant-tissue  by  the 
parent.  With  those  now  under  consideration  (in  which  the 
larva  is  born  much  more  nearly  in  the  image  of  the  pa- 
rent), the  gall  is  also  formed  under  the  influence  of  a  pois- 
onous irritation,  but  this  irritation  is  conveyed  by  the 
newly-hatched  insect,  principally  by  the  insertion  of  its 
proboscis,  very  much  as  the  common  bed-bug  causes  irrita- 
tion and  swelling  of  human  flesh  by  the  insertion  of  its 
beak.  In  the  Plant-lice  the  original  architect  of  the  gall 
breeds  and  die?  within  it,  but  her  numerous  young  either 
issue  as  soon  as  born  and  found  new  galls,  or  else  remain 
with  their  parent  till  full  grown,  when  they  also  issue  from 
their  gall  and  scatter.  In  either  case,  the  gall — which  in 
most  instances  is  never  securely  closed — gapes  or  cracks 
open  to  allow  their  exit.  PewphitjtiH  vafffthundus  AValsh, 
forms  a  large,  irregular  growth,  like  the  cockscomb  flower 
(Ccfosia)  on  Cottonwood.  M'hen  found  in  early  summer, 
it  is  green  and  shiny,  and  contains  the  single  wingless  archi- 
tect. By  fall  it  becomes  dry  and  dark,  and  is  crowded  with 
winged  lice,  which  are  all  females.  These  kave  the  gall, 
and  in  all  probability  lay  esrgs  from  which  hatch  bisexual 
young,  the  females  of  which  form  the  spring  mother  gall- 
lice.     P.  populicaulia  Fitch,  makes  a  rose-tinted  swelling 


Poplar-stem  Gall  (made  hj  Pemphigus popvUcatdu) :  a,  incipient 
gall  on  the  under  side  of  the  leaf;  o,  same  on  upper  side;  c, 
fully-formed  gall,  showing  slit  from  which  the  insects  escape  ; 
d,  f,  double  galls,  one  each  side  of  midrib  ;  /,  wingless  female ; 
ff,  winged  female,  showing  pterogostic  characters  of  the  genus. 

at  the  juncture  of  the  leaf  and  leafstalk  of  the  same  tree. 
P.  nhm'-fusiis  (W.  and  R.)  makes  a  large  spindle-shaped 
gall  on  the  leaves  of  the  Red  elm.  Byranrrt/pta  rhois  (Fitch) 
produces  the  Sumach  gall,  a  large,  hollow,  reddish  swelling 
on  the  leaf-stem  of  the  Smooth  and  Staghorn  sumachs,  and 
has  life-habits  similar  to  Pemphigus.  B.  nhnicoht  (Fitch) 
makes  a  compressed  gall  like  a  cockscomb  on  the  upper  side 
of  the  leaves  of  the  "White  elm.  Phylh.rcra  forms  galls, 
mostly  on  the  Hickory,  sixteen  distinct  galls  made  by  in- 
sects of  this  genus  on  Hickory  in  the  U.  S.  being  known  to 
the  writer.  P.  vastatn'.r  Planchon.  the  notorious  Grapevine 
Phylloxera,  makes  wrinkled  pouch-like  galls  on  the  under 
side  of  the  leaves  of  some  vines.  The  mother-louse  fills  her 
gall  with  eggs,  and  the  young  hatching  therefrom  escaj>o 
and  found  new  galls,  and  become  parthenogenetie  mothers  ; 
this  virginal  reproduction  continuing  for  several  genera- 
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tions,  until,  with  the  fall  of  the  leaf,  tho  Inst  f^eneration 
creeps  on  to  tho  roots.    The  Flea-lice  form  gulls  of  various 


Insect  belonging  to  the  genus  Psylia:  haFr-Unes  natural  size. 

shapes  and  sizes  on  tho  stems  and  loaves  of  lluekberry 
{Celf,'n).  In  life-hiiliits  they  differ  from  all  the  other  jju!!- 
inseot.'',  and  ai^ree  with  their  nearest  relatives,  the  phint- 
liec,  only  in  being  the  architect  of  their  own  galls.     Tho 


Hacklwrrv  Mamma-Kail  fmade  by  Pxylta  ceHidh'mamma):  a, 
leaf  witti  i^alls,  natural  size;  b,  section  of>,'ail  ciilarKcd,  show- 
ing insect  wiihiu;  c,  ptipii,  ^reiitly  enlarged,  .sliowing  spines 
at  tip  of  body,  l)y  which  the  j^all  is  piTlorated  for  escape. 

egg — t;I>"^J  iw  spring  to  tender  leaf  or  twig — soon  hatches, 
and  umler  the  irritation  cjiused  by  tho  young  /V^//«r,  tho 
gall  soon  imbeds  it.  Within  this  gall  the  insect  dwells 
till  it  has  acquired  the  pupa  state,  which  is  generally  by  tho 
time  the  leaves  begin  lo  turn  and  drop.  Then,  by  means 
of  certain  horny  spines  or  thorns  at  the  end  of  its  body, 
this  pupa  works  its  way  out  of  it.s  prisnn,  and  once  i)Ut 
soon  gives  forth  the  perfect  tly.  The  galls  made  by  these  Hca- 
lice  arc  UHually  (piito  hard  and  woody,  and  generally  one- 
celled.  Most  of  them  are  yet  undescrib(Ml.  /\i//la  ceftidiM- 
ffrnndiH  (Riley  MS.)  makes  on  the  leafstalk  a  targe  grayish- 
yellow  Mwolling,  which  is  an  exception  in  being  polytliatu- 
mous.  The  few  cells  it  contains  are  more  or  lefS  fille*!  with 
a  white  flocculcnt  matter  secreted  by  the  insect. 

Order  Cftfenpti  ru,  or  JiffJlrt. — The  gall-making  insects 
of  ibis  Ord'T  in  the  U.  R.  belong  to  twu  fiiniilies — viz.  the 
Ciirmilionidie,  or  Snout-beetles,  and  the  IJiiprestida',  or 
Buprettians.  In  each  family  the  habit  is  routined  to  a  sin- 
gle genus,  so  far  as  now  known  ; 
though,  if  \Te  consider  tlio  gall 
milking  beetles  of  other  coun 
trie.i,  the  genera  might  ht'  miil 
tiplied,  eHpecially  in  the  gall- 
making  Cnrculionidiu  or  gall- 
weevils,  ami  even  two  fiimilies 
(Sagridiii  and  Laniiadu<)  added. 

The  insects  issue  through  a  pa.s.  Barulius,  .^-.osMs  Lo  Conlo, 
age-way  partly  prepared  before-  a  giill-weevll:  the  Iwiir- 
hand  by  the  larva.  Uaridiitt  line -diowing  imtural  sl/i>. 
SeiufHfn'H  Ijo  C,  forms  tho  (Jrapo-  ('"■"r.  shiny  yellowiab- 
vine  wiumd  gall,  a  simple  wocly  brown. 
swelling  (d"  the  (eiidcr  cane  with  a  fissure  on  one  side.  Tho 
beetle  <b»ubf|ess  inserts  her  egg  in  a  hole  first  made  with  her 
snout,  and  llie  gall  is  due  perhaps  more  to  this  action  than  to 
that  of  the  liirva  which  hatches  from  the  egg,  and, which  is 
a  whitish,  eylindriciil.  wrinkled,  legless  grub,  with  a  brown 
Iieiid.  Among  the  Ituprestians  A'/rihtu  nrfirtdlifi  (Fabr.) 
makes  the  Raspberry  gnuty  gall,  a  wo<n|y  swelling  of  vonng 


raspberry  canes,  with  numerous  longitudinal  slits.  Tho 
beetle  is  one-fourth  inch  long,  of  a  metallic  green  color, 
with  a  I'rigbt  coppery  thorax.  Tho 
larva  is  ((uite  elongate  ami  thread- 
like, with  a  large  flattened  head,  and 
two  small  horns  at  the  end  of  the 
body.  Several  are  generally  found 
in  the  same  swelling,  and  it  is  jiro 
bnbly  to  their  action  alone  that  the 
gall  is  due. 

Order  L*^>idoptcra,  or  Srahf-tcinrj 
Infects. — The  gall-making  haliit  ob- 
tains in  but  few  of  the  insects  of 
this  Order,  and  these  are  eonfineil  to 
the  Ileterocerous  division,  or  Moths, 
and  almost  entirely  to  a  few  genera 
in  the  family  Tincida^.  The  insects 
issue  fnun  the  gall  through  a  neatly 
contrived  doorway.  (jtdrJiia  yalhi- 
sofidayi'iiis  Riley,  forms  elongate, 
hollow  swellings  on  the  stems  of  the 
Golden-rod.  The  parent  moth  de- 
]»osits  an  egg  on  the  stem  of  tho 
young  plant,  nnd  the  young  larva 
eats  its  way  into  the  stem  through  a 
minute  hole  which  subsequently  closes 
up.  This  larva,  like  the  gall-mak- 
iug  saw-fly  larva-,  has  legs,  but  is 
readily  distinguished  from  these  last 
by  its  smaller  head  and  by  having 
but  ten  instead  of  fourteen  pro-legs. 
When  mature,  it  lines  its  gall  with 
silk,  eats  a  passage-way  at  the  n]>per 
end,  and  stops  nji  the  hole  with  a 
little  plug  of  liquid  silk,  so  fitted 
that  the  moth  in  issuing  can  easily 
push  it  away  from  within,  though  it 
cannot  well  be  jiushed  inward  from 
without.  After  completing  this  door- 
way tho  larva  retires  to  the  bottom  of  its  chamber,  easts 
its  skin,  and  becomes  a  brown  chrysalis,  from  which,  in 
due  time,  tho  moth  bursts.       Wals/na  umorphtlla   Clem., 
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Grapevine  Wound-Kail 
(formed  by  JinriiUus 
lSff:'ixtris  Le  Contc), 
and  occurring  ou 
grape-canes.  Colors, 
green  and  rosy. 


Solidago  Gall-niotb  (OeU'chin  ffallttsonddf/inisX  with  wings  ex- 
panded, and  with  wings  folded. 


Solldaco  Mnth-gall  (formed  bv  (nlrr/iiit  ijallfr^udidafTintJi  "RWoy), 
on  the  >tfnit  of  (injijen-ro*^  :  ii,  a  f»eellt>n  ;  ^,  entire  gnll :  c.  c, 
the  door  llirough  which  (he  inseel  escapes  ;  e,  larva  ;  </,  excre- 
ment. 

forms  a  sotnowbat  similar,  hut  more  solid  and  woody  swell- 
ing on  tho  stems  of  the  False  indigo  (  Anutrpliii  /mticnnn  \. 
AvfiriiHi,  nr  i$>tU  Mitrn, — These  nilnule  uninnils  are  ntpl. 
strictly  speaking,  true  insects,  but   belong  to  the  class  of 
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Araohnida  (Spiders,  etc.),  which  are  distinguished  from  true 
iDSeots  bv  haviuK,  amonR  other  characters,  eight  instead  of 
six  true  legs.  Yet.  as  some  systematist?  inchidu  them  under 
the  general  term  lusecta,  they  may  come  under  the  pop- 
ular designation  of  '•  gall-inscots."  The  more  perfect  galls 
produced  by  mites  are  pocket-shaped,  and  the  mites  which 
produce  them  belong  mostly  to  the  genus  Phijtoptm.  which 
contains  species  of  elongate  form  and  possessing  but  si.\ 
legs,  in  which  respect  they  depart  from  the  normal  cha- 
racter of  their  class,  and  .approach  more  nearly  the  true 
insects.    Kone  of  these  gall-inhabiting  mites  have  yet  been 


Mite-gall,  on  leaf  of  Wild  Cherry. 


described  in  America.  The  Plum-leaf  purse-gall  [Pnmi 
rnimeiia,  W.alsh),  which  abounds  on  the  upper  side  of  the 
leaves  of  the  wild  plum,  is  made  by  an  undescribed  Phi/- 
loplns;  and  a  similar  but  larger  growth,  made  by  a  species 
of  the  same  genus,  is  common  on  the  leaves  of  the  wild 
cherry.  C'-  ^  •  R>i-Ey. 

Gal'linule  {GalUmiJa),  a  genus  of  wading  birds,  in- 
cluding the  inoor-hen  of  Europe  (tf.  chlororojms)  and  the 
Florida  gallinule  (G.gcdeuta),  besides  various  tropical  spe- 
cies. Porphyria  (of  which  the  best  known  species  is  P. 
mitrliiiica  of  the  U.  S.  and  tropical  America — the  purple 
gallinule)  and  other  kindred  genera  contain  birds  called 
gallinules,  all  together  constituting  a  sub-family  (Gallinuli- 
nif)  of  the  family  Rallid;e  or  rails. 

Gal'lio,  proconsul  of  Achaia  (Acts  xviii.  12),  was  prob- 
ably Ijucius  .Tunius  Anna;anus  Gallio,  elder  brother  of 
Seneca  the  philosopher,  adopted  as  a  son  by  Junius  Gallio, 
a  celebrated  rhetorician  ;  but  some  suppose  that  the  last- 
mentioned  Gallio  was  the  proconsul.  The  younger  Gaelic, 
according  to  Eusebius,  committed  suicide  in  65  A.  D.  Sev- 
eral ancient  writers  speak  highly  of  his  character. 

Galliot',  a  Dutch  brigantine,  broad,  strong,  and  flat- 
bottomed,  and  having  a  gaff  mainsail.  The  name  was  once 
given  to  a  small  galley. 

Gallip'oli,  a  small,  well-forti6cd  maritime  town  of 
Italy,  in  the  province  of  Lecce.  It  is  situated  on  a  high 
rock,  formerly  a  promontory,  but  now  entirely  surrounded 
by  the  waters  of  the  Ionian  Sea,  and  only  connected  with 
the  mainland  by  a  fine  bridge  of  twelve  arches.  The  port 
(or  rather  road),  accessible  only  on  the  E.  side,  is  com- 
manded by  a  strong  castle.  The  town  is  supplied  with 
good  water,  brought  from  the  inland  hills  by  an  aqueduct 
which  terminates  in  a  superb  fountain.  This  is  an  ante- 
Christian  work,  and  the  fountain  is  adorned  with  fine  busts 
and  bas-reliefs,  and  bears  many  Latin  inscriptions.  Dur- 
ing the  Middle  Ages,  Gallipoli  sustained  several  romantic 
sieges.  In  1129  the  Turkish  corsairs  surprised  the  town 
and  carried  many  of  its  inhabitants  into  slavery.  In  1S09 
it  was  attacked  by  an  English  flotilla,  which  was  vigor- 
ously repulsed.  Gallipoli  is  ,at  present  a  thriving  commer- 
cial town,  exports  olive  oil  (which  is  stored  in  great  tanks 
cut  in  the  solid  rock),  and  has  some  nnanufactories.  The 
steam  line  from  Naples  to  Aneona  touches  regularly  here, 
and  but  for  the  insecurity  of  the  harbor  it  might  soon  be- 
come an  important  place.  It  is  a  bishop's  see.  Pop.  9951. 
Gallipoli  [Gr.  KaAAiVoAis],  city  of  European  Turkey, 
in  the  province  of  Roumili.  at  the  N.  E.  end  of  the  Dar- 
danelles, and  about  110  miles  W.  S.  W.  of  Constantinople. 
It  is  miserably  built,  but  has  two  good  harbors,  large  manu- 
factures of  earthenware  aud  morocco  leather,  and  carries 
on  a  very  extensive  trfido.  In  its  bazaars  meet  merchants 
of  all  nations,  all  tongues,  all  styles  of  dress,  and  during 
davtime  the  long  .alleys,  stocked  with  all  kinds  of  costly 
produce,  present  an  extremely  lively  scene.  Gallipoli  was 
the  first  European  town  that  fell  into  the  hands  of  the  Turks 
in  i:!57,  nearly  a  century  before  the  fall  of  Constantinople. 
It  is  the  key  to  Constantino])le  and  the  Blaek  Sea.  and  was 
occupied  by  the  allied  armies  of  England  and  France  in 
1851.  It  has  a  Greek  bishop.  Its  population,  which  in 
1810  was  15,000,  and  in  1815  was  80,000.  is  now  about 
20,000.  Revised  bv  K.  D.  Hitchcock. 

Gal'lipolis',  city  and  tp.,  cap.  of  Gallia  co..  0.,  on  the 
Ohio  River,  about  equidistant  from  Pittsburg  and  Cincin- 
nati, with  which  cities  it  has  regular  packet-line  connec- 
tions.   It  is  above  the  highest  water-mark,  and  is  the  south- 


ern terminus  of  the  Gallipolis  McArthur  and  Columbus  R.  R. 
It  has  a  national  and  private  bank,  2  large  woollen  mills, 
furniture-factories,  foundries,  planing-mills.  9  churches, 
an  academy,  a  high-school,  K!  other  public  schools,  and  3 
weekly  newspapers.     Pop.  of  city,  3711 :  of  tp.  868. 

Wm.  Nash,  Ed.  •'  Gallipolis  Journal." 
Gal'lipot,  a  glazed  earthenware  jar,  such  as  is  used 
by  druggists  for  holding  cerates,  extracts,  salves,  and  other 
similar  ])reparations. 

Gallisonniere,  de  la  (Arot^sriN  Felix  Elisaheth 
Barriu),  Coint.  b.  at  .\njou,  France,  1742:  served  under 
his  uncle,  the  governor-general  De  la  Gallisonniere  (see 
below), in  the  marine  service  in  Canada:  entered  the  army, 
serving  against  Hanover;  was  made  murirhul  tU  camp 
1788,  and  grand-seneschal  of  the  sword  for  Anjou  1789,  by 
virtue  of  which  ofiice  he  was  president  of  the  nobles  in  the 
states-general  in  that  year.  He  was  chosen  to  preside  over 
the  assembled  Three  Estates  at  the  beginning  of  the  Revo- 
lution, and  was  premier  deputy  of  the  nobles  in  the  Con- 
stituent Assembly.  Some  time  after  he  beciimc  an  emigrf 
and  fought  against  the  revolutionists,  but  in  1801  return- 
ed, and  was  in  public  life  under  Napoleon.  When  the 
Bourbons  returned  ho  was  made  lieutenant-general,  but 
retired  from  public  life  in  1S15.  D.  Mar.  2,  1828.  He 
wrote  nuich  upon  the  public  aflfairs  of  his  time. 

Gallisonniere,  de  la  (Roland  Michel  Barrin), 
MAngns,  b.  at  Rochefort,  France,  Nov.  11,  1139.3,  son  of  a 
distinguished  general  of  the  Knights  of  Malta  ;  entered  the 
French  navy  1710  :  while  having  the  rank  of  a  captain  was 
(17-15-49)  governor-general  of  Canada,  where  he  displayed 
great  energy  in  naval  construction,  and  in  establishing  a 
Hue  of  forts  between  Canada  and  Louisiana.  The  Indians 
•at  first  despised  him  for  his  small  stature,  but  soon  learned 
to  love  him  and  respect  his  abilities.  His  administr.ation 
was  marked  bv  troubles  with  the  English  in  Nova  Scotia 
and  the  Ohio  Valley.  Gallisonniere  next  was  chief  of  the 
bureau  of  maps  and  charts,  with  the  rank  of  chef  d'esr.adre. 
He  performed  much  excellent  scientific  work  in  this  position. 
In  1756  he  defeated  Byng  off  Minorca  (for  which  defeat 
Bvng  was  afterwards  executed),  but  the  fatigue  and  ex- 
citement of  this  action  were  too  severe  for  Gallisonniere's 
health.  He  was  obliged  to  give  up  the  command,  and  d. 
soon  after  at  Nemours,  Oct.  26,  1756.  He  was  very  fond 
of  botanical  science ;  was  deformed  and  of  feeble  health, 
but  of  very  active  mind. 

Gallit'zin,  pnst-v.  and  tp.  of  Cambria  co..  Pa.,  on  the 
Pennsylvania  R.  R.,  12  miles  W.  of  Altoona.  It  has  mines 
of  bituminous  coal.     Pop.  977. 

Gallitzin,  a  Russian  princely  house  whose  origin  is 
Lithuanian,  the  prince  Gedemin,  the  ancestor  of  theJagcl- 
lon  princes,  being  also  ancestor  of  the  Gallitzins.  The 
n.ame  comes  from  GoUtzn  (•' leather  gauntlet"),  a  surname 
of  Mikhail  Ivanoviteh  Bulgak,  one  of  the  ancestors  of  the 
family,  distinguished  as  the  wearer  of  gloves  of  this  kind. 
Ivan 'the  Terrible  in  the  sixteenth  century  made  one  of  the 
family  a  boyar,  and  since  that  time  there  have  been  many 
diplomatists,  generals,  and  politicians  among  the  princes 
of  this  house.— Prince  Dmitri  (1735-1803),  father  of  the 
missionary  Gallitzin,  was  a  diplomatist,  and  author  of  sev- 
eral scientific  works.— His  wife.  Amalie  von  Schmettau 
(b.  at  Berlin  Aug.  28,  1748:  d.  near  Munster  Aug.  24, 
1806),  abandoned  the  society  of  her  infidel  husband,  be- 
came a  Roman  Catholic,  and  was  as  distinguished  for  piety 
and  literary  talents  as  she  had  previously  been  for  social 
talents  ami  personal  beauty.  She  occupied  herself  in  re- 
ligious and  philosophical  controversies,  and  attained  a  wide 
iiifluenco  among  the  aristocratic  families  of  Germany:  an 
influence  which  was  greatly  forwarded  by  the  stirring 
events  of  the  latter  part  of  her  life.— Prince  Emmani-el 
(1804-53)  was  an  active  writer  upon  science  and  literary 
subjects,  and  an  amateur  musical  composer  aud  oil-painter. 
Gallitzin  (Demetrii-s  Augustine).  Prince,  a  son  of 
the  Russian  anibassador  at  Paris,  Prince  Gallitzin,  and  of 
the  Princess  Amalie  von  Schmettau,  was  b.  at  The  Hague 
Dec.  22,  1770.  His  father  was  a  free-thinker,  but  in  1787 
the  voung  man  followed  his  mother's  example  and  became 
a  Roman  Catholic.  He  was  an  officer  of  the  Russian  guard, 
and  served  for  a  time  as  a  staff  officer  in  the  Austrian  force 
in  Br:vbant.  but  in  1792  was  dismissed,  came  to  America, 
became  a  Sulpitian,  studied  theology  at  Baltimore,  and  in 
1795  took  priest's  orders.  He  ofticiated  at  Conewango.  1  a., 
and  other  places  in  the  Middle  Atlantic  States.  In  1,98 
he  founded  the  Roman  Catholic  town  of  Loretto,  Cam- 
bria CO.,  Pa.,  expending  a  large  fortune  m  the  work.  He 
bore  the  name  of  "Father  Smith,"  and  labored  with  the 
greatest  zeal  and  self-denial.  In  1809  he  resumed  his 
original  name.  He  wrote  Defence  of  Calhobe  Pnuciphs 
(1816),  Api,ea!  to  the  Protestant  PMte  (1818),  Oil  the  &er,p- 
tures,  and  other  works.     D.  at  Loretto,  Pa.,  May  6,  1S40. 
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tral  chainbL-r;  &,  holt 
the  fly  has  issued. 


from  which 


His  life  has  been  written   by  T.  Heyden,  by  H.  Lcmke 
((jcrmau),  aud  by  Para  M.  Browusuu  (1S73). 

Gallitziu  (Elizabeth),  a  cousin  of  Prince  Gallitzin, 
b.  in  1796,  became  a  Koman  Catholic,  and  at  Rome  joined 
the  Society  of  the  Sacred  Heart.  In  1840  she  came  to  the 
U.  S. ;  founded  a  school  of  the  Sacred  Heart  in  New  York 
City,  an  institution  at  McSborrystown,  .\dauis  co.,  Pa.,  and 
a  mission  and  convent,  now  at  St.  Mary's,  Pottawattomio 
CO.,  Kau.  U.  in  St.  .lames  parifih,  La.,  Dec.  8,  1843. 
Gal'Iivant's  Ferry,  tp.  of  Horry  co.,  S.  C.  Pop.  1089. 
Gail-Nuts  arc  hard,  woody,  spherical  swellings,  of  an 
olive-gray  or  bluish  and  more  or  less  wrinkled  e.vterior 
and  yellowish-brown  interior,  formed  by  Cijiiiju  ijalln-tiiK- 
ton'x  ((5eofr.)  on  the  twigs  of  a  species  of  oak  {QKercim  in- 
/ii'ioi-ia)  common  tliroughout  Syria  and  Asia  Minor.  They 
arc  collected  by  the  poor,  and  exported  from  Smyrna, 
Aleppo,  and  other  parts  of  the  Levant,  as  well  as  from  the 
East  Indies,  to  all  portions  of  the  civilized  world,  and  used 
for  tanning  and  dyeing  puri>oses,  but  more  especially  in 
the  manufacture  of  the  best  writing-inks.  They  have  no 
odor,  but  taste  somewhat  bitter,  and  are  powerfully  astring- 
ent. They  give  the  following  analysis  :  Tannic  acid,  65  ; 
gallic  acid,  2;  ellagic  and  luteo-gallic  acids,  2;  brown  ex- 
tractive substance,  2.5  ;  gum,  2.5  ;  starch,  2;  sugar,  1.3; 
chlorophyl  and  volatile  oil,  0.7;  woody  fibre,  10.5 ;  water, 
11.15— total  100.  Tliey  produce  black  dyes  when  mi.ved 
with  solutions  of  sulphate  of  iron.  In  the  manufacture 
of  ink  they  are  brui.fed  and  exhausted  by  three  successive 
boilings,  each  time  with  a  reduced  quantity  of  water;  and 
while  the  solution  is  warm  a  certain  proportion  of  sulphate 
of  iron  and  gum-arabic,  also  in  warm  solution,  is  added, 
and  the  whole  allowed  to  remain  for  soino  time  till  all  sedi- 
ment is  deposited,  (lall-nuts  are  principally  brought  to 
.America  from  Smyrna  and  Trieste,  and  they  arc  so  common 
near  Aleppo  that  they 
are  sometimes  called 
Aleiipo  galls.  Those 
gathered  before  the  fly 
issues  are  known  in 
commerce  as  "blue 
galls,"  and  are  most 
esteemed.  The  second 
gathering,     or    "  white 

galls,"  from  whicli  the  Gall-nuts:  n,  section,  shnwins  cen- 
fly  has  escaped,  are  of 
inferior  quality.  Not- 
withstanding the  recent  discoveries  in  chemistry  and  the 
art  of  dyeing,  these  galls  are  still  an  important  article  of 
comniercc;  which  fact  attests  their  value  as  a  cheap  and 
cITectunl  dye.  C.  V.  Rii-ey. 

Gal'lon  [Pr.  gnhm,  a  "grocer's  box  "],  the  standard  unit 
of  liquid  capacity  in  the  U.S.  and  of  liquid  and  dry  capa- 
city in  Great  Britain.  The  capacity  of  tno  gallon  has  been 
very  variable.  It  will  facilitate  the  understanding  of  its 
changes  to  bear  in  mind  that  this  measure  was  originally 
designed  to  be  a  measure  not  of  bulk,  but  of  weight.  To 
carry  out  to  its  full  extent  the  notion  on  which  it  was 
founded  would  have  required  that  every  commodity  measur- 
able in  bulk  should  have  had  its  own  gallon,  each  holding 
the  same  weight,  but  the  bulks  varying  inversely  as  tho 
specific  gravities.  As  this  would  have  led  to  endless  com- 
plication, early  usage  led  to  the  adoption  of  two  rlilTeront 
gallons  only,  relatcfl  to  each  other  in  capacity  in  the  inverse 
ratio  of  the  specific  gravities  of  corn  (wheat)  and  wine 
(the  wine  of  (iascony,  at  that  time  a  British  ])rovince, 
being  taken  os  the  standard);  these  being  supposed  to 
represent  tbo  average  of  the  two  classes  of  cxenangeable 
commodities^  wet  and  dry.  Tho  ratio  here  spoken  of 
was  assumed  to  bo  that  of  143  to  175.  In  British  legis- 
lation tho  earliest  definition  of  tho  gallon  is  found  in  an 
act  of  the  8th  of  Henry  III.  (1225),  being  the  first  act 
contained  in  the  published  statutirs  at  large,  whi(di  is 
a  repetition  of  the  Singna  Chnrla  of  1215.  Cli.  25  of  this 
act  declares  that  "one  measure  of  wine  shall  be  through 
our  realm,  and  one  measure  of  ale,  nnd  one  measure  of 
corn,  that  is  to  say  the  rjuarter  of  London."  The  quarter 
of  London  is  here  spoken  of  as  a  measure, existing  and 
knowtl,  but  its  capacity  is  not  distinctly  set  forth  until 
the  fifty-first  year  i>f  tho  same  king  (12(ili),  when  it  was 
declared  by  staltUe  that  "an  Knglisb  [silver]  penny,  called 
a  sterling,  rotiiid  and  with<mt  any  clipping,  shall  weigh 
thirty-two  wheat  corns  in  tho  midst  of  the  car,  and  twenty 
pence  do  make  an  ounce,  and  twelve  ounces  one  pound,  and 
eight  pounds  do  nnike  a  gallon  of  wine,  and  eight  gallons 
of  wiue  do  make  a  London  bushel,  which  is  the  eighth  part 
of  a  <|uarter.'*  Instead  of  tho  uncertain  standard  of  thirty- 
two  wheat-corns,  it  was  natural  that  an  arbitntry  but  fixed 
weight,  representing  the  probable  average  weight  ot"  such 
wheat-corns,  should  come  in  time  to  be  recognized  ;  nnd 
this  weight  is  shown  by  Secretary  John  l^uincy  Adams 
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(Report  to  the  II.  of  Il.,Feb.  22,  1820)  to  have  been  equiv- 
alent to  22i  grains  troy.  An  ounce  was  therefore  450 
grains  troy,  a  pound  5400  grains,  and  eight  jiounds,  or 
the  weight  of  one  gallon  of  wine,  43,200  grains.  As  tho 
weight  of  Gascon  wine  (taken  as  tho  standard)  was  held 
to  be  250  grains  to  the  cubic  inch,  this  gallon  of  wine, 
by  a  computation  founded  on  tho  definition  above,  could 
not  have  contained  more  than  172. SO  cubic  inches;  and 
tlic  wheat-gallon,  or  vessel  containing  the  same  weight  of 
wheat,  211.44  cubic  inches.  Jlr.  Adams,  however,  finds 
that,  by  "the  treatise  of  weights  and  measures  of  1304," 
it  appears  that  in  actual  usage,  except  for  moneys  and 
medicines,  the  pound  contained  fifteen  ounces,  and  not 
twelve  ;  so  that  the  number  of  grains  troy  in  a  commercial 
jtound  was  (i750,  and  in  eight  such  pounds,  or  a  wine-gallon, 
54,000.  This,  divided  by  250,  gives  2U')  cubic  inches,  which 
is  tho  eighth  part  of  a  cubic  loot.  Such  was  the  capacity 
of  the  earliest  wine-gallon  known  in  England  ;  and  this 
would  give  204^  cubic  inches  for  the  corresponding  wheat- 
gallon,  and  21I4ri  cubic  inches  for  that  of  the  bushel.  A 
statute  of  Henry  VI.,  however,  of  1423,  revived  certain 
ordinances  "  of  old  time;" — ordinances  which,  not  being 
embraced  in  the  statutes  at  large,  must  antedate  tiic  Great 
Charter — according  to  which  a  different  value  of  the  gallon 
was  derived  from  the  mode  of  calculating  tonnage.  A  ton 
of  water  was  the  weight  of  thirty-two  cubic  feet,  and  the 
eighth  part  of  a  cubic  foot,  or  210  cubic  inches,  was  a  gal- 
lon of  water.  Hence,  the  wine-gallon  measure,  being  en- 
larged so  as  to  hold  tho  same  weight  of  wiue,  became  217.6 
cubic  inches,  requiring  the  wheat-gallon  to  be  correspond- 
ingly modified,  £0  that  this  became  266.17  cubic  inches. 
But  another  rather  inconsistent  provision  of  this  same 
statute  required  the  hogshead  to  bo  of  tho  ca]iacity  of 
eight  cubic  feet,  but  to  hold  only  63  gallons  of  wine; 
whence  the  wine-gallon  was  made  210.43  cubic  inches,  tho 
wheat-gallon  208.53,  and  the  bushel  2148.24;  which  last 
niciisure,  as  we  shall  see,  was  afterwards  called  the  Win- 
chester bushel. 

The  want  of  public  standards  in  England  was  for  some 
centuries  a  source  of  great  confusiim.  Henry  YII.  at- 
tempted to  supply  this  want,  and  an  act  of  the  twelfth  year 
of  his  reign  (14110)  ]irovided  that  a  new  standard  gallon- 
measure  slnmld  be  eonstructeil,  and  should  remain  in  the 
king's  treasury  for  ever.  According  to  this  act,  the  gallon- 
measure  was  "to  hold  eight  jiounds  of  ir/ien(  (not  wine)  of 
twelve  lru>/  ounces  each  ;  that  is,  each  ounce  was  to  contain 
twenty  pennyweights,  and  each  pennyweight  ticculi/-/uur 
grains,  instead  of  twenty-two  and  a  half,  as  earlier.  This 
gallon  had  the  cajiacity  of  224  cubic  inches  ;  and  being, 
by  the  terms  of  its  definition,  a  wheat-gallon,  it  implied  a 
wine-gallon  of  1S3  cubic  inches  and  a  bushel  of  1702  cubic 
inelies.  The  statute  seems  to  have  been  ignoranlly  pre- 
pareil,  and  the  two  measures  last  named  were  so  far  below 
those  in  actual  use  that  tho  corresponding  standards  were 
never  constructed.  But  the  gallon  of  224  cubic  inches, 
though  made  as  a  wheat-gallon,  was  afterwards  interjireted 
(perhaps  in  some  sort  to  compensate  the  blunder)  as  a  wine- 
gallon,  and  another  wheat-gallon  was  calculated  from  it, 
which  ought  to  have  been  274  cubic  inches,  but  octually 
was  278,  and  from  this  was  constructed  a  standard  bushel 
of  2224  cubic  inches,  which,  with  the  standard  gallon- 
measure  of  224  cubic  inches,  was  deposited  in  the  king's 
treasury,  nnd  both  these  remained  in  existence  till  1834, 
when  tiiey  were  destroyed  by  fire. 

The  introduction  of  troy  weight,  however,  into  this  act 
leil  to  n  modification  of  the  old  gallon  of  Henry  III.  in  a 
manner  not  intended  or  anticipated.  Af.  when  the  pen- 
nyweight was  22}  grains,  tho  old  sterling  or  Tower  pound, 
which  was  the  pound  of  commerce,  contained  6750  grains, 
so  when  the  pennyweight  became  24  grains,  the  i)ound  was 
assumed  to  contain,  for  this  purpose  at  least,  7200  grains, 
and  the  gallon  (eight  ])ounds)  57,600  grains,  giving  a  ca- 
pacity of  230. 1  cubic  inches,  which,  for  greater  simplicity, 
was  j.ut  in  round  numbers  at  231.  Such  was  the  origin 
of  the  gallon  which  is  at  present  standard  in  the  I'.  S, 
The  account  given  of  this  matter  by  Mr.  Adams  in  his 
report  above  referred  to  is  confused,  unintell'gilile.  and 
erroneous.  Furthermore,  the  wheat-gallon  of  Henry  111., 
being  increased  in  like  manner  as  the  wine-gallon,  bccamo 
282  cubic  inches;  a  measure  used  in  England  for  nle  aud 
beer  down  to, Ian.  1,  1826,  ami  in  tho  l'.  S.  somewhat  later. 
A  statute  of  23  Henry  Vlll.  ( 1531 )  sanctioned  this  gallon 
and  its  corresponding  bushel  of  2256  cubic  inches.  In  tho 
reign  of  Elizabeth  a  quarrel  between  tho  cxeisc-ollicera 
and  the  dealers  in  herring  led  to  the  enactment  id"  a  statute 
(13  Elii.,  1570)  that  "32  gallons  wine-measure,  which  is 
ulioitl  28  gallons  by  old  slandard,  shall  bo  the  lawful  assize 
of  herring  barn  Is,  any  old  statute  to  the  contrary  notwith- 
standing." The  "old  slandaril"  was  tho  wheat-galhui  of 
Henry  111.,  which,  as  seen  above,  had  tho  capacity  of 
204i  oubio  inches.    Inasmuch  as  231 X  32  -  204  X  28  =  7382, 
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it  will  be  seen  that  this  statute  gives  implicitly  the  legisla- 
tive sanction  to  the  wine-gallon  of  231  cubic  inches,  which 
had  grown  out  of  a  misinterpretation  of  the  statute  of  1496. 
In  16S8  a  new  controversy  arose  as  to  the  capacity  of  the 
lawful  gallon,  and  the  commissioners  of  excise  addressed 
to  the  lords  of  the  treasury  a  memorial  on  the  subject,  who 
in  turn  referred  the  question  to  Sir  Thomas  Powis,  attor- 
ney-general. This  officer,  after  a  careful  examination  of 
the  statutes,  and  particularly  of  the  statute  of  149fi  just 
mentioned,  reported  that  he  "  did  not  know  how  231  cuhical 
inrhcs  came  to  be  taken  up,"  but  that  nevertheless  he  "did 
not  think  it  safe  to  depart  from  the  uHogp;"  showing  that 
the  wine-gallon  of  231  cubic  inches  was  now  well  established 
by  common  law,  if  not  by  statute.  In  the  thirteenth  year 
of  William  III.  (17lU)  the  Winchester  bushel  was  declared 
by  statute  to  be  the  standard  for  the  measure  of  grain. 
Winchester  was  a  royal  residence  from  the  time  of  Alfred 
to  that  of  Charles  II.  In  some  respects  it  was  more  favored 
by  these  monarchs  than  even  London.  Alfred  held  here  his 
wittena-gemote,  or  great  state  council,  and  imder  Athelstane 
there  were  six  mints  in  this  city,  when  London  had  but 
three.  Henry  III.  built  hero  a  noble  palace,  of  which  the 
great  hall  still  stands;  and  here  Charles  II.  began  another 
yet  more  splendid,  which  ho  did  not  live  to  finish.  Here 
also  Henry  VIIU.  received  the  great  German  emperor 
Charles  V.  But  what  gives  to  "Winchester  its  interest  in  con- 
nection with  the  subject  of  weights  and  measures  is  the  fact 
that  here  were  held  annually  four  great  fairs,  one  of  which, 
beginning  on  Sept.  12,  lasted  for  sixteen  days,  and  was  in 
early  times  the  largest  in  England.  Apparently,  the  bushel 
derived  (1423)  from  the  hogshead  of  S  cubic  feet  and  63 
gallons  became  the  standard  in  these  great  markets,  and 
hence  acquired  the  name  it  bears  at  present.  The  Win- 
chester I)ushel.  therefore,  properly  contained  214S.24  cubic 
inches,  and  the  Winchester  gallon  268.53  cubic  inches;  but 
the  standard  bushel-measure  constructed  in  the  time  of 
Henry  VII.  to  represent  this  bushel  was  found  by  trial  in 
16U6  to  hold  only  2145.6  cubic  inches.  What  was  the  de- 
gree of  accuracy  of  the  measures  in  actual  use  under  this 
name  cannot  now  be  known  ;  but  in  1700  the  old  difl5culty 
between  excise-olficers  and  dealers  broke  out  anew,  and  led 
to  protracted  and  fruitless  litigation  ;  the  consequences  of 
which  appear  in  two  legislative  acts — viz.  1st,  the  statute 
of  William  III.  just  mentioned,  which  not  only  established 
the  Winchester  bushel  as  the  standard,  but  explicitly  de- 
fined its  capacity;  and  2d,  a  statute  of  5th  Anne  (1706), 
which  in  like  manner  established  and  fixed  the  wine-gallon. 
In  both  cases  the  definitions  were  given  in  terms  of  the 
linear  dimensions  of  the  vessels  representing  the  measure. 
Thus,  the  bushel  was  to  be  of  the  capacity  of  a  cylinder  ISJ 
inches  in  diameter  and  8  inches  deep;  and  the  wine-gallon, 
the  capacity  of  a  similar  vessel  7  inches  in  diameter  and 
6  inches  deep:  to  which  last  definition  the  act  added  the 
words,  ''or  any  vessel  containing  231  cubic  inches  and  no 
more.'*  This  added  clause  conflicts  slightly  with  the  defi- 
nition preceding,  which  would  give  for  the  gallon  230.91 
cubic  inches:  but  it  is  this  clause  which  has  ever  since 
practically  determined  the  capacity  of  the  wine-gallon. 
The  Winchester  bushel,  as  computed  according  to  the  terms 
of  the  statute,  contains  2150.4252  cubic  inches,  and  the 
Winchester  gallon,  268.8  cubic  inches.  This  statute,  never- 
theless, did  not  effectually  control  usage;  and  even  acts  of 
Parliament  as  late  as  31st  and  45th  Ueorge  III.  (1791  and 
1S05)  recognize  departures  from  it,  requiring  inspectors  of 
corn  returns  to  make  comparison  between  the  Winchester 
bushel  and  the  bushel  "commonly  used,"  and  to  cause  a 
statement  of  such  comparison  to  be  conspicuously  exhibited. 
The  acts  of  1805,  moreover,  expressly  mention  272i  inches 
as  the  contents  of  the  Winchester  gallon,  which  is,  of  course, 
a  gross  legislative  error.  In  1818  a  royal  commission  was 
appointed  to  inquire  into  the  actual  condition  of  British 
metrology,  and  to  recommend  measures  for  its  reformation. 
As  the  result  of  their  labors  a  bill  was  introduced  into  Par- 
liament which,  with  slight  modifications,  became  a  law 
June  17,  1824,  and  was  put  into  operation  Jan.  1,  1826; 
which  fixed  the  capacity  of  the  gallon  by  requiring  that  it 
should  be  such  as  to  contain  10  pounds  avoirdupois,  or 
"70,000  grains  troy,  of  distilled  water  at  the  temperature 
of  62°  F.,  weighed  by  brass  weights  under  the  barometric 
pressure  of  thirty  inches,"  and  stating  at  the  same  time  the 
capacity  thus  determined  to  be  277^^^  cubic  inches.  This 
is  the  value  of  the  imperial  gallon  ;  and  since  its  introduc- 
tion this  is  the  only  legal  gallon  in  Great  Britain  for  wet 
or  fur  dry  measure.  The  bushel  derived  from  this  holds 
80  pounds  of  water  under  similar  conditions,  and  contains 
221S^i^<^{5'^  cubic  inches. 

In  the  U.  S.  no  system  of  weights  and  measures  has 
been  established  by  act  of  Congress.  Our  gallon,  bushel, 
foot,  yard,  jiound  avoirdupois,  and  pound  troy  have  been 
inherited  from  Great  Britain.  For  purposes  of  coinage, 
only,  the  pound  troy  at  the  Mint  in  Philadelphia,  copied 


from  the  British  standard  pound  troy,  has  been  made  al?o 
the  standard  here.  The  control  over  the  subject  which  is 
now  practically  exercised  by  the  secretary  of  the  treasury 
was  originally  assumed  by  Mr.  Secretary  McLane  in  1832 
as  being  the  legitimate  prerogative  of  that  dejiartment.  A 
resolution  of  the  Senate  of  the  V.  8.  of  May  1,  1830,  hav- 
ing ordered  an  examination  to  be  made  of  the  weights  and 
measures  in  use  in  the  several  custom-house?,  and  these 
having  been  reported  to  be  discordant,  and  some  of  them 
largely  so,  Mr.  McLone,  in  communicating  this  resu^J  to 
the  president  of  the  Senate,  added,  "It  is  believed,  how- 
ever, that  this  department  has  full  authority  to  correct  the 
evil,  by  causing  uniform  and  accurate  weights  and  meas- 
ures and  authentic  standards  to  be  supplied  to  all  the  cus- 
tom-houses." Mr.  McLane  accordingly  proceeded  to  con- 
struct such  standards,  the  superintcndency  of  the  con- 
struction being  committed  to  Mr.  F.  K.  Ilassler,  chief  of 
the  Coast  Survey,  by  whom  the  previous  examination  and 
report  had  been  made.  This  report,  dated  Jan.  27,  1S32, 
stated  the  "legal  capacity"  of  the  gallon  to  be  231  cubic 
inches,  and  that  of  the  bushel — the  Winchester  bushel 
being  assumed  to  be  legal — 2150.42  cubic  inches;  ))Ut  he 
placed  the  temperature  of  comparison  at  39.83°  F.  (mean- 
ing the  temperature  of  maximum  density  of  water,  which 
is  more  nearly  39.1°  F.),  and  proposed  (as  he  afterwards 
practised)  the  adjustment  of  these  measures  by  making  the 
gallon  to  contain  58,372^*^^^  grains  of  distilled  water  of 
this  density,  and  the  bushel  543,391^^fj  grains.  The  Brit- 
ish standard  temperature  of  comparison  being  62°  F.,  it 
follows  that  the  so-called  Winchester  bushel  of  the  U.  S. 
and  the  Winchester  bushel  of  Great  Britain,  when  com- 
pared at  any  common  temperature.  difi"er  in  capacity  by 
more  than  a  cubic  inch  and  a  half,  the  first-mentioned 
being  the  larger.  Congress  has  since  given  a  legal  sanc- 
tion to  the  proceedings  of  the  treasury  department  above 
described,  by  the  passage  of  a  joint  resolution  (approved 
June  14,  1836)  directing  that  a  complete  set  of  all  the 
weights  and  measures  adopted  as  standards  be  delivered  to 
the  governor  of  each  State  of  the  U.  S.  Occasional  and 
partial  attempts  were  made  during  the  colonial  period  and 
after  the  Revolution.  u]i  to  about  1820.  to  regulate  measures 
of  capacity  by  provincial  or  State  legislation.  (For  an  ac- 
count ofthese  the  reader  may  consult  the  report  of  Mr.  Adams, 
above  referred  to.)  The}'  were  limited  in  general  to  a  leg- 
ishative  sanction  of  the  wine-gallon  of  231  cubic  inches, 
and  of  the  Winchester  bushel,  or  rather  of  the  Winchester 
half-bushel  of  1075^  cubic  inches.  In  1829  an  act  was 
passed  by  the  legislature  of  the  State  of  New  York  to  reg- 
ulate measures  of  capacity,  by  which  the  gallon  was  made 
a  measure  capable  of  containing  8  pounds  of  distilled  wa- 
ter at  maximum  density,  or  ^2\^^q  cubic  inches,  being 
neither  in  simple  relation  (as  it  seems  to  be)  with  the  im- 
perial gallon,  nor  in  harmony  with  the  gallon  of  231  cubic 
inches  in  common  use.  In  the  revision  of  the  statutes  in 
1851  this  act  was  repealed,  and  the  measures  fixed  as  above 
described  by  the  treasury  department  of  the  U.  S.  were 
adopted  as  standards  in  this  State.     F.  A.  P.  Bahnard. 

Gallotan'nic  Acid  (C27H22O17  =  HaCsTHigOn  u  the 
variety  of  tannic  acid  or  tannin  which  is  found  in  the  gall- 
nuts  of  Qiiprciis  in/ectoria  and  other  species  of  the  oak,  in 
sumac,  and  in  Chinese  gall-nuts.  It  differs  from  caffe-tan- 
nic,  catechu-tannic,  morin-tannic,  querei-tannic,  and  quino- 
tannic  acids  in  certain  important  properties,  although  it 
resembles  them  in  possessing  a  slight  acid  reaction,  a  rough 
astringent  taste,  coloring  ferric  salts  blue-black  or  green, 
precipitating  albumen  and  gelatine,  and  converting  animal 
membranes  into  leather.    (Sec  Tannic  Acid.) 

C.  F.  Chanbler. 

Gal'loupe's  Island,  in  the  outer  harbor  of  Boston, 
Mass.,  was  a  military  rendezvous  during  the  late  civil  war. 
Pop.  30. 

Gal'loway,  tp.  of  Christian  co.,  Mo.     Pop.  4S0. 

Galloway,  tp.  of  Atlantic  co.,  N.  J.     Pop.  2860. 

GalloAvay  ( JosRrti),  LL.D.,  b.  in  Maryland,  became  a 
wealthy  lawyer  of  Philadelphia;  entered  the  Continental 
Congress  in  1774,  and  was  at  first  a  warm  patriot,  but  after 
the  Declaration  of  Independence  became  a  Tory,  and  in 
1778  went  to  England  ;  wrote  a  number  of  books  and  pam- 
phlets upon  American  affairs,  and  some  religious  publi- 
cations.    D.  in  England  Aug.  29,  1803. 

Gal'low^s,  the  structure  by  means  of  which  capital  pun- 
ishment by  hanging  is  inflicted.  The  culprit  stands  upon 
a  platform,  or  drop,  beneath  a  crossbar  elevated  upon  two 
upright  supports.  A  rope  or  halter  hangs  from  the  cross- 
bar, and  a  noose  at  its  end  is  placed  ujjou  the  criminal's 
neck.  He  is  hanged  by  the  falling  of  the  drop,  or  in  some 
cases  is  drawn  up  from  the  platform  by  a  heavy  weight  at 
the  other  end  of  the  rope. 

Galls.  In  the  language  of  naturalists  "galls"  are  ab- 
normal growths  or  excrescences  produced  on  growing  op 
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by  Ct/nij}s  n.  spongijica  O.  Sl)  found 
on  the  Black  Oak,  and  showing  («) 
the  central  cell  in  which  the  larva 
develops,  and  (6)  the  hole  through 
whicli  the  fly  issues.  Colors,  drab 
inside;  yellowish-brown  outside. 


living  plants  by  one  or  more  insects  or  closely  allied  mites, 
which  develop  and  are  nourished  therein.  These  deforma- 
tions arc  fuund  on  all  parts  of  plants,  and  present  a  great 
variety  of  form,  color,  and  texture — from  the  simple  pouch- 
like  bulging  nf  the  leaf  to  the  mo-^t  perfect  and  complicated 
structure.  Many  of  them  resemble  familiar  fruits,  tluwcrs, 
and  vegetables,  while  a  few,  like  fruits,  are  eatCD  by  man. 
Take,  in  illustration, 
those  occurring  on  the 
oaks.  The  bud  may 
prematurely  develop  in- 
to a  bunch  of  lanceolate 
leaver  or  become  aborted 
into  an  acorn-Iikc  cham- 
ber. The  tender  leaf  of 
spring,  and  even  the 
blossoms,  arc  beset  with 
several  green, and  mostly  _ 

globular,  gall-growtbs.  A  "  munuthiilauuuis"  gall :— Being 
The  more  mature  leaves  thc^merican  Oak-applejfonned 
furnish  an  infinite  varie- 
ty, from  two-hundrcdths 
of  an  inch  to  over  two 
inches  in  diameter,  either 
globular,  pedunculated, 
conical,  cup-shaped,  or  clavate,  and  with  a  surface  either 
smooth,  reticulate,  wrinkled,  downy,  woolly,  or  prickly. 
The  fruit  is  deformed  by  largo  globular  excrescences  grow- 
ing from  the  cupule ;  by  hard  cells  within  the  cupule,  and 
set  in  cavities  with  fimbriated  mouths;  by  pip-like  bodies 
between  the  acorn  and  cupule;  or,  finally,  by  stony  cham- 
bers or  indurations  in  the  meat  itself,  without  external 
indication.  A  multitude  of  ditTcrcnt  gall-growths  affect 
stem,  twig,  and  branch;  while  the  trunk,  and  even  the 
roots,  arc  not  exempt.  The  internal  structure  of  galls  is 
as  v.aried  as  the  external,  but  there  is  invariably  a  cell, 
within  which  the  insect 
is  nursed  aud  nourished. 
This  cell,  in  most  succu- 
lent galls,  is  merely  a 
cavity  of  various  form  in 
the  general  tissue;  but  it 
more  often  takes  on  tbo 
character  of  an  oval  chain 
ber  more  woody  than  th' 
surrounding  substance, 
and  which,  though  lyinL' 
generally  secure  in  said 
substance,  is  not  unfre- 
quently  suspended  to  the 
general  envelope  by  radi- 
ating fibres,  in  the  same 
way  that  the  hub  is  con- 
nected by  spokes  to  the  fel- 
ly of  a  wheel ;  while  more 
rarely  it  is  entirely  sep- 
arated from  its  cnvelo])0 
and  rolls  around  loosely 
therein.  Galls  are,  in  every 
case,  the  result  of  thccombincd  action  of  an  animal  and  veg- 
etal organism,  and  would  necessarily  cease  to  exist  if  either  of 
the  organisms  which  jointly  co-operate  to  produce  them  were 
swept  out  of  existence.  They  have  always  interested  the 
curious,  and  fur  a  long  time  puzzled  the  ]ihilos()pher,  while 
to  the  uninformed  of  to-day  they  are,  as  they  were  univer- 
sally in  the  days  of  Dio^icorides,  ascribed  to  spontaneous 
generation  or  to  some  freak  of  the  ])lunt  bearing  them. 
The  diversity  of  form  and  character,  and  the  constancy 
with  which  these  characters  arc  perpetuated  according  to 
the  species,  arc  remarkable  when  wo  consider  tlio  close 
resemblance  in  form  and  size  which  the  gall-rnukera  thcni- 
Bclves  present.  Galls  are  technically  separated  into  two 
groups — V iz.  the  "monothalamous," or  one-eel leil  galls,  each 
nourishing  a  single  inrlividual :  and  (he  '*  polytlmlamous," 
or  many-celled,  nourishing  iniiny  individuals  under  a  c(un- 
mon  envelope.  Galls  are  nrndueed  cither  by  the  action  of 
a  peculiar  poisonous  fluid  injected  with  the  egg  by  the 
mother  gall-insect,  so  that  the  young  larva  fimls  itr)  hab- 
itation already  prepared;  or  by  the  mcchiinieul  irritation 
(aided,  most  likely,  by  some  similarly  poisonous  property) 
of  the  y()ung  larva,  which  is  then  the  architect  of  its  own 
house.  In  the  former  case  the  egg  is  gcnernlly  inserted  by 
the  pnrent  in  the  plant-tissues;  in  the  latter,  it  is  generally 
attacheil  to  the  surface.  The  Secretory  organs  of  the  plant 
are  influenceil  by  this  poison  very  much  in  the  Hanio  way 
that  the  human  secretory  system  is  influeneeil  in  producing 
the  small])ox  pustule  when  wo  insert  vaccine  matter  into 
a  child's  arm.  Galls,  in  a  general  sense,  partake  not* only 
of  the  chemical  cliaracter  of  the  plant-Juices,  but  of  the 
consistency  of  the  part  upon  which  they  are  found.  Thus, 
tho  nut-galls  of  commerce  and  must  of  the  galls  occurring 


,  A  ''polyiliahiTiious"  gall:— Being 
the  Wool-sower  gall  (funned  by 
Ci/nijjs  q.  srmiuafor,  Harris):  a, 
showing  a  section  ;  b,  one  of  tho 
])ijj-like  kernels,  showitig  woolly 
T.iiig  and  the  hole  through  which 
the  lly  escaped.  Colors,  light  buft" 
and  rosy. 


on  oaks  partake  of  the  bitter  and  astringent  nature  of  these 
jilants  ;  yet  some  produced  on  the  succulent  parts  of  the 
same  tree  are  pleasantly  sub-acid.  Few  families  of  pha?- 
nerogamous  plants  are  free  from  these  growths,  but  none 
have  thus  far  been  found  on  Fungi  or  on  Mosses.  The 
term  "  galls  "  is  sometimes  applied  to  those  animal  swellings 
produced  by  Dipterous  larva*,  mostly  belonging  to  the  genus 
(JCvfnui.  or  by  mites  dwelling  in  or  under  the  skin  of  birds 
an<l  mammals.  It  is  also  applied  to  some  of  the  swellings 
on  trees  and  shrubs  produced  by  the  growth  of  cryptogamic 
parasitic  jdants.  It  should  not  be  applied,  as  it  sometimes 
is,  to  those  jjlant-swellings  and  nodosities  which  are  caused 
by  tlic  punctures  of  insects  which  always  dwell  exposed 
thereon,  tho  difference  between  a  gall  and  a  mere  swelling 
being  that  the  architect  of  the  former  is  hidden  from  view, 
and  of  the  latter  always  exposed.  C.  V.  Rilev. 

Gall  Stones.    See  Calculus, 

(■nTlup  (Joseph  Adam).  M.  D.,  b.  at  Stonington,  Conn., 
i\Iar.  -W.  17C)'J;  took  his  me<lical  degree  at  iJartmouth  Col- 
lege 171»S;  practised  at  llarthind,  lielhel,  and  M'uodstock, 
Vt. ;  was  president  and  professor  in  the  medical  school  at 
Castleton.  Vt.,  1S20-2:1:  lecturer  in  the  State  University, 
and  one  of  the  foun<Iers  and  first  professors  in  the  medical 
school  at  AVoodstock,  Vt.  Author  of  several  professional 
works,  of  which  the  most  important  was  On  tin:  /iistitntea 
of  Medicine  (2  vols.,  1S39).  1).  at  Woodstock,  Vt.,  Oct. 
12,  1849. 

Gallup'pif  Parquale),  a  Neapolitan  philosopher,  b.  at 
Tropea.  in  Calabria,  in  1770;  d.  at  Naples  in  184t!.  In 
1811)  he  published  the  first  two  of  his  six  volumes  entitled 
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appeared  his  widely-known  and  often  reprinted  EU-mt-nti 
tltJl't  FiloHofia  ad  ti6o  dti  (/ioviuetli.  His  greatest  work, 
Lcttcrc  suUc  ficende  del/a  FHoafifia  relativameutc  ai  prin- 
cipii  d'lic  Conoavanc  L'nitnit  da  Curteaio  fiuo  a  Ktiut  iucfu- 
sifitmtiitt;  was  published  at  Messina  in  1827.  In  ISIU  he 
was  appointed  professor  of  logic  and  uf  metaphysics  in  tho 
University  of  Naples,  and  the  year  following  he  published 
tho  two  first  volumes  of  his  FHoHojia  ilillu  ]'<»A*)(^[,  the  two 
last  appearing  in  1S39,  and  other  smaller  works  in  the  mean 
time.  Being  elected  a  member  of  the  Institute  of  France, 
he  wrote  for  it  two  memoirs — one  on  transcendental  ideal- 
ism and  absolute  rationalism;  the  other,  on  the  theodicy 
of  the  ancient  philosophers.  The  last  years  of  the  life  of 
Galluppi  were  embittered  by  poverty  and  by  physical  suf- 
fering. 

GnUllls  (C.  AQUiLLirs),  a  Roman  cquos,  distinguished 
as  a  jurist,  pupil  of  the  pontifcx  Q.  Sca'vola,  was  prietor 
n.  r.  lit),  along  with  Cicero.  Ills  life  was  devoted  to  the 
elucidation  and  application  of  tho  ]jrinciplcs  of  law.  and 
his  oiiinions  and  edicts  are  quoted  or  referred  to  by  Cieeio 
and  in  the  Vi'jint.  Gallus  presided  at  the  trial  when 
Cicero  delivered  his  oration  /'nt  I\  Qnintio.  A  glowing 
eulogium  is  passed  on  the  upright  character  and  judicial 
eminence  of  Gallus  by  Cicero  in  his  oration  in  defence  of 
A.  Ctecina.  Besides  the  sli;^ht  notices  above  mentioned, 
nothing  of  the  productions  of  Gallus  has  been  preserved. 

II.  Drisler, 

Gallus  (C.  CoRNELirs),  tho  friend  of  Virgil,  distin- 
guished as  a  poet  and  soldier,  was  b.  at  Forum  Julii  a.  c.  66. 
At  the  age  of  twenty  his  poetical  abilities  had  attracted 
attention,  and  at  the  time  of  Cjesar's  death  (ii.  o. -l-I)  ho 
hiid  atlaine.l  sullicient  distinction  to  make  his  adherence 
to  (ictavianus  de.'-irablc.  lie  commancled  a  division  of  tho 
army  against  Antony  at  the  i)attlo  of  Aetium,  and  soon 
after  was  sent  to  Egypt,  of  which  ho  was  made  governor 
after  its  reduction  to  a  Koman  province.  His  conduct 
while  in  this  oflico  was  made  the  subject  of  complaint  to 
Augustus,  who  removed  him  from  his  position.  The  exact 
nature  of  his  otVence  is  not  known.  The  senate  instituted 
an  investigation,  and  condemned  him  to  exile  with  loss  of 
his  estates.  up<in  which  he  put  an  en<l  to  his  life  (b.  v.  2f>). 
(lallus  composed  four  bo(dis  of  elegies,  in  which  ho  sang 
the  i>rnises  of  Lycoris,  and  translated  into  Latin  the  poems 
of  Fuphorit)n  <d'  Chalcis.  His  poetry  was  greatly  admired 
bv  his  contenii)oraries.  and  is  praised  by  Virgil  and  Ovid. 
All  his  writings  have  jieri^ihe.l,  though  certain  eiMgratiis  in 
tlie  Latin  .•Im/A.'/"7//i>jiss  under  his  name.  The  life  of  Gal- 
lus has  been  niaiie  llie  basis  of  a  treatise  on  the  manners 
and  customs  of  tho  Romans  in  the  lime  of  Augustus,  by 
W.  A.  Becker.  Iranslulcd  by  Rev.  F.  Metcalfe,  London, 
18.-.:l  (See  IHnu,  (^'rMrh.  d.  h'ihn.  Lit,,  jj  UU ;  C.  0.  C. 
VoLKiMi.  (\nniitfvt.  df  (\  Coruttii  fi'uHi  vitn  el  grnptit,  2 
parts,  Bonn.  I8|(l,  and  FIberfehl,  18IL)        H.  Diiihlkr. 

<;any  Uock,  tp.  of  Pope  co.,  Ark.     Pop.  1103. 

iinWy  Kot'k,  tp.  of  Yell  co..  Ark.     Pop.  rtST. 

<-all,  po-t-v.  of  .North  Dumfries  tp.,  Waterloo  co.,  Ont., 
Canada,  on  (Jraml  River  and  the  (Juelph  branch  of  tho 
Qroat  Western  Kailway,  11  n»ilcs  from  Guelph.    It  has  two 
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Tveekly  papers,  several  branch  baoks,  large  manufactures, 
and  abundant  water-power.     Pop.  of  sub-district,  3.S-I. 

Gait  (.Sir  Alexander  Tilloch),  K.  C.  M.  G.,  son  of 
John  Gait,  b.  at  Chelsea,  England,  Sept.  6,  1817 :  entered 
the  service  of  the  British  and  American  Land  Company 
1S'!.3-  was  it's  manager  1S44-56;  went  into  the  Canadian 
Parli'ament  1S49  ;  finance  minister  1858-62, 1SC4-CI!.  under 
earlier  ■  was  a  principal  founder  of  the  railway-system  ot 
Canada:  received  his  title  in  1869;  long  a  member  of  the 
Canadian  Parliament  from  Sherbrooke,  Quebec. 

Gait  (Jons),  b.  in  Irvine,  Ayrshire,  Scotland.  May  2, 
If 79:  was  employed  for  a  time  in  mercantile  pursuits; 
studied  law,  and  afterwards  spent  three  years  in  travelling 
in  the  Levant  and  Southern  Europe,  and  after  his  return  to 
Loudon  assisted  his  father-in-law.  Dr.  Alexander  Tilloch 
(1759-1825).  in  the  management  of  the  S/nr,  a  newspaper. 
He  afterwards  produced  a  large  number  of  dramas,  novels, 
and  other  writings  of  unequal  merit,  many  of  them  highly 
successful  and  marked  by  great  originality.  Among  his 
best  works  are  The  Ayrshire  Ler/atees  (1820-21).  The  An- 
nals of  the  Pariah,  Laiurie  Todd.  Life  of  litjron,  and  an 
Autohio<,raphy.  From  1826  to  1829  he  was  in  Canada, 
where  lie  acted  as  agent  for  the  Canada  Company,  and 
founded  the  town  of  Guelph,  Ont.  D.  at  Greenock  Apr.  11, 
lS:i9.  Mr.  Gait  was  for  a  long  time  utterly  helpless  before 
his  death,  having  received  no  less  than  fourteen  strokes  of 
paralysis. 

Gait  (Patrick  Hen-ry).  an  -\nieric.an  officer,  b.  in  Vir- 
ginia; entered  the  army  as  third  lieutenant  of  artillery  in 
18U:  was  adjutant  at  the  Military  Academy  in  1S21,  and 
aide-de-camp  to  M.aj.-Gen.  Scott  1822-29  :  distinguished  in 
the  battle  of  Wahoo  Swamp.  Fla.,  Nov.  21,  1836,  and  in 
the  Mexican  war,  where  he  commanded  his  regiment,  with 
rank  of  major;  brevctted  lieutenant-colonel  for  gallantry  at 
Contreras  and  Churubusco.  D.  at  Philadelphia  Jan.  9, 
1851. 

Gal'ton  (Francis),  F.  R.  S.,  a  cousin  of  Charles  R.  Dar- 
win, was  b.  at  Dnd.leston,  Warwickshire.  England,  in  1824; 
was  educated  at  King's  College,  London,  and  Trinity  Col- 
lege. Camliridge  :  travelled  extensively  in  Africa  :  entered 
the  British  civil  service  in  the  board  of  trade;  and  is  (1874) 
connected  with  the  meteorological  office.  Besides  books  of 
travel,  etc.,  he  has  written  Meteomgrojihiea,  186.S;  The  Art 
o/  Travel,  1867  :   Hereditnrtj  Genius,  1869. 

Galll'sha  (Joxas).  a  Revolutionary  soldier,  b.  about 
1751,  was  a  judge  of  the  Vermont  supreme  court  1795-97 
and  1800-06;  governor  of  Vermont  1809-13  and  1815-20. 
D.  at  Shaftesbury,  Vt.,  Oct.  8,  1834. 

Gal'va,  city  and  tp.  of  Henry  co.,  HI.,  situated  at  the 
junction  of  the  Chicago  Burlington  and  Quincy  R.  R.  and 
Keithsburg  branch  of  the  same  ;  the  Peoria  and  Rock  Island 
K.  R.  also  crosses  the  C.  B.  and  Q.  at  this  place.  It  is  111 
miles  W.  by  S.  from  Chicago  and  45  miles  from  Rock  Island, 
in  a  rich  agricultural  and  coal  region,  on  one  of  the  highest 
points  of  the  dividing  ridge  between  the  Mississippi  and 
Illinois  river-b.asius.  It  has  2  largo  public  school-buildings, 
costing  about  $20,000,  8  church  edilices,  a  large  number  of 
busine°ss-houses,  2  hotels.  1  national  bank,  and  1  newspaper. 
Nearly  the  whole  business  part  of  the  place  was  destroyed 
by  fire  in  Nov.,  1872.  It  is.  however,  rapidly  recovering 
from  the  effects,  and  already  many  new  business-houses  are 
up,  and  more  projected.  Pop.  of  city,  2160;  of  tp.  3096. 
F.  T.  Ward,  Ed.  "  The  Galva  Jouhsal." 
Galva'ni  (  Alvisio  or  Lrioi).  the  discoverer  of  dynamic 
electricity,  was  b.  at  Bologna  Sept.  9,  1737.  and  w.as  in 
youth  strongly  inclined  to  enter  the  priesthood,  but  was 
"deterred  by  his  friends,  and  in  1762  graduated  M.  D.  at 
Bologna  ;  became  a  lecturer  upon  anatomy  there,  and  gave 
special  attention  to  comparative  anatomy  ;  made  important 
observations  upon  osteology  and  the  kidneys  and  ear  of 
birds,  and  in  1786  was  led  to  the  discovery  of  electric 
currents  by  the  accidental  contact  of  the  dissected  legs  of 
a  frog  with  a  scalpel,  which  provoked  muscular  contrac- 
tions. In  1797  the  death  of  his  wife,  the  loss  of  his  lecture- 
ship (for  political  reasons),  and  other  misfortunes  led  to  a 
chronic  illness,  of  which  he  d.  at  Bologna  Dec.  4.  179S. 

Gal'vanism.  (For  a  brief  account  of  the  general  prin- 
ciples of  this  science  as  they  are  known  at  the  present  day, 
see  under  the  article  on  Electricity,  Dynamical  Elec- 
tricity, i  47.)  It  may  not  be  amiss  to  mention  in  this 
place  that  the  early  investigator,  Luigi  Galvani  (who  was 
b.  ill  1737,  and  d.  iii  1798.  .and  who  gave  his  name  to  this 
important  subject),  actu.ally  concerned  himself  only  with 
that  department  of  it  known  now  as  "  animal  electricity," 
and  died  in  the  belief  that  all  the  phenomena  he  had  ob- 
served resulted  from  electricity  present  in  animal  tissues. 
(See  Electricity,  J  77.)  His  theory  was  opposed  by  Volta. 
who  has  contested  the  honor  of  giving  his  name  to  this 
subject  (which  is  often  described  as  voltaic  eleotrioity),  who 


maintained  that  the  contact  of  dissimilar  substances  was 
the  source  of  the  energy  displayed  in  this  class  of  actions. 
What  we  may  call  the  present  or  chemical  theory  of 
dynamic  electricity  was  first  enunciated  by  Fabrioni  so 
early  as  1792.  This  theory  was  elucidated  and  extended 
by  many  others,  among  whom  we  may  notice  especially 
Davy  and  Faraday,  and  may  now  be  regarded  as  the  well- 
established  theory  of  the  voltaic  pile  or  galvanic  battery. 
It  must  not,  however,  be  overlooked  that  a  minute  amount 
of  excitement  is  believed  to  result  from  the  mere  contact  of 
dissimilar  bodies,  though  this,  of  course,  can  be  no  source 
of  available  energy,  and  is  rather  a  subject  of  metaphysical 
than  of  practical  interest  in  any  discussion  of  electric 
phenomena.  Henry  Mortox. 

Gal'vanized  Iron  (an  incorrect  name)  is  sheet  or 
other  iron  coated  with  zinc  by  dipping  it  into  a  bath  of 
melted  amalgam  of  zinc  and  mercury,  containing  a  little 
sodium.  The  iron  is  first  cleansed  with  sulphuric  acid, 
and  is  then  washed  and  scoured.  Before  galvanizing  it  is 
usually  dusted  with  sal-ammoniac  powder.  The  process 
was  invented  by  C.  F.  Mallet  in  France,  and  improved  by 
H.  W.  Crawfurd  of  England  in  1837.  It  is  a  very  useful 
treatment  for  iron  roofs,  telegraph  wire,  ships*  bolts,  etc., 
the  zinc  acting  as  a  paint.  Sometimes,  before  tin-plating, 
sheet  iron  is  covered  with  a  film  of  zinc,  which  makes  the 
tin-plating  more  permanent.  The  name  galv.anized  iron 
might  properly  be  given  to  sheet  iron  coated  with  tin  by  an 
electro-plating  process,  which  has  been  successfully  tried. 
This  material  is  sometimes  afterwards  dipped  in  a  zinc  bath, 
with  beautiful  results,  but  the  process  is  an  expensive  one. 
Galvanom'etcr,  an  instrument  for  measuring  dynamic 
electricity,  is  of  various  forms,  the  more  important  of 
which  are  described  in  the  article  Electricity  (which  see), 
by  Prof.  Henry  Morton,  Ph.  D. 

Galvan'oplasty  (syn.  Eleetro-metnlluryy),  the  art  of 
working  in  metals  by  the  aid  of  electricity.  The  metals 
most  readily  separated  from  their  solutions  by  electricity, 
and  most  useful  when  deposited,  are  co]iper.  silver,  gold, 
and  nickel.  The  process  is  resorted  to  (11  for  reproducing 
seals,  coins,  medallions,  wood-cuts,  engravings  in  metal, 
busts,  bas-reliefs,  etc.:  (21  for  coating  base  metals  with 
silver,  gold,  nickel,  or  platinum;  (3)  for  etching  copper- 
plates for  the  engraver.  (See  Electrotype,  Gildixg, 
Nickel  Plating,  Photography,  and  Silver  Plating.) 

C.  F.  Chandler. 
Gal'veston,  county  of  Texas,  bordering  on  the  Gulf  of 
Mexico.  Area.  680  square  miles,  of  which  almost  half  is 
water.  The  soil  is  geuer.ally  light,  but  live-stock,  sea- 
island  cotton,  and  garden  products  are  raised.  The  county 
is  traversed  by  the  Galveston  Houston  and  Henderson 
K.  R.  Most  of  the  population  is  in  Galveston,  the  capital. 
Pop.  15,290. 

Galveston,  post-v.  of  Cass  co.,  Ind.,  on  the  Pittsburg 
Cincinnati  and  St.  Louis  R.  R.  (Indianapolis  and  Chicago 
division).  16  miles  S.  E.  of  Logansport.  It  has  two  weekly 
newspaiiers.     Poji.  390. 

Galveston,  city,  cap.  of  Galveston  co.,  Tex.,  the  prin- 
cipal seaport  of  the  .State,  on  Galveston  Island,  between 
Galveston  Bay  and  the  Gulf  of  Mexico.  It  is  connected 
by  railroads  with  all  parts  of  the  State  to  which  railroads 
e.xtend.  and  by  regular  linos  of  steam.ships  with  Liverpool, 
New  York,  New  Orleans,  and  the  ports  of  Western  Texas 
as  far  as  the  Mexican  boundary,  and  sail-vessels  engage 
largely  in  direct  trade  with  Great  Britain  and  the  continent 
of  Europe,  in  the  coffee-trade  with  Rio  Janeiro,  in  the 
West  India  and  Mexican  trade,  also  in  that  with  Northern 
U.  S.  ports.  The  exports  of  cotton  for  the  year  ending 
Sept.  1,  1872,  were  333,502  bales,  and  the  receipts  from 
Sept.  1,  1873,  to  Feb.  10,  1874,  were  272.776  bales,  an  in- 
crease of  40.023  bales  over  the  same  time  in  the  previous 
year.  The  exports  during  the  same  commercial  year,  be- 
sides cotton,  included  4000  bags  of  wool,  470,000  hides, 
50,000  beeves,  and  large  quantities  of  peltries,  bones,  horns, 
pecan-nuts,  beeswax,  hair.  etc.  The  custom-house  value 
of  exports  was  ?35,334.747  ;  of  imports,  $298,811,831,  in- 
cluding 42.500  bags  of  coffee,  and  44,614  emigrants  arrived 
at  this"port  in  the  same  year.  There  are  4  cotton-presses, 
with  warehouses  and  yards  occupying  upw.ards  of  40  acres 
of  ground,  and  storing  more  than  100.000  bales  of  cotton. 
There  are  between  9  and  10  miles  of  street-railway.  2  li- 
braries (1  numbering9000  volumes),  15  churches,  31  schools, 
a  Roman  Catholic  university,  a  medical  school,  an  orphan- 
age, 1  savings  and  2  national  banks,  2  iron-foundries,  rail- 
road-shops, machine-shops,  gas-works,  etc..  2  hospitals,  2 
daily  and  4  weekly  newspapers.  No  epidemic  disease  has 
visited  the  city  since  1867,  and  the  usual  health  is  remark- 
ablv  good,  the'climate  delightful.  Oranges  and  other  trop- 
ical" fruits  grow  in  the  open  air.  and  vegetable  gardens  flour- 
ish all  the  vear.  Galveston  is  the  see  of  a  Roman  Catholic 
bishop.     Pop.  13,818.  Editor  "News." 
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Gal'vez,  de  (Bervaudo),  CoirxT,  b.  at  Malaga.  Spain, 
in  17J(i,  was  the  son  of  the  viceroy  of  Mexico,  and  nf|ihew 
of  Don  J">(-  de  tialvez,  a  high  grandee  of  the  .SimnisU 
court.  In  1776  young  Galvcz  became  colonel  of  the  Louis- 
iana regiment,  and  was  governor  of  Louisiana  1777-s:!. 
He  cnjitured  Baton  Rouge,  Pass  Munchao,  Natchez,  Mobile, 
and  I'ensacola  from  the  British,  and  was  made  lieutenant- 
general,  count,  and  captain-general  of  Louisiana  and 
Florida.  In  1784  ho  became  captain-general  of  Cuba, 
and  in  the  same  year  succeeded  his  lather  as  viceroy  of 
Mexico.  Ho  built  tho  paliice  of  Ohapultcpcc.  D.  in 
Mc.'iico  Nov.  31),  17SC. 

Gal'way,  county  of  Ireland,  in  the  province  of  Con- 
naught.  Its  western  part  along  the  Atlantic  is  wild  and 
mountainous;  the  eastern  part  is  Qat.  Good  breeds  of 
cattle  and  sheep  are  reared  here.  The  fisheries  are  con- 
siderable, but  agriculture  is  neglected.  Area,  2447  square 
miles.     Cap.  Galway.     Pop.  218,257. 

Galway,  town  of  Ireland,  the  capital  of  the  county  of 
C.ahvay.  it  is  situated  on  Galway  Bay,  at  the  mouth  of 
tho  Corrib,  and  has  a  considerable  retail  trade,  thriving 
fisheries,  and  some  manufactures  and  commerce.  It  is  the 
terminus  of  the  Midland  Great  Western  Railway,  is  the 
scat  of  one  of  the  queen's  colleges  for  Ireland,  and  has  a 
Roman  Catholic  bishop.  The  town,  with  its  suburbs,  is 
virtuallv  a  county  within  itself.  Pop.  13,184;  with  sub- 
urbs, iy,S33. 

Galway,  post-v.  and  tp.  of  Saratoga  co.,  N,  Y.,  has  a 
seminary  and  3  churches.     Pop.  of  tp.  2174. 

Galway  Bay  is  an  inlet  of  the  .Atlantic,  20  miles  long 
and  from  IS  to  8  miles  broad,  on  the  western  coast  of  Ire- 
land, protcctocl  from  the  swell  of  the  ocean  by  the  Arran 
Isles,  and  affording  many  advantages  for  tho  construction 
of  a  harbor  of  refuge. 

Ga'ma  (or  Grama)  Grass  [said  to  bo  from  Guma, 
one  of  tho  .Maldive  Islands,  or  from  .M,  Gama,  a  gentleman 
of  .Mexico  who  first  cultivated  it],  the  Tri'/iiiariim  tlncli/linilci. 
a  very  large  grass  of  North  and  trojiical  America,  cultivated 
to  a  considerable  extent  as  a  forage-plant  in  the  warm  re- 
gions of  both  continents.  The  name  is  given  in  the  Far 
West  to  various  species  of  buffalo-grass  (chiefly  JBoute- 
luiia),  which  furnish  good  pasturage  for  stock. 

Gama,  da  (Vasco),  count  of  Vidigueira,  was  b.  at 
Pines,  in  Portugal,  in  1450;  became  a  skilled  mariner  and 
a  gentleman  of  the  king's  household,  and  in  1407  was  de- 
spatchetl  in  commaml  of  tho  royal  squadron  to  the  East 
Indies  by  way  of  the  Cape  of  Good  Hope,  lately  discovered 
by  Diaz.  The  Indian  Ocean  was  then  unexplored.  Gama 
coasted  the  eastern  shores  of  .Africa,  and  visited  India,  re- 
turning to  Lisbon  in  14U9.  Cabral's  expedition  and  the 
discovery  of  Brazil  followed.  Gama  mailo  his  second 
vova^e,  with  20  ships,  in  1502-03,  and  became  involved  in 
huslilitics  with  the  towns  of  the  Malabar  coast,  which  he 
punished  severely.  In  1400  he  had  received  the  title  of 
admiral  of  the  Indies.  In  1524  he  was  sent  out  as  vice- 
roy.    D.  at  Cochin,  India,  Dec.  25,  1524. 

Gam'ala,  a  strong  fortress  and  town  of  Palestine,  bo- 
sieged  in  vain  by  Agrippa.  but  taken  by  \'ospasian  after 
a  brave  resistance,  when  the  survivors,  0000  in  number, 
perished.  It  jirctbably  was  at  El  Ilnngu,  a  steep  hill  oppo- 
site Tiberias,  and  on  the  E.  side  of  the  Sea  of  Galilee. 

Canma'licl  thk  Elokr,  a  famous  ,Icwish  doctor  and 
IMiariseo,  instructor  of  St.  Paul.  D.  about  50  A.  I).  Tra- 
ililion  says  ho  became  a  Christian,  but  tho  Jewish  writings, 
iti  which  his  learning,  justice,  and  wisdom  are  coniincin- 
(»rale<l,  do  not  allude  to  this  conversion. ^(Jahaliki,  trk 
ViniN(jKit,  grandson  of  tho  above  {b,  about  50  A,  i>.,  d. 
about  1  US),  was  also  a  famous  rabbi,  president  of  the  school 
at  .lamnia,  and  strove  to  blend  Platoiiism  with  Judaism, 

(■limbctla  (liKoN),  lawyer  and  politician,  b.  at  Cnhors 
of  Geniioso  parents,  Oct.  ,''.0,  1838,  looks  more  liki-au  Italian 
than  a  Frenchman,  and  is  one-eyed.  He  was  an  obscure 
lawyer  until  18(18,  when  ho  pleaded  in  a  political  case  which 
nmde  him  known  to  the  masses.  In  ISOU  he  was  tborcforo 
elected  deputy  to  the  Corps  L6gislatif  as  representative  <if 
radicalism.  On  .^ept.  4,  18711,  Gainbetta  lu'came  a  member 
of  the  revolutionary  government.  iKiring  tin'  siege  of  I*aris 
he  left  tho  city,  and  vainly  alteuipted,  from  Tours,  and 
nflorwardrt  from  Bordeaux,  to  arrest  the  German  invasion. 
In  1871  he  was  relumed  member  to  the  Versailles  National 
Assoiultly,  abandoned  the  cause  of  his  former  friends  i>f  tho 
Commune,  anil  snpporledM. Thiers,  after  whose  fall  (tambetta 
tried  to  become  again  the  leader  of  the  Left  of  tho  Assembly, 
Prrs.  of  Chnrnbor  of  Deputies,  1870.      Fki.ix  AiiAiiiSK. 

<>ain'l>ia,  a  deep  and  powerful  river  which  traverses 
tho  region  of  Western  Africa  known  as  Senogambia/  It 
falls  into  tho  Atlantic  at  Bathurst,  in  lat.  13°  28'  N.,  Ion. 
16°  35'  W. 

Gambia,  n  British  sottlemcntat  tho  mouth  of  the  river 


Gambia.  Bathurst,  on  tho  island  of  St.  Mary,  is  the  prin- 
cipal station,  and  has  a  considerable  export  trade  in  gold- 
dust,  ivory,  wax,  hides,  and  horn.  The  settlement  has  a 
liopulalion  of  14,100,  of  which  only  5fi  are  Europeans. 

Gnm'bier,  post-v.  of  Knox  co.,  0,,  on  the  Cleveland 
Ml.  Vernon  and  Columbus  R.  R.,  0  miles  E.  of  Mt.  Vernon. 
It  is  the  seat  of  Kexvox  College  (which  see).     Pop.  581. 

Gambier  Islands,  a  group  of  islands  of  coral  for- 
mation in  the  Pacific  Ocean,  in  lat.  23°  8'  S.,  Ion.  134°  55' 
W. ;  under  the  protectorate  of  France.  Vessels  going  fnun 
Chili  to  Tahiti  visit  them  to  take  in  fresh  water.    Pop.  1500. 

(lambier  (James),  Baiios,  G.  C.  B.,  b.  in  the  Bahamas 
of  llugmnol  slock,  Oct.  13,  USCi:  entered  the  British  navy; 
served  with  distinction  against  the  .American  Revolutionists 
and  the  French;  rear-admiral  1795;  vice-admiral  1700; 
admiral  1805;  bombarded  Coiicnhagcn,  and  was  made  a 
baron  1707;  was  one  of  the  commissioners  who  drew  up 
the  Treaty  of  Ghent  ISI  I.  I),  at  Iver,  England,  Apr.  19/ 
1833.     His  title  is  now  extinct. 

Gam'bir,  or  Gam'bccr  (  Terra, fapom'ca),  a  variety  of 
catechu.  It  is  the  solid  astringent  extract  obtained  by  in- 
fusing the  leaves  and  shoots  of  the  Xattrlca  (  Uncaria)  Gam- 
hi'r  in  warm  water,  and  evaporating  the  solution  to  dryness. 
The  best  gambir  is  made  ;-.t  Riouw,  in  the  isle  of  Brittany, 
in  tho  Eastern  .Archipelago.  It  is  principally  exported 
from  Singapore,  in  brown  nmsses  covered  with  matting. 
Its  fracture  is  even  and  dull.  It  dissolves  almost  com- 
pletely in  boiling  water,  and  its  solution  gives  precipitates 
with  glue  and  with  sulphuric  acid.  Its  peculiar  |iro]iorties, 
which  make  it  useful  in  tanning  leather,  are  due  to  tannic 
acid,  which  is  called  catechu-tannic  acid,  as  it  differs  from 
gallo-tannicacid  in  giving  a  grayish-green  preci|ntate  with 
ferric  salts,  while  the  latter  gives  a  bluish-black  precipi- 
tate, and  in  giving  no  precipitate  with  tartar  emetic.  (See 
Tannic  Ann.)  C.  F.  Chandler. 

(■ambling,  or  Gaming.  See  Dice,  Plavixg-Carhs, 
LoTTERV,  and  .Sport, 

(Janib'ling-Hou'ses.  It  is  humiliating  to  reflect  th.at 
while  the  .Mohammedan  religion  has  always  successfully 
re])resscd  gambling,  Christianity  has  witnessed  its  worst 
excesses.  The  most  degrading  form  which  this  vice  has 
assumed  is  that  by  which  houses  are  dedicated  to  it.  From 
the  days  of  St.  Louis,  whose  brother  was  an  extravagant 
gambler,  to  those  of  Du  Guesclin,  who  was  not  less  in- 
sanely given  to  this  degrading  vice,  wc  find  in  France  men 
who  were  famed  for  honor  and  bravery  rendered  contempt- 
ible by  this  low  form  of  avarice.  In  the  reign  of  Charles 
VI.  the  Hfttel  de  Nesle  in  Paris  was  a  noted  gaming-hou.se 
for  the  nobility,  and  there  is  an  old  poem  which  describes 
the  infamous  deeds  of  this  mansion.  (Tlit:  Ofimiiiff-Tt'hfr, 
by  Anorew  Steixmetz,  vol.  i.)  From  Louis  XI.  to  Henry 
IV.  gambling  steadily  progressed,  until  under  this  last 
monarch,  who  set  the  cxam]dc  by  the  most  extravagant 
plav,  arntUmien  ih  jcu,  or  gambling-houses,  were  estab- 
lished everywhere  in  Paris  in  the  teeth  of  the  most  strin- 
gent laws.  During  the  reign  of  Louis  Xlll.  47  gaming- 
houses at  Paris,  which  had  been  licensed,  and  from  which 
several  nmgistrates  drew  a  jicrquisito  of  half  a  sovereign 
a  day,  were  stijvpressed.  Mazarin,  un«lcr  Louis  XIV.,  de- 
veloped gaming,  and  made  the  palace  a  mere  gambling- 
house,  as  appears  from  tho  letters  of  .Mailauie  ilc  Sfvign^. 
AVhen  tho  play  of  hoea  was  prohibited  in  Paris  under 
penalty  of  death,  it  was  freely  played  at  court.  Gaming- 
houses were  first  Iic6nsed  in  Paris  in  1775.  Fouchf  re- 
<'oiv('d  £128,000  for  permitting  thom.  and  in  these  "hells" 
this  minister  of  iiolicc  einplo.voil  CJII.OIIO  spies,  who  were 
also  rnitiiiiem.  It  is  to  be  ronuirkod  that  in  all  countries 
a  decline  in  public  honesty  ami  private  decency  has  been 
in  exact  ratio  to  the  spread  of  gambling;  and  this  has  in- 
creased as  gaming-houses  have  existed.  In  such  places 
cheating  becomes  a  science,  and  the  houses  cidleges  of 
deceit.  Loaded  dice  have  been  dug  U]i  in  Pompeii,  and 
the  Egyptians  knew  how  to  throw  a  suro  six  ;  but  it  is  in 
the  great  gaming-houses  of  moilorn  times  that  a  thousand 
means  of  systematically  |dundering  the  public  are  delibe- 
rately invente.l  anil  I'iractised.  fudor  ,liibu  Law,  tho 
gamlder,  all  France  became  in  ono  sense  a  "  hell,"  and  it 
was  at  Ibis  time  that  houses  of  play  received  this  most 
a|ipropriale  name.  I'mler  the  empire  gambling  became 
in  reality  "  Napoleonic,"  and  the  Palace  Royal,  Frascali's, 
and  other  magnificent  r.i/.-r«  witnessed  the  nightly  ruin  of 
families  and  fortunes.  In  18.;«,  by  the  motion  of  J.  11, 
Dolesscrl,  all  gambling  houses  were  dosed  on  Jan.  1,  1838. 
Many  have  read  the  celebrated  sketch,  Tlir  /.ii«f  .Vi'.;Af  at 
I'liiiirali't.  .At  present  gambling  in  Paris  is  secret  and 
illegal.  It  is  chiefiy  ciinducled  at  houses  where  Imrilrt 
dine.  After  dinner  the  doors  are  closed,  and  cards,  rou- 
lette, etc.  are  introduced.  Tho  great  gambling-houses  of 
Ocrmany,  now  suppressed,  were  at  Hadeti,  llomlnirg.  and 
Wicsbaiien,  to  which  may  bo  added  Spa  and  Aix-la-Cha. 
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pelle.  These  towns  combined  erery  attraction,  and  to  the 
mineral  springs  which  first  made  them  places  of  resort  were 
added  walks,  drives,  gardens,  balls,  reading-rooms,  and 
public  music.  The  principal  game  at  the  public  tables 
was  trentc-et-qiiarante  (•'30  and  40"),  commonly  called 
rougc-et-noir,  and  the  second  roulette.  No  skill  was  re- 
quired to  play  at  those ;  the  coin  laid  on  the  red  or  black 
side  of  the  tabic  was  either  lost  or  returned  double,  or  else 
on  certain  numbers,  which  appeared  to  give  an  even  chance 
to  the  player,  or  to  increase  the  profit  with  the  risk  in  duo 
ratio,  as  certain  cards  or  the  dropping  of  a  ball  on  a  cer- 
tain number  decided.  But  once  in  about  fifteen  times  a 
certain  "  tie,"  or  zero,  gave  all  on  the  table  to  the  bank ; 
and  on  this  tie  the  company  supported  the  ]dace,  paid 
dividends,  .and  paid  immense  sums  to  the  government.  At 
Spa  the  annual  profit  was  £40,000.  In  1S72  all  these  moral 
pest-houses  were  put  an  end  to.  At  present  that  at  Monaco 
is  the  only  one  left,  and  there  may  be  still  beheld  the  spec- 
tacle of  a  prince  so  degraded  as  to  live  by  vice,  and  to 
whom  the  ndor  Ittcri  is  indifferent.  C.  G.  Lelaxd. 

Gamboge,  or  Gamboge  [named  from  Cnuhoclia, 
where  it  is  obtained],  the  dried  juice  from  the  trunk  of 
a  tree  growing  in  Cambodia  and  Siam.  lately  determined 
to  be  tho  Ganinia  morella,  \aricty  pedicellatci,  order  Clu- 
siaccte.  Oamboge  is  a  brittle  resinous  substance,  odor- 
less, but  of  iicrid  taste,  orange-yellow  in  mass,  and  a  splen- 
did pure  yellow  in  powder.  It  consists  essentially  of  a  gum 
and  resin,  without  volatile  oil.  The  resin,  known  as  r/a:ii- 
hotjic  acid,  forms  on  the  average  about  SO  per  cent,  of  good 
gamboge,  and  is  the  ingredient  that  yields  the  color  and 
the  medicinal  power.  Gamboge  is  imported  from  Canton 
and  Calcutta  in  cylindrical  rolls  called  j.ipe  gamboge,  and, 
though  of  inferior  quality,  in  irregular  masses  called  cake 
or  lump  gamboge.  Medicinally,  gamboge  is  a  powerful 
irritating  cathartic,  producing  watery  discharges,  and  in 
full  dose  nausea  and  vomiting  as  well.  From  its  harsh- 
ness it  is  not  used  alone,  but  generally  as  an  ingredient  of 
the  compound  cathartic  pill  of  the  Pharmacopa'ia.  In  the 
arts  gamboge  is  used  as  a  pigment.  It  readily  diffuses  in 
water,  forming  a  yellow  emulsion.  It  is  employed  also  to 
stain  wood  in  imitation  of  box,  to  stain  marble  yellow,  and 
the  resin  dissolved  in  alcohol  is  an  ingredient  of  the  gold- 
colored  lacquer  used  for  brass-work.       EnwAitD  Curtis. 

Game-Laws,  laws  regulating  the  killing  and  taking 
of  game.  Under  the  English  common  law  all  game  was 
regarde<i  as  the  property  of  the  king,  and  heavy  penalties 
were  imposed  ujiou  those  who  encroached  upon  the  royal 
prerogative  by  engaging  in  the  hunting  of  such  animals. 
To  kill  a  deer,  it  is  stated,  was  considered  almost  as  hein- 
ous an  oftence  as  to  kill  a  man.  But  the  severity  of  tho 
punishment  was  relaxed  in  favor  of  offenders  belonging  to 
the  nobility  or  tho  higher  classes  of  society  ;  so  that,  by 
force  of  custom,  they  came  to  enjoy  a  peculiar  privilege 
and  exemption.  But  at  an  early  period  the  laws  concern- 
ing tho  taking  of  game  were  defined  by  statute.  The  statute 
now  in  force  has  abolished  all  distinction  of  class  in  regard 
to  the  nature  of  the  lial>ility  incurred  by  violating  the 
law,  and  requires  all  persons  desiring  to  hunt  game,  either 
upon  their  own  land  or  that  of  another,  to  take  out  a  yearly 
certificate  by  which  permission  is  concedcl.  If  the  land 
belongs  to  some  third  person,  his  consent  that  a  certificate 
may  issue  must  be  obtained.  Poaching  is  jmnished  with 
great  severity.  No  person  is  authorized  to  sell  game  with- 
out procuring  a  license  conferring  the  power.  Minute  and 
stringent  regulations  are  established  determining  the  times 
of  the  year  when  game  may  be  taken  by  those  p^ossessing 
the  privilege.  The  policy  of  the  English  legislation  is  to 
confine  the  right  to  kill  game  to  the  aristocratic  and  land- 
holding  classes  ;  and  the  laws  prohibiting  interference  with 
their  privileges  are  consequently  made  very  rigid  and 
strictly  enforced.  In  tho  U.  S.  the  right  to  kill  game  is 
enjoyed  equally  by  all  citizens,  and  the  only  comniou-law 
restriction  against  its  exercise  arises  from  the  necessity  of 
avoiding  the  commission  of  a  trespass  upon  the  lands  of 
other  persons.  But  statutory  provisions  have  been  adopted 
in  a  large  number  of  the  States  prohibiting  the  act  of  taking 
certain  valuable  kinds  of  game  except  at  certain  seasons  of 
the  year.  (For  details  the  statutes  of  each  State  must  be 
consulted.)      GeorgeChase.    Revised  bv  T.  W.  Dwiqht. 

Games,  Ancient.  See  Grecian  Games,  by  Prof.  H. 
I.  Schmidt,  S.  T.  D. 

Ga'ming,  in  law.  Gaming  consists  in  the  playing  of 
games  of  hazard  for  money  or  some  article  of  pecuniary 
value.  .At  common  law  this  was  not  recognized  as  a  crim- 
inal offence,  and  was  only  made  punishable  when  it  had 
been  employed  as  a  means  for  the  commission  of  fraud. 
Thus,  cheating  by  the  use  of  false  dice  or  deceptive  cards 
subjected  the  defraudcr  to  indictment,  and  he  was  punished 
by  fine  and  imprisonment.  Public  gaming-houses  also 
were  deemed  common  nuisances,  and  might  be  suppressed. 


But  in  all  cases  where  the  persons  engaging  in  gaming 
were  the  victims  of  no  imposition,  acted  of  their  own  free 
consent,  and  the  play  was  fairly  conducted,  not  only  was 
the  act  not  deemed  sufficiently  reprehensible  to  deserve 
legal  punishment,  but  the  courts  would  lend  their  aid  to 
enable  the  winner  of  money  to  recover  it  from  the  loser. 
But  the  pernicious  influence  of  gaming  upon  social  morals, 
and  the  aversion  which  it  is  apt  to  create  in  its  votaries  to 
the  pursuit  of  ordinary  methods  of  money-making,  as  well 
as  the  great  opportunities  which  are  afforded  for  deluding 
and  defrauding  the  inexperienced  and  the  young,  have  led 
to  the  enactment  of  statutes  both  in  England  and  (without 
doubt)  in  all  the  States  of  the  Union,  making  the  practice 
unlawful  and  imposing  penalties  upon  those  engaging  in 
it,  or  providing  means  for  its  repression.  In  England  pro- 
vision is  m.ade  for  the  institution  of  summary  proceedings 
to  convict  and  punish  the  proprietors  of  gaming-houses, 
and  it  is  declared  that  all  contracts  by  way  of  gaming  or 
wagering  shall  be  void,  and  that  no  suit  shall  be  brought 
to  recover  the  money  won.  Bills  and  notes  given  for 
money  won  at  play  are  void  on  account  of  the  illegal  con- 
sideration. In  New  York  all  wagers  or  bets  upon  any 
gaming  or  upon  any  uncertain  event  arc  jironounced  un- 
lawful, and  all  contracts  for  the  jiayment  of  money  when 
the  question  of  chance  is  determined  are  void.  If  any 
money  or  property  be  deposited  with  a  stakeholder  to  await 
the  result  of  a  game  or  wager,  the  dejiositor,  whether  he 
lose  or  not,  may  bring  suit  against  the  stakeholder  or  win- 
ner (if  he  receive  it)  to  recover  it.  If,  moreover,  any  person 
shall  at  any  one  time  or  sitting  win  any  sum  of  money  or 
value,  he  may  be  compelled  to  forfeit  five  times  the  value 
of  the  money  or  articles  so  won,  to  be  recovered  by  the 
overseers  of  the  poor.  An  habitual  gambler  has  been  ad- 
judged to  be  an  "improvident  person,"  under  a  statute 
which  makes  "improvidence"  a  disqualification  to  hold  the 
office  of  executor  or  administrator.  In  Massachusetts  ob- 
taining money  by  gambling  is  declared  larceny.  The  pro- 
visions against  gaming  in  the  other  States  are  of  substan- 
tially the  same  purport,  though  they  are  not  generally  of 
such  great  stringency  as  in  New  York.  In  a  number  of  the 
States  it  is  the  rule  that  if  money  put  up  as  a  stake  be 
once  paid  to  the  winner,  the  loser  cannot  recover  it. 

George  Chase.  Revised  bv  T.  W.  Dwight. 
Ga'mins-Hon'ses,  houses  kept  for  the  purpose  of 
enticing  people  to  gamble  for  money  or  other  articles  of 
value.  At  commonlaw  these  may  be  suppressed  as  public 
nuisances,  on  account  of  their  tendency  to  produce  ]iuldio 
disorder  by  the  assembling  of  many  persons,  or  to  promote 
cheating  and  other  corrupt  practices.  It  is  necessary  in 
order  to  sustain  an  indictment  that  the  house  be  used  com- 
monly for  gaming  purposes.  Such  a  use  upon  a  single  oc- 
casion would  not  I.e  sufficient.  There  is  no  need  that  the 
house  be  open  to  the  entire  public;  it  will  sufiice  if  it  be 
used  by  a  class  of  persons.  If  the  proi.rietor  be  merely  a 
temporary  occupant,  ho  is  liable  to  the  same  extent  as  if  he 
were  the  owner  of  the  premises.  In  a  number  of  States 
statutes  have  been  passed  regulating  or  prohibiting  the 
keeping  of  g.aming-houses.  In  New  York  any  person  keep- 
ing a  room  or  building  for  gambling  purpo.ses,  or  leasing  it 
with  knowledge  that  it  is  to  be  used  in  such  a  manner,  may 
on  conviction  be  subjected  to  a  fine  of  not  less  than  fifty 
nor  more  than  five  hundred  dollars;  and  if  any  one  shall 
inveigle  another  into  a  gambling-house,  he  may  be  held 
responsible  for  the  money  or  property  lost  by  the  person  so 
invited.   (See  Gamixg.) 

George  Chase.  Revised  bv  T.  VT.  Dwight. 
Gam'marus  [L.at.  for  "lobster;"  Gr.  «oM(iopos].  a 
genus  of  sessile-eyed  crustaceans  of  the  order  .Amphi- 
poda  and  family  Gammarida>.  The  genus  includes  the 
fresh-water  shrimp  ( Onmiudfus  jutfej-  of  Europe,  Gam- 
marua  minus  of  the  U.  S.),  common  under  stones,  and 
some  marine  species. 

Gam'mell  (William).  LL.D.,  an  American  teacher  and 
author,  b.  in  Medficld.  Mass.,  Feb.  10,  1S12;  graduated  at 
Brown  University  1S:!1;  tutor  in  that  university  in  1832, 
and  subsequentiv  professor  of  rhetoric  and  English  liter- 
ature till  ISoO,  when  he  was  transferred  to  the  chair  of  his- 
torv  and  political  economv,  which  he  contiuueil  to  fill  till 
1864.  He  is  the  author  of^  a  Li/\  of  Itutjcr  Williams  and 
of  a  Life  nf  Gov.  Samuel  Ward,  both  of  which  were  pub- 
lished in  Sjiarks's  American  liioijraphii ;  a  Hislori/  of  Amer- 
ican Ilaplist  Missions,  published  in  1850.  and  of  several 
discourses  and  essays,  historical,  biographical,  and  literary. 
He  has  also  been  a  frequent  contributor  to  the  press  in  re- 
views, magazines,  and  newspapers.  J-  H.  Gilmore. 

Gam'ut,  in  music,  the  name  commonly  given  to  the 
series  of  notes  forming  the  diatonic  scale.     The  first  at- 
tempt to  adjust  in  a  scientific  manner  the  elements  of  the 
I  diatonic  scale  is  usuallv  ascribed  to  Guide  d'.irezzo.  a  Ben- 
edictine monk  of  tho' tenth  century.     He  had  diligently 
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studied  music,  each  as  it  then  was,  nnd  by  practice  in 
his  monastery  became  so  seusible  of  the  needless  difficul- 
ties inij)0?t'd  upon  learners  for  want  of  a  clear  and  scientific 
arrangement  of  the  various  tones  that  he  undertook  the 
remodellinj;  uf  the  whole  musical  system.  He  commenced 
by  altering  the  iireek  tctrarhonl  to  a  Af.f((t7ior(/,  adding 
ono  note  below  the  lowest  then  in  use.  To  this  new  or  sup- 
plementary note  he  gave  the  name  o^ ;/nmma,  from  the  third 
letter  of  the  (Ireek  alphabet.  lie  had  also  been  much  im- 
prci'.^ed  with  the  recurrence  of  certain  syllables  in  the  fol- 
lowing verse  of  a  hymn  to  St.  John,  then  in  frequent  use: 
*'  l/t  queant  laxis  Ticsonaro  fibris, 
Mtra  sestoruin  i-Vimull  tuorum, 
Solve  pollute  Liihii  reatum, 
Saucte  Joannes." 
To  the  six  notes  of  the  hcxacliord  ho  therefore  appropriated 
these  syllables — viz.  Ut,  Re,  Mi,  Fa.  Sol,  La.  and  by  a  com- 
bination of  the  word  t/amma  and  the  syllable  »A,  the  scale 
thus  formed  (  SV,  for  the  seventh  grade,  being  added  after- 
wards) acquired  the  name  of  the  t/ntnm-tit,  or  gdmut.  The 
scale  as  thus  regulated  by  Guido  appears  to  have  embraced 
two  octaves  and  a  sixth  in  its  range — t*.  e.  the  original 
gamut,  its  repetition  in  the  octave,  and  six  notes  of  a  fur- 
ther series.  "William  Stauntox. 

Gaiianoque,  flourishing  v.  of  Leeds  co..  Ont.,  Canada, 
near  the  tJrand  Trunk  Railway,  and  on  the  St.  Lawrence, 
opposite  the  Thousaml  Islands.  It  has  extensive  manufac- 
tures, a  great  water-power,  and  is  a  place  of  summer  resort. 
Pop.  of  sub-district,  2020. 

(jlau'dia,  town  of  Spain,  in  the  province  of  Valencia, 
on  the  Alcoy.  It  is,  with  respect  to  its  situation,  one  of 
the  most  beautiful  towns  in  Spain.     Pop.  6t79. 

Gan'do,  the  name  of  a  kingdom  of  Upper  Soudan, 
Western  Africa,  is  situated  on  both  sides  of  the  Niger,  and 
is  inhabited  by  a  people  of  the  Foolah  race.  On  account 
of  the  fertility  of  the  soil  and  the  character  of  the  inhab- 
itants, tliis  kingdom,  in  conneetion  with  Sokota,  seems 
destined  to  be  the  centre  of  Mohammedan  civilization  in 
■NVcstern  and  Midrlle  Africa.  At  present,  however,  the  coun- 
try suffers  much  from  a  bad  administration.  It  has  a  cap- 
ital of  the  same  name. 

<^anga.    See  Sand  Grouse. 

Ciun'RCS  [iir.  Tayyfi'i;  Hind.  G(t»fjfi'\,  the  principal 
river  of  Hindos'nn,  and  {as  well  on  account  of  its  magni- 
tude and  physical  character,  exhibiting  the  most  striking 
phenomena  and  working  according  to  the  most  complex 
natural  laws,  as  on  account  of  its  intimate  connection  with 
the  civilization  of  the  country,  its  religion,  and  its  business) 
the  most  interesting  river  on  our  globe — more  interesting 
even  than  the  Nile.  Its  sources  are  in  the  Himalayas,  its 
mouth  in  the  Ray  of  Rengal.  Its  entire  length  is  about 
150O  miles;  its  general  dirccti<)n,  first  S.  E.,  and  then  E. 
It  begins  its  upjier  course,  under  the  name  of  Rhagirathi, 
in  lat.  'M)°  b\'  N.  and  Ion.  TO*^  7'  E.,  at  an  elevation  of 
1.1, KOO  feet,  in  the  Himalaya  Mountains,  where,  according 
to  the  celebrated  old  Sanscrit  epos,  Jiamai/fino — which  in 
many  places  is  simply  an  allegorieal  description  of  the 
Ganges  and  its  influence  on  human  life — it  became  entan- 
gled in  the  hair  of  Siva  on  its  descent  from  heaven  to  earth. 
It  ii'sues  from  under  an  immense  bed  of  snow,  piled  up 
between  threi'  jieaks  fri)m  the  height  of  lIl.'^OI)  feet  to 
22,000  feet;  rushes  out  from  the  Himalaya  in  wild  tor- 
rents; joins  the  Alakananda,  a  river  larger  than  itself; 
receives  the  name  of  (ianges;  and,  having  descended  more 
than  12,01(0  feet  during  a  course  of  100  miles,  it  enters  ut 
Ilurdwar,  at  an  clevjition  of  Ill2t  feet,  the  pliiin  of  Hin- 
do-tiin,  and  begins  its  miditlo  course.  From  IlurdwiU"  to 
Seebgungi,  where  the  lower  course  of  the  Ganges  (the 
Uelta)  begins,  the  distance  is  nciirly  1100  miles.  At  Hurd- 
war  the  tJanges  becomes  navigable — aliovo  Cawnjinro  only 
for  river-craft  and  passenger  stejimers,  but  below  Allahabad 
for  largo  vesseU.  In  spite  of  the  frequent  shoals  which  it 
forms  atone  season  and  removes  the  next,  thus  altering  its 
banki*  from  year  to  year,  the  micldle  channel  of  its  bud  is 
evrry  where  practicalde  for  large  vcssi-ls  after  its  confluenee 
with  the  ilumna.  lU-lnw  Albibabiid  it  receives  from  the 
left  the  waters  of  thi'  tloomty,  (ihoggra,  Ouuduck,  and 
Koose,  and  from  the  riglit  those  of  the  Tons,  Kurumnassa, 
and  Sone ;  and  pausing  by  the  large  eitics  of  Renares, 
l^ilM:i,  Rahar,  and  Moort^hcdabad  on  its  way  to  Calcutta, 
it  forni-^  a  most  splftnlid  highway  of  eommunieation  and 
traflic  through  one  of  the  most  fertile  and  most  thiekly 
copied  regitms  on  the  eartli.  The  Delta  of  the  (tangos 
8  at  a  distance  of  200  miles  from  tlie  sea,  and  forms  a 
pert'i'ct  wildi'riiesH  of  creeks  and  risers,  Home  of  which  are 
salt,  and  nil  of  whieh  are  subjcot  to  tidal  influences.  The 
northern  arms  unite  witli  the  waters  of  the  RrahmapHotraj 
the  southernnnirtt,  the  Hoogly,  opens  the  widest  and  deep- 
est passage  to  the  Ray  of  Ilengal.  Aeeording  to  the  poot, 
this  delta  was  formed  by  Siva  squoesiDg  the  water  from 
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his  hairs  and  letting  it  run  out  between  his  fingers;  but 

according  to  the  naturalist,  it  was  formed,  as  all  other  deltas 
were  formed,  by  the  mud  which  the  rivt-r  carries  along  with 
it,  and  which,  in  the  case  of  the  Gauges,  is  of  an  amount 
so  immense  that  its  annual  average  has  been  computed  at 
534,600,000  tons.  This  largo  tract  of  low,  fiat,  alluvial  land 
is  yearly  inundated  by  the  Ganges  from  the  beginning  of 
JIuy  to  the  beginning  of  November.  In  the  middle  of 
August  only  the  houses  built  on  mounds  and  the  tops  of  the 
trees  are  seen;  the  whole  landscape  is  one  sheet  of  water, 
where  large  vessels  and  small  boats,  steamships  and  rafts, 
swarm  and  float  along.  In  Koveraber,  when  the  waters 
have  subsided,  acres  of  laml  have  been  carried  away,  and 
in  other  places  aeres  of  land  have  been  formed.  The  river 
is  worshipped  by  the  natives  as  the  goddess  "  Ganga.''  Not 
only  arc  pilgrimages  made  to  particular  places  on  its  shores, 
where  ablutions  are  performed,  the  dying  cx])0sed,  and  the 
deail  thrown  in,  but  the  whole  Hindoo  mythology  is  inter- 
woven with  symbols  and  pictures  referring  to  it. 

Gan&:es,  post-tp.  of  Allegan  co,,  Mich.,  on  Lake  Michi- 
gan.    Pop.  12j5. 

Gan'^i,  town  of  Sicily,  in  the  province  of  Palermo. 
Pop.  10,y;>o. 

Gan'gHoii  [Gr.  ydyy\iov'\.  In  very  general  terms,  a 
ganglion  is  an  accumulation  of  gray  nervous  matter  or 
cineritious  substance.  More  exactly,  a  ganglion,  wherever 
found,  consists  of  nerve-cells  and  nerve-fibres  mingled  in 
various  proportions,  and  bearing  relations  (not  fully 
known)  to  one  another,  of  blood-vessels,  and  of  a  frame- 
work of  connective  tissue.  The  term  (jdu.  gmu/iia)  is  also 
applied  to  parts  of  the  gray  matter  of  the  brain  and  spinal 
curd,  having  more  or  less  definite  shapes  and  boundaries, 
and  being  the  seat  of  certain  functions;  the  optic  thalami 
and  corpora  striata  in  tho  brain  are  ganglia.  Ganglia  an- 
swering to  the  specific  definition  given  above  are  found 
attached  to  tho  posterior  roots  of  the  spinal  nerves  (and 
some  cranial),  upon  the  terminal  branches  of  many  nerves, 
and  in  greatest  abundance  and  of  greatest  size  in  the  so- 
called  sympathetic  nervous  system.  (See  Ganclionic  Nku- 
vors  SvsTKW.)  A  ganglion  may  >)e  round  or  flat,  or  of  any 
shape  (semilunar  ganglion),  and  may  be  of  microscopic 
size,  or  as  large  as  a  finger-nail.  In  the  Invertebrata  tho 
nervous  system  is  wholly  made  up  of  such  ganglia  united 
by  nervous  trunks  (bunilles  of  nerves).  The  exact  func- 
tions of  ganglia  are  not  well  known.  In  general  terms, 
they  have,  or  may  have,  all  the  attributes  of  a  nerve-centro 
— j'.  c.  be  the  standing-point  of  motor  impulses  and  the 
reception-point  of  sensory  impressions.  Many  reflex  actions 
are  wholly  under  the  contrtd  of  ganglia.      E.  C.  Seguin. 

Gang'lionic  Ner'vous  Sys'tom,  The  ganglionic  or. 
sympathetic  nervous  system  is  an  appendage  of  tho  cero- 
bro-spinal  system,  existing  in  a  rudimentary  condition  in 
nearly  all  Vertebrata,  and  attaining  its  most  comjdete  de- 
velopment in  man.  It  consists  of  ganglia  placed  in  front 
of  the  vertebral  column,  on  either  side  of  it,  from  the  base 
of  the  skull  to  the  coccyx,  or  lowest  bone  of  tho  spine. 
These  ganglia  are  united  by  vertical  nervous  cords,  which 
form  tho  chains  of  the  sympathetic.  There  are  four  pairs 
of  ganglia  in  tho  head,  three  in  tho  neck,  twelve  in  tho 
dorsal  region,  four  in  the  lumbar,  five  in  the  sacral  region, 
ancl  one  ganglion  ujion  the  coccyx.  This  single  ganglion 
is  tho  point  of  union  of  the  two  chiiins.  From  these  gan- 
glia nerves  proceed  in  two  directions:  (1)  to  the  spinal 
nerves  and  thence  to  tho  spinal  cord;  and  (2)  to  various 
organs  and  to  other  ganglia  near  organs.  These  ganglia,  of 
large  si/e  and  great  iniportanee,  are  placed  upon  or  near 
to  tho  heart,  lungs,  stomach,  liver,  kidneys,  intestines, 
uterus,  bladder,  etc.  These  ganglia  are  nearly  all  syniniL-t- 
rically  placed  on  cither  side  of  the  median  line,  and,  to- 
gether with  intricate  networks  of  nerve-fibres  coming  to 
ami  going  fmm  them,  eonstitute  what  are  called  plexuses. 
Thus,  we  have  cardiac  jilexuses,  solar  plexus,  hypogastric 
plexus,  etc.  Some  of  the  nerves  connecting  the  vertebral 
chain  of  ganglia  witli  the  visceral  ganglia  are  so  important 
as  to  be  <lesignated  by  special  names.  Tho  cardiac  nerves 
extend  from  the  cervical  ganglia  to  the  canliac  jdexuses; 
the  splanchnic  nerves  conned  the  d<»rsal  ganglia  with  the 
semilunar  ganglia,  which  lie  behind  the  stoumch  ami  go 
to  form  tho  great  solar  plexus.  .\ll  the  ganglia  referroil  to 
above  arc  visible  to  the  nuked  eye,  but  there  are  innume- 
rable mieroscopic  gajiglia  in  the  sympathetic;  they  are 
found  between  the  muscular  fibres  aud  under  tho  mucous 
membrane  of  various  organs. 

The  functions  of  the  ganglionic  nervous  pystom  aro motor, 
sensory,  ami  nutritive;  and  are  only  imperfeelly  known. 
(1)  Tho  following  are  the  chief  movements  wliieh  are  eon- 
trolletl  by  the  sympathetic  :  In  the  head  certain  movements 
of  tho  irii  (oplilhalmic  ganglion),  of  muscles  of  the  iutcrnal 
car  (otio  ganglion),  of  musclos  of  tho  soft  pnlnto  (spheno- 
palatine ganglioD);  in  the  obost,  tbo  oardioo  controotious 
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by  the  cervical  ganglia  and  cardiac  plexuses;  in  the  abdo- 
men, the  peristaltic  movements  of  the  stomach  and  intes- 
tines, the  evacuative  movements  of  the  bladder  and  uterus. 
The  most  striking;  peculiarity  of  this  motor  energy  is  that 
it  is  wholly  withdrawn  from  the  influence  of  volition — that 
it  is  manifested  in  au  automatic,  necessary  way.  It  is 
also  to  be  remembered  that  this  motor  energy  is  in  part 
derived  from  the  spinal  cord  by  means  of  the  fibres  con- 
necting the  two  systems.  Motor  energy  is  also  shown  in 
the  range  of  the  ganglionic  nervous  system  in  the  move- 
ments of  blood-vessels,  arteries  chiefly ;  and  this  so-called 
vaso-motor  function  is  worthy  of  separate  study.  The  an- 
atomical basis  of  this  function  lies  in  this,  that  blood-\*es- 
sels  poss(-'Ss  a  muscular  coat,  and  receive  numerous  filaments 
from  sympathetic  ganglia;  some  of  the  larger  vessels  even 
bear  plexuses.  Experimentation  shows  that  if  the  ganglia 
or  nerves  supplying  blood-vessels  be  removed  or  severed, 
the  vessels  relax  and  remain  dilated;  while,  on  the  other 
band,  if  these  nervous  elements  be  irritated  (as  by  elec- 
tricity), the  vessels  diminish  in  size  by  contraction  of  their 
muscuhir  coats.  In  the  parts  supplied  by  vessels  whose 
nerves  have  been  cut  wo  observe  redness,  increased  heat, 
and  greater  activity  of  nutrition.  This  law,  that  the 
ganglionic  nervous  system  controls  vascular  contractility, 
was  enunciated  by  the  distinguished  American  physiologist 
Brown -ScM^uard.  It  has  since  been  shown  that  this  func- 
tion of  the  sympathetic  nervous  system  is  in  great  part 
borrowed  from  the  spinal  cord,  the  same  effects  being  2>ro- 
duced  by  section  of  ganglionic  nerves  and  certain  parts  of 
the  spinal  axis :  the  chief  vaso-motor  centre  for  the  body 
being  in  the  medulla  oblongata.  The  intimate  connection 
between  the  two  systems  is  shown  in  many  normal  and 
pathological  actions.  The  cardiac  movements,  for  example, 
occur  under  the  immediate  influence  of  ganglia  of  the  sym- 
pathetic, but  these  movements  are  made  faster  or  slower,  or 
rendered  irregular,  by  nervous  excitations  coming  from  the 
brain  or  spinal  cordj  physical  and  psychic  pain  may  arrest 
the  heart's  action ;  certain  emotions  cause  palpitation ; 
others  may  cause  intermittent  cardiac  contractions.  The 
peristaltic  movements  of  the  stomach  and  the  processes  of 
secretion  in  its  glands  are  produced  by  reflex  actions,  taking 
place  chiefly  within  the  circuit  of  the  great  sympathetic; 
yet  active  mental  exertion  or  an  emotion  may  arrest  these 
actions,  producing  acute  indigestion;  and.  vice  vt-rsd,  an  in- 
tense irritation  of  the  stomach  may  cause  many  cerebral 
symptoms  —  headache,  vertigo,  mental  depression.  An 
emotion  may  produce  jaundit^e,  an  evidence  of  disturbance 
of  the  secretory  function  of  the  liver  by  a  cerebral  influ- 
ence. The  various  intestinal  functions  are  doue  by  the 
agency  of  ganglia  and  nerves  of  the  .abdominal  sympa- 
thetic; but  we  find  that  irritation  of  the  intestines  (worms, 
undigested  food)  may  set  up  violent  actions  of  the  spinal 
cord  (convulsions  in  infants)  or  cerebral  depression  (melan- 
cholia in  the  adult) ;  and  the  action  of  cold  upon  the  skin 
of  the  body  is  a  well-known  cause  of  increased  peristaltic 
action  and  secretion  in  the  bowel  (diarrh(ca).  Turning 
now  to  purely  local  vascular  movements,  it  is  a  matter  of 
common  observation  that  we  blush  or  turn  pale  in  conse- 
quence of  unexpressed  mental  states  (emotions).  The  above 
facts  justify  the  following  generalizations:  (1)  that  while 
many  local  movements  (muscular  and  vascular)  and  secre- 
tions are  under  the  immediate  control  of  ganglia  of  the 
sympathetic  system,  the  relations  existing  between  this  and 
the  cercbro-spinal  are  most  intimate,  and  that  actions  of  a 
reflex  order  are  constantly  taking  place,  involving  the 
activity  of  both  systems,  an  impression  made  upon  terminal 
eerebro-spinal  nerves  being  capable  of  producing  actions 
in  organs  supplied  by  ganglionic  nerves,  and  an  irritation 
of  terminal  nerves  of  the  sympathetic  being  capable  of 
setting  up  actions  in  the  brain  and  spinal  cord,  and  in  parts 
supplietl  by  nerves  issuing  from  them.  (2)  The  sensations 
arising  in  the  ganglionic  nervous  system  are  usually  vague 
and  dull :  in  perfect  health  there  are  no  visceral  sensations. 
When  excessively  excited,  however,  the  ganglia  and  nerves 
of  this  system  are  capable  of  evolving  most  intense  pain 
(colic,  passage  of  calculi,  angina  pectoris).  (3)  As  regards 
the  relations  of  the  ganglionic  nervous  system  to  nutrition, 
properly  speaking — ('.  c.  intimate  tissue-changes  independ- 
ent of  vascular  modification — we  know  little  or  nothing. 
The  theory  which  would  make  the  ganglionic  nervous  sys- 
tem the  seat  of  the  emotions  has  little  in  its  favor;  all  that 
can  be  said  is,  that  many  emotions  are  expressed  in  part 
by  actions  (vaso-motor  and  secretory)  produced  by  the 
activity  of  this  system,  the  eerebro-spinal  system  having 
been  the  starting-point  of  the  activity.        E.  C.  Seguin. 

Gang  Mills,  lumber-manufacturing  v.  of  Trenton  tp., 
Oneida  co.,  N.  Y.     Pop.  104. 

Gangrene  [Gr.  ydyypaiva.],  the  death,  or  partial  death, 
of  an  organ  or  any  portion  of  the  body.  Debility  from 
any  cause,  and  especially  from  old  age,  is  the  great  predis- 


posing agency.  Among  the  exciting  causes  may  be  men- 
tioned mechanical  injuries  and  obstruction  either  to  the  in- 
gress of  arterial  blood  to,  or  egress  of  venous  blood  from,  a 
part.  The  immediate  cause  of  the  death  of  a  part  is  always 
the  complete  cessation  of  the  capillary  circulation  in  it. 
A  distinction  is  generally  made  into  icet  and  drj/  gangrene, 
according  to  the  condition  of  the  part  afl"ected.  Another 
division  is  into  co)istitutio7ial  and  local.  Gangrene  usually 
begins  with  a  diminution  in  the  sensation  and  temperature 
of  the  part,  the  cuticle  becomes  detached,  and  a  serous 
fluid  is  found  beneath  it.  The  limb  crackles  under  the 
finger,  owing  to  the  presence  of  gases  which  are  evolved 
by  the  decomposing  tissues.  These  symptoms  increase 
until  all  sensation  is  lost,  and  the  part  becomes  colored 
greenish-black  by  the  sulphuretted  hydrogen  set  free  dur- 
ing the  process.  The  treatment  must  necessarily  vary  ac- 
cording to  the  cause.  The  system  should  be  supported, 
and  inflammation,  if  present,  allayed.  If  there  be  any 
chance  of  saving  the  part,  the  temperature  should  be  kept 
up  by  warm  fomentations.         Edw'ARd  J.  Bermingiiam. 

Gangue  [Fr.].  in  mineralogy  and  mining,  the  mineral 
substance  which  surrounds  an  ore  or  a  mineral,  lying  within 
the  same  vein,  but  not  blended  with  the  substance  it  encloses. 

Ga'nier,  tp.  of  Kankakee  co.,  111.     Pop.  1 JS2. 

Gan'jam,  district  of  the  province  of  Madras,  British 
India.  It  lies  along  the  Bay  of  Bengal,  between  lat.  18° 
13'  and  19°  52'  N.  Its  area  is  G400  square  miles;  pop. 
926,930.  It  produces  rice,  maize,  sugar,  oil,  and  difi"erent 
dyestulTs.     The  principal  town  is  Rosikoila. 

Gannat,  town  of  France,  in  the  department  of  Allier, 
has  a  large  trade  in  wine  and  corn.     Pop.  5599. 

Gan'net,  a  name  ajiplied  to  the  sea-birds  of  the 
genus  Siihi.  The  Atlantic  coasts  of  the  U.  S.  have  two 
species — the  common  gannct  {Suitt  banHana),  caMcd  solan 
goose  in  England,  and  the  booby  gannet  {Siifa  Jiber)  of  the 
Southern  States.  The  former  is  extensively  taken  on 
northern  coasts  for  its  feathers  and  down.  The  eggs  ore 
also  gathered,  and  the  young  birds  are  eaten.  One  of  the 
principal  guano  birds  of  the  southern  hemisphere  is  a 
gannet  (Sitln  xuirietjata). 

Gan'nett  (Ezra  Stiles),  D.  D.,  an  American  Unitarian 
clergyman,  b.  in  Cambridge,  Mass.,  May  4.  1801;  d.  near 
Boston  Aug.  28,  1871.  A  student  at  Phillips  Academy, 
Andover,  a  graduate  of  Harvard  College  in  the  class  of 
1820,  and  of  the  Caniliridge  Divinity  School  three  years 
later,  he  passed  at  once  into  the  ministry  as  colleague  pastor 
with  Dr.  \V.  E.  Channing.  being  ordained  in  Federal  Street 
church,  Boston,  June  20,  1824.  In  that  charge  he  remained 
til!  bis  death.  His  great  activities  were  wholly  devoteil  to 
his  ministry  ;  he  was  an  ardent  preacher,  a  keen  theologian 
and  controversialist,  an  impassioned  writer  and  speaker 
on  religious  and  ethical  themes,  and  a  consecrated  pastor. 
His  published  discourses  were  numerous.  He  founded  The 
Scrijytnre  lutcrprefer,  edited  for  some  years  Tlie  Monthly 
MiitccUany,  and  was  joint  editor  with  Dr.  Alvan  Lamson 
1844—49  of  The  Christian  Examiner.  As  a  leader  of  his 
denomination  he  was  known  in  England  as  well  as  at 
home.  Its  benevolent  operations  be  had  deeply  at  heart ; 
and  though  both  in  theology  and  politics  he  was  conserva- 
tive, his  passion  for  righteousness  was  felt  in  almost  every 
movement  of  social  philanthropy  that  was  aetiye  in  his 
generation.  0.  B.  Frothinoham. 

Gano  I  Rev.  SrEPnEx),  M.  D.,  Baptist  clergyman,  b.  in 
New  York  Dec.  25,  17(J2;  was  .a  surgeon  in  the  Continental 
army,  and  having  been  ordained  to  the  ministry  Aug.  2, 
1786,  from  1792  to  Aug.  IS,  1828,  when  he  d.,  was  pastor 
of  the  First  Baptist  church  at  Providence,  R.  I. 

Ganoids.  See  Fish,  by  Prof.  T.  Gill,  M.  D.,  Ph.  D., 
M.  N.  A.  S..  and  Fossil  Fishes,  by  Prof.  J.  S.  Newberry, 
M.D..  LL.D.,  M.N.A.S. 

Gansevoort  (Peter),  b.  at  Albany,  N.  Y.,  July  17, 
1749:  appointed  major  2d  New  York  regiment  1775,  and 
accompanied  the  army  of  Montgomery  in  its  invasion  of 
Canada ;  lieutenant-colonel  1776.  and  commanded  Fort 
George;  the  following  year,  while  in  command  of  Fort 
Stanwix,  he  successfully  withstood  a  siege  of  nearly  three 
weeks  against  the  British  and  Indian  forces  under  St.  Le- 
ger,  by  which  he  prevented  the  latter  from  eo-operating 
with  Burgoyne;  for  which  service  the  thanks  of  Congress 
were  tendered  him.  In  1781  the  State  of  New  York  ajipoint- 
ed  him  brigadier-general,  and  in  1809  he  was  appointed 
in  the  V.  S.  army  with  the  same  rank.     D.  July  2,  1812. 

Gan'son  (John),  b.inLeRoy,  Genesee  co.,  N.  Y.,  Jan.  1, 
1818;  graduated  at  Harvard  College  in  1839:  studied  law, 
was  admitted  to  the  bar.  and  removed  to  Buffalo  soon  after, 
and  reached  the  first  place  at  the  bar  in  Erie  co.  In  1SG2 
he  was  elected  to  the  State  senate,  and  on  the  expiration 
of  bis  term  was  elected  to  Congress,  serving  from  186.')  to 
1865.  In  1864  was  elected  a  delegate  to  the  Chicago  con- 
vention which  nominated  McClellan  for  the  Presidency. 
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After  serving  out  his  term  in  Congress,  he  retireil  from  po- 
litical life  and  devoted  himself  to  his  profession,  in  which 
he  attained  eminent  success  and  an  ample  fortune.  In 
1873  he  was  induced  to  accept  the  nomination  for  the  State 
senate,  and  was  elected  b^'  a  large  majority,  serving,  as 
before,  on  the  judiciary  committee.  In  politico  ho  was  a 
Democrat  of  the  conservative  school,  always  discharging 
his  duties  in  accordance  with  his  pcn-^onal  convictions,  and 
not  governed  by  mere  party  ties.  I),  at  Buffalo,  X.  Y., 
Sept.  28,  1874. 

Gaiitt,  tp.  of  Greenville  co.,  S.  C.     Pop.  Sit. 

Gniitt  (Levi),  b.  in  the  District  of  Columbia  1S17; 
graduated  at  tho  U.  S.  Military  Academy  July,  1841,  and 
entered  the  army  as  brevet  second  lieutenant  of  infantry ; 
promoted  to  be  second  lieutenant  1842,  and  tirst  lieutenant 
1817;  served  in  the  Florida  war  (1S4I-42),  and  in  the  war 
with  Mexico  (1840-17),  being  engaged  in  the  battle  of  i 
Monterey,  siege  of  Vera  Cruz,  battles  of  Cerro  Gordo,  Con- 
treras,  Churubusco,  Molino  del  Key,  and  Chajiultepec :  in 
the  last-named  battle,  while  bravely  loading  u  stormiug- 
party.  ho  was  killed  Sept.  13,  1847. 

<«anVmetIc  [raio-MiiSi*].  in  Greek  mythology,  tho  beau- 
tiful son  of  Xros  and  Calirrhoe,  stolen  by  Zeus,  who  sent 
his  eagle,  or  came  in  the  shape  of  an  eagle,  and  took  Gan- 
ymede to  Olympus,  where  he  became  the  cup-bearer  of  the 
gods.     His  myth  is,  however,  variously  stated. 

Gap,  a  poorly  built  but  beautifully  situated  town  of 
France,  in  the  department  of  Hautes-Alpes.  It  is  a  bishop's 
see.     Pop.  821H. 

Gap,  tp.  of  Montgomery  co..  Ark.     Pop.  52S. 

Gap  Civil,  post-v.,  cap.  of  Alleghany  co.,y.  C,  in  a  fine 
vallt-y,  38  miles  S.  W.  of  Wythevillc,  Va.     Pop.  of  tp.  9o8. 

Gapes,  a  disease  of  fowls  and  other  birds,  caused  by 
tho  presence  of  trematodc  worms  (Fusciola  trachcaliH)  in 
the  windpipe.  The  number  of  worms  present  is  sometimes 
so  great  as  to  choke  the  bird.  More  commonly  they  cause 
inflammation  ancl  diihculty  of  breathing.  A  feather  moist- 
ened with  spirits  of  turpentine  may  be  thrust  into  the  wind- 
pipe, and  turned  about  till  the  worms  are  removed.  Sim- 
ilar organisms  have  been  found  in  the  air-passages  of  mam- 
mals, but  their  presence  is  not  easily  detected,  nor  is  there 
any  effective  treatment. 

Garainaii'tes,  the  ancient  name  of  a  peopio  of  the 
great  desert  of  Sahara.  They  were  not  negroes,  and  had 
a  town  called  Garama  (now  Gtnua),  Tliey  were  warlike 
Domades,  and  were  engaged  in  the  caravan-trade  across 
the  desert,  and  their  descendants  probably  still  exist  under 
other  names. 

Garanceiix,  a  product  of  the  action  of  sulphuric  acid 
on  waste  madrlcr.    (See  Madder.) 

Gar'ancin,  a  preparation  of  madder,  obtained  by  first 
exhausting  tlie  pulverized  madder  with  water,  treating  it 
with  sulphuric  acid  at  100°  C.  (212°  F.),  and  again  wash- 
ing. For  most  purposes  garancin  is  preferred  to  madder; 
it  produces  more  brilliant  colors,  requires  less  after-treat- 
ment, and  leaves  tho  whites  clearer.  (See  Maddeii  and 
CAMro-PitiNTiNG.)  C.  F.  Chandler. 

<iarci'a  (Mani'el  de  Poptlo  VirENXE).  father  of 
Mm("».  Malibran  and  Viardot.  was  b.  at  Seville.  Spain.  Jan. 
21,  177.> ;  was  a  fine  tenor  singer,  an  able  instructor,  and  a 
writer  of  operas,  of  which  7'Ac  i'nliph  nf  /Itiffifml  is  the  best. 
T).  in  Paris  June  9,  1S39.— His  son'MAViKi.,  b.  ls05,  in 
Madrid,  attained  a  world-wide  fame  as  a  teacher  of  vocal 
music,  chiefly  in  Paris  and  London.  Author  of  works  on 
musiciil  instruction. 

(iarcila'so  dc  la  Vc'ga,  "  the  Spanish  Petrarch,"  b. 
l'>03  at  Toledo,  was  an  oflicer  in  Charles  V.'s  army,  an<l  d. 
at  Nice  of  a  wound  in  IJ36.  His  poems  {ObruHy  1553J  arc 
few,  but  of  high  excellence. 

<;arcilaso  tic  la  Vega,  b.  at  Cuzco,  Peru,  1.^30,  was 
th"^  soil  of  tho  Spanish  governor  of  Cuzco  by  a  Peruvian 
princess  of  the  Inca  bloofi  ;  nerved  as  a  soldier  in  Europe, 
rnit  is  chiefly  remenil)orcd  for  his  t'omninitan'rn,  ii  valual>lo 
narrative  of  I'l-ruvian  history  before  and  during  the  war 
of  conipiest.      1'.  in  Spain  about  lfiI6. 

GanU  di'partmcnt  of  France,  bordering  on  tho  Rhone 
and  llio  Mediterranean,  an»i  ^vaterod  by  the  Rhftno  and 
ils  alUuonts,  tho  Gard  and  tho  Ceze.  From  tho  Cevenncs, 
which  occupy  its  north-western  part,  the  country  slopes 
down  tiiwards,  and  become  marshy  along,  tho  Mediterra- 
nean. Wine,  olives,  au'l  silk  are  the  main  pr<iduction8 ; 
coal  is  found.     Area,  2291  square  miles.     Pop.  4211,717. 

Gar'da,  I^af^o  di  (the  ancient  Lavun  Jtennrun),  the 
largest  and  one  of  the  most  boautiful  lakes  of  Nortbern 
Italy,  strctebes  nearly  from  \.  to  S.  on  the  boundary  be- 
tween tho  Lombiirdinii  and  Venetian  territories.  It  is  33 
miles  long,  10  miles  broad,  receives  several  small  streams 


from  the  Alps,  and  sends  its  waters  through  tho  Mincio  to 
the  Po.  It  is  very  rich  in  fish.  On  account  of  its  fine 
climate  and  the  beauty  of  its  scenery  its  shores  arc  lined 
with  elegant  villas. 

Garda'ia,  town  of  Algeria,  in  tho  Sahara,  in  lat.  32° 
28'  N.  and  Ion.  4°  38'  E.  It  is  situated  in  an  oasis  watered 
by  artesian  wells  'JOO  feet  deep.  It  is  fortified,  and  forms 
one  of  the  principal  stations  on  tho  caravan-route  from  the 
Mediterranean  to  the  interior  of  Africa. 

Gardele'^cn,  town  of  Prussia,  in  the  province  of 
Saxony,  on  the  Mihie.     Pop.  C266. 

Gar'den,  tp.  of  Buchanan  co.,  Va.     Pop.  1045. 

Gardeu  (Alkxanjikie).  M.  D.,  F.  R.  S..  was  b.  in  1728 
inSeotlaml;  graduated  at  Aberdeen  in  1748;  was  a  student 
under  Di.  John  Gregory;  settled  in  1762  at  Charleston, 
S.  C,  where  he  acquired  much  wealth.  He  was  an  able 
botanist  and  zoologist,  and  in  1773  was  chosen  to  the 
Royal  Society.  lu  1783  he  went  to  Englan<l,  being  a 
loyalist,  and  his  property  was  confiscated,  but  afterwords 
given  to  his  son.  He  became  vice-president  of  the  Royal 
Society,  and  died  in  London  April  15,  1791.  Linnaeus 
named  the  beautiful  genus  Gurdaua  in  his  honor. 

Garden  (Major  Alexander),  a  son  of  Dr.  Alexander 
Garden,  was  b.  at  Charleston,  S.  C,  Dec.  4,  1757;  was 
educated  at  Westminster  and  the  University  of  Glasgow; 
returned  to  South  Carolina  in  1780,  and  joined  tho  Revo- 
lutionary army,  serving  under  John  Laurens,  (jrcene,  and 
Henry  Lee.  His  father's  confiscated  property  was  given 
him  after  the  war.  His  Anecdotes  of  the  lifruhtfiauari/ 
War  (1822-28)  is  a  valuable  source  of  historical  informa- 
tion.    D.  at  Charleston,  S.  C,  Feb.  29,  1829. 

Garde  Nationale.     See  National  Giaud. 

Gar'den  Cit'y,  post-v.  and  tp.  of  Blue  Earth  co.,  Minn. 
Pop.  of  v.  3fi8:  of  tp.  1391. 

Garden  City,  Queens  co.,  N.  Y.,  lies  N.  of,  and  im- 
mediately adjt)iuing.  the  town  of  Hempstead,  15  miles  from 
New  York,  and  accessible  by  the  Long  Island,  Central,  and 
South  Side  (L.  I.)  R.  Rs.  It  comprises  about  10.000  acres 
of  very  level  meadows,  formerly  known  as  Hempstead 
Plains.  The  plot  was  a  few  years  ago  purchased  by  Alex- 
ander T.  Stewart,  Esq.,  who  holds  the  entire  jiroperty  in 
fee.  At  this  time  of  writing  (Feb.,  1875)  there  are  on  the 
premises  about  75  finished  houses  of  several  grades  of  cost, 
renting  from  SI  50  to  S800,  the  latter  rental  securing  a  house 
with  gas  and  the  modern  improvements,  spacious  grounds, 
with  stables  and  outbuildings.  Many  new  dwellings  are  in 
course  of  construction.  On  tho  premises  is  a  large  hotel, 
with  basement  and  mansard  roof,  furnished  throughout  in 
the  best  manner,  and  kept  in  a  style  equal  to  first-class  city 
hotels.  A  park  of  about  20  acres,  handsomely  laid  out  and 
kept  in  the  best  order,  surrounds  the  hotel.  The  hotel  lias 
accommodations  for  100  guests.  The  streets  and  avenues  of 
Garden  City  are  wide,  partly  lighted  with  gas,  and  (danted 
with  ornamental  shade  trees.  The  whole  property  is  sup- 
plied with  abundance  of  pure  water,  and  the  neighborhood 
is  healthy.  Schools  and  churches  are  conveniently  located 
near  the  premises. 

Gar'den  (Jrove,  post-v.  and  tp.  of  Decatur  co.,  la., 
150  miles  \V.  from  the  Mississippi  River  and  on  a  branch 
of  tho  Burlington  and  Mo.  River  R.  R.  It  has  a  good 
steam  flouring-mill,  a  fine  new  school-house  and  excellent 
schools,  2  churches,  2  hotels.  3  wagon-shops,  2  harness-shops, 
3  blacksmith-shops,  2  restaurants,  a  drug-store,  and  three 
general  store?).  It  has  1  weekly  newspaper.  Pop.  of  tp, 
850.  W.  J.  WiGiiTMAN.  Ed.  "DEcATrii  Co.  LrAnr.it." 

Garde'nia  [named  in  honor  of  Dr.  Alexander  tJarden 
of  Edinburgh  and  Clnirleston,  S.  C.  (1728-91)],  a  genus 
of  plants  of  the  order  Rubiaeea\  including  some  of  tho 
most  beautiful  and  fragrant  shrubs  and  trees  known. 
.'Xmong  them,  tho  Gnnhni<i  (/nunlijluid  and  other  species 
of  China  yield  a  valuable  yellow  dye;  and  the  fian/min 
rituipttnnlntn  of.  Cbittagong  is  used  in  medicine.  Many 
sjiecies  lire  cultivated  in  green-houses.  Some  of  these  aro 
called  cape  jiismine,  anil  came  originally  from  Eastern 
Asia  and  South  Africa.  E.vcellcnt  timber  and  rosins  aro 
produced  by  various  species. 

Gardening.  Seo  Houtici'lture  and  Landscape  Qar- 
DFNiNr;. 

Garden  Plain,  tp.  and  post-v.  of  Whitesides  co..  111. 
The  township  is  on  llio  Misnissippi  River,  and  tho  village 
is  3  miles  S.  of  Fulton,  on  the  Mendota  ami  Clinton  division 
of  (bo  Chicago  Burlington  and  Quincy  U.  R.  Pop.  of  ip. 
1091. 

Garden  Prairie,  post-v.  of  Boone  co.,  Til.,  in  Bonas 
tp..  on  Ibe  (ialena  division  of  the  Chicago  and  North- 
western H.  K.,  21  miles  E.  of  Rockford, 

Garden  Valleyy  a  v.  of  Austin  tp.,  Landor  co.,  Nov. 
Pop.  2». 
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Garden  Valley,  tp.  of  Jackson  co.,  Wis.    Pop.  678. 

Gar'diner,  city  and  tp.  of  Kennebec  co.,  Me.,  on  the 
Kcuneliec  River,  41  miles  from  its  mouth,  and  on  the 
Maine  Central  R.  R.  It  is  divided  by  the  Cobbossee  River, 
which  here  empties  into  the  Kennebec,  forming  in  its 
passage  through  the  city  a  very  valuable  water-power. 
The  Cobbossee  is  spanned  by  8  dams  within  one  mile 
from  its  mouth,  with  a  total  fall  of  133  feet  above  low  tide. 
It  contains  !l  saw-mills  driven  by  water  and  1  by  steam, 
3  large  paper-mills,  3  manufactories  of  sash,  blinds,  and 
doorsT  one  large  gutter-factory  (steam),  2  furniture  manu- 
factories. 1  small  tannery,  one  leather-belting  manufactory, 
1  largo  brick  grist-mill,  1  bran,  flouring,  and  grist-mill, 
1  woollen  factory,  2  iron-foundries,  5  machine-shops,  1 
fancy  l>ox  manufactory,  1  manufactory  of  broom-handles, 
bcil-sl.ats,  etc.,  1  gas-factory,  1  axle-factory,  1  spring- 
factory,  2  brick  manufactories,  a  pottery,  5  carriage,  and 
other  sm.allcr  manufactories.  Opposite,  in  Pittston,  is  one 
of  the  most  complete  steam-mills  in  the  State.  Gardiner 
has  2  newspapers,  11  churches,  3  national  and  1  savings 
bank,  2  public  libraries,  and  a  provident  association.  It 
is  the  head-quarters  of  the  ice-business  on  the  Kennebec, 
which  is  one  of  the  greatest  industries  of  the  city.  Pop. 
of  tp.  44SI7.         H.  K.  MonRELL,  Ed.  "Home  Journ.4L." 

Gardiner,  post-tp.  of  Ulster  co.,  N.  Y.,  on  the  Wallkill 
Valley  R.  R.,  81  miles  N.  of  Jersey  City.  It  has  manu- 
factures of  leather  and  lumber.     Pop.  of  tp.  1S)91. 

Gardiner  (George  W.),  b.  in  the  District  of  Columbia; 
graduated  at  the  U.  S.  Military  .-Vcademy,  and  entered  the 
army  as  third  lieutenant  of  artillery  in  1814,  promoted  to  be 
first' lieutenant  1818,  and  captain  1832;  served  in  the  war 
with  Great  Iirit.ain  1812-15  :  in  garrison  duty  mostly  1815- 
35.  In  the  Florida  war  he  was  engaged  in  Dade's  battle 
with  the  Seminole  Indians,  Dec.  28,  1835,  where  the  whole 
command  save  three  fell  without  attempting  to  retreat. 
A  beautiful  monument  was  erected  at  West  Point  to  Dade 
and  his  command. 

Gardiner  (John),  son  of  Dr.  Sylvester  Gardiner  (1707- 
8Bl.  h.  at  Boston,  Mass..  1731;  studied  law  in  the  Inner 
Temple,  ami  was  called  to  the  bar  in  England,  and  prac- 
tised in  London  and  in  Wales;  was  one  of  the  counsel  for 
Wilkes  in  17r>4:  became  in  1766  attorney-general  of  St. 
Kitt's.  West  Indies;  removed  after  the  Revolution  to  Bos- 
ton, Mass.,  and  in  1786  to  Pownalboro',  Me.  (then  Massa- 
chusetts): was  in  the  Massachusetts  legislature  17S9-'.I3; 
procured  the  abolition  of  the  laws  of  primogeniture  in 
Massiichusetts,  the  prohibition  of  special  pleading,  .and  the 
repeal  of  the  anti-theatrical  laws.  He  was  one  of  the 
leaders  of  the  original  Unitarian  movement  in  Boston  1787. 
Was  drowned  off  Cape  Ann  Oct.  15,  1793.  He  was  a  man 
of  great  learning,  wit,  and  eloquence,  and  a  zealous  repub- 
lican. 

Gardiner  (John  Sylvester  Jons),  D.  D.,  son  of  John 
G.ardiner  (1 731-93  ),b.  at  Haverfordwest.  Wales.  June,  1765; 
was  educated  by  John  Lovell  of  Boston,  a  famous  teacher, 
and  for  six  years  was' a  pupil  of  Dr.  Parr  in  England; 
was  ordained  in  1787  by  Bishop  Provoost,  and  was  in 
charge  of  the  Episcopal  parish  of  St.  Helena,  S.  C,  17S7- 
91  :  assistant  minister  (1792-1805)  and  rector  after  1805  of 
Trinity  church.  Boston,  Mass. ;  was  distinguished  for  elo- 
quence and  literary  taste.  D.  at  Harrowgate,  England, 
July  29,  1830. 

Gardiner  (Stephen),  D.  D.,  LL.D.,  b.  at  Bury  St.  Ed- 
munds, England,  1483  ;  was  educated  at  Cambridge,  and 
became  m.aster  of  Trinity  Hall ;  became  Wolsey's  secretary, 
and  in  1528  was  sent  by  Henry  VIII.  to  Rome  to  further 
his  application  for  divorce ;  became  secretary  of  state  1529  ; 
bishoji  of  Winchester  1531:  ambassador  to  France  1533; 
chancellor  of  Cambridge  University  1540;  opposed,  as  far 
as  he  dared,  the  Reformation  ;  came  into  great  power  on 
Cromwell's  fall ;  married  the  king  to  Catharine  Parr  1543  ; 
envoy  to  Flanders  1545:  was  imprisoned  during  Edward 
VI. 's  reign;  restored  to  his  bishopric  by  Queen  Mary  and 
made  lord  chancellor  1553.  D.  in  London  Nov.  12,  1555. 
He  was  a  severe  persecutor  of  Protestantism,  an  able  and 
ambitious  public  officer,  and  a  man  of  extraordinary  learn- 
ing. Gardiner's  principal  writings  are  De  vera  ohcdieiitia 
(London,  4to,  1534-35;  translated  by  M.  Wood,  1553);  A 
Xfcensarij  Dnrlrine  of  u  Christian  .l/inr,  1543:  Sixcrnineiit 
of  the  Aultr-r.  1551,  and  various  tracts  on  religious  and 
literary  subjects.  Ascham  defends  Gardiner,  who  was  his 
benefactor. 

Gardiner  (Sylvester),  M.  D.,  b.  at  Kingston,  R.  I., 
1707:  studied  medicine  in  Paris  and  London;  became  a 
practitioner  of  Boston,  Mass.,  and  also  medical  instructor 
and  drug-merchant;  acquired  wealth;  founded  (1760)  the 
present  city  of  Gardiner,  Me.,  and  colonized  it  with  Ger- 
mans; was  one  of  the  founders  of  King's  chapel,  Boston; 
prepared  and  published  a  prayer-book ;  established  a  church 


and  library  at  Gardiner ;  was  a  loyalist  in  the  Revolution  ; 
went  to  England  in  1776,  where  his  family  became  allied 
by  marriage  with  the  nobility.  He  returned  to  America  in 
1785,  and  d.  at  Newport,  R.  I.,  Aug.  8, 1780.  Some  100,000 
acres  of  his  lands  were  confiscated,  but  his  heirs  regained 
possession,  and  the  property  in  Maine  was  entailed  to  his 
grandson,  Robert  Hallowell,  who  took  the  name  of  Gardiner. 
Gardiner's  (or  Gardner's)  Island,  an  island  lying 
E.  of  Long  Island,  belongs  to  East  Hampton  tp.,  Suffolk 
CO.,  N.  y.  Area,  3300  acres.  It  is  chiefly  devoted  to  pas- 
turage. It  was  colonized  by  the  English  in  1639.  Here 
(in  1699)  Capt.  Kidd  buried  his  treasures,  which  were  after- 
wards dug  up.  Its  N.  point,  in  lat.  41°  8'  18"  N.,  Ion.  72° 
8'  13"  W.,  has  a  lighthouse. 

Gardiner,  post-v.  of  Greenfield  tp.,  Grundy  co..  III.,  on 
the  Chicago  and  Alton  R.  R.,  27  miles  N.  E.  of  Pontiao. 
Pop.  940. 

Gardner,  tp.  of  Sangamon  co..  III.,  is  traversed  by  the 
Springfield  and  Illinois  South-eastern  R.  R.,  and  lies  W.  of 
Springfield.     Pop.  1270. 

Gardner,  jiost-v.  and  tp.  of  Johnson  co..  Kan.,  on  the 
Kansas  City  branch  of  the  Leavenworth  Lawrence  and 
Galveston  R.  R.,  30  miles  S.  W.  of  Kans;is  City.  Pop.  of 
tp.  944. 

Gardner,  post-v.  and  tp.  of  Worcester  co.,  Mass.,  at 
the  junction  of  the  Vermont  and  Massachusetts  and  the 
Worcester  Gardner  and  Winchendon  R.  Rs..  and  about  26 
miles  from  Worcester,  the  county-seat.  It  is  the  chief  seat  of 
the  chair  manufacturing  interests  in  this  county.  It  con- 
tains 14  cane  and  wood  seat  chair  manufacturing  establish- 
ments, which  give  employment  to  2000  men.  women,  and 
children.  Over  200  different  varieties  of  chairs  are  made 
and  shipped  to  all  parts  of  the  world.  The  annual  product 
of  these  factories  is  over  $2.1100,000.  The  town  also  con- 
tains a  national  and  savings  bank,  a  newspaper,  and  good 
public  buildings.     Pop.  of  t]).  3333. 

A.  G.  BusHsELL,  Ed.  "The  Gardner  News." 
Gardner,  tp.  of  Door  co.,  Wis.,  on  Green  Bay,  Lake 
Michigan.     Pop.  403. 

Gardner  (.XrorsTis Kinsley),  A.  M.,  M.  D.,  b.  at  Rox- 
bury,  Mass.,  July  31, 1821  ;  studied  three  years  at  Harvard 
College,  which  in  1852  conferred  the  honorary  degree  of 
A.  M.  upon  him,  he  having  taken  the  medical  degree  there 
in  1844;  after  which  he  studied  in  Europe;  settled  in 
New  York,  where  he  has  occupied  prominent  positions  in 
various  hospitals,  dispensaries,  and  asylums  ;  was  for  a 
time  professor  of  diseases  of  females  and  clinical  midwifery 
in  the  New  York  Medical  College ;  author  of  Old  Wine  in 
Xeio  Bottles,  1848:  Causes  and  Treatment  of  Sterilitjj ;  Con- 
jlti/eil  Sitts:  Our  Childrcu;  Ships  and  Shiphuifders  of  Neto 
York;  and  of  many  professional  and  other  jiapers  ;  has 
given  special  attention  to  the  suljject  of  imi>orting  foreign 
birds  as  destroyers  of  insect  larva3 ;  to  the  establishment 
of  drinking-fountains  in  New  York  ;  to  the  investigation 
of  the  swill-milk  business;  to  the  reformation  of  the  es- 
tablished code  of  medical  ethics;  and  to  influence  of  the 
sewing-machine  on  health,  et?.  His  enlarged  edition  of  Ty- 
ler Smith's  Lectures,  and  his  translation  of  Scanzoni's  Dis- 
eases of  Females,  are  standard  text-books.  I).  Apr.  7, 1876. 
Gardner  (Charles  K.),b.  in  New  Jersey  1786;  entered 
the  U.  S.  array  as  ensign  6th  Infantry  M;iy,  1808;  subse- 
quently served  as  captain  3d  Artillery  and  major  23d  In- 
fantry. In  the  war  of  1812  he  was  prominent  as  the  adju- 
tant-general of  the  division  of  the  North,  under  Maj.-Gen. 
Brown,  participating  in  the  battles  of  Chrystler's  Fields, 
Chippewa,  and  Niagara,  and  at  the  siege  and  defence  of 
Fort  Erie:  appointed  adjutant-general  Mar.  12,  1814.  In 
1818,  Gen.  Gardner  resigned  from  the  army,  and  during 
the  administration  of  President  Jackson  was  first  assistant 
postmaster-general :  auditor  of  the  treasury  for  the  P.  0. 
department  under  Van  Buren's  administration,  subsequent- 
ly commissioner  to  investigate  and  settle  affairs  connected 
with  the  Inilians  in  the  Southern  States  ;  was  postmaster  of 
the  city  of  Washington  during  Polk's,  and  surveyor-gen- 
eral ofOregon  during  Pierce's  administration  ;  he  was  then 
transferred  to  an  office  in  the  treasury  department,  which 
he  held  till  1867,  when  he  was  compelled  to  resign  from  ad- 
vanced age  and  infirmity.  Possessing  a  literary  mind,  he 
was  a  frequent  contributor  to  various  ]>eriodicaIs  and  maga- 
zines, and  was  the  author  of  a  Competid  of  Jufintry  Tactics, 
IHeliouary  if  the  Army,  etc.  D.  at  Washington,  D.  C, 
Nov.  1,  1869. 

Gardner  (Harmony  C),  authoress,  was  b.  July  31, 
1821,  at  East  Wevmouth,  Mass.  She  w.as  married,  in  1842, 
to  Rev.  Abel  Gardner,  A.  M.  Her  writings  are  numerous, 
and  distinguished  by  their  humor  and  high  moral  tone. 
Among  them  are  liosedale,  a  Story  of  Sclf-Deiiial;  Ex- 
tracts from  the  Diary  of  a  Country  Pastor;  ElUnor  Gray; 
Annie'Lee,  and  her  Irish  Nurse;  FauU-findiutj,  and  What 
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C'tiite  iif  It;  Ronamond  Dayton;  The  Power  of  Kinih\efi$; 
The  fCiny'i  Dawjhtfr ;  MisB  Carrol's  School;  Hnrri/  Love; 
Hoh'tlai/  Poems;  Mthitable,  etc.  AuEL  Stevens. 

Gardner  (Gen.  Jons  Lank),  b.  in  Boston,  Mass.,  Aug. 
1,  17y;i ;  euteroil  the  V.  S.  army  in  1812  as  tbirU  lieutenant 
of  inruntry ;  saw  active  service  fir^^t  in  Canada ;  was  wounded 
in  the  attack  under  Uen.  "Wilkinson  on  La  Cole's  Mill  iMiir. 
30,  1,'>U;  was  afterwards  on  the  slafl'uf  Gen.  T.  A.  t^mith, 
and  at  the  peace  was  transferred  to  the  artillery.  From 
1820  to  1S3U  he  served  as  assistant  quartermaster-general, 
with  the  rank  of  captain.  In  1833  he  was  brevetted  major 
in  the  -Uh  Artillery;  served  with  tliis  regiment  during  the 
Florida  war,  and  was  reported  as  having  phown  "the  ut- 
most activity,  skill,  and  intrepidity"  at  the  battle  of  Wahoo 
Swamp;  in  Oct.,  isto,  was  promoted  to  the  full  rank  of 
major;  commanded  liis  regiment  throughout  the  Mexican 
war,  and  was  brevetted  lieutenant-colonel  for  "gallant  and 
meritorious  service"  iu  the  battle  of  Ccrro  Gordo.  At  the 
battle  of  Contrcras  he  commanded  the  right  column  of  at- 
tack, and  was  brevetted  colonel  for  gallant  service.  In 
1849-50  ho  commanded  the  district  of  Florida;  became 
lieutenant-colonel  1852,  and  some  years  later  was  placed 
in  command  of  Charleston  harbor,  where  he  was  stationed 
in  I8fi0.  Though  having  let^s  than  fifty  effective  men  in 
Fort  Moultrie,  ho  obtained,  by  an  arrangement  with  Col. 
J.  P.  Taylor,  commissary-general  (unknown  to  the  secre- 
tary of  war),  8i.\  months'  provisions,  and  announced  his  in- 
tention to  defend  the  fort  to  the  last  extremity.  Secretary 
Floyd  thereupon  relieved  him  from  command,  ordering 
bim  to  report  to  Gen.  Twiggs  In  Texas.  Major  Anderson, 
his  successor,  on  removing  his  command  to  Fort  Sumter, 
secretly  carried  thither  the  provisions  which  Col.  Gardner's 
foresight  had  secured.  He  was  promoted  to  be  colonel  of 
the  2d  Artillery  July  23,  ISOI,  and  iu  the  following  year, 
being  disableil  fitr  active  service,  he  was  at  his  own  request 
placed  nn  the  retired  list,  and  employed  on  recruiting  ser- 
vice. After  the  peace  he  was  sent  by  Gen.  Grant  to  his  old 
ciMuniaud  in  Charleston.  In  I8G5  ho  was  brevetted  briga- 
dier-general "fur  Icing  and  faithful  service."  D.  at  Wil- 
mington, Del.,  Feb.  19,  I8(i9. 

iiard'uer's,  tp.  of  Wilson  cc,  N.  C.     Pop.  1178. 

Iiarescli6  (Jrurs  P.),  b.  in  Cuba,  of  parents  who -were 
American  citizens,  in  1821 ;  graduated  at  West  Point  July, 
isn,  and  entered  the  army  as  second  lieutenant  4th  Ar- 
tillery; served  on  the  northern  frontier  and  in  garrison 
duty  I8n-4fS ;  in  the  Mexican  war  lSir.-I8  ;  and  from  hS.'jj 
to  I8(J2a3  assistant  adjutant-general  in  Washington,  D.  C; 
promoted  to  be  major  and  A.  A.  G.  Aug.,  iSlil.  On  tho 
outbreak  of  the  civil  war  he  sought  active  service,  and  was 
appointed  chief  of  staff  to  Maj.-tJen.  Rosccrans,  command- 
ing the  army  of  the  Cumberland,  having  previously  declined 
the  comtnission  of  brigadier-general  of  volunteers.  At  tho 
battle  of  Stone  Uiver,  Tenn.,  in  a  gallant  attempt  to  recover 
the  battle,  which  then  appeared  to  be  lost,  he.  with  the  com- 
manding general  and  his  statT,  dashed  forward,  and  was 
struck  in  tho  head  by  a  cannon-ball  and  killed,  Dee.  31, 1862. 

Gar'field  (Jamks  A.),  LL.D.,  20th  Pres.  of  tho  U.  S.,  b. 
in  Oriingc,  Cuyahoga  eo.,  0.,  Nov.  ID,  1831  ;  graduated  at 
Williams  Coll.,  Mass.,  ISfjli;  studied  and  practised  law; 
member  of  tho  Ohio  senate  1859-00.  In  ihu  civil  war  he 
entered  tho  service  in  1861  as  colonel  42d  Ohio  Volunteers, 
and  served  in  S.  E.  Kentucky,  where  (Jan.,  18i;2),  in  com- 
mand of  a  brigade,  ho  forced"  llum])hrcy  Mar.sliaII  with  his 
command  to  evacuate  Kentucky,  for  which  service  ho  was 
jirouioted  to  bo  brigailier-general  of  volunteers  Jan.  11, 
1M12,  and  served  at  Shiioh,  Corinth,  etc.:  in  18G3,  Gen. 
Koseerans  apj.ointed  him  his  chief  of  staff,  with  whom  he 
continucil  to  serve  until  Dec.  5,  1803,  having  in  the  mean 
time  (Sept.  19,  18(»3)  been  promoted  to  bo  major-general 
of  volunteers  for  gallantry  at  the  battle  of  Chickamauga, 
wiien  ho  resigne<l  to  occupy  his  seat  in  38th  Congress,  to 
which  he  had  been  elected,  and  was  re-oleeted  to  each  sue- 
c<'eding  Congress,  serving  as  chairnnin  of  the  cominitteus 
on  military  affairs,  banking,  and  api)ropriations.  Fleeted 
I'.  S.  Senator  from  Ohio  Jan.  li;,  18.S0  ;  nominatod  f<ir  Pres- 
ident of  U.  S.  by  the  Kepublieans  at  Chicago,  111.,  with 
Chester  A.  Arthur  for  Vice-President,  Juno  8,  1880,  and 
elected  Nov.  2,  1880;  shot  and  mortally  wounded  July  2, 
1881,  by  Charles  J.  Guiteau,  who  was  lying  in  wait  for  him 
at  the  K.  U.  d^pot  in  Washington,  1).  ('.,  as  the  Presidential 
party  was  about  leaving  for  un  extended  pleasure-trip 
through  Now  I-Jngland.  Prcwident  (Jarfield  was  removed  in 
a  critical  condition  Sept.  6,  ISSI,  from  tho  White  House  at 
Washington  in  a  Ppeemlly  arranged  car  to  Long  IJrnneh 
N.  J.,  where  hedicd  Si'i.t.  Ii»,ly8I.  G.C.Simmons. 

(■uroFiNh,  the  name  of  several  flohos  :  (I)  Tliosdof  tho 
genus  It'lnitf  and  family  Scumboresoeidn},  partly  nmrino 
and  partly  fluviatilo.  Tho  Ut-lnne  vuhjartu  a^  the  Kuropcnn 
Bead  is  a  long,  aotivo  flsh,  with  alligator-liko  jaws.     It  is 


prized  as  food,  like  Behme  lonffir'mtrini  of  the  American  seas 
and  rivers.  There  are  fresh-water  species  in  various  tro]»- 
ical  countries.  (2)  The  names  gar  and  alligator-gar  are  givep. 
in  the  r.  S.  to  tlie  gar-pikes,  of  the  genus  LejiidoMteux,  of  the 
family  Lepidosteidie.  They  are  remarkable  tor  their  ganoid 
scales  and  the  power  of  turning  the  head  from  side  to  si<lo 
— a  power  which  no  other  tishcs  possess.  They  somewhat 
resemble  the  true  gars  (Iiefo}ie)\n  a]>pearanee,  but  are 
worthless  as  food.  They  are  a  kind  of  link  between  fishes 
and  rejitiles.  Various  species  are  found  in  the  Northern 
lakes  and  Western  and  Southern  ri\"^rs,  and  others  in  trop- 
ical America. 

Gar'ganey,or  Summer  TeaXjihe  Auna qnerffurdula, 
a  wild-duck  of  Europe.  Africa,  and  Asia,  highly  jirized  as 
food.  It  is  sixteen  inches  long,  and  beautifully  variegated 
with  white,  brown,  and  green. 

Gar'gano,  a  mountainous  peninsula  of  Southern  Italy, 
in  the  province  of  Capitanata,  stretching  20  miles  into  the 
Adriatic.  The  northern  range  of  its  mountains  is  still  fam- 
ous for  its  honey,  as  it  was  iu  the  lime  of  Horace  j  the 
southern  range  is  naked  and  cheerless. 

Garget-Root,  Poke,  or  SKoke,  the  Phytolacca  de- 
candrn  (order  PhytolaecaeeiV),  a  large  perennial  herb  of 
the  U.  S.,  naturalized  to  some  extent  iu  Soutliern  Europe. 
Its  root  is  useful  in  veterinary  practice,  and  iu  the  diseases 
of  mankind  it  has  some  power  as  an  alterative.  Its  young 
shoots  are  used  as  a  potherb,  but  should  only  be  so  used 
when  very  young,  and  care  should  be  taken  to  boil  them 
thoroughly,  otherwise  they  may  prove  a  powerful  irritant 
poison.  The  berries  atTord  a  rich  but  fugitive  purple,  em- 
ployed in  France  for  coloring  wines;  but  the  berries  share 
in  tho  poisonous  properties  of  the  ])Iant.  The  root,  when 
given  to  cattle,  is  cut  up  into  plugs,  which  arc  thrui>t  into 
potatoes  or  turnips,  and  thus  eaten.  The  root  should  not 
bo  given  to  the  horse,  for  it  is  believed  to  be  very  poisonous 
to  that  animal.  Several  other  species  of  Phytolacca,  grow- 
ing in  China,  India,  Cayenne.  Chili,  etc.,  share  the  proper- 
ties of  this  plant,  and  are  used  as  potherbs  to  some  extent. 

Gar'goyle,  in  architecture,  tho  carved  lower  end  or 
outlet  of  the  water-spout  from  the  roof  of  a  building.  In 
mediieval  times  these  were  often  curiously  shaped  in  imita- 
tion of  men,  beasts,  birds,  and  fanciful  creatures.  In  quite 
recent  times  we  find  an  absurd  custom  of  making  gargoyles 
without  water-pipes,  or  any  possible  use  other  than  that 
of  grotesque  adornment. 

Garibal^di  (Git-sKppE),  a  great  Italian  general  and 
patriot,  b.  at  Nice  July  4,  1807.  In  his  youth  he  made 
many  voyages  as  a  sailor,  but  having  taken  part,  in  1833 
and  1834,  in  tho  movement  of  the  Young  Italians,  which 
eniled  in  the  unhappy  expedition  of  Savoy,  ho  was  driven 
into  exile.  In  1836  ho  arrived  in  South  America,  having 
serveil  in  the  mean  time  in  the  French  navy.  He  at  once 
offered  his  services  to  the  republic  of  Rio  (irande,  and 
showed  such  zeal  in  her  defence  that  after  having  f<mght 
many  a  hard  battle,  and  won  especial  glory  in  that  of  San 
Antonio,  Feb.  ('>,  1816.  he  received  the  well-merited  title  of 
"the  hero  of  Montevideo."  Indeed,  the  narrative  of  tho 
heroic  exploits  and  the  romantic  adventures  anil  escapes 
of  (hiribaldi  during  his  South  American  campaigns  forms 
one  of  the  most  stirring  chapters  in  military  story.  Re- 
mote posterity  will  regard  the  lite  and  labors  of  (Jaribuldi 
as  mythic,  or  perhaps  suppose,  as  tho  ancients  tlnuight  of 
Hercules,  that  one  fortunate  hero  has  absorbed  in  his  single 
name  the  fame  of  many.  But  he  had  not  forgotten  his 
native  laud;  and,  roused  by  tlie  events  of  1818,  in  April 
of  that  year,  he,  with  his  wife  Anita,  a  Spanish  vVnierican, 
anrl  a  few  l)ravo  comrades,  left  Montevideo  and  returned 
to  Italy.  At  the  moment  of  his  arrival  the  army  of  Charles 
Albert,  at  first  successful  in  Lombardy,  had  begun  to  give 
way.  Garibahli  ofl'ered  him  his  services;  they  were  re- 
fused. Finally,  however,  tho  provisional  government  of 
Lombardy,  when  the  affairs  of  those  provinces  were  al- 
ready drawing. near  tlieir  sad  conclusion,  entrusted  Gari- 
baldi with  the  command  of  a  body  of  volunteers.  AVith 
these  the  brave  Nizxard  obtained  some  sueeesse?,  though 
of  small  military  imj)ortanee.  Lomlmrdy  having  fallen 
once  more  wholly  into  tho  hands  of  the  Austrians.  (!ari- 
baldi  offered  his  sword  to  the  repuhjic  of  Konu-.  ami  tho 
sujireme  command  was  given  to  liiin  and  to  tien.  Uo.ietli. 
The  glory  of  the  admirable  and  heroic  defence  of  Uomo 
against  French  intervention  in  1841)  chieMy  belongs  to 
Garibahli.  Eseiiping  from  Rome,  aftor  (ho  full  of  (he  eity, 
with  3000  of  his  followerc,  in  (lie  hope  of  being  ^lill  ablo 
to  effect  sonu'thing  against  .Austria,  he  took  refuge  in  San 
Marino,  but  being  surrounded  o\\  nil  sides  by  tho  Austrian 
forces,  ho  found  himself  obliged  to  disband  hio  troops. 
His  plan  then  wan  to  make  Inn  way,  with  a  few  faithful 
companionp.  to  \'eniee,  which  still  held  out.  Hut  the  news 
Sfion  arrived  that  Venice  too  had  fallen.  Nothing  then  re- 
mained but  to  seek  a  place  of  eafoly  fur  his  wife  ami  him- 
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self;  but  Anita,  exhausted  by  fatigue  and  privation,  died 
in  childbirth  near  Ravenna.     The  heroic  patriot,  alone  in 
his  grief,  repaired  to  Chiavari  in  Liguria,  and  there  the 
government  of  the  king  of  Sardinia  offered  him  the  choice 
between  prison  and  exile.      Garibaldi  bailed  for  Tuui?,  but 
through  the  intrigues  of  the  French  consul  that  town  re- 
fused to  receive  him.     Thereupon    he   went  back  to   the 
island  of  Madilaleua,  near  which  lies  the  little   islet  of 
Caprera  that  was  one  day  to  become  the  solitary  and  re- 
nowned seat  of  the  great  captain.      Here  he  provided  for 
himself  for  some  time  by  hunting  and  fishing,  but  finally 
went  again  tu  America.     There  he  was  prosperous  in  busi- 
ness, and  was  able  on  his  return  in  1S64  to  purchase  the 
northern  part  of  Caprera.     Here  he  remained  until  1859, 
in  which  year  he  organized   and  commanded  the  glorious 
band  of  the  **cacciatori  delle  Alpi,"  or  Alpine  chasseurs — 
a  body  of  volunteers  that  made  the  whole  Lombard  cam- 
paign, having  crossed  the  Ticino  eleven   days  before  the 
French  troops.     After  the  peace  of  Villafrauca,  so  unfor- 
tunate for  Italy,  Garibaldi    formed   in   Central   Italy  the 
corps  of  the  "cacciatori  degU  Apeuuini."  or  chasseurs  of 
the  Apennines,  and  trained  them  with  the  view  of  throw- 
ing himself  upon  the  papal  provinces  and  once  more  liber- 
ating Rome.     The  policy  of  Piedmont  prevented  him  from 
carrying  out  tins  jilan;    but.   on   the   other    hand.    Count 
Cavour  assisted  him  in  the  expedition  against  Sicily  with 
all  the  means  he  could  dispose  of  without  compromising 
his  government.     The  island  being  in  a  state  of  insurrec- 
tion, on  May  5,  1860,  Garibaldi   sailed  mysteriously   from 
Quarto  in  Liguria  with  1000  armed  comrades,  eluded  the 
vigilance  of  the  cruisers  of  the  Bourbon  fleet,  and  with  ns- 
tonishing  boldness  landed  on  May  11    at  Marsala,   gave 
battle  near  Calatafini  on  the  15th  to  the  Bourbon  army, 
which  ho  defeated  with  his  single  thousand,  and  on  May 
27,  after  various  partial  but  successful   engagements  and 
some  most   skilful  manrouvring.  entered    gloriously    into 
Palermo.    This  part  of  the  Garibaldian  legend  is  truly  epic. 
The  hero  was  soon  regarded  by  the  superstitious  Sicilians  as 
a  saint,  a  liberating  angel,  invulnerable,  and  sent  by  God. 
At  Palermo,  Garibaldi  assumed  the  dictatorship  of  the  isl- 
and.   On  July  20  he  gained  a  new  and  decisive  victory  over 
the  Bourbon  troops;  on  the  2Sth  the  fortress  of  Messina 
fell  into  his  hands.     On  Aug.  25  he  gave  battle  at  Reggio 
in  Calabria,  conquered,  and  then  marched  rapidly  and  vic- 
toriously upon  Naples.  The  Bourbons  were  terrified:  there 
were  numerous  desertions  from  the  army  ;   King  Francis 
fled  from  Naples  to  Gaeta  ;  Garibaldi   alone,   and  to   the 
astonishment  of  the  world,  entered  triumphant  into  Na- 
ples, and  was  there  proclaimed  dictator  of  the  Two  Sicilies. 
Count  Cavour  feared  that  the  victorious  Garibaldi  might 
prove  untrue  to  the  motto  upon  his  banner,  "  Italy  and 
Victor  Emmanuel;"  that  a  republic  might  be  proclaimed 
at  Naples;  that  Garibaldi  might  march  upon  Rome,  and 
so  draw  upon  Italy  the  indignation  and  the  arms  of  France. 
He  therefore  sent,  under  the  pretext  of  assisting  him,  a 
body  of  Piedmontese  troops  into  the  ex-kingdum  of  Na- 
ples.    Garibaldi  and  the  Piedmontese  together  gained  the 
victory  of  Volturno,  after  which   took   place  a  plehiacAto 
or  universal  vote  for  the  annexation  of  the  kingdom  of  the 
Two  Sicilies  to  that  part  of  Italy  which  was  then  governed 
by  King  Victor  Emmanuel.     The  annexation  being  voted 
on  Nov.  9,  1800,  Garibaldi,  after  what  may  be  styled  em- 
phatically the  grmi  dono  to  King  Victor  Emmanuel — the 
bestowal  of  a  kingdom  which,  had  he  wished,  he  might 
have  made  his  own — retired,  great  as  Cincinnatus  of  old, 
to  his  island  solitude  of  Caprera.     But  he  did  not  cease  to 
occupy  himself  with  his  beloved  Italy.    The  cession  of  Nice 
and  Savoy  to  France  having  taken  place,  he  entered  the 
Italian  Parliament  and  protested  energetieallv  against  sur- 
rendering to  a  foreign  power  a  portion  of  the  Italian  soil — 
that  very  soil  where  he,  the  liberator  of  Italy,  first  saw  the 
light.     Nevertheless,  he  did  not  lose  heart ;  he  knew  that 
Venice  and  Rome  were  still  to  be  liberated.     For  the  for- 
mer, in  May,  1862,  he  undertook  the  expedition  of  Sar- 
nico,  which,  through  the  intervention  of  the  Italian  gov- 
ernment, was  broken  up  in   its  very  beginning:  then  that 
of    Rome    with    the    cry   "Roma    o    niorte !"  ("Rome    or 
death  I"),  which  ende<l  in  the  fatal  battle  of  Aepromonte, 
where  not  the  enemies  of  Italy,  but  Italian  riflemen,  as- 
sailed him,  wounded  him  with  a  ball  in  the  foot,  and  took 
him  prisoner  on  Aug.  29,  1862— a   day  of  mourning  for 
Italy.     On  Dec.  19,  1802,  Garibaldi,  amnestied  and  with 
his  wounds  healed,  returned  to  Caprera.     In  1864.  Gen. 
Garibaldi  visited  Euglantl,  where   he  was   received  with 
most  enthusiastic  demonstrations  by  all  classes.     On  the 
breaking  out  of  the  war  of  1866  for*the  liberation  of  A'en- 
ice.  Garibaldi  assumed  the  command  of  a  body  of  volun- 
teers, with  whom  he  advanced  into  the  Trentino,  and  the 
only  Italian  victories  of  the  inglorious  campaign  of  that 
year  were  those  obtained  by  the  Garibaldians.     The  fol- 
lowing year  Garibaldi  once  more  attempted  with  his  vol- 


unteers to  liberate  Rome;  he  entered  the  Campagna,  de- 
feated the  papal  troops  at  Monterotondo  on  Oct.  25,  1867, 
and  marched  upon  Hume;  but  near  Mcntana,  meeting  the 
French  and  papal  army  under  the  command  of  Gen.  Failly 
— who  by  order  of  Napoleon  III.  was  to  make  upon  Ital- 
ians the  first  trial  of  the  "miraculous"  powers  of  the  newly- 
invented  chassepot — he  was  defeated  in  spite  of  the  most 
heroic  efforts.  Garibaldi  was  for  some  time  held  a  prisoner 
in  the  fortress  of  Varignano,  near  Sjiczzia;  afterward?  he 
was  permitted  to  return  to  Caprera.  In  1870  the  misfor- 
tunes of  France  and  a  warm  appeal  from  Gambctta  touched 
him,  and  decided  him  to  hasten  with  his  sword,  his  cour- 
age, his  fortune,  and  his  sons  to  the  aid  of  the  French  re- 
public against  the  Prussians.  In  France  he  received  the 
command  of  a  corps  called  the  "  volunteers  of  the  Vosges  ;" 
his  son  Ricciotti  on  Oct.  19  obtained  a  small  victory  over 
the  Prussians  :  and  that  these  latter  advanced  no  farther 
in  that  direction  was  wholly  due  to  the  corps  commanded 
by  Garibaldi.  As  an  acknowledgment,  after  the  capitula- 
tion of  Paris  he  was  elected  deputy  to  the  Assembly  at 
Bordeaux,  but  there,  in  the  attempt  to  exercise  freedom  of 
speech,  French  gratitude  put  him  down  by  tumultuous  de- 
monstrations of  ill-will,  and,  renouncing  his  deputyship, 
he  returned  to  C.iprera.  Since  1870,  Garibaldi  has  pub- 
lished three  romances — CUIla,  Cantoni  il  Voluutario,  and 
/  Millc — l.nit  all  three  are  below  mediocrity.  The  general 
has  not  had  sufficient  literary  culture  to  be  a  good  and 
tasteful  writer,  and  his  printed  works  are  not  calculated  to 
increase  his  reputation.  He  is  a  man  of  heart  and  of  ac- 
tion, but  neither  a  statesman  nor  a  man  of  letters. 

The  frequent  collisions  into  which  Garibaldi  has  been 
brought  with  the  royal  government,  while  they  have  not 
lessened  his  love  for  his  native  country — for  Nice  is  essen- 
tially Italian — or  his  generous  devotion  to  her  good,  have 
nevertheless  produced  in  him  an  alienation  of  sentiment 
towards  the  dynasty  and  the  governing  classes  in  Italy, 
which,  in  combination  with  his  ardent  republicanism,  has 
often  led  him  to  treat  the  present  political  organization  of 
the  people  as  a  failure.  This  opinion  cannot  be  admitted 
to  be  well  founded ;  and  in  justice  to  the  Italians  and  their 
government  it  must  be  remembered  that  the  latter  has  re- 
peatedly offered  Garibaldi  most  tempting  titles,  honors, 
and  rewards,  which  he  has  magnanimously  declined:  that 
though  its  unhappy  dependence  on  France — a  relation 
now,  it  may  be  hoped,  severed  for  ever — has  compelled  it 
to  resist  his  military  movements,  and  even  temporarily  to 
restrain  him  of  his  liberty,  yet  it  has  always,  up  to  the 
present  day,  shown  him  unbounded  personal  considera- 
tion :  and  that  he  enjoys,  in  the  universal  gratitude  of  his 
countrymen,  the  highest  reward  to  which  the  soul  of  a 
patriot  can  aspire.  Member  of  the  Italian  Parliament  for 
1875.  (Among  the  numerous  biographies  of  Garibaldi,  one 
of  the  most  faithful  and  valuable  is  that  written  by  his  ven- 
erable friend  and  former  companion  in  exile  at  Monte- 
video, Giambattista  Cuneo,  Turin,  1805.) 

F.  A,  P.  Barnard. 
Garififlia'no  [Lat.  itn's],  a  river  of  Southern  Italy, 
which  receives  (he  water  of  Lago  di  Fuciuo,  forms  the 
marshes  of  Minturna^  (famous  in  the  history  of  Marius  and 
Sulla),  and  enters  the  Mediterranean  9  miles  E.  of  Gaeta. 
Gar'land,  county  of  W.  Central  Arkansas.  Area,  about 
540  s(juare  miles.  Formed  since  the  census  of  1S70  from 
Montgomery,  Hot  Springs,  and  Saline  cos.  Its  surface  is 
broken;  the  mineral  resources  groat  and  varied.  The 
county  abounds  in  mineral  and  thermal  springs,  service- 
able in  many  diseases.     Cap.  Hot  Springs. 

Garland,  post-tp.  of  Penobscot  co..  Me.,  25  miles  N. 
W.  of  Bangor,  has  3  churches,  and  manufactures  of  shoes, 
carriages,  lumber,  etc.     Pop.  1306. 

Garland  f  ArcrsTrs  H.),  a  prominent  lawyer,  jurist, 
and  politician  of  Arkansas,  b.  in  Tipton  co.,  Tenn..  June  14, 
1832,  and  educated  at  Bairdstown  ;  studied  law  ;  removed  to 
Arkansas,  and  soon  rose  to  eminence  ;  opposed  secession 
as  a  policy  until  his  State  passed  her  ordinance  withdraw- 
ing from  the  Union,  then  east  his  fortunes  with  hers:  was 
elected  to  the  provisional  Congress  of  the  Confederate 
States  in  1861  :  was  re-elected  to  the  House  of  the  same 
Congress  in  1 862  ;  was  afterwards  elected  to  the  Confederate 
Senate,  which  office  he  held  till  the  surrender  in  1865. 
After  the  war  he  devoted  himself  with  great  success  to  his 
profession,  and  in  1874  was  elected.  Itv  a  very  large  ma- 
jority, governor  under  the  new  constitution  of  Arkansas. 

A.  H.  Stephens. 
Garland  (Hugh  A.),  b.  in  Nelson  co..  Va.,  June  1. 1805  ; 
graduated  at  Hampden-Sidney  College  1825  ;  was  professor 
of  Greek  there  lS25-.''.0  ;  became  a  leading  lawyer  of  Meck- 
lenburg CO.,  Va.  ;  clerk  of  the  U.  S.  House  of  Represent- 
atives 1838-41;  removed  in  1841  to  a  farm  near  Peters- 
burg, Va.,  and  in  1845,  having  lost  his  property,  removed 
to  St.  Louis,  Mo.,  where  he  d.  Got.  15,  1S54.     Author  of 
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Ltvei  of  Jefferson  andJohn  RaiiJolph. — His  son,  lUon  A., 
a  lawyer  of  Missouri  and  a  Confederate  colonel,  was  killed 
in  battle  in  Tennessee  in  1^64. 

Garland  (Joiixl.b.  in  Virginia  in  1792,  and  appointed 
a  first  lieutenant  3ith  regiment  of  infantry,  V.  S.  A.,  Mar. 
?,\.  IHKi.  At  the  close  of  the  war  with  Cireat  liritnin  he  was 
retained  in  the  army,  and  promoted  to  be  captain  in  1S17, 
major  in  18;J6,  lieutenant-colonel  in  18olt,  and  colonel  in 
1849.  He  bore  an  active  part  in  the  war  with  Mexico,  and 
in  the  taking  of  the  city  of  Mexico  was  Fcverely  wounded; 
brevetted  brigadier-general  for  gallant  services.  D.  at  New 
York  June  5,  ISGl. 

Garland  (Laxpom  Cabell),  A.  M.,  LL.D.,  mathema- 
tician and  fcholar,  b.  at  Lovingston,  Va.,  Mar.  21,  1^10; 
was  educated  at  llanipden-Sidney  College,  Va.;  was  pro- 
fessor of  chemistry  at  Washington  College,  Va.,  from  ISliO 
to  IS.":!,  and  in  Randolph-Macon  College,  Va.,  from  l.'i.3.'i  to 
is;i.i,  then  its  president  to  lS4li,  and  at  the  same  time  ]jro- 
fcssorof  pure  and  mixed  mathematica.  In  1847  he  became 
professor  of  English  literature,  and  afterwards  of  mnthe- 
waties,  in  the  University  of  Alabama,  and  in  1S55  its  presi- 
dent ;  since  181)6,  professor  of  physics  and  astronomy  in  tho 
University  of  Mississippi;  is  profcssor-clect  of  physics  in 
the  Vandcrbilt  University  at  Nashville,  Tenn.  Has  written 
on  plane  and  spherical  trigonometry,  and  also  largely  in  tho 
jieriodicals  of  the  Methodist  Episcopal  Church,  South. 

Garlas'co,  town  of  Italy,  in  the  province  of  Pavia.  It 
is  of  some  interest  as  a  Roman  and  a  mcdiojval  town,  and 
contains  monuments  of  tho  latter  period.     Pop.  OJOO. 

Gar'lic,  tho  Allium  aallvum.  .1  cultivated  ]dant  allied 
to  the  onion  (order  Liliacea;),  and  much  used  as  a  conili- 
nient  in  Southern  Europe.  Tho  part  chiefly  employed  is 
the  bulb,  or  rather  the  collection  of  small  bulbs  (cloves  of 
garlic).  The  wild  species  are  numerous  on  bcith  continents, 
especially  on  the  eastern.  Garlic  has  a  taste  resembling 
that  of  tho  onion,  but  much  stronger.  It  is  employed  in 
medicine  as  a  stimulant,  expectorant,  diaphoretic,  and  re- 
vulsive. It  is  for  the  most  part  used  externally.  It  abounds 
in  tho  peculiar  volatile  oil  of  garlic,  to  which  it  owes  most 
of  its  active  properties. 

Garlic,  Oil  of,  obtained  by  distilling  the  garlic  bulbs, 
which  yield  about  0.2  per  cent,  of  crude  brown  oil.  l)y 
careful  rectification  about  two-thirds  of  this  is  obtained  as 
a  pale  yellow  oil,  lighter  than  water.  By  further  treatment 
with  chloride  of  calcium,  and  distillation  from  a  little  po- 
tassium, it  is  obtained  pure  and  coloiless.  It  consists  of 
sulphide  of  allyl  (CalloJjS,  which  was  associated  in  the 
crude  oil  with  oxide  of  allyl  (CallsJaO  and  another  sulphur 
compound.  This  oil  has  the  peculiar  penetrating  odor  of 
garlic:  it  is  also  found  in  oils  of  onions,  radishes,  etc. 

Oil  of  black  mustard  contains  the  sulj^hocyanide  of  allyl, 
CsIIfiCNiS.  These  two  oils  are  mutually  convertible;  l»y 
distillation  with  potassium  the  sulphocyanide  is  changcil 
to  sulphide;  and  by  treating  oil  of  garlic  with  corrosive 
sublimate,  and  distilling  the  precipitate  with  sulphocyanido 
of  potassium,  oil  of  mustard  is  proiluccd.  This  oil  is  also 
found  in  horseradish,  scurvy-grass,  etc. 

C.  F.  CHAx»Lf:n. 
Garnavil'lo,  post-tp.  of  Clayton  co.,  la.     Pop.  1226. 
Gar'ncr,  tp.  of  Union  co..  Ark.     Pop.  4J6. 
Garner,  post-v.  of  Hancock  co.,  la.,  at  the  juiu'tiun  of 
the  Milwaukee  and  St.  Paul  and  the  Iowa  anil  .Minnesota 
K.  Us.,  near  the  centre  of  the  county,  1  mile  Iriun  thecounty- 
tieat,  surrounded  by  good  prairie-land,  suitaliie  for  grain 
on<l  stock-raising.     It  has  4   stores,   a  hulcl.   a  saloon,  a 
wiigun-shop,  a  i)rintirig-ufijee,  a  weekly  nc\YS]iapcr,  2  store- 
houses for  grain,  a  lumber-yard,  and  in  its  \  icinity  a  g<iod 
nursery  ;  80,000  bushels  of  wheat  were  brought  here  in  1874, 
W.  C.  Haywaui),  En.  "Sh^.nal." 
Gar'ncrsville,  a  v.  of  llaverstraw  tp.,  Rockland  CO., 
X.  v.,  has  important  print-works.     It  is  2  miles  N.  W.  of 
Warren. 

Gar'net,  a  precious  stone  belonging  to  the  monometric 
or  cubic  system  of  crystallization,  its  secondary  forms  being 
generally  tho  rhombic  dodecahedron  and  trajie^tdiedron. 
Specific  gravity.  .1.6  to  4.2:  hardness,  0..'>  to  7.6.  It  occurs 
in  the  mountainous  regions  of  most  countries,  usually  in 
mica-slate,  hornblentle-slato,  and  gneiss;  less  frequently 
in  granite,  serpentine,  and  lava.  There  are  several  varie- 
ties. ililTering  in  color  and  chemical  composition,  but  agree- 
ing in  other  properties.  When  colorless,  the  common  gar- 
net consists  nf  silica,  lime,  and  alumina  in  tho  proportion 
of  .about  r<S  ])arls  of  each  of  the  two  fornu-r  to  21  of  the 
latter.  Tho  precious  or  Oriental  garnet  Infmtiudiii'')  owes 
its  fiery  brightness  to  an  infusion  of  about  40  per  cent,  of 
the  protoxide  of  iron,  tho  lime  being  obsent.  Ihe  comno- 
sition  of  the  pi/ropr,  nr  IJohemian  garnet,  is  somewlmt 
dillVrent,  comprising  a  less  proportion  of  iron  in  the  form 
of  a  peroxide  i  it  baa  also  an  infusion  of  magneaia  and  the 


oxide  of  ehroinium.  These,  with  the  tttniiltp,  or  cinnamon 
stone,  found  chiefly  in  Ceylon,  and  containing  no  iron,  are 
the  only  varieties  used  in  jewelry.  There  are  also,  how- 
ever, the  f/ronHulitritr  ancl  iitrnroritf,  green  ;  the  colophonile 
and  ftpi:9tfttrtiin',  brown  :  the  riiecinitef  ni<lauiu\  and  /eitc/ft, 
yellow,  black,  and  white  respectively.  Tho  Oriental  gar- 
net, or  almandine  (so  called  from  the  city  of  Alabanda, 
where  it  was  anciently  wrought),  is  found  in  alluvial  soil, 
into  which  it  has  been  washed  out  of  its  matrix,  in  Pegu, 
Siam,  Ceylon,  and  India.  When  very  large,  as  is  fr(c|nenily 
the  ease,  it  is  cut  en  riilmvhtin — i'.  r.  with  a  flat  base  and 
convex  upper  surface — and  is  then  termed  a  caibiiinle. 
The  pyrope,  or  Bohemian  garnet,  fonml  chiefly  in  .\ustria 
and  Germany,  is  smaller,  less  splendid  in  tint,  more  com- 
mon, and  less  esteemed.  Notwithstanding  its  beauty,  the 
commercial  value  even  of  the  Oriental  garnet  has  greatly 
declined  in  modern  times,  owing  to  the  numbers  brought 
into  the  market.  A  fine  carbuncle,  according  to  Mr. 
Emanuel,  is  worth  about  £2(1.  They  are  sometimes  sold 
ns  "  Ceylon  rubies."  The  garnet  was  frequintly  selected 
for  engraving  upon  by  tho  artists  of  the  Roman  cmjiire; 
one  of  the  finest  specimens  of  antique  skill,  the  head  of 
Sirius  in  the  Marlborough  collection,  is  upon  a  garnet.  It 
was  also  a  favorite  gem  with  the  engravers  of  the  .Sassanian 
period,  but  is  rarely  employe<l  now,  owing  to  its  hardness 
and  brittleness,  which  too  severely  tax  the  abilities  of 
modern  artists.  R.  Garnktt. 

Gar'nett,  a  post-v.,  cap.  of  Anderson  co.,  Kan.,  52  miles 
S.  of  Lawrence,  on  the  Pottawattomie  River,  a  small  tribu- 
tary of  the  Osage  or  Marais  des  Cygnes.  The  Paola  Gar- 
nett  and  Fall  River  and  the  Leavenworth  Lawrence  and 
Galveston  R.  Rs.  intersect  here.  It  has  2  newspapers,  2 
banks,  2  large  mills,  a  cheese-factory,  an  extensive  planing- 
mill  and  furniture  manufactory,  2  hotels,  a  college  under 
the  aus])ices  of  the  United  Presbyterian  denomination,  and 
S  churches.  The  town  has  a  large  and  very  fine  union 
school  buililing.  The  village  is  well  built,  the  business 
portion  mainly  of  brick  uud  stone.  All  departments  of 
trade  are  well  represented.     Pop.  1219. 

W.  R.  SPOOXKn,  El).  "PLAIXDEALEn." 

Garnett  (Alexander  Yelvertox  Peyton),  M.  D.,  was 
b.  Sept.  20, 1820,  in  Essex  co.,  Va. ;  graduated  in  the  medical 
department  of  the  University  of  Pennsylvania  1841;  en- 
tered the  U.  S.  navy  same  year,  and  rose  to  full  surgeon  in 
1S48.  Having  been  elected  professor  of  clinical  medicine 
in  the  National  Medical  College,  he  resigned  his  naval  ap- 
pointment in  1850.  In  ISGl  he  left  the  capital  and  returned 
to  Virginia;  went  to  Richmond,  where  he  was  ap)iointedon 
the  examining  board  of  surgeons,  then  surgeon-in-chicf  to 
the  military  hospitals;  and  being  the  family  physician  of 
Mr.  Jefferson  Davis,  accompanied  him  on  the  evacuation  of 
that  city  in  ISfio.  After  the  downfall  of  the  Southern  Con- 
federacy, Dr.  Gtirnett  returned  to  Washington  City,  where 
ho  was  re-elected  professor  in  the  National  .Meilical  College, 
which  position  he  resigned  in  1872;  was  made  emeritus  pro- 
fessor :  and  still  resides  in  that  city.  Pail  F.  Eve. 

Garnett  (James  M.),  b.  June  8,  1770.  nt  Elmwood.  E.«- 
Bcx  CO.,  \'a. ;  served  several  years  as  member  of  tho  legis- 
lature of  that  State,  and  served  as  a  member  of  Congress 
from  1805  to  1809  ;  was  also  a  member  of  the  constitutional 
convention  of  Virginia  in  1829.  D.  at  Elmwood  May, 
184.'!.  A.  H.  Stei'Iiexs. 

Garnett  (MrscoE  R.  H.),  b.  in  Essex  co.,  Va. ;  educated 
at  the  university  of  the  State;  became  a  lawyer  by  profes- 
sion ;  was  a  member  of  the  constitutional  convention  of 
Virginia  in  1850;  was  a  member  of  the  house  of  delegates 
of  that  State  in  185:i-54  and  1855-56;  was  a  member  of 
Congress  from  1857  to  1859,  ami  was  re-cleclcd  to  the  ,'i6th 
Congress,  but  resigned  his  seat  on  the  seeessitin  of  \'irginia 
(1S61 ),  and  d.  during  tho  war.  A.  II.  .>!tei'HEXs. 

Garnett  (Rkiiard  Brooke),  b.  in  Virginia  in  1819: 
groduatcd  at  West  Point  July,  1841,  and  entered  the  army 
as  seconil  lieutenant  6tli  Infantry  ;  served  in  the  Florida 
war  and  on  garrison  and  frontier  duty.  On  tho  outbreak 
of  civil  war  he  resigned  from  the  U.  S.  army,  .May,  1861, 
and  was  apjiointed  colom-1  in  the  Confederate  army,  serving 
in  Western  Virginia;  but  was  aflerwanls  promoted  to  bo 
brigadier-general,  and  transferre.l  to  Gen.  l.ce's  army  and 
commanded  a  brigade.  Killed  at  the  battle  of  Gettysburg, 
Pa.,  July  :(,  isii:i. 

(Harnett  ( ItouEiiTSEi.nEN),  b.  in  Virginia  in  IS20;  grad- 
uated at  West  Point  July.  1841,  and  entered  the  army  ns 
brevet  second  lieutenant  <d'  artillery  ;  served  on  the  norlh- 
orn  fronlierand  as  assistant  instructor  of  infantry  Indies 
at  West  I'liint  till  1844  :  was  nide-de-ennip  to  Gen.  Woiil  in 
1H15.  In  the  Mexican  war  he  distinguished  himself  at  the 
battles  of  Palo  Alio,  Resaoa  do  la  Palnui.  Monterey,  and 
Bucna  Vista;  was  promoted  to  be  first  lieutenant  -Aug., 
1846,  and  aorved  a«  aido-do-oamp  to  Gon.  Taylor  from 
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June,  1S46,  till  Jan.,  1849  ;  was  brevetted  captain  and  major 
for  gallaut  conduct  at  Monterey  and  Buena  Vista:  trans- 
ferred to  the  infantry  in  184S,  and  served  against  the  Sem- 
inole Indians  in  Florida  and  on  frontier  duty  in  Texas 
IS  JO  ;  as  commandant  of  cadets  at  Military  Academy  1S52- 
54;  appoiuted  captain  1st  Cavalry  Mar.  3,  1853,  and  major 
9th  Infantry  Mar.  27,  1856;  he  commanded  the  Yakima 
expedition  in  185G,  and  the  operations  against  Paget  Sound 
Indians  in  1858.  On  the  outbreak  of  civil  war  he  resigned 
from  the  C  S.  army  and  espoused  the  cause  of  the  Confed- 
erates, being  appointed  a  brigadier-general  and  placed  in 
command  of  the  department  of  Western  Virginia;  at  the 
action  of  Carrick's  Ford,  July  13,  1S61,  Gen.  Garuett  was 
killed  while  attempting  to  rally  his  forces.     G.  C.  Simmons. 

Gamier  (Jeax  Louis  Cn.iuLEs),^  French  architect,  b. 
at  Paris  Nov.  6,  1825;  entered  the  Ecole  des  Beaux  Arts 
1842,  and  in  184S  gained  the  grand  prize;  subsequently 
travelled  in  Greece  and  Italy,  where  he  continued  his 
studies.  In  1S51),  in  0]>cu  competition  with  the  leading 
architects  of  Paris,  his  plans  were  unanimously  adopted 
for  the  new  Paris  opera-house,  which  has  but  recently 
been  completed  under  his  direction.  In  18G4  the  cross  of 
the  Legion  of  Honor  was  bestowed  upon  him. 

Garnier-Pagfes  { Louis  Antoine),  a  French  author 
and  statesman,  b.  at  Marseilles  July  IS,  1S03;  made  his 
(f€(}nt  under  the  patronage  of  his  brother,  who  was  one  of 
the  leaders  of  the  republican  jiarty  under  the  Restoration. 
During  the  reign  of  Louis  Philippe,  Garnier-Pages  was  a 
member  of  the  Chamber  of  Deputies.  In  1S4S  he  secured 
the  otfice  of  minister  of  finances  in  the  provisional  govern- 
ment of  the  republic,  and  became  unpopular  ou  account  of 
the  famous  over-taxation  called  the  "45  centimes.*'  When 
the  empire  was  established,  Garnier-Pages  returned  to 
private  life  until  1864,  when  he  was  elected  deputy  to  the 
Corps  Legislatif.  In  1860  he  was  elected  again,  but,  though 
he  sat  on  the  opposition  benches,  his  popularity  was  gone, 
and  he  did  not  exercise  any  influence  upon  the  events 
which  followed  the  revolution  of  Sept.  4,  1870.  He  has 
written  an  episode  of  the  Revolution  uf  IS^S,  Hintnnf  of 
the  E.rcnifive  Commisslou,  Histon/  of  the  Revohitioii  nf  IS^S. 
D.  at  Paris,  France,  Xov.  1,  1S~S.         Felix  Aucaigxe. 

Gar'nishment  [Fr.  (/amir,  to  "  warn  "  or  "  furnish  ' '], 
a  process  of  attachment  by  which  a  creditor  obtains  tho 
security  of  property  belonging  to  his  debtor  which  is  in 
the  possession  of  third  persons.  It  consists  in  a  icnmimj 
or  notification  given  to  the  person  holding  the  property, 
who  is  called  a  f/nrnis^iee,  commanding  him  not  to  make 
payment  or  delivery  to  the  debtor,  but  to  be  in  readiness  to 
answer  the  plaintiff's  claim  by  retaining  the  property  in 
his  own  hands.  Whenever  a  debtor  against  whom  an  ac- 
tion is  instituted  has  liimself  a  claim  against  a  debtor  of 
his  own,  the  latter  may  be  made  a  garnishee.  The  system 
of  garnishment  in  England  grew  out  of  the  custom  of 
foreign  attachment,  which  has  cxisteil  from  time  imme- 
morial in  London,  Bristol,  and  a  few  of  the  larger  cities, 
and  which  permits  the  enforcement  of  a  plaintiff's  demand 
against  debts  due  the  defendant  from  third  ]iersons.  (See 
Foreign  Attachment.)  But  garnishment,  as  established 
in  1854  and  at  present  in  use,  has  a  considerably  less  ex- 
tensive scope  of  application  than  foreign  attachment,  since 
it  only  permits  the  seizure  of  a  debtor's  property  or  choses 
in  action  after  the  recovery  of  juilgmeut  against  him,  in- 
stead of  at  the  time  when  suit  is  brought.  In  tho  U.  S.  a 
different  rule  is  generally  maintained,  and  the  process  of 
garnishment  is  therefore  made  more  completely  remedial, 
and  can  be  adopted  with  much  greater  advantage  by  a 
creditor.  The  neeessity  of  delay  until  judgment  is  ob- 
tained gives  a  defendant  an  opportunity  to  enforce  pay- 
ment against  his  debtors,  or  to  effect  a  compromise  with 
them;  and  if  he  adopt  this  course,  the  judgment  creditor 
mav  be  left  entirely  remediless. 

The  effect  of  garnishment  is  to  place  the  garnishee  in  a 
position  resembling  that  of  a  trustee.  On  this  account  it 
is  known  in  some  of  tho  States,  especially  in  New  England, 
as  the  *'  trustee  ])roccss."  If.  after  notice  of  attachment 
has  been  served  upon  the  garnishee,  suit  is  brought  against 
him  by  his  own  creditor.  A,  for  whose  debt  to  the  gar- 
nisher,  B,  the  attachment  has  been  made,  the  pendency 
of  the  attachment  is  sufficient  to  effect  a  stay  of  proceed- 
ings; and  if  judgment  should  be  rendered  against  A  in 
the  action  instituted  against  him  by  B.  and  exccuti(m 
should  be  levied  against  the  money  or  effects  in  the  hands 
of  the  garnishee,  the  latter  would  be  relieved  from  all  obli- 
gation towards  A,  and  might  plead  the  execution  in  bar  of 
any  subsequent  action  by  that  person  against  him.  As  a 
general  i-ule,  any  person  is  capable  of  being  made  gar- 
nishee, not  excepting  corporations  and  persons  acting  in  a 
representative  capacity  as  executors  and  administrators. 
A  non-resident  person  cannot  be  made  garnishee  unless  he 
has  property  of  the  defendant  in  the  State  or  is  bound  to 


pay  him  money  within  the  State.  But  an  officer  of  the  law, 
as  a  clerk  or  receiver,  or  a  trustee  holding  funds  as  agent  of 
a  court,  a  financial  agent  of  the  government,  a  sheritt  hold- 
ing funds  in  an  official  capacity,  or  an  assignee  in  bank- 
ruptcy, cannot  be  made  garnishees.  The  same  is  true  of 
an  agent,  unless  he  has  an  independent  control  of  the 
goods,  since  his  possession  is  the  possession  of  his  princi- 
pal. Provision  is  generally  made  for  tho  examination 
of  a  garnishee  under  oath  in  relation  to  the  nature  and 
amount  of  his  ind(*btedness,  and  he  may  make  any  defence 
against  the  attaching  creditor  which  might  be  made  against 
the  person  to  whom  the  debt  was  primarily  due  or  to  whom 
the  property  was  to  be  rendered.  If  the  garnishee  have 
any  lien  upon  the  articles  in  his  possession,  he  is  entitled 
to  have  it  satisfied.  The  process  of  garnishment  is  virtual- 
ly a  secondary  suit  against  some  third  person  by  a  suing 
creditor,  who  claims  the  rights  of  the  defendant  against 
whom  his  primarj'  action  is  brought.  (See  Attachment.) 
Geouge  Chase.     Kevised  bv  T.  W.  Dwioht. 

Garouue,  a  river  of  France,  rises  in  the  Pyrenees, 
within  the  Spanish  frontier,  at  the  foot  of  Mont  Maledetta, 
becomes  navigable  at  Cazeres,  is  at  Toulouse  connected 
with  the  Mediterranean  by  a  canal,  joins  at  Blaze  the 
Dordogne,  and  assumes  the  name  of  Gironde,  entering  the 
Atlantic  through  an  estuary  50  miles  long.  It  often  over- 
flows, and  sometimes  changes  its  bed,  which  makes  its 
navigation  difficult. 

Gar'rardj  a  beautiful  and  fertile  county  of  E.  Central 
Kentucky.  Area,  250  square  miles.  The  surface  is  undu- 
lating. The  soil  is  based  upon  limestone.  Cattle,  grain, 
tobacco,  and  wool  are  the  chief  products.  It  is  traversed 
by  a  branch  of  the  Louisville  and  Nashville  R.  R,  Cap. 
Lancaster.     Pop.  10,376. 

Garrard  (Col.  James),  b.  in  Stafford  co.,  Va..  Jan.  14, 
1749;  served  in  the  Revolutionary  war  and  in  the  Virginia 
legislature,  where  he  was  an  efiicient  friend  of  religious 
freedom.  Ho  removed  early  to  Kentucky,  and  in  1782 
settled  in  Bourbon  co.,  near  Paris.  He  became  one  of  the 
most  prominent  citizens  of  Kentucky,  of  which  he  was 
governor  1796-1804.  D.  at  Mount  Lebanon,  Bourbon  co., 
Ky.,  Jan.  19.  1822.— His  sons.  Gen.  James  and  Col.  The- 
OPHILUS  T.  Garratid,  were  distinguished  citizens  of  Ky. 

Garrard  (Kenner),  b.  in  Kentucky  in  182S;  graduated 
at  the  U.  S.  Military  Academy  July,  18Jl,  and  entered  tho 
army  as  brevet  second  lieutenant  of  artillery;  transferred 
to  the  1st  Dragoons  in  1852,  and  received  his  full  commis- 
sion as  second  lieutenant  Oct.,  1853;  promoted  first  lieu- 
tenant of  cavalry  1855;  cai)tain  ISOl  ;  and  major  1863. 
Served  principally  in  garrison  and  on  frontier  duty  1851- 
61,  being  captured  at  San  Antonio,  Tex.,  Apr.,  1861,  and 
not  exchanged  as  prisoner  of  war  until  Aug.,  1862,  serving 
in  the  mean  time  in  commissary  department  and  as  instruc- 
tor and  commandant  of  cadets  at  West  Point.  In  Sept., 
1862,  he  was  appointed  colonel  146th  New  York  Volunteers, 
and  was  engaged  in  the  battles  of  Fredericksburg,  Chancel- 
lorsville,  and  Gettysburg.  Appointed  brigadier-general  of 
volunteers  July,  1863,  he  served  with  the  Army  of  the  Po- 
tomac till  December,  when  he  was  placed  in  charge  of  the 
cavalry  bureau  at  Washington.  In  Feb.,  1864,  he  com- 
manded a  cavalry  division  in  the  Army  of  the  Cumberland, 
was  engaged  in  the  various  engagements  about  Chatta- 
nooga and  in  Georgia  during  the  Atlanta  campaign,  pursuit 
of  Confederate  army  to  Dalton,  and  with  his  command  in 
the  16th  army  corps  at  the  battle  of  Nashville,  Tenn.,  Dec, 
1864.  In  the  operations  against  Mobile,  1865,  he  led  tho 
party  which  stormed  and  captured  Blakely.  In  Aug.,  ls65, 
he  was  mustered  out  of  the  volunteer  service.  For  gallant 
services  in  the  field  during  the  war  he  was  brevetted  colonel, 
brigadier-general,  and  major-general  U.  S.  A.  Resigned 
1866.    D.  at  Cincinnati,  0.,  May  15,  1879.    G.  C.  Simmons. 

Gar'rett,  the  westernmost  county  of  Maryland,  formed 
in  1872,  bounded  X.  by  Pennsylvania,  and  W.  and  S.  by 
West  Virginia.  It  is  mountainous,  has  extensive  forests, 
with  fine  pasture-lands,  and  abundant  iron  ore.  soft  coal, 
fire-clay,  and  hydraulic  limestone.  It  is  traversed  by  the 
Baltimore  and  Ohio  K.  K.  and  by  the  watrrshed  between 
the  Potomac  and  the  Ohio  river-vallcys.     Cap.  Oakland. 

Garrett,  tp.  of  Douglas  co.,  111.     Pop.  1599. 

Garrett  (John  W.),  b.  in  Baltimore  July  31, 1820  ;  edu- 
cated at  Lafayette  College,  Pa. ;  was  for  some  years  engaged 
in  commercial  business  in  Baltimore:  was  one  of  the  capi- 
talists who  carried  to  completion  the  Baltimore  and  Ohio 
R.  R.;  became  in  1857  one  of  its  directors,  and  in  185S  its 
president. 

Garrett  (Lewis),  a  minister  of  the  Methodist  Episcopal 
Church,  South,  b.  in  Pennsvlvania  Apr.  24,  1772;  d.  in  Mis- 
sissippi Apr.  28,  1R57.  lie  entered  the  Western  Conference 
in  Kentucky  in  1794,  and  performed  herculean  labors  in 
that  State,  Tennessee,  Virginia,  North  Carolina,  and  Mis- 
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Bissippi.     He  has  left  a  little  volume  of  Sketches  of  bis  life 
and  timt  3.  T.  0.  Summkrs. 

Garrett  (Thomas),  a  Quaker  abolitionist,  b.  at  Darby. 
Pa.,  Au:^.  -M,  17s;; ;  bccarue  a  culler  and  scythe-maker,  and 
acquired  wealth.  In  1S07  the  kidnapping  of  a  servant  from 
his  father's  family  made  him  a  strong  and  active  aboli- 
tionist. In  1S20  he  removed  to  Wilmington,  Del.,  and  be- 
came an  iron-merchant,  and  after  ISoU  lost  all  his  estate  as 
damages  for  freoiug'slavcs,  but  again  acquired  a  compe- 
tence.    D.  at  Wilmington,  Del.,  Jan.  23,  1^71. 

Gar'rettson  (Freeborn),  a  noted  preacher,  was  b.  in 
Maryland  Aug.  15,  17j2;  joined  the  Methodist  mini.^try  in 
1775;  was  a  chief  founder  of  his  denomination  in  Xova  Sco- 
tia, in  New  York,  and  in  Western  Xew  England.  He  took 
a  prominent  part  in  the  organization  of  the  Methodist  Epis- 
copal Church  :it  Baltimore  in  17S1.    D.  Sept.  2G,  1822. 

Gar'rettsvillc,  post-v.  of  Portage  co.,^  0.,  on  the  At- 
lantic and  Great  Western  R.  R..  Mahoning  division,  ^^7 
miles  S.  E.  of  Cleveland.  It  has  a  national  bank,  a  sav- 
ings and  loan  bank,  a  newspajter,  a  literary  society  library. 
machine-shops  and  manufactories,  .3  churches,  2  hotels,  and 
a  number  of  stores.  Principal  business,  farming  and  dairy- 
ing.    Pop,  CJS.         Cn.vRLKs  B.  Weud,  Ed.  "  JontNAL." 

Gar'rick  (Dwid).  an   English  actor,  b.   at   Hereford 
Fob.  20,  171ij.     He  was  of  French  extraction.     Ilis  grand- 
father, bearing  the  name  of  Garrique,  a  French  Protestant, 
came  to  England  on  the  revocation  of  the  Edict  of  Nantes. 
His  father  was  a  captain  in  the  English  army  ;  his  mother 
was  the  daughter  of  a  vicar  of  Lichfield  cathedral.     The 
lad*3   cducatioD   seems   not   to   have   been    systematic   or 
thorough.     Ho  attended  the  grammar  school  at  Lichfield, 
but  at  the  ago  of  twelve  or  thirteen  his  studies  were  inter- 
rupted by  a  visit  to  an  undo  in  Lisbon.      Subsequently, 
when  eighteen  years  old,  he  became  one  of  the  pupils  in  Dr. 
Samuel  Johnson's  academy.  His  passion  for  the  stage  early 
showed  itself  in  remarkable  gifts  for  mimicry  and  recitation, 
and  in  a  desire  to  frequent  theatres.    When  but  eleven  years 
old  he  performed  Sergeant  Kite  in  the lit^n^ru'tthuf  OjH'^er  be- 
fore a  select  company,  being  even  then  a  juvenile  manager. 
In  17;i5  ho  went  to  London  with  Dr.  Johnson,  proposing 
to  study  law,  but  gave  it  up,  lacking  the  means  of  support. 
A  short  e.\pericnce  as  a  wiuc-merehant  in  partnership  with 
his  brother  Peter  satisfied  him  that  trade  was  not  his  calling, 
and  ho  adopted  the  theatrical  profession,  making  his  first 
appearance  at  Ipswich,  under  the  assumed  name  of  Lyddal, 
in  the  tragedy  of  Oroonoko.   The  effort  was  applauded,  but 
not  as  rapturously  as  his  subsequent  appearance  in  comedy. 
On  tho  strength  of  his  provincial  reput.ation  he  resolved  to 
try  his  fortune  in  Loudon,  and,  finding  tho  jtopular  theatres 
closed  to  him,  mado  his  first  appearance  on  Oct.  19,  1741, 
at  the  obscure  theatre  in  Goodman's  Fields,  the  play  chosen 
being  liirhnnl  ill.     The  success  was  wouderful.     In  a  few 
weeks  the  house  was  crowded,  people  deserting  Drury  Lane 
and  Covcnt  Garden  to  see  the  man  who  so  attractively  in- 
troduced a  natural  school  of  acting  in  place  of  tho  arti- 
ficial tradition  of  the  English  stage.     At  tho  clo.^o  of  tho 
season  of  17  12  he  played  three  nights  at  Drury  Lane,  and 
made  an  engagement  there  on  a  salary  of  £5U0  a  year, 
Dublin   was  the  next  sccno  of  his  triumphs.     There,   in 
1715,  ho  joined  Mr.  Sheridan  in  tho  management  of  the 
Kuyal  Theatre.     Two  years  later   he  opened  the  Covent 
Garden  Theatre,  London,  on  which  occasion  he  spoko  the 
prologue  written  for  him  by  Dr.  Johnson,  who  recognized, 
as  did  all  the  judges,  his  distinguished  talent.     In  .Tune, 
1719,  Mr.  Garrick  married  tho  Viennese  dancer,  Eva  Maria 
VioU'tta,  an  amiable  anti  accomplished  woman,  who  h;ul 
graced  the  boards  of  Drury  Lane.     She   brought    him    a 
moderate  fortune,   and  was  to  him  a  faithful    wife.      At 
this  timo  (Jarrick  was  tho  greatest  figure  on  the  English 
stage.     Tho  public  opinion   of  tho   Continent,   which    ho 
visited  in  170.'1,  ratified  the  judgment  of  his  countrymen. 
His  return  was  welcomed  with  enthusiasm,  the  king  him- 
self bidding  him  play  in  Mmh  Ado  uhnut  Xothnnj.     Tho 
Shak<pearo  Jubilee  at  Stratford-on-Avon,  which  continuetl 
three    days    and    was    represmteil    ninety-two    pueces.'^ive 
times  at  Drury  Lane,  was  arranged  by  him  in  I7t>'.t.      Four 
years  after  this  tho  death  rif  his  partner,  i\Ir.  Lucy,  throw 
on  hira  tho  whole  management  ot  tho  theatre;  his  health 
failed  ;  ho  played  less  and  less  frequently,  and  in  177('>.  after 
acting  through  his  favoriln  ehara''ters — the  Inst  performance 
beinir  for  the  benefit  of  tho  Decayed  Actors'  Fun'l.t'slabJishcd 
by  himself — ho  retired  from  the  stage.    His  elegant  villa  at 
liampton  was  tho  resort  of  men  of  tasto  and  letters,  wits, 
and  dignitaries  of  Church  and  State;   good  people  loved 
him,  brilliant  people   admired:    his   vivacity,  versatility, 
and  kindness  of  heart  gained  him  many  friends.     But  his 
broken  health  was  not  restored  by  rest.     An  <dd  discai'o 
tormrnteil  him  continually.    Finally,  a  sudden  attack  pros- 
trated him  :  he  was  taken  to  his  house    in   tho  Adclphi, 
London,  and  there  d.,  Jan.  20,  177U.     On  Pub.  1  he  was 


buried  with  great  pomp  in  Westminster  Abbey,  beneath 
the  monument  to  Shakspeare.  Garrick  was  a  man  of  varied 
talents  ;  as  an  actor  he  excelled  in  the  most  opposite  styles, 
in  high  tragedy  and  in  broad  farce  ;  he  was  iu  his  profession 
an  au'.horloo  ;  he  wrote  versos,  prologues,  epilogues,  farces, 
and  adapted  nmny  jilays  for  the  stage.  Though  self-con- 
scious and  vain,  he  was  popular  for  his  friendly,  generous, 
and  charitable  qualities,  and  respected  for  his  solid  virtues. 
In  person  ho  was  of  middle  height,  slight  of  figure,  ani- 
mated iu  countenance,  quick  and  expressive  in  action, 
effective  though  not  imjiosing  in  presence.  His  voice  was 
musical,  and  his  sensitive  temperament  made  amends  tor 
the  absence  of  great  physical  atlvantages.  Pope  said  of 
him  :  "  He  never  had  his  equal  as  an  actor,  and  never 
will."  Mrs.  (Jarrick  survived  her  husband  many  years.  She 
was  ninety-eight  years  old  when  she  d.,  in  full  ])ossession 
of  her  faculties,  on  Oct.  16,  ]fi22.      0.  B.  Frothingiiam. 

(iiir'rison  (William  Lloyd),  the  pioneer  and  loader 
of  the  modern  anti-slavery  movement  in  the  U.  S.,  b.  in 
Newburyport.  Mass.,  Dee.  12.  l.'SO-t;  served  an  ajqirentice- 
ship  to  tho  printing  business  in  the  office  of  the  Herald 
in  his  native  place,  and  while  doing  so  wrote  extensively 
for  that  and  other  journals,  mainly  upon  political  topics, 
carefully  ]treserving  his  incognito.  A  series  of  articles 
which  ho  contributed  to  the  Salem  Gazette  evinee<l  such 
power  that  they  were  attributed  by  Robert  Walsh  to  no 
less  a  person.age  than  Timothy  Pickering.  Such  was  his 
ability  that  the  proprietor  of  the  HeraUi  left  him  for  some 
time,  when  he  was  but  nineteen  years  of  age,  in  full  charge 
of  his  pa])er  and  business.  Having  ended  his  apprentice- 
ship in  1S25,  he  soon  afterwards  assumed  the  editorsliip 
of  tho  Free  Prens.  a  new  paper,  in  his  native  place.  The 
paper  not  proving  a  success,  he  became,  in  ls27,  editor  of 
the  Natinnnl  Pln'hnithropht,  published  in  Boston,  and  de- 
voted to  tho  cause  of  temperance.  In  1S28.  at  the  earnest 
invitation  of  citizens  of  Bennington,  Vt.,  he  went  to  that 
place  to  edit  a  new  paper,  the  Journal  of  the  Times.  It 
was  mainly  devoted  to  the  support  of  John  Quincy  Adams 
for  the  Presidency,  but  Mr.  (Jarrison  took  occasion  therein 
boldly  to  declare  his  hostility  to  slavery,  war.  and  intem- 
perance. His  anti-slavery  utterances  attracted  the  atten- 
tion of  Benjamin  Lundy,  a  (Quaker,  who  was  engaged  in 
the  publication  of  the  (t<uiit»  nf  UnherHal  E/iiouripalion  in 
Baltimore,  ami  who  went  to  Bennington  to  indueo  him  to 
join  him  in  the  editorship  of  that  paper.  The  Journal 
of  the  Tinits  not  having  ]iroved  successful,  Jlr.  Garrison 
yieblcd  to  the  Quaker's  ])ersuasions.  and  went  to  Baltimore 
in  the  fall  of  1S21),  In  the  very  first  number  of  the  Genius 
of'  Cniveriiftl  Eiiianeipntiun  which  appeared  under  his  and 
Mr.  Lundy's  joint  editorship  was  developed  a  radical  dif- 
ference in  their  opinions,  >Ir.  Lundy  advocating  gradual 
and  Mr.  Garrison  immediate  emaneipatiun  as  tho  inalien- 
able right  of  tho  slave  and  the  duty  of  the  master.  Sub- 
sequently another  difference  appeared,  Mr.  Lundy  favoring 
and  Mr.  Garrison  opposing  the  scheme  fur  colonizing  the 
slaves  as  a  condition  of  emancipation.  They  were  one, 
however,  in  a  common  hatred  of  slavery,  and  as  each  ap- 
pended his  own  initials  to  whatever  he  wrote  in  the  pajier. 
the  partnershi])  was  agreeable  to  both  parties.  In  May, 
18;i0,  Mr.  (xarrisou  was  convicted,  by  a  c<uirt  and  jury  of 
slaveholders,  of  a  libel  upon  Caj)!.  Francis  Todd.  The 
libel  consisted  in  denouncing  Cajit.  Todd  as  guilty  of  "do- 
mestic piracy  "  in  conveying  a  cargo  of  slaves  from  Balti- 
more to  New  Orleans.  For  this  he  was  sentenced  to  |»ay 
a  fine  of  $50  and  costs  of  court.  Being  unable  to  pay  this 
muney,  he  was  committed  to  jail.  His  imprisonment  awa- 
kened much  sympathy  in  the  Northern  Stute?^.  which  found 
utterance  through  the  ]>ress.  His  writings  while  in  prison, 
cs|»ecially  several  sonnets  which  he  irfscribed  with  a  pencil 
on  tho  wall  of  his  cell,  were  widely  copied  and  admired  as 
expressions  of  tho  true  sjiirit  of  liberty.  At  the  end.  of 
seven  wet-ks  he  was  set  at  liberty,  his  fine  being  paid  by 
Mr.  Arthur  Tappan,  a  merchant  of  New  York.  Henry  Clay 
had  ma<le  arrangements  to  dn  what  Mr.  Tiijipan  tlid.  but 
was  too  late.  Ho  now  turned  his  stej.s  toward  the  Northern 
States,  delivering  lectures  in  Philadelphia.  New  York.  New 
Haven.  Hartford,  and  Iiostt»n.  in  which  he  depieli-d  the 
sinfulness  and  the  cruelties  of  slavery,  and  sought  to  enlist 
the  people  in  the  work  of  iiromoling  emancijuilion.  He 
insisted  that  every  slave  ha«l  a  rij;hl  to  immediate  emanci- 
pation without  exj)atriatiun.  and  that  it  was  a  sin  to  hoM 
him  in  bondage  for  a  sinirh-  instant.  Oihers  had  dcnoun.-cd 
slavery  as  an  evil,  but  .Mr.  Garrison  was  the  first  to  declare 
it  a  sin.  and  donumd  its  intmediate  abolition  in  (he  name 
of  Goil  and  of  lunnanity.  He  thus  became  tho  leader  of 
an  anti-slavery  movement  foumled  upon  the  principle  of 
imnuMliale  in  dislinotioti  fntin  gradual  emancipation.  He 
made  special  efiurts  to  enlist  the  sympathy  and  co-op'TU- 
tion  of  the  elerjcy  and  tho  churches  of  different  denomina- 
tions, but  without  much  success,  slavery  being  powerful 
both  iu  Cburoh  and  Stiito,  and  tho  popular  coutompt  for 
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the  negro  such  that  it  was  not  easy  to  excite  sympathy  in 
his  behalf.  On  Jan.  1.  ISIil.  he  commenced,  in  partnership 
with  Isaac  Knapp,  the  publication,  in  Boston,  ol  Jhe  Libe- 
ralor  a  weekly  journal,  the  motto  of  which  was,  "My 
country  is  the  "worlil— my  countrymen  are  all  mankind. 
The  voice  of  this  paper  was  soon  "heard  around  the 
world-"  the  Xorth  was  deeply  moved,  while  the  South 
was  filled  with  excitement  and  alarm.  The  dead  calm 
that  had  followed  the  enactment  of  the  "  Missouri  Compro- 
mise "  of  1820  was  completely  broken  up,  and  the  discus- 
sion of  slavery  in  .ill  its  relations  to  civil  and  religious 
institutions,  went  on  with  constantly  augmenting  force,  in 
spite  of  every  eflbrt  to  arrest  it,  from  that  time  until  the 
w.ar  of  1861-^65.  Tlie  Liherittnr  was  kept  alive  only  by 
great  economy,  diligence,  and  self-sacrifice  on  the  part 
of  its  editor  and    its   publisher. 


For  a  long  time  they 
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set  the  types  mainly  with  their  own   hands,   while  their 
small  and  obscure  office  was  their  only  home,  and  they 
subsisted  on  the  humblest  fare.      A  Southern  magistrate 
havino-  begged  the  interposition  of  the   mayor   of  Bos- 
ton to"  suppress  the  "incendiary"   sheet,  that  officer,  the 
distinguished  Harrison  Gray  Otis,  wrote  in  reply  that  his 
agents' had  "ferreted  out  the  paper  audits  editor,  whose 
office  was  an  obscure  hole,  his  only  visible  auxiliary  a 
necro  boy,  his  supporters  a  very  few  insignificant  persons 
of°all  colors."     In   Dec,  IS,',!,  the  legisl.atiiro  of  Georgia 
offered  a  reward  of  $5000  to  any  person  who  should  .arrest, 
bring  to  trial,  and  prosecute  to  conviction,  under  the  laws 
of  that  State,  the  editor  or  the  publisher.    On  Jan.  1,  1832, 
under  Mr.  Garrison's  direct  inspiration,  was  organized  the 
New  England  Anti-Slavery  Society,  the  first  association 
ever  formed  in  this  country  on  the  principle  of  immediate 
emancipation.      He  soon  afterw.ards  published  his  work, 
T/iouf/hls  on  Afriian  Ciiloni'znlioii,  in  which  he  contended 
that  the  colonization  scheme  was  an  .ally  of  slavery.     He 
soon  afterwards  went  to  England  as  .an  agent  of  the  New 
England  Anti-Slavery  Society,  and  was  warmly  received 
by  Willjcrforce,  Clarkson,  Brougham,  and  the  great  body 
of  English  abolitionists,  who  were  then  on  the  eve  of  their 
great  triumph  over  slavery  in  the  West  Indies.     The  act 
of  cm.ancipation  was  passed  by  the  Parliament  while  ho 
was  there,  in  conseriuence  of  which  he  was  able  to  per- 
su.ade  Mr.  George  Thompson,  who  had  taken  a  very  prom- 
inent part  in  the  struggle,  to  come  over  to  the  U.  S.  and 
lend  his  aid  to  the  cause  here.     In  Dec,  IS.S?,,  the  Ameri- 
can Anti-Slavery  Society  was  organized  in  Philadelphia. 
The  Declanation"  of  Sentiments  issued  by  the  convention 
was  from  Mr.  Garrison's  pen,  and  embodied  the  doctrines 
of  which  he  was  the  recognized  champion.      In  Oct.,lS35, 
-slavery  mob  of  "  gentlemen  of  property  and  stand- 
broke    into   the  anti-slavery   office    in    Boston,  dis- 
,,w--.ng  a  meeting  of  women,  and  seizing  Mr.  Garrison  and 
dragging   him  through  the  streets  with  a  rope  around  his 
body!    His  life  was  saved  with  great  difficulty,  and  only 
by  the  city  authorities  taking  him  to  jail  for  protection. 
He  was  released  the  next  day.  hut  was  compelled  to  go  into 
the  country  for  safety.     In  18.iS  he  took  a  prominent  part 
in  the  organization  of  the  New  England  Non-Resistancc 
Society,  writing  its  Declaration  of  Sentiments.  In  1839-40 
the  abolitionists  were  divided  upon  the  question  of  admit- 
ting women  to  take  part  in  the  proceedings  of  the  anti- 
slavery  societies;  Mr.  G.arrison  warmly  took  the  affirma- 
tive, and  when  the  World's  Anti-Slavery  Convention,  which 
met'  in  London  in  ISiO,  refused  to  admit  the  women  who 
were  sent  as  delegates  from  this  country,  ho   declined  to 
take  a  seat  in  the  body  himself.     About  this  time  there 
was  also  a  division  in  the  anti-slavery  ranks  upon    the 
question  of  forming  an  anti-slavery  political  party.     Mr. 
Garrison  took  thehegativo  of  this  question,  contending 
that  the  measure  was  unnecessary  and  unwise,  and  that  its 
tendency  would    be  to    destroy  the   purity  of    the  anti- 
slavery  movement  and  postpone  its  triumph.     He  subse- 
quently came  to  the  conclusion  that  the  conditions  of  union 
between  the  North  and  South,  as  expressed  in  the  Consti- 
tution, were  in  themselves  immoral,  and  therefore  that  it 
was  wrong  to   take  an  o.ath  to  support  that  instrument. 
Henceforth  he  was  an  open  advocate  of  the  dissolution  of 
the  Union,  which  he  declared  to  be,  in  Scrii>ture  phrase, 
"  aeovcnaat  with  clcath  and  an  agreement  with  hell."     In 
1S4G  he  went  to  England  upon  an  anti-slavery  mission  for 
the  third  time.     In  1843  he  was  ehcsen  president  of  the 
American  Anti-Shavery  Society,  and  held  the  office  until 
the  close  of  the  civil  war  in   186.5,  when,  slavery  having 
been  abolished  and  its  rehabilitation  made  impossible  by 
an   alteration  of  the  U.  S.  Constitution,  he  resigned,  an- 
nouncing that  his  career  as  .an  abolitionist  was  ended,  and 
that  in  his  judgment  the  society  ought  to  be  dissolved.  He 
conlinued  the  publication  of  The  Lihcrulor,  however,  until 
the  close  of  that  year,  and  in  the  last  issue  had  the  satis- 
faction  of  putting  on  record  the  official  proclamation  of 
the  adoption  of  the  amendment  to  the  Constitution  for 


ever  prohibiting  slavery  in  the  U.  S.  His  paper  thus  cov- 
ered the  whole  period  from  the  beginning  of  the  agitation 
for  the  abolition  of  slavery  in  1831  until  the  final  and 
complete  triumph  of  the  cause  in  1865.  Mr.  Garrison 
made  another  visit  to  England  in  1867,  when  he  was  re- 
cognized and  honored  by  the  friends  of  freedom  in  Eng- 
land as  the  great  leader  of  the  anti-slavery  movement  in 
America.  In  1843  appeared  a  volume  of  his  Sonnets  and 
other  Putins,  and  in  1852  a  volume  of  selections  from  his 
writings  and  speeches.  D.  May  24,  ISTil.  Oliveu  Johnson. 
Gar'rot,  a  name  sometimes  given  to  ducks  of  the  genus 
C/anjuhi.  including,  besides  other  birds,  the  H.^rlequin 
Duck  (which  see)  and  the  butBe-head  or  spirit  duck  ( Clan- 
cjula  albeulti)  of  North  America,  rare  in  Europe.  The  lat- 
ter is  very  hard  to  shoot,  and  is  not  highly  prized  as  food. 
(See  also  Goldes-eyk.) 

'  Garro'te  [Sp.,  a  "stick"],  a  form  of  capital  punish- 
ment employed  in  Spain  and  Spanish  America.  A  metallic 
collar  is  put  around  the  neck  of  the  victim,  and  a  screw  at 
the  back  of  the  collar  is  turned  in  such  a  way  that  its  point 
crushes  the  spinal  cord,  causing  instant  death.  Originally 
a  stout  cord  was  tied  about  the  neck,  .and  the  culprit  was 
strangled  by  twisting  the  cord  with  a  stick  {,/arrote).  Rob- 
bery, accompanied  by  choking  of  the  jierson  robbed,  is 
often  called  (farrotittg. 

Gar'side  (William  Briggs),  M.  D.,  b.  at  Harrison, 
Hamilton  co.,  0..  Feb.,  1835;  was  educated  at  Farmer's 
College.  0. :  took  his  medical  degree  at  the  Physio-Medical 
College.  Cincinnati,  1858,  and  New  York  Homceopathio 
College  1868;  is  lecturer  on  physiology  in  the  New  York 
State'school  for  training  nurses,  and  holds  important  posi- 
tions in  the  llomojopathic  Hospital  and  the  MaternitS, 
Brooklj'n.  X.  Y. 

Gar'ter,  Or'der  of  the,  the  most  illustrious  British 
order  of  knighthood,  founded,  according  to  Selden,  who 
follows  Froissart.  on  Apr.  23,  1344,  by  King  Edward  III.; 
but  the  exact  date  is  much  disjiuted,  some  even  tracing  it 
back  to  1192.  when  on  St.  George's  Day,  Richard  I.  made 
twenty-six  of  his  best  knights  wear  a  thong  of  blue  leather 
on  the  leg  in  a  fight  with  the  infidels.  But  the  common 
tradition  fs  that  King  Edward  was  dancing  with  the  countess 
of  Salisbury  at  a  ball,  when  she  let  fall  her  garter,  which 
the  king  at' first  tied  about  his  own  leg,  but  observing  that 
the  act  excited  much  attention,  he  restored  it  to  the  fair 
owner,  exclaiming,  Honi  soil  qni  mnl  i/  pense — "  Evil  be  to 
him  who  evil  thinks  " — words  which  are  still  the  motto  of  the 
order :  and  the  king  said  further,  "  that  shortly  they  should 
see  that  garter  advanced  to  so  high  an  honor  and  renown 
as  to  account  themselves  happy  to  wear  it."  The  orderwas 
founded  in  honor  of  the  Holy  Trinity,  the  Blessed  Virgin, 
St.  Edward  the  Confessor,  and  St.  George,  but  the  latter 
was  its  principal  jiatron.  Ladies  were  admitted  as  late  as 
the  reign  of  Edward  IV.,  since  which  time  no  ladies  but 
the  sovereign  are  received  into  it.  At  present  there  are, 
besides  the  sovereign,  the  prince  of  Wales  and  such  other 
princes  of  the  blood  as  may  be  chosen  ;  twenty-five  regular 
knights  of  the  Garter,  and  extra  knights  are  admitted  by 
special  statute;  vacancies  occurring  in  the  regular  knight- 
hood of  the  Garter  being  filled  from  the  extra  knights,  many 
of  whom  are  foreign  reigning  princes.  In  1874  there  were 
forty-nine  knights,  none  of  a  rank  below  that  of  earl.  In 
lS7.i  the  shah  of  Persia  received  the  Garter.  Anciently,  gen- 
tlemen not  of  the  titled  nobility  were  admitted.  The  bishop 
of  Winchester  is  prelate  of  the  order,  the  bishop  of  Oxford 
is  chancellor,  the  dean  of  Westminster  is  registrar,  and 
there  is  a  king  of  arms  and  an  usher  of  the  black  rod  ;  but 
none  of  these  ofiicials  are  knights  of  the  Garter.  The  dis- 
tinguishing badges  of  the  order  are  the  collar,  badge,  star, 
garter,  George,  and  lesser  George  ;  there  are  also  a  mantle, 
surcoat,  hood,  hat,  and  plume  appropriate  to  the  order; 
and  in  strict  language  the  knights  are  termed  "  knights  of 
the  Golden  Garter,"  or  "knights  of  the  most  noble  order 
of  St.  George  and  the  Garter." 

Gar'ter  Prin'cipal  King  of  Arms,  the  chief  herald 
of  England  and  of  the  order  of  the  Garter.  As  Principal 
king  of  arms  he  is  the  head  of  the  college  of  heralds,  sub- 
jecrto  the  earl  marshal.  As  Garter  king  of  arms  he  is  in- 
dependent of  that  officer.  Ho  takes  precedence  not  only  of 
Bath.  Clarenceux.  and  Norroy  kings  of  arms,  but  of  Lyon 
and  Ulster,  the  heraldic  kings  in  Scotland  and  Ireland. 
According  to  most  authorities,  Henry  V.  first  instituted  this 
office,  but  others  say  that  Henry  VIII.  first  gave  the  title 
to  Guienne  king  of"  arms,  his  first  herald  for  the  French 
possessions.  At  present  (1875)  this  officer  holds  also  the 
position  of  king  of  arms  for  the  order  of  St.  Michael  and 
St.  George. 

Garth  (Sir  Samcel),  M.  D.,  b.at  Bolam.  Durham, Eng- 
land  in  1660;  studied  at  Peterhousc  Cambridge;  took  his 
medical  degree  16H1 ;  removed  to  Loudon  1693;  was  phy- 
1  sician  to  George  I.  and  physician-general  of  toe  army; 
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became  a  Whig  leader;  joined  the  Kit-Cat  Club,  and  was 
knighted  1714;  aud  d.,  a  Uoniiin  Catholic,  at  London  Jan. 
18,  1719.  Chiefly  remombLTcd  for  his  satirical  poem,  Tht 
Di-p(n«nni  (IGOU),  dircctctl  against  the  selfishness  of  the 
apothecaries  who  oppO!-ed  the  gratuitous  distribution  of 
medicines  to  the  poor:  translated  a  part  of  Ovid's  J/crrt- 
mofpfioseg,  and  wrote  Clftremont,  a  poem,  etc.,  and  deliv- 
ered the  llarveian  oration  for  IGUT. 

Gart'land(FRA\cisX.\viEu),  b.  in  Ireland  in  1S05,  came 
to  the  V.  .'^..  and  in  ISjO  was  consecrated  bishop  of  Savan- 
nah (  Roman  Catholic),  the  first  of  the  title.  I>.  at  Savan- 
nali  Supr.  i'll.  1SJ4. 

Gar^'iu,  tp.  of  Anderson  co.,  S.  C.    Pop.  1577. 

(•:irvin,  tp.  of  Pickens  co.,  S.  C.     Pop.  147S. 

Iwu'ry  (Gkouor),  a  venerated  Methodist  divine,  was  b. 
at  -Middlolicld,  N.  Y.,  Dec.  8,  17U;i;  joined  the  Methodist 
ministry  in  1SU1»;  occupied  important  churches  in  AVestcrn 
New  York;  was  six  times  sent  as  delegate  to  the  General 
Conference;  appointed  superintendent  of  the  Oregon  niis- 
Bion  in  1S44.  i).  Mar.  25,  1S55.  lie  was  distinguished  by 
his  wisdom  in  c<»uncil  aud  the  purity  of  his  character. 

GaSf  a  word  invented  by  Van  Helmont.  and  thus  de- 
fined by  liim:  ttas  est  spiritus  non  coagulabulis  qualis  e 
permentante  vino;  itcmquo  ruber  ille.  qui  chrysulci  [aqua 
regia]  operante  eructatur,  etc.  (See  J.  IJ.  van  IIelmont, 
Openi,  Fraucofiirti,  1GS2,  crplicatio,  after  ]ireface,  and, 
very  fully,  ciiapters  Prnytfmnaoma  Meteori  and  Gas  Aquie.) 

Gas*  Acording  to  the  usual  definition,  n  gaa  ta  a  per- 
maiifntfi/  chtHtir  fluid — permanently  elastic,  that  is,  under 
the  visual  atmospheric  conditions,  and  thus  distinguished 
from  a  vipor,  which  is  the  ar'rif'irm  condition  of  a  substance 
Dormally  existing  in  the  litpiid  or  solid  state.  By  a.  fluid 
in  this  definition  is  designated  a  condition  of  matter  in 
which  the  particles  have  great  freedom  of  motion — a  con- 
dition common  both  to  gases  and  liquids.  By  ehmtic  is 
meant  a  condition  in  which  the  material  jiurticles  are  in  a 
state  of  tension,  and  in  consequence  of  this  tension  exert 
pressure  against  every  surfa-e  with  which  the  body  comes 
in  contact.  By  virtue  of  its  inherent  elasticity  a  gas  tends 
to  expiind  indefinitely;  and  this  tendency  can  only  be  re- 
strained by  enclosing  it  in  some  containing  vessel  whoso 
furm  the  aeriform  mass  assumes.  By  virtue  of  its  fluid 
condition  a  gas  transmits  the  pressure  it  exerts  equally  in 
all  directions,  and  when  at  rest  and  under  uniform  con- 
ditions throughout  its  whole  extent,  a  mass  of  gas  presses 
against  different  surfaces  with  forces  which  are  proportional 
to  the  area  of  those  surfaces,  anci  independent  of  their  form 
or  position.  A  liquid  also,  when  rendered  elastic  by  stress 
of  any  kind,  trnnsmits  pressure  equally  in  all  directions, 
but  this  elasticity  is  di.-pendent  on  the  external  force;  it  is 
not  inherent  in  the  liquid;  and  a  liquid  mass  comes  to  rest 
in  an  open  vessel,  forming  a  definite  surface  of  its  own. 
The  tension  of  an  ai-ril'orni  mass  is  measured  by  the  pres- 
sure which  this  tension  produces  on  the  unit  of  area,  and 
which  may  be  estimated  as  so  many  pounds  on  a  squaro 
inch,  or  so  man\'  grammes  on  a  square  ccntimiitre,  accord- 
ing as  we  use  the  Knglish  or  the  metric  system  of  measures 
and  weights.  It  may  also  be  measured  by  the  height  at 
which  it  sustains  a  column  of  mercury  in  the  tube  of  a 
barometer:  ami  since,  according  to  the  laws  of  mechanics, 
this  height  is  directly  proportional  to  the  jiressure,  so  dis- 
similar a  value  as  the  height  of  a  mercury  column  becomes 
ft  legitimate  measure  of  the  tension  of  a  gas.  Wo  speak, 
therefore,  of  the  tension  of  a  gas  as  so  many  inches  or  so 
many  eentinieires  of  mercury,  and  in  inathcnialical  ex- 
pres-'ions  we  reprcsjnt  the  lensinn  of  a  ga-^  by  IF,  which 
stands  for  a  certain  number  of  inches  or  centiniL'tres,  the 
height  of  the  mereury  column  which  the  tension  supports. 
The  normal  tension  of  the  ainuisphere  at  the  level  of  the 
sea  supports  u  eolunin  of  mercury  ;{0  inches  (or  about  75 
cenlimr-tros)  high,  but,  us  is  well  known,  the  tension  lessons 
as  we  rise  in  the  iilmospliere,  and  at  the  siime  place  it  varies, 
within  Homo what  narrow  limits,  with  meteorological  changes. 
A  tension  of  'Mi  inches  in  the  English  and  of  7(>  centimetres 
in  the  metric  system  is  called  o»ir  ittuuiHphrrf,  and  high  ten- 
sions are  usuiilly  estimated  in  nttii'tHphrrfH.  The  Knglisih 
stanrlard  temperature  is  (12'^  F.,  and  the  tension  mcnsurcd 
by  a  mercury  column  .'tO  tneh<-s  high  at  this  temperature 
corresponds  to  a  pressure  of  II  ,^',^,1  jiounds  on  a  square  inch. 
The  Frcneh  standard  tompcralurc  is  (hat  of  melting  ice,  or 
0**  C,  and  a  nn-rcury  column  at  this  temperature  '^^  centi- 
metres high  corresponds  to  a  pn>Hsure  o!  l((;i;i,li  grammes 
of  a  squiiro  centim?tre.  Ueinembering  also  that  'M)  inehes 
equal  7f>.2  centimiyireH  (very  nearly),  it  is  easy,  by  means 
of  these  standard  values,  to  compare  the  various  moa«uroB 
of  tension. 

The  common  mercurial  barometer  is  simply  a  glass *tubo 

open  at  one  end,  wbirh,  having  been   filled  with  mercury 

and  the  open  end  temporarily  closed,  has  been  inverted  and 

the  aperture  opened  under  a  basin  uf  moroury.   Tho  column 
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of  mercury  falls  in  tho  tube  until  it  balances  the  tension  of 
the  air,  and  slowly  oscillates  as  this  pressure  varies.  As  in 
filling  the  tube  great  care  is  taken  to  drive  out  all  the  air, 
there  is  no  atmosjihero  above  the  mercury,  and  therefore  no 
pressure  exerted  upon  the  upper  surface  of  the  column.  If, 
however,  we  introduce  a  small  amount  of  gas  or  vajior  into 
such  a  tube,  a  pressure  will  bo  at  once  exerted  upon  tho 
upper  surface  which  will  depress  tho  mercury  column,  and 
the  vertical  height  through  which  the  column  is  depressed 
is  obviously  the  measure  of  the  tension  of  the  confined  aeri- 
form body.  The  value  is  easily  ascertained  by  comparing 
the  (lepressed  column  with  a  perfect  barometer  at  its  side; 
ancl  this  method  of  measuring  tensions  is  capable  of  very 
wide  application,  but  is  necessarily  limited  to  eases  in 
which  the  tension  is  less  than  one  atmosjihere.  The  ba- 
rometer itself,  although  exceedingly  valuable  for  observing 
tho  var\'ing  tensions  of  our  atmosphere,  is  not,  on  account 
of  its  size  and  shape,  a  convenient  instrument  for  measur- 
ing tho  tension  of  a  confined  and  limited  volume  of  gas. 
Moreover,  although  theoretically  wc  might  have  a  barom- 
eter of  any  length,  yet  the  difiiculties  connected  with  filling 
tho  tube  increase  so  rapidly  with  the  length  that  we  are 
practically  limiteil  to  something  less  than  one  metre,  and 
therefore  the  ordinary  forms  of  the  instrument  could  not, 
in  any  case,  be  used  if  the  tension  were  much  greater  than 
one  atmosphere.  We  can,  however,  use  a  mercury  column 
for  measuring  tension  up  to  several  atmospheres  by  so  ar- 
ranging the  apparatus  that  the  pressure  of  the  confined  gas 
acting  on  the  surface  of  the  mercury  shall  force  the  liquid 
up  a  vertical  glass  tube  open  at  the  top,  so  that  the  column 
shall  be  lifted  against  the  pressure  of  tho  atmosphere.  Kvi- 
dently,  under  such  circumstances  the  height  of  the  column 
measures  the  difference  between  the  tension  of  the  gas  and 
the  tension  of  the  air:  and  to  find  tho  value  of  the  first  we 
must  add  to  this  height  the  height  of  the  barometer  at  tho 
time.  Such  an  instrument  is  called  a  manometer,  but,  al- 
though susceptible  of  great  accuracy,  the  mercurial  man- 
ometer is  difiicult  of  application  when  the  tension  exceeds 
two  or  three  atmospheres.  The  manometer  which  is  usually 
used  in  tho  arts  for  measuring  approximately  the  tension 
of  steam  consists  of  a  spiral  flattened  metallic  tube.  The 
pressure  of  the  steam  on  the  interior  of  this  tube  tends  to 
uncoil  tho  sj)iral,  and  the  niitti(»n,  multijilied  by  a  system 
of  levers,  ap])ears  in  the  movement  of  an  index  over  a  dial. 
The  figures  on  the  manometer  usually  used  in  this  country 
indicate  tho  number  of  jxiunils  pressure  ])er  square  inch 
above  the  atmospheric  pressure:  and  a  boiler  is  said  to 
carry  25  jioumls  of  steam,  for  example,  when  the  jiressure 
of  the  steam  on  the  interior  surface  exceeds  that  of  the  air 
on  the  outer  surface  by  25  pounds  pur  square  inch.  A  me- 
tallic barometer  is  made  on  the  same  ])rincii)le;  and  in  an- 
other form  of  metallic  barometer,  called  an  aneroid,  a  tight 
metallic  box,  having  a  corrugated  top.  wliich  rises  and  falls 
with  tho  varying  pressure,  takes  the  place  of  the  spiral  tube. 
(Jases  differ  from  li(puds  in  their  compressibility  even 
more  markedly  than  in  their  elasticity.  Liquids  arc  fre- 
quently called  ilia, nipi-iUHibb:  fluids;  for  even  when  exposed 
to  the  greatest  attainable  ])ressure,  their  volume  alters  so 
slightly  that  the  shrinkage  can  bo  detected  only  by  delicate 
ex|ieriments.  (luses,  on  the  other  hand,  are  very  comprc9- 
gihlc  fliiii/H  ;  and  the  simple  law  which  obtains  between 
the  voluuK!  and  tension  of  a  muss  of  gas  is  the  most  cha- 
racteristic feature  of  tho  aJTii't)rm  state.  When  a  nmss  of 
gas  is  exposed  to  pressure  tho  volume  diminishes  until  the 
increaseil  tension  balances  the  pressure;  and,  if  the  tem- 
perature does  not  change,  we  fimi,  in  g^'ueral,  tliat  the  ten- 
sion is  inversely  pro]nirtional  to  the  volume — the  less  tho 
volume  the  greater  the  tension;  and  on  tho  other  hand, 
when  tho  gas  is  allowed  to  expand,  tho  larger  the  volumo 
the  less  the  tension.  If  we  represent  by  V  and  V  two  dif- 
ferent volumes  of  the  same  mass  of  gas,  and  by  II  and  U' 
tho  corresponding  tensions,  measured  by  columns  of  mer- 
cury, II:  ir  =  V':V.  Hence,  IIV  -  II V";  that  is.  for  every 
mass  of  gas  at  ij.n  invariable  temperature  the  product  of 
the  tension  anrl  the  volume  is  a  constant  quantity.  This 
law  was  discovered  by  the  chemist  Ibiyle  in  Kngland  in 
inti'J.  and  verified  by  the  A\>\'0  iMnrintte  soinewbat  later; 
and  it  is  by  some  called  the  law  of  Miiri«ilte,  and  by  others 
the  law  of  Bnyle.  This  law,  however,  is  to  be  regarded  as 
a  typical  c(tndition  of  aeriform  bodies,  rather  than  a  state 
which  is  ordinarily  realized.  There  is  no  gas  known  which 
at  the  ordinary  temperature  absolutely  (dieys  Mariottc's 
law.  Except  in  the  ease  of  hydrogen,  the  Imsinn  increases 
as  the  \<dume  iliminisbes  less  rajiiilly  than  the  law  requires, 
while  thiit  of  hyirogeu  increases  more  rapiilly.  It  is  Iruo 
that  with  oxygen,  hyilrogen,  nilntgcn,  and  a  few  rilher 
gases  the  deviations  I'roiii  the  law  are  so  snuilt  that  in  al- 
most all  eases  the  din"crences  may  bo  negleotoil  without 
appreciable  error;  but  with  most  gases  the  differences  are 
very  marked,  and  rai>itlly  augment  as  tho  pressure  in- 
oreasos.     Ah  tho  tomporaturo  inorooaos  thoso  diffcronoca 
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lessen  ;  and  there  is  probably  for  every  gas  a  temperature 
at  which  it  exactly  obeys  the  law.  When  this  point  is 
passed,  differences  a<;ain  appear,  but  in  the  opposite  direc- 
tion ;  and  wo  have  in  hydrogen  a  gas  which  at  the  ordinary 
temperature  is  bevoud  the  typical  point. 

With  certain  very  prominent  exceptions  all  gases,  by  the  } 
combiued  action  oi'  pressure  and  cold,  may  bo  condensed 
to  liquids,  and  the  deviations  from  Mariotte's  law  we 
have  just  noticed  are  closely  connected  with  the  transition 
from  the  lighter  to  the  more  dense  state  of  aggregation. 
When  by  pressing  a  piston  into  a  cylinder  we  reduce  the 
volume  of  a  mass  of  sulphurous  oxide  gas,  for  ex.ample, 
we  find  that  the  tension  increases,  but  in  an  ever-lessening 
ratio,  up  to  a  certain  v.alue.  As  soon,  however,  as  this  value 
is  reached,  a  further  reduction  of  volume  causes  no  increase 
of  tension,  but  a  portion  of  the  gas  becomes  a  liquid,  and 
afterwards  the  piston  descends  under  a  constant  pressure 
until  the  whole  ma^s  is  liquefied.  It  then  occupies  only  a 
small  portion  of  its  original  volume,  and  yields  scarcely 
perceptibly  to  any  further  attempts  to  compress  it.  This 
greatest  value  which  the  tension  reaches  is  called  the  max- 
imum tension  oftbe  gas;  and  although  it  varies  with  the 
temperature,  yet  for  a  given  temperature  it  has  a  definite 
value  for  each  gas  that  can  be  liquefied  by  pressure  alone. 
Those  gases,  however,  which  closely  conform  to  Mariotte's 
law  cannot  be  condeuscd  by  pressure  alone ;  and  there  ap- 
))ears  to  be  for  each  gas  a  temperature  which  has  been  called 
the  critical  temperature,  below  which  the  gas  presents  phe- 
nomena similar  to  those  obtained  with  sulphurous  oxide, 
as  just  described,  and  above  which  it  is  in  a  condition  in 
which  its  tension  increases  indefinitely,  however  great  the 
pressure  to  which  it  is  exposed.  If  we  define  a  perfect  gas 
as  one  which  conforms  to  Mariotte's  law,  such  a  gas,  of 
course,  could  not  bo  condensed  to  a  liquid  by  pressure 
alone ;  and,  as  has  been  said,  it  is  prob.ablo  that  every  aeri- 
form body  can  be  brought  into  this  condition  by  heat— at 
least  when  not  chemically  changed  in  the  process.  The 
critical  temperature,  therefore,  must  be  passed  before  the 
body  reaches  the  condition  of  a  perfect  gas ;  and  this  tem- 
perature seems  to  ni.ark  the  transition  from  the  state  of 
vapor  to  the  state  of  gas,  and  points  out  a  more  philosoph- 
ical distinction  between  these  two  phases  of  aeriform  matter 
th.an  the  popular  definitions  imply. 

Another  characteristic  feature  of  gases  appears  in  the 
fact  that  the  same  change  of  temperature  causes  in  all  of 
them  the  same  change  of  tension  or  volume.     When  a  gas 
is  confined,  the  effect  of  heat  is  to  increase  its  tension  : 
when  free  to  expand  under  a  constant  pressure,  the  effect 
is  to  increase  its  volume ;  and,  as  Mariotte's  law  requires, 
these  two  effects  would  be  strictly  proportional  in  every 
perfect  gas.    Since,  under  ordinary  circumstances,  the  gases 
with  which  we  have  to  deal  are  not  perfect,  this  result,  al- 
though very  closely  approached,  is  not  absolutely  realized, 
and  Tn  general  the  effects  of  heat  on  masses  of  different 
gases  are  not  strictly  identical,  the  slight  differences  ob- 
served being  of  the  siime  order  of  magnitude  as  the  devia- 
tions from  Mariotte's  law  above  referred  to,  and  resulting 
doubtless  from  the  same  cause.     Disregarding  these  slight 
differences,  the  effect  of  heat  on  all  aeriform  matter  is  cor- 
rectly represented  in  the  following  illustration  :  Conceive 
of  a"  vessel   of  invariable    size   containing   air    which   at 
the  temperaturo  of  melting  ice  has  a  tension  of  273  milli- 
metres, as  shown  by  a  barometer.     If,  now,  this  vessel  is 
heated  to  the  temperature  of  water  when  boiling  under  the 
normal  atmospheric  pressure,  the  tension  of  the  confined 
air  will  become  373  millimetres;  that  is,  between  these  two 
standard  temperatures  the  tension  increases  100  millime- 
tres.    Evidently  such  an  apparatus  would  serve  as  a  mea- 
sure of  temperature.     The  273d  division  on  the  millimfitro 
scale  of  the  barometer  would  indicate  the  freezing-point, 
the  373d  division  the  boiling-point  of  water,  and  the  inter- 
mediate divisions  would  divide  the  ditTerencc  between  these 
two  fixed  points  into  UIO  degrees.    Such  an  instrument  would 
serve  as  an  air  thermometer,  and  the  degrees  of  temperature 
thus  marked  would  closely  correspond  to  those  of  the  or- 
dinary mercury  thermometer,  graduated  on  the  centigrade 
system.     The  degrees  of  such  a  thermometer,  however,  are 
rnerely  arbitrary  points  in  the  scale  of  temperature  until  we 
determine  the  relation  between  the  change  of  tension  and 
the  amount  of  heat  which  enters  or  leaves  the  confined  air. 
But  if  it  can  be  shown  that  equal  accessions  of  heat  pro- 
duce equ.al  increments  of  tension,  then  it  would  follow  that 
the   air   thermometer  is  an  accurate  measure  of  thermiil 
values.     Unfortunatelv,  our  experimental  evidence  on  this 
point  is  not  as  direct  as  we  could  wish.     The  only  safe 
standard  to  which  we  can  refer  our  measures  of  heat  is 
what  we  may  call  the  fuel  standard— that  is.  the  weight  of 
some  combustible,  like  hydrogen,  by  whose  burning  the 
heat  is  generated ;  and  could  we  show  experimentally,  for 
example,  that  the  heat  from  one  gramme  of  hydrogen  in- 
creased the  tension  of  our  confined  air  exactly  100  times 


as  much  as  that  from  one  centigramme  of  the  same  fuel, 
and  this,  too.  from  whatever  point  on  the  scale  of  temper- 
ature we  might  start,  then  there  could  be  no  question  that 
the  increments  of  tension  were  the  legitim.ato  measures  of 
the  heat  which  entered  the  air,  .and  therefore  of  the  dif- 
ferences of  temperature  thus  produced.  .Such  direct  obser- 
vations, however,  are  impracticable ;  and  it  would  not  be 
possible  with  a  few  words  to  make  clear  to  the  reader  how 
far  the  conclusion  just  stated  is  justified  by  such  indirect 
experimental  evidence  as  we  have  been  able  to  obtain.  It 
must  be  sufficient  to  say,  first,  that  within  moderate  limits 
of  temperaturo  the  experiments  prove  the  increase  of  ten- 
sion to  be  very  nearly,  if  not  exactly,  proportional  to  the 
amount  of  heat  which  enters  such  a  confined  mass  of  air 
as  is  described  above;  and  secondly,  that  the  accepted 
theory  of  heat  leads  us  to  believe  not  only  that  the  increase 
of  tension  is  proportional  to  the  accession  of  heat  within 
the  latitude  and  limits  of  error  of  our  experiments,  but  also 
that  in  a  perfect  gas  this  law  would  hold  without  variation 
throughout  the  whole  range  of  temperature. 

Accepting,  then,  the  law  provisionally,  we  find  that  it 
leads  us  to  a  most  remarkable  conclusion,     f^tarting  with 
the  apparatus  assumed  above  at  the  temperature  of  melt- 
ing ice,  and  the  barometer  indicating  a  tension  of  273 
millimetres,  let  us  impart  to  the  air  successive  increments 
of  heat,  and  raise  the  temperature  degree  by  degree,  and 
the  tension  millimetre  by  millimetre,  until  the  barometer 
marks  546  millimetres.     Knowing  the  weight  of  the  air, 
we  can  easily  determine  how  much  heat,  estimated  on  the 
fuel  standard,  is  required  to  produce  this  result;  and  we 
shall  find  that  it  is  represented  by  a  very  small  weight  of 
hydrogen  gas.   If  our  theory  is  correct,  jijd  of  this  amount 
would  correspond  exactly  to  one  millimetre  of  tension,  the 
same  for  the  last  degree  as  for  the  first.     Returning  now  to 
the  freezing-point,  what  must  be  the  result  if  we  withdraw 
heat  in  similar  successive  portions?     Evidently,  the  tem- 
perature will  fall  degree  by  degree,  as  the  tension  is  re- 
duced millimetre  by  millimetre;  and  if  the  law  holds  to 
the  last,  when  we  have  removed  the  quantity  of  heat  rep- 
resented by  the  same  amount  of  hydrogen  as  before — that 
is,  at  273"  degrees  below  the  freezing-point — the   tension 
must  fall  to  zero,  and  we  there  reach  the  absolute  zero  of 
the  thermal  scale.     If,  then,  the  law  we  have  deduced  from 
our  experiments  on  the  thermal  rel.ations  of  gases  is  well 
established,  and  holds  to  the  end,  the  absolute  zero  of  tem- 
peraturo is  at  273  degrees  below  the  melting-point  of  ice 
on  the  scale  of  the  air  thermometer :  and,  moreover,  the 
amount  of  heat  which  natur.il  bodies  contain  is  very  lim- 
ited, and  is  equivalent  to  an  amount  of  fuel  which  in  many 
cases  can  be  definitely  stated.     Of  course,  until  the  validity 
and  scope  of  the  law  can  be  placed  beyond  doubt,  this  re- 
markable result  must  be  regarded  as  only  ideal.     It  should 
be  added,  however,  that  there  are  several  natural  phenomena 
which  point  to  a  definite  lower  limit  of  temperature,  and. 
in  one  or  two  instances,  which  indicate  the  same  limit  as 
that  just  assigned.    But  even  if  our  absolute  zero  is  merely 
a  fancy,  the  point  we  have  assigned  to  it  is  the  natural  zero 
of  the'scale  of  the  air  thermometer,  graduated  as  described 
above:  and  we  find  one  great  advantage  in  counting  our 
degrees  of  temperature  from  this  point ;  for  the  tensions 
of  "gases  under  constant  volumes,  or  their  volumes  under 
constant  tensions,  are  directly  proportional  to  the  tempera- 
tures thus  expressed — at  least  within  the  limits  of  ordinary 
observations.     Between  the   freezing-  and   boiling-points 
of  water  the  degrees  of  a  common  mercury  thermometer 
graduated  on  the   centigrade  system  are  essentially  the 
same  as  those  of  our  air  thermometer,  and  hence  by  adding 
273  to  temperatures  expressed  in  centigrade  degrees,  wo 
obtain  the  values  referred  to  the  absolute  zero,  which  we 
will  call  the  absolute  temperatures;  and,  as  just  said,  the 
volume  or  tension  of  any  mass  of  gas  under  otherwise  con- 
stant conditions  is  proportional  to  the  absolute  tempera- 
ture.    Suppose  we  have  measured  250  cubic  centimetres 
of  gas  at  20°  C  and  wish   to  know  how  much  it  would 
measure  under  the  same  circumstances  at  4°  C.     We  first 
add  273  both  to  the  20°  and  to  the  4°,  and  then  make  the 
proportion,  293  :  277  =  250  :  x=  23C.3  +■     Thus  we  reduce 
from  one  temperature  to  another  all  observations  on  the 
volume  or  tension  of  aeriform  bodies,  and  we  call  the  law 
we  have  been  discussing  on  which  the  method  is  based  the 
law  of  Charles.     Charles  was  a  French  physicist,  who  near 
the  close  of  the  last  century  discovered  the  equality  of  the 
dilatation    of  the  principal  gases  when  heated  from  the 
freezing-   to   the   boiling-point.      We   owe,    however,   our 
knowledge  of  the  limitations  of  this  general  truth,  as  well 
as  the  exact  measurement  of  the  amount  of  expansion,  to 
modern  investigators,  and  especially  to  Regnault. 

A  third  characteristic  quality  of  aijriform  matter  is  the 
power  of  motion  inherent  in  its  parts.  The  parts  of  a  solid 
or  a  liquid  show  no  disposition  to  leave  the  mass.  Isolate 
in  a  vacuous  space,  so  far  as  possible,  a  solid  or  liquid  body ; 
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no  separation  from  the  mass  tukes  pliice,  except  in  so  far  as 
by  evaporation  from  the  surface  the  material  changes  into 
the  aeriform  comlitiou,  and  thus  acquires  power  of  motion. 
But  open  to  a  mass  of  gas  au  aperture  into  a  vacuum,  and 
tlic  material  rushes  through  the  (l(»or  with  an  entirnious 
velocity.  The  rate  of  motion  varies  for  ditlerent  gases 
very  greatly.  The  late  Thomas  Graham  named  this  mo- 
tion effusion,  and  showed  experimentally  that  when  other  i 
conditions  were  the  same  the  rates  of  eflusiou  of  any  two 
ga-^es  are  inversely'  proportional  to  the  square  roots  of  their 
densities.  In  Graham's  exjicriments  the  gases  entered  the 
vacuum  through  a  pin-hole  in  a  thin  metallic  plate,  and  he  , 
observed  the  number  of  seconds  occupied  by  a  given  vol-  i 
ume  in  passing  through  this  narrow  opening.  Ho  found 
slight  deviations  from  the  law  in  the  times  both  of  the  very 
light  and  of  the  very  heavy  gases,  but  these  ho  traced  to 
the  tubularity  of  the  aperture,  arising  from  the  unavoid- 
able thickness  of  tho  metallic  plate.  When  a  gas  flows 
through  a  capillary  tube  into  a  vacuum,  a  wholly  new  class 
of  phenomena  appear,  which  entirely  mask  tho  law  of  cttu- 
sion.  The  motion  of  a  gas  through  a  capillary  tube  Graham 
called  tniiinpiiatinn,  and  he  carefully  ooservod  tho  velocity 
of  tho  flow  of  different  gases  under  the  same  conditions, 
Tho  cfTccts  thus  obtained  seem  to  depend  not  simply  on  tho 
friction  of  the  gas  against  the  surface  of  the  tube,  but  much 
more  on  the  friction  of  the  gas  particles  against  each  other, 
and  tho  transfer  of  momentum  which  thus  results;  and  a 
comparison  of  the  velocity  of  transpiration  with  that  of 
effusion  has  led  to  important  conclusions  in  regard  to  mo- 
lecular magnitudes.  The  inherent  power  of  motion  in  a 
mass  of  gas  is  manifested  not  only  by  its  rffuHitiu  into  a 
vacuum,  but  also  by  what  is  called  its  diffaiion  into  tho 
space  already  occupied  by  another  ai-rifomi  body.  If  a 
jar  of  chlorine  is  opened  on  tho  tahle  of  a  lecture-room, 
the  presence  of  this  suffocating  gas  will  be  perceived  before 
long  at  the  farther  end  even  of  a  largo  hall,  because  this 
material,  although  two  and  a  half  times  as  heavy  as  air, 
slowly  spreads  through  tho  whole  space.  Graham  discov- 
ered that  the  relative  rates  of  diffusion  of  different  gases 
arc  precisely  the  same  as  their  relative  rates  of  effusion  ; 
or,  in  other  words,  that  a  gas  diffuses  through  tho  epaco 
filled  by  another  gas  according  to  tho  same  law  which 
governs  its  effusion  into  a  vacuum.  As  before,  tho  rclativo 
rates  of  diffusion  arc  inversely  proportional  to  tho  square 
roots  of  the  densities.  Thus,  oxygen,  which  is  sixteen 
times  heavier  than  hydrogen,  diffuses  four  times  Icfis 
rapidly.  But  although  an  aeriform  body  offers  no  pcr- 
7n(tncut  resistance  to  the  expansion  of  a  gas,  and  the  final 
result  is  the  same  as  if  it  expanded  into  a  vacuum,  yet  tho 
velocity  of  the  diffusion  is  vastly  less  than  that  of  the 
effusion;  and,  to  use  au  illustration  of  Dalton,  one  gas 
offers  to  another  the  same  kind  of  resistance  which  stones 
in  tho  channel  of  a  stream  oppose  to  the  flow  of  running 
water.  Loschmidt  of  Vienna  has  recently  sujtplementeil 
the  experiments  of  Graham  by  measuring  in  a  number  of 
cases  the  absolute,  as  well  as  tho  relative,  velocity  with 
which  diffusion  proceeds.  Tho  ])hen<»mena  of  effusion  and 
dilTusion  are  obviously  manifestations  of  tho  same  me- 
chanical condition  that  determines  tlio  pressure  exerted 
by  aeriform  matter  upon  all  surfaces  against  which  it  rests. 
Pressure  implies  the  possibility  of  motion,  for  the  same 
forco  which  produces  pressure  will  cause  motion  when  tho 
pupport  is  removed.  And  we  have  finally  to  consider  a 
theory  which  attempts  to  explain  what  the  mechanical  con- 
dition thus  indicated  is. 

Tho  modern  theory  of  chemistry  regards  every  nmss  of 
matter  as  an  aggregate  of  small  isolated  particles  which 
cannot  bo  further  subdivided  without  destroying  tho  iden- 
tity of  tho  substance,  and  these  particles  it  calls  molecules. 
Tlio  molecules  of  the  same  material  aro  supposed  to  bo 
alike  in  every  respect,  and  those  of  different  materials  to 
differ  in  all  those  qualities  which  distinguish  substances. 
Thus,  a  lump  of  sugar  is  an  aggregate  of  very  snmll 
isolated  masses  of  sugar,  each  of  the  same  weight  ami 
pattern.  These  molecules  aro  not  metaphysical  ahstrae- 
tiuns,  but,  to  uso  the  words  of  Sir  William  Thomson,  they 
are  "pieces  of  matter  of  measuralde  dimensions,  with 
shape,  motion,  and  laws  of  action,  intelligible  subjects  of 
scientific  investigation."  The  lump  of  sugar  is  an  aggre- 
gate of  sueh  pieces  in  tho  same  sense  that  a  stellar  cluster 
is  an  aggregate  of  auns.  So  long  as  tho  sugar  renmins 
sugar,  the  integrity  of  tho  molecules  is  preserved,  but 
when  in  a  chemical  ])roces8  the  sugar  disa])pears  ami  new 
products  result,  the  sugar  molecules  are  broken  up  and 
new  molecules  arc  formed  from  (he  fragments.  In  every 
chemical  process  the  change  lakes  place  between  molecules, 
and  in  these  changes  delinito  proportitms  by  weight  arc 
preserved,  because  tho  different  molecules  have  dofinite 
weights.  When,  for  example,  hydrochlnrie  ari<l  gjis  enm- 
bincs  witli  nmmonia  gas,  iU'i^  parts  of  the  first  substance 
unite  with  17  partsof  tho  sooona,  simply  because  thoso  num- 


bers represent  the  relative  weights  of  their  respective  mole- 
cules, which  in  the  chemical  |)roccss  pair  with  each  other, 
and  ft^rm  the  molecules  of  the  resulting  product.  This 
product  is  called  ?al  ammoniac,  and  each  of  the  molecules 
of  this  compound  weighs  i'.'A,  the  combined  weight  of  its 
constituents.  The  modern  theory  of  heat  assumes  that 
all  thermal  phenomena  arc  the  manifestations  of  molecular 
motions,  and  that  molecular  activity  is  tho  measure  of  that 
condition  of  matter  which  wo  call  temperature.  In  a  solid 
or  liquid  the  molecules  are  crowded  together,  and,  although 
in  motion,  their  path  is  exceedingly  circumscribed:  but 
in  a  gas  tho  molecules  are  widely  separated,  and  their  free 
path,  although  not  larger  than  the  waves  of  light,  is  still 
large  as  compared  with  their  own  dimensions.  This  path 
is  limited  by  the  frequency  of  their  collisions  ;  not  only  with 
each  other,  but  also  against  the  walls  of  the  containing 
vessel.  As  the  molecules  are  perfectly  elastic,  there  is  no 
loss  of  moving  power  in  these  collisions,  and  if  the  sur- 
rounding temperature  is  constant  and  the  walls  immovable, 
the  total  moving  power  of  the  molecules  in  a  mass  of  gas 
remains  invariable.  There  may  result  from  the  collision 
au  accumulation  of  moving  power  in  some  molecules,  and 
a  corresponding  loss  to  others,  but  the  mean  value  will 
remain  unchanged;  and  this  moan  value  is  the  measure 
of  the  temperature  of  the  ai/riform  mass.  If  the  surround- 
ing temperature  is  different  from  that  of  the  gas,  there  will 
be  a  transfer  of  moving  power  through  the  walls  of  tho 
vessel  until  a  condition  is  reached  where  the  transfer  of 
moving  power  through  tho  walls  in  one  direction  exactly 
balances  the  corresponding  transfer  simultaneously  taking 
jtlace  in  the  opposite  direction  ;  and  any  two  bodies  aro 
at  the  same  temperature  when  thus  related.  Moreover,  as 
any  material  walls  must  consist  of  molecules,  power  can 
most  readily  pass  through  such  barriers,  as  along  a  line  of 
ivory  balls  in  a  familiar  experiment  of  mechanics.  If  a 
jiortion  of  the  walls  of  a  containing  vessel  are  movable, 
the  impact  of  the  molecules  may  impart  motion  to  the 
mass,  as  to  the  piston  of  a  steam-engine  or  to  a  cannon- 
ball :  if,  however,  the  walls  are  fixed,  the  only  effect  of  the 
colliding  molecules  is  to  produce  pressure. 

The  pressure  exerted  by  a  gas  being  tho  effect  of  mo- 
lecular impacts,  the  law  of  JIariotte  is  a  necessary  conse- 
quence of  this  mechanical  condition.  For  if  the  temjiera- 
ture  is  constant,  the  molecules  of  the  gas  have  a  definite 
mean  velocity  and  a  definite  mean  momentum  ;  ami  since, 
if  we  consider  an  interval  sufhciently  long,  each  molecule 
must  on  au  average  strike  the  sides  of  the  vessel  the  same 
number  of  times  and  with  the  same  average  impulse,  it 
follows  that  each  molecule  must  contribute  an  equal  share 
to  the  whole  pressure.  This  pressure,  therefore,  other 
things  being  equal,  must  be  proportional  to  the  number  of 
molecules  in  the  vessel,  or,  what  amounts  to  the  same 
thing,  to  the  quantity  (or  weight)  of  tho  given  gas  which 
tho  vessel  contains  ;  and  this  is  a  form  of  statement  of  Mari- 
otte's  law.  According  to  this  law,  the  pressure  of  a  gas  is 
inversely  proportional  to  the  volume,  or,  what  comes  to 
the  same  thing,  directly  proportional  to  its  density  ;  and 
our  theory  not  only  explains  this  general  principle,  but 
further  shows  that  if  dift'ercnt  portions  of  gas  are  forced 
into  the  same  vessel,  each  must  exert  its  own  pre?=sure  in- 
dependently of  the  rest;  and  this,  too,  whether  these  por- 
tions be  of  the  same  gas  or  not.  Assume  next  that  while 
the  number  of  molecules  (that  is,  the  quantity  of  gas)  in 
the  vessel  remains  tho  same,  Iheir  mean  veloeity  increases; 
it  is  eviilent  that  each  molecule  will  now  strike  tho  sides  of 
tho  vessel  a  greater  number  of  times  in  a  second,  and  also 
that  tho  nmmentum  of  eacli  impact  will  increase  in  the 
same  proportion.  Hence,  the  ]mvt  of  tho  pressure  due  to 
each  inoleeule  will  increase  not  simply  as  the  velocity,  but 
as  tho  square  of  the  veloeity:  and,  if  we  represent  by  nt 
tho  common  weight  of  tho  molecules  of  a  given  mass  of 
gas  oonfineci  to  a  constant  vitlume,  and  by  K  their  mean 
velocity,  then  the  pressure  exerted  by  the  gas  on  the  unit- 
area,  nr  the  height  of  the  mercury  ctilumn  which  measures 
that  pressure,  will  bo  proportional  to  the  product  im  1"-',  or 
to  Am  V^,  which  represents  tho  moving  pt»wer  of  (ho  niolo- 
eules.  But  the  height  of  a  mercury  column  so  related  (in 
the  form  of  the  air  thermometer  described  above)  is  our 
actual  measure  of  what  we  havo  called  the  absolute  tem- 
peniture  ;  and  thus  we  reach  nitt  only  a  perfect  dynamical 
explanation  of  that  feature  of  gases  on  which  the  air 
therinonieter  is  based,  but  also  r  remarkable  confirmation 
of  the  generalization  wo  drew  from  thewe  ])henomena. 
Moreover,  as  the  same  general  tv^uU  must  futlow,  whatever 
ho  the  nature  of  the  gas  (m  in  our  formula  representing 
tho  molecule  of  any  gas),  wo  also  find  in  our  theory  a 
siiujile  explanation  of  tho  fact  discovered  by  Charles,  that 
all  gjises  undergo  equal  changes  of  volunio  or  tension  when 
healed  or  co'tletl  through  the  same  number  of  degrees. 
Again.  Prof.  Maxwell  has  j)rovod  that  if  "molecules  of 
different  masses  (that  is,  of  different  gasos)  knock  about 
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together,"  the  exchange  of  velocities  which  result  from  the 
coTlision  will  tend  to  bring  the  whole  mass  to  a  condition 
in  which  on  an  average  every  molecule,  great  or  small,  has 
the  same  moving  power,  the  lighter  molecules  acquiring  a 
sufficiently  greater  velocity  to  compensate  fur  their  smaller 
mass.  This  principle  must  be  equally  true  when  the  mole- 
cules of  the  different  gases  are  separated  by  any  partition 
through  which  velocity  may  be  transferred ;  and  hence 
when  masses  of  two  different  gases  are  at  the  same  tem- 
perature hitV^  =  i>}tV''.  From  this  theorem  of  molec- 
ular mechanics  several  important  consequences  follow.  In 
the  first  place,  equal  volumes  of  different  gases  at  the 
same  temperature  and  pressure  must  contain  an  equal 
number  of  molecules.  For,  consider  two  similar  vessels 
filled  with  different  gases  under  these  conditions.  As  we 
have  seen,  the  part  of  the  pressure  due  to  a  single  mole- 
cule in  cither  vessel  is  proportional  to  its  moving  power; 
and  if  the  average  value  of  the  moving  power  of  the  mole- 
cules in  the  two  vessels  is  the  same,  it  is  evident  that  the 
total  ]iressure  must  depend  in  each  case  on  the  numlier  of 
molecules,  and,  these  pressures  being  equal,  the  number  of 
molecules  must  be  the  same.  This  important  truth,  which 
is  thus  shown  to  be  a  necessary  consequence  of  our 
dynamical  theory,  is  known  as  the  law  of  Avogadro  or 
Ampere.  It  was  first  stated  by  Amedeo  Avogadro,  an 
Italian  physicist,  in  ISll,  and  was  reproduced  by  Ampere, 
a  French  physicist,  in  ISl-l.  In  the  second  place:  the  mo- 
lecular weights  of  different  substances  must  be  proportional 
to  their  densities  \n  the  state  of  gas.  For,  if  the  unit- 
volumes  of  two  gases  contain,  und^r  like  conditions,  the 
same  number  of  molecules,  it  is  evident  that  the  weights  of 
these  equal  volumes  must  be  as  the  weights  of  the  mole- 
cules. Hence,  molecules  may  be  weighed  against  each 
other  simply  by  determining  gas  or  vapor  densities  ;  and 
since  the  results  thus  obtained  closely  correspond  with 
the  combining  proportions  of  chemistry,  the  facts  of  this 
science  furnish  still  further  confirmations  of  our  molec- 
ular theory.  In  the  third  place:  if  A;;i  1"^  =  hn'  P'^,  then 
V:  V  =  Vm'  :  V«i  =  *-/I^  :  V6 ;  and  it  follows  that  under 
like  conditions  the  velocities  of  different  molecules  are 
inversely  as  the  square  roots  of  the  densities  of  the  aeri- 
form masses  of  which  they  are  parts  ;  and  here  we  see  the 
simple  mechanical  principle  underlying  the  laws  of  effusion 
and  diffusion  discovered  by  Graham.  Moreover,  our  theory 
explains  the  peculiar  relations  of  these  two  classes  of  phe- 
nomena. AVhcn  the  molecules  of  any  gas  rush  into  a 
vacuum,  they  hurry  through  the  aperture  with  a  rapidity 
which  is  commensurate  with  their  great  velocity;  but 
when  they  rush  into  the  equally  empty  space  between  the 
molecules  of  another  gas,  they  are  so  jostled  about  in  the 
frequent  collision?  which  ensue  that  they  make  but  very 
slow  progress.  Still,  as  the  molecules  of  all  gases  are  re- 
tarded in  the  same  proportion,  the  relative  rate  of  their 
motion  forward  is  not  altered  thereby. 

Tbe  dynamical  theory  enables  us  to  calculate  not  only 
the  relative  but  also  the  absolute  velocity  of  the  molecules 
of  different  gases.  A  cubic  centimetre  of  hydrogen  gas,  at 
the  normal  temperature  and  pressure,  weighs  yo^i^Vini^^^ 
of  a  gramme,  and  exerts  a  pressure  of  1033  grammes  on 
each  face  of  the  cube :  and  it  is  easy  to  calculate  the  velo- 
city with  which  the  parts  of  this  small  mass  must  move  in 
order  that  the  component  in  the  direction  of  either  face  of 
the  cube'  should  produce  such  a  pressure.  The  result  is 
1843  metres  in  a  second  ;  and  although  the  velocity  of  the 
molecules  of  other  gases  must  be  less  in  proportion  as  their 
mass  is  greater,  according  to  the  law  already  stated,  the 
velocity  is  in  all  cases  very  large  as  compared  with  that  of  a 
rifle-ball.  The  velocity  of  the  molecules  of  gases  and  their 
relative  masses  are  values  accurately  known,  because  they 
are  direct  deductions  from  observatitms  which  can  be  made 
with  great  precision  ;  and  even  if  our  theory  is  false  and 
there  are  no  such  things  as  molecules,  these  values  are 
quantitative  relations  which  any  new  theory  must  equally 
explain.  The  scope  of  our  dynamical  theory,  however,  is 
far  wider  than  could  possibly  be  exhibited  in  a  brief  popu- 
lar article.  It  embraces  molecular  magnitudes  of  which 
our  knowledge  is  far  less  accurate  and  certain  than  in  re- 
gard to  those  we  have  described,  both  because  the  relations 
involved  are  more  doubtful,  and  because  the  values  depend 
on  measurements  which  are  not  susceptible  of  the  same 
accuracy.  Among  these  may  be  mentioned  the  length  of 
mean  path,  the  numbcrof  collisions  in  a  second,  and  finally 
the  number  of  molecules  in  a  cubic  centimetre  of  any  gas 
under  normal  conditions,  and  the  absolute  diameter  and 
mass  of  molecules  of  different  kinds.  AVe  will  conclude  this 
article  with  a  tabic  taken  from  an  article--  on  molecules  by 
Prof.  Clark  Maxwell,  in  which  the  magnitudes  are  classified 
according  to  the  certainty  of  our  knowledge  in  regard  to 
them : 

^Nature,  Sept.  25,  1873. 
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Hydrogen. 

Oxygen. 

Carbonic 
oxide. 

CarV-onic 
dioxide. 

Rank  I. 

Mass  of  molecules  when 
that  of  hydrogen  is  1... 

Velocity  (of  mean 
square)  metres  per  sec- 
ond at  0°  C 

1 

1859 

965 
17,750 

toS 
46 

16 
465 

560 
7646 

76 
736 

14 

497 

482 
9489 

63 
614 

23 
396 

379 
9720 

93 
1012 

Raxk  II. 

Length  of  mean  path  in 
ten    billionths   (lO-'Oj 

Collisions  in    a    second, 

number  of  millions 

Kask  III. 

Diameter  in  hundred  bil- 
lionths (10-11)  of  a  me- 
tre  

Mass  in  ten  million  mil- 
lion million  millionths 
(lO--^^)  of  a  gramme.... 

In  a  cubic  centimetre  of  any  gas  at  the  standard  tempera- 
ture and  pressure  there  are  nineteen  million  million  million 
(19  X  1018)  molecules.  J.  P.  Cooke. 

Gascoigne  (George),  b.  1535,  probably  in  Westmore- 
land. Kngland  ;  studied  at  Cambridge,  and  in  1055  was  ad- 
mitted to  Gray's  Inn  ;  became  distinguished  as  a  dramatist, 
but  being  disinherited  by  his  father,  Sir  J.  Gascoigne,  in 
consequence  of  his  excessive  expenses  at  court,  he  took  ship 
for  Holland  1572,  where  be  served  with  distinction,  but 
was  made  prisoner  by  the  Spaniards,  who  sent  him  back  to 
England,  where  he  resumed  his  occupations  as  dramatist, 
courtier,  and  poet.  D.  at  Stamford.  Lincolnshire.  Oct.  7, 
1577.  lie  was  "the  first  English  satirist"  and  "the  tirst 
English  critic  in  poesy;'"  now  chiefly  remembered  for  T/ic 
Stech  Ghifi  { 1576),  a  blank-verse  satire,  and  Tht  Coiuphi^nt 
of  Philomene,  a  rhyming  elegy  (1576). 

Gasconade,  county  of  Missouri,  bounded  on  the  N.  by 
the  Missouri  River.  Th6  surface  is  hilly,  the  soil  of  the 
lowlands  fertile.  Area,  540  square  miles.  Cattle,  grain, 
wine,  fruit,  and  wool  are  staple  products.  Iron,  load,  sul- 
phur, copper,  burrstone,  and  limestone  are  among  the  min- 
eral products.  It  is  traversed  bv  the  Missou**!  Pacific  R.  R. 
Cap.  Hermann.     Pop.  10,093. 

Gasconade  River  rises  by  several  head-strean^  in 
Wright  CO.,  Mo.,  and  flows  nearly  N.  N.  E.  through  a  bro- 
ken and  densely-wooded  region,  which  affords  much  tim- 
ber. It  is  navigable  at  high  water  by  small  steamboats  for 
66  miles.  It  flows  into  the  Missouri  River  40  miles  below 
Jefferson  City. 

Gascon'da,  tp.  of  Laclede  co.,  Mo.     Pop.  655. 

Gas'cony  [Fr.  GascoQne'].  an  old  province  of  France, 
between  the  Pyrenees,  the  Garonne,  and  the  Atlantic.  In 
the  sixth  century  it  received  its  name  from  the  Basques 
{  Vasconcs),  who  were  driven  by  the  Visigoths  across  the 
Pyrenees  and  settled  here.  Haifa  century  later  it  became 
a  part  of  Aquitania,  and  in  1152,  when  Eleanor  married 
Henry  Plantagenct,  it  became  an  English  possession,  and 
remained  so  until  1453,  when  the  French  reconquered  it. 
It  is  now  divided  into  four  departments. 

Gas-Engine,  a  name  given  to  certain  prime  movers 

of  moderate  dimensions  introduced  in  recent  years,  in  which 
the  motive-power  is  derived  from  the  explosive  energy  of 
a  mixture  of  inflammable  gas  with  atmospheric  air.  These 
engines  were  originally  operated  by  means  of  the  gas  in 
ordinary  use  for  artificial  illumination  ;  but  it  has  been 
found  that  the  vapor  of  anj-  volatile  hydrocarbon  will  serve 
equally  well;  and  this  fact  has  contributed  to  the  general 
availability,  if  not  to  the  economy,  of  this  source  of  motive- 
power.  The  earliest  attempts  to  direct  the  energy  of  pow- 
erful explosives  to  the  uses  of  the  industrial  arts  were  made 
with  gunpowder.  By  exploding  a  moderate  charge  of  gun- 
powder in  a  close  chamber  with  valves  opening  freely  out- 
ward, the  air  will  be  expelled  from  the  chamber,  and  a 
vacuum  or  a  near  approach  to  one  produced.  The  ap- 
paratus employed,  however,  by  the  early  experimenters 
(among  whom  was  the  illustrious  Tluyghens)  were  exceed- 
ingly rude;  and  no  economically  useful  results  were  reached 
in  this  direction.  The  possibility  of  securing  a  better  suc- 
cess by  the  use  of  inflammable  gas  subsequently  occurred 
to  more  than  one  inventor;  and  at  length,  as  early  as  1799, 
an  engine  was  devised,  and  actually  patented  in  France, 
by  an  ingenious  artisan  named  Lebon,  which  was  in  every 
essential  particular  identical  in  principle  and  in  construc- 
tion with  one  of  the  most  successful  gas-engines  of  the 
present  day  j  but  which  was  nevertheless  not  a  success, 
having  attracted  no  notice  in  the  scientific  world  of  the 

fTwo  million  hydrogen  molecules  in  a  row  would  occupy  a 
little  over  one  millim&tre. 
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pcrioJ,  ami  inspired  no  confidence  in  the  induatrinl.  The 
engine  of  Leljon  had  the  general  form  of  ii  reciprocating 
steam-engine,  and  operated  as  follows:  From  a  reservoir 
containing  a  suftieient  supjily  of  intiainuiahle  gas,  a  certain 
measured  diargc  was  drawn  and  introduced,  iu  mixture 
with  a  similarly  measured  charge  of  atmospheric  air,  into 
the  cylinder,  on  alternate  sides  of  tlic  piston  successively; 
and  this  mixture  was  then  tired  by  means  of  the  electric 
spark.  The  inventor  seems  to  have  overlooked  no  provision 
necessary  to  secure  the  success  of  his  design.  His  engine 
was  entirely  self-regulating,  and  mechanically  as  well  as 
theoretically  it  was  ii  success.  But  economically  it  failed; 
for  at  that  linio  innaramahlc  gas  had  noi  been  introduced 
for  the  general  purposes  of  illumination,  and  its  prepara- 
tion for  tlio  engine  involved  a  disproportionato  expense; 
static  electricity,  so  dependent  on  atmospheric  conditions 
for  its  regularity  of  action,  was  the  only  known  source  of 
the  electric  spark;  and  finally  the  mechanic  arts  were  yet 
unequal  to  the  requisitions  of  a  problem  involving  tho 
peculiar  diflicultios  which  tho  construction  of  this  engine 
presented. 

A  rei>roduction  to  all  intents  an'l  purposes  of  the  engine 
here  described,  was  patented  in  Franco  in  18(iO  by  an  iu- 
vont'ir  named  Lenoir.  A  dcscriiition  of  it  in  detail  may  be 
found  in  the  Ammtea  du  C'tuM-rvittnirc  dcs  Arte  ct  Mftiei-Hf 
of  Paris,  for  the  year  ISliO,  and  in  the  report  by  the  present 
writ'T  made  to  the  government  of  the  U.  S.  ou  the  .Machin- 
ery and  Processes  of  the  Imlustrial  .\rls  and  the  .\pparatus 
of  the  E.Kact  Sciences  in  the  Universal  KxjMisition  of  I8G7, 
which  forms  the  third  volume  of  tho  reports  of  tho  U.  S. 
commissioners  on  that  exposition.  Such  a  detailed  descrip- 
tion is  unnecessary  here,  since  the  particulars  whicli  it  em- 
braces, which  relate  to  the  mechanical  expedients  cmployeil 
for  introducing  and  firing  tho  charge,  and  for  maintaining 
the  action  when  the  motive-force  is  zero  or  negative,  do 
not  iu  any  manner  concern  the  prineii)le.  In  its  general 
appearance  this  engine  very  much  resembles  an  ordinary 
reciprocating  steam-engine:  but  there  is  a  very  important 
difference  between  the  two,  in  the  respect  that,  in  tho  steam- 
engine,  the  pressure  on  the  piston  is  maximum  when  tho 
induclion-valvc  is  open;  while  in  the  gas-engine,  on  tho 
contrary,  in  which  the  charge  docs  not  force  its  own  way 
into  tho  cylinder  bat  is  drawn  in  by  the  movement  of  tho 
piston,  tho  pressure  during  this  period,  as  shown  by  tho 
indicator  card,  is  negative,  and  uniformity  of  movement 
can  only  be  maintained  by  means  of  a  heavy  fly-wbi-el. 
Tho  inequality  of  pressure  at  different  periods  of  tlio  cffect- 
ivo  stroke  is  also  very  grea!.  the  maximum  being  between 
five  and  six  atmospheres,  an-l  the  moan  not  more  than  half 
an  atmosphere.  The  engine  of  .Mr.  Lenoir  has  found  its 
way  somewhat  extensively  into  use.  having  been  employed 
not  only  in  Paris  and  most  of  tho  provinces  of  France,  but 
also  in  other  European  countries  including  Russia,  and  in 
Cuba.  Peru,  and  Chili.  It  cannot  bo  called  an  economical 
sourc  of  power,  since  from  the  tost  experiments  miLdo  on 
it  by  Prof.  Tresca,  assistant  director  of  the  Conservatoire, 
its  consumption  of  gas  under  the  most  fivorablo  eireum- 
Btanees  amounted  to  two  and  seven-tenths  cubic  metres 
(nb  lut  100  cubic  feet)  of  gas  per  horso-powor  per  hour. 
Six  pounds  of  coal  employed  in  raising  steam  would  per- 
form (he  same  work,  and  at  six  dollars  a  ton  would  cost 
but  (wo  cents,  while  100  cubic  feet  of  illuminating  gas  costs 
in  P:iris  about  a  franc,  and  in  tho  cities  of  tho  U.  S.  2o  to 
.36  cents. 

Another  engine  belonging  to  this  class,  and  in  many 
respects  resembling  the  one  just  described,  is  that  of  Mr. 
Hugon,  also  of  l*ari8.  Ilugon's  engine  employs  two  little 
constantly  burning  gas-jots  placed  just  outside  tho  vahe- 
box,  in8lc:ul  of  the  electric  spark,  to  fire  tho  sucoessivo 
charges  \n  tho  cylinder.  Twt>  little  movable  juts  in  re- 
cesses constructed  in  a  slider  operatod  by  tho  engine,  are 
alternately  lightorl  at  tho  external  burners,  and  then  drawn 
inward  by  tho  slider,  so  as  to  inllamo  tho  charges  at  tho 
proper  moment.  Tho  movable  jets  are  of  course  extin- 
guishetl  by  the  explosion;  but  on  tho  reversal  of  the  move- 
ment of  the  slider  they  are  relighted  again  at  the  external 
burners.  Another  peculiarity  of  this  engine  is  that,  along 
with  tho  explosive  charge,  there  is  introduceil  a  small 
amount  of  water,  which,  being  converted  into  steam  by  tho 
heal  generated  in  the  explosion,  moderates  the  violence  of 
tho  action,  ami  sustains  better  the  pressure  during  the 
Stroke.  .\t  tho  Universal  Exposition  of  \H{\2  in  London  a 
gas-engine  was  exhibited  by  the  well-known  engineers  W. 
and  C.  V.  Siemens,  in  which  this  peculiarity — viz.  the  in- 
trodueticin  of  water  into  the  cylindirr — was  carried  much 
further  than  it  is  done  by  .Mr.  Hugon,  the  object  being  to 
generate  as  much  steam  as  the  heat  furnished  by  tho  com- 
bustion of  the  gas  Wf)uld  allow.  A  regenerator  was  'also 
employed  to  receive  tho  heat  of  tho  exhaust  gases,  ancl  to 
transfrr  it  to  tho  entering  charge.  Though  no  exact  staio- 
rionts   of  the  economy  of  working  this  engine  appear  to 


have  been  published,  it  would  seem  in  theory  to  be  j)ref- 
crable  to  either  of  those  described  above,  both  as  it  reganls 
steadiness  of  action  and  the  cost  of  maintenance.  It  ap- 
pears, nevertheles.s,  to  have  been  abandoned.  Tho  con- 
sumption of  gas  in  the  llugon  engine,  including  that  em- 
ployed in  maintaining  the  permanent  lights,  amounted  to 
2.ti  cubic  metres  per  horse-power  per  hour.  There  is  also 
in  this  engine  tho  same  inequality  of  pressure  at  diiferent 
periods  during  the  stroke,  that  has  been  remarked  in  tho 
Lenoir  engine. 

In  all  engines  of  this  class  it  is  necessary  that  a  current 
of  cold  water  .-hould  be  kept  constantly  circulating  arouml 
the  cylinder,  to  prevent  its  becoming  overheated;  and  in 
order  to  facilitate  this  otijcct.  the  cylinder  is  surrounded 
by  a  jacket,  leaving  a  free  interval  for  such  circulation. 

A  gas-engine  quite  dificrcnt  in  principle  from  cither  of 
tho  foregoing  was  exhibited  at  the  Paris  Exposition  of  l«isr 
by  its  inventors,  Messrs.  Utto  and  Langen,  of  Cologne  in 
Khcnish  Prussia.  Externally,  this  engine  presents  the  ap- 
pearance of  a  Doric  column,  somewhat  more  than  a  metro 
in  height,  upon  the  enlarged  cajiital  of  which  is  fixed  a 
horizontal  plate  which  supports  Iho  arbor  of  the  fly-wh«el 
and  other  parts  of  the  machinery.  This  column  is  tho 
working  cylinder.  The  mixed  gases — common  coal-gas 
and  air — are  introduced  at  its  base,  and  fired  by  an  in- 
genious mode  of  communication  with  a  gas-jet  which  is 
constantly  burning.  The  base  is  surroundcvl  by  a  jacket 
between  which  and  tho  cylinder  itself  there  is  maintained 
a  refrigerating  current.  By  the  explosion  of  the  gas,  tho 
piston,  which  is  rather  heavily  weighted,  is  driven  to  the 
top  of  the  cylinder.  The  collapse  whicli  immediately  fol- 
lows produces  a  partial  vacuum  beneath  the  piston ;  iind 
this  now  descends,  urged  by  the  pressure  of  the  atnio- 
s])here  with  its  own  weight  superadded.  In  order  to  trans- 
fer this  force  to  the  working  arbor  of  the  machine,  the  pis- 
ton-rod is  on  one  side  provided  with  a  rack  which  acts  on 
a  sjiur-wheel  on  the  arbor.  This  wheel  is  loose  on  the  ar- 
bor, but  is  free  to  turn  iu  one  direction  only — that  is.  the 
direction  which  corresponds  to  the  rising  of  the  piston. 
Two  tall  uprights  serve  as  guides  to  the  piston  and  give 
stability  to  the  machine.  When  the  piston  descends,  its 
energy  is  transferred  to  the  arbor  through  tho  spur-wheel 
above  mentioned.  A  fly-wheel  maintains  the  movement 
during  tho  intervals  in  which  tho  ]iistou  is  ineffective. 
(For  a  more  full  description  of  this  engine  see  the  report 
by  the  ]iresent  writer,  cited  above.)  From  experiments 
made  upon  this  engine  with  a  Prony  dynamometer  Ijcfore 
a  jury  of  the  exposition,  it  appeared  that  its  consunijition 
of  gas  amounted,  on  an  average,  to  a  very  little  over  one 
cubic  metre  (say  38  cubic  feet  I  per  horse-]iower  jicr  hour. 
It  exhibits,  therefore,  a  large  economy  over  the  engines  of 
Lenoir  and  Hugon;  but  it  is  very  noisy  in  its  operation, 
and  tho  violence  of  its  action,  during  the  first  part  of  each 
pulsation,  is  such  as  to  limit  its  employment  to  compara- 
tively low  powers. 

It  has  been  already  stated  that  tho  vapor  of  tho  more 
v<datilo  hydrocarbons  may  be  substituted  in  all  of  these 
motors  for  the  permanent  iuflainmable  gases,  without  preju- 
dice to  their  mechanical  cfBcicncy  ;  but  in  point  of  economy 
it  is  jirobable  that  coal-gas  will  generally  be  found  to  be 
the  cheaper  fuel  of  the  two.  (See  Fri:i..)  Some  invenliiins 
of  this  class  have  nevertheless  been  devised  with  special 
reference  to  the  use  of  such  vapors.  One  of  these,  by  Mr. 
Julius  Ilock  of  Vienna,  presented  at  the  International  Ex- 
position in  that  city  in  1S73,  and  put  forward  with  a  good 
deal  of  pretension,  as  "differing  coni|iletely  from  anything 
which  had  ever  been  done  before,"  was  nevertheless  in  every 
essential  respect  a  Lenoir  engine  burning  vajior  instead  of 
gas,  an. I  is  tluTefore  entitled  to  no  further  mention  here. 

A  very  different  judgment  must  however  be  pronounced 
upon  an  .-Vmericau  invention  patented  by  (ieorge  Ii.  llray- 
ton  .Vpr.  2.  1872,  and  known  as  lirayton's  Heady  Jlotor,  in 
which  petroleum  is  the  fuel  ordinarily  used,  though  it  was 
originally  designed  for  gas.  This  engine  employs,  like 
those  already  described,  a  mixture  of  gas  or  vapor  with 
atinosplieric  air  in  explosive  proportions— say  one  part  of 
the  former  to  twelve  of  the  latter  —  but,  unlike  the  others, 
it  burns  this  mixture  in  tho  cylinder  without  exjdosion, 
and  expenrls  iip<m  the  piston  the  energy  derived  l^rom  its 
combustion  with  the  same  steady  pressure  as  that  exerted 
by  steam  iu  the  steam-engine  or  by  rarefied  air  ill  the  hot- 
air  engine.  This  remarkable  etlcct  is  produced  by  tlic 
simple  expedient  of  delivering  the  gaseous  luixlure  into  the 
cylinder  through  the  meshes  of  a  separating  sheet  of  wire- 
gauze,  and  inllaniing  tho  mixture  on  the  surface  of  the 
gauze  next  the  cylinder.  The  same  phenomenon  occurs 
here  which  is  seen  in  Davy's  safely  lamp.  When  the  lain]' 
is  lighted  and  immersed  in  an  explosive  mixture,  Ihc  gas 
which  passes  through  the  meshes  of  the  wire-gauze  cap 
burns  (piielly  in  the  interii>r,  so  that  the  whole  cap  seems 
to  1)0  full  of  llame :  but  the  gauze  etTectually  jireveiits  tin.- 
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flame  from  reaching  and  igniting  the  mixture  outside.  So 
in  this  engine^  the  flame  is  confined  to  the  cylinder  and  is 
prevented  by  the  wire-gauze  screen  from  running  back 
through  the"]iassagcs  and  exploding  the  mixture  in  the 
reserreir.  Fur  greater  security,  two  or  three  successive 
screens  are  introduced.  As  this  engine  is  evidently  destined 
to  occupy  a  very  important  place  in  many  industries,  it 
seems  to  deserve  a  more  particular  description  than  we  have 
Fig.  1. 


Brayton's  HiL;li-rressure  Gus-Llljiiue. 

given  to  those  previously  mentioned.  Fig.  1  presents  a 
perspective  elevation  showing  the  cylinder,  working-beam, 
iiy-wheel,  and  driving-pulley  with  certain  pipes  the  pur- 
pose of  which  will  be 
better  understood  from 
Figure  2.  This  figure 
shows  a  section  of  the 
cylinder,  piston,  and 
valves  of  which  there 
are  four.  As  tbe  engine 
is  only  single-acting,  the 
upper  valves  a  and  b 
may  for  the  moment  be 
disregarded.  The  in- 
duetion-valve  is  »,  and 
the  e.xhaust-valve,  r. 
The  valve  ii  admits  the 
combustible  mixture  to 
enter  by  the  pipe  S 
through  the  shallow 
chaml>er  H,  in  which  are 
placed  the  wire-gauze 
diaphragms  /.-  /.-,  into  the 
cylinder  beneath  the  pis- 
ton. Through  the  valve- 
seat  there  is  made  a 
small  perforation  which 
may  be  closed  more  or 
less  nearly  by  the  pointed 
screw  )■.  The  pipe  S  is 
that  which,  in  Fig.  I, 
carries  the  screw-valve 
between  the  cylinder  and 
a  reservoir  within  the 
fluted  column,  iu  which  Section  of  Brayton'sGas-Engine:  in- 
a    certain    quantity    of  duction  chamber,  enlarged, 

the  combustible  mixture  is  contained  under  pressure.  When 
the  screw-valve  is  opened,  the  gas,  entering  through  S, 
makes  its  way  by  the  small  aperture  in  the  valve-seat  at 
r  into  the  shallow  chamber  H.  When  it  is  desired  to  set 
the  engine  in  motion,  the  piston  is  brought  near  the  bottom 
of  the  cylinder  by  turning  the  fly-wheel,  and  a  lighted 
match  is  introduced  from  without  into  the  chamber  H  by 
an  a])erture  not  shown,  which  is  then  closed.  The  gas  in 
H  takes  fire,  and  as  the  sup]ily  is  continuous  it  continues 
to  burn.  The  fly-wheel  is  then  turned  a  little  farther  so 
as  to  open  the  induction-valve,  when  the  engine  immediately 
begins  to  operate.  Its  motion  can  only  be  arrested  by  cut- 
ting oif  the  supply  by  means  of  the  screw-valve. 


We  will  now  give  attention  to  the  valves  at  the  top  of 
the  cylinder.  The  left-hand  valve  communicates  with  a 
gasometer  which  itself  receives  supplies  through  two  inlets 
— one  introducing  atmospheric  air  and  the  other  inflam- 
mable g!is,  in  the  proportion  of  twelve  to  one.  As  the  jds- 
ton  descends,  the  cylinder  behind  it  is  filled  through  n  with 
this  explosive  mixture.  As  it  reasceuds,  the  valve  a  closes 
and  b  oi>ens,  the  charge  in  A  being  forced  through  this  into 
the  reservoir  from  which  the  supply  of  the  cylinder  is 
drawn.  The  upper  part  of  the  cylinder  is  somewhat  en- 
larged, so  that  when  the  piston  is  at  its  highest  point,  there 
still  remains  in  it  a  quantity  of  gas  equal  to  about  one 
charge.  It  is  easily  seen  that,  if  the  cut-ofl'  is  placed  low, 
the  volume  of  gas  admitted  at  each  stroke  will  be  propor- 
tionally less  than  that  driven  into  the  reservoir;  but  as  it 
is  also  obvious  that,  after  running  a  short  time,  the  mnsa  of 
gas  drawn  out  in  a  given  time,  must  be  exactly  equal  to 
that  forced  in  in  the  same  time,  the  pressure  under  which 
the  engine  works  may  be  increased  by  shortening  the  cut- 
ofi'.  or  diminished  by  lengthening  it. 

To  prepare  the  engine  to  start,  it  is  obvious  that  a  certain 
pressure  must  first  be  got  up  in  the  reservoir.  This  need 
be  only  suflicient  to  set  the  engine  running.  After  it  has 
once  started  it  will  regulate  itself,  and  will  soon  create  the 
pressure  due  to  the  length  of  cut-ofi'.  In  small  engines  this 
preliminary  pressure  may  be  got  up  by  a  few  turns  of  the 
fly-wheel.  For  large  ones  a  force-pump  must  be  used ;  but 
when  once  got  up,  there  is  no  need  that  it  should  run  down, 
if  the  valves  are  close,  even  in  long  intervals  of  repose. 
As  the  reservoir  has  the  capacity  of  only  three  or  four 
charges,  it  is  not  a  great  labor  to  prepare  it. 

The  efiiciency  of  this  engine  is  due  to  the  expansion  of 
the  air  introduced,  and  of  the  products  of  combustion  (car- 
bonic acid  and  steam)  by  the  heat  generated  in  the  same 
combustion.  The  pressure  in  the  cylinder  is  no  greater 
than  that  in  the  reservoir.  The  ojiposing  pressure  is  at 
first  only  that  of  the  atmosphere,  but  riises  towards  the  end 
of  the  stroke  to  be  equal  also  to  that  in  the  reservoir. 
The  action  of  the  engine  therefore  in  every  respect  re- 
sembles that  of  a  hot-air  engine:  and  it  is  to  this  class, 
rather  than  to  the  class  of  gas-engines,  that  it  properly 
belongs.  Though  hot-air  engines  are  in  theory  the  most 
economical  of  engines  driven  by  heat,  the  economy  of  theory 
has  never  been  realized  from  them  in  practice,  in  conse- 
quence of  the  extreme  difficulty  of  imparting  heat  to  air. 
Radiant  heat  in  this  ease  produces  but  little  effect :  and  to 
heat  air  thoroughly  by  contact  requires  a  complicated  con- 
struction which  seriously  impedes  circulation  and  increases 
the  resistance  of  friction.  The  Brayton  motor  has  prsic- 
tieally  solved  this  diflieuKy,  by  mingling  the  fuel  with  the 
air  itself,  so  that  the  whole  heat  of  combustion  is  imparted 
to  the  air  directly.  It  is  therefore  a  hot-air  engine  with- 
out a  furnace,  or  one  in  which  the  furnace  is  the  cylinder 
itself. 

The  economical  performance  of  this  engine  has  been 
tested  by  Prof.  R.  N.  Thurston  of  the  Stevens  Techno- 
logical Institute,  Hoboken.  and  R.  H.  Buel.  Esq.,  mechanical 
engineer  of  New  York.  These  gentlemen  found  the  con- 
sumption of  gas  to  amount  to  S-'^jfj  cubic  feet  per  horse- 
power per  hour:  being  less  than  that  of  the  Otto  and  Lan- 
gen  engine  by  about  18  per  cent.  But  the  steadiness  of 
action  of  this  engine  adapts  it  to  high  as  well  as  low  powers; 
and  it  works  silently  while  the  one  just  mentioned  creates 
an  intolerable  din.  It  is  obvious  th.at  the  Brayton  engine 
might  be  made  double-acting  by  employing  separate  pumps 
for  the  reservoir.  F.  A.  P.  BAn.\Ai:D. 

Gaskell  (Eliz.^beth  Cleghorn,  iife  Stevexsox),  b.  at 
Chelsea,  England,  in  ISll,  married  a  Unitarian  minister  of 
Manchester;  author  of  J/on/  Ilartoti,  iS-iS  ;  Moorhmd  Cot- 
Inge,  lS,iO:  Hiilli,  1S53:  Surlh  anil  Solilh,  1S55  ;  Round 
the  Sofa,  1859:  Syh  ill's  Liners,  186,i  :  ll'iVcs  nnll Dnnylilcrt, 
1806,  and  other  novels,  all  of  high  moral  purpose,  and 
mostly  written  with  cleverness:  also  of  Tfw  Life  of  Char- 
liitte  Brouti,  1857.    I),  at  Alton,  Hampshire,  Nov.  12,  1S65. 

Gas'kill,  tp.  of  Jefl"erson  co.,  Pa.     Pop.  478. 

Gas-Lighting  [Oer.  Gasheleuchlmifj;  Fr.  reehiirage  nti 
rjaz],  1.  >!aa-  Wells. — Combustible  gases  issue  from  the  earth 
in  v.arious  parts  of  the  world,  constituting  what  are  called 
gas-springs  or  wells.  The  holy  fires  of  Baku,  on  the  Cas- 
pian, and  many  of  the  sacred  fires  of  the  Greeks,  were  thus 
supplied  with  fuel.  The  Chinese  have  for  ages  used  the 
gas  which  issues  from  some  coal-beds  near  Peking  for 
evaporating  brines.  In  IGofl.  Shirley  described  a  gas-well 
in  Lancashire.  Sir  James  Lowther  in  1733  called  attention 
to  the  gas  which  issued  in  a  coal-mine  at  Whitehaven. 
This  spring  was  afterwards  walled  in,  and  the  gas  burned 
through  a  2-inch  tube,  and  thirty  years  later  it  was  pro- 
posed to  light  the  streets  of  Whitehaven  with  it.  Frcdonia, 
N.  Y.,  was  lighted  fifty  years  ago  with  natural  gas,  and 
the  Kanawha  salt-wells  have  long  delivered  gas  in  large 
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quantities.  The  city  of  Erie,  Pa.,  has  now  thirteen  gas- 
wells,  bored  as  such,  which  furnish  g:i*  to  he  used  as  fuel 
under  sluam-boilers.  One  of  these  furnishes  gas  under  a 
pressure  of  2(iO  pounds  per  square  inch.  Tlie  wells  art-  COO 
feet  deep,  cost  $1600  each,  anil  yicM  from  10.000  to  .'tO.OOO 
feet  each  per  day.  A  wonderful  gus-well  occurs  at  Bloom- 
field.  Ontario  co.,  N.  Y.  It  was  bored  to  a  depth  of  000 
ft-et  for  uil,  and  yields  sod.liOU  feet  daily  of  IP.  candle  gas. 
A  well  at  liuruing  .Springs  on  the  Little  Kanawha.  West 
\i\.,  300  feet  deep  and  4  inches  in  diameter,  supplies, 
through  a  2-inc)»  pipe  over  a  milo  long,  28  boilers  of  12 
horsc-jjower  each,  50  stoves,  and  many  lights.  (Sec  Si(f. 
Am.  J.  Sci.,  xlix.,  1S4.').  p.  100;  article  on  dhio  gas-wells 
by  J.  S.  Nkwukkuv,  Am.  t'lfmi^t,  i..2ul,  IS70:  and  article 
Ity  H.  M'rUTZ  on  American  gas-wells,  vim.  Uaa-Light  J., 
ifec.  2,  1S71,  p.  102.)  The  jirc-damp  of  coal-mines  is  the 
same  gas,  which  was  jiroduced  during  the  formation  of  the 
C'liil  from  vegetable  matter,  and  is  liberated  by  the  pick  of 
the  miner,  to  make  an  explosive  mixture  with  the  air  of 
the  mine.  The  gas  which  bubbles  fo  the  surface  in  stag- 
nant po(ds  is  of  the  same  character.  In  all  cases  these 
combustible  gases  consist  chiefly  of  mamh-tjnn,  or  methane 
(CH*),  also  called  light  carburettcd  hydrogen,  with  smaller 
proportions  of  ethane,  propane,  etc.,  the  lighter  members  of 
the  paraffin  series  of  hydrocarbons,  of  which  petroleum  is 
chiefly  composed.  (See  I'etkoi.kim.) 

2.  Enrly  UUtorjf  of  GuH-Ltfjht'uuj. — About  the  beginning 
of  (he  seventeenth  century  \'an  Ileluiont  noticed  that  when 
animal  or  vegetable  substances  were  heated  in  close  vessels, 
vapors  or  spirits  were  obtained  which  burned  with  a  bright 
flame.  Some  time  previous  to  ICUI.  Dr.Juhn  Clayton  pre- 
pared gas  from  the  bituminous  coal  of  Wigan.  collected  it 
in  bladders,  and  burned  it  t"or  tlic  amusement  of  his  friends. 
In  1720,  Dr.  Stepheu  Hales  made  similar  experiments  with 
Newcastle  coal.  The  bishop  of  Llaudaff  showed  in  1767 
how  gas  evolved  from  coal  might  be  conveyed  in  tubes,  and 
in  17S0,  Dr.  Pickel,  ]jrufessor  of  chemistry  at  AViirzburg, 
lighted  his  laboratory  with  the  gas  obtained  by  the  dry  dis- 
tillation of  boucs.  In  17S7,  Lord  Dundnnald  of  Culross 
Abbey  in  Scotland  took  out  a  patent  for  making  coal-tar, 
and  erected  ovens  for  the  purpose.  The  coal-gas  jiroduced 
was  burned  at  the  abbey  as  a  curiosity.  The  real  inventor 
of  practical  giis-lightlng  was  William  Murdorh.  who  in 
17U2  lighted  his  house  and  office  at  Redruth  in  Cornwall 
with  gas  made  from  coal,  and  astonished  his  neigiibors  still 
miirc  by  ailaptiug  the  new  light  to  a  small  stcam-earriago 
in  which  ho  rode  to  and  from  the  mines,  lie  soon  removed 
to  Scotland,  and  in  17'J7  lighted  his  premises  at  Old  Cum- 
nock, in  Ayrshire,  with  coal-gas.  In  17US  he  constructed 
gas-works  at  the  shoi>sof  Boulton,  Watt  A  Co.  at  Soho,  and 
first  publicly  exhibited  the  ga!;;  in  1S02  at  the  Peace  of 
Amiens,  when  ho  showed  two  enormous  flames  of  coal-gas 
burning  from  two  copper  vases  at  these  works.  In  1S0;> 
the  cotton-mills  of  Phillips  A  Lee  at  Salford  were  lighted 
with  gas  by  lloulton.  W;itt  k  Co.,  under  the  <rirection  of 
Murdoch;  and  at  about  tlio  same  time  the  mills  at  Sow- 
erby  Bridge  were  lighteil  by  the  same  firm,  under  the  di- 
rection of  Mr.  Clegg.  In  iruy  the  French  engineer  Le  Bon 
took  out  a  patent  in  France  for  making  gas  from  wood,  with 
which  he  proj)oged  to  liglit  Paris.  In  1  "^O-l,  Winsor  leetured 
on  g;is  at  the  Lyceum  Theatre  in  L'Uidon,  exhibiting  the 
gas,  but  making  a  great  mystery  of  the  jjrocess.  Jle  finally 
obtained  pcrmi8^ion  to  light  a  few  street-lamps  with  gas  in 
Pftll  Mall,  which  he  did  in  iSOy,  and  organized  the  Na- 
tional Light  and  Heat  Co.,  applying  for  a  charter,  which 
was  refused.  A  great  newspajjcr  war  was  then  initiated 
by  him,  in  order  to  create  n  popular  interest  in  the  new  light. 
Id  LSltt,  Purlianient  authorized  His  Majesty  to  grant  a 
charter  within  three  years.  On  Dee.  31,  ISKi,  Westminster 
Bridge  was  lighted,  and  soim  after  the  oil-lights  in  the 
Btrcetfl  of  St.  Margaret't".  Westminster,  were  replaced  by 
ga-s,  and  the  next  year  (iSi:.)  (Juildhall  was  liglited.  Still, 
prejudice  against  the  new  light  wns  so  intense,  even  on  the 
part  i»f  men  of  science,  that  it  sceme<l  at  one  time  to  present 
an  insunnuuntable  obstacle  to  its  further  progress.  Davy 
{afterwards  Sir  Humphry)  ridiculed  the  idea  by  asking  if 
it  were  intended  to  take  tho  dome  of  St.  Paul's  for  a  gas- 
holder. The  popular  ignuranco  with  regard  to  gases  in 
general  was  so  great  that  when  gas  was  finally  admitted 
into  tho  House  of  Commnus,  tlie  nrchiteet  tlireetid  that  tho 
pipes  be  placed  four  or  five  inches  from  the  walls,  lest  their 
neat  should  fire  the  building.  I'opuhir  prejudice  waft  bv  no 
means  tho  only  obstacle  to  the  introduetiitn  nf  gas-lighting. 
Tho  apparatus  an^l  maehinery  had  to  be  Invented;  men 
had  to  be  instructed  to  make  them,  ami  others  to  use  them. 
Suitable  pipes  for  distributing  the  gas  could  not  be  ob- 
tained. Wood  and  paper  were  patenleil,  gun  barrels  were 
screwed  together,  till  finally  wnmght-iron  pipes  wore  >up- 
pliod.  Til  IS22  there  were  f<»ur  great  companies  in  Lonclon, 
using  l;i] .'(  retorts  and  17  gas-htdclers,  and  making 
."i'J7,tnm,tillO  cubic  feet  of  gas  annually.     Now,  every  large 


city  in  tho  civilized  world  is  lighted  by  gas,  giving  rise, 
with  tho  collateral  business  of  making  the  fixtures,  burn- 
ers, etc..  and  working  up  tho  waste  products,  to  one  of  the 
most  extensive  industries. 

The  manufacture  of  gas  was  first  attempted  in  the  U.  S. 
at  Baltimore,  without  success  till  1S21.  It  was  introduced 
in  Boston  in  ISL'2,  and  in  IS2;J  the  New  York  Gas-Light 
Co.  was  started,  though  it  was  not  in  successful  operatiuu 
till  1^27.  There  are  now  probably  4011  to  500  couij)anies  in 
the  U.  S.,  with  an  aggregate  capital  of  $;»0.000.000  or  more. 

3.  Materials  used  for  Mtikiwj  ditn. — .All  vegetable  and 
animal  substances  when  exposed  in  close  vessels  to  a  red 
heat  undergo  destructive  distillation,  yielding  gas,  water, 
and  tar,  ami  leaving  a  resiflue  of  charcoal  or  coke.  A  few 
only  are  adapted  for  the  economical  production  of  illumi- 
nating gas.  Bituminous  coal  is  tho  material  generally 
selected,  though  under  certain  circumstances  several  others 
have  been,  and  are  even  now,  emjiUiyeil.  The  most  im- 
])ortant  of  these  are  petroleum  av  some  of  its  less  valuable 
jiroducts  {as  naphtha  or  residuum),  rosin,  wood,  peat,  cheap 
oils,  and  fats.  The  mixture  of  hydrogen  and  carbonic  ox- 
ide, called  '*  water-gas,"  Jiroduced  by  passing  steam  over 
red-hot  coke,  charcoul,  or  anthracite,  or  a  mixture  of  steam 
and  petroleum  vajior  or  gas  through  a  red-hot  retort,  has 
been,  and  is  now,  employed  with  success  in  the  manufacture 
of  illuminating  gas,  its  want  of  illuminating  power  being 
sup])lied  by  rich  gases  from  other  materials. 

4.  Ciifd-ijftH  is  made  from  bituminous  co;il.  The  follow- 
ing are  tho  most  important  varieties  of  mineral  coal : 

1.  Anthracite. 

(Xon-caking, 
Caking, 
Caunel. 
3.  Lignite,  or  brown  coal. 
In  addition  to  these  coals,  there  are  bituminous  shales,  such 
as  the  Boghcail  mineral  froiu  Scotland,  the  Wallongongite 
from  Australia,  and  the  pa(ier  shales  of  (Jermany.  There 
are  also  asphaltic  minerals,  which,  while  they  are  never 
used  alone,  are  very  important  when  added  to  poor  coals, 
to  the  extent  of  5  or  10  per  cent.,  as  enricliing  materials, 
for  the  purpose  of  improving  the  quality  of  the  gas.  Tho 
most  imjt'irtant  of  these  asplialts  are  albertite  from  Xo\a 
Scotia  and  grahamite  from  West  Virginia.  These  asphalts 
produce  large  qiuuitities  of  extremely  rich  gas.  but  tlieir 
cost  limits  the  tjuantity  that  can  be  used.  Next  to  them  in 
quantity  and  quality  of  the  gas  come  the  rich  bituniiiunis 
shales  above  mentioned,  but  they  too  are  not  found  in  suf- 
ficient quantities  to  be  used  alone.  Of  true  coals,  the  cau- 
nels  yield  tlie  richest  gas,  and  in  England  they  arc  some- 
times used  exclusively.  The  caking  coal  is,  however,  the 
chief  material  employed.  The  advantage  of  this  variety 
of  coal  is  due  to  its  abundance  and  consequent  cheapness, 
and  to  the  fact  that  when  heated  It  undergoes  a  kind  of  fu- 
sion, and  furnishes  a  compact  porous  coke  of  great  value 
as  fuel.  The  gas  from  caking  coal  is  inferior  in  illumi- 
nating jiower,  iiut  this  deficiency  is  supjtiied  by  the  use  of 
a  certain  jiroportlon  of  richer  cannels  and  other  enriching 
materials.  The  table  on  the  next  page  illustrates  the  charac- 
ter of  a  few  of  the  more  important  gas-coals  and  cnrichcrs. 
Tho  jiereentage  of  sulphur  in  gas-eoal  is  a  matter  of 
eonsideralde  importance,  as,  while  about  half  of  this  sul- 
jihur  renmins  in  the  coke,  the  other  half  passes  into  the 
volatile  products,  and  is  divided  between  the  gas,  the  am- 
monia-water, and  the  tar.  \)i  the  sul]>hur  contained  in  tho 
gas  must  be  removed  in  the  prort .  s  of  purification,  the  cost 
of  this  part  of  tiie  process  inereiiscs  with  the  percentage  of 
the  suljthur  contained  in  the  coal.  Tho  sulphur  is  present 
in  the  coal  ehiefly  in  the  form  of  iron  pyrites  (FeSs).  Some 
American  gas-coals  contain  considerable  percentages  of 
sulpiiur.  The  Nova  Scotia  crtals  (tJIace  Bay.  Bri<lgeport, 
International, etc.)  contain  from  .'i  to  .'i  per  cent. ;  Uetl  Bank, 
Pa.,  O.iSy  ;  Westmoreland,  Pa.,  l.aO;  Murphv's  Run,  West 
Va.,  l.SS  to  ;i.Ofi:  Orrell,  Kng.,  1.75  to  2.:M.*  The  last  eol- 
unin  in  the  above  tabic  sliows  the  number  of  feet  <d'  gas 
purified  by  one  bushel  of  lime,  which  is  a  tolerable  imliea- 
tion  of  the  ainiMUit  of  suljiliur  which  goes  into  the  gas. 

The  niaiiu/tntitrr  »-/'  voul  >jnit  Incluiles  three  distinct  op- 
erations :  (  I )  the  distillation  of  the  coal ;  (2)  the  separation 
of  tho  water,  tar,  and  other  condensable  iiuitters — vondrun- 
atiim  ;  {'V)  tho  removal  of  suljdiur  compounds  and  carbonic 
acid — iniiuj}rittii,u. 

Rrttn-tH. — Tho  distillation  is  eflceted  in  long  horizontal, 
semi-cylindrical,  D-shaped  retorts  of  cast  iron,  or  ninro 
generally  of  day,  whieh  consist  of  two  parts — tho  bitdy 
ainl  the  mouthpiece.  (Fig.  1,  C.)  They  are  closed  when  in 
use  by  a  lid,  pmperly  luted  ami  hold  in  place  by  a  screw. 
Tho  retorts  arc  set  in  groups  or  firtirhtt  of  three,  five,  six, 
or  seven,  heated  by  one  fire  nf  coke.  In  Paris  tho  Siemens 
rogeneratiriK  furiiuec  has  been  inlro<lueed  for  heating  f:ns- 
relortfl.  At  the  Vaugi-rard  station  oue  furnaco  furni*ihiil 
fuel  i-T  1?'^  r.tort",  ^i'l  in  l-'-riehea  of  t*,  with  regenerating 
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I.  Cakino  Coals. 

New  Castle,  Eiif^land 

Glace  Bay,  Cape  Breton 

Line;au,Cape  Breton 

Block  House,  Cape  Breton.. 

Kttsburg,  Pa , 

Westmoreland,  Pa , 

Sterlins,  O 

Di'spard,  West  Va , 

II.  C.iXNEL  Coals. 

Kirkle^s  Hall,  England 

Darlington,  0 

Potonia,  West  Va 

III.  ENiiirinxu  Materials. 
Bogheml  jiiiiiiMal,  Scotland... 

Graliaiiiite.  West  Va 

Albertite,  Nova  Scotia 

WoUongongite,  Australia.... 


Volatile 

FUed  car- 

matter. 

bon. 

32.70 

65.55 

SS.M 

60.80 

40.80 

57.70 

36.70 

51.93 

J     36.00 

ss.oo 

37.50 

56.90 

40.00 

53.30 

40.30 

56.40 

4.'!.00 

40.00 

46.00 

41.00 

51.60 

15.70 

53.60 

44.50 

57.70 

41.90 

82.50 

6.50 

Gas  per 
jtonof  2l,'10 
jlba. ia  cu- 
bic leet. 


Coke. 

Candle-       per  ton  of  TOO  lbs. 
powtr  or 
gas. 


Pounds. 


1.75 

4!o6 

1.50 
7.07 
6.U0 
5.G0 
6.70 

3.30 
17.00 
13.00 

32.70 

2.00 
O.-IO 
11.00 


10057 
9oG0 
9520 

10217 

10&42 
10528 
107G5 

10012 
9800 
13200 

13G19 
loOOO 
147&4 
13716 


10.11 
12.50 
12.92 
17.32 

1(1.62 
18.81 
20.41 

21.47 

34.98 
42.79 

26.45 
2S.70 
49.55 
131.00 


1536 
14S4 

1450 
1460 

1544 
14S0 
1540 

1410 
1320 
13S0 

137S 

1056 
806 
424 


Itnsbels. 


Gas  puri- 
fied bj-  1 
bushel  of 
lime,  io 
cublo  feet 


49 

38 
42 
40 

40 
36 
36 

36 
32 
32 

Z5 
44 

16.S 


3500 
1945 
2200 
2304 

6420 
3993 
2494 

2000 
2S0!i 
4510 


chambers  beneath  each  bench.  The  saving  in  fuel  is  said 
to  amount  to  29  per  cent.  The  coal  is  charged  in  at  the 
front  of  the  retort  through  the  mouthpiece,  j^cnerally  in  an 
iron  scoo]»,  which  is  inverted  before  it  is  withdrawn,  leav- 
ing the  coal  evenly  distributed  on  the  bottom  of  the  retort. 
"When  the  distillation  is  completed,  the  lid  is  removed  and 
the  red-hot  coke  is  drawn  out  into  an  iron  wlieelbarrow, 
spread  out  in  the  yard,  and  quenched  with  water.  About 
one-third  of  the-  coke  obtained  is  required  for  heating  the 
retorts ;  the  rest  is  sold.  The  work  of  charging  the  red- 
hot  retorts  and  drawing  the  coke  is  very  laltorious  and 
exhausting,  and  an  efioctivo  machine  for  performing  this 
duty  has  long  been  a  desideratum.  Such  a  maehino  has 
been  invented  by  Mr.  T.  F.  Rowland  of  Grcenpoint,  N.  Y., 
and  is  figured  and  described  in  the  Coal  and  Iron  Jiecord 
of  Sept.  24,  1873.  The  working  model  certainly  accom- 
plishes all  that  can  be  desired.  The  intensity  and  duration 
of  the  heat  to  which  the  coal  is  exposed  are  matters  of 
great  importance.  For  iron  retorts  a  dull  cherry  (1470° 
F.)  to  a  clear  cherry-red  heat  (1830°  F.)  is  most  suitable. 
For  clay  retorts  a  deep  orange  (2010°  F.)  to  a  clear  orange 
(2190°  F.),  or  even  a  white  heat  (2370°  F.),  is  employed, 
the  coal  itself  being  exposed  in  either  case  to  a  temperature 
of  1500°  to  lfi00°  F.  The  effect  of  too  low  a  temperature 
is  to  produce  a  larger  proportion  of  condensable  vapors, 
which  are  lost  in  the  form  of  tar,  while  too  high  a  temper- 
ature injures  the  quality  of  the  gas  by  decomposing  it  into 
non-luminous  marsh-gas  and  hydrogen.  When  the  charge 
of  lOU  or  200  pounds  of  coal  is  first  introduced  into  the 
hot  retort,  the  outer  layers  only  of  the  coal  undergo  dis- 
tillation, yielding  condensable  vapors  very  rich  in  carbon; 
these,  passing  through  the  red-hot  retort  on  their  way  out, 
are  decomposed  into  fixed  gases  of  high  illuminating  power. 
As  the  heat  continues  these  outer  layers  of  coal  become  con- 
verted into  coke,  which  is  soon  raised  to  a  red  heat.  In  the 
mean  time  the  heat  reaches  the  interior  of  the  charge,  and 
the  vapors  produced,  passing  through  the  red-hot  layers 
of  coke,  are  in  turn  converted  into  fixed  gas.  As  each  suc- 
cessive portion  of  vapor  has  to  pass  over  a  larger  surface 
of  red-hot  coke,  it  is  more  and  more  completely  decomposed, 
and  its  percentage  of  carbon,  and  consequently  its  illumi- 
nating power,  reduced.  For  this  reason  the  quality  of  the 
g;is  deteriorates  as  the  process  of  distillation  continues,  till 
finally  little  besides  hydrogen  is  evolved.  At  the  last  stages 
of  the  process  the  sulphur  contained  iu  the  coke  is  said  to 
form  bisulphide  of  carbon,  which  is  a  most  objectionable 
impurity.  It  is  considered  better,  therefore,  to  interrupt 
the  process  at  the  end  of  four  hours  than  by  continuing  it 
to  impair  the  quality  of  the  whole  product  by  the  poor 
gases  of  the  later  stages  of  the  distillation.  To  prevent 
the  reduction  of  the  illuminating  power  of  the  gas  by  too 
high  a  temperature,  it  is  also  necessary  to  remove  the  gas 
fr<uu  the  retort  as  soon  as  possilile,  and  not  to  jieruiit  its 
pressure  to  be  increased  by  obstacles  to  its  ready  escape. 
For  the  accomplishment  of  this  object  an  exhauster,  or 
gas-pump,  is  employed — not  so  much  to  suck  the  gas  out 
of  the  retort  (the  partial  vacuum  produced  in  the  retort 
rarely  exceeds  one  inch  of  the  water-column  in  the  pres- 
sure-gauge) as  to  push  the  gas  ahead  through  the  con- 
denser, washer,  and  purifiers  into  the  holder,  and  thus 
make  room  for  more  gas  to  follow  from  the  retort.  The 
effect  of  too  low  beats  is  shown  to  an  exaggerated  degree  in 
the  following  comparison  of  the  results  obtained  from  the 
same  coal  when  distilled  at  a  bright  red  heat  for  gas,  and 
at  a  heat  hardly  red  (7o0°  to  800°  F.)  for  coal-oil.  One 
ton  of  2240  pounds  of  Newcastle  coal  yielded — 

I.  AVheu  distiUeil  for  gas,  at  a  high  |  IL  Whea  distilled  for  oil,  at  a  low  tem- 
temperature,  pcraiure. 

Gas 7450  cu.  ft.  Gas 1400  cu.  ft. 

Coal-tar 1?J  gals. '  Crude  oil 6S  gals. 

Coke 1200  lbs. .  Coke 1280  lbs. 


The  Standpt'pe. — From  the  retorts  the  gas  and  Tapors 
pass  up  through  the  ascension  or  sfaiidpipc,  which  is  at- 
tacheil  to  the  mouthpiece,  to  the  hydraulic  main. 

The  Ifi/<lranlic  Main  (Fig.  1,  B). — This  is  a  large  hori- 
zontal tube  half  filled  with  tar  which  condenses  from  the 
gas,  the  constant  level  of  which  is  maintained  by  an  over- 
flow to  the  tar-well.  To  prevent  the  escape  of  gas  from  the 
hydraulic  nmin  when  the  retorts  arc  opened,  the  standpipe 
makes  a  double  turn  and  enters  the  hydraulic  main  from 
above,  its  end  dipping  three  or  four  inches  into  the  tar,  which 
makes  an  effective  seal.  The  hydraulic  main  is  really  the  first 
element  of  the  condensing  apparatus,  for  here  the  conden- 
sable vapors  begin  to  sejiarate,  as  tar  and  ammonia-water. 

The  Juxhaiistcr  (not  shown  in  Fig.  1). — From  this  main 
the  gas  ]iasses  to  the  exhauster,  or  gas-pump,  which  pushes 
it  forward  to  the  condenser,  or  refrigerator.  There  is  a  pop- 
ular idea  that  the  exhauster  is  a  convenient  device  to  enable 
the  gas  companies  to  draw  in  air  through  the  open  retorts, 
and  thus  dilute  the  gas.  No  one  is  more  interested  in  pre- 
venting this  than  the  gas  companies,  for  air  exerts  a  most 
fatal  influence  on  the  quality  of  the  gas.  Two  per  cent,  of 
air  diminishes  the  illuminating  power  of  the  gas  10  per 
cent.,  5  of  air,  30  per  cent.,  7  of  air,  4S  per  cent.,  10  of  air, 
60  per  cent.,  and  20  of  air,  SS  per  cent.  The  exhauster  is 
provided  with  a  special  device  to  prevent  the  drawing  in 
of  air. 

Tlie  condenser  (Fig.  1,  D)  consists  of  a  series  of  iron  tubes 
placed  in  the  open  air,  or  more  commonly  in  cisterns  of  cold 
water.  By  a  simple  contrivance  (Fig.  1,  E)  the  tar  and  am- 
monia-water which  separate  from  the  gas  as  it  traverses 
the  condenser  readily  flow  off  into  their  respective  wells. 
From  50  to  100  square  feet  of  tube-surface  is  allowed  for 
every  1000  feet  of  gas  to  be  cooled  per  hour.  At  the  works 
of  the  New  York  Gas-Light  Co.  a  multitubular  conden- 
ser is  in  use,  consisting  of  two  sets  of  eight  boxes,  each 
containing  100  tubes,  3  inches  in  diameter  and  lb  feet  long. 
The  gas  jiasses  up  in  one  set  of  tubes  and  down  in  the 
next,  through  the  entire  scries  of  sixteen  boxes,  thus  trav- 
ersing 240  feet  of  3-inch  pipe,  cooled  by  a  constantly 
changing  water-supply  outside.  The  action  of  this  con- 
denser is  more  than  its  name  implies.  While  the  warm 
gas  contains  steam  and  various  condensable  vapors,  which 
are  liquefied  and  separated  here,  it  also  bears  along  a  con- 
siderable quantity  of  tar,  in  the  form  of  globules,  spray, 
or  fog.  too  minute  to  be  deposited  by  gravity.  This  tar  is 
already  cimdensed  to  liquid,  and  it  requires  for  its  separa- 
tion actual  contact  with  a  bath  of  tar,  as  in  the  hydraulic 
main,  or  with  surfaces  wet  with  tar,  as  in  the  tubes  of  the 
condenser;  the  tortuous  journey  is  also  favorable  for  the 
lickiiKj  vp  of  the  tar-globules  by  the  tarry  surfaces. 

The  Wafher  (not  shown  in  Fig.  1). — The  gas  next  enters 
the  icashcr,  and  then  at  many  works  a  scrubber,  both  de- 
signed to  render  more  complete  the  separation  of  the  tar 
and  ammonia,  and  also  to  separate  some  of  the  sulphur 
compounds.  The  washer  consists  of  a  series  of  compart- 
ments, through  which  the  gas  passes,  and  where  it  is  ex- 
posed to  jets  of  water.  At  the  East-side  works  of  the  Man- 
hattan Co.  the  washer  consists  of  a  series  of  36  cells,  3  feet 
square  and  10  feet  high,  each  supplied  with  two  jets  of 
water,  which  enter  at  the  side  and  are  thrown  into  spray 
by  impinging  ag^ainst  an  iron  plate.  The  gas  passes 
through  the  entire  series. 

The  scrubber  (Fig.  1,  0)  is  a  large  chamber  partially  filled 
with  coke,  fragments  of  fire-brick  or  paving  stones,  which 
are  kept  constantly  wet  by  a  spray  of  water.  It  serves  to 
remove  the  last  portions  of  tar,  etc. 

Apparatus  of  St.  John  and  liochceU. — The  free  use  of 
water  on  the  gas  is  found  to  be  objectionable,  as  some  of 
the  rich  illuminating  gases  and  vapors  present  are  dis- 
solved out  by  it,  and  the  illuminating  power  is  reduced 
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Fig.  1. 


Coal-Gas  Works. 


thereby.  For  this  reason  dry  scrubbing  is  sometimes  re- 
sorted to,  or  washing  and  pcrubbin;^  with  the  iiniinouia- 
water  derived  from  the  gas  itself.  Messrs.  St.  John  and 
Rockwell  have  devised  an  apjiaratus  (ligurcd  and  described 
in  the  Am.  Guis-Lujht  Juunutl  of  Jan.  10,  1S75)  which  takes 
the  place  of  condenser,  washer,  and  scrubber,  and  entirely 
avoids  the  use  of  any  water  save  that  condensed  from  the 
gas.  It  consists  of  a  series  of  compartments  by  which  the 
gas  from  tlio  hydraulic  main  is  made  to  bublde  throuf^h  the 
tar  and  ammonia-water,  and  to  pass  over  a  latticework  of 
iron,  which  catches  tbc  tar-globules.  The  writer  tested  this 
apparatus  (now  used  by  the  Harlem  (Jas -Light  Co.)  for  a 
week,  using  Ifi;i.l20  pounds  of  Pennsylvania  and  470,445 
pounds  of  Murphy  Kuu  coal.  The  yield  averaged  10,8'J7  feet 
of  17.0t»-canilie  gas,  which  contained,  after  being  purified 
with  oxide  of  iron,  only  2. Go  grains  of  ammonia  and  23.68 
grains  of  sulphur  in  100  cubic  feet.  Pruf.  W'urtx  {Am. 
G'i»-L!'jht  J.,  Jan.  2,  lS7a)  reported  the  results  of  his  an- 
alysis of  the  gas  bef<tre  and  after  it  passed  this  a]jparatus, 
as  follows  (the  numbers  in  the  first  two  columns  represent 
grains  io  100  cubic  feet) : 


Crude  gaa 

from  hj'draullo 

main. 

Oaii  nfUT  puss- 
lag  llio  nppa- 
ralus. 

I'ercculago    of 
ouch  iiiipurlty 
removed. 

Water 

3515 
515 
2C0 
123 
339 

I2:« 

IfiUS 

2G75 

44 

56 

25 

237 

1105 

1522 

23.92 

91.46 

"9.05 

79.77 

31).  IS 

Sulpluirelled  hydrogen- 

lO.Sl 
10.3(> 

PrnditctM  of  the  Jti«tiUatio»  of  Coaf. — Before  proceefling 
to  describe  the  process  of  purificatinn,  it  will  In;  well  to 
cxhihit  the  composition  of  the  products  produced  from  the 
coal  in  the  process  of  gas-making; 

I.  Coke.  poroont. 

1,  Carlion yO-'J5 

2,  SulpliiJcof  iron  (l''e,S,) H-IO 

3,  Ash 3-15 

II.    A«Mcl.Nl,l-W,»Ti:il. 

1,  Aoid  carbonate  of  animouia NIIjUCOj. 

2,  l[yilro.<<ulphiLtc  of  ummoniii NiUHS. 

3,  .Sulphoc^iiiiicle  of  ntnmonium NIliCNS. 

4,  Cyanide  of  amuioiiiiini NJI4CN. 

b,  Cblorido  of  ammonium NII4CI. 

III.  T.m. 
1.   Ilifdroc»rhon», 
Formula,     ftp.  Kr, 

1,  Benzol C«IIj 

2,  Toluol,  methyl- hon- 

7.0I r,U9 

3,  Klhyl-benzol C,IIio 

4,  Xylol,       ilimclhyl- 

benzol Cgllio 

6,  Cumol,  propyl-bon- 

zol Cgllii 

8,  Methyl -olhvl- ben- 
zol   '. Ciillii 

7,  Tri  -  mpibyl  -  luniol 

(p^ieudooumol,   iiie- 

sitylcne) C»IIia    inn 


.8i0       82 


.870 

.867 
.870 


111" 

132° 

HO" 
163° 
100° 


•nolllng.polt)H. — , 
'C. -17i».6°F. 

-231.8° 

-  209.0° 

-  284.° 

-  307.4° 
-320°" 

_  :!:tn,s° 


232° 
i)l° 

220° 
240° 
300° 


0.60 
.609 


30° 
68° 


*  Formula.    Sp.gr.     ,         Boiling 

8,  Isobutyl-bcnzol CioHu  159°  C.= 

9,  Cvmol.  methyl-pro- 

■pyl-benzol CioHn    .861     178°      = 

10,  Di-ethyl-benzol CioHu  178°      = 

11,  Di  -  methyl  -  ethyl- 

benzol  (ethvl--vy- 

lol) ■. CioTIu  184°      = 

12,  Amyl-bcnzol Cullie    .859     193°      = 

13,  Jlethyl-.imyl-benzol   C12H18  213°      = 

14,  Di  -  methyl  -  amyl- 

beiizol   (amyl-.\y- 

lol) '. Cl3ll20    

15,  Phcnylcno CaHi     

10,  Cinnamene,     styro- 

leue Cells      -924 

17,  Na)ihthak"ne CioHs    1.153 

18,  Di-|ihunyl Cnlho  

19,  Anthracene CuIIio  1.147 

20,  I'yrcnc CuIIio 

21,  Chrysenc CisHi-j 

22,  Benzerythrene 

{and  probabli/) 

23,  Quintane CsIIia 

24,  Sextane CbHu 

26,  Other  parathnes Ci,H:>n  +  2 

26,  Quintene,  amylece..  CjHio    35° 

27,  Pextene ) Cjllu    08° 

28,  Other  olifmes C„ll-iu 

29,  Quintine,  valervlencf'slls      40° 

30,  Sextine.diallyl Cillio    58° 

31,  Other  acetylenes C„ll'>,i-2 

32,  Dipropyl (C3ll7)2  .678 

33,  Diliutyi (C4lIo)2  .706 

34,  Diainyl (CsIIiOj  .741 

36,  Dicnproyl (C6lli3)2  .767 

36,  Otlier  alcohol  radi- 
cals  (CnH2n-f  1)2 

2.  Alrohoh. 

1,  Phenol,  carbolic  acid...  CiIIsOII   1.005  180°  C. 

2,  Crcsol,  cresvlic  acid r,II;l)l(       ...    200° 

3,  I'hlorol.phlorylicncid.  CbH„()H    1.037  195° 

4,  .\ylenol CsIlalHI       ...    213.5° 

i).  Thymol rioIIi.iOII    ...    220° 

fi,  Methyl-thymcjl CiiIli,-,iUI 

7,  p;thvi-thyinid <'i;lli;iiH 

8,  Amyl-thymul (.'lilla'Jll 

3.  AcuIb. 

1,  Acetic H.CiHjOa  1.062    1I7.2°C. 

2,  Butyric lI.C.HiOj     .9817  164° 

3,  Rosolio C20II10OJ 

4,  Brunolie ? 

4.  Bate). 


68° 
106° 
158° 
202° 


-  points ,— 
318.2° 


352.4° 
352.4° 


363.2° 
379.4° 
415.4° 


449.6° 
195.8° 

293° 
428° 
404°  ■ 
572° 


86° 
154.4° 

95° 
154.4° 

114.8° 
136.4° 

154.4° 
222.8° 
310.4° 
395.0° 


=  356°  F. 
_.  31)20 
^  383° 
=  410° 
=  428° 


=  2 13°  F. 
-  327.2° 


Ammonia HsN 

iMcthylamine CIUN' 

Ktbyl'aiiiiiie CjIhX 

IJietliylamiiic CjIliiN 

Aniline,    phenyla- 

mine CnllvN 

Toluidinc iMbA' 

XvliJine CiilIiiN 


One. 

(ias. 

.696 

19°  C.=    66.2° 

57.5°    -136.5° 

028 

182°     -359.6° 

206°     -401° 

215°     r  419° 
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Sp.  gr. 

, — Boiling-points — , 

.aj2 

225°C.=  4:'.7°  F. 

250°     =4S2° 

.985 

117°     =242.6° 

.961 

133°     =271.4° 

.946 

154°     =309.2° 

.921 

179°     =  354.2° 

1SS°     =370.4° 

211°     =411.8° 

Formula. 

8,  Cumidine CioHi:iX 

9,  CvBiidine CnllisN^ 

10,  Pvridine C5IUN 

11,  PicoUne Wh^ 

12,  Lutidine CtIIsN 

13,  Collidine ChHuN" 

14,  Parvoline CalliaN 

15,  Coridine C10II15N 

Ifi,  Rubidine C11H17N     1.017      230°     =446° 

17,  Viridine C12H19X     1.017      251°     =  4S3.8° 

IS,  Pjrrol C4H5X        1.077      133°     =371.4° 

10,  Lcucoline,  chino- 

line C9H7N       l.OSl      238°     =460.4° 

20,  Iridoliue,       lepi- 

dine C10II9N 

21,  Cryptidine,     dis- 

puline CiiHuN         ...       273.9°  =525° 

5.  Pitch. 
Oxidized  bituminous  bodies,  whose  nature  has  not  been 
accurately  determined. 

IV.  Gas. 

1.  Lumiuauta. 

riTDiUla.  Density. 

1,  Vapors  of  paraffines CnH>n  +  2 

2,  Propyl fC3H7)2 

3,  Other  alcohol  radicals {t'uHsn  +  ia) 

4,  Olefiant  gas,  ethene C2H4  .976 

5,  Propene C3H6  •  1.490 

6,  Butene C^Hs  1.940 

7,  Vapors  of  other  olifiues CnHjn 

8,  Acetylene C2H2  .920 

9,  Vapors  of  other  acetylenes? CnH2n-2 

10,  Valelene? CnHsn-i 

11,  Benzole CsHe  2.71 

12,  Vapors  of  toluol,  xylol,  etc CnH^n-e 

13,  Phenylcne,  etc.  ?...'. CuIIja-g 

14,  Cinnamene,  etc.  ? CnH^n  -  10 

15,  Naphthalene C10H3 

U,  Diphenyl.  etc.? C12H10 

17,  Anthracene? CuHio 

IS,  Pyrene? Cmllio 

19,  Chrysene? Civllij 

20,  Phenol,  etc.  (alcohols) ChII^d-tOH 

21,  Bases  above  mentioned 

2.  Diincnts. 

1,  Hydrogen H  .0691 

2,  Marsh-gas,  methane CH4  .5594 

3,  Carbonic  oxide CO  .9727 

3.   Impun'tiea. 

1,  Sulphuretted  hydrogen IIoS  1.1747 

2,  Ammonium  sulphydrate XII4HS 

3,  Bisulphide  of  carbon CS> 

4,  Oxysulphide  of  carbon? CSO 

5,  Sulphurous  acid  (anhydride)?....  SO2 

6,  Mercapt.Tu,  etc C2H5HS 

7,  Sulphur  bases,  etc 

8,  Ammonium  sulphocyanide XH4CXS 

9,  Ammonium  cyanide NHjCX 

10,  Ammonium  mono-carbonate NH4HCO3 

11,  Carbonic  acid  (anhydride) CO^  1.5240 

12,  Nitrogen ! N  .9760 

13,  Oxygen O  1.1026 

14,  Aqueous  vapor  (water) H-^O  .6201 

Parijicrxtion. — The    above-mentioned    impurities,    which 

are  not  separated  from  the  crude  gas  either  in  the  con- 
denser, washer,  or  scrubber,  are  all  more  or  less  objection- 
able. All  the  sulphur  compounds  ])roduce  sulphurous  acid, 
and  probably  some  sulphuric  acid,  when  the  gas  is  burned, 
which  vitiate  the  atmosphere,  and  may  even  cause  serious 
damage  to  books,  and  silks  and  other  textile  fabrics.  Am- 
monia is  objectionable,  because  it  attacks  the  fittings,  cor- 
rodes the  metres,  and  fixes  the  stopcocks.  It  also  has  the 
property  of  holding  tar  in  suspension.  When  burned  it  is 
partially  converted  into  nitrous  acid.  Ammonia  Is  in  some 
respects  advantageous;  it  unites  with  the  sulphuric  acid 
produced  during  combustion,  and  forms  harmless  sulphate 
of  ammonia:  and  it  is  also  said  to  prevent  the  deposition 
of  ua]ihthalene  in  the  mains.  The  nitrogen  and  oxygen 
which  are  generally  present  in  gas  are  supposed  to  be  en- 
tirely due  to  atmospheric  air,  which  unavoidably  gains  ad- 
mission when  retorts  are  charged,  purifiers  changed,  etc. 
Nitrogen  diminishes  slightly  the  illuminating  power  of  the 
gas,  as  it  absorbs  a  portion  of  the  heat  of  combustion,  with- 
out contributing  either  heat  or  light.  It  may  also  form 
nitrous  or  nitric  acid,  and  thus  vitiate  the  atmosphere. 
Oxygen  is  more  objectionable  than  nitrogen  ;  it  diminishes 
the  illuminating  power  of  the  gas  very  materially,  as 
already  stated  in  connection  with  the  exhauster.     Carbonic 


acid  also  occasions  a  considerable  loss  of  light;  1  per  cent. 
of  this  gas  is  said  to  diminish  the  illuminating  power  of 
coal-gas  5  per  cent. 

The  following  table,  prepared  by  Firle  {Poh/t.  Central- 
hlatt,  1861.  811),  indicates  the  percentages  of  the  impuri- 
ties at  different  stages  of  the  manufacture  at  Breslau: 

ln.bc,a,,r„n,-  Carbonic    Su.ph„^^.«d    i„„„„,.. 

1,  The  condenser 3.72  1.06  0.95 

2,  The  scrubber .■?.S7  1.47  0.54 

3,  The  washer 3.39  0.56  O.iiO 

4,  The  Laming  purifier 3.33  0.36  0.00 

5,  The  lime  purifier 0.41  0.00  0.00 

A.  Buhe  (/.  /.  GaHbehuchtunrj,  1S69,  420)  has  given  more 
elaborate  statements,  among  which  are  the  following: 

Gaa  from  Zittchau  Coal. 
In  the  gas  from-  C",^™'"  ^"^jS;';^'^;,"^  Cjanogen.  Ammonia. 

1,  The  hydraulic  main.  2.91  .23  .07  1.10 

2,  The  condenser 3.83  .40  .07  .24 

3,  The  scrubber 3.86  .44  .06  .15 

4,  The  washer 3.64  .31  .09  .04 

5,  The  purifiers 4.11  .00  .00  .00 

Gas  from  Nettlestcorth  (Eiiglan(f)  Coal. 

in  the  gas  fro.-  Carhj-c    ^^'IPj-^tM    ^^„„,,^ 

1,  The  hvdraulic  main 1.10  0.19  0.70 

2,  The  condenser 1.04  0.09  0.8S 

3,  The  scrubber 1.00  0.10  0.66 

4,  The  washer 0.9S  0.01  0.39 

5,  The  purifiers 1.13  0.00  0.00 

There  are  four  methods  of  purifying  gas  now  in  use: 

1.  The  ^^  et~Liiit€  Procvss. — This  process  involves  pass- 
ing the  gas  through  milk  of  lime.  It  is  the  oldest  process 
in  use,  and  is  very  effective  in  removing  both  the  sulphur 
compounds  and  the  carbonic  acid.  It  has  been  generally 
abandoned,  however,  on  account  of  the  difficulty  of  dis- 
posing of  the  fiuil  milk  of  lime,  called  "  blue  billy."  Oc- 
curring as  a  liquid,  the  ''blue  billy"  is  not  easily  trans- 
ported; and  as  it  docs  not  rapidly  undergo  oxidation,  it  is 
not  well  adapted  for  use  as  a  fertilizer.  Running  it  into 
rivers  and  streams  has  been  forbidden  by  law,  as  the  pollu- 
tion of  the  waters  by  it  was  intolerable,  while  the  extremely 
offensive  smell  which  it  emits  makes  it  impossible  to  store 
it  until  it  becomes  dry  enough  for  transportation. 

2.  The  Drtf-Limc  Process. — In  this  process  dry  or  slightly 
moist  hydrate  of  lime  is  placed  on  trays  in  iron  boxes, 
through  which  the  gas  is  made  to  pass.  This  process  is 
very  effective,  and  has  very  generally  superseded  the  wet- 
lime  process.  It  removes  the  sulphur  compounds  and  the 
carbonic  acid  equally  well.  When  the  foul  lime  is  re- 
moved, however,  it  evolves  the  same  odor  which  caused 
the  wet-lime  process  to  be  abandoned.  When  exposed  to 
the  air  it  rapidly  undergoes  oxidation,  becoming  heated  in 
consequence.  During  this  process  it  evolves  sulphide  of 
ammonium,  and  some  other  compounds  whose  exact  nature 
is  not  known,  but  whose  odor  is  extremely  offensive.  This 
is  the  cause  of  the  "gas  nuisance"  so  loudly  complained 
of  a  few  years  ago,  when  all  the  New  York  companies  cm- 
ployed  this  process  of  purification.  After  the  oxidation 
of  the  foul  lime  is  completed,  it  ceases  to  be  specially  offen- 
sive, the  peculiar  stench  being  evolved  during  the  first  hour 
or  two  of  exposure.  The  offensivcness  of  this  foul  lime 
became  such  a  constant  cause  of  complaint  in  the  largo 
cities  of  Europe  that  the  gas  companies  were  compelled  to 
abandon  the  process,  as  they  had  previously  abandoned  the 
wet-lime.  A  system  of  ventilating  the  foul  lime  has  been 
invented,  and  is  now  in  use  at  both  the  stations  of  the  Man- 
hattan Co.  in  New  York,  which  effects  its  oxidation  in  such 
a  manner  that  the  offensive  gases  evolved  are  not  permitted 
to  escape  into  the  atmosphere,  but  are  passed  through  a 
washing  apparatus,  and  finally  through  a  special  purifier, 
by  which  they  are  rendered  comparatively  inoffensive. 
This  invention  seems  to  obviate  the  nuisance  of  dry-lime 
purification. 

3.  The  Lamlnff  Process, — In  1S40,  Mr.  Laming  intro- 
duced the  hydrated  sesquioxide  of  iron  as  a  sub.«titute  for 
lime  for  purifying  gas,  preparing  it  of  a  suitable  quality 
by  mixing  copperas  (sulphate  of  iron)  with  slaked  lime 
and  sawdust,  and  exposing  the  mixture  to  the  air  to  oxi- 
dize the  protoxide  of  iron  to  the  sesquioxide.  The  result- 
ing mixture  contains  hydrated  sesquioxide  of  iron,  sulphate 
of  lime,  and  sawdust.  M'hen  an  excess  of  hydrate  of  lime 
is  employed,  the  resulting  mixture  contains  this  substance 
al?:o.  This  material  is  very  effective  in  removing  the  sul- 
phur compounds  from  the  gas.  There  is,  however,  some 
diflerence  of  opinion  as  to  the  completeness  with  which  the 
carbonic  acid  is  removed,  due  perhaps  to  variations  in  the 
proportions  of  the  ingredients.  Two  important  advan- 
tages attend  the  use  of  this  mixture :  first,  when  fouled  it 
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does  not  evolve  offensive  odors  on  exposure  to  the  air; 
Becond,  bj  exposure  to  air  the  scsquioxide  of  iron,  which 
has  been  changeil  to  sulphide  of  iron  in  the  purifier,  is  rc- 
genonitcd.  the  sulphur  hein;;  liberated  and  sesquioxido  of 
iron  again  formed.  The  mixture  may  therefore  be  used 
again  and  again,  till  it  becomes  so  clogged  with  the  sulphur 
liberateil  that  it  does  not  act  promjitly  on  the  gas.  It  is 
then  found  to  contain  from  40  to  6U  per  cent,  of  sulphur, 
and  may  be  used  fur  the  manufacture  of  sulphuric  aciil.  I 
have  seen  mixtures  which  had  been  in  use  twelve  m<iuths. 

4.  The  frott-Ore  Procenn. — A  few  months  after  Laming 
introduced  the  artificial  hydrate<l  sesqui(»xide  of  iron  in 
France,  Mr.  J.  M.  Uills  applied  the  natural  hydrated  scs- 
quioxidc  of  iron,  or  *' bog  iron  ore,"  in  England.  This 
material,  like  the  Laming  mixture,  may  bo  used  again  and 
again,  and  does  not  evolve  offensi\'e  odors  when  exposed  to 
the  air.  A  modification  of  this  process  is  now  used  by  the 
New  York  Gas-Light  Co.  It  was  invented  by  Messrs.  St. 
John  and  Cartwright,  and  has  been  in  use  nearly-  seven 
years,  giving  entire  satisfaction.  As  .the  !n)g  iron  ores  of 
this  neighborhood  are  not  sufficiently  pulverulent  tu  act 
promptly  on  the  gas.  Messrs.  St.  Jnhn  and  Cartwright  add 
to  the  ore  a  quantity  of  iron  borings  or  turnings,  which 
they  then  convert  into  an  artificial  hydratecl  scsquioxido 
of  iron  by  moistening  the  whole  witli  amni'iniacal  liquor 
and  exposing  it  to  the  air.  The  resulting  mixture  of  nat- 
ural and  artificial  oxide  receives  an  addition  uf  cuarsely 
pulverized  charcoal.  This  mixture  is  always  sprinkled 
with  amnioniacal  water  before  it  is  placed  in  the  purifier. 
In  Germany  several  varieties  of  scsquioxido  of  iron  aro 
now  in  use.  prominent  among  which  are  ''  the  Oberuseler 
mixture,"  an  iron  ore  containing  some  oxide  of  manganese ; 
the  "  Mannheim  oxide,"  and  "Deicko's  oxide,"  very  pure 
artificial  oxides  of  iron. 

£lxtvHt  to  trhirh  t/ir  JJt^treiit  MethodH  of  Puri'ficnttoii  are 
Empt'ij/etf. — The  wct-Ume  method  has  been  almost  entirely 
abandoned.  The  only  works  at  which  I  knnw  it  to  be  used 
at  present  are  at  Cork,  in  Ireland.  These  works  aro  of  mod- 
erate size,  and  are  situated  out  of  thi;  city.  Moreover,  tho 
gas  is  frcecl  from  ammonia  by  means  of  sulphuric  acid  be- 
fore it  comes  in  contact  with  the  lime.  The  ftuil  lime  does 
not,  therefore,  evolve  sulphide  of  ammonium  when  exjiosed 
to  tho  air.  The  dry-Huie  process,  though  still  in  general 
use  in  this  country,  has  been  almost  universally  aI)andoned 
in  Europe — abandoned,  firstly,  because  the  foul  lime  was 
an  intolerable  nuisance;  secondly,  because  tho  ])rocess  is 
too  expensive,  as  the  lime  can  Ije  used  but  once,  and  when 
exhausted  has  but  a  trifling  value  as  a  fertilizer.  Tho 
Laming  mixture  is  now  used  in  many  of  the  Europeon 
gasworks.  All  the  gas  supplieil  to  Paris  is  purified  by  this 
material.  The  (ierman  gas  engineers  have  found  ihat  this 
mixture  owes  its  efficacy  entirely  to  the  oxide  of  iron  which 
it  contain:^,  and  that  tlie  sulphate  and  liydrate  of  lime  pres- 
ent do  not  take  any  appreciable  ])art  in  the  purification. 
Hcnoe  they  arc  abandoning  this  mixture  for  tho  natural  or 
artificial  oxides  of  iron,  which  aro  cheaper  and  more  efii- 
cient.  The  iron-ore  method  is  now  most  generally  used  in 
Europe,  and  has  obtained  a  footliold  in  this  country,  being 
used  by  the  Xew  York  (Ja-^-Ligbt  Co.,  the  Harlem  Co.,  and 
several  coiupunies  in  Massachusetts  and  elsewhere.  All 
the  Liverpool  gas,  much  if  not  all  of  tho  London  gas,  and 
that  of  most  of  the  German  cities,  is  now  purified  cither  by 
iron  ore  or  one  of  tho  artificial  oxide-"  of  iron. 

ConifHintfirt'  AilrnntotffS  of  the  lJi(fri-*-»t   Mcthmh.—Tho 

lime  methods  cffr^ctually  remove  the  cartjonio  acid,  and  re- 
duce tho  sulphur  compounds  to  a  minimum.  Were  there 
no  objections  to  the  use  of  dry  lime  on  the  score  of  cost  or 
ofi'ensivcness,  I  think  this  agent  would  be  generally  i»ro- 
ferred.  Ijiine  was  first  abamloned  on  account  of  the  nui- 
sance which  it  occasioned,  hut  the  iron  oxides  aro  now  ac- 
tually preferred  by  tho  Euro]iean  gas  engineers  on  account 
of  their  greater  economy.  Mr.  King,  tho  engineer  of  the 
Livcrpo<il  works,  assured  mo  that  tJic  oxido-uf-iron  ])uri- 
fication,  which  he  had  used  exclusively  for  tho  past  seven 
or  oight  years,  costs  less  than  half  as  miich  as  the  dry-limo 
process  used  previously.  Two  objections  aro  urged  against 
the  iron  methods  by  those  who  aro  jirejucliced  in  favor  of 
lime.  First,  they  do  not  remove  carlionio  acid:  secontl,  it 
is  claimed  that  tliey  do  not  remove  the  sulphur  compounds 
as  completely  a'*  lime.  Tho  first  is  generally  conceded  to 
be  true.  Hut  the  only  objection  to  carbonio  acid  is  that  it 
reduces  the  illuininaijiig  ]>ower  of  tho  gas:  I  per  cent,  of 
carbonic  aeiil  diminishes  the  illuminating  power  .^i  percent. 
Tho  average  quantity  of  carbonic  acid  is,  say  2i  per  cent.; 
then  the  illuminating  jiower  ui  the  gas  will  suiter  to  tho 
extent  <»f  \2\  per  cent.,  or  one-eighlh.  There  are  two  ways 
in  which  this  ditficulty  can  be  efi'ectually  met  :  First,  l»y 
using  better  coals  fur  making  the  gas,  or  adding  .a  few 
jiounds  of  rich  cannel  or  sonui  other  enrielnng  material  to 
the  ordinary  gos-coals;  or  secondly,  by  taking  less  gas 
from  the  coal.    Tho  last  gns  drawn  from  the  coal  is  always 


inferior  to  that  which  comes  ofi"  first.  Air.  A.  Buhc,  already 
referred  to,  says:  "It  has  become  more  and  more  the  cus- 
tom to  leave  the  carbonic  acid  in  the  gas,  and  to  neutralize 
its  bad  influence  on  the  illuminating  power  by  taking  ]c^s 
gas  from  the  eoal,  thus  getting  a  better  gas."  l>r.  Schilling 
says :  **  Carbonic  acid  is  of  no  consequence  to  the  consumer; 
cannel  coal  is  the  remedy."  The  second  objection  to  the  iron 
processes  is  the  alleged  imperfect  removal  of  the  sulphur 
compounds.  None  of  the  methods  in  use  entirely  remove  the 
sulpuur  from  the  gas.  The  question  arises,  therefore.  How 
much  sulphur  can  bo  safely  left  in  tho  gus  ?  The  English 
Parliament  has  answered  this  question  by  fixing  the  limit 
at  20  grains  of  sulphur  to  100  cubic  feet  of  gas;  and  to  see 
that  the  companies  come  within  this  limit,  chemists  are  ap- 
pointed whose  duty  it  is  to  analyze  the  gas  and  report  its 
quality.  I  have  before  mo  tho  report  of  Dr.  Letheby  for 
the  months  of  Jan.,  Feb.,  and  Mar.,  1809.  He  states  tho 
grains  of  sulphur  found  in  100  cubic  feet  of  gas  to  be  as 
follows : 

Maximum,  lliuimum.  Average. 
City  of  London  Gas-Light  and  Coke  Co..l8.92         11.70        15.00 

The  Gas-Litrht  and  Coke  Co 21.15         1;).75        VJ.40 

Great  Central  Gas  Consumers'  Co L'4.00  7.03        12.28 

From  this  it  will  bo  seen  that  tho  gas  of  London,  although 
purified  by  iron,  docs  not  average  20  grains  of  sulphur  in 
lOO  cubio  feet.  With  regard  to  the  Paris  gas,  which  is 
purified  by  Laming's  oxidc-of-iron  mixture.  Prof.  J.  Law- 
rence Smith,  ono  of  tho  U.  S.  commissioners  to  the  French 
Exposition  of  1SG7,  who  is  the  president  of  the  Louisville 
(lasCo.,  has  given  us  a  very  decided  opinion.  On  J)age  83 
of  his  report,  which  was  published  by  the  V.  S.  govern- 
ment, ho  says  :  "The  gas  of  these  works  is  most  thoroughly 
purified,  and  the  dealers  in  silks  and  other  delicate  fabrics, 
who,  a  few  years  ago,  always  sutfered  more  or  less  loss 
from  the  results  of  the  combustion  of  impure  gas  acting  on 
their  fabrics,  now  no  longer  suffer  from  this  cause."  Dr. 
Letheby  {Jounuit  of  (i<in-Li'jhtimj,  ISO'.!,  p.  S.*?)  has  argued 
that  20  grains  of  suljihur  should  not  be  left  in  the  gas,  and 
jiroposes,  therefore,  as  the  most  cfleetive  method  of  purif}*- 
ing  gas,  this  treatment:  first  with  aniinonia<-al  liquor; 
second,  with  hydrated  oxido  of  iron  ;  third,  with  dry  lime. 
As  the  iron  will  have  removed  the  sulphuretted  liydrogen, 
the  refuse  lime  will  not  be  olfensive,  while  it  will  effectually 
remove  the  earl^onic  acid.  This  system  of  purification  will, 
he  thinks,  reduce  the  quantity  of  sulphur  to  10  or  12  grains 
per  llH)  cubic  feet.  Most  gas  engineers  and  chemists  differ 
from  Dr.  Letheby  on  this  point,  however.  Dr.  Schilling 
says  (in  his  Journal  fiir  (luebclcurhtnu^/  for  ISG'J,  p.  4S4)  : 
*' 20  grains  of  sulphur  in  100  cubic  feet  of  gas  are  entirely 
unobjectionable.  Vnder  the  most  favorable  circumstances, 
with  no  ventilation  whatever,  it  would  give  the  atmosphere 
of  a  room  only  1  part  of  sulphurous  acid  in  600.000  parts 
of  air."  Prof.  "William  Odling.  secretary  of  the  London 
Chemical  Society,  has  spoken  very  clearly  vn  this  subject 
in  his  lecture  to  the  ISritish  Association  of  Gas  Managers, 
June  2,  1S(JS,  which  ajtpears  in  tlie  ./oiirual  of  O'ds-Litjhtiiif/ 
for  l^C/J,  p.  si,  and  1  have  found  that  his  views  are  those 
generally  entertained  by  chemists  and  gas  engineers,  llo 
said  :  '*  I  am  altogether  at  issue  with  the  jiublic  when  they 
maintain  that  the  sulphur  of  gas  produces,  by  its  combus- 
tion, oil  of  vitricd,  or  that  the  amount  of  sulphur  ordinarily 
contained  in  gas  is  of  any  consequence  whatever;  and  a 
little  consideration  will,  I  think,  satisfy  you  of  the  sound- 
ness of  this  position.  We  will  assume  that  coal-gas  eon- 
tains  not  20,  but  -10  grains  of  sulphur  in  100  feet — a  quan- 
tity, at  any  rate,  greatly  exceeding  the  reality.  Now, 
making  another  extravagant  assumption,  that  the  whole  of 
these  40  grains  of  sulphur  would  be  completely  iunned — 
and  in  reality  they  would  be  burned  very  incompletely — 
they  would  furnish",  by  their  combustion,  SO  grains  of  sul- 
]>hurousacid  gas.  This  quantity  of  the  produced  sulphurous 
acid  winUd  occupy  at  ordinary  temperatures  about  j^jth 
part  of  a  cubic  foot,  and  since  100  eulnc  feet  of  our  eonl- 
gas  gives  j»f;th  of  a  cubic  foot  of  sulphurous  aeid,  l.'iOO 
cubic  feet  of  coal-gas  would  be  required  to  furnish  one 
cubic  foot  of  the  aeiil,  even  upon  the  extraviigant  assump- 
tions wo  have  purposely  made.  Itut  the  combustion  of 
LiOO  feet  of  coal-ga-i  would  produce  something  besi.les  sul- 
phurous acid.  It  would  produce  at  least  looo  cubic  feet 
of  carbonic  acid,  an<l,  in  addition  to  its  clilution  by  other 
gases  and  vapors,  we  should  have  our  sulphurous  acid 
diluted  liy  1000  times  its  volume  of  curbonie  acid.  Now, 
if  we  can  get  at  the  proptirtion  of  earlionie  acid  in  the  at- 
mosphere of  a  room  highly  illumiiuited  with  gas,  and  take 
the  if^oth  part  of  that  pro|iorlion.  wo  Mhall  be  able  to  form 
come  notion  of  the  amount  of  sulphurous  acid  present. 
You  will  renieniber  that  the  amount  of  carbonic  acid  fur- 
nished by  the  I'reath  of  ono  individual  is  equal  to  that 
furnished  by  two  H-feet  gas-burners,  and  that  tho  maxi- 
mum amount  of  carbonic  acid  found  in  the  atmosphere  of  a 
crowded  theatre  wa.-*  0..'12  per  cunt.     Now,  if,  in  addition 
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to  our  previous  unreasonable  suppositions,  we  further  sup- 
pose that  an  atmosphere  contains  0.2  per  cent,  of  carljonic 
acid  furnished  by  gas  combustion,  you  will  see  that  the 
whole  matter  becomes  a  i-eilnnio  ail  ahaunlum — that  we 
mi^ht  actually  have  one-half  millionth  part  of  sulphurous 
acid  present  in  the  air  of  a  gas-lighted  room."  The  facts 
and  opinions  here  quoted  effectually  dispose  of  the  second 
obieclion  to  oxide-of-iron  purification. 

Composition  of  lite  Purified  (Jris.— The  following  table 
shows  the  percentage  composition  of  the  purified  coal-gas 
as  it  is  delivered  to  consumers : 


Heidel- 
berg. 


Hydrogen 44.00 

Marsh-gas |    38.40 

Carbonic  oxide '      5.73 

Olefiant  gas  and 
other  hydrocar- 
bons  I     7.27 

Nitrogen (      4.23 

Oxygen j  notdet. 

Carbonic  acid 0.37 

Aqueous  vapor ,  notdet. 


London        London 
Bonn.      Chemnitz,   comnjon.      canncl. 


39.S0 

43.12 

4.C6 


4.7.5 
4.G.5 

not  det. 
3.02 

notdet. 


51.29 

36.45 

4.4S 


4.91 
1.41 
0.41 
1.08 
notdet. 


4G.00 

39..i0 

7.50 


3.S0 
0..50 
not  det. 
0.70 
2.00 


27.70 
50.00 
6.80 


13.00 

0.40 

notdet. 

0.10 

2.00 


The  difference  in  the  percentages  of  carbonic  acid  is 
largely  due  to  the  method  of  purification.  When  limo  is 
used,  "nearly  all  of  this  gas  is  removed,  otherwise  not.  As 
the  specific  gravity  or  density  of  the  hydrogen  and  marsh- 
gas  is  much  lessthan  th.at  of  olefiant  gas  and  the  rich 
hydrocarbon  vapors,  the  specific  gravity  of  the  gas  mado 
from  the  same  coal  is  a  tolerably  accurate  measure  of  its 
richness  in  illuminating  constituents.  The  specific  gravity 
of  air  is  taken  at  unity  (1000).  hydrogen  is  0.06U1 ;  marsh- 
gas,  0.5594:  carbonic  oxide,  0.0727 :  olefiant  gas,  0.976; 
propene,  1.490  ;  and  butene.  1.940  :  benzol  and  other  rich 
vapors,  much  higher.  Hughes  in  his  treatise  on  gasworks 
gives  the  following  estimate  of  the  specific  gravities  of 
ga.«es  of  different  illuminating  powers  :  12-candle  gas,  .400; 
U-eandle,  .425;  16-candle,  .450;  18-candle,  .475;  20-candle, 
.500,  etc.  This  would  not  be  even  approximate  for  gas 
containing  much  carbonic  oxide,  as  that  prepared  by  the 
aid  of  steam.  (.See  Water-Gas.) 

As  it  is  sometimes  desirable  to  estimate  the  yield  of  gas 
from  coals  in  percentages  by  weight,  the  fcUowing  data 
will  be  useful :  ( 1 )  the  specific  gravity  is  the  ratio  of  weight 
compared  to  that  of  air  as  a  unit;  (2)  1000  cubic  feet  of 
air  weigh  76.70S  pounds  avoir. ;  (.3)  multiply  76.70S  by 
the  specific  gravity,  and  the  product  is  the  weight  of  1000 
cubic  feet  of  the  gas.  Hydrogen  has  a  specific  gravity  of 
.0691:  76.70S  X  .0691  =  5..'!0  pounds ;  marsh-gas  =  specific 
gravity  .5594  ;  1000  cubic  feet  weigh  42.91  pounds  :  lOOO 
cubic  feet  carbonic  oxide,  specific  gravity,  .9727  =  74.51 
pounds  :  1000  cubic  feet  olefiant  gas,  specific  gravity,  .976 
=  74. S6  pounds. 

The  ilaiioit-meter  is  the  apparatus  through  which  the 
purified  gas  next  passes  on  its  way  to  the  holder.  This  is 
constructed  on  the  same  principle  .as  the  wet  meter,  de- 
scribed farther  on  ;  it  measures  the  gas  produced  and  regis- 
ters the  quantity  in  cubic  feet. 

The  holJer  or  r/nanmeter  is  the  vessel  in  which  the  gas  is 
stored.  It  consists  of  an  enormous  bell,  or  a  cylinder  with 
a  conical  top,  constructed  of  iron  plate?,  and  floating  in  a 
cistern  of  water.  The  bell  is  supported  Ijy  chains  led  over 
pulleys  fastened  to  iron  columns,  and  provided  with  weights 
to  co"nnterl)alancc  the  greater  part  of  the  weight  of  the 
holder,  which  is  not  allowed  to  exert  a  pressure  on  the  gas 
more  than  equivalent  to  a  column  of  water  six  inches  high, 
this  pressure  being  sufficient  to  force  the  gas  through  the 
mains  to  the  consumers.  In  order  to  economize  depth  in 
the  cisterns,  the  holders  are  often  telescopic.  The  largest 
holder  in  the  world  is  in  London  :  it  is  2H0  feet  in  diameter, 
and  holds  .3,000.0110  cubic  feet  of  gas.  The  largest  holder 
in  the  U.  S.  is  that  of  the  New  York  Gas-Light  Co.  on  21st 
street.  It  is  IfiS  feet  diameter,  is  supported  by  10  columns 
72  feet  high,  and  stands  70  feet  high  when  full.  Its  capa- 
city is  1,500,000  cubic  feet. 

The  Qorcnwr  or  pressure-re<julator  is  an  automatic  valve 
through  which  the  gas  passes  from  the  holder  to  the  con- 
sumers. It  serves  to  regulate  the  pressure  of  the  gas  in  the 
mains. 

The  mniiis  distribute  the  gas  throughout  the  city,  being 
laid  about  three  feet  under  ground.  They  arc  generally 
made  of  cast  iron,  and  arc  from  24  inches  down  to  3  inches 
in  diameter.  They  arc  cast  in  convenient  lengths,  one  end 
being  enlarged  into  a  socket,  which  receives  the  small  end 
of  the  next  length.  The  joint  is  made  tight  with  hempen 
rope  and  lead.  A  certain  percentage  of  leakage  is  un- 
avoidable, but  this  can  l)e  reduced  to  a  minimum  by  the 
exercise  of  a  little  care.  The  best  plan  is  to  test  each  length 
of  pipe  by  closing  one  end  with  a  plug,  connecting  the 
other  end  with  a  small  forcing  air-pump,  such  as  is  used  by 


gas-fitters,  and  while  the  pipe  is  immersed  in  water  forcing 
air  into  it.  Bubbles  of  air  passing  through  the  pipe  will 
reveal  every  imperfection  in  the  metal.  The  loeatii^n  of 
each  leak  can  be  recorded  by  making  a  circle  around  it 
with  chalk.  Small  holes  can  be  closed  by  hammering  the 
metal  together  :  if  large  holes  are  detected,  the  pipe  should 
be  rejected.  Immersing  the  pipes  in  hot  coal-tar  is  a  very 
effective  preventive  of  leakage.  Leakage  is  said  to  often 
amount  to  16  per  cent,  of  all  the  gas  produced,  or  even 
more:  by  the  above-mentioned  precautions  it  may  be  re- 
duced to  2  per  cent.  As  there  is  always  a  certain  conden- 
sation of  water  and  oily  or  tarry  matter  in  the  mains,  re- 
ceivers or  welh  are  constructed  at  convenient  points,  and 
the  mains  are  laid  inclining  towards  them.  From  time  to 
time  the  condensed  liquids  are  pumped  outof  the  wells  into 
a  portable  tank  an<l  thrown  into  the  tar-wcU  at  the  works. 
Complaint  is  sometimes  made  of  an  excessive  condensation 
of  naphthalene  in  crystals  or  crusts,  which  seriously  diminish 
the  capacity  of  the  pipes.  According  to  J.  Lawrence  Smith, 
bitumenized  iron  pipe  is  extensively  used  for  gas  in  France. 
It  is  made  from  l|  to  28  inches  in  diameter.  The  base  of 
the  pipe  is  sheet  iron,  leaded,  varying  in  thickness  accord- 
ing to  the  required  size  and  pressure:  each  section  of  pipe 
is  made  of  two  sheets,  that  are  first  riveted  together  sepa- 
rately with  tinned  rivets,  and  plunged  into  a  bath  of  melted 
lead  :  these  two  pieces  of  pipe  are  then  riveted  together,  and 
the  junction  of  the  two  well  tinned.  The  entire  pipe  is  now 
13  feet  long.  On  the  ends  are  convenient  sockets  and  spi- 
"otSj  made  of  a  mixture  of  lead  and  antimony,  which  serve 
to  unite  the  sections  of  pipe  when  laid  in  the  ground.  The 
exterior  surface  of  the  pipe  is  coated  with  tar,  and  around 
this  is  wrajppcd  a  cord  ;  this  cord  is  then  covered  with 
melted  pitch,  and  the  pipe  then  rolled  in  coarse  sand  until 
it  has  acquired  a  thickness  of  from  one-fourth  to  five- 
eighths  of  an  inch.  Chameroy  &  Co.  of  Paris  manufac- 
tured between  the  years  1S3S  and  1S67,  of  this  pipe  for 
gas,  3160  miles;  for  water,  897  miles — of  a  total  value  of 
S7,70S,400. 

Serriee-jiipra  of  wrought  iron  convey  the  gas  from  the 
mains  to  the  buildings  of  the  consumers.  They  should  bo 
protected  when  crossing  sunken  areas,  as  otherwise  they 
are  liable  in  cold  weather  to  be  entirely  closed  by  the  hoar- 
frost formed  in  them  by  the  freezing  of  the  aqueous  vapor 
always  present  in  gas. 

The  housc-meier  receives  the  gas  when  it  enters  the  prem- 
ises of  the  consumer,  measures  the  quantity  which  passes 
through  it,  and  records  it  in  cubic  feet  on  a  series  of  dials. 
In  the  early  days  of  gas-lighting,  consumers  were  supplied 
bv  contract,  according  to  the  number  of  burners  and  the 
number  of  hours  the  gas  was  burned.  To  avoid  excessive 
use  beyond  the  time  agreed  upon,  the  gas  was  turned  on 
and  off  the  premises  at  the  proper  times  by  an  employe  of 
the  gas  company.  Sir  John  Congreve  invented  an  "  hour- 
meter,"  to  be  connected  with  the  inlet  cock,  which  was 
simply  a  clock  which  ran  only  while  the  cock  was  open, 
and  thus  recorded  the  hours  of  consumption.  This  system 
resulted  in  an  enormous  waste  of  gas,  as  the  consumer  who 
paid  as  much  for  lighting  one  burner  as  for  all  his  burners 
was  sure  to  light  them  all.  The  ingenuity  of  the  gas  en- 
mincers  was  then  severely  taxed  to  invent  a  meter  by  which 
the  quantity  of  gas  actually  consumed  could  he  accurately 
measured.  '  Their  efforts  were  at  last  entirely  successful, 
and  the  meters  now  in  use  are  wonderfully  simple  and  ex- 
tremely accurate.  The  measurement  of  gas  presents  dif- 
ficulties not  encountered  in  any  other  case.  The  gas  must 
be  measured  while  in  actual  use,  as  no  system  of  measure- 
ment and  storage  would  be  practical.  Its  flow  must  not  be 
interrupted  in  the  slightest  degree,  as  otherwise  the  lights 
would  be  extinguished,  or  at  least  be  made  to  flicker  in  a 
manner  that  would  be  unendurable. 

Samuel  Clegg  in  1815  constructed  the  first  meter,  con- 
sisting of  two  gas-holders  working  alternately,  which  was 
a  failure.  In  1810  he  invented  a  rotating  meter,  applying 
the  principle  on  which  all  wet  meters  .-.re  now  constructed. 
This  meter  was  still  very  imperfect.  In  1819.  John  Malam 
invented  the  four-ehambered  drum  meter,  which  was  im- 
proved by  Crosley,  Wright,  and  others,  and  is  now  in  use. 
Malam  also  invented  a  dry  meter  in  1820.  consisting  of  six 
bellows  radiating  from  a"  shaft.  In  1833,  Bogardus,  an 
American  (Bojardin,  a  Frenchman,  some  say),  invented  a 
dry  meter,  which  consisted  of  a  vessel  divided  by  a  flexible 
diaphragm,  which  was  the  parent  of  all  subsequent  dry 
meters.  Defries  invented  the  three-chamber  dry  meter 
now  in  use,  and  Croll  and  Richards  invented  the  two- 
chamber  or  double-bellows  meter  now  very  generally  used. 
Two  kinds  of  meters  are  now  emjiloyed  :  (1)  the  "wet 
meter,"  which  must  be  partially  filled  with  water  to  be 
effective;  (2)  the  "dry  meter,"  which  requires  no  liquid. 
The  wet  meter  consists  of  a  hollow  met.al  case  containing 
the  measuring  drum,  and  a  box  front  containing  tho  regu- 
lating valves  and  the  gearing  which  connects  the  measur- 
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ing  drum  with  tho  index  dials.     The  measuring  drum  is 
divided  into  four  compartments  or  chambers  by  oblique 
Fir..  2. 


Vertical  swtiun  "f  the  o:irIy  wet  meter.  The  pas  enters  tho 
cliainbers  /:  at  tite  centre  'thrnnt;h  thi'  tube  <t,  and  jtassfs  out 
through  the  sUts  c  on  the  periphery  of  the  drum,  escaping  at 
tlie  outlet  (/. 

fartitions.     This  drum  revolves  upon  a  horizontal   axis, 
t  is  immersed  about  three-fifths  in  water,  receives  the  gas 
Flo.  3. 


Section  of  thf"  1 1  i,.,ii  li      m   li/^.  4  and  fi. 

ThMgas  oni- T  ,       ■       ;.,,      i.,iIm     pn.  /,,  pii-s.s  through 

the  valve  ('  to  tht;  .^pii^ju  IC,  tlm.u^h  thu  lube  n  tu  the  space;  H 
Of  the  drum,  through  the  inlet  slit'<  to  the  measuring  ehani- 
bi-rs,  tlioncf  throutfb  the  outlet  slits  to  the  space  above  the 
waler-Hiie  \V,  and  Ihrnujih  the  outlet  pipe  7  In  the  burners. 
The  lube  »  servrs  alsn  iw  an  overflow,  and  carries  the  excess 
of  water  to  the  wa-ite-water  cistern  m(Fig.  4).  W  is  Hie  \v»ter- 
levi  I.  reiiulaled  by  the  overflow-tube  n.  If  the  level  lulls,  the 
Ooai  h  drrips  and  closes  the  valve  i,  preventing  the  passage  of 
gas  through  the  meter. 

throu;;h  inlet  slits  on  one  side,  and  discharges  it  through 
outlet  slits  on  the  opposite  side.  Tho  comnartnicnts  are 
occupied  successively  by  gas  and  water.  The  poi^ition  of 
tho  slits  of  each  couipartuu-nt  is  such  that  one  or  the  other 
is  always  below  tbo  water-line:  thus  the  gas  can  never 
enter  tho  chamber  and  escape  from  ii  at  the  .-atno  time. 
Tho  surface  of  tbo  water  forms  the  bottom  of  the  measuring 
chamber,  and  tho  water-level  determines  tho  capacity  of 
tho  gas  spnco  in  cacli  chamber.  As  the  drum  revolves,  tho 
inlet  slit  emerges  above  the  water-line,  when  gas  enters,  im- 
parting an  impetus  to  the  drum,  wliicb  continues  to  revolve, 
the  space  in  the  chamber  ubnve  tbf  wiiter-lino  receiving 
gas  till  tho  cliamber  is  full.  Although  there  are  four 
chambers  in  the  drum,  the  obliquity  of  the  dividing  par- 
titions makes  nearly  a  half  revolution  necc-sary  to  bring 
tho  outlet  slit  above  the  water-lino;  this  occurs  an  instant 
after  tho  inlet  slit  on  the  oiqiosite  side  has  j)a.«sed  below  tbo 
water-lino.  As  the  chamber  now  passes  below  the  water- 
level,  the  gas  escapes,  and  the  chamber  is  finally  tilled  with 
water,  tho  drum  operating  on  tbo  princijde  f>f  ii  turnstile. 


It  is  the  pressure  of  the  gas  acting  on  the  compartments 
of  the  drum  in  succession  that  causes  it  to  revolve.     I'nle&s 
_  there  is  a  free  escape  f<>r  the 

gas  from  the  meter  through 
the  burners,  the  rotation  of 
tho  measuring  drum  ceases, 
as  tho  pressure  on  the  outlet 
side  of  the  drum  becomes 
equal  to  that  on  the  inlet 
side,  and  there  is  no  pressure 
against  the  compartments. 
The  revolutions  of  the  drum 
are  registered  by  tho  action 
"i'  an  endless  screw  on  its 
txi."^,  which  moves  a  train  of 
ti.otbed  wheels  bearing  hands 
"'11  dials,  wliich  indicate  cubic 
feet.  As  the  position  of  the 
water-line  regulates  the  ca- 
pacity of  the  measuring 
chambers,  it  is  carefully  pro- 
tected by  very  sim|dc  devices. 
To  jirevent  its  falling  by 
evaporation  of  water  into  the 
gas,  and  thus  causing  the 
meter  to  pass  more  gas  than 
it  regislcri^,  a  float-valve  Is 
provided  (A  i,  P'ig!=.  3  and  6), 
which  shuts  olV  the  gas  as 
t^oon  as  it  registers  2  or  3  per 
cent,  against  tho  company. 
To  Jirevent  its  rising  by  the 
return    of    condensed    water 


,  described  under  i-'ig. 


from  tho  house-pipes  into  the  meter,  and  thus  register- 
ing against  the  consumer,  tho  tube  (ti,  Figs.3  and  6)  which 
admits  gas  to  the  drum  is  set  in  such  a  position  that  it 
serves  as  an  overflow,  conveying  superfluous  water  to  a 
waste-water  cistern  below.  AVhen  this  cistern  is  filled,  tho 
water  rises  and  prevents  tho  flow  of  the  gas  to  the  drum. 
Fig.  5 


Front  •"  I'igs. » 

and  1.    ..  .-  ti..    -,  1.  n  ,.,,  ii,.    ..X.-  t.i   uImJi  turns 

the  tuollu'd  wheel  a,  the  axis  oi  which  pusses  iliroui:h  tho 
lube  e  to  the  system  of  wheels  in  the  space  F  which  move  tho 
hands  on  tho  index-dials  shown  in  Fig.  M. 

Thus,  if  the  meter  ronh  to  l»ccome  inaccurate,  it  refuses  to 
deliver  gas,  and  demands  cither  a  further  suiqdy  of  water 
or  to  be  relieved  of  an  excess;  either  of  wliicli  forms  of  re- 
lief can  be  readily  niiplicd  by  any  intelligent  pcrsou  who 
understands  the  construction  of  tlie  meter. 

Alders  arc  liable  to  freeze,  when  tin-  drum  becomes  fixed 
and  the  flow  of  gas  is  prevented.  A  frozen  meter  may  bo 
readily  thawed  out  by  covering  it  with  a  clolh  and  pouring 
bidling  water  over  it.  In  exposoil  jiositions  tlie  meter 
should  always  bo  [irotectod  by  some  non-conducting  ma- 
terial, such  "as  woollen  cloths,  fell,  "traw,  tan-bark,  .saw- 
dust, or  sand,  or  the  water  in  tho  meter  nmy  be  replaced 
by  glvcerino  or  a  solution  of  chloride  of  calolum  in  water, 
containing!  pounds  in  each  gallon.  Tbeso  liquids  neither 
freer.e  nor  evaporate. 

W/irn  tkr  f/on  ifun  nxtt  in  a  houfo  supplied  through  a  wet 
meter,  it  may  be  tluo  to  (1)  a  dofloioney  of  water,  (?)  cxoess 
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of  water,  (3)  freezing  of  the  meter,  (4)  freezing  of  the  ser- 
vice-pipe, (5)  condensation  of  water  in  the  house-pipes. 
The  best  and  safest  plan  is  to  send  for  a  gas-fitter  or  to  the 
otfice  of  the  company ;  but  as  the  difficulty  is  most  likely 
to  occur  during  the  evening,  when  help  can  rarely  be  ob- 
tained, it  is  well  to  know  how  to  meet  the  emergency.  ( 1 ) 
Close  the  cocks  of  all  the  burners  which  are  open  save  one; 
(2)  CO  to  the  meter  with  a  candle,  which  must  be  held  at  a 
distance  to  avoid  explosion  ;  (3)  turn  off  the  gas  at  the  main 
cock  between  the  street  service-pipe  and  the  meter  ;  (4)  un- 
screw the  plug  u  (Figs.  3  and  4)  of  the  waste-water  cistern, 
to  let  out  any  excess  of  water  present ;  (5)  unscrew  the  sup- 
plv-plug  r  (Fig.  5)  and  the  overflow  plug  (not  shown  in  the 
figures,  the  tube  n  serving  as  an  orertiow  in  this  meter), 
and  pour  in  gently  a  small  quantity  of  water  till  it  issues 
from  the  overflow  or  at  n.  When  it  ceases  to  flow,  carefully 
replace  all  the  plugs  and  turn  on  the  gas,  when  the  meter 
will  be  in  working  order.  (6)  If  the  meter  is  frozen,  pour 
boiling  water  over  it,  and  run  a  little  hot  water  through 
the  orifice  v,  letting  it  escape  at  )(,  or  at  the  overflow. 
(7)  A  frozen  service-pipe  generally  necessitates  an  excava- 
tion and  the  application  of  heat  outside  the  house.  (8) 
Condensation  in  the  pipes  is  first  indicated  by  a  flickering 
or  jumping  of  the  lights,  due  to  the  partial  obstruction  of 
the  gas  by  the  accumulation  of  water  in  the  depressions  in 
the  line  of  pipe,  which  breaks  it  into  bubbles.  Removing 
a  burner  and  blowing  violently  into  the  pipe  will  some- 
times force  the  water  beyond  the  hollow.  The  aid  of  the 
gas-fitter  will  generally  be  necessary  to  remedy  this  difli- 
culty,  by  placing  the  meter  in  a  cool  situation  or  inclining 
the  pipes  so  that  condensed  water  will  all  trickle  back  to 
the  meter. 

The  dry  meter  consists  of  two  or  three  chambers,  each 
divided  by  a  flexible  partition  or  diaphragm,  by  the  motion 
Fig.  6. 


Side  view  of  the  measuring  chambers  of  a  dry  meter.  The  case 
is  divided  by  the  partition  P  into  two  independent  compart- 
ments; in  each  of  these  is  a  flexible  chamber,  formed  hy  the 
rings  r  r,  the  disks  >l  </,  and  the  leather  belts  /  /.  Each  disk  is 
supported  and  kept  in  the  same  plane  in  its  motion  by  means 
of  the  horizontal  arm  s  (Fig.  7),  and  the  guides  ffff.  The  rods 
h  h,  bearing  the  arms  s  s,  pass  through  a  stuffing-bos  into  the 
upper  cliamber  C,  and  bear  horizontal  jointed  levers,  giving 
motion  to  the  slide-valves  which  regulate  the  flow  of  gas  into 
the  various  compartments,  and  also  working  the  system  of 
toothed  wheeb  which  record  the  quantity  of  gas  passing 
through  the  meter  on  the  index-dials. 

of  which  the  capacity  on  one  side  is  diminished,  while  that 
on  the  other  is  increased.  By  means  of  slide-valves  like 
those  of  a  steam-engine,  worked  by  the  movement  of  the 
dia])hragms,  the  gas  to  be  measured  passes  alternately  in 
and  out  of  each  space.  The  movements  of  the  partitions 
are  recorded  by  clockwork  on  dials  which  indicate  cubic 
feet.  The  diaphragms  in  all  the  chambers  are  so  connected 
that  they  move  in  concert.  The  two-diaphragm  meter  of 
Croll  and  Richards  (Figs.  6  and  7)  is  most  used.  Defries' 
three-diaphragm  meter  is  also  extensively  employed.  If  a 
dry  meter  has  been  standing  for  some  time,  it  sometimes 
fails  to  move,  from  the  adhesion  of  the  surfaces  of  the  slide- 
valves.  It  can  often  be  started  by  turning  off  the  gas  at 
the  meter,  opening  all  the  burners  in  the  house,  and  then 
turning  the  gas  on  at  the  meter  again  suddenly  and  fully. 
This  treatment  is  specially  effective  just  at  dark,  when  the 
pressure  in  the  mains  is  greatest.  If  the  lights  bo  unsteady 
with  a  dry  meter,  it  is  due  to  a  stiffness  of  the  working 
parts,  and  the  meter  should  be  repaired. 

Comparative  Ailvautitf/es  of  Wet  and  Dry  Meters. — Wet 
meters  being  simpler  in  construction,  composed  entirely 
of  metal,  and  having  no  valves  except  the  float,  are  most 


durable  and  less  liable  to  get  out  of  order.  They  are,  how- 
ever, liable  to  stop  from  freezing,  from  too  much  or  too  lit- 
Fig.  7. 


Front  view  of  the  dry  meter.  A  is  the  inlet,  B  the  outlet.  The 
gas  enters  at  A,  passes  to  the  valve-box  V,  enters  the  space  2 
(Fig.  6),  and  the  left-hand  chamber  /  r.  while  il.s  pressure 
forces  the  gas  out  of  the  space  3  and  the  right-hand  chamber 
r  I.  When  the  left-hand  chamber  is  full  and  its  companion 
empty,  the  slide-valves  reverse  the  flow  of  gas,  and  the  empty 
chamber  and  Ibe  space  3  receive,  while  the  full  chamber  and 
the  space  2  deliver  gas. 

tie  water,  and  from  sending  moisture  into  the  pipes.  They 
also  register  vapor  of  water  as  gas,  though  the  quantity  is 
too  small  to  be  of  any  consequence.  The  dry  meter  is  not 
liable  to  any  of  these  objections,  but  being  more  compli- 
cated and  more  delicate,  it  is  more  liable  to  wear  and  to 
get  out  of  order.  The  inaccuracies  which  result  from  wear 
or  corrosion  are  generally  in  favor  of  the  consumer,  as  gas 
leaks  from  one  spacL'  to  another  and  escapes  being  meas- 
ured.    The  dry  meter  is  now  more  generally  used. 

The  index  of  the  meter  is  very  simple.     It  consists  of  a 
number  of  dials  like  that  of  a  watch,  except  that  while  the 

Fig. 


Thf  index  of  a  dry  meter. 

hour  and  minute  hands  of  a  watch  traverse  the  same  dial, 
the  different  hands  of  the  meter  have  each  a  separate  dial. 
Fig.  S  is  a  dry-meter  dial.  The  dial  at  the  top,  which  in- 
dicates units  of  feet,  is  only  used  in  testing  the  meter.  The 
other  dials  show  S9..>00  feet  to  have  passed  through  the 
meter;  if  a  month  hence  the  hands  indicate  93,400,  then 
4100  feet  will  have  passed  the  meter  during  the  month. 

The  accuracy  of  the  meters  \s  very  often  questioned  by 
consumers.  The  resemblance  of  the  dials  leads  them  to  in- 
fer that,  like  clocks,  the  meters  may  run  fast  or  slow.  But 
the  case  is  not  parallel ;  the  meter  is  an  engine  in  which 
the  gas  is  the  motive-power,  and  unless  the  gas  passes 
through  the  meter,  it  cannot  move.  On  its  dials  are  faith- 
fully recorded  the  numl>er  of  its  revolutions  in  cubic  feet. 
All  waste  and  leakage  is  recorded  as  well  as  the  useful  con- 
sumption. Some  think  that  the  increased  pressure  makes 
the  meter  spin  round  faster  and  record  against  the  con- 
sumer; but  if  he  regulate  the  burners  so  as  to  prevent 
"blowing,"  he  at  once  neutralizes  the  effect  of  the  in- 
creased pressure.  From  the  nature  of  things,  the  injury 
which  the  meter  suffers  in  use  must  generally  he  against 
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Fin.  9. 


Fir..  10. 


the  company.  If  a  valve  leaks  or  a  rust-holo  occurs  in  the 
measuring  drum,  or  a  crack  in  the  leather,  gas  gets  through 
withuut  being  recorded,  Sometimes  the  valves  of  a  dry 
meter  become  tixed  in  such  a  posi- 
tion as  to  let  the  gas  through  with- 
out moving.  The  meters  are  all 
tested  by  State  inspectors  l)y  pars- 
ing a  certain  number  of  cubie  feet 
through  each,  and  noting  whether  it 
is  properly  recorded  on  the  dials.  In 
New  York  and  Massachusetts  a  meter 
is  stumped  correct  when  it  varies  less 
than  2  per  cent.;  in  Ohio  (he  toler- 
ance 16  '.i  per  cent.  Prof.  Worinley, 
State  inspector  for  Ohio,  in  testing  Fig.  9,  4-foot  bat-wiiiu, 

2321  new  meters  found  only  liJ  that      l"^'?i'r\„M'?;.l'*;i»' 
.    ,  I    ,c     e  t  i,       foot  fish-tail,  lava  tip. 

varied  over  one-half  of  1  j)er  cent. 

Mr.  Stimpson,  .State  inspectttr  in  Massachusetts,  in  one 
year  tested  n,:UHl  meters;  only  148  failed  to  come  within 
the  requirements  of  the  law.  Very  few  of  these  varied  5 
percent.;  62  averaged  0.47  percent,  against  the  comiiauicsj 
and  So  averaged  4.5  per  cent,  short. 

GnH-hnnnyH  now  in  use  are  of  three  kinds:  (1)  the  hnt- 
iviii'j,  a  burner  with  a  slit  (Figs.  \>,  11,  14);  (2)  the  fish - 
Ftn.  11.  Fig.  12.  Fig.  13.  Fig.  14. 


Fii^'.  11.  7-font  bat-wing,  lava  tip,  niouiitL'd  in  pillar.    Fig.  12,  G- 
fitnt  fisb-tail,  lava  tip,  niounted  in  j)="'"      '■'■'   '''   *'-""■>  »^i""- 


'-foot  bat-wiiH 


I'lj^.  ly,  brass  pillar 
,  lava  tip. 


for  lava  tips.    Fij;.  14, 

tnif,  with  two  oblique  holes  in  the  end  facing  each  other 
(Fig<.  111.  12,  I.^,  IS,  19);  (3)  the  nnjand,  a  circular 
burner  witli  a  ring  of  small  holes,  and  jirnvided  with  a 
glass  chimney  and  an  interior  supply  of  air  (Figs.  16,  17). 

Fig.  15. 


3. FEET    PER    HOUR._ 

\  2  FEET 

i  PER  HOUR. 


Burners  arc  made  of  iron,  lirass,  or  soapstonc  ("lava"); 
the  latter  is  preferable,  as  the  holes  are  not  liable  to  bo 
stopped  by  rust.  The  amount  of  light  produced  by  a  given 
gas  varies  enormously  with  the  conditions  under  which  it 
is  burned.  The  maximum  amount  of  light  is  obtained  by 
burning  it  on  the  verge  of  smoking,  while  in  the  bunsin 
burner,  used  for  heating  jiurposes  in  chemical  laboratories, 
the  flame  is  blue  and  non-luminous.  The  loss  of  light  is 
due  to  a  too  rapid  mixing  or  contact  of  the  gas  with  the 
air.     This  is  controlled  by  the  size  and  shape  of  the  IkiIis 

in  the  burner,  the  height 
*^'°- 1"-  of  the  chimney,  and  the 

distribution  of  the  air 
(in  the  argand),  and  in 
all  cases  by  the  pressure. 
The  holes  and  slits  for 
rich  gas  should  be  small, 
as  such  gas  requires  more 
air  than  poor  gas.  Un- 
der the  same  pressure  a 
burner  which  consutnca 
■1  feet  of  gas  ])er  hour 
gives  more  light  than 
two  burners  consuming 
each  2  feet.  There  is 
no  economy  of  light  in 
small  burners.  The 
|iressure  of  the  gas  is  a 
most  important  consider- 
ation. Argands  give 
most  light  under  a  i)rcs- 
sureof  j\^  inch, bat-wings 
and  fish-tails  under  a  pressure  of  -^  to  ^i,  inch.  As  g.as  is 
supplied  to  consumers  under  pressures  varying  from  'i  or  4 
inches  down  to  ^,  it  is  very  desirable  to  check  the  llow  of 
gas  when  it  is  excessive.  This  can  be  done  by  the  use  of 
regulators,  by  turning  the  gas  otf  at  the  meter,  by  partly 
closing  the  cocks  on  the  fixtures,  or  by  introducing  a  check 
into  the  burner.  Check-burners  should  always  be  used; 
they  arc  constructed  in  various  ways — always  by  placing 
some  obstruction  in  the  way  of  the  gas  to  retard  its  escape. 
A  very  simple  plan  is  to 
screw  a  6  or  0  foot  burner 
over  a  ."J  or  4  foot  burner. 
With  regard  to  a  choice 
of  form,  tile  arfjriiul  is 
best  for  ordinary  gas  ;  it 
gives  a  very  steady  flame 
and  consumes  the  gas  to 
the  best  advantage.  The 
best  form  of  argaud  made 


Sugg's  London  burner,  lava. 


Fio. 17. 


\  \    \     \      PER  HOUR.     .; 


\     \     \     >       • 


.' .' -■ ,' 


m\mk 


Form  and  slz'>s  of  flaincH  from  a  .'".-fnot  fi-^li-lall,  lava-tip  Ihiiiht. 


Glcft9on'»  nulHeh'HM  argand  burner,  oC 

braiis,  Willi  vnlvf. 
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in  the  U.  S    is  shown  in  Fig  1".     It  is  provided  with  a 
cut-off  or  checlc  of   very  simple  coostruction.      The  best 
Fio.  13.  Fig.  19.  Fig.  20.  Fig.  21. 


Fig.  IS,  check  burner,  a  o-foot  burner  screwed  upon  a  3-foot 
burner.  Fig.  19.  5-foot  brass,  tisli-tail  burner.  I-'i^.  20,  3-foot 
base  for  a  check  burner.  Fig.  21,  another  base  lor  a  check 
burner. 

burner  yet  constructed  is  Sugg's  London  burner,  shown 
in  Fig.  16  without  its  chimney.  B<it-wiiii;  burners  cannot 
be  used  in  globes  or  shades,  as  the  flame  is  so  liroad  as  to 
crack  the  glass  ;  Jish-iails  must  then  lie  employed.  Five  or 
six  foot  lava-tipped  check  bat-wings  are  the  most  eco- 
nomical burners  for  general  use.  The  gas  referees  of 
Loudon  found  that  some  burners  gave  only  one-fourth  the 
light  obtained  from  the  same  quantity  of  gas  by  a  Sugg's 
burner.  They  estimated  that  the  use  of  good  Imrners  in 
London  would  save  one-fourth  of  the  S10,000,000  annually 
paid  for  gas. 

The  loss  of  !!r/ht  by  the  use  of  shades,  chimneys,  ele.  is  very 
considerable,  largely  due  to  the  conversion  of  light  into 
heat.  The  following  numbers,  selected  from  the  results  of 
William  King  of  Liverpool  and  Prof.  F.  H.  Storer  of  Bos- 
ton, are  a  sufficient  illustration : 

Description  of  glass.  Thickness  of  glass.   Loss  of  light 

Clear  glass  (King) 10.57 

Ground  glass  "      29.48 

Smooth  opal    "      52.83 

Ground  opal    '*'      55.85 

Thick  English  plate  (Storer) ^  inch....     6.15 

Crystal  plate  "      i     "    ....     8.61 

English  crown  "      |     "    ....   1.3.08 

Double  English  window"      j     "    ....     9..39 

Double  German  (Belgian)  (Storer)....  I  '•'  ....  13.00 
Single  German  (Belgian)  "  ....  /j  "  ....  4.27 
Double     German    (Belgian)    ground 

(Storer) i     "   ....  62.34 

Single  •'  ■'  "'  "  -^    "   ....  65.75 

Berkshire,  Mass.,  ground  (Storer) ^f.    "    ....  62.74 

Orange-colored  window-glass  "     -^^    "    ....  34.48 

Purple         "  "         "         "     i     "   ....  85.11 

Ruby  "  "         "         "      T>5    "    ....  89.62 

Gree'n  "  "         "         "     ^    "   ....  81.97 

A  porcelain  transparency         "     ^    "   ....  97.68 

Litjhthitf  tjas  by  ekctn'city  has  recently  been  introduced 
in  theatres,  halls,  etc.  with  great  advantage.  As  it  is  an 
instantaneous  operation,  it  results  in  great  economy  b}*  ren- 
dering it  unnecessary  to  light  the  g:is  before  it  is  actually 
wanted,  and  in  sparing  the  attendants  the  great  exertion 
required  in  applying  the  torch  at  great  heights.  It  may 
be  effected  by  stretching  a  fine  platinum  wire  above  each 
burner,  and  heating  it  to  a  white  heat  by  a  current  of  elec- 
tricity when  the  gas  is  turned  on.  A  better  plan  is  to  use 
the  Ruhmkorff  coil.  In  this  case  each  burner  is  isolated 
from  the  house-pipes  by  a  hard  rubber  connecting  ring.  A 
series  of  wires  is  then  arranged  by  which  the  electric  cur- 
rent is  made  to  leap  in  sparks  to  the  ti]i  of  each  burner  in 
succession  whcu  the  gas  is  turned  on.  Systems  have  been 
invented  by  which  the  gas  of  the  street-lights  is  turned 
on  and  off  and  lighted  by  electricity  from  a  central  otficc. 

rreasiire. — As  already  stated,  a  certain  amount  of  pres- 
sure is  required  to  force  the  gas  through  the  street-mains, 
li:.usc-meters,  pipes,  and  burnei-s.  The  pressure  is  meas- 
ured by  the  height  of  a  column  of  w.ater  supported  by  the 
gas  in  a  U-shaped  tube,  one  end  of  which  is  open  to  the 
air,  while  the  other  is  connected  with  the  gas-supply.  It  is 
estimated  that  there  should  be  a  pressure  of  1  inch  .at  the 
entrance  to  the  premises  of  every  consumer,  0.2  inch  being 
required  to  force  the  gas  through  the  meter,  0.2  inch  for 
the  house-pipes,  and  0.6  inch  for  the  burners.     This  pres- 


sure is  exerted  by  the  weight  of  the  great  gas-holders  at 
the  works.  "Were  the  consumption  of  gas  uniform  during 
the  entire  twenty-four  hours,  the  holder  could  be  properly 
bjilanced  once  for  all,  and  a  uniform  pressure  would  be  ex- 
erted at  all  times — four  or  live  inches  are  found  to  be  neces- 
sary for  large  districts — but  when  no  gas  is  burned,  no 
pressure  is  required,  and  when  little  gas  is  burned,  four  or 
five  inches  would  be  excessive.  Consequently,  the  pressure 
must  be  graduated  according  to  the  hourly  consumption. 
For  this  purpose  the  yoveniur,  already  mentioned,  is  era- 
ployed  at  the  works  to  regulate  the  flow,  and  consequently 
the  pressure,  of  the  gas  from  the  holder  tu  the  street-mains. 
The  following  table  exhibits  the  variation  in  pressure  caused 
by  irregularities  of  consumption.  The  holders  of  the  New 
York  Gas-Lighting  Co.  are  on  East  21st  street;  its  district 
extends  from  Grand  street  to  the  lower  end  of  the  island  at 
Whitehall  street;  Hester  street  is  well  within  the  district. 

Pressure  of  the  Gas  in  Inches  of   'Water, 

3  P.  M.  4  P.  M.  6  P.  M.  6P.M.!  P.  M.  10  P.  M.  12  P.  M. 

21st  street 1.7      2.        5.5      4.2      2.9       1.9       1.0 

Hester  street 1.6      1.7      2.4      2.2      1.9       1.6       1.2 

Whitehall  street.  1.0  1.  0.6  1.1  1.1  1.0  0.8 
It  is  thus  seen  that  a  uniform  pressure  throughout  the  dis- 
trict supplied  is  absolutely  impossible.  In  order  to  .secure 
a  sufficient  pressure  at  the  extremities  of  the  district,  an 
excessive  pressure  must  be  produced  at  the  intermediate 
points ;  and  as  the  pressure  must  be  varied  from  hour  to 
hour  at  the  works,  it  will  vary  at  the  premises  of  most 
of  the  consumers.  The  consumer  must  therefore  regu- 
late the  pressure  for  himself:  (1)  by  carefully  adjusting 
the  main  cock  at  the  meter;  (2)  by  adjusting  the  cock  at 
each  burner;  (.")  by  using  check  burners  ;  (4)  by  attach- 
ing a  regulator  at  the  meter.  It  sometimes  happens  that 
the  consumer  cannot  get  sufiicicnt  pressure  to  supply  his 
burners,  when  ho  of  course  fails  to  get  the  light  he  re- 
quires, and  concludes  that  the  gas  is  poor.  This  difiiculty 
may  be  due  to  several  causes:  (1)  insufficient  pressure  at 
the  works;  (2)  the  street-mains  are  too  small  or  are  ob- 
structed; (3)  the  service-pipe  is  too  small  or  obstructed ; 
(4)  the  meter  is  too  small  or  out  of  order;  (5)  the  house- 
pipes  are  too  small  or  obstructed  ;  (6)  the  fixtures  are  ob- 
structed; (7)  the  burners  are  too  small,  defective,  or  ob- 
structed. By  comparing  notes  with  neighboring  consumers, 
and  consulting  an  intelligent  gas-fitter,  the  real  cause  of 
the  deficient  light  can  generally  be  ascertained.  In  large 
buildings  there  should  be  a  separate  cock  and  regulator  on 
each  floor  to  prevent  irregularity  of  pressure. 

Meyulators  are  constructed  on  the  same  principle  as  the 
governor  at  the  works.  They  contain  automatic  valves 
which  partially  close  when  the  pressure  increases,  and  open 
when  it  diminishes.  They  may  be  applied  to  the  entire 
supply  of  gas  at  the  meter  or  to  each  burner. 

The  iHiiniinniinr/  power  of  <jus  is  dependent  upon  several 
conditions  (see  Fl.vme)  :  (1)  liberation  of  solid  particles 
of  carbon  from  the  olefiant  gas  and  rich  hydrocarlion  vapors 
by  the  heat  of  the  fl.ame,  or  the  oxidation  of  the  hydrogen 
at  points  in  the  flame  when  the  supply  of  oxygen  is  not 
suflieient  for  both  hydrogen  and  carbon;  (2)  to  the  tcrn- 
perature  of  the  flame,  which  renders  the  carbon  parti- 
cles luminous:  (3)  to  the  density  of  the  materials  burned; 
(4)  to  the  density  of  the  products.  These  conditions  de- 
pend upon  the  chemical  composition  of  the  gas  and  the 
manner  of  its  combustion.  Gases  rich  in  olefiant  gas  and 
heavy  hydrocarbons  furnish  the  most  luminous  flames. 
The  character  of  the  burner,  the  dimensions  of  the  chim- 
ney with  argands,  and  the  pressure  determine  the  manner 
of  combustion  by  regulating  the  supply  and  admixture  of 
air.  A  low  pressure  with  a  burner  which  secures  a  supply 
of  air  just  sufficient  to  prevent  smoking — /.  e.  the  escape 
of  unconsumed  carbon — secures  the  maximum  amount  of 
light.  The  pressure  and  quality  of  the  gas  being  fixed,  it 
was  formerly  supposed  that  the  light  produced  was  directly 
as  the  rate  of  combustion,  and  that  consequently  two  like 
burners  consuming  each  3  feet  of  gas  per  hour  would  give 
the  same  amount  of  light  as  one  similar  burner  consuming 
6  feet.  Recent  investigations  make  it  extremely  probable 
that  the  amount  of  light  increases  as  the  square  of  the 
consumption.  (Farmer's  Theorem.)  Consequently,  the 
light  from  the  two  burners  would  be  3X3  +  3X3  =  18, 
while  that  from  the  one  6-foot  burner  would  be  6  X  C  =  36. 
Thus,  the  large  burner  gives  twice  as  much  light  for  the 
same  consumption  as  the  two  small  burners;  hence,  the 
economy  of  a  few  large  burners  over  many  small  ones. 

CarbKrettinr/  or  Carbonizini/  t}as. — It  having  been  estab- 
lished th.at  the  illuminating  power  of  gas  depends  upon  the 
presence  of  heavy  hydrocarbon  vapors,  numerous  means 
have  been  contrived  and  patented  for  adding  such  vapors 
to  the  gas.  The  materials  available  are  the  naphtlia  of 
coal-tar  and  the  naphtha  of  petroleum  or  coal-oil.  Coal- 
tar  naphtha  is   by   far   the   most   effective,  though  most 
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expensive.  It  consists  of  bcn/.ol,  feHg,  Bnd  its  hoino- 
logiics,  which  are  very  dense  iiml  very  rich  in  carbon. 
Petroleum  and  coal-oil  naphtha  consist  of  hydrocarbons 
of  the  marsh-gas  series  (see  Pkthoi.kim),  .such  as  quin- 
tanc,  C5lii2;  sextane,  ('bUh;  heptane,  t'jUie,  etc.,  in 
which  the  ratio  of  carbon  to  that  of  hydrogen  is  less 
than  half  what  it  is  in  Ijcnzol,  etc.  Dr.  Leiheby  (Vhem. 
Ati(i»,  .xi.  ISO.'),  p.  121))  found  that  wliile  1  grain  per 
cubic  foot  of  gas  of  some  na]dithas  increased  (he  illumina- 
ting power  !l  per  cent.,  the  same  quantity  of  other  naphthas 
raiseil  it  only  1.6!)  percent.  Indcr  favorable  circumstances 
he  found  that  a  gallon  of  coal-tar  naphtha  would  enrich 
6000  feet  of  gas,  adding  over  10  grains  per  culiic  foot,  and 
increase  its  illuminating  power  lis  per  cent.,  thus  nuiking 
it  equal  to  Ifl.OUO  feet  of  the  original  gas.  The  practical 
gain  i.'i'40O0  feet,  costing  the  iirico  of  1  gallon  of  naphtha, 
about  $1.  The  conditions  wnieh  effect  the  carbonization 
arc,  (1)  quality  of  the  gas,  (2)  quality  of  the  naphtha,  (;i) 
construction  of  the  carburetter,  (4)  tcn)perature  of  the 
carburetter.  The  last  condition  is  very  essential  to  sueccs.s. 
If  the  carburetter  is  placed  in  a,  warm  situation,  the  naph- 
tha evaporates  too  rapidly,  the  gas  becomes  overcharged, 
and  the  Hames  smoke.  The  burners  must  be  adjusted  to 
the  character  of  the  gas,  and  if  the  gas  varies  from  day  to 
day  from  irregularity  in  the  carbonization,  the  annoyance 
becomes  intolerable.  Another  difficulty  arises  from  the 
condensation  of  the  naphtha  in  the  house-pijjcs  and  tex- 
tures, by  which  they  beoomc  obstructed  ami  cease  to  deliver 
gas.  These  difiicalties  have  led  to  the  ill-success  which  has 
attended  this  apparently  logical  method  of  enriching  gas. 

TnHlintj  (jft9. — -In  order  to  determine  the  value  of  gas  for 
illuminating  purposes,  several  modes  of  testing  have  been 
suggested  :  (  1 1  Phntomctrical  tests,  by  which  the  amount 
of  light  actually  produced  by  a  given  quantity  of  gas  ii. 
determined;  (2)  specitic-gravity  test;  (.'i)  tests  for  special 
objectionable  im])uritics,  particularly  sulphur  compounds 
and  ammonia:  (l)  special  tests  intended  to  determine  the 
comparative  itiuiuinating  power  of  the  gas:  a,  percentage 
of  rich  hydrocarbons  condensed  by  chlorine,  bromint?,  or 
fuming  sulphuric  acid;  A,  Henry's  explosion  test,  showing 
the  {juantity  of  oxygen  necessary  to  burn  the  gas  and  the 
qujintity  of  carbonic  acid  ])rorlueed:  c,  Fyfe's  durability 
test,  by  which  he  determines  the  time  required  to  liurn  a 
given  volume  of  the  gas  through  a  jet  ^'j-inch  in  diameter 
with  a  flame  4  inches  high;  d,  Erdmann's  test,  which  de- 
termines the  amount  of  air  necessary  to  deprive  the  tlaino 
of  the  burning  gas  of  a  given  size  of  ail  illuminating 
power:  (i)  gas  analysis,  by  which  the  dilVirenl  constituents 
are  accurately  determined.  The  pratrtical  examination  of 
gas  is  generally  limited  to  the  photometric  test,  the  specific- 
gravity  test,  and  the  determination  of  ammonia  und  sul- 
phur. For  special  pur[ii)Scs  analysis  is  often  resorted  to. 
In  Knglund.  where  the  quality  of  the  gas  is  regulated  by 
law,  the  specifuMtion  is  limitcflto  pliolomctrie  illuminating 
power  and  lixrd  maxima  of  ainmoni:L  ami  sulphur. 

Photniiirlric  Tr»l.  (.<ee  I'Holov KTKU. ) — Two  forms  of  the 
photometer  only  are  used  for  testing  illuniinaling  gas: 
(1)  Bunscn's  photometer;  (2)  Lowe's  jcl  photometer,  liiin- 
ten't  ))liiiliimiii')\  as  improveil  by  l)r.  Lcthoby,  consists  of  a 
graduated  bar  about  OS  inches  long,  placed  on  edge,  having 
fit  one  end  a  candle-holder,  at  the  other  a  gas-burner.  A 
saddle  rests  on  the  bar,  and  bears  a  disk  of  white  paper 
made  transparent  by  paralline,  except  a  spot  in  the  centre. 
The  instrument  is  set  up  in  a  dark  room  with  dull  black 
walls  and  ceiling.  The  lest  candle  is  of  spermaceti,  of  uni- 
form  calibre,  and  of  such  a  size  as  to  consume  as  nearly  as 
possible  2  grains  of  spermaceti  per  minute.  The  accessory 
apparatus  consists  of  a  balance  to  weigh  the  candle  before 
and  after  the  experiment,  a  governor  to  regulate  tho  pres- 
sure of  the  gas,  a  pressure-gauge  to  show  (he  pressure,  a 
very  accurate  meter  to  show  the  consumption  during  each 
minute,  a  clock  to  strike  minutes.  The  clock  and  meter 
arc  now  combined  with  a  single  dial,  bearing  one  hand  to 
indicate  minutes,  and  another  to  mark  tho  consum|ilion  of 
gas.  so  arrangeil  that  when  the  consumption  is  exactly  a 
feel  of  gas  per  himr  Ihi'  two  bniuls  move  together,  one  cx- 
nclly  covering  Ihe  other.  To  nutke  a  test  the  gas  is  lighted 
at  the  burner,  the  pressure  regulated  at  0.6  inch,  the  cock 
fixed  so  as  to  nmke  the  consumption  as  nearly  as  possible 
5  feet  per  hour,  or  .OSIC)  feet  per  minute.  The  candle  is 
lightcfl,  balani'cd,  time  when  balanced  iiol<'d,  antl  the  can- 
dle carefully  placed  in  its  socket  at  Ihe  end  of  the  bar. 
The  disk  of  paper  is  then  moved  along  the  bar  till  bolh  sides 
arc  equally  illuminated,  which  is  easily  determined  bv  the 
disappi'urauce  tciihe  eyeof  lbi.  iqiaqiU'  spot.  This  position 
of  the  ilisk  is  the  point  belween  Ihe  candle  and  the  gas- 
burner  at  which  eipuil  quantities  of  light  fall  cm  tho  same 
urea  of  surface.  l!y  thi-  principle  that  Ihe  amount  of  light 
which  falls  on  a  given  surface  is  inversely  as  Ihe  sr|tmre  of 
Ihe  distance,  it  is  easy  to  ilelerniine  Ihe  coni|uirative  illu- 
minating power  of  the  gas  us  compared  with  tlii'  cuTidle. 
Vol..  II. — 2!) 


If  the  disk  is  midway  between  them,  then  the  gas-flame 

equals  the  caudle.     If  tho  disk  is  only  half  as  far  from  tho 

2x2 
candle  as  from  the  gas,  the  gas-flame  —  .      .  =  4  times  tho 

illuminating  power  of  Ihe  candle.     If  one-third  os  far  from 

candle,; :  —  9  candle-power ;  one-fourth,  :      ,=lGcan- 
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die-power.  The  bar  being  graduated  on  this  jirinciple,  the 
observer,  having  found  Ihe  proper  position  for  the  disk, 
reads  the  value  of  Ihe  gas-flainc  in  candles.  It  is  customary 
to  make  ten  observations  in  as  many  minutes,  and  average 
the  results.  If  on  weighing  Ihe  candle  it  is  found  to  have 
consumed  exactly  2  grains  per  minute,  and  if  the  meter 
shows  a  consumptitm  of  exactly  5  feet  per  hour,  the  lest  is 
complete.    Otherwise,  acorrection  must  be  made  as  follows  : 


iMnlti'p/i/  llic  an  rat/e  observed  raild/e-^ 


■Jj'nr 


hy  th, 


rjit, 


<"/ 


cantfte  lururd  in  15  minutrs,  tliriile  hi/  the  fioiir/i/  rtnisuniptifm 
^f  O'^^t  f""^  divide  (he  quotinit  Inf  6.  Thin  ^ivcs  tlio  value  of  5 
feet  of  gas  cxprcspcd  in  standard  fperniiicuti  candles  burning 
2  grains  per  minute  or  120  grains  per  hour.  (Note  what  hns 
been  already  said  with  regard  to  Farmer's  Theorem.)  To 
determine  the  cost  of  such  light,  we  have  only  to  remember 
that  1  i»ound  avoir.  =  7000 grains.  Thus,  if  the  lO-candlegas 
costs  $;{  per  1000  feet,  and  spermaeeti  candles  40  cents  per 
pound,  1000  fectof  gas  =  120  grains  X  10  candles  X  ^p 
hours  -^  7000  grains  in  a  pound  —  ;")4.s;)  jjounds  ;  and  lOUO 
feet  of  the  gas  (.■?.;)  furnishes  as  much  light  as  i>i.i^i>  pounds 
of  candles  {$21.94).  The  same  method  of  examination  is 
applicable  to  oils  and  to  the  comparison  of  burners.  The 
burner  now  used  as  the  standard  for  ordinary  coal-gas  is 
Pugg's  London  jtjitont  (Fig.  10).  Lout* s  jrt  phoUnn tier  is 
not  properly  a  pholometor.  Its  use  is  based  on  the  produc- 
tion of  a  flame  of  a  given  height  through  the  same  single- 
jet  burner.  Under  a  standard  pressure  the  flame  will  main- 
tain a  uniform  height  ns  long  as  the  gas  is  unchanged  in 
composition.  Tlie  moment  the  density  of  the  gas  changes 
by  the  increase  or  decrease  of  any  of  its  constituents,  its 
flow — which  is  always  invcrstdy  as  ttie  square  root  of  its 
density — will  bo  accelerated  or  retarded,  and  the  flame 
will  rise  or  fall.  This  instrument  is  an  indicator  of  ron- 
ettiurif  nf  qnnlitxi,  not  a  photometer  or  liyht-inr(inni-cr. 

The  Sprrijir-ft'raviti/  Test. — As  already  stated,  the  chief 
diluents  of  coal-gas  are  hydrogen,  specific  gravity  O.0G9, 
and  marsh-gas,  0.o5H,  while  the  luminants  are  defiant  gas, 
O.'.irO,  prop<'ne,  1.49,  butene,  l.iM,  benzol,  2.71,  naphthalene, 
iA'-i,  etc.  The  specific  gravity  of  the  nii.\ture  will  depend, 
to  a  certain  degree,  on  the  ratio  of  heavy  hiniinants  to 
light  diluents.  This  does  not  hold  true  in  tlic  presonco 
of  any  considerable  quantity  of  carbonic  oxide,  specific 
gravity  0.007,  as  when  water-gas  is  a  component,  or  of 
air,  as  in  the  Kand  and  (Jalo  naphtha-gas.  The  tabic,  at 
the  end  of  this  jiaragraph  from  Muspratt's  ChrniiHtf}/,  will 
sufficiently  illu.vtratc  the  relation  of  sjjccific  gravity  to  il- 
luminating power  in  coal-gas  made  by  the  usual  jirocess. 
The  spceitic  gravity  was  formerly  determined  by  carefully 
weighing  the  gas  in  a  light  glass  globe  jjrovided  wilii  a 
stopcock,  making  suitable  corrections  for  temperature  and 
pressure.  Recently,  a  very  simple  metlmd  has  been  intro- 
duced,by  which  Ihe  ojjcration  ciin  be  accurately  performed 
in  a  few  minutes.  Tho  ditfusive  power  of  gases  being  in- 
versely as  the  square  ront  of  tlie  density,  the  density  will 
be  directly  as  the  square  of  the  diffusion.  It  is  oidy  neces- 
sary to  deterniine  the  number  of  seconds  required  for  equal 
A ohimes  of  air  und  of  the  gas  to  escape  through  the  .•*amo 
opening,  and  lo  divide  the  square  of  the  giis-seconds  by  tho 
square  of  the  air-seconds  j  the  result  is  the  specific  gravity 
of  gas. 

Sp.  gr.  of  ttlr.      Sp.  jr.  of  gin. 

Pq.  air-seconds  :  sq.  gas-seconds  =  1  :  x 

AV.  W.  Goodwin,  Esq.,  of  Philadelphia,  supplies  tho  simple 
apparatus  for  this  determination  under  tho  name  of  *Mho 
density  test.'*  (See  Am.  ChnniHt,  ii.  177,  21C.) 
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paper ;  2  grains  in  100  cubic  feet  quickly  redden  it.  It  is 
determined  by  passing  a  measured  quantity  of  gas  through 
a  glass  tube  filled  with  gbiss  beads,  moistened  with  a  known 
quantity  of  a  standard  solution  of  oxalic  acid.  (See  Ajn. 
Chemist,  ii.  p.  247.)  Sulphur  in  the  form  of  sulphuretted 
hydrogen  is  rarely  found  in  purified  gas,  as  it  is  all  re- 
moved by  the  purifiers:  but  sulphur  in  other  forms,  bisul- 
phide of  carbon  and  sulphur  compounds  of  unknown  com- 
position, is  always  present.  Lime  purification  reduces 
the  sulphur  in  these  forms  to  7  or  8  grains  per  100  cubic 
feet.  Iron  purification  is  not  so  effective,  as  it  leaves  from 
12  to  40  grains  of  sulphur  per  100  cubic  feet.  (See  what 
has  been  said  under  Pnrijication.)  The  total  sulphur  is 
determined  by  burning  a  certain  quantity  of  the  gas 
through  a  Leslie  burner,  and  collecting  the  sulphurous  and 
sulphuric  acids  produced  by  ammonia,  oxidizing  all  to 
sulphuric  acid  by  bromine,  and  weighing  as  sulphate  of 
baryta.  (See  Jm.  Ch€mtst,u.  247.)  Sjtrciat  tests  hy  chlorine, 
etc.  are  fully  described  in  the  works  on  gas  mentioned  at 
the  close  of  this  article. 

Gas  aiinlj/sis,  by  which  the  more  important  gases  are 
determined,  is  conducted  over  mercury  in  graduated  tubes. 
(See  Bi'NSKS's  GasomHnj,  translated  by  Roscoc.  1857  ;  Rf.g- 
NAULT,  Coiirs  elSmentnire  dc  Chemie,  Paris;  Neuea  Hnnd- 
wortcrbuch  der  Chcm.,  i.  408;  AVatts.  Diet.  Ckem.,  i.  268; 
SiippL  140;  Lethf.by  in  Am.  Chemist,  ii.  177.) 

The  xraste  prodnrts  of  the  manufacture  of  coal-gas  con- 
sist of  (1)  coke,  (2)  amraoniacal  liquor,  (^)  tar,  (4)  the  spent 
lime  or  oxide  of  iron  used  in  purification.  (See  lecture  by 
Dr.  Lethcby  on  the  waste  products  of  coal-gas.  Chem,  News, 
xvi.,  ?.\,  44',  55.  m.  91.  95,  106.)  CoJce^  the  fixed  residuum 
which  remains  in  the  retorts,  and  which  amounts  in  quan- 
tity to  about  66.66  per  cent,  of  the  coal,  is  a  very  valuable 
fuel  and  finds  a  ready  sale.  (See  Coke.)  The  ammoniacal 
liquor  is  the  source  of  nearly  all  the  ammonia  salts  of  com- 
merce. By  far  the  larger  part  of  the  nitrogen  of  the  coal, 
which  varies  from  less  than  1  per  cent,  to  nearly  2  per  cent., 
is  not  converted  into  ammonia;  it  forms  cyanides,  sulpho- 
cyanides,  bases,  etc.  The  strength  of  the  ammoniacal 
liquor  depends  chiefly  upon  the  amount  of  water  used  in 
washing  and  scrubbing  the  gas.  The  strength  of  the  liquor 
is  estimated  in  degrees  (Twaddle),  or  by  the  number  of 
ounces  of  oil  of  vitriol  required  to  neutralize  a  gallon. 
Each  degree  of  Twaddle  is  equal  to  about  2  ounces  of  acid 
per  imperial  gallon.  The  liquor  varies  from  3°  Tw.  to 
10°  or  ll''  Tw,  The  maximum  yield  of  ammonia  is  per- 
haps 45  gallons  of  8-ounce  liquor  per  ton  of  coal,  eqiiiv- 
altnt  to  34  pounds  of  sulphate  of  ammonia.  The  ordi- 
nary vield  is  about  25  gallons  of  8-ouncc  liquor,  equiv- 
alent to  20  pounds  of  sulphate  of  ammonia.  In  London 
only  about  half  this  quantity  is  obtained.  In  1806  there 
were  obtained  at  the  Paris  Gasworks  3000  tons  of  am- 
moniacal products,  cither  sulphate  or  aqua-ammonia,  from 
-121,000  tons  of  coal,  or  0.712  per  cent.,  or  16  pounds 
per  ton.  The  ammoniacal  liquor  contains  the  ammonia 
in  the  form  of  hydrosulpbate,  acid  carbonate,  cyanide, 
sulpbocyanide,  chloride,  and  benzoatc.  By  mixing  it  with 
lime  and  blowing  steam  tl>*ough  it  the  ammonia  is  ex- 
pelled, and  conducted  to  vats  containing  sulphuric  acid, 
where  it  is  absorbed  and  combined  as  sulphate,  which  is 
obtained  in  crystals  on  evaporation.  This  salt  is  used  as 
a  fertilizer,  in  the  manufacture  of  alum,  and  for  the  prepa- 
ration of  other  amraoniacal  compounds.  The  tar  is  a  very 
complex  body.  It  was  formerly  thrown  away,  but  is  now 
the  source  of  a  great  variety  of  useful  products.  The 
quantity  obtained  from  a  ton  of  coal  varies  with  the  cha- 
racter of  the  coal  and  the  temperature  to  which  it  is  ex- 
posed— the  higher  the  heat  the  smaller  the  yield  of  tar; 
11  to  18  U.  S.  gallons  is  the  usual  yield  of  tar  from  caking 
coals,  the  average  being  about  12  gallons.  The  Paris  gas- 
works averaged  12^  IT.  S,  gallons  in  1S66.  Canncl  coals, 
used  in  some  works  in  England  and  Scotland,  yield  a  larger 
quantity.  The  principal  constituents  of  the  tar  have  been 
already  enumerated  in  this  article.  The  tar  is  used  as  a 
rough  paint  or  varnish  for  iron  and  wood;  for  waterproof- 
ing paper  and  felt  for  roofing  purposes ;  and  for  the  manu- 
facture of  pitch  for  roofing,  paving,  etc. ;  NAPnTHA,  Dead 
Oil,  Benzol,  Tou'OL,  Axiline,  Asiline  CoLons,  Naphtha- 
LEN'E,  Naphthalene  CoLons,  Carbolic  Acid.  CAnnoLic  Acid 
Colors,  Picric  Acid,  etc.,  Cresylic  Acid,  Amhracexe, 
Artificial  Alizarene  (which  sec;  see  also  Tar).  The 
He/use  Oxide  of  Iron. —The  oxide  of  iron  is  used  over  and 
over  again,  being  regenerated  by  exposure  to  the  air.  by 
which  the  sulphur  extracted  from  the  gas  is  liberated 
from  the  iron  and  left  as  free  sulphur.  When  the  pro- 
portion of  sulphur  reaches  40  or  50  per  cent,  the  mixture 
is  treated  for  the  extraction  of  ammonia  salts  and  sulphur, 
the  purified  oxide  of  iron  being  then  returned  to  the  gas- 
works to  be  used  again.  The  refuse  iron  contains  consider- 
able cyanogen,  which  may  be  extracted  by  potash  and  sold 
as  yellow  prussiate.     The  spent  lime  is  very  oflfensive  when 


fresh,  as  explained  under  Purification,  and  is  useless  for  any 
purpose.  After  being  weathered,  however,  it  may  be  used 
with  advantage  as  a  fertilizer.  Dr.  A.  Viilcker  gives  the  fol- 
lowing analysis  of  weathered  gas-lime;  dried  at  212°  F, : 

Caustic  lime 18.23 

Carbonate   of  lime 49,40 

Sulphite  of  lime 15.19 

Sulphate  of  lime  (gypsum) 4.64 

Magnesia  and  alkalies 2.53 

Oxide  of  iron  and  alumina ,.     2.49 

Phosphoric  acid a  trace 

Insoluble  sand,  etc 0.28 

Water  of  combination,  with  a  little  organic  matter...     7.24 

100.00 

The  fresh  gas-lime  contains  considerable  sulphide  of  cal- 
cium and  hyposulphite  of  lime,  which  makes  it  useful  for 
removing  the  hair  from  hides. 

Gas  from  Coal-Tar. — Ever  since  the  manufacture  of 
coal-gas  became  an  established  industry  the  importance  of 
converting  the  tar  into  gas,  or  of  so  conducting  the  de- 
structive distillation  as  to  prevent  its  formation,  has  been 
fully  recognized,  and  the  greatest  variety  of  processes  has 
been  patented,  all  of  which  claim  to  make  more  gas  and 
better  gas  from  a  ton  of  coal.  The  actual  possibilities  are 
estimated  by  comparing  the  weight  of  tar  with  the  weight 
of  gas  from  the  same  coal,  2240  pounds  of  average  caking 
coal  yield  from  9000  to  10,000  cubic  feet  of  gas  of  a  spe- 
cific gravity  of.  say.  0,430,  equivalent  to  296.86  or  329,84 
pounds  of  gas.  The  same  coal  yields,  say,  12  U.  S.  gallons 
of  tar,  the  specific  gravity  of  which  is  from  1.12  to  1.15,  or 
9.33  to  9.58  pounds  per  gallon,  equal  to  112  to  115  pounds. 
If  this  tar  could  be  entirely  converted  into  gas  of  .430  spe- 
cific gravity,  it  would  add  3394  to  3488  cubic  feet  to  the 
yield  of  gas.  The  case  is  still  more  striking  when,  as  in 
some  cities  in  England  and  Scotland,  cannel  coal  is  exclu- 
sively employed,  cannel  coal  yielding  10,000  cubic  feet  of 
gas  having  a  specific  gravity  of  ,500,  or  383.5  pounds  of 
gas,  yields,  say,  30  gallons  of  tar.  specific  gravity  0.990,  or 
247.38  pounds  of  tar,  which,  if  converted  into  gas  of  spe- 
cific gravity  .500,  would  add  6449  feet  to  the  yield  of  gas. 
The  proportion  of  carbon  in  coal-tar  is  so  great,  however, 
that  under  no  system  can  it  be  converted  into  gas  without 
the  formation  of  a  considerable  proportion  of  fixed  coke, 
probably  from  25  to  40  per  cent,  of  its  entire  weight.  This 
fact  reduces  very  considerably  the  poi^sible  gain  ot  gas  from 
the  tar ;  in  the  case  of  caking  coal,  the  usual  material,  from 
the  3394  to  3488  cubic  feet  of  gas  to  not  much  above  2000 
feet.  To  secure  this  gain,  the  tar,  which  has  a  market-value 
of  from  33  to  50  cents  per  ton  of  coal,  must  be  sacrificed, 
and  more  complicated  apparatus  and  a  larger  consumption 
of  fuel  and  labor  must  be  resorted  to.  It  is  for  these  rea- 
sons that  none  of  the  methods  suggested  for  producing  gas 
from  the  tar  have  as  yet  been  successful.  In  1S18,  John 
Grafton  patented  the  conversion  of  the  tar  into  gas  by  de- 
livering it  into  a  second  retort,  heated  to  redness  and  filled 
with  iron  filings,  coke,  etc.  In  1S20,  Mr.  Lowe  contrived 
an  arrangement  of  five  retorts — three  below  and  two  above — 
for  the  same  purpose.  The  retorts  were  charged  in  the  usual 
way  with  coal,  and  when  the  carbonization  had  gone  on  for 
three  hours,  the  tar  was  admitted  into  the  back  part  of  the 
upper  hotter  retorts  by  a  syphon  tube.  Some  have  mixed 
the  tar  with  small  coal,  others  with  peat,  sawdust,  porous 
stones,  etc.  In  1827,  Bernard  Chaussenot  patented  in 
France  the  use  of  one  vessel  or  retort  heated  to  a  low  tem- 
perature for  distilling  ''  resin  and  all  hydrogenous  matters 
liquid  and  solid"  into  rich  vapors,  and  a  second  retort 
heated  to  a  high  temperature  for  converting  these  vapors 
into  permanent  gas.  This  principle  has  been  the  basis  of 
numerous  patents  —  Robertson  (in  1848),  Gcsner  (1849), 
Hanson  (1853),  Gale  (1858),  Fryer  (1868),  Evcleigh 
(1870?),  etc.  While  this  principle  has  not  been  success- 
ful if  applied  to  coal  alone,  it  is  probably  essential  to  the 
production  of  gas  from  petroleum  or  any  of  its  proilucts, 
and  is  in  successful  operation  in  several  works  where 
petroleum  naphtha  is  used  as  an  enrichcr  for  coal-gas.  as 
at  the  Ilarlcm  and  the  Mutual  works  in  Xew  York,  the  Cit- 
izens' and  the  People's  works  in  Brooklyn,  and  many  others. 
This  is,  after  all,  but  a  subdivision  of  the  process  which 
actually  takes  place  in  every  coal-retort,  as  already  stated 
in  this  article.  The  coal  is  always  distilled  at  a  low  heat, 
and  the  condensable  vapors  arc  subsequently  converted  into 
permanent  gas  after  they  leave  the  coal. 

V.  Oil-Gas. — As  a  matter  of  fact,  whenever  oil  is  burned 
in  lamps,  it  is  first  converted  into  gas  at  the  wick.  This 
is  by  far  the  mo?t  economical  method  of  making  oil-gas. 
Nevertheless,  when  gas-lights  were  first  introduced  coal 
was  quickly  replaced  by  oil.  Cheap  refuse  oils  and  fats 
were  employed,  kitchen  grease,  and  whale  oil.  The  gas 
was  obtained  by  allowing  a  stream  of  the  oil  or  melted  fat 
to  trickle  into  a  red-hot  tube  or  a  retort  filled  with  coke  or 
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Biiril.ir  porous  solid.  The  oil  was  nt  onec  converted  into  a 
permanent  p;ns,  which,  owinj;  to  the  freedom  of  the  oil  from 
nitrogen  and  Biilphur,  contained  no  ammonia  or  sulphur 
compound?,  anri  consequently  refjuircd  no  purification, 
merely  washing  with  water  to  condense  the  liquid  prod- 
ucts. A  considerable  residue  of  charcoal  is  always  left  in 
the  retort.  Oils  and  fats  consist  chiefly  "f  oleinc,  Csllj 
(t'iBll33n5;3  =  (i,II|oi06,  and  stearine,  t'3lls(('igll«02)j '^ 
CstHhoOs.  which  arc  converted  by  destructive  distillation 
into  a  mixture  of  gases  consisting  largely,  often  to  the  ex- 
tent of  .ill  or  40  per  cent.,  of  rich  olelines  and  henzolo  va- 
pors, the  remainder  being  hydrogen,  oiarsh-gas,  etc.  Oil- 
gas  is  consequently  a  very  heavy  gas,  its  sp.  gr.  ranging 
from  O.fiOII  to  l.lOll.  ITydrogen  =  .UG'J.!,  marsh-gas  0.5676, 
olefiant  gas  .li;o2,  propylene  l.ljjll,  bulylouc  l.a404,  amy- 
leno  2,-l2.)j,  benzol  vapor  2.704.  Oil-gas  possesses  a.  very 
high  illuminating  power,  several  times  that  of  ordinary 
coal-gas,  and  must  be  burned  through  very  small  burners 
to  prevent  smoking.  The  yield  of  oil-gas  depends  upon 
the  temperature  at  which  the  oil  and  its  vapors  are  decom- 
posed; a  low  temperature  gives  a  smaller  (juautity  of  \'ery 
rich  gas,  with  the  minimum  deposit  of  carbon.  A  high 
temperature  yields  more  hydrogen  and  marsh-gas,  and  a 
larger  deposit  of  carbon.  A  gallon  (I'.  S.)  of  oil  weighs 
about  .S  pounds ;  1000  cubic  feet  .'.100  gas  weighs  09  pounds. 
Were  there  no  waste,  and  were  it  possible  lo  obtain  8  pounds 
.900  gas  from  1  gallon  of  oil,  8.0:i  gallons  of  oil  would 
make  1000  cubic  feet  of  gas.  In  practice  the  results  are 
very  variable,  from  80  to  100  feet  per  gallon  being  reported. 
From  lS2t  to  1.S28  the  N'ew  York  (ias-Light  t'ompany 
used  oil  exclusively,  selling  gas  at  $10  per  1000  cubic  feet. 

VI.  f!ni  from  Soap-  Water. — In  some  parts  of  Europe 
the  refuse  soap-water  in  which  sheep,  wool,  etc.  have  been 
cleansed  is  employed  for  the  manufacture  of  gas.  It  is 
treated  either  with  lime,  which  forms  an  insoluble  lime-soap 
which  separates  as  a  precipitate,  or  with  sulphuric  or  hy- 
drochloric acid,  which  frees  the  fatty  acids  as  an  oily  I.Tycr. 
Both  these  jiroducts  yield  an  excellent  oil-gas  by  destruc- 
tive rlistillation. 

VII.  HoHlii-O'aiwas  introduced  when  oil-gas  became  too 
expensive.  The  rosin  was  melted  either  alone  or  with  a 
little  oil  of  turpentine,  and  allowed  lo  run  into  a  red-hot 
retort  containing  coke,  etc. :  100  pounds  rosin  yielded  from 
1000  lo  I.'IOO  cubic  feet  of  gas,  which  required  no  purilica- 
tiou,  except  by  cold  water  to  condense  certain  oily  vapors. 
The  gas  has  a  sp.  gr.  of  0.000  to  O.SjO.  and  is  little  in- 
ferior in  illuminatiiig  power  to  oil-gas.  From  1S2S  to  1S48 
the  New  York  (Jas  Light  Company  supplied  rosin-gas  to 
its  consumers  exclusively,  at  $7  per  1000  cubic  feet.  It 
was  then  replaced  by  coal-gas  at  ^2..'>0. 

VIII.  W,n,tl-(!aM.—\\'hr^n  dry  wood  is  subjected  to  de- 
structive distillation  it  yields  (1)  gas,  (2)  tar,  (:'.)  water  con- 
taining acetic  acid  and  wood  naphtha,  and  leaves  (4)  a 
residuum  of  charcoal.  In  1709,  Lebon  patcnteil  a  process 
for  making  woorl-gas,  but  his  gas  possi'Ssed  so  little  illu- 
minating power  that  the  process  was  a  failure.  The  gas 
obtained  by  heating  wood  to  tho  temperature  of  bolliug 
mercury  contains — 

Marsh-gas 7.0 

Carbonic  oxide H.'i.B 

Carbonic  acid ^7A 

100. 
Tn  1R19,  Pcttenkofer  of  Munich  found  that  when  tho  vola- 
tile products  of  the  <Iistillation  of  wood  at  a  temperature 
from  482°  F.  to  .'>72°  l'\(lho  gas,  tar,  etc.)  were  passed 
through  a  rcl-hot  tube,  the  volume  of  Ibogas  was  increased, 
while  by  the  decomposition  of  the  tarry  oils  a  considerable 
quantity  of  olefmnt  gas  and  rich  hydrocarbrtii  vapors  were 

Iirodoccil,  a  rich  aiol  valuable  gas  licing  otilained.  Tho  fol- 
owiiig  analysis  of  crude  wocjti  gas  from  tliu  Munich  K.  H. 
station  illu.strutes  the  result  of  the  process  : 

Olcflant  gas  and  rich  hydrocarbon  vapors....  0.91 

Marsh-gas 11.00 

Hydrogen l.'i.07 

Carbonic  oxide 40..'i9 

Carbonic  acid 25.72 

9SU5 
This  process  has  been  introduced  in  many  F.nropean  cities 
where  coal  is  not  available.  The  wood  is  kilu-dried  by  the 
wa^le  boat  of  tho  retorts,  fir  being  generally  selected.  In 
some  cases  a  little  boghcail  mineral  or  other  rich  eoal  or 
shale  is  nddetl  as  an  enricher.  The  charge  of  100  pounds 
or  morn  of  wood  rerjuires  f)nly  one  and  a  half  hours'  ex- 
piisure  to  a  low  heat ;  consi-qui'utly,  10  charges  can  bo  run 
off  in  21  hours.  The  yielil  is  from  .'lOO  to  OIIO  feel  of  gas. 
and  from  IH  to  2.')  pounds  of  eharcoal,  from  100  pounds  of 
woofl.  The  eharcoal  is  ipiiMH-lieil  with  wet  sand.  The  f(d- 
lowing  analyses  exhibit  the  composition  id'  purified  wood- 
gns ;  A  is  fin  average  of  4  analyses  by  Iteissig;  Hand  C  are 
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by  Gibbs  and  Genth ;  B,  gas  from  old  field  pine  ;  C,  gas  from 
small  second-growth  oak. 

A.  B.  c. 

Olefiant  gas  and  rich  hydro- 
carbon vapors 7.86 

Marsh-gas 25.38 

Hydrogen 34.96 

Carbonic  oxide 31.80 

Oxygen none 

Nitrogen ? 

100. 

Specific  gravity 

Owing  to  the  high  specific  gravity  of  wood-gas,  often  reach- 
ing.700.  and  the  largo  percentage  of  carbonic  oxide,  the 
flame  from  an  ordinary  Inirner  with  small  holes  and  high 
pressure  is  scarcely  luminous,  but  fnun  burners  with  large 
openings  and  low  pressure  the  light  equals  and  sometimes 
exceeds  that  of  coal-gas.  Liebig  and  Steinhill  found  the 
light  from  4^  feet  to  be  20  per  cent,  greater  than  from  the 
same  amount  of  coal-gas.  Among  the  advantages  claimed 
for  wood-gas  are  (1)  cheapness  of  material;  (2)  smaller 
and  simpler  apparatus,  owing  to  the  short  heats  being  one 
and  a  half  hours  ;  a  wood  retort  will  yield  10,000  feet  in  24 
hours,  while  a  eoal  retort  yields  only  4000  feet  in  the  same 
time:  (3)  more  valuable  in  products,  charcoal,  tar  (2  per 
cent.),  acetate  of  lime  (0.5  to  0.75  per  cent.).  This  gas  has 
been  introduced  in  .Switzerland.  Norway.  Sweden.  Russia, 
etc.  In  1856  wood-gas  was  made  at  the  Philadelphia  gas- 
works, and  was  found  to  be  cheaper  than  coal-gas,  and 
fully  equal  toil  in  illuminating  power.  (.*ee  ./.  Finnt.  Inni., 
.xxx"ii.  136;  .\xxiii.  313;  xxxiv.  120,  349 ;  also  WAGXKn's 
Jahrctibericlit  (vols.  i.  to  X.)  and  Ifaudhtlrh  iter  Hotz-  ttnd 
Torf-r/at  Fahrikatiim,  Munich,  1803.) 

IX!  Prat-fras. — The  following  products  arc  obtained  on 
subjecting  air-dried  peat  to  destructive  distillation  : 

Volil. 

Gas 17.025 

Tar 5.375 

Aqueous  distillate 52.000 

Charcoal ■■25.000 

100. 
The  gas  contains  after  purification — 

Olefiant  gas  and  hydrocarbon  vapors.  9.52 

Marsh-gas 42.65 

Hydrogen 27.50 

Carbonic  oxide 20.33 

Nitrogen ? 

100. 

The  tar  is  rich  in  paraflinc,  burning  and  Inhrieating  oils, 
and  creosote  (carbolic  acid  ?) ;  the  aqueous  distillate  yields 
ammonia,  acetic  acid,  and  methylic  alcohol ;  the  charcoal 
is  a  valuable  decolorizer  and  disinfectant.  The  yield  of 
gas  is  variously  stated  at  from  2.51  to  5. SO  feet  jier  pound, 
or  from  5022  to  13.000  feet  per  Ion  of  2210  pounds.  The 
gas  is  said  to  be  of  good  quality,  from  15.05  to  22.50  candles. 
(Sec  W.  Rkissig's  Haudhnvh  iter  Ifoh-  mid  Torf-ijas  Fah- 
rikalian,  Munich,  1803;  I'iik's  Dirt.,  article  "  Peat;"  and 
llrpDi-t  nn  thi'  Xattn'r  and  Prndiirln  nf  thr  DrMtnictii^c  Dia- 
tiUatiun  nf  /\<it,  Parliamentary  lilue-liook,  1851.) 

X.  I'etruttiim  and  Naphllia-Cas.  Sec  PuTnoi.Kim.  XI. 
Mr-Gaa.  Sec  Petkoi.kiim.  XIX.  ir<i(ei-C«».  Sec  Watkr- 
Gas.      XIII.   0.r;i~hiidr„ii,n  UaH./u/liliii;/.      See  OXVRICX. 

For  further  details  with  regard  to  gas-lighting  the  fol- 
lowing works  may  be  consulted;  Misi'itATT's  Chrmiittnf; 
Musi'tlATT's  Ilaudhuch  dpr  Trchuitrhe  Chrmic,  3^9  Auf., 
1S75;  WfUTz's  Dirtiotinaire  di'  Cliiniir;  Xenei  //nar/icor- 
liibiirh  del-  Clirmle;  I.r  <!au:  Wacxku's  Ja/irmlirrirhl  drr 
('llrmi'Hrlleil  Trrll llfilai/ir;  MaTTIIKWs's  Uintari/  nf  d'aK-liijIlt- 
I'li;/,  2d  ed.  1832;  lil.ocllMANx's  Ilrilniije  nil-  (nuchichlr  der 
(laKh'lenrhlHUil,  1871;  Abridi/mriilii  of  Sprrifiradnln  of 
I'alrnlH  relaliiiif  In  the  I'radnrtioH  and  A/i/diiatiouM  / 
flaa,  1800;  Ainu's  I'rartk-al  Trrall;-  on  tlo-lojht.  4lh  cd. 
1818  ;  Ai-itm's  Dvirriptinn  of  the  /'/•...■,»«  of  M,innfartnring 
raalllan,  1819;  How  PilTl  II,  T'/ie  .liiri^v"'.  Trrhnirol  I'l/iio- 
linu,    /'iir//ie(i/MMl,  and    Uie  of  Caal-dat;    Thr    (iat-Mnna- 

i/nr'n  llamllionh,  TiioMAS  Ni;wiii(;r.isii ;  BowKn,  (int-Eiigi- 
tirn'a  llooli  of  llrfcrcnrr;  Cl.Kr.n,  On  the  }fannfactnir  of 
I'oal-Oai;  ('OMIIKS,  77ir  (lamroillH  of  London;  ISat-l'on- 
Hnmfr*ii  tinidr;  II |-(:lll-:s,  IJanirofkii  and  Mannfaflnrinr/  Coat- 
ti'<i«;  Mason,  Th,-  lla-Jitiri'ii  (litide:  D'llincxii'iiT,  l)t^ 
r/rfairaifr  dn  fiiiz:  Uti'llAlin,  (inH-tUmiimnrr*  tinidr;  Srna, 
ti'at  Miniipntatinn,  irtth  a  /Imrrifilion  tf  thr  rar{on»  Inntrn- 
ntentH  and  .\pporalut  iniploifrd  in  thr  AnallfMiM  of  Coal  and 
l\oil-lla»;  Wll.KISS,  lion'  to  Manaijr  Hat;  ScillI.l.INO,  llaud- 
linrh  nil'  Slrinkohlrniiai;  .Srilll.l.lSO,  Traitf  d'frlaiia;i« 
par  Ir  (inz;  KNAl'f's  Lrhrhnrh  drr  Chrm.  Trrhnaloifie,  3" 
Auf.,  1805;  liol.i.KV's  Uandhnch  drr  Chrm.  Trrhnoloijir, 
1802;  and  the  authorities  previously  citeil  in  this  article. 

c,  1-'.  I'll  wni.KH. 
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GASPARIN,  DE— GASTEROPODS. 


Gasparin,  de  ( AcENon  Etienne),  Count,  b.  at  Orange, 
Fraiu-e.  July  HI.  ISH),  the  sod  of  Count  Atlrien  Etienne 
Pierre  Ue  Gasparin  (1783-1802),  an  Orleanist  statesman  of 
liberal  views.  The  son  was  much  in  public  life  until  184G; 
disapproved  of  the  revolution  of  ISiS,  and  after  Napoleon 
III.  came  into  power  retired  to  Switzerland,  where  be  en- 
gaged in  literary  pursuits.  D.  at  Geneva  May  14,  1S71. 
Be  Gasparin  was  a  Protestant,  a  friend  of  safe  reform 
measures,  a  pronounced  enemy  of  slavery,  and  was  the 
author  of  several  volumes,  chiefly^upon  religious  and  social 
questions:  two  of  which,  ics  A'tafs-Unis  en  2S61  (1S61) 
and  L'Atiu'riqne  dcrant  V Europe  (18G2),  maintaining  the 
justice  of  the  Federal  cause  in  the  U.  S.  during  the  recent 
civil  war,  were  translated  into  English  and  widely  read  in 
the  U.  S. — Mme.  Valerie  Bossier  de  Gasparin,  his  wife, 
has  also  written  much  upon  topics  kindred  to  those  dis- 
cussed by  her  husband. 

Gaspe,  county  of  Quebec,  bounded  upon  the  N.  and 
E.  by  the  Gulf  of  St.  Lawrence.  It  is  rocky,  but  very 
fertile,  and  contains  the  eastern  extremity  of  the  Notre 
Dame  Mountains.  The  fisheries  are  important.  Lead, 
gold,  and  petroleum  are  reported  as  existing  here.  Grind- 
stones are  quarried.  Cap.  Perce.  Pop.,  exclusive  of  Mag- 
dalen Islands,  15,557. 

Gasp6  Basin,  a  port  of  entry  on  Gasp^  Bay,  and  in 
Gaspe  CO.,  Quebec,  Canada,  has  a  splendid  harbor  and  is 
surrounded  by  a  fertile  region.  It  has  cod  and  whale  fish- 
eries, a  steam  lumber-mill,  and  several  new  wharves.  It 
is  defended  by  Fort  Ramsay.  Pop.  about  700. 
Gas'per,  tp.  of  Preble  co.,  0.  Pop.  895. 
Gas'port,  post-v.  of  Royalton  tp..  Niagara  co..  N.  Y., 
on  the  Erie  Canal,  has  a  natural  spring  of  burning  gas. 
Here  are  a  dry-dock  and  some  manufactories. 

Gassendi  (Pierre),  b.  at  Champtcrcier,  Provence,  Jan. 
22,  1592  ;  was  a  poor  peasant's  son,  but  by  his  remarkable 
precocity  of  intellect  attracted  the  attention  of  a  rich  rela- 
tive, who  sent  hira  to  school.  When  ten  years  old  he  de- 
livered a  Latin  address  before  the  bishop  of  Digno ;  when 
nineteen  (1014)  took  for  a  time  the  professorship  of  theol- 
ogy at  Digne ;  became  professor  of  philosophy  in  the  uni- 
versity at  Aix  1616;  took  priest's  orders  1617;  became 
canon  and  then  provost  in  the  diocese  of  Digne  162.*l,  but 
did  not  assume  the  latter  office  for  some  years.  At  the  same 
time  he  was  pushing  his  researches  in  every  department  of 
human  learning,  and  attained  renown  in  many  fields.  Ho 
became  in  1045  professor  of  mathematics  at  Paris.  Ga- 
lileo, Hobbes,  Kepler,  and  Descartes  were  his  friends  and 
correspondents,  and  with  the  last  mentioned  he  held  a 
famous  controversy,  in  which  the  learning,  argumentative 
skill,  and  good  temper  of  Gassendi  gained  a  victory  over 
his  more  original  and  brilliant,  but  less  accom])lished,  op- 
ponent. Gassendi  was  an  able  opponent  of  the  Aristotelian 
scholastic  philosophy,  and  by  his  championship  of  Epicu- 
reanism drew  upon  himself  the  charge  of  infidelity;  but 
lie  was  a  devout  churchman  and  a  conscientious  conserva- 
tive, who  espoused  the  cause  of  physical  science  from  a 
conviction  of  its  truth,  rejecting  the  old  philosophy  simply 
on  account  of  its  inconsistency  with  the  facts  of  science,  but 
adopting  a  new  philosophy  equally  inconsistent  with  the 
doctrines  of  his  own  religious  system.  Moliere  wa?his  pupil. 
D.  at  Paris  Oct.  24,  1655.  His  best  works  are  De  vita  mori- 
hns  ct  phiritis  Epivnri  (1647),  Si/iitagrna  Philosoijhiee  Epi- 
ruri  (1619),  and  the  admirable  Lircs  of  Tycho,  Copernicus, 
Regiomontanus,  and  Purbach.  He  published  in  1G30  a  se- 
vere attack  upon  Robert  Fludd.  His  Instifittlo  Astrouomica 
(1645),  an  able  work,  has  a  value  now  chiefly  historical. 
Ilis  Sifntftfjina  PltHoiopkicum  (1658),  a  work  of  great  eru- 
dition, sets  forth  his  own  eclecticism.  His  philosophy  in 
some  parts  remarkably  resembles  that  of  Locke.  His  doc- 
trine in  some  respects  was  identical  with  the  sensualistic 
dogma  of  his  friend  Hobbes:  and  in  spirit  and  manner 
Gassendi  has  much  in  common  with  Bacon,  whoso  disciple 
he  professed  to  be.  He  was  a  most  amiable  and  benevo- 
lent man,  austere  in  his  life,  and  a  laborious  student.  His 
cautious  spirit  led  him  to  oppose  the  important  physiolog- 
ical discoveries  of  Harvey  and  Pecquet.  His  Zi/c  was 
written  by  Bougerel  (1637),  by  Sorbiere  (1658),  by  Cam- 
burat  (177D),  and  by  A.  Martin  (1853).      C.  W.  Greene. 

Gasse'rian  Gan'sglion  [named  from  Giulio  Casserio 
(Gftsscn'iis),  1556-11116,  its  discoverer],  a  large  semilunar 
'ganglion  upon  the  large  or  sensorj'  root  of  the  fifth  cranial 
nerve,  near  the  apex  of  the  jietrous  portion  of  the  temporal 
bone.  It  is  found  in  man  and  many  of  the  lower  animals, 
and  at  once  recalls  the  ganglia  ujion  the  posterior  roots  of 
the  spinal  nerves,  of  which  it  is  the  analogue. 

<ias  Tar.  See  Tar,  by  Prof.  C.  F.  Chandler,  Pn.  D., 
LL.n,  M.N.A.S. 

Gas'tein,  a  beantiful  valley,  some  30  miles  long,  in 
Austria,  to  the  S.  of  Salzburg.    It  is  traversed  by  the  Ache, 


and  has  on  either  hand  steep  mountains  with  some  glaciers, 
and  containing  mines  of  gold  and  silver.  Here  are  three 
villages,  Hofgastein,  Dorfgastein.  and  Wildbadgastein,  the 
last  one  of  the  most  fashionable  watering-places  in  Europe. 
It  has  thermal  springs,  renowned  for  their  etficaey  in  the 
treatment  of  many  chronic  diseases.  Wildbadgastein  was  in 
1S65  the  place  of  the  convention  held  by  the  sovereigns  of 
Austria  and  Prussia  and  their  diplomatic  agents  for  the 
purpose  of  settling  the  affairs  of  Sleswick-IIolstein. 

Gastein,  The  Convention  of,  was  concluded  at 
Wildbadgastein  (Aug.  14,  1865)  between  Austria  and  Prus- 
sia, and  was  intended  to  regulate  the  relations  of  these  two 
powers  with  respect  to  the  duchies,  Sleswick.  Holstein,  and 
Lauenburg,  which  they  had  taken  from  Denmark,  and  now 
occupied  in  common.  By  the  convention  they  agreed  that 
Sleswick  should  be  placed  entirely  under  Prussian.  Hol- 
stein entirely  under  Austrian  administration,  while  Lauen- 
burg should  be  annexed  to  Prussia.  Austria  ceding  its  jiart 
of  it  for  2,000,000  thalers.  Aug.  20  this  convention  was 
signed  at  Salzburg  by  the  emperor  Francis  .Toseph  and 
King  William.  August  Niemann. 

Gas'teropods,  or  Gas'tropods  [Gr.  yaa-rrip,  "belly," 
and  TToiis,  '*  foot "],  a  class  of  the  typical  mollusks  or  Mol- 
LusrA  VERA  (having  three  well-developed  pairs  of  ganglia 
— that  is,  cerebral,  pedal,  and  branchial  or  paricto- 
splanchnie).  distinguished,  in  contrast  with  one  or  other  of 
the  remaining  classes  (Cephalopods  and  Lamellibranch- 
iates),  by  the  development  of  a  head  more  or  less  differen- 
tiated from  the  body,  and  generally  bearing  eyes  and  ten- 
tacles;  an  *' odontophore"  (also  called  "  radula"  or  "lin- 
gual ribbon  ")  armed  with  chitiuous  ''teeth"  (rarely  atro- 
phied); a  foot  arising  from  the  haemal  or  ventral  surface 
of  the  body  (whence  the  name);  and  a  mantle  (at  least 
in  the  young),  which  is  undivided  and  continuous  round 
the  body,  and  which,  in  most  forms,  secretes  a  univalve 
or  uniseriai  nuiltivaive  shell.  These  are  the  only  cha- 
racters which  are  common  to  all  the  members  of  this  class 
(and  even  in  a  few  cases  one  or  other  of  the  parts  re- 
ferred to  is  suppressed),  but  nevertheless  the  limits  of 
the  class,  or  at  least  the  common  agreement  of  all  its 
constituents  in  positive  as  well  as  negative  characters,  is 
almost  universally  admitted.  The  most  familiar  repre- 
sentatives of  the  class  are  the  ordinary  univalve  shells, 
and  they  will  convey  a  good  idea  of  the  characters  com- 
mon to  most  of  the  species  of  the  division;  but  a  wider 
survey  is  necessary  to  check  the  impressions  that  would  be 
derived  from  their  uniformity  in  many  characters.  These 
typical  forms  have  an  unsymmetrical  body,  with  the  visceral 
sac  spiral  and  separated,  as  a  strangulated  hernia,  from  the 
body,  and  fitting  into  a  spiral  shell  secreted  by  a  so-called 
mantle;  a  foot  with  a  broad  flat  surface,  separated  by  a 
decided  constriction  from  the  body ;  a  well-developed  head  ; 
and  tentacles,  on  or  near  which  are  eyes  at  the  anterior  por- 
tion of  the  head.  Many  of  them  are  also  provided  with  a 
peculiar  element  which  is  generally  either  corneous  or  cal- 
careous, and  which  is  called  the  operculum  ;  this  is  devel- 
oped from  a  peculiar  lobe  of  the  foot,  called  the  opercu- 
ligerous  lobe.  None  of  these  characters,  however,  are  uni- 
versal, and  deviations  from  the  type  in  such  respects  may 
be  found  in  forms  that  are  otherwise  closely  allied. 

Inasmuch  as  the  teeth  of  the  lingual  ribbon  and  the 
operculum  arc  parts  much  used  in  classification,  it  is  neces- 
sary to  enter  upon  their  consideration  in  more  detail. 

The  lingual  ribbon  on  which  the  so-called  teeth  are 
borne  is  called  by  Prof.  Huxley  "odontophore."  The 
odontophore  is  well  described  by  him  as  consisting ''es- 
sentially of  a  cartilaginous  cushion,  supporting,  as  on  a 
pulley,  an  elastic  strap,  which  bears  a  long  series  of  trans- 
versely disposed  teeth.  The  ends  of  the  strap  are  con- 
nected with  muscles  attached  to  the  upper  and  lower  sur- 
face of  the  hinder  extremities  of  the  cartilaginous  cush- 
ions: and  these  muscles,  by  their  alternate  contractions, 
cause  the  toothed  strap  to  work  backward  and  forward 
over  the  end  of  the  pulley  formed  by  its  anterior  end.  The 
strap  consequently  acts  after  the  fashion  of  a  chain-saw 
upon  any  substance  to  which  it  is  applied,  and  the  result- 
ing wear  and  tear  of  its  anterior  teeth  are  made  good  by 
the  incessant  development  of  new  teeth  in  the  secreting  sac 
in  which  the  hinder  end  of  the  strap  is  lodged.  Besides  the 
chain-sawlikc  motion  of  the  strap,  the  odontophore  may  he 
capable  of  a  licking  or  scraping  action  as  a  whole."  This 
organ  is  developed  in  almost  all  the  (Jasteropods,  having 
recently  been  found  in  several  forms  to  which  it  had  been 
formerly  denied,  although  none  has  yet  been  discovered  in 
the  Pyramidellidje.  Eulimida*.  and  Styliferidae.  The  num- 
ber of  rows  of  these  teeth  is  generally  coincident  with  other 
important  characters,  and,  together  with  the  structure  of 
the  teeth,  form  an  excellent  index  to  the  relations  of 
the  various  Pectinibranchiate  forms.  The  chief  modifi- 
cations in  the  number  in  a  transverse  row  and  the  form  of 
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the  several  teeth  are  illustrated  in  the  accompanying  fig-  1  Pcctinibranchiates)  the  dentition  of  the  lingiuil  ribbon  is  an 
urcs»  and  will  obviate  the  necessity  of  further  explanation,  excellent  index  to  the  affinities  of  the  groups,  it  fails  in 
except  to  say  that  the  number  of  rows  is  very  considerable,  |  this  respect  in  others,  and  especially  in  theNudibranrhiate 

^  and  Tectibranchiute  Gasteropods;   but  at  the 

same  time  we  must  dismiss  any  prejudices  re- 
specting the  value  of  the  form  of  the  shell  in 
the  determination  of  the  affinities  of  the  ani- 
mals to  which  they  belong;  the  same  kin<kof 
shell  may,  for  example,  be  common  to  forms 
that  are  radically  difftTent  in  their  organiza- 
tion, and  there  is  no  a  priori  reason  why  the 
modifications  of  the  shell  should  bo  of  any 
greater  value  than  those  of  any  other  single 
part  of  the  organism.  We  should  in  all  cases 
allow  ourselves  to  be  guided  by  the  consider- 
ation of  the  sum-tcttal  of  characters.  Indeed, 
so  far  is  the  shell  from  being  of  paramount 
value,  there  arc  reasons  derived  from  its  de- 
velopment and  teleology  why  it  should  be — 
as  in  fiu^t  it  is — of  comparatively  little  syste- 
matic importance.  We  need  not  be  surj)ri?cd, 
then,  to  tind  that  shells  like  Ihe  polished  lie- 
iirrn  of  Ihe  older  writers  should  belong  to 
forms  which  differ  very  much  in  other  respects  ; 
again,  the  operculum  in    its    modifications  is 

3|?^^^||i^^;5^;5;^iaiyij^'7^  very  characteristic  of  many  groups,  while  in 

']lti':ZT.'~li'".'~.'Vl'^j't'Y'^^^^^  others  it  is  very  variable,  and  may  be  present 

r. '.'.',  ".'/-..  1'  i  '.  1  \  \  \    '.  \  ;'^  ^ ;;  I !'-'  -  -^  "'-''--■-"-'--  -'3  — ''lud    then    variously    modi  tied,    vjirying    in 
u'^'  ""^,-^,!l,J....:,^,U  J.J,  .J.I  ■liv.m^I.I,.,w.^^.Mi:^-------'--^  structure  and  size — or  absent  in  griuips  whose 
J  ~/    c   I  "  members  agree  in  all  essential  respects. 

1  U„rril  nia.p  of  7,  ,70,,.  masnifted  40  .lia.neters.  2.  Section  of  lingual  ribbon  1'  has  already  been  remarked  that  Ihe  shell 
of  .Siplu'narM.  shuwins  throe  complete  rows  of  teeth  ;  I.  lateral  teeth  ;  c  een-  may  be  variously  develujied  in  members  of  the 
tral  teeth.  3.  Lin^iial  teeth  of  AchiUina  fulicn :  I,  lateral  or  pleural  teeth;  same  natural  group.  Tii  s-oine  it  is  eapalile  of 
c,  central  or   rhachidian  teeth.    Speciineiid  of  each  at  the  left  are  more  receiving    and    concealing  the  entire    aninml, 

and  in  others  so  reduced  as  to  be  almost  or  al- 
together wanting.  Nevertheless,  in  the  embryo  the  shell  is 
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hiKbly  magnified, 
and  may  amount  to  several  hundred,  and  that  the  central 
teeth   in   a  row  arc  called  "  rachidian,''    and  the  lateral 
"  pleural. " 

The  operculum,  although  of  less  significance  as  an  index 
of  the  relations  of  the  superior  combinations  of  Gastcr- 
opods,  is  very  important  for  the  determination  of  their 
minor  affinities.  The  form  is  generally  coincident  with 
that  of  the  aperture  or  nmiilli  of  the  shell,  hut  is  sometimes 
mueh  smaller.  In  the  shells  jirovided  with  a  long  siphon- 
like  tube,  the  operculum  is  therefore  elongated  and  more 
or  less  elaw-shapcd,  while  in  those  shells  whose  aperture  is 
circular  the  operculum  has  a  corresponding  form.  There 
is  al!<o  :i  very  considerable  difTerenee  in  the  mode  of  gmwlh 
in  ilifferent  forms.  Commeneing  from  the  nucleus,  (1) 
sometimes  the  increase  takes  place  regularly  arcmnd  it  fas 
in  Ampullaria,  Vivijinmi,  etc.),  in  which  case  it  is  called 
concentric;  in  others  the  growth  is  in  a  spiral  directi<ui; 
(2)  sometimes  fas  in  Tnrho)  with  a  few  rapiiUy  widening 
whorls,  in  which  case  we  have  a  paunispiral  operculum; 
(.'i)  sometimes  (as  in  Tmrhux)  witli  the  whorls  numerous 
and  slowly  increasing  in  width,  and  tln-n  a  multispiral  one 
is  formed:  (-M  in  others  (as  in  StromhuH)  the  increase  is 
chiefly  In  a  more  or  less  curved  axis,  when  an  unguiculnto 
or  claw-shaped  operculum  is  generated;  (5)  in  others  slill 
{c.  ff.  Pnrpurn)  the  inereiiso  i^  from  a  mar-rinal  or  lateral 
nuelotis,  and  extends  in  a  diverging  direction  from  that 
nucleus,  and  an  imbricated  or  lamellar  operculum  is  tho 
result;  (fi)  finally  in  some  forms  (e.  (j,  Ncrita)  a  process  is 


0|KreuIar.f  d)  AmpuUnrtit,  (2)  Tnrhn.  f;i)  Trochua,  {\)  Strombns, 
\jj)  Purpura^  (,0^  Serita, 

dcvelopcil  from  the  freo  terminal  margin,  and  it  is  then 
said  to  be  arlieulatc<l.  As  to  texture,  thoro  is  also  much 
ditTerence,  but  there  is  no  oonneelion  between  texture  and 
form,  for  the  same  shaped  operculum  (CKpoeially  in  the 
ppii;il  type)  \\\\\\  bo  either  corneoud  or  caloareoua.  or  com- 
pounded of  hutii  kinils. 

In  almost  all  eases  caution  muRt  bo  exorcised  lest  the 
difTi'rences  in  one  group  prcpossens  us  too  much  in  favor 
of  th»i  value  of  any  giM'n  characters,  anrl  induce  ns  to  iip- 
ply  fo  corres]iondin'.;  differences  in  another  (he  furne  value. 
Thuw,  iilthougli  in  the  ordinary  types  of  (iasteropmls  (the 
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present  in  almost  all  except  the  Chitonida?  or  Polyplaco- 
phora.  In  that  stage,  too,  in  the  normal  (iasteropods  which 
arc  developed  in  the  ocean,  there  arc  a  pair  of  ciliated 
fins  which  arc  the  outgrowths  from 
those  portions  of  the  foot  called 
"  cpip<idia,*'  while  (he  other  portions 
of  the  foot  are  tlicn  scarcely  at  all 
developed;  thc?c  cpipodial  wing- 
liko  fins  are  retained  in  a  modified 
condition  throughout  life  in  one 
great  group  (sub-class  Pteropodal 
of  the  Gasteropods  ;  but  in  most  of 
them  they  soon  become  aborted  and 
disappear,  and  the  shell  likewise  becomes,  in  many  forms, 
aborted.  In  all  species  retaining  shells,  this  minute  em- 
bryonic shell  is  retained  for  at  least  a  portion  of  the  life, 
and  is  distinguishable  as  the  nucleus  of  the  more  fully  de- 
veloped form  ;  in  a  number  of  forms,  however,  the  nucleus 
is  broken  off  as  the  shell  increases  in  size. 

The  principal  moditications  of  structure  arc  exhibited  in 
the  following  groups,  to  which  have  been  assigned  tho 
rank  of  sub-classes. 

(1)  Tho  DiaxA  have  the  body,  as  well  as  the  heart  and 
generative  organs,  more  or  le>s  asymmetrical,  with  the 
alnloniinal  viscera  generally  in  a  spiral  sack,  around  which 
is  secreted  a  univalve  shell.  The  mantle  extends  in  a  rocd"- 
liko  manner  brliind  the  head,  and  leaves  an  extensive  ap- 
erture into  tho  branchial  cavity  :  in  this  cavity  and  in  ad- 
vance of  the  heart  (hence  sometimes  called  I'rosobraiichi- 
atcs)  are  situated  the  gills,  which  are  generally  pcetinaterl. 
but  sometimes  jdume-shaped,  and  otherwise  formed,  while 
sometimes  they  are  modified  for  aerial  respiration.  Tho 
head  is  well  developed,  and  tentacles,  as  well  as  eyes,  are 
almost  always  jiresent.  The  teeth  of  the  odontopbore  are 
comparatively  few  in  number  in  each  transverse  series ;  tho 
gcnerativo  organs  (except  in  the  Valvatidiv)  are  diflcren- 
tiatcd  into  distinct  individuals,  male  and  female  (and  hence 
(he  name  of  tho.  sub-class).  As  an  additional  character, 
Prof.  Iluxlev  has  also  attributed  to  these,  as  well  as  (o  (he 
Opisthobran'chi:ites.  an  alimentary  canal.  "  (hat  is  always 
bent  upon  itself,  at  first  not  to  Ihe  neural,  but  to  the  hiennil 
or  heart  side  of  Ihe  body — the  rectum  very  commcmly  open- 
ing intii  the  mantle  cavity  above  the  cephalic  portion  nf  tho 
body."  and  hence  has  .listingnishcd  these  forms  as  u  class 
under  the  name  Ilranehiogasteropoda.  To  this  sub-class 
belong  the  orders  PECTiNinitANriiiATA.  UniiMDocwssA,  and 
Docofii.nssA. 

f2)  The  Pt'i.MONll-F.nA  acree  with  the  Plopca  in  tho 
asymmetrv  of  the  body  and  of  the  nrf;iins  of  relation,  and  in 
the  shell  (except  in  its  developmeni).  The  manllc.  how- 
ever, is  attached  in  front,  and  restricts  the  respiratory  ori- 
fice to  a  contracted  valve  like  aperture.  The  respiratory 
cavity  has  its  wh"»rls  partially  inodined  into  a  vascular 
lung-like  apparatus,  and  there  iir<'  no  gills  :  the  hejid.  ten 
tacles,   and   eves   »re    ev-^.til  inlly   like   ibosc  of  the  Din't-a  ; 
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heaJ. 
/,  siile-lubes  of 
foot;  m.  mantle;  s,  shell;  ff,  giz- 
zard, the  last  two  seen  through 
the  translucent  integument. 


the  teeth  of  the  lingual  ribbon  are  very  numerous,  com- 
paratively similar,  and  in  a  transverse  series  ;  the  generative 
organs  arc  united  in  the  same  individual.  The  species,  it 
is  said  by  Prof.  Huxley  (l)ut  with  very  justifiable  reserva- 
tion),also  agree  among  themselves,  and  difl'er  from  the  pre- 
ceding and'the  Opisthobranchiates  in  having  the  primary 
bend  of  the  intestine  not 
to.the  hiBmal  but  to  the  * 
neural  side,  "  the  event- 
ual termination  of  the 
intestine  on  the  hajmal 
side  being  the  result  of  a 
second  change  in  its  di- 
rection ;"  and  for  this  Bullma  apnia :  o,  mouth 
reason  Prof.  Huxley  has  or  cephalic  disk 
parated  this  group  as  foot',  ">.  mantle 
iib-elass  named  Pul- 
mogasteropoda.  The  only 
order  of  this  division  is  the  PuLSlo.vATA,  which  includes 
all  the  inoperculate  land  and  fresh-water  shells. 

(3)  The  OpisTHOBRAXcniATA  form  a  third  sub-class,  and, 
like  the  preceding,  have  the  body  and  principal  organs 
asymmetrical;  the  mantle  is  varialdo  in  its  development ; 
there  is  no  branchial  cavity,  but  the  gills  are  more  or  less 
exposed  on  the  back  and  sides  and  towards  the  hinder  part 
of  the  body,  and  they  are  generally  arborescent  or  fascicu- 
lated ;  the  head,  tentacles,  and  eyes  are  generally  (but  not 
always)  developed,  but  vary  widely  in  form  and  connections 
in  the  different  families;  the  teeth  of  the  lingual  ribbon 
are  also  extremely  different  in  forms  which  in  all  other 
respects  closely  agree  with  each  other;  the  generative  or- 
gans are  united  in  the  same  individual,  as  in  the  Pulmonif- 
era;  the  intestinal  canal,  according  to  Huxley,  corresponds 
in  its  flexures  with  that  of  the  Dia'ca.  In  tho  group  are 
two  orders,  tho  TECTiBRANcniATA  and  the  N  udieraxoiiiata, 
both  of  which  have  shells  in  an  embryonic  condition,  but 
in  the  latter  order  the  shell  is  wanting  in  the  adult. 

(4)  The  PoLVPLACOpnoRA  have  the  body  and  the  visce- 
ral org.ans  symmetrical ;  the  heart  is  in  the  middle  axis 
of  the  body,  and  is  an  elongated  organ  like  the  dorsal 
vessel  of  worms;  the  sexual  organs  are  also  symmetrical, 
and  are  repeated  on  each  side;  the  form  is  a  more  or  less 
elongated  ellipse,  and  coextensive  with  the  shell,  which  is 
fornied  of  eight  transverse  plates  arranged  in  a  longitudi- 
nal axis,  successively  imbricated,  and  connected  by  a  mar- 
ginal leathery  mantle;  the  gills  are  typically  in  two  lamel- 
lar series,  one  on  each  side  of  the  hinder  part  of  the  body, 
under  the  edge  of  the  mantle ;  the  head  is  scarcely  differ- 
entiated externally,  and  there  are  neither  tentacles  nor 
eyes;  the  teeth  of  tho  odontophore  are  in  considerable 
number  in  each  transverse  row.  Such  are  the  chief  dis- 
tinctive characters  of  the  Chitons,  which  constitute  this 
Bub-class,  as  well  as  an  order.    It  is  to  be  further  remarked 
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that  the  development  of  these  mollusks  is  quite  dissimi- 
lar from  that  of  the  normal  Gasteropods,  there  being  iio 
shell  or  cpipodial  appendages  in  the  early  embryo,  as  in 
those  of  the  other  groups;  the  shell  is  developed  at  a  later 
period  ;  its  homology  with  the  sheila  of  the  other  Gaster- 
opods is  doubtful. 

(5)  The  PROsoporKpnALA  are  another  peculiar  sub-class. 
These  also  have  a  symmetrical  boily  and  organs  of  relation ; 
the  shell  is  elongate-conic,  and  resembles  in  form  an  ele- 
phant's tusk  ;  there  are  two  gills,  which  arc  symmetrical 
and  behind  the  heart;  the  head  is  rudimentary,  and  the 
eyes  and  tentacles  are  both  wanting;  the  teeth  on  the  lin- 
gual ribbon  are  few  in  the  transverse  series;  the  sexes  are 
probably  united  in  the  same  individual.  This  group  has 
been,  by  some,  considered  as  a  class ;  by  others,  as  a  family 
of  Pteropods ;  by  others,  still,  as  most  Jearly  related  to  the 
bivalve  mollusks;  but  by  most  as  a  family  related  to  the 
Troehida>.  It  comprises  several  forms,  which  are  known 
popularly  as  •'  tooth-shells,"  and  are  combined  in  the  family 
Dentaliida;.  (For  further  information  see  Solenoconch,«.) 

(6)  The  Pteropoba  form  the  sixth  and  last  sub-class, 
which  resemble,  in  some  respects,  the  embryonic  stage  of 
the  typical  Gasteropods,  and  have  the  epipodia  of  the  foot 
extending  into  lateral  fin-like  appendages,  while  the  rest 
of  the  foot  is  not  developed  ;  in  other  respects  there  is  much 
variation  among  the  members,  which  are  distributed  among 
two  orders— the  Thecosomata  and  the  Gymnosomata.  All 
the  species  of  the  group  are  pelagic,  floating  upon  the  high 
seas,  and  are  of  small  size.  Theodore  Gill. 


Gas'ton,  county  of  North  Carolina,  bordering  on  South 
Carolina,  and  bounded  on  the  E.  by  the  Catawba  River. 
Area,  3o0  square  miles.  Its  surface  is  uneven,  its  soil  ler- 
tile,  producing  grain  and  wool.  Limestone,  iron,  gold, 
soapstone,  iron  pyrites,  and  baryta  are  abundantly  found, 
and  silver,  copper,  lead,  zinc,  tin,  arsenic,  bismuth,  and 
many  other  metals  are  reported  to  exist.  Cap.  Dallas. 
Pup.  12,602. 

Gaston,  post-tp.  of  Sumter  co.,  Ala.     Pop.  480. 

Gaston,  a  v.  and  tp.  of  Northampton  co.,  N.  C,  at  the 
junction  of  the  Raleigh  and  Gaston  and  the  Gaston  branch 
of  tho  Petersburg  and  Weldon  R.  R.,  S5  miles  N.  E.  of  Ra- 
leigh.    Pop.  11;  of  tp.  2311). 

Gaston  (William),  b.  at  Killingly.Conn.,  Oct.  3,1820; 
graduated  at  Brown  University  ;  studied  law  with  B.  R. 
Curtis  of  Boston  ;  practised  his  profession  at  Roxbury 
(now  a  part  of  Boston,  Mass.)  until  18(57,  when  he  removed 
to  Boston  and  became  law-partner  of  Harvey  Jewell  and 
W.  A.  Field  ;  was  mayor  of  Roxbury  18()I-(i2  ;  State  sen- 
ator 18H8  ;  was  elected  mayor  of  Boston  1871,  and  again 
in  1872;  was  chosen  governor  of  Mass.achusetts  in  1874, 
having  previously  been  several  times  a  Democratic  candi- 
date  for    Congress,  and   once    (1873)   for  governor. 

Gaston  (William),  LL.D.,  b.  at  New  Berne,  N.  C, 
Sept.  19,  1778  ;  studied  at  Georgetown  College,  Md. ;  grad- 
uated in  17116  at  Princeton  with  first  honors;  came  to  the 
bar  in  1798  ;  was  in  Congress  from  North  Carolina  1813-17, 
where  he  was  one  of  the  ablest  of  tho  Federalists  ;  judge  of 
the  State  supreme  court  1830-44,  although  a  Roman  Cath- 
olic, and  as  such  incapable  of  holding  office  by  the  consti- 
tution of  North  Carolina;  opposed  in  1835  the  disfranchise- 
ment of  free  colored  voters,  which  was  provided  for  by  tho 
constitution  of  that  year;  declined  the  U.  S.  Secatorship 
1840.     D.  at  Raleigh  Jan.  23,  1844. 

Gaston  de  Foix,  a  nephew  of  Lonis  XII.  of  France, 
b.  148'.1:  became  duke  of  Nemours  l:"iO;i;  led  the  army  of 
Louis  XII.  in  Italy;  vanquished  the  besiegers  of  Bologna; 
defeated  the  army  of  Venice  near  Brescia,  and  took  the  city 
by  storm  ;  won  the  groat  battle  of  Ravenna  (Apr.  11,1512), 
and  by  rash  exposure  after  the  victory  was  killed  on  the 
same  d.ay. 

Gas'tric  Juice  [Gr.  v"!"^p.  the  "  stomach  "],  the  fluid 
which  in  the  stomachs  of  the  higher  animals  adapts  cer- 
tain food-elements  for  immediate  absorption  into  the  cir- 
culatory system,  and  assists  in  the  reduction  of  the  residue 
to  the  substance  generally  known  as  chyme.  Its  existence, 
long  before  suspected,  was  first  demonstrated  by  Reaumur 
in  f752.  It  is  a  clear  yellowish  liquid,  with  a  strong  acid 
reaction,  a  slight  odor,  and  a  saltish  taste,  and  will  keep 
with  but  little  change  for  a  great  length  of  time.  It  holds 
in  solution  various  inorganic  salts  (chiefly  chlorides  and 
phosphates);  a  nitrogenized  substance,  called  pepsin  or 
gasterase,  precipitated  from  solution  by  lead-acetate  and 
by  alcohol ;  and  a  free  acid,  regarded  by  some  as  lactic, 
by  others  as  hydrochloric,  by  others  as  a  peculiar  '•  chloro- 
hydropeptic  "  acid,  while  some  assert  that  a  part  or  all 
of  its  acidity  is  duo  to  acid  phosphate  of  lime.  By  its 
action,  either  in  the  test-tube  or  in  the  stomach,  albu- 
men, cascine,  fibrine,  etc.  are  reduced  to  states  in  which 
they  are  called  peptones  (albuminosc).  Fats,  sugar,  and 
starch  arc  not  acted  upon  by  it  to  any  great  extent, 
though  it  may  assist  in  converting  cane-sugar  to  grape- 
sugar,  prepar.atory  lo  its  absorption  into  the  nutritive 
fluid.  It  appears,  further,  that  the  action  of  the  gas- 
trio  juice  upon  meats  and  most  other  solid  substances 
is  not  entirely  final.  While  a  certain  amount  of  albumi- 
nosc is  made  re,^dy  for  absorption,  and  is  actually  taken 
up  by  the  vessels' of  the  stomach,  the  great  bulk  of  the 
food  is  passed  on  as  chyme,  in  a  partly  prepared  state  for 
the  further  action  of  the  pancreatic  secretion,  the  intestinal 
juice,  and  the  bile,  all  of  which  play  important  parts  in 
digesting  food.  The  pepsin  appears  to  act  chiefly  as  a 
ferment  or  catalytic  agent.  The  gastric  juice  is  secreted 
by  those  stomach-tubes  which  contain  pavement  epithe- 
lium. The  amount  daily  produced  is  placed  at  fourteen 
pounds,  but  as  it  is  constantly  being  reabsorbed,  there  is 
at  no  time  much  of  it  present  in  the  stomach.  Its  produc- 
tion appears  to  be  to  a  great  extent  under  tho  control  of 
the  pneurao-gastric  nerves.  Rev.  by  Willard  Parker. 
Gas-Wells.  See  Gas  and  Gas-lighting. 
Gatch  (Philip),  b.  in  Maryland  Mar.  2,  1751;  entered 
the  Methodist  ministry  in  1774;  labored  with  great  zeal 
and  success  in  the  Middle  States  and  Virginia;  removed  in 
1798  to  a  point  near  Cincinnati,  where,  after  long  and  very 
useful  services  as  a  preacher,  he  d.  Dec.  28,  1835. 

Gatchi'na,  town  of  Russia,  30  miles  S.  W.  of  St.  Peters- 
burg, has  an  imperial  palace  surrounded  by  one  of  the  most 
beautiful  parks  in  Europe.     Pop.  8337. 
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Gates,  county  of  Xorth  Carolina,  bounded  on  tho  N. 
bv  Virginia  and  on  the  \V.  by  tlie  navigable  (.'hownn  lliver. 
Area.  500  square  miles.  Its  surface  is  well  timbered,  and 
in  some  parts  swampy.  Grain,  cotton,  and  forest  products 
arc  exported.     Cap.  Gatesvillc.     I'op.  77L'4. 

(•atcs,  Ip.  of  Clarke  co.,  Ala.     Pop.  CIO. 

Gates,  post-tp.  of  Monroe  co.,  N.  Y.  jMarket-gardcn- 
ing  and  the  nursery-busiucss  arc  important  industries. 
The  town.^hip  is  the  western  suburb  of  Rochester.  It  has 
3  churches,  and  is  traversed  by  the  Xcw  York  Central  K.  R. 
Pop.  :i5U. 

Gates  (IIoiHTio).  b.  in  England  in  1728;  in  early  life 
entered  the  British  army,  attained  the  rank  of  major  with- 
out purchase,  and  laid  tlie  foundation  fjr  his  future  military 
success.  At  the  capture  of  .Martinico  he  was  aide  to  Gen. 
Monkton,  and  after  the  Peace  of  Aix-lu-Chapcllc  was  among 
the  first  troops  lo  land  at  Ilalifa.N  unilcr  Lord  Curnwallis. 
He  was  with  ISraddock  at  his  defeat  in  17,'iJ,  wheic  he  was 
shot  through  the  body.  At  the  conclusion  of  war  ho  pur- 
chased an  estate  in  Virginia,  on  which  ho  resided  till  the 
commencement  of  war  with  (ircat  lirilain  in  177.'i.  when  he 
was  appointed  by  Congress  ailjutant-general  with  the  rank 
of  brigadier  general.  lie  accom|ianied  Uen.  Washington 
when  that  officer  went  to  take  command  at  Cambridge,  and 
in  June,  177t'>,  was  appointed  to  the  commanil  of  tho  army 
in  Canada;  in  May,  1777,  he  was  supersedcil  by  Gen. 
Schuyler,  but  in  Augnst  following  in  turn  superseded  that 
ofBcc'r  in  the  northern  department.  The  success  which  at- 
tended his  arms  in  the  capture  of  Burgoyno  and  surrender 
of  the  British  array  at  .Saratoga  in  October  gave  lo  him  a 
brilliant  reputation,  .^fler  the  capture  of  Gen.  Lincoln  i 
he  was  appointc  I,  June  l:i.  178(1,  to  commauil  the  south- 
ern department :  on  -Vug.  It!  following  he  was  defeated  at 
Camden  by  Cornwallis,  and  in  Deccmlicr  was  superseded 
by  Gen.  Greene,  but  restored  in  1782,  after  the  surrender  of 
Cornwallis.  .\fler  the  peace  he  rclire.l  lo  his  farm  in  Berke- 
ley Co.,  Va.,  where  he  remaincil  till  17'JII.  whence  ho  went 
to  reside  in  New  York,  having  tirst  emaucnpatcd  his  slaves. 
D.  at  New  York  Apr.  10,  1.8U0.  Gko.  C.  Simmons. 

'Gateshead,  town  of  England,  co.  of  Durham,  on  tho 
Tyne,  opposite  Newcastle,  with  which  it  is  connected  by 
two  bridges.  It  is  chiefly  inhabited  by  workingmen  from 
tho  neighboring  collieries  and  quarries  (the  famous  "  New- 
castle grindstones"),  and  from  the  extensive  iron  manu- 
factories of  the  town  itself.     Pop.  -18,592. 

Gatesville,  post-v.,  cap.  of  Gates  co.,  N.  C,  140  miles 
N.  E.  of  Kalcigh.     Pop.  166;  of  Gatesville  tp.  1155. 

(■atcsville,  post-v.,  cap.  of  Coryell  co.,  Tex.,  is  on 
the  Leon  River.  10  miles  from  the  Houston  and  Texas  Cen- 
tral R.  R.,  in  the  heart  of  a  rich  valley,  which  will  soon  bo 
traversed  by  the  Gulf  Colorado  anil  .Santa  Fc  R.  R.  It  has 
a  large  and  elegant  stone  court-house,  2  churches.  1  scdiool, 
16  business-houses,  1  hotel,  1  saw  and  flouring  mill,  and  1 
newspaper.  Principal  business,  farming.  Pop.  about  800. 
I.  W.  Vanoiver,  Ed.  "  Su.v." 

Gath,  in  Palestine,  was  one  of  the  five  cities  of  tho 
Philistines,  and,  as  it  stood  on  the  frontiers  of  Judah,  it 
played  a  conspicuous  part  in  the  wars  bolween  those  two 
peoples.  Goliath  was  born  there.  Porter  (1S57)  iilcntilies 
It  with  Till-i-n-SujUh,  10  miles  E.  of  Ashdod.  Thomson 
{Lund  anil  H„nf,  1858)  thinks  that  Gath,  liethogabra, 
Eli'utheropolis,  and  //n'/  Jihrin  (about  5  miles  S.  E.  of  Tvli- 
rn  Stljirh)  are  all  ouo  and  the  same  city.  At  each  of  theso 
points  is  a  small  modern  village  in  the  midst  of  ruins. 

R.  1).  llrrcncocK. 

(•at'ling  (RiciiAim  .lonnAN),  an  American  inventor,  b. 
in  lli-rlford  CO.,  N.  C,  Sept.  12.  1818,  and  now  residing  in 
Hartford,  t'onn.  His  tirst  invention  was  a  screw  for  tho 
propulsion  of  water-craft,  in  which  he  founrl.  upon  appli- 
cation for  letters  patent,  that  he  had  been  anticipated  a 
short  time  by  Ericsson.  Ho  subso(|ucntlv  ilevisrd  a 
machine  for  sowing  wheat  in  ilrills,  which  found  a  ready 
pale  in  tho  West:  ami  then  studied  medicine,  attending 
lectures  in  1817-18  at  the  Indiana  .Medi<-al  Cr)llegc,  then 
locutcil  at  Laporle,  Ind.,  and  in  l84K-|y  nt  the  Ohio 
Mcdi<'al  College  at  Cini-innati,  1^.  He  also  discovered  a 
method  of  transmitting  power  through  the  meilinm  of 
ci>inpri-'sed  air,  and  invented  a  double-acting  hemp-break, 
still  in  use  in  some  parts  of  the  West  for  brcnking  hemp. 
Dr.  Gjilling's  greatest  invention,  nmile  in  1861-(>2.  is  tho 
mitrailleuse,  a  repeating  machim;  gun,  universally  known 
as  the  Giitling  gun.  .\t  the  tirst  trial  of  this  gun.  in  the 
spring  of  1MI12.  it  fired  200  shots  |)cr  minute.  After  nnik- 
ing  some  improvements  in  its  mechanism,  the  arm  was 
sulunitted  to  trial  by  our  government  at  the  Erankford, 
Washington,  and  l''ort  .Monroe  nrsemils.  and  at  other  places, 
and  has  sItici'  been  adopted  into  the  service  for  usi*  with 
troops  ainl  lor  llo-   ll^iiik   del'm'-c  of  lo^  IHicalions.      It  has 


also  been   adopted  by  Russia,   Great   Britain,  and  other 
nations. 

Gatlin^  Gun,  a  repeating  machine-gun  or  mitrailleuse 
invented  by  R.  J.  Gatliso  (which  sec),  and  shown  on  its 
carriage  in  Fig.  1.  It  is  made  of  various  calibres  and 
weights.  For  mountain-service  the  lighter  guns  may  be 
transported  on  animals  and  fired  from  a  tripod.  The  gun 
consists  of  a  number  of  simple  breech-loading  rifled  barrels 

Fio.  1. 


Galling  Gun. 

grouped  around  and  revolving  about  a  common  axis,  with 
which  they  lie  parallel.  These  com])oucut  barrels  aro 
loaded  and  fired  while  revolving,  the  empty  cartridge- 
shells  being  ejected  in  continuous  succession.  Each  barrel 
is  fired  only  once  in  a  revolution,  so  that  the  ten-barrel 
Gatling  gun  fires  ten  times  in  one  revolution  of  the  group 
of  barrels.  The  working  of  the  gun  is  simidc.  One  man 
]>laces  one  end  of  a  feed-case  full  of  cartridges  into  a  hopper 
at  the  top  of  the  gun,  while  another  man  turns  n  crank.  I)y 
which  the  gun  is  revolved.  As  soon  as  the  snpjjly  of  car- 
tridges in  one  fcetl-case  is  exhausted  another  case  may  bo 
substituted  without  int.crru]iting  the  revolution  or  the  suc- 
cession of  discharges.  The  usual  number  of  barrels  com- 
posing the  gun  is  ten.  The  bore  of  each  barrel  extends 
through  from  end  to  end,  and  the  breech  is  chambered  to 
receive  a  flanged  "centre-fire"  metallic  case  cartridge  of 
the  kind  used  in  the  .S|,ringfield  rille  and  other  small-arms. 
The  brccch-cnds  of  all  the  barrels  are  firmly  screwed  into 
a  disk  or  rear  barret-plate,  which  is  fastened  to  the  central 
shaft,  while  the  muzzles  pass  through  another  similar  disk, 
called  they>o)i(  harrcl-platc,  on  the  same  shaft.  The  cen- 
tral shaft  extends  backward  some  distance  behind  tho 
breeches  of  the  barrels,  and  upon  this  extension,  directly 
behind  the  open  barrels,  a  hollow  cylinder  of  metal  called 
a  earrier-hlock  is  fastened,  in  the  exterior  surface  of  which 
ten  semi-cylindrical  channels  are  cut,  which  form  trough- 
like extensions  of  the  cartridge-chambers  of  the  barrels  to 
the  rear,  and  arc  designed  to  rcceiAC  and  guide  the  car- 
tridges while  they  are  being  thrust  into  the  barrels,  and  to 
guiiio  tho  empty  cases  while  tliey  arc  being  withdrawn. 
Behind  \\m  carrier-Lfoek  the  shaft  carries  another  cylinder, 
called  the  /oc/.--(-t///jk/»)-.  in  whose  surface  ten  guide  grooves 
are  formed,  which  arc  in  line  with  the  barrels,  atul  in  which 
slide  ten  long  brcech-plugs  or  locks,  called  tork-fnhen  or 
ptttntjerit,  by  which  the  cartridges  arc  thrust  into  tho  bar- 
rels, and  which  close  the  barrels  and  resist  the  action  of 
tho  charges  when  they  are  fired.  This  cylinder  is  called 
the  lock-rijlindtr,  because  each  plug  or  lock  is  acted  on  by 
a  spiral  spring  acting  on  a  firing-pin  or  hammer,  by  whi<di 
tho  charge  is  fired.  The  shaft,  the  group  of  barrels,  tho 
riirricr-hliich,  and  the  lorl.-->i/!i}ii/rr  are  rigidly  connected, 
and  revolve  together  by  means  of  a  toothed  wheel  fastened 
to  the  shaft,  and  worked  by  an  endless  .«crew  on  a  small 
axle  located  at  right  angles  to  the  shaft,  and  furnished  out- 
side with  a  hand  irank.  The  revolution  of  the  Inek-rglin- 
(It-r  carries  the  locks  aroun.l  with  it.  and  imparts  lo  them  a 
longitudinal  reciprocal  motion  by  their  rear  ends  sliding 
along  a  groove  in  the  inclim-d  surface  of  a  stationary  spiral 
caliL^so  that  the  several  locks  in  succession  arc  pushid 
forward  towards  their  re>pectivo  barrels.  Fig.  2  shows  the 
spiral  cam  and  firing  mechanism  as  they  would  appiar  if 
cut  open  longitudinally  through  the  top  and  developed  on 
a  plane  surface,  the  ten  hicks  being  shown  in  their  relative 
positions  abut  ting  against  the  cam  surfaces,  six  of  them  being 
shown  in  section.  The  diagram  shows  the  ten  locks,  each  at 
adin"crenl  point  in  its  revolution.  When  firing  the  locks  and 
barrels  move  in  the  direction  of  the  arrow  head,  and  each 
barrel  is  dischargeil  ncarthe  lowejit  point  in  the  revidntioo. 
At  I  the  cartridge  has  just  droppeil  in  front  of  the  lock; 
at  11  it  is  puslo-d  SMiMewbat  forward;  at  111  still  more;  at 
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IV  it  is  nearly  home,  the  head  of  the  hammer  being  held 
l)ack  by  the  cocking-rih  D,  partly  compressing  the  spiral 
mainsspring;  at  V  the  lock  has  reached  the  straight  trans- 
verse part  of  the  cam,  and  its  forward  motion  is  arrested, 
and  the  mainspring  is  fully  compressed  ;  at  VI  the  hammer, 
released  from  the  vockintj-rib,  has  sprung  forward  and  ex- 
ploded the  cartridge;  at  VII  the  lock  has  commenced  to 
retreat :  at  VIII  it  is  still  farther  from  the  cartridge-cham- 
ber, and  the  empty  cartridge  case  is  partly  withdrawn  ;  at 

IX  the  empty  case  is  dropping  down  from  the  gun;  and  at 

X  the  lock  is  fully  drawn  back,  and  is  again  about  to  as- 
sume the  first  position  at  I,  ten  shots,  one  from  each  barrel. 


having  been  delivered.  The  locks  are  made  interchange- 
able, and  spare  locks  arc  kept  ou  hand.  If  one  or  more 
locks  should  become  permanently  disabled,  and  are  nut  re- 
placed, tbey  can  be  removed  through  an  opening  in  the 
eascabel  plate,  the  gun  remaining  entirely  serviceable, 
although  with  a  proportionally  diminished  tire.  The  piece 
is  elevated  and  depressed  like  the  ordinary  field  gun,  and 
in  addition  has  an  automatic  oscillating  movement  for 
spreading  its  fire  through  a  small  sector.  The  vascH  for 
feeding  the  gun  are  Umg.  narrow  tin  boxes,  open  only  at 
the  lower  end,  containing  forty  cartridges  arranged  hori- 
zontally one  above  the  other.     When  firing  the  ease  stands 
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GatLiug  Gun,  calibre  dA'l  inch. 


Development  of  the  spiral  cam  and  firing  mechanism,  showing  also  the  action  of  the  locks 
relatively  to  the  barrels. 


in  an  upright  position  on  the  top  of  the  gun,  directly  over 
the  hopper.  An  able-bodied  man  can  turn  the  crank  of  a 
.45-inch  calibre  gnu  forty  times  per  minute  for  two  or  three 
minutes,  or  at  the  rate  of  400  shots  per  minute.  This  is 
equal,  as  shown  by  competitive  trials  at  Fort  Monroe,  to 
forty  Springfield  rifles  served  with  average  skill  in  the 
number  of  shots  delivered.  But  at  l,oO  yards  the  Gatling 
gun,  using  the  oscillator,  will  hil  a  target  9  feet  high  by 
45  feet  long  38  ]>er  cent,  more  times  than  the  forty  rifles, 
and  at  200  yards,  79  per  cent.  more.  But  the  rifles",  for  an 
equal  number  of  hits,  would  be  more  effective  against  a 
column  of  troops,  by  reason  of  their  greater  dispersion 
vertically.  At  about  200  yards  one  (latling  gun,  used  with 
the  oscillator  to  spread  the  fire,  would  not  deliver  more  than 
half  as  many  hits  against  a  column  of  troops  as  one  8-inch 
howitzer  fired  with  double  charges  of  canister,  each  con- 
taining 440  lead  balls,  but  the  disabling  effect,  hit  for  hit, 
would  be  much  greater  frum  the  Gatling  gun.  Without  the 
oscillator  the  Gatling  gun  will  put  every  shot  into  a  target 
9  feet  by  45  feet  at  a  greater  distance  than  200  yards.  At 
500  yards,  one  Gatling  gun  fired  with  the  oscillator  gives 
5S  per  cent,  more  hits  in  a  target  9  feet  by  45  feet  than  two 
12-pounder  Napoleon  guns  and  one  8-ineh  howitzer  to- 
gether, each  firing  \\  minutes.  At  SOO  yards,  target  9  feet 
by  45  feet,  one  (iatling  gun  hit  320  times,  against  38  hits 
for  two  Napoleons  and  one  S-inch  howitzer  together,  each 
firing  \\  minutes.  In  firing  against  time  a£  a  column  of 
ten  targets  each  6  feet  by  50  feet,  representing  a  regiment 
of  infantry  in  column,  approaching  or  retiring  from  the 
battery,  the  nearest  company  being  1000  yards  and  the 
farthest  1150  yards  distant,  one  Gatling  gun  gave  17  per 
cent,  more  hits  than  the  8-inch  howitzer  firing  spherical 
case,  and  144  per  cent,  more  than  the  4^-iuch  rifle  firing 
shropnull.  At  1200  yards  distant,  target  9  feet  by  45  feet, 
the  Gatling  gun  fired  without  the  oscillator  gave  180  hits 
on  the  first  trial,  and  413  on  the  second.  Number  of  shots 
fired  at  each  trial,  600  ;  time.  \\  minutes.  The  .id vantages 
possessed  by  this  gun  are  the  lightness  of  its  parts;  the 
simplicity  and  strength  of  its  mechanism  j  the  rapidity  and 


continuity  of  its  fire  without  sensible  recoil ;  its  eflFective- 
ness  against  troops;  its  general  accuracy  at  all  ranges  at- 
tainable by  rifles:  its  comparative  independence  of  the  ex- 
citements of  battle ;  the  interchangeableness  of  its  ammu- 
nition with  that  of  the  same  calibre  of  small-arms;  and 
its  great  endurance.  Its  disadvantages  compared  with  all 
shell-guns  are  its  inability  to  deliver  a  curved  fire,  so  as  to 
reach  behind  intervening  obstacles;  its  want  of  efl"ective- 
ness  against  troops  covered  by  rifle-pits  and  slight  intrench- 
ments.  or  lodged  in  houses  or  in  heavy  woods ;  and  its  en- 
tire want  of  breaching  power.  It  is  peculiarly  ad.apted  to 
the  defence  of  intrenched  positions  and  villages;  for  pro- 
tecting roads,  defiles,  and  bridges;  for  covering  the  em- 
barkation or  debarkation  of  troops  <ir  the  crossing  of 
streams;  for  silencing  batteries  by  driving  off  the  gunners; 
for  increasing  the  infantry-fire  at  the  critical  moment  of  a 
battle;  for  supi)orting  field  batteries  against  assaults  and 
charges  ;  for  covering  a  retreating  column  ;  and  its  economy 
in  men  for  serving  and  in  animals  for  transj)orting  it. 
These  guns  are  made  of  calibres  of  1-inch,  weight,  fi50 
pounds;  .75-inch  and  .65-inch,  each  weighing  450  pounds; 
.55-inch,  weight  400  pounds;  and  .50-inch.  .45-inch,  and 
.42-inch,  each  weighing  200  pounds.  The  gun-carriage 
and  liml>er  complete  for  the  three  smaller  calibres  wei^h 
713  pounds.  (For  further  details  see  report  of  a  board 
of  officers,  of  which  the  writer  was  a  member,  published 
by  the  ordnance  department  U.  S.  Army.) 

Q.  A.   GlLI.MOKE. 

Gauchos.     See  GuAcnos. 

Gaudeil'tius,  bishop  of  Brescia  in  the  fourth  century, 

is  remembered  for  his  discourses,  of  which  twenty-one  are 

now  extant.     He  was  the  friend   of  Ambrose  and  Chrys- 

ostom.     Of  his  life  little  is  known. 
I       Gauge,  or  Gage,  an  instrument  for  measuring  capaci- 
I  ty,  dimension,  or  some  special  force.     Thus,  the  diameter 
j  of  wire  is  determined  by  the  wire-gauge.     The  anemometer 

is  sometimes  called  the  wind-gauge.  There  are  also  steam- 
I  gauges,  instruments  to  determine  the  pressure  of  steam  in 
,  boilers,  etc. 
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Gaug'ing  is  the  fimlin^  the  approximate  capacity  of 
vesjiels,  uud  cs|iecially  of  casks  containing  liquids,  by 
means  of  a  fi^raduated  rule  called  the  gauging-rod.  Meas- 
uroincnts  by  this  rod.  treated  in  accordance  with  certain 
gpcciiicd  injithematioal  formula--^,  give  the  contents  with 
tolerable  acciiruuy. 

<;aul.     riee  (i.u.i.iA. 

tJaiirey  Mouii'tains,  In  AVost  Virginia,  are  apart  of 
the  ridge  known  farther  S.  W,  ap  the  runiberlaud  Moun- 
tains. The  name  is  souietimcs  given  to  the  Little  Uauley 
Mountains  in  Nicholas  co..  and  is  sometimes  extended  in- 
definitely to  the  same  range  farther  to  the  X.  E.  The 
mountains  iHHitaiu  nun-h  wild  ami  sublime  pcenery. 

Gau'Iey  Riv'er,  in  AVest  Virginia,  rises  in  Pocahontas 
CO..  drains  a  valley  having  the  (Jauley  ami  Birch  Moun- 
tains on  the  N.  W.  and  the  (ireonhrier  Mountains  on  the 
S.  and  S.  E.     It  falls  into  the  Great  Kanawha. 

Gauls.     See  Celts. 

Gaillt,  The,  originally  a  provincial  name  for  a  stratum 
of  stitl"  blue  calcareous  clay  or  marl  oircurriug  in  several 
localities  in  the  S.  and  E.  of  England,  but  now  accepted 
as  a  geological  term  to  designate  a  stratigrnphical  horizon 
in  the  Cretaceous  formation  of  Europe.  When  represented 
in  the  series  (and  it  is  often  wanting),  this  stratum  of  clay, 
varying  in  thickness  from  SO  to  200  feet,  is  regarded  as 
the  commencement  of  the  Tpper  Cretaceous.  It  inter- 
venes between  the  Lower  and  the  Upper  Grecnsauds,  and 
lithologically  is  very  distinct  from  either;  paUoontoIogi- 
cally,  its  fossils,  abundant  and  often  beautifully  preserved, 
represent  a  fauna  marked  by  a  strong  preponderance  of 
forms  identical  with  or  closely  related  to  those  of  the  Upper 
Grecn^^and  or  of  the  chloritic  marl  above.     E.  C.  H.  Day. 

Gaulthe'ria  [named  in  honor  of  Dr.  Gnnhier  of  Que- 
bec, a  physician  of  the  eighteenth  century],  a  genus  of 
shrubs  mostly  very  small,  found  in  North  and  South 
America,  Asia,  Australia,  etc.  Many  of  them  produce 
edible  fruitfi.  The  typical  species  is  the  Giin^thrrin  pnt- 
cnmhcHH,  the  wintergrecn  or  checkerberry  of  the  U.  S.  and 
Canada.  Its  fruit  and  young  leaves  are  edible,  aud  abound 
in  the  oil  ofwintcrgrcen,  a  fragrant  volatile  oil  used  in  phar- 
macy and  confectionery.  The  (fanlthin-ia  (now  ^/lioffpitfn) 
fuHpidula,  the  sweet  birch  {ll'tnin  hntn),  and  several  other 
]ilant3  yield  the  same  oil.  The  Gaulthci-ia  Shitlloii  of  the 
Pacific  coast  (the  Salal  of  the  Indians)  is  sometimes  three 
feet  high,  and  produces  very  pleasant  edible  berries,  which 
arc  pressed  into  cakes  and  largely  used  for  food. 

Gault'ney's^  tp.  of  Alexander  co.,  N.  C.     Pop.  lT2fi. 

Gaiir^  a  large  and  ferorions  wild  ox  {Biho»  (jdurnn) 
found  in  the  jungles  of  ])iirts  of  India.  It  has  no  dewlap, 
and  is  characterized  by  a  high  ridge  along  the  back,  caused 
bv  the  great  development  of  the  spinous  processes  of  the 
vertcbnc.  It  is  reported  to  be  incapable  of  domestication, 
and  so  fierce  that  no  tiger  will  molest  it.  It  goes  in  herds. 
The  gaur  has  bi-en  called  the  largest  of  the  nx  tribe.  It  is 
peculiarly  marked  by  white  hair  upon  the  logs.  "When  in 
In-rds.  thoui;h  a  brave  and  spirited  beiist,  it  is  not  often 
vir-ious  ;iud  irascible.  It.s  tlesli  is  excellent.  Its  voice  is 
quite  liitTerent  from  that  of  the  ox. 

GansN  (Kaul  FiiiKnttini).  b.  in  Rrunswick.  Germany, 
Apr.  'MK  1777  :  was  educated  at  the  (*xp<Miso  of  the  duke  of 
Brunswick,  who  had  heard  of  his  preeoiMous  inathemafical 
talents;  solved  when  eighteen  years  old  the  problem  of  the- 
division  of  the  circle  into  seventeen  e(|ual  parts,  and  uftiT- 
wanls  became  famous  for  skill  in  the  indeterminate  analysis 
and  in  curious  numerical  questions;  demonstrated  Eermat's 
the<irem  ;  became  in  \^\\1  pmfessor  of  astronomy  at  (liir- 
tin;;en  and  director  of  the  observatory;  received  in  ISID 
the  Lalando  medal  for  calculating  by  a  new  method  the 
orbits  of  Ceres  and  i*allas;  was  made  in  LH16  a  court 
councillor,  and  in  I  KIT.  a  privy  couneilb.r  of  Hanover: 
maile  after  \^'1\  important  improvrnn-n(s  in  geodetic 
methods  and  instruments;  after  ls;U  ih-votcd  much  atten- 
tion to  terrestrial  mai^netism.  D.  at  GiittinKen  Feb.  'r.\, 
IS:').'*.  Gauss  is  regarded  as  one  of  the  first  matheniatieians 
of  this  century.  His  principal  works  are  /)ijti/itini'ti'nnt')t 
Afilhmvtir-r  ( I  Stll  ),  Thi'orin  mot  tin  rtn-ptiniiti  itrlpHthtm 
(IHOlt),  Thfortfi  c'tmhinntiiniU  iihHrrvntiinntin  {\^2'.\),  fiih-n- 
nittit  ViH  .yfttf/vrtirfr  (|H;t;i),  rcportfi  of  the  MntfnHitiohrr 
Vrrrlu  ( I  S.tfi.  with  Weber,   and    1h:17-10|.  yl//«»  W   Erd- 

wtttftiftiMinuii     ( tH(fl),      Dinpiriiirhr     (^iiti  fMiirhunrfru     ( ISM  ), 

nnrl  collections  of  papers  on  geodesy  and  related  subjects. 
Gail'tnmn,  ])roperIy  the  name  of  tlw  threat  Sohir  raei* 
of  Kusf  Indian  warrior-princes,  but  iintrr  especially  the 
name  of  .<\KVAMrvi  (Suh/n  is  a  fainily  name;  muin'r^ 
fiococ,  "solitary"),  otherwise  called  Gaitama  HrionnilA, 
the  alleged  founder  of  UnorntiiisM  (which  see).  Up  was  h. 
6'JI  n.  i\,  the  <(on  of  Suddhodana.  kint;  of  Kiipilavnslu.  in 
the  N.  of  India,  and  in  yc»nth  was  called  Slihffi/irffi.  The 
story  of  his  life  is  a  tissue  of  monstrous  fables,  and  H.  H. 


Wilson  supposes  the  whole  to  be  perhaps  allegorical;  but 
it  is  generally  believed  that  there  is  a  historical  basis  to 
the  story.  In  early  life  he  was  of  ascetic  habits,  but, 
tempted  by  his  father,  he  abandoned  himself  to  every 
pleasure  for  a  time;  but  his  singular  wisdom  (which,  like 
liis  other  marvellous  gifts,  was  the  fruit  of  merit?  gained 
in  previous  status  of  existence)  led  him  to  renounce  the 
world,  and  after  years  of  profound  study,  severe  bodily 
maceration,  and  long  contemplation,  ho  discovered  the  su- 
preme truth  that  to  return  to  the  ignorance  and  state  of 
uon-sentieul  rcjmst' whence  man  sprang  is  the  highest  pos- 
sible good  anil  the  final  reward  of  the  just  and  ]ture.  After 
this  discovery  he  was  made  a  hofultiha,  and  after  a  time 
passed  into  Nirvana,  or  unconsciousness,  having  d.  at 
Kusinagara  in  b4'~i  ii.  (_•.  His  body  was  burned,  but  nu- 
merous relics  of  him  were  ]irescrv<'d  and  became  objects 
of  veneration.  The  Brahnians  teach  that  he  was  the  ninth 
avatar  of  Vishnu,  sent  to  delude  and  destroy  the  Asura 
race. 

Gaatier  (TnEOPnii.F.),  b.  at  Tarbes.  France.  Aug.  .^1, 
1811;  studied  at  the  College  of  Charlemagne,  and  tried, 
without  success,  to  become  an  artist.  In  18;U)  he  published 
a  volume  of  poems,  and  from  that  time  took  position  as  a 
Parisian  littt'ratenr  of  the  romantic  school  ;  was  18H6-56 
art-critic  and  dramatic  censor  for  the  l^rengc;  became  lite- 
rary editor  of  the  Moniicnr  Univtrttrf  IS.'ifi;  of  the  Journal 
0/?iViVn8filt.  D.in  Paris  Oct.  2:1,  1872.  Author  of  J/6er(«a 
{jioem,  18:i2),  some  pleasant  books  of  travel,  many  good 
novels,  and  otlicr  works,  among  which  are  Lei  rfrotfftqnes 
(1S44),  Treiforn  tVart  de  la  Hmnic  (with  Kiehebourg.  L^60- 
6;!),  Hielolre  de  Vart  drnnuitirfiic  oi  Frniirc  fO  vols.,  18vi9), 
with  several  poems,  librettos,  ancl  many  fugitive  pieces, 
llis  style  is  delightfully  clear,  but  is  without  the  piquancy 
so  much  affected  by  niost  French  writers.  His  criticism 
shows  the  infiuence  of  the  (iernian  philosojthy.  by  which 
he  was  profoundly  influenced,  but  without  losing  his  own 
independence  as  a  thinker. 

Gauze,  a  light  fabric  of  silk  or  silk  and  cotton,  woven 
so  loosely  and  with  such  delicate  threads  as  to  be  quite 
transparent.  It  is  believed  to  take  its  name  from  Gazn,  in 
Palestine,  where  it  was  once  made.  Switzerland,  France, 
and  Scotland  now  chiefly  produce  it.  The  name  is  also 
given  to  other  light  fabrics,  such  as  the  woollen  or  silk-and- 
woollen  material  used  for  summer  undershirts.  Fine  wire- 
cloth  is  called  wire-gauze.  It  is  often  made  of  surprising 
delicacy  and  transparency. 

Gau'za-vi'va,  the  CoaaauH  neinoi'ivnrfU8,n  tlelicate  little 
sheep-like  deer  of  Brazil.  It  is  of  a  grayish-brown  color, 
and  has  small  horns.     It  is  but  twenty-six  inches  long. 

Gavarni,  a  name  assumed  by  SiLi'iCFtl  TILL  A  CMK  Patl 
Cni:vAi.ii:K.  b.  in  Paris  18tH  ;  first  published  sketches  of  the 
valley  of  (Javarnic  in  the  Pyrenees,  whence  his  pseudonym  ; 
attained  great  fame  by  his  humorous  delineations  of  Parisian 
life,  exposing  the  foibles  of  ;;ood  society,  as  well  as  the  laugh- 
able eccentricities  of  low  life.  He  also  illustrated  several 
books,  among  which  the  best  known  is  Sue's  Waiidtriiiff  Jeip. 
Gavarni's  designs  are  very  numerous.  D.  at  Auteuil  Nov. 
2;t.  ISGfi. 

Gava'zzi  (Ai,FSSANnuo),an  eloquent  champion  of  Ital- 
ian indejiendencc,  unity,  and  evangelization,  was  b.  at  Ito- 
Ioj;nain  the  year  18tH».  'in  IS2.'.  he  joined  the  monastic  onler 
of  HarnabitcH.  and  was  allerwunl  appointed  professor  of 
rln'Ioric  at  Naples.  Shorlly  after  the  accession  of  I'opo 
Pins  IX.  (I81(>t  he  renioved  to  Home,  drawn  thither  by 
sympathy  with  the  reformatory  sjiirit  of  the  new  pontiff. 
In  1818  he  was  made  suddenly  famous  by  an  im}>assioned 
oration  which  be  pronounced  in  the  Pantheon  in  commem- 
oration of  the  patriots  w  ho  had  fallen  on  the  plains  of  Lom- 
biirdy  in  the  war  with  Au>tria.  The  pnpc.  wlio  then  shared 
in  Ihe  national  enthusiasm.  appoint<-d  him  cbaplain-gcneral 
and  almoner  of  the  Iloman  legion  (  lil.lMMI  strong),  raised  to 
lake  part  in  the  struggle.  These  troops,  which  had  marched 
to  Vicen/a.  were  soon  recalled.  Hut  Gava//i,  instead  of 
returning  with  tliem,  broke  with  the  pope,  and  became  an- 
other Peter  the  Hermit,  preaching  a  new  crusade.  Florence, 
(Jenoa,  antl  Ilolojrna,  all  rang  with  his  appeals.  The  new 
republic  made  him  chaplain-general  of  the  army.  The 
French  o(-cnpati..n  of  Kome  (in  duly.  18  HI)  drove  him  into 
exile.  He  visited  En^rhind,  Sentlaiid.  the  V.  S,.  and  Canada, 
lecturing  against  Ihe  Papal  Church.  In  IS.'il,  while  in  Lon- 
don, he  publisheil  first  his  ,Uf»i.>iV«.  and  a  few  nmnths  later 
his  Onitium.  In  I stUI  he  was  with  Garibaldi  in  Sicily.  In 
1870  he  wa*«  again  in  Entrlnnil.  and  in  I87:t  oaine  onee  more 
to  the  U.S.  He  is  now  (  |S7..)  an  evanRelist  in  Home,  and 
lectures  on  rational  theology  and  homiletics  in  the  ctdlcgo 
of  the  •*  Free  Christian  Church  in  Italy." 

K.  D.  HiTcnrocK. 

<iav'elkill<K  a  system  of  bind  tenure  prevailing  in 
En^'land  in  the  county  of  Kent,  bywhieh  ibe  hind  of  a 
father  is   equally  divided  iit  his   de;i(Ii   anumu'  all  his   son>. 
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or  the  land  of  a  brother  among  all  his  brothers  if  be  have 
no  issue  of  his  own.  This  custom  is  said  by  some  writers 
to  have  existed  universally  throughout  the  kingdom  before 
the  Norman  Conquest,  and  to  have  been  retained  by  the 
inhabitants  of  Kuut  .is  a  jiart  of  their  ancient  liberties. 
It  is  a  peculiarity  nf  this  tenure  that  the  estate  has  never 
been  subject  to  l^orfciture  in  case  of  attainder  for  felony, 
and  when  feotfinent  was  in  use  as  a  mode  of  conveyance, 
the  heir  was  capable  of  selling  the  land  and  giving  livery 
of  seizin  at  the  early  age  of  fifteen.  (See  Feofi'ment.) 
The  special  mode  of  inheritance  appertaining  to  lands  held 
in  gavelkind  is  distinct  alike  from  the  usual  English  system 
of  iirimogeniture  and  the  more  equitable  law  of  descent 
prevailing  in  tlie  U.  S.,  by  which  all  the  children  of  an  in- 
testate, fenialcs  as  well  as  males,  take  equal  shares  in  the 
land.  Gi:oi!GE  Chase.     Revised  by  T.  W.  Dwigbt. 

Ga'vi,  town  of  Italy,  in  the  province  of  Alessandria. 
It  is  of  ancient  origiu,"and  is  still  surrounded  by  its  me- 
diicval  wall  with  gates.  The  old  fortress  is  now  used  as  a 
prison.  The  parochial  church,  although  much  restored, 
dates  back  to  the  Carlovingian  period.     Pop.  (1304. 

Ga'vial,  or  Na'koo  (the  OavUdis  Gangeiiciia),  the 
largest  of  living  Croco- 
dilidiB,  inhabiting  some 
of  the  streams  of  India, 
and  at  times  attaining  a 
length  of  thirty  feet.  It 
is  characterized  by  long 
and  narrow  jaws  and  has 
120  teeth.  The  male  has 
a  large  cartilaginous 
lump  near  the  nostrils. 
This  creature  is  inoffen- 
sive to  man,  feeding 
chiefly  upon  fishes  and 
other  small  animals. 
Closely  related  African 
species  are  describeil.  Gavial. 

Gavilan'  Mountains,  a  group  of  mountains  in  Mon- 
terev  co.,  Cal.,  near  the  Pacific  coast.  The  highest  point 
is  jit.  Pacheco,  2845  feet  high. 

Gavot'  [It.  fjuvotta;  Fr.  r/nroffe],  in  music,  a  gay  and 
spirited  dance-tune,  written  in  common  time.  It  has  two 
strains,  each  of  which  is  repeated,  the  latter  being  usually 
the  longer.  The  gavot  was  familiar  in  the  seventeenth 
century  and  later,  and  often  appears  in  connection  with 
the  iiinntct — as,  e.  </.,  in  the  forty-eight  sonatas  of  Corelli. 
Gay,  tp.  of  Taylor  co.,  la.  Pop.  248. 
fitly  (tiEoiiGi-;  WASHtXGTON),  M.  D.,  b.  at  Swanzey, 
N.  11.,  Jan.  14,  1S42;  graduated  at  Harvard  Medical  Col- 
lege 1S68;  one  of  the  surgeons  of  the  City  Hospital,  Bos- 
ton, Mass. ;  author  of  various  professional  papers. 

CSay  (Joiix).  b.  in  Devonshire,  England,  16SS;  was  ap- 
prenticed in  London  to  a  silk-mercer;  published  litiral 
Spiii'tn,  a  poem  (1711),  which  won  him  Pope's  lifelong 
favor;  became  in  1712  secretary  to  the  duchess  of  Marl- 
borough, and  in  1714  secretary  to  Clarendon,  who  was  then 
aral)assador  to  Hanover:  acquired  wealth,  but  lost  it  in  the 
South  Sea  Bablile,  and  after  1727  was  a  dependant  upon 
the  bounty  of  the  duke  of  Queensberry.  I),  in  London 
Dec.  4,  17;'2.  Was  the  author  of  several  very  successful 
dramas,  some  fine  ballads,  aud  other  poems  remarkable  for 
wit  atid  other  choice  qualities,  but  some  of  his  pieces  are 
needlessly  indelicate.  The  excellent  Fnbles  (1720)  and  The 
Bf'j'/nr'g  Openi  (1727)  are  especially  noteworthy. 

Gay  (WiNCKWORTH  .\llan).  an  .\merican  landscape- 
painter,  b.  in  Hingham,  Mas'.,  Aug.  19,  1821  ;  studied  with 
Prof.  Robert  Weir  of  West  Point,  afterward  with  Constant 
Troyon  in  Paris;  passed  several  years  in  Europe,  but  is 
best  known  in  his  own  country  in  Boston,  where  his  quiet, 
meditative  pictures,  chiefly  of  New  England  scenery,  are 
much  prized.  0.  B.  FitOTlllNGHAM. 

<»ay'ah,  city  of  British  India,  the  cap.  of  the  district 
of  Bahar,  on  the  Phalga,  which  empties  into  the  Ganges. 
The  Phalga  is  a  sacred  river,  and  more  than  100,000  pil- 
grims visit  it  annually,  which  chiefly  gives  Gayah  its  im- 
portance. The  city  consists  of  two  parts — the  old  city,  in- 
habited by  the  Brahmans:  and  the  new  city,  which  is  the 
business  quarter.     Pop.  ."50,000. 

Gayal',  a  variety,  perhaps  a  species  (Bos  (javtriia),  of 
the  domestic  o.\,  found  in  parts  of  Bengal  and  Farther  In- 
dia, where  it  is  reared  in  great  herds  for  its  hide  and  flesh. 
It  has  very  rich  but  scanty  milk. 

Gayarrfi  (Charles  E.  Arthik),  h.  at  New  Orleans, 
La.,  Jan.  r,,  1805,  was  educated  at  the  College  of  New  Or- 
leans, ami  studied  law  in  Philadelphia;  admitted  to  the 
bar  in  1829;  w.as  sent  in  1S30  to  the  legislature,  and  sev- 
eral times  in  later  years;  in  1831  became  deputy  attorney- 


general  of  Louisiana;  presiding  judge  of  the  New  Orleans 
citv  court  in  1S33;  was  elected  in  1835  to  the  U.  S.  Senate, 
but  did  not  take  his  seat ;  was  secretary  of  state  in  Louis- 
iaua  1846-5.".  He  is  best  known  as  the  author  of  a  series 
of  important  works  upon  the  history  of  Louisiana,  partly 
in  French  and  partly  in  English  (1830,  1847,  1848,  1851, 
1852,  1854):  Pliilijj  If.  o/  Spain  (a  history,  1866);  Fer- 
tmiitlo  lie  Lemos  (a  novel,  1872),  besides  a  drama  and  a 
number  of  lectures  and  printed  addresses. 

Gay-feather,  a  popular  name  for  the  Liatris  scanoaa 
and  spkala,  and  perhaps  for  other  species  of  that  inter- 
esting genus  of  composite  herbs.  They  grow  extensively 
throughout  most  of  the  U.  S. ;  have  bulbous  roots,  a  tere- 
binthinate  taste,  and  active  medicinal  properties.  These 
plants  are  among  those  locally  known  as  "rattlesnake 
master."  They  have  beautiful  purple  flowers,  and  are 
worthy  of  extensive  cultivation  in  flower-borders. 

Gay  Head,  post-tp.  of  Dukes  co.,  Mass.,  is  a  bold 
headland  forming  the  W.  portion  of  the  island  of  Martha's 
Vineyard.  It  takes  its  name  from  the  brilliant  colors  of 
its  ciifl's.  To  the  geologist  its  rocks  are  peculiarly  inter- 
esting from  its  miocene  fossils— coprolites,  bones,  lignite, 
iron  ore.  etc.  It  h.as  a  flashing  white  light  of  the  first 
order  170  feet  above  the  sea;  lat.  41°  20'  52"  N.,  Ion.  70° 
49'  47"  W.  Most  of  the  inhabitants  are  Indians,  who  gain 
a  living  by  farming  .and  fishing.  They  rear  a  breed  of 
small  horses  called  Gay  Head  ponies.     Pop.  160. 

Gayle  (George  W.),  an  able  lawyer  and  Deraocratio 
politician  of  Selma,  Ala.,  was  U.  S.  district  attorney  under 
President  Jackson,  and  became  a  prominent  State  legis- 
lator. His  ofl'cr,  during  the  late  war,  of  a  rew.ard  of 
§1,1100,000,  Confederate  money,  to  any  one  who  would  de- 
stroy President  Lincoln,  led  to  bis  arrest  after  the  war  as 
an  accomplice  in  the  assassination  of  Mr.  Lincoln,  but  ho 
was  released  without  a  trial.     D.  Apr.  1875. 

Gayle  (Joii.v),  b.  in  Sumter  district,  S.  C,  Sept.  11, 
1792;  was  educated  at  South  Carolina  College;  removed 
in  1813  to  Alabama;  entered  the  legislature  in  1817;  be- 
came  a  district  solicitor  1820;  a  judge  of  the  Alabama 
supreme  court  1823;  in  1829  Speaker  of  the  House;  gov- 
ernor 1831-35;  was  in  Congress  1847-49;  became  in  1849 
a  judge  of  the  V.  S.  district  court  for  Alabama,  and  d.  at 
Mobile  July  20,  1859.  A  man  of  brilliant  talents,  his  use- 
fulnesc  was  diminished  by  irregular  habits. 

Gay'ler  (Charles),  b.  in  New  York  in  1820;  became 
connected  with  the  press  of  Cincinnati;  removed  in  1850 
to  New  York,  and  attained  distinction  as  a  journalist  and 
writer  of  dramatic  pieces,  among  which  are  Tlie  Goltl- 
BmiterK,-  The  Fritjhlrved  Fiend,  operetta;  7'he  Lore  of  a 
PriiK-e:  Gnlieiio  Fnlierv;  Isntu;  Taking  the  Vhatiecu;  The 
Son  «/  Mr/ht,  and  many  others,  nearly  all  highly  successful 
upon  the  stage. 

Gay-I-ussac  (Joseph  Loris),  an  eminent  French 
chemist,  b.  at  St.  Leonard.  Haute-V'ienne,  Sept.  6,1778; 
was  admitted  Dec.  27,1797,  to  the  Polytechnic  School; 
assigned  in  1800,  while  still  a  pupil,  as  assistant  to  Ber- 
tholTet  in  the  government  chemical  works  at  Arcueil.  where 
he  speedily  won  the  high  a]>probation  nf  his  superior, 
and  was  promoted  soon  after  to  be  assistant  professor  in 
the  Polytechnic.  In  1804  made  two  balloon  ascensions, 
the  first  in  company  with  Biot,  Aug.  24.  and  the  second 
alone,  Sept.  16,  for  the  purpose  of  observing  the  variation 
with  altitude  of  magnetic  intensity,  attaining  in  the  last 
ascent  the  great  height  of  7016  metres,  or  23,000  feet.  In 
the  same  year  became  associated  with  the  illustrious  Hum- 
boldt in  eudiometrical  experiments,  in  the  cour.se  of  which 
he  incident.ally  demonstrated  that  oxygen  and  hydrogen 
unite  to  form  water  in  the  proportions  by  volume  of  100 
of  the  first  to  200  of  the  second.  This  led  to  the  investiga- 
tion which  resulted  in  the  subsequent  announcement  (in 
1808)  that  gases  always  combine  in  definite  proportions  by 
volume.  In  1805,  in  company  with  Humboldt,  ho  left  Paris 
on  a  scientiflc  tour  through  Southern  France,  Italy,  Swit- 
zerland, .and  Germany,  reaching  Berlin  on  the  Ifith  Nov. 
During  their  visit  to' Naples  the  travellers  had  an  oppor- 
tunity of  witnessing  a  grand  eruption  of  Vesuvius,  accom- 
panied by  one  of  the  most  fearful  earthquakes  ever  expe- 
rienced in  that  city.  Was  elected  to  the  Academy  of 
Sciences  in  1806,  professor  of  chemistry  at  the  Polytechnic 
School  in  1809,  and  also  professor  of  physics  at  the  Sor- 
bonne  ;  and  in  1832  professor  of  chemistry  at  the  Jardin 
des  Plantes.  In  1807  determined  the  coefloeient  of  ex- 
pansion of  gases  at  constant  pressure  with  increase  of  tem- 
perature. In  1808.  associated  with  Thenard,  discovered  a 
chemical  process  for  obtaining,  from  their  alkaline  oxides, 
potassium  and  sodium  in  quantity  —  metals  which  had 
been  previously  obtained  by  Sir  Humphry  Davy  by  elec- 
trolysis. Other  results  arrived  at  by  these  two  discoverers, 
and"  published  in  1809,  were  the  decomposition  of  boracic 
acid  and  the  production  of  boron,  and  the  demonstration 
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of  the  probably  elementary  nature  of  chlorine  (then  called 
oxygenated  muriatic  acid  gas).  In  1S13,  (iay-Lussac  in- 
vestigated the  nature  of  icidine.  acciduntally  discovered 
two  years  before  by  Courtois,  a  manufacturer  of  saltpetre 
in  Paris,  and  puinted  out  the  analogy  between  chlorine, 
iodine,  and  s'.iljduir.  In  1SI5  wns  nnide  his  most  remark- 
able chemical  lilscovery.  that  of  the  compound  radical 
cvano^^t-n,  with  its  singularly  energetic  comjiounds,  c?i>e- 
ciallv  ovanliytlric  or  prus^ic  acid.  In  1S16  he  invented  his 
portable  syphon  (or  mountain)  barometer,  since  so  exten- 
sively used.  In  ISIS  he  was  appointed  superintendent  of 
the  government  gunpowder  and  saltpetre  works,  and  was 
fiubsequently  called  on  td  advise  in  tno  administration  of 
the  excise;  and  in  ISliU  was  made  chief  assayer  to  the 
mint.  While  acting  in  these  several  capacities  he  origin- 
ated many  ingenious  processes  and  instruments  for  the  ap- 
plication of  scientific  principles  to  industry.  In  IS.il  was 
chosen  delc'g:itc  to  the  (.'liamber  of  Deputies  from  St. 
Leonard,  and  in  ls;t'J  was  made  a  peer  of  Franco.  This 
honor,  according  to  his  biographer,  Arago,  would  have 
been  conferred  on  him  many  years  earlier  but  for  the  fact 
that  "he  worl(ed  every  morning  at  the  assay-office  with 
his  own  hands  "—a  fact  esteemed  by  the  bcstowt-rs  of  such 
distinctions  incompatible  with  the  dignity  of  the  pet-Tagc. 
It  would  be  useless  to  attempt  here  an  enumeration  of  the 
various  important  memoirs  by  which  (iuy-Lussac  contrtb- 
ntcd  to  a<lvancc  tlie  progress  and  enlarge  the  literature  of 
scienre.  Their  titles  alone  would  fill  many  pages.  They 
may  be  found  principally  in  the  .\fvmoir4-i  >/»'  ht  Societe 
tt'Arrtieil  and  in  the  y\tniultM  (If  Chimie  et  ihi  f'btfsiqne,  of 
which  latter  for  many  years,  jointly  with  Arago,  he  was 
the  editor.  D.  in  Paris  May  9,  1S50,  of  atr<i])hy  of  the 
iK-art.  F.  A.  P.  Bausakd. 

Gayo'so,  post-v.  and  tp.,  cap.  of  Pemiscot  co.,  Mo., 
is  situated  near  llie  bank  of  the  Mississippi  Kivor.  It  \vas 
loea'ed  in  IS.M'.  and  during  the  late  war  was  nearly  de- 
stroyed. It  has  a  court-house,  a  church,  a  school-house,  a 
hotel,  1  weekly  newspaper,  and  a  number  of  stores.  Pop. 
of  tp.  40:;.  Geo.  W.  Caui.kton,  Ed.  "  Demoi-uat." 

(■ays^port,  borough  of  Blair  co..  Pa.,  separated  by  a 
small  stream  from  IIollidavsuuug  (which  see).    Pop.  79U. 

<*a'za  ["the  strong;"  now  Ghmzeh],  in  Palestine,  the 
southernmost  and  strongest  of  the  live  royal  cities  of  the 
Philistines.  Along  with  Damascus,  it  is  one  of  the  oldest 
cities  in  the  worM.  Commanding  the  road  to  Hgvpt.  it  has 
been  the  scene  of  repeated  and  desperate  struggles.  iSam- 
son's  exploits  have  made  it  famous.  It  was  captured  by 
Alexander  the  (Jreat  after  a  siege  of  nearly  five  mouths.  In 
C;'I  it  fell  int<»  the  hands  of  the  Saracens  for  •.\  time,  and 
since  the  battle  of  iialtln  in  11S7  has  remained  Moham- 
medan. (!ii/,a  is  now  about. 'J  miles  from  the  Mediterranean, 
nearly  tlie  whole  space  between  it  and  tlie  sea  being  cover- 
ed with  ruins.  It  consists  of  a  group  of  villages.  The  nu- 
cleus stands  on  a  lull,  with  its  buildings  of  stone,  tlie  sub- 
urbs containing  only  mud-hovels.  The  population  is  esti- 
mated at  about  lo,000,  mostly  Mohammedans, 

U.  D.  Hitchcock. 

Ga/a  fTnnoDORT's),  b.  about  140')  jit  Thessalonica;  left 
that  town  on  Its  capture  by  the  Turks  in  14.'tO  ;  was  rector 
and  professor  of  (Ireck  in  tho  gymnasium  of  Ferrara  ;  was 
employed  !4.i()-.'>0  by  Pope  Nicholas  V.,  and  14o(i-68  by 
Alfonso  the  Magnanimous  of  Naples.  Bessarion  procured 
him  a  small  l)cnefice  in  Southern  Italy.  D.  in  1  (7S.  His 
(ireek  grninmar  (I4il5)  was  long  fam()us.  His  letters,  his 
Greek  treatise  on  tho  calendar,  and  numerous  translations 
from  Latin  to  (4reek  and  Greek  to  Latin,  added  to  his 
merited  reputation  as  a  man  of  learning. 

Gazellt^  [Arab,  fjnzdl],  tho  UnzcUn  dorcrm  and  tho 
nearly  allied  species,  antelopes  of  Africa  ami  Asia.  Tho 
above-mentioned  species  is  found  in  Northern  Africa,  but 
the  arid  gazelle  ot  Asia  is  a  more  gracetui  variety  itf  tho 
same  species.  The  gazelles  are  celebrateil  fi»r  their  elegant 
forms  and  the  benuty  of  their  eyes.  They  are  easily  tamed, 
and  become  great  favorites  from  tho  gentleness  of  their  dis- 
position, if'iz'ltn  Sfrinmeriiiffii  and  iHttbi-ffit  arc  among  the 
other  irlosely-kindred  species.      Both  are  Afrii-an. 

(»azcttc  [from  r/n^Wn,  a  former  coin  of  Venice,  worth 
about  a  farthing,  which  gavo  it?  name  tu  a  sort  of  news 
bulletin  which  sold  for  that  price],  a  ]ioriodical.  a  printed 
journal ;  applied  especially  to  the  ofTieiuI  newspiiper  printed 
semi-weekly  in  London,  Kdinburgh,  and  Dublin,  and  (con- 
taining the  new  appointinenis  and  oflieial  a4-(s  iind  jirocla- 
malions  of  government,  bankrupt  notices,  and  tlit-  like. 

Gazetteer'  [Fr.  ijaznirr],  a  geographieul  ijietionary; 
a  work  containing  some  account  of  civil  and  natural  dlvis- 
i '"jfl  in  geography,  of  mountains,  riverc,  lakeft,  seas:  etc., 
aTangi'd  in  alpliabeticul  order.  (Ja/eltcers  often  are  local 
Oi*  naliunal,  but  there  are  many,  more  or  less  ooinplete, 
Thieh  describe  places  in  nil  purls  of  the  world. 


G  CIcff  in  music,  the  sign  or  mark  indicating  the  treble 
staff.  Its  place  is  on  the  second  lino,  or,  rather,  that  lino 
is  the  axis  around  which  it  entwines.  This  clef  was  orig- 
inally compounded  of  the  letters  g  and  « — the  former  giv- 
ing its  location  the  name  of  G  (as  two  octaves  above  gamut 
G),  and  the  latter  representing  tot,  or  the  tifth  (in  the  scale 
of  C)  of  the  series  of  syllables  used  in  solniization.  Tho 
name  G  being  thus  given  to  notes  on  the  second  line,  all 
others,  above  and  below,  on  the  Bamo  staff  derive  their 
names  from  it.  In  organ  and  pianoforte  music  the  treble 
clef  is  prefixed  to  the  part  played  by  the  right  hand,  and 
the  bass,  or  F  clef,  to  that  fur  the  left. 

William  Stainton. 

Gear'ey,  post-v.  of  Roane  co.,  West  Va.     Pop.  960. 

Gearing:.    See  Wi!eei,-wouk. 

Gear'y  (John  W^hitr),  b,  in  Mt.  Pleasant,  Westmore- 
land CO.,  Pa.,  Dec.  ;iO,  1819;  studied  at  Jefferson  College, 
Cannonsburg,  Pa.;  became  a  civil  engineer.  In  tho  war 
with  Mexico  (1846-48)  ho  went  to  the  seat  of  war  as  lieu- 
tenant -  colonel  2d  I'cnnsylvania  Vols.,  serving  during 
the  campaign  from  Vera  Cruz  to  the  city  of  Mexico  with 
distinction;  was  wounded  once;  was  promoted  to  the  col- 
onelcy of  his  regiment,  and  on  the  capture  of  the  city  of 
Mexico  was  plaCL'd  in  command  of  the  citadel.  In  1S49 
ho  was  appointed  by  President  Polk  postmaster  of  San 
Francisco,  Cal.,  with  authority  to  organize  the  postal  ser- 
vice throughout  our  then  new  Pacific  coast  territory.  Soon 
afterwards  he  was  elected  alcalde  of  the  city,  and  was  ap- 
pointed by  the  military  governor  judge  of  the  first  instance 
for  San  Francisco.  He  remained  in  San  Francisco  till 
18o2,  performing  at  different  times  the  ex-officio  duties  of 
slieriff,  recorder,  probate  judge,  etc.,  and  exercising  a  largo 
influence  in  organizing  the  government  of  that  city,  whose 
first  mayor  he  was  (1850).  Returning  to  Pennsylvania  in 
1832,  he  remained  in  private  life  till  Ls.Ofi,  when  hv  w.as 
sent  by  President  Pierce  to  Kansas  as  governor.  His  ter- 
ritorial administration  was  not  successful,  and  becoming 
involved  in  trouble  with  .Judge  Lecompte,  (ifenry  was  forced 
to  retire,  returning  to  Pennsylvania  and  remaining  in  private 
life  till  the  outbreak  of  the  civil  war  ( 18f)l ),  wlien  he  raised 
and  equipped  the  2Sth  Pennsylvania  Vols.,  which  regiment 
he  commanded  in  several  engagements  in  the  Shcnaiido.th 
Valley.  In  Ajir.,  18(12,  he  was  appointed  brigadier-general, 
and  the  next  year  promoted  to  be  major-general  and  placed 
in  command  of  a  division,  remaining  in  active  service,  till 
the  close  of  the  war.  In  iStUi  he  was  elected  governor  of 
Pennsylvania  by  tho  Republican  party,  an<l  re-elected  iu 
ISfiO.     D.  suddenly  at  Harrisburg  Feb*.  9,  irsr:J. 

Gear'y  Cit'y,  a  v.  of  Wayne  tp.,  Doniphan  co.,  Kan., 
on  the  Missouri  River.     Pop.  102. 

Geau'ga9  county  of  N.  K.  Ohio,  in  the  ''Western  Re- 
serve." Area,  400  square  miles.  The  surface  is  undulat- 
ing and  well  timbered  ;  tho  soil  heavy,  but  very  productive. 
Cattle,  grain,  fruit,  wool,  and  dairy  products  are  the  t>taplcs. 
Cheese,  carriages,  and  wagons  are  extensively  manufactur- 
ed. It  is  traversed  bv  the  Painesville  and  Voungstown  R.  R. 
Cap.  Chardon.     Pop.  11,190. 

Gebaiijj'  Palm^  <no  of  the  most  valuable  of  known 
palms,  the  C'tnjphii  d'cbaiifja  of  Java  and  the  ncighlntring 
regions.  It  yields  sago,  roofing  thatch,  material  for  hats, 
fishing-nets,  cloth,  cordage,  etc.,  and  its  roots  afl'ord  a  val- 
uable remedy  for  the  diarrha'a  so  prevalent  there. 

Geb'wciler,  town  of  Upper  Alsace,  Germany  (for- 
merly Oncbtcillvr,  Ilaut-Rhin,  France),  in  a  valley  near 
Mount  Gebweilcr,  the  highest  point  of  the  Vosges.  It  has 
important  and  varied  manufactures.  It  is  14  miles  S.  S.  W. 
of  Colntar,  on  tlie  river  Lauch.     Pop.  Il,;i;t8. 

(ieck'o  (so  named  from  the  cry  of  one  of  tho  species),  a 
name  given  to  numerous  thi>.*k-tongueil  nocturnal  li/ards 
of  iho  family  Geckotidir.  There  aro  not  less  than  forty 
species,  among  which  the  l*iif<>il'ut;/lu»  ijrvhn  of  Africa 
{whoso  footsteps  were  thought  to  be  the  cause  of  tho  lep- 
rosy, and  which'was  considered  able  to  eal  steel  l  ami  tho 
Uivfcu  rerun  iff  Asia  are  among  the  best  known.  Other  spe- 
cies arc  found  in  ,\meriea,  Australia,  etc.  They  generally 
liavo  the  power  of  climbing  walls,  walking  upon  ceilings 
with  the  back  downward,  etc.,  after  tho  manner  (d'  flics. 

(ied'des,  post-v.  of  Onondaga  co,,  N.  Y..  <»n  the  Frio 
Canal,  the  Oswego  and  Syracuse  U.  K„  and  Onondaga 
Lake,  5  miles  N.  W,  of  Syracuse.  Gcddes  in  IS70  manu- 
factured 1,111,471  bushels  of  salt  from  salt-wclls.  It  has 
also  extensive  ironworks,  pottttries,  etc.  I'op.  'MV2d.  Tho 
township  contains  State  asylum  f<»r  idiots.    Total  pop.  4.>II5. 

tafddi's  (Geiuiok).     Seo  FiHST  Biennial  Sih'plkwk.st. 

t^rtUIrs  (.Umks).  b.  near  Carlisle.  Ph..  .luly  22.  170:^  ; 
reino\ed  to  New  York,  and  settleil  at  Gediles,  Giiondaga 
CO.,  ,\.  V.  ( natni'd  iu  his  liotiorl.  1791;  was  a  jtromineiit 
mover  and   agil;itor   of  the  subjeot   of  a  canal    fr<uu    Lake 
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Erie  to  the  Hudson  River,  and  in  1S08  was  appointed  to 
make  the  preliminary  surveys  of  the  route,  reporting  the 
plan  practicable  anil  not  difficuU  to  accomplish:  in  addi- 
tion to  his  duties  of  judge  of  Onondaga  Co..  he  accepted 
(1810)  the  appointment  of  engineer  of  the  Erie  Canal; 
appuintad  chief  engineer  of  the  Champlain  Canal  1!<18: 
and  in  1822  engineer  to  make  surveys  for  a  canal  from  the 
Ohio  River  to°Lako  Erie;  in  1827  employed  by  the  U.  S. 
government  to  locate  the  Chesapeake  and  Ohio  Canal,  and 
1S2S  tiv  the  .State  of  Pennsylvania  upon  its  canals.  1).  at 
GL^dcs  Aug.  19.  1838.  G.  C.  Simmcss. 

Ged'dings  (Eli),  M.  D.,  was  b.  in  Newberry  district, 
S.  C,  in  IVaU:  in  1820  was  licensed  by  an  examining 
board  to  practise  medicine;  in  1821-22  attended  lec- 
tures at  the  rniversity  of  Pennsylvania,  and  during  1S2-1 
removed  to  Charleston,  where  he  received  the  first  degree 
conferred  by  the  medical  college  of  his  State  (1825).  Dr. 
Qedilings  then  spent  a  ye.ar  in  Europe,  studying  his  pro- 
fession, and  on  his  return  home  was  appointed  demonstrator 
in  his  .alma  mater.  Ho  subsequently  filled  the  chairs  of 
anatomy  and  physiology,  then  that  of  surgery,  and  that  of  the 
theory  and  practice  of  medicine;  was  also  called  to  the  uni- 
versities of  Maryland  and  New  York  City,  where  he  was  a 
professor  fcTr  a  short  time ;  but  having  subsequently  de- 
clined these  and  other  calls  tendered  him,  he  now  occupies 
his  old  position,  that  of  surgery,  in  the  school  .at  Charleston. 
Beyond  the  allotted  period  of  man,  he  still  remains  an  ac- 
tive member  of  the  profession.  P.  F.  Eve. 

Gedro'sia,  the  name  given  by  Romans  and  Greeks  to 
what  is  now  the  Mekraii,  or  coast-region  of  Beloochistan,  a 
dry  and  unfruitful  region. 

Gee'long,  town  of  Victoria.  Australia,  40  miles  S.  W. 
of  Melbourne,  on  Corio  Bay,  has  7  banks,  ?,  newspapers, 
fine  public  buildings,  and  is  connected  by  rail  with  Balla- 
rat  and  Melbourne.  It  is  a  centre  of  the  Australian  wool- 
trade.     Pop.  with  suburbs,  22.(118. 

Geer  ((Seorge  Jarvis).  D.  D.,  b.  Feb.  24, 1821,  in  Wa- 
terbury.  Conn. :  graduated  at  Trinity  College.  Hartford,  in 
1842.  and  in  1845  received  the  degree  of  X.  M.  from  the 
same  college;  graduated  from  the  General  Theological 
Seminary  1845  ;  ordained  deiicon  in  Christ  church  (Protest- 
ant Episcopal),  Hartford,  Conn.,  by  Bishop  Brownell.  June, 
1845  ;  became  rector  of  Christ  church.  Ballston  Spa.  X.  Y.. 
Sept.,  1845;  ordained  presbyter  in  Ballston  Spa  by  Bishop 
De  Lancoy  June  11.  1846;  became  associate  rector  of  the 
church  of  the  Holy  Apostles.  New  York.  Nov.,  1852:  be- 
came reeto.r  of  St."  Timothy's  church.  New  York,  Oct.  22, 
1857;  received  the  degree  of  S.  T.  D.  from  Columbia  Col- 
lege, New  York.  June.  1802  :  received  the  degree  of  D.  D. 
from  Union  College.  X.  Y..  in  Aug..  1862.  In  1858,  as  joint 
editor  with  Rev.  Dr.  Muhlenberg  and  Bishop  Bedell,  by 
appointment  of  the  bishops,  he  published  the  Titne-Buok 
of  the  Pinteatanl  Episcnpnl  Churrli  ;  in  1871  published  a 
book  on  The  Conversion  of  Si.  Paul.  Is  (1875)  rector  of  St. 
Timothy's  church.  New  York  :  was  the  first  president  of  the 
Free  Church  Guild  of  New  York;  was  a  member  of  the 
General  Convention  of  1S74  from  the  diocese  of  New  York. 
Geez.  See  Ethiopic  LANfitiAGE  and  Literature,  by 
Prof.  C.  F.  A.  Dillman,  Ph.  D. 

Getfrard  (Fabre).  a  president  of  Hnyti.  wash,  at  L'Anse 
a  Vcau.  Hayti,  Sept.  19,  1806.  was  the  son  of  Gen.  Nico- 
las Gefl'rard,  who  had  co-operated  with  Dessalines  and 
Petion.  Young  Geflfrard  was  early  distinguished  for  ability, 
and  though  himself  a  7rijfe  (three-fourths  African  blood), 
took  the  part  of  the  mulattoes  against  the  blacks.  In  1845 
he  became  a  lieutenant-general,  and  in  1S49  was  made  a 
duke  by  Soulouque.  In  1858  he  led  in  the  revolution 
against  Soulouque.  and  banished  him  in  1S60.  (teflfrard 
was  president  of  Hayti  1860-67,  when  he  was  himself  Van- 
ished, and  retired  to  Jamaica.     D.  Dec.  31,  1878. 

Gerie,  town  of  Sweden,  on  the  Gulf  of  Bothnia,  100 
miles  N.  of  Stockholm.  It  has  considerable  trade  in  iron, 
timber,  tar,  and  flax.     Pop.  13,315. 

Gehen'na  [Heb.  Ge-hinnomAhe  "valeof  Hinnom"],  a 
deep  gorge,  the  valley  of  Hinnom,  lying  S.  of  Jerus.alem. 
It  was  called  also  Tophet.  "  place  of  fire,"  because  the  prac- 
tice of  burning  infants  as  sacrifices  to  he.athen  gods  was 
carried  on  here  by  idolatrous  Jews  (it  is.  however,  denied 
by  some  that  they  were  actually  burned).  To  break  up 
this  detestable  practice.  Josiah  defiled  the  place  by  making 
it  the  receptacle  of  human  bones  and  of  all  sorts  of  filth. 
AVe  are  told  that  perpetual  fires  were  kept  up  to  destroy 
this  offal;  hence.  Gehenna  and  Tophet  became  synonyms 
for  IIei.l  (which  see). 

Gei'ger  Grade,  tp.  of  Washoe  cc,  Nev.     Pop.  55. 
Gei'jer  (Eric  Gustaf),  one  of  the  richest  geniuses  in 
modern  Swedish  literature,  and  its  most  celebrated  histo- 
rian, was  b.  at  Ransater,  in  W'ermland.  Jan.  12,  1783,  and 
studied,  after  1799,  at  the  University  of  Upsala.     In  1803 


obtained  the  first  prize  from  the  Academy  of  Sciences  in 

Stockholm  for  his  dissertation  on  Steeu  Stur^ ;  in  ]'_l»G 
graduated  as  a  master  of  arts;  in  1SU9  travelled  in  Eng- 
land ;  and  in  1810  was  appointed  lecturer  in  history  at  the 
University  of  Upsala.  After  a  short  residence  in  Stock- 
holm as  inspector  of  the  archives,  he  returned  in  1815  to 
Upsala  as  professor  of  history,  in  which  position  he  re- 
mained until  in  1846  ill-health  compelled  him  to  resign. 
He  retireil  to  Stockholm,  where  he  d.  Apr.  23,  1847. 

After  the  revolution  of  1809.  by  which  the  liberty  of  the 
press  was  established  in  Sweden,  a  fierce  contest  arose  in 
literature  between  the  French  classicism,  represented  by 
the  Academy,  and  the  romantic  school,  originated  in  Ger- 
many and  represented  in  .Sweden  by  two  parties — the  Phos- 
phorists,  headed  by  Atterbom,  and  the  Goths,  headed  by 
Geijer  and  Tegner.  But  while  the  Phosphorists,  like  their 
brethren  in  Germany,  rushed  through  all  countries  and  all 
ages  in  search  of  the  most  wonderful  subjects  and  the  most 
fantastic  forms,  the  Goths  concentrated  themselves  on  the 
national,  and  took  their  sulijects  from  the  old  Scandina- 
vian sagas  and  the  Swedish  popular  songs  of  the  Middle 
Ages.  The  Goths  did  not  take  part  in  the  b:ittle.  but  when 
the  fight  was  over  they  kejit  the  field,  and  the  articles  of 
Geijer  in  Jitnua,  the  org:in  of  the  jtarty,  as  well  as  his 
poems,  contributed  very  much  to  the  establishment  of  the 
taste  of  the  Swedish  jicopie.  which  had  been  roused,  but 
also  completely  unsettled,  by  the  Phosphorists.  His  poems 
aj-e  not  numerous,  neither  have  they  the  brilliancy  of  those 
of  Tegner,  but  they  are  very  jiowerful.  The  Vikiny  makes 
an  impression  as  if  it  were  not  written  on  paper,  but  hewn 
in  stone,  and  many  of  his  psalms  have  been  incoritorated 
into  the  Swedish  hymn-book.  In  connection  with  A.  Af- 
zelius  he  produced"  (1814-16)  an  edition  of  the  Swedish 
popular  songs  in  3  vols.,  and  to  many  of  his  own  songs  he 
composed  beautiful  melodies,  which  immediately  became 
very  popular.  It  was  as  an  historian,  however,  that  Geijer 
acquired  his  greatest  fame,  especially  as  author  of  Svensha 
Folkels  Hisiorin  ("History  of  the  Swedish  People  "),  pub- 
lished in  3  vols,  from  18"32  to  1836,  and  translated  into 
(ierman  by  Lcfflcr,  into  French  by  Lundblad,  and  into 
English  by  Turner.  His  first  historical  work  was  Srea 
Rlkes  Hii/'Irr  (".Annals  of  Sweden"),  1825,  a  series  of 
essays  on  the  earliest  history  of  Sweden.  In  1839  he  pub- 
lished Skrfeh  of  the  State  nf  Sireden  from  C/iaries  XII.  to 
Gnxtaiut  in.,  and  in  1844.  Life  of  Charles  XIV.  John. 
He  also  edited  the  posthumous  papers  of  Gustavus  III.  in 
1843,  and,  in  connection  with  Fant  and  Schroeder,  the 
Scrlptores  Rerum  Siiecieanim  Medii  .£ri,  from  1818  to  1828. 
His  History  of  the  Siretlish  People  is  a  most  remarkable 
book,  and  ranks  among  the  very  first  works  of  histori- 
ography. It  is  not  merely  a  history  of  Swedish  politics, 
hut  a  history  of  Swedish  society  in  the  true  sense  of  the 
word — a  history  of  the  Swedish  people,  of  their  manners 
and  customs,  of  their  ideas  and  passions,  of  their  charac- 
ter and  destinies.  It  has  no  c.Ktraordinary  force,  either  of 
description,  analysis,  or  argumentation,  but  it  has  a  most 
extraordinary  power  of  unfolding  views  large,  complete, 
calm,  and  yet  inspiring  by  the  restrained  enthusiasm  in 
which  they  are  written.  Clemexs  Peterse.x. 

Geiss'ler's  Tubes,  tubes  made  of  very  hard  glass, 
and  containing  each  some  one  gas  (oxygen,  carbonic  acid, 
nitrogen,  hydrogen,  etc.)  in  a  highly  rarefied  state.  Each 
end  of  the  tube  is  pierced  with  an  electrode  from  an  induc- 
tion coil;  and  if  the  glass,  the  rarefied  gas  or  "vacuum," 
and  the  current  be  properly  adjusted  to  each  other,  the 
most  surprising  and  beautiful  luminous  appearances  may 
be  seen.  The  carbonic  acid  vacuum  in  a  small  spiral  Geiss- 
ler  tube  emits  so  much  light  that  it  has  been  emjiloyed  in 
the  endoscope  as  a  means  of  illuminating  the  cavities  of 
the  human  body  for  diagnostic  purposes.  Each  gas  gives 
its  own  peculiar  light  and  spectrum. 

Ge'la,  city  of  Sicily,  situated  on  the  southern  coast, 
was  founded  in  690  b.  r.  by  a  colony  of  Rhodians,  and 
grew  so  rapidly  that  100  years  later  it  sent  out  a  colony 
itself,  which  founded  Agrigentum.  Under  its  tyrants, 
Cleander,  Hippocrates,  and  Gelon.  it  conquered  the  whole 
of  Sicily,  but  in  485.  when  Gelon  removed  his  residence  to 
Syracuse,  it  began  to  decline,  and  in  280,  Phintias.  the  ty- 
rant of  .Agrigentum.  utterly  destroyed  it  by  removing  all 
its  inhabitants  to  the  new  city  he  was  founding.  In  the 
times  of  Augustus  it  lay  in  ruins,  which  can  still  be  seen 
in  the  neighborhood  of  the  present  town  of  Terra  Nuova. 

Gela'sius  !•,  Saint,  pope,  succeeded  Felix  III.  Mar. 
1,  492.  and.  according  to  Protestants,  was  the  first  pope 
who  claimed  complete  independence  of  the  synods  and  the 
civil  authority.  He  wrote  against  the  Nestorian  and  Eu- 
tychian  heresies,  but  several  works  ascribed  to  him  are 
probablv  spurious.  D.  Nov.  19.  496,  and  was  succeeded  by 
Anastas'ius  II. — Gei.ashs  II..  Poi-e  i  Giovanni  ni  Gaeta), 
succeeded  Pascal  II.  in  lllS,  but  was  imprisoned  in  the 
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panic  year;  escaped  and  fled  to  Gaeta.  The  emperor  Henry 
v.  caused  the  aniipope  Gregory  VIII.  to  ho  cnosen  in  his 
sicad.  Gelnsius  d.  at  Cluuy  Jan.  29,  1119,  and  was  suc- 
ceeded hy  Calixtus  II. 

Geratine,  a  somi-.-^olid  substance  of  a  soft,  tremulous 
consistence,  produced  from  certain  animal  membrane:^  {skin, 
fibrous  ti-^sue,  etc.)  by  tlie  action  of  hot  water.  Isinglass, 
calf's-fuut  jelly,  glue,  etc.  arn  chielly  eomposod  of  gelatine. 
In  it3  ordinary  form  it  contains  nuu-h  water,  which  may 
bo  dried  out,  leaving  a  gla:?sy,  brittle  mass,  which  swcIIf, 
but  does  not  distjolve,  in  cold  water.  The  gelatine  from 
cartilage  is  called  chondrino,  and  is  somewhat  different 
from  true  gelatine.  Dry  gelatine  is  ro]>orted  as  consist- 
ing of  JO.n.i  parts  carbon,  0,'J  hyilrogen,  1  1.7  nitrogen,  and 
27.05  oxygen.  iSrlirnr,)  Others  btdieve  that  it  contains  a 
little  sulphur.  It  has  been  long  known  that  it  exists  abun- 
dantly in  bone-soups,  etc.  For  a  long  time  it  was  held  to 
bo  innutritions,  but  at  present  a  considerable  (but  not  liigh) 
nutritive  value  is  conceded  to  it.  Gelatine  is  thrown  down 
from  the  watery  solution  by  alcohol,  by  a  solution  of  cor- 
rosive sublimate,  by  tannic  acid,  and  by  ehl()rino  gas. 
Gelatine  is  extensivel}'  used  in  the  arts — as  /ni/iiyj*  for  beer, 
as  a  dressing  for  silk  ami  otlier  fabrics,  as  a  coating  for 
drageus  and  pills,  as  a  material  for  the  capsules  which  hold 
unpleasant  medicines,  for  preparing  traeing-paper,  as  a 
material  for  delicate  casts,  as  tlie  basis  of  numerous  jellies 
for  the  table;  and  drieil  gelatine  plates  are  employed  in 
photo-lithography  and  the  kindred  arts.  (See  Gluk,  Isin- 
CL  vss,  etc.) 

Gel'tlcrland)  ]>rovinco  of  the  Netherlands,  bounded 
by  the  Zuydcr-Zee.  Prussia,  and  the  provinces  of  Overyssel, 
Utrecht,  and  Brabant.  Area,  1972  square  miles.  Pop. 
432,693.  Along  the  rivers  Khine,  Waal,  and  Yssel  the  soil 
is  a  rich  loam,  carefully  cultivated,  and  largo  crops  of  wheat, 
rye,  buckwheat,  and  tobacco  are  gathered.  Farther  back 
the  ground  becomes  hilly  and  sandy,  covered  with  largo 
forests  of  jiine  and  oak.  Kxcellent  cattle  are  reared;  tho 
horses  are  highly  esteemed,  both  in  Franco  and  tlermany. 
Considerable  brewing  and  distilling  is  carried  on,  besides 
manufactures  of  linen,  paper,  and  leather.  Principal  towns, 
Arnheim,  Xymwegen,  and  Zutphen, 

Gel'dcrn^  town  of  the  Rhine  jirovince,  Prussia,  on  tho 
Niers.  17  miles  S.  \V.  of  AVesel,  and  on  the  railway  from 
Cologne  to  Cloves.  It  has  important  manufactures,  and 
was  the  ancient  capital  of  Upper  Gcldi'rlami,  which  was 
ceded  by  the  Xetherlands  iu  I71-I  to  Prussia.     Pop.  ^096. 

GelC'C  fCi.ArnE),  better  known  as  Ci.Arnn  LonitAiNE, 
where  he  was  b.  (in  the  little  town  of  t-'hamagne)  in  the 
year  KJOO.  His  parents  were  poor,  and  tho  youth,  early  left 
an  orphan,  passed  through  severe  struggles  In  pursuing  tho 
bent  of  his  genius.  His  tirst  studies  were  with  an  elder 
brother,  a  wood-engraver  at  Fribourg.  Thence  he  went  to 
Rome,  thence  to  Naples,  thence  back  again  to  Rome.  He 
travelled  through  Rotnagna  and  liOmliardy,  worked  some 
time  in  Venice,  visited  parts  of  (lerniany.  studied  tho  sce- 
nery of  the  Tyrol,  remained  a  short  time  in  Xantes,  returned 
to  Italy  by  way  of  Lyons  anrl  Marseilles,  and  nnally  made 
his  residence  in  Rome,  where  his  great  works  were  painted 
and  where  he  died,  of  gout,  Nov.  21,  1082.  During  his  life- 
time this  painter's  fame  was  very  high;  his  patrons  were 
people  of  eminence  in  nearly  all  the  great  cities  of  Kuroiie. 
Orders  eanu!  from  Antwerp.  Amsterdam,  and  Madrid.  Alter 
his  4lcath  his  reputation  increased,  and  cvcti  yet  ho  ranks 
with  the  greatest  bindscapc-painlers  of  the  world.  Claude 
was  a  eloseand  patient  student  of  the  principles,  rules,  and 
forms  of  his  art:  he  frefnientetl  the  academy  tr)  make  him- 
self acquainted  with  tile  Ifesf  models,  paid  careful  attention 
to  the  anatomy  of  the  human  framr-.  and  was  interested  in 
arehiteoture,  for  which,  In  his  youth,  ho  had  a  stroui^  pre- 
dilection. Hut  his  passion  was  for  natural  s<'enerv.  In  rep- 
resenting this  he  put  forth  all  his  jiower  of  observation. 
sentiment,  inmgination,  and  teehTiical  skill.  His  studies 
were  made  in  the  open  air  with  the  most  painstaking  accu- 
racy. The  foliage  <M"  tr<'es,  the  shapes  of  mminlains,  tho 
effects  of  light  and  shade  on  natural  objects,  were  delicately 
noted  and  delineated.  The  ifradations  of  light,  the  perspec- 
tive, the  iinprcssion  of  breadth  and  distance,  have  always 
been  admitted  t<)  boaduiirablo  features  in  his  work.  On  these 
he  pridcil  himstdf,  n<)t  on  the  llgures  or  arehileeture.  which 
were  incidental  and  conventional.  The  landscapes  of  Claude 
lire  not  literal  ccq.ies  of  nature,  but  copies  of  nature  suffused 
with  si-nlitnent  and  fi-elini;.  Aeeonlinglo  Sir.ToHhua  Rev- 
nolds,  (!laude  was  of  (Opinion  that  taking  nature  as  he  found 
it  seldom  produced  beauty.  His  iminfinK"  are  therefore,  to 
a  greater  or  less  degree.  **coinposilions."'  Dr.  Liibke  [Hint. 
of  Art,  London  ed..  iS(iH)  writes  of  Claude;  "  In  his  works 
there  is  all  the  splendor,  light,  untroubled  brighlnesff,  and 
harmony  of  the  first  morning  of  creation  in  Panidise."  Tho 
Lxbrr  Viritntin,  as  it  is  enlled.  is  a  eolleclion  of  drawings 
made  by  Claude  himself  for  the  purpose  td'  iihiitifyin;;  his 


pictures  and  detecting  counterfeits.  There  were  six  vol- 
umes. The  one  at  Chatsworth,  containing  200  drawings. 
was  ensiraved  by  Richard  Karlom  and  j>ul)lishcd  by  Bov- 
dcll.  In  person,  Claude  was  dignitied  and  winning;  his 
disposition  was  amiable  and  peaceful ;  his  moral  character 
without  stain.  The  smallncss  of  liis  fortune  at  his  death 
is  ascribed  to  thi^  muniticence  of  his  charities.  His  works 
commanded  high  jirices.  and  were  numerous.  Smith's  I'nt- 
(il'iffur  rninnnnf^  describes  400  pieces.  They  are  founil  in 
all  the  European  galleries,  but  the  most  celelirated  of  them 
are  in  Kngland.  Their  general  character  is  familiar  through 
engravings.  For  'lissenting  opinions  in  regard  to  Ihe  merits 
of  Claude  one  should  consult  the  lHHrourttia  of  Sir  .Joshua 
Reynolds  and  Ruskin's  M»ffirn  Pnhttcrs.  Sir  Joshua  was 
of  opinion  that  before  there  was  another  Claude  there  would 
bo  another  Raphael.  Kuskin  declares  that  *'  Claude's  capa- 
cities were  of  tho  most  limited  kind,"  and  that  "  his  work 
resembled  nothing  that  ever  existed  in  the  world." 

O.   B.  FuOTHINnHAH. 

Gell  (Sir  William),  b.  at  Hopton,  Derbyshire.  England, 
1777;  graduated  I79S  at  Kmanuel  College,  Cambridge,  and 
took  a  fellowship:  was  knighted  1803:  passed  M.  A.  ISO!  ; 
became  chamberlain  to  the  princess  of  Wales  LSI  1 :  resided 
mostly  in  Italy,  and  d.  at  Xaples  Feb.  4.  lH;Ui.  Author  of 
a  number  of  works,  mostly  illustrating  the  topography  of 
ancient  Greece  and  Italy,  published  in  a  costly  style  which 
deprived  them  of  extended  use. 
Genius.     See  Arms  Gkllttis. 

Ge'lon  [Gr.  reAajt-],  tyrant  of  Syracuse,  was  of  an  ancient 
family  of  Uela,  and  w:is  chief  comnmnder  of  the  horse  to 
Hippocrates,  tyrant  of  his  native  town,  of  which  place  he 
made  himself  master  in  491  b.  c,  and  became  tyrant  of 
Syracuse  in  4Sj.  {Mulh:r.)  Having  depopulated  Camarina, 
Eub(i?a,  and  the  Sicilian  Megara,  he  enriched  Syracuse  wirh 
their  spoils,  and  increased  his  population  by  enforced  colo- 
nization and  the  enslavement  u{'  captives;  destroyed  tho 
army  of  Carthage  in  the  great  battle  of  Himera  (480  b.  c). 
1).  47S  n.  r.  (Jelon  was  an  exceedingly  popular  ruler,  his 
good  fortune  and  lavish  exjicnditures  of  money  probably 
serving  to  conceal  his  faults  from  popular  scrutiny.  Thouj;h 
exceedingly  ignorant  and  seltishly  ambitioiLs,  his  name  be- 
came proverbial  for  goodness  and  wisdom. 

Gclse'milim  [from  fjrhrmiiif,  an  Italian  name  for  the 
jasmine],  a  genus  of  plants  of  the  order  Loganiaceio.  Tho 
yellow  jasmine  of  the  Southern  States  is  a  beautiful  ev.er- 
green  climber  (the  Gthrniiinn  sfiiiprrrircnH),  having  lar<;e, 
yellow,  fragrant  flowers,  appearing  in  early  spring.  The 
wlnde  plant  is  poisonous,  but  is  a  valuable  medicine.  In  a 
proper  dose  it  has  excellent  sedative  effects,  but  should  be 
given  with  caution.  An  overdose  causes  great  prostration 
and  calls  for  stimulants. 

Gem  [Lat._f/r»(»(((],  in  art  and  archa?ology,a  small  stone, 
generally  precious  as  to  material,  cut  in  ornamental  de- 
signs or  with  inscriptions.  While  on  one  side,  gems  arc  in 
close  relation  to  the  jeweller's  art,  since  it  is  generally  ad- 
mitted that  they  are  meant  to  bo  worn  as  personal  orna- 
ments, they  arc  in  reality,  as  consisting  of  miniature 
sculpture,  more  nearly  allied  to  the  highest  art,  since  there 
are  no  objects  known  which  in  so  small  a  sphere  call  for 
such  elegance  cf  taste  and  perfect  skill.  The  two  divisions 
of  the  art  are  the  making  of  intaglios — which,  as  the  name 
in  Italian  denotes,  arc  vut  in  like  a  seal — and  cdinnm,  a 
word  of  doubtful  origin,  but  which  ])robabIy  comes  from  a 
Greek  term  signifying  "  ground."  Cameos  are  simply  bas- 
reliefs,  and  the  term  minute  sculpture  is  so  naturally  ap- 
plicable to  them  that  since  the  days  of  Greek  art  it  has 
been  usual  to  eo]>y  celebrated  statues  in  this  manner;  and 
there  can  bo  Httlc  doubt  that  wo  have  at  present  in  this 
form  the  types  of  the  most  celebrated  inmges  of  antiquity. 
Intaglios,  the  earliest  gems,  tirst  appear  as  the  Rcuni/xi 
(HCftrnhii  i)  or  beetle-shaped  signets  worn  in  rings  by  tho 
Egyptians  from  a  very  early  period,  though  those  on  hard 
stfuio  aro  of  course  rare,  owing  to  their  greater  cost,  es- 
pecially from  the  earlier  dynasties.  On  the  flat  side  was 
engraved  the  name  of  the  king  or  of  the  wearer,  and  tho 
other  was  shaped  like  a  beetle.  Many  of  llieso  were  ex- 
quisitely cut.  This  form  of  gem  was  of  course  oval,  and 
])ierced  from  end  to  end  \\ith  a  hole,  through  which  there 
j)assed  a  strong  wire.  wlii<-li  kept  the  stone  in  place  in  a 
ring.  When  worn,  the  llal  or  seal  side  rested  against  tho 
finder,  but  when  use<l  as  a  .seal  it  was  turned.  The  Greeks, 
though  the  latest  in  tho  liehl  of  gcm-cuttiug,  speedily  ex- 
celled all  their  predecessors,  for  Ilicre  were  in  this  art  l\w 
works  of  real  exeelleru-e  ln»t"ure  they  attetnptcil  it.  Tho 
finger-ring,  as  is  shown  by  the  story  of  Prometheus,  and 
its  name  iinf,tulitni,  was  n  purely  Greek  invention.  These 
were  popular  in  Greece  IIIIO  years  n.  c,  and  about  this  time 
Herodotus  mentions  Ihe  fami>us  emerntd  of  Ptdynates  (  /.i/>. 
37,  c.  2j  and  the  fame  of  its  engraver,  Theodorus  of  Sann't^. 
th'tuiili  he  lubU  llml   in  his  time  it  h'ld   a  low  ruuk  among 
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the  jewels  with  which  it  was  placed.     Samos  was  the  focus 
of  the  glyptical  art  of  Greece,  and  there  it  was  that  Mne- 
sarchus.    the    father    of   Pythagoras    ( B.  c.  570),  "sought 
rather  for  fame  than  for  riches  by  engraving  gems  in  the 
most    slvilful    manner."     Contemporary  with    the    Greeks, 
the  Etruscans  attained  great  excellence  in  gem-engraving, 
manifesting    profound    knowledge    of  anatomy   and    high 
finish,  but  coupled  with  harsh  realism,  while  the  Greeks 
aimed  at  ideal  beauty.     On  these  early  gems  of  Etruscan 
or  Greek  origin  can  be  read,  as  in  a  book,  the  forms  of 
their  religion  and  the  subjects  of  po|)Ular  interest  in  poli- 
tics, song,  or  fable,  for  centuries.     The  art  finally  attained 
its  highest  perfection  in  Sicily  and  Magna  Graecia.    JSlian 
observes  that  in  Cyrene  there  was  "  a  wonderful  multitude 
of  skilled  gem-engravers,  and  that  the  poorest  ukm  there 
wore  rings  worth  ten  min»."     Among  the  Romans  gem- 
engraving  flourished,  and  under  Augustus  it  reached  its 
very  highest  point.     Cabinets  of  gems  became  numerous, 
and  most  gentlemen  prided  themselves  on  possessing  camei 
and   intagli   of  value.      The   colleclions  of    Scaurus  and 
Marcellus  were  doubtless  of   great  extent,  and  Caisar  is 
said  to  have  sent  six  such  cabinets  to  the  temple  of  Venus. 
Among  the  most   celebrated  intagli  are  the  Ariadne,  the 
Uemetrius  Poliorcetes  of  the  Pulszky  cabinet,  and  the  por- 
trait of  Demetrius  Soter,  once  the  property  of  Horace  Wal- 
piile.      The  latest  intaglio  in  ancient  style  was  the  signet 
of  Lothair*  (A.  D.  823).     The  finest  sapphire  ever  cut  is  an 
intaglio  of  the   Devonshire    collection   bearing  a  head  of 
Augustus.     Among  the  finest  gems  accessible  to  the  public 
are,  in  the  British  .Museum,  the  Cupid  and  Goose  (aqua- 
marine  intaglio),  the    Julius    Caesar   of    Dioscurides,   the 
Livia   by   Epilynchanus,  cutter   of    the   famous    head  of 
Germanicus  in  the  Paris  cabinet,  the  Perseus,  Bacchus  on 
red  jasper,  the  wonderful   Dying  Amazon,  the  Cupid  and 
Psyche  (red  sard),  and  the  Laughing  Faun  by  Ammanius. 
(.See  C.  W.  Ki-SG.AnHque  Gems  niirf  IHiiga  (2  vols.,  London, 
1S72);   Mll.l.lN,  Iiilrodttction    tl  I'Etudc   (lea  rierrea  gravies 
(Paris,  ITtlli);  Koni.En,  O'lathiiitlenc  Steine  (St.  Petersburg, 
1851).)     (See  Pbeciocs  Stos'es.)      Cihrles  G.  Lelasd. 
Gcmara.   SeeTALMin,  by  Rev.  Samuel  Adler,  Ph.D. 
Gembloux,  or  Gemblours,  town  of  Belgium,  prov- 
ince of  Namur,  has   about  3000    inhabitants,  and  is  cele- 
brated as  the  scene  of  the  great  victory  of  Don  John  of 
Austria  over  the  United  Ketherlanders  in  1578.     The  Ben- 
edictine abbey  founded  here  in  V22.  and  now  the  seat  of  an 
agrieultur.al  academy,  was  in  the  twelfth  and  thirteenth  cen- 
turies famous  for  its  riches  and  for  the  learning  of  its  monks. 

Gemelli  (Lonnvico),  b.  Jan.  18,  1757,  at  Olivadi.  Cala- 
bria: entered  the  Capuchin  order  in  1772:  was  appointed 
professor  at  Castelmarc  in  1784.  and  d.  at  Nicastro  Jan.  5, 
1835.  He  wrote  E/cmeitfj  dt  Ston'a  Jiloanjica  (1793)  and 
Sn>j;ji  dl  Fitoaojia  mnrale  (1801). 

Gem'illi  (the  "Twins"),  a  sign  of  the  zodiac,  into 
■which  the  sun  enters  about  May  21.  and  from  which  it 
passes  June  21.  Also,  a  constellation  of  the  zodiac,  now 
corresponding  to  the  sign  Cancer.  Castor  and  Pollux  are 
the  two  principal  stars — the  former  a  fine  double  one,  the 
latter  quadruple. 

Gemis'tiis  (Georgii^s),  or  Georgius  Pletho,  h.  at 
Constantinople  about  1390,  held  office  under  Manuel  Pal- 
teologus  in  U26  :  in  1438  was  a  delegate  to  the  Council  of 
Florence;  was  tutor  to  Bessarion  and  the  associate  of  Cos- 
imo  de'  Medici ;  w!is  in  1441  engaged  in  the  imperial  service 
in  the  Peloponnesus,  and  is  said  to  have  lived  one  hundred 
years.  He  is  chiefly  remembered  as  a  leader  of  the  Res- 
toration of  learning;  was  the  author  of  a  great  number  of 
treatises  on  history,  philosophy,  geography,  etc.,  many  of 
which  have  never  been  printed,  and  was  the  prime  mover 
in  the  revival  of  the  Platonic  philosophy  in  Italy. 

Geino'na,  It.alian  town  of  consider.able  transit  com- 
merce, in  the  province  of  Udine.  It  has  a  fine  cathedral 
and  several  other  churches,  containing  interesting  pictures 
by  Pordcnone,  Cima  da  Conegliano,  etc.  The  granite  font 
in  the  Duomo  is  said  to  be  a  work  of  the  eighth  century. 
Many  Roman  antiquities  are  found  here.  It  has  an  active 
and  industrious  jiopulation  of  .about  7000. 

Gems'bok  [  Dutch,  ,7emsAoA-;  Ger.  (Jcinsc,  a  ••chamois." 
and  buk.  a  "buek"].  tlie  Oryx  r/iizella,  the  kooknm  of  the 
natives,  a  fine  large  antelope  of  South  .Africa,  found  in 
small  groups  upon  the  open  plains.  It  is  often  five  feet 
long,  and  has  straight  horns  two  and  a  half  feet  long.  It 
is  courageous,  and  will  successfully  defend  itself  against 
the  lion.  It  is  hunted  on  horseback,  and  proves  itself  a 
swift  and  strong  runner.  It  is  asserted  that  it  never  drinks 
water,  which  is  obtained  in  the  succulent  plants  upon 
which  it  feeds. 

Gems'horn,  an  organ-stop  htiving  conical  tin  pipes 
of  very  pleasant  though  peculiar  tone. 

Gemtin'der  (Georg),  b.  at  Ingelfingen,  Wurtcmberg, 


Apr.  13,  1816;  learned  his  profession,  violin-making,  in 
Paris,  and  in  1847  removed  to  Boston,  Mass.,  where  he  ac- 
quired much  fame  as  a  musical-instrument  maker.  In  1852 
he  removed  to  New  York.  His  violins  took  the  first  prize 
in  the  World's  Fair  of  1851,  London,  and  a  new  violin 
shown  by  him  at  the  Vienna  Exposition  of  1873  was  pro- 
nounced an  ancient  Italian  instrument  of  the  best  type.  He 
makes  use  of  the  natural  unprepared  wood,  believing  that 
instruments  made  of  artificially  cured  wood  are  sure  to  lose 
their  value  speedily. 

Gen'der  [from  the  same  root  with  yiyvoit-ai,  genus,  etc.]» 
in  grammar,  must  not  be  confounded  with  sex  in  nature, 
though  of  course  it  was  the  observation  of  the  latter  which 
produced  the  former.  The  phenomenon  of  gender  presents 
some  of  the  hardest  and  most  obscure  problems  which  the 
science  of  language  has  to  grapple  with.  Several  languages 
— as,  for  instance,  the  Chinese,  and,  of  the  Turanian  family, 
the  Finnish  and  the  Magyar — have  no  gender  at  .all,  and 
never  have  had.  Others  have  had  grammatical  gender,  but 
have  lost  it :  as,  for  instance,  the  Persian,  the  Lettish,  and  the 
English.  Some  languages  have  only  two  genders,  masculine 
and  feminine ;  as,  for  instance,  the  Semitic  and  the  Romanic. 
Others  have  three,  masculine,  feminine,  and  neuter :  as,  for 
instance,  Greek.  Latin,  and  German.  Al.^o  the  inflections  or 
suffixes  with  which  gender  is  expressed,  and  the  influence 
which  the  gender  of  a  noun  may  h:ive  on  its  attributes,  pre- 
sent very  intricate  problems,  and  the  question  why  a  certain 
noun  is  masculine  or  feminine  or  neuter  may  bring  the  most 
learned  grammarian  to  despair,  while  the  most  ignorant 
and  unreflecting  man  never  makes  a  mistake  when  he  is 
born  and  bred  to  the  language.  There  seem  on  this  point 
to  be  particular  laws  hidden — laws  of  the  imagination, 
which  escape  discovery  because  they  arc  not  actually  at 
work  at  ]tresent. 

Geneal'ogy  [Gr. yeiti.  " race." and  ^oyos, " discourse "], 
the  science  of  descents.  Genealogy,  as  a  record  of  fami- 
lies, holds  an  intermediate  place  between  biography,  which 
treats  of  persons,  and  history,  of  which  the  subject  is  the 
rise  and  progress  of  the  nation.  The  rules  and  principles 
of  the  three  are  not  dissimilar,  iilthough  the  purpose  of  the 
first  is  a  little  dift"crent  from  the  design  of  the  other  two. 
In  England,  as  in  most  countries  in  which  the  feudal  sys- 
tem has  prevailed,  the  laws  of  the  descent  of  families  aro 
intimately  connected  with  those  of  the  descent  and  tenure 
of  lands."  Where  estates  pass  to  a  single  heir,  it  is  essen- 
tial that  the  derivation  of  that  heir  from  the  blood  of  the 
first  lord  should  be  clearly  proved  :  and  as  the  lines  of  de- 
scent may  become  successively  extinguished,  the  order  in 
which  collaterals  succeed  must  be  definitely  settled.  The 
latter  is  the  work  of  the  lawyer,  and  its  principles  are  well 
stated  in  Blackstonc's  Commeniariea.  The  former  is  the 
office  of  the  genealogist,  whose  duty  it  is  to  trace  out  and 
record  the  history  and  growth  of  families  and  the  relation- 
ship of  the  several  branches  to  one  another.  Formerly, 
this  was  made  the  duty  of  the  heralds,  who  in  their  periodi- 
cal progresses  through  England  inquired  into  the  condition 
of  all  faiTiilies  which  were  entitled  to  bear  arms,  and  re- 
corded their  pedigrees  in  the  Herald's  College.  The  "  visi- 
tations," as  the  records  of  their  labors  are  briefly  called, 
are  among  the  most  important  collections  in  the  College  of 
Arms  in  London.  The  visitations  were  discontinued  about 
the  middle  of  the  seventeenth  century.  Since  that  time, 
although  oflieial  records  are  still  kept,  they  are  derived  from 
voluntarv  information.  For  many  centuries  great  pains 
have  been  taken  by  the  nobility  and  gentry  to  preserve  the 
records  of  their  descent.  Every  great  house  has  its  muni- 
ment-room, in  which  are  preserved  the  title-deeds  of  the 
estate  and  documents  relating  to  the  history  of  the  family. 
These  precautions  are  necessary  for  the  reason  already 
given — viz.  the  possibility  of  remote  collaterals  being  called 
to  the  succession.  In  America  the  work  of  the  genealogist 
is  a  little  difl'erent.  The  division  of  landed  estates  among 
the  children  or  other  representatives  of  the  last  proprietor 
obviates  the  necessity  of  the  production  of  a  single  heir. 
The  historv  of  land-titles  is  provided  for  by  a  system  of 
public  records,  and  the  functions  of  the  genealogist  aro 
limited  merely  to  the  history  of  families.  This,  however, 
is  a  sufficient  task.  The  immense  field  of  investigation 
that  is  opened  in  tracing  the  ancestors  and  descendants  of 
a  single  person  is  really  astonishing.  In  the  ascending  line 
the  ancestors  double  in  every  generation.  In  other  words, 
in  the  first  degree  there  are"  two  ancestors:  in  the  second, 
four:  and  in  the  fourth,  sixteen  :  and  by  going  back  for 
twenty  generations  it  will  be  found  that  every  man  has 
more  "than  a  million  of  ancestors.  In  the  descending  line 
the  numbers  are  still  larger.  Every  child  of  the  common 
ancestor  may  become  the'founiler  of  a  family,  and  the  re- 
lations of  th'ese  several  families  to  the  main  stock  or  oldest 
line  of  descent  give  rise  to  collaterals,  all  of  whom  should 
be  included  in  a  complete  pedigree.  The  labors  of  Ameri- 
I  can  genealogists  of  late  years  have  been  turned  in  this  direo- 
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tioD.  Undeterred  by  the  greatness  of  the  task,  students 
have  undertaken  to  record,  lor  instance,  all  the  ramifica- 
tions of  larc^e  f'atiiilies,  usually  bei^iiiniiig  with  tjoine  emi- 
grant of  the  seventeenth  century,  and  eoiiseientiously  tra- 
cinj?,  in  the  male  or  female  line,  or  sometimes  in  both,  the 
hiHt^iry  of  his  deseendatils. 

The  results  of  genealo<;ical  investigations  are  usually 
embodied  either  in  pedigrees  or  family  histories.  The 
former  are  sometimes  arranged  as  a  tree,  in  which  t!ie  com- 
mon ancestor  represents  the  root  or  stock,  and  the  dcKcend- 
auts  are  arranged  in  order  in  the  branches.  Alore  com- 
monly, however,  pedigrees  are  constructed  in  the  form  of 
tables,  in  which  the  ancestor  and  the  descendants,  with  a 
brief  statement  of  the  time  of  the  birth,  marriage,  and  death 
of  each,  appear  In  successive  rows  of  squares  or  circles, 
properly  counectecl  by  lines,  which  indicate  the  direct  de- 
scent of  every  person.  From  these  methods  of  arranging 
pedigrees  arc  derived  the  common  expressions,  a  family 
tree,  a  stock,  branches,  and  lines  of  descent.  The  advan- 
tage of  a  pedigree  is  that  it  gives  at  a  single  view  all  the 
descendants  of  a  common  ancestor.  The  disadvantages 
are,  that  while  it  necessarily  involves  an  extreme  brevity, 
and  sometimes  even  meagrencss  of  statement,  it  nevertheless 
requires  a  great  <ieal  of  room,  and  may  readily  become  un- 
manageable from  its  size.  Hence,  genealogists  more  com- 
monly aJopt  a  narrative  form,  calleil  a  family  history,  by 
which  means  they  are  able  to  condense  their  records  into  a 
volume  of  moderate  size,  and  at  the  same  time  to  make 
their  statements  at  greater  length.  The  objections  to  this 
plan  are.  that  unless  it  be  managed  with  extreme  care  and 
system,  it  is  sure  to  involve  the  reader  in  utter  confusion 
in  the  course  of  a  very  few  pages,  ami  that  under  any  cir- 
cumstances th<?!  labor  of  consulting  such  a  compilation  is 
very  great.  To  obviate  the  first  of  these  objections  in  a 
measure,  genealogists  have  adopted  several  methods  of  ar- 
ranging the  bratiehea,  and  of  designating  (he  various  lines 
of  descent.  The  simplest  method  appears  to  he  that  of 
giving  to  every  name  its  own  number,  which  is  |)hujed  be- 
fore it  in  Arabic  characters,  and  in  designating  the  relations 
of  every  person  to  his  parents  and  his  brothers  anti  sisters 
by  Roman  numerals.  Some  genealogists,  however,  prefer 
designating  the  successive  generations,  and  not  the  indi- 
viduals, by  niunbers.  There  is  also  a  difTereneo  of  opinion 
as  to  the  oriler  in  which  the  successive  lines  of  descent 
should  follow  one  another,  some  thinking  it  better  to  take 
up  the  sons  of  the  common  ancestor  in  orcler,  finishing  the 
record  of  the  descendants  of  the  first  before  approaching 
the  senond.  and  so  on  through  the  whole;  others  recording 
every  suocessive  generation  in  its  order.  A  ([uestion  has 
also  been  raised,  whether  in  such  a  history  the  descendants 
of  daughters  are  entitled  to  stand  side  by  side  with  those 
of  sons.  In  Kngland  it  is  usual  to  exclude  thcTu,  but  there 
are  special  reasons  for  this  in  the  connection  of  genealogy 
with  the  tenure  of  land.  In  male  ficfs  there  can  be  no 
possibility  of  females  or  their  descendants  being  (railed  to 
the  succession;  and  in  those  cases  in  wliich  lands  devolve 
upon  an  heiress,  they  ileseend  afterwards  <'ither  in  the  line 
of  her  hu-<band,  or,  in  tin-  event  of  her  dying  without  issue, 
to  the  collaterals  of  her  father's  family.  In  America,  how- 
ever, where  the  aim  of  the  genealogist  is  strictly  historical, 
this  reasoning  does  not  apply  ;  and  there  probably  is  no 
good  reason,  beyou'l  the  ine\  itable  inereaso  of  the  la)»or  of 
the  genealogist  and  of  the  bulk  of  his  volume,  why  the 
posterity  of  daughter.H  should  not  be  admitted  into  it.  In 
answer  to  the  Hocoml  objection,  it  may  be  said  that  as  a 
book  of  geography  is  rendered  intelligible  by  means  of 
maps,  8o  it  is  easy  for  the  reader  of  a  family  history  to 
construct  from  it  brief  and  compact  peilJgrees  which  will 
bo  apprehended  at  a  glance. 

(Jencalogy,  as  a  science,  insists  upon  evidence.  No 
genealogist  will  accept  a  mere  family  tradition  or  an  un- 
authonticated  atiitement,  but  he  always  requires  sufheient 
proof.  In  the  great  revival  of  the  study  which  has  taken 
place  in  the  present  eenturylhis  has  been  fnund  alisolutely 
necessary,  an«l  has  become  the  cartiinal  priu.-ipte.  There 
is  so  much  uncertainty  in  family  tradilions  that  it  is  found 
that  statements  accepted  by  families  and  given  in  good 
faith  are  often  not  merely  unfimndeil,  but  contrary  to  ex- 
isting evidence.  Tlie  principal  sources  of  evich-nee  are 
family  records  contemporaneous  with  the  events  which 
they  commemorate,  as.  for  instance,  an  account  written  by 
any  person  of  his  own  ehiblren  ;  public  records,  such  as 
wills,  deeds,  and  mortgages  ;  church  records,  letters,  and 
tombstones,  A  nedign-o  <>r  a  history  of  descents  not  au- 
thenticated by  tlie«e  or  equivalent  evidenee  is  not  to  bo 
trusteil,  anil  will  surely  be  njected  by  every  well  trained 
g?ne:ihigi.-t.  IJ.  H.  TJktts. 

(•en'ornU  in  certain  Human  fallndio  religious  nrders, 
the  highe-'f  nlliiTr  nf  the  order.  The  general  of  the  . Jesuits 
is  ehos'-n  for  life,  and  Imlds  one  of  the  most  influential  jio- 
sitions  ill  th''  Cbun-li.     lie  lives  in  Uonu-.    .Most  .ither  gen- 


erals hold  office  for  three  years,  and  they  usually  reside  at 
Rome.  The  general  of  the  Augustinians  must  be  of  one 
of  the  Calceate  congregations.  The  Franciscans  have  three 
generals — one  each  for  the  Observantines,  the  Capuchins, 
and  the  Tertiaries — besides  procurators-general  for  the  Re- 
formed and  Aleantarine  congregations,  and  a  minister-gen- 
eral for  the  Conventuals.  The  general  of  the  Dominicans 
is  chosen  for  life.  .Since  the  time  of  Simon  Stock  the  Car- 
melites have  had  an  unbroken  line  of  generals.  Other 
orders  have  superior  oQicers  with  special  titles.  Thus,  the 
chief  of  the  Miuinis  is  called  *'  general  corrector,"  the  sujie- 
riors  of  their  houses  being  called  **  correctors."  (See  Uk.s"- 
EUAi.  Okfickk.) 

General  Ansembly.  In  the  Presbyterian  Church  the 
General  Assembly  is  the  highest  of  four  courts,  the  other 
three  being,  in  their  order,  session,  presbytery,  synod. 
{See  pKKSBVTKniAN  Cm.itiii.j  In  America  there  are  at 
present  three  general  assemblies:  (1)  that  of  the  Presby- 
terian Church  North:  (-)  that  of  the  Presbyterian  Church 
South;  (.'!)  that  of  the  Cumberland  Presbyterian  Church. 
The  highest  court  of  the  smaller  I*resbyterian  bodies  is 
the  synod.  A  description  of  the  (Jeneral  Assembly  of 
the  Presbyterian  Church  North  will  serve  substantially 
for  all  others  in  the  V.  S.  This  court  is  constituted  of 
an  equal  number  of  ministers  and  laymen.  Its  meetings 
are  held  annually  in  diflerent  parts  of  the  country,  as 
may  be  agreed  upon.  Its  niemliers  are  styled  vtniiinia- 
jtioiwrSf  and  are  appointed  by  the  presbyteries  in  the 
following  proportion  ;  *'  Kach  jtresbytery  consisting  of 
not  more  than  twenty-four  ministers  shall  send  one  min- 
ister and  one  elder;  and  each  j)resbytery  consisting  of 
more  than  twenty-four  ministers  shall  send  two  minis- 
ters and  two  elders:  and  in  the  like  proportion  for  every 
twenty  four  ministers  in  every  presbytery."  Its  oflicers 
are,  a  moderator,  chosen  annually;  a  stated  elcrk,  who 
is  also  treasurer;  and  a  permanent  clerk.  The  term  of 
the  last  two  oflicers  is  iudelinite.  Temporary  clerks  are 
chosen  each  year  to  assist  the  permanent  clerk  in  making 
a  fair  record  of  the  proceedings,  etc.  The  duty  of  the 
stated  clerk  is  to  keep  the  records  and  to  publish  them, 
together  with  such  statistical  tables  as  the  Assembly  may 
direct.  Each  Assembly  is  "  constituted  "  by  prayer,  and 
"  dissolved  "  at  its  close  by  formal  protrlaniatiou  of  the 
moderator.  In  every  ease  the  constituting  act  is  preceded 
by  a  sermon,  which  is  generally  jireached  hy  tlie  retiring 
moderator.  The  business  of  eaeli  meeting  is  directed  .in 
accordance  with  a  simple  manual  of  general  rules.  The 
pr(j\'ince  of  this  court  is  thus  delined  by  the  constitution 
of  the  Church:  "The  Oenerat  Assembly  shall  receive  and 
issue  all  appeals  and  references  which  may  be  regularly 
brought  before  them  from  the  inferior  judicatories.  They 
shall  revie\v  the  records  of  every  symid.  and  api)rove  or 
censure  them;  they  shall  give  their  advice  and  instruction 
in  all  cases  submitted  to  them  in  conformity  with  the  con- 
stitution of  the  Church;  and  they  shall  constitute  the  bond 
of  union,  jicace,  correspondence,  ami  mutual  confidence 
among  all  our  churches.  To  the  (leneral  Assembly  also 
belongs  the  power  of  de^-iding  in  all  contritvcrsies  respect- 
ing doctrine  and  discipline ;  of  reproving,  warning,  or 
bearing  testiimmy  against  error  in  doctrine  or  immorality 
in  pratdico  in  any  church,  presbytery,  or  synod;  of  erect- 
ing new  synods  when  it  nniy  be  necessary  ;  of  superintend- 
ing the  concerns  of  the  whole  Church;  of  corrcspou'Iing 
with  foreign  churehes  on  such  terms  as  nniy  be  agreed  upon 
by  the  assenilily  and  the  corresponcling  bndy  ;  of  suppress- 
ing schisnmtical  contentions  and  d i s jni t at io us  ;  and,  in 
general,  of  recommending  and  attempting  reformatic»u  of 
manners  and  the  promntitm  of  charily,  truth,  and  holiness 
through  all  the  churches  under  their  care."  To  eflVct  these 
varied  purposes  ciich  Assembly  appoints  a  number  of  stand- 
ing committees,  wliosc  duty  it  is  U>  bring  all  business  befttro 
the  court  in  its  order.  For  eomlucting  the  benevolent  and 
evjingelistie  work  of  the  Church  a  number  of  boards  have 
been  established,  such  as  that  of  foreign  missions,  homo 
missions,  education,  etc.  These  boards  report  to  each  As- 
sembly, and  receive  instrnetions.  During  the  scssiona 
popular  mei-tings  in  the  interest  of  these  boards  are  held. 
The  legislative  work  of  the  Assembly  has.  in  this  country, 
gradimlly  beetime  subordinate.  Cases  of  appeal  are  often 
I  decided  by  "commissions"  appointed  for  lh:it  purpose  on 
I  the  miituiil  consent  of  the  parlies  concerned,  tjiiestions 
of  constitutional  law.  however,  are  always  deeided  l>y  direct 
vote,  and  each  decision  is  regarded  as  defining  the  law. 
The  effect  is  the  same  as  that  of  a  decision  of  the  Supreme 
Court  ot"  the  V.  S.  In  Si-otland  and  Ireland  the  (Jeneral 
.Assembly  is  somewhat  dilTenMit  fmm  the  above  as  to  con- 
stitution aii'l  niclhud,  yoi  in  all  esBeniial  particulars  the 
same.  Z.  .M.  HiMr'iiiu.v. 

<>enernl  Iliisfl,  in  music,  the  equivalent  in  (lemian  for 
!  thorough  lia--*.  or  the  system  of  luinnony,  as  eouimonly 
I  writti-u  and  illu-*iral''d  l)y  figure-  over  or  under  a  bass. 
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GENERAL  CONVENTION,  THE— GENERALIZATION. 


General  Convention,  The,  was  originally  an  asso- 
ciation of  members  of  the  English  (afterwards  Protestant 
Episcopal)  churches  in  several  of  the  U.  S.,  formed  after 
the  Revolution  for  the  purpose  of  promoting  a  closer  union 
among  those  churches.  During  the  period  of  colonial  de- 
pendence the  English  congregations  had  been  under  the 
jurisdiction  of  the  bishop  of  London.  When,  however,  at 
the  close  of  the  war,  his  authority  was  withdrawn,  they 
found  themselves  not  only  without  episcopal  superintend- 
ence, but  without  any  bond  of  union  beyond  that  of  a 
common  faith  and  a  common  liturgy  ;  but  as  every  State, 
before  the  adoption  of  the  present  Constitution,  was  re- 
garded as  an  independent  sovereignty,  and  as  the  churches 
in  every  State  asserted  for  themselves  the  rights  and  powers 
of  national  churches,  there  was  a  real  danger  that  even 
this  slender  bond  of  union  might  speeilily  be  lost.  The 
problems  which  the  members  of  the  "  Church  of  England 
in  .\merica"  were  called  upon  to  solve  were  these  :  First, 
to  secure  an  episcopal  succession  :_  and,  second,  to  arrange 
a  system  by  which  there  might  be,  as  the  celebrated  Dr. 
Chandler  expressed  it,  "a  uniformity,  or  at  least  a  simi- 
larity— qimfis  (irrct  esse  sorornm — through  the  ditferent 
States."  The  first  was  accomplished,  after  some  delay,  by 
the  consecrivtion  of  Dr.  Seabury  in  Scotland,  and  of  other 
bishops  in  England,  for  America.  (See  Episcopal  Church.) 
The  second  was  attained  by  the  establishment  of  adeneral 
Convention.  On  May  II.  1784,  sever.al  clergymen  and  l.^y- 
men,  members  of  a  society  for  the  *' relief  of  widows  and 
children  of  clergymen" — a  society  which  still  e.xists — met  at 
New  Brunswick,  N.  J.,  ostensibly  for  the  purpose  of  ar- 
ranging the  affiiirs  of  that  society,  but  with  the  further 
design  of  consulting  one  another  about  the  interests  of  the 
Church  in  the  several  States.  In  accordance  with  arrange- 
ments maile  at  that  meeting,  clerical  and  lay  deleg-ates 
from  New  York,  New. Jersey,  Pennsylvania,  Maryland,  and 
Delaware  assembled  in  New  York  in  October  of  the  same 
year,  and  after  agreeing  upon  certain  fundamental  ]irin- 
ciples,  resolved  that  a  convention  should  be  held  in  Phila- 
delphia in  17S5.  At  the  convention  of  ]7S5  delegates 
from  the  above-named  States,  as  well  as  from  Virginia  and 
South  Carolina,  were  present.  A  *•  general  ecclesiastical 
constitution"  was  adopted,  founded  upon  the  declaration 
of  principles  of  the  previous  year  :  active  measures  were 
taken  for  the  revision  of  the  Prayer-Book ;  and  the  union 
of  the  churches  in  the  Middle  and  Southern  States  was 
regarded  as  complete.  The  churchmen  of  Connecticut, 
Rhode  Island,  New  Hampshire,  and  .Massachusetts,  how- 
ever, were  not  at  first  disposed  to  accede  to  these  arrange- 
ments. They  doubted  the  propriety  of  giving  seats  and 
votes  to  laymen  in  an  ecclesiastical  assembly,  and  they 
strongly  objected  to  a  provision  by  which  the  bishops  were 
made  amenable  to  their  own  conventions.  The  latter  provis- 
ion was  corrected,  and  the  objection  to  the  former  was  ap- 
parently withdrawn  :  and  in  1789,  Bishop  Seabury  and 
delegates  from  the  Eastern  States  took  their  seats  in  the 
General  Convention.  In  the  same  year  a  constitution  was 
ailopted,  which,  though  it  has  been  amended  from  time  to 
tim?,  yet  in  substance  continues  in  force  to  the  present 
day.  it  provides  that  there  shall  be  a  General  Convention 
oftlie  Protestant  Episcopal  Church  in  every  third  year; 
that  the  convention  shall  consist  of  the  bishops,  who  form 
a  separate  house,  and  of  four  clerical  and  as  many  lay 
deputies,  who  must  be  communicants,  from  every  diocese  ; 
and  that  all  acts  of  the  convention  shall  be  authenticated 
hv  both  houses.  The  General  Convention  has  ])ower  to 
consent  to  the  formation  of  new  dioceses,  to  provide  the 
mode  of  trying  bishops,  and  to  establish  and  revise  a  Book 
of  Common  Prayer.  These  are  all  the  powers  which  are 
given  in  its  constitution.  The  other  articles,  which  treat  of 
the  principles  and  rules  relating  to  the  establishment  of 
new  dioceses,  of  the  qualifications  for  holy  orders,  and  of 
the  consecration  of  bishops  fur  foreign  countries,  really 
confer  no  powers,  and  may  perhaps  be  regarded  as  a  con- 
cordat between  the  churches  in  the  several  States.  In  point 
of  fact,  however,  the  (leneral  Convention  has  never  limited 
itself  to  the  powers  given  by  its  constitution,  hut  has  grad- 
ually developed  into  the  governing  body  of  the  Protestant 
Episcopal  Church  in  the  U.  S.  Its  extra-constitutional 
acts  (if  such  an  expression  may  be  allowed)  appear  to 
extend  to  all  points  of  discipline  and  doctrine.  It  has 
enacted  a  code  of  canons  for  the  government  of  the  Church  ; 
it  has  founded  a  theological  seminary;  it  has  established 
a  system  of  missions,  both  within  the  V.  S.  and  in  foreign 
countries :  it  has  published  a  hymn-hook ;  and  it  has 
lately  passed  a  canon  which  touches  the  doctrine  of  the 
Hi>ly  Sacrament.  It  would,  in  fact,  be  extremely  difficult 
to  designate  with  precision  the  powers  which  the  General 
Convention  possesses  or  assumes.  Some  theologians  are 
inclined  to  linut  its  functions  strictly  to  those  which  are 
specified  in  its  constitution.  The  obvious  objections  to  this 
view  are  that  it  has  not  been  adopted  by  the  General  Con- 


vention itself,  and  that  if  it  be  correct,  most  of  the  acts 
of  that  body  are  unconstitutional  and  without  authority. 
Other  divines  are  disposed  to  regard  it  as  an  ecclesiastical 
parliament,  possessing  powers  as  vague  and  unlimited  as 
those  of  the  Parliament  of  England  ;  but  here  the  question 
arises,  AVhenco  could  such  a  body  derive  such  powers? 
This  question  has  never  been  answered,  and  indeed  appears 
to  be  incapable  of  solution.  The  former  view  seems  to  be 
that  of  Bishop  Seabury,  Dr.  Chandler,  and  other  leading 
theologians  of  the  last  century  :  the  latter  was  adopted  by 
the  late  Dr.  Francis  Vinton  in  his  work  on  the  law  of  the 
Church.  No  attempt  is  made  here  to  reconcile  these  con- 
flicting views,  or  to  commend  either  of  them  to  acceptance. 
They  are  mentioned  as  historical  facts.         B.  R.  Betts. 

Gen'eral  Is'sue.  In  the  common-law  system  of  legal 
pleading  the  general  issue  is  a  summary,  unqualified  denial 
of  the  material  allegations  contained  in  the  i)laintiff's  dec- 
laration. It  is  called  a  general  as  distinguished  from  a 
special  issue,  because  it  brings  at  once  into  controversy 
the  entire  substance  of  the  charges  alleged,  and  not  some 
specific  portion.  The  denial  does  not  consist  of  a  negation 
of  the  complaint  made  in  its  express  language,  but  certain 
particular  formula?  have  been  established  as  appropriate  in 
the  various  instances  in  which  a  plea  of  general  issue  may 
be  introduced,  and  their  use  is  obligatory.  For  example, 
in  actions  for  torts,  where  a  recovery  of  damages  is  sought, 
as  in  trespjiss  or  trover,  the  general  issue  is  nol  (jiiilty  ;  in 
debt  on  simple  contract  it  is  nil  dfbet  ("  he  owes  nothing") ; 
in  actions  for  a  breach  of  covenant  or  upon  an  instrument 
under  seal  it  is  iimi  esl/iicliim  (•'  it  is  not  his  deed  or  cove- 
nant"). A  plea  by  general  issue  affords  an  opportunity  for 
the  introduction  of  a  great  variety  of  testimony  which 
would  serve  to  prove  that  the  defendant  was  subject  to  no 
liability:  if  specific  assertions  only  were  made  in  defence, 
it  would  be  necessary  for  the  proof  to  correspond  with  them, 
and  the  range  of  evidence  could  not,  in  general,  be  as 
extensive  as  under  a  comprehensive  form  of  denial,  (.^ee 
Pleadings.  I     Gi:o.  Chase.     Revised  by  T.  W.  Dwight. 

Generaliza'tion,  a  term  defined  by  Whalely  in  his 
Logic  as  *'  the  act  of  comprehending  under  a  common  name 
several  objects  agreeing  in  some  point  which  we  abstract 
from  each  of  them,  and  which  that  common  name  serves  to 
indicate."  He  illustrates  the  definition  as  follows:  "When 
we  are  contemplating  several  individuals  which  rcsemblo 
each  other  in  some  part  of  their  nature,  we  can — by  attend- 
ing to  that  part  alone,  and  not  to  those  parts  wherein  they 
differ — assign  them  one  common  name,  which  will  express 
or  stand  for  them  merely  as  far  as  they  all  agree:  and 
which,  of  course,  will  be  applicable  to  all  or  any  of  them; 
which  process  is  called  generalization,  and  each  of  these 
names  is  called  a  common  term,  from  its  belonging  to  them 
all  alike  :  or  a  predicable,  because  it  may  be  predicated 
affirmatively  of  them  or  any  of  them."  Sir  William  Ham- 
ilton groups  this  act  and  its  kindred  processes  under-the 
name  of  "  elaborative  faculty,"  which  is  the  faculty  of  per- 
ceiving' relations,  the  discursive  faculty,  faculty  of  com- 
parison, "the  judgment — {loiraia.  as  opposed  to  the  voi^." 
lie  makes  generalization  to  be  "  nothing  but  comparison." 
"  Under  comparison  may  be  comprised  all  the  acts  of  syn- 
thesis and  analysis,  generalization  and  abstraction,  judg- 
ment and  reasoning."  The  several  phases  of  this  process 
he  arranges  in  the  following  order:  1,  Com])Osition  or  syn- 
thesis; 2,  abstraction,  decomposition,  or  analysis;  3,  gene- 
raliz.ation  ;  4.  judgment;  5.  reasoning  or  inference.  "Gene- 
ralization is  dependent  on  abstraction,  but  abstraction  is 
not  dependent  on  generalization."  Kant  holds  th.at  every 
act  of  judging  is  an  act  of  synthetical  unity  performed  by 
means  of  the  "transcendental  unity  of  apperception  :"  i.  c. 
it  is  rendered  possible  by  the  "  I  think"  or  Ego,  or  subject 
in  consciousness,  which  furnishes  the  unity  for  the  multi- 
plicity of  sensation,  and  in  so  doing  generalizes.  General- 
ization is  the  essential  phase  of  the  act  of  reflection  which 
accompanies  all  acts  of  rational  intelligence.  Even  the 
activity  of  sense-perception  is  accompanied,  in  a  conscious 
being,  by  the  dim  perception  of  self  or  Ego,  as  pure  subject 
of  thl  act  of  perceiving.  The  Ego  or  subject  is  always  gen- 
eric and  abstract ;  indeed,  the  highest  genus,  or  ultimatum 
of  abstraction,  free  from  all  empirical  determinations  or 
characteristics,  aud  as  a  factor  of  all  concrete  knowing,  fur- 
nishes to  the  thinking  being  the  means  of  rising  above  the 
multiplicity  of  empirical  details  through  attention  to  this 
abstract  factor  of  perception  ;  which  act  of  attention  is 
called  "second  intention,"  being  attention  to  the  mental 
process,  while  "first  intention  "  is  directed  to  the  object 
of  the  senses — a  distinction  noted  by  Avicenna.  the  great 
commentator  on  Aristotle.  "  When  one  thing  without  dif- 
ference abides."  says  Aristotle  (Post.  Analift..  ii.  W),  "the 
univers.al  arises  in  the  soul.  Primary  things  [generic  enti- 
ties]  become  known  to  us  through  induction  ;"  induction 
being  the  ascent  from  the  particulars  of  sense  to  the  generic 
entity  of  the  pure  Ego.     Self-consciousness  is  the  basis  of 
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all  generaliKation,  being  the  act  of  reflection  or  of  turning 
back  upon  itsel!' — the  thrctid  upon  which  uM  the  fooultics 
of  the  soul  are  strung — meiiiory.  imrt;j;iiifttiun,  oonccptiiin, 
iufen.'uce,  speouiativu  insight.  Thus,  "  si-con*!  intention" 
has  several  ilcgrees,  which  might  he  named  third,  fourth, 
and  fifth  intentions  also,  each  hij!;her  faculty  being  the  re- 
sult of  a  new  act  of  attention  upon  the  lutivity  of  the  next 
lower  faeulty,  (See  Fn  htk  ;  al^d  articles  on  Idkamsm, 
NoMi.vAi.isTs,  Realism,  Schoolmkx,  for  the  ultimate  bear- 
ing of  this  theory.)  William  T.  Haiuus. 

Gen'eral  Lien,  a  ri;;ht  to  retain  chattels  which  one 
has  in  his  possession,  that  they  may  afford  security  not 
merely  for  tlie  satisfaction  of  claims  in  reference  to  the 
specific  articles  themselves,  but  also  for  the  settlement  of 
a  general  balance  of  account.  This  form  of  lien  is  not 
favored  by  the  law,  and  it  exists  therefore  only  in  cases 
where  it  is  created  by  contract  express  or  implied,  by  the 
usage  in  a  particular  busines.^-,  or  by  a  previous  course  of 
dealing  between  the  parties.  Factors  have  by  usage  a 
general  lien  upon  the  goods  of  their  principals  for  advances 
made  and  commissions.  In  like  manner,  an  attorney  has 
a  general  lien  upon  the  papers  and  money  of  his  client  in 
his  bamls.  But  a  general  lien  does  not  apply  in  regard  to 
all  debts  whieh  may  be  due,  but  only  to  those  whieh  have 
been  incurred  in  the  particular  kind  of  business  In  whieh 
the  person  detaining  the  goods  has  from  time  to  time  been 
employed.    (Sec  Likn.) 

Gkohgk  Chasr.     Revised  bv  T.  W.  Pwight. 

Gen'eral  Officer,  The  word  "general"  is  from  the 
Latin  >ffiu-roliif,  meaning  very  much  the  same  thing  as  our 
a.ljective,  tfenenU  (common  to  many,  or  the  greatest  num- 
ber, widely  spread,  etc.).  In  sui^h  a  sense  the  won!  quali- 
fies the  designafit)n  of  an  oftieer  (e.  </.  commissaiy-geiieral, 
quartermaster-general,  etc.),  carrying  with  it  also  the  idea  of 
•*  having  charge"  or  right  of  command,  whether  in  the  civil, 
military,  or  ecclesiastical  hierarchy.  Thus,  the  sujx'rior  of 
"  The  Society  of  Jesus  "  is  styled  "  The  General."  Accord- 
ing to  Bardin  (  Dirt,  de  VAniipe,  etc.),  the  word  cnptttin  (?*.  c. 
headf  chiff)  became  so  common  in  the  Middle  Ages  that 
the  title  *•  captain-general  "  was  appropriated  to  one  who 
eommanded  all  the  rest  (/.  c.  when  numert»us  independent 
bodies  eaeh  with  its  '-/nV/*  a  i-aptnt'it.  were  combinedj.  By 
ellipsis,  the  adjective  has  become  substantive,  and  a  ckn- 
KRAL,  without  qualitieation,  is,  properly  speaking,  one  orrr 
ail — a  "commander"  in  the  highest  sense  of  the  term. 
And  the  grade  of  "general,"  when  it  exists,  should  indi- 
cate an  officer  clotln-c]  with  right  of  supreme  <'ommand. 
But  the  designation  "general  otficer"  is  ap|died  in  aquali- 
ficative  sense  to  any  oflicer  of  higher  rank  than  colonel, 
and  in  Ibis  use  it  properly  distinguishes  those  officers  who 
form  component  parts  of  the  essential  units  (jf  army  or- 
ganizatif>n  (reginientA  and  companies]  from  tliosi^  whose 
sphere  of  command  is  not  thus  limited;  while  various  dis- 
tinctivr*  titles  are  employed  to  give  lustre  to  the  othce  of 
general,  such  as  "captain-genera!,"  "  Hcld-marshal,"  or  (in 
France)  "  marcchal  de  France."  In  England  the  sovereign 
ia  captain  g'-neral.  The  conunaniler-in-chief  (under  the 
sovereign)  is  a  field-marshal,  a  rank  heM  also  by  three  or 
four  others.  There  are  also  numerous  "generals,"  as  well 
as  lieutenant-generals,  major-generals,  etc.:  BuKJAniKU- 
GK^fKiMi,  implii-s.  in  the  English  military  hierarchy,  the 
coiuniand  fd'  a  hriifafle  (i.  f.  two  or  more  regiments  tem- 
porarily ov  permanently  united)  :  majok-ckskual,  in  our 
service  and  in  some  others,  the  command  of  a  ]>ivisinN 
{('.  c.  two  or  more  brigades  temporarily  or  permanently 
united) ;  \Thilc  lieutenant-general,  implying  deputed  power, 
has  had  the  sense  in  Franco  of  "lieutenant  du  roi,"  or 
viceroy,  or  a  general  commanding  in  place  of  his  sovereign  ; 
and  also,  and  more  commonly,  the  general  of  a  division. 
But  the  actual  Htan<ling  oi'  these  two  last-named  gracles  de- 
pends upon  arbitrary  legislation  or  regulation.  The  junc- 
tion of  "major-general"  under  Napoleon  was  that  corre- 
sponding to  our  notions  of  "chief  of  staff" — one  who  is 
the  organ  of  communication  between  the  "general  "and 
his  subordinates.  ("The  military  language  of  France," 
snys  Bantin,  "offers  frequent  examples  of  sueb  dispari- 
ties.") "  (General  de  division  "  is  in  France  the  style  and 
rank  of  a  division  commamlcr,  while  Napoleon  gave  to 
the  i-omruanders  of  his  eorjis  d'arinf<-,  whrn  first  organized, 
the  grade  of  "  lii-utenant-general,"  whieh  bt-fori'  the  creation 
of  "army  corps"  was  sometimes  the  special  designation  of 
a  division  commander  when  the  flin'sion  was  the  largest 
unit  into  which  an  army  was  di^'ided.  Afterwards,  during 
the  eriipiie,  commanders  of  corps  d'arm^^e  were  usually 
"Manehaux  de  Franie," 

In  our  own  history  ainl  service  it  does  not  appear  that  the 
Continental  ('ongrcss  regulated  the  gradesof  geiu-raloffieers, 
but  aeeepted  them  (nmjorand  brigadier  generals*  as  it  found 
them  in  the  several  Stat»'S  (or  colonies,  rather).  Washington 
was  chosen  as  "commander- in-chiof,"  without  other  dusigua- 
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tion.  Under  the  existing  Constitution  a  series  of  legislative 
acts  has  regulated  the  number  of  brigadier  and  major  gener- 
als. That  of  Mar.  2,  17^9,  declares  that  a  "a  commander  of 
the  army  of  the  U.  8.  shall  bo  appointed  and  commissioned  by 
the  style  of  *  general  of  the  armies  of  the  U.  S. ;  "  while  it 
abolished  the  office  and  title  of  lieutenant-general,  created 
ten  months  previously  (May  28,  1798,  when  war  with 
France  was  apprehended)  and  conferred  upon  Washing- 
ton. The  act  of  Mar.  Iff,  1SII2,  provided  for  but  a  single 
general  officer  of  the  grade  of  irf'^arfrcr.  The  war  of  1-S12- 
15  of  course  caused  the  creation  of  numerous  major  and 
brigadier  generals;  the  act  of  Mar.  2,  1S21,  provided  for 
one  major  and  two  brigadier  generals.  In  ISJtJ  (Mexican 
war)  the  President  was  authorized  to  add  one  major-gen- 
eral (Zachary  Taylor,  Gen.  Wiuiield  Pcott  being  then  the 
single  major-general)  and  two  brigadier-generals  to  the 
military  establishment.  Subsequently  (Fel).  15,  iSj.'))  tho 
grade  of  lieutenant-general.  In/  hrtrrt,  was  revived  to  ac- 
knowledge "the  eminent  servieesof  a  major-general  of  the 
army  in  the  late  war  with  j\Ie.\ico"  (?^eott).  It  would  bo 
impractical>lc  to  recapitulate  tho  legislation  during  tho 
oivil  war  liy  which  the  number  of  major  and  brigadier 
generals  on  the  army  list  was  greatly  augmented.  The 
grade  of  lieutenant-general,  never  before  conferred  by  our 
government  upon  any  one  except  Washington  (and  by 
"brevet**  on  iScott),  was  renewed  and  conferred  (Mar.  2, 
1801)  upon  Gen.  Grant.  In  ISOG  the  grade  of  general  was 
created  and  conferred  on  the  (-ame  officer;  that  of  lieuten- 
ant-general, thus  vacated,  on  W.  T.  Sherman.  At  the  pres- 
ent time  there  are,  besides  the  general  and  lieutenant- 
general  (grades  to  expire  with  the  lives  of  the  present 
incumhents.  Gens.  Sherman  and  Sheridan),  three  majiir 
and  si.v  brigadier  generals,  licsides  the  adjutant-general, 
the  chiefs  ot  engineers  and  of  ()rdnance,  the  quartermas- 
ter, commissary,  and  surgeon  generals,  and  the  judge- 
advocatc-general,  who  hold  the  latter  rank. 

J.  G.  Baunard. 
Gen'eral  Rules  of  the  Methodist  Episcopal  Church, 
written  by  Jidin  Wesley,  in  consultation  with  his  brother, 
Cliarhs  Wesley,  in  174;i,  and  jiublished  in  a  small  volume 
entitled  The  Aatiire.  Dusit/n,  ami  Gcuernl  Jiiiles  of  the 
Vnitfd  Societies  in  Lmiditn,  liriHtfil,  Kiuijfttrttud,  tind  jVeio 
C\ii*th-iipun-Ti/nc.  Thenceforward  the  "General  Rules" 
were  the  only  conditions  of  membership  in  the  Wesleyan 
societies;  an<I  when  Wesley  sent  over  I)r.  Coke  to  organize 
■*  the  Methodist  Episcopal  Church  in  the  U.  S.  of  .■\merica," 
they  were  inserted  in  the  Itincipfine  of  the  latter,  nud  re- 
nniin  there  still,  as  the  "  terms  of  membershi])."  In  Ste- 
vens's I/istorif  u/  the  Methodint  Ejiinrup'tl  iVninh  it  is  said 
that  "the  Articles  of  Religion  and  the  (Jeneral  Rules  are 
both  parts  of  tlu^  organic  or  ecuistitntional  law  of  American 
I\Ietbodism,"  but  the  General  Rules  prescribe  the  "only 
condition"  of  membership,  without  allusion  to  the  Articles. 
Conformity  to  the  doctrines  of  the  Church  is  required  by 
its  statute  law  as  a  functional  qualification  for  the  minis- 
try, but  church  members  cannot  be  excluded  tor  personal 
opinions  while  their  lives  conform  to  the  practical  disci- 
|)line  of  the  Church,  and  they  can  be  tried  and  expelled  for 
sowing  dissensions  in  the  societies,  by  inveighing  against 
their  doctrines  or  discipline;  that  is,  in  other  words,  not 
for  their  opinions,  but  for  their  moral  conduct  respeeting 
their  opinions.  These  Rules  form  a  remarkably  liberal 
platform  of  church  communion.  The  same  author  remarks, 
in  Till  Hlnt»ry  of  Mtt/indimn,  that  it  comprises  not  one 
dogiiiatie  statement,  and  hardly  what  would  be  called  an 
eeelesiastical  requisition.  It  consists  almost  entirely  of 
praetical  requirements.  At  a  later  date  Wesley  exelaims 
in  h\n  Journal,  "Oh  that  wo  may  never  make  anything 
more  or  less  the  term  of  union  with  us  but  the  having  the 
mind  that  was  in  Christ,  and  the  walking  as  He  walkeil  I" 

Aiii:i.  Stkvkss. 

Gon'rra!  Ship,  a  ship  offered  by  her  master  or  owners 
to  the  patronage  of  the  general  |)ublio  for  the  carriage  of 
goods  upon  a  partivnlar  voyage.  The  offer  is  usually  inado 
by  ailvertisement.  stating  the  proposed  voyage,  the  lime 
of  sailing,  the  names  of  the  ship  and  master,  and  the  cha- 
racter of  the  articles  which  will  \>v  received  to  firm  tho 
cargo.  If  the  gonds  brruigbt  for  transportation  by  any 
person  are  of  the  kind  described,  the  shipmaster  is  under 
the  same  obligation  to  receive  them  ns  are  other  common 
oariiers.  If  there  is  any  material  violation  of  tho  terms  of 
the  advertisement,  in  consequence  of  which  a  shipper  ia 
injured,  the  owner  o(  the  vessel  is  obliged  to  make  com- 
pensation for  the  loss.     (See  SilllM'iNU.)  ' 

Gkokck  Chask.     Ukviskii  nv  T.  W.  I>wronT. 

Genor'aPs  l*«rand,  one  of  the  sou-islands  of  Mcin- 
tosh CO..  *Ja.     Pt'p.  I'.'. 

(■en('ra''ti4>ii  [I. at.  firnrrntin]  will  ho  more  properly 
eonfideri'd  under  tin'  nrliele  lU:i'Honr«iiON  (which  see), 
by  FitoF.  T.  Gii.L,  M.  D.,  Pii.  D.,  M.  N.  A.  S. 
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GENERATION,  SPONTANEOUS. 


Genera'tion,  Sponta'neous,  the  supposed  (or  real) 
oriiMuatiou  of  living  organisms  without  parent  organisms 
to  produce  them,  out  of  inorganic,  or  at  least  non-living, 
mailer,  and  under  the  inHiicncc  of  forces  purely  physical. 
The  fact  th.at  the  minuter  forms  of  organic  life,  both  ani- 
mal and  vegetable,  conslantly  make  their  appearance 
wherever  conditions  exist  favorable  to  their  preservation, 
notwithstanding  the  absence  of  all  evidence  of  pre-existing 
germs  from  which  they  may  have  sprung,  has  given  rise 
?o  two  opposing  theories  in  regard  to  this  matter — viz. 
first,  that,  such  germs  do  exist;  that  they  pervade  the  at- 
mosphere in  countless  numbers  and  in  nearly  all  places ; 
that  they  possess  an  almost  indestructible  tenacity  of  life, 
anil  are  "developed  into  active  growth  wherever  they  find  a 
suitable  nidus;  and  secondly,  that  no  such  organic  ante- 
cedents are  necessary  at  all :  that  these  microscopic  forms 
of  life  are  constantly  coming  into  existence  t/c  imro  under 
the  operation  of  the  ordinary  powers  of  nature,  and  there- 
fore that  they  originate  by  a  generation  which  is  truly 
spontaneous.  It  is  to  be  observed  that  the  advocates  of 
this  latter  theory  do  not  necessarily  reject  the  former. 
They  admit  its  possible  truth,  but  they  deny  that  it  em- 
br.aces  all  the  truth,  or  even  the  essential  truth  :  for  the 
gorm-theorv  can  only  account  for  the  propagation  of  life 
after  life  has  originated,  whereas  the  theory  of  spontaneous 
generation  accounts  for  the  origin  of  life  itself.  No  sub- 
iect  in  the  history  of  science  has  been  more  sharply  debated 
than  this:  and  iio  subject  has  ever  been  experimentally 
investigated  with  greater  zeal,  with  more  earnest  solicitude 
to  reach  the  truth,  or  with  results  more  singularly  or  per- 
sistently discordant. 

The  notion  of  spontaneous  generation  is  not,  by  any 
moans,  of  modern  origin.  It  has  been  entertained  by  nat- 
uralists in  every  age  since  the  dawn  of  scientific  history. 
Bat  the  e.arlier  natur.alists — Aristotle  and  Lucretius,  for 
instance — conceived  that  organisms  of  a  high  order  of 
complexity,  such  as  insects  or  fishes  or  reptiles,  might  be 
directly  produced  out  of  the  moist  earth  softened  by  show- 
ers, or  out  of  the  slime  and  mud  of  rivers;  whereas  those 
of  our  time  have  long  since  abandoned  any  such  extrava- 
gant notions,  and  confine  themselves  to  the  assertion  that 
life  in  its  spontaneous  origin  is  manifested  only  under  the 
simplest  forms. 

The  latest  example  of  an  hypothesis  resemtiling  the  an- 
cient is  found  in  the  argument  presented  in  a  work  entitled 
Vetltr/es  of  Creation,  which  appeared  about  thirty  years 
ago,  in  which  the  experiments  of  Mr.  Andrew  Crosse  upon 
electric  currents  of  low  intensity  directed  for  a  long  time 
through  a  solution  of  inorganic  salt  were  supposed  to  have 
produced  an  insect  of  the  Acarua  family,  such  an  insect 
having  .actually  made  its  appearance  during  the  course  of 
the  experiment.  But  this  result  h.as  long  sincj  been  recog- 
nized to  have  been  merely  accidental,  and  probably  owing 
to  the  presence  of  ova  of  the  insect  introduced  iu  some  un- 
explained way  into  the  apparatus.  The  modern  advocates 
of  the  theory  of  spontaneous  generation  hold,  however — or 
at  least  most  of  them  hold — only  to  the  certainty  of  the 
spontaneous  appearance  of  organisms  of  a  very  low  type, 
called  bacteria,  vibriones,  and  monads — organisms  familiar 
to  the  raicroscopist,  and  which  are  sure  to  make  their  ap- 
pearance in  every  putrefying  organic  infusion. 

Less  than  three  centuries  ago  the  belief  here  spoken  of, 
that  living  things  may  originate  without  eggs  or  germs  or 
living  parents  from  which  to  proceed,  may  be  said  to  have 
been'universal  in  Europe.  Of  the  truth  of  this  belief  there 
was  supposed  to  be  visible  evidence  in  the  invariable  occur- 
rence of  maggots  in  putrefying  flesh.  Curiously  enough, 
scriptural  authority  was  cited  in  proof  of  this  view,  and 
the  Old  Testament  story  of  the  bees  found  by  Samson  in 
the  carcass  of  the  dead  lion  was  presumed  to  confirm  it. 
The  doctrine  was  therefore  held  as  matter  of  faith,  and 
those  who  first  assailed  it  were  naturally  accused  of  im- 
piety and  irreverence.  Prominent,  and  perhaps  first 
among  these,  was  Francis  Redi,  an  Italian  philosopher, 
scholar,  and  poet  (b.  in  1620).  He  presented  a  conclusive 
disproof  of  the  spontaneous  generation  of  maggots  in 
putrefying  flesh,  by  simply  enclosing,  in  open-mouthed 
jars  covered  with  gauze,  pieces  of  flesh  still  sound,  and 
leaving  them  in  the  sun  to  putrefy.  Putrefaction  occurred 
as  before,  but  no  maggots  made  their  appearance.  The 
maggots,  nevertheless,  did  appear  on  the  gauze,  and  a  little 
observation  made  their  origin  manifest.  The  flics,  of  which 
they  are  the  progeny  in  the  larva  state,  being  attracted  by 
the  odor  of  tlje  flesh,  but  unable  to  reach  it,  laid  their  eggs 
upon  the  covering  of  the  jar,  and  out  of  these  the  larva; 
were  presently  developed.  Having  demonstrated  the  falsity 
of  the  popular  belief  on  this  subject  in  a  case  so  conspic- 
uous, Redi  naturally  generalized  his  conclusion,  and  took 
the  ground  that  no  living  thing  comes  into  existence  with- 
out deriving  its  life  from  something  previously  living.  He 
did  not  say,  as  it  has  been  said  later,  ■'Omne  vivtim  ex  ovo," 


but  "Omne  vivum  ex  vivo."     He  still  believed  that  out  of  a 
living  plant  may  arise  a  living  animal,  as  the  insect  within 
the  gall  of  the  oak,  or  the  worm  within  the  fruit  which 
presents  no  external  puncture.     His  doctrine  was  therefore 
that  which  Huxley  has  named  hio'jenesis.  in  contradistinc- 
tion to  spontaneous  generation,  called  by  him  abio^/eiieit», 
and  by  Bastian  archerjeuesis.     But  archegenesis  had  been 
put  aside  only  to  return  again  under  a  new  form.     Among 
the  earliest  revelations  of  the  microscope  was  the  remark- 
able fact  that  whenever  a  dead  organic  substance  is  infused 
in  water,  myriads  of  minute  creatures  presently  make  their 
appear.ance  in  the  infusion,  all  possessing  most  extraordi- 
nary, and  many  of  them  very  varied,  powers  of  rej)rudue- 
tion.     They  multiply  by  means  of  ova,  by  means  of  buds 
or  gemmation,  and  by  means  of  self-division  or  fissuration. 
All  this  was  strongly  favorable  to  the  doctrine  of  biogenesis. 
Where  so  many  means  of  reproduction  existed,  every  ono 
of  them  so  efl'ectual  and  sufficient,  to  provide  that  the  same 
forms  of  life  should  be  produced  without  any  organic  ante- 
cedents seemed  "  wasteful  and  ridiculous  excess."     This 
view,   however,  met   here   and  there  with    a   dissentient. 
About  a   century   and   a   quarter   ago,  John    Turberville 
Needham,  an  English  naturalist,  resorted  to  an  experiment 
which,  with   various  modifications,  has  been  since  many 
hundreds,  and  possibly  many  thousands,  of  times  repeated, 
with  the  view  thoroughly  to  test  the  question  whether,  in 
its  application  to  infusorial  life,  the  doctrine  of  biogenesis 
is  universally  true.     He  prepared  an  infusion,  thoroughly 
boiled  it  in  a  flask,  corked  it  tight,  sealed  the  cork  with 
mastic,  and  covered  the  whole  with  hot  ashes,  designing  to 
destroy  by  heat  any  germs  which  might  be  in  the  infusion, 
in  the  substance  infused,  or  in  the  air  above  the  liquid  in 
the  flask.     .After  some  days  or  weeks  he  found  that,  not- 
withstanding all  these  precautions,  living  organisms  did 
make  their  appearance  in  the  flask,  precisely  such  as  in 
freely  exposed  infusions  habitually  appeared  earlier.     This 
experiment  was  immediately  repeated  by  Spallanzani,  an 
Italian  ecclesiastic  and  naturalist ;  but  Spallanzani,  instead 
of  corking  his  flasks  and  cementing  his  corks,  scaled  the 
vessels  by  fusing  the   glass,  and  having  thus  completely 
cut  off'  communication  with  the  outward  air,  kept  them  at 
the  boiling  temperature  for  three-quarters  of  an  hour.    No 
life  appeared  in  the  infusions  of  .Spallauzani.  an<l  the  doc- 
trine of  biogenesis  was  again  apparently  triumphant. 

The  question  was,  however,  not  yet  universally  admitted 
to  be  settled.  Dissentients  made  themselves  heard  from 
time  to  time:  among  them  Gleichen,  Otho  MiiUer,  and 
Treviranus.  the  latter  of  wham  pointed  out  the  significant 
fact  that  while  the  species  of  infusorial  animals  found  in 
infusions  of  the  same  kind  were  constantly  the  same,  those 
which  appeared  in  difl'erent  infusions  were  not  so.  Early 
in  the  present  century  the  celebrated  naturalist  Lamarck 
ranged  himself  on  the  side  of  spontaneous  generation. 
Oken  took  the  same  view,  and  subsequently  Bory  St. 
Vincent,  J.  Miiller.  Dujardin,  Burdach,  and  Pineau,  while 
on  the  opposite  side  appeared,  among  others,  Schwann. 
Schultze,  and  Ehrenberg.  The  experiments  of  Schultze 
and  Schwann  were  reni.arkable.  They  were  undertaken 
for  the  purpose  of  testing  the  accuracy  of  those  of  Spal- 
lauzani. Since  those  experiments  had  been  made,  the  im- 
portance of  air — or  of  oxygen,  one  of  its  constituents — to 
the  maintenance  of  animal  life  had  been  discovered,  and 
doubts  had  arisen  whether  in  those  experiments  the  air  had 
not  been  rendered  unfit  for  the  support  of  life  by  the  opera- 
tions to  which  it  had  been  subjected.  In  repeating  the  ex- 
periments. Schultze  admitted  to  the  flasks,  after  boiling  the 
infusions,  only  such  air  as  had  been  passed  through  con- 
centr.ated  sulphuric  acid,  and  Schwann  only  such  as  had 
been  conducted  through  red-hot  tubes.  No  animalcules 
made  their  appearance  ;  and  these  results,  reached  as  long 
ago  as  1836  and  18.37,  were  regarded  by  the  great  body  of 
naturalists  as  finally  settling  the  question. 

The  controversy,  however,  after  resting  for  twenty  years, 
was  revived  and  prosecuted  with  even  more  animation  than 
before,  by  Mr.  Pouehet,  in  the  first  instance,  on  the  side  of 
spont.aneous  generation,  and  Mr.  Pasteur  on  that  of  bio- 
genesis, but  more  recently  by  many  naturalists  of  distinc- 
tion, among  whom  may  be  named  Dr.  Jefl'ries  Wyinan  of 
our  own  country,  whose  experimental  researches  tend  rather 
to  the  support  of  the  archegenetic  theory,  and  Prof.  Hux- 
ley of  London,  whose  opinion,  given  on  a  survey  of  the 
whole  historv  of  the  controversy,  and  expressed  before  the 
British  Association  in  1870,  is  very  decidedly  the  other 
way.  While  the  controversy  was  between  Mr.  Pasteur  and 
Mr.  Pouehet,  there  can  be  no  doubt  that,  in  the  judgment 
of  the  world,  the  former  had  by  far  the  best  of  the  argu- 
ment. His  experiments,  which  were  substantially  rej)e- 
titions  of  those  of  Needhara  and  Spallanzani,  but  which 
were  variously  modified,  so  as  to  render  his  demonstrations 
in  every  possible  way  cumulative,  seemed  to  have  disposed 
of  the  doctrine  of  spontaneous  generation  eflcctually  and 
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for  ever.  Iq  multitudes  of  instances  infusions  hermetically 
sealed  while  boiling  remained  fur  indefinite  periods  of  timo 
free  from  all  traces  of  organic  life,  while  portions  of  the 
samo  infusions  exposed  side  by  side  with  these,  but  open 
to  the  air,  were  speedily  swarming  with  animalcules.  Ho 
found  that  even  an  unsealed  flask,  of  which  the  neck  bad 
been  stopped  during  the  boiling  only  with  a  jdug  of  cot- 
ton closely  pressed  together,  continued  to  be  equally  free 
from  these  organisms  so  long  as  the  stopper  remained  in 
its  place.  This  last  experiment  presented  a  rather  curious 
resemblance  to  that  of  Rcdi  with  his  gauze-covered  jar; 
for  the  cotton  forming  the  plug  was  found,  on  a  microscopic 
examination,  to  contain  the  germs  which  its  presence  had 
prevented  from  entering  the  flask,  Mr.  Pasteur  finally 
fourid^aud  this  result  was  long  supposed  to  have  fur- 
nished an  unanswerable  reply  to  all  the  arguments  of  the 
advocates  of  archcgenesis — -that  flanks  containing  infusions 
treated  by  boiling  as  before,  required  neither  sealing  nor 
stopping  with  cotton  to  prevent  invasion  of  the  contained 
liquids  by  these  low  forms  of  life;  provided  only  that  tho 
necks  of  such  flasks  had  been  originally  bent  over,  so  as  to 
direct  their  mouths  downward.  This  result  he  had  i)re- 
dioted  as  ])robable,  holding,  as  he  did.  that  tho  germs  by 
which  such  infusions  are  rcpeopled  \vhen  tho  living  em- 
bryos tbcy  may  contain  have  been  destroyed  by  heat,  must 
necessarily  subside  into  thorn  from  tho  air  above.  Though 
the  preparations  made  by  Mr.  Pasteur  date  back  at  this 
lime  twelve  years  or  more,  many  of  them  still  remain  in 
their  original  condition,  showing,  after  even  this  great 
length  of  time,  no  signs  of  life  or  evidence  of  jiutrcfaction. 
So  lately  as  Nov.,  1S74,  Mr.  Balanl,  in  prisenting  to  the 
Academy  of  Sciences  of  Paris  a  paper  by  Mr.  Servcl  de- 
tailing certain  recent  experiments  made  by  him,  which  in 
his  view  seemed  to  demonstrate  the  spontaneous  generation 
of  bacteria  in  animal  substances  completely  excluded  from 
the  air,  took  occasion  lo  slate  that  he  had  then  recently  ex- 
amined, in  Mr.  Pasteur's  laboratory,  unsealed  flasks  con- 
taining blood  drawn  more  than  eleven  years  ago  directly 
from  tho  veins  of  living  animals,  in  which,  during  all  this 
time,  no  bacteria  liad  appeared,  and  no  putrefaction  had 
taken  place.  He  :id<lcd  that  the  albumen  of  eggs  similarly 
preserved  by  Mr.  ilayon,  eighteen  months  previously,  con- 
tinued still  to  bo  unaltered  in  character,  and  perfectly  fit 
for  eating. 

Tho  experiments  of  Wyman,  Bastian,  Cantoni,  and  others 
more  recent  than  those  of  Pasteur,  have  led  to  results  sin- 
gularly— and  at  present,  wo  must  say,  unaccountably — at 
variance  with  his.  Prof.  Wyman  found  that  bacteria  will 
make  their  appearance  in  infusions  which  have  not  only 
been  boiled  before  being  sealed  up,  but  which,  after  being 
sealed,  have  been  kept  at  a  boiling  heat  for  many  hours. 
Ho  found,  moreover,  that  these  same  organisms  perish  when 
exposed  to  a  heat  not  over  I'M*^  F.  Bastian,  in  a  very  ex- 
tended series  of  experiments,  has  pushed  the  heat  in  tho 
tubes  containing  his  infusions  as  high  as  .S00°  F.,  main- 
taining this  high  temperature,  in  some  instances,  not  less 
than  four  hours;  and  has  yet  found  that  living  forms  do 
not  fail  subsequently  to  make  their  appearant^e  in  them. 
Such  forms  appear  also,  according  to  him.  in  ^oluti^ns 
containing  nothing  of  organic  origin  whatever,  but  which 
are  composed  entirely  of  certain  salts  of  soda  and  am- 
monia; and  he  even  affirms  that  in  such  solutions  he  has 
occayiunally  seen  very  remarkable  fungi  to  present  them- 
selves with  their  full  fructification,  drawings  of  which  ho 
has  given  in  his  work,  recently  published,  ontitlcd  The  Ue- 
ijinnintjn  of  Life. 

It  seems  impossible  that  any  candid  reader,  whatever 
may  have  been  his  previous  prepossessions,  should  rise 
from  tho  perusal  of  the  extraordinary  book  just  mentioned 
without  feeling  that  if  it  <locs  not  embrace  and  contain  tho 
conclusion  of  tho  whole  matter,  it  is  at  least  for  tho  pres- 
ent unanswerable.  It  leaves  us.  nevertheless,  still  prr- 
plexed,  perhaps  more  deeply  perplexed  than  buf^orc  :  for  it 
18  impossible  lo  understanrl  how  the  results  reaidieil  bv  so 
many  naturalists,  all  in  the  first  rank  of  scientific  investi- 
gators, all  conscientiously  laboring  to  elicit  tlie  truth  of 
this  great  onestion,  should  be,  after  all,  so  singubirty  dis- 
cordant. An<l  nnotlier  weighty  considiTalion  adds  to  this 
perplexity.  It  is  the  existence  of  a  practical  refutalinn  of 
the  conclusions  of  iho  class  of  experimenters  to  which  I>r. 
Bastian  belongs,  which  is  presented  under  our  eyes  every 
day  on  the  grandest  i^ealo  in  Ihc  opi-raliruiH  of  one  of  the 
most  important  dt-partmciits  of  modern  iu'Iustry.  This 
consideration  cannot  Ix'tter  bo  staled  than  in  the  words  of 
Huxley.  "  There  must,"  remarks  this  diHtinguished  physi- 
ologlsl,  "bo  some  error  about  thesu  experiments.  Ik-cuuso 
they  are  performed  on  an  enormous  ccale  every  day  with 
quite  contrary  results.  Meats,  fruits,  vegetables,  tho  very 
maierialn  of  the  most  ferrnenlalilc  and  putreseible  infusions, 
are  presorvecl  to  tho  extent,  I  suppope  I  may  say,  of  thou- 
sands of  tons  every  year,  by  a  method  which  la  a  mere  ap- 


plication of  Ppallanzani's  experiment.  The  matters  to  bo 
preserved  are  well  boiled  in  a  tin  case  provided  with  a 
small  hole,  and  this  hole  is  soldered  up  when  all  the  air  in 
the  case  has  been  replaced  by  steam.  By  this  method  they 
may  be  kept  for  years  without  putrefying,  fermenting,  or 
getting  mouldy."  He  argues — and  the  argument  ha>  a 
weight  that  must  be  felt — that  there  is  no  mode  of  ex- 
plaining this  universal  and  invariable  result  but  the  ex- 
clusion of  germs  from  these  cans.  And,  in  view  of  the 
marvellous  discrepancy  between  the  results  on  the  small 
and  the  grand  scale  placed  side  by  side,  ono  can  hardly  re- 
press the  suspicion  that  if  there  be  any  such  thing  as  spon- 
taneous generation,  it  is  a  thing  which  occurs  only  un«lei- 
rare  aud  extraordinary  conditions — which  conditions  I)r. 
Bastian  has  unintentionally  succeeded  in  establishing — 
while  as  a  matter  of  practical  importance  or  daily  interest 
it  is  as  if  it  were  not. 

But  if  this  admission  be  made,  it  is  an  admission,  after 
all,  of  all  that  the  doctrine- of  spontaneous  generation  de- 
mands ;  it  is  an  admission  that  life  can  originate  spon- 
taneously, and  therefore,  by  inference,  that  the  earliest  life 
probably  did  originate  spontaneously.  This  is  a  doctrine 
so  at  variance  with  all  that  revelation  has  taught  us  of 
creation,  that  it  cannot  be  received  with  satisfaction  by  any 
who  desire  to  preserve  their  reverence  for  the  Sacred  Scrip- 
tures unimpaired.  To  such  it  ma}*  aff"ord  some  gratifica- 
tion to  know  that  tho  processes  employed  by  Dr.  Bastian 
have  not  escaped  criticism,  nor  have  his  results  been  al- 
lowed to  take  their  place  among  the  truths  of  science  un- 
challenged. Few  men  of  eminence  in  the  scientific  world 
accept  at  tho  present  time  the  doctrine  of  spontaneous  gen- 
eration, while  very  many  reject  it,  and  many  are  silent. 
Whether  this  great  question  will  ever  be  settled  to  the  uni- 
versal satisfaction  is  cxtrcmel}'  doubtful,  but  in  view  of 
the  vast  amount  of  conflicting  and  irreconcilable  evidence 
hitherto  presented,  we  arc  compelled  to  say  of  it,  in  our 
own  day,  ndhnf  nnh  jndicc  Its  csl.  (See  FcI!Mknt,\tion  and 
Gehm-Thi:ouy.)  F.  A.  P.  Baknaiid. 

Geiiesee'j  county  of  E.  Central  Michigan.  Area,  .'jOO 
square  miles.  The  surface  is  dry,  sandy,  and  undulating, 
with  numerous  forests.  The  soil  is  productive.  Live- 
stock, grain,  wool,  and  dairy  products  arc  the  staples.  Tho 
manufactures  are  important,  including  lumber,  flour,  fur- 
niture, carriages,  saddlery,  castings,  metallic  wares,  and 
farming  implements.  The  Flint  and  Perc  Marquette  and 
other  railroads  traverse  the  county.  Cap.  Flint.   P.  ;i;i,'JOO. 

Genesee,  county  of  Western  New  York.  Area.  .")07 
square  miles.  It  is  generally  level  or  undulating,  and  has 
an  extremely  productive  limestone  soil.  Cattle,  grain,  fruit, 
wool,  and  dairy  products  are  the  great  staples.  Carriages, 
cooperage,  saddlery,  harnesses,  flour,  and  lime  are  inaiiu- 
faetured.  Building-stono,  muck,  and  marl  are  abundant 
and  excellent  in  quality.  Mineral  springs  are  numerous. 
It  is  traversed  by  the  New  York  Central  and  other  rail- 
roads.    Cap.  Batavia.      Pop.  .11,600. 

Genesee,  tp.  of  Whitesides  co.,  III.     Pop.  1271. 

Genesee,  a  v.  and  tp.  of  Genesee  co.,  Mich.,  on  the 
Otter  Lake  division  of  the  Flint  and  Pore  Marquette  Rail- 
way, 8  miles  N.  E.  of  Flint.     Pop.  of  tp.  10f.r>. 

Genesee,  tp.  of  Allegany  co.,  N.  Y.     Pop.  888. 

Genesee,  tp.  of  Potter  co.,  Pa,     Pop.  767. 

Genesee,  post-tp.  of  Waukesha  co.,  M''is.     Pop.  1  162. 

Genesee  Falls,  tp.  of  Wyoming  co.,  N.  Y,  It  con- 
tains the  village  of  l*oitTA(ii:viM.i:  (which  sec),  and  takes 
its  name  from  the  Portage  Falls  of  the  Genesee  Kiver, 
which  are  very  romantic.      Pop.  979. 

(iencsee  River  rises  in  Potter  co..  Pa.,  and  flows  in  a 
general  northward  course  through  the  State  of  New  York, 
and  after  a  course  of  some  120  miles  falls  into  Lakethitariu 
7  miles  N.  of  Rochester.  It  is  navigable  for  o  miles  by 
lake  vessels.  There  are  grand  falls  at  Portageville,  at 
Rochester,  and  other  points  in  its  course.  The  Genesee 
Valley  Canal  rend^;rs  its  waters  available  for  navigation, 
and  it  afl'ords  abundant  water-power  at  miiny  places.  The 
Genesee  Valley  is  a  very  fertile  and  beautiful  region. 

Genese'o,  post-v.  and  tp.  of  Henry  co.,  III.,  is  the 
centre  of  a  large  and  productive  agricultural  district,  siln 
aled  on  the  Chicago  Rock  Island  nn<l  Pacific  R.  R.,  I 'lU  miles 
W.  by  S.  of  Chieago  and  2:i  miles  K.  of  Rock  Island,  on  the 
Mississippi  River.  It  is  one  of  the  most  iiiiportiinl  grain 
and  dtoek  shipping-points  on  tin*  above-named  road.  It 
contains  a  national  and  a  private  bank,  an  iron-foundry, 
agricultural  implement,  tub  and  pail,  furniture,  wagon  and 
carriage,  cigar,  and  other  manufactories;  also,  2  flouring- 
mills.  Besides  a  flourishing  high  school  there  are  several 
select  schools,  2  newspapers,  1 1  ehurehe«,  .'I  hotels,  ami  a 
larice  number  of  .stores,  saloons,  etc.  Il  is  a  thrifty,  enter- 
prising town.     Pop.  of  V.  :t0l2:  of  tp.  um. 

Gr:o.  .\.  nonn>-,  Kn.  "  Rnprni.ir." 
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Geneseo,  tp.  of  Cerro  Gordo  cc,  la.     Pop.  240. 

Geneseo,  tp.  of  Tuma  co.,  la.     Pop.  580. 

Geneseo,  post-v.  and  tp..  cap.  of  Livingston  co.,  N.  Y., 
30  miles  S.of  Rochester,  on  the  (ienesee  River  and  the  Erie 
R.  R.  It  has  the  county  buildings,  a  State  normal  school, 
an  academy,  a  union  free  school,  a  free  public  library  con- 
taining over  SDOO  volumes,  a  free  reading-room,  tj  churches, 
waterworks,  gas.  a  national  bank  and  2  bankiug-oftices,  a 
larwe  number  of  stores,  shops,  and  factories,  ;J  hotels,  a 
weekly  newspaper,  and  a  large  job  printing-office.  Assessed 
valuation,  nearly  $2,000,000.     Pop.  of  tp.  :{032. 

Jas.  W.  Clkmknt,  Prop.  "Livingston  liKtrBLicAN." 

Gene'sius  (JosEi-iirs).  or  Joseph  the  Byzantine, 
author  of  a  history  of  Constantinople  in  four  books,  relating 
to  the  period  beginning  Sill  and  ending  886  A.  D.  He  lived 
in  the  tenth  century.  (Best  edition  by  Lachmann,  in  Cor- 
pus Byz'iut.  Hist.,  Bonn,  1834.) 

Gen'csis  [Gr.  veveo-is.  "generation;"  called  in  Heb. 
hereshith,  "  in  the  beginning."  which  is  its  first  word  in  the 
Hebrew  text],  the  first  book  of  the  Pentateuch,  one  of  the 
most  venerable  and  ancient  of  existing  books,  containing 
an  account  of  the  creation,  of  man's  original  happy  state, 
his  sin  and  fall,  of  the  Deluge,  and  the  restoration  and  dis- 
persion of  mankind,  ending  with  the  story  of  Abraham  and 
his  early  descendants.  Its  authorship  is  ordinarily  ascribed 
to  Moses,  but  some  have  questioned  its  unity,  regarding  it 
as  a  comjiilation  from  various  older  records ;  and  still  others 
have  questioned  its  historical  character.  (For  a  discussion 
of  these  points  see  Pkntatkuch.) 

Genest,  or  Genet  (Edmond  Charles),  a  brother  of 
Mme.  Campan,  was  b.  at  Versailles  Jan.  8,  1763,  and 
brought  up  at  the  French  court;  produced  when  twelve 
years  old  a  history  of  Eric  XIV.  (after  Celsius's  history), 
"for  which  Gustavus  III.  sent  hira  a  gold  medal;  declared 
iiimself  a  republican  ;  was  178y-02  churge  d'affaires  at  St. 
Petersburg;  French  minister  to  the  U.  S.  1793-94,  when 
Washington  demanded  his  recall,  Genest  having  taken  un- 
warrantable measures  with  the  design  of  forcing  the  U.  S. 
into  a  war  with  (Jrcat  Britain.  After  his  recall,  Genest 
settled  at  Si-hodack,  Rensselaer  co.,  N.  Y.,  was  naturalized, 
and  msirried  first  (1794)  a  daughter  of  George  Clinton,  and 
then  (after  1810)  a  Miss  Osgood.  Was  translator  of  Id- 
man's  treatise  on  the  Finns  and  their  language  (1778).  D. 
at  .^chodack,  N.  Y  ,  July  14   1834 

Gen'et,  a  name  gnen  to  \arious  ciinnorous  mnmmals 


The  Genet. 

of  the  family  Viverridae  and  genus  Genetta.  There  are 
several  species,  mostly  African.  The  common  genet,  found 
wild  from  France  to  the  Cape  of  Good  Hope,  is  the  best 
known.  It  is  the  Genetta  vuftjnn'n.  At  Constantinople  and 
other  places  it  is  domesticated,  and  used  to  destroy  rats  and 
mice.  It  is  gentle,  and  prized  for  its  soft  and  beautiful  fur. 
It  has  a  faint  smell  of  musk.  Is  reddish  gray,  mottled  and 
streaked  with  black,  brown,  and  white,  and  appears  to  be  a 
connecting  link  between  the  civet  family  and  the  cats,  which 
it  resembles  in  its  claws  and  the  pupils  of  its  eyes. 

Gene'va  [Fr.  GetifTr;  Ger.  Gnif],  town  of  Switzerland, 
the  capital  of  the  canton  of  Geneva,  is  situated  on  both 
sid*-s  of  the  Rh5ne,  at  the  point  where  it  issues  from  the 
Lake  of  Genera.  Its  industry  is  nearly  confined  to  the 
manufacture  of  watches,  music-boxes,  and  jewelry,  which, 
however,  is  very  considerable.  Its  trade  is  simply  retail 
trade.  Its  monuments  are  of  no  great  magnificence,  but  its 
beautiful  situation,  the  celebrated  part  it  has  played  in 
European  civilization  as  the  residence  of  Calvin,  and  the 
remarkable  manner  in  which  its  citizens,  through  centuries 
and  at  every  risk,  have  shown  themselves  equal  to  their  posi- 


tion, have  made  Geneva  one  of  the  most  conspicuous  places 
in  Europe.  As  it  was,  in  the  time  of  Calvin,  a  religious 
and  ecclesiastical  centre  whose  influence  was  felt  through- 
out Europe,  so  it  has  become,  since  the  end  of  the  last  cen- 
tury, the  centre  of  a  remarkable  scientific  activity.  De 
Luc  in  meteorology,  the  great  De  Saussure  in  general 
physics  and  geology,  De  CandoUe  in  botany.  De  la  Rive  in 
electricity,  Pictet  in  paheontology.  Merle  d'Aubign^  in  his- 
tory, are  all  masters  of  the  first  rank  in  their  respective 
sciences.  The  educational  institvitions  of  Geneva  and  its 
scientific  collections  are  very  celebrated.  The  duke  of 
Brunswick,  who  d.  at  Geneva  Aug.  19,  1873.  bequeathed 
to  the  city  his  whole  fortune,  about  $20,000,000.  Pop. 
46,783;  with  suburbs,  68,165. 

Geneva,  canton  of  the  Swiss  Confederation,  hounded 
by  the  Lake  of  Geneva,  the  canton  of  Vaud,  and  France. 
Its  area  is  109  square  miles.  Pop.  93,239.  Its  soil  is  not 
remarkable,  but  it  has  been  most  carefully  cultivated  for 
many  generations,  and  now  the  whole  canton  looks  like  a 
garden.  Its  constitution  (of  1847)  is,  of  all  the  constitu- 
tions of  the  Swiss  repuldics,  the  most  democratic,  and 
under  its  shelter  the  country  is  rapidly  developing. 

Geneva,  county  of  Alabama,  bounded  on  the  S.  by 
Florida.  Area,  576  square  miles.  It  is  in  the  great  pine- 
region  of  Ala'oama,  and  is  intersected  by  the  river  Choc- 
tawhatchie,  which  will  be  of  great  service  in  carrying  its 
stores  of  valuable  timber  to  a  market.  Rice  and  tobacco 
are  at  present  the  principal  crops.     Cap.  Geneva.    P.  2959. 

Geneva,  post-v.,  cap.  of  Geneva  co.,  Ala.     Pop.  126. 

Geneva,  post-v.  and  tp.,  cap.  of  Kane  co..  111.,  on 
Fox  River,  35  miles  from  Chicago,  on  the  Chicago  and 
North-western  R.  R..  and  is  connected  with  Aurora  by  the 
Chicago  Burlington  and  Quincy  R.  R..  and  with  St.  Charles 
by  a  branch  of  the  Chicago  and  North-western  R.  R.  It 
has  an  excellent  water-power,  1  foundry,  3  grist-mills, 
elegant  county  and  very  commodious  school  buildings,  1 
weekly  newspaper,  and  4  churches.      P.  of  tp.  1829. 

Chas.  Archer,  Ed.  "  Kanf.  Co.  RKprBLicAX." 

Geneva,  tp.  of  Jennings  co.,  Ind.     Pop.  2037. 

Genev^a,  post-tp.  of  Franklin  co.,  la.     Pop.  445. 

Geneva,  post-tp.  of  Allen  co.,  Kan.     Pop.  634. 

Geneva,  tp.  of  Tuscola  co.,  Mich.     Pop.  152. 

Geneva,  tp.  of  Van  Buren  co.,  Mich.     Pop.  1086. 

Geneva,  post-tp.  of  Freeborn  co.,  Minn.     Pop.  378. 

Geneva,  post-v.  of  Ontario  co..  N.  Y.,  at  the  foot  of 
Seneca  Lake,  halfway  between  Rochester  and  Syracuse, 
on  the  New  York  Central  R.  R..  is  the  northern  terminus 
of  the  Geneva  and  Ithaca  R.  R.,  of  the  South-western 
R.  R.,  and  also  of  Seneca  and  Cayuga  Canal.  A  daily  line 
of  steamers  ply  between  Geneva  and  Watkins.  at  the  head 
of  Seneca  Lake.  Geneva  has  10  churches,  is  the  seat  of 
Iloliart  College,  has  a  graded  union  school  and  6  branch 
schools,  2  banks,  and  2  weekly  newspapers.  It  derives  its 
prosperity  from  its  nurseries,  owned  by  35  firms,  which 
ui-cupv  about  10,000  acres  of  land  in  and  near  Geneva, 
giving  employment  to  over  1000  laborers  and  hundreds  of 
agents  in  every  State  in  the  Union  and  the  Canadas.  Over 
SI, (100. 000  worth  of  nursery  stock  is  shipped  annually  from 
Geneva.  It  has  also  a  paid  fire  department,  two  fine  parks, 
waterworks,  and  a  water-cure.     Pop.  5521. 

Fred.  Bennet,  Prop.  *'  Geskva  Courier." 

Geneva,  post-v.  and  tp.  of  Ashtabula  co.,  0.,  on  the 
Lake  Shore  R.  R..  45  miles  N.  E.  of  Cleveland.  It  has  a 
national  bank,  a  savings  bank,  a  normal  school,  1  news- 
paper, 2  hotels,  5  churches,  a  large  manufactory  of  farming 
tools,  and  a  number  of  stores,  etc.  Pop.  of  v.  1 090  ;  of  tp. 
2298.  W.  P.  Spencer.  Ed.  "Times." 

Geneva,  post-v.  and  tp.  of  Walworth  co..  Wis.,  10 
miles  S.  E.  of  the  county-seat,  is  on  Geneva  Lake  and  the 
Northern  R.  R.  It  has  a  flouring-mili,  a  ladies*  seminary, 
a  fine  union  public  school,  a  newspaper,  4  churches,  3  hotels, 
and  the  usual  number  of  stores.  Principal  business,  farm- 
ing.    Pop.  of  tp.  1040.  Ed.  "  Independent." 

Geneva  Bay,  a  v.  of  Walworth  tp..  Walworth  co.,  Wis. 
Pop.  997. 

Geneva,  Lake  of,  or  Leman,  is  situated  1226  feet 
above  the  level  of  the  sea,  between  Switzerland  and  Savoy 
(now  a  part  of  France),  extending  45  miles  from  K.  to 
W.  in  the  shape  of  a  crescent.  Its  width  varies  from  ! 
mile  at  the  W.  end  to  nearly  10  miles  at  the  E.  end.  where 
its  greatest  depth  reaches  980  feet.  It  is  traversed  by  the 
river  Rhone,  which  discharges  in  it  its  muddy  waters,  and 
issues  from  it  at  Geneva  a  pure  and  transparent  stream  of 
a  deep  blue  color.  This  lake,  which  fills  a  vast  basin  be- 
tween the  snowy  Alps  and  the  Jura  Mountains,  is  much 
celebrated  for  the  grandeur  of  the  surrounding  scenery 
and  the  loveliness  of  its  shores,  which  teem  with  thriving 
cities  and  picturesque  villages. 
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Geneva^  The  Convention  ofy  concluded  at  Genera 
Aug.  22,  1S64,  was  intendcil  to  di'croivso  and  mitigate 
by  legitimate  means  the  evils  attending  w;ir,  and  cj^pc- 
cially  to  better  the  situation  of  the  wounded  hy  ]irojier  at- 
tendanoo  and  by  declaring  neutral  the  physiciaus  and  the 
entire  niedieal  slafl".  First,  Switzerland,  Baden,  Wiirteni- 
berg,  Prussia,  the  Netherljiud.s,  Belgium,  Denmark.  Ilessc, 
and  Italy  agreeii  that,  in  case  of  war,  all  persons  belonging 
to  the  hospitals  or  employed  in  tlic  administration,  trans- 
portatir>n,  and  moving  of  the  wounded  should  be  consid- 
ered as  neutrals,  and  respected  as  such  by  the  belligerent 
parties  as  far  as  they  were  acting  simply  within  the  proper 
limits  of  their  ofTieo;  also  those  places  on  the  battle-field 
where  wounds  arc  dressed,  ambulances  for  the  woundei.1.  and 
buildings  in  which  the^'  were  placed,  should  be  considered 
neutral,  and  pains  should  be  taken  to  avoid  any  concen- 
tration of  the  battle  in  the  direction  of  any  such  point.  In 
order  to  make  such  places  and  persons  more  easily  recog- 
nized, it  was  furthermore  agreed  to  distinguish  the  build- 
ings and  places  by  a  white  flag  with  a  red  cross,  and  the 
persons  by  a  white  band  with  a  reel  cross,  stamped  by  tho 
respective  military  authorities,  and  to  bo  worn  around  tho 
arm.  Tho  r.itilioation3  of  the  convention  were  exchanged 
Juno  22,  ISCJ;  shortly  after  tho  governments  of  Greece, 
Great  Britain,  and  Turkey  acceded  to  it,  and  later  those 
also  of  France,  Austria,  and  thi  other  European  states. 
Itcoutaiued  also  many  germs  lit  for  further  development, 
and  efforts  have  been  made  continuously  since  to  extend 
and  improvo  it.  Thus,  on  Oct.  21),  1808,  fifteen  addi- 
tional articles  wero  agreed  upon,  chiefly  relating  to  mar- 
itimo  wars.  During  the  Franco-Germ:in  war  of  1870-71 
it  bccauio  apparent,  however,  that  tho  humane  intentions 
of  tho  convention  were  in  many  ways  frustrated  or  endan- 
gered by  tho  very  peculiarities  of  war,  and  by  tho  passions 
which  it  necessarily  excites.  Tho  enforcement  of  the  laws 
agreed  upon  demands  a  calmness  and  judgment,  an  order 
and  discipline,  which  tho  conquering  party  may  have,  but 
hanUy  tho  vanquished.  In  the  summer  of  1S74  delegates 
from  all  the  Kuropean  powers  met  at  Brussels  on  the  prop- 
ositioQ  of  tho  emperor  Alexander  of  Rujisia,  and  the  in- 
tention was  to  oxtcn<l  the  principles  of  tho  tieneva  conven- 
tion to  tho  population  of  tho  belligerent  countries,  to  tho 
organization  of  volunteers  and  reserve  troops,  and  even  to 
the  arms  and  missiles  employed;  but  tho  negotiations 
brought  no  results,  .'^uch  humane  measures  arc  in  opposi- 
tion to  the  very  nature  of  war,  and  in  order  to  carry  out 
tho  ideas  of  the  Geneva  coavontioa  it  wrmid  bo  necessary 
to  cease  to  make  war.  August  Nikmans. 

Ciencvifeve,  Canons  of  St.,  a  branch  of  the  Canons 
Regular,  first  i>ropo3ei|  by  (Charles  Faure  in  lflI4,  who, 
with  the  assistance  of  Cardinal  do  la  Uochefoueaubl,  estab- 
lished tho  new  congregation.  In  IGil-t,  Popo  Urban  VIll. 
confirmeil  the  organization.  They  wero  called  U *  lun-ffainn 
in  France. 

Genevieve,  Daughters  of  St«,  called  also  Miram- 
ionn,  a  former  body  of  religious  women  in  France  who  toctk 
no  monastic  vows,  but  ilevoted  themselves  to  leaching  and 
to  caring  for  tho  sick.  The  order  was  founded  in  l(t;i()  by 
Francoflca  do  Blossef.and  in  lOfij  was  united  to  the  proper 
Miramions  (founded  in  10<il ).  Tho  united  order  flourished, 
and  attained  extensive  usefulness. 

(ien'chif*  Khan  (the  "  greatest  of  khans"),  originally 
Tcmncyin,  b.  .Ian.  25.  1155,  at  D^'ylun  VeldiVk  on  tho 
Hoang-llo,  son  uf  the  chief  of  the  Mongol  tribe  Neyrun  ; 
succeeded  his  father  when  thirteen  years  old,  but  a  civil 
war  followed,  and  in  117S  ho  was  compelled  to  flee  to 
Toghrul  Ungh,  khan  of  tho  Kcraito  Tartars,  whoso  daugh- 
ter he  married,  and  whose  armies  he  cnmmandetl  with  suc- 
cess. In  I20:i  ho  niatlc  himself  masti'r  of  the  Ki-niites, 
and  in  1201  utterly  overthrew  tho  Xayman  tribes  and  made 
himself  chief  of  Mongolia.  In  120fi  ho  was  declared  <!in- 
ghU  Kh'tn,  or  chief  of  rulers,  and  the  civilized  Eigurs  sub- 
mitteil  \i}  him.  lie  soon  published  his  groat  code  ;  attai-koil 
Catliiiy  or  Northern  China;  crossed  tho  Great  Wall  1211  ; 
sacked  and  burnrd  Peking  1215;  exterminated  Hoine  rebel- 
lious tribes;  attacked  Allah-cd-deon  Mohammed,  sultan 
of  Carismia,  12IH  ;  had  conquered  all  Toorke^fan  1220  ;  rav- 
aged Balkh.  Khorassan,  and  Persia;  pliinderetj  all  Asia  as 
far  S.  as  the  Sutbj  River;  and  jienelralcil  Europe  as  fur 
as  tho  Dnieper,  carrying  slaughter  and  destruction  every- 
where. Genghis  d.  at  l/iu])an  in  China  Aug.  2i.  1227.  His 
four  sons  carried  on  his  work  of  terror.  Oeni^his  wns  tho 
founder  of  what  became  the  Mogul  empire.  His  ehief  e;ip- 
ital  wa<i  Kiirakoruin  in  Tartary.  It  is  slati'd  that  more 
than  5.0ni),n0l)  persons  wero  slain  in  his  wars,  which  were 
carried  on  with  the  most  heartless  cruelty.  But  throughout 
his  vast  domains  we  are  told  that  he  enforced  tho  strictest 
order,  crime  received  dire  puinHliment,  a  postal  syiitom-wos 
estalilinhed,  and  nil  relijjions  were  tolerated. 

(■PU'ipap,    the    wliiti.-^b  j;reeM    fruit    uf  (i\iiif»t   Ameri- 


I  cana,  a  South  American  tree  of  the  order  Rubiacea).     It 

I  has  a  rich   purple  juice  and  fln  agreeable  vinous    flavor. 

The  fruit  of  iirnifta  lint  nil  icnBit  is  not  good  until  over-ripe, 

but  is  made  into  a  confection.    The  juice  of  this  latter  fruit 

is  used  in  dyeing,  and  aff'ords  a  deep  violet. 

Gen'itive  [Lat.  tjcnitUns,  from  'ji'jno,  geritttim,  to  "be- 
get"] is  a  grammatical  term,  the  name  of  a  case.  In  tho 
Indo-Gcrmanic  languages  certain  relations  between  tho 
different  words  of  which  a  sentence  consists  are  expressed 
by  inflections  or  modifications  of  the  words  which  arc 
called  cases,  and  are  formed  by  adiiing  different  suflixes 
to  tho  root.  Latin  has  six  cases;  Greek  and  Icelandic, 
five;  German, four;  English  and  Danish,  two — namely,  tho 
nominative  and  genitive;  only  in  the  pronouns  is  still  an 
inflcctifinal  accusative  left.  In  the  Semitic  languages  these 
relations  aro  expressed  by  prepositions,  and  in  all  mod- 
ern European  languages  there  is  a  tendency  to  oblite- 
rate cases  and  apply  tho  system  of  prepositions.  Thus, 
the  Romanic  languages  liave.  properly  speaking,  no  declen- 
sions at  all.  Of  all  cases,  genitive  seems  to  be  the  most 
obstinate.  As  above  mentioned,  it  has  still  maintained  it- 
self in  English,  in  which  it  is  formed  by  tho  suffix  a.  It 
has  lost,  however,  more  than  one-half  of  its  original  do- 
main. Many  relations  which,  in  a  language  with  its  sys- 
tem of  declensions  still  vigorous,  would  be  expressed  by 
putting  tho  noun  in  genitive,  must  in  modern  English  bo 
expressed  by  the  preposition  o/.  Thus,  the  so-called  f/eii- 
itirna  objecttrua — the  noun  in  genitive  denoting  the  object 
of  the  governing  noun — cannot  be  used  at  present.  It  is 
possible  to  say  in  German,  *'  l>ie  Fureht  (jottes,"  mean- 
ing tho  fear  which  man  has  of  God,  but  it  is  impossible  in 
English  to  speak  of  "  God's  fear."  It  must  be  expressed 
by  '*  the  fear  of  Gud."  Thero  is  a  great  difference  between 
"God's  lovo"  and  *' tho  love  of  God.''  Furthermore,  of 
tho  different  classes  of  tfetiitivua  euhjectivna — the  noun  in 
genitive  denoting  tho  subject  of  the  governing  noun — 
only  those  can  bo  useil  in  which  tlic  genitive  expresses  th<i 
origin  or  the  ownership  ;  as,  for  instance,  ''  tho  king's  son  '' 
or  "Hho  merchant's  house."  In  cases  in  whieh  the  word  in 
genitive  simply  performs  the  function  of  an  adjective,  and 
only  modifies  or  defines  the  general  idea  conveyed  by  the 
governing  word,  the  relatiiui  must  bo  expressed  in  Eng- 
lish by  of,  or  by  tho  position  of  tho  two  nouns;  as,  for  in- 
stance, "an  ofliccr  of  the  navy"  or  "a  navy  officer,"  but 
not  *•  a  navy's  officer."  The  several  modes  in  which  the 
English  language  can  thus  signify  relations  which  other  Ian  - 
guages  denote  by  the  genitive  alono  (as  in  Latin)  or  by  prij)- 
ositions  alone  (as  in  French  ),  give  it  a  great  richness  and  a 
peculiar  delicacy  of  exjiressiou.         Clemkns  Petehse.s. 

Ge'nius,  jdu.  Ge'nii  [Eat.  (akin  toGr.-yi'Yi-ofiaO.r/'V/""' 
t/f'tiui;  perhaps  relatedto  the  Arab. yMoi/.  plu.y//i)i;  see  Jinn]. 
Among  the  Romans  the  genii  were  tutelary  spirits  attached 
to  persons,  jieoples,  or  jilaces.  (Jonii  were  regarded  as  a 
kind  of  guardian  angels,  and  correspond  to  the  6at>oi'fs  of 
the  Greeks.  Tho  doctrine  of  genii  was  Etruscan.  There 
were  evil  as  well  as  good  genii.  These  spirits  received 
worship,  especially  at  wedding  festivities  and  other  occa- 
sions of  joy.  Genii  are  figured  in  art  as  winged  youths, 
or  sometimes  as  serpents.  In  modern  transbitions  from 
the  Arabic  tho  Jinn  (which  see)  are  often  called  genii,  but 
whether  tho  names  are  kindred  to  each  other  is  a  disputed 
question. 

Genius,  in  literature  and  art,  may  bo  best  and  most 
easily  delincil  by  distinguishing  it  fnmi  its  correlative, 
talent.  Genius  is  exclusiv  ely  a  gift ;  talent  is  mure  <ir 
less  an  accomplishment,  (ienius  refers  to  a  fac-idly  i»nly 
as  far  as  it  is  natural  and  si)ontaneons ;  talent,  although  it 
depends  on  a  natural  aptness  or  disposition,  always  involves 
the  idea  of  training  and  edueaticm.  It  is  impossible  to 
speak  of  ncquireil  geniu--";  we  even  cannot  speak  uf  tin- 
education  of  genius.  Alllmugh  genius  is  apt  to  run  wiM 
from  lack  of  knowledge,  and  although  a  person's  lack  of 
education  may  bo  tho  ruin  of  his  genius,  still,  that  whieb 
education  brings  (o  genius  is  only  material  for  ils  nctixily 
and  dircetion  for  its  npjdieation  ;  it  n.iils  nothing  to  Ihe 
faculty  itself.  The  faculty  is  e(.iu]dele  by  it^elf.  or  it  is  not 
genius.  On  Ihe  other  hatnl,  we  speak  of  natural  talents, 
thereby  designating  a  fitness  in  the  hand  for  the  nno  of  cer 
tain  tools,  a  dexterity  in  the  fingers  fnr  the  performaneo  of 
certain  tasks,  a  disposition  in  the  eye  or  the  ear  f<tr  dictin 
guisbing  lines  and  sounds,  forms  and  Innef,  n  enpa«'it  \ 
in  the  niiml  for  retaining  names,  handling  figures,  mak 
ing  mimicry,  combining  ideas,  etc.;  but  wc  siienk  of  inil- 
ural  talents  us  wi<lely  difl'erent  from  real  talents,  lis  Ihe 
ba-'is.  foundation,  opportunity  only,  which  requires  great 
exertions  of  training  and  etjucation  in  ortler  to  be  devrl 
ope<l  into  mlual  talent.  To  say  of  a  person  that  In- 
has  a  natural  talent  involves  a  slifjht  reproach,  and  is 
always  felt  so  by  the  person  himself;  for,  instead  of  tuk 
lug  it  as  u  compliment,  he  immediately  bcgios  to  defend 
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himself  by  explaining  how  he  lacked  time  or  means  to 
utilize  the  natural  opportunity  and  acquire  a  real  tal- 
ent. In  speaking  not  of  individuals,  but  of  nations, 
genius  refers  to  the  general  structure  of  the  national  mind, 
as  it  manifests  itself  in  its  difference  from  that  of  other 
nations,  and  for  which  there  can  be  given  no  further  ac- 
count; while  talent  refers  to  those  popular  acquirements 
which  the  peculiarities  of  climate,  surface  of  country,  and 
political  circumstances  made  it  necessary  for  a  people  to 
have,  and  which  then,  by  inheritance,  became  fixed  as 
parts  of  its  nature.  Thus,  we  say  of  the  Semitic  races, 
which  produced  Judaism,  Christianity,  and  Mohammedan- 
ism, that  theirgenius  is  religious,  and  of  the  Indo-Germanic 
races,  which  in  religion  never  reached  farther  than  to  myth- 
ologv,  but  which  have  produced  most  of  the  poetry  and  art 
mankind  possesses,  that  their  genius  is  poetical.  Or  we  say 
of  the  Americans  that  they  have  a  mechanical  talent;  of 
the  Jews,  that  they  have  a  talent  for  trade;  of  the  ancient 
Scandinavian  women,  that  they  had  a  medical  talent — be- 
cause we  know  the  circumstances  which  made  it  necessary 
fur  these  nations  to  acquire  these  accomplishments,  and 
have  seen  how  the  individual  acquirements  by  degrees  de- 
veloped into  national  talents. 

Another  distinction  between  genius  and  talent  is  this; 
genius  is  creative,  talent  only  formative,  (renins  refers 
to  the  faculty  as  far  as  it  produces  something  new  and 
something  perfect:  the  idea  of  perfection  is  an  element  of 
that  of  creation  :  if  the  new  thing  produced  is  poor,  the 
creation  is  a  failure.  As  far  as  the  faculty  only  reduces 
into  form  or  brings  to  manifestation,  it  is  called  talent. 
Thus,  genius  is  nearly  confined  to  the  spheres  of  literature 
and  art,  and  only  exceptionally  used  in  that  of  science,  be- 
cause literature  and  art  must  be  creative  in  order  to  be  any- 
thing, while  science  in  its  highest  and  noblest  form  is  only 
discovering.  Science  describes  things  that  arc;  literature 
and  art  invent  things  that  shall  be.  Science  defines  the 
ideas  which  produce  the  world;  literature  and  art  create  the 
ideals  \vhich  govern  mankind.  In  those  departments  of  sci- 
ence in  which  invention  plays  a  part  the  word  genius  is 
used,  as  invention  is  a  sort  of  creation.  We  speak  of  a 
mechanical,  mathematical,  or  military  genius,  because  in 
mechanics,  mathematics,  and  strategy  inventions  may  be 
made.  We  even  speak  of  a  philosophical  genius,  because 
a  pliilosophical  system  is  in  the  deepest  recesses  of  its  ori- 
gin a  creation,  an  inspiration,  exactly  like  that  of  a  work 
of  art :  or — to  use  a  strong  but,  with  regard  to  certain 
modern  philosophical  systems,  not  altogether  inappropriate 
appellation — a  philosophical  system  is  a  useful  invention 
which  in  course  of  time  is  sure  to  be  superseded  by  another 
invention  of  the  same  kind  still  more  useful.  But  we  hesi- 
tate to  use  such  an  expression  as  an  historical  or  a  chemi- 
cal genius.  The  meaning  becomes  equivocal.  We  feel  io- 
stinetively  that  in  these  departments  of  science  invention 
or  creation  is  only  the  worst  form  of  blundering.  On  the 
other  hand,  no  one  would  ever  call  a  singer  or  a  pianist  a 
musical  genius  on  account  of  his  rendering  of  a  musical 
composition,  however  excellent  the  performance  might  be, 
for  his  performance  requires  only  talent.  There  is  a  talent 
for  writing  verse,  but  if  entirely  unsupj)orted  by  any  poet- 
ical genius  it  does  not  constitute  a  poet ;  it  only  constitutes 
a  rhymester.  There  is  a  talent  fur  speech,  but  it  does  not 
always  make  people  orators;  it  sometimes  makes  them 
talkers.  Any  faculty  of  the  human  mind  has.  so  to  speak, 
two  poles,  one  turning  towards  the  production  of  new 
ideas — genius;  and  the  other  turning  towards  the  reduc- 
tion of  the  idea  into  form — talent;  the  form  being  a  poet- 
ical impersonation  or  a  scientific  proposition  or  a  useful 
contrivance  or  a  political  measure.  But  these  two  poles  are 
not,  like  the  magnetic  poles,  necess.arily  connected  with 
each  other.  AVhether  genius  can  exist  without  talent  is  a 
question  whose  solution  depends  upon  the  final  definition 
of  what  genius  is;  but  it  is  indisputable  that  talent  can 
exist  without  genius.  There  are  thousands  of  men  of  talent 
at  this  minute  in  New  York,  but  perhajis  not  ten  geniuses. 
It  is  evident,  however,  that  this  distinction  between 
genius  as  a  natural  power  of  creation,  and  talent  as  an 
acquired  faculty  of  formation,  does  not  fully  answer  the 
question, What  is  genius  ?  One  hundred  years  ago.  when  there 
still  lingered  in  the  word  ffenhta  a  remembrance  of  the  tute- 
lary god,  of  the  Sooratic  djemon,  and  creation  simply  meant 
production  of  something  from  nothing,  the  definition  com- 
prised within  the  above  distinction  was  sufficient.  Genius  was 
considered  an  organ  of  the  human  mind,  like  memory  and 
imagination — the  organ  of  creation.  But  modern  psvehol- 
ogy  has  failed  to  find  this  organ,  and  modern  metajthysics 
has  destroyed  the  definition  of  creation  as  a  production  of 
somothing  from  nothing.  "Of  nothing  comes  nothing"  is 
a  rule  not  only  in  nature,  but  also  in  the  mind,  and  where- 
soever  science  can  reach.  What,  then,  does  it  mean  to  pro- 
duce now  and  perfect  ideas?  Or,  in  other  words,  what  is 
genius?     Samuel  Johnson  said,  *' Genius  is  large  general  i 


powers  turned  in  a  particular  direction  ;"  and  with  a  little 
explanatory  addition  this  definition  agrees  with  the  results 
of  the  latest  psychological  researches.  How  '•  large  general 
powers,"'  by  being  concentrated  on  one  particular  ])oint,  can 
produce  ideas  which,  in  this  field,  are  new  and  perfect,  is  a 
question  capable  of  being  satisfactorily  answered,  but  the 
definition  seems  to  imply  that  a  man  of  "large  general 
powers"  might  turn  these  powers  in  any  direction  he  liked, 
and  thus  become  a  military,  mathematical,  musical,  or  po- 
etical genius,  just  as  he  chose  ;  and  such  an  inference  would 
be  very  wrong.  It  is  not  the  man  who  turns  his  'Marge 
general  powers"  in  a  particular  direction  and  makes  him- 
self a  genius  ;  it  is  the  presence  of  a  particular  talent.  If  a 
man  of  "large  general  powers"  finds  in  his  bodily  and 
mental  organization  a  natural  disposition  for  a  particular 
kind  of  exercise,  which  by  training  and  education  can  be 
developed  into  a  talent,  and  if  he  merges  his  "large  gen- 
eral powers"  into  this  particular  talent,  he  is  a  genius.  But 
if  he  turns  them  in  some  other  direction,  where  he  has 
no  talent,  or  if  he  neglects  to  educate  a  talent  of  adequate 
proportions,  he  scatters  them  to  the  wind  or  breaks  them. 
With  this  addition  the  definition  explains  the  existence  of 
talent  without  genius — of  talent  for  legerdemain;  and  it 
also  explains  the  existence  of  genius  without  talent — ^of 
scattered,  broken,  impotent,  or,  as  Jean  Paul  called  it,  fe- 
male genius.  But  even  without  any  addition  Samuel  John- 
son's definition  shows  a  wonderful  intuition.  It  alone  can 
exi>lain  how  new  and  perfect  ideas  are  created,  and  it  alone 
agrees  with  actual  experience.  No  one  ever  met  with  a 
great  genius  in  a  small  man,  A  painter  who  talks  non- 
.«onse  in  politics  is  sure  to  paint  nonsense  on  his  canvas; 
a  statesman  who  has  no  appreciation  of  art  is  sure  to  take 
imperfect  measures  in  practice.  "  Large  general  powers  "  is 
the  fundamental  element  of  genius.   Clemens  Petersen. 

Genlis,  de  (Stkphanie  FKMfiTE  Ducrest  dc  St.  Av- 
BIN),  Coi'NTESS,  b.  near  Autun,  France.  Jan.  25,  17-Ifi;  in 
ITfil  was  married  to  the  count  do  (ienlis:  in  1770  became 
attached  to  the  household  of  the  duke  de  Chartres  (aftcr- 
Avards  the  citizen  Egalitfi)  ;  in  1782  became  governor  to  his 
children,  and.  according  to  the  popular  opinion,  was  his 
mistress.  In  1793  she  was  obliged  to  leave  France.  From 
Napoleon  and  Joseph  Bonaparte  .she  subsequently  received 
liberal  pensions.  Among  her  best  writings  are  the  educa- 
tional works  designed  for  her  young  pupils,  the  Orleans 
princes,  and  Mademoiselle  dc  Cfvniiout,  a  short  novel  of  great 
excellence.  Her  personal  Memnives,  in  ten  large  volumes, 
abound  in  scandal,  and  are  full  of  malignant  attacks  upon 
the  prominent  persons  of  her  tiTue.  D.  at  Paris  Dec.  .31, 
1830.  It  is  believed  that  Pamela,  wife  of  Lord  Edward 
Fitzgerald  (17Go-98),  was  her  daughter  by  Philippe  Kga- 
lite.  It  is  noteworthy  that  when  six  years  old  the  future 
Madame  de  Genlis  entered  the  Church  as  canoness  of  Alix, 
frith  the  title  of  countess  of  Lancy. 

Gennes'aret,  Lake  of  [now  called  Bnhr  Tuhm-h/eh; 
mentioned  only  four  times  in  the  Old  Testament,  where  it 
is  called  the  Sra  o/  Chiunereth  or  Chinneroth :  in  the  A]ioc- 
ry]>ha  called  the  }\'nter  of  Genuennr;  by  Josephus  called 
the  Luke  of  Gcnucfinr,  or  Tihcri'tn;  in  the  New  Testament 
called  once  the  Lalce  of  Gfimrsaret,  but  oftener  the  Sea  of 
Gah'h-^,  or  Tibm'on],  in  Palestine,  between  lat.  .32°  42'  and 
32°  54'  N.,  is  found  by  recent  measurement  to  be  12i  miles 
long  and  6^  miles  wide.  Its  surface  is  653  feet  below  the 
level  of  the  Mediterranean.  Its  greatest  depth  is  lfi5  feet. 
Its  waters  arc  clear,  cool,  and  sweet,  abounding  with  fish, 
Drs.  Tristram  and  (lUnther  report  seventeen  species  of 
seven  families,  including  an  eel,  a  catfish,  four  species  of 
perch,  and  several  chubs  and  minnows.  The  perch,  the 
most  important  of  all,  are  Ilemichromis  sacrOf  Chromis 
Audre/e,  Chromh  Sinionis,  and  Chromls  niiotica.  Its  whole 
eastern  side  is  bounded  by  a  steep  mountain-wall,  rising 
nearly  2000  feet,  and  spreading  off  into  the  table-land  of 
Bashan.  On  the  western  side  there  is  a  similar,  though 
less  lofty,  wall  along  the  southern  half  of  the  lake.  The 
Plain  of  (iennesaret,  famed  in  ancient  times  for  its  fer- 
tility, begins  about  2^  miles  N.  of  Tiberias,  is  about  3 
miles  long,  and  more  than  a  mile  wide.  The  upper  part 
of  this  plain  was  watered  by  moans  of  an  aqueduct  from 
Bcthsaida.  brought  around  the  head  of  the  promontory 
which  forms  the  northern  boundary  of  the  plain.  N.  of 
this  promontory  the  shore  of  the  lake  has  a  broad  and 
gentle  slope.  Mount  Ilermon  is  in  full  view  from  every 
point.  The  climate  is  almost  tropical.  Though  not  wholly 
wanting  in  grandeur  and  beauty,  the  lake  is  noted  rather 
for  its  historic  associations.  It  was  the  centre  of  our  Lord's 
ministry  and  the  soene  of  many  miracles.  Nine  cities  then 
stood  upon  its  shores;  only  two  of  which  (Tiberias,  with 
its  2000  inhabitants,  and  Alagdala,  with  its  20  mud-hovels) 
now  remain.  Dr.  Robinson  reports  only  one  boat  on  the 
lake  in  1S38.  but  in  1870  the  writer  of  this  article  found 
four.     The  chief  unsettled  question  is  in  regard  to  the  site 
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of  Capernaum.  Somo  identify  it  with  Tell  //()?«,  about  2 
iiiik'S  from  the  head  of  the  hike;  others  with  Khun  Mimjeh, 
under  the  |iruiii<>ntury  un  the  northern  edge  of  the  Plain  of 
Gennesaret.  Accepting  this  identification,  THil'jhith,  whowi 
three-fourths  of  a  mile  X.  of  Khnn  Miny-h,  is  Ilpthsaida, 
and  Tell  llCim,  about  li  mileB  farther  on,  i^  Chorazin. 

K.  D,   lIlTCH('01?K. 

<^enneseeS  tp.  of  Kandiyohi  CO.,  Minn.     Pop.  :t61. 

Geiio'a^  province  of  the  kingdom  of  Italy,  extending 
aIon<;  Iho  Gulf  of  Genoa,  Area,  12JU  8<iuaro  miles.  Pop. 
716,769. 

Genoa^  a  large  maritime  and  commercial  town  of  Italy, 
on  the  gulf  of  the  same  name,  in  I  at.  44°  21'  18"  N.,  lou.  8° 
54'  24"  E.  The  whole  (iiilf  of  Genoa  is  more  or  less  sheltered 
on  the  N.  by  the  Apennines — which  here  approach  the  sea 
so  boldly  as  to  leave  room  for  toivns  only  at  the  openings 
of  the  mountain-valleys — and  the  jiort  of  the  city  is  formed 
by  a  small  buy,  receding  inland,  between  tho  torrents  of 
Polccvera  and  Bisagno.  The  harlior,  further  sheltered  by 
two  piers — the  Molo  Vccchio,  running  from  the  E.  side  in 
a  westerly  direction,  and  tho  Molo  Nuovo,  from  the  W., 
Bouth-eastcrly — is  in  no  danger  of  being  shoaled  up,  as  aro 
go  many  Italian  seaports,  for  tho  shore-current  is  diverted 
from  it  by  the  hi';idland  of  Porlofino,  and  tho  little  prom- 
ontories of  the  Lanterna  and  the  Carlgnauo  ])rotoct  it  from 
the  torrent-wash.  Still,  this  harbor,  though  safe  and  com- 
modious for  its  size,  is  too  small  for  tho  growing  commerce 
of  the  town,  and  the  great  depth  of  the  water  makes  its  ar- 
tificial enlargement,  now  a  subject  of  discussion,  very  ditri- 
cult.  A  railway  connects  (Jenoa  with  Turin  (four  hours 
distant),  and  a  littoral  lino — opened  in  1872-74,  and  run- 
ning nearly  parallel  with  the  Coruiehe — affords  easy  cora- 
municati<»n  with  Nice  and  Marseilles  oa  the  \V.,  and  with 
Spezia.  Florence,  Home,  etc.  on  the  S.  Steamers  run  reg- 
ularly »o  different  Italian  ports  and  to  Marseilles  and  Tu- 
nis. The  city  presents  an  enchanting  view  from  the  water 
as  it  rises,  amphitheatre-like,  towards  the  summit  of  ver- 
dant and  richly  cuUivateil  hills,  overtopped  by  a  strong 
city  wall;  while  the  turrrtctl  forts  of  a  second  lino  of  de- 
fence crowning  (he  barren  heights  beyond  add  grtatly  to  tho 
picturesque  effect.  Genoa  contains  many  grand  churches 
and  palaces,  with  some  fine  streets,  though,  from  the  un- 
favorable form  of  the  hills  upon  whi-^h  it  is  built,  tho  city 
communication  is  chiefly  carried  on  by  means  of  narrow, 
ill-liglited,  sometimes  stair- like  thoroughfares,  pcarccly 
passable  for  mules.  Many  of  tho  proud  structures  which 
ODco  justificcl  the  haughty  title  of  "  La  Superb:',"  have  fall- 
en more  or  less  into  decay,  and  are  nmv  used  as  hotels  or 
for  other  public  purposes;  but  some  of  tho  old  palaces  are 
still  occupied  by  descendants  of  tho  ''merchant  princes" 
who  built  them,  ami  possess  choice  treasures  of  Italian  art. 
The  most  notewortliy  churches  are  :  S.  Maria  di  Cariguano, 
of  remarkal)le  architecture;  SS.  Andrea  anrl  Ambrogio, 
begun  in  the  sixth  century;  SS.  Annunziuta,  very  gor- 
geous; S.  Lorenzo,  the  cathedral,  built  in  1100,  and  con- 
taining, among  other  curious  relics,  the  glass  cup,  with  its 
improliable  traditions,  brought  from  Caisarca  by  the  cru- 
saders, and  long  believed  to  bo  an  emerald.  Tho  Carlo 
Felice  is  the  finest  and  most  spacious  of  tho  several  the- 
atres. In  the  Piazza  d'Acqua  a  monument  has  been  erected 
within  a  few  years  to  Christopher  Columljus,  who  was  born 
at  Cogoloto,  near  Genoa.  The  favorite  promenade  is  tho 
elevatccl  park  called  Acqua  Sola,  at  tho  N.  E.  cnil  of  the 
city,  behiud  which,  through  the  Villa  Negro,  a  winding  as- 
cent leads  to  a  bastion  151)  feet  above  tho  park  itself,  and 
commanding  a  noblo  view. 

The  traditional  history  of  Genoa  is  very  obscure,  but 
Livy  mentions  it  as  adhering  to  Rome  against  Carthage, 
by  which  it  was  destroyed  204  B.  c,  and  soon  after  rebuilt 
by  its  allies.  An  an(;icnt  bronze  tablet,  found  in  tho  Pol- 
cevr-ra  in  1506,  commemorates  tho  settlement,  by  Home,  of 
a  dispute  between  Genoa  and  a  neighboring  town  (Ir^7  n.  t\). 
In  the  sixth  century  it  fell  into  tho  hands  of  the  Lombanls, 
who  in  turn  were  dispossessed  by  Charlemagne.  After  the 
dissolution  of  the  empire  of  (he  Franks  it  jmsscd  through 
mu'-h  the  sarno  vici8si(ude^  as  other  largo  Italian  towns, 
suffering  mor'*,  however,  from  thi*  Saracens,  whoso  depre- 
dations forced  Geima  to  strengthen  her  navy,  thus  laying 
tho  founclali'>n  of  her  great  maritime  power.  For  further 
security  against  the  Mohammedans  she  formed  an  alliance 
with  Pisa,  but  eonllictft  were  afterwartls  frequent  between 
the  two  commonwealth^.  With  Venice  also  Genoa  irarried 
on  wars  disastrous  to  both,  the  Lovant  trade  being  tho  sub- 
ject of  their  mutual  jealousies,  and  tho  hostile  galleys  of 
tho  two  ropuhlies  enoountered  ea<di  other,  with  changing 
fortune,  in  all  tho  waters  of  tho  .Mcililerranean.  In  1210 
Genoa  was  able  to  phice  (he  emperor  of  her  choleo.  Michael 
Palipologus,  on  tho  throne  of  Constandnnplc,  and  reeolved 
from  him,  in  ndditinu  to  her  already  extensive  Eastern 
possessions,  tho  cesiion  of  Galata  and  Pora,  subarbs  of 


Constantinople,  which  sho  retained  till  1453,  and  of  tho 
port  of  Smyrna,  so  that  for  a  time  sho  controlled  tho  com- 
merce of  India  through  tho  Black  and  Caspian  seas.  Cor- 
sica, Minorca,  Almcria,  Tortosa,  Marseilles,  Nice,  etc,  suc- 
cessively fell  iulo  the  bands  of  tho  Genoese,  and  their 
dominion  might  have  extended  still  wider  but  for  their  in- 
ternal dissensions.  The  early  government  of  Genoa,  demo- 
cratic in  form,  was  very  turbulent  until  1270,  when  tho 
famous  Guelph  "captains  of  liberty"  assumed  the  control 
of  the  commonwealth  under  pretext  of  restoring  order; 
and  they  retained  their  jiowcr  about  twenty  years.  Tho 
first  dogo  was  elected  in  IXVJ.  In  MHO,  Franco  obtained 
possession  of  Genoa,  and  the  adventurous  Marshal  Bouei- 
cault  was  made  governor  of  tho  city;  but  in  1J2S  the  re- 
nowned Andrea  Doria  restored  his  country  to  independ- 
ence. Tho  conspiracy  of  Giovanni  Ficsco,  which  has  fur- 
nished tho  theme  of  so  umny  dramas,  occurred  in  1547. 
In  1050  Genoa  lost  70.000  of  her  citizens  by  the  plague.  In 
174G  tho  Austrians  nuulo  themselvea  masters  of  (ho  city, 
but  were  driven  out  after  holding  it  three  months.  Tho 
victorious  Bonaparte  iu  17'JG  gave  Genoa  the  title  of  tho 
Ligurian  Uepublic,  but  in  1802  he  annexed  both  town  and 
province  to  France.  By  tho  peace  of  1SI5  tho  Genoese 
territ<try  became  a  part  of  the  kingdom  of  Sardinia,  and  is 
now  a  most  iui[(orlant  province  of  united  Italy, 

Tho  Genoese  arc  now,  as  they  have  always  been,  a  bold, 
independent,  energetic,  and  industrious  peo]>lc.  Their 
commerce  is  wide  and  important;  their  manufactures  are 
very  considerable.  Sbijibuilding  is  carried  on  extensively, 
and  this  business  has  greatly  increased  during  1873  and 
1S74,  many  ships  being  built  on  commission  for  foreign 
countries.  Elegant  objects  of  household  furniture  in  wood, 
such  as  chairs,  tables,  cabinets,  etc.,  aro  manufactured  on 
a  large  scale,  and  the  silks,  velvets,  and  laces,  as  well  as 
the  coral  and  silver  filigree-work  of  Genoa,  have  a  wide 
reputolion.  Among  tho  coarser  manufactures  should  be 
mentioned  cotton  goods,  soap,  candles,  etc. ;  the  extraction 
of  oil  is  also  an  important  industry.  Recent  changes  in 
tho  methods  of  keeping  tho  custom-house  accounts  lead  to 
some  confusion  when  comparisons  are  made  with  previous 
years,  but  the  sums-total  in  1873,  as  ajipear  from  tho 
records  of  that  year,  arc — exports  (velvets,  silks,  Jaces, 
jewelry,  gloves,  etc.),  $li),;')90,000  ;  imports  (raw  cotton, 
cotton 'and  woollen  cloths,  hides,  dyostufls,  etc.), $03,930,000. 
The  construction  of  tho  St.  Gothard  Uailway,  with  the 
intended  iiujirovemcnts  in  tho  railway  connection  with 
Genoa,  will  make  this  cily  tho  nearest  Mediterranean  port 
for  AVeslern  and  Central  Germany,  and  consequently  tend 
greatly  to  increase  its  commercial  prosperity.  The  schools 
and  charitable  institutions  of  Genoa  arc  numerous  and 
well  sustained.  Tho  municipality  proj)oscs  to  form  a 
museum  in  the  Villa  Negro,  now  town  property,  by  pla- 
cing there  tho  rich  collections  of  the  late  prince  Otho,  of 
tho  marehcsc  Lorenzo  Pareto,  and  of  the  marchesc  Giacomo 
l>oria,  and  to  invito  the  hist-named  distinguished  citizen  to 
assume  its  direction,  A  princely  gift  has  been  recently 
made  to  the  municipality  of  Genoa  by  the  duke  and  duchess 
di  Galliera.  The  duchess,  being  the  only  child  of  tho 
Brignole-Sale  house,  has,  with  the  consent  of  her  husband 
and  their  son,  bestowed  the  magnificent  Brignole-Salo 
jtalace,  with  its  superb  collection  of  ])ictnres  and  its  rich 
and  rare  library,  upon  the  city  of  Genoa.  *'  for  tho  promo- 
tion of  the  study  of  tho  fine  arts  and  of  classical  litera- 
ture." A  large  sum  of  money  accompanied  this  munificent 
donation.     Pop.  in  1873,  Kli.COU.  Geo.  P.  Marsu. 

Genoa,  post-tp.  of  Do  Kalb  co.,  III.     Pop.  993. 

Genoa,  i>o8t-v.  of  Monroe  tp.,  Wayne  co.,  la.    Pop.  87. 

Genoa,  j'ost-tp.  of  Livingston  co.,  Mich.,  on  tho  De- 
troit Lansing  and  Luke  Michigan  K,  11.,  40  miles  W.  N.  W. 
of  Detroit.     Pop.  992. 

<>enoa,  post-v.,  cap.  of  Douglas  co.,  Nov.,  on  Carson 
River.  M  miles  S.  by  W.  of  Carson  City.  It  is  pleasantly 
situiited  in  a  pine-region.      Pop.  of  tp.  482. 

<*enoa,  flourishing  post-v.  and  tp.  of  Cayuga  CO.,  N.Y. 
It  lui«  several  manufactories.     Pup.  of  tji.  2295. 

Genoa,  tp.  of  Delaware  co.,  0.     Pop.  10;)0. 

Genoa,  post-v.  of  Ottawa  co..  O.,  on  tho  Lalco  Shore 
R.  K..  i;;  miles  S.  lO.  (.f  Tolc.lo.  D  is  n.ded  ns  a  great  lime- 
miinufacluring  town,  and  has  lumber,  washboard,  wooden 
bowl,  wagon,  barrel,  slovo,  boitp.  an<l  i»ther  manufactures. 
It  h»s  5  ehurchis.  a  superior  graded  school,  and  a  German 
school.  It  is  located  in  a  good  agrieuKurnl  dinlrict.  Pop. 
fi5S.  Wm.  Ili'Mi.oNc.  r.\  Km.  *'  ENTriM-itisr." 

Genoa,  post-v.  of  Seioto  tp..  Pickaway  eo..  0.     P.  151. 

i^i'uoa,  post-tp.  of  Vernun  eo.,  Wis.     Pop.  C.^."*. 

Genoa,  a  v.  of  Wnlworlh  eo..  Wis.,  on  tho  DUnols 
State  line,  at  the  orosoing  id'  Iho  Kenoflha  and  Iho  F<ix 
River  hrannhes  of  the  Chicago  and  Norlh-wcstern  ^l.  U., 
27  miles  W.  by  S.  of  Konoiha. 
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GENOA,   GULF  OF— GENTIAN. 


Genoa,  Gulf  of,  is  the  aame  generally  giyeu  to  the 
Mediterranean  N.  of  Corsica,  where  between  Spezia  and 
Oneglia  the  eoast  of  Italy  retreats  with  a  large  curve.  It 
is  a  bay,  however,  rather  than  a  gulf. 

Geure  Paint'ing  [Fr.  f/enrc,  a  •*  kind  "  or  "  sort ;"  that 
is,  painting  of  a  sj.ccial  kind]  occupies  au  intermediate  po- 
sition between  the  historical  picture  and  the  landscape,  and 
is  composed  of  elements  borrowed  from  those  two  fields. 
It  may  accentuate  these  elements  differently,  and  thus  be- 
come subdivided  itself  into  several  branches.  The  his- 
torical character  may  predominate,  and  produce  what  is 
generally  called  the  historical  genre  picture.  The  Berlin 
painter  Adolph  Mentzel's  representations  of  the  life  and 
time  of  Frederick  the  Great,  the  Belgian  painter  Wapper's 
representation  of  Charles  I.  taking  leave  of  his  children, 
or  Nicaisc  de  ICeyser's  of  the  emperor  Max  visiting  Mem- 
ling;  the  numerous  pictures  in  which  the  topics  are  taken 
from  works  of  poetry,  such  as  Ary  Schetfer's  Famt  and 
Manjiirrite,  from  (loethc's  Faust;  Eugene  Delacroix's 
The  Miiidcr  of  the  Dtuhop  i>/  Lie'je.  from  Walter  Scott's 
Qiientin  Durwfird,  or  his  Shipwrech^  from  Byron's  lion 
Jiiffii  ;  Oustavc  Dore's  illustrations  to  Dante  and  Cer- 
vantes; W.  Mulready's  representation  of  scenes  in  Shak- 
speare  and  Moliere; — all  such  pictures  are  not  exactly  his- 
torical painting,  and  yet  they  are  so  near  to  it  that  they 
cannot  well  be  called  simply  genre  painting.  Or,  on  the 
other  hand,  the  landscape  character  may  be  the  predomi- 
nant element,  and  proiluce  what  is  generally  called  still-life 
painting.  A  great  number  of  pictures  by  masters  of  the  elder 
Dutch  school,  representing  perhaps  a  decayed  doorsill,  on 
which  a  cat  basks  in  the  sunlight,  or  the  interior  of  a  poor 
room,  where  one  single  sunbeam  steals  in  and  reveals  all 
the  charms  of  cleanliness  and  neatness,  are  not  exactly 
landscape  pictures,  but  they  approach  so  near  to  that 
branch  of  painting  as  to  form  a  sort  of  transition  to  it. 
But  as  soon  as  one  of  these  elements  is  entirely  l<)st  sight 
of,  either  that  of  history  or  that  of  the  landscape,  genre 
painting  becomes  flat  or  it  approaches  caricature. 

The  relation  bttween  genre  jtainting  and  historical  paint- 
ing is  clear,  though  the  dividing  lino  between  them  may 
sometimes  bo  difficult  to  draw  correctly.  Historical  paint- 
ing represents  historical  reality;  genre  painting  repre- 
sents only  the  spirit  of  history.  In  an  historical  i>icturo 
either  the  character  or  the  situation  must  he  real.  One  of 
them  only  can  bo  fiction.  In  biblical  representations  the 
characters  are  invented,  the  events  are  real.  In  Paul  De- 
larOL'he's  CrormcrU  (tt  the  Coffin  o/  Chnrfes  I.  the  situation  is 
invented,  the  character  is  real  ;  it  is  Cromwell's  portrait. 
If  both  character  and. event  are  fiction,  the  picture  may 
belong  to  what  is  called  historical  genre  painting,  but  it  is 
not  an  historical  picture.  In  genre  painting  both  charac- 
ter and  situation  may  be  invented,  but,  although  without 
historical  reality,  they  must  have  historical  significance. 
Whether  the  subject  be  a  popular  custom,  a  procession,  a 
ceremony,  a  festival,  or  a  mere  individual  habit;  whether 
it  represent  a  business,  sailors,  soldiers,  quack  doctors,  or 
merely  an  incident;  whether  it  express  passion,  gambling, 
fighting,  flirtation,  or  merely  play, — whatever  it  may  be, 
it  must  tell  something  about  life  in  general,  such  as  it  is 
led  in  this  country,  by  this  class,  in  this  ago.  The  charm 
of  the  Dutch  genre  painting  of  the  sixteenth  and  seven- 
teenth centuries  does  not  consist  only  in  the  marvellous  ac- 
curacy and  minuteness  with  which  nature  is  ol)served  and 
imitated,  but  one  can  seo  that  these  (dumsy  peasants  become 
heroes  on  the  dyke  when  the  wall  is  broken  and  the  waters 
come — that  these  tipsy  soldiers  arc  unconquerable  when 
they  fight  for  their  freedom  and  their  religion.  One  can 
study  the  climate  and  soil  of  the  country,  the  character 
and  history  of  the  people,  in  these  pictures ;  and  were  they 
all  gathered  together  in  one  gallery,  Homer  would  not  be 
more  eloquent  or  more  complete  than  they  are.  But  with- 
out any  historical  signification  genre  painting  becomes 
utterly  fiat.  It  may  still  be  interesting  as  imitation  of 
nature,  as  a  study,  but  it  is  not  art.  A  smoked  herring 
suspended  on  a  wooden  peg  and  dangling  in  the  air.  with  a 
piece  of  hoard  for  its  baekgrouutl.  is  not  a  genre  picture. 

Less  clear  but  no  less  important  is  the  relation  between 
genre  painting  ami  landscape  painting.  Critics  often  over- 
look this  relation  entirely,  in  spite  of  the  fact  that  genre 
painting  originated  from  the  introduction  of  the  landscape 
into  the  historical  picture.  In  the  Netherlands,  Joachim 
Patenter  (1490-1550)  first  began  to  work  out  the  l.a-k- 
ground  on  which  thi  Holy  Fatnily  was  placed,  in\o  an 
elaborate  landscape;  and  this  novelty  found  so  much  favor 
that  in  the  next  generation  Henri  do  Bles  could  plaeu  an 
unbiblical  event  in  the  middle  of  the  landscape  and  yet 
sell  the  ])icturo.  In  Italy  a  similar  transition  took  place 
at  about  the  same  time.  In  the  pictures  of  Paul  Veronese 
(152S-S8).  especially  in  the  Mnrrinfje  at  Caim  and  the 
Fiiidiuy  o/ ^fn8Cf^,  tho  accessories,  the  locality,  the  land- 
scape arc  developed  to  an  extent  and  with  an  independence 


hitherto  unknown;  and  with  Jacopo  da  Ponte  (151(1-92), 
like  Veronese  a  dis>:;i])le  of  Titian,  genre  painting  was  born 
with  all  its  prinLM]>al  characteristics.  Among  the^c.  eritiea 
o!"ten  mention  repre-entatiou  of  low  life,  or,  better,  of  the 
life  of  the  lower  cKisses.  But  this  is  as  erroneous  at*  if  one 
should  say  that  it  is  a  characteristic  of  historical  painting 
ta  represent  kings.  Historical  painting  describes  the  ic- 
lations  of  man  to  his  fellow-man,  and  in  order  to  be  in- 
teresting it  must  consequently  ]»aint  powerful  men.  Genre 
painting  describes  the  relations  of  man  to  nature,  and  in 
order  to  be  true  it  must  consequently  ]>aint  men  who  eon- 
verse  intimately  with  nature.  It  is  not  low  life,  but  life  in 
nature,  which  is  characteristic  of  genre  painting.  The 
intermixture  of  nature  is  as  necessary  as  historical  sig- 
nificance. If  nature  is  too  harshly  shut  out.  genre  paint- 
ing approaches  to  caricature.  It  Js  well  known  that  Hogarth 
did  not  exaggerate.  On  the  contrary,  he  delineated  the 
vices  of  his  time  with  the  accuracy  of  a  sober  realist.  And 
yet  he  impressed  most  people  as  a  caricaturist.  The  rea- 
son is,  that  in  his  anxiety  for  psychological  precision  and 
completeness  he  forgets  that  with  the  medium  which  he 
uses  psychological  precisinn  and  completeness  are  not 
enough  to  express  psychological  truths.  According  to  its 
own  nature,  the  medium  asks  for  something  which  only  the 
admission  of  nature  into  the  composition  can  give — the 
picturesque.  Without  this  element  the  medium  is  as  sure 
to  caricature  any  idea  which  is  seen  through  it  as  a  glob- 
ular mirror  is  sure  to  distort  any  face  which  looks  into  it. 

The  origin  of  genre  painting  has  lieen  mentioned.  In- 
formation concerning  its  development  and  brilliant  culmi- 
nation in  the  sixteenth  and  seventeenth  centuries  can  be 
found  in  the  biographies  of  the  individual  artists.  After 
a  somewhat  irregular  course  through  the  last  century,  it 
has  made  a  new  departure  in  this,  and  seems  destined  to 
become  once  more  a  grand  art.  Almost  every  country  has 
one  or  more  excellent,  and  qiiitc  a  number  of  able,  genre 
painters.  The  most  eclebrnted  names  in  France  are  G6- 
rome,  Hebert,  and  Jules  Breton;  in  Germany,  Adolph 
Schrodter,  Jacob  Becker.  Karl  Hiibaer,  Rudolph  Jordan, 
and  Henry  Bitter,  all  belonging  to  the  school  of  Dilssel- 
dorf.  and  evincing  its  faults  in  their  art  of  coloring:  in 
Spain,  Escosura  and  Luis  Buiperez ;  in  America,  Winslow 
Homer;  in  Belgium,  Alfred  Stevens;  in  Denmark,  Carl 
Block;  in  the  Netherlands,  Israels;  in  England,  Thomas 
Faed;  in  Russia,  Perofl'.  Clemens  Petersen. 

Gens,     See  Tribk,  by  Hon'.  L.  H.  Morgan,  LL.D. 

Gens  d'Armcs,  a  title  in  France  anciently  applied  to 
the  whole  hoily  of  men  liable  to  military  service.  From 
the  twelfth  to  the  sixteenth  century  it  designated  the  body 
of  nobles  and  gentry  serving  under  the  kings  of  Franco. 
In  the  present  century  it  denotes  the  armed  and  mounted 
rural  police,  generally  soldiers  detailed  from  the  army. 

Gen'sericj  king  of  the  Vandals,  was  the  natural  son 
of  a  Vandal  king  in  Spain,  and  joint  heir  of  the  kingdom 
with  Gonderic,  his  brother,  whom  he  succeeded  in  428  a.  d.  ; 
crossed  to  Africa  in  429  with  50,000  men,  who  were  joined 
by  the  savage  native  tribes  and  the  Donatists;  sacked  and 
burned  Hi]tpo  in  A'M  ;  banished  the  Catholic  bishops  437; 
captured  Carthage  in  439.  and  dismantled  all  the  African 
towns  except  Carthage:  terrified  the  Mediterriinean  coasts; 
overran  Sicily  440;  took  and  sacked  Rome  for  fourteen 
days  and  nights  455,  carrying  off  the  empress  and  her 
daughters,  and  robbing  the  city  of  its  most  valued  trea- 
sures of  art;  remained  master  of  Carthage  and  the  terror 
of  both  the  Eastern  and  the  Western  empire,  successfully 
repelling  all  attacks.  D.  in  477.  He  was  the  most  terrible 
of  the  barbarian  invaders  of  Rome,  an  Arian,  and  a  fierce 
persecutor  of  orthodoxy,  au  able  general,  and  a  cruel  and 
rapacious  man. 

Gen'tian^  a  genus  of  plants  of  the  natural  order  Gen- 
tianaceaN  of  which  the  most  important  species  is  the  yel- 
low gentian  ((rrntiaiia  Jiilin),  growing  on  the  mountainous 
meadows  of  Central  and  Southern  Europe.  This  is  a  pe- 
rennial ])lant,  with  a  thick.  long,  branching  root,  erect  stem 
three  or  four  feet  high,  broad,  ovate,  bright-green  leaves, 
and  rather  large,  bright -yellow  flowers.  The  name  is 
said  to  be  derived  from  Gcntius,  an  ancient  king  of  lUyria, 
who  introduced  yellow  gentian  into  medicine.  The  dried 
root  is  an  important  drug.  It  is  of  spongy  texture,  faint 
odor,  but  intensely  bitter  taste.  Its  active  principle  is 
probably  a  bitter  cryst.allizable  neutral  substance,  the^-eH- 
fiojiicrin  of  Ludwig  and  Kromaycr,  a  body  belonging  chem- 
ically to  the  glucosides.  This,  like  other  simple  vegetable 
hitters,  when  taken  internally  tends  to  increase  the  appe- 
tite and  promote  digestion  by  gentle  irritation  of  the  mu- 
cous membrane  of  the  stomach.  Tlie  root  is  accordingly 
used  medicinally  as  a  stomachio  tonio  in  simple  <ligestive 
debility,  being  given  in  the  form  of  solid  and  fluid  extract, 
compound  infusion,  or  tincture.  The  roots  of  the  several 
perennial  species  of  the  U.  S.  have  similar  medical  prop- 
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ertiea.  Many  species  have  very  beautiful  flowers,  as,  for 
instance,  our  fringed  geotian  {G.  criniUi),  an  autumnal  bi- 
ennial. Edwakd  Ciims. 

Geutiana'cefe  [from  Gentiana,  one  of  the  genera],  a 
natural  onlor  of  exoj^t'iious  herbs,  rarely  shrubs,  with  a 
watery,  bitter  juice,  and  mainly  oppo.site  and  entire  leaves, 
without  stipules.  They  are  found  in  nearly  every  part  of 
the  world,  mainly,  however,  in  the  temperate  and  frigid 
zones.  A  few  are  climbing.  They  have,  as  a  rule,  the  tonic 
properties  allmled  to  in  the  iirticlc  Gentian.  Many  liave 
beautiful  fl<»wers.     There  are  CO  genera  and  450  species. 

Gentile  [from  the  Lat.  y**t«,  ytntii,  a  "  people  ;"'  Heb. 
goifiin  :  Gr.  iBvi)^  "  nations"],  one  not  a  Jew  ;  a  name  ap- 
plied by  the  Jews  to  all  who  were  not  of  their  own  niUion- 
ulity.  Between  Jews  and  Gentiles  there  was  a  profound 
mutual  aversion,  the  intensity  of  which  it  ir>  hard  fur  us  to 
conceive,  althuuf^h  the  teeling  itself  is  not  yet  quite  obsolete. 
The  Mormons  in  recent  times  apply  the  ternt  Gentile  to 
those  who  are  neither  Mormons,  Jews,  nor  aboriginal  In- 
dians, for  they  regard  the  latter  as  a  remnant  of  the  ten 
lost  tribes  of  Israel. 

Gentilly,  a  v.  of  France,  in  the  department  of  Seine, 
is  by  the  Wiills  of  Paris,  divided  into  two  parts.  Great  and 
Little  Gentilly,  and  contains  the  famous  hospital  of  Bicetro 
and  numerous  manufactories,  of  which  those  of  chemicals 
are  quite  extensive.     Pop.  about  15,000. 

Gcn'tleinnn  [Lat.  rir  (fe)itifi»,  or  (jenero»m:  that  is,  a 
"man  of  family,"  a  "man  of  good  birth"],  in  Groat  Brit- 
ain, a  man  of  a  rank  above  that  of  yeoman.  The  term 
geiitrt/  in  a  large  sense  includes  the  nobility,  but  in  pop- 
ular use  often  exeluclcs  them.  Thus,  British  society  is 
divided  into  nobility,  gentry,  and  yeunianry,  and  families 
are  either  nohfr,  <j*'ut(f,  or  nimplc.  Pome  of  the  Plantagenet 
kings  gave  patents  of  gentility.  Sir  ThouKis  Smith  (lol4— 
77)  says.  "...  Whosoever  studieth  the  laws  of  the  realm, 
who  studieth  in  the  universities,  who  profes?eth  the  liberal 
sciences,  and  (to  be  short)  who  can  live  idly  and  without 
manual  labor,  and  will  bear  the  port,  charge,  and  counte- 
nance of  a  gentb'inun,  he  .  .  .  shall  Ite  taken  ft»r  a  gentle- 
man." Later  authorities  make  the  bearing  of  coat-armor 
the  test  of  gentility,  but  Chaucer,  an  older  authority  than 
any  we  have  cited,  puts  it  on  a  better  ground  :  "  He  is 
gentil  that  doi-th  gentil  dedes."  The  French  f/eutifhomme 
was  properly  a  title  belonging  to  those  of  noble  birth. 

Gen'tlemcn-at-Arms  (or,  more  fully,  "Iler  Majesty's 
Body-Guard  of  tin-  Hon.  Corps  of  Gentlemen-at-Arms," 
formerly  called  "  (Jcndenien  Pensioners"),  in  the  court  of 
Great  Britain,  one  of  the  divisions  of  the  royal  body-gu:»ril, 
the  others  being  the  "  Yeomen  of  the  Guard  "  f  Beef-eaters) 
and  the  Royal  Archers  (for  Scotland).  The  Gontlemen-at- 
Arms  consist  of  one  captain  (Gold  Stick),  one  lieutenant 
(Silver  Stick),  one  standard -ben  ror  (Silver  Stick),  one  clerk 
of  the  cheque,  adjutant  and  harbinger,  one  sub-officer,  and 
forty  gentlemen,  for  the  most  jiart  retired  oflieiTS  of  the 
army.  They  are  present  only  on  occasions  of  state  cere- 
mony. Instituted  LJOU  by  Henry  VIIL  ;  received  the  pres- 
ent name  in  1S;U. 

Gen'try,  county  of  Missouri.  In  the  N.  W.  part  of  the 
State.  Ami,  51)1  square  miles.  It  is  watered  by  Grand 
Kiver  and  its  numerous  branches.  Oittle.  grain,  wool,  to- 
bacco, and  siiwed  lumber  are  the  principal  products.  Cap. 
Albany.      Pop.  11,(1(17. 

(-cii'tryvillo,  post-tp.  of  Gentry  co.,  Mo.     Pop.  255. 

<-f>nunrr'Uoii  [Lut.  i/r,ni,  "knee,"  and  fecto,  to 
"bend"],  the  act  of  kneeling  in  jirayer  an*!  worship. 
Kneeling  has  been  the  general  attitude  of  supplication  in 
all  times  and  regions.  Christ  himself  knelt  in  prayer.  In 
the  liturgies  and  rubrics  of  nearly  every  ritual  there  are  di- 
rections given  indicating  the  proper  times  for  genulleetion. 

Ge'nils  [Jjiit.  ffrini^,  fffnerfn,  a  "kind"],plu.  Gen'ora, 
in  roology  and  botany,  a  group  of  elosely-allied  animals 
or  plants,  diHfinguished  from  others  by  the  p'issession  of 
numerous  characters  in  comnum  with  each  other,  indica- 
ting a  closer  relationship  than  that  of  families,  and  yet  not 
indicating  iilentity  of  species.  Siime  genera,  such  an  Frfi» 
(threats).  Qiurrni,  (the  oaks),  etc..  are  so  plainly  marked 
as  (o  be  recognized  in  popular  language  by  a  common 
name:  iind  yet  in  many  iustanees  generic  distinctions  are 
anil  mur*t  he  partly  arbitrary  and  artificial,  becnnse  the 
genera  often  overlap  and  run  into  raeh  other.  The  rule 
or^tatemenl  laid  down  by  high  authorities,  that  the  genus 
indicates  ultimate  ntruetural  i<lentily.  the  vnrinuK  species 
being  marked  otf  by  variations  in  the  proportion  of  parto, 
is  a  very  useful  one.  as  affording  a  standard  or  ideal  a^corcl- 
ing  to  which  to  construct  genera:  but  praelh-nlly  it  \n  ul- 
iniist  nowhere  possible  to  apply  this  or  any  other  abgioluto 
rule  for  the  eonstruclinn  of  the  genus,     (See  Ai-pknoix:) 

Gcn/a'no,  town  of  Italy,  about  1ft  miles  R.  E.  from 
Rome.     Little  is  known  of  it?  history  before  the  thirteenth 


century,  after  which  it  passed  successively  from  the  domin- 
ion of  one  great  mediaeval  family  to  that  of  another.  It 
contains  i'onie  line  buildings,  but  it  is  chieHy  known  by  its 
yearly  festival  of  the  InJiorata,  on  which  occasion  (the  Sun- 
day uf  the  Corpus  Liomini)  the  streets  arc  covercil  with 
flowers,  so  arranged  as  to  pntduce  a  kind  of  floral  mosaic — 
a  show  which  attracts  many  strangers.  Pop.  about  5000. 
— Also,  town  in  Southern  Italy,  in  the  province  of  Potcnza. 

Ge'ode,  a  roundish  hollow  concretion,  sometimes  hav- 
ing the  cavity  lined  with  crystals,  sometimes  filled  with 
ocbre,  and  sometimes  quite  empty, 

Geod'esy  [(Jr.  Yew5ai<Tia,  from  yt),  "earth,"  and  SaCut, 
"I  divide"].  Geodesy  is  the  higher  science  of  surveying, 
in  which  the  magnitude  and  figure  of  the  eartli  are  taken 
into  account.  The  size  and  form  of  the  earth  are  such 
that  no  areas  of  any  considerable  extent  can  be  correctly 
admeasured  and  mapped  without  duo  regard  to  it.s  cur- 
vature. Dug  X.  lines,  ten  miles  apart,  deemed  parallel  in 
plane  surveying,  have,  in  fact,  such  a  convergence  in 
midiilc  latitudes  as  to  approach  each  other  150  feet  in  ten 
miles.  The  operations  of  a  geodetical  survey  divide, 
therefore,  into  two  principal  parts:  First,  the  measurement 
of  the  distances  and  angles  on  the  surface  of  the  earth,  to 
determine  the  geometrical  figure  of  the  area  surveyed;  sec- 
ontlly,  the  determination  of  the  position  of  this  figure  with 
regard  to  the  astronomical  meridian,  latitude,  anil  longitude, 
or,  in  other  words,  its  situation  on  the  surface  of  the  globe. 
The  first  operation,  which  is  that  of  trigonometrical  sur- 
veying, retjuires  the  lineal  measurement  of  base-lines  and 
the  oljservation  of  horizontal  angles  in  the  triaugulation. 
The  lineal  measurement  of  a  line  consists  in  the  continued 
repetition  of  some  unit  of  length,  which  operation  may  be 
performed  either  by  optical  means  or  by  actual  etmtact. 
The  (iptical  mode  of  measurement  consists  in  bringing  into 
coincidence,  side  by  side,  lines  drawn  on  two  measuring- 
bars  ;  or,  where  a  greater  degree  of  precision  is  desired,  in 
the  employment  of  a  micrometric  microscope,  mounted  on 
a  very  solid  support,  which  is  pointed  on  the  forward  end 
of  one  bar,  and  with  which  the  rear  end  of  the  next  liar 
is  brought  into  coincidence;  the  ends  being  defined  either 
by  a  fine  lino  or  other  suitable  optical  means.  In  the 
method  of  measuring  by  contact  care  must  be  had  not  to 
disturb  the  position  of  the  bar  which  remains  in  ydace, 
and  against  which  the  next  succeeding  one  is  made  to 
abut.  It  is  therefore  admissible  only  to  touch  it  with  a 
very  light  pressure.  To  this  end,  Bessel  used  a  slender 
glass  wedge  divided  along  its  parallel  sides,  which  was 
inserted  between  two  bars  purposely  left  a  short  di^lanco 
apart,  the  width  of  the  wedge  at  the  points  of  contact 
being  added  each  time  to  the  length  of  the  bar.  Kepsold's 
level  of  contact  was  first  employed  in  the  measurement  of 
base-lines  l»y  Struve  in  Russia,  and  was  subsequently 
adopted  by  Bache  in  the  U.  S.  in  a  measuring  apparatus 
which  may  be  considered  as  the  most  perfect  hitherto  em- 
ployed, and  which  will  serve  here  to  illustrate  the  princi- 
ples involved  in  the  delicate  operation  of  the  precise 
measurement  of  a  distance  of  several  miles.  The  appa- 
ratus consists  of  two  measuring-bars,  each  supported  on 
two  massive  tripod-stands,  ji laced  respectively  at  one 
quarter  from  each  end,  and  provided  with  mechanical 
means  for  adjusting  the  bars  sidewise,  lengthwise,  and  in 
height.  Kach  measuring-bar  is  a  compensating  combina- 
tion of  an  iron  and  a  brass  bar.  so  ailjusteil  as  not  only  to 
have  the  same  length  at  rlifl"erent  temperatures,  but  also 
to  preserve  an  invariable  length  through  changes  of  tem- 
perature, by  means  of  a  suitaldo  adaptation  of  the  cross- 
sections  of  the  bars  to  their  respective  specific  boat  and 
conductivity.  These  compound  bars  nre  pr<»tect4-d  from 
the  direct  influence  of  tlie  sun  by  double  tubes  of  tinned 
sheet  iron,  within  wliieh  they  are  movable  on  rollers  Ity 
means  i>l'  a  ditTerential  screw,  ndniitting  of  the  ctmtacts 
being  made  within  loSoo  ^^  "■"  '"'^'''*  T^'^'  nbutling  piece 
acts  upon  a  lever  of  contact  which  is  attached  to  the  fixed 
end  of  the  compound  bar,  and  carries  a  spirit-level  of 
great  sensibility,  the  horizontal  jiosition  of  which  defines 
that  length  iM-tu^'en  llie  two  cuntiu't  jdeees  id"  the  measur- 
ing-bar, which  iias  been  compared  with  a  standard  irtui 
bar  of  six  mt'^tres.  By  means  oi  a  circular  nbuiting-ptece 
it  is  nnido  possible  to  use  the  apparatus  nt  inelinnlions 
ranging  to  four  degrees  on  each  side  of  a  level.  (For  com- 
plete ilef^cripti'.n  <d"  this  apparatus  bco  tho  report  of  the 
U.  S.  Coast  Survey  for  1>*51.) 

An  accuracy  within  ^  of  an  inch  in  one  mile,  or  tho 
noo'ootj  "*  *'"*  whole  Icnglli.  is  attainable  by  means  of  (his 
apparatus.  'I'lu'  length  of  ea'h  bar  is  i»ix  metres,  or 
neariv  twenty  fret.  The  average  leitgth  of  base  lines  to 
whieli  nunlern  praotiee  has  8eltle<l  is  about  lO.tMtO  metres, 
or  six  miles.  The  necessity  for  extreme  aeeurncy  in  the 
mensure  of  a  base-lino  beoomrs  apparent  when  we  reflect 
tliat  whatever  be  its  errorii,  the  samo  are  oonstnntly  nuiiti- 
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plied  as  the  triangulatinn  advances,  and  an  error  of  a  foot 
in  ten  miles  would  produce  one  of  ten  feet  in  a  hundred 
miles. 

From  such  a  base-line  the  triangulation  proceeds,  by 
gradually-increasing  steps,  to  sides  of  as  great  length  as 
the  nature  of  the  country  will  admit  of.  The  preferred 
system  of  enlargement  from  the  base-line  is  that  of  form- 
ing equilateral  triangles  on  each  side  of  the  base,  which 
together  compose  a  lozenge,  the  long  diagonal  of  which, 
dulv  observed  from  both  ends,  forms  the  base  for  a  similar 
system  as  the  next  step.  In  a  country  of  moderate  eleva- 
tions, sides  from  25  to  40  miles  are  usually  attained.  In 
mnuntainous  regions,  sides  from  60  to  SO  miles  are  com- 
mon, while  100  miles  is  very  rarely  attained.-  In  work 
of  the  first  order  it  is  always  desirable  to  obtain  quadrilat- 
eral?, the  diagonals  of  which  are  iutcrvisible.  which  attains 
the  i>l)j(L'et  that  each  successive  base  can  be  derived  from  a 
preceding  one  by  two  different  triangles,  and  thus  affords 
a  eimtinual  eheck  upon  the  precision  of  the  operations. 
The  intervisibility  of  stations  on  long  lines  is  effected  by 
means  of  small  mirrors  reflecting  the  solar  rays  towards 
the  observer,  directed  by  means  of  an  apparatus  called  a 
heliotrope,  of  which  there  are  several  forms,  all  effecting 
the  same  purpose  with  more  or  less  simjilicity.  Such  a 
signal  may  be  seen  iu  the  telescope,  showing  like  a  star  of 
the  second  magnitude,  when  the  outline  of  the  mountain 
from  which  it  is  seen  is  indistinguishable. 

The  horizontal  angles  subtended  from  the  different  points 
of  the  triangulation  are  measured  by  means  of  theodolites 
— instruments  for  angular  measurement — the  vertical  axis 
of  which  is  placed  in  the  vertical  of  the  station-point  occu- 
pied, and  by  means  of  which  are  consequently  measured 
the  angles  between  the  vertical  planes  passing  through  the 
station-points  observed  upon.  The  angles  thus  measured 
are,  therefore,  the  spherical — or,  more  precisely  speaking, 
the  spheroiilal — angles  of  the  triangle  ;  their  sum  should 
exceed  two  right  angles  by  an  amount  dependent  on  the 
ratio  of  the  area  of  the  triangle  to  that  o!'  the  whole  sphere ; 
and  known  as  the  spherical  excess.  In  nn  equilateral  tri- 
angle of  sides  of  40  miles  tins  amounts  to  'J".l,  or  1"  to 
every  70  square  miles.     The  formula  for  spherical  excels 

is  as  follows :  E"  =  -  ..  ■  - — -77,  whore    a    and    b   arc   two 
2r-  sip  1" 

sides,  Cthe  included  angle  of  the  triangle,  and  r  the  radius 

of  curvature  of  the  earth  at  the  triangle.     This  radius  of 

curvature  varies  somewhat  with  the  latitude,  and  if  we  call 

E  =  T"r— : — ~,f  and  express  the  distances  in  metres,  the 
2*2  sm  1"  ■  ^ 

following  values  will  serve  for  accurate  computation  : 

Lat.  25^ log  E  =  1.40f)0 

30  1.4056 

35  1.4051 

40  1.404G 

45  1.4041 

The  size  of  instruments  used  for  the  measurement  of 
angles  in  geodetic  work  ranges  from  circles  of  12  inches  to 
40  inches  diameter,  with  telescopes  of  from  2S  inches  to 
64  inches  focal  length,  and  corresponding  apertures,  the 
smaller  instruments  being  of  course  applicable  to  the 
lesser  length  of  sides.  The  accuracy  attained  in  the  mean 
result  of  the  measurement  of  an  angle  should  not  be  less 
than  the  nearest  half  second.  When  the  largest  class  of 
instruments  is  employed  the  uncertainty  of  the  rc?ult  may 
be  reduced  to  0".2o.  Owing  to  the  variability  of  the  di- 
rections as  seen  through  the  atmosphere,  it  is  necessary  to 
measure  each  angle  at  least  twenty-five  times,  employing 
five  or  more  different  jtositions  of  the  circle  in  order  to 
eliminate  the  accidental  errurs  of  graduation,  which  even  in 
the  best  instruments  frequently  reach  2".  The  readings 
are  usually  taken  with  three  micrometer  microscopes,  at- 
tached at  equal  intervals  to  the  movable  jjlatc  which  carries 
the  telescope.  M'hcn  the  circle  has  been  firmly  mounted 
and  carefully  levelled,  the  telescope  is  pointed  successively 
at  each  station,  the  corresponding  readings  on  the  circle 
being  taken  by  means  of  the  micrometers;  the  telescope  is 
then  reversed,  and  another  series  of  observations  is  taken 
in  the  inverse  order.  The  mean  of  these  series  forms  a 
complete  measure  of  the  relative  angles  between  the  sta- 
liuus  observed  upon.  From  twenty -five  to  thirty  such 
measures  will  generally  yield  all  the  accuracy  attainable 
by  the  means  employed. 

W'lien  we  have  thus  measured  all  the  angles  in  a  system 
of  triangulation  with  the  utmost  attainable  precision,  and 
proceed  to  calculate  the  length  of  the  sides,  wo  shall  be  met 
by  discrepancies  in  such  lengths  as  may  be  independently 
derived  through  different  series  of  steps,  and  by  defects  or 

*  A  convenient  rule  for  the  distance  of  visibility  on  account 
of  Ibe  I'lirlh's  eurvature  is  tliis:  The  distance  In  miles  is  \\ 
tfivit-s  iIk'  squaro  root  of  the  height  In  feet.  Thus,  an  elevation 
of  144  feet,  iitlonia  a  visibility  from  the  horizon  16  miles  distant. 
Thi-H  iinliidea  an  average  amount  of  refraction. 


excesses  in  the  theoretical  sum  of  the  angles  about  a  given 

point,  or  in  the  several  triangles.  These  discrepancies, 
due  to  the  residual  errors  in  the  angles,  require  adjustment 
in  order  to  arrive  at  some  definite  geometrical  figure.  Such 
adjustment  is  effected  by  the  application  of  the  method  of 
least  squares,  which  demands  iliat  the  geometrical  condi- 
tions of  the  figure  shall  be  satisfied  with  the  least  possible 
change  of  the  observed  angles.  Illustrations  of  this  method 
of  adjustment  will  be  found  under  the  head  of  Squares, 
Le.\st,  Method  of. 

Since  the  triangles  are  always  small  compared  with  the 
whole  sphere,  it  is  extremely  convenient  to  compute  the 
length  of  the  sides  as  if  they  were  plane  triangles,  each 
angle  being  diminished  by  one-third  of  the  spherical  excess 
— a  method  based  upon  the  fact  that  .small  arcs  are  to  each 
other  as  their  sines. ■(■  An  interesting  example  of  the  meth- 
ods of  computation  and  adjustment  will  be  found  in  the 
Coast  Survey  Report  for  1S65,  giving  the  results  of  the 
primary  triangulation  extending  from  the  eastern  boundary 
of  Maine  to  New  York,  and  involving  three  measured  base- 
lines. 

All  geodetic  operations  are  reduced  to  the  common  level 
of  the  ocean,  and  represent  the  surface  of  equilibrium  at 
that  level — a  surface  which  is  affected  by  the  var^ving  den- 
sities of  the  earth's  crust,  and  which  therefore  will  differ 
in  many  localities  from  the  closest  approximation  to  an 
average  geometrical  figure.  It  is  uecussary,  therefore,  to 
reduce  the  length  of  each  base-line  to  what  it  would  be  at 
the  level  of  the  sea,  to  which  end  it  is  only  necessary  to 
know  its  elevation  above  that  level,  and  allow  for  the  di- 
vergence of  the  radii  ])assing  through  its  ends.  The  angles 
of  the  triangulation,  being  measured  in  the  horizontal  }>lanc 
of  each  station,  are  the  same  whatever  altitude  they  are 
measured  at.  The  elevation  of  each  station  above  the  level 
of  the  sea,  although  of  no  importance  in  the  general  jilau 
of  a  geodetic  survey,  is  nevertheless  of  great  importance 
in  topographical  aspects.  It  is  determined  by  the  ob- 
servation of  zenith  distances  of  the  several  stations  as 
seen  from  each  other;  which  observations  should  be  recip- 
rocal and  simultaneous  in  order  to  avoid  the  great  varia- 
bility of  atmospheric  refraction.  Owing  to  the  uncertain- 
ties arising  from  the  latter  cause  during  these  measures, 
the  levelling  with  a  spirit-level  and  at  comparatively  short 
sights  yields  an  accuracy  far  superior  to  that  attainable  by 
trigonometrical  levelling. 
i  The  computation  of  difference  of  height  from  reciprocal 
I  zenith  distances  observed  at  two  stations  is  made  as  follows: 
Let  2,  z'  be  the  observed  zenith  distances,  d  the  distance  be- 
I  tween  the  two  stations,  R  the  radius  of  curvature  of  the 
j  arc  joining  them,  c  the  angle  subtended  by  that  are,  ex- 
pressed in  seconds,  h—h'  the  difference  of  height;   then 

fi          ,       , .       '/sin  \iz'  —z)       „,        —         „      - 
c  =  - »  h~h'=        .    7 —.    The  effect  of  refrac- 
ycsm  1  '                    cosi(z  —  2-1-  c) 

tion  is  indicated  by  the  fact  that  the  sum  of  the  two  zenith- 
distances  exceeds  two  right  angles  by  an  angle  less  than  c, 
the  angle  at  the  centre  of  curvature.  Designating  the  ratio 
of  that  excess  to  c  as  the  corj^ricnt  of  rt/ractiotij  «j,  we  have 

m  = *      This  coefficient  of   refraction    is 

2c 
found  to  vary  from  0.07S  in  moist  localities  to  0.070,  and 
even  less,  in  dry  and  elevated  regions. 

AVhen  the  value  of  in  may  be  assumed  as  known,  the  dif- 
ference of  elevation  may  be  computed  from  the  zenith- 
distance  measured  at  one  station  only,  by  the  formula 
,       ,,      <fcos(z-}-nic  —  ^c) 

h—h'= TT :—. 

sio(^  -j-  mc  —  c) 

The  geometrical  figure  and  dimensions  of  a  system  of 
triangulation  having  been  determined  by  the  methods  here- 
tofore sketched,  the  next  step  is  to  determine  its  jiosition 
in  azimuth  and  latitude.  The  azimuth  is  determined  by 
observations  on  the  pole-star,  pref^^'rably  at  its  elongations, 
when  the  accurate  knowledge  of  time  docs  not  affect  the 
result;  by  which  means  the  meridian  plane  is  referred  to 
some  point  included  in  the  system  of  horizontal  angles  of 
the  triangulation.  In  order  to  check  the  accumulation  of 
small  errors  iu  tho  measure  of  horizontal  angles,  and  to 
take  into  account  the  local  variations  of  the  direction  of 
gravity,  it  is  now  customary  to  determine  the  astronomical 
meridian  with  reference  to  the  triangulation  at  a  great 
number  of  stations,  and  to  take  an  average  of  the  whole 
for  the  orientation  of  the  scheme  of  triangles.  On  siniilar 
considerations,  the  latitude  is  observed  at  a  great  number 
of  stations,  in  order  that  from  their  comparison  there  m^y 

t  With  the  angles  so  reduced,  one  side  and  the  three  angles 
being  always  given,  the  computation  of  tlie  other  two  side.s  pro- 
ceeds upon  the  principle  tliat  the  sides  are  to  each  other  in  the 
same  ratio  as  the  sines  of  the  opposite  'ancles.  It  is  eu.storufiry 
to  carry  thf  expression  of  tlip  nn;,'les  to  iiundrcdtlis  of  seconds 
of  arcs,  and  to  employ  eight  places  of  decimals  iu  the  logarith- 
mic computation. 
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be  derived  an  average  value  of  the  earth's  curvature  in  the 
meridian,  less  iuflufueed  by  local  attraction  than  the  coin- 
pari:!on  to  two  terminal  stations  woubi  probably  be. 

The  azimuth  is  usually  determined  by  means  of,  the  aame 
theodolite  which  serves  for  the  measurement  of  horizontal 
angles,  using  the  mercurial  horizon  for  direct  and  reflected 
observations  of  the  pole-star  in  preference  to  the  spirit- 
level  on  the  traufiit-axis  of  the  instrument.  The  determina- 
tion of  a  meridian-mark  by  means  of  a  transit-instrument, 
oniploying  upper  and  !ower  passages  of  circumpolar  stars, 
is  to  be  specially  commended. 

The  determination  of  latitude  is  primarily  effecfc<l  by 
the  observation  of  the  zenith-distances  at  upper  and  lower 
culminations  of  circumpolar  stars,  or  else  by  the  measure- 
ment of  zenith-distances  of  stars  the  de<diuatiuns  of  which 
have  been  well  ascertained  at  fixed  observatories.  The 
most  convenient  praetfce  for  determination  of  latitude  iu 
the  field,  where  the  employment  of  instruments  carrying 
circles  of  large  size  is  extremely  inconvenient,  has  been 
found  to  be  that  of  equal  zenith-distances,  first  suggcsfed 
by  Gauss,  and  put  in  practical  shsipe  by  Talcott.  This 
method  consists  in  selecting  from  the  great  number  of  etars 
whose  positions  arc  now  accurately  determined,  two  that 
fulloxv  each  other  within  a  few  minutes  of  time,  and  which 
have  nearly  the  same  zenith-distance  at  the  place  of  obser- 
vation, on  opposite  sides  of  the  meridian.  A  telescope  of 
considerable  power,  with  attached  level  and  micrometer, 
serves  to  measure  the  difTercnees  of  zenith-dislance.  The 
method  thus  leaves  to  the  permanent  observatories,  sup- 
plied with  instruments  of  great  power,  the  ascertainment 
of  absolute  declinations,  ancl  at  the  fiehl-iilation  wc  only 
concern  ourselves  to  measure  micrometrically  the  diffon-nce 
of  zenith-distance,  including,  of  course,  the  ascertainment 
of  the  level  correction.  It  is  evident  that  the  mean  of  the 
decliuations,  corrected  for  half  the  diiference  of  zenith- 
distance,  will  give  the  latitude  of  the  place.'*  By  these 
means  it  is  found  practicable  to  determine  the  latitude 
within  0."l  by  observing  twenty-rjve  pairs  of  stars  on 
thrt'c  nights,  occupying  about  four  hours  on  each. 

Another  method  of  determining  the  latitude  is  by  ob- 
Bcrving  the  times  of  passage  of  stars  which  culminate  near 
the  zenith  over  the  prime  vertical  on  both  sides  of  the  me- 
ridian. The  difference  between  the  declination  of  each 
star  and  the  latitude  of  the  place  is  then  deduced  from  the 
dilFerence  of  lime  between  its  two  prime  vertical  transits. 
This  method,  tirst  employed  hy  TJesscl,  is  susceptible  of 
great  precision,  but  absorbs  mueh  time;  having,  however, 
the  economical  advantage  of  employing  the  same  instru- 
ment which  is  used  for  observations  of  time,  the  astronom- 
ical transit.  Observations  have  been  made  at  the  same 
station  by  the  three  different  methods,  to  test  their  agree- 
ment ^^ith  the  following  results: 

Latitude  tif  Sfiition  Mount  AffnmenticnH,  Mc. 
By  differences  of  zenith  distance.. .43°  13'  24.H'.)"  ±0.1 1" 

By  absolute  zenith  distances 2.^.07     ±0.10 

By  transits  in  prime  vertical. 24. 'J7     iO.I4 

phowing  an  aecordiiuce  within  the  limits  of  the  probable 
error. 

While  the  astronomical  latitude  is  referred  to  a  <lefer- 
minato  piano  in  space  —  viz.  that  of  the  eq viator — the 
longitude  is  merely  relative  to  some  assumed  meridional 
plane  of  the  globe,  for  which  it  is  customary,  for  many 
nistorie  reasons,  to  take  that  of  the  (Jreenwieh  Observ- 
atory in  England.  It  is  obvious  that  the  difference  of 
longitude  between  two  stations  can  only  be  determinol 
hy  corref<ponding  observations  at  both  ])lacc?.  Our  only 
means  of  measuring  such  differences  being  by  time,  we 
must  note  at  the  outset  that  the  unit  employerl  and  per- 
ceptible to  our  senses  is  much  larger  than  th;it  employed 
in  the  co-ordinate  of  latitude,  the  seetuid  of  tiuu^  being 
fifteen  times  as  great  as  the  8"cond  (»f  are.  Henee  the 
extreme  didiculty  of  precise  determinations.  The  es- 
sential mode  of  obtaining  a  difference  of  longitude  is 
that  of  comparing  the  accurate  local  time  of  eaeli  phiee 
by  means  of  some  instantaneous  phenomenon  that  can  lie 
simullanenuHly  observe*!  at  both  places.  A  \\\\A\  of  light 
visible  from  each  station  is  the  type  of  this  mode  of  de- 
termination, hut  is  applicable  only  for  limited  dislanoes. 
Oceultationa  of  stars  by  the  moon,  although  not  strictly 
nimullaneous,  yet  reducible  lo  a  eomintm  in^lant,  arc  llio 
next  in  order  of  aecuraey,  hut  fail  in  extreme  preoision, 
from  the  faet  that  the  moon's  etlge  presents  very  sen- 
sible inequalities.  Solar  celipfes  have  a  somewhat  greater 
degree  ot  jirecifiinn  than  occiiltalions  of  Hturs,  but  or-eur 
at  very  rare  intervals.  The  tranKpfirtalton  of  ehroiiom- 
eters  from  one  place  to  another  f<'r  inter-ooniparl(*on  of 
local   time   uffordH   another  means  of  reoognized    value. f 


*  A  marked  ndvantaKO  of  tho  method  la  thut  rofraotlon  en- 
ters only  dltferentlallv  Into'the  resullii. 
t  Yet  the  degree  of  aecordRnco  In  the  resulU  nttalnKblo  by 


By  far  the  most  precise  method  of  determining  differences 
of  longitude  is  by  means  of  the  electric  telegraph,  by 
which  astronomical  clocks  at  different  places  are  com- 
pared with  each  other  ehronographically  with  the  utmost 
precision.  The  method  of  recording  observations  of  time 
on  a  chrouographic  register,  by  means  of  a  galvanie  circuit, 
known  in  Kurope  as  the  ,lmc/iV(iii  »icf/(o(^,  originated  in 
the  r.  S.  Coast  Survey  with  (he  first  attempts  to  determine 
longitude  by  means  of  the  electro-magnetic  telegraph. 
The  chnnwf/raphic  revurfl  is  made  on  a  cyliiider,  revolving 
with  nearly  uniform  velocity,  covered  with  a  sheet  of  paper, 
U]>on  which  a  pen  traces  a  line,  interrupted  or  deflected  for 
an  instant,  llirough  the  agency  of  an  electro-magnet,  every 
time  the  pendulum  of  the  clock  passes  the  vertical,  and,  in 
doing  so.  interrupts  a  galvanic  circuit.  The  pen  is  at  the 
same  time  slowly  moving  lengthwise,  so  that  the  lino 
formed  is  a  long  spiral,  which  is  thus  graduated  into  spaces 
corresponding  to  seconds  of  time,  and  described  with  uni- 
form velocity.  \Vhon  any  instant  of  time  is  to  be  recorded 
the  observer  strikes  a  finger-kcy,  which,  like  the  pendulum, 
breaks  the  galvanic  circuit,  and  causes  a  similar  mark  to 
be  made  on  the  record;  the  position  of  which,  in  reference 
to  tho  adjacent  seconds  marks,  can  be  read  off"  with  great 
precision.  The  method  of  determining  longitudes  by 
means  of  the  electric  telegraph  is  substantially  as  follows: 
A  transit-instrument,  astronomical  chtek,  and  chronograph 
arc  mounted  at  each  station.  After  .suitable  oh>ervation8 
for  instrumental  corrections  at  each  stnlirm,  which  are  re- 
corded only  at  tho  place  of  observation,  the  clock  at  tho 
eastern  station  is  first  put  in  connection  with  the  circuit, 
so  as  to  write  on  the  chronographs  at  both  stations.  Next 
that  at  the  western  station  is  made  to  perform  the  same 
service.  Now,  since  these  records  have  been  obtained  at 
both  stations,  it  will  be  easily  seen  that  if  there  bo  any 
sensible  interval  of  time  consumed  in  the  transmi.^sion  of 
the  signals,  tho  difference  of  longitude  obtained  from  the 
record  at  the  eastern  station  will  bo  loo  great  by  that  in- 
terval, and  that  at  the  western  station  will  be  too  small  by 
the  same  amount.  The  mean  result  will  give  the  longitude 
free  from  this  error,  and  the  difference  measures  double  tho 
time  of  transmission  of  the  signals  through  the  whole  cir- 
cuit. By  this  method  tlic  longitude  of  Harvard  01)-;erv:i- 
tory  from  Greenwich  has  been  dctcrmineil  by  the  U.  S. 
Coast  Survey,  on  three  different  occasions,  with  the  follow- 
ing Iiighly  accordant  results: 

18(;i5,  by  Anglo-American  cahles Ah.    44m.    31.005.    . 

1870,  bv  l-'rerieli  eal)les  to  Duxbury :il>.;iy 

1872,  by  French  cable  to  Si.  Pierre :i0.yi; 

Instructive  exiimi)los  of  this  method  will  be  found  in  the 
Coast  Survey  Reports  for  1S4S,  18:i(>,  ISHO.  1807,  and  1S72. 
When,  by  the  operations  heretofitre  indicated,  the  trigo- 
nometrical network  of  a  country  has  be<-n  ileterniined,  and 
its  situation  in  respect  to  the  astronomical  meridian,  the 
equator,  and  the  assumed  first  meridian  has  been  aseer- 
tained,  it  remains  to  compute  for  each  point  of  the  Iriangu- 
lation  its  latitude  an<l  longitude,  in  order  to  project  tho 
sauH?  upon  a  map.  The  latitude  ami  longitude  of  some 
point  of  departure  being  known,  and  the  distance  and  azi- 
muth of  the  next  station,  we  proceed  to  compute  the  differ- 
ence of  latitude  and  longitude  and  the  reverse  azimuth  by 
the  following  formula',  which  take  into  acennnt  (he  sphe- 
roidal figure  of  the  earth,  and  are  those  used  in  flie  U.S. 
Coast  Survey.  Let  n  be  the  equatorial  radius  of  the  earth, 
or  6,378,206  mi^tres;   h  the  polar  semi-axis,  or  6,35t),584 

u'*  —  h'^ 

nu'^tros;  then  c*=: r — >  e  being   tho   ecccntrieitv  ;    the 

«■* 
radius  of  curvature  iu  tho  meridian  for  any  latitude  L  is 

7^= — —    ;  the  normal  to  its  intersection  with  tho 

(l-c»8in2j:)3 

polar  axis  is  A'= :'     Let,  further,  A'  desig- 

(l-c»sin«£)* 
natc  the  distance  between  two  trigonometrical  stations, 
L,  V  their  latitui|o,  .1/,  J/'  their  longitude,  Z  and  A'  the 
a/.imutlis  of  the  lino  A',  counted  fr(uu  S.  around  by  W.; 
then  «e  have,  in  the  spheroidal  triangle  formed  by  tho  polo 
and  the  two  !*tutions,  bv  development  into  series,  L—L'^ 
Kcits  Z  A'^Hin-tJgtan'/,  h'^s'io^Zooi X{  1  -f  3tnn«J^) 
R      ^  IVZW         "*"  «6A^«' 

—  Muyo. 

Tho  last  term  is  a  small  correction  duo  to  the  fact  (hat  tho 
series  is  developed  for  (he  radius  of  ourvalure  u1  tho  latiludo 
of  the  given  station,  instead  of  the  miihlle  latitutle.  6A  being 
an  npproximatu  valuu  of  the  differeneo  of  latitude  derived 

,   „      3  H€^9\x\  A  COS  /,. 

from  the  llr.nt  and  acoond  terms,  ana  />  —  — .~rr ,:  — 

2  n(  I  ~  r') 

different  llmekee|ierH  iind  hy  repeutM  trnnsportalion  fiilln  far 
short  of  what  would  he  reiiuiVlle  to  nnike  llie  dlrtVn>nee  of  lon- 

f:hud(>  HO  obtuluod  comparablu  In  nccurucy  with  dlllerencos  of 
Btitude. 
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GEODESY. 


A'sin  Z 
We  have  further  M'  —  M=—_—r;< 


and  ^'-2=180° 


The  use  of  these  formulEe  is  made  quite  convenient  by 
means  of  tables  of  coefBeients  rlepenilinf;  on  the  latitude, 
which  can  bo  found  in  the  Const  Suvvey  Report  lor  ISCO. 

With  the  duterTiiination  of  the  latitude  anil  lonsitudcof 
each  triangulntion-point,  and  of  their  relative  distances 
and  boariuffs,  the  work  of  geodesy  is  concluded.  The 
further  operations  requisite  to  the  construction  of  a  eom- 
plcto  map  of  a  country  are  set  forth  in  our  articles  on 
Torocn.UMiv  and  Map.  It  remains  now  to  show  how  the 
figure  aud  raaguitude  of  the  earth  may  be  derived  from  the 
results  of  the  geodetic  operations  that  have  been  reviewed. 

The  fundamental  elements  of  the  earth's  magnitude  and 
figure  have  long  been  a  subject  of  the  highest  interest  to 
philosophers.  While  measures  approximating  to  precision 
have  only  been  executed  within  the  last  200  years,  attempts 
were  made  to  ascertain  the  diameter  of  the  globe  as  early 
as  200  years  before  our  present  era.  The  sphericity  of  the 
earth  was  fully  recognized  by  the  .\le.\andrian  school,  and 
Eratosthenes.by  a  comparison  of  the  angle  of  the  shadow 
of  a  vertical  style  at  Alexandria  and  at  Syene,  had  esti- 
mated the  circumference  of  the  earth  to  be  about  252,000 
stadia;  and,  later,  rosidonius,  by  a  similar  comparison  of 
the  altitude  of  the  star  Canopus  at  Rhodes  and  at  Alexan- 
dria, derived  a  value  of  240.000  stadia.*  Under  the  au- 
S])iees  of  Maimou,  caliph  of  Bagdad,  the  length  of  a  degree 
was  determined  to  be  between  5fi  and  oGj  Arabic  miles, 
equivalent  to  58,400  to  S'.I.OOO  toises — a  result  only  about 
2A  per  cent,  in  excess.  Meantime,  the  Western  World  had 
fa"llen  into  the  night  of  the  Middle  Ages,  during  which  the 
cnrtli  was  again  considered  as  flat;  and  it  was  not  until 
ISOO  years  after  Eratosthenes  that  Snellius  and  Musschen- 
brock,  by  measures  near  Leyden  in  Holland,  between 
1(115  and  1829,  determined  the  length  of  a  degree  to  be 
57,033  toises.  Norwood  ( ll)?.:J-.'!5)  found  the  length  of  a 
degree  between  London  and  York  to  be  57,:i00  toises. 

But  these  attempts,  as  well  as  that  of  Ferncl  in  France, 
while  they  are  notable  approximations,  were  not  based  upon 
methods  of  precision.  The  first  application  of  accurate 
measurement  w;vs  made  in  16ti9  by  Picard,  who  first  applied 
telescopes  to  astronomical  observation,  between  Malvoisin 
and  Amiens,  in  France,  which  operation  furnished  to  Newton 
the  data  for  the  demonstr.ation  of  the  law  of  gravitation. 
At  that  era,  under  the  intelligent  auspices  of  Louis  XIV., 
the  French  continued  to  lead  in  geodetic  operations,  and  in 
connection  with  the  trigonometrical  survey  of  France  three 
arcs  were  measured  by  the  two  Cassinis  ( I68.'5-1700)  be- 
tween Bourges,  Paris,  Amiens,  and  Dunkirk,  by  trigono- 
metrical oper.ations,  avowedly  for  the  purpose  of  determin- 
ing the  figure  and  magnitude  of  the  earth.  While  such 
measurements,  taken  in  middle  latitudes,  would  well  serve 
to  determine  the  average  diameter  of  the  earth,  they  eould 
tlirow  but  little  light  on  the  question  of  its  ellipticity,  which 
can  be  derived  only  from  ares  measured  in  widely  ditferent 
latitudes.  From  theoretical  considerations,  supported  by 
the  pendulum  observations  of  Iluyghens  aud  Richer,  New- 
ton had  concluded  the  polar  axis  of  the  earth  to  bo  some- 
where between  yju  and  5J5  less  than  its  equatorial  diame- 
ter, while  Cassim's  measures  indicated  a  slight  excess  of 
the  polar  axis.  In  order  to  settle  this  question,  the  French 
determined  to  measure  ares  of  the  meridian  near  the  equa- 
tor and  near  the  pole,  in  addition  to  those  situated  within 
their  own  country.  Accordingly,  about  1740  three  degrees 
were  measured  in  Peru,  near  the  equator,  by  Bouguer  and 
La  Condamine,  and  a  corresponding  arc  in  Lapland,  near 
Tornea,  by  Maupertuis  and  Clairaut.  The  results  of  these 
operations  showed  a  flattening  at  the  pole  of  between  njj 
and  -jj;,,  and  first  established  the  fact  of  the  spheroidicity 
of  the  earth. 

Since  that  time  all  civilized  nations  have  been  engaged 
in  making  geodetical  surveys  of  their  territories,  either 
with  the  direct  object  of  measuring  arcs  of  tho  meridian 
or  of  a  parallel,  with  a  view  to  the  determination  of  the 
elements  of  the  earth's  figure,  or  in  connection  with  a  com- 
plete trigonometrical  survey  of  their  respective  countries. 

The  French  have  covered  their  entire  territory  with  a 
network  of  triangulatiou,  and  their  meridional  arc,  of  over 
ten  degrees,  from  Dunkirk  to  Barcelona,  forms  a  leading 
element  among  tho  existing  data,  having  served,  in  connec- 
tion with  the  .arc  measured  by  them  in  Peru,  for  the  deter- 
mination of  the  metre  as  the  ten-millionth  part  of  a  merid- 
ional quadrant.  The  value  thus  obtained  has  been  found 
somewhat  too  small  when  more  extended  measurements 
are  taken  into  account,  as  will  be  seen  below.     England 

*  We  lack  the  means  of  making  an  approximate  comparison 
of  these  estiniates  with  modern  measures,  but  they  show  that 
the  problem  was  well  understood  by  the  ancients. 


has  not  only  covered  the  British  Isles  by  the  geodetic 
operations  of  the  Ordnance  Purvey,  but  has  executed  still 
more  extensive  surveys  in  India,  besides  extending  at  the 
Cape  of  Good  Hope  the  arc  first  measured  by  Lacaille 
under  French  auspices.  In  Russia  the  geodetic  operations 
carried  on  by  the  Struves  cover  a  range  of  twenty-nine 
degrees  of  latitude.  The  Scandinavian  and  German  states 
have  contributed  their  share.  In  Italy  aud  Spain  great 
activity  in  tiie  same  direction  has  lately  been  developed  ; 
and  an  international  organization  for  the  complete  junc- 
tion of  all  European  triangulations  is  actively  engaged  in 
bringing  the  whole  network  of  Europe  into  one  uniform 
system  of  geodetic  measurement.  North  .Ymcrica  early 
{I'liil.  Trana.,  176S)  furnished  a  contribution  to  the  general 
stock  of  information  by  Mason  and  Dixon's  measurement 
of  the  line  between  Maryland  and  Pennsylvania,  and  the 
determination  of  latitude  at  its  terminal  points.  But  since 
the  increase  of  ])recision  demanded  in  the  latter  element 
this  datum  has  lost  its  place  among  the  valid  measures. 
Trigonometrical  operations  of  the  V.  S.  Coast  Survey  have, 
liowever,  furnished  up  to  this  time  an  addition  of  eight 
degrees  of  the  meridian — namely,  .1A°  in  New  England  and 
45°  from  the  head  of  Chesapeake  Bay  to  Ocracoke  Inlet; 
aud  much  larger  contributions  to  the  admeasurement  of 
the  earth's  figure  are  accruing  from  the  further  prosecution 
of  the  work. 

It  will  be  readily  seen,  without  going  into  mathematical 
developments,  that  the  measure  of  tlie  length  of  a  degree 
in  diff'erent  latitudes  on  the  same  meridian  will  give  us  tho 
measure  of  the  earth's  ellipticity;  and  if  in  different  me- 
ridians we  should  find  a  different  degree  of  ellipticity,  the 
inference  would  obtain  that  the  equator  itself  is  not  a 
circle,  and  the  earth's  figure  therefore  not  precisely  a  sphe- 
roid of  revolution  about  its  polar  axis,  but  more  nearly  an 
ellipsoid  of  three  axes.  There  is  a  small  preponderance 
of  evidence  in  favor  of  the  latter  supposition  ;  but  as  by 
far  the  larger  proportion  of  meridional  ares  have  been 
measured  in  nearly  the  same  longitude,  while  the  total 
aggregate  does  not  yet  reach  a  quarter  of  a  circle,  the  con- 
clusion as  to  the  ellipticity  of  the  equator  is  at  present 
within  tho  uncertainties  of  the  data. 

It  will  not  be  out  of  place  here  to  show  the  method  of 
finding  the  semi-axis  .and  ellipticity,  when  the  lengths, 
'amplitudes,  and  middle  latitudes  of  two  arcs  arc  known. 
Let  »,  A,  m,  and  »',  A',  w'  represent  those  data  respectively, 
and  0,4, as  heretofore,  the  equatorial  and  polar  semi-axes; 
then, 


a—h 


cos  2m'  —  cos  2m 


n  +  h 
2 


—  cos  2m' 
K 


-  —  cos  2i» 


cos  2m'  —  cos  2m 
from  which  a  and  h  are  readily  found,  as  well  as  tho  ellip- 

..  u  •  "-' 

tieity,  which  is  €  = 

a 

Bessel  has  shown  how  measurements  made  in  different 
parts  of  the  earth,  com]>rising  not  only  those  of  meridional 
ares,  but  also  ares  of  the  parallels  or  geodetic  arcs  measured 
in  anv  direction,  may  be  combined,  by  the  method  of  least 
squares,  to  give  the  most  probable  elements  of  the  earth's 
figure  ;  and  in  1841  (Anl.  Si'iich.,  Xu.  4:;8).  he  derived,  from 
tho  data  existing  at  that  time,  the  follo^ving  values  ;  a  — 
6,377,397  metres,  6  =  6,356,079  metres,  .and  hence  e  =  jjj, 
and  the  length  of  a  meridional  quadrant  =  10,000,856 
metres. 

The  latest  general  combination  of  the  various  meridional 
ares  with  a  view  to  the  determination  of  the  figure  of  the 
earth  has  been  made  by  Clarke,  of  the  British  Ordnance 
Survey,  published  in  1SB6.  It  does  not  comprise  the  re- 
sults of  the  American  measures,  which  were  only  published 
in  1868,  but  these  so  closely  agree  with  the  general  result 
that  their  introduction  would  not  sensibly  modify  the  ele- 
ments. It  is  based,  like  all  previous  discussions,  upon  the 
supposition  that  tho  uncertainty  of  the  measured  lengths 
of  the  arcs  is  extremely  small,  compared  with  that  of  their 
amplitudes  or  differences  of  latitude;  since  the  latitudes 
are  affected  by  the  irregularities  of  local  attraction  to  an 
amount  generally  between  one  and  two  seconds  of  an  arc, 
attaining  in  mouutainous  regions  even  ten  seconds.  Sta- 
tions exhibiting  extraordinary  discrepancies  in  latitude  are 
of  course  excluded  from  the  discussion,  which  was  preceded 
by  a  minute  comparison  of  all  the  standards  of  length  that 
had  served  in  the  several  operations.  The  following  arcs, 
entitled  to  equal  consideration  by  their  superior  precision, 
have  entered  into  the  comparison:  (1)  "The  French  arc, 
from  Formcntera  (lat.  38°  W)  to  Dunkirk  (lat.  51°  2'), 
having  an  amplitude  of  12°  22',  and  comprising  six  lati- 
tude-stations.    (2)  The  British  are,  from  Greenwich  (lat. 
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51<»  28')   to   Saxavord  (lat.  60°  40');   amplitude  9°  21', 
with  six   latitude-stations.     (3)  The  Indian  arc,  between 

Piinime  (lat.  8°  10')  and  Koliiina  (lat.  29°  31') :  iimplitude 
21°  21',  with  eight  latitude-stations.  (4)  The  Runsiun  arc. 
from  Stare  Nekrassowska  (lat.  46**  20'1  to  Kuglcnoess  (lat. 
70°  40'):  amplitude  25°  2<l',  thirteen  latitude-etationi'. 
(51  The  Tape  of  Good  Hope  arc.  from  Xorlh  End  (lat.  2l*° 
44')  to  Cape  Point  (lat.  ;;4°  21' ) ;  amplitude  4°  37':  live 
latitude-stations.  (6)  The  Peruviuu  arc,  from  X.  lal.0°2' 
to  S.  lat.  3°  4';  amplitude  3°  G' :  two  latitude-stations. 
Theso  six  ffroups,  aggregating  an  are  of  over  7(>°,  and  com- 
prising 40  Iiititude-stations.  when  treated  with  reference 
to  a  Sjdiernid  o(  rotation,  yield  the  following  results: 
Ef(uatorial  st-ini-axis  =  2ir.'JL'f,.0r)0  feet  =  0.378,200  metres. 
Polar  semi  axis  =20.865,120     "    =6,350,584      " 

Ellipticlty  ==  Ti^. 
When  the  latitudes  of  the  several  stations  are  computed 
from  the  mean  of  each  arc  upon  these  elenn'nts.  the  difTor- 
enee  between  the  computeil  and  observed  hililuiles  is  on  the 
average  ±  1".8,  a  dfgrce  of  discordance  fairly  ascribable  to 
local  deviations  of  the  plumli-line.  The  same  data,  treated 
with  referenee  to  an  ellipsoid  of  three  axes,  indicate  an 
cllipticity  of  the  equati.r  of  1  :  3270,  while  the  average 
error  of  the  latitudes  is  only  reduced  to  ±  1".4,  which  small 
improvement  gives  no  great  support  to  that  fls?uni])tion. 
A  quadrant  of  the  meridian  on  the  spheroid  (of  rotation. 
the  elements  of  which  are  above  given)  is  eqnal  to 
10,00I,S87  metres,  showing  that  the  metre  falls  short  of 
it.i  presumed  value  by  its  ^sVii*'*  p-^rt. 

It  appe;irs  that  this  figure  may  be  taken  as  the  most  prob- 
able that  can  be  <leduced  from  the  geodetic  measurements 
published  at  the  present  time;  nor  is  it  likely  that  it  will  1 
be  materially  changed  by  the  operations  ni>w  in  pmgross 
in  Central  Europe.  The  following  table,  derived  from 
the  same  elernents,  embodies  the  data  which  arc  most 
likely  to  bo  useful  to  the  American  reader: 

LcnRth,  io  metres,  of  nno  rlegrw— 

Latitude.  OD  thu  ni<-ri<liuu.  oa  Hit-  [nirallL-l. 

2a°  lin,7M  102..V24 

24  ]10,7.^3  101.7.".4 

25  110,708  imX'2 

26  110,783  100.119 

27  110,799  99,2.>7 

28  110,815  98,304 

29  110,831  97,441 

80  110.848  9G,4S8 

81  J10,Sf..i  95,500 

82  1!0,S«3  94,495 

33  110,901  93.4.'>5 

34  110.919  92,.'W7 

35  110,937  91,291 

30  llO/J.-iO  90.100 

37  110,975  89.014 

38  110,994  87,8;J5 

39  111,013  80.(;29 

40  111,033  85.390 

41  111.052  84,137 

42  111,072  82,853 

43  111,091  81,543 

44  lll.in  80,208 

45  111,131  7S,849 

46  111,151  77,400 

47  111,170  70,05S 

48  111,190  74.r,27 

49  111, -.'10  73,174 
60  Ill,2-i9  71,098 

Besides  geometrical  admeasurements  of  the  earth,  there 
nre  jihysical  considerations  which  lead  to  an  estimate  of  its 
form  and  elHpticity  which  it  is  of  interest  to  compare  hero 
with  the  above  results.  I'pon  the  hypothesis  of  the  earth 
havin'4  the  form  which  a  lluid  mass  of  its  dimensions 
would  assume  rotating  with  tlie  same  velocity,  it  wasslmwn 
by  r'lairaut  in  1713  that  the  increase  of  gravity  in  pass- 
ing from  the  equator  to  the  jmles  varies  as  the  .'jqiuiro  of 
the  sine  of  the  latitude,  and  that  a  certain  relation  must 
necessarily  exist  between  the  cllipticity  and  the  amount  of 


gravity — namely,  that  '    ~  1    1(5' 


-  e)  sin*//,  where  fi  is 


the  force  of  gravity  at  the  equator,  tf  that  at  any  latitude 
/,,  m  the  ratio  of  eentriftigal  force  at  the  equator  to  gravity, 
and  c  the  cllipticity. 

The  force  of  gravity  has  been  determined  at  a  great 
number  of  staliotif*  by  pf-ndulum  fxpcriment?,  an  exhaust- 
ive discussion  of  whii-h  is  In  be  founrl  in  AiryV  trenti>e  on 
the  figure  of  the  earth.  (/w*'_v,  Mitrop.,  1S30.  See  also 
Pknthi.i'M  KxpKitiMKNTS.)  Th«  general  result  of  these 
observations  is  that  the  difference  between  the  equatorial 
anil  polar  diameters,  or  the  elliplieity  of  the  earth,  Is  t^\r^ 
of  t  lit-  former.  This  is  somewhat  larger  than  tin'  ellipticily 
deiluced  from  the  geoiletic  mca-^ures  above  recited — namely, 
jl^r;*  ''1*'^  dilTercnee  between  the  two  results,  partly  atlrili- 
utablc  to  the  unequal  distribution  of  land  and  water  onthe 
surface-  of  the  earth,  is  so  small  as  to  show  thiit  the  (iiMlri- 
biition  of  the  ciirtirs  ma«s  i«  very  nearly  that  which  would 
result  from  the  supposition  thut  ittj  form  is  due  tu  an  an- 


terior fluid  condition,  or  that  if  its  interior  bo  now  fluid 
the  hardened  crust  is  very  closely  adapted  to  th«  form  of 
fluid  equilibrium. 

The  standard  works  to  which  the  studeot  of  geodesy  may 
be  referred,  in  addition  to  those  already  cited,  arc  Delambro 
and  Mechain,  Iini*e  dn  St/iteme  Afetrifjite  ;  Puissant.  TvtiiU 
(if  Oeod/xie  (IS42):  Bessel's  GrndmrHUHUfj ;  Fiecher'8  ^tVo- 
diiitir  ;  James  and  Clarke.  Ordnance  Trhfonnmftriml  Siirrnf 
of  (tnat  Jfritniii,  etc.  (1858);  Pratt,  Fitjnrr  of  thr  Eftrth 
(1871).  Xo  systematic  treatise  on  geodesy  is  at  the  present 
time  (1875)  extant  in  the  English  language. 

J.  E.  lIlLOARD. 

Georfrey  ol  Mon'moiith  (Jkffrev  at  AnTnrn),  a 
Welsh  chronicler,  became  bishop  of  St.  Asaph  in  ll.'>2,  and 
probaiily  d.  in  1151.  His  most  important  work,  Cfnotiiron 
sirr  I/intoria  lirit'tnum,  is  ])roliably  a  jjaraphrasc  of  some 
older  work,  and  so  abounds  in  fables  as  to  have  small  his- 
toric value. 

Gjcoffroy  St.-Hilaire  (Etienne).  b.  Apr.  15,  1772, 
at  Etampes.  France;  distinguished  himself  by  his  bravo 
rescue  of  ilaiiy  from  the  Terrorists  1792 ;  beeame  jirofcssor 
of  zoology  in  the  Jardin  des  Plantes  170.3  ;  was  actively  en- 
gaged in  the  Egyptian  exploration  1798-1802:  w:is  chosen 
to  the  Legion  of  Honor,  ISO!',  to  the  Institute.  18(17;  be- 
came professor  of  zoology  in  the  Faculty  of  Sciences  1809. 
In  1 821)  his  famous  controversy  with  Cuvier  broke  out.  re- 
garding the  unity  of  plan  lying  at  the  basis  of  the  jihilo- 
sophic  or  transcendental  system  of  comparative  anatomy; 
the  soundness  of  which  system  Cuvier  denied.  He  wrote 
much  and  ably  regarding  philosophical  anatomy  and  other 
biological  subjects ;  was  late  in  life  blind  and  paralytic,  and 
d.  June  20,  1844. 

Gcoffroy  St.-Hilaire  (IsimnE).  M.  B.,  son  of  the 
foregoing,  b.  at  Paris  Dec.  16,  ISO.");  became  his  father's 
assistant  1S24;  took  his  degree  1829;  entered  the  Institute 
1833;  became  inspector  in  the  Academy  of  Paris  1840  ;  pro- 
fessor of  zoology  in  the  Museum  1841,  and  in  the  Faculty 
of  Pcience  1854:  professor  in  the  Soei<^t^'  d'AccIimntiition 
18.'')4.  D.  Nov.  10,  1861.  Author  of  the  L!fv  of  his  father, 
and  of  good  treatises  on  teratology,  acclimatization,  hip- 
pophagy.  and  various  biological  subjects, 

GcoKrapliical  Distribution  of  Diseases,  It  has 
long  been  known  that  certain  diseases  arc  endemic,  or  pecu- 
liarly prevalent  at  all  times,  or  at  certain  seasons  of  the 
year,  in  particular  countries  and  regions.  The  ancients 
knew  this,  and  recorded  many  interesting  facts  in  relation 
to  it  ;  hut  the  idea  of  a  generalization  of  the  known  fn:-fs, 
and  of  a  systenmtic  and  thorough  search  after  new  ami  un- 
known ones,  is  a  thing  originating  in  the  present  century. 
Scientific  nosogcograpViy  is  a  newly-born  and  as  yet  a  com- 
paratively undeveloped  branch  of  knowledge.  The  geo- 
gra]ibicai  distribution  of  disease  is  largely  flependetit  upon 
the  ph}fniial  ro))ditinti8  of  the  various  countries  of  the  gl<jbo. 
The  topics  which  ])hyRieal  geogra])hy  considers  are  the 
great  facts  which  bear  upon  the  health  of  man  and  the 
lower  animals.  Latitude,  elevation,  surface  of  enunlry, 
clinmtic  zones  and  isothermal  lines,  variations  of  tempera- 
ture, the  gcologieal  and  chemical  character  of  .'^oils,  waler- 
distribution  in  air  and  soil,  the  vital  characters  of  diffcrrnt 
races,  the  injurious  and  salutary  influences  of  vegetation. — 
these  are  some  of  the  topics  which  nosogeography  consirlers. 

Lntitudc  fDid  Climntir  ZtnuH. — These  are  intimately  asso- 
.cintcd  in  their  influences  ujion  disease.  Thus,  the  inter- 
tropical zone  is  the  home  of  the  worst  forms  of  mnlaricuis 
fevers,  cholera,  and  hepatic  diseases.  Not  alone  the  influ- 
ences just  indicatetl,  but  other  conditions,  tend  to  this  re- 
sult. Damp  soils  and  the  presence  of  decaying  vegetation 
especlallv  assist,  ]iartieularly  in  low-lying  regions  like 
river-deltas.  The  yellow  fevers  of  the  Mexican  (Julf.  the 
dreailful  remittent  fevers  of  Western  .Africa,  and  the  ever- 
present  cholera  of  the  lower  Ganges  are  cxa?nples  of  t-ho 
evil  effects  nf  a  combination  of  unfavorable  conditions. 
Farther  \.  and  P.  are  the  zones  of  typhus,  typhoid,  and 
intermittent  fever's,  scarlatina,  and  the  like.  These  /.ones 
are  nowhere  clearly  marked  oftfrom  tin-  tnqiical  on  the  one 
hand  or  the  cold  zones  on  the  other.  Kxcept  intermittent 
fevers,  few  of  their  diseases  are  endemic.  Rut  they  are  peeu- 
linrly  subject  to  epiilemics  or  oe<-a>iomil  severe  visitations 
of  some  prevalent  disease.  If  the  interlropiciil  region  is 
the  abode  of  dreadful  endemic  diseases,  then  1st  hi-*  the  pecu- 
liar field  of  great  epideinies.  for  nmny  of  the  epiilemie  dis- 
eases arc  truly  endemic  in  the  intertropical  regions.  In 
this  connection  it  may  bi-  noted  that  the  plague,  onee  the 
great  epidemic  scourge  of  l-:ur«'pc.  is  nr.w  stri«'tly  lo<'ali/.ed. 
ancl  known  only  in  the  Levant.  In  the  northern  hemispliere 
we  find  northward  of  the  r.one  last  mentioned  the  great  zone 
of  catarrhal  diseases  of  tb«'  air-passnges — a  zone  wliieh  \m\^ 
no  «(outhi>rn  representative,  for  atl  the  habitable  land  in  the 
Ronthern  liemispherc  is  rcnmrkably  free  from  calarrbiil  dis 
cases  of  any  kiu<l.     Catarrhal   diseases   prc\ail   hImh  t<i  a 
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great  extent  in  portions  of  the  intertropical  and  warm  zones, 
but  their  seat  is  (though  not  exclusively)  the  alimentary 
canal,  rather  than  the  respiratory  mucous  surfaces.  The 
Eone  of  catarrhal  disease  extends  northward  as  far  as  the 
human  race  is  found.  It  is  to  be  noted  that  certain  dis- 
eases  seem  not  to  be  affected  by  any  of  the  conditions  hith- 
erto considered.  Thus,  leprosy  is  endemic  in  Greenland, 
Norway,  and  Iceland,  as  well  as  in  the  valleys  of  the  Niger 
and  the  Amazon,  in  the  high  Deccan,  the  volcanic  Sandwich 
Islands,  and  the  low  Thilippines.  llheumatism  prevails 
in  the  warm  and  dry  Queensland  and  in  the  cold  and  wet 
Newfoundland. 

Elevation  above  the  sea-level  is  another  important  point 
to  be  considered.  In  cases  of  emphysema  and  heart  disease 
it  may  bave  a  direct  effect  upon  the  patient's  comfort  and 
the  duration  of  his  life.  The  barometrical  pressure  in  cases 
of  thoracic  disease  is  a  question  little  studied  as  yet,  but 
most  inviting  to  the  student  and  the  philanthropist.  Hypso- 
mctrical  conditions  also  affect  health  through  the  temper- 
ature, the  vegetation,  and  the  hygrometry  of  any  region. 
Thus,  in  Italy  the  higher  hills  about  the  Marcmma  arc  com- 
paratively free  from  the  prevalent  fevers.  Some  hill-re- 
gions, however,  are  habitually  ravaged  by  fevers,  while  the 
intervening  valleys  are  free  from  the  endemic.  Researches 
regarding  geology,  the  character  of  soils,  vegetation,  and 
drainage  may  explain  these  apparent  anomalies. 

Brainnge, — The  importance  of  this  topic,  considered  with 
relation  to  the  prevalence  of  disease,  is  well  illustrated  in 
the  history  of  the  Canipagna,  the  Maremma,  and  the  Pon- 
tine Marshes.  The  destruction  of  the  rude  drainage  sys- 
tems of  antiquity  during  the  Gothic  wars  was  a  great  blow 
to  Rome  and  to  It.aly,  for  it  reconverted  the  once  fruitful 
region  just  indicated  into  an  almost  useless  waste,  whose 
exhalations  infect  a  large  area.  Of  late  years,  the  relation 
of  soil-moisture  to  the  prevalence  of  consumption,  enteric 
and  other  fevers,  dysentery,  and  scarlatina  has  attracted 
much  attention.  Dry  soils,  it  must  be  conceded,  are  the 
healthiest  by  far.  other  conditions  being  equal. 

Geotfujirfd  and  Chpinicnl  Characters  *>/  Solh. — That  goi- 
tre, calculus,  and  cretinism  prevail  upon  calcareous  soils, 
and  that  the  inhabitants  of  alluvial  tracts  are  peculiarly 
liable  to  fevers,  have  long  been  known.  But  that  a  high 
and  dry  region  with  a  porous  soil,  like  that  of  Gibraltar, 
and  in  general  the  dry  volcanic  regions,  should  be  the 
homes  of  acute  diseases,  such  as  fevers,  is  by  no  means 
easy  to  explain.  It  has  been  suggested  that  some  dry  soils 
may  be  peculiarly  receptivt^  an(l  retentive  of  the  organic 
germs  upon  the  presence  of  which  many  diseases  are  sup- 
posed to  de]iend.  The  subject  is  by  no  means  well  under- 
stood at  present.  It  is  certain  that  cultivation  of  the  soil 
may  favorably  modify  the  character  of  malarial  diseases, 
and  even  banish  the  endemic  influence  ;  but  these  effects  are 
not  universal,  for  some  of  the  longest-settled  and  best-cul- 
tivaft'd  regions  of  Europe  arc  subject  to  intermittent  fevers. 
Vrffi'tation. — The  influence  of  vegetation  upon  general 
health  is  sometimes  injurious  and  sometimes  beneficial. 
The  bidief  that  microscopic  plant-germs  are  the  direct 
cause  of  many  disea.ses  is  becoming  a  general  one,  but  the 
known  facts  with  regard  to  the  question  are  as  yet  few. 
On  the  one  hand,  the  beneficial  influence  of  trees  and  herbs 
in  warding  off  diseases  is  clearly  established.  The  destruc- 
tion of  lartie  forests,  espeeially  in  wet  and  warm  cnmitries, 
is  often  followed  by  deadly  epidemics.  On  the  other  hand, 
it  has  been  held  that  the  mangrove-belts  of  tropical  regions 
breed  fevers,  but  the  facts  collected  go  to  show  that  the 
fevers  prevail  in  spite  of  the  protection  exercised  by  the 
mangroves;  or,  rather,  that  the  flux  and  reflux  of  tides 
deposits  decaying  organic  matter  among  (he  roots  of  the 
mangroves,  and  that  this  decaying  matter  is  the  source  of 
the  disease,  for  there  is  no  question  that  if  living  vegeta- 
tion wards  off  disease,  decaying  vegetation  is  a  most  fruit- 
ful source  of  it.  Facts  are  not  wanting  which  tend  to  show 
that  the  cholera  may  have  its  origin  from  minute  vegeta- 
tion. Certain  it  is  that  its  worst  ravages  in  the  Ganges 
Valley  have  been  in  years  when  the  rice  was  mildewed  or 
rusted  extensively ;  and  there  are  observers  who  believe  that 
the  rust  of  barley-straw  gives  origin  to  the  measles ;  but  it 
is  generally  regarded  as  probable  that  neither  cholera  nor 
measles  are  originated  in  this  way. 

Animal  life  affects  the  distribution  of  disease  much  less 
directly  than  vegetable.  Egypt  has  an  endemic  dysentery, 
and  the  Cape  Colony  an  endemic  huimaturia  due  to  ento- 
zoa.  Guinea-worm  prevails  in  the  tropical  parts  of  the 
Old  World,  and  tape-worm  about  the  Gulf  of  Bothnia,  to 
an  astonishing  degree.  Certain  epizootic  diseases  are  also 
to  some  extent  communicable  to  man. 

Races,  Accliiunfion. — That  there  is  a  difference  in  the 
vital  chavaelor  of  the  different  races  is  now  generally  con- 
ceded. The  Polynesian  race  seems  dying  out.  not  simply 
Jrom  degrading  habits,  but  even  in  islands  seldom  visited 
by  sailors,  and  in  places  where   the  former  conditions  of 


their  life  seem  to  be  maintained.  In  many  instances  it 
appears  that  strong  emotional  excitement  has  caused  the 
death  of  persons  of  this  feeble  race.  The  rapid  destruction 
of  the  American  Indians  illustrates  the  same  probable 
truth,  that  the  vital  force  of  some  races  is  becoming  ex- 
hausted. The  mixed  races,  as  seen  in  India,  South  .Amer- 
ica, South  Africa,  and  the  V.  S..  are  generally  inferior, 
physically,  to  both  parent  stocks.  People  of  the  different 
races  generally  thrive  best  upon  their  own  soil.  In  Bengal 
it  is  declared  that  British  troo])S  never  become  acclimated, 
but  become  feebler  the  longer  they  stay.  In  Australia, 
however,  the  British  emigrant  is  far  healthier  and  stronger 
than  the  aboriginal  native.  The  French  have  crossed  the 
Mediterranean  and  settled  Algeria,  but,  says  Boudin,  its 
colonization  has  been  proved  to  be  impossible.  Neverthe- 
less, the  Pha?nicians  and  Romans  long  ago  colonized  the 
same  region  with  success.  These  points  show  tluit  man's 
constitution  is  one  of  the  factors  in  vital  statistics. 

The  prevailing  ;)ej-«o»c(/  habits  of  any  people  materially 
affect  the  public  health.  Certain  endemic  diseases,  like 
the  /<er('-teri' of  Ceylon,  appear  to  depend  largely  upon  the 
wideJv-prey ailing  abuse  of  alcoholic  stimulants.  The 
avoiaancc  of  an  unmixed  fish-diet  has  extinguished  the  lep- 
rosy once  endemic  in  the  Fariie  Islaiids,  and  the  unhealthy 
Mauritius  has  a  hardy  peasantry  of  French  descent  whose 
poverty  has  kept  them  abstemious,  and  consequentlyhcalthy. 
The  Cmitinenis. — No  part  of  the  world  seems  so  well 
adapted  to  human  health  and  development  as  Europe. 
Here  the  conditions  of  temperature,  soil,  and  moisture  seem 
almost  perfect;  and  with  increased  attention  to  public 
health  the  future  will,  it  may  be  hoped,  be  far  more  free  than 
the  past  from  pestilences,  famines,  and  the  ravages  of  en- 
demic disease.  The  diseases  of  Asia  much  resemble  those  of 
Europe,  except  that  in  the  intertropical  regions  the  diseases 
have  that  peculiar  character  already  indicated.  Japan  and 
China  have  more  cholera  and  remittent  fevers  than  might 
be  looked  for.  North-eastern  Asia  has  a  North  American 
climate  and  disease-character.  Africa  is  the  home  of  acute 
and  deadly  diseases  of  the  intertropical  type,  yet  Morocco 
and  the  Cape  of  Good  Hope  are  remarkably  healthful. 
Auatralia  has  almost  no  widely-prevailing  diseases,  except 
rheumatism  in  the  N.  E.  and  fevers  in  the  extreme  N. 
North  America  appears  less  congenial  to  human  health 
than  Europe.  In  the  U.  S.  fevers  prevail  in  the  S.,  pneu- 
monia and  ague  in  the  central,  and  consumption  In  the 
N.  E.  portion.  The  Pacific  coast  and  the  Western  plains 
and  mountains  are,  however,  exceptionally  healthful.  There 
is  no  civilized  country  where  the  conditions  requisite  to 
public  health  require  more  careful  attention  than  ours.  The 
tables  of  the  vital  statistics  of  the  ninth  U.  S.  census  are 
prepared  frtmi  the  very  imperfect  death-returns  of  the  V.  S. 
census-takers.  They  are  illustrated  by  carefully  prepared 
maps,  showing  the  relative  proportion  of  deaths  in  the 
various  parts  of  the  V.  S.  from  each  of  several  imjiortant 
classes  of  disease.  The  general  results  of  the  investigation 
of  the  census  returns  may  be  stated  as  follows:  (1)  Other 
things  being  equal,  there  is  more  mortality  from  hmg  dis- 
eases in  a  northern  than  in  a  southern  latitude;  in  a  wet 
than  in  a  dry  region  ;  at  a  low  than  at  a  high  level,  the  pine 
regions  of  the  South  being,  however,  remarkably  free  from 
pulmonary  disease,  though  low  and  having  a  large  rainfall. 
(2)  Malarial  fevers  are  most  fatal,  arteris  parlhus,  in  south- 
ern latitudes  and  in  wet  and  low  regions,  but  are  also  for 
the  most  part  comparatively  insignificant  in  the  great  pine 
forests.  (3)  The  continued  fevers  and  intestinal  catarrhs 
are  most  deadly  in  (he  South,  but  prevail  to  a  formidable 
degree  throughout  the  land. 

The  science  of  the  geograjihy  of  disease  requires,  first, 
careful  collection  of  more  facts  by  competent  observers, 
and,  next,  wise  generalizations  and  thorough  discussion 
of  the  gathered  facts.  No  branch  of  science  can  be  more 
important,  and  few  will  be  found  more  diflfieult  to  master, 
than  this.  (Sec  the  treatises  of  ,Mi=i!uv  and  of  Bornrx  on 
nosogeogra]diy,  and  Sir  R.  Mahtin  On  the  Influence  uf 
Tropical  Climates.)  Chas.  W,  Grrkse. 

Geog'raphy  [Gr.  yrt.  the  "earth."  and  vpo^f*.  to 
"write"  or  "describe"],  literally,  a  description  of  the 
earth.  A  simple  description,  including  the  nature  of  the 
land  and  waters,  of  the  climate  and  natural  productions, 
of  the  various  countries  of  the  globe,  together  with  an  ac- 
count of  the  people  and  nations  inhabiting  them,  and  of 
their  social  and  political  condition,  was  the  substance  of 
the  first  geograpliical  writings  transmitted  to  us  by  the 
ancients.  Though  our  information  on  all  parts  of  the 
earth  is  now  far  more  extensive  and  reliable,  geography 
has,  to  this  day,  necessarily  retained  its  descriptive  cha- 
racter; for  an  accurate  description  of  the  phenomena  ob- 
served in  nature  and  in  human  societies  is  the  only  fonn- 
!  dation  for  a  scientific  knowledge  of  our  planet.  It  is 
,  therefore  quite  natural  that  most  of  the  geographical  trea- 
i  tises  confine  themselves  to  the  task  of  drawing  such  pic- 
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tures  aa  will  seem  to  most  readers  auflicicnt  for  practical 
purposes.  This  is  Gencrat  Descriptive  Geoijriiphtf.  But 
the  ({reat  progress  of  physical  and  natural  science,  as  well 
as  of  the  scicuco  of  man  in  all  his  couditious,  has  awaken- 
ed a  desire  for  a  higher,  more  coMiprehcusivc,  and  intelligent 
knowledge  of  our  earth.  To  describe  without  rising  to  the 
causes  and  descending  to  the  consequences  of  the  phenom- 
ena is  not  science.  The  rellectivc  mind  craves  more.  While 
studying  the  earth  in  its  natural  aspects,  it  wishes  to  learn 
whij  these  natural  phonomcna  are  as  they  appear,  how  they 
arc  produced,  and  what  ttiiva  govern  them.  It  seeks  to 
understand  the  relations  of  mutual  dependence  which  bind 
them  together,  as  causes  and  ellects,  into  a  vast  system,  into 
one  great  individual  mechanism,  which  is  the  terrestrial  i 
globe  itself,  with  all  it  contains.  Such  a  science  must  en-  j 
deavor  to  discover  those  incessant  mutual  actions  of  the 
different  portions  of  physical  nature  upon  each  other,  of 
inorganic  nature  upon  organized  beings — upon  nnin  in 
particular— and  upon  the  successive  development  of  human 
societies;  in  a  word,  to  st'idy  the  reciprocal  action  of  all 
these  forces,  the  perpetual  play  of  which  constitutes  what 
might  bo  ealle  I  the  life  of  the  globe.  This  is  Scientific 
Gtoijrnphii,  which  may  bo  lUfincd  a?  the  science  of  tho 
general  phenomena  of  the  present  life  of  the  glob^  in  refer- 
ence to  their  connection  aud  mutual  dependence. 

It  may  be  asked  whether  a  science  which  thus  embraces 
tho  whole  domain  of  nature  and  man  has  a  claim  to  an  in- 
dividual existence:  but  when  geology  has  taught  us  the 
composition  of  the  earth's  crust  and  the  history  of  its 
gradual  formation,  physics,  the  laws  which  govern  matter 
— when  bjtany  and  7.oulo.;y  have  classified  the  plants  and 
animals  according  to  their  affinities  and  differences  in  a 
grand  system  of  life:  when  ethnography  and  history  have 
done  their  special  work, — it  still  remains  for  geography  to 
trace  out  the  relations  of  these  various  orders  of  things  to 
each  other.  Geography  needs  the  results  of  all  these  sci- 
ences, but  is  not  to  be  confounded  with  them. 

Ocography,  as  the  science  of  tho  earth,  is  naturally  di- 
vided into  three  great  departments,  corresponding  to  three 
orders  of  facts :  the  earth  considered  as  a  planet,  a  part  of 
tho  solar  system,  or  Antnninmiful  (ii-ft^fi'it/tfti/;  the  earth 
considered  in  itself,  the  Ge't^ji'nphij  of  Xnttire,  or  Phif^ical 
Geogrnphi/;  the  earth  considered  as  tho  abode  of  man,  the 
Geof/rnphi/  of  Mini.  These  three  departments  are  usually 
oallol  Mitlhcmittir.nl,  Phi/nicfil,  and  /'olilicit  (icography. 

MATiir.MATirAi.  (iKoGUAi'iiv  embraces  two  distinct  sci- 
ences, both  of  which  need  mullieinatics  as  their  princiiial 
instrument:  «.  Aitronomittil  Gtutjra^thi/,  whi'di  treats  of 
the  position  of  tho  earth  in  the  solar  system,  of  its  gen- 
eral form,  its  movements  of  rotation  and  revolution  around 
the  sun  as  causes  of  the  daily  and  annual  changes  in  tho 
distribution  of  solar  light  on  tho  surface  of  our  planet,  or 
the  succession  of  days  and  nights  and  seasons,  i.  Afathe- 
matirttl  Geo^raphif  proper  includes  Geodesy  {from  yq,  tho 
'*  earth,"  and  tnum^  to  *'  divide  " — viz.  in  mathematical  fig- 
ures), which  teaches  the  scientific  methods  of  ascertaining 
the  exact  form  of  the  earth,  and  of  all  portions  of  its  sur- 
face, and  their  precise  location  in  longitude  and  latitude; 
Topntji-nphtf  (toito?,  a  "place,"  and  -ypa-ftw.  to  "describe"), 
which  surveys  the  minor  features  of  relief  and  ])Osition  of 
land  and  water,  the  location  of  mountains,  rivers,  and 
places:  and  Citrto;/faphii,  which  teaches  how  to  represent 
tho  same  on  maps  and  globes. 

PiivsicAi.  (iKoaiiAi'iiv  is  the  geography  of  natui'C.  Phys- 
ics, or  natural  philosophy,  is  its  principal  helpmate.  When 
it  confines  itself  to  a  simple  description  of  the  natural  fea- 
tures of  the  land,  climate,  plants,  and  animals,  it  is  called 
Phi/Hior/rfipht/ [from  ^vai^,  "  nature,"and  vpat^u^,  to  "  write"), 
a  term  which  is  fast  coming  into  use.  When  applied  to  tho 
waters,  it  is  llifdrvijraphtj  (from  iijuip,  "  water,"  aud  -ypa^u, 
to  "  write  "). 

Pht/nii-nl  tleotit'nph}/  proper,  however,  goes  farther,  and 
seeks  by  careful  comparison  to  <liscovcr  the  laws  which 
regulate  the  structure  and  distributirin  of  the  land-masses 
and  oceans.  It  t-hows  how  tho  relief  of  the  continents  con- 
trols their  drainage  and  shapes  the  vast  river-systems,  so 
useful  and  so  characteristic  of  each  of  them  ;  how  tho  wry 
forms  of  the  laii'ls,  together  with  their  size  and  relative 
situation,  modify  the  climate,  tho  productions,  and  there- 
fore the  capacity  of  each  country  for  commerce  and  civili- 
zation. It  not  only  describes  the  great  marine  currents 
which  circulate  in  the  bosom  of  the  oceans,  but  seeks  to 
discover  their  causes,  trace  their  connection,  and  tho  vast 
influence  lliey  exert  upon  clinmte,  either  by  heating  or 
cooling  the  superincumbent  atmosphere.  It  is  not  enough 
for  it  to  find  that  the  temperature  is  highest  in  tho  equa- 
torial regions  of  our  globe,  an<l  gradually  liecreases  toward 
the  poles;  it  ini[uires  into  the  cause  of  that  fundamental 
law  of  \\n'.  (lislril)iition  of  heat.  IJut,  while  this  general'law 
is  well  established,  why  is  it  that  mountains  which  rise  from 
tho  burning,  tropical  plains  of  the  Amazon  and  the  Ganges 


are  capped  with  everlasting  snow?  that  in  January  snow 
obstructs  the  streets  in  Xew  York  City,  while  in  the  same 
latitude  the  orange  tree  flourishes  under  a  genial  sun  and 
in  a  mild  atmosphere  in  Naples,  and  flowers  and  peq)etual 
verdure  grace  the  gardens  in  the  islands  of  the  Azores  in 
the  midst  of  the  Atlantic '!  that  on  the  E.  of  the  American 
continent  Labrador  is  but  a  frozen  peninsula,  where  no  tree 
can  grow,  no  agriculture  is  possible,  in  the  same  latitude 
where  in  Europe,  on  the  other  side  of  the  Atlantic,  the  cities 
of  Cliristiania,  Stockholm,  St.  Petersburg  flourish  in  the 
midst  of  cultivated  fields?  Looking  at  the  distribution  of 
rain-water,  that  other  element  of  climate  indispensable  for 
all  that  has  life  on  earlh,  why  is  it  that  it  is  so  Ulierpial, 
varying  from  a  complete  or  almost  total  absence  in  the 
deserts  to  an  amount  wliich  wouM  cover  the  ground  with  a 
layer  of  fifty  feet  of  water?  Why  are  the  sunny  regions 
of  the  tropics  blessed  with  a  quantity  of  rain-water  several 
times  greater  than  that  which  falls  in  our  temperate  regions, 
while  the  foggy  regions  toward  the  jiolcs  receive  as  many 
times  less?  Why  are  the  rains  periodical  in  the  warm  re- 
gions, and  more  and  more  equally  distributed  throughout 
the  year  as  we  recede  from  them  toward  the  poles? 

To  answer  all  such  questions,  suggested  at  every  step  to 
the  reflecting  observer  of  nature's  pbenomcna,  physical 
geography  has  to  find  out  the  laws  which  govern  the  dis- 
tribution of  heat  and  of  the  rains.  It  has  to  study  Iho 
course  of  the  winds,  which  are  the  carriers  of  warm  and 
cold  air  frtim  one  place  to  another,  and  of  the  rains  from 
the  common  reservoir  of  the  ocean  to  the  interior  of  the 
continents.  It  tlius  shows  that  upon  all  these  elements, 
properly  combined,  and  modified  in  their  action  by  tho 
forms,  extent,  and  situation  of  the  land-masses  and  oceans, 
depend  the  distribution  of  life,  vegetable  and  animal,  on 
tho  surface  of  the  globe,  and  the  degree  of  usefulness  to 
man  of  each  portion  of  his  domain. 

The  seiontific  treatment  of  every  portion  of  this  vast  field 
of  research  expands  into  a  science.  The  study  of  the  globe 
as  a  unit,  irrespective  of  it6  surface,  involving  that  of  its 
general  form,  as  given  by  geodesy,  its  density,  its  magnet- 
ism, its  specific  temperature,  forms  a  group  to  which  may 
fitly  bo  applied  the  name  of  J'/ii/iim  nf  lliit  Kiiilh,  alivaily 
much  in  use  among  French  scientists,  though  in  a  less  (!<■- 
fined  meaning.  Taking  up  the  surface.  Oromorphij  (from  >;j. 
the  "earlh,"  andjiop*^.  the  "form")  studies  the  forms,  hori- 
zontal and  vertical,  the  relief,  of  the  solid  land,  including 
tho  basin  of  the  oceans,  and  endeavors  to  find  out  the  laws 
of  their  physical  structure  and  peculiar  arrangement ;  ////- 
ilro/aiii/,  those  which  regulate  the  laud  and  oireanic  waters, 
and  their  movements.  Climntolmjy,  or  the  science  of  cli- 
mates, aided  by  meteorology,  inquires  into  the  nature  and 
character  of  those  combinations  of  physical  agencies,  es- 
pecially of  heat  and  moisture,  which,  acting  through  tho 
atmosphere,  foster  nature's  life.  The  Groiimphy  of  Plautt, 
raised  by  Humboldt's  researches  to  the  dignity  of  a  science, 
aud  the  Gvuiraphij  of  Animnh,  treated  in  the  same  spirit, 
make  it  a  special  object  to  ascertain  the  mode  of  associa- 
tion of  plants  aud  animals,  in  each  natural  region,  in  cha- 
racteristic groups  called y?'>r«9  and/dn/Kc,  and  to  discover 
their  relation  with  the  special  cliiuutic  influences  under 
which  they  are  found  and  sustained. 

Tiiii  (jhocjuai'Iiv  or  Man,  Political  Geography,  or  tho 
globo  as  the  abode  of  human  races  and  societies,  can  be 
viewed  under  different  aspects.  It  may  be  a  simple  descrip- 
tion of  the  various  races. and  nations  of  men  us  found  in 
their  present  dwelling-jilaces :  Ethnotp-ophij  (effto?.  "na- 
tion." and  YP«'^'^.  to  "  write  "),  the  scientific  form  of  which, 
ini|uiring  into  the  principles  underlying  their  nature,  re- 
lations, and  formation,  is  EtUnolotfy.  To  give  a  descrip- 
tion of  tho  civilized  nations,  their  characteristics,  their 
boundaries  and  extent,  their  territories,  an  enumeration 
of  their  cities,  an  account  of  their  conslilulion  and  gov- 
ernment, of  their  population  and  resources,  is  the  object 
of  PoVitieid  Oeoijraphii  jjroper,  while  Slntiatici  gives  tho 
numerical  data  relating  to  these  various  branches  of  tho 
subject. 

But  aside  from  this  descriptive  part,  a  multitude  of  ques- 
tions arise.  We  see  that  each  large  portion  of  the  earth  is 
tenanteil  by  a  peculiar  race — the  black  in  Africa,  the  yel- 
low in  Eastern  Asia,  the  while  in  Western  Asia  and  Eu- 
rope, the  so-called  red  in  both  Americas,  etc.  Is  there  any 
physical  poculinrity  of  relief  or  climate  in  each  of  Ihise 
natural  regions  which  can  account  for  these  deep  modihca- 
tions  of  the  human  type?  What  influence  have  these  em 
tinents  exerted,  with  their  plateaus,  plains,  aud  mountains, 
on  the  formation  of  nations  and  languages — on  the  course 
of  tho  migrations  which  have  sprea<l  lliein  over  the  whole 
face  of  the  earth  ?  The  history  of  mankind  shows  that  each 
intlividual  continent  has  performed  a  ililfercnt  part  in  the 
progress  of  civill/.ation.  Asia,  tho  greiil  parent  eontiuenl. 
IS  also  the  mother  of  the  races  ami  civilization  ;  in  Europe 
and  North   America  man's  development  has  attained  its 
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highpst  pitch.  Is  there  in  their  structure,  climate,  situa- 
tion, and  geo(;raphical  properties  anythiui^  which  fits  them 
better  th;in  others  for  such  functions?  AVere  there  special 
geoj^raphical  features  which  enabled  Palestine,  Greece,  and 
Italy  to  play  on  the  theatre  of  history  the  brilliant  parts  for 
which  thev  have  been  conspicuous?  All  these  and  similar 
questions  fire  to  be  answered  by  what  we  may  call  Hlntor- 
icnf  or  l*hih»t<,j,hic(jl  Geoffviiphif,  the  sister  and  indispen- 
sable handmaid  of  the  Philosophy  of  History. 

A.  Gl'YOT. 

Geo'logy  [from  the  Or.  v^,  the  "earth,"  and  Aoyo^, 
"discourse"]  is  that  branch  of  natural  science  which 
treats  of  the  structure  of  the  crust  of  the  earth  and  the 
mode  of  formation  of  its  rocks,  together  with  the  history 
of  physical  changes  and  of  life  on  our  planet  during  the 
successive  stages  of  its  history.  It  depends  upon  miner- 
alogy for  its  knowledge  of  the  constituents  of  rocks,  and 
upon  chemistry  and  physics  for  its  knowledge  of  the  laws 
of  change  ;  and  in  its  study  of  fossil  remains  it  is  closely 
connected  with  the  sciences  of  zoology  and  botany.  A 
knowledge  of  geology  lies  at  the  base  of  physical  geog- 
raphy, and  is  essential  to  the  skilful  prosecution  of  min- 
ing and  other  useful  arts.  A  subject  so  vast  and  so  com- 
j)Ucated  in  its  relations  requires  a  special  treatise  for  its 
discussion.  We  shall  merely  attempt  here  to  give  a  sketch 
of  the  results  as  yet  attained  by  geological  investigation, 
leaving  the  reader  to  consult  such  works  as  Dana's  Manual 
for  details  and  methods  of  research. 

The  geological  history  of  the  earth  is  ascertained  by  a 
study  of  the  successive  beds  of  rock  which  have  been  de- 
posited on  its  surface,  and  of  the  masses  which  have  been 
forced  up  in  a  liquid  state  from  within  its  crust,  together 
with  the  !"ij.=sil  remains  of  animals  and  ]ilants  which  cer- 
tain of  the  beils  contain.  As  tluis  established,  it  is  usually 
divided  into  four  great  periods,  the  names  of  which  are 
taken  from  the  progress  of  animal  life,  as  this  at  present 
affoids  one  of  the  best  criteria  for  geological  classification. 
They  are — 

T.  The  Eozoic,  or  "period  of  the  dawn  of  life." 
IT.  The  Pal.*:ozoic,  or  "period  of  ancient  life." 
III.  The  Mesozoic,  or  "middle  period  of  life." 
XV.  The  Neozoic,  or  "recent  period  of  life." 

Each  of  these  admits  of  subdivisions ;  which  may  stand 
as  follows,  beginning  with  the  oldest: 


TriaseiCf 
Jurassic, 
Cretaceniie. 
Eocene, 
Miocene, 
PliocenCf 
Post -pliocene 
and  Recent. 


Eozoic,  Laurent  ian^  Mesozoic, 

Hnroiiian. 
Paleozoic,  Cnmhrian,  or  Pri- 
mordial, Neozoic, 

Silnro- Cambrian, 

Silnrifin, 

Devonian, 

CnrboniferouSf 

Permian. 

I.  Primitive  Condition  oy  the  Eartit. — In  the  oldest 
condition  of  the  earth,  shown  by  the  most  ancient  of  the 
rock-formations  above  referred  to,  its  surface  was  covered 
with  water  more  generally  than  at  present,  and  sediments 
were  then,  as  now,  being  deposited  in  the  waters.  The 
earth  must,  however,  have  an  earlier  history  than  this, 
though  not  represented  by  distinct  geological  monuments. 
This  primitive  condition  of  the  earth  is  a  subject  of  infer- 
ence and  speculation,  rather  than  of  actual  knowledge; 
still,  we  may  begin  with  a  consitleration  of  a  fact  bearing 
upon  these  questions  which  has  long  excited  attention.  It 
is  the  observed  increase  in  temperature  in  descending  into 
deep  mines  and  in  the  water  of  deep  artesian  wells — an  in- 
crease which  may  be  stated  in  round  numbers  at  1  degree 
of  heat  of  the  centigrade  scale  for  every  100  feet  of  depth 
from  the  surface.  These  observations  apply,  of  course,  to 
a  very  inconsiderable  depth,  and  we  have  no  certainty  that 
this  rate  continues  for  any  great  distance  towards  the  cen- 
tre of  the  earth.  If,  however,  we  regard  it  as  indicating 
the  actual  law  of  increase  of  temperature,  it  would  result 
that  the  whole  crust  of  the  earth  is  a  mere  sliell  covering 
a  molten  mass  of  rocky  matter.  Thus,  a  very  slight  exer- 
cise of  imagination  would  carry  us  back  to  a  time  when 
this  slender  crust  had  not  yet  been  formed,  and  the  earth 
rolled  through  space  an  incandescent  globe,  with  all  its 
water  and  other  vaporizable  matters  in  a  gaseous  state. 
Astronomical  calculation  has,  however,  shown  that  the 
earth,  in  its  relation  to  the  other  heavenly  bodies,  obeys 
the  laws  of  a  rigid  hall,  and  not  of  a  fluid  globe.  Hence, 
it  has  been  inferred  that  its  actual  crust  must  be  very  thick, 
perhaps  not  less  than  2oOfl  miles,  and  that  its  fluid  portion 
must  therefore  be  of  smaller  dimensions  than  has  been  in- 
ferred from  the  observed  increase  of  temperature.  Further, 
it  seems  to  have  been  rendered  probable,  from  the  density 
of  rock-matter  in  the  solid  and  liquid  states,  that  a  molten 
globe  woulil  solidify  at  the  centre  as  well  as  at  the  surface. 
and  consequently  that  the  earth  must  not  only  have  a  solid 


crust  of  great  thickness,  but  also  a  solid  nucleus,  and  that 
any  liquid  portions  must  be  a  sheet  or  detached  masses  in- 
tervening between  these.  Still,  this  would  merely  go  to 
show  that  the  earth  has  advanced  far  toward  the  entire  loss 
of  its  original  heat.  Other  considerations,  based  on  the 
form  of  the  earth  and  the  distribution  of  variances,  lead  to 
similar  conclusions.  It  must  be  observed,  however,  that,  as 
Dr.  Hunt  has  well  shown,  there  are  good  reasons  for  the 
belief  that  the  products  of  volcanoes  arise  chiefly  from  the 
fusion  of  portions  of  the  stratified  cruets.  Such  considera- 
tions, however,  lead  to  the  conclusion  that  the  former 
watery  condition  of  our  planet  was  not  its  tirst  state,  and 
that  we  must  trace  it  back  to  a  previous  reign  of  fire.  The 
reasons  which  can  be  adduced  in  su])port  of  this  arc  no 
doubt  somewhat  vague,  and  may  in  their  details  be  vari- 
ously interpreted,  but  at  present  we  have  no  other  inter- 
pretation to  give  of  that  chaos  formless  and  void,  that  state 
in  which  "  nor  aught  nor  naught  existed."  which  the  sacred 
writings  and  the  traditions  and  poetry  of  ancient  nations 
concur  with  modern  science  in  indicating  as  the  primitive 
state  of  the  earth, 

II.  Eozoic  Time  (Arch.ean  of  Dana). — Here  we  have 
actual  monuments  to  study.  The  Laurcntian  rocks,  more 
especially,  occupy  a  very  wide  space  in  the  northern  part 
of  America,  the  name  being  derived  from  the  vast  belt  of 
these  rocks  stretching  across  the  northern  part  of  Canada 
and  constituting  the  Laurentidc  hills  of  the  old  French  ex- 
plorers. These  rocks  stretch  along  the  N.  side  of  the  St. 
Lawrence  River  from  Labrador  to  Lake  Superior,  and 
thence  northwardly  to  an  unknown  distance,  constituting 
a  wild  and  rugged  district,  often  rising  into  hills  40(10  feet 
high,  and  in  the  deep  gorge  of  the  8aguenay  forming  clifFa 
1  jOO  feet  in  sheer  height  from  the  water's  edge.  S.  of  this 
great  ridge  the  isolateil  mass  of  the  Adirondack  Mountains 
rises  to  the  height  of  0000  feet,  rivalling  the  newer  (though 
still  very  ancient)  chain  of  the  White  Mountains.  .Along 
the  eastern  coast  of  North  America  a  lower  ridge  of  Lau- 
rcntian rock,  only  appearing  here  and  there  from  under 
the  overlying  sediments,  is  seen  in  Newfoundbrnd.  in  New 
Brunswick,  and  perhaps  in  Nova  Scotia,  and  farther  S.  in 
Massachusetts,  and  as  far  as  Maryland.  In  the  Old  World 
rocks  of  this  age  do  not,  so  far  as  known,  appear  so  exten- 
sively. They  have  been  recognized  in  Norway  and  Swe- 
den, in  the  Hebrides,  and  in  Bohemia,  and  may  no  doubt 
be  yet  discovered  in  other  localities.  Still,  the  grandest 
and  most  instructive  development  of  these  rocks  is  in  North 
America,  and  it  is  there  that  wc  may  best  investigate  their 
nature  and  endeavor  to  restore  the  conditions  in  which  they 
were  deposited.  Though  originally  sedimentary,  they  are 
very  different  in  their  external  aspect  from  the  silt  and 
mud,  the  sand  and  gravel,  and  the  shell  and  coral  rocks  of 
the  modern  sea  or  of  the  more  recent  geological  formations. 
Yet  the  difference  is  one  in  condition  rather  than  in  com- 
position. Deeply  buried  in  the  earth  under  newer  sedi- 
ments, they  have  been  baked  until  sandstones,  gravels,  and 
clays  have  become  crystalline,  as  gneiss,  mica-schist,  horn- 
blende-schist, and  quartzite.  showing  at  first  sight  no  resem- 
blance to  the  original  material.  excejU  in  the  regularly  strat- 
ified and  bedded  arrangement  which  serves  to  distinguish 
them  from  igneous  or  volcanic  rocks.  In  like  manner,  cer- 
tain finer  calcareous  sediments  have  been  changed  into 
Labrador  feldspar,  and  what  were  once  common  limestones 
ajipear  as  crystalline  marbles.  If  the  evidence  of  such 
metamorphoses  is  asked  for,  this  is  twofold.  In  the  first 
place,  thesL'  rocks  are  similar  in  structure  to  more  modern 
beds  which  have  been  partially  metamorphosed,  and  in 
which  the  transition  from  the  unaltered  to  the  altered  state 
can  be  observed.  Secondly,  there  ore  limited  areas  in  the 
Laurentian  itself  in  which  the  metamorphism  has  been  so 
imperfect  as  to  permit  traces  of  the  original  character  of 
the  rock  to  remain.  In  North  America  these  Laurentian 
rocks  attain  to  an  enormous  thickness.  This  has  been  es- 
timated by  Sir  AV.  Logan  at  30.000  feet,  so  that  the  beds 
would,  if  piled  on  each  other  horizontnlly.  be  as  high  as 
the  highest  mountains  on  the  earth.  They  a]ipear  to  con- 
sist of  two  great  series,  the  Lower  and  the  Upper  Lauren- 
tian. Even  if  we  suppose  that  in  the  earlier  stages  of  the 
world's  history  erosion  and  deposition  were  S(^mewhatmorc 
rai)id  than  at  present,  the  formation  of  such  deposits,  prob- 
ably more  widely  spread  than  any  which  succeeded  them, 
must  have  required  an  enormous  length  of  time. 

Geologists  long  looked  in  vain  for  evidences  of  life  in 
the  Laurcntian  period,  but  its  probable  existence  was  in- 
ferred from  such  considerations  as  the  abundance  of  car- 
bon, limestone,  iron,  etc. — materials  known  to  be  accumu- 
lated in  the  newer  formations  by  the  agency  of  life.  In 
addition  to  this  inferential  evidence,  however,  one  well- 
marked  animal  fossil  has  at  length  been  found  in  (he 
Laureii*^ian  of  Canada — Eozoon  Citnndcnse,  a  gigantic  rep- 
resentative of  one  of  the  lowest  forms  of  animal  life,  that 
of  the  Protozoa,  and  of  a  type  still  extant  in  the  ocean, 


GEOLOGY. 


481 


and  remarkable  for  its  power  of  collecting  and  secreting 
calcareous  matter.     The  existence  of  such  creatures  sup- 
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pOBCS  that  of  other  orgnnisms,  probably  microscopic  plants, 
on  which  they  couM  feed.  Ko  traces  of  these  have  been 
observed,  thoii;^h  the  grent  quantity  of  carbon  in  the  beds 
probably  ininlirs  the  oxigtenee  of  the  larger  sea-weeds.  Of 
life  on  the  L:iurcnti:in  land  we  know  nothin*;,  unles:*  the 
great  l»eds  of  iron  ore  :ilrcady  referred  to  may  bo  taken  as 
a  proof  of  lancl  ve;;etation. 

III.  Tin:  Pal^;c)zok' TiMR. — (1)  The  Cambrian,  or  Pn- 
ntordiii!. — IJctwocn  the  time  when  Eozoihi  Camtf/ennt>:  nour- 
ished in  the  sea;^  of  the  Tjiuircntian  period,  and  the  a^o 
which  we  have  iicen  in  (iie  habit  of  calliiij;  Prirnordial,  or 
Primordial  Silurian,  a  great  gap  evidently  exists  in  our 
knowledge  of  the  succession  of  life  on  both  the  continents, 
representing  a  vast  lapse  of  time,  in  which  all  tlie  beds  of 
the  rppcr  Laurcntian  were  di-posited.  in  which  tbo  Lan- 
r^-ntian  sediments  wen-  nUrn'd.  contorted,  and  upheaved, 
and  in  which  another  immonse  series  of  beds,  the  Hum- 
nian  and  Lower  Cambrian,  were  formed  in  the  bottom  of 
the  sea.  The  western  hemisphere,  where  the  Laurcntian 
is  so  well  represented,  is  especially  unproductive  in  fossils 
of  the  immediately  succeeding  period.  Worm-liurrows  and 
remains  of  Enzoun.  however,  occur  in  beds  of  this  ago  in 
Canada.  Here,  however,  the  Kiirnpean  series  comes  in  to 
give  us  some  small  help,  (iiimliel  has  described  in  Havaria 
a  great  series  nf  gneissic  rocks  corresponding  to  the  Lau- 
rcntian, nr  at  least  1o  the  lower  part  of  it.  Above  these 
are  what  he  calls  the  Hereynian  mica-slate  and  primitive 
clay-slale,  ]irnbably  eijuivalent  to  the  Ilurnninn,  in  the 
latter  of  which  he  tinils  a  peculiar  species  of  h'i'zuihi,  which 
he  names  /C'lzniin  Jinrnrivnm.  In  Knglaiid.  also,  Ihc  Long- 
wynd  group  of  roeks  in  Shropshire  and  in  Wales,  and  their 
equivalents  in  Irelantl,  appear  to  be  the  immediate  succes- 
sors to  the  Huronian,  and  have  affordeil  some  obscure  worm- 
burrows,  nr  perhaps  casts  tif  spong4's  or  fucotds,  with  *a 
small  shell  of  tlic  genu"  Lin'/nlr/fn,  and  also  fragments  of 
crustaceans  ( /'(J.»o/n/f/f ).  If  those  rocks  are  really  the 
next  in  order  tti  the  Kozoic,  thev  sliow,  even  in  their  few 
Vui  ,  11.— :il 
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fossils,  a  marked  advance  in  life  immediately  on  the  com- 
mencement of  the  Primordial  period.  In  Ireland  the  cu- 
rious Oil /ha  III  In  appears  to 
occur  in  rocks  equally  old. 
In  the  Middle  Cambrian, 
ln>wever.  various  forms  of 
marine  life  abound,  for  to 

iJnffuta       I)i^:uu  ihthU  V.'"'   '"^'^  ''"';  "V"^'  ""'"'"r  ^^"^ 

MaUketci.  Acadica.        BiUiu'ffi.       Mcnevian    beds    ol   \\  ales 
Brachiopods  from  the  Primordial    ^1''^  *['^  Acadian  group  of 
of  New  Itrunswick.  -^t'W  Urunswick  ;  and  the 

rppcr  Cambrian  may  be 
held  to  include  the  rich  lingula  Hags  of  Wales  and"  the 
Potsdam  and  Caleiferous  groups  of  American  geologists. 
The  beds  of  the  Middle  and  I  pper  Primordial  are  especi- 
ally rich  in  crustaceans  of  the  (irdcr  Trilobitcs.  The  Prim- 
Fir,.  :t. 


ParaJoxides  Mtcmac,  a  Primordial  Trilnltitc  from  New  Itruns- 
wick; restored  by  ij.  S.  F.  Matthew. 

ordial  sediments  must  have  at  one  time  been  very  widely 
distributed,  and  must  have  filled  iiji  many  of  the  inequali- 
ties produced  by  the  rending  and  contortion  of  the  Lau- 
rcntian beds.  Their  thicker  and  more  massivt^  ]>ortion8 
are,  however,  necessarily  along  the  buiders  of  the  I-au- 
rentian  continent;  and  as  they  in  their  (urn  were  raised 
u]»  into  land,  tlicy  became  exposed  (o  the  <Unuding  action 
first  of  the  sea,  and  afterwards  of  the  rain  and  rivers,  and 
were  so  extensively  wasted  away  that  only  in  a  few  re- 
gions do  large  areas  of  them  remain  visible.  That  of 
I'ohemia  has  offorded  to  Barrande  a  great  numlpcr  ot"  most 
interesting  fossils.  The  Shropshire  districts  in  Kngland, 
and  those  of  Wicklow  in  Irelaml,  arc  also  of  great  in- 
terest: nnd  next  to  these  in  iinjmrtancc  are  perliaps  Ihc 
Acadian  and  Potsdam  groups  of  iS'tirtli  America,  in  which 
these  formations,  with  characteristic  fo.^sils,  occupy  wide 
areas,  and  in  some  parts — as,  for  example,  in  Nova  Scotia 
and  in  New  England — there  arc  extensive  areas  of  old 
nietjimorphic  roeks  whose  age  has  not  been  determined 
by  fossils,  but  i\hicb  may  belong  to  this  jieriod. 

(2)  Thr  Sifuro-Caiithn'tni,  nr  Lairev  Sihuiau. —  In  North 
America  this  is  represented  by  the  great  Trenton  gripup  of 
limestones,  with  the  T'tica  shale  and  Hudson  Hiver  group 
above.  In  Uritain.thc  iiala  and  Caradoc  groups  are  its 
represcTitatives.  In  America  it  is  rcniarkable  lor  its  ex- 
tensive distribution  and  the  thick  linu-slones  whicli  it  con- 
tains, an<i  it  exhibits  a  greatly  increased  and  more  varied 
marine  fauna.  The  Trenlon  limestone  in  North  America 
can  be  traced  over  forty  degrees  of  Ioi)gilu<Ie.  and  through- 
out this  space  it  is  composed  almost  entirely  (d  comminuted 
corals,  crinoids,  antl  shells.  The  muddy  and  samly  de- 
posits of  the  I'tica  anil  Huds<in  perio<ls  which  succeed  are 
almost  as  extensive.  It  will  be  convenient  tii  notice  under 
this  head  the  leading  marine  animals  of  Ihc  Lower  Palieo- 
7.oic.  so  as  to  avoid  repetition. 

The  Siluro-Canilirian  presents  us  with  n  definite  physical 
geography,  for  the  northi-rn  lll■mi^phere  at  least  ;  and  this 
physical  genirraphy  is  a  ki-y  lo  the  lite-conditions  of  the 
time.  The  North  American  eonlinent.  from  its  great  un- 
broken area.  atfordf\  as  usual,  the  best  means  of  appreci- 
ating this.      In   this   period  the  northern   currents,  acting 
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perhaps  in  harmony  with  old  Laurcntian   outcrops,  had 


deposited  in  the  sea  two  long  submarine  ridges  running  ( 
the  southward  from  the  extreme  ends  of  the  Laurentia 
nucleus,  and  constituting  the  foundations  of  the  present 
ridges  of  the  Rocky  Mountains  and  the  AUeghanies.  Be- 
tween these  the  extensive  triangular  area  now  constituting 
the  greater  part  of  North  America  was  a  shallow  oceanic 
plateau,  sheltered  from  the  cold  polar  currents  by  the  Lau- 
rcntian land  on  the  N.,  and  sep.arated  by  the  ridges  already 
mentioned  from  the  Atlantic  and  Pacific.  It  was  on  this 
great  plateau  of  warm  and  sheltered  ocean  that  what  we 
call  the  Silurian  fauna  lived,  while  of  the  creatures  that 
inhabited  the  depths  of  the  great  bounding  oceans,  whose 
abysses  must  have  been  far  deeper  and  at  a  much  lower 
temperature,  we  know  little.  During  the  long  Silurian 
period,  it  is  true,  the  great  American  plateau  underwent 
ni.any  revolutions,  sometimes  being  more  deeply  submerged, 
and  "having  clear  water  tenanted  by  vast  numbers  of  corals 
and  shell-fishes  ;  at  others  rising,  so  as  to  become  shallow 
and  to  receive  deposits  of  sand  and  mud  ;  but  it  was  al- 
ways distinct  from  the  oceanic  area  without.  In  Europe, 
in  like  manner,  there  seems  to  have  been  a  great  internal 
plateau  bounded  by  the  embryo  hills  of  Western  Europe  on 
the  W..  and  harboring  a  very  similar  assemblage  of  crea- 
tures to  those  existing  in  America,  Further,  during  the  two 
Silurian  periods  themselves  there  were  great  changes, 
from  a  fauna  of  somewhat  Primordial  type  up  to  a  new 
order  of  things  in  the  Upper  Silurian,  tending  towards  the 
novelties  which  were  introduced  in  the  succeeding  Devon- 
ian and  Carboniferous,  We  may,  in  the  first  place,  sketch 
these  changes  as  they  occurred  on  the  two  great  continen- 
tal plateaus,  noting  as  we  proceed  such  hints  as  can  be  ob- 
tained with  reference  to  the  more  extensive  oceanic  spaces. 
Previous  to  the  beginning  of  the  age  both  plateaus  seem 
to  have  been  invaded  by  sandy  and  muddy  sediments, 
charged  at  some  periods  and  places  with  magnesian  lime- 
stone :  and  these  circumstances  were  not  favorable  to  the 
existence  or  preservation  of  organic  remains.  Such  are 
the  Potsilam  and  Calciferous  beds  of  America  and  the  Tre- 
niailuc  Llandeilo  beds  of  England.  The  Potsdam  and  Tre- 
madoc  should  he  included  in  the  Cambrian,  and  the  suc- 
ceeding Chazy  limestone  may  be  regarded  as  the  transition 
group  to  Ihe  Silurian.  It  is  further  to  be  observed,  in  the 
case  of  these  beds,  that  if  we  begin  at  the  W.  side  of 
Europe  and  proceed  easterly,  or  at  the  E.  side  cf  America 
and  proceed  westerly,  they  become  progressively  thinner, 
the  greater  amount  of  material  being  deposited  at  the 
edges  of  the  future  continents,  just  as  on  the  sides  of  a 
muddy  tidew.ay  the  fiats  are  higher,  and  the  more  coarse 
sedimeul  deposited  near  the  margin  of  the  channel,  and 
fine  muii  is  deposited  at  a  greater  distance  and  in  thinner 
beds.  The  cause,  however,  on  the  great  scale  of  the  At- 
lantic was  somewh.at  different,  ancient  ridges  determining 
the  border  of  the  channel.  This  statement  holds  good  not 
only  of  these  older  beds,  but  of  the  whole  of  the  Silurian 
ami  of  the  succeeding  Devimian  and  Carboniferous,  all 
deposited  on  these  same  plateaus.  Thus,  in  the  case  of  the 
Silurian  in  England  and  Wales  the  whole  series  is  more 
than  20,000  feet  thick,  but  in  Russia  it  is  less  th.au  1000 
feet.  In  the  eastern  part  of  America  the  thickness  is 
estiin.ated  at  quite  as  great  in  amount  as  in  Europe,  while 
in  the  region  of  the  Mississippi  the  Silurian  rocks  are 
scarcely  thicker  than  in  Russba,  and  consist  in  great  part 
of  limestones  and  fine  sediments,  the  sandstones  and  con- 
glomerates thinning  out  rapidly  eastward  of  the  Appala- 
chian Mountains. 

In  the  animal  life  of  this  period  we  may  remark  the  vast 
abundance  and  variety  of  corals.  The  polyps  were  repre- 
sented in  the  Silurian  seas  by  a  great  number  of  allied  yet 
different  forms,  equally  effectual  with  those  of  the  modern 
ocean  in  the  great  work  of  secreting  carbonate  of  lime  in 
stony  masses,  and  therefore  in  the  building  up  of  conti- 
nents. The  animals  themselves  must  have  differed  some- 
what from  their  modern  successors.  This  we  gather  from 
the  structure  of  their  stony  cells,  which  present  points  of 
difference  indicating  corresponding  difierence  of  detail  in 
the  soft  parts.  Zoologists  thus  separate  the  rugose  or 
wrinkled  corals  and  the  tabulate  or  floored  corals  of  the 
Silurian  from  those  of  and  prevailing  in  the  modern  seas. 
Next  to  the  corals  we  may  place  the  erinoids,  or  stone- 
lilies,  creatures  abounding  throughout  the  Silurian  seas, 
and  realizing  a  new  creative  idea,  to  be  expanded  in  subse- 
quent geological  time  into  all  the  multifarious  types  of  the 
star-fishes  and  sea-urchins.  A  typical  crinoid,  such  as  the 
Gl;i})tocrinuH  of  the  Lower  Silurian,  consists  of  a  flexible 
jointed  stem,  sometimes  several  feet  in  length,  composed  of 
short  cylindrical  disks  curiously  articulated  together,  a 
box-like  body  on  top,  made  up  of  polygonal  sides  attached 
to  each  other  at  the  edges,  .and  fine  radiating  jointed  arms 
furnished  with  branches  and  branchlets,  or  fringe?,  all  articu- 
lated and  capable  of  being  flexed  in  any  direction.     Such 


a  creature  has  more  the  aspect  of  a  flower  than  an  animal; 
yet  it  is  really  an  animal,  an<l  subsists  by  collecting  with 
its  arms  and  drifting  into  its  mouth  minute  creatures  float- 
ing in  the  water.  Another  group  less  typical,  but  abun- 
dantly represented  in  the  Silurian  seas,  is  that  of  the  Cys- 
tidcans,  in  which  the  body  is  sack-like  and  the  arms  few, 
and  sometimes  attached  to  the  body.  They  resemble  the 
young  or  larvae  of  erinoids.  Among  shellfishes,  of  which 
vast  multitudes  of  all  grades  existed  in  the  Silurian,  we 
may  select  the  representatives  of  the  highest  group.  In 
Fig.  4. 


Brachiopods  from  the  Silurian;  a,  Lingula;  6,  Atrypa;  c,  Lep- 
taiua;  d,  Rhynconella;  e,  Orthis. 

the  Silurian  period  there  were  not  only  nautili  like  ours, 
but  a  peculiar  kind  of  straight  nautilus,  the  Orthoceratite, 
which  sometimes  attained  to  a  gigantic  size.  The  shells  of 
these  creatures  may  be  compared  to  those  of  nautili  straight- 
ened out,  the  chambers  being  jilaced  in  a  direct  line  in  front 
of  each  other.  A  great  number  of  species  have  been  dis- 
covered, many  quite  insignificant  in  size,  but  others  as 
much  as  twelve  feet  in  length  and  one  foot  in  diameter  at 
the  larger  end.  Indeed,  accounts  have  been  given  of  indi- 
viduals of  much  larger  growth.  These  large  Orthoceratitcs 
were  the  most  powerful  marine  animals  known  to  us  in  the 
Silurian,  and  must  have  been  in  those  days  the  tyrants  of 
the  seas. 

Among  the  crustaceans  or  soft  shell-fishes  of  the  Silurian 
we  meet  with  the  Trilobites,  continued  from  the  Primordial 
in  great  and  increasing  force,  and  represented  by  many 
and  beautiful  species  ;  while  an  allied  group  of  shell-fishes 
of  low  organization  but  gigantic  size,  the  Eurypterids, 
came  in  with  the  Upper  Silurian,  and  were  provided  with 
powerful  limbs,  long  flexible  bodies,  and  great  eyes  in  the 
front  of  the  head,  and  were  sometimes  several  feet  in  length. 

No  remains  found  in  the  Silurian  rocks  have  been  more 
fertile  sources  «f  discussion  than  the  so-called  GtophnliteSf 
a  name  given  long  ago  by  Linnieus.  in  allusion  to  the  re- 
semblance of  some  species,  having  rows  of  cells  on  one 
side,  to  minute  lines  of  writing.  These  little  bodies,  which 
are  characteristic  of  some  portions  of  the  Siluro-Cambrian, 
usually  appear  as  black  coaly  stains  on  the  surface  of  the 
rock,  showing  a  slender  stem  or  stalk,  with  a  row  of  little 
projecting  cells  atone  side,  or  two  rows,  one  at  each  side. 
The  more  perfect  specimens  show  that  in  many  of  the  spe- 
cies, at  least,  these  fragments  were  branches  of  a  complex 
organism  spreading  from  a  centre  ;  and  at  this  centre  there 
is  sometimes  perceived  a  sort  of  membrane  connecting  the 
bases  of  the  branches,  and  for  which  various  uses  have 
been  conjectured, 

(.■))  The  Silurian  proper,  or  Upper  Silurian. — The  cen- 
tral mass  of  this  formation  in  Eastern  America  is  the  great 
Niagara  limestone,  almost  equal  to  the  Trenton  in  extent 
and  thickness,  and  constituting  by  its  outcropping  edge 
the  ,abrupt  escarpment  over  which  Xbigara  pours  its  waters. 
Under  the  Niagara  limestone  are  the  sandy  and  pebbly 
beds  of  the  Medina  and  Oneida  formations,  and  above  it, 
in  the  typical  New  York  regions,  are  shallow  water  sand- 
stones, marls,  and  magnesian  limestones,  constituting 
the  Salina  group,  supporting  a  mi.xed  calcareous  and  ar- 
gillaceous siiics,  the  Lower  Hclderberg  group.  The  life 
of  the  Upper  Silurian  is  not  markedly  distinct  from  that 
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of  the  Lower  Silurian  group,  except  in  some  general  spe- 
citic  tj^pes,  and  we  have  already  anticipated  most  of  its 
great  dynasties  of  life  in  describing  the  SiUiro-Cambrian. 
In  iU  upper  member,  however,  wo  find  the  first  uppearanco 
of  fishes  and  of  land-plants.  The  land-jilants  of  the  Up- 
per Silurian  as  yet  known  arc  eonfine<l  to  a  few  species, 
representing  members  of  the  family  of  dub-mosses,  or  Ly- 
copodiaoea;.  They  belong  to  the  genera  LepUlutUmiron 
and  Pi>i/opht/(ou,  to  bo  notieed  iu  the  sequel.  In  Great 
Britain  the  Wcniock  limestone  and  sliale.  so  rich  in  beauti- 
fully preserved  marine  organisms,  are  the  equivalents  of 
the  Niagara  of  America,  and  the  Ludlow  formations  rep- 
resent the  Lower  ilelderberg.  As  already  stated,  we  find 
in  the  Upper  Silurian  the  first  vertebrate  animals,  repre- 
sented by  several  species  of  shark-like  fishes,  which  eomo 
in  here  as  forerunners  of  the  dynasty  of  the  Vertebrates, 
which  from  that  day  to  this  have  been  the  masters  of  the 
world.  These  earliest  vertebrates  are  especially  interesting 
as  the  first  known  examiiles  of  a  plan  of  structure  which 
culminates  only  in  man  himself.  They  appear  to  have  had 
cartilaginous  skeletons,  and  iu  this,  and  (heir  shiigrecn- 
likc  skin,  strong  bony  spines,  and  trendiant  teeth,  to  have 
much  resembled  our  modern  sharks,  or  rather  the  dog- 
fishes, for  they  were  of  small  size.  One  genus  {Ptt:nt»piH), 
apparently  the  oldest  of  the  whole,  belongs,  however,  to  a 
tribe  of  mailed  fishes  allied  to  some  of  those  of  the  old 
red  sandstone.     Iu  both  oases  the  groups  of  fishes  reprc- 
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PUraxpUy  a  mailed  fish  of  the  Upper  Silurian,  as  restored  by 
Powrie  aud  Laukaater. 

renting  the  first  known  appearance  of  vertebrates  were 
allied  to  tribes  of  somewhat  high  organization  in  that  class  ; 
and  they  asserted  their  claims  to  dominancy  by  being  pre- 
daecous  and  carnivorous  creatures,  which  must  have  ren- 
dered themselves  formidable  to  their  invertobrate  contem- 
poraries. 

(4)  The  Dn'imiaH,  or  ErianJ^ — In  this  ago  our  know- 
ledge of  land-plants  greatly  increases,  and  we  have  evi- 
dence that  our  continents  were  more  definitely  assuming 
their  present  forms.  The  lowest  Devonian  l)e<ls  in  the 
Pennsylvania  and  New  York  series  are  sandy  deposits,  the 
Oriskany  and  Schoharie  sanclstones.  These  are  succeeded 
by  a  great  oceanic  limestone  rich  in  corals,  and  named, 
from  its  concretions  of  hornstonc,  an  impure  fiint.  the  Cor- 
niferous  limestone.  Associated  with  it  arc  tht-  llumilton 
and  Genesee  shales.  Above  these  are  the  sunily  and  muddv 
beds  known  as  the  Portage  and  Chemung  groups,  still  rich 
in  marine  fossils,  but  holding  also  many  fossil  plants.  In 
the  more  eastern  part  of  America,  as  along  the  Appalachian 
ridges  and  in  (Jaspe  and  New  Hrun.swick,  the  great  nmrino 
limestone  is  absent,  and  shallow  water  and  littoral  beds,  in 
some  places  rich  in  land-plants,  are  alone  developed.  In 
like  manner,  in  Kurope  the  marine  limestones  of  the  Eifel 
and  of  Devonshire  are  represented  in  Central  Kngland  and 
Scotland  by  the  "old  red  sandstone,"  containing  remains 
of  fi«hes  and  of  land-plants.  When  wo  reafi  Hugh  Miller's 
graphic  descriptions  of  the  old  red  sandstone  of  Scotland, 
with  its  numerous  and  wonderful  fishes,  we  have  before  us 
a  formation  altogether  distinct  from  that  of  I)evonshiri'  or 
the  Kifel.  But  the  one  represents  the  shalhiw.  and  the 
other  the  deeper,  seas  of  the  same  period.  We  learn  this 
by  careful  triLcing  of  the  beds  to  their  junction  with  the 
corresponding  series,  and  by  the  occnsional  occtirrence  of 
thf  characteristic  fishes  of  the  Seotlif<h  strata  in  the  Kng- 
lish  and  (lerman  beds.  In  like  manner  a  geologist  who 
explores  the  (iasp^-  sandstones  or  the  New  Jirunswick  De- 
vonian shales  has  under  his  consideration  a  group  of  beds 
very  dissimilar  from  that  which  ho  would  have  to  study  on 
the  shores  of  Lake  Krie.  But  here,  again,  identity  of  rela- 
tions to  the  Silurian  below  and  the  Carboniferous  above 
shows  the  eonlemporaneousness  of  the  be^Is ;  and  this  is 
confirmed  by  the  occurrence  in  both  scries  of  some  of  the 
same  iilanis  and  shells  and  fishes.  It  will  further  be  ob- 
sorveil  that  it  i^  in  the  Middle  that  the  greatest  difTeronco 
occurs.  Sand  and  mud  and  pebble  Imnks  were  almost  uni- 
versal over  our  two  great  continental  jdateaus  in  the  Older 
au'l  Newer  Devonian.  But  in  the  Middle  there  were  in 
some  places  oceanic  areas  with  eoral  reefs;  in  others,  shal- 
low fiats  and  swamps  rich  in  vegetation.  Herein  we  see 
the  greater  variety  anri  richness  of  the  Devonian.  Had  we 
lived  in  that  age.  we  should  not  have  seen  great  conti- 
nents like  thoflo  tluit  now  exist,  but  we  could  have  roamed 

•The  name  Frfnn  U  derived  from  the  V.rW  division  of  the 
State  survey  of  N.w  Vurk.  and  from  tb.-  extensive  dintrlbullon 
of  this  formation  around  (be  sbmes  of  Lake  Krir, 
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over  lovely  islands  with  breezy  hills  and  dense  lowland 
jungles,  and  we  could  have  sailed  over  blue  eoral  seas, 
glowing  below  with  all  the  fanciful  forms  and  brilliant 
colors  of  polyp-life,  and  filled  with  active  and  beautiful 
fishes.  Especially  did  all  these  conditions  culminate  in  the 
Micldlc  Dev<inian,  when  what  are  now  thecontinental  areas 
of  the  northern  hemisphere  must  have  much  rcseniblecl  the 
present  insular  and  oceanic  regions  of  the  South  Pacific. 

From  the  abundant  life  of  the  Devonian  period  we  may 
select,  as  specially  characteristic,  its  corals,  its  fishes,  and 
its  land-plants.  The  central  limestones  of  the  Devouian 
may  be  regarded  as  the  head-quarters  of  the  peculiar  types 
of  corals  characteristic  of  the  Pala'oxoic  age.  Here  they 
were  not  only  vastly  numerous,  but  present  some  of  their 
grauilest  and  also  of  their  most  ]>cculiar  forms.  Edwards 
and  Hairne.  in  their  Miiuoijrftph  »*/'  Itritiffi  Fomfif  Condif 
(ISo-l),  enumerate  150  well-developed  species,  and  the 
number  has  since  been  largely  increased.  The  reign  of 
fishes  began  iu  the  Upper  Silurian,  for  in  the  rocks  of  this 
age,  more  especially  in  England,  several  species  have  been 
found.  They  occur,  however,  only  in  the  newer  beds  of 
this  formation,  aud  are  not  of  large  size  nor  very  abun- 
dant. It  is  to  be  observed  that,  in  so  far  as  the  fragments 
discovered  can  be  interpreted,  they  indicate  the  existence 
of  two  distinct  types  of  fishes — the  Ganoids,  or  gar-fishes, 
protected  with  bony  plates  and  scales,  and  the  Placoids, 
or  shark-like  fishes — aud  that  in  the  existing  world  these 
fishes  are  regarded  as  occupying  a  high  jdacc  in  their  class. 
Further,  these  two  groups  of  fishes  are  those  which  through 
a  large  portion  of  geological  time  continue  to  prevail  to 
the  exclusion  of  other  types,  the  ordinary  bony  fishes  hav- 
ing been  introduced  only  in  comparativel}"  recent  periods. 
With  the  Devouian,  however,  there  comes  a  vast  increase 
to  the  finny  armies;  and  so  characteristic  are  these  that 
the  Devonian  has  been  called  the  Age  of  Fishes  jmr  cxrel- 
fctice.  But  we  have  not  space  here  to  give  details  as  to 
these  old  inhabitants  of  the  waters,  and  Agassiz,  Hugh 
Miller,  and  Dr.  Newberry  have  described  all  the  more  im- 
portant forms  in  the  Devonian  of  Europe  and  of  the  U.  S. 
We  may  now  briefly  sketch  some  of  the  more  prominent 
features  of  the  Devonian  vegetation.  The  plants  of  Ihc 
genus  Pailophyton,  of  which  there  are  several  species.  pr(»h- 
ably  grew  on  swampy  flats  liable  to  inundation.  They  con- 
stitute the  most  charac- 
teristic and  abundant 
membors  of  the  Lower 
Devonian  flora,  and  ap- 
pear to  have  been  equally 
abundant  in  Europe  as  in 
America,  though  when 
occurring  in  fragments 
they  have  often  been  mis- 
taken for  Algic  and  for 
roots.  More  distinctly 
allied  to  the  modern  club- 
mosses  were  the  Lrpitlo- 
drmlra,  Leptop?iftrii,  and 
similar  plants  of  the  De- 
vonian, which  may  be 
defined  to  be  gigantic 
arborescent  club- mosses 
or  Lyeopodiums.  These 
also  are  widely  dilluseil 
in  th*'  D<'vnnian  of  all 
piirts  of  the  world  ;  and 
^nine  of  the  genera,  es- 
pecially Li  jiuiiiiirudrun, 
;ue  still  ninre  abundant 
;ind  attain  to  greater  di- 
nil  nsions  iu  the  Carbon- 
ift  rous  period.  Still  an- 
other feature  of  this  an- 
cient vegetatii'U  was  the 
occurrence  of  tlenso 
brakes  of  ^\i/a»iiVf«, 
plants  which  wore  exag- 
gerations of  the  modern 
ICi|ui.-etums,  attaining  to 
a  diameter  of  several 
inches,  and  to  a  great 
oldest  l»e>K***' '""**"  some  cases 
a,  re-  with  strong  and  womly 
r.  Ria-  steins.  The  Calamites  of 
'''•f!''*  the  Devonian  much  re- 
semble those  of  the  Car- 
boniferous, and  two  of 
the  species  are  found 
Prnbably  allied  to  the  Cata- 
star-leaves  of  the  genus  Antcr- 
ead  out  on  the  Devonian  shales 
prepared   by  a  careful  licfiiiiist. 


PxilQfihi/foti  jirincfus,  the 
kuftwn  jilatil  <>r  Amerii 
Hlored :  (f,  fruit;  /*,  stem; 
larif'irni  tissue  of  llie  axis. 
mnt(nitbH|.  In  the  reM< 
uxw  side  is  represeutetl  In 
tton,  and  (he  oilier  in  I'ruit 

also  in  the  latter  system, 
mites  were  the   beautiful 
ftphifNitrM,  which  occur  spi 
of  St.  .Ifdin.   N.  B.,  as  if 


rai 
verna 


484 


GEOLOGY. 


The  ferns  are  among  the  most  beautiful  plants  of  the  mod- 
ern world  in  point  of  foliage^  and  they  are  ver3'  ancient  in 
regard  to  geological  time,  making  their  appearance  abun- 
dantly in  the  Middle  Devonian.  Of  the  Devonian  species, 
few  extend  into  the  Carboniferous;  and  some  forms,  like 
that  of  the  well-known  Ci/cfnptcniB  {Archstopteris)  Hiherni- 
ruft  of  the  Upper  Devonian  of  Ireland,  are  quite  peculiar 
to  that  system.  This  type  of  ferns  is  represented  in  Amer- 
ica by  Ci/cfopt€fiis  Jitcksoni  and  others. 

There  seems  to  have  been  in  the  Devonian  a  prevalence 
of  furnis  of  ferns  allied  to  the  modern  genera  Hijmeno- 
2)hi/ffnm  and  Trichomanes.  There  were  also  tree-ferns, 
large  trunks  of  which,  of  the  genera  Psanmivs  and  Can- 


lopter 


,  have  been  found  bv  Prof.  Xewberry  in  Ohio  and 


by  Prof.  Hall  in  New  York.  Those  of  the  former  genus 
had  the  same  habit  found  in  the  modern  ferns,  of  sending 
out  masses  of  aerial  roots  which,  stretching  into  the  soil 
like  cords,  supported  the  stem.  In  Scotland  a  small  trunk, 
approaching  to  a  tree-fern,  has  been  found.  It  is  the 
C.uth.pteria  Peachii  of  Salter.  Of  all  the  plants  of  the 
Palieozoic  forests,  the   most  singular  are   the  Si<ftllariie. 

Fig.  7. 


Sigiliari(e  and  Lepidodendron,  restored.  (Dawson's  Acadian 
Geotoffif.) 

The  head-quarters  of  this  genus,  or  family,  are  in  the  Car- 
boniferous, but  several  species  occur  in  the  Devonian, 
though  they  are  of  comparatively  small  stature,  as  far  as 
yet  known.  The  SigiUariaj  had  tall  slender  stems,  with 
vertical  rows  of  narrow  two-nerved  leaves,  and  their  struc- 
tures present  remarkable  points  of  resemblance  to  those  of 
modern  Gymnosperms,  though  there  is  reason  to  suspect 
that  some  trees  included  in  the  group  may  have  been 
Cryptogams  of  high  organization.  The  Sigillarire  were 
the  trees  most  important  in  the  accumulation  of  coal  in 
the  Carboniferous,  but  in  the  Devonian  we  have  no  evi- 
dence that  their  remains  accumulated  to  so  great  an  ex- 
tent. In  the  Lower  Devonian  especially  the  rhizomata  of 
Psilophifton  appear  to  take  the  place  which  the  stigmaria 
roots  of  StijiUai-ia  hold  in  the  Carboniferous.  Rising  still 
higher  in  the  vegetable  kingdom,  we  reach  unquestionable 
Gymnosperms  in  the  pine  trees  of  the  genus  Da  ffo.i-}/ 1  on, 
whose  drifted  trunks,  preserved  in  stone  by  the  infiltration 
of  siliceous  or  calcareous  matter,  occur  in  the  sandstones 
of  New  York,  Ohio,  and  New  Brunswick,  and  also  in  Scot- 
land and  iTcrmany.  The  most  noteworthy  point  with  ref- 
erence to  these  trees  is  that,  while  specifically  distinct  from 
those  of  the  Carboniferous,  they  resemble  them  precisely 


in  the  structure  of  the  woody  fibres,  and  more  especially 

in  the  beautiful  bordered  pores  of  the  cell-walls — a  structure 
fitted  to  promote  the  more  free  flow  of  the  sap.  and  in  which 
they  agree  with  the  fossil  conifers  of  the  coal  formation, 
and  also  with  the  modern  Araucarian  pines  of  the  southern 
hemisphere,  but  differ  in  detail  from  the  modern  pines  of 
the  northern  hemisphere.  With  these  Araucarian  trunks 
are  others  showing  structures  which  may  have  appertained 
to  a  rudimentary  type  of  conifers,  and  which  are  known  by 
the  generic  name  Prototaxetes. 

The  oldest  known  remains  of  insects  were  found  by 
Prof.  Hartt  in  the  Devonian  rocks  of  New  Brunswick, 
associated  with  some  of  the  above-mentioned  fossil  plants. 

(.i)  The  Carboniferous. — That  age  of  the  world's  history 
which,  from  its  richness  in  accumulations  of  vegetable 
matter  destined  to  be  converted  into  coal,  has  been  named 
the  Carboniferous,  is  in  relation  to  living  beings  the  most 
complete  and  noble  of  the  Paheozoic  periods.  In  it  tho?e 
varied  arrangements  of  land  and  water  which  had  been 
increasing  in  perfection  in  the  previous  periods  attained  to 
their  highest  development.  In  it  the  forms  of  animal  and 
plant  life,  that  had  been  becoming  more  numerous  and 
varied  from  the  Eozoic  onward,  culminated.  The  Permian, 
which  succeeded,  was  but  the  decadence  of  the  Carbonif- 
erous, preparatory  to  the  introduction  of  a  new  order  of 
things.  Thus,  the  Carboniferous  was  to  the  previous 
periods  what  the  modern  is  to  the  preceding  Tertiary  and 
Mesozoic  ages — the  summation  ami  completion  of  them 
all,  and  the  embodiment  of  their  highest  excellence.  We 
may  take  as  a  type  of  the  Carboniferous  the  development 
of  this  system  in  Nova  Scotia,  where  it  attains  a  thickness 
and  completeness  in  its  several  members  not  surpassed  in 
any  other  part  of  the  world.  The  complete  Carboniferous 
scries  may  be  arranged  in  the  following  subordinate  groups 
or  formations,  the  limits  of  which  are,  however,  in  most 
cases  not  sharply  defined  :  (1)  T/ie  Upper  Coal  J-'ormntion, 
containing  coal-formation  ]>lants,  but  not  productive  coals. 
(2)  The  Middle  Coal  Formntitni,  or  coal  formation  proper, 
containing  the  productive  coal-beds.  (3)  The  Milhtrtne- 
fjrit  Series,  represented  in  Nova  Scotia  by  red  and  gray 
sandstone,  shale,  and  conglomerate,  with  a  few  fossil  plants 
and  thin  coal-seams,  not  productive.  (4)  The  Carhoniferoua 
Limestone,  with  the  associated  sandstones,  marls,  gypsum, 
etc.,  holding  marine  fossils,  recognized  by  all  pala-on- 
tologists  who  have  examined  them  as  Carboniferous.  (5) 
The  Lower  Coal  McrtsitreH,  holding  some,  but  not  all,  of 
the  fossils  of  the  Middle  Coal  Formation,  and  thin  coals 
not  productive,  but  dificring  both  in  flora  and  fauna  from 
the  Upper  Devonian,  which  they  overlie  uneonformably. 
The  most  remarkable  facts  in  connection  with  the  Car- 
boniferous period  are  the  land-life  of  the  period,  the  intro- 
duction of  reptiles,  and  the  culmination  of  the  Palieozoic 
flora,  accompanied  with  vast  accumulations  of  vegetable 
matter  in  the  form  of  coal. 

In  the  Carboniferous,  as  in  the  Devonian  age,  insects  ex- 
isted, and  in  greater  numbers.  The  winged  insects  of  the 
period,  so  far  as  known,  belong  to  three  of  the  nine  or  ten 
orders  into  which  modern  insects  are  usually  divided.  Con- 
spicuous among  them  are  representatives  of  our  well-known 
domestic  pests  the  cockroaches,  which  thus  belong  geologi- 
cally to  a  very  old  family.  Another  group,  represented  by 
many  species  in  the  coal  forests,  was  that  of  the  may-flies 
and  shad-flies  or  ephemeras,  which  spend  their  earlier  days 
under  water,  feeding  on  vegetable  matter,  and  affording 
food  to  many  fresh-water  fishes — a  use  which  they  no  doubt 
served  in  the  coal  period  also.  Another  group  of  insects 
was  that  of  the  weevils,  a  family  of  beetles,  whose  grubs 
must  have  found  ])leuty  of  nuts  and  fruits  to  devour,  with- 
out attracting  the  wrathful  attention  of  any  gardener  or 
orchardist.  A  curious  ami  exceptional  little  group  of  crea- 
tures in  the  present  world  is  that  of  the  gally-worms  or 
millipedes —  wingless,  man}' -jointed,  and  many-footed 
crawlers,  resembling  worms,  but  more  allied  to  insects. 
These  animals  seem  to  have  swarmed  in  the  coal  forests, 
and  are  represented  by  Xi/loiius  and  other  genera.  It  is 
not  wonderful  that  animals  like  these,  feeding  on  decayed 
vegetable  matter,  should  have  flourished  in  the  luxuriant 
Sigillaria  swamps.  A  few  species  of  scorpions  and  spiders, 
very  like  those  of  the  modern  world,  hare  been  found  in 
the  coal-measures  both  in  Europe  and  America. 

In  the  coal  measures  we  also  meet,  for  the  first  time,  in 
our  ascending  progress,  the  land-snails,  so  familiar  now  in 
every  part  of  the  world,  and  which  are  represented  by  two 
little  species  found  in  the  coal  formation  of  Nova  Scotia. 

Perhaps  the  most  fish-like  of  the  reptilian  animals  of  the 
Carboniferous  are  the  curious  creatures  from  the  coal- 
measures  of  Saarbriick,  first  found  by  Von  Dechen,  and 
which  constitute  the  genus  Arrhetjosanrus.  Their  large 
heads,  short  necks,  supports  for  permanent  gills,  feeble 
limbs,  and  long  tails  for  swimming,  show  that  they  were 
aquatic  creatures,  presenting  many  points  of  resemblance 
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to  the  ganoid  fishes  with  which  thoy  must  have  associated  ; 
still,  they  were  higher  than  these  in  possessing  lungs  uod 

Fig 


The  two  oldest  Land-Snails,  Pupa  Vetusta  and  Omidus  priscus. 

true  feet,  though  perhaps  better  adapted  for  swimming  than 
even  for  creeping.  From  these  creatures  the  other  coal 
reptiles  diverge,  and  ascend  along  two  linos  of  progress, 
the  one  leailing  to  gigantic  crocoilile-Iike  animals,  provided 
with  powerful  jaws  and  teeth,  antt  prohahly  haunting  the 
margins  of  the  waters  and  preying  on  fi,shes;  the  other 
loading  to  small  and  delicate  lizard-like  species,  with  well- 
develojted  limbs,  largo  ribs,  and  ornate  horny  scales  and 
spines,  living  on  land  and  feeding  on  insects  and  similar 
creatures.  In  the  fir.st  direction  we  have  a  cousiderabio 
number  of  ppecies  found  in  the  .larrow  coal-field  in  Eng- 
land, and  described  by  Prof.  Huxley.  Some  of  them  were 
like  snakes  in  their  general  form,  others  more  like  li/.ardSj 
and  at  the  top  stand  such  animals  as  Ilojih't,  h  and  Ei>nau- 
ru»  from  the  Xnva  Scotia  coal-field,  and  AnthritroHfutrus 
from  that  of  Scotland.  The  style  and  habits  of  these  crea- 
tures arc  easy  to  understand,  however  much  haggling  the 
comparative  anatomists  may  make  over  their  bones.  They 
were  animals  of  various  size,  varying  from  a  foift  to  at  leiist 
ten  feet  in  length,  the  body  generally  lizard-like  in  form,  with 
stout  limbs  and  a  fiattcncd  tail  useful  in  swimming.  Their 
heads  were  tlat,  stout,  and  massive,  with  large  teeth  strength- 
ened by  the  insertion  and  convolution  of  plates  of  enamel. 

I^o.  9. 


RepMlr<t  of  tbi- '  .III i:.  n.ii-.  l-.-rnxl,  n-st<(n-.l.     'Ilu.sc  rm  the 

land  belong  to  the  tfenera  Daulrerpcton  and  J/t/lonomtis. 

The  fore  limbs  were  probably  hirger  than  the  himl  limbs,  the 
brtler  In  cnabh'  them  to  raise  thfm.selvi-s  out  of  tho  water. 
The  belly  wii.-*  strengthened  by  bony  plates  and  closely  im- 
briiiited  scales,  to  resist,  itcrhapn,  (ho  attacks  of  fishes  from 
beneath,  and  to  enable  them  without  injury  to  drag  their 
heavy  bodies  over  Irunk.t  of  treen  and  brushwood,  whether 
in  the  water  or  on  the  liinil.  In  the  other  direction  we  find 
several  animals  of  small  size,  but  better  ileveloped  liml)?, 
leading  to  a  group  of  graceful  little  animals  quite  an  per- 
plexing witli  regard  to  affinities  as  those  first  mentioned, 
nut  tending  towanls  the  smaller  li/anls  of  the  modern 
world.  At  the  top  of  fhexe  we  may  place  tho  genus  Jfi/lunu- 
mtiM  from  lioUow  losnil  trees  of  Nova  Scotia. 

In  the  prcHent  ('ondition  of  our  civilization,  coal  is  the 
most  import  ant  product  which  tho  bowels  of  the  earth  afford 


to  man.  And  though  there  are  productive  beds  of  coal  in 
most  of  the  later  geological  formations,  down  to  the  peats 
of  the  modern  period,  which  are  only  unconsolidated  coals, 
yet  the  coal  of  the  Carboniferous  age  is  the  earliest  valua- 
ble coal  in  point  of  time,  and  by  far  the  most  important  in 
point  of  quantity.  Mineral  coal  may  be  delined  to  be 
vegetable  matter  which  has  been  buried  in  the  strata  of 
tho  earth's  crust,  and  there  subjected  to  certain  chemical 
and  mechanical  changes.  The  proof  of  its  vegetable  origin 
will  grow  upon  us  as  we  proceed.  The  chemical  changes 
which  it  has  undergone  arc  not  very  material.  Wood  or 
bark,  taken  as  an  example  of  ordinary  vegetable  matter, 
consists  of  carbon  or  charcoal,  with  the  gases  hydrogen 
and  oxygen.  Coal  has  merely  parted  with  a  portion  of 
these  ingredients  in  the  course  of  a  slow  and  imperfect  de- 
cay, so  that  it  comes  to  have  much  less  oxygen  and  con- 
siderably less  hydrogen  than  wood,  ancl  it  has  been  black- 
ened by  the  disengagement  of  a  quantity  of  free  carbon. 
The  more  bituminous  flaming  coals  have  a  larger  amount 
of  residual  hydrogen.  In  the  anthracite  coals  the  jiroccss 
of  carbonization  has  proceeded  fartlur,  and  little  remains 
but  charcoal  in  a  dense  and  compact  form.  In  cannel  coals 
and  in  certain  bitumin(m8  shales,  on  the  contrary,  the  j>ro- 
cess  seems  to  have  taken  place  entirely  under  water,  by 
which  decomposition  has  been  modified,  so  that  a  larger 
proportion  than  usual  of  hydrogen  has  been  retained.  The 
mechanical  change  which  the  coal  has  experienced  consists 
in  the  flattening  and  hardening  cff'ect  of  the  immense  pres- 
sure of  thousands  of  feet  of  superincumbent  rock,  which 
has  crushed  together  the  cell-walls  of  the  vegetable  matter, 
and  reduced  what  was  originally  a  pulpy  mass  of  cellular 
tissue  to  the  condition  of  a  hard  laminated  rock.     To  uu- 
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Vegetable  Tissues  from  Cual.  {Ddw.son.} 

derstand  this,  perhaps  the  simplest  way  is  to  compare  under 
the  microscope  a  transverse  section  of  recent  pine  wood 
with  a  similar  section  of  a  pine  trunk  compressed  into 
brown  coal  or  jet.  In  the  one  the  tissue  appears  as  a  series 
of  meshes  with  thin  woody  walls  and  couiparativcly  wide 
cavities  for  the  transmission  of  the  sap.  In  tho  other  the 
walls  of  the  cells  have  been  forced  into  direct  contact,  and 
in  somecascs  have  altogether  lost  their  separate  forms,  and 
have  been  consolidated  into  a  ])erfcctly  compact,  structure- 
less mass.  AVith  regard  to  its  mode  of  occurrence,  coal  is 
found  in  beds  ranging  in  a  vertical  thickness  from  less  than 
an  incli  to  more  than  thirty  feet,  and  of  wide  horizontal 
extent.  Many  such  beds  usually  occur  in  the  Ibickncssof 
the  coal  formation,  or  "coal-measures,"  as  the  miners  call 
them,  separated  from  each  other  by  beds  id"  sandstone  and 
compressed  clay  or  sliale.  Xi-'ry  often  the  coal  occurs  in 
beds  of  several,  somewhat  close  to  each  other,  and  separated 
fnuii  other  groups  by  "  barren  measures  "  of  considerable 
thickness.  In  examining  a  bed  of  coal  where  it  is  exposed 
in  a  cutting  or  shore  clifl",  we  nearly  always  find  that  tho 
bed  below  it,  or  the  "  nnder-clay,"  as  it  is  termed  by  miners, 
is  a  sort  of  fossil  soil,  filled  with  roots  and  rootlets.  t)n 
this  rests  the  coal,  which,  when  we  examine  it  closely,  is 
found  to  consist  of  successive  thin  layers  of  hanl  coal  of 
difl'erent  qualities  as  (o  lustre  and  purity,  and  with  inter- 
vening laminio  of  a  dusty  fibrous  substance,  like  charcoal, 
called  "mother  coal  "  by  miners,  and  stimetimcs  mineral 
charcoal.  Thin  partinj;H  of  ilark  shale  alstt  occur,  ami 
these  usually  present  marks  and  impressions  of  the  stems 
and  leaves  of  plants.  Above  tho  coal  is  its  "roof"  of 
hardened  clay,  limestone,  or  samlstone,  and  this  generally 
hoMs  great  quantities  of  remains  of  plants,  nnd  .••ometimes 
large  stumps  of  frees  with  their  bark  converted  into  coal, 
and  the  hollow  once  occupied  with  wood  filled  with  sand- 
stone, while  their  roots  spread  over  the  surface  of  the  coal. 
Such  fossil  forests  of  erect  slumps  are  also  fttund  at  variou^ 
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levels  in  the  coal-measures,  resting  directly  on  under-clays 
without  any  coals.  A  bed  of  coal  would  thus  appear  to  be 
a  fossil  bog  or  swamp. 

Of  the  trees  of  the  Coal  period,  we  may  first  notice  that 
which  is  the  most  conspicuous  and  abundant  tree  in  the 
swamjjy  levels — the  iSi;/iflan'fi,oT  seal  tree,  so  called  from 
the  stamp-like  marks  left  by  the  fall  of  its  leaves — a  plant 
which  has  caused  much  discussion  as  to  its  affinities.  Some 
regard  it  as  a  Gymnosperm.  others  as  a  Cryptogam.  Most 
probably  we  have  under  this  name  trees  allied  in  part  to 
both  j:;roups,  aad  which,  when  better  known,  mny  bridge 
over  the  interval  between  them.  These  trees  present  tall, 
pillar-like  trunks,  often  ribbed  vertically  with  raised  bands, 
and  marked  with  rows  of  scars  left  by  the  fallen  leaves. 
They  are  sometimes  branchless,  or  divide  at  top  into  a  few 
thick  limbs,  covered  with  long,  rigid,  grass-like  foliage. 
On  their  branches  they  bear  long,  slender  sjiikes  of  fruit, 
and  we  may  conjecture  that  quantities  of  nut-like  seeds 
scattered  over  the  ground  around  their  trunks  are  their 
produce.  If  we  approach  one  of  these  trees  closely,  more 
especially  a  young  specimen  not  yet  furrowed  by  age,  wc 
are  amazed  to  observe  the  accurate  regularity  and  curious 
forms  of  the  leaf-scars,  and  the  regular  ribbing,  so  very 
different  from  that  of  our  ordinary  forest  trees.  If  we  cut 
into  its  stem,  we  are  still  further  astonished  at  its  singular 
structure.  Externally  it  has  a  firm  and  hard  rind.  Within 
this  is  a  great  thickness  of  soft  cellular  inner  bark,  trav- 
ersed by  large  bundles  of  tough  fibres.  In  the  centre  is  a 
core  or  axis  of  woody  matter  very  slender  in  proportion  to 
the  thickness  of  the  trunk,  and  still  further  reduced  in 
strength  by  a  large  cellular  pith.  Thus,  a  great  stem  four 
or  five  feet  in  diameter  is  little  else  than  a  mass  of  cellular 
tissue,  altogether  unfit  to  form  a  mast  or  beam,  but  excel- 
lently adapted,  when  flattened  and  carbonized,  to  blaze 
upon  our  winter  hearth  as  a  flake  of  coal.  The  roots  of 
these  trees  were  perhaps  more  singular  than  their  stems  ; 
spreading  widely  in  the  soft  soil  by  regular  bifurcation, 
they  ran  out  iu  long  snake-like  cords,  studded  all  over 
with  thick  cylinrlrical  rootlets,  which  spread  from  them  in 
every  direction.  They  resembled  in  form,  and  jirobahly  in 
function,  those  cable-like  root-stocks  of  the  pond-lilies 
which  run  through  the  slime  of  lakes,  but  the  structure  of 
the  rootlets  was  precisely  that  of  those  of  some  modern 
Cycads.  It  was  long  before  these  singular  roots  were 
known  to  belong  to  a  tree.  They  were  supposed  to  be  the 
branches  of  some  creeping  aquatic  plant.  Along  with  the 
trees  last  mentioned  we  observe  others  of  a  more  graceful 
and  branching  form,  the  successors  of  those  Lepidodendra 
already  noticed  in  the  Devonian,  and  which  still  abound  in 
the  Carboniferous,  and  attain  to  larger  dimensions  than 
their  older  relations,  though  they  arc  certainly  more  abun- 
dant and  characteristic  in  the  lower  portions  of  the  Car- 
boniferous. Relatives,  as  already  stated,  of  our  modern 
club-mosses,  now  represented  only  by  comparatively  insig- 
nificant species,  they  constitute  the  culmination  of  that 
type,  which  thus  had  attained  its  acme  very  long  ago, 
though  it  still  continues  to  exist  under  pauperated  forms. 
In  the  Coal  period  there  were  several  generic  forms  of 
these  plants,  all  attaining  to  the  dimensions  of  trees.  Like 
the  Sigillariie,  they  contributed  to  the  materials  of  the  coal ; 
and  one  mode  of  this  has  recently  attracted  some  atten- 
tion. Tt  is  the  accumulation  of  their  spores  and  spore- 
cases,  already  referred  to  in  speaking  of  the  Devonian,  and 
which  was  in  the  Carboniferous  so  considerable  as  to  con- 
stitute an  important  feature  locally  in  some  beds  of  coal. 
A  similar  modern  accumulation  of  spore-cases  of  tree- 
ferns  occurs  in  Tasmania ;  but  both  in  the  modern  and  the 
Carboniferous  such  beds  are  exceptional,  though  where- 
ever  spore-cases  exist  as  a  considerable  constituent  of  coal, 
frum  their  composition  they  give  to  it  a  highly  bituminous 
character — an  effect,  however,  which  is  equally  produced 
by  the  hard  scales  supporting  the  spores,  and  by  the  outer 
epidermal  tissues  of  plants  when  these  predominate  in  the 
coal,  more  especially  by  the  thick,  corky  outer  bark  of  Sif/- 
iUnria.  In  the  wide,  open  forest  glades  tree-ferns  almost 
precisely  similar  to  those  of  the  modern  tropics  reared 
their  leafy  crowns.  We  have  only  time  to  glapce  at  the 
vast  brakes  of  tall  Catamites  which  fringe  the  Sigillaria 
woods,  and  stretch  far  seaward  over  tidal  fiats.  They  were 
allied  to  modern  mares-tails  or  Equisetums,  but  were  of 
gigantic  size,  and  much  more  woody  structure  of  stem. 
The  Catamites  grew  on  wet  mud  and  sand-fiats,  and  also 
in  swamps  ;  and  they  appear  to  have  been  especially  ada])t- 
ed  to  take  root  in,  and  clothe  and  mat  together,  soft,  sludgy 
material  recently  deposited  or  in  process  of  deposition. 
Rarely  in  the  swampy  flats,  perhaps  more  frequently  in  the 
uphinds.  grew  great  pines  of  several  kinds — trees  capable 
of  doing  as  good  service  for  planks  and  beams  as  many  of 
their  modern  successors,  but  which  lived  before  their  time, 
and  do  not  appear  to  have  aided  much  in  the  formatioD 
of  coal. 


(6)  The  Permian. — This  formation  does  not  occur  in 
Eastern  America,  unless  perhaps  some  of  the  upper  beds 
of  the  Carboniferous  of  Nova  Scotia  should  be  referred  to 
it.  This  period  is,  however,  that  when  the  greatest  fold- 
ings and  elevations  of  our  rocks  occurred,  and  in  the  West 
it  is  represented  by  limestones  and  sandstones  of  consider- 
able thickness  and  extent.  In  Europe  the  magnesian  lime- 
stone (the  Zcchstein  of  the  Germans)  is  its  principal  de- 
posit, though  accompanied  by  sandstones  and  shales  of 
considerable  thickness.  With  resj)ect  to  the  first  point 
above  named,  the  earth's  crust  was  subjected  in  the  Per- 
mian period  to  some  of  the  grandest  movements  which 
have  occurred  in  the  whole  course  of  geologic  time,  and  we 
can  fix  the  limits  of  these,  in  Europe  and  America  at  least, 
with  some  distinctness.  If  we  e.xamine  the  Permian  rocks 
in  England  and  Germany,  we  shall  find  that  everywhere 
they  lie  on  the  upturned  edges  of  the  preceding  Carbonif- 
erous beds.  In  other  words,  the  latter  have  been  thrown 
into  a  series  of  folds,  and  the  tops  of  these  folds  have  been 
more  or  less  worn  away  before  the  Permian  beds  were 
placed  on  them.  But  if  we  pass  on  to  the  eastward,  in  the 
great  plain  between  the  Volga  and  the  Ural  Mountains, 
where,  in  the  "ancient  kingdom  of  Perm,"  the  greatest 
known  area  of  these  rocks  is  found — an  area  equal  in  ex- 
tent to  twice  that  of  France,  and  which  Sir  R.  I.  Murchi- 
son.  who  first  proposed  the  name,  took  as  the  typical  dis- 
trict— we  find,  on  the  contrary,  that  the  Permian  and  Car- 
boniferous are  conformable  to  one  another.  If,  now.  we 
cross  the  Atlantic  and  inquire  how  the  case  stands  in 
America,  we  shall  find  it  precisely  the  same.  Here  the  great 
succession  of  earth-waves  constituting  the  Appalachian 
Mountains  rises  abruptly  at  the  eastern  edge  of  the  conti- 
nent, and  becomes  flatter  and  flatter,  until,  in  the  broad 
plains  W.  of  the  Mississippi,  the  Permian  beds  appear,  as 
in  Russia,  resting  upon  the  Carboniferous,  so  quietly  that 
it  is  not  always  easy  to  draw  a  line  of  separation  between 
them.  As  Dana  has  remarked,  we  find  at  the  western  side 
of  Europe  and  the  eastern  side  of  America  great  disturb- 
ances, inaugurating  the  Permian  period  ;  and  in  the  inte- 
rior of  both,  in  the  plains  between  the  Volga  and  the  Ural 
in  one.  and  between  the  Mississippi  and  Rocky  Mountains 
in  the  other,  an  entire  absence  of  these  disturbances.  The 
Permian  fauna  may  be,  in  the  main,  regarded  ns  an  im- 
perfect continuation  of  that  of  the  Carboniferous  period. 

The  Palaeozoic  period  includes  the  thickest  and  most 
widelv  distributod  formations  of  our  continents. 

IV.'  Thk  Meso/.oic  Time.— (1)  The  Trifts.—rhe  red  sand- 
stones and  their  associated  beds,  which  in  Prince  Edward's 
Island,  Xova  Scotia,  Connecticut,  and  Pennsylvania  over- 
lie unconformably  the  Carboniferous  and  all  the  older  for- 
mations, are  the  best  known  American  representatives  of 
these  rocks.  They  are  remarkable  for  their  fossil  foot- 
prints of  gigantic  bird-like  reptiles,  and  also  for  the  ejec- 
tions of  volcanic  or  trappean  rocks  which  have  been  poured 
through  them,  and  of  which  the  Palisades  on  the  Hudson 
and  the  North  Mountains  of  Cornwallis  and  Annapolis  in 
Nova  Scotia  are  eminent  examjiles.  In  Virginia,  and  also 
in  North  Carolina,  this  formation  includes  plant-bearing 
shales  and  thick  beds  of  coal,  resembling  those  of  the  Car- 
boniferous period,  but  the  fossil  plants  are  of  difl'erent  spe- 
cies. With  reference  to  life,  the  Trias  is  remarkable  for 
the  introduction  of  many  forms  of  reptilian  life,  heralding 
the  Age  of  Reptiles,  which  culminates  in  the  succeeding 
period,  and  for  the  first  appearance  of  (he  Mammalia,  or 
ordinary  quadrupeds,  of  which  one  small  species  has  been 
found  in  North  Carolina  and  another  in  Germany.  In  Eu- 
rope the  Trias  is  more  complete  in  its  development  than  in 
America,  and  may  be  represented  bj-  the  following  table  : 


Getmao  Series. 


Keuper  sand- 
stone and  shale. 

Muschelkalk,        1 
limestone,  and 
dolomite j 

Bunter  sand- 
stone and  coU' 
glomerate 


FreDch  Series. 


Marnes  irisSes  .. 
Calcaire  coquillier. 
Gr5s  bigarr6 


English  Series. 


rSaliferous  and 
<  gypseous  shales 
(    and  sandstones. 

Wanting. 

/Sandstone  and 
\     conglomerate. 


(2)    The  Jurassic — The  Trias  is  succeeded  by  a  great 

and  complex  system  of  formation.^,  usually  known  as  the 
Jurassic  from  its  admirable  development  and  exposure  in 
the  range  of  the  Jura,  but  which  the  English  geologists 
often  name  the  "  Oolitic,"  from  the  occurrence  in  it  of  beds 
of  oolite  or  roe-stone.  This  rock,  of  which  the  beautiful 
cream-colored  limestone  of  Bath  in  England  is  an  illustra- 
tion, consists  of  an  infinity  of  little  spheres,  like  seeds  or 
the  roe  of  a  fish.  Under  the  microscope  these  are  seen  to 
present  concentric  layers,  and  often  to  have  a  minute  grain 
of  sand  or  fragment  of  shell  in  the  centre.     They  are,  in 
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short,  miniature  concretions,  produced  by  the  aggregation 
of  the  cjilciireous  matter  around  centres  by  a  process  of 
moloculur  uttniction  to  which  fine  sediments,  and  e?j)eci- 
aily  those  containing  much  lime,  are  very  ])nmc.  This 
stylo  of  limestone  is  very  abundant  in  the  .Jurassic  system, 
but  it  is  not  coufinod  to  it.  The  writer  has  seou  very  perfect 
oolites  iu  the  Silurian  and  the  ('arboDiferuu.-^.  The  Jurassic 
series,  as  developed  in  Kngland,  may  be  divided  into  three 
triplets  or  cycles  of  beds,  in  the  following  way: 

r  Purbeck  and  Wealdeu, 
Upper  Jurassic  ...  •!   Porthin<l  limestone, 
(  Portland  sand. 


Middle  Jurassic 


...{ 


Kimmeridge  clay,  etc., 
Coral  rag,  limestone, 
Lower  calcareous  grit,  O.xford  clay. 
C  Aenbrad  and  forest  marble. 
Lower  Jurassic*  ..  ■<  Great  and  inferior  oolite,  limestone, 
(  Lias  clays  and  limestones. 

These  rocks  occupy  a  large  space  in  Kngland,  and  are  also 
largely  distributed  over  the  coDtincnt  of  Europe  and  Asia, 


which  had  evidently  three  great  and  long-continued  dips 
undur  water,  indicated  by  the  three  great  limestones,  lu 
America  the  ease  was  diflerent.  The  Jurassic  has  not  been 
distinctly  recognized  iu  any  part  of  the  eastern  coast  of  that 
continent,  which  then  perhaps  extended  farther  into  the 
Atlantic  than  it  does  at  present,  so  that  no  marine  beds 
were  formed  on  its  eastern  border.  But  in  ihe  West,  along 
the  base  of  the  Kocky  Mountains,  and  also  iu  the  Arctic 
area,  there  were  Jurassic  seas  of  large  extent  swarming 
with  characteristic  animals.  The  Jurassic  was  emphatic- 
ally the  Age  of  Reptiles.  Among  the  nmst  remarkable  of 
these  were  the  great  terrestrial  group  of  Dinosaurs,  many 
of  them  huge  in  bulk,  some  of  them  loped,  and  combining 
the  characters  of  the  modern  Reptilia  with  features  now  re- 
stricted to  birds  and  mammals.  The  flying  reptiles  of  the 
Pterodactyl  group  were  not  less  marvellous.  Species  of 
these  creatures  from  Western  America,  recently  described 
by  Cope,  must  have  been  bat-like  reptiles,  with  wings  more 
than  twenty  feet  in  expanse  ;  and  etjually  gigantic  specirs 
occur  in  Europe,  while  others  were  no  larger  than  pigeons 
or  snipes.      Some  of  these,  like  Pleaiosaurus,  had  short 


Plcsiosaurus  rostratus,  from  the  Lower  Lias  of  Charmouth,  Dorset.  (In  the  British  Museum.) 


bodies  and  long,  swan-like  necks;  others,  like  [fhOnjomH- 
run,  had  gigantic  heads  unci  long,  flexible  bodies;  others, 
like  Mii^aHtiurtiB,  rivalled  the  fabled  sea-serpent  in  the  im- 
mense extension  of  their  bodies.     Our  limits  do  not  permit 


us  to  attempt  the  description  of  these  creatures,  notices  of 
which  will  bo  found  in  most  books  of  geology.  The  Juras- 
sic period  also  presents  numerous  small  mammals  allied  to 
the  humbler  marsupials  of  New  Holland,  and  one  very  re- 


Fio.  12, 


trala  in  New  Jersey,  North  Ciirollna,  etc. 


markablo  typo  of  binl,  the  Arrhnnptm/j-,  which,  with  the 
feet  and  general  form  of  a  modem  perohcr,  combined  pecu- 
liarities of  tail  and  wings  which  toad  toward  the  reptiles. 

*  TbK  Inst  Rroup  is  very  nimplex.  and  miKhl  perhnpH  admit 
of  subdivision,  locally  at  leojit.  Into  Huburdlnute  eyelett. 


Museum,  New  York. 


The  .Turas.sie  shores  were  clothed  with  an  abundant  flora, 
which  changed  considerably  in  itti  fonn  during  the  lapse 
of  this  long  lime:  but  yet  it  IniR  a  character  of  it!<  own 
distinct  from  that  of  the  previous  Palu«o7.oio  and  the  suc- 
ceeding Tertiary.  Perhapo  no  feature  of  this  period  is 
more   eharaotcristic    thau   the   great  ubundancu  of   those 
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not,  however,  so  largely  developed  as  in  the  Paris  ba?ia, 
where,  resting  on  the  equivalent  of  the  Loudon  clay,  we 
have  a  thick  marine  limestone,  the  calcaire  tfrongier, 
abounding  in  marine  remains,  aud  in  some  beds  composed 
of  shells  of  Foraminifera.     The  sea  in  which  this  lime- 


singular  plants,  the  Cyeads,  which  in  the  modern  6ora  are 
placed  near  to  the  pines,  but  in  their  appearance  and 
habit  more  resemble  palms,  and  which  in  the  modern  world 
are  chiefly  found  in  the  tropical  aud  warm  temperate  zones 
of  Asia  and  America.  No  plants  certainly  of  this  order  occur 
in  the  Carboniferous,  where  their  nearest  allies  are  perhaps 
some  of  the  Sigillaria; ;  aud  in  the  modern  time  the  Cyeads 
arc  not  so  abundant,  nor  do  they  occur  at  all  in  climates 
where  their  predecessors  appear  to  have  abounded.  In  the 
quarries  of  the  island  of  Portland  we  have  a  remarkable 
evidence  of  this  in  beds  with  numerous  stems  of  Cyeads 
still  in  Ki'iit  in  the  soil  in  which  they  grew,  and  associated 
with  stumps  of  ]iines  which  seem  to  have  flourished  along 
with  them.  In  further  illustration  of  this  point,  we  may 
refer  to  the  fact  that  Carruthers,  in  a  recent  paper,  cata- 
logues twenty-five  British  species  belonging  to  eight  genera 
—"a  fact  which  mjirkedly  characterizes  the  British  flora  of 
the  Mcsozoic  period. 

(3)  T/ii:  Cretaceous. — At  the  close  of  the  Triassic  the 
eastern  and  western  continents  seem  to  h.ave  been  as  ex- 
tensive as  at  present.  The  Cretaceous  began  with  a  great 
subsidence,  more  complete  in  the  eastern  than  in  the  western 
hemisphere,  but  very  widespread  in  both.  This  led  to  the 
deposition  over  the  Jurassic  rocks  of  the  chalk  of  Western 
Europe — a  very  remarkable  rock,  produced  only  in  the 
abysmal  depths  of  the  o^ean  ;  and  associated  with  this  are 
extensive  deposits  of  grcensand,  made  up  largely  of  grains 
of  the  mineral  glauconite.  In  America  pure  chalk  does 
not  appear,  but  the  grcensand  is  extensively  developed  on 
the  eastern  coast,  especially  in  New  .Jersey,  and  wide  regions 
of  the  West  are  covered  with  limestones  and  marls  of  this 
period,  while  in  Vancouver's  Island  it  contains  beds  of 
coal  and  fossil  plants,  the  latter  presenting  many  generic 

forms  still  represented  on  the  earth,  as  the  oaks,  plane      lantic  area  of  the  period,  became  shallow,  so  that  beds  ot 
trees   etc.  '   sand  succeeded  those  of  limestone,  and  finally  it  was  dried 

IV.  TERTiAnv.  OR  Neozoic  Time, 


B 

Foraminiferal  Rock-builders:  A,  X>niimulif€s  Icefitjafa,  Eocene; 
B,  the  same,  showing  chaiiibered  interior  ;  C,  Milioline  lime- 
stone, magnified.  Eocene,  Paris ;  D,  chalk,  section  magnified, 
Cretaceous. 

stone  was  deposited,  a  portion,  no  doubt,  of  the  great  At- 


-Both  in  Europe  and 
America  there  is  evidence  of  great  changes  of  level  at  the 
beginning  of  the  Tertiary.  In  the  west  of  Europe  beds 
often  of  sh.allow  water  or  even  fresh-water  origin  fill  the 
hollows  in  the  bent  Cretaceous  strata.  This  is  manifestly 
the  case  with  the  formations  of  the  London  and  Paris 
basins,  contemporaneous  but  detached  deposits  of  the  Ter- 
tiary age,  lying  in  depressions  of  the  chalk.  Still,  this 
does  not  imply  much  want  of  conformitj',  and,  according 
to  the  best  explorers  of  those  alpine  regions  in  which  both 
the  Mcsozoic  and  Tertiary  beds  have  been  thrown  up  to 
great  elevations,  they  are  in  the  main  conformaljle  to  one 
another.  .'Something  of  the  same  kind  occurs  in  .\meriea. 
On  the  -\tlantic  coast  the  marine  beds  of  the  Older  Ter- 
tiary cover  the  Cretaceous,  and  little  elevation  seems  to 
have  oi'curred.  Farther  W.  the  elevation  increases,  and 
in  t!ie  upper  part  of  the  \'alley  of  the  Jlississippi  it 
amounts  to  1701)  feet.  .Still  farther  W.,  in  the  regions  of 
the  Rocky  Mountains,  there  is  evidence  of  elevation  to 
the  extent  of  a?  much  as  7000  feet.  Throughout  all  these 
regions  scarcely  any  disturbance  of  the  old  Cretaceous  sca- 
bottoin  seems  to  have  occurred  until  after  the  deposition 
of  the  Older  Tertiary,  so  that  there  was  first  a  slow  and 
general  elevation  of  the  Cretaceous  ocean-bottoin,  suc- 
ceeded by  gigantic  fohls  and  fractures,  and  extensive  ex- 
travasations of  the  bowels  of  the  earth  in  molten  rocks  in 
the  course  of  the  succeeding  Tertiary  age.  These  great 
phvsical  changes  inaugurated  the  new  and  higher  life  of 
the  Tertiary,  just  as  the  similar  changes  in  the  Permian 
did  that  of  the  Mcsozoic.  The  classification  of  the  Ter- 
tiary given  by  Sir  Charles  Lyell  is  represented  in  the  follow- 
ing table,  the  percentage  of  fossils  being  t.aken  from  marine 
forms,  and  mainly  from  mollusks,  and  the  system  having 
in  some  cases  been  modified  by  stratigraphical  evidence: 

PosT-PLIOCEXE,  including  that  which  im- 
mediately precedes  the  Modern.  In 
this  the  shells,  etc.,  are  recent,  the 
Mammalia  in  part  extinct. 

Plioce.ve,  or  more  recent  age.  In  this 
Tertiary,  or  the  majority  of    the  shells   found   are 

Xeozoic  Time.  ]  recent  in  the  upper  beds.  In  the  lower 
beds  the  extinct  become  predominant. 

Mloi'EXE,  or  less  recent.  In  this  the  large 
majority  of  the  shells  found  are  extinct. 

Eocene,  the  dawn  of  the  recent.  In  this 
only  a  few  shells  occur. 

(1)  The  Eocene. — This  has  been  very  thoroughly  studied 
in  the  Tertiary  basins  of  Paris  and  London,  and  also  in 
the  Southern  States  of  the  Union,  where  it  constitutes  the 
Claiborne,  Jackson,  and  Vicksburg  groups  of  Dana.  We 
may  content  ourselves  with  a  review  of  its  formations 
as  exposed  in  the  localities  first  mentioned.  The  London 
clay  is  Lower  Eocene,  but  in  the  beds  of  the  Isle  of  Wight 
and  neighboring  parts  of  the  south  of  England  we  have 
the  Middle  and  Upper  members  of  the  series.     They  are 


sedi- 


up  into  lake-basins,  in  which  gypsum,  magnesiau 
ments,  and  siliceous  limestone  were  deposited.  These 
lakes  or  ponds  must  at  some  ]ieriods  have  resembled  the 
American  "  salt-licks,"  and  were  no  doubt  resorted  to  by 
animals  from  all  the  surrounding  country  in  search  of  the 
saline  mud  and  water  which  they  afi'orded.  Hence  there 
occur  vast  numbers  of  bones  of  Mammalia,  and  in  some 
marly  beds  intervening  between  the  layers  of  gypsum 
numerous  footprints  occur,  exactly  like  those  already  no- 
ticed in  the  Trias.  The  mammals  were  largely  pachyderms 
of  extinct  genera,  but  Carnivora  and  Marsupials  are  also 
represented. 

(2)  The  Miocene. — In  France  and  elsewhere  on  the  con- 
tinent of  Europe  marls  and  sands  of  this  age  succeed  to 
the  Eocene  beds,  and  in  America  beds  of  similar  age  occur 
along  the  Atlantic  coast  from  Gay  Head  southward,  and 
they  are  extensively  developed  in  the  West.  Confining 
ourselves  mainly  to  the  mammalian  life  of  the  Miocene,  we 
find  three  remarkable  points  of  difi'erence  as  compared  with 
the  Eocene:  (1)  Whereas  the  Eocene  mammals  are  remark- 
able for  adherence  to  one  general  type — viz.  that  group  of 
pachyderms  most  regular  and  complete  in  its  dentition — wo 
now  find  a  great  number  of  more  specialized  and  peculiar 
forms.  (2)  We  find  in  the  latter  period  a  far  greater  pro- 
portion of  large  carnivorous  animals.  (3)  We  find  much 
greater  variety  of  mammals  than  cither  in  the  Eocene  or 
the  Modern,  and  a  remarkable  abundance  of  species  of 
gigantic  size.  The  Miocene  is  thus  apparently  the  culmi- 
nating age  of  the  Mammalia,  in  so  far  as  physical  develop- 
ment is  concerned  :  and  this,  as  we  shall  find,  accords  with 
its  remarkably  genial  climate  and  exuberant  vegetation. 
In  Europe  the  beds  of  this  age  present  for  the  first  time 
examples  of  the  monkeys,  represented  by  two  generic 
types,  both  of  them  apparently  related  to  the  modern  long- 
armed  species,  or  gibbons.  Among  carnivorous  animals  we 
have  cat-like  creatures,  one  of  which  is  the  terrible  Ma- 
chairodiu,  distinguished  from  all  modern  animals  of  its 
group  by  the  long,  sabre-shaped  canines  of  its  upper  jaw, 
fitting  it  to  pull  down  and  destroy  those  large  pachyderms 
which  could  have  easily  shaken  off  a  lion  or  a  tiger.  Here 
also  we  have  the  elephants,  represented  by  several  species 
now  extinct  :  the  mastodon,  a  great,  coarsely-built,  hog- 
like elephant,  some  species  of  which  had  tusks  both  in  the 
upper  and  lower  jaw  :  the  rhinoceros,  the  hippopotamus, 
and  the  horse,  all  of  extinct  species.  We  have  also  girafl'es, 
stags,  and  antelopes,  the  first  ruminants  known  to  us.  and 
a  great  varietv  of  smaller  and  less  noteworthy  creatures. 
Here  also,  for  the  first  time,  we  find  the  curious  and  excep- 
tional group  of  Edentates,  represented  by  a  large  ant-eater. 
Of  all  the  animals  of  the  European  Miocene,  the  most 
wonderful  and  unlike  any  modern  beast  is  the  Dinothere, 
found  in  the  Miocene  of  the  Epplesheim  in  Germany,  and 
described  by  Kaup.  Some  doubt  rests  on  the  form  and 
affinities  of  "the  animal,  but  we- may  reasonably  take  it,  as 
restored  by  its  describer  and  currently  reproduced  in  pop- 
ular  books,  to  have  been  a  quadruped  of  somewhat  elephan- 
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tine  form.  Some  years  ago,  however,  a  huge  haunch-bnnc, 
.''upposcd  to  belong  to  this  creature,  was  discoverctl  in  the 
south  of  Kruucf,  and  from  this  it  was  inforrod  that  the 
Diuothcrt'  may  have  been  a  niurt-upial  or  jiouehed  animal, 
perhaps  allit'd  in  form  and  habit  tn  the  kangaroos.  The 
skull  is  three  feet  four  inches  iu  length,  and  when  provided 
with  its  soft  parts,  ineludiug  a  long  snout  or  trunk  in  front, 
it  must  have  l)een  at  least  five  or  ^^ix  feet  long.  Such  a 
head,  if  it  belonged  to  a  quatiruped  of  ordinary  propor- 
tions, must  represent  an  animal  as  large  in  proportion  to 
our  elcpliant  as  an  elefihant  to  an  ox.  In  Asia  the  SiwaHk 
Hills  atVorded  to  Falconer  and  C'autley  one  of  the  most 
remarkable  exhibitions  of  Miocene  animals  iu  the  world. 
Fig.  14. 


Sivath^rium  yi'j ,...  >Mur,  I1..111  ihf  Mio.ru,-  ui'  liuliii. 

(From  a  restoration  by  Dr.  1).  Slurie  of  Loudon.) 

These  hills  form  a  ridge  subordinate  to  the  Himalayan 
chain,  and  rise  to  a  height  of  2000  to  .tOOO  feet.  In  the 
Miocene  period  they  were  sandy  and  pebbly  shores  and 
banks  lying  at  the  foot  of  tlie  then  infant  Himalayas,  which, 
with  the  table-lands  to  Iho  N.,  probably  formed  a  some- 
what narrow  K.  and  W.  continental  mass  or  largo  island. 
As  a  mere  example  of  the  marvellous  fauna  which  inhabited 
this  Miocene  land,  it  has  afforded  remains  of  seven  species 
of  fli-plianls.  nmstodons,  and  allied  aitimals — one  of  them, 
the  Kl< lihnit  /*'((»£»«,  with  tusks  ten  feet  and  a  half  long  and 
twenty-six  inches  in  circumference  at  the  base.  Miocene 
America  is  scarcely  behind  the  Old  World  in  the  develop- 
ment of  its  land  animals.  From  one  locality  in  Nebraska, 
Leidy  described  in  lSj2  fifteen  species  of  large  quadru- 
peds, and  the  number  has  since  been  considerably  increased. 
Among  these  are  species  c)f  lifniiocrr-on,  Palnotherium,  and 
MwhtiiioduH;  ami  one  animal,  the  7'ifftinttfirriurit,  allied  to 
the  European  An')plothere,  is  said  to  have  attained  a  length 
of  I'ightfen  feet  and  a  height  of  nine,  its  jaws  alone  being 
five  fc't  long. 

The  Miocene  is  also  remarkable  for  its  flora,  wliich  is  of 
very  modern  type,  but  presents  the  remarkable  peculiarity 
that  plants  now  cunlincd  to  Iho  more  temperate  regions 
extended  N.  to  (Jreenland  and  Spitsbergen.  The  Miocene 
flora  of  these  Arctic  n-gions,  as  described  by  Hecr.  eoiisti- 
tutea  one  of  the  most  marvellous  revelations  of  niotlcrn 
geology.  To  this  or  to  the  Eocene  belongs  the  remarkable 
accumulation  of  the  siliceous  crusts  of  the  hutnlile  plants 
known  as  Diatoms,  wliieh  extends  rlirough  parts  of  Slary- 
land  and  Virginia,  wilb  a  lliirknt'ss  in  sunn-  places  of  thirty 
feet,  and  is  celebrated  among  microsoopists  as  the  "  llich- 
mond  infusorial  earth." 

(;i|  Tfif  Pliucriif. — Beds  of  this  ago  occur  along  the 
coast  of  North  and  .South  ('aroliim,  containing  from  -10  to 
60  per  cent,  of  living  species  of  shells.  It  is  [jrobable  that 
wiile  areas  on  the  plains  of  the  West  are  occupied  by  de- 
posits of  the  same  period,  ami  the  calcareous  and  sandy 
beds  known  in  ICngland  as  clay  may  \n^  reganled  as  a  rep- 
roscnlativo  in  that  country.  Wilh  reganl  to  animal  IiU». 
the  I'lincene  conlinui-s  Ihe  conditions  of  the  last  age,  but 
with  signs  of  ilecadenee.  Many  nf  the  oM  gigantic  pachy- 
derms ha\'o  disappeared,  and  in  their  stead  some  familiar 
modern  genera  were  introduced.  The  Plitieene  was  termi- 
nated by  the  cold  or  (JIacial  period,  in  which  a  remarkable 
lowering  of  temperature  occurred  over  all  the  northern 
hemisphere,  accompani^-d,  at  least  in  a  portion  of  the  time, 
hy  a  very  general  and  grejil  subsidence,  which  laid  all  (he 
lower  parts  of  rmr  conlinenls  under  water.  This  terminated 
ranch  of  the  life  of  the  IMioceno,  anrl  replaced  it  with 
boreal  and  arotio  forms,  some  of  them,  like  the  groat  hairy 


Siberian  mammoth  and  the  woolly  rhinoceros,  fit  succeseora 
of  the  gigantic  Miocene  fauna.  How  it  happened  that  such 
creatures  were  continued  during  the  Post -pliocene  cold 
we  cannot  understand  till  we  have  the  Tertiary  vegetation 
before  us.  It  must  sufViee  now  to  say  that  as  the  teinjjcra- 
ture  was  modified  and  the  land  rose,  and  the  modern  period 
was  inaugurated,  these  animals  j)assed  away,  and  those  of 
the  present  time  remained.  Perhaps  the  most  remarkable 
fact  connected  with  this  change  is  that  stated  by  Pielet,  that 
all  the  modern  European  mammals  are  direct  descendants 
of  Post-pliocene  species,  but  that  in  the  Post-pliocene  they 
were  associated  with  many  other  species,  and  these  often 
of  great  dimensions,  now  extinct.  In  other  words,  the  time 
from  the  IMioccne  to  the  Modeiii  lias  been  a  time  of  dimi- 
nution of  species,  while  that  from  the  Eocene  to  the  Mioeeno 
was  a  time  of  rajiid  introcluetion  of  new  species.  Thus 
theTertiary  fauna  eulminate<l  in  the  Miocene.  Yet, strange 
though  this  may  appear,  man  himself,  the  latest  and  noblest 
of  all,  would  seem  to  have  been  a  product  of  the  later 
stages  of  the  time  of  decadence.  Wc  propose,  however,  to 
return  to  the  animals  immediately  jircceding  man  and  hia 
contemporaries  after  we  have  noticed  the  Glacial  period. 

(4)  The  Pont-ph'occiie,  or  (tfacial. — The  warm  climate 
and  rich  vegetation  of  the  Miocene  extended  far  into  Iho 
Pliocene,  with  characters  very  similar  to  those  already 
stated;  but  as  the  Pliocene  age  went  on,  cold  and  frost 
setiled  down  upon  the  northern  hemisphere,  and  a  remark- 
able change  took  place  in  its  vcgctiible  productions.  For 
example,  in  the  somewhat  celebrated  "  forest  bed  "  of  Cro- 
mer, in  Norfolk,  which  is  regarded  as  Newer  Pliocene,  we 
have  lost  all  the  foreign  and  warm-climate  plants  of  the 
Miocene,  and  find  the  familiar  Scotch  firs  and  <ither  plants 
of  the  modern  British  flora.  The  animals,  however,  retain 
their  former  types;  for  two  species  of  ele])bunt,  :i  hippo- 
potanuj.s,  and  a  rhinoceros  arc  found  in  connection  with 
these  plants.  This  is  another  evidence,  in  addition  to  those 
above  referred  to,  that  plants  are  better  thermometers  to 
indicate  geological  and  climatai  change  than  animals.  This 
Pliocene  refrigeration  appears  U>  have  gone  on  increasing 
into  Ihe  next  or  Post-pliocene  age,  and  attained  its  maxi- 
mum in  the  Glacial  period,  when,  as  many  geologists  think, 
our  continents  were,  even  in  the  temperate  latitudes,  cov- 
ered with  a  sheet  of  ice  like  that  which  now  clothes  Green- 
land. Then  occurred  a  very  general  subsidence,  in  which 
they  were  submerged  under  the  waters  of  a  cold  icy  sea, 
tenanted  by  marine  animals  now  belonging  to  boreal  and 
arctic  regions.  .After  this  they  rose  to  constitute  the  dry 
land  of  man  and  his  contemporaries. 

Our  next  topic  for  consideration  is  one  of  the  most  vexed 
questions  among  geologists — the  Glacial  period  which  im- 
mediately preceded  the  advent  of  man.  In  treating  of  this 
it  will  be  safest  first  to  sketch  the  actual  appearances  which 
present  themselves,  and  then  to  draw  such  pictures  as  wo 
can  of  the  conditions  which  they  reitrescnt.  The  most  re- 
cent and  sujierficial  covering  of  the  earth's  crust  is  usually 
composed  of  rock-material  more  or  less  ground  up  and 
weathered.  This  may,  with  reference  to  its  geological  cha- 
racter and  origin,  be  considered  as  of  three  kinds.  It  may 
be  merely  the  rock  weathered  ami  decomposed  to  a  certain 
extent  ill  m'tu;  or  it  may  be  alluvial  matter  carried  or  de- 
posited by  existing  streams  or  tid<  s  en- by  the  rains  ;  or  lastly, 
it  may  be  material  evidencing  the  opiralion  of  causes  not 
now  in  action.  This  last  constitutes  what  has  been  called 
drift  or  diluvial  detritus,  and  is  that  with  wliieh  we  have 
now  to  do.  Such  drift,  then,  is  very  widely  distributed  on 
our  continents  in  the  higher  latitudes.  In  the  northern 
hemisphere  it  extends  frnm  the  Arctic  regions  to  about  60*^ 
N.  lat.  in  Europe,  and  as  low  as  40°  in  North  America  ;  and 
it  occurs  S.  of  similar  piirallels  in  the  southern  hemisphere. 
Farther  towards  the  equator  than  the  taliludes  indicated 
we  do  ni»t  finrl  the  proper  tlrift  deposits,  but  merely  weath- 
ered rocks  or  alluvia,  or  old  sea-bottoms  rniseil  up.  This 
limitation  of  the  drift  at  the  very  outsci  gives  it  (he  charac- 
ter of  a  deposit  in  somo  way  connected  with  theptilar  cold. 
Resirles  this,  the  general  transport  of  stones  and  other  ma- 


terial in  the 


rtliern  regions 


I  been  to  the  S.  ;   hen 


the  northern  hemisphere  this  deposit  may  he  called  the 
\nrfht'rii  Drill.  If  now  we  take  a  typical  locality  of  this 
formation— such,  for  instance,  as  we  may  find  in  Scotland, 
or  Scandinavia,  or  Canada — wo  shall  find  it  lo  CODBist  of 
three  members,  its  follows: 

;i.   Superficial  sando  or  gravels ; 

2,   Stratified  eluvs; 

1,  Till  or  boulder  einy. 
This  arrangement  may  loenlly  be  more  complieatcd.  or  tt 
may  be  detieit-nt  in  one  of  its  members.  The  boulder  clay 
may,  for  exampU'.  be  underlaid  by  t*t  rati  lied  sand  or  gravel, 
oT  even  by  peaty  deponits.  1(  may  be  intermixed  wilh 
layers  of  ebiy  or  sand;  the  stratified  clay  or  the  boulder 
clay  nmy  be  absent,  iir  may  be  uncovered  by  any  upper 
member.     Still,  wo   may  take  the  typical   Bories  as  aliovo 
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stated,  and  inquire  as  to  its  characters  and  teaching.  The 
lower  member,  or  bouhlcr  clay,  is  a  very  remarkable  kind 
of  deposit,  consistiug  of  a  paste  which  may  graduate  from 
tough  clay  to  loose  sand,  and  which  holds  large  angular  i 
and  rouuded  stones  or  boulders  confusedly  intermixed  j  i 
these  stones  may  be  either  from  the  rocks  found  in  the  im-  | 
medi:ite  vicinity  of  their  present  position  or  at  great  dis- 
tances. This  mass  is  usually  destitute  of  any  lamination 
or  siihoniinate  stratification,  whence  it  is  often  called  Un- 
etrati/i'<l  Drift,  and  is  of  very  variable  thickness,  often  oc- 
currin'^  in  very  thick  beds  in  valleys,  and  being  compara- 
tively thiu  or  absent  on  intervening  hills.  Further,  if  we 
examine  the  stones  contained  in  the  boulder  clay,  we  shall 
Jind  that  they  are  often  scratched  and  striated  and  grooved  ; 
and  when  we  remove  the  clay  from  the  rock-surfaces  on 
which  it  rests,  we  find  these  in  like  manner  scratched  and 
grooved  and  polished.  These  phenomena — viz.  of  polished 
and  striated  rucks  and  stones — are  similar  to  those  pro- 
duced by  those  great  sliding  masses  of  ice.  the  glaciers  of 
alpine  regions,  which  in  a  small  way  and  in  narrow  and 
elevated  valleys  act  on  the  rocks  and  stones  in  this  manner, 
though  they  cannot  form  deposits  precisely  an.alogous  to 
the  boulder  clay,  owing  to  the  wasting  away  of  much  of  the 
finer  material  by  the  torrents,  and  the  heaping  of  the  coarser 
detritus  in  ridges  and  piles.  Further,  we  have  in  Green- 
land a  continental  mass  with  all  its  valleys  thus  filled  with 
slowly-moving  ice,  and  from  this  there  drift  oft'  immense 
ice-islands,  which  continue  at  least  the  mud-and-stone-de- 
positing  process,  and  possibly  also  the  grinding  process, 
over  the  sea-bottom.  So  far,  all  geologists  are  agreed,  but 
here  they  diverge  into  two  schools.  One  of  these,  that  of 
the  Glacier^heorists,  holds  that  the  boulder  clay  is  the  prod- 
uct of  land-ice;  and  this  requires  the  supposition  that  at 
the  time  when  it  was  deposited  the  whole  of  our  continent 
N.  of  4U°  or  50°  was  in  the  condition  of  Greenland  at  pres- 
ent. Tins  is,  however,  an  hypothesis  so  inconvenient,  not  to 
say  improbable,  that  many  hesitate  to  accept  it.  and  prefer 
to  believe  that  in  the  so-called  Glacial  period  the  land  was 
submerged,  and  that  icebergs  then  as  now  drifted  from  the 
N.  in  obedience  to  the  Arctic  currents,  and  produced  the 
efi"eets  observed.  It  is  probable  that  the  truth  lies  in  a  com- 
bination of  both  causes,  and  that  the  appearances  were  pro- 
duced by  local  glaciers  aided  by  tloating  ice. 

The  I'ust-fflarial  and  Modern. — The  rigorous  climate  of 
the  Post-pliocene  gradually  softened  into  that  of  the  Post- 
glacial, which  passes  into  the  Jlodern,  though  there  seems 
to  have  been  a  subsidence  of  great  extent  intervening  before 
the  establishment  of  the  actual  condition  of  the  earth.  In 
the  Post-glacial  period,  for  the  first  time  in  the  great  scries 
of  continental  elevations  and  depressions,  we  find  the  newly- 
emerging  land  peopled  with  familiar  forms.  Nearly  all  the 
mudern  European  animals  have  left  their  bones  in  the  clays, 
gravels,  and  cavern  deposits  which  belong  to  this  period, 
but  with  them  are  others  either  not  now  found  within  the 
limits  uf  temperate  Europe  or  altogether  extinct.  Accord- 
ing to  PiL'tet,'-  the  Post-glacial  beds  of  Europe  afford  ninety- 
eight  species  of  mammals,  of  which  fifty-seven  still  live 
there,  the  remainder  being  either  locally  or  wholly  extinct. 
According  to  Mr.  Boyd  Dawkins.f  in  (ireat  Britain  about 
twelve  Pliocene  species  survived  the  Glacial  period,  and 
reappearcil  in  the  British  Islands  in  the  Post-glacial.  To 
these  were  added  forty-one  species,  making  in  all  fifty-three 
whose  remains  are  found  in  the  gravels  and  caves  of  the 
latter  period.  Of  these,  in  the  Modern  period  twenty-eight, 
or  rather  more  than  one-half,  survive,  fourteen  are  wholly 
extinct,  and  eleven  are  locally  extinct.  Among  the  extinct 
animals  are  the  mammoth,  Etephas pi-imiijcnius;  the  Tich- 
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orine  rhinoceros  (7?.  tichorhimis),  and  the  great  hippopota- 
mus,   H.    major,    th©    Mackairodus,    and    the    cave    bear. 
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Among  the  locally  extinct  are  the  reindeer,  the  lion  and 
the  Cape  hysena. 

In  the  Post-glacial  and  Modern  deposits  we  have  remains 
of  man  and  his  works,  and  in  the  Modern  the  geological 
ages  pass  into  modern  history. 

{For  the  more  full  discussion  of  geological  details  and 
methods,  and  for  the  economic  relations  of  the  science,  the 
reader  is  referred  to  the  Manuals  of  Lyell  and  Dana,  and 
that  of  Jukes,  edited  by  Geikie.)  J.  W.  Daw.sos. 

Geology,  Chemical,  The  science  of  geology  is  con- 
cerned not  onl3"  with  the  structure  or  .Trehitecture  of  the 
earth,  the  arrangement  and  succession  of  the  various  rocks 
which  compose  its  crust,  and  the  physical  agencies  which 
have  presided  over  its  changes,  but  with  the  mineral 
composition  of  these  rocks,  and  the  chemical  agencies 
which  have  been  at  work  in  past  ages  arranging  from  the 
elements  of  the  globe  their  present  combinations.  Chem- 
istry, therefore,  finds  a  wide  application  in  the  investiga- 
tion of  the  earth,  the  waters,  and  the  air,  and  in  consider- 
ing the  changes  which  these  have  undergone  in  past  ages, 
and  arc  still  undergoing;  and  to  this  study  we  give  the 
name  of  chemical  geology.  We  may  further  distinguish 
between  chemical  geognosy,  or  the  chemical  coni]iosition 
and  relations  of  the  various  bodies,  and  chemical  geogeny, 
which  concerns  itself  with  the  origin  and  changes  of  these 
bodies.  Beginning  with  the  rock-masses  of  the  glol)e,  we 
have  to  consider  first,  the  mode  of  their  generation,  and 
second,  their  composition  and  the  relations  which  they  sus- 
tain to  the  atmosphere  and  the  waters.  Looking  back  into 
the  past,  we  can  discern  a  time  when  the  oldest  PalaL^ozoic 
rocks  were  not  yet  deposited,  and  when  the  Eozoic  rocks 
formed  the  surface,  and  by  their  subsequent  disintegration 
and  decay  gave  rise  to  the  Palaozoic  formations.  Going 
still  further,  we  may  form  some  notion  of  the  generation 
of  the  Eozoic  rocks,  and  may  speculate  uj)on  the  condition 
of  the  earth  when  even  these  were  not,  and  when  water 
and  air  had  not  yet  begun  their  action  on  the  surface  of 
the  globe.  The  hypothesis  of  the  igneous  origin  of  the 
earth  is  now  almost  universally  admitted,  and  we  may 
fairly  accept  it  as  the  basis  of  our  sketch  of  chemical 
geogeny  and  geognosy.  This  hypothesis,  as  interpreted 
in  the  light  of  modern  discoveries,  supposes  a  liquid  globe 
condensing  from  a  vaporous  mass  in  which,  as  in  the  sun, 
the  various  elements  were  at  first  in  a  .state  of  chemical 
dissociation,  but  united,  as  the  temperature  of  the  mass 
became  reduced,  in  the  order  of  their  affinities,  and  were 
successively  precipitated.  From  this  must  have  resulted 
a  molten  globe  of  oxidized  materials,  and  an  atmosphere 
in  which  the  chlorine  was  jiresumably  in  the  condition  of 
chlorhydric  acid,  with  carbon  and  sulphur  in  oxidized 
forms,  watery  vapor,  nitrogen,  and  a  probable  excess  of 
oxygen  gas.  Starting  from  this  hypothetical  condition  of 
things,  which  is,  however,  strict!}'  in  accordance  with  what 
we  know  of  chemical  oftinitics  at  elevated  temperatures, 
we  have  the  basis  of  an  intelligent  scheme  of  chemical 
geogeny.  which  will  enable  us  to  understand  clearly  the 
order  of  things  as  we  see  it  recorded  in  the  earth's  crust. 

The  conclusion  now  generally  received  as  to  the  earth's 
interior  is  th.at  it  is  solid  to  great  depths,  if  not  throughout, 
and  there  are  good  reasons  for  supposing  that  solidification 
may  have  commenced  at  the  centre.  The  mean  density  of 
the  earth,  which  is  5.3.  water  being  unity,  is  about  twice 
that  of  the  known  rocks  taken  as  a  whole,  leading  to  a 
conjecture  that  denser  compounds  may  have  accumulated 
at  the  centre.  Chemical  geology  has.  however,  only  to  do 
with  the  superficial  portions,  from  which,  with  the  elements 
of  the  air  and  the  ocean,  the  whole  of  the  known  rocks  have 
been  derived.  Analogies  lead  us  to  conclude  that  the  primi- 
tive surface  was  irregular  and  accideiited,  and  consisted  of 
a  compound  of  silicates  of  alumina,  lime,  magnesia,  iron- 
oxide,  and  alkalies,  besides  the  rarer  bases,  resembling 
perhaps  some  basic  lavas  in  composition,  and  therefore 
very  unlike  granite,  which  is  generally  supposed  to  be  the 
fundamental  rock.  Vpon  this,  as  cooling  went  on,  there 
would,  in  accordance  with  our  hypothesis,  be  precipitated 
the  acid  compounds  of  chlorine  and  sulphur  from  the  pri- 
meval atmosphere,  by  which  at  an  elevated  temperature 
and  under  the  pressure  of  a  high  barometric  column,  the  sili- 
cates would  be  decomposed,  with  separation  of  silica  and 
saturation  of  the  acids  by  the  bases  of  the  primitive  sili- 
cated  mass.  This  process  would  soon  terminate,  and  be 
succeeded  by  another  reaction,  the  decomposition  of  por- 
tions of  the  silicates  by  waters  holding  in  solution  carbonic 
acid,  which  must  have  abounded  in  the  early  atmosphere. 
From  this  process  (which  still  continues  to  operate  on 
crystalline  rocks)  would  result  the  separation  of  silicate  of 
alumina  as  clay,  free  silica,  and  iron-oxide,  and  the  for- 
mation of  carbonates  of  lime,  magnesia,  and  alkalies.  These 
beingoarrieddown  to  the  sea  in  solution,  t lie  alkaline  carbon- 
ate would,  from  the  dissolved  chloride  of  calcium,  precipitate 
carbonate  of  lime,  with  the  production  of  chloride  of  sodium ; 
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we  thus  get  a  conception  of  the  proceisa  which  may  have 
given  rise  at  onne  to  the  formation  cjf  limestone,  clay,  silica, 
and  sea-salt.  How  near  these  decompositions,  which  arc 
now  going  on.  approacli  to  tlie  mcthoit  of  nature  in  the 
earlier  times  we  »^aii  urvcr  determine,  for  our  knowledge  of 
the  precis©  constitution  t)f  the  primitive  crust  is  too  hypo- 
thetical. The  dements  therein  may  have  been  arranged  in 
a  manner  very  dilTcrent  from  that  of  any  compounds  now 
known  to  us,  and  the  mode  of  its  decomposition  conse- 
quently subject  to  conditions  of  whi'di  we  can  form  but  an 
imperfect  notion.  It  will  be  found,  however,  that  thealiove 
hypothesis  gives  us  a  starting-point  in  chemical  geology, 
and  is,  moreover,  in  remarkable  accordance  with  the  facts 
to  be  made  known  farther  on. 

Coming  now  to  the  chemical  composition  of  the  rocks, 
we  distinguish  them  into  so-ealled  erVHlalline  nnd  uncrys- 
talline  divisions — terms  which  are  better  defined  by  saying 
that  the  tirst  consist  chiefly  of  crystalline  silicates,  and  the 
second,  for  the  greater  part,  of  the  results  of  the  decay  of 
these.  Granites,  gneisses,  and  hornblende  rocks  may  be 
taken  as  examples  of  the  former,  which  includes  most  erup- 
tive and  Kozoic  rocks,  and  san-lstones  and  shales  of  the  lat- 
ter. In  this  grouping  we  have  excluded  such  rocks  as  arc  com- 
posed of  carbonate  and  sulphate  of  lime,  carbon,  metallic 
oxides,  and  sulphurots,  which  belon-^  alike  to  the  crystal- 
line and  nncrystalline  divisions.  The  minerals  of  crystal- 
line silic:ited  rocks  arc,  besides  quiirtz.  potush-feldspar  or 
orthoid'.tse.  the  lime  and  aoda-feldspars  albite.  oligoelase, 
andesine.  labradorite.  and  anorthito,  leucite.  nepheline.  ami 
other  double  aluminous  silicates,  both  hydrous  and  anhy- 
drous, which  arc  related  to  the  feldspars  in  composition; 
the  various  micas  unci  chlorites,  garnet,  ejiidote,  all  of 
which  are  moreover  double  aluminous  silicates,  and  such 
simple  aluminous  silicates  asandalusite,  kyanite,  and  pyro- 
phvltite.  No  less  imjiortant  are  those  which  are  essen- 
lialtv  protoxide-silicates,  such  as  hornblende,  pyroxene, 
chrysolite,  chonlrodite,  serpentine,  and  talc;  and  if  to 
these  we  add  carbonates  of  lime  and  magnesia,  iron-oxides 
and  graphite,  wo  shall  have  the  chief  minoralogical  ele- 
m-jnts  of  the  crystalline  rocks.  (Jranito  consists  essentially 
of  quartz  and  orthoclas;*,  sometimes  accomjianied  l>y  a  tri- 
clinic  feldspar  (oligocljiso  or  albite),  and  holding,  as  an  acci- 
dental mineral,  a  small  portion  of  mica  or  of  hornblende,  or 
both.  Trachyte  is  closely  related  to  granilo  in  composition. 
The  elements  of  granite,  arranged  in  a  ban'led  or  strati- 
form manner,  make  up  gneiss,  and  this,  by  a  predominance 
of  mica,  passes  into  mica-slate,  which  itself  often  includes, 
as  accidental  minerals,  garnet,  staurolite,  andalusito,  and 
kyanite,  giving  rise  to  compound  rocks  in  which  silicates  of 
alumina  without  alkali  replace  orthoidaso.  Passing  from 
the  above  claf^os  of  rocks,  in  which  there  is  generally  an 
excess  of  silica  in  (hi!  form  of  quartz,  wo  e  une  to  those  in 
which  quartz  is  rarer  or  altogether  wanting.  Hornblende 
or  pyroxene,  either  alone  or  mixed  with  a  feldspar,  generally 
labradorite.  often  accompanied  by  chrysolite,  constitutes  the 
compounds  known  as  dolcrite,  diahiise.  diorite,  and  many 
relatc4l  rocks,  frequently  containing  chlorite,  garnet,  or 
epidotc :  while  those  composed  chiefly  of  serpentine  or 
steatite  make  up  another  ami  closely-related  class. 

To  discuss  tlie  whole  questinn  of  the  varieties  of  rocks 
produced  by  the  admixture  of  dilfcrent  minerals  would  ex- 
ceed the  limits  of  this  sketch.  It  will,  however,  bo  neces- 
sary to  give  some  notion  of  the  different  classes  of  crystal- 
lino  silicated  rocks,  considered  geognostically  :  1.  Those 
which,  like  gneiss,  mica-slate,  and  serpentine,  are  evidently 
bedded  and  utratifieil  rocks,  are  generally  supposed  to  hiive 
been  deposited  from  water,  ami  are  conveniently  designaled 
inrligcnous  rocks.  2.  Those  which,  like  granites,  traps, 
and  lavas,  have  been  forceil  in  a  more  or  less  liqviid  form 
from  beneath  the  surface,  are  regarded  as  of  igneous  origin, 
and  are  called  eruptive  or  exotic  rocks.  .'{,  Those  which 
have  been  deposited  from  solution  in  fisaurt'S  of  previously 
formed  rocks,  as  the  quart/,  of  mineral  vt-ins,  anrl  likewise 
many  granitic  vein-stones,  have  been  called  endogenous 
roi-ks.  Koek-masseHof  the  same  mineral  constitution  may 
belong  to  all  of  these  classes;  thus,  a  granitic  gneiss,  an 
eruptive  granite  dyke,  unri  a  granitic  vein  stone  may  be 
alike  composed  of  orthochise,  qnartz,  and  micji,  and  difli- 
cultly  distinguished  from  ea*h  other  unless  (heir  geognos- 
tieal  relations  urn  taken  into  aeeonnt. 

The  origin  and  moilo  of  forniiition  of  the  indigenous 
crystalline  rocks,  such  as  gneiss  or  hornbU-nde,  are  involved 
in  much  obsnurity.  My  one  school  they  iire  supposed  to 
ho  of  plulonie  origin — that  is,  t<t  Inivo  been  formed  in 
Dome  wiiy  from  the  eo(ding  of  llie  primitive  crust  of  the 
earth,  and  to  have  acquired  the  stratiform  arrangement  ob- 
served in  their  constituent  minerals  from  nxivenients  in  the 
cooling  mass.  These  iineient  eryntalline  rtn-ks  aro  declared 
by  this  school  to  bo  neither  stratiflecl  nor  eruptive  roekt*  in 
the  aeoepfed  sense  of  those  terms,  but  to  partake  of  (ho 
nature  of  both  of  those  clasBos.     Granite  would  thus  ditVor 


from  gneiss  only  in  the  accident  of  structure.  To  this  view, 
which  derives  these  rocks  from  the  cooling  mass  of  the 
globe,  it  is  objected  that  the  quartz  which  they  conUiin  is 
not,  as  far  as  known,  a  product  of  igneous  action,  but  is, 
on  the  contrary,  changed  into  a  wholly  unlike  form  of 
silica  by  a  heat  even  below  that  required  for  its  fusion,  and 
in  most  cases  is  clearly  shown  by  its  associations  to  have 
been  deposited  from  aqueous  solution.  Moreover,  the  mi- 
croscopic study  of  the  quartz,  as  well  as  of  other  minerals 
of  granitic  rocks,  has  shown  them  to  contain  in  many  c:ises 
small  cavities  partially  filled  with  water  or  with  saline  so- 
lutions; and  from  the  examination  of  these  at  elevated 
temperatures  it  has  been  calculated  that  the  crystallization 
of  such  quartz  has  taken  place  at  a  heat  much  below  that 
of  rerlness.  Such  are  some  of  the  arguments  advanced 
against  the  purely  igneous  origin  of  granite  and  granite- 
like  rocks,  and  in  favor  of  the  notion  that  they  have  at  on© 
time  been  in  a  softened  condition  under  tlie  combined  in- 
fluence of  water  and  heat,  or  in  a  condition  of  what  may  be 
defined  as  one  of  aqueo-igncous  fusion.  Ueasons  are  given 
for  supposing  that  the  presence  of  a  few  hunclredth.^  of  water 
may  produce  a  softened  and  plastic  condititm  of  the  rock  at 
a  temperature  far  below  that  required  for  the  fusion  of  its 
elements.  Granite,  according  to  the  views  <if  this  school, 
is  a  softened  and  modified  gneiss  which  has  lost  the  evi- 
dences of  its  aqueous  stratification.  The  occurrence  of  the 
various  minerals  of  granite  in  vein-stones  which  are  pretty 
evidently  of  aqueous  origin,  gives  a  further  su])port  to  this 
theory;  and  it  has  been  suggested  that  the  <U*position  of 
bedded  gneiss  at  the  earth's  surface  was  a  process  closely 
analogous  to  that  by  which  the  granitic  vein-stones  were 
formed  in  fissures,  in  both  cases  from  solutions.  A  similar 
view  will  then  he  extended  to  other  feldspathic  and  horn- 
blendic  indigenous  rocks,  which  must  have  been  geiMTated 
under  conditions,  both  physical  and  chemical,  very  differ- 
ent from  those  which  have  in  more  recent  times  jirevailcd 
at  the  surface.  A  modification  of  this  view  is  that  which 
holds  that  the  various  mineral  silicates,  such  as  hornldendo 
and  feldspars,  which  enter  into  the  coni])ositiou  of  these 
rocks  were  deposited  from  watery  solutions,  not  in  a  crystal- 
line form,  but  as  non-crystalline  jirecipitates  or  nuigmas, 
which  subsequently  assumed  a  crystalline  arrangement,  as 
has  evidently  been  the  case  in  many  limestone  rocks.  It 
is  probable  in  the  present  state  of  our  knowledge  that  each 
of  these  latter  views  is  in  certain  instances  true,  and  that 
in  either  case  the  minerals  seen  in  our  crystalline  stratified 
rocks  have  l>een  generated  by  aqueous  agencies.  It  has 
been  suggested  above  that  granite  is  a  softened  and  dis- 
placed gneiss  from  which  the  evidences  of  stratification 
have  been  obliterated,  and  a  similar  view  should  bo  ex- 
tended to  other  eruptive  or  exotic  rocks,  with  certain 
modificatitms  to  be  considered  farther  on,  in  the  discussion 
of  volcanic  phenomena.  Eruiitivo  rocks  are  seen  in  many 
cases  to  present  local  variations  in  their  structure,  which 
presents  a  banded  arrangement  simulating  that  of  indig- 
enous rocks — a  fact  which  has  lent  suj)port  to  the  notion 
that  all  stratified  rocks,  such  as  gneisses,  have  been  derived 
from  granites,  rather  than  all  exotic  granites  from  gneisses. 
Such  a  view,  however,  leaves  unaccounted  for  the  origin 
of  the  exotic  rocks  themselves,  which  is  the  very  probU-m 
to  be  explained.  These  arc  by  this  scluxd  sup])o>.il  In  have 
had  their  origin  in  the  original  fluid  mass  of  the  globe, 
of  which  a  portion  at  least  is  imagined  to  have  separated 
into  two  strata,  a  lighter  and  a  denser  one,  which  arranged 
themsi'lves  in  the  order  of  their  specific  gravities,  and  being 
fnjtu  time  to  time  ejected,  have  given  rise,  the  heavier 
and  more  basic  stratum  to  the  hornblende  and  pyroxenio 
rocks,  and  the  lighter  and  more  silicious  to  the  granitic 
and  trachytie  rocks,  all  of  which  may  assume  in  certain 
oases  a  stratiform  structure.  The  variations  in  (he  chemi- 
cal and  mineralogical  composition  of  tin-  crystalline  rocks 
are.  however,  so  great  as  to  require  a  supplementary  hy- 
pothesis ;  which  is  that  of  a  conversion  or  Iransinu(ati»tn 
of  almost  any  crystalline  rock  into  any  other.  The  rocks 
are  supposed  to  ,bo  pernu-ated  by  circulating  liquids. 
through  which  one  element  nuiy  lu-  removed  and  another 
substituted  in  its  place,  so  as  to  eflect  a  more  or  less  com- 
plete transforinatifm  of  the  rock.  Thus,  in  accordance  with 
this  view,  we  are  tol.l  (hat  granite  or  gneiss  may  bo  changed 
into  serpentine,  limestone,  or  dolomite,  and.  conversely, 
limestone  nniv  be  converted  into  any  one  of  tlu-se.  horn- 
blentlie  rocks  being  subject  to  not  Icf-s  ri-unirkable  changes; 
BO  that,  given  the  two  types  of  igne<iu»  rooks  already  men- 
tioned, it  is  easy,  in  accordance  with  this  view,  to  iiniigino 
the  conversion  of  various  parts  of  them  into  linn'stone.s, 
dolomites,  serpenlines.  chloritie,  taleosi',  and  mieaocous 
rocks.  This  bvpothcis.  bn-'eii  upon  a  small  number  of 
woU-reoogni/.ed  facts  us  to  the  alteration  of  certain  known 
flpecien,  and  upon  a  inudi  larger  number  of  oases  of  nsso- 
emtion  or  blending  of  speeies  which  have  beon  regarded 
as  evidences  of  partial  alteration,  has  been  very  generally 
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adopted  as  a  means  of  explaining  the  origin  of  the  great 
variety  of  crystalline  rocks. 

Related  to'this  view,  which  supposes  the  plutonic  origin 
and  subsequent  aqueous  alteration  of  tho  crystalline  rocks, 
is  another  which  requires  some  notice,  and  which  supposes 
that  various  cryslalliue  stratified  roeks  have  been  formed 
from  the  uncrystalline  sedimentary  sands  and  clays  (them- 
selves the  result  of  the  decay  of  the  older  crystallines), 
through  the  agency  of  infiltrating  waters,  which  have  in- 
troduced alkalies,  magnesia,  etc..  and  thus  etlcctrd  changes 
analogous  to  those  supposed  to  have  taken  pUice  in  the 
plutouie  rocks.  Such  a  process  has  doubtless  in  some  cases 
operated  on  a  limited  scale,  but  is  of  no  importance  to  the 
inquirv  as  to  the  origin  of  tho  ancient  crystalline  rocks 
tlieiuselves.  These  views  of  the  generation  of  various  crys- 
talline rocks  by  the  alteration  either  of  plutonic  rocks  or 
of  earthy  sediments  through  the  addition  or  subtraction  of 
foreign  matters  in  solution,  are  now  being  supplanted  Ity 
that  above  defined,  which  supjioses  the  direct  aqueous  origin 
of  those  rocks  and  their  constituent  minerals. 

The  relations  of  tho  internal  heat  of  tho  earth,  which 
has  been  found  to  increase  at  tho  rate  of  about  1°  F.  for 
every  50  feet  of  depth  to  more  than  30UO  feet,  arc  very 
important  in  connection  with  geological  chemistry.  Tho 
earth  is  slowly  cooling,  and  it  can  be  shown  that  at  an  early 
period  in  its  history,  when  this  process  was  less  advanced, 
the  augmentation  of  heat  in  descending  must  have  been 
much  more  rapid  than  it  now  is,  so  that  atmospheric  waters 
pcuctrating  the  crust  to  no  great  depth  would  attain  a  tem- 
perature at  which  their  solvent  power  would  be  greatly  in- 
creased. It  has  been  found  that  water,  either  pure  or  im- 
pregnated with  the  saline  matters  often  met  with  in  mineral 
waters,  such  as  alkaline  carbonates  and  alkaline  or  earthy 
sulphides,  has  its  solvent  power  greatly  exalted  when  heated 
under  pressure  to  temperatures  above  tho  ordinary  boiling- 
point.  Experiments  thus  conducted  have  shown  that  it  is 
possible  to  crystallize  quartz,  pyroxene,  zeolites,  and  many 
other  mineral  species,  including  the  metallic  sulphurets  and 
sulpharseniets,  which  are  our  common  metallic  ores.  Pres- 
sure alone,  moreover,  aids  the  solution  of  bodies  in  water 
by  favoring  that  condensation  wliich  is  one  of  the  condi- 
tions of  solution,  as  has  been  shown  by  tho  experiments 
of  Sorby  in  operating  under  great  degrees  of  pressure  upon 
mixtures  of  water  and  soluble  salts.  A  vast  number  of 
bodies  generally  classed  as  insoluble  in  water,  or  nearly  so, 
are  known  to  present  modifications,  often  very  unstable, 
under  which  tliey  are  readily  soluble  in  water,  and  are  the 
solultle  forms  of  colloids.  Water  seems,  in  fact,  under 
favorable  conditions  of  temperature,  pressure,  and  saline 
impregnation,  to  realize  jiretty  nearly  the  conception  of  a 
universal  solvent  or  menstruum,  which,  penetrating  at  con- 
siderable depths  through  highly-heated  strata,  dissolves 
from  these  great  quantities  of  mineral  matters.  Coming 
towards  the  surface  again,  where  both  pressure  and  heat  are 
diminished,  it  deposits  these  materials,  and  thus  gives  rise 
to  the  crystalline  fillings  of  veins  or  to  superficial  deposits. 

The  Eozoie  or  crystalline  stratified  rocks  consist  of  sev- 
eral distinct  series,  deposited,  like  the  later  formations, 
through  long  ages,  and  sustaining  to  each  other  such  rela- 
tions as  to  show  that  one  series  had  been  partially  broken 
up  or  destroyed  before  the  deposition  of  the  succeeding  one. 
Each  in  its  turn  consists  of  feldspathie,  hornblendic,  and 
micaceous  silicates,  with  quartz  rocks,  limestones,  iron 
ores,  etc.;  and  in  each  series  at  present  known  we  find 
Borne  evidences  of  the  destruction  of  a  preceding  series,  so 
that  the  fundamental  rock  remains  as  yet  undiscovered. 
The  substratum  of  granite,  in  the  sense  generally  under- 
stood of  a  first-formed  rock,  is  nowhere  known,  and  it  is 
the  grauite-Iike  gneiss  of  the  Laurentian  or  oldest  Eozoio 
series  which  has  given  rise  to  the  notion  of  an  underlying 
granite.  A  study  of  the  elements  of  these  crystalline  rocks 
shows  that  essentially  the  same  chemical  agencies  were  at 
work  in  those  earlier  times  as  at  present,  and  that  the  dif- 
ferences are  rather  in  kind  than  in  degree.  Silicates  of  mag- 
nesia, like  serj)entinc,  have  been  found  not  only  in  the  Silur- 
ian, but  as  late  as  the  Cretaceous  period :  sepiolite  is  found 
in  the  Tertiary;  triple  silicates,  related  to  chlorite,  fill  tha 
pores  of  Palteozoie  erinoids:  and  glauconite  is  found  in 
similar  conditions  in  more  recent  foraminifera;  while  the 
deposition  of  crystalline  zeolites  conies  down  to  the  historic 
period ;  all  of  which  processes  show  the  continuation,  though 
under  enfeebled  conditions,  of  processes  which  were  once 
very  active  at  the  earth's  surface.  Further  illustrations  of 
this  will  be  given  when  we  come  to  speak  of  mineral  springs 
and  of  vein-stones. 

The  agencies  of  organic  life  are  among  the  most  import- 
ant of  those  which  from  a  very  early  age  have  contributed 
to  changes  in  the  chemistry  of  the  earth.  We  have  seen 
that  there  is  reason  to  believe  that  the  condition  of  the 
first-formed  globe  was  one  of  general  oxidation,  and  hence 
endeavored  to  show  that  after  the  affinities  of  the  stronger 


acids  were  satisfied,  the  whole  of  the  sulphur  must  have 
existed  as  sulphates,  all  of  the  carbon  either  as  carbonates 
or  free  carbonic  acid,  all  of  the  hydrogen  as  water,  and  all 
of  the  iron  and  other  readily  oxidable  metals  as  oxides, 
either  combined  as  silicates  or  set  free  by  the  partial  de- 
composition of  these.  A  great  problem  to  be  solved  is  that 
of  the  deoxidation  of  these  elements  as  a  condition  prelim- 
inary to  their  entering  into  new  combinations;  and  this, 
so  far  as  we  know,  can  be  effected  in  one  way  only — namely, 
by  the  intervention  of  organic  life.  It  is  the  function  of 
vegetation  under  tho  stimulus  of  solar  light  and  heat  to 
decompose  carbonic  acid  and  water,  setting  free  oxygen, 
and  giving  rise  to  hydrocarbonaceous  bodies,  both  organ- 
ized and  unorganized,  which  in  many  cases,  after  having 
served  tho  purposes  of  plants,  become  in  turn  apart  of  living 
animals.  When  in  the  course  of  nature  plants  and  animals 
die,  their  remains,  in  a  dead  or  disorganized  form,  consti- 
tute what  is  sometimes  comprehensively  spoken  of  as  or- 
ganic matter.  This,  by  taking  up  oxygen  either  in  the 
process  of  combustiou  or  of  slow  decay,  is  again  trans- 
formed into  carbonic  acid  and  water,  not  to  speak  of  the 
nitrogen  which  is  present  in  greater  or  less  extent  in 
organisms,  and  is  again  liberated  either  as  gaseous  nitro- 
gen, as  ammonia,  or  as  nitrate.  AVhile  living,  the  vegetable 
organism  effects  th^  reduction  of  carbonic  acid  and  water 
(and  to  a  less  extent  of  sulphates!,  and  is  thus  the  source 
of  carbon  and  hydrogen  as  they  ajtpear  in  the  earth  in  the 
various  forms  of  graphite,  coal,  petroleum,  and  hydrocar- 
bon gases.  In  addition  to  this,  growing  plants  and  animals 
reduce  sulphates,  as  appears  from  the  sulphuretted  com- 
pounds which  occur  in  many  of  them.  These  organisms, 
moreover,  by  a  process  of  selection,  remove  from  the  media 
in  which  they  live  certain  mineral  elements,  which  through 
this  intervention  become  fixed  and  concentrated.  Thus, 
tho  phosphates  of  the  soil  through  vegetation  are  accumu- 
lated in  the  bones  of  vertebrate  animals.  Potash  is  re- 
moved in  like  manner  both  by  terrestrial  and  marine  vege- 
tation, and  by  the  latter  also  tho  metals  found  in  the  sea — 
silver,  lead,  and  copper — are  removed  from  its  waters  and 
fixed  in  the  organic  tissues,  by  which  means  they  are  re- 
moved from  the  oceanic  circulation,  and  by  the  decay  of 
these  in  contact  with  the  ooze  of  the  bottom  or  the  mud  of 
the  shore  are  again  restored  to  the  earth,  from  which  they 
are  as  constantly  dissolved  and  taken  down  to  the  sea,  tho 
waters  of  which,  but  for  the  intervention  of  organic  life, 
would  become  charged  with  these  mineral  elements.  But  the 
results  of  the  decay  of  animal  and  vegetable  organisms  are 
not  less  important  through  their  reducing  action,  due  to  their 
affinity  for  oxygen  which  is  demanded  in  the  retrograde  met- 
amor])hosis  by  which  the  elements  return  to  their  original 
highly  oxidized  condition.  In  virtue  of  this  power  they  re- 
duce soluble  sulphates,  like  those  of  the  alkalies  and  the 
alkaline  earths,  to  the  condition  of  sulphides;  the  carbonic 
acid  which  results  from  the  oxidation  of  carbon  in  this 
process  in  its  turn  decomposes  these  sulphides,  liberating 
sulphuretted  hydrogen  gas,  the  partial  oxidation  of  which, 
removing  the  hydrogen,  produces  deposits  of  sulphur.  The 
soluble  sulphides  or  the  sulphuretted  hydrogen  resulting 
from  this  process  of  reduction  give  rise  to  the  insoluble  me- 
tallic sulphides  which  are  so  abundant  in  the  rocks  as  metal- 
lic ores.  Native  metals  like  copper  are  alsu  probably  due  to 
the  reducing  action,  either  directly  or  indirectly,  of  organic 
matters;  and  the  power  of  these  substances  to  reduce  the 
insoluble  peroxide  of  iron  which  abounds  in  the  soils  into 
a  protoxide,  which  is  soluble  in  solutions  of  carbonic  acid 
or  of  certain  organic  acids,  themselves  the  products  of  veg- 
etable decay,  permits  the  removal  of  this  element  from  cer- 
tain beds  of  rocks,  and  its  accumulation  in  certain  others 
in  the  shape  of  oxidized  ores,  such  as  limonite.  hematite, 
or  siderite.  or,  when  the  decomposition  of  sulphates  con- 
curs, of  pyrites. 

There  is  another  agency  which  is  not  less  important  in 
its  relations  to  the  chemistry  of  the  rocks,  and  that  is  the 
slow  sub-aerial  decomposition  of  the  crystalline  silicated 
rocks  under  the  influence  of  atmospheric  agents.  In  those 
regions  of  the  earth  from  which  comparatively  recent 
changes  have  not  removed  the  products  of  decay  this  pro- 
cess is  seen  to  have  attacked  the  feldspars,  removing  from 
them  their  protoxide  bases,  together  with  a  j>ortion  of 
silica,  leaving  behind  a  hydr.atod  silicate  of  alumina  or 
claj'.  In  like  manner  the  protoxide  silicates  like  horn- 
blende and  pyroxene  have  given  up  in  a  soluble  form  the 
lime  and  magnesia  which  they  contained,  together  with  a 
part  of  the  silica,  leaving  behind  with  the  remainingsiliea 
the  oxides  of  iron  and  manganese  raised  to  a  higher  degree 
of  oxidation.  The  decomposition  of  other  silicates,  such 
as  mica  and  chlorite,  has  been  as  yet  but  partially  studied, 
but  the  quartz  remains  unchanged.  This  process  of  decay 
is  seen  to  have  penetrated  to  a  depth  of  several  hundred 
feet  in  many  regions,  and  the  beds  and  veins  of  metallio 
sulphides  enclosed  in  the  decayed  crystalline  rocks  have 


GEOLOGY,   CHEMICAL. 


493 


undergone  a  somewhat  similar  change,  which  has  resulted 
in  the  loss  of  the  sulphur,  copper,  ami  zinc  in  a  soluble 
form.  leaving  behind  a  residue  ot  hydrous  peroxide  of  iron, 
whieh  fornis  in  many  of  tiie^ie  cases  an  ore  of  that  metal. 
This  process  of  deoay  has  doubtless  been  effected  by  the 
action  of  the  carbonic  acid  and  oxy;^en  of  the  air  dissolved 
in  atmospheric  waters,  whicii.  while  oxidizing  iron  and 
sulpliur,  liave  removed  in  the  form  of  carbonates,  the 
bases  lime,  magnesia,  and  tiie  alkalies,  together  with  a 
portion  of  silica,  which  was  liberateri  from  its  eonipoumls 
in  a  soluble  form.  Such  a  process  as  this  was  doubtless 
active  from  a  very  early  period  ;  nncl  this  decay  was  a  pre- 
liminary to  the  procciss  of  lienuilation  by  the  action  of 
water,  which  removed  the  clay  and  separated  it  from  the 
unchanged  rjuartz  ;  which  latter,  by  its  further  attrition, 
gave  rise  to  grains  of  sand.  From  tlie  vast  quantities  of 
this  decaying  matter  the  clays  of  all  the  argilbioeous  strata 
of  tho  various  geological  periods  have  been  derived,  while 
from  the  silica  set  free  in  a  dissolved  form  during  the  pro- 
cess of  decay  have  come  the  great  ilrposits  of  flint,  chert, 
hornstone,  agate,  etc.  which  abound  at  many  different 
horizons,  and  also  certain  crystalline  sands  which  appear 
to  consist  not  of  the  quart/,  from  tlic  decay  of  aneietit 
granite-like  rocks,  but  rather  of  crystalline  quartz  directly 
deposited  from  solutions. 

The  carbonates  which  in  a  dissolved  form  have  come 
from  the  decaying  crystalline  rocks,  and  have  been  con- 
voyed to  the  sea,  have  played  an  important  part  in  the 
chemistry  of  its  waters.  It  would  appear  from  a  priori 
considerations,  in  accordance  with  the  views  alrearly  put 
forth,  that  the  early  sea  must  have  contained  a  great  pre- 
dominance of  lime  and  magnesia  salts  relatively  to  the 
soda  salts  :  in  other  words,  that  a  much  larger  part  of  the 
chlorine  which  the  ocean  must  have  from  the  first  con- 
tained was  crjmbined  with  earthy  bases,  and  a  less  portion 
consequently  with  sodium,  than  in  the  modern  ocean.  In 
strict  accordance  with  (his  is  the  fact  that  the  saline  mineral 
waters  of  the  older  rocks,  which  may  be  looked  upon  as 
fossil  sea-waters  imprisoned  since  a  very  early  date,  con- 
tain a  great  predominance  of  chlorides  of  calcium  and 
magnesium,  while  in  modern  sea-waters,  as  in  the  bitterns 
resulting  from  their  evajniration,  there  is  no  chloride  of 
calcium  found,  the  sulphates  of  the  sea  being  sufficient  not 
only  to  convert  into  gypsum  the  whole  of  the  limo  present, 
but  to  yield,  moreover,  a  hirgc  proportion  of  sulphate  of 
magnesia.  Now,  as  the  proportii>n  of  sulphates  in  tho  sea 
has  not  been  augmented  in  tho  course  of  ages,  but,  on  the 
contrary,  has  diminished,  not  only  by  the  gvpsum  de- 
posited, but  also  by  the  suljihur  reduced  and  separated 
either  in  a  free  state  or  as  metallic  sulphides,  it  follows 
that  this  changed  condition  of  the  sea-water  as  regards  the 

Eroporlion  of  the  lime  to  the  sulphate  must  have  been 
rough t  about  by  the  abstraL^tion  of  lime  in  other  forms  than 
that  of  sulphate.  Xo  cjrapounds  of  this  base  other  than  sul- 
phate and  carbonate  being  found  in  tlie  rocks  since  the  be- 
ginning of  PaliCozoic  time,  it  follows  that  the  limo  must 
have  been  removed  as  carbonate  from  tho  soa  in  which  it 
must  have  previously  been  present  in  a  soluble  form.  In 
other  words,  the  bicarbonates  of  soda  and  magnesia  derivcil 
from  decaying  rocks  have  the  power  of  decomposing  chlo- 
ride of  calcium,  with  tho  formation  of  chloride  of  sodium 
and  the  separation  of  carbonate  of  lime  which,  either  di- 
rectly or  indirectly,  has  been  separated  in  the  form  of  lime- 
stone. 

Another  not  less  important  factor  in  the  chemistry  of  the 
sea  has  been  evaporation.  Climatic  conditions  have  over 
largo  areas  favored  the  evaj>oration  of  waters,  as  is  now 
the  case  in  certain  desert  regions,  and  enclosed  sea-basins 
have  often  been  subje;rt  to  this  actir)n.  The  result  of  this 
process  of  evaporation  on  sea-water  is  to  cause  tlic  deposit 
of  tho  sparingly  soluble  sulphate  of  lime  ;  and  if,  as  was  the 
case  in  the  early  seas,  tho  lime-salts  were  in-excess,  the 
whole,  or  very  nearly  'ho  whole,  of  tho  sulphates  would  be 
removed,  sulphate  of  limo  being  much  less  soluble  in 
strong  saline  li((uids  than  in  pure  water.  A  further  con- 
tinuation of  the  jirocesH  of  ovaporatiiui  would  gi\'e  rise  to 
tho  separation  of  rock-salt,  and  at  a  later  stage  to  gaits 
like  carnallile,  tnchydrite,  and  karstenite,  which  are  found 
in  a  solid  form  in  certain  saliferous  formations,  with  all 
the  evidences  of  a  slow  evaporaticm  of  sea-water.  In 
connection  with  tins  proeess  of  evaporation  an  important 
reaction  takes  place  between  waters  holding  sulphate  of 
magnesia  and  solutions  of  biearbonato  of  lime.  This 
latter  comp'uind  is  found  in  most  river  and  8(irinn  waters, 
and  is  eitiier  derived  from  the  direct  decomposition  of 
rocks  containing  silicate  of  lime,  or  from  the  solution,  by 
means  of  atmospheric  carbonic  acid,  of  previously  formed  ' 
carbonate  of  lime.  By  tho  reaction  between  bicarbonate  of 
limo  and  sul(ihato  of  magnesia  there  are  formeil  sulphate 
of  lime  and  bieiirhonato  of  nmgnesia.  Tbe  latter  is  much 
tho  more  soluble  of  the  two.  pure  water  being  capable  of 


holding  about  nine  parts  of  carbonate  of  magnesia  as 
bicarbonate  for  one  part  of  Fulphate  of  lime.  Thus,  from 
an  evaporating  sea-basin  fed  with  solutions  of  bicarbonate 
of  lime,  gypsum  is  deposited,  while  the  more  eoluble  roag- 
nesian  carbonate,  being  pubsequently  thrown  <iown  niiTied 
with  a  variable  portion  of  carbonate  of  lime,  furnishes  the 
material  for  dolomite  and  magnesian  carbonates  of  lime. 
This  reaetion,  then,  results  in  the  elimination  from  tbe 
waters  subjected  to  it  of  both  the  dements  of  the  sulphate 
of  magne.-'iii.  Another  not  loss  important  reaction  iu  con- 
nection with  evaporating  waters  is  of  even  greater  signif- 
icance as  regards  the  formation  of  magnesian  limestones. 
When  waters,  charged  with  carbonates  of  lime,  magnesia, 
and  soda  from  tho  decay  of  rocks,  flow  into  the  sea, 
the  latter  bases,  rei)lacing  lime  in  the  soluble  salts  of  the 
water,  give  rite  to  carbonate  of  lime  ;  but  when,  in  a  con- 
fined basin,  the  sulphate  and  chloride  of  calcium  are  at 
length  decomposed,  the  carbonate  of  soda  attacks  the  mag- 
nesium salts,  giving  rise  to  bicarbonate  of  magnesia,  which, 
added  to  that  accompanying  the  soda-salt,  soon  causes  tho 
accumulation  in  tbe  basin  of  an  abundance  of  mngnesian 
carbonate,  whioh  by  evnporation  is  deposited,  mingled 
with  lime-carbonate,  and  is  itself  a  still  more  frequent 
source  of  m.agncsian  limestones.  These,  resulting  from  tho 
intervention  of  carbonate  of  soda,  are  distinguished  from 
those  produced  by  the  previously  described  reaction  by  the 
absence  of  associated  gypsum.  In  both  eases,  however, 
the  great  solubility  of  the  magnesian  carbonates  is  such 
that  evaporation  is  an  indispensable  condition  for  the 
generation  of  these  magnesian  deposits,  which,  from  their 
geological  relations,  arc  shown  to  have  been  formed  in 
limited  basins. 

Closely  related  to  this  subject  is  that  of  saline  and  alka- 
line mineral  waters:  of  these  the  first  consist  of  the  ele- 
ments of  the  ocean-waters  imprisoned  in  the  ancient  strata, 
sometimes  as  fossil  sea-water,  and  at  other  times  as  the 
bitterns  or  the  soliil  salts  resulting  from  its  evajioration. 
From  these  sources,  which  in  fissured  and  dislocated  sirata 
are  in  communication  with  atmospheric  waters,  the  saline 
matters,  more  or  less  diluted,  are  brought  to  the  surface  as 
mineral  springs.  The  source  of  alkaline  S])ring8  is  to  be 
sought  iu  the  slow  subterranean  decf)mpt)sition  of  fold- 
spathic  sediments,  which  yield  to  infiltrating  wafers  car- 
bonated or  silicated  alkalies;  and  from  the  mingling  of 
these  with  the  saline  waters  already  mentioned  various  in- 
termediate kinds  of  waters  are  produced.  The  deoxidation 
of  sulphates  by  organic  matters,  in  the  manner  already  ex- 
plained by  tho  intervention  of  decaying  (»rganic  matters, 
aided  in  some  cases  by  the  action  of  carlionic  acid, explains 
tho  origin  of  tho  sulphuretted  hydrogen  and  the  soluble 
sulphides  which  abouutl  in  many  niiueral  waters.  Alkaline 
mineral  waters  hold  in  solution  large  quantities  of  free  sil- 
ica, but  besides  that  many  of  them  contain  di.-solved  sili- 
cates of  lime  and  soda.  The  reaction  of  these  upon  mag- 
nesian salts  in  saline  waters  gives  rise  to  a  very  insoluble 
silicate  of  magnesia,  which  in  some  uncrystalHne  fornm- 
tions  is  found  accumulated  in  large  bcils  under  the  name 
of  sepiolito  or  magnesian  marl.  From  analogous  com- 
pounds formed  in  a  like  manner  in  curlier  geological  pe- 
riods, it  is  ])roliable  that  magnesian  silieates  like  serpen- 
tine, chrysolite,  ami  talc  hav<'  originated.  Many  neutral 
nncl  alkaline  mineral  waters  contain,  besides  silien,  a  jmr- 
tion  of  alumina  in  a  soluble  form,  from  which  may  bo 
generated  aluminous  silieates.  In  tbe  deposits  from  min- 
eral waters  wo  find  an  explanation  of  tlie  origin  of  tho 
minerals  of  niotiilliferoiis  and  other  vein-stones,  which  are 
accumulations  in  fissures  that  once  were  channels  for  aque- 
ous solutions  of  mineral  matters. 

The  origin  of  volcanic  products  is  a  problem  of  great 
interest  in  geology.  Tho  various  molten  rocks  and  lavas 
poured  out  from  beneath  the  flurfuce  of  the  earth,  some- 
times imperfectly  fused  and  enclosing  oryslulline  mineral 
species,  sometimes  vitreous  and  hoinogein'ous,  embrace 
great  varieties  in  tdiemioal  enmjtosilion.  and  are  moreover 
accompanied  by  watery  vajmr  ami  several  gaseous  prod- 
ucts, chiefly  sulidihrotlo.l  hydrogen,  hydrochloric  and  car- 
bonic gases.  The  origin  of  all  these  has  been  siuight  to 
bo  explained  by  different  hypotheses,  but  the  one  which 
seems  tbe  most  rational  is  that  which  ascribes  them  to  tho 
action  of  heat  upon  stratifieil  roeks.  Whelbcr  the  source 
of  this  heat  bo  conduetion  fnun  the  igneous  centre,  or.  ns 
supposed  by  others,  due  to  mechanical  movements  in  the 
earth's  crust,  or  rather  to  tho  beat  from  tho  one  souroe 
seconding  and  supplementing  the  oilier,  wo  may  oonceivo 
that  its  effeot  upon  boterngenei.us  stratii  containing,  besides 
siliceous  and  argillaceous  matters,  carbiuuites,  chlorides, 
sulphates,  and  organic  matters,  the  whole  permoatrd  with 
water,  would  be  to  generate  both  the  gaseous  and  the  stony 
pro<Iucts  of  vidoanoes. 

It  is  impossible  within  the  limits  hero  assigned  to  dis- 
cuss all  of  the  (questions  which  arise  in  eonnoetion  with  tho 
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GEOMETRICAL  MEAN— GEOMETRY. 


cbemistry  of  geology,  but  we  have  endeavored  in  the  pre- 
ceding pages  to  touch  briefly  upon  some  of  the  more  im- 
portant problems  which  it  presents,  and  to  oflfer  such  solu- 
tions as  seem  most  in  accordance  with  the  present  state  of 
geological  and  chemical  knowledge.      T.  Steruy  Hunt. 

Geomet'rical  Mean,  the  second  of  three  continued 
proportionals,  or  the  second  of  the  terms  of  a  geometrical 
progression  containing  three  terms.    The  geometrical  mean   , 
of  two  numbers  is  equal  to  the  square  root  of  their  product.  | 
If  we  assume  two  terms,  and  insert  any  number  of  terms,  , 
so  that  the  whole  forms  a  geometrical  progression,  all  the 
inserted  terras  are  culled  geometrical  means  to  these  two. 

Geomet'rical  Progres'sion  is  a  series  of  numbers, 
each  one  of  which  is  the  product  of  the  preceding  one  mul-   ; 
tiplied  by  a  common  and  constant  ratio.    A  geometrical  pro-  [ 
gressiou  may  be  increasing  or  decreasing,  according  as  the 
constant  ratio  is  greater  or  less  than  unity. 

Geom'etry  [*Jr.,  from  y^,  the  "earth,"  and  ^AtTpof, 
"measure"],  that  branch  of  mathematics  whose  object  is 
to  investigate  the  properties  and  relations  of  geometrical 
magnitudes. 

Snbjecf-matter  of  Geometry. — The  subjects  treated  of  in 
geometry  are  vohtmes,  surfuces,  linen,  and  amjlrs.  A  volume 
is  a  limited  portion  of  space;  it  has  three  dimensions — 
length,  breadth,  and  thickness  or  height.  That  which  sepa-  ' 
rates  a  volume  from  the  rest  of  space  is  called  a  surface;  a 
surface  has  length  and  breadth,  but  not  thickness.  If  wo 
conceive  a  surface  to  be  made  up  of  two  parts,  that  which 
separates  these  parts  is  called  a  fine;  aline  has  length, but 
neither  breadth  nor  thickness.  If  we  conceive  a  line  to  be 
made  up  of  two  parts,  that  which  separates  these  parts  is 
called  i\.  point;  a  point  has  position,  without  length,  breadth, 
or  thickness.  These  are  the  fundamental  concepts  of  geom- 
etry. Considered  in  a  reverse  order,  wo  may  conceive  a 
line  to  be  generatcil  by  a  point  moving  according  to  some 
fixed  law  ;  a  surface  to  be  generated  by  a  line  moving  ac- 
cording to  some  fixed  law;  and  a  volume  to  be  generated 
by  a  surface  moving  according  to  some  fixed  law.  (See 
Fli'Ents  and  Fluxions.)  In  taking  this  view  of  the  sub- 
ject we  have  the  additional  concept  of  direction.  The  dif- 
ference of  direction  of  two  lines,  or  the  inclination  of  one 
line  to  another,  is  called  an  an'jle. 

liirision  of  Geometry. — Geometry  is  divided  into  two 
branches — cU-mentary  geometry,  and  hiijheroT  transcendental 
geometry.  1.  Elementary  geometry  treats  of  those  magni- 
tudes whose  elements  are  the  straight  line  and  the  circle. 
It  embraces  all  propositions  relating  to  plane  figures  whose 
elements,  or  bounding  lines,  consist  of  straight  lines  or  arcs 
of  circles ;  it  also  embraces  all  propositions  relating  to  sur- 
faces and  volumes  whose  elements,  or  bounding  surfaces, 
may  be  generated  by  the  revolution  of  a  straight  line  or 
of  an  arc  of  a  circle  ;  it  also  embraces  all  constructions  that 
can  be  made  by  the  aid  of  the  straight  line  and  circle. 
2.  Higher  or  transcendental  geometry  embraces  those 
branches  in  which  the  elements  are  more  complex  than  the 
straight  line  and  circle ;  as,  for  example,  conic  sections, 
cvcloids,  and  the  like.  In  this  branch  are  included  those 
higher  investigations  of  the  ancients  which  are  now  more 
elegantly  made  by  means  of  analytical  geometry  and  the 
calculus. 

Objects  of  Geometry. — The  object  of  geometry  is  to  deduce 
the  properties  and  relations  of  geometrical  magnitudes.  A 
property  of  a  geometrical  magnitude  is  an  attribute  that  is 
common  to  every  individual  of  the  class  to  which  the  mag- 
nitude belongs  ;  thus,  it  is  a  property  of  a  triangle  that  the 
sum  of  its  three  angles  is  equal  to  two  right  angles.  A 
property  maybe  characteristic,  or  secondary.  A  character- 
istic property  is  one  that  is  peculiar  to  a  particular  class 
of  magnitudes,  but  is  not  possessed  by  any  other  class ; 
thus,  it  is  a  characteristic  property  of  a  triangle  that  it  has 
but  three  angles.  A  secondary  property  is  one  that  is 
shared  by  magnitudes  of  other  classes ;  thus,  it  is  a  prop- 
erty of  a  square  that  its  area  is  equal  to  the  product  of  its 
perimeter  by  the  radius  of  the  inscribed  circle.  This  prop- 
erty is  secondary,  because  it  is  a  property  common  to  all 
regular  polygons.  The  enunciation  of  a  characteristic  prop- 
erty is  a  sufficient  definition  of  a  magnitude.  In  fact,  the 
definition  of  a  magnitude  usually  consists  of  a  statement  of 
one  or  more  of  its  characteristic  properties  :  thus,  we  say 
that  a  triangle  is  a  polygon  having  three  angles  :  it  might 
also  be  delined  as  a  polygon  of  three  sides.  Since  the  same 
magnitude  may  have  several  characteristic  properties,  it 
follows  that  the  same  magnitude  may  have  several  defini- 
tions. 

The  relatione  deduced  by  geometrical  reasoning  are  of 
two  kinds:  those  of  equality  or  inequality,  and  those  of 
proportionality.  As  an  example  of  the  first  kind  of  rela- 
tion we  may  instance  the  following:  any  side  of  a  triangle 
is  less  than  the  sum  of  the  other  two,  and  greater  than  their 
difference.     As  an  example  of  the  second  kind  of  relation 


we  may  instance  the  following  :  similar  triangles  are  to 

each  other  as  the  squares  of  their  homologous  sides. 

Methods  of  Investigation, — The  truths  of  geometry  form 
a  chain  of  dependent  propositions  which  may  be  divided 
into  three  classes.  The  frst  class  of  truths  are  those  im- 
plied in  the  definition;  for  example,  when  we  say  that  a 
quadrilateral  is  a  polygon  of  four  sides,  we  imply  that  such 
a  figure  may  exist.  The  second  class  of  truths  are  self- 
evident  or  intuitive;  these  are  called  axioms;  thus,  the 
proposition  that  a  whole  is  greater  than  any  of  its  parts  is 
self-evident — that  is,  its  truth  is  universally  admitted.  The 
third  class  of  truths  arc  those  which  arc  inferred  from  defi- 
nitions, axioms,  and  truths  already  established;  these  are 
called  demonstrative  truths.  The  train  of  reasoning  by 
which  a  geometrical  truth  is  inferred  from  truths  already 
established  is  called  a  demonstration.  Two  methods  of 
demonstration  are  employed — the  direct  and  the  indirect. 
The  direct  demonstration  consists  of  a  train  of  logical  argu- 
ments in  which  the  successive  premises  are  definitions,  ax- 
ioms, and  truths  previously  demonstrated,  and  in  which  the 
final  conclusion  is  the  truth  to  be  fstablisbed.  Thus,  the 
method  of  demonstrating  Prop.  v.  book  iii.  Darics'  Le~ 
ffendre,  that  "two  triangles  which  have  two  sides,  and 
the  included  angle  of  the  one,  equal  to  two  sides,  and  the 
included  angle  of  the  other,  each  to  each,  are  equal  in  all 
their  parts,"  is  direct.  In  the  indirect  method  at  least  one 
of  the  premises  is  an  hypothesis,  that  is,  a  supposed  truth. 
There  are  two  species  of  indirect  demonstration.  In  the 
first  species  there  may  be  several  hypotheses,  of  which  one, 
and  only  one,  can  be  true ;  in  this  case  we  show  that  all  of 
these  hypotheses  except  one  are  false,  and  then  we  infer 
the  truth  of  this  one.  This  is  the  method  by  exclusion.  The 
demonstration  of  Prop.  xvii.  book  iii.  Daries*  Legendre, 
in  which  it  is  shown  that  **  in  equal  circles,  incommensur- 
able angles  at  the  centre  are  proportional  to  their  inter- 
cepted arcs,"  belongs  to  this  species.  In  the  second  spe- 
cies of  indirect  demonstration  an  hypothesis  is  made  which 
is  contradictory  to  the  proposition  to  be  demonstrated; 
this  hypothesis  is  then  treated  as  though  it  were  true,  and 
the  reasoning  is  carried  on,  using  no  other  propositions 
except  those  that  are  known  to  be  true,  until  a  conclusion 
is  reached  that  contradicts  some  known  truth  ;  the  contra- 
dictory of  the  assumed  hypothesis  is  then  inferred  to  be 
true.  This  species  of  demonstration  is  called  the  rrduciio 
ad  absiirdum.  The  demonstration  of  Prop.  iv.  book  i. 
Davies'  Legendre,  in  which  it  is  shown  that  "if  a  line 
meets  two  other  lines  at  a  common  point,  making  the  sum 
of  the  contiguous  angles  equal  to  two  right  angles,  the  two 
lines  met  form  one  and  the  same  straight  line/'  belongs  to 
this  species  of  demonstration. 

Besides  the  methods  of  investigation  already  given, 
there  is  a  mode  ('f  demonstration  which  was  much  used  by 
the  ancients  in  their  higher  investigations,  known  as  the 
method  of  e.rhaustion8.  This  method  is  closely  connected 
with  the  modern  method  of  limits.  As  an  example  of  this 
method  we  may  instance  the  mode  of  determining  the  area 
of  a  circle  in  plane  geometry.  It  is  first  shown  that  two 
regular  poIvg<ins,  having  the  same  number  of  sides,  can  be 
constructed,  the  one  inscribed  within,  and  the  other  cir- 
cumscribed about,  a  given  circle  whose  areas  differ  from 
each  other  by  less  than  a  given  area.  By  continually 
increasing  the  number  of  sides,  this  difference  is  continu- 
ally diminished  or  exhausted  :  as  the  two  polygons  ap- 
proach each  other  in  area,  each  becomes  more  nearly  equal 
to  the  circle;  finally,  when  the  number  of  sides  is  made 
infinitely  great — that  is,  when  the  limit  is  reached — the 
two  polygons  become  equal  to  each  other  and  to  the  circle. 
This  method  of  proceeding  enables  the  geometer  to  find  an 
approximate  value  for  the  area  of  the  circle  true  to  within 
any  desired  degree  of  accuracy.  The  ancients  applied  the 
method  of  exliaustions  to  a  great  variety  of  propositions 
both  in  elementary  and  in  higher  geometry. 

History  of  Geometry. — The  following  sketch  of  the  his- 
tory of  geometry  has  been  compiled,  mostly  from  Roueh€ 
and  De  Comberousse.  Idi-as  of  form  and  extension  are  as 
old  as  the  human  race,  but  the  first  attempts  to  co-ordin- 
ate and  systematize  them  were  made  by  the  Egyptians 
and  Chakifeans.  Geometry,  as  a  science,  was  introduced 
into  Greece  by  Thalcs  of  Miletus  {r):i7-548  b.  c):  he 
founded  the  Ionian  school,  and  is  said  to  have  demon- 
strated many  propositions  which  were  afterwards  incor- 
porated with  Euclid's  Elementft.  It  was  Thales  who  dis- 
covered the  properties  of  similar  triangles.  Pythagoras  of 
Samos.  a  disciple  of  Thales  (5S0  n.  c).  founded  in  Italy 
the  celebrated  school  which  bore  his  name.  He  demon- 
strated the  relation  between  the  three  sides  of  a  right- 
angled  triangle,  and  showed  that  the  circle  contains  a 
greater  area  than  any  plane  figure  having  the  same  per- 
imeter, and  that  the  sphere  contains  the  greatest  volume 
bounded  by  a  given  surfiice.  He  also  investigated  the 
properties    of  regular   polyedrons,  and  established    those 
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rt^lations  wliioh  forDied  so  conspicuous  un  clemcDt  in  the 
cosmo;^oiiit'8  of  the  Midiile  Ages'.  Plato  (43(!-S47  B.  r.) 
laid  tiio  fouudation  of  tho  analytical  method;  he  inveiiti- 
gated  the  iiuturo  of  the  couic  sections  and  developed  tho 
ftimlamontal  principles  of  geometrical  loci.  It  was  in  the 
Kcliool  uliich  he  established  that  the  noted  prohlemy  of  the 
dtiplirittiitn  of  the  i-iihe  and  the  trinection  of  an  itin/fc  were 
first  discussed.  It  is  said  that  Plato  himself  gave  a  solu- 
tion of  the  first  of  these  problems.  Euclid,  who  belonged 
to  the  famous  school  of  Alexandria,  flourished  about  the 
year  'JSJ  n.  c.  He  wrote  on  various  nialhemalical  subjects, 
but  he  is  especially  noted  as  the  author  of  the  Elemtittn  nf 
Geometry,  in  which  he  collected  aud  systematized  all  the 
truths  and  principles  of  elementary  geometry  that  were 
known  before  his  time,  and  to  which  be  added  many  new 
ones.  It  is  in  Euclid's  JCiemcnti  (bat  the  method  of  proof 
known  as  the  reductio  ad  abuurdmn  first  appears.  JMany 
of  his  works  have  been  lost,  tho  most  important  of  which 
is  his  treatise  on  porisms.  His  Elements  of  Geometry  have 
been  translated  into  all  civilized  tongues,  aud  to  the  pre- 
sent day  form  a  fav<>rite  te.\I-book  for  elementary  instruc- 
tion. Immediately  after  Euclid  came  Archimedes  and  Apol- 
lonius,  two  of  the  most  distinguished  geometers  of  the  most 
brilliant  era  of  the  Alexandrian  school.  The  attention  of 
Archimedes  (287-212  b.  r.)  was  specially  directed  to  metri- 
cal geometry.  He  determined  the  ratio  of  the  diameter  of 
a  circle  to  its  circumference,  and  also  investigated  the  areas 
of  tho  circle  and  parabola.  He  discussed  tho  properties  of 
spirals,  the  relation  of  tho  sphere  to  its  circumscribed  cyl- 
inder, and  the  cubaturo  of  spheroids  and  conoids.  Tho 
writings  of  Apollonius  (247  B.C.)  relate  to  the  geometry  of 
form,  lie  composed  a  treatise  on  conic  sections,  in  which  ho 
developed  the  properties  of  asymptotes,  foci,  conjugate  diam- 
eters, and  normals.  He  also  wrote  on  the  subject  of  maxima 
and  minima,  and  it  is  to  him  that  we  owe  the  theory  of 
cycles  and  epicycles,  which  was  employed  for  so  long  a  time 
in  explaining  the  apparent  motion  of  the  bodies  of  the  solar 
system.  The  successors  of  Archimedes  and  Apollonius 
directed  their  studies  towards  those  branches  of  geometry 
which  have  a  particular  bearing  on  the  science  of  astronomy. 
Hip)iarchus  (l.'}0  b.  c.)  cliscoverecl  the  method  of  projecting 
the  sphere  stcroogniphically,  also  the  properties  of  trans- 
Tersals  in  both  rectilineal  and  spherical  triangles.  Pappus 
discovered  the  principle  of  the  theorem  now  known  astJuI- 
din's;  he  also  discovered  the  fundamental  principle  of  tho 
anharmonic  relation  aud  the  properties  of  a  hexagon  in- 
Bcribcd  in  a  conic  section.  The  school  of  Alexandria  was  de- 
stroyed when  that  city  was  taken  by  the  Arabs  about  010  a.  n. 
During  the  following  centuries  there  sprung  up  in  tho  school 
of  Bagdad  a  few  able  commentators  on  those  writings  of 
the  (jlreeks  that  had  escaped  the  disasters  incident  to  tho 
Arabian  conquest,  but  throughout  tho  rest  of  tho  world  a 
profounil  stagnation  took  place,  which  remained  unbroken 
for  nearly  10(10  years,  and  clearly  marked  the  line  of  divis- 
ion between  ancient  and  modern  geometry.  The  ancients 
were  in  full  possession  of  tlio  two  great  methods,  geometrical 
synthesis  and  geomotrieal  analysis,  an'l  by  their  aid  "they 
built  up  a  grand  and  symmetri<'iil  fabric  of  geometrical 
truth,  which  certainly  may  ontcst  the  palm  with  tho 
achievements  of  any  age,  ancl  whose  positive  value  has 
only  been  surpassed  by  tho  acquisitions  of  our  own."  It 
was  not  till  tho  middle  (»f  the  sixteentli  century  that  ge- 
om«'try  showed  any  signs  of  revival.  Vieta  ( 15l0-](il);!) 
developed  the  science  of  symbolical  algebra,  and  applied  it 
to  the  solution  of  problems  in  geometry.  He  construeted 
graphically  the  roots  of  equations  of  tho  second  anil  third 
degrees,  and  was  the  first  to  solve  the  j)robIera  of  rlrawing 
a  circle  tangent  to  three  given  circles.  In  the  writings  of 
Kepler(I.^7l  l»):il)an.lof  Format  ( 1^70-10.'i;i)  wo  have  tho 
first  germs  of  the  method  of  infinitesinmls.  Pascal  (  HJ2.'t- 
62)  and  Desargucs  (l.^llil-lfifi,^)  extended  and  improved 
tho  atii'ietit  methods  of  geometrical  analysis,  and  laid  tho 
fouti'ljttiitn  of  that  new  geometry  wliich  has  received  such 
a  WMtiderful  development  during  the  present  century.  Tho 
ancients  studied  the  jiropcrties  of  conic  sections  on  the  cone 
itself,  and  often  made  use  of  tedious  demonstrations,  differ- 
ing in  method  for  each  of  tlw  tlirte  (glasses  of  curves.  Des- 
argucs, whum  Pctncelet  calls  the  Mongo  <>f  his  ago.  gener- 
alized tho  methods  of  investigation,  and  by  an  extension 
of  the  properties  of  tho  circle  which  forms  the  base  of  the 
cono  he  reached  demonstrations  that  wore  etpially  appli 
cable  to  all  (»f  the  classes.  Descartes  ( ir»Hfi-lr)5n)  created 
tho  science  of  analytical  geometry,  which  prorlnced  a  com- 
plete revolution  in  the  method  of  geometrical  investigation, 
and  for  a  time  cheeked  the  progress  of  pure  geometry.  A 
few  eminent  writers,  amongst  whom  may  be  nameil  lluy- 
ghens  and  La  Hire,  resisted  the  ebiinge.  and  worthily  sus- 
tained the  character  of  the  uneient  inelhoils.  The  rliseovery 
and  development  of  tlio  infinitesimiil  calculus  by  Ne^yton 
and  lieibnit/,  gave  .-m  ailditioiial  ebrck  ti>  the  progress  of 
pure  geometry.     Tho  ease  with  which  (bis  now  branch  of 


mathematics  could  be  applied  to  geometrical  investigation 
and  the  study  of  natural  phenomena  caused  it  to  absorb 
almost  exclusively  the  labors  of  the  most  illustriou?  geom< 
eters  of  the  age.  There  were,  however,  a  few  exceptions. 
Newton  showed  in  tho  I'n'ncipia  that  the  ancient  methods 
could  be  employed  in  researches  of  the  highest  order. 
Cotes  and  Maelaurin  applied  their  methods  to  the  study 
of  geometric  curves.  Halley  aud  Simpson  also  strove  to 
revive  a  tasto  for  the  ancient  geometry,  but  no  decided 
advance  was  made  till  the  time  of  Mongo  and  Carnot.  At 
tho  beginning  of  the  nineteenth  century  the  creation  of 
descriptive  geometry  by  Monge  marked  a  new  era.  This 
new  science  was  of  immense  assistance  in  studying  the 
properties  of  bodies.  It  showed  the  intimate  relation  be- 
tween plane  figures  and  figures  in  space,  and  at  once  en- 
riched the  science  of  geometry  Iiy  many  new  and  elegant 
methods  of  investigation:  by  permitting  tho  deduction  of 
properties  of  figures  of  three  dimensions  from  those  of  two 
dimensions,  it  contributed  in  no  small  degree  to  the  revival 
of  pure  geometry.  The  ajjpcarancc  of  Carnot's  Geonutry 
of  position  and  his  essay  on  transversals  still  further 
directed  the  attention  of  mathematicians  to  the  possibility 
of  obtaining,  by  the  principles  of  pure  geometry,  all  tho 
results  that  had  been  reached  by  the  analytical  methods  of 
Descartes.  To  the  labors  of  Carnot  and  Monge  must  be 
added  those  of  Poiicelet,  who,  in  his  treatise  on  tlie  prop- 
erties of  projecti<JUs  of  figures,  was  able,  by  a  skilful 
employment  of  the  principle  of  continuity  and  the  beauti- 
ful theories  of  reciprocal  [)olars  aud  of  bomologi<;al  figures, 
to  deduce  all  the  known  ])roperties  of  lines  and  surfaces  of 
the  second  order.  Passing  over  numerous  writers  on  the 
recent  geometry,  mention  must  be  made  (d'  Cliashs,  whose 
great  works  are  his  higher  geometry,  his  treatise  on  porisms, 
and  his  memoir  on  duality  and  homograpby.  These  devel- 
opments of  the  recent  geometry  are  a  continuation  of  the 
methods  of  geometrical  analysis  of  the  ancients,  as  re- 
vived by  Pascal  and  Desargues,  but  they  possess  an  im- 
mense advantage  over  those  methods  in  their  generality 
aud  systematic  uniformity  of  proceeding,      AV.  G.  Peck, 

Geoph'a^ism  [Or.yJi,  ''earth,"and^^a■)'ct^',  to"cat"],or 
Dirt-eatiligf  a  habit  which  prevails  in  many  parts  of  the 
earth  among  uncivilized  nations,  who  often,  even  when  the 
supply  of  food  is  good,  resort  to  this  lialdt.  The  Ottomacs 
of  t^outh  America  eat  upon  an  average,  we  are  informed,  a 
pound  and  a  half  of  ferruginous  clay  daily.  Clay  for  eat- 
ing is  a  regviliir  article  of  merchandise  in  Bolivia;  and  the 
negroes  and  lower  classes  of  whites  in  some  (tf  the  t".,S. 
have  a  similar  practice.  In  Lapland  and  Northern  Scan- 
dinavia bcrgniebl  is  mixed  with  flour  in  making  bread,  but 
it  is  by  no  means  unlikely  that  the  diatoms  it  contains  are 
nutritious  lo  some  extent.  From  Lollhagysyon  alone  hun- 
dreds of  cartl(tails  of  bergmchl  are  sold  yearly.  Dirt-eat- 
ing is  a  common  habit  anumg  the  West  Indian  blacks,  and 
in  tho  Hudson's  liay  country  among  the  Indians,  where  a 
soft  steatite  is  eaten,  probably  to  allay  hunger.  Dirt-eating 
is  also  one  of  the  forms  of  the  pica,  mafavia,  or  depraved 
appetite,  common  among  chlorotic  young  women,  in  whom 
it  is  not  improbable  that  some  stomachic  uneasiness  of  locaJ 
or  reflex  origin  may  be  relieved  by  it. 

George,  ilnke  of  Saxony,  the  second  son  of  the  late 
King  John  of  Saxony,  was  b.  Aug.  8,  IS;[2.  lie  received 
a  military  education:  entered  early  into  the  arlillcrv,  and 
gave  the  first  ])roofs  of  his  ability  in  the  campaign  of  ISdO. 
during  whieli  be  commanded  a  brigade  of  ca\alry  as  major- 
genonil.  In  the  beginning  (pf  the  rninco-tierman  war  of 
1S70  he  commanded  the  first  divisi(<n  of  the  §axon  army 
corps,  but  alter  the  battle  of  iMetz,  when  his  elder  brother 
was  appointed  eonimaniler-in-ebief  of  the  fourth  army,  he 
received  the  command  of  the  whole  army  corps,  and  led  it 
with  distinction  in  tho  encounters  of  Nouart  an<l  Beau- 
mont, in  the  battle  of  Sedan,  and  during  the  siege  of  Paris. 
After  the  war  ho  rotuined  his  comman<l,  with  the  rank  of 
general.  AiMii  ST  NiKHANN. 

Georpe  I.,  the  first  Hanoverian  king  of  (Jreat  Britain, 
b.  at  Osiiabriiek  May  2S.  ItitiO.  was  the  son  of  Ernst  August. 
elector  of  Hanover,  and  great-grandson,  on  his  mother's 
side,  of  .lames  I.  of  luiglanil.  In  H'^2  be  married  bis 
cousin,  known  as  Sophia  of  Colle,  from  whom  in  I  (JIM  he 
was  divorced  on  account  of  her  adulterous  intrigue  with 
Philip,  Count  Konigsinark.  In  lf>tts  he  bec:i*iie  elector; 
served  against  tho  Danes  and  Swedes  1700;  and  held  a 
high  cfimniand  in  the  war  of  the  Spani>h  succession  1701- 
01);  succeeded  Anno  as  sovereign  id'  (treat  Britain  in  1711 
in  consequence  of  the  exclusion  of  the  .'>tuarts;  was  never 
popular  in  England,  which  \w  in  turn  dislikrd,  although  he 
served  British  interests  faithfully  and  (  for  a  king!  with  more 
than  ordinary  ability  :  but  bis  pri\ate  character  was  thor- 
oughly bad.  Memorable  events  tA'  his  reign  were  the  first 
Jacobite  rebellion  (171^-10);  tho  failure  of  the  South  Sea 
Company  {  I72it) ;  the  restoration  of  the  Order  of  the  Bath 
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(1725) ;  the  Spanish  war  of  1726.    D.  near  Osnabruck  June 

Idy  1727. 

George  I.^  king  of  Greece,  with  the  title  "  king  of  the 
Ilflleucs,"  was  b.  at  Copenhagen  Dec.  24,  1845.  second  son 
of  the  king  of  Denmark.  In  186;i  he  accepted  his  present 
position.  King  Othu  having  been  deposed.  The  Cretan  war 
(186t)-69)  and  the  troubles  with  brigands  have  caused  some 
complications  with  foreign  powers,  but  thus  far  (1875)  his 
rciccii  has  been  somewhat  prosperous  and  tolerably  quiet. 
In  ISO"  he  married  a  niece  of  the  Kussian  czar.  His  chil- 
dren are  to  be  bred  in  the  Greek  faith,  but  the  king  is  a 
Lutheran. 

George  II«,  of  Great  Britain,  b.  at  Hanover  Oct.  30, 
]G8;i :  was  throughout  life  an  object  of  dislike  to  his  father, 
in  conser^ucnce  of  which  his  education  was  slighted,  and  his 
intellect,  not  naturally  brilliant,  suffered  from  this  neglect; 
married  in  1705  the  princess  Wilhelmina  Carolina  of  Bran- 
deuburg-Anspach,  whose  remarkable  abilities  for  many 
years  made  good  the  defects  of  her  husband;  fought  with 
conspicuous  valor  at  Oudenarde  1708;  succeeded  his  father 
in  1727.  His  English  reign  was  singularly  adorned  by  men 
great  in  art,  letters,  war,  and  diplomacy.  The  king's  fond- 
ness for  war  led  him  to  take  command  at  the  battle  of  Det- 
tingen  (1743),  where  by  good  luck  he  won  a  victory  in  spite 
of  tactical  blunders.  Other  great  events  of  his  reign  were 
the  battle  of  Miuden  17;»9;  of  Fontenoy  1745:  the  second 
Stuart  invasion  1745-46;  the  wars  of  Clive  iu  India;  and 
the  conquest  of  Canada.  The  king  was  a  man  of  obstinate 
temper  and  of  vicious  habits,  and  was  far  more  fond  of 
Hanover  than  of  Great  Britain,  where  he  was  personally 
unpopular;  but  he  advocated  liberal  public  measures,  by 
means  of  which  England  made  great  material  and  indus- 
trial progress.     D.  at  Kensington  Oct.  25,  1700. 

George  III.,  of  Great  Britain,  son  of  Frederick,  prince 
of  Wales,  was  b.  iu  London  June  4,  17"»8.  and  succeeded 
his  grandfather,  George  IE.,  in  1760.  He  was  the  first  Han- 
overian king  who  hail  a  British  education  and  a  deep  regard 
for  his  country,  but  his  patriotism  proved  a  far  worse  tbing 
for  his  subjects  than  the  neglect  and  open  dislike  shown  by 
his  predecessors.  Ho  was  a  man  of  conscientious  principles, 
and  felt  a  high  regard  for  religion  and  morals,  which  con- 
trasted strangely  with  the  lewdness  of  the  two  preceding  as 
well  as  the  two  succeeding  monarchs  ;  but  this  was  neutral- 
ized by  his  intellectual  sluggishness,  his  blind  obstinacy 
ami  craft,  his  revengeful  and  long-remembering  hostility 
to  those  who  o])posed  his  reactionary  policy,  and  his  equally 
blind  partiality  to  his  political  friends.  The  annals  of  his 
reign  of  sixty  years,  the  longest  in  English  history,  are  re- 
plete with  great  events,  among  which  are  the  Spanish  war 
of  1762-6:1  ;  the  Wilkes  controversy  1762-82:  the  passage 
of  the  American  Stamp  Act  1765;  the  publication  of  the 
Junius  k-tlers  1760-72;  the  American  Rc\olution  1775-83; 
the  Fox  and  North  coalition  1783;  the  French  Revolution 
1789  seq.;  the  Irish  Rebellion  1798;  and  the  Napoleonic 
wars.  (See  Napolf:on  I.)  The  king's  mind  was  naturally 
infirm,  and  in  1810  a  fifth  attack  of  insanity  came  on  and 
proved  incural)le.  Blindness  also  supervened,  and  in  181 1 
the  prince  of  Wales  became  regent.  The  Tory  foreign  pol- 
icy of  the  king  was  continued  until  Napoleon's  power  was 
finally  crushed.  D.  at  AVindsor  Jan.  29,  1820.  His  reign 
is  memorable  as  a  time  of  great  literary  and  industrial  ac- 
tivity. 

George  IV,,  king  of  Great  Britain,  b.  Aug.  12.  1762; 
received  a  careful  training,  but  became  early  conspicuous 
for  loose  moral  habits,  which  he  never  abandoned  ;  in  1781 
joined  the  Whig  o]7position  to  his  father's  public  policy  ; 
in  1791,  in  consequence  of  misconduct  on  the  turf,  he  got 
into  trouble  with  his  Whig  friends,  and  then  became,  and 
ever  after  remained,  a  Tory;  married  Caroline  Amelia  of 
Brunswick  1795,  and  in  1796  separated  from  her  on  the 
ground  of  her  supposed  adultery,  for  which  she  was.  how- 
ever, not  brought  to  trial  until  1820.  and  was  then  acquit- 
ted. In  1811.  George  became  regent,  and  in  1S20  king. 
The  wars  with  Napoleon,  that  of  1812-15  in  North  America, 
the  Catholic  emancipation,  the  conquest  of  Aracan  and  the 
Tenasserim  provinces,  the  slow  but  healthy  advance  of  lib- 
eral ideas  in  Great  Britain,  so  vigorously  and  constantly 
opposed  by  able  Tory  leaders,  and.  above  all,  the  progress 
of  tho  ])hysical  sciences,  pure  and  applied,  in  England, 
make  the  reign  of  George  IV.  one  of  the  most  interesting 
periods  of  British  history.  (See  Thackeray,  The  Four 
Genrt/ea,  1860  ;  The  GreviUe  Memoirs,  1874.)  D.  at  Wind- 
sor June  26,  1830. 

George   V,,  cx-king  of  Hanover.     See   Cumberland 

AND  TeVIOTDALE,  DukE  OF. 

George,  Saint,  patron  of  England  and  of  Russia,  is 
reputed  to  have  been  b.  in  Palestine  in  the  third  century. 
According  to  the  legeml,  he  became  a  prince  in  Cappadocia, 
and  was  distinguished  f  jr  his  exploit  of  rescuing  a  king's 
daughter  from  a  dragon.    He  was  a  Christian,  and  suffered 


martyrdom  at  Nicomedia  Apr.  23,  303,  for  having  torn 
down  the  edict  of  Diocletian  against  Christians,  the  em- 
peror himself  being  then  in  the  city.  Saint  George  is  ven- 
erated in  the  Eastern  and  Latin  clmrches,  and  even  by  the 
Mohammedans  is  regarded  with  great  reverence.  Gibbon 
and  others  identify  him  with  George  of  Cappadocia,  a 
fuller,  who  in  356  a.  D.  was  made  bishop  of  Alexandria  by 
the  Arians,  and  in  361  was  killed  by  the  pagans,  whom  he 
grievously  opj>ressed.  But  the  latest  authorities  decide 
that  Saint  George  is  not  identical  with  the  Cappadocian 
fuller. 

George  (Enoch),  b.  in  Lancaster  co.,  Va.,  in  1767  ;  en- 
tered the  Methodist  Ejiiscopal  ministry  as  an  itinerant  in 
1790,  while  residing  in  North  Carolina;  was  made  pre- 
siding elder  in  the  Charleston  (S.  C.)  district  1796,  where 
his  powerful  eloquence  and  great  zenl  led  to  a  large  in- 
crease in  the  numbers  and  effectiveness  of  his  denomina- 
tion. In  1810  he  was  chosen  a  bishop,  after  which  his  use- 
fulness was  still  more  conspicuous.  He  was  a  man  of  rare 
native  abilities,  and  was  wiclely  known  and  beloved.  D.  at 
Staunton.  Va.,  Aug.  23, 182S.  Abel  Stevens. 

George  TWilliam  S.),  b.  in  Derby,  Vt..  Mar.  3,  1825; 
removed  to  New  Hampshire,  and  attended  the  common 
schools;  at  thirteen  years  of  age  commenced  learning  the 
trade  of  a  printer;  at  twenty  removed  to  Massachusetts; 
became  foreman,  printer,  and  editor;  in  lSi;2  removed  to 
Michigan;  won  his  chief  success  in  journalism  on  tho  De- 
troit Tribune;  since  1868  has  been  publisher  and  editor  of 
the  Lansing  I^fpiihliran,  and  head  of  the  firm  of  State 
printers  and  binders  by  contract. 

George,  Lake,  a  beautiful  sheet  of  water  in  the  State 
of  New  York,  extending  N.  N.  E.  and  S.  S.  W.,  and  hav- 
ing Warren  co.  on  the  N.  W.  and  Washington  eo.  on  the  I 
greater  part  of  its  S.  E.  border.  Its  length  is  36  miles;  ! 
its  breadth,  from  1  to  3  miles.  Lake  George  was  the  scene 
of  important  military  operations  during  the  French-and-  | 
Indian  war  of  1755-59.  Here  stood  Fort  George.  Fort  , 
William  Henry,  and  other  works.  The  lake  is  310  feet  ! 
above  tide.  Its  outlet  flows  into  Lake  Chamjdain.  The  j 
lake  contains  some  300  islands.  Its  waters  are  clear,  and 
are,  in  some  places,  400  feet  deep.  Steamboats  ]dy  upon 
it  in  summer.  It  is  sometimes  called  Lake  Horicon,  but 
its  Indian  name  was  Caniaderioit. 

Geor'ges,  tp.  of  Fayette  co.,  Pa.,  in  an  important  coal 
and  iron  region.     Pop.  2541. 

George's  Creek,  tp.  of  Barnwell  co.,  S.  C.     P.  1295. 

GeorgetoAVn,  the  capital  of  British  Guiana,  at  the 
mouth  of  the  Demerara.  It  is  neatly  built,  hut  very  un- 
healthy. Its  exports  of  sugar,  rnm.  and  coffee  are  con- 
siderable.    It  is  the  seat  of  an  Anglican  bishop.    P.  25,509. 

Georgetown,  port  of  entry,  cap.  of  King's  co.,  Prince 
Edward  Island,  on  the  eastern  coast,  has  an  excellent  har- 
bor and  exports  provisions.  Shipbuilding  is  carried  on. 
It  has  one  weekly  newspaper.     Pop.  7G0. 

Georgetown,  post-v.  of  Equessing  tp..HaUonco.,Ont., 
Canada,  on  the  river  Credit,  has  good  water-power,  large 
paper-mills,  a  brisk  trade,  and  one  weekly  paper.  Pop. 
of  sub-district,  1282. 

Georgetown,  maritime  county  of  South  Carolina.  Its 
surface  is  level,  and  mostly  covered  by  pine  forests  and  by 
swamps,  where  rice  is  produce<l.  The  Santee  River  flows 
along  its  S.  W.  border,  and  the  Waccamaw  traverses  the 
county,  and  discharges  its  waters  into  Winyaw  Bay.  The 
county  has  suffered  much  in  consequence  of  the  civil  war. 
Cap.  Georgetown.     Pop.  16,161. 

Georgetown,  post-tp.  of  El  Dorado  co.,  Cal.  Pop. 
1023.      It  contains  rich  gold-mines. 

Georgetown,  po?t-v..  eaj)ital  of  Clear  Creek  co.,  Col., 
in  the  heart  of  the  Rocky  Monntains  in  a  beautiful  valley. 
Two  branches  of  Clear  Creek  run  through  the  town.  It 
has  a  national  bank,  a  newspaper-office,  a  number  of  hotels, 
business-houses,  and  shops.  It  is  the  centre  of  the  great 
silver-region,  and  contains  several  large  reduction-works. 
E.  H.  N.  Patterson.  Ed.  "  Miner." 

GeorgetoAvn,  post-v.,  cap.  of  Sussex  co.,  Del.,  on  the 
line  of  the  .function  and  Breakwater  R.  R.,  and  the  north- 
ern terminus  of  the  Breakwater  and  Frankford  R.  R.  It 
has  1  bank,  1  newspaper,  mills,  shops.  4  churches, 'and  2 
hotels.     Pop.  of  V.  710;  of  hundred,  1863. 

W.  F.  TowNsENP,  En.  "Sussex  Joi^rnal." 

Georgetown,  District  of  Columbia,  situated  at  the 
head  of  navigation  on  the  Potomac.  125  miles  from  its 
mouth,  lies  W.  N.  W.  of  Washington,  from  which  it  is  sep- 
arated by  Rock  Creek.  In  1871  its  autonomy  was  merged 
in  the  territorial  form  now  governing  the  entire  district ; 
and  as  we  write  (first  session  43d  Congress)  a  bill  is  pend- 
ing to  abolish  the  name  .and  designate  it  a  part  of  Wash- 
I  iugton.     Founded  in  1751,  or  nearly  half  a  century  before 
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the  seat  of  goveronicnt  was  located  on  the  left  Ijauk  of  the 
river,  Georgetown  has  not  advanced  like  the  rest  of  the 
country  ;  c. ;/.  its  population,  which  in  IS.'iO  was  S441,  di- 
minished in  the  next  decade  of  years  112»;  and,  though 
the  following  census  showed  an  increase  over  the  preceding 
one  of  1000,  the  generation  between  IS.'JO  and   ISfiU  aug- 
mented only  292  souls.     Its  business  has  also  fallen  away, 
the  construction  of  railroads  X.  \V.  and  S.  W.  having  di- 
verted its  former  brisk  trade  lo  other  places.     Georgetown 
is  the  terminus  of  the  Chesapeake  and  Ohio  Canal,  which 
extends  1.H5  miles  to  the  bituminous  eoal-llelds  in  Iho  Alle- 
ghany  Mountains,  and  divides  with  Ihu    Ualtimore    and 
Ohio    R.   R.  the  traiis]iortation    of    coal,   an    average   of 
600.000  tons  being  annually  received  and  shipped  on  board 
vessels  of  from  300  to  -100  tons  eai-h  for  Northern  and  East- 
ern markets.     The  Hour  manufactured  here  is  of  first  qual- 
ity and  highly  prized,  it  being  of  the  "  fancy  "  brand,  and 
therefore  outside  the  regular  market  quotations.     Si.!:  largo 
flour-mills  operate  constantly:  there  aru  besides  2  corn- 
mills,  1  bone  mill,  1  paper  manufactory,  several  largo  lum- 
ber-yards, 1    saw-mill,  2   tanneries,  2   iron-foumlries,    II 
churches,  3  cemeteries,  .'i  hotels,  2  banks,  2  street  railways, 
2  breweries,  1  vinegar-factory,  and  I  weekly  paper.     The 
facilities  for  education  arc  nowhere  c.tcellcd  in  places  of 
the  size,  Georgetown  College  and  the  Academy  of  the  Vis- 
itation, under  Catholic  auspices,   antedating  the  present 
century,  and  having  long  enjoyed  an  cnvial>lo  reputation 
for  imparling  knowledge  of  tho  higher  branches  of  learn- 
ing.    This  place  also  boasts  of  two  seminaries  for  young 
ladies  and  several  private  academies  for  youth,  while  tho 
public  schools  are  in  an  excellent  condition.    The  I'cabodv 
Library  and  Linthicum  Institute  (founded  by  former  resi- 
dents) are  located  in  the  N.  wing  of  a  large  and  elegant 
school-building.     The  Aged  Women's  Home,  a  new  brick 
edifice,  is  maintained  by  voluntary  contributions  of  tho 
charitably  disposed,  as  is  tho  parochial  school  attached  to 
Trinity  (Catholic)  church.     Water  is  copiously  supplied  bv 
a  conduit  from  the  Great  Falls  of  the    Potoiiiar,  II  miles 
distant,  the  works,  which  are  of  a  most  enduring  character, 
having;  cost  the  gcner.il  governtnent  S.'i.oHO.OOO,  and   tho 
authorities  of  the  District  cities  .?1. 500,000  additional  for 
mains,  pipes,  etc.     Georgetown  is  situated  on  a  succession 
of  heights,  aud  fine  residences  abound,  the  place  being  salu- 
brious and  commanding  a  prospect  of  the  Capitol,  the  river, 
Arlington,  and  other  interesting  localities.     Top.  11,381. 
J.  D.  McGiLL,  Ei).  ■'  Georgktow:»  Coukier." 
Georgctoivn,  post-v.,  cap.  of  Quitman  co.,  Ga.,  on  tho 
Chattahoochee  River  and  on  the  S..utli-westcrn  V.  R..  1 12 
miles  ,S.  W.  of  iMacon  and  2  miles  E.  of  Eufaula,  Alii.    Pop. 
of  tp.  26.!. 

(•eorgretown,  posl-lp.of  Vermilion  co.,  111.  Pop.  2237. 

(JforRCtown,  post-tp.  of  Floyd  co.,  Ind.     Pop.  1424. 

(Jeorgetown,  post-v.,  cap.  of  Seott  co.,  Ky.,  on  tho 
turnpike  leading  from  Lexington,  Ky.,  to  Cincinnati,  0., 
12  miles  X.  of  the  former  place,  and  on  tho  proposed  rail- 
road from  Cincinnati  to  Ch.attanor)ga.  It  has  a  college,  2 
female  seminaries,  a  number  of  private  scho.ila,  2  banks, 

2  hotels,  1  newspaper,  several  stores,  etc.  It  has  a  fine 
water-power,  but  no  manufacturing  establishments.  Prin- 
cipal business  of  surrounding  country,  farming  and  stock- 
raising.  .Situated  in  the  heart  of  tlic  •■  Hlue-grass  coun- 
try," it  is  admirably  adapte.l  to  the  latter  purpose.  Pop. 
I5"0.  Joiiv  A.  Hem,,  En.  a.nd  Pi  d.  ••  Tt.MEs." 

(icorKCtown,  post-tp.  of  Sagadahoc  co..  Me.,  consist- 
ing  of  Parker's  Island,  E.  of  the  mouth  of  tho  Kennebec 
River,  and  12  miles  S.  of  Rath.      Pop.  Il.'i,'). 

(ieorectown,  post-v.  and  tp.  of  Essex  co.,  Mass.,  on 
the  Xewburyiiort  U.  K.,  31   miles  N.  of  Roslon.      It  has  3 
churches,  one  of  which  was  built  by  the  late  George  Pea- 
body  of  London,  a  fine  library  and"  building  given  to  the 
I  town  by  the  same  benefaetr)r,  and  is  the  seat  of  the  Perley 

I  Institute.     Root  and  shoe  making  and  agriculture  are  the 

chief  industrial  pursuits.     Pop.  2fl8X. 

<;r<irKftowii,post-tp.of  Ottawa  CO.,  Mich.    Pop.  1171. 

(Jcorgctowii,  tp.  and  post-v.  of  Madison  co.,  N.  Y., 
has  :;  .liiirchpsaud  manufactures  of  leather,  eto.    Pop.  1423. 

(JeorKftown,  post-v.,  cap.  of  Rrown  cc,  0.,  42  miles 
E.  of  Cincinnati  and  7  miles  from  the  Ohio  River.     It  has 

3  churches,  a  large  school-house,  a  fine  court-house,  a  wool- 
len-fiictory,  steam  Hour-mill,  a  bank,  2  newspapers,  2  ho- 
tels, and  17  stores.  Agriculture,  and  especially  tobacco- 
raising,  are  leading  interests.     Pop.  10.i7. 

L.  li.  Leeds,  Kd.  '•  RnowN  Co.  Xkhs." 
GeorRetown,  v.  of  Clermont  CO.,  0.     Pop.  65. 
GcorRCtown,  v.  of   Coleraine    ti..,   Ilnniilton  co.,  0 
Pop.  172. 

Georgetown,  posl-v.  of  Greene  tp.,  Beaver  co.,  Pa. 
Pop.  297. 
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Georgetown,  post-v.  and  tp.,  cap.  of  Georgetown  eo., 
S.  C,  on  Winyaw  Ray.  It  has  3  lumber-mills,  several  rice- 
mills,  2  newspapers,  about  35  stores,  and  a  "Winyaw  In- 
digo Society'  hall.  If  is  a  great  turpentine  section.  It 
has  direct  eomnmnieation  with  Xew  ^  ork  by  several  lines 
of  schooners.     Pop.  of  v.  2080;  of  tp.  3520. 

JosiAii  DoAR  A  Co.,  PiBS.  "The  Times." 

Georgetown,  post-v.  and  tp.,  cap.  of  Williamson  co., 
Tex.,  25  miles  N.  of  Austin,  in  a  healthy  section  and  sur- 
rounded by  picturesque  scenery.  It  is  the  seat  of  tho 
'•  Texas  University,"  has  several  churches,  2  schools,  and 
1  newspaper.  Prii,eipal  business,  agriculture.  Pop.  of  tp. 
470.       W>i.  K.  FosTEii.  Kji.  ••  Wii.Ei.iMso.N  Co.  Record." 

Georgetown  College,  D.  C,  founded  in  17S0,  when 
the  first  building  was  erected:  classes  begun  in  17112; 
chartered  by  Congress  as  a  university  1815;  medical  de- 
partment organized  1S5I  ;  law  dei)artment  1870:  build- 
ings were  ad<led  from  time  to  time,  the  last  in  1854.  Stu- 
dents can  enter  the  college  at  any  age,  though  young  chil- 
dren aro  not  admitted,  and  no  previous  scholastic  attain- 
ments arc  required  beyond  the  mere  rudiments  of  know- 
ledge. The  applicant  is  examined,  and  placed  in  the  class 
for  which  ho  is  fitted  by  his  previous  course  of  study.  For 
those  who  begin  at  the  lowest  point  a  seven  years'  course 
is  required;  this  term  may  be  shortened  by  extraordinary 
diligence  or  proficiency,  but  promotions  are  rarely  made 
except  at  the  close  of  the  scholastic  year.  Each  student 
undergoes  a  careful  examination  twice  a  year  in  all  his 
studies.  Marks  are  kept  in  each  class:  the  general  result 
is  read  publicly  every  month,  and  tickets  of  excellence  arc 
awarded  to  the  most  meritorious.  Those  who  fall  below  a 
certain  standard  are  punished  by  tho  withdrawal  of  certain 
privileges,  or  by  being  sent  to  a  lower  class,  or,  if  persist- 
ently idle,  they  are  dismissed  from  the  college.  Quarterly 
reports  of  cacli  student's  literary  progress  and  moral  con- 
duct arc  sent  to  parents.  Rewards  are  distributed  in 
medals  or  books,  or  by  honorable  mention,  at  the  clo.se  of 
the  year.  The  studies  of  each  class  and  the  books  used  arc 
prescribed  in  the  annual  catiilogue.  The  class-titles  used 
hero  aro  also  explained  by  the  class-titles  employed  in 
other  colleges  for  the  same  grade.  Xo  departure  from  the 
regular  course  is  permitted.  At  a  future  day  the  college 
may  provide  an  extended  commercial  course  and  another 
course  of  science,  but  it  has  not  been  found  expedient,  or 
even  possible,  to  inaugurate  these  departments  as  yet. 
The  standard  of  the  clas.ses  is  rigorously  kept  up  to  the 
point  the  character  of  each  class  requires,  so  that  the  grad- 
uate of  Georgetown  is  fully  the  equal  in  scholastic  attain- 
ments of  the  ^'raduatc  of  any  other  American  college. 
Graduates  of  these  other  ctdleges,  owing  to  their  more  ad- 
vanced n<;f^  may  have  more  finish  of  literary  culture,  but 
can  harilly  be  as  deeply  grounded  in  the  studies  which 
belong  to  their  course  as  tho  students  of  Georgetown, 
owing  to  the  close  and  constant  supervision  exercised  hero 
over  every  student  in  his  studies,  and  the  responsibility 
under  which  the  student  lies  towards  his  tcacners,  indi- 
vidually and  collectively.  Xearly  all  tho  students  board 
in  the  college.  Those  who  do  not.  live  with  their  parents. 
One-fourth  or  one-fifth  of  the  students  are  non-Catholics. 
Ptuilents  attend  from  all  portions  of  the  Vnion.  but  the 
greater  portion  are  from  the  Southern  States.  The  schools 
of  law  and  medicine  are  conducted  in  Washington,  and 
neither  the  professors  nor  the  students  of  these  schools 
live  within  the  college  or  form  any  part  of  the  community 
directed  by  its  sujicriors.  The  college  is.  and  always  has 
been,  directeil  by  the  .lesuits.  It  has  no  endowments,  and 
is  supporteil  by  tho  fees  paid  for  tuition.  No  school  of 
theology  is  carried  on  in  connection  with  it. 

J.  S.  SlMSER. 

Georgoville,  port  of  entry  of  Slanstead  tp.  and  eo., 
Qui'bee,  Canaila,  on  the  E.  side  of  Lake  Memphremagog, 
13  miles  from  Derby  Line,  Vt.     Pop.  about  250. 

<Jeorge  White,  tp.  of  Hlounl  co.,  Ala.     Pop.  232. 

Geor'gia  [Russ.  OntHtu]  has  now  no  geographical  sig- 
nificatinn.  being  divided  into  tho  Russian  governments  of 
Tiflis.  Kutais,  Elizabctopol.  Ituku,  ami  l''ri\an:  lint  it  was 
formerly  a  kingdom,  (MoiipriNing  the  territory  S.  of  the 
Caucasian  Mountains.  ln'twrcn  the  RIack  and  the  Caspian 
seas,  and  bounded  .^.  by  Asintii-  Turkey  ami  Persia.  After 
the  death  of  Alexander  the  Great  the  Georgians  lueceeded 
in  establishing  themselves  as  an  indepenilent  peojde  wit!» 
a  government  of  their  own:  and  although  they  were  con- 
quered aud  ni;ide  tributary  scvir:il  times  by  the  .Vrabinn 
caliphs,  by  Timoor,  and  by  Persia,  they  uuiintained  a  po- 
litical position  as  a  state  until  the  beginning  of  this  cen- 
tury, when  Georgia  was  merged  into  tho  Russian  empire. 
Early  in  the  fourth  century  (31S  a.  ii.)  the  Georgians  were 
converted  to  Christianity,  but  at  present  many  of  them  are 
Mohamnu-dans.  Their  hingungi'  forms  a  very  interesting 
intermediate  link   between  the  .\ryan   languages  and   the 
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monosyllabic  ones  of  Eastern  Asia.     Georgian  women  are, 

like  the  Circassians,  celebrated  for  their  personal  beauty. 

Georgia,  one  of  the  Southern  Atlantic  States   of  the 
American  Union,  lying  between  the  parallels  of  30°  20'  and 


Georgia  Seal. 

35°  N.  lat.,  and  between  the  meridians  of  80°  4S'  and  85° 
38'  W.  Ion.  from  Greenwich.  It  is  bounded  on  the  N. 
by  North  Carolina  and  Tennessee;  on  the  E.  by  South 
Carolina,  from  which  it  is  separated  by  the  Savannah 
River  and  by  the  Atlantic  Ocean;  on  the  S.  by  Florida; 
and  on  the  W.  by  Alabama.  Its  extreme  length  from  N. 
to  S.  is  320  miles,  and  its  extreme  breadth  from  E.  to  W. 
254  miles.  Its  area  is  estimated  at  58,000  square  miles,  or 
37,120,000  acres. 

Faceofthe  Country. — Georgia  19  well  watered.  Thecourse 
of  its  rivers  in  the  eastern  half  of  the  State  is  S.  E.,  grad- 
ually turning  to  the  S.  The  Savannah,  which  separates  the 
State  from  South  Carolina,  is  about  450  miles  in  length,  and 
is  navigable  for  large  vessels  to  Savannah,  IS  miles,  and 
for  steamboats  to  Augusta,  230  miles  from  its  mouth.  It 
has  three  or  four  considerable  affluents — viz.  the  Brier  and 
Broad  rivers  and  Bcaverdam  Creek — and  is  itself  formed 
by  the  uuion  of  the  Tugaloo  and  Kiowee  rivers.  Like  most 
of  the  rivers  entering  the  Atlantic,  it  forms  a  considerable 
delta,  and  discharges  its  waters  by  several  mouths.  The 
Ogecchee.  about  250  miles  in  length,  rises  in  Greene  co., 
and  runs  nearly  parallel  with  the  Savannah,  discharging 
its  waters  into  O^^i^abaw  Sound  ;  the  Cannouchee  is  its  prin- 
cipal affluent.  The  Altamaha  is  formed  by  the  junction 
of  the  Oconee  and  the  Oi^mulgee :  the  former  of  these  rises 
in  Ilall,  and  the  latter  in  Gwinnett  co..  and  after  flowing 
in  nearly  parallel  courses  for  about  250  miles,  the  latter 
turns  eastward,  and  the  two  join  to  form  the  Altamaha. 
The  Little  Ocmulgee  and  the  Appalaehee  arc  the  princi- 
pal branches  of  these  rivers.  The  Ocmulgee  is  navigable 
for  steamers  to  Macon,  and  the  Oconee  to  Milledgevilie. 
The  Satilla  and  St.  Mary's  drain  the  south-eastern  corner 
of  the  State.  IJotweeu  them  lies  the  great  Okefinokee 
Swamp.  The  Withalacoochee  and  the  Allapaha,  which 
unite  in  Florida  to  form  the  Suwanee,  and  the  Ochlochonee, 
which  falls  into  the  Gulf  in  Florida,  drain  its  southern 
counties.  In  the  S.  W.  the  Flint  aud  the  Chattahoochee, 
the  former  rising  in  Campbell  co.,  and  the  latter  in  the 
Blue  Mountains,  are  the  principal  streams.  They  unite 
at  the  Florida  line  to  form  the  Appalachicola  River. 
The  Chattahoochee  has  a  course  of  550  miles  to  the  Gulf, 
of  which  350  are  navigable;  the  Flint  has  a  course  of  300, 
and  is  navigable  for  steamboats  to  Albany  in  Dougherty 
CO.  In  the  N.  \V.,  to  the  N.  of  the  Chattahoochee,  which 
turns  eastward  at  the  33d  parallel,  the  Tallapoosa,  one  of 
the  rivers  which  unite  to  form  the  Alabama;  the  Chat- 
tooga River  and  Chickamauga  Creek,  branches  of  the  Coosa; 
and  the  Etowah  and  Oostcuaula,  which,  uniting,  form  the 
Coosa,  the  other  tributary  of  the  Alabama;  the  Tacoah, 
Notley,  and  other  affluents  of  the  Iliawassee,  and  the  Chat- 
tanooga, both  tributaries  of  the  Tennessee,  are  the  princi- 
pal streams  which  drain  the  hill-country.  The  sea-coast, 
extending  in  a  direct  line  about  100  miles  from  St.  Mary's 
to  the  mouth  of  the  Savannah  River,  is  bordered  with  isl- 
ands, between  which  and  the  mainland  are  seven  sounds, 
connected  with  the  ocean  by  numerous  inlets.  These 
sounds  are — St.  Andrew's,  St.  Simon's,  Altamaha,  Doboy. 
Sapelo,  St.  Catharine's,  and  Ossabaw.  The  whole  coast- 
line formed  by  the  islands  and  sounds  is  said  to  be  about 
4S0  miles.  The  islands  arc  of  alluvial  soil,  very  fertile, 
and  yield  considerable  rice  and  sea-island  cotton. 


Surface. — The  Atlantic  coast,  for  a  distance  of  about  20 
miles  inland,  is  low  and  swamjiy.  spreading  out  in  the  ex- 
treme S.  into  the  great  Okefin<»kee  Swamp.  Where  it  is 
cleared,  this  land  is  adapted  to  the  cultivation  of  rice. 
Where  not  cleared,  this  swampy  lowland  is  covered  with 
the  saw-palmetto  and  some  other  semi-tropical  trees.  A 
little  farther  back,  on  the  sandy  lauds  and  dunes,  pines  and 
scrub-oaks  are  the  principal  trees.  About  20  miles  inland 
the  land  suddenly  rises,  by  a  terrace  formation,  about  70 
feet,  and  continues  at  the  level  of  about  100  feet  above  the 
sea  for  nearly  20  miles  farther,  when  another  terrace,  70  or 
75  feet  high,  appears,  and  a  second  table-land  extends  with 
a  gradually  ascending  grade  not  far  from  160  miles  to  the 
centre  of  the  State,  where,  in  Baldwin  co.,  the  elevation  is 
about  575  feet  above  the  level  of  the  sea.  At  this  point, 
about  200  miles  from  the  sea,  the  foot-hills  begin,  and  rise 
in  the  northern  and  north-western  portions  of  the  State  to 
the  height  of  25U0  to  4000  feet  above  the  sea.  These  hills, 
which  run  in  nearly  parallel  ranges  to  each  other,  though 
with  outlying  spurs,  cover  a  breadth  of  nearly  15ii  miles. 
Between  the  eastern  Appalachian  chain  and  the  Blue  Moun- 
tains the  country  is  broken  up  into  valleys  with  a  rocky, 
broken  surface  and  short  ranges  of  hills;  between  the  Bluo 
Mountains  and  the  Cumberland  the  valleys  are  narrower, 
but  less  broken.  This  mountain-district  covers  25  counties, 
lying  mostly  N.  W.  of  the  Chattahoochee  River.  Through- 
out this  region,  as  well  as  in  the  counties  of  Middle  Georgia, 
there  are  many  cataracts  and  waterfalls  of  great  beauty. 
Toccoa  Falls  and  the  cataracts  of  Tallulah  in  Ilabersha^i 
CO.,  Estatoia  Falls  in  Rabun  co.,  lliawassee  Falls  on  the 
Hiawassee.  the  falls  of  Auiicalula  in  Lumpkin  co.,  and  the 
falls  of  the  Towalaga  in  Butts  co.,  are  the  most  celebrated. 
Geologt/  aud  Mineralogy. — In  the  varied  surface  of 
Georgia  we  have  examples  of  almost  every  known  geo- 
logical formation.  For  about  20  miles  from  the  coast,  and 
including  the  great  Okefinokee  Swamp  and  the  valley  of 
the  Savannah  River  for  nearly  100  milts,  we  have  allu- 
vium rich  in  vegetation,  but  level,  though  with  numerous 
sand-dunes,  except  where  there  are  marshes.  From  the 
first  terrace  to  a  line  running  almost  straight  from  Augusta 
on  the  Savannah  River  to  Georgetown  on  the  Chattahoo- 
chee, the  Eocene,  with  its  sands,  clays,  calcareous  and 
siliceous  strata,  overlies  the  Metamorphic  slates  and  gneiss. 
For  a  short  distanee  in  Jefferson  co.,  on  both  sides  of  the 
Ogeechee.  the  Cretaceous  formation  appenrs  at  the  surface, 
and  seems  to  have  pushed  the  Eocene  rocks  from  their  po- 
sition. W.  of  the  Eocene,  beginning  at  Knoxville  in  Craw- 
ford CO.,  running  nearly  due  W.  to  and  across  the  Chatta- 
hoochee, and  along  that  river  to  Eufaula.  and  thence  back 
to  Knoxville.  we  have  a  Cretaceous  deposit  extending  over 
a  part  of  nine  counties.  N.  of  the  Eticene  and  Chalk 
stretch  the  Metamorphic,  Palaeozoic,  and  Eozoic  rocks  of 
the  Appalachian  range,  covering  nearly  half  the  territory 
of  the  State.  On  the  Savannah  River  above  Augusta,  for 
a  distance  of  25  miles,  the  Silurian  strata  from  North- 
western South  Carolina  come  to  the  surface,  and  from  the 
point  in  Union  co.  where  the  Notley  River  passes  out  of 
the  State,  to  the  foot  of  Dugdown  Mountain  in  Haralson 
CO.,  on  the  W.  line  of  the  State,  the  north-western  counties 
are  overlaid  with  Silurian  rocks,  with  occasional  outcrops 
of  Bevonian  :  while  in  the  north-western  corner  the  coal- 
measures  belonging  to  that  great  coal  deposit  which  occu- 
pies Central  and  North-eastern  Alabama  yield  an  excel- 
lent quality  of  bituminous  coal.  Immense  deposits  of  iron 
ore  are  found  at  the  junction  of  the  limestone  and  meta- 
morphic rocks  in  Bartow  and  Cherokee  cos.  In  the  N.  W. 
part  of  the  State,  for  40  miles,  a  small  mountain  called 
Shinbone  Mountain,  which  is  simply  a  mass  of  fossiliferous 
iron  ore,  runs  parallel  with  Lookout  Mountain,  less  than  a 
mile  distant,  in  which  are  beds  of  coal.  Every  facility  for 
the  production  of  the  best  quality  of  iron  at  the  cheapest 
possible  rate,  and  under  the  most  favorable  circumstances, 
is  found  here.  On  the  E.  side  of  Taylor's  Ridge  this  fos- 
siliferous iron  ore  is  so  abundant  and  in  such  large  blocks 
that  the  people  near  the  ridges  saw  it  into  blocks  to  put  in 
the  backs  of  their  chimneys,  as  it  stands  fire  well.  Gold  is 
found  in  almost  every  county  N.  of  the  central  line  of  the 
State.  It  was  first  discovered  in  Habersham  eo.  in  1S31.  and 
is  most  plentiful  in  Cherokee,  Carroll,  Cobb,  and  Lumpkin 
cos.  A  branch  mint  was  established  at  Dahloncga.  Lump- 
kin CO..  in  1S37.  and  coined  in  the  next  24  years  S0,121.i'19, 
mostly  of  Georgia  gold.  The  mint  was  discontinued  in  1861, 
'  and  the  buildings  have  been  given  by  the  government  to  the 
I  North  Georgia  Agricultural  College.  Efforts  are  now  mak- 
I  ing  to  renew  the  gold-mining  by  the  hydraulic  process  on  a 
large  scale.  There  arc  veins  of  copper  ore  in  Gilmer  co..  a 
i  continuation  of  those  which  have  been  worked  so  produc- 
\  tivcly  in  Polk  co..  Tenn.  Silver  is  combined  with  the  gold, 
and  is  also  found  with  lead  in  the  argentiferous  galena. 
I  There  is  a  very  good  building  limestone  in  the  central  por- 
1  tion  of  the  State,  and  marls  and  burrstones  in  the  Eocene 
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region.  The  usual  minerals  fonnd  in  conneotion  with  gold 
and  silver — miinijanese.  titanium,  antimony,  zinc,  and  gra- 
phite— also  exist.  l)ut  arc  not  largely  worked.  Granite  of 
good  quality,  marble  {that  of  Cherokee  co.  being  statuary 
marble  of  excellent  quality),  gypsum,  sleuite,  talc,  soap- 
stone,  asbestos,  slate,  shale,  tripoli,  petroleuui,  fluor-spar, 
barytes,  and  hydraulic  cement  in  Bartow  co.,  white  in  color 
and  of  excellent  quality,  are  amiin;^  the  mint'raU  of  eco- 
nomic value;  and  among  the  choicer  minerals  and  gems 
have  been  found  the  more  precious  varieties  of  the  quartz- 
crystal,  beryls,  garnets,  agates,  and,  it  is  asserted,  dia- 
monds, though  not  of  clear  water  or  perfect  color.  There 
are  several  deposits  of  fossils,  mo-^lly  in  the  alluvium, 
which  have  enlisted  much  attention.  Among  the  most  re- 
markable of  the  fossil  animals  of  these  deposits  are  skele- 
tons of  the  mastodon,  mylodon,  megatherium,  one  (if  not 
two)  extinct  species  of  elephant,  an  extinct  species  of  the 
ox,  and  numerous  fossil  species  of  turtles  and  molhisks. 
There  are  numerous  mineral  springs  in  the  State,  mostly 
chalybeate  in  (he  N.  and  sulphurous  in  the  central  portion 
of  the  State.  The  Indian  bpringa  in  the  N.  of  Forsyth 
have  a  high  reputation. 

Vcijetatin)t. — The  vegetation  of  the  alluvial  lands  near 
the  coast  is  semi-tropical.  The  cypress,  cedar,  live-oak, 
magnolias,  the  gum  trees,  liquidambar,  sweet  bay  tree, 
palmetto,  canes,  etc.  abound,  and  the  orange  grows  wild. 
The  live-oak  timber  exported  from  Brunswick  and  its 
vicinity  is  the  must  valuable  grown  in  the  IT.  S.  On  the 
eandy  limds  pines  and  serub-oaka  are  plentiful.  The 
(icorgia  yellow  pine  grows  over  a  somewhat  extensive  but 
distinctly  defined  district,  and  comm:inds  a  high  price. 
The  central  and  northern  portions  of  the  State  have  large 
tracts  of  forest,  and  among  the  trees  of  these  sections  are 
black  walnut,  chestnut,  tulip  tree,  hickory,  jioptar,  syca- 
more, bet'ch,  maple,  ash,  elm,  fir,  spruce,  birch,  and  bay- 
laurel.  The  broad-leaved  K'thnia  adorns  the  wild  lands 
with  its  beautiful  blossoms,  and  other  flowering  shrubs  are 
abundant.  Still  more  varied  are  the  cultivated  agricul- 
tural products  of  the  Slate.  In  South-eastern  (Jeorgia 
the  orange,  lemon,  banana,  olive,  and  other  tropical  fruits 
come  to  perfection,  while  rice,  sugar-cane,  sea-island  and 
some  short-staple  cotton,  sweet  potatoes,  and  some  corn 
arc  the  principal  crops.  In  the  extensive  flat  lands  of 
Southern  Georgia  there  is  considerable  cotton,  and  rich 
and  excellent  grasses  both  for  pasture  and  hay.  Stock 
anrl  swine  are  largely  pastured  in  the  pine  woods.  Mid- 
dle Georgia  is  an  admirable  fruit-region.  The  peach  tree 
is  hardier,  subject  to  fewer  diseases,  and  yields  more  than 
almost  anywhere  in  the  U.  S.  Apples  and  jioars  of  na- 
tive eeedling  varieties  are  of  exncllont  quality  and  yield 
abundantly.  Cherries  and  some  of  the  small  fruits  do  not 
thrive  so  well  in  this  section.  The  Catawba  grape  has  been 
found  a  failure,  but  the  scuppernong,  herbemont.  post-oak, 
and  other  Southern  varieties  more  lately  introiluccd,  are 
proving  successful.  Melons  of  the  finest  quality  abound, 
and  the  trade  in  market  vegetables  is  growing  rapidly,  and 
has  already  become  very  large.  This  section  is  largely 
devoted  to  cotton,  but  clover,  wheat,  and  Indian  corn  are 
also  grown,  as  well  as  oats  and  a  small  amount  of  rye  and 
barley.  Tobacco  is  also  a  crop  ol  some  importance.  Sor- 
ghum and  pea-nuts  {or  ground-nuts,  as  they  arc  called  in 
the  South)  arc  grown  in  considerable  quantity.  The  sweet 
potato  and  the  Irish  potato  are  both  cultivated,  the  latter 
not  so  largely  as  in  the  northern  counties.  North-eastern 
Georgia  is  mountainous,  some  of  the  mountains  being  6000 
feet  above  the  sea;  its  geulogicnl  structure  is  Azoic;  it  has 
fine  scenery,  a  henltliy  and  delightful  climate,  heavy  tim- 
ber, and  good  crops  of  grass  and  grain  in  the  creek  and 
river  lands,  small  farms;  and  in  the  uphinds  a  thin,  poor 
soil.  North-western  Georgia,  the  region  N.  and  W.  of  the 
Chattahoochee,  is  a  blue  limestone  region,  has  numerous 
fine  navigable  streams,  and  is  the  connecting  link  between 
the  great  West  and  the  Atlantic  ports  of  the  South.  This 
soetion  ha;*  a  rich  and  fertile  soil  in  the  river  and  vallev 
lands,  but  n-quires  manure  and  dcepi-r  ploughing  to  reiilize 
its  full  advantages.  All  the  Northern  fruits  do  well  here, 
and  are  from  four  to  five  weeks  earlier  than  in  New  York. 
The  principal  crops  are  wheat,  Indian  corn,  clover  and 
other  grasses,  and  in  the  river- valleys,  which  contain  sand, 
cotton.  South-western  (leorgia  is  in  the  Tertiary  forma- 
tion. It  is  the  great  cotton-region  of  the  State,  and  cotton  is 
there  a  very  sure  crop.  It  is  also  well  u^lupted  to  the  eul 
turc  of  the  sugar-cane  and  of  rtee  in  the  bnttom-liinds. 
Sweet  potatoes  are  grown  in  immense  qniintities  by  the 
frecilmen.  and  a  cornniencenient  lia:*  Ihm-ii  nuide  in  the  tea- 
culture.  The  climate  of  this  portion  of  the  State  is  sickly, 
and  perilous  to  the  tin ar-eli united  in  summer,  especially  in  the 
rivor-vulleys.  Ihongli  the  old  inhabitants  enjoy  lair  health. 
In  the  wlmle  Stale  :')l.l>  per  cent,  of  its  area  was  in  forest 
woodland  in  1S70.  A  wide  field  of  enterprise  may  be  found 
in  converting  the  products  of  these  forests  tu  economical  uses. 


Zoology. — The  wild  animals  of  the  State  arc  tolerably 
numerous,  especially  in  the  densely  wooded  portions.  The 
black  or  dark-brown  bear,  and  jirobaljly  both,  are  not  un- 
frequent  in  North-eastern  and  North-western  (ieorgia.  The 
panther  and  wild-cat  are  occasionally  seen,  and  the  fox, 
raccoon,  opossum,  and  woodchuek  (or  ground  hog)  are 
tolerably  plentiful;  deer  and  smaller  game,  rabbits,  squir- 
rels, etc..  abound.  In  the  southern  section  alligators  are 
to  be  found  in  the  rivers,  estuaries,  and  bayous,  the  sea- 
turtles  on  the  coast  and  about  the  mouths  of  the  rivers,  and 
a  variety  of  reptiles  more  displeasing  to  the  siglit  than 
positively  harmful.  The  only  poisonous  serpents  are  the 
cotton-mouth,  the  moccasin,  and  the  rattlesnake.  The  in- 
sect pests  are  numerous  in  the  lowlands,  the  most  annoy- 
ing being  the  chigoe  or  tick,  the  sandflies  and  mostjuitoes. 
The  northern  portion  of  the  State  is  comparatively  free 
from  these  annoyances. 

Climufc. — Having  spoken  in  general  terms  of  the  climate 
and  healthfulness  of  the  diifercnt  sections  when  describing 
the  vegetation  of  each,  wo  now  proceed  to  give  the  average 
monthly  temperature,  the  maximum  ami  minimum  for  each 
month,  the  monthly  rainfall,  and  the  yearly  average  and 
rainfall  at  Atlanta",  lat.  :v.i°  -12',  W.  loii.  84^  20';  Macon, 
lat.  32°  46',  W.  Ion.  8:^°  32';  and  Berue  about  lat.  30°  55', 
W.  Ion.  81°  45': 
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Afjricultnral  Products. — The  two  great  agricultural  sta- 
ples of  Oeorgia  are  Indian  corn  ami  cotton.  I*rcvious  to 
the  late  war  cotton  was  its  great  crup,  yielding  in  IHoD-OO, 
701. H 10  bales,  or  more  than  one-sixth  of  tlic  whole  cotton 
crop.  Since  the  war  the  cotton  crop  luisnc\cr  altuincd  the 
same  magnitude,  and  in  IS73  there  were  nearly  lOU.OOO 
acres  more  in  corn  than  in  cotton.  The  product  of  euttou 
in  isr.'l  is  oflicially  reported  at  (il4.0;;y  bales,  about  19.000 
biiles  more  than  in  IH72.  The  corn  crop  of  1S73  was  about 
2;{. 500. Olio  bushels,  raised  from  about  2,000.000  acres.  Its 
money  value  wjis  about  $20,110,000,  or  somewhat  less  (ban 
that  of  I.S72.  The  wheat  crop  iimouute<l  to  about  .1.I2.'>,000 
bushels,  from  .'{ 10,000  acres,  and  was  estimated  worth 
$.'),400,000.  The  wheal  of  South-western  (teorgia  is  of  re- 
nmrkably  line  rjuulily.  and  averages  (M  pnnnds  to  the  bushel. 
The  acreage  of  outs  in  Is7;i  was  about  4  00. OUO,  yielding  over 
5,000.000  bushels,  valued  at  $1,100,000.  Of  ryeonly  IDO.OOO 
bushels  were  rais<'rl  in  IS73,  frcun  IS.SH"  aeres,  value 
$2S5,000.  Very  little  barley  is  raiseil,  and  not  much  to- 
bacco—only  Olio  acres  in  'lS7;t,  yiehling  about  300.000 
pounds,  valued  at  $52,000.  The  sweet-potato  crop  occu- 
pied ab<)ut  l..,lMill  acres  in  I S73,  yielding  1.050,000  biishels. 
Wf.rth  nearly  SI.OOll.OOO.  There  were  only  about  2500  acres 
<d"  Irish  potatoes,  yielding  perhaps  250. OIM)  bushels.  These 
are  largely  shipped  North,  and,  being  very  early,  bring  a 
high  price,  repnrted  in  1^73  at  $201.0(10.    oVer  20,000  acres 
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are  devoted  to  the  pea-nut  or  ground-nut;  the  greater  part 
of  the  crop  is  sent  North.  There  are  over  100,1100  acres  of 
orchards,  and  the  fruit  crop  is  becoming  very  valuable. 
There  were  nearly  10,000  acres  of  sugar-cane,  and  almost 
5000  of  sorghum  :  the  production  of  sugar  increases  with 
great  rapidity,  and  may  soon  supjily  the  southern  counties. 
There  wore  in  1S73  about  30,000  acres  in  rice:  the  produc- 
tion of  this  staple  in  the  State  in  1S70  was  22,277,380 
pounds,  worth  about  $1,050,000.  The  culture  of  the  vine 
for  wine  is  not.  extensive,  the  .souppernong,  hcrbemont. 
Norton's  Virginia,  and  post-oak  being  the  varieties  most 
cultivated.  The  number  of  acres  of  land  in  farms  in  1870 
was  23,647,941  acres,  not  quite  two-thirds  of  the  area  of  the 
State:  the  value  of  the  farms.  $94,559,468.  In  1873  the 
number  of  acres  of  improved  land  in  farms  had  increased 
to  27,762,445  acres,  and  the  value  to  ?9fl. 125,591  :  of  f.arm- 
ing  implements  and  machinery,  $4,014,701 ;  the  amount  of 
wages  paid  to  farm-hands,  including  board,  .$19,787,086 : 
the  estimated  value  of  farm  products  was  $80,390,228 ;  of 
orchard  products,  $352,926  (evidently  an  under-estimate) : 
of  the  produce  of  market-gardens,  $193,266  :  of  forest  prod- 
ucts, $1,281,623  ;  of  home'manufactures,  $1,113,080;  of  ani- 
mals slaughtered  or  sold  for  slaughter,  $6,854,382.  There 
were  reported  as  produced  that  year  21 ,927  gallons  of  wine  ; 
4,499,572  pounds  of  butter:  4292  pounds  of  cheese:  109,139 
gallons  of  milk  sold  ;  10,518  tous  of  hay  ;  31,233  pounds 
of  beeswax  and  610,877  pounds  of  honey.  The  census  of 
1870  reports  but  846,947  pounds  of  wool  as  produced  in 
Georgia  in  1869-70.  and  410,020  bushels  of  peas  and  beans. 
The  numbers  of  live-stock,  except  horses,  etc.,  do  not  seem 
to  be  increasing  very  rapidly.  In  1870  there  were  81,777 
horses  and  87,426  asses  and  mules  in  the  .^tate:  in  .Tan.. 
1873,  the  Agricultural  Department  estimated  the  number  of 
horses  at  117,300.  and  of  mules  at  92.700  :  in  Dec,  1873, 
the  State  comptroller,  from  incomidetc  returns,  gave  the 
number  of  horses  and  mules  as  13.9, ()72,  but  stated  that  the 
real  number  was  almost  double.  The  census  gave  the  num- 
ber of  cattle,  including  milch  cows,  working  oxen,  and  other 
cattle,  as  697,903  :  the  -Agricultural  Dejiartment  in  .Tan., 
1873,  makes  the  number  658.700,  while  the  imperfect  re- 
turns of  the  comptroller  give  559,340.  The  census  report 
is  probably  not  far  from  the  truth.  Of  sheep,  the  census 
reports  419,465;  the  Agricultural  Department  in  Jan,  1873, 
253,500 — evidently  a  blunder:  Rev.  Mr.  Howard  in  1867 
thought  there  were  not  less  than  500,000,  while  the  imper- 
ifect  returns  of  the  comjitroller  in  Dec,  1873,  give  369,012, 
with  six  important  counties  and  parts  of  others  omitted. 
The  true  estimate  is  probably  not  below  500,000.  In  1870 
the  census  reports  988,566  swine  :  the  Agricultural  Depart- 
ment in  Jan.,  1873,  1,559,400,  and  the  comptroller's  report, 
758,935.  There  are  probably  not  less  than  1,200,000  in  the 
State. 

Manufactttreft. — The  manufactories  are  increasing,  both 
in  numbers  and  extent.  From  1860  to  1870,  Georgia  had 
more  than  doubled  the  number,  and  nearly  doubled  the 
product,  of  her  manufacturing  establishments,  and  since 
1870  manufactures  have  received  a  new  .and  powerful  im- 
petus. In  1870  there  were  3836  manufacturing  establish- 
ments, using  405  steam-engines  of  10.826  aggregate  horse- 
power, and  1729  water-wheels  of  27,417  horse-power,  em- 
ploying 17,871  persons,  of  whom  15,078  were  males  over  16 
years  of  age,  1498  females  above  15,  and  1295  children. 
The  reported  capital  of  these  establishments  was  $1 3,930,1 25; 
the  wages  paid,  $4,844.508 ;  the  raw  material  used, 
$18,583,781 ;  the  manufactured  products  were  valued  at 
$31,196,115.  The  most  important  of  these  were — cotton 
manufactures,  of  goods  and  yarns,  which  employed  in  34 
establishments,  2920  j)ersons,  and  capital  to  the  amount  of 
$3,433,265;  p.aid  $611,868  in  wages  :  used  $2,504,758  worth 
of  raw  material;  and  produced  goods  to  the  amount  of 
$3,648,973;  flouring  and  grist-mill  products  had  1097  es- 
tablishments, employing  17.887  persons,  $3,103,918  capital, 
paid  $337,864  wages,  used  $9,189,578  of  raw  material,  and 
produced  goods  to  the  value  of  $11,202,029.  Iron  manu- 
factures were  produced  in  30  establishments,  em]doying 
492  persons  and  $407,810  of  capital,  paying  $389,896  wages, 
using  raw  material  to  the  value  of  $705,598,  and  producing 
iron  to  the  value  of  $1,346,365.  The  187  carpentering  and 
building  establi-shments  employed  624  hands,  and  produced 
buildings  valued  at  $1,007,62.3':  the  513  blaeksmithing  es- 
tablishments, employing  1080  hands,  produced  articles 
valued  at  $630,445  ;  boots  and  shoes,  in  244  establishments, 
were  produced  to  the  value  of  $493,862;  and  brick,  in  41 
kilns,  to  the  amount  of  $420,109;  carriages  and  wagons 
in  178  factories  were  produced  to  the  v.alue  of  $664,512; 
leather  tanned  and  curried,  in  186  tanneries,  was  produced 
to  the  value  of  $572,306:  lumber  planed  and  sawed,  in 
557  saw  and  planing  mills,  was  produced  to  the  value  of 
$4,615,575;  machinery,  in  42  machine-shops,  to  the  value 
of  $1,624,622;  printing  and  publishing,  in  45  printing- 
offices,  was  done  to  the  value  of  $931,672;  woollen  goods 


were  manufactured  and  dressed  in  46  factories,  employ- 
ing 563  persons,  .$936,585  capital,  and  producing  goods 
valued  at  $471,523  (in  1873  the  number  of  these  establish- 
ments had  increased  to  81);  tobacco  was  manufactured 
in  20  factories  to  the  amount  of  $465,874  ;  ear-building 
and  car-repairing  were  prosecuted  in  180  car-shojjs  to 
the  amount  of  S366.790  ;  clothing,  inj'8  establishments,  to 
the  value  of  $213,072.  The  manufactures  of  cotton,  wool, 
iron,  and  tobacco  have  increased  materially  since  1870.  The 
consumption  of  cotton  in  the  cotton-mills  in  the  State  in 
1870  was  24.820  Kales:  in  1873,  39.122  bales. 

Minin'i. — The  census  of  1870  reported  10  mining  estab- 
lishments, employing  126  hands  and  $145,800  capital,  and 
producing  $49,280.  These,  too,  have  since  beeu  greatly  in- 
creased. The  products  of  the  lisheries  were  very  imper- 
fectly reported,  only  one  fishing-station,  yielding  but  $200, 
being  noticed.  The  shad  fisheries  of  the  Savannah  River 
and  the  Ogeeehee,  which  send  the  first  shad  to  the  Northern 
markets,  are  very  profitable,  as  are  many  of  the  fisheries 
of  Brunswick,  St,  IVIary's,  and  other  points  on  the  coast. 

.RnHronds. — There  were  in  Jan.,  1874,  2388  miles  of  com- 
pleted railroads  in  Georgia.  The  principal  railroads  are 
trunk  roads,  now  or  in  the  near  future  forming  connecting 
links  in  some  one  or  other  of  the  great  systems  of  N.  and  S. 
or  E.  and  W.  lines  of  the  country.  Lines  radiate  from 
Chattanooga,  Tcnn,,  just  at  the  N.  W.  corner  of  the  State, 
connecting  Atlanta,  and  through  other  radiations  Augusta, 
Savannah,  and  Brunswick,  with  Chicago,  Cincinnati,  Louis- 
ville, St.  Louis,  and  Memphis.  Other  lines  stretch  toward 
Selma,  Ala.,  Montgomery,  Mobile,  and  New  Orleans:  and 
others  still  aim  to  connect  with  Pensacola  and  Cedar  Keys, 
Fla.,  and  thns  secure  outlets  on  the  Gulf.  From  Brunswick 
and  from  Savannah  railroads  are  pushing  westward  to 
make  a  connection  with  the  proposed  Pacific  road  on  the 
32d  parallel,  and  furnish  that  future  thoroughfare  with 
eligible  termini  on  the  Atlantic  coast.  Numerous  branches 
are  also  already  built  or  projected  to  connect  enterprising 
villages  with  these  trunk  roads.  The  Georgia,  the  Central 
of  Georgi.a.  the  Atlantic  and  Gulf,  and  the  new  Atlanta 
and  Richmond  have  leased  many  of  the  minor  lines,  and 
are  running  them  as  feeders  to  their  main  roads.  The 
Central  has,  including  its  leased  lines.  660  miles  of  road, 
the  Atlantic  and  tiulf  347,  and  some  of  the  others  nearly  as 
much.  The  cost  of  the  railroads  already  constructed  in  the 
State  exceeds  $43,000,000,  or  one-sixth  of  the  entire  valu- 
ation of  the  State. 

Finnnres. — The  public  debt  of  the  State  Jan.  1, 1874,  was 
$8,342,500.  This  is  entirely  a  bonded  debt,  .all  the  bonds 
falling  due  within  eighteen  years,  and  most  of  them  in  an- 
nual suras  which  can  readily  be  paid  from  the  current 
revenues.  There  is  besides  this  a  contingent  indebtedness 
arising  from  the  endorsement  of  railroad  bonds  amounting 
to  $7,03.3,400,  most  of  which  will  be  met  by  the  railroads 
themselves,  and  for  all  of  which  the  State  holds  securities 
more  or  less  ample.  The  credit  of  the  State  is  good  and 
improving.  The  amount  received  into  the  treasury  from 
all  sources  during  the  year  1873,  including  the  proceeds  of 
the  sale  of  bonds  and  the  balance  on  hand  from  the  pre- 
vious year,  was  $3,172,788.74.  The  disbursements  for  the 
same  period,  including  the  payment  of  $1,335,767.73  of  the 
principal  and  interest  of  the  public  debt,  were  $2,250,232.49, 
leaving  a  balance  in  the  treasury  Jan.  1,  1874,  of  $922,556. 
The  estimated  receipts  for  1874  from  all  sources  (mainly 
from  taxes)  were  $2,722,856,  and  the  disbursements,  after 
paying  $823,460  on  interest  and  principal  of  public  debt, 
$1,563,660.  leaving  a  Ixalance  in  the  treasury  of  $1,159,196, 
a  part  of  which  would  be  applied  to  a  sinking  fund  to  re- 
duce the  State  debt.  The  bonds  issued  in  1873.  $1,200,000, 
were  taken  at  par,  and  mostly  by  citizens  of  the  State. 
The  assessors'  valuation  of  real  and  personal  property  in 
the  State  in  1873  was  $242,687,382.  It  is  probable  that 
the  true  valuation,  which  in  1870  was  $268,169,207,  now 
exceeds  $300,000,000, 

Commerce  unit  Trade. — The  assessed  value  of  merchan- 
dise in  the  stores  and  warehouses  of  the  State  in  1873  was 
$14,781,024,  the  assessed  value  being  probably  from  one- 
third  to  one-half  the  true,  as  is  usual.  The  aggregate  value 
of  wild  and  improved  land  was  $101,805,039,  these  also  be- 
ing assessed  at  much  less  than  their  true  value  :  the  amount 
of  money  and  solvent  debts,  $26,585,350  ;  and  the  assessed 
value  of  city  and  town  property,  $58,891,268.  This  last  is 
probably  on  the  basis  of  40  to  50  per  cent,  of  the  true  value. 
The  capital  reported  as  invested  in  shipping  and  tonnage 
I  in  the  State  in  1873  was  $207,895  ;  in  cotton  manufactories, 
$1,908,095:  in  iron-works,  $766,405;  in  mining,  $22,770. 
All  these  amounts,  being  for  .assessment  purpo.ses,  are  prob- 
ably less  than  half  of  actual  v,alues.  The  official  report  of 
the  imports  and  exports  from  the  three  ports  of  the  State, 
Savannah,  Brunswick,  .and  St.  Mary's,  for  the  year  ending 
I  Dec.  31.  1873,  does  not  fully  represent  the  commerce  of  the 
I  State,  since  a  considerable  portion  of  the  exports  from  the 
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north -eastern  portion  of  the  State  are  made  throu;^h  Charlefl- 
ton,  those  from  the  southern  counties  through  FcrDaDdioa, 
Appahichicola,  and  PcDsaeola,  Fla.,  aud  those  from  the  W, 
and  S.  W.  through  Mobile,  Ahi. ;  yet  the  imports  of  the 
three  ports  were  $8-46, SHiJ,  and  the  exports,  iu  which  cotton 
was  much  the  largest  item,  $.il,199,l.s;). 

/iank-M. — In  Jan.,  1873,  there  had  been  KJ  national  banks 
organized  in  Georgia,  of  which  two  were  closed  or  closing, 
and  11  in  operation.  The  capital  of  these  banks,  paid  in. 
was  $2,6211.000  ;  the  bonds  ou  deposit.  $2.;iofi,400  :  the  circu- 
lation i.^suL'd,  $2, . "540, 060  ;  the  amount  of  actual  circulation, 
$2,129,301.76.  There  were  also  the  Georgia  Railroad  and 
Banking  Co.,  operating  under  the  State  charter  of  the  Geor- 
gia R.  R.,  with  $:iOO,000  capital,  and  located  at  Augusta; 
the  Central  Georgia  Bank,  connected  with  the  Central 
Georgia  R.  R.,  located  at  Macon,  and  having  a  capital  of 
$200,000;  and  the  Savannah  Banking  and  Tru.-^t  Co.,  at 
Savannah,  with  $100,000  capital.  There  are  saving  banks 
at  Augusta  and  Macon,  and  about  40  private  banking- 
houses,  some  of  them  very  large. 

Iniurance. — In  July.  1S73.  there  were  5  fire  insurance 
companies  in  the  State,  all  stock  companies  except  that  at 
Athens,  which  is  mutual.  The  ciipital  of  the  slock  com- 
panies was  $826,00tt,  and  the  assets  of  all  in  July,  1873, 
wore  Sl,4S3.276.  There  were  at  the  same  date  two  life 
insurance  companies,  one  having  a  capital  of  $1.')0,000,  as- 
sets, $642.302 ;  and  the  other  a  capital  of  $120,000,  assets 
not  reported. 

Popiiftttt'on. — The  following  table  exhibits  the  population 
of  the  State  at  each  census,  with  its  classification,  until  that 
of  1.S70,  when  slavery  had  ceased  : 
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40  Indians,  1  Chinese. 

The  density  of  the  population  in  1S60  was  16.62  to  the 
square  mile*;  in  ISfiO.  18.23;  in  1870,  20.42.  The  popula- 
tion of  Georgia  is  almost  wholly  of  native  birth;  of  its 
1,184,109  inhabitants  in  1S70,  1.172.982  were  boin  in  the 
U.S.,  and  only  11,127  in  foreign  countries;  of  the  native 
population,  672.126  were  males  and  60<I,H66  fcni-ilcs;  of  the 
foreign-born,  6S20  were  males  and  4298  females;  of  the 
638,926  whites,  311.171  were  males  and  327.766  females;  of 
the  628,173  native  whites.  301,662  wore  males  and  323.611 
females;  of  the  10,763  fort-ign-born  whites,  6609  were  males 
and  4144  females,  .Among  the  646,142  coloreii  (267,766 
mnle.-j  and  277,377  females),  there  were  but  372  (219  males, 
163  females)  of  foreign  birth.  Of  these  people  of  color, 
501, HM  were  blacks,  and  only  43,328  mulattoes  ;  of  the  40 
Indians,  18  were  males  and  22  females.  Of  the  population 
in  1870,  407,616  (namely.  206,026  males  and  201,490  fe- 
males) were  of  school  age,  or  between  6  and  18  years; 
202,573  males  (of  whom  108,711  were  whites  and  93.862 
colored)  were  of  the  military  age.  from  18  to  46;  and 
237,640  males  (of  whom  129,666  were  whites  and  107,902 
colored)  were  of  the  voting  age,  21  years  pld  and  up- 
ward; of  these  234,919  were  male  citizens. 

Ednrrttioii. — According  to  the  report  of  Hon.  G.  J.  Orr. 
State  school  commissioner  of  (Jeorgia,  prescntcil  to  tho 
legislature  in  Jan.,  1874,  there  were  at  tliat  date  349,161^ 
children  of  school  ago  (between  6  and  18  yciirs)  in  tho 
State.  Of  these,  198,516  were  white  and  160. 19S  colored. 
By  net  of  the  legislature  the  benefit  of  tho  st^hool  moneys 
WHS  also  to  \\,e  exten<Ied  to  all  Confederate  soldiers  under 
30  years  of  age  who  chose  to  avail  themselves  of  this  op- 
portunity of  acfpiiring  an  elementary  education.  Of  these, 
there  were  8701.  According  to  tho  same  report,  there  were 
in  the  State  1379  schools  for  white  children  ami  366  for 
colored  children,  which  were  mistainetl  wliolly  or  in  part 
by  the  school  money.*".  In  the  white  sehools  there  were 
68,199  eliildren  (32,602  boy.«t  nnd  26.997  girls);  in  the 
colored  schools  there  were  17.668  children  C^916  lioys  an<l 
S7I3  girls);  in  all,  white  nnd  cohired.  76.167  scholars,  or 
al)Out  one-fifth  of  the  sehool  po|iubirion.  These  were,  how- 
ever, di\idtd  somewhat  uneqiiully,  two -sevenths  of  tho 
white  chiblren  and  i)Ut  little  more  thnn  one-ninth  of  tlie 
eolorctl  lieiiig  in  s'-lmol.  The  nxcrngr  atteu'Iiinc  was  but 
32.22  (  in  nil.  The  monthly  cost  of  tuition  was  $1.('.6.  The 
schools  of  tho  eities  of  Savannah,  .Atlanta,  Maeon,  and 
Brunswick,  nnd  of  the  counties  in  which  they  are  fiituated, 
nrc  organized  tinder  special  laws.  In  these  schords  thfro 
are  nliont  6000  rliildren  in  attendance,  tliout^h  rhe  number 
enrolled  is  somewhat  more  thnn  7000.     Tn  iidditioii  In  these 


publio  schools  there  are  576  private  elementary  schools 
which  have  reported  to  the  State  commissioner,  partially 
sustained  by  the  Peubody  and  other  charitable  funds,  hav- 
ing 713  teachers  and  in.-^tructing  23,597  children,  of  whom 
22.363  were  white  and  1234  colored.  There  are  thus  about 
107. UOO  children,  while  and  colored,  who  attend  the  schools, 
public  and  private,  some  portion  of  the  year,  out  of  368.000 
of  school  age,  though  not  more  than  64,000  attend  regular- 
ly. According  to  the  census  of  1870,  418,553  persons  over 
ten  years  of  ago  in  the  Statu  could  not  read,  aud  468,693 
over  ten  years  of  age  could  not  write.  There  are  aI>o  101 
high  schools  which  have  reported  to  the  commissioner  (tho 
whole  number  of  these  schools  is  supposed  to  be  about  140). 
Tho  101  reporting  had  107  teachers  and  5450  scholars  (3228 
males  and  2222  females).  They  are  mostly  schools  of  really 
high  gra^^ie.  and  some  of  them  of  estuljlished  reputation. 
There  are  also  IS  or  20  (so-called)  female  colleges,  which 
are  really  only  academies  or  seminaries  of  high  grade,  very 
few,  if  any  of  them,  we  belie^'c,  possessing  the  power  of 
conferring  degrees;  these  have  91  teachers  or  professors, 
1470  students,  and  an  average  tuition  fee  of  about  $60  per 
annum.  In  the  true  sense  of  the  term  there  are  not  more 
than  one  or  perhaps  two  universities  in  the  State.  Tho 
University  of  Georgia,  at  Athena,  which  is  now  also  the 
Agriculturnl  nnd  Scientific  College,  and  has  the  North 
Georgia  Agricultural  College  at  Diihlonega  as  one  of  its 
branches,  and  a  law  department  also,  is  an  institution 
which  under  its  present  management  may  become  a  true 
university.  Mercer  University,  at  Macon,  has  a  theolog- 
ical department.  Oglethorpe  University,  at  Atlanta,  is 
simply  a  college.  Atlanta  University,  for  colored  students 
preparing  to  become  preachers,  is  rather  a  missionary  the- 
ological school  than  either  a  college  or  university.  Tho 
other  colleges — Bowdon  College,  at  Bowdon,  Uamdl  co., 
Emory  College,  at  Oxford,  Newton  co.,  the  Masonic  Col- 
lege, at  Covington,  Marshall  College,  at  Griftin^ — have  a 
fair  measure  of  support.  These  universities  and  colleges 
have  about  46  professors  and  1146  students.  The  State 
University  is  scantily  endowed,  ancl  the  others  need  further 
endowment.  In  the  matter  of  special  education  there  is 
an  academy  for  the  blind  at  Macon,  with  36  pupils  and  8 
instructors  and  eniplovfs.  which  receives  ab(uit  $10,000 
imnualiy  from  the  State:  an  institution  for  the  deaf  and 
dumb  at  Cave  Spring,  with  6  instructors  and  61  pupils, 
which  receives  $16,000  per  annum  from  the  State;  but  no 
normal  school,  no  reformatory  for  either  boys  or  girls,  no 
asylum  for  idiots  or  inebriates,  and  but  one  hospital  for  the 
insane,  that  at  Midway.  The  State-prison  labor  is  farmed 
out,  and  the  prison  is  certainly  not  abreast  of  the  age  in 
the  character  of  its  discipline.  It  had  Jan.  1,  1874,  064 
convicts,  of  whom  93  were  white  and  671  colored;  there 
were  I  white  and  19  colored  females  in  the  number. 

XrwHpnjHis  ami  /*erit>fliciifn. — In  18711,  Georgia  had  110 
newspapers  nnrl  periodicals  of  all  kinds,  with  an  aggregate 
circulation  of  160,987,  and  an  annual  issue  of  16,639,724 
copies.  In  1S72  the  number  had  increased  to  125.  though 
the  aggregate  circulation  was  not  greatly  enlarged.  There 
were  16  dailies,  6  tri-weekli<'S,  7  senii-weeklies.  86  week- 
lies, 2  semi-monthlies.  9  monthlies.  1  bi-monthly;  of  these. 
6  wore  agricultural  and  horticultural;  8  literary  and  mis- 
cellaneous; 96  were  political,  embracing  two-thirds  of  the 
entire  circulation;  4  were  religious j  3  technical  and  pro- 
fessional. 

(Vnn-rhrH. — There  were  in  Georgia  in  1870,  2873  churches 
of  all  denominations,  2698  church  edifices,  with  801,148 
sittings,  and  church  property  valued  at  $3,601,955.  Of 
these,  the  regular  Baptists  had  \'M\\  churches,  1308  church 
edifices,  388,266  sittings,  and  $1,123,960  of  church  prop- 
erty. (At  the  close  of  1873.  according  to  the  /iiijifint  Yrnr- 
/I'ink,  there  were  2112  churches.  1217  ordained  ministers, 
7016  baptisms,  and  119.6:16  ci)mmunieants.  There  were 
also  600  Sunday  schools  and  28.126  teachers  and  scliolars.) 
Of  the  minor  IJaptist  denominations  there  were  in  1870,  5 
churches,  4  church  edifices,  900  sittings,  and  $1700  church 
property.  Of  the  Christian  Connection  there  were  in  1870, 
34  churches.  :{3  church  edifices,  10.286  sittings,  $60,060 
chureh  property.  In  the  census  of  I87(»  (here  arc  reported 
(erroneously)  10  Congregntionalist  churches.  10  church 
edifices,  281)0  sittings,  $16,560  of  church  property.  (Tho 
dnnfrffftitinn'tf  Qnortfflff  in  1873  reports  only  4  churches. 
2   constituted   Ihnt    year",  6  mini-*ters.  and  420  members.) 

I  The  census  reported  in  1870,  36  Protestant  Kpiscopal 
churches,   27    chureh    edifices.  8976   sittings,  $246,850    of 

I  chureh  jiroperty.     (The  PtwOttout   E/iiir„f,iit  Aftmtiinr  for 

I  1871  reports  1  hi>hop,  28  churches,  3:t  parishes  and  mis- 
sions.   37   clergymen.   3522  communicants,   379  conllrma- 

!  tions,  3103  Sunday  school  tonchers  nn'l  scholars.  $86,761 
ennlributir>ns  for  chureh  support  and  benevolent  institu- 
tions.) The  censu-*  reports  ((  Jcwi-h  congregations.  5  syn- 
agogues, 1  HO)  sittings.  $62,700  of  cliureh  prn|icrly.  In 
1^70  there  were  11    I.iilhcruu  idiurches,   10  church   edifiees. 
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3000  sittings,  $57,100  of  church  property.  (The  Lutheran 
Almanac  for  1«74  reports  that  in  lS7:i  there  were  in  the 
sjnod  of  Georgia  9  ministers,  14  churches,  U80  communi- 
cants.) In  1870  tliere  were  of  Methodists  of  all  descrip- 
tions 124S  organizations,  1158  church  edifices,  :!27,343  sit- 
tings, $1,073,030  of  church  property.  (There  are  so  many 
kin"l3  of  Methodists  in  Georgia  that  it  is  impossible  to  ob- 
tain the  statistics  of  all  for  1873  or  1874,  but  there  has  un- 
doubtedly been  a  considerable  increase  over  the  census  fig- 
ures )  There  is  one  New  Jerusalem  (Swcdenborgian)  church 
in  the  State.  There  were  in  1870,  121  regular  Presbyterian 
(i'.  e.  Presbyterian  Church  South)  churches  in  Georgia,  114 
church  edifices,  45,275  sittings.  $545,450  church  property. 
(In  1872  this  church  reported  but  75  ordained  ministers 
in  Georgia.)  The  other  Presbyterian  bodies  had  in  1870, 
13  churches,  9  church  edifices,  4300  sittings,  and  S8075  of 
church  property.  The  Associate  Reformed  Synod  of  the 
South  had  in  1872,  1  presbytery,  with  3  churches  and  3 
ministers  in  the  State  ;  and  Cumberland  Presbyterians  had 
4  ministers  and  8  churches  in  the  State  in  1872.  The 
Roman  Catholic  Church  had  in  1870,  14  congregations,  11 
church  edifices,  5500  sittings,  $294,550  of  church  property. 
(In  1875  the  Catholic  Direclori/  reports  14  churches  and  7 
others  building,  30  chapels,  and  out-stations,  19  priests,  1 
monastery,  5  convents,  4  academies,  6  free  schools,  1  col- 
lege.) The  Roman  Catholic  population  does  not  exceed 
2.5°000.  Of  Universalists  there  were  in  1870.  5  congrega- 
tions, 3  church  edifices,  900  sittings,  and  .$900  of  church 
property.  (In  1873  their  ofticial  Rajhler  and  Almanac  re- 
ported 16  parishes  and  12  congregations,  with  271  members.) 
There  were  also  in  1870,  6  union  congregations,  with  6  church 
edifices,  1100  sittings,  and  $20,700  of  church  property. 

Cuiulitntion.  Cmirls,  Hcprcsentalivca  in  t'onr/reiiK,  etc. — 
The  present  constitution  of  the  State  was  adopted  in  con- 
vention in  Mar.,  1868,  and  ratified  by  the  people  in  April 
of  the  same  year.  It  declares  all  citizens  of  the  U.  S.  resid- 
ing in  the  State  to  be  citizens  thereof,  and  that  no  laws 
shall  bo  made  or  enforced  which  shall  abridge  the  privi- 
leges or  immunities  of  citizens  of  the  U.  S.  or  of  the  State, 
or  deny  to  any  person  within  its  jurisdiction  the  equal 
protection  of  its  laws.  The  governor  is  chosen  by  the 
people  for  four  years  ;  and  for  the  same  period  are  elected 
by  the  general  assembly  the  following  officers  :  the  secre- 
tary of  state,  comptroller-general,  treasurer,  and  surveyor- 
general.  The  senate  consists  of  44  members,  one-half  elect- 
ed biennially  for  four  years,  and  the  house  of  representa- 
tives of  168  members,  elected  biennially  for  two  years.  The 
judiciary  of  the  State  comprises  a  supreme  court,  a  superior 
court  for  each  judicial  district,  courts  in  ordinary,  and  jus- 
tices of  the  peace.  The  supreme  court  has  appellate  juris- 
diction only.  The  superior  courts  have  exclusive  jurisdic- 
tion in  cases  of  divorce,  in  criminal  cases,  where  the  penalty 
is  death  or  confinement  in  the  penitentiary,  in  cases  re- 
specting titles  to  land,  and  in  equity  cases.  It  has  also 
power  to  correct  errors  in  inferior  judgments,  ami  to  issue 
writs  that  may  be  necessary  for  carrying  into  effect  their 
powers.  The  judges  of  the  supreme  and  superior  courts, 
the  attorney-general,  solicitor-general,  and  the  district 
judges  and  attorneys  are  appointed  by  the  governor  and 
confirmed  by  the  senate.  Under  the  apportionment  of 
1872,  Georgia  has  9  representatives  in  Congress  (a  gain  of 
2  on  her  previous  representation). 

CounticM. — Georgia  had  in  Jan.,  1874. 136  counties,  which 
had  the  following  population  in  1870:  Appling,  5086; 
Baker,  6843:  Baldwin.  10,618 :  Banks,  4973:  Bartow  (for- 
merly Cass),  16.566;  Berrien,  4518;  Bibb,  2l,25.i :  Brooks, 
8342;  Brvan.  5252;  Bullock,  5610 :  Burke,  17,679;  Butts, 
6941;  Calhoun,  5503;  Camden,  4615;  Campbell,  9176; 
Carroll,  11,782;  Catoosa,  4409;  Charlton,  1897;  Chat- 
ham,41,279;  Chattahoochee,  6059;  Chattooga,  6902  ;  Chero- 
kee, 10,399;  Clarke,  12.941;  Clav.  5493:  Clayton,  5477; 
Clinch.  3945;  Cobb,13,814;  Coffee,3192:  Columbia,  13.529; 
Colquitt,  1654;  Coweta,  15,875;  Crawford,  7557;  Dade, 
3033;  Dawson,  4369;  Decatur.  15,183;  DeKalb,  10,014; 
Dodge®;  Doolv.  9790;  Dougherty,  11,517;  Douglass  »:  Early, 
6998";  Echols,'l978;  Effingham,'4214;  Elbert,  9249;  Eman- 
uel, 6134;  Fannin,  5429;  Favette,  8221;  Flovd.  17,230; 
Forsyth,  7983;  Franklin,  7893;  Fulton,  33,446;  Gilmer, 
6644:  Glascock,  2736;  Glvnn,  5376  ;  Gordon,  9268:  Greene, 
12,454:  Gwinnett,  12,431;  Habersham,  6322 :  Hall,  9607 ; 
Hancock,  11,317;  Haralson,  4004;  Harris,  13,284:  Hart, 
6783:  Heard,  7866:  Henry,  10.102;  Houston,  20,406;  Ir- 
win, 1837:  Jackson,  11,181;  Jasper,  10,439;  Jefferson, 
12,190;  Johnson.  2964:  Jones,  9436;  Laurens,  7834;  Lee. 
9567;  Liberty,  7688;  Lincoln,  5413;  Lowndes,  8321; 
Lumpkin,  5161 ;  Macon.  11,458  :  Madison,  5227  :  Marion, 
8000;  McDuffic*;  Mcintosh,  4491;  Meriwether,  13.756; 
Miller,3091;  Milton, 4284;  Mitchell,  6633 ;  Monroe,  17,213; 

*  Those  havinc  no  population  specified  are  new  counties  or- 
ganized since  1870. 


Montgomery,  3586;  Morgan,  10,696;  Murray,  6500;  Mus-  , 
cogee,  16,663:  Newton,  14,615;  Oglethorpe,  11,782;  Pauld- 
ing, 7639:  Pickens,  5317:  Pierce,  2778;  Pike,  10,905; 
Polk,  7822;  Pul:iski,  11,940;  Putnam,  10,461;  Quitman, 
4150;  Rabun,  3256;  Randolph,  10.561;  Richmond.  25,724; 
Rockdale*;  Schley,  5129:  Soriven.  9175;  Spalding, 
10,205:  Stewart,  14,204;  Sumter,  16.559 ;  Talbot,  11.913; 
Taliaferro,  4796;  Tatnall,  4860;  Taylor,  7143;  Telfair, 
3245;  Terrell,  9053:  Thomas,  14,523;  towns,  2780 ;  Troup, 
17.632;  Twiggs,  8545;  Union,  5267;  Upson,  9430  ;  W.alker, 
9925;  Walton,  11,038;  Ware,  2286;  Warren,  10,545;  Wash- 
ington, 15,842 ;  Wavne,  2177  ;  Webster,  4677  ;  White.  4606 ; 
Whitfield,  10.117;  Wilcox,  2439;  Wilkes,  11,796;  Wilkin- 
son. 9383;  Worth,  3778. 

Principal  Ciii''»  and  Toicns. — There  are  six  cities  in  the 
State:  Atlanta,  the  capital,  pop.  in  1870.21.789,  and  rapidly 
growing  ;  Augusta,  county-seat  of  Richmond  co.,  on  the 
Savannah  River,  pop.  in  1870,  15,389;  Macon,  county-scat 
of  Bibb  CO.,  pop.  in  1870,  10,810;  Columbus,  county-scat 
of  Muscogco  CO..  on  the  Chattahoochee,  pop.  in  1870,  7401  ; 
Athens,  in  Clarko  co.,  on  the  Oconee,  pop.  in  1870,  4251 ; 
and  Savannah  on  the  Savannah  River,  county-seat  of  Chat- 
ham CO.,  pop,  in  IS70,  28,235.  Aside  from  these  cities,  the 
only  towns  having  a  population  between  3000  and  5000  in 
1870  were  Grifiin  and  Amerieus;  between  2000  and  3000,  Mil- 
ledgeville,  Cartersville,  Cuthbert,  Albany,  and  La  Grange. 

Hiilnry. — Though  one  of  the  thirteen  colonies  which 
united  in  the  Declaration  of  Independence  in  1776,  Georgia 
was  settled  much  later  than  any  of  the  rest.  Before  the 
year  1733  it  was  a  wilderness,  a  doubtful  border-land, 
claimed  both  by  Great  Britain  and  by  Spain.  By  a  patent 
dated  June  9,  1732.  George  II.,  king  of  Great  Britain, 
from  whom  the  colony  was  subsequently  named,  granted 
the  terrilorv  to  a  company  designated  as  the  •'  Trustees 
for  settling  the  Colony  of  Georgia."  Among  the  parties  in- 
terested in  obtaining  this  grant,  were  Gen.  James  E.  Ogle- 
thorpe (who  was  subsequently  the  leader  and  governor  of 
the  colony),  Whitefield,  and  the  Wesleys,  the  founders  of 
Methodism  and  the  eloquent  and  noted  preachers  of  that 
period.  The  objects  of  this  colonization  were  twofold — to 
provide  a  refuge  for  the  needy  and  destitute,  especially  for 
poor  debtors,  orphans  and  friendless  children  and  youth, 
and  to  establish  a  barrier  against  Spanish  and  Indian  en- 
croachments and  aggressions  upon  the  British  posses- 
sions in  North  and  South  Carolina.  The  charter  and  grant 
being  duly  executed.  Gen.  Oglethorpe  sailed  from  Graves- 
end  late  in  the  autumn  of  1732  with  a  colony  of  120  per- 
sons, and  landed  at  Charleston  in  Jan.,  1733,  and  at  once 
proceeded  to  the  new  territory,  and  shortly,  after  some 
explorations,  founded  the  city  of  Savannah.  The  colony 
was  at  first  a  military  one,  the  colonists  holding  the  lands 
parcelled  out  to  them  on  the  condition  of  military  service. 
This  condition  involved  so  many  hardships  that  many  of 
the  emigrants  deserted  the  new  colony  and  settled  in  North 
Carolina,  where  the  land  was  held  in  fee-simple.  The 
trustees  then  changed  their  policy,  offering  50  acres  to  each 
settler,  and  as  a  consequence  a  considerable  numl)er  of 
immigrants,  mostly  Scotch  and  Germans,  flocked  to  the 
colony.  Mr.  Whitefield  was  very  active  in  establishing 
his  home  for  orphans  at  Bethesda,  near  Savannah,  and 
crossed  the  Atlantic  many  times  for  this  purpose,  bringing 
with  him  a  considerable  number  of  settlers  at  each  voyage. 
In  1739  war  was  declared  between  Great  Britain  and  Spain, 
and  Gen.  Oglethorpe  was  appointed  to  command  the  colo- 
nial troops  of  Georgia  and  South  Carolina,  and  marched 
with  1000  troops  and  Indian  allies  into  Florida,  but  this 
expedition  proved  a  failure.  In  1742  the  Spaniards  re- 
turned the  compliment  of  Oglethorpe's  visit  with  an  ex- 
pedition of  36  ships  and  3000  men.  The  fleet  appeared  in 
the  Altamaha  River,  took  Fort  Frederica,  on  St.  Simon's 
Island,  when,  by  a  stratagem  conceived  by  Oglethorpe, 
they  became  alarmed,  retired  to  their  ships,  and  sailed  for 
Florida.  Peace  was  subsequently  restored.  The  people  of 
Georgia  became  discontented  on  account  of  the  prohibition 
of  negro  slavery,  which  was  tolerated  in  other  sections.  In 
1752  the  trustees  surrendered  their  charter  to  the  Crown, 
and  the  colony  became  a  part  of  the  royal  government, 
enjoying  the  same  privileges  as  to  land,  trade,  and  negro 
slavery  as  the  other  colonies.  The  general  assembly  was 
established  in  1755.  and  in  1763  all  the  land  between  the 
.\ltahama  and  St.  Mary's  rivers  was  added  to  the  province. 
From  this  date  the  progress  of  the  colony  was  rapid.  The 
fertile  lowlands  were  brought  into  cultivation  as  the  im- 
migration increased,  and  in  the  ten  years  from  1753  to 
1763  the  exports  had  risen  from  £3059  =  $15,300.  to  £14.469 
=  $72,350.  In  1773  they  amounted  to  £85,391  =-.  $126,955. 
The  imports  of  1773  were  £62.932  =  $314,660.  In  1775 
the  population  had  increased  to  75,000,  the  exports  were 
£103,477  =$517,385,  and  the  imports  £113,777  =  $568,885. 
Of  all  the  colonies.  Georgia  was  in  the  most  prosperous 
condition,  and  had  the  fewest  inducements  to  take  part 
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with  tho  other  colonics  in  theKovolution.  But  thooolonists 
felt  that  the  cause  was  one,  and  they  lost  no  tiino  in  inani- 
feating  their  sympathy  \sith  the  other  colonies,  and  in  pre- 
paring to  take  au  active  part  in  the  coming  struggle.  In 
Mar.,  1755,  they  appointed  a  delegate  to  Congress,  and  in 
July  of  the  same  year  a  couvcntion  of  the  colonists  met 
and  gave  their  sanction  to  the  measures  adopted  by  Con- 
gress. During  the  war  which  full(»wcd  Georgia  Buffered 
severely.  The  Stale  was  overrun  by  British  troops,  and  the 
principal  citizens  were  compelled  to  tly  for  their  lives.  In 
ITCiS,  Savannah  was  captured,  and  in  1779,  Augusta  and 
Sudbury.  The  Americans,  aided  by  tho  French,  attempted 
to  retake  Savannah  in  1779.  but  without  success.  Georgia 
formed  her  first  constitution  in  1777,  her  second  in  1785, 
and  her  third  in  179?^,  which,  with  some  amendments,  con- 
tinued in  force  till  ISGI.  The  constitution  of  the  U.  S.  was 
ratified  by  the  State  Jan.  2,  1788.  For  some  years  after 
the  close  of  the  Revolutionary  war  tho  Creeks  and  Chero- 
kces  made  frequent  forays  into  the  frontier  settlements  of 
Georgia,  but  in  1790  and  1791  treaties  of  peace  were  con- 
cluded with  the  chiefs  of  these  nations,  and  tho  western 
boundaries  of  th<'  State  were  established.  In  1802,  by  tho 
treaty  of  Fort  Wilkinson,  tho  Creeks  ceded  to  the  V.  S.  a 
largo  tract  of  land,  which  now  comprises  the  rich  and  fer- 
tile counties  of  S.  W.  Georgia.  These  lands  were  subse- 
quently assigned  to  Georgia,  and  the  State  in  1802  ceded 
to  tho  r.  S.  all  its  claims  to  the  lands  W.  of  its  present 
boundaric-'*,  now  forming  the  greater  part  of  the  States  of 
Alabama  an*!  Mississippi.  From  IS.'JO  to  lH.t8  there  were 
constant  collisions  between  the  State  government  and  the 
Cherokees.  who  occupied  a  large  and  valuable  tract  in  N.  W. 
Georgia.  The  citizens  of  the  State  were  determined  to  drive 
out  this  intelligent  and  formidable  tribe,  and  at  one  time 
there  seemed  a  probability  that  the  national  and  State 
governments  would  be  arrayed  in  hostility  against  each 
other.  In  18;i8  the  removal  of  the  Indians  to  the  Indian 
Territory  W.  of  Arkansas  put  an  end  to  the  strife,  and  tho 
people  of  Georgia  speedily  entered  into  possession  of  their 
valuable  lauds.  Growing  rapidly  in  wealth  and  political 
influence,  Georgia  became  within  the  next  twenty  years 
the  leading  State  of  the  Southern  tier.  Iler  influence  was 
naturally  thrown  in  favor  of  slavery;  and  when  South 
Carolina  determined  (Dee.  20,  1850)  to  secede.  (Jeorgia  fol- 
lowed with  an  ordinance  of  secession  Jan.  19,  ISIil.  although 
a  minority,  strong  in  talent  and  influence,  opposed  it.  Onco 
enlisted  in  the  Southern  Confederacy,  the  State  was  very 
active  in  furnishing  material  aid  to  tho  war.  At  first,  her 
citizens  had  but  little  personal  experience  of  suffering  from 
its  ravages,  though  many  of  her  sons  had  fallen  in  the  field 
or  had  been  takeu  prisoners;  but  in  the  autumn  of  ISC.'i, 
beginning  with  the  battle  of  Chickamauga  Creek  and  tho 
conflicts  which  followed,  partly  in  East  Tennessee  and 
partly  in  Georgia,  she  first  tasted  its  horrors  on  her  own 
soil.     Cavalry  raids  of  considerable  extent  visited  several 


of  her  cities  and  larger  towns  ;  but  it  was  not  until  May, 
1864,  when  Gen.  Sherman  set  his  face  towards  Atlanta, 
that  there  were  any  great  number  of  severe  conflicts  on  htr 
soil.  The  canipaign,  of  four  months'  duration,  which  cul- 
minated in  the  capture  and  occupation  of  Atlanta,  was  one 
of  great  losses,  both  of  lite  ancl  property  ;  much  of  hor 
territory  was  traversed  more  than  once  by  the  contending 
armies;  this  was  followed  in  the  autumn  and  winter  of 
18(51-05  by  Sherman's  "  march  to  the  sea."  his  army  spread- 
ing OVLT  a  breadth  of  50  miles,  and  finishing  by  llie  cajt- 
turo  and  occupation  of  Savannah.  Humbled  and  hi  Ip- 
less  in  the  hands  of  the  conquerors,  the  citizens  of  the 
State  were  not  slow  to  accept  the  situation  under  the 
proclamation  of  Pres.  Johnson.  On  Oct.  25,  1865,  a  con- 
vention elected  by  the  people  assembled,  ami  on  the  .'Illfh 
of  that  month  they  repealed  the  act  of  secession,  repudiated 
the  Confederate  debt,  and  adopted  a  new  constitution,  in 
which  slavery  was  for  ever  prohibited  In  the  State.  Tho 
legislature  which  soon  after  met  under  this  new  constitution 
also  ratified  the  Thirteenth  Amondnieiit  to  tho  Constitution 
of  the  U.  S.  This  new  conslitution  of  (he  State  so  made, 
with  the  entire  State  government  so  put  in  operation,  was 
set  aside  by  the  Reconstruction  act  of  Congress  in  Feb., 
1867.  All  the  State  ofiicers,  executive,  legislative,  and 
judical,  were  deposed.  Another  provisional  governor 
(Gen.  Ruger.  II.  S.  A.)  was  assigned  to  Georgia,  and  tho 
State  was  included  with  Alabama  and  Florida  in  tho 
third  military  district  then  created.  A  new  election  was 
ordered  for  another  constitutional  convention.  At  this 
election  all  persons  were  disfranchised  who  had  ever 
held  civil  oflice  of  honor  or  profit  in  the  State.  Sev- 
eral thousand  white  men  were  thus  excluded  from  tho 
polls,  while  all  colored  male  residents  of  twenty-one  years 
of  age  and  upward  were  permitted  to  vote.  The  second 
convention  so  ordered  met  in  the  winter  of  1867-68,  and 
formed  the  constitution  under  which  the  State  is  now  or- 
ganized. A  legislature  elected  under  it  met  early  in  Jul}*, 
|86S,  and  ratified  tlie  Fourteenth  Ariiendmont  to  the  Con- 
stitution of  the  U.  S.,  and  the  Slate  thus  passed  out  of 
military  rule  to  self-government,  and  was  admitted  again 
to  the  Union.  A  Senator  and  several  members  of  the 
House  were  permitted  to  take  their  scats  in  Congress,  but 
on  the  failure  of  the  legislature  to  ratify  the  Fifteenth 
Amendment  the  State  was  again  put  under  military  rule 
until  this  additional  exaction  was  complied  with.  Since 
that  period  Georgia  has  been  peaceful,  and  has  occupied 
itself  with  the  restoration  of  its  material  resources  and  i,ts 
financial  position,  in  which  it  has  been  in  a  marked  degree 
successful.  For  a  time  there  was  a  very  general  complaint 
of  the  nniladministration  of  some  of  the  State  officers,  but 
a  peaceful  political  revolution  fjcems  to  have  resulted  in  an 
honest  and  well-administered  government. 

The   (tovvrnorH  of  the   State  since  the  adoption  of  tho 
U.  S.  Constitution  have  been  : 


Qoveroon. 

Term  of 
TCrvico. 

Oovernora. 

Term  of 
urvlco. 

GoTcrnori. 

Torm  of 
sorvlcc. 

1843-17 
1817-51 
18.-.  1-53 
lS5;i-57 
18,17-65 
1865-65 
186.5-07 
1867-68 
1868-72 
1872-70 

1789-90 
1790-93 
1793-90 
179r.-98 
1798-1801 
1801-1801 
1801-02 
1802-0(> 
1806-09 
1809-13 
1813-15 

David  B.  Mitchell 

1815-17 
1817-19 
^819-19 
1819-23 
1823-27 
1827-29 
1829-81 
1831-35 
1835-37 
1837-89 
1839-13 

OeorRO  W.  Crawford 

William  Kalmii 

Muttlicw  Talbot  (actiug) 

Howell  Cohb 

Pavld  ICmanuel  (acting) 

John  Forsyth 

James  Johnson  (provisional) 

Tolin  Mil[('di'<' 

(ien.T.  II.Knijer(provisional) 
U;ifus  11.  liulloek 

William  SL-lilcy 

D'lvid  H   Mitchell 

Ehi'titrnl  and  Popnlnr  Votf9  for  President  anrf  Virr- Pres- 
ident.— The  vote  fi)r  President  and  Vice-President  in  Geor- 
gia was  cast  by  tho  legislature,  who  chose  the  Electoral 
College,  until  1828,     Since  that  time  the  presidential  elec- 


tors have  been  chosen  by  the  people,  so  that  there  has 
been  both  an  electoral  and  popular  vote  since  that  time, 
except  in  1804,  when  the  State  was  regarded  as  out  of  tho 
Union, 


•*  1^  ( 

^.t 

WNH 

P 

V, 

I7fl'l 

I' 

ITIM 

c. 

V 

.«u 

1' 

IhOt 

I- 

V 

1N>H 

1'. 

V 

1H17 

p 

V 

1H18 

r 

V 

ISiO 

p 

V, 

isn 

p, 

V, 

IH2H 

p 

v, 

V. 

.  Oforno  Wuahlnntnii 

",  fniir  ciiniU<lut«^ 

.  0«orge  Wft^hfngtoa 

ninion.  N.  Y 

.  Thonin*  Jfff(.T«on 

,  (Ifforgo  Clinton,  .V.  Y... 

TlKiniin  JflTiTwn 

,  A«rnn  Burr.  X.  Y 

Th»raiut  Ji'fffMoo..., 

.  tirnTKo  fllnioD,  N.  Y... 

.TAni<<«  Madlvnn 

P.  (it-orico  ('iinton,  N.  Y... 

.Iniii<>«  .Maill«on 

P.  Rlhrl'lRi!  nerrr.  Mmw... 

Jumfi  Mnnrtx* 

■  IV  I),  n.  Tompkln*.  X.  Y. 

.Tnmcn  Moiirmr 

P.  IV  I).  Tmnt.kin*.  N.  Y.. 
,  WDIUm  II.  rrn«rr>r<1.  Ga. 
.P.  M.  Vnn  Biircn.  S.  Y... 

,  Amlrow  Jnnh«f>ii 

,-P.  ./nhn  V.  rnllioun,  **.  C. 
.■P.  WIlllKm  Smith,  8.  C, 


1.8    ''"'''X'?reKit"''''''*|.»    P-P^l-^rVot*. 


18-28   P. 
1832  P. 


1S40  P. 


'P. 
ISWiP 


P, 

IftiB  P. 


Amlrow  .IiickMin 

Anfln*iv  .liu;l(«on 

-P.  Miirtin  Van  Huivi 

lIuRli  I..  \VU\W.  Trni 
■P.  Jntiii  Tyler.  Vft I    11 

MnrtiD  Villi  ItiimTi I .... 

Ihnw  nth'T  canrJIdnli!* I .... 

Wm.  II.   HarrtHon,  O.... 
■  P.  .I.-hn  Tyler.  Va 

Mnrlln  Vnn  lliircn 

.lamf*  K.  Polk 

P.  Ceo    M.  Dallua,  Pa... 

Henry  TlnT.  Ky. 


Znrhitpy  T'nrlt.r.  I.a  . 
P.  Mllltinl  nnm< 


llmon-,  N.  Y.. 

,  l,.«rl«  (a..,  Mlfh 

.  MiiTtIn  Vnn   Hurvn,  N.  Y.. 

Frnnklln  PloroK.  N.  It 

P    Wininm  It    Klnt.  Ala... 

Wlnfl.-M  .tcH,  N.  V 

.  .Iitmna  iitidinnnn,  Pa 

.  P   J.  r    MlwlItfn^l<l|^^,  Ky. 

.  Millnril  KUIninre 

.  John  ('   Kpcinnnt 


I«.70» 
20.7M 
».7M> 

not  ropnrUKl. 
40,261 

81,93.1 
44. ITT 
44. ITT 
42.100 
47. M4 
47,MI 
44  .MM 
Dot  ntpnrtfid. 
34.705 
84.705 

le.nm 

W.MH 

M.hTS 

42.2VR 

not  rppcirt'*i1. 


Candidates  for  Proaldoot  sod, 

VIcp-PrcHldont. 

(p.  Jnlin  <*.  Ilrockenrldgtf 

v.. P.  JoKopli  l.ano,  Or 

P.  SUM>ln-n  A.  DoukIai.  ill.... 

p.  J. .1.11   Hrll,  Trim 

P.  Alirnhnni  Mnvoln,  III 

I  Nn  viilo 

P,  llonitlo  Si-vmniir,  N.  Y..., 
IV.P  rntnelMt*  lllrilr.  Jr.,  Uo. 
Ip.  i;iv]i*o«  S.  (irnnt.  Ill 

P.  llHrnif  (irwU'v.  N    Y 

jP.  II.  Ort>I«  nrnwii.  Mn 

P.  Charltn  J.  .Ii?nkln*,  (:«....■ 

V.-P.  U.  Cirnti  lirown.  Mii 

iV.-l'.  AKrtvl  rnlipiUi.  Ua 

I  V.-P.  Nnilt'l  P    iliink>,  Mant.. 

:p.  l'lv»«-»S,  (front 

,  P.  Cbarles  (>  Couur,  N.  Y ' 

P.  .Samufl  J.  TIMen.  X.  Y.... 

P.  Itiilticrrurd  H.  Ilnyna,  O... 

P.  Wlnllcia  ».  llaiic<>ok.  Pa.. 
Ip.  Jauitw  A.  Uarlluld,  0 


it 


Popular  Vot«. 


I1..'>!M 

not  rflpHrtcd. 

no  vol  I' 
10  ^7M 
I0?.7ii 
87,1.14 

i     78,  U« 


Tfl.UO 

4.004 
ISO.OtW 
80.446 
107.170 

M.04U 


504 


GEORGIA— G£EAKD. 


We  are  indebted  for  statistical  and  other  information 
to  His  Excellency  James  Milton  Smith,  governor  of  Geor- 
gia, to  Rev.  C.  W.  Howard  of  Kingston,  Ga.,  and  to  the 
editors  of  the  Sotit/i,  New  York.  L.  P.  BnocKETT. 

Georgia,  tp.  of  Limestone  CO.,  Ala.     Pop.  958. 
Georgia,  tp.  of  Columbia  co.,  Ark.     Pop.  7S3. 
Georgia,  tp.  of  Jasper  oo.,  Mo.     Pop.  94S. 
Georgia,  tp.  and  post-v.  of  Franklin  co.,  Vt.,  62  miles 
N.  W.  of  Montpclier,  and  on  the  Vermont  Central  R.  K., 
has  '^  churches  and  an  academy.     Pop.  16U3. 

Georgia,  Gulf  of,  the  body  of  water  between  the 
mainland  of  British  Columbia  and  Vancouver  Island.  It 
may  he  regarded  as  a  northward  extension  of  Puget  Sound. 
The  Strait  of  San  Juan  de  Fuea  is  the  southern  entrance 
to  the  gulf  and  to  Pugot  Sound.  Queen  Charlotte's  Sound 
is  the  northern  entrance.  The  Gulf  of  Georgia  is  a  sound 
or  channel,  rather  than  a  gulf,  is  100  miles  long,  and  in 
some  places  20  miles  broad. 

Georgia'na,  post-v.  of  Butler  co.,  Ala.,  on  the  Mobile 
and  Montgomery  R.  R.,  16  miles  S.  S.  W.  of  Greenville, 
has  a  weekly  newspaper, 

Georgiana,  tp.  of  Sacramento  co.,  Cal.  Pop.  1056. 
Geor'gian  Bay,  the  easternmost  portion  of  Lake  Hu- 
ron, lying  within  the  ]irovinco  of  Ontario,  Canada,  and  sep- 
arated from  the  rest  of  the  lake  by  the  Great  Manitoulin 
Island  and  by  a  peninsula  (Cabot's  Head)  which  extends 
N.  from  Bruce  co.,  Ont.  The  bay  was  formerly  called  Lake 
Manitoulin.     Length,  120  miles;  breadth.  50  miles. 

Geor'gian  Lan'guage  and  tit'erature.  The 
Georgian  language  is  placed  by  Latham  in  his  Dioscurian 
group,  which  includes  the  other  languages  of  the  Caucasus, 
which  have  been  variously  classed  as  either  Turanian  or 
Dravidian,  or  as  related  to  the  monosyllabic  tongues  of 
South-eastern  Asia,  but  some  authorities  state  positively 
that  it  is  quite  distinct  from  the  other  languages  of  the 
Caucasus,  and  assign  to  it  an  Indo-European  origin;  and 
some  make  it  a  link  between  the  monosyllabic  and  the 
Aryan  tongues.  Though  harsh  in  sound,  the  language 
has  many  merits.  The  old  alphaliet  of  forty  letters  is  giv- 
ing place  to  the  Russian.  Some  of  the  literature  is  of  high 
•antiquity.  It  consists  chiefly  of  romances,  histories,  pseu- 
do-histories, poetry,  and  church  literature.  The  Georgian 
Bible  is  of  the  tenth  century.  The  golden  age  of  Georgian 
letters  was  the  seventeenth  aud  eighteenth  centuries,  but 
in  1S07  the  Russians  carried  to  St.  Petersburg  an  import- 
ant part  of  the  literature  of  the  country,  and  a  process  of 
Russianization  is  now'  going  on  in  the  schools  of  Transcau- 
casia. (See  Brossct,  Ef^mmts  tie  fa  Langue  Genrfjienne, 
1837,  aud  the  Lexicon  of  Piti.NCE  SrLKHAN  S.\BA  Orbelian.) 

Geor'giaville,  post-v.  of  Smithfield  tp..  Providence 
CO.,  R.  I.,  on  the  Providence  and  Springfield  R.  R.,  9  miles 
N.  W.  of  Providence. 

Geor'giesville,  post-v.  of  Pleasant  tp.,  Franklin  co., 
0..  on  the  Columbus  Springfield  and  Cincinnati  R.  R.,  12 
miles  W.  by  S.  of  Columbus.     Pop.  22. 

Ge'ra,  town  of  Germany,  in  Reuss,  on  the  White  Elstcr. 
It  is  neatly  built  and  thriving.  Its  woollen  al!d  cotton 
manufactures  are  considerable.     Pop.  10,0.36. 

Gera'ce,  old  town  of  Italy,  in  the  province  of  Reggio 
di  Calabria,  situated  4  or  5  miles  from  the  sea.  It  has  a 
fine  Gothic  church  and  other  good  buildings,  and  mines 
of  iron,  lead,  and  zinc  are  worked  in  the  neighborhood. 
It  is  a  bishop's  see.  Pop.  7200. — Geeace  Siculo,  small 
town  in  the  province  of  Palermo,  Sicil.y. 

G^rando,  de  (Joseph  Marie),  Baron,  b.  at  Lyons, 
France.  Fet>.  2'.l.  1772:  studied  for  a  priest,  but  served  in 
the  army  and  the  civil  service,  and  in  1812  was  made  a 
baron  and  governor  of  Catalonia;  was  1828—12  professor 
of  public  law  in  the  faculty  at  Paris;  was  made  a  peer  in 
1837.  1).  at  Paris  Nov.  11.  1842.  Author  of  De.i  sirjnea 
el  (!<•  I'lirt  de  penser  (4  vols.,  1800).  which  was  written 
while  he  was  in  the  army,  and  gained  the  jirize  of  the  In- 
stitute; G^n^ralion  des  connnimances  (1802)  ;  Hititoire  com- 
par^e  de8  systemes  de  philosophic  (3  vols..  1803;  4th  vol., 
1847);  Dn  per/eclinnnement  moral  et  I'edueatiou  de  soi~ 
menu  ( 1 S30) ;  Yiaileur  du  /murre  (1821 ) ;  Dr  V/dmati<m  des 
soitrds-muefs  (1 827 ) ;  Institutes  du  droit  ndm in M//vf ///'( 1 S29 ) ; 
Cours  normal  des  institutions  jndiciairca  (1839)  ;  De  la  hien- 
faisance  pnbliifne  (4  vols.,  1839) :  and  many  other  works 
upon  philosophy,  education,  social  questions,  law,  etc. 

Gerania'cere,  a  natural  order  of  exogenous  plants, 
mostly  herbs,  having  as  many  or  twice  as  many  stamens 
(including  the  sterile  ones)  as  there  are  sepals:  the  one  or 
few  ovuled  lolies  of  the  ovary  as  many  as  the  sepals  ;  the 
flowers  perfect,  and  very  generally  symmetrical;  the  axis 
of  the  dry  fruit  persisting.  Some  authorities  separate  the 
Limn,anthe:e.  the  Tropieoleae,   the  Balsaminese,    and   the 


O.xalidese  from  the  order,  but  they  all  possess  very  nearly 
the  characters  indicated  above. 

Gera'nium  [Gr.  ycpimoy,  "oranesbiU"]  is  the  typical 
genus  of  the  order  Geraniacete.  It  has  ten  stamens  with 
perfect  anthers.  Five  are  longer  than  the  others,  and 
have  glands  at  the  base  alternate  with  the  petals.  The 
persistent  sepals  are  imbricated,  and  the  petals  usuallv  con- 
volute in  the  bud.  while  the  stamens  are  slightly  monadel- 
phous.  The  receptacle  has  a  very  long  extension,  which 
gives  the  name  of  "cranesbill"  to  the  genus.  The  five 
carpels  and  the  styles  are  adnate  to  this.  When  ripe  and 
dry,  the  pods  arc  torn  off  and  carried  away  by  the  styles, 
which  curve  elastically  and  throw  out  the  seeds.  Our  com- 
mon wild  Geranium  maeulatum  well  exhibits  the  charac- 
teristics of  the  genus.  It  Qowers  in  April  or  May.  The 
geraniums  are  herbaceous,  with  rose-colored,  ]>urplish,  or 
white  flowers,  sometimes  variegated.  They  generally  have 
a  strong  odor — often  agreeable,  but  sometimes  ofl'ens'ive,  as 
in  Geranium  Ilobertianum.      They  contain  tannin,  olten  in 


Geranium  Soberlianum:  1,  the  stamens;  2,  the  ovary;  3,  section 

of  seed,  showing  the  curved  embryo, 
large  quantities,  and  from  the  astringcncv  which  this  im- 
parts are  used  in  medicine.  Geranium  inaculatum  contains 
very  large  quantities  of  it.  and  is  often  called  alum-root. 
It  is  used  as  a  remedy  for  dysentery.  The  true  geraniums 
are  not  much  used  in  cultivation,  the  plants  from  the  C.ape 
of  Good  Hope,  generally  known  by  the  name,  in  fact  belong- 
ing to  the  kindred  genus  Pelarjfonium.  Of  these  there  are 
very  many — some  valued  for  their  rich  scarlet,  pink,  or 
white  blossoms,  and  some  for  the  fragrance  of  their  leaves. 
There  are  no  plants  better  known  in  floriculture,  or  more 
sought  after  for  in-door  or  garden  ornamentation.  As 
they  cross  easily,  many  hybrids  have  been  formed,  and  it 
is  now  often  difficult  to  determine  the  parentage  of  nn  in- 
dividual. The  pelargoniums  arc  mostly  shrubby.  While 
the  flowers  of  the  geraniums  usually  are  purple  or  some 
related  color,  a  species  exists  in  the  south  of  Europe  (the 
Geranium  chrysanthum)  which  has  yellow  flowers.  Those 
used  in  cultivation  are  easily  propagated  by  cuttings.  The 
genus  contains  about  500  species,  unequallv  distributed 
over  the  world.  W.  W.  Bailey. 

Gerard  (Cecile  Jtles  Basile),  h.  .at  Pignans.  Var, 
France,  June  14.  1817 ;  went  to  Algeria  as  a  spahi  in  1842. 
His  La  ckasse  an  lion  (1855)  and  Gerard  le  tuenr  des  lions 
(1856)  made  him  widely  known  as  "Gerard  the  Lion- 
killer."  In  1S63  he  set  out  to  explore  parts  of  Western 
Africa,  and  after  many  misfortunes  was  drowned  in  the 
river  Jong,  Sept.,  1864' 

Gerard  (IJtiexxe  Maurice).  CorsT,  b.  at  Damvillers, 
France,  Apr.  4.  1773;  enlisted  in  the  army  1791  :  had  at- 
tained a  colonelcy  1800  :  distinguished  hiniself  in  many  of 
Napoleon's  principal  battles  :  was  made  a  general  of  divis- 
ion and  count  in  1813;  commanded  the  army  of  the  Mo- 
selle 1815,  and  was  with  Grouchy  in  that  campaign:  re- 
turned to  France  1817 ;  was  made  war-minister  and  mar- 
shal 1830 :  reduced  Antwerp  1832 ;  became  a  peer  of 
France  1832,  prime  minister  1834;  commander  of  the  na- 
tional guard  18.38;  senator  1852.  D.  at  Paris  Aue.  17, 
1852. 
Gerard  (FRAH901S  Pascal  Simon),  Baron,  b.  at  Rome, 
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1770  ;  began  to  study  painting  under  David  1786;  became 
the  first  French  portruit-p:iinter  of  his  tirae :  wns  piitron- 
ized  by  Napoleon  and  matte  a  baron  by  Louis  XVIIF.  D. 
at  Paris  Jan.  11.  IS.;?.  Among  his  numerous  historical 
paintings  are  Belharius,  1795:  Cnpid  and  Pm/rfie,  1797; 
The  Battle  of  Amterlitz,  1810  :  The  Entrance  of  Henrtf  1  V. 
into  Puriit,  1817,  his  chef  d'ceuvre;  Coronation  of  Vharle9 
X.  1830;    ThetiH  icith  Achiffc'  Armor,  1822. 

Cierardc  (John),  b.  at  Xantwich,  Chcphire,  England, 
in  lj4i>:  became  in  1577  head-gardener  to  Lord  Burghlcy, 
and  practised  as  a  surgeon  in  London.  Author  of  Catnlo- 
gnn  arborntn,  etc.  (1596),  and  of  a  very  quaint  and  curious 
Herbnf,  151(7,  which  is  based  on  the  Hf^forife  Stirpium  of 
Doda^us  (Antwerp,  1583).     D.  about  l<Ui7. 

G^rardmer,  Giromeix,  or  G^rom^,  town  of  the 
department  of  Vosgc?,  France,  on  thn  beautiful  Lake  (Jc- 
rardmer,  21  miles  S.  E.  of  Epinal.  From  this  place  comes 
the  G6rom6  cheese.     Pop.  5600. 

Gcrards'town,  po.st-v.  of  IJerkeUy  co.,  Wct^t  Va.,  is 
situated  in  one  of  the  most  fertile  portions  of  the  Shenan- 
doah Valley.  It  has  3  churches,  1  Masonic  hall,  1  hotel, 
1  weekly  newspaper,  2  school-houses,  stores,  shops,  etc. 
Pop.  of  "tp.  1S57.  J.  B.  MoKOAN,  Ei>.  "  Times." 

Ger'asa,  the  name  of  two  places  in  Palestine  :  I.  Also 
written  Ger'gesa  and  Ger'sa,  on  the  E.  side  of  the  Lake 
of  Galilee,  just  opposite  Ma^dala.  At  this  point,  and  not 
st  Gadara  (whicli  is  more  than  three  hours  from  the  lake), 
the  herd  of  swine  perished  (Matt.  viii.  2S-:i2).  The 
ruins  which  now  mark  the  spot  are  within  a  few  rods  of 
the  shore,  and  the  mountain  jus^t  behind  is  pierced  with 
ancient  tombs,  (rfee  Thomson's  Land  and  Hook.  ch.  xxv.) 
II.  (Arabic,  Jeranh),  20  miles  E.  of  the  .Tordan.  in  a  slial- 
low  valley  about  5  miles  X.  of  the  Zerka  (ancient  Jaidxih), 
and  about  the  same  distance  N.  E.  of  Dibbin,  or  Dhiban, 
where  the  Moabite  Stone  was  found  in  1S68.  This  place 
is  not  spoken  of  in  the  Bible.  It  is  first  mentioned  by 
Josepbus  {Jfw.  War,  1,  -1,  8)  as  captured  by  Alcxamler 
Janmeus  (1U5-78  b.  r.)  about  85  b.  c.  It  was  one  of  the 
ten  cities  of  Uecnpofit.  Having  been  twice  destroyed,  it 
was  rebuilt  with  great  splendor  in  the  time  of  the  An- 
tonines  (138-180  a.  n.).  Its  ruins  arc  the  mo;>t  extensive 
and  beautiful  E.  of  the  Jordan.  Its  walls,  in  jilaces  of 
the  original  height,  with  three  of  the  ancient  gateways 
nearly  perfect,  enclose  a  square  of  about  a  mile.  Inside 
are  ruins  of  a  forum  and  of  baths,  theatres,  and  temples. 
More  than  230  columns  still  remain  upon  their  pedestals. 
Among  the  ruins  are  the  remains  of  a  Christian  church. 
A  bi.'ihop  of  (Jerasa  attended  the  Council  of  Selcucia,  in 
35y,  another  that  of  Chalcedon,  in  151.     K.  D.  IIit(  nco<K. 

Ger'bil  {Oerhilhui)^  a  genus  of  rat-like  rodents,  found 
mostly  in  Asia,  Africa,  and  Eastern  Europe.  They  are  all 
nocfurnal,  living  in  burrows,  where  they  store  away  much 
grain.  They  generally  secrete  an  offensive  odor.  They  are 
elegant  and  active,  and  generally  of  a  fawn  color. 

Cacrboa.     See  .Tkuboa. 

(>crfalcon«     See  Gyn  Falcox. 

Ger'hard  (Eouard),  b.  at  Poscn,  Prussia,  Nov.  29, 
1705;  held  a  professorship  at  Breslau.  wliere  in  181G  he 
graduated:  went  to  Rome  1822;  was  182?*-37  diretitor  of 
the  Institute  of  Arehieulogical  Corresponclcnce  at  Rome; 
was  afterwards  profet<sor  in  the  University  of  Berlin  and 
arehteologist  of  the  Royal  Museum.  I>.  May  12,  ISG7.  Au- 
thor of  wurkson  Italian,  Greek,  and  Etruscan  archu'ology. 

Gerhardt(CiiAitLEsFitEi)K!in').  b.  at  Strasburg,  France, 
Aug.  18,  1810;  Htudied  ehemistry  under  Liebig  ;  wasapro- 
fcssor  at  Mont]iplIier  1814-18;  pursued  ebemical  investi- 
gatiims  in  Paris  for  some  years,  and  was  lS53-5n  profes- 
«or  of  chemistry  and  pharmacy  at  Strasburg.  His  Traifv 
dr  rhimt'c  ort/aniffiif  (4  vols.,1853-5fi)  is  a  work  of  great 
value.  Gcrhardt's  immortality  rests  upon  the  reform  in 
chemical  notation  inaugurated  by  him,  but  his  early  death 
left  the  work  incomplete.      IJ.  at  Strasburg  Aug.  19,"  I,s50. 

(■^ricault  (Jkan  Lons  Theooouk  Aniuik),  b.al  Rouen 
in  K'.HI:  studied  painting  under  Carlo  Vernet  and  (iuerin, 
and  from  I8|(;  to  1819  at  Rome;  lived  for  some  lime  in 
England.  1>.  in  Paris  Jan.  18,  IS21.  His  Lc  Jindran  dv 
la  MrdiiHt;  exhibited  in  1810,  was  the  inauguration  of  the 
romantic  school  of  painting  in  France.  Among  his  other 
works  are  numerous  liorsc-pietureti. 

Ger'i'/im  and  I'^bal,  mountains  of  Western  Palestine, 
about  hallway  betwi-en  .lerusatem  and  .N'aznreth.  They 
faee  ea<rh  other  across  a  narrow  and  exneedini:ly  forlile 
valley,  in  wbicli  stands  the  town  of  XikblouH,  the'aneierit 
Sherhrni  or  Sifhav.  tlerizini,  on  the  S.  side  of  rhe  valley, 
is  2fi50  feet  above  the  sea;  Kbal,  on  the  N.  side,  about 
2750.  .Jacob's  Well  and  .loseph's  Tnmh  arc  jtist  at  Iho 
mouth  or  K.  end  of  the  valley.  Here  was  Abraham'M  flr-st 
eneaiiiptnent  W.  of  the  .Irjrdan.  Here  ihr  Law  was  sol- 
emnly read  in   tlin  hearing  ol"   thi«  twelve  Iribe.*  ( .Ionh.  viii. 


30-35).  Gerizim  is  the  sacred  mountain  of  the  Samaritans, 
where  the  handful  that  survive  (150  nersons  in  all)  still 
observe  the  three  great  festivals  of  the  Mosaic  ritual.  The 
temjde  built  there,  by  permission  obtainetl  of  .\!exander 
the  Great  in  3.'iO  u.  r.,  was  destroyed  by  .lohn  Hyrcanus 
(135-lOC  B.  V.)  abctut  120  ».  c.  The  spot  where  it  stood  is 
now  a  platform  of  naked  rock  surrounded  by  slight  traces 
of  former  walls.  The  massive  ruins  near  by  are  probably 
the  ruins  of  .lustinian's  fortress,  built  there  about  529  a.  d. 
(See  Robinson's  BilAiml  Hetearchea ;  also  his  Pht/nical 
Geofjrap/tt/ofthc  Hoty  Land,  18G5.)       R.  D.  11itciuyh;k. 

Ger'ki,  town  of  Central  Africa,  in  the  dominion  of  Snc- 
catoo.  is  situaterl  in  hit.  12°  2fi'  N.,  Ion.  9°  IC  E.,  sur- 
rounded with  walls.      Pop.  15,000. 

(■crm  [hut.  ffcrmrni,  or  Em'bryo,  is  the  essential  part 
of  the  see(i  of  a  plant.  All  the  other  portions  of  the  flower 
and  fruit  serve  merely  to  develop  or  protect  it.  It  possesses 
in  a  rudimentary  condition  all  the  essential  portions  of  a 
mature  plant,  and  varies  greatly  in  size,  position,  and  the 
quantity  of  nourishment  it  rerjuires.  Sonielimes  the  embryo 
occupies  the  whole  seed,  l)ut  often  it  is  surrounded  by  albu- 
men or  starch,  or  has  similar  nutritious  matter  stored  away 
in  its  own  tissue.  It  consists  of  tlio  rnti/fcdoiiH,  or  seed- 
leaves;  the  plumule,  or  small  leaves  of  the  ordinary  kind 
folded  together  between  the  cotyledons;  and  the  rndivle, 
or  stem  from  which  the  true  roots  afterwards  develop.  It 
is  from  the  number  of  cotyledons  that  the  classes  of 
phaDncrogamous  plants  take  their  names  and  leading  cha- 
racter. The  name  tj^i-m  is  equally  applied  to  any  growing 
point,  as  of  a  bud.  The  embryo  is  the  germ  of  a  seed. 
Moreover,  germ  was  the  name  ajiplied  by  Linnaeus  and 
his  contemjioraries  to  what  is  now  named  the  ovary  or 
r)varium;  but  this  use  is  now  completely  obsolete.  (See 
Ovri.R. )  The  nnhrijn  must  not  be  confounded  with  the 
ovule  which  contains  it.  W.  \V.  Haii.kv. 

Ger'raan,  tp.  of  Bartholomew  co.,  Ind.     Pop.  1302. 

(.erman,  tp.  of  Marshall  co.,  Ind.     Pop.  2233. 

(■crman,  tp.  of  St.  .Joseph  co.,  Ind.     Pop.  551. 

German,  tp.  of  Vandcrburg  co.,  Ind.     Pop.  1683, 

German,  tp.  of  Grundy  co.,  la.     Pop.  839. 

<-crnian,  tp.  of  Keokuk  co.,  la.     Pop.  1512. 

(-erman,  tp.  of  Bollinger  eo.,  Mo.     Pop.  1117. 

<i!erman,  tp.  of  Madison  co.,  Mo.     Pop.  808. 

(■erman,  post-tp.  of  Chenango  co.,  N.  Y.     Pop.  712. 

German,  tp.  of  Allen  co.,  0.     Pop.  1462. 

German,  tp.  of  Auglaize  co.,  0.     Pop.  1750. 

German,  tp.  of  Clark  co.,  0.     Pop.  1918. 

German,  post-tp.  of  Darke  co.,  0.     Pop.  1743. 

German,  tp.  of  Fulton  co.,  0.     Pop.  2479. 

(■erman,  tp.  of  Harrison  co.,  0.     Pop.  1227. 

German,  tp.  of  Holmes  eo.,  0.     Pop.  1408. 

(■erman,  tp.  of  Montgomery  co.,  0.,  contains  the  vil- 
lage of  Gkumantown  (which  see).     Pop.  3197. 

German,  tp.  of  Fayette  co..  Pa.     Po|i.  1911. 

Ger'nian  ("atli'olics,asect  in  (Jermany  which  in  1844 
seceded  from  the  Roman  Catholic  Church  in  eonsequeneo 
(d"  the  exhibition  of  "  the  holy  coat  "  at  Treves.  Two  ele- 
ments entered  into  the  composition  of  the  sect.  The  dom- 
inant clenu'nt  was  rationalit^tic,  represented  by  .Johannes 
Ronge,  a  d<'posed  Ronuin  Catholic  Silosian  jiritst,  then  liv- 
ing in  retirement,  whose  letter  <if  (><■(.  I,  IMI,  to  Bishop 
Arnoldi  of  Treves  inaugurated  the  whole  movement.  The 
weaker  evangelical  element  was  rejiresented  by  Johann 
Czerski,  another  Roman  Catholie  priest  of  Posen.  who  had 
left  the  Cbiircb  ( Aug.  22)  some  live  or  six  weeks  before  the 
appearand-  of  Honge's  letter.  These  two  men  came  together. 
The  first  congregation  was  that  organized  in  1S44  by 
Czerski  himself  at  Schneldemiilil,  under  the  name  of 
"Christian  Cathorn'."  The  first  Creed  ])Ut  fitrth  was  the 
CnnfrHHiiin  'if  S'  hnridnuiiliL  drawn  up  by  Czerski,  and 
differing  but  little  from  the  Roman  Catholie  faith.  It  ap- 
pealed to  Scripture  and  accepted  the  Nieene  Creed,  reject- 
ing indulgences,  purgatory,  invocation  of  saints,  the  Latin 
mass,  communion  in  one  kind,  auricular  eonfe>si(tn,  cleri- 
cal celibaey,  the  papal  supremacy,  and  some  other  points. 
The  (\nift'Hnton  '»/'  Hn-Hhiti,  drawn  up  by  jtouge,  was  less 
conservative  and  orthodox.  The  Creeil  adopted  by  the 
council  which  met  at  Leipsie  Mar.  22,  1K4.'>.  wns  suhslan- 
tiaily  Kontre's  C-nifViminn  of  Itrr^lan.  At  this  time  (hero 
were  more  than  luO  eoiigrogalions.  and  by  the  end  nf  the 
year  ni-arly  ;J90.  Meanwhile,  another  sect,  ealleil  "  Free 
(*ongn'galions  "  ( /'»•<•»>  (ifinrhidrii),  couj posed  of  mnklv 
rationalistic  seeeders  from  Protestant  ehiirehos,  an<l  dating 
from  1S4I.  had  been  uniking  considerable  headway  in  (ler 
many.  Itotli  of  tiMMe  sects  were  stretn;tlie!ied  by  the  rev 
(ihltn.n     of    IMS,  i.iMl   weakened     I»V    llir    r.-:.rl  jr.n    thiit     r..l 
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lowed.     They  came  together  at  Gotha  in  1859,  under  the 

name  of  Bnud  frehelUjioser  Gemeindeu,  but  the  vitality  of 
the  movemcut  was  even  then  nearly  spent.  Since  then, 
disintegration  and  decay  have  gone  steadily  on.  Govern- 
mental hostility  (from  the  start),  internal  divisions,  and, 
more  recently, '"  Old  Catholicism,"  have  worked  together 
a:;ainst  a  movement  which  will  stand  in  history  as  one  of 
very  great  promise  and  of  very  small  performance.  (See 
K  \\i?E's  tiesc/n'rbte  der  religiosen  Beicejumjen  der  neucrn 
Zet't,  4  vols.,  Leipsic,  18o2-6U.;  K.  D.  Hitchcock. 

German'der,  a  name  given  to  various  labiate  herbs 
of  the  genus  Teucrium,  The  U.  S.  have  one  species,  Teu- 
crium  Canadense.  Most  of  the  Old  World  species  have 
been  employed  in  medicine.  Of  these,  the  cat  thyme  (  Tcn- 
crium  mttriim)  has  a  powerful  fragrance  much  liked  by  cats. 

Ger^man  Em'pire,  established  by  treaties  between 
the  North  German  Confederation  and  the  South  German 
states  in  Dec,  1S70,  and  enlarged  by  the  annexation  of 
Alsace  and  German  Lorraine  by  the  peace  of  Frankfort- 
on-the-jMain.  May  10,  1871,  is  situated  in  the  centre  of 
Europe,  and  bounded  N.  by  the  North  Sea.  Denmark  (Jut- 
land i.  and  the  Baltic:  E.  by  Russian  Poland  and  Galicia; 
S.  by  Austria  from  the  Vistula  to  the  Lake  of  Constance, 
and  by  Switzerland:  and  W.  by  France.  Luxemburg,  Bel- 
gium."and  the  Netherlands.  (See  Map  of  Europe  in  vol.  i. 
of  this  work.)  Its  northernmost  point  is  situated  in  lat. 
5a°  52'  o6"  N.,  at  the  village  of  Nimmersatt,  N.  of  Memel ; 
the  easternmost  in  Ion.  22°  25'  2b"  E.  of  Greenwich,  at  the 
townofSchirwindt  in  East  Prussia;  the  southernmost  in  lat. 
47°  15'  48"  N.,  at  the  source  of  the  Stillach  in  the  Algauer 
Alps;  and  the  westernmost  in  Ion.  5°  24'  50"  E.  of  Green- 
wich at  the  village  of  Isenbruch  in  Rhenish  Prussia, 
only  2^  E.  miles  from  the  Meuse.  The  distance  from  Tilsit 
to  Metz  (from  N.  E.  to  S.  W.)  is  810.9  E.  miles;  that  from 
Hadersleben  to  Kempten  (from  N.  to  S.),  535.6  E.  m. ;  that 
from  Swinemiinde  to  Bautzen  (between  the  Baltic  and 
Austria),  195.7  E.  m. ;  and  that  from  Trier  to  Wnnsiedel 
(between  Luxemburg  and  Austria).  247.3  E.  m.  The  total 
area  of  the  empire  amounts  to  9896  German  square  miles 
(15  to  one  degree  at  the  equator),  or  210.390  English  square 
miles.  The  area  of  the  several  states  is  given  in  the  follow- 
ing table,  with  their  absolute  and  relative  populations: 
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tion      ]  On  one  I  On  one 
In  1871.      German  j  EnglisU 


sq. 


lile.  sq.  mile. 


4t,0C0,6»  ' 

24,643.941 

3.137,545 
2,663,2-29 
1,431,633 
1. 5^3,843 
3,707,167 
■l,\(XA.\1^ 
995.873 
1.963,618 
1.775.175 
3.579.347 
1.406,370 
65,558 
49,556 
4.863.450 
'2.556,244 
1,818,539 

1,461,562 
652,894 
557,807 
96.982 
312,778 
286,183 

187.957 
174.339 
142,122 
311,764 
203,437 

75.523 
67,191 
66.224 
45,094 
89,0:J2 
32.059 
111,135 


338.974 
52.158 
122,402 


4,149 

3,850 
2.661 
3.952 
2,490 
3.012 
5,067 
4,588 
3,107 
2,8«> 
4,839 
7,306 
4.872 
3,161 
2.3-27 
3,530 
9,391 
5.132 

5,274 
6,117 

2.309 
1,8'23 
2.6:»2 
4,343 

4.195 

4,907 
5.92-2 
4,739 


4.417 

4, -288 
2.761 

9.o;i7 

5.912 
3.982 
5,395 


45,931 
10.187 
26,4.17 


186 

117 


1,549,587        5,887 


279 
218 


2.160 
473 


Siir/iice. — With  respect  to  its  surface,  Germany  consists 
of  three  ditfercnt  regions — the  alpine  region  along  the 
southern  frontier,  the  mountain  region  of  Central  Germany, 
and  the  North  German  lowland.  Of  the  Alps,  only  some 
smaller  portions  of  the  northern  belt  of  the  central  and 
eastern  Alps  belong  to  the  German  empire :  to  Bavaria — 
namely,  to  the  W.  the  Algauer  and  Bavarian  Alps,  and 
to  the"  E.  of  the  Inn.  the  Salzburger  Alps.  All  these 
branches  form  parts  of  the  northern  limestone  Alps,  which 
extend  to  the  S.  into  Tyrol  to  the  Inn,  from  the  entrance 


of  the  valley  of  the  Stanzer  to  Schwaz.  The  northern 
spurs  of  the  Alps  terminate  at  the  towns  of  Immenstadt 
on  the  Iller,  Fiissen  on  the  Lech,  Tiilz  on  the  Isar.  Rosen- 
heim on  the  Inn.  and  Traun.stein  on  the  Traun.  The  Al- 
gauer Alps  surround  the  alpine  region  around  the  sources 
of  the  Iller,  but  extend  beyond  it  to  the  E.  as  far  as  the 
Lech,  and  send  their  spurs  to  the  W.,  through  Tyrol  (Vo- 
rarlberg).  to  the  Lake  of  Constance.  To  the  W.  of  the 
broad  Iller  valley  extend  the  Kindalpcn  Horn  (ISoO  me- 
tres), at  whose  northern  termination  the  Alp  Lake  is  sit- 
uated, near  Immenstadt.  Opposite  this  chain,  on  the 
eastern  side  of  the  Iller  valley,  the  picturesque  Griinten 
(1733  m.)  forms  the  watchtower  of  the  Alps  towards  the 
plateau.  But  these  Alps  are  grandest  near  the  sources  of 
the  Stillach  and  the  Trcttach.  which  form  the  Iller;  here 
the  Bavarian  territory  stretches  far  into  Tyrol,  and  on  the 
frontier  the  Madeler-Gabel  (2637  m.)  and  the  Iloch  Vogel 
(258S  m.)  rise.  The  Bavarian  Alps,  at  whose  northern  ter- 
mination several  lakes,  such  as  those  of  Kochel  and  Togem, 
are  situated,  extend  between  the  Inn  and  the  Lech,  and 
are  torn  in  a  peculiar  way  by  the  Loisach  and  the  Isar, 
The  west-eastern  chains  are  numerous.  The  most  remark- 
able of  them  in  the  territory  of  the  German  empire  extend 
on  both  sides  of  the  Isar  towards  the  frontier  of  Tyrol ;  to 
the  W.,  the  Wetterstein  Mountains,  whose  western  termi- 
nation, the  Zug  Spitze,  is  the  highest  peak  of  the  realm 
(2957  m.);  to  the  E.,  the  Karhwandel  Mountains,  which  are 
followed  into  Tyrol  by  three  parallel  chains.  Of  the  border- 
chains  towards  the  n'Tthern  plateau,  the  Benedikten  AVand 
is  especially  noteworthy ;  it  extend.s  between  the  Kochel 
Lake  and  the  Isar,  and  to  the  S.  "NV.  of  it  the  Walcben 
Lake  is  situated,  entirely  encircled  by  the  Alps.  The  Salz- 
burger  Alps,  E.  of  the  Inn,  and  within  the  boundaries  of 
theGcrman  empire  (Bavaria),  are  most  remarkable  at 
Reichenhall  and  Berchtesgaden, -which  two  places  are  situ- 
ated in  the  vicinity  of  Salzburg,  among  magnificent  alpino 
surroundings.  To  the  S.  of  Berchtesgadcn,  which  lies  580  m. 
above  the  level  of  the  sea,  the  King's  Lake,  the  most  beauti- 
ful lake  of  the  empire,  is  situated,  60 1  m.  above  the  sea,  in 
the  centre  of  a  magnificent  landscape,  in  which  arise  to  the 
W.  the  Watzmann  (2740  m.)  and  to  tho  S.,  but  within  the 
Austrian  frontier,  the  Stouo  Sea  (2728  m.)  and  the  moun- 
tain of  Perpetual  Snow  (2038  m.).  Those  parts  of  the  Alps 
which  belong  to  Germany  consist  of  Buntcr  sandstone, 
lime,  lias,  new  red  sandstone,  Jurassic,  chalk,  and  oligo- 
clase.  The  Alps,  lifted  by  tremendous  forces  from  their 
originally  horizontal  position,  pressed  forward,  and  some- 
times wholly  overturned,  rise  often  through  perpendicular 
walls  or  steep  precipices  into  jagged  peaks  covered  with 
eternal  snow  or  glaciers.  The  complete  npsctting  of  tho 
different  strata,  and  the  great  difference  between  the  Alps 
and  the  other  mountains  of  Germany,  make  it  very  difficult 
to  arrive  at  a  correct  view  of  their  formation.  But  tho 
principal  cause  of  the  immense  disturbances  in  the  Alps 
was  no  doubt  tho  frequent  great  sinkings,  which  even 
affected  the  northern  plateau.  Bunter  san<lstone  and  lime 
are  not  found  in  largo  quantities;  red  sandstone  forms 
the  principal  mass,  and  to  it  belong  the  dolomite  and  rock- 
salt  formations  of  Berchtesgadcn.  Lias  forms  tho  chief 
element  of  the  Algauer  Alps,  at  least  of  the  Bavarian  part 
of  them.  Jurassic  and  chalk  deposits  are  not  very  prom- 
inent. In  the  older  Tertiary  formations  some  iron  ore  is 
found;  the  Rindalpcn  Horn  at  Immenstadt  belongs  to  the 
oligoclase  formation. 

Along  the  northern  terminations  of  the  Alps  the  Suabian- 
Bavarian  plateau  extends  ;  to  the  S.  W.  it  stretches  beyond 
the  boundaries  of  the  empire  into  Switzerland,  as  far  as  tho 
Lake  of  Geneva,  and  to  the  E.,  in  Austria,  it  connects  with 
the  plain  of  the  March  and  the  Hungarian  lowlands.  It  13 
broadest  (SO. 8  E.  m.)  between  Rosenheim,  where  the  Inn 
issues  from  the  Aljts,  aud  Ratisbon,  where  the  Danube 
pushes  farthest  to  the  N.  The  southern  side  of  the  plateau 
is  bounded  by  a  belt  of  Alps  belonging  to  the  older  Tertiary 
formation  ;  the  north-western,  from  the  Lake  of  Geneva  to 
Regensburg  fin  which  region  the  Rhine-fall  at  St-haffhausen 
is  found),  by  Jurassic  mountains,  and  the  north-eastern 
by  the  Bavarian  and  Bohemian  mountains,  consisting  of 
granite  and  gneiss.  Strata  of  the  later  Tertiary  forma- 
tion form  tho  foundations  of  the  plateau,  on  which  dilu- 
vial strata  have  been  deposited,  and  through  these  the 
volcanic  cones  of  Hegau,  consisting  mostly  of  basalt,  rise 
to  the  E.  of  Schaffhausen.  A  fine  hilly  landscape  stretches 
along  the  feet  of  the  Alps,  dotted  over  with  beautiful  lakes 
(Ammer,  Wiirni,  and  Cbiem  in  Bavaria);  to  the  S.  of  the 
Ammer  Lake  the  Hohe  Peisscnberg  (975  m.)  offers  a  splen- 
did prospect.  The  river-valleys  of  the  plateau  have  first 
a  northern  and  then  a  north-eastern  direction.  Otherwise 
the  plateau  is  uniform,  and  even  more  moootonous  than 
many  parts  of  the  North  German  lowland.  Large,  partly 
uncultivated  swamps  are  found  in  several  places;  that  be- 
low Munich,  which  stands  519  m,  above  the  sea;  the  Da- 
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chau  Swamp  extends  on  the  left,  and  the  Erdingcr  Swamp 
oa  the  right  biinlc  of  the  Isar  ;  and  between  Ulm  and  In- 
golstadt  the  inlriealo  l>anuhc  swamps.  The  fertility  of  the 
plateau  is  very  smal!  in  the  centre,  around  Munich,  where 
largo  forests  abound,  but  very  great  between  the  Inn  and 
tho  Danube,  especially  at  Straubing,  the  granary  of  Ba- 
varia. Thoso  parts  of  the  plateau  which  belong  to  Wiirtem- 
bcrg  are  more  varied  with  hills  and  vales,  but  even  there  tho 
fertility  of  the  soil  is  not  great.  The  cUmato  is  generally 
rough,  and  vine-cultivation  succeeds  only  on  the  opposite 
side  of  the  plateau,  at  tbo  Lake  of  Constance,  which  com- 
municates with  the  vine-region  of  the  Rhino,  and  along  the 
Danube  below  Regensburg,  which  communicates  with  the 
vine-regions  of  Austria  and  Hungary. 

Tho  mountains  of  Central  Germany  arc  separated  from  tho 
Alps  by  the  Suabian-Bavarian  jilateau,  but  connected  with 
tho  Carpathian  Mountains  between  tho  sources  of  the  Oder 
and  tho  Vistula.  They  consist  of  three  systems:  tho  R  hen  ish- 
Westphalian  elate  mountains,  or  the  liatavian  system;  tho 
Rhenish  system  ;  and  tho  Hereynian  orSudetic  system.  Tho 
Jura  Mountains  do  not  belongto  anyof  these  systems.  (1) 
Tho  Rhenish-Westphalian  stale  mountains,  or  the  Batavian 
system,  form  a  plateau  of  no  considerable  height,  but  in 
many  way.s  torn  l)y  deep  river-valleys.  It  occupies  parts  of 
Rhenish  Prussia.Westphalia.andllesBe-Nassau.istraverged 
by  tbo  Rhine,  which  between  Bingen  and  Bonn  forms  a  deep 
and  often  very  narrow  valley.  It  consists  chiefly  of  strata 
belonging  to  the  Devonian  formation,  which,  like  those  of 
tbo  smaller  hill-ranges  in  tho  vicinity,  slmw  nn  inclination 
from  S.  W.  to  N.  E.  To  the  W.  of  tho  Rhine  tho  Moselle 
forms  in  the  slate  mountains  a  deep  and  very  winding 
valley  between  Trier  and  Coblenz,  separating  Hunsrilck, 
from  Eifel.  S.  of  tho  Moselle,  Hunsriick  extends  to  tho 
Saar,  and  contains  gome  hill-ranges,  such  as  llochwald, 
with  Erbeskopt  (814  m.),  the  highest  top  of  the  slate 
mountains  on  tho  left  side  of  tho  Rhine.  The  southern 
boundaries  of  the  system  are  designated  by  tho  coal-hills 
of  Saarbriick,  at  the  southernmost  point  of  Rhenisli  Prus- 
sia, and  the  beautiful  group  of  tbo  Donners  Berg  (OSO 
m.)  in  Rhenish  Bavaria.  N.  of  the  Moselle,  tho  Eifel  forms 
a  plateau  without  hill-rangcs.  Especially  the  eastern  jtart 
abounds  in  volcanic  products,  such  as  lava  and  mineral 
waters,  and  in  extinct  volcanoes,  craters,  and  cones  of 
basalt.  The  western  part  is  very  rough  and  barren.  Tho 
highest  point  of  Eifel  is  the  Iloho  Acht  {700  m.).  Tho 
valley  of  the  Ahr  is  productive  of  wine,  the  districts 
around  the  Laaoher  Lake  quite  picturesque,  and  the  mill- 
stone quarries  at  Niedermendig  noteworthy.  The  north- 
western part  of  Eifel.  the  Hoho  Venn  (09:)  m.),  situated 
8.  of  Aix-la-Chapelle,  is  entirely  bare,  and  constitutes 
the  most  inhospitable  region  of  tho  empire.  Rich  col- 
lieries are  situated  at  its  northern  termination,  between 
Aix-la  Chapelle  and  Eschweiler.  The  Ardennes  in  Bel- 
gium form  the  western  part  of  tho  slate  mountains,  but 
may  be  left  out  of  consideration  here.  On  tho  eastern  side 
of  the  Rhine  the  hill-ranges  of  Hunsriick  arc  continueil 
by  those  of  Taunus.  They  are  rich  in  forests  and  mineral 
spring'*,  slope  rather  abruptly  to  the  S.,  towards  the  low- 
land of  the  upper  Rhine,  and  to  tho  E.,  towards  the  Wet- 
teraii,  but  rise  in  Oreat  Feld  Herg  to  tho  height  of  SS]  m., 
and  arc  celebrated  for  their  magnificent  vineyards,  espe- 
cially along  the  foot  of  the  western  ]>art  of  them,  tho  so- 
called  Rhinogau,  at  Riidesheim,  Joliannisherg,  and  Ass- 
mannshau.'Jen.  To  the  N.,  Taunus  slopes  gently  towards 
the  fruitful  valley  of  the  Lulin,  <m  whoso  norlhorn  side  the 
plateau  of  \Vesterwald  (fi.'iT  m.)  extends,  which  in  strewn 
all  over  with  basalt,  and  is  rich  in  forostn,  iron,  and  brown- 
coal,  and  which  sends  forth  at  Konigswinter  tho  volcanic 
Sieben  Gcbirgc!  as  an  outpost  towards  tln^  Rliine  and  tlio 
lowland.  Slill  farther  to  the  N.  the  miniiitaios  of  the  Suuer 
land,  differently  named  in  their  different  parts,  and  trav- 
ersed by  the  Lenne  and  the  Ruhr,  cover  tho  southern  part 
of  Westphalia  and  extend  into  the  neighboring  districts. 
They  are  very  rough  in  tho  plateau  of  Wintcrherg.  around 
tho  sources  of  the  Kuhr.  the  highest  point,  Astcnborg  fM12 
m.).  being  entirely  barren.  .Mong  their  nrtrtbern  boundary, 
bordering  on  the  lowlaml,  Haarstrang  extends,  connecting 
to  the  \V.  with  the  coal  deposits  along  tbo  Ruhr,  (li)  Tbo 
Rhenish  system  shows  an  inclination  from  S.  S.  W.  (o  N. 
N.  K.,  and  follows  the  course  of  the  Rhine  from  Bille  to 
Mainz,  whence  it  continues  in  th<'  same  direction,  but  to 
the  E.  of  the  slate  mountains,  to  tho  Wejter.  With  its  two 
liighest  branches,  the  Vosges  and  the  Black  Forest,  it  en- 
closes the  low  plain  of  the  upper  Itbine,  tvhieh  siretnbcs  on 
both  siiles  of  this  river  from  Biile  to  Main/,  iind  which  must 
be  con-*idered  as  the  finest  region  «>f  tJeriiuiny.  nn  ai>eount 
nf  the  fertility  of  tho  soil,  the  mild  climate,  the  excellent 
fruit,  and  the  superior  wine.  Thi-  Bhenish  system  eoniists 
in  itf<  iniildle  chains  nnd  plateaus  of  .«aiid«tone  ;  in  its  Inwfr 
parts,  which  to  Ihc  !•".  and  to  the  W.  extend  Inwards  the 
.lura  Mountains,  nf  lime  and  red  sandstone;   in  its  highest 


pnrtSf  in  the  S.,  as  also  in  some  points  on  the  border  of  the 
low  plain  of  tho  upper  Rhine,  of  granite  and  gneiss  :  and 
in  tho  northern  parts,  belonging  to  tho  region  of  the  red 
sandstone,  heavy  masses  of  basalt  arc  found.  Although 
tho  Vosges  in  Alsace-Lorraine  and  France,  and  the  Black 
Forest  in  Baden  and  Wiirtcmbcrg,  are  separated  by  tho 
low  plain  of  the  upjter  Rhine,  in  which  tho  insulated  vol- 
canic mountain,  the  Kaiserslubl,  rises,  yet  they  show  many 
similarities:  the  same  height — Suizer  Belcben  in  tho  Vos- 
ges is  1432  m,,  Feld  Berg  in  tho  Black  Forest,  I-IU 4  m. :  tho 
same  abrupt  descent  towards  tho  plain  in  tho  regions  of  the 
older  formation,  and  the  same  gentle  declivity  in  those  of 
the  later;  tlio  same  extension  to  tho  S. — tho  Vosges  to 
tho  gap  at  Belfort.  tho  Black  Forest  to  tho  Rhino  at  Walds- 
hut ;  the  same  construction — granite,  gueiss,  and  Devonian 
strata  in  tho  higher  parts,  though  so  that  tho  latter  are 
more  prominent  in  tho  Black  Forest,  tho  former  in  the  Vos- 
ges. In  both  groups  small  streams  descend  on  the  steep 
side,  while  largo  rivers  havo  their  sources  on  tho  opjiosito 
sides,  the  Moscllo  in  tho  Vosges  in  France,  and  tho  Neekar 
and  the  Danube  in  the  Black  Forest.  Also  the  beauties  of 
nature,  tho  traditions,  and  tho  ruins  aro  similar,  though  they 
certainly  are  much  richer  in  theVosges.  But  IheVosges  form 
a  ridge  on  the  watershed  between  tho  Moscllo  and  the  III, 
and  tho  Black  Forest  has  none  ;  and  while  the  Black  Forest 
entirely  disappears  between  Carlsruho  arid  I'fordsheim,  tho 
Vosges  reach  to  tho  latitude  of  Strasburg  in  their  full  height, 
and  continue  then  through  lower  formations  of  red  sand- 
stone into  Rhenish  Bavaria,  where  at  Kaiser.-^lauten  a  con- 
nection takes  place  with  the  slate  mountains.  To  the  E. 
of  tho  low  plain  a  small  range  of  hills  connects  the  Black 
Forest  with  Oden  Wald,  which,  chiefly  extending  between 
tho  Neekar  and  tho  Main,  encircles  Heidelberg,  and  is  sep- 
arated from  Spcssart  by  the  Main.  Odenwald  and  Spes^art 
are  also  very  similar,  being  of  the  same  height  (about  (J2U  m.) 
and  same  formation,  sandstone  prevailing,  with  granite 
ami  gneiss  on  the  western  side.  On  tho  northern  sandstone 
plateau  of  tbo  Hesse,  Vogels  Berg  arises  between  (liessen 
and  Hanau,  consisting  mostly  of  basalt,  covered  witli  forests 
and  772  m.  high  {tbo  Taufstein).  Along  its  western  slope 
runs  tho  railway  from  Frankfort  to  Bremen;  along  its 
eastern  slojie.  that  from  Frankfort  to  Berlin.  Just  E.  of 
Vogels  Berg  lies  tho  High  Rhiin  (-\btsrhJln  in  Prussia,  CI.'jO 
m. ;  Kreuzberg  in  Bavaria,  il.'ID  m.),  in  whicli  group  basalt 
is  very  jironiincnt.  Tho  higher  ]»arts,  which  aro  treeless 
and  occupied  by  moorland  and  grass-fields,  are  covered 
during  tho  winter  with  heavy  snow-masses,  and  resemble 
tho  northern  countries  more  than  any  other  part  of  tho 
empire.  Near  the  point  where  tho  Fulda  and  the  Werva 
unite  and  form  the  Weser  arc  tho  Habichtswald ;  K.  of 
Cassel,  the  Meisncr;  near  tho  Werra,  the  t^olliiiger  M'ald, 
with  its  beautiful  forests  on  tho  right  side  of  the  Weser; 
tho  Egge  and  tho  rather  barren  plateau  of  Paderlmrn  W- 
of  tbo  Weser.  E.  of  tlio  sandstone  formation  follows,  from 
Heidelberg  to  Nuremberg,  a  formation  of  sliell-limestono 
and  red  sandstone,  tho  Suabian-Franeonian  terraces,  the 
most  remarkable  points  of  which  are  the  Franconian  Hills, 
between  the  Danube  and  the  Rhine  (Wtirnitz  and  Tauber), 
the  Steigerwald,  and  the  beautiful  Main  valley  in  Lower 
Franconia.  This  region  of  terraces  extends  as  far  as  the 
Jura  Mountains,  which  rise  very  abruptly  from  it,  whilo 
on  tbo  other  side  they  slope  gently  down  towards  tho 
Smibian-Bavarian  plateau.  The  tierman  Jura  is  a  con- 
tinualinTi  of  the  Swiss  Jura,  but  differs  very  much  from  it. 
It  has  not  those  parallel  edges  which  characterize  the  Swiss 
Jura;  it  rises  in  elevated  plats,  traversed  by  valleys.  At 
some  elevations  reigns  a  general  scarcity  of  water,  as  tho 
water  sinks  very  rapidly  through  the  Jurassic  limestone, 
and  forms  rich  springs  at  the  foot  of  the  mountiiins  and 
in  the  deep  v:illeys.  Numerous  eaves  are  found,  especi- 
ally in  Wiirteinl)erg  and  Franconia.  among  whieh  that  at 
Muggondorf  is  famous  for  tho  remains  it  oontains  of 
extinct  animals.  The  (Jerman  Jura  is  divided  into  tho 
Snabian  ancl  Franconian  Jura  by  a  fertile  basin,  the  Niird- 
linger  Ries.  The  former,  situated  mostly  in  \V  iirtemberg, 
is  1012  m.  high,  and  runs  fmm  S.  W.  to  N.  K. :  the  lat- 
ter, situated  between  the  Danube  and  tbo  Main,  extends 
into  tho  region  of  tho  Ficbtel  tJebirge,  has  from  CobufR 
a  direction  S.  and  N.,  and  is  much  lower.  To  (ho  AV.  id" 
the  Ubine.  beyond  the  sbelMime  and  red  sandstone  for- 
nnition  in  Iii»rraine,  on  the  .Moselle,  another  Jura  chain 
rises  at  Met/,  which  in  (Jermany  is  very  rich  in  iron  ore. 
but  which  ebielly  is  situated  in  Franco.  (8)  The  Heroyn- 
■^udetio  syslem  comprises  tho  nctrth  eastern  jtart 
<ntrul  tJerrnany,  and  has  a  general 
I  N.  W.  It  consists  of  two  well 
I.  The  sotilbern  contains  Bnhmer 
Tbiiringer  Wald,  and  Teutoburger 
>  lnnuntuin^  of  Silesia,  the  liar/,  and 
The  ground  holwcen  the  two  lines 
is  oftcupied  l>y  the  nmuntain  regions  uf  Boliemia  and  Mo- 
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of  the  inounlains   nf  C 

direednn  from  S.  Is.  t' 
marked  mountain  line: 
Wald.    Kiehtel   (iel.irge. 

Wald:  Ihe  nnrthern.  tin 
the  Weser  Monnliiins, 
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ravia.  the  Erz  Gebirge.  and  the  terraces  of  Thuringia.    The 

largest  part  of  this  system,  from  the  sources  of  the  Danube 
and  the  Oder  to  the  Thiiringer  Wald,  consists  chiefly  of  gran- 
ite and  gneiss;  in  the  north-wosti*rn  parts  influences  from 
the  other  systems  are  apparent.  The  Bohmer  Wald  forms 
the  boundary  between  liohemia  and  Bavaria.  To  the 
S.  E.  its  ofl'shoots  reach  the  Danube  between  Passau  and 
Linz.  It  is  chiefly  composed  of  gneiss  and  granite,  and  con- 
sists of  several  chains,  the  principal  one  of  which  is  on  the 
frontier  between  the  two  countries,  and  is.  like  the  chains 
belonging  to  Bohemia,  entirely  covered  with  forests.  The 
highest  points  are  in  the  principal  chain,  the  Great  Arber 
(1176  m.)  and  the  Great  Rachel  (145S  m.);  in  the  Bohe- 
mian chain,  the  Kubany  ( 1357  m.l.  situated  in  a  wilderness 
of  forests;  and  in  the  treeless  Bavarian  chains  on  the 
Danube,  the  Dreitannen  Riegel  (1216  m.).  On  the  liavariaa 
side  the  Bohmer  Wald  proper  terminates  in  a  deep  basin, 
through  which  the  railway  runs  from  Regeusburg  to  Prague. 
The  Oberpfalzerwald  forms  the  continuation  to  the  N.  W.. 
and  extends  to  the  plain  of  Naab  Wondreb;  it  is,  in  Bo- 
hemia, called  the  Czerkow  Mountains.  Beyond  these  rises  the 
Fichtel  Gcbirgo,  forming  the  watershed  between  the  Danube, 
Elbe,  and  Rhine.  It  forms  the  centre  of  the  German  moun- 
tains, those  of  German  Austria  included,  and  is  about  280 
E.  miles  distant  from  the  beginning  of  the  delta  of  the  Rhine, 
the  mouths  of  the  Weser  and  Oder,  and  the  cities  of  Pres- 
hurg,  Trent.  Bale,  and  Strasburg.  From  it  the  Eger  flows 
eastward,  and  the  Saale  northward,  both  to  the  Elbe;  the 
Main  westward  to  the  Rhine,  and  the  Xaab  southward  to 
the  Danube.  The  highest  points  are  the  Schnee  Berg  (1063 
m.)  and  the  Oiihsen  Kopf  (1026  m.).  Granite  and  gneiss 
form  the  principal  rocks  of  this  group.  Gneiss  is  found 
especially  on  the  plateau  of  Frankcnwald,  which  leads  from 
Fichtel  Gebirge  to  the  Thiiringer  Wald.  and  is  covered  with 
magnificent  forests.  The  Thiiringer  Wald.  so  important  as 
the  boundary  which  separates  the  Franconians  in  the  S. 
from  the  Thuringians  in  tho  N.,  forms  to  the  .S.  E.  a  broad 
plateau,  but  to  the  N.  W.  a  real  edge,  terminating  in  a 
cone  at  Eisenach  on  the  Worra.  In  the  broader  south- 
eastern part  the  rocks  of  tho  Silurian  and  Devonian  forma- 
tions are  most  prominent.  The  north-western  part,  begin- 
ning at  the  source  of  the  Werra,  consists  of  porphyry  and 
different  kinds  of  crystalline  rocks.  Tho  highest  points  are 
the  Great  Bcerberg  (0S4  m.)  and  the  Schnee-Kopf  (1178  m.), 
both  situated  on  the  Schmucke;  farther  to  the  X.  W.,  the 
Inselsberg  (014  m.),  and  at  Eisenach  tho  celebrated  Wart- 
burg.  To  the  X.  of  the  Thiiringer  Wald  the  Thuringian  ter- 
races extend  to  the  Harz,  the  plateau  of  Eichsfeld  forming 
the  watershed  between  the  Weser  and  the  Elbe.  The  Harz 
is  a  group  of  mountains  56  E.  miles  long,  situated  between 
the  Leine  and  Saale,  and  sloping  abruptly  to  the  N.  to- 
wards tho  lowland.  Its  most  beautiful  points  arc  found 
along  its  northern  border,  the  Seike  Valley,  Bode  Valley, 
Viktors  Hohe,  Use  Valley,and  the  Brocken.  tho  highest  point 
(1141  m.),  from  which  the  plateau  of  the  upper  Harz 
stretches  to  the  W.,  and  that  of  the  lower  Harz  to  the  E. 
The  principal  rocks  of  the  Harz,  along  whose  northern 
border  chalk  formations  have  assumed  wonderful  forms, 
arc  granite  chiefly  in  Brocken,  Silurian  rocks  in  tho  upper 
Harz.  red  sandstone,  melaphyre,  and,  as  frame  of  tho  whole, 
zechstein.  The  north-western  part  of  the  Hercynian  sys- 
tem, traversed  by  the  Leine  and  the  Weser.  and  extend- 
ing nearly  to  the  Ems,  consists  of  numerous  ranges,  in 
which  are  found  coal,  Jurassic  rock^.  and  chalk.  The 
Teutoburger  Wald,  wholly  to  the  W.  of  tho  Weser,  and  tho 
Weser  Mountains,  with  the  gates  of  tho  AVeser,  beyond 
Minden.  run  in  the  same  direction  as  the  two  principal 
lines  of  the  system.  Between  the  Weser  and  the  Leine, 
Siintel,  Deister,  and  Biickeberg  are  situated,  containing  con- 
siderable eoal  deposits;  in  the  N.  W..  near  the  Ems,  lies 
the  small  but  important  coal  mountain  of  Ibbenbiihren. 
None  of  all  these  ranges  reaches  the  height  of  500  m. 
From  the  Fichtel  Gebirge.  the  Erz  Gebirge  stretches  to  the 
N.  E.,  forming  the  boundary  between  Saxony  and  Bohemia. 
It  is  steep  towards  the  valley  of  the  Eger,  but  slopes  gently 
towards  the  low  plain  in  the  N.  along  the  Mulde.  Keil 
Berg  (1235  ra.)  and  Fichtel  Berg  (1213  m.)  are  the  highest 
points.  The  prevailing  rocks  are  gneiss,  granite,  mica, 
and  e!ay-slate,  to  which  must  be  added  porphyry  and  red 
sandstone,  with  the  cave  formations  at  Zwickau,  Chemnitz, 
and  Dresden  (Potschappel).  At  the  Elbe  above  Pirna  we 
meet  the  sandstone  mountains  of  the  Elbe,  which,  under  the 
name  of  Saxon  Switzerland,  have  acquired  a  fame  not  quite 
deserved.  They  are  continued  to  the  "E.  along  the  boundary 
of  Saxony  and  Bohemia  by  the  Lausitzer  mountains,  while 
to  the  N.  the  granite  plateau  of  Upper  Lausitz,  on  which 
the  Spree  originates,  extends  from  Dresden  to  Gorlitz.  E. 
of  the  Lausitzer  mountains  the  Silesian  mountains  begin, 
which  extend  in  a  south-eastern  direction,  partly  in  Silesia, 
partly  in  Bohemia  and  Moravia,  to  tho  large  basin  of  the 
upper  Oder,  through  which  the  railway  leads  from  Upper 


Silesia  to  Vienna,  and  beyond  which  the  Carpathians  begin. 
Within  these  boundaries  the  Silesian  mountains  are  divided 
twice  by  cuts  running  from  S.  to  N.,  once  at  the  upper 
Bober,  and  once  at  Glatz,  through  which  two  depressions  the 
railroads  of  Silesia  connect  with  those  of  Austria.  In  the  ba- 
sin of  the  upper  Bobcr  rises  the  Riesen  Gebirge,  on  the  bound- 
ary between  Silesia  and  Bohemia.  This  group  contains  the 
highest  mountains  of  Central  Germany,  well-marked  ridges, 
covered  with  forests  and  beautiful  valleys.  The  highest 
point  is  Schneekoppe  (1665  m.).  Like  their  western  con- 
tinuation, the  Isorgebirge.  they  consist  mostly  of  granite 
on  the  Silesian  side,  and  of  mica  in  Bohemia  and  the 
Schneekoppe.  The  beautiful  Hirschberger  Valley  lies  at 
their  northern  foot.  The  melaphyre  and  porphyry  forma- 
tions of  the  coal  mountains  of  Lower  Silesia  at  Walden- 
Imrg,  lie  to  the  E.  of  the  upper  Bober,  and  form  tho  transi- 
tion to  the  mountain-system  of  Glatz.  This  surrounds  the 
kettle-shaped  valley  of  Upper  Glatz,  and  consists  of  several 
mountain-ranges,  of  which  the  Heuscheuer  in  the  W..  with 
its  freestone,  belongs  to  the  chalk  formation,  while  the  Eu- 
len  Gebirge  in  the  N.  and  on  the  border  of  the  plain,  as  well 
as  the  Glatzer  Schneegebirge  (Great  Schnee  Berg,  1412  m.), 
consists  mostly  of  gneiss.  To  the  S.  E.  the  Sudetic  Moun- 
tains (Altvater,  1440  m.)  are  situated,  wholly  within  the 
boundaries  of  Austria. 

The  North  German  lowland  is  only  a  small  part  of  the 
great  European  lowland,  which  occupies  almost  tho  whole 
of  Eastern  Europe,  and  to  the  W.  reaches  as  far  as  the 
Strait  of  Dover.  In  Germany  that  part  of  the  lowland 
which  lies  to  the  W.  of  the  Elbe  differs  very  much  from 
that  which  lies  to  the  E.  Fertile  marshes  extend  along  the 
North  Sea,  also  on  tho  eastern  side  of  the  Elbe,  along  the 
whole  western  coast  of  Sleswiek-Holstein.  They  generally 
lie  so  low  that  they  must  be  protected  against  the  sea  and 
the  rivers  by  dykes.  Here,  in  the  western  part  of  the  Ger- 
man lowland,  large  swamps  alternate  with  sand-tields,  and 
real  hill-ranges  do  not  appear  to  any  extent,  except  in  the 
vicinity  of  the  Elbe.  Tho  Liineburger  Heide,  with  their 
brown  heath,  can  su]iport  only  coarse  sheep  and  bees.  In 
the  eastern  part,  on  tho  contrary,  hill-ranges  appear,  and 
stretch  eastward  to  tho  Ural  Mountains.  Of  special  interest 
is  the  Baltic-Uralic  ridge,  which  begins  in  Jutland,  curves 
around  the  Baltic  through  Sle.swick-Holstein.  Mecklenburg, 
Brandt'uliurg,  Pomerania,  and  Prus^^ia,  is  traversed  by  the 
Oder  and  the  Vistula,  and  forms  in  Russia  a  most  import- 
ant watershed.  It  consists  of  a  broad,  undulating  exten- 
sion, is  rich  in  lakes,  and  rises  in  Germany,  in  the  province 
of  Prussia,  thrice  to  the  height  of  300  m.  Another  ridge, 
tho  Mark-Silesian,  stretches  through  Brandenburg  and 
Silesia  from  N.  W.  to  S.  E..  ami  communicates  in  Poland 
with  the  Polish  mountains.  Between  these  two  ridges  large 
lowlands  extend,  especially  in  Brandenburg,  along  the 
Havel,  the  Spree,  and  the  Oder,  and  these  lowlands  have 
made  it  easy  to  establish  a  communication  by  canals  be- 
tween the  Elbe,  Oder,  and  Vistula.  Lowlands  and  beau- 
tiful hill-ranges  are  also  found  along  the  Baltic;  as,  for 
instance,  on  tho  island  of  Riigen.  Dunes  also  appear;  as, 
for  instance,  on  the  land-strip  which  separates  the  Ku- 
rische  HaflT  from  the  Baltic,  where  they  arc  more  extensive 
than  in  any  other  place  in  Eurojie.  The  foundation  of  the 
whole  North  German  lowland,  at  least  to  the  E.  of  tho 
Elbe,  belongs  to  the  Tertiary  formation,  which,  however, 
is  covered  on  the  elevations  with  diluvial,  and  in  tha  de- 
pressions with  alluvial  formations.  The  older  rocks  appear 
very  seldom  on  the  surface,  except  on  Riigen  and  in  Meck- 
lenijurg  :  chalk  and  even  Jurassic  rocks  occur  in  Pomerania  ; 
shell-lime  at  Rudersdorf.  near  Berlin  ;  gypsum  and  exten- 
sive rock-salt  deposits  at  Segcborg  in  Sleswiek-Holstein, 
Sperenberg  in  Brandenburg.  Inowraclau  in  Posen,  and  in 
Hanover.  Also  other  rocks  are  found  along  the  mountain- 
land:  as.  for  instance,  Devonian  at  Magdeburg,  tu  the  W. 
of  the  Elbe ;  granite  and  serpentine  in  the  insulated  Zobten 
(728  m.).  near  Breslau  in  Silesia;  and  large  coal  deposits 
appear  in  I'pper  Silesia,  to  the  E.  of  the  Oder,  in  spurs  of 
the  Carpathians. 

Hifdrograpin/.  —  The  German  empire  borders  on  two 
seas,  the  North  Sea  and  the  Baltic.  In  the  North  Sea 
the  usual  tide  rises  3,  the  highest  spring-flood  S.  metres. 
A  number  of  islands  are  scattered  along  the  coast  from  the 
Netherlands  to  Jutland,  among  which  Borkum,  Norder- 
ney,  and  Sylt  belong  to  Germany.  The  sea  between  these 
islands  and  the  mainland  is  called  the  Watten  Sea.  but  in 
many  places  it  is  entirely  dry  at  low  tide.  The  Gulfs  of 
Dollart  and  Jade  cut  deeply  into  the  mainland;  also  the 
mouths  of  the  Weser,  Elbe,  and  Eider  expand  into  a  sort 
of  gulfs.  The  Baltic,  which  has  no  tides,  forms  long,  nar- 
row, and  deep  gulfs  in  Sleswiek-Holstein  (Flensburg.  Kiel), 
A  remarkable  feature  are  the  Haffs.  large  fresh-water  lakes 
or  estuaries  of  rivers.  The  Pomeranian  Half  in  Pomerania 
is  separated  from  the  Baltic  by  the  islands  of  Usedom  and 
Wollin.     In  Prussia  the  Frische  Haff,  at  the  mouths  of  the 
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Vistula  and  the  Pregcl,  and  the  Kurischc  Ilaff,  at  the  mouth 
of  the  Mcinel,  are  pepnratnd  from  tho  Baltic  by  oarrow 
land-strips  covered  with  duneg.  Tho  ilcnnan  empire  owns 
p:irts  of  seven  river-valleys  and  three  large  coast-stream?. 
Of  the  latter,  the  Pre^el  flows  to  the  Uuitic.  ami  the  Eider 
and  Em-^  to  the  Xorth  8ea  :  of  tho  former,  the  Meiuel.  Vie- 
tula,  and  Oder  flnw  tn  the  Baltic,  the  EUie,  Weser,  and  Rhine 
to  the  Xorth  Sea.  and  the  Danube  to  the  Black  Sen.  Of  all 
these  rivera,  the  Wcscr  is  the  only  one  which  belongs  en- 
tirely to  the  (German  empire — of  the  Elbe  and  Oder,  tho 
largest  jjart ;  of  the  Rhine,  the  larger  half.  Tho  Memel  (in 
KusHia  called  Niemen)  Hnws  through  tho  north-eastern  cor- 
ner of  the  enii>ire,  and  divides  into  two  branches,  the  Russ 
and  the  (tilgo,  both  of  which  fall  into  the  Kurischc  Haff. 
It  is  -lUil  m.  long,  and  connects  with  the  Pregel  by  the  Oilge 
and  several  canals.  The  Pregel,  tho  principal  riverof  East 
Prussia,  is  formed  by  the  luster,  Pissa,  and  Angerapp,  re- 
ceives the  Alle,  sends  the  Doime  to  the  Kurisclie  Half,  and 
passes  through  tho  Frischc  Haff  to  the  Baltic.  Tlio  Vistula 
(652  E,  miles)  rises  in  Austrian  Silesia  in  the  Carpathians, 
and  belongs,  in  a  small  part  of  its  upper  course,  to  Sile- 
sia ;  it  then  traverses  Qalicia  and  Poland  in  a  great  curve, 
an<l  enters  Prussia  above  Thorn,  where  in  the  fertile  low- 
land it  divides  into  several  branches.  Two  of  these  branches, 
among  which  is  the  Xogat,  flow  to  tho  Frischc  Half — two 
directly  to  the  Baltic,  in  the  vicinity  of  Dannie.  Its  largest 
feeder  in  Poland  is  the  Narew,  with  the  Bug;  its  affluents 
in  Prussia — the  Drewenz  from  the  right  and  the  Brahe  from 
tho  left — are  less  imjortant,  but  they  ha\e  a  considcralde 
fall,  and  form  a  system  of  canals,  among  which  tlie  Elbing- 
Oberlandischo  in  East  Prussia  leads  from  the  Drewenz  to 
the  Elbiug,  which  falls  into  the  Frische  Haff  beside  tho 
Nogaf.  while  the  Brombergcr  Canal  connects  the  Brahe 
with  the  Netzc.  an  affluent  of  the  Oder.  Among  the  coast- 
rivers  of  Pomerania  may  be  mentioned  the  Siolpe,  Wipper, 
Persanto,  and  Rega.  The  Odor  (.'jSU  E.  miles  long)  has  its 
fioureea  in  ]\[oravia,  flows  through  Silesia,  Brandenburg. 
and  Pomerania,  becomes  navigable  in  Upper  Silesia,  forms 
the  Pomeranian  Haff.  and  falls  into  the  Baltic  through  three 
branehes^the  Peenc.  Swine,  and  Dievenow.  The  only  im- 
portant among  its  affluents  from  tho  right  side  is  the  Wurthe 
(44^2  E.  miles),  which  receives  from  the  right  the  Xetze  (211 
E.  miles),  whicli  again  communicates  with  the  Vistula 
through  the  Brombergcr  Canal.  To  tho  left  it  receives  the 
Glatzer  Xeisse,  the  Bober,  and  tho  Lausitzer  Neisse,  which 
all  originate  in  the  Silcsian  Mountains,  but  contain  very 
little  water 'luring  the  summer;  in  the  Pomeranian  plain 
it  receives  the  Peene.  The  Oder  is  in  Brandenburg  con- 
nected with  tho  Elbe  by  the  Fr.  Wilhi-hn  Canal,  which  leads 
to  tho  Spree,  and  tho  Finow  Canal,  which  leacls  to  tho 
Havcl.  Between  tho  Oder  and  the  Elbe  is  a  long  lino  of 
coast-land  which  is  cut  at  Rostock  by  the  AVnrnow  and  at 
LUI)eck  by  the  Trave.  The  Elbo  (721  E.  miics  long)  rises 
in  Bohemia  in  the  Ricsen  (Jcbirge;  flows  in  a  curve  through 
Northern  Bohemia,  where  it  receives  the  Moldau  and  the 
Eger ;  enters  the  Herman  empire  through  tho  sandstono 
mountains  of  the  Elbe  and  the  lowlaml  at  Dresden:  trav- 
erses the  kingdom  and  the  province  of  Saxony,  Anhalt, 
Hanover,  Mecklenburg,  and  Sle? wick- Hoist ein.  and  falls 
into  the  Xorth  Sea  81  E.  m.  below  Hamburg,  having  a 
breadth  of  II  E.  m.  at  its  mouth.  It  is  decidedly  the 
most  important  river  of  Northern  (Jormany  ;  it  opens  a 
navigable  water-road  far  into  Bohemia ;  ami  through  navig- 
able affluents  and  canals  it  communicates  with  all  the  rivers 
of  the  eastern  part  of  the  country.  Near  its  nu»uth  stamls 
tho  most  important  port  of  Germany,  Hamburg.  On  the 
right,  the  Elbo  receives,  besides  tho  Elde  in  Mecklen- 
burg, the  Havcl  (221  E.  m.),  through  whoso  affluent,  the 
Spree,  on  whicdi  Berlin  stands,  it  coiinecrts  by  canals  with 
the  Oiler.  On  the  left  it  rofcives  the  MuMe  from  the 
Erz  (Jcbirge,  the  Saalc  (220  E.  m.),  which  gathers  a  part 
of  the  waters  from  the  Fichtel  Gehirge  and  the  Thiiringer 
AVald  through  the  Ilm,  on  which  Weimar  stands;  from  the 
Thuringian  terraces  through  the  Unstrnt  ;  from  tho  Harz 
through  the  Bode;  and  from  tlie  Erz  tli-birge  through  the 
While  Elster,  on  which  Leipzig  stands.  The  \Veser(2fl"  E. 
m.)  is  formed  by  the  Werra  from  Thiiringer  Wald  and  tho 
Fulda  from  the  Hohe  Rhiin  ;  receives  on  the  right  the  Allcr. 
through  the  Ocker,  au'l  Leine.  on  the  left  the  Hunle.  pusses 
by  Bremen,  and  falh  into  the  North  Sea  Iielow  Brerner 
liafeii,  having  a  breadth  of  7  E.  in.  at  its  mouth.  The  Ems 
flows  through  sand-ficlds  and  moorlands,  mostly  uncuilti- 
vatccl,  in  Westphalia  and  Hanover,  and  fulls  into  th'o  Dol- 
lart.  The  Rhine  ('M^  E.  m.),  the  prineipiil  water-road  in 
Western  <lermany,  and  from  Ilj\le  to  the  boundaries  of  the 
Netherlands  wholly  within  German  territory,  originates 
from  several  sources  in  the  Swiss  Alps,  and  divides  in  the 
Netherlands  into  numerous  branohes.  That  part  of  the 
Rhine  which  lies  between  the  Luke  of  Constance  and  BiVle 
belongs  partly  to  Sivitzerlimd  and  partly  to  Germiiny. 
From  BAlo  to  Mainz  the  Rhino  traverses  the  plain  r>f  the 


upper  Rhine;  from  Bingen  to  Bonn  it  breaks  through  the 
elate  mountains;  and  at  Itonn,  opposite  thcSieben  Gcbirge, 
it  enters  into  the  North  German  lowland.  On  the  right 
the  Rhino  receives  first  several  small  streams  from  the 
Black  Forest,  among  which  are  the  Kinzig  and  the  Murg: 
then  the  Xeckar  (247  E.ni.^,  the  principal  riverof  Wiirtem- 
berg,  originating  on  the  oftstern  side  of  the  Black  Forest, 
and  receiving  from  the  left  the  Enz.  and  from  the  right  the 
Kocher  and  the  Jagst  :  and  at  last  the  Main  (.'»l)S  E.  m.l, 
which  is  formed  by  tho  Wliite  Main  from  the  Fielitel  tJe- 
birge.  and  the  Red  Main  from  the  Frauconian  .lura,  and 
which  flows  througii  Franconia  with  a  very  winding  course, 
joining  the  Rhino  in  the  northern  part  of  the  phiiu  uf  the 
upper  Rhine.  o])))oBite  Mainz,  and  receiving  from  the  left 
the  Regnitz  and  the  Tauber — from  the  right  the  Franconian 
Saalo:  the  Ludwigs  Canal  connects  tho  Regnitz  at  Bam- 
berg with  the  AltmiihI.  an  affluent  of  the  Danube.  Other 
affluents  of  the  Rhine  on  its  right  are  the  Lahn,  Sieg, 
Ruhr,  and  Lippe.  On  its  left  it  receives  the  III  near 
Strasburg,  tho  Nalie  at  Bingen,  and  at  Coblenz  the  Moselle 
(314  E.  m.),  which  rises  on  the  French  side  of  the  Vosgcs, 
traverses  Metz,  and  receives  on  tho  right  side  the  Saar, 
which  also  comes  from  tho  Vosges.  At  Strasburg  the 
Rhinc-Rhano  and  the  Rbine-Marne  canals  connect  the 
Rhine  and  tho  111  with  the  RhAiio  and  tho  Marne.  The 
Danube  (1771  E.  m.),  tho  principal  river  of  Southern  Ger- 
many, is  formed  at  Donaucschingen  by  the  Brege  and  the 
Brignch,  which  both  rise  in  the  Black  Forest.  After  break- 
ing through  tho  Jura,  it  flows  along  the  northern  border  of 
the  Suabian-Bavarian  ])lateau.  through  Wiirtemberg  and 
Ba^varia,  and  enters  Austria  below  Passau.  It  becomes 
navigable  at  I'lm,  and  receives  from  the  left  tho  AitmiihI. 
tho  Naab.and  the  Regen,  and  from  the  right  the  Iller.  I.cch, 
Isar,  and  Inn.  The  last  rises  in  Switzerland,  is  .'U7  E.  m. 
long,  the  principal  stream  of  tho  Northern  Tyrol,  and  joins 
tho  Danube  at  Passau,  after  receiving  from  the  right  the 
Sah.a. 

There  are  many  lakes  in  Germany,  but  no  great  ones. 
Most  of  them  are  situated  in  the  vicinity  of  the  Alps  and 
on  tho  Baltic-Uralio  ridge  or  near  the  Baltic.  In  the  S. 
the  lakes  of  Chicm,  Wiirm,  and  Ammer  are  the  most  im- 
portant ;  King's  Lake  is  tho  most  beautiful ;  of  tlie  Lake 
of  Constance,  parts  belong  to  Austria  and  to  Switzerland. 
In  tho  N.  the  most  noticeable  lakes  are  Miiritz  and  Sehwerin 
in  Mecklenburg,  Lebain  Pomerania.  Geserich  on  the  bound- 
ary between  East  and  West  Prussia,  and  Mauer,  Luweutin, 
and  Spirding  in  East  Prussia. 

nimntr. — The  German  empire  is  situated  in  the  happy 
temperate  zone.  Only  a  few  peaks  of  the  Alps  on  the 
southern  boundary  of  Bavaria  rise  into  the  snow-region. 
In  tho  other  mountains  there  are  also  a  few  points  where 
tho  snow  may  last  into  tho  summer,  and  sometimes  the 
whole  year  round.  But  tin;  whole  country  lies  in  the  region 
in  which  tho  warm  and  moist  winds  still  have  ])ower 
enough  to  resist  the  arctic  currents,  and  in  which  rain  may 
occur  at  every  season.  The  lowest  annual  rainfall,  between 
12  and  16  inches,  has  been  observed  in  the  centre  of  tho 
Silcsian  plain  at  Polnisch-Wartenberg  and  Breslau.  at 
Wiirzburg  on  the  Main,  at  Siguiaringen  on  the  Danube,  at 
lUirkhcim  in  Rhenish  Bavarin,  and  at  GUstrow  in  Meck- 
lenburg. The  largest  rainfall  lias  been  observed  on  tlio 
North  Sea  (27-'J5  in.),  and  in  tho  mountains — in  the  Ricsen 
Gcbirge,  4.'i ;  in  the  upper  Harz,  5I>  in.  ;  in  the  slate  moun- 
tains. 40;  in  the  A!|ps  and  the  Black  Forest,  fjij ;  and  in 
the  Vosges,  4.'i  in.  The  annual  average  heat  of  (Jcr- 
many,  exclusive  of  the  mountains,  varies  from  \'.\°  to  .^il'' 
F.  Along  the  Baltic  coast,  or  in  the  vicinity  of  it.  the 
heat  rises  from  4;t°  F.  in  tho  north-eastern  part  of  East 
Prussia  to  47"  F.  at  Kiel,  while  the  North  German  land  ridge, 
situated  farther  buck,  shows  not  \:\°  F.  in  tlie  province  of 
Prussia,  and  not  4.^°  in  the  more  elevated  jiorlions  farther 
W.  The  highest  annual  average  heat  is  found  in  the  plain  of 
theuiij>er  Rhiiu-.  where  it  slowly  increases  from  Frankfrn-t- 
on-Main  to  the  Neckar,  and  then  again  decreases  towards 
the  S.,  acconling  to  the  elevation.  <>ii  the  Main,  at  Stras- 
burg and  B:\lc,  tbe  annual  average  heat  is  a  little  below 
50°;  on  the  lower  Neckar  aurl  in  the  immediate  surround- 
ings on  lioth  sides  of  tho  Rhine,  more  than  f>l°. 

The  vine  and  the  maize  reach  in  (J ermany  their  norlhem- 
mo«t  boiimlary.  The  f<»rmer  ileinaiids,  in  onler  to  be  cul- 
tivated with  success,  an  annual  average  heat  of  at  least  7° 
R.,  and  the  latter  even  somewhat  more.  Thus,  the  maize 
still  ripens  in  the  south-western  parts  of  tho  country,  but 
in  the  districts  around  fhi-  Havel,  where  in  Potsdam  table- 
grapes  are  still  produceil.  it  is  ctiltivaled  only  as  fodder.  On 
the  Rhine  the  vine  stops  at  Bonn — on  the  Saalo  a  little  below 
tho  mouth  of  tho  llnstrut.  Tho  chestnut  has  its  northern- 
most boundary  between  Coblen/.  and  Cologne,  hut  it  is 
still  found  at  WernigeriMle  in  the  Harz.  The  peach  ripens 
still  in  the  open  air  in  Ubenirth  Prussia,  but  in  Brandenburg 
only  under  shelter:   tlie  unlnnt,  ..n   the  contrary,  aucfeiMis 
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even  ia  West  Prussia.     The  flowering  of  fruit  trees  takes 

placo  at  Mcmel  eiglit  days  later  tlian  at  Kiiuigsljcrg,  three 
weel£s  later  than  at  Berlin,  and  four  wcelis  later  than  on 
the  Rhino.  The  Ijeet-ruot  succeeds  well  in  the  fertile 
regions  between  the  Oder  and  the  Weser,  but  in  East 
Pr'us'-ia  it  contains  very  little  sugar.  Of  the  forest  trees, 
the  red  beech  .stops  a  Utile  S.  of  Kijnigsberf^.  The  ice  lies 
ecncriiUy  26  days  on  the  Rhine.  30  on  the  Weser,  62  on  the 
Elbe,  70  on  the  Oder,  86  on  the  Vistula,  and  116  on  the 
Mom'el.  Storms  are  more  numerous  and  violent  in  the 
S.  than  in  the  N.  Heavy  earthquakes,  such  as  occur  in 
Southern  Europe,  have  never  been  observed  in  Germany. 

Although  the  climate  generally  is  healthy,  yet  endemics 
and  epideinics  occur,  such  as  fevers  in  the  swamp  districts 
and  goitre  in  some  mountain-regions;  and  among  epi- 
demics cholera  and  sniallpo.';.  Cholera  appeared  for  the 
first  time  in  Germany  in  1831 ;  from  1831  to  1874,  420,000 
persons  died  by  this  disease. 

M!,iei-iih.—iba  production  of  gold  is  very  small,  640 
pounds  yearly:  more  important  is  that  of  silver,  which  is 
seldom  found  pure,  but  generally  mixed  with  lead  and  copper 
ore;  228.000  pounds  were  produced  in  1872,  of  which  162,653 
pounds  in  Prussia,  chiefly  in  the  Ilarz,  and  over  02.000 
pounds  in  the  kingdom  of  Saxony,  at  Freiberg.     At  Frci- 
beri;  and  at  Klausthal  in  the  Harz  arc  mining  academies,  of 
which  the  former  is  the  centre  of  the  whole  science  of  luct- 
alliirgyand  mining.     Lead  ore  to  the  .amount  of  2,500,000 
cwts.  is  annually  raised,  especially  at  Aix-la-Chapcllc,  Op- 
peln,  Wiesbaden,  in  Ilarz,  and  at  Freiberg.     In  1872  the 
smelting  produ'jed  1,160,000  cwts.  of  lead  and  litharge,  of 
which  i'08l),144  cwts.  were  in   Prussia  alone;  one-half  at 
Aix-Ia-Chapelle.     About  5,000.000  cwts.  of  copper  ore  are 
annuallv  raised,  especially  in  the  zechstcin  formations  at 
Merseburg  in  the  province  of  Saxony,  in  the  eastern  Ilarz, 
and  at  Arnsberg  in  Westphalia.     The  smelting  produces 
annually  about  150,000  cwts.  of  copper.     Germany  is  very 
rich  in  iron  ore.     The  most  remarkable  strata  are  found  in 
the  .lura  Mountains,  on  the  left  side  of  the  Moselle  in  Lor- 
raine, connecting  with  the  rich  strata  in   Luxemburg;  in 
the  Lower  Devonian,  on  the  right  side  of  the    Rhine  from 
the  Wied,  N.  of  Coblcnz.  to  Siegen  in  Westphalia;  in  the 
Upper  Devonian,  on  the  Lahn  in  Wiesbaden;  and  in  Fich- 
tel  (Jebirge,   Erz  Gebirge,   Upper  Silesia,   and  Thiiringer 
Wald.     The  production  of  iron  ore  amounts,  at  present,  to 
more   than   iiO.OOO.OOO   cwts.  annually,  of  which,   in   1872, 
73,427,353    cwts.    were    produced    in    Prussia,    and    about 
14,000,000  cwts.  in  Alsace-Lorraine.    The  production  of  pig 
iron,  surpassed  only  by  England  and  .\merica.  amounted  in 
1872  to  about  36,000,000  cwts. — namely,  29,156,704  cwts. 
in   Prussia,  4,441,401  in  Alsace-Lorraine,  1,210,5U7  in  Ba- 
varia, and   about  1,500,000  in   the  other  states.     .\t  least 
160.000  men  are  employed  in  Germany  in  the  production 
of  iron.    More  than  7,000,000  cwts.  zinc  ore  (calamine  and 
zinc-blende)  .are annu.ally  raised:  calamine  (nearly  6,000,000 
cwts.)  especially  at  Lcuthen  in  Upper  Silesia;    zinc-blende 
in  Westphalia  and   Rhenish  Prussia.     The  production  of 
zinc  in  1872  amounted  to  1,163,779  cwts.     Manganese  ore 
is  chiefly  raised  at  Wiesbaden  on  the  Lahn  and  in  the  Thii- 
rin"-er  Wald.    Bismuth  is  found  in  the  kingdom  of  Saxony  ; 
antTmony    in   Thuringia    and   Westphalia;    cobalt    in    the 
kingdom  of  Saxony  and  Hesse-Nassau  ;  nickel  and  tin  in 
•   Saxony  :  quicksilver  in  Westphali.a,  but  only  in  small  quan- 
tities. "  Coal  is  the  most  important  mineral  which  Germany 
possesses.    It  is  found  in  seven  large  and  sever.al  minor  de- 
posits.   Of  the  large  deposits,  five  belong  to  Prussia,  and  two 
to  the  kingdom  of  Saxony.    The  largest  of  all  coal  deposits 
in  Germany  is  that  in  Upper   Silesia.     It  stretches  into 
Austria  anil  Russia,  but  is  most  powerfully  developed  in 
Germany   in    the    districts    of    Taruowitz.    Beuthen,    .and 
Zabreg,  from  which  it  extends  into  the  neighboring  coun- 
ties of  Pless,   Rybnik.   Tost-Gleiwitz,  and   Ratibor,  com- 
prising an  area  of  532  E.  sq.  miles  and  reaching  the  surface 
on  an°area  of  213-234  E.  sq.  miles.     The  working  of  this 
coal-field  began  in  1784;  at  the  beginning  of  this  century 
the   production    amounted    to   400.000    cwts.,  in    1822  to 
4,000,000,   in    1864  to  75,000.000,  in   1873  to  156,786,309 
cwts.     The  second  great  coal  deposit  is  situated  in  Lower 
Silesia,  in  the  district  of  Waldenburg,  but  some  of  its  strata 
extend  into  the  county  of  Glatz,  and  through  the  district 
of  Landshut  into  Bohemia.     The  production  of  this  field 
amounted  in  17S7  to  800,000  cwts.,  in   1838  to  4,000,000, 
in  1864  to    21,000,000,   and    in    1872  to  42,351,118    cwts. 
The  third  great  coal-field  in    Prussia  stretches  along  the 
northern  border  of  the  slate  mountains  on  the  Ruhr,  espe- 
cially in  the  districts  of  Dortmund,  Bochum,  and  Hagen 
in  Westphalia,  and  Essen  and  Duisburg  in  Rhenish  Prus- 
sia.    It  is  51   E.  m.  long,  and  extends  on  the  left  side  of 
the   Rhino   below   very  recent   layers  of  earth;  that  part 
which  reaches  the  surface  comprises  170  E.  sq.  miles,  the 
whole  340.     The  production  of  the  Westphalian   ilivision 
amounted  in  1740  to  600,000  cwts.,  in  1800  to  4,000,000,  in 


1854  to  24,000,000,  in  1864  to  76,500,000,  and  in  1872  to 
175,710,249  cwts.;  that  of  the  Rhenish  Prussian  division 
amounted  in  1827  to  3,500,000,  in  1 854  to  27,000,000,  in  1 864 
to  65,500,000,  and  in  1872  to  105.604,763  cwts.  About 
200,000,000  cwts.  are  annually  shipped  from  these  coal- 
fields by  rail,  and  30,000,000  to  40,000,000  by  the  Rhine.  The 
fourth  coal-field  is  situated  in  two  separate  basins  near  .\ix- 
la-Chapelle,  to  the  N.  of  the  Hohe  Venn;  they  yielded 
20.826,285  cwts.  in  1872.  The  fifth  coal-field,  on  the  Saar, 
at  the  southern  foot  of  the  slate  mountains,  extends  into 
Bavaria  and  Alsace-Lorraine;  the  productions  of  the  Prus- 
sian part  amounted  in  1815  to  2,000,000,  in  1854  to 
24,000,000,  in  1864  to  56.000,000,  and  in  1872  to  84,444,680 
cwts.,  besides  3,577,278  cwts.  in  Bavaria  and  5,804,110 
cwts.  in  Alsace-Lorraine.  Several  other  minor  coal-fields 
are  found  in  Prussia:  at  Ibbenbiihren  in  Westphalia 
(3,074.373  cwts.  in  1872),  in  Hanover  and  Hesse-Nassau 
(7,720,896  cwts.  in  1872),  and  at  Wcttin  on  the  Saale,  N. 
of  Halle.  Of  the  two  coal-basins  in  tho  kingdom  of  Sax- 
ony, the  one  is  situated  at  Potschappel,  near  Dresden ; 
tho  other,  and  more  important,  at  Zwickau  and  Chemnitz. 
They  yielded  in  1845,  9,000,000,  in  ISiS,  24,000,000,  and  in 
1872,  58,925,228  cwts.  Minor  coal-fields  aro  worked  on  tho 
southern  side  of  the  ThUringer  Wald.  at  Ncuhaus  in  Mein- 
iugcn,  and  at  Bockhing  in  Bavaria,  in  the  Black  Forest  in 
Baden,  and  in  tho  Tertiary  formations  in  Bavaria  at  the  foot 
of  the  Alps.  Tho  total  production  of  co.al  in  Germany  in 
1872  was  606,000,000  cwts. — namely,  in  Prussia  590,475,512 ; 
in  Saxony  58,925,229;  in  Bavaria  8,248,237;  in  Alsace- 
Lorraine  5,840,511 ;  and  in  tho  other  states,  2,000,000  cwts. 
In  the  same  year  40.101.802  cwts.  of  coal  and  coke  were 
imported  to  the  German  ZoUverein ;  81,670,481  cwts.  ex- 
ported. Coal  is  imported  from  England  for  the  coast- 
regions,  especially  to  those  E.  of  the  Elbe,  and  exported  to 
Russia,  Austria,  the  Netherlands,  and  France.  The  de- 
posits of  brown  coal  aro  still  more  extensive,  and  comprise 
a  western  and  an  eastern  division.  The  western  division 
consists  of  the  basins  of  the  lower  Rhine,  at  the  northern 
border  of  the  slate  mountains,  and  especially  to  the  W.  of 
Bonn  and  Cologne.  The  eastern  division  extends  from 
the  Thuringian  terraces  to  tho  coast-regions  of  East  Prus- 
sia, and  is  strongly  developed,  especially  in  the  provinces 
of  Saxony  and  Briindenburg.  In  1872,182,000,000  cwts. 
of  brown  coal  were  produced  in  Germany  —  namely, 
148.992.730  cwts.  in  Prussia;  12,028,966  in  Saxony; 
9,000,000  in  Anhalt ;  4,500,000  in  Thuringia,  and  4,500.000 
in  Brunswick.  In  1873,  29,781,435  cwts.  were  imported  into 
the  Germ.an  ZoUverein,  especially  from  Bohemia;  381,393 
cwts.  were  exported.  Peat  is  raised  in  the  extensive  moor- 
lands of  the  North  German  lowland  and  the  Bavarian  pla- 
teau. Amber  is  found  on  the  coast  of  the  Baltic,  especially 
from  Pillau  to  Memel. 

Of  precious  stones  only  a  few  inferior  species  are  found, 
such  as  the  topaz  in  the  kingdom  of  Saxony,  the  chryso- 
prase  in  Silesia,  the  agate  in  Silesia,  and  different  species 
of  rock-crystals.  For  larger  articles  of  art.  serpentine, 
alabaster,  marble  of  various  kinds  are  used  ;  also  the  er- 
ratic blocks  of  the  North  German  lowland  and  the  granite 
from  Weissenstadt  in  the  Fichtel  Gebirge.  Gypsum  is  found 
in  the  zeehstein  formations,  and  in  insulated  spots  in  the 
North  German  lowland;  it  is  of  great  importance  as  a  fer- 
tilizer. Phosphorite,  likewise  used  as  a  fertilizer,  is  raised 
at  Wiesbaden  ;  fluor-spar  and  heavy  spar  in  the  mountains 
of  Central  Germany  ;  magnesite  in  Silesia.  Limestone  is 
found  in  many  difl'erent  deposits  ;  building-stone  and  free- 
stone everywhere.  The  sandstone  of  Saxon  Switzerland, 
Sollinger  Wald,  and  the  Weser  Mountains  is  sent  even  to 
the  coast-regions.  About  1,500,000,000  of  brick  and  tiles 
are  annually  made  of  the  clay  and  loam  of  the  lowlands; 
fireproof  brick  is  made  of  the  clay  of  the  coal  formation. 
Millstones  are  raised  in  Eifel  at  Niedermendig :  litho- 
graphic stones  at  Solnhofen  on  the  .\ltmUhl  in  the  Franco- 
ni.an  Jura:  roofing  slate  in  the  slate  mountains,  but  espe- 
cially at  Lahnstein  and  Griifcnth.al  in  ThUringer  Wald; 
table  shite  and  grapholite  in  ThUringer  Wald  :  chalk  on 
Rugen  :  graphite  in  Bijhmer  Wald;  kaolin  especially  in 
ThUringer  Wald. 

The  production  of  salt  increases  every  year.  Many  of 
the  salines,  however,  have  ceased  to  be  worked  since  the 
discovery  of  the  large  strata  of  rock-salt.  Among  these, 
that  in  the  Alps  of  Salzburg  has  been  in  oper.ation  for  a 
long  time.  In  ISlfi  the  rock-salt  hiyers  were  reached  in 
Wurtemberg  by  boring,  in  1853  those  at  Stassfurth  in  the 
province  of  Saxony,  and  since  that  time  many  others  in 
different  places  around  the  ThUringer  Wald  and  the  liarz. 
In  the  North  German  lowland  rock-salt  layers  of  immense 
volume  were  discovered  by  boring,  in  1867  at  Sperenberg 
in  Brandenburg,  in  1868  at  Segeberg  in  Sleswick-Holstcin, 
and  in  1871  at  Inowraclau  in  Posen.  The  total  production 
of  salt  in  Germany  .amounted  in  1872  to  20.225.754  cwts.— 
namely,  9,441,664"in  Prussia,  5,923,098  in  Anhalt,  1,641,166 
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ID  Wiirtemberg.  942,290  in  Bavaria,  716.187  in  Aisace-Lor- 
raine,  612,302  in  Thuringia,  195,003  in  Baden,  and  307,809 
in  Hesse:  7,637,500  owts.  were  crystallized  salt;  2,796,418 
rock-salt;  and  9,789,836  potassie  suits  (only  in  Anhalt  and 
Prussia).  Iron  pyrites  are  very  frequently  found,  especi- 
ally on  the  Linne  in  Westphalia ;  about  2,500,000  cwtd.  are 
annually  raised.  Alum  is  found  in  the  brown-coal  forma- 
tions. Germany  is  very  rich  in  mineral  springs.  The 
moat  important  are  Baden- Badt*n  in  Baden;  Kist^ingen  in 
Bavaria  :  Wiesbaden,  Homburg,  Ems.  and  Nieder-Selters  in 
Hesse-Nassau:  Aix-la-Chapcllo  in  Khenish  Prussia;  and 
Pyrmont  in  Waldeck. 

Agriculture. — Of  the  total  area  of  the  German  empire, 
6e!d3  and  gardens  occupy  48.5  per  cent.  (102.115  E.  sq. 
miletj),  meadows  and  pastures  17.7  per  cent.  (37.227  E.  .'^(j. 
ra.),  forests  25.3  percent.  (53,109  sq.  m.),  and  waste  land  8.5 
percent.  (17,914  E.  sq.  m.).  In  the  Prussian  provinces  the 
largest  proportions  of  fields  are  found  in  Sleswick-Holsteia 
(61.1),  Posen  (59.6),  Saxony  (59.1),  Pomerania  (54.7),  and 
Silesia  (54.0).  Forests  are  most  frequent  in  the  interior. 
Prussia  possesses  23.1  per  cent.,  Mecklenburg  13.3;  of 
the  Prussian  provinces,  Sleswick-Holstein  possesses  4  per 
cent.,  Hanover,  Pomerania.  Prussia,  and  Silesia  18-20  per 
cent.  The  central  and  souEheru  parts  of  the  country,  in 
which  the  mountain-regions  are  suited  for  forest  culti- 
vation only,  possess  30  per  cent.,  Hesse-Nassau,  40  per  cent. 
The  annual  average  production  of  the  mure  important 
kinds  of  bread-corn  is — 34,000,000  hectolitres  wheat, 
15,000,000  hectol.  spelt,  94,000,000  hectol.  rye.  30,000,000 
hectol.  barley,  s7.00(i.O00  hectol.  oats,  and  272,000,000  hec- 
tol. potatoe/,  of  which  in  Prussia  111.000,000  hectol.  wheat, 
69,000,000  hectol.  rye.  12.000,000  hectol.  barley,  55,000,000 
hectol.  oats,  and  176,000,000  hectol.  potatoes.  Agriculture 
stands  highest  in  the  Saxou  countries,  but  on  account  of 
the  greater  proportion  of  fields,  Mecklenburg  and  the  Prus- 
sian provinces  of  Slcswick-Holsteiu,  Prussia,  Pomerania, 
Posen,  and  Silesia  are  the  richest  corn-lands.  The  culti- 
vation of  maize  is  insignificant;  peas  are  found  every- 
where, the  gray  only  in  East  Prussia;  lupine  is  much  cul- 
tivated on  the  poorer  fields  in  Northern  Germany  as  a 
fertilizer.  The  cultivation  of  fruit  trees  demands  an  an- 
nual average  temperature  of  6°  R.,  and  thus  it  can  be  car- 
ried on  with  success  through  the  whole  country  with  the 
exception  of  the  more  elevated  tracts.  It  has  its  prin- 
cipal domain,  however,  in  tho  south-western  parts  of  Ger- 
many, especially  in  the  Ncckar  Valby  in  Wiirtemberg, 
where,  in  the  vicinity  of  Stuttgart,  15,200  fruit  trees  may 
be  countcti  on  one  square  mile.  Apples,  pears,  plums, 
and  cherries  aro  found  everywhere;  in  the  S.  W.  also  apri- 
Cots,  poaches,  and  in  very  favorable  localities  even  almonds 
and  figs.  Tho  vine-cultivation  succeeds  only  in  regions 
which  have  an  annual  average  temperature  of  at  least  48°  F. 
Thus,  tho  vineyards  aro  found,  together  with  the  orchards, 
in  the  south-western  part  of  tho  country,  though  most  ex- 
cellent wine  is  produced  iu  Hesse-Nassau,  under  the  shelter 
of  TaunuH  ami  tho  Kheiugau  Mountains,  and  on  tho  north- 
ern border  <tf  the  plain  of  tho  ui)|ier  Rhino  ( Hiideshcim 
and  Joliannis'ierg).  The  vineyards  occupy  in  Germany  an 
area  of  303.900  acres;  tho  production  of  wine  amounts  on 
an  average  to  3,800,000  hectol.  a  year ;  in  Prussia.  49,400 
acres,  378,0(10  hectol. ;  in  Bavaria  54,600  acres,  612,000  hec- 
tol.;  in  Wiirtemlierg.  13,81(0  acres,  41  4,000  hectol. ;  in  Baden, 
49,400  acres,  1, 250,000  hectol.;  in  Alsace-Lorraine.  78,100 
acres,  1,250,000  hectol. ;  in  Hesse,  23,400  acres,  322,000  hec- 
tol. Vegetables  arc  grown  at  Erfurt,  Bamberg,  and  near  all 
tho  large  cities.  Flowers  are  cultivated  at  Berlin,  Potsdam, 
Erfurt,  and  tiueillinburg.  Landscape-gardening  is  prin- 
cipally carried  on  at  the  princely  palaces,  with  which  largo 
hot-hou:'es  aro  generally  connected.  Tho  cultivation  of 
oil-seeds  has  much  decreased,  on  account  of  tho  large  im- 
portation of  petroleum  from  America,  but  a  considerable 
quantity  is  Btilj  produced  for  exportation.  Of  dyostufls 
arc  produced  madder,  safllower,  etc.,  especially  in  the  prov- 
inces of  Silesia  and  Saxony.  The  cultivation  of  flax,  which 
at  one  time  was  decreasing  on  account  of  tho  extensive  use 
of  cotton,  is  now  increasing,  ft  succeeds  very  well  in 
rnounlain-regions  of  middle  elevation,  but  also  in  the  north- 
ern lowland.  The  br-st  flax  is  raised  at  Bielefeld  in  West- 
phalia, where  hemp  is  al^o  cultivated.  Tho  cultivation  of 
flax  and  hemp  in  Germany  occupies  at  least  494,000  acn-s. 
Chicory  is  cultivated  in  Badr-n  and  the  province  of  Saxony 
(1  l.sod  acres).  The  beet-root,  which  sineo  1836  has  been  of 
some  importance  to  Germany,  is  cultivated  at  present  on 
more  than  173,000  acres,  o^pecially  in  tho  fertile  regions  of 
tho  province  of  Saxony,  From  2.000.000  to  3,000.000 cwts. 
of  bet't-root  wore  conHumed  by  tho  stigar-faelories  in  1837, 
but  in  IS74  no  b-s  than  70,000.000.  Since  the  potato 
disease  made  its  appearance  beet-root  has  been  much  used 
as  fodder.  The  tnlmceo  cultivation  is  decreasing;  it,  oo- 
oupies  about  50,700  acres,  and  siio<'eedH  best  in  the  sandy 
loam  t)f  the  plain  of  tlie  upper  Rhine  ;  900,000  cwts.  are  an- 


nually produced.  The  cultivation  of  hope  occupies  62.000 
acres:  in  Bavaria,  37,000  acres;  in  Wiirtemberg  au<l  Prus- 
sia, 9900.  The  annual  production  amounts  to  375,000  ewts. 

Besides  the  protluction  of  wood,  the  forests  of  a  country 
have  the  office  of  regulating  its  climate.  They  are  the 
keepers  of  the  moisture,  and  the  ttantl  of  the  water-courses 
depends  on  them.  The  reckless  destruction  of  tho  forests 
has  had  injurious  consequences  in  many  parts  of  the  Ger- 
man empire.  Thus,  the  dunes  along  the  ocean,  especially 
on  the  lanil-strips  which  separate  the  Baltic  from  the  so- 
called  hafTs,  have  increased  and  covered  with  sand  good  ag- 
ricultural gnmnds;  in  many  rivers  water  has  become  scanty, 
and  they  have  partly  lost  their  importance  for  navigation  ; 
in  others,  the  laying  bare  of  the  mountain-regions  has  caused 
frequent  inundations.  On  the  Eifel  the  devastation  of  the 
forests  impoverished  the  inhabitants;  on  the  Iloho  Venn 
it  turned  meadows  into  swamps,  as  the  al)Hence  of  trees 
prevented  a  sutficient  eva]>oration  of  the  moisture  of  tho 
ground.  In  the  coast-regions  it  has  been  less  injurious — 
with  the  exception  of  the  increase  of  the  dunes — than  in 
the  interior,  on  account  of  the  moisture  of  the  sea:  nnd.as 
above  mentioned.  Germany  has  much  more  extensive  for- 
ests in  the  interior  than  on  the  coast.  The  forests  belong- 
ing to  the  state  are  generally  managed  with  great  care  ;  the 
same  may  be  said  of  those  belonging  to  the  communes,  but 
not  of  the  private  forests.  Of  2.017,000  acres  of  forests  in 
Prussia,  30  per  cent,  belong  to  the  state,  11  to  the  com- 
munes. 1  to  different  institutions,  and  55  to  private  per- 
sons. In  fiomo  of  tho  minor  principalities  more  than  50  per 
cent,  belong  to  the  state;  in  Bavaria  36,  in  Wiirtemberg 
and  Saxony  about  30.  The  principal  forest  trees  are  the 
pine,  fir,  beech,  oak,  elder,  and  birch. 

The  Animal  Kingdom. — According  to  the  account  taken 
in  1S73,  the  German  empire  possesses  3,360.000  horses, 
15,800,000  head  of  horned  cattle.  25.200,000  sheep.  7.300.000 
swine, and  2,330,000 goats;  that  is,  on  1  geographical  square 
milo  340  horses.  1600  head  of  horned  cattle.  2550  sheep, 
740  swine,  and  240  goats.  Of  these,  Prussia  possesses 
2,278,724  horses,  8,612.150  head  of  horned  cattle,  19,624,753 
sheep,  4,278,531  swine,  and  1,477,335  goats,  or  on  I  sq.  m. 
357  horses,  1350  headof  horned  cattle.  3076  sheep,  670  swine, 
and  230  goats.  Tho  breeding  of  horses  is  of  importance 
in  East  Prussia,  Sleswick-Holstcin,  Mecklenburg.  Hanover, 
Brunswick,  and  several  places  in  the  South  (!erman  states. 
For  cattle-breeding  tho  marshes  along  the  North  Sea  (East 
Fricslaml,  Oldenburg,  Sleswick-Holstcin)  are  of  great  im- 
portance; also  all  tho  South  German  states  and  the  west- 
ern part  of  the  Prussian  state,  the  Rhino  region.  In  1873, 
Bavaria  possessed  3,066,263  head  of  horned  cattle;  Wiir- 
temberg, 943,934;  Baden,  600,403;  the  kingdom  of  Sax- 
ony, 617,074.  Sheep-breeding  has  for  its  purpose  the  pro- 
duction either  of  wool  or  of  meat — the  former  in  those 
j)art8  of  tho  country  where  there  aro  estates  with  extensive 
grounds,  in  tho  eastern  province  of  Prussia,  and  in  Meck- 
lenburg; the  latter  in  tho  more  densely-peopled  regions. 
Tho  genuine  merino  sheep,  tho  Escorial  breed,  was  intro- 
duced into  Germany  in  tho  latter  part  of  the  eighteenth 
century;  later  on,  another  breed,  also  Spanish,  the  Ne- 
grctti,  spread  into  Silesia  from  Bohemia  and  Moravia; 
and  in  1H20  a  crossing  of  these  two  breeds  was  eflectcd, 
and  tho  improved  race,  the  Eseorial-Negretti,  was  in- 
trodur-ed  generally.  Nevertheless,  sheep-breeding  seems 
at  present  lo  have  passed  its  jioint  of  culmination.  The 
number  of  sheep  is  decreasing  in  many  districts,  on  ac- 
count of  tho  heavy  competition  with  wool  imjtortcd  from 
Australia  and  South  America.  Tho  largest  woul-markets 
in  Germany  are  held  at  Berlin  and  Breslau,  and  in  Smith- 
ern  Germany  at  Kircbheim  on  the  Alb  in  Wiirhuilxrg. 
In  IS73,  Bavaria  jiossessed  1,342,190  sheep;  Meelilenburg- 
Schwerin,  1,100,048;  the  Thuringian  states.  599,370;  Wiir- 
temberg, 575,930;  tho  kingdom  o*'  Saxony.  206,830  (in 
1S34,  601,950).  Swine  are  numerous  (1200-1500  on  1 
j^q.  m.)  in  tho  ])rovineo  of  Saxony,  in  Thuringia.  Hesse. 
and  tho  northern  part  of  Baden;  goats  are  kept  by  small 
householders  in  the  mountain-regions.  Of  mules  and 
asses  there  are  only  a  very  few.  Of  useful  gome,  hares 
aro  numerous;  tho  alnino  hare  is  found  in  the  eastern 
part  of  the  country.  The  re<l  deer  dt>es  not  go  farther  E. 
tlian  the  province  of  Prussia;  it  is  raised,  together  with 
tlie  fallow  deer,  all  over  the  country  in  large  parks.  Tho 
elk  is  still  found  in  tho  forest  of  liienhorst  at  the  Ku- 
risehe  HatV.  The  roe  is  v<Ty  frecjuent:  the  black  roe  is  scarce, 
however,  and  tho  white  roe  is  extinct  since  1S15.  Tho 
cbanioirt  is  fouml  in  tho  Bavarian  .Alps;  the  wild-boar  in 
some  of  the  extensive  forests  of  Northern  Germany.  Tho 
breeding  of  rabbits  is  increasing.  Tho  marmot  is  found 
in  some  alpine  regions;  tho  beaver  now  and  then  on  the 
Elbe;  the  seal  at  llio  sea.  Among  the  beauts  of  prey,  the 
wolf  is  the  most  dangerous;  in  largo  packs  it  is  found  only 
in  the  extensive  forests  to  tho  W.  of  the  Rhine  and  in  tho 
province  of  Prussia.     The  fox   is   very  eonimon,  al8<»  the 
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marten,  weasel,  and  fitchet.  Great  care  is  bestowed  on  the 
breeding  of  poultry  ;  chickens,  ducks,  and  geese  are  found 
everywhere  ;  pheasants  are  also  common.  Swans  arc  raised 
in  large  establishments  on  the  Havel.  Partridges  are  nu- 
merous, but  grouse  rare.  Wild-ducks  are  caught  in  great 
number  on  the  islands  of  the  North  Sea.  Singing  birds 
are  protected  by  law.  Fish  cultivation,  supported  by  es- 
tablishments for  artificial  breeding  at  Munich  in  Bavaria 
and  Hiiningen  in  Upper  Alsace,  is  steadily  developing. 
The  best  fresh-water  fi.shes  are  the  carp,  raised  in  nunier- 
ous  places  :  the  sheat-fish,  sometimes  weighing  100  pounds, 
in  the  Lake  of  Constance ;  the  bezola,  especially  found  in 
Pomerania;  and  the  trout  in  limpid  mountain-brooks. 
Both  in  fresh  and  salt  water  live  the  perch,  eel,  pike,  and 
rudd.  Among  the  salt-water  fishes  the  herring  and  the 
flounder  are  the  most  important ;  also  the  salmon  in  the 
Rhine,  and  the  sturgeon.  Crabs  and  oysters  are  consumed 
in  great  quantities.  Bees  are  very  extensively  kept  in  Si- 
lesia; in  1873,  Prussia  possessed  1,14.3,764  beehives. 

Of  the  total  population,  the  female  sex  (50.92  percent.)  ex- 
ceeds the  male  (49.0S  per  cent.) ;  in  some  regions,  however, 
the  male  sex  exceeds  the  female;  as,  for  instance,  in  West- 
phalia, Rhenish  Prussia,  and  other  mining  or  manufac- 
turing districts.  The  increase  of  the  population  was,  up 
to  the  year  1840,  nearly  uniform  in  all  parts  of  the  empire, 
and  showed  nearly  the  same  proportions  in  city  and  coun- 
try. But  the  building  of  railways  and  the  general  increase 
of  manufacturing  industry  effected  a  change.  Large  num- 
bers of  the  inhabitants  left  the  agrieultural  districts,  es- 
pecially in  the  flat  lowlands,  and  gathered  in  cities  or 
districts  favorably  situated  for  manufacturing  business. 
This  movement  was  apparent  even  before  \Si\7,  and  after 
that  time  it  became  still  more  striking.  Berlin  rose  from 
200,8(57  in  1S19  to  920.000  in  1S74;  Breslau  from  7S,1.*?5  to 
208,025;  Dortmund  from  445.3  to  55.000;  Essen  from  4721 
to  60,000.  The  annual  average  number  of  births  in  the 
German  empire  is  1,600,000;  of  deaths.  1,200,000;  of  mar- 
riages, 380,000.  Thus,  the  births  annually  exceed  the  deaths 
by  about  400.000.  But  a  great  part  of  this  surplus  is  lost 
to  Germany  by  emigration;  1.420,464  emigrants  were  trans- 
ferred through  Bremen  from  1832  to  1873  ;  826,617  through 
Hamburg  from  1>*36  to  1873;  more  than  100.000  a  year 
from  both  places  in  the  years  1854,  1866-69.  IS71-73.  *  Of 
the  total  number  of  emigrants,  more  than  1,700.000  were 
from  the  German  states.  If  to  this  number  are  added  the 
emigrants  before  1832,  and  those  transferred  from  other 
places,  it  appears  that  in  this  century  more  than  2,000,000 
Germans  have  left  their  native  country.  Of  the  births 
in  Prussia,  more  than  8  per  cent,  are  illegitimate  (in  Bran- 
denburg. 11.4;  in  West]»halia.  more  than  3);  in  Bavaria. 
16  (1835-68,  21-22):  in  the  kingdom  of  Saxony.  12.5;  in 
Wiirtemberg,  nearly  13  ;  in  Baden  and  Alsace-Lorraine, 
9-10;  in  Thuringia.  16;  in  Anhalt.  11:  in  Mecklenburg- 
Schwerin,  17  ;  in  Hamburg.  12.5  :  and  in  Bremen,  7.  The 
density  of  the  population  is  very  unequal  in  the  different 
parts  of  the  em])irc.  The  average  was  195  on  1  E.  sq.  m.  in 
1871.  In  Prussia  it  reached  181 — namely,  in  Rhenish 
Prussia,  344;  in  Silesia,  238;  in  Hesse-Xiissau.  229;  in 
Westphalia.  228 ;  in  Saxony.  216:  in  Brandenburg,  186; 
in  Sleswick-Holstein,  146;  in  Posen,  142;  in  Hanover, 
132;  in  Prussia,  125;  and  in  Pomerania,  117.  The 
density  of  the  population  is  greatest  in  the  districts  of 
Diisseldorf  (629)  and  Cologne  (400)  ;  smallest  in  those  of 
Hanover  (102)  and  Liineburg  (S5).  The  greatest  den- 
sity of  population  is  in  tlie  kingdom  of  Saxony — name- 
ly, 442  on  1  sq.  m.  Of  the  other  German  states,  it  is 
in  Hesse  288  on  1  sq.  m. ;  in  Alsace-Lorraine,  277;  in 
Baden,  248;  in  AViirtemberg.  211;  in  Thuringia,  224; 
in  Anhalt.  224;  in  Brunswick,  218;  in  Oldenburg,  127; 
and  in  Meckleuburg-Schwerin.  109.  The  most  scattered 
population  is  found  in  the  alpine  regions  of  the  S..  in  the 
heath  and  moorlands  of  the  N.,  and  in  districts  with  largo 
estates  :  the  densest  population  is  found  in  regions  with 
small  estates  and  manufacturing  industry.  In  general, 
however,  such  a  concentration  of  the  population  as  is  found 
in  England  is  foreign  to  Germany.  Of  the  2280  towns  of 
the  empire,  none  has  yet  1.000,000  inhabitants;  8  have 
more  than  100.000— namely,  Berlin.  920,000;  Hamburg. 
240,251;  Breslau,  207,997*;  Dresden.  177.089;  Munich. 
169,693;  Cologne,  129,233;  Konigsberg.  112.092;  and 
Leipzig,  106,925;  24  have  between  50,000  and  100,000— 
namely,  Frankfort  -  on  -  the  -  Main,  100,000  ;  Stuttgart, 
91,623;  Danzig,  88,975;  Hanover,  87.616;  Strasburg, 
85,529;  Magdeburg,  84,401;  Nuremberg,  83.214;  Bre- 
men, 82,969;  Stettin,  76,280;  Barmen,  74.449;  Aix-Ia- 
Chapelle,  74.146;  Altona,  74,102  ;  Elberfeld.  71.384  :  Diis- 
seldorf. 69.365;  Chemnitz.  68.229;  Brunswick,  57,883; 
Crefeld,  57,105  ;  Posen,  56,374  :  Mainz.  53,902  ;  Miilhausen, 
52,825;  Halle.  52,620;  Essen,  51,513;  and  Augsburg, 
51,220.  Of  the  remaining  towns.  28  have  between  25.000 
and  50,000  inhabitants;    160  between  10,000  and  25,000 ; 


188  between  6000  and  10,000  ;  273  between  4000  and  6000  ; 
819  between  2000  and  4000;  and  780  below  2000. 

With  respect  to  the  language,  there  were  in  1871,  accord- 
ing to  an  estimation,  37,832,000  Germans  in  Germany, 
and  3,226, OUO  not  Germans— namely,  2,516,0li0  Poles  in 
the  provinces  of  Prussia,  Posen,  Silesia,  and  Pomerania; 
136,000  Wends  in  Brandenburg.  Silesia,  and  the  kingdom 
of  Saxony;  51.000  Bohemians  in  Silesia;  143,000  Lithu- 
anians in  the  province  of  Prussia,  along  the  Kurische  Haff 
and  the  Memel ;  150.000  Danes  in  Sleswick-Holstein; 
230,000  Frenchmen  in  Alsace-Lorraine  and  Khenish  Prus- 
sia ;  200  Kassubes  in  Pomerania,  near  the  city  of  Stolp ; 
and  400  Kures  in  the  provinces  of  Prussia,  along  the 
Memel,  the  last  remnants  of  the  old  Prussians. 

Religion. — The  Westphalian  treaty  of  1648  regulated  the 
relations  of  the  confessions,  and  in  general  these  regulations 
have  not  changed,  though,  in  consequence  of  the  greater 
tolerance  of  our  time,  many  Roman  Catholic  congregations 
have  been  formed  in  countries  formerly  Protestant,  and 
I'f'ce  versa.  In  general,  the  Evangelical  Church  reigns  in 
Northern  Germany,  and  the  Roman  Catholic  in  Southern. 
According  to  the  census  of  1871,  there  were  in  the  German 
empire  25,581,676  Evangelicals  (62.30  per  cent.),  14,867.698 
Roman  Catholics  (36.21  per  cent.),  82,156  Christians  of 
other  denominations,  512.160  Jews  (1.25  per  cent.},  and 
17,156  persons  of  other  religions.  There  were  in  the 
Prussian  state  15.987,927  Evangelicals  (64.89  per  cent.), 
8,267,862  Roman  Catholics  (33.55  per  cent.),  and  325,540 
Jews.  Among  the  minor  states  of  Northern  Germany, 
Oldenburg  is  the  only  one  which  has  a  considerable  Roman 
Catholic  population — namely,  22.49  per  cent. ;  in  the  other 
states  the  Roman  Catholic  element  never  exceeds  3  per 
cent.,  and  in  Mecklenburg  and  Liibeck  it  falls  below  1.  In 
the  Thuringian  states  there  are  1,047,941  Evangelicals, 
13,041  Roman  Catholics,  and  3309  Jews.  In  the  kingdom 
of  Saxony,  whore  the  court  is  Roman  Catholic  since  1697, 
there  were  2,493,556  Evangelicals  (97  per  cent.).  53,642 
Roman  Catholics  (2.10  per  cent.),  and  3358  Jews,  Of 
the  South  German  states.  Wiirtemberg  and  Hesse  are 
principally  Evangelical,  the  former  with  68.67  per  cent. 
(1,248.860").  the  latter  with  68.6  per  cent.  (585,399).  Ba- 
varia, Baden,  and  Alsace-Lorraine  are  principally  Roman 
Catholic  countries  ;  in  Baden,  however,  the  court  is  Evan- 
gelical. In  1871  there  were  in  Bavaria  1,342.592  Protest- 
ants (27.61  per  cent.).  3,464.364  Roman  Catholics  (71.23 
])er  cent.),  and  5066  Jews.  In  Baden  the  percentage  of 
Evangelicals  rose  between  1852  and  1871  from  31.83  to 
.">3.o5  ;  in  Alsace-Lorraine,  between  1S66  and  1871,  from 
15.30  to  17.47.  In  the  latter  country  the  increase  is  due  to 
immigration  from  other  (Jerman  countries,  while  many 
Roman  Catholics  have  emigrated  to  France.  In  Baden 
there  were  491,008  Evangelicals  and  942.560  Roman  Cath- 
olics (64.49  per  cent.).  In  1871  there  were  in  Alsace-Lor- 
raine 270,752  Evangelicals  and  1,235.195  Roman  Catholics 
(79.70  per  cent.).  In  all  the  South  German  states,  with  the 
exception  of  Wiirtemberg.  the  Jews  are  very  numerous, 
especially  in  the  towns  along  the  Rhine  and  in  the  villages 
which  formerly  belonged  to  the  Knights  of  the  Empire.  In 
1S71  there  were  50,662  Jews  in  Bavaria  (mostly  in  Middle 
and  Lower  Franconia  and  in  the  Palatinate),  40,928  in 
Alsace-Lorraine,  25,703  in  Baden,  25,373  in  Hesse,  and 
12,245  in  Wiirtemberg. 

Manufarturee. — The  manufacturing  industry  of  Germany 
has  been  subject  to  immense  fluctuations  during  the  last 
fifteen  years.  In  1860  it  was  influenced  by  the  war  in 
America;  later  it  suffered  much  from  the  unsettled  state 
of  Europe;  after  the  close  of  the  war  against  France  it  rose 
at  once  to  a  height  none  had  ever  expected,  but  from  which 
it  fell  in  1873,  partly  in  consequence  of  fraudulent  opera- 
tions. In  the  territory  of  the  empire  there  is  liberty  of 
carrying  on  any  kind  of  trade  or  manufacture,  and  boards 
of  trade  are  established  to  represent  the  manufacturing 
and  trading  interests.  The  manufacturing  industry  has 
its  centres  in  the  Prussian  provinces  of  Rhenish  Prussia, 
Westphalia.  Brandenburg.  Silesia,  and  Saxony;  in  the 
kingdoms  of  Saxony.  Wiirtemberg.  Alsace-Lorraine,  and 
parts  of  Bavaria.  Thuringia,  and  Baden.  Of  no  conse- 
quence in  this  respect  are  Sleswick-Holstein,  Posen,  Meck- 
lenburg. Oldenburg,  and  Lippe.  (1)  The  manufacture  of 
woollens  employs  about  250,000  hands.  The  raw  material 
is  partly  imported  from  other  countries,  especially  from 
Australia:  1,088.700  ewts.  were  imported  in  1873;  249.000 
cwts.  were  exported :  1,500.000  cwts.  were  worked  up. 
Coarse  woollen  stuffs  are  still  made  by  the  country  popu- 
lation in  the  north-eastern  part  of  the  empire  as  a  sec- 
ondary occupation,  while  the  making  of  cloth,  which  once 
was  very  common,  has  now  ceased  almost  entirely.  To 
provide  the  cloth-faetories  with  yarn,  about  1,750.000  spin- 
dles are  in  operation  in  different  spinning-factories,  situ- 
ated mostly  in  the  eloth-manufacturing  districts,  but  also 
in   Upper  Alsace  and  in  the  kingdom   of  Saxony.     The 
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cloth-miinufaoturini;  imlu-'try,  has  its  principal  centre  in 
the  govt'inuuntot  Aix-Ia-ChapfUe.  in  whose  towns,  IJurt- 
scheid,  Durcn,  Eiipcn.  and  Aix-hi-ChapcUe,  it  Iins  tiourij^lied 
for  many  years,  and  from  which  it  has  conquered  a  market 
for  it.-'cli"  in  almost  every  part  of  the  world.  America  buys 
annually  cloths  and  doeskins  in  Aix-la-C'hapclIe  to  the  value 
of  5.000,000  marks.  Another  doth-nianufacturinj?  rej;ion 
exists  in  S(tuthcrn  Brandenburg,  and  a  third  is  lound  in 
the  western  part  of  tho  kinj;dom  of  Saxony.  Here,  and  in 
the  neij;hborin<;  part;*  of  Thuringia,  the  manufacture  of 
other  kinds  (»f  woollen  ptuiVs  is  also  very  ilourighing  :  in 
Grciz  an.l  Zeulenn.da,  tho  German  Thibet  (20,0U0,i)(ili 
marks  annually) :  in  Apolda.  Iiosiery;  in  Gera.  fine  woollens. 
Carpets  and  shawls  are  made  in  l^erlin  :  Turkish  carpets 
in  Schmicdeberg  in  Silesia.  (2)  Tho  indu^try  in  flax  and 
hemp  is  incroisin;?.  but  as  yet  it  demands  a  considerable 
importation  of  raw  material  from  Kusi^ia.  nnd  of  yarn  from 
Great  lirit  lin  and  Belgium.  The  centre  of  this  industry  is 
Bielefeld  in  WL':^tphalia  and  its  vicinity,  where,  besides  tlie 
spinning  and  weaving  factories.  ^OCO  hands  are  employed 
in  the  manufacture  of  home-made  linen.  Other  centres 
are  at  Zittau  in  tho  eastern  part  of  the  kingdom  of  Sax- 
ony and  in  tho  Silesian  mountains.  In  the  whole  empire 
there  are  about  (10  flax-spinning  factoiicp.with  2S0,0U0  t^j.in- 
dles.  and  about  -IJO.OOO  looms  for  the  manufacture  of  linen, 
of  which  about  250.000  are  found  in  the  castem  provinces 
of  the  Prussian  state,  whore  linen  is  manufactured  by  the 
country  population  as  a  secondary  crcupation.  Sailmaking 
is  important  in  the  seaports  ;  cnrdago  is  made  in  ^^'e^t- 
phnlia.  {'A)  Cotton  manunteturcs  are  important  in  Alsace- 
Lorraine  (at  Miilhausen,  Colmar.  and  in  the  valleys  of  the 
Vosgcs) :  in  the  kingdom  of  Sax<iny.  especially  in  the  gov- 
ernment of  Zwickau  (Chcmnitzi.  and  in  AV'iirtcmberg,  be- 
tween Ueutlingcn  and  GeisHngen.  In  1S72  there  were  4:^0 
cotton-spinning  factories  with  about  5.000.000  spindles  in 
the  empire  :  in  1^'M  there  were  only  fiOO.OdO  spindles.  At 
the  same  time  tho  working  capacity  of  the  sjdndles  has  in- 
creased iuimen-L'ly.  In  is;',r>  a  spindle  consumed  only  24 
pounds  daily  ;  in  H70,  nearly  70  jiounds.  The  imjiortation 
of  raw  cotton  rose  from  2:i0;o00  ewts.  in  ISXO  to  ;|,57S,600 
cwts.  in  IST.'J;  the  exportation  from  45,000  to  1,Ht.%800 
cwts. :  the  annual  consumption  from  ISo.OdO  cwts.  to 
2.4 12,700  cwts.  Besides,  in  187-'>  an  inipoitatiin  took  j)lace 
of  426.400  cwts.  of  cotton  yarn,  and  an  exportation  of 
97.800  cwts.  In  lS3fi  tho  German  spinning-factories  pro- 
duced only  29,  but  in  1871,  82  per  cent,  of  the  yarn  de- 
manded. Some  years  ago  there  were  in  the  einjdre  10.10 
establishments  fir  cotton  weaving,  with  4><.000  mechanical 
loom-*.  But  the  total  number  of  cotton-looms  in  the  em- 
pire now  amounts  to  225,000.  (4)  Tho  filk  and  velvet 
manufactures  have  their  centre  in  Khenish  Prussia,  in  the 
cities  of  Crefeld,  Elberfeid.  Barmen,  and  Vierscn.  In  1871 
there  were  in  Crefeld  32,000  hxiins.  ])rc)ducing  goods  to  the 
value  of  7(1,000,000  marks,  of  which  Great  Britain  receiveil 
2fi.ooo.(»00,  and  countries  outside  of  Europe  13.000.000. 
Viersen  manufactures  especially  velvet  ribbons.  In  heavy, 
all-silk  goods  Germany  cannot  cnnijicto  with  France,  but 
in  lighter  kinds  of  velvet  it  can.  and  its  half-silk  goods  are 
superior  to  the  French.  (5)  Among  the  other  branches 
of  the  weaving  industry  of  great  impoitance  are  lace- 
making  and  embr'iiilery  in  the  kingdom  of  Saxony,  wliere 
numerous  ]»ower- looms  are  used  :  cmbroidciy  in  South- 
ern Wiirtemberg  ;  the  manufactures  of  galloons  an<l  fringes 
in  Berlin  and  Barmen  ;  of  umbrellas  in  Berlin  and  Krnnk- 
f'lrt-on-thc-Main  ;  of  ready-made  clothes  in  all  large  cltiis  ; 
of  corsets  in  Wiirtemberg  ;  of  oilcloth  in  heijisic  and  Ber- 
lin, (fl)  Auxiliary  branches  of  tho  yarn  and  cloth  man- 
ufactimng  industry  aro  the  dyeing  nml  printing  e^tllblisll- 
nient'4.  For  silk-dyeing  Crefeld  is  the  moFt  iiiiiioitant 
place;  for  Turkey -red,  Elberfeid  and  Barnan  in  the  valley 
ofthcWuppor.  For  calico-printing  there  areceUbiated 
e-tublishments  at  Berlin  and  MUlhanstn  in  Ahacj.  at  Augs- 
burg in  Bavaria,  at  SU<'kingen,  LJirratdi.  rnd  Ci  n.-^tanre  in 
»South<?rn  Bailen.  nic.  (7)  The  manufactuie  of  Iratbcr  is 
import'int  in  tho  southern  and  western  ^tales.  Excellent 
leather  is  produee  I  at  Mainz  and  Worms  in  Bhinish  IIes^e, 
at  .Malm^'dy  in  Uhenish  I*rnssia.  in  tho  Siegln^clle  Land  in 
We-tidmlia,  and  at  Eschwcgo  in  llessc-Xnf tau.  Fine  btpctts 
are  made  for  exportation  in  Rh<>nish  Ba\  aria  and  at  Ment/, 
and  leather  gorids  of  excellent  quality  at  Berlin,  Nun-m- 
berg.  tllTenbacb,  Ilanan,  etc.;  gloves  for  expojtatiin  in 
Wiirtemberg.  (■**)  For  tho  nninnfactnro  of  paper  there  aro 
050  establishments  in  (ho  empire,  eni]dipying  more  than 
25.000  bunds.  Tho  nIo^t  important  are  thn^e  in  the  dis- 
trii-t-'  r.f  Bilren  and  .liilieh.  near  Aix-Ia-Cbnpejje  in  Blicn- 
ish  Prussia,  and  on  both  sifles  r.f  the  Lenne  in  thegftxern- 
mont  of  .Vmsbcrg  in  Westphalia,  though  many  rif  tho  fnc- 
lorio't  in  these  regions  produce  only  wrapping  and  Ftraw 
paper.  In  the  <»ther  jmrts  of  the  empire  ibe  jiajier-fuo- 
t'lrie-f  aro  more  isolated.  (0)  Among  the  (tfher  branebes 
of  iu'lustrv  in  animal  and  vegetable  nialeriiil-i.  the  iimti 
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ufacturos  of  straw  goods  in  the  Black  Forest  and  tho  Vos- 
gcs. and  at  Dippoldswalde  in  the  kingdom  of  Saxony,  aro 
important,  and  of  basket-work  in  Upper  FraDConia  in  Ba- 
varia. There  are  10,000  saw-mills  in  the  empire;  tho 
largest  are  those  at  the  Finow  Canal  in  Brandenburg,  and 
on  the  Memel  in  East  Prussia,  where  they  are  worked  by 
steam.  Tho  manufacture  of  furniture  for  exportation  is 
also  important,  especially  at  Mainz,  of  turnery-ware  ia 
wood,  amber,  meerschaum,  and  mother-of-pearl ;  of  carved 
work,  both  in  wood  and  bone,  in  the  Alps  and  at  Nurem- 
berg; of"  hats,  which  branch  is  steadily  increasing;  of  gum 
and  gutta-percha  goods,  especially  at  ifarburg  in  Hanover 
and  at  Berlin.  (10)  The  manufacture  of  tobacco  and  ci- 
gars is  carried  on  in  3000  establishments,  which  employ 
about  70,000  hands.  Bremen  is  its  centre  (200  establish- 
ments with  SOOO  hands),  and  it  prevails  in  the  adjacent  Han- 
overian districts.  (II )  For  tho  manufacture  of  food  there 
aro  65,000  corn -mills  in  the  emjiire,  of  which  1000  are  worked 
by  steam,  2500  by  animal  power,  and  the  rest  by  water  or 
wind.  The  number  of  beet-root  sugar  factories  in  the  empire 
amounted  ia  1874  to  336, employing  55,000  hands;  5,640,700 
cwts.  of  raw  sugar  were  produced.  Magdeburg  is  the  prin- 
cipal sugar-market.  There  are  besides  45  sugar-refineries 
in  the  empire,  in  Hamburg,  Bremen,  Cologne,  Brunswick, 
and  Magdeburg.  Meat  is  salted  in  large  establishments 
in  Hamburg,  Bremen,  and  Danzig,  and  preserved  at 
GUtcrsIoh  in  Westphalia  and  Gotha;  famous  are  tho 
pCilfn  fir  foU:H  graa  of  Strasburg.  the  Westphalian  ham9, 
the  smoked  beef  of  Hamburg,  and  the  Pomeranian  goose- 
breasts.  (12)  In  tho  manufacture  of  beverages,  Bavaria 
occupies  the  first  place  in  beer-brewing  in  the  world ;  in 
1872  it  jirorUiced  in  5127  establishments  nearly  11.000,000 
hectolitres  of  beer.  The  most  important  places  are  Munich, 
Regensburg,  Nuremberg,  Augsburg,  Erlangen.  Kulmbach, 
and  Hof.  Bavarian  beer  is  now  nnule  throughout  the  whole 
of  Northern  Germany,  but  it  cannot  compete  with  the  gen- 
uine Bavarian  product.  There  are  in  Northern  Germany 
10,220  beer-brewcrics.  and  in  Southern  Germany,  besides 
those  of  Bavaria  and  Alsace-Lorraine.  34'JO.  The  brandy- 
distilleries  of  Germany  number  25,000,  of  which  many, 
however,  aro  only  worked  by  the  country  population  as  a 
secondary  occupation.  The  distilleries  of  Northern  (Jer- 
many  consume  annually  3,500,000  hectolitres  of  Itarley, 
20,000,00(1  hectolitres  of  potatoes,  ISO  hectolitres  of  juniper- 
berries.  1,000,000  cwts.  of  molasses,  and  230.000  hectolitres 
of  fruit  and  grapes.  Of  special  importance  in  this  respect 
is  Nordhausen  in  the  province  of  Saxony.  Sparkling  wines 
are  manufaetured  in  the  I'hino  regions.  Of  vinegar-fac- 
tories there  are  1000  in  the  empire.  (13)  There  are  G50 
factories  for  tho  manufacture  of  chemicals  and  dyestuflfs. 
Tho  former  are  principally  situated  at  the  large  salt-works, 
and  it  is  especially  the  [)0tassic  salts  of  Stassfurth  in  tho 
province  of  Saxony,  and  of  Leopoldshall  in  Anhalt,  which 
liave  given  rise  to  immense  factories  for  chemicals  which 
export  their  jtroducts  to  every  country  of  Europe.  There 
aro  color  manufactories  in  Thuringia  and  in  Bavaria,  at 
Nuremberg.  Schweinfnrt,  anil  Am  berg :  ultramarine  is 
made  at  Nuremberg  and  in  Rhenish  Prussia;  aniline  at 
Elberfeid.  Ludwigshafen,  Mannheim,  and  Crefeld.  Thero 
are  180  factories  for  perfumery,  among  the  products  of 
which  is  tho  eau  do  cologne;  7000  oil-mills  and  oil-refin- 
cries ;  350  canrllc  ancl  soap  fa<'tories;  1200  potash  factories, 
(11)  There  aro  18,000  brickkilns  in  (iermany.  They  aro 
largest  and  most  frequent  along  tho  navigable  streams  of 
the  jirovince  of  Brandenburg  (tho  Havel,  Finow  Canal), 
where  they  furnish  tho  building  materials  for  the  rapidly 
growing  cajiital  of  tho  empire.  For  tho  manufaeture  of 
pottery  and  other  earthenware  there  are  600  estaldisbments. 
There  aro  110  porcelain-factories;  that  of  Meissen — now 
in  tho  adjacent  Triebscho  Valley — is  tho  oldest  in  Europe 
(1710).  (15)  For  (ho  nniuufacturo  of  glass  and  glassware 
there  are  300  establishments  in  the  eiuidre,  em]doying 
.15,000  hands.  They  are  numerous  in  the  lorest-rogions  of 
Eastern  Bavaria,  Thuringia,  and  Lorraine,  and  in  the  cital- 
regions  (»n  the  Ruhr;  in  the  North  (nrman  lowland  they 
are  found  only  in"  remote  forest  <listricls,  where  a  nioro 
profitable  use  of  tho  wood  seems  impossible.  (16)  Of  other 
manufactures  of  stone  and  earth,  there  are  in  Gennany  5200 
limekilns  and  400  gypsum-inills  ;  the  manufacture  of  Port- 
land cement  is  inereasing.  Slates  and  slate  prneils  are  made 
in  Thiiringer  Wald  and  Franeonia;  marble  articles  in  Iho 
Bavarian  Alps,  especially  at  Berohlosgaden.  in  the  slate 
mountains  in  Westphalia,  and  in  tho  Har/.  at  Riibeland. 
(17)  Tho  first  steam-engine  in  Germany  was  mil  in  opera- 
tion Apr.  4.  17SS,  nt  Friedriidishiitte.  near  TarnowitK,  in 
Upper  Silesia.  Twenty-five  years  ago  the  most  of  the  htco- 
motives  and  machines  wereimporteil  from  foreign  countries, 
but  flineo  that  lime  the  German  machine-works  have  im- 
proved so  mueh  that  they  are  capable  not  only  of  satisfy- 
ing all  iloiiH'stie  wants,  but  even  of  exporting.  Sincr-  ISO 7 
theoxporlationornnichiucry  from  I  lie  tier  man  Zollverein  lias 
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exceeded  the  importation.  In  the  whole  empire  there  are 
at  present  750  machine-works,  employing  90,000  hands.  The 
most  prominent  places  are  Berlin  ( locomotives  and  sewing- 
machines),  employing  more  than  15,000  hands;  Chemnitz, 
with  more  than  10,000  workmen  ;  Mulhauscnin  Alsace;  and 
various  towns  in  the  kingdom  of  Saxony.  (18)  The  manu- 
facture of  railway  cars  has  large  establishments  at  Berlin, 
Aix-la-Chapelle,  Brcslau,  Gcirlitz,  Cologne,  Casscl,  Munich, 
Stuttgart,  Carlsruhe,  Mainz,  and  Brunswick.  The  expulsion 
in  1870  of  all  Germans  from  Franco  was  advantageous  to  the 
manufacture  of  carriages.  Shipbuilding  is  carried  on  in  Ham- 
burf ,  Bremen,  at  different  places  on  the  Oder  below  Stettin,  at 
Danzig,  and  Liibeck.  War  vessels  are  built  at  Kiel,  Danzig 
.and  Wilhclmsh.aven  on  the  Jade.  Large  iron-clads,  how- 
ever, are  bought  from  foreign  countries,  as  also  a  considerable 
numberof  merchant  vessels.  (19)  Pianofortes  are  made  with 
great  perfection  at  different  places  ;  organs  at  Dresden  ;  har- 
moniums at  Gera  in  Thuringia :  string  instruments  of  ditfer- 
cntkinds  at  MittenwaldinUpper  Bavaria,  Cassel,  andAdorf 
in  Saxony  ;  musical  boxes  in  the  Black  Forest.  The  manu- 
facture of  watches  employs  about  10,300  handsin  the  Black 
Forest.  Munich  is  the  centre  for  the  manufacture  of  scien- 
tific and  optical  instruments;  other  important  places  are 
Nuremberg  and  Ilathc,  now  in  Brandenburg.  (20)  The 
manufacture  of  iron  and  steel  goods  is  the  chief  industrial 
pursuit  in  large  parts  of  Westphalia,  Rhenish  Prussia,  and 
Lorraine.  For  the  production  of  raw  iron  fmore  than 
36,000,000  cwts.  in  1S72)  there  are  large  works  in  tlio  coal- 
regions.  The  production  of  steel  and  rolled  iron  amounted 
in  1872  to  24,300,000  cwts.  (in  Prussia  to  19,482,599 cwts.), 
of  iron  rails  to  8,600,000  cwts.  (in  Prussia  to  7,221,632 
cwts.),  of  raw  and  cast  steel  of  different  kinds  to  6,250,000 
cwts,  (in  Prussia  to  5,758.098  cwts.),  of  iron  and  steel  plato 
to  2,300,000  cwts.  (in  Prussia  to  2,180.408  cwts.),  of  iron 
and  steel  wire  to  2,050,000  cwts.  (in  Prussia  to  1,854,343 
cwts.),  and  of  castings  to  8,500,000  cwts.  (in  Prussia  to 
6,479,529  cwts.).  For  iron  and  steel  goods  the  Prussian 
governments  of  DUsseldorf  (Rhenish  Prussia)  and  Arns- 
berg  (Westphalia)  are  the  centres;  for  arms,  Solingcn;  for 
cutlery,  Remscheid.  The  largest  establishment  for  the 
manufacture  of  cast  steel,  and  generally  the  Largest  indus- 
trial establishment  of  the  empire,  is  that  of  Krujip  at  Essen 
in  Rhenish  Prussia,  celebrated  for  its  cannon.  It  employs 
16,000  hands,  covers  an  area  of  400  hectares,  uses  270 
boilers,  2S6  engines  of  9230  horse-power,  and  71  steam- 
hammers,  weighing  4340  cwts.  (21)  The  manufacture  of 
other  metals  is  important — of  silver  ware  at  Berlin  ;  of  gold 
and  silver  ware  at  Stuttgart,  Pforzheim  in  Baden,  and 
Hauau  in  Hesse-Nassau;  of  gold  and  silver  thimbles  at 
Schorndorf  in  WUrtemberg  :  of  gold  and  silver  leafs  and 
wire  at  Nuretnberg  and  Flirth  in  Bavaria;  of  bronzes  in 
Frankfort-on-thc-Main ;  of  brass,  bronze,  and  German 
silver  ware  at  Nuremberg,  Filrth,  and  Augsburg  in  Bava- 
ria, Gmiind  and  Ulm  in  Wiirtemberg,  Pforzheim  in  Baden, 
Offenbach  in  llesse,  Iserlohn  and  .\ltena  in  Westphalia; 
and  of  tinware  at  LUdenschcid  in  Westphalia. 

Commerce. — The  ZoUverein,  established  in  1833  by  tho 
accept.ance  by  Bavaria  and  WUrtemberg  of  the  commercial 
agreements  existing  between  Prussia  and  the  Hessian  coun- 
tries, and  now  comprising  all  the  German  states,  has  exer- 
cised a  largo  and  beneficial  influence  on  the  commerce  of  the 
empire  by  abrogating  injurious  restraints  and  destroying 
many  unnatural  barriers.  To  the  ZoUverein  belong  the 
grand  duchy  of  Luxemburg  and  an  Austrian  parish  to  the  S. 
of  Kempteu  in  Bavaria,  but  not  the  free  ports  of  H.amburg, 
Altona,  Bremen  and  Bremer  Hafen,  Geretemiinde,  and  some 
districts  in  ,Southern  Baden.  The  German  custom  law  dates 
from  July  1,  1869;  a  new  tariff  was  introduced  Oct.  1, 1873. 
All  duties  on  export  and  transit  are  abolished,  and  the  duty 
on  imports  is  vcrv  reasonable.  The  value  of  goods  imported 
to  the  German  ZoUverein  in  1872  amounted  to  3,468,480,000 
marks;  that  of  exports  to  2,494,620,000  marks.  The 
principal  items  of  importation  were — spinning  materials, 
688,900,000;  timber  and  wood,  297,000,000;  corn  and 
milling  products,  279,300,000 ;  animals  and  animal 
food,  230,700,000;  precious  metals,  206,400,000;  yarns, 
194,700,000;  felt,  hair,  feathers,  hides,  and  leather, 
193,500,000  ;  sugar,  coffee,  and  spices,  192,600,000  ;  woven 
fabrics  and  cloths,  187,000,000;  fats,  oils,  and  soaps. 
178,000,000:  drugs,  chemicals,  and  dycstuffs,  172,680,000  ; 
raw  metals,  140,000,000.  The  principal  items  of  exporta- 
tion were — woven  fabrics  and  cloths,  450,300,000;  corn 
and  milling  products,  215,100,000;  spinning  materials, 
199,900,000;  precious  metals,  174,000,000;  animals  and 
animal  food,  173,400,000;  timber  and  wood,  115,800,000. 
The  value  of  the  importations  in  1872  through  the  two 
free  ports  Bremen  and  Hamburg  was — for  Hamburg, 
2,017,222.875  marks  (by  sea,  1,297,722,805;  by  land, 
720,5011,0711):  for  Bremen,  496,197,211  marks  (by  sea, 
316,002,622;  by  land,  179,594,509). 

The  commercial  fleet  of  Germany  occupies  the   third 


place,  and  follows  immediately  after  those  of  Great  Britain 
and  North  America.  It  consisted  in  1873  of  5082  vessels, 
of  1,308,988  tons  burden  ;  of  these,  3401  vessels  of  650.051 
tons,  belonged  to  Prussia:  257  vessels  of  231,805  tons,  to 
Bremen;  408  vessels  of  199,839  tons,  to  Hamburg;  428 
vessels  of  142,954  tons,  to  Mecklenburg  ;  542  vesscds  of  71.547 
tons,  to  Oldenburg;  48  vessels  of  11,892  tons,  to  Liibeck; 
or  to  the  North  Sea  fleet,  2672  vessels  of  689,557  tons,  and 
to  the  Baltic  fleet,  2410  vessels  of  619,431  tons.  Of  the  ves- 
sels, 219  were  steamers  of  165,178  tons  burden  and  29,139 
horse-power.  In  1871  there  entered  69,710  vessels  of 
8,542,000  tons;  in  1872,  71,907  vessels  of  8,994,000  tons. 
In  1871  there  cleared  69,138  vessels  of  8,447,000  tons;  in 
1872,  69,829  vessels  of  8,855,000  tons.  Among  the  seaports 
of  the  empire,  Hamburg  and  Bremen  occupy  the  first 
])laccs.  The  tonnage  of  entering  vessels  rose  in  Ham- 
burg, between  1841  and  1872,  more  than  500  per  cent. — 
namely,  from  520,000  to  2,775,000  ;  and  in  Bremen,  between 
1847  and  1872,  more  than  350  per  cent. — namely,  from 
312,000  to  1,136,000.  It  is  principally  these  ports  which 
carry  on  the  tr.aflia  with  England  and  the  Transatlautio 
countries.  They  maintain  numerous  steamship  lines,  and 
the  main  stream  of  emigration  passes  through  them.  For 
inland  navigation  thereare  16991.2  E.  miles  of  water-roads, 
of  which  8140  are  in  Prussia  and  1155  in  Bavaria.  In  IS72 
there  were  21,364  coasters,  river-craft,  and  canal-boats  in 
the  empire,  with  a  carrying  capacity  of  31,036,550  cwts.; 
of  these,  20,901  were  sailing  vessels  and  463  steamers. 

The  first  railway  in  Germany,  the  Ludwigsbahn,  from 
Nuremberg  to  Fiirth,  3.7  E.  m.  long,  was  opened  Dec.  7, 
1835;  the  first  long  lino  was  coutraotcd  for  between  1837 
and  1839,  from  Dresden  to  Leipzig.  Tho  total  length  of 
the  r.ailwaT3  in  Germany  was  3.7  E.  m.  in  1836, 13  in  1837, 
86.4  in  1838, 149  in  1839,  291  in  1840, 1332  in  1845,  363S  in 
1850,  4863  in  1856,  6890  in  1860,  8637  in  1SG5,  11,379  in 
1870,  and  15.158  in  1874;  so  that  there  is  at  present  an 
average  of  1.6  E.  m.  to  each  E.  sq.  m.  In  1874,  6726  E.  m. 
belonged  to  the  government  roads.  1598  E.  m.  to  private  roads 
managed  under  tho  superintendence  of  the  state,  and  6S28 
to  other  private  roads.  More  than  5000  E.  m.  have  double 
tracks.  The  total  cost  of  construction  amounted  in  1874  to 
5,000,000,000  marks.  The  cheapest  were  the  Kottbus-Gros- 
senhain  and  Nuremberg-Fiirth  lines,  averaging  100.000 
marks  per  mile;  tho  most  expensive  were  those  of  Rhino- 
Nahe  and  Zittau-Reichenberg,  averaging  more  than  666,000 
marks  per  mile,  and  those  of  Hausach-Villingen  in  tho 
Black  Forest  and  Cologne-Minden,  avcr.agiug  between 
600,000  and  666,000  marks  per  mile.  There  are  at  jires- 
ent  65,200  miles  of  highways  in  the  country. 

The  post  and  telegraphs  are  uniformly  organized  through- 
out the  empire,  though  in  Bavaria  and  Wiirtemberg  they 
have  separate  administrations.  Between  the  German  em- 
pire and  Austro-Hungary  there  exists  a  postal  convention 
of  May  7, 1872,  and  a  telegraph  convention  of  Oct.  5,  1871. 
In  1873  the  number  of  post-offices  amounted  to  7600,  of 
which  1600  were  in  Bavaria  and  WUrtemberg.  The  entire 
length  of  the  post-routes  of  the  emjiire  was  in  1873 — on 
railways,  11,903  m.,  on  highways,  37,926  miles.  There 
were  delivered  454,554,920  letters,  26,948,267  postal  cards, 
69,056,824  printed  articles,  248,154,482  newspapers, 
49,004,406  paek.ages  (weighing  289,957,140  pounds,  and 
valued  at  4,016,149,326  thalers).  In  Bavaria  and  WUrtem- 
berg were  delivered  about  80,000,000  of  letters  and  as 
many  newspapers.  At  the  end  of  1872  the  entire  length 
of  telegraph-lines  in  Germany  was  23.345  m.,  of  which 
4265  m.  were  in  Bavaria  and  1380  m.  in  WUrtemberg; 
that  of  the  wires,  77,858  m.  The  number  of  stations  was 
4038  ;  the  number  of  despatches — private,  7,086,579 :  oSi- 
cial,  451,403;  international  sent  out,l,  894,402:  international 
received,  2,022,329;  transit,  711,241  ;  total  12,165,954. 

In  the  middle  of  1874  there  existed  in  Germany  195  stock 
institutions  for  deposits  and  industrial  credit,  with  an  issue 
of  2,180,000,000  and  a  capital  of  1,700,000,000.  There  were 
also,  for  the  same  purpose,  40  sf.atc  and  communal  institu- 
tions. The  most  important  banking  institution  is  the  Bank 
of  Prussia,  founded  in  1705,  and  in  1846  transformed  into 
a  stock  institution.  Very  common  are  savings  banks  and 
the  Deutsche  Genossensehaftswesen,  founded  in  1850  by 
Schulze-Delitsch,  and  since  1873  existing  in  Austria  and 
Luxemburg,  and  now  (1874)  numbering  1,300,000  mem- 
bers, 

Educniion. — For  general  education  the  Gernmn  people 
are  deeply  indebted  to  Pestalozzi  and  his  discijiles,  who, 
aided  by  "political  circumstances  during  the  early  part  of 
the  present  century,  succeeded  in  reforming  the  whole 
school-system  of  pVussia.  This  reform  received  a  bard 
blow,  however,  from  the  reaction  which  in  Prussia  began 
after  1840  with  Eichhorn.  The  retrograde  movement  was 
at  first  hardly  apparent ;  in  many  points  it  worked  even 
beneficially,  but  it  became  very  evident  after  the  intrujluo- 
tion  of  the  new  school  regulation  of  1854,  and  in  1872  it 
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was  generally  ncknowldlged  that  school  mattcra  in  Ger- 
many had  fallen  into  a  sort  of  dissolution.  The  regulation 
of  1854  left  the  course  of  tho  national  German  develop- 
ment, and  hoped  to  quench  the  ideas  of  tho  revolution  and 
of  modern  times  by  an  ccclcsiastieal  reaction  and  a  narrow 
patriotism.  At  tho  head  of  tho  ecclesiastical  reaction  stood 
the  Ultramontane  party,  and  it  pursued  its  plans  in  every 
direction.  But,  furtunately,  tho  successful  wars  of  1SG6  and 
1870  and  the  foundation  of  a  Protestant  empire  formed  an 
effe*;tive  oppu.-;itioD  to  tho  Ultramontane  party,  and  made 
the  mistakes  of  the  reaction  apparent.  The  uurmal  schools 
sutTered  still  more  than  tho  primary  schools  in  this  pL-riod, 
both  from  a  vicious  system  and  from  insufficient  teachers. 
Improvements  have  certainly  taken  place  since  1^72,  but  a 
thorough  reform  of  the  matter  is  demanded,  and  for  it  a  lib- 
eral grant  of  money  is  necessary.  Tho  education  is  lowest  in 
the  eastern  provinces,  in  which  a  not  inconsiderable  percent- 
age of  tho  annual  levy  of  recruits  appears  to  have  received 
no  school  education  at  all ;  thus,  in  187.'!  in  tho  governments 
of  Marienwerder,  Posen,  and  Broinberg  18-20  percent.,  in 
Gumbinneu  and  Danzig  lO-l.*!,  and  in  Kiinigsberg  9.  Ac- 
cording to  the  census  of  1871,  there  were  in  Prussia  (exclu- 
sive of  Rhenish  Prussia)  I3,-194,'.J:i2  persons  above  ten  years 
of  ago  who  could  read  ami  write,  but  2,0(U.176  persons,  or 
13  per  cent,  of  the  whole  population  above  ten  years  of  age, 
had  no  school  education  at  all.  In  other  German  states 
school  matters  have  been  subject  to  similar  fluctuations. 
Tho  period  of  reaction  was  generally  shorter,  however,  and 
thus  tho  schools  of  several  countries — Baden,  Wiirtemberg, 
and  Saxony — are  superior  to  those  of  Prussia.  In  187.3,  7.3 
per  cent,  of  the  recruits  from  Bavaria  had  no  school  educa- 
tion. The  primary  schools  are  generally  divided  according 
to  religion,  but  ecclesiastics  have  been  removed  as  school 
directors  in  Prussia,  Alsace-Lorraine,  and  several  other 
countries.  Germany  has  about  60,000  primary  schools, 
with  75,000  teachers  (male  and  female),  and  6,000,000 
pupils.  The  jtroportion  between  the  number  of  inhabitants 
and  that  of  SL-hool-attending  children  is  as  1000  to  150. 
Each  teacher  has  on  an  average  80  pupils.  A  transition 
from  the  primary  schools  to  the  higher  is  formed  by  tho 
middle  schools,  institutions  of  different  names  and  of  va- 
rious organization.  The  higher  school  institutions  are  di- 
vided into  Renlnrhnlen  an  I  gymnasiums.  Tho  Kealsehulcn, 
subdivided  into  a  tirst  and  secontl  order  and  higher  burgher 
schools,  give  the  foundation  of  a  technical  education. 
Among  foreign  languages,  the  living  ones  have  the  prefer- 
ence;  in  the  Realschulen  of  tho  second  order  Latin  is  not 
taught.  In  1871  there  were  in  tho  empire  106  schools  of 
the  first,  42  of  tho  second  order,  anl  107  higher  burgher 
acbools,  containing  82,000  pupils.  Tho  gymnasiums  aim 
at  the  development  of  mental  productivity  (science  an<l 
art),  and  prepare  for  the  higher  government  offices  and 
for  (he  universities.  Among  foreign  languag''^,  tho  ancient 
have  tho  preference.  In  IS74  there  were  333  gymnasiums 
in  tho  empire — I  S3  Evangelieal,  57  Roman  Catholic,  and 
93  mixed.  Together  with  the  170  progymnasiums,  or  so- 
called  Latin  schools,  they  contained  10S,Oli()  pupils.  For 
the  education  of  teachers  for  the  primary  schools  there  are 
156  seminaries — 110  Evangelical  and  40  Roman  Catholic; 
furthermore,  9  for  teachers  for  the  Latin  schools  In  Prussia; 
1  for  preachers  at  Wittenberg;  4  for  Evangelical  theology 
in  Wiirtemberg,  and  for  Roman  Catholic  theology  in  the 
dioceses  of  the  archbishnjis.  The  22  universities  consist, 
generally,  of  4  fiicuUies — divinity,  law,  medicine,  and 
philosophy.  The  faculty  of  divinity  is  generally  Evan- 
gelical;  Roman  Catholic  in  Munich,  Wiirzburg,  Freiburg, 
and  Miinster.  The  universities  of  Bonn,  Breslau,  and 
Tilbingen  havo  both  an  Evangelical  and  Roman  Catholic 
faculty  of  divinity;  tho  last  university  has  seven  faculties 
— namely,  besides  the  five  above  mentioneJ,  one  of  political 
economy  and  one  of  natural  philosophy.  Tho  univcrsiticfl 
of  Munich  and  Wiirzburg  have  also  fivo  faculties — namely, 
one  r»f  political  ec  »noray,  besides  tho  four  common  onc"^. 
The  academy  of  MUnstcr  ranks  with  universities,  though 
it  has  only  two  faculties  (Roman  Catholic  divinity  and 
philosophy).  Tho  oldest  university  of  tho  empire  is  that 
of  Hei.Ielbnrg,  founded  in  1386;  the  youngest,  that  of 
Strasburg,  found<-d  in  1^72.  These  universities  contained  in 
the  winter  of  1873-74.  1675  professors  and  17,737  students. 
As  technical  liigh  schools  are  considered  the  Academy  of 
Architecture  in  Berlin,  the  polytechnic  schools  of  Aix- 
la-Chapi'lle,  Darmsta'lt,  Dresden,  Hanover,  Carlsruhe, 
Munirh.  and  Stuttgart,  and  tho  Collegium  Carolinum,  in 
Brunswick.  Tho  number  of  special  schools  is  very  great  :  for 
arohitocture  an'l  mining,  the  mining  aeademie?  at  Berlin,  at 
Freiberg  in  Saxor.y,  and  at  Clausthal  in  the  llarz  :  for  forest 
cultivation,  the  academy  at  Xeustii'lt-Ebrrswable  in  Bran- 
denburg, at  Mliiidon  in  Hanover,  at  Tharand  in  Saxony  ; 
for  commerce  and  the  science  of  war,  the  military  academies 
at  Berlin  and  Munich  ;  for  ogriculture,  music,  and  nnviga- 
tion.     There  aro  also  63  asylums  for  the  deaf  and  dumb, 


and  2S  for  tho  blind;  numerous  learned  societies  and  as- 
goeiatious,  libraries,  museums,  zoological  and  botanical 
gardens.  In  1S73  the  total  number  of  literary  productions 
amounted  to  11,315  (in  1871,  10,66'Jj — namely,  collected 
works,  science  of  literature,  bibliography,  258  ;  theology, 
1239  ;  law,  politics,  statistics,  1051  ;  medical  and  veterinary 
science,  514;  natural  philosophy,  chemistry,  pharmacy, 
600  ;  philosophy,  157  ;  pedagogical  science,  German  school- 
books,  \'M\'j  books  for  tho  young,  337;  classical  and 
Oriental  languages,  antiquities,  mythology,  438;  modem 
languages.  Old  German  literature,  346;  history,  biography, 
memoirs,  correspondence,  690 ;  geography,  travels,  339 ; 
mathematics,  astronomy,  162;  science  of  war,  314;  science 
of  commerce  and  trade,  402  ;  building,  machinery,  rail- 
ways, mining,  navigation,  331  ;  forest,  hunting,  59  j  agri- 
culture and  horticulture,  310;  romances,  poems,  theatre, 
948:  fine  arts,  391;  books  for  tho  people,  205  j  Free- 
masonry, 19;  miscellaneous  writings,  590;  maps,  220. 
Tho  German  Zollverein  imported  51,319  cwts.  of  books  in 
1873,  and  107,000  cwts.  were  exported. 

Church  Mutters. — Tho  constitution  of  tho  Evangelical 
Church  is  different  in  tho  different  states.  In  Prussia  tho 
highest  church  authority  is  tho  ecclesiastical  council;  a 
general  synod  for  the  eight  old  provinces  is  under  consid- 
eration. The  synodal  system  is  developed  in  Bavaria, 
•Saxony,  Wiirtemberg,  Baden,  and  Hesse.  In  most  states 
a  prcsbyterian  system  exists:  in  others,  tho  constitution  of 
tho  Evangelical  Church  rests  on  a  consistorial  system.  Tho 
highest  ecclesiastics  arc  the  general  superintendents  and 
tho  superintendents;  in  Alsace-Lorraine  the  church  inspec- 
tors. The  Evangelical  Church  in  tho  German  empire  has 
16,000  ecclesiastics.  For  the  Roman  Catholics  there  are 
5  archbishoprics  (Cologne,  Gnesen-Poscn,  Munich-Freising, 
Bamberg,  and  Freiburg),  20  bishoprics,  and  3  vicariates 
apostolic.  There  are  in  tho  whole  empire  about  20.000 
Roman  Catholic  priests,  and  more  than  800  monasteries. 
Tho  Jesuits  were  excluded  from  tho  territory  of  the  empire 
by  tho  law  of  July  4,  1872. 

ConHtitutinn. — The  constitution  of  tho  empire  dates  from 
April  16,  1871,  with  some  modifications  made  in  1873.  It 
consists  of  14  articles  and  78  paragraphs.  Article  I.  defines 
tho  territory  of  tho  confederation.  Article  II.  treats  of  its 
government,  which  is  exercised  by  the  federal  council, 
liuvdt'Hrathj  and  the  d\ct,Jieichntfi(f,  Article  ITT.  discourses 
on  the  federal  ctmncil,  which  consists  of  delegates  from  tho 
federal  states  — 17  from  Prussia,  6  from  Bavaria,  4  from 
Saxony,  4  from  AViirtemberg.  3  from  Baden,  3  from  Ilesse,. 
2  from  Mocklenburg-Sehwerin,  2  from  Brunswick,  and  1 
from  each  of  the  other  states,  with  tho  exception  of  Alsace- 
Lorraine.  Article  IV.  confers  the  presidency'  of  the  con- 
federation on  tho  king  of  Prussia,  who  bears  tho  title  of 
Dtntscher  Ktiincr.  Article  V.  treats  of  the  diet,  which  is 
constituted  liy  general  and  direct  election  by  ballot,  and 
consists  of  397  members  (1  representative  for  every  lOli.ouu 
inhabitants) — 235  from  Prussia,  1  from  Lauenburg,  48  from 
Bavaria,  23  from  Saxony,  17  from  Wiirtemberg,  15  from 
Alsace-Lorraine,  14  from  Baden,  9  from  Hesse,  6  from 
Mecklenburg-Schwerin,  3  from  Suxe-Weimar,  3  from  Olden- 
burg, 3  from  Brunswick,  3  from  Hamburg,  2  from  Saxe- 
Meiningen,  2  from  Saxe-Coburg-Gotha,  2  from  Anhalt,  and 
1  from  each  of  the  other  states.  The  legislative  period  lasts 
three  years  when  no  dissolution  of  tlie  diet  takes  place. 
All  German  states,  except  the  two  Mi-ckhnburgs,  in  which 
feudality  still  exists,  possess  constitutions  moro  or  less  in 
harmony  with  modern  views;  tho  controversy,  however,  be- 
tween the  old  and  the  new  is  not  3'et  closed  at  every  point. 
The  greater  nuinbrr  of  niediati/.cd  jirinees  have  seats  m  the 
upper  houses  of  the  southern  states  and  in  (be  Prussian  Jhr- 
yrnhftuH.  At  the  head  of  the  administration  of  the  empire 
stands  tho  chancellor  of  tho  realm,  with  oftices  for  tho  jiost, 
telegraphs,  railways,  and  statistics  of  the  empire,  and  a  sep- 
arate omee  for  tho  affairs  of  Alsace-Lorraine.  The  chancel- 
lorship is  at  present  connected  witli  tlie  ministry  of  foreign 
affairs.  Under  the  minister  offoreign  affairs  stand  tho  ambas- 
sadors and  cr)nsuls  <»f  the  emjnro.  Besides  the  ambassadors 
of  the  empire,  th<'  different  states  may  represent  themselves 
at  foreign  r-ourts  by  special  ambassadors.  For  the  whr>lo 
empire  there  are  furtlurniore  a  eoimnon  school  eommiltee 
for  all  the  higher  schools,  and  a  common  board  of  trade  in 
Lei])7,ig,  the  highest  authority  in  all  matters  of  cominerco 
nr  trade.  Tho  federal  council  forms  standing  committees 
fur  the  army  ancl  fortresses,  navigation,  loll  and  taxi'."*, 
eommorce  and  trade,  railways,  poft  and  telegraph,  antl  for 
the  affairs  oi  Alsace-Lorraine.  In  the  administration  of 
justice  tho  German  omjiire  exhibits  still  (ho  same  want  of 
uniformity  it  formerly  sliowed  in  political  nnd  military  af- 
fairs. When  smiilbrdilVereneeg  are  overlo.tkeij, Germany  con- 
sists of  live  dillerent  jurisdictions.  Tho  Prussian  municipal 
law  is  valid  in  the  hirgest  part  of  (hofo  countrier  which  Ke- 
longed  to  Prussia  before  IstiOaml  before  1806.  The  Roman 
law  is  predominant  in  the  new  Prussian  provinces,  the  Saxon 


516 


GERMAN   EMPIRE. 


civil  law  in  Saxe,  the  common  law  of  Baden  in  Baden,  and 
the  French  code  on  the  left  side  of  the  Rhine,  and  on  the 
right  iu  the  former  grand  duchy  of  Berg  (the  governmeuts 
ot^Diissoldorf,  Elberfeld,  and  Barmen). 

Finances. — The  revenues  of  the  empire  are  derived  from 
toll,  excise  of  consumption,  post,  and  telegraph,  or.  if  neces- 
sary, they  are  levied  from  the  several  states  aceoriUng  to 
the  number  of  inhabitants.  A  common  imperial  income- 
tax  will  be  introduced.  In  1873  the  receipts  and  expenses 
of  the  empire  amounted  to  444,470,325  marks.  The  re- 
ceipts were  —  toll  and  excise,  198,716,150;  stamp-tax, 
4.909. soil;  post,  14,740.634;  telegraph,  471,969:  govern- 
ment railways  in  Alsace-Lorraine,  7,637.979  ;  of  the  French 
war-in. lemniry.  57,594,876:  surplus  from  1872,  3S. 552. 073  : 
interest  on  capital.  4.20i,200 ;  levies  from  the  states, 
07.144,251.  The  standing  expenses  are  —  the  imperial 
chancery,  4,114,764;  the  diet,  202,077;  the  ministry  of 
foreign  affairs.  4,980,495  ;  the  army,  278,499.027  ;  the  navy, 
13,834.074;  interest  on  the  debt,  7,290,000 ;  the  court  of 
accounts,  294,600;  the  supreme  board  of  trade,  301,800; 
rent-allowance  to  the  ofBcers  of  the  army  and  navy, 
16,084,200,  and  to  the  oflBcers  of  the  imperial  railways, 
121,050;  total,  363,720,225  marks.  The  extraordinary  ex- 
penses amounted  to  8 1,008,100  marks — namely,  for  the  army, 
28,989,906;  for  the  navy,  39,534,510;  the  railway  of  St. 
Gotthard,  2.105,064:  the  mint,  8.400.000.  The  empire  has 
now  no  debt.  Paper  money  to  the  amount  of  120,000,000 
will  be  put  into  circulation  in  1876,  instead  of  the  present 
paper  money  of  the  separate  states. 

Armtj  and  Navy. — The  present  military  system  of  Ger- 
many was  established  by  Articles  IX.  and  XI.  of  the  con- 
stitution of  Apr.  16,  1S7\,  by  the  law  of  Xov.  9,  1807,  con- 
cerning the  duty  of  militarj'  service,  and  by  the  laws  of 
May  2.  1874,  and  Mar.  26,  1868.  The  armed  power  con- 
sists of  the  army,  the  navy,  and  the  Lnnfhtnnn.  The  army 
is  divided  into  the  standing  army  and  the  Lamhcehr.  Tho 
navy  consists  of  the  fleet  and  the  Seewckr.  The  standing 
army  and  the  fleet  are  always  ready  for  war.  The  Land- 
wehr  and  Seewehr  serve  as  their  support.  The  Landsturm 
becomes  active  only  when  an  enemy  invades  the  territory 
of  the  empire.  The  duty  of  military  service  is  universal 
throughout  the  empire,  and  substitution  is  not  allowed. 
Ouly  the  members  of  the  reigning  or  medi.itized  ])rincely 
families  are  exempted  from  military  service.  The  duty 
commences  with  the  twentieth  year,  and  lasts  for  three 
years  at  the  standard,  for  four  in  the  reserve,  and  for  five 
in  the  Landwehr.  To  the  Landsturm  belong  all  between 
the  seventeenth  and  the  forty-second  year  who  are  capable 
of  bearing  arms.  The  volunteer  who  passes  through  a 
certain  scientific  examination,  and  proves  himself  in  ]tos- 
session  of  a  certain  amount  of  knowledge,  remains  ouly 
one  3*ear  at  the  standard,  but  pays  for  his  equipment 
and  provision.  Teachers  from  the  primary  schools  have 
only  to  go  through  an  exercise  of  six  weeks  in  an  in- 
fantry regiment.  The  military  nurses  give  an  active 
service  of  eighteen  months.  The  period  of  service  in  tho 
active  marine  is  one  year  for  sailors  and  machinists.  The 
commander-in-chief  of  the  whole  army  is  tho  emperor, 
though  in  times  of  peace  with  some  restrictions  from  tho 
side  of  Bavaria  and  WUrtemherg.  Officers  are  appointed 
in  the  different  contingents  by  the  different  states  :  to  the 
appointment  of  generals,  howevt-r.  the  consent  of  the  em- 
peror is  necessary,  except  in  Bavaria.  The  emperor  also 
appoints  all  commanders-in-chief  of  the  contingents  and 
of  the  fortresses,  again  with  the  exception  of  Bavaria; 
and  he  can  build  fortresses  and  declare  any  part  of  the 
empire  in  a  state  of  siege.  To  a  declaration  of  war  in 
the  name  of  the  empire  the  consent  of  the  federal  coun- 
cil is  necessary.  By  the  law  of  May  2,  1874,  which  is  valid 
to  Dec.  31,  1S81,  the  strength  of  the  army  of  the  empire 
in  time  of  peace  is  determined  to  be — 401,659  rank  and 
file :  1 7,036  ofliccrs  and  3647  physicians,  farriers,  etc. ; 
in  all,  422,342  men  —  namely,  infantrv  and  chasseurs, 
280,824;  cavalry.  68.922;  artillery,  48,201;  pioneers  and 
railway  troops,  10,137;  train,  5354;  special  formations, 
3565;  guns,  1200.  The  war-force  is  as  follows:  infantrv, 
908,346;  chasseurs,  42,224;  cavalry,  111,839;  artillery, 
152,205;  pioneers  and  railway  troops,  34,649;  train, 
45,671  ;  stafi"  and  administration,  19.114.  The  respective 
contingents  of  the  differejit  states  are — Prussia,  961,280 
men  and  21)04  guns;  Bavaria.  149,307  men  and  300  guns: 
Saxony,  75.762  men  and  156  guns;  Wiirtemberg,  62,914 
men  and  126  guns  ;  in  all,  1,249,263  men  and  2640  guns. 

The  development  of  a  navy  first  began  in  1848  as  a 
merely  Prussian  concern.  It  is  now  a  force  of  the  empire, 
under  the  command  of  the  emperor.  It  has  a  flag  in  com- 
mon with  the  merchant  fleet — black,  white,  and  red.  It 
consists  of  74  vessels,  with  528  guns,  of  which  100  are  in 
iron-clads,  257  in  other  steamships,  and  165  in  sailing  ves- 
sels. It  numbers  in  time  of  peace  8124  men;  in  time  of 
war,  more  than  15,000. 


History. — In  pre-historic  times  Germany  was  inhabited 

by  tribes  belonging  j)erhaps  to  the  Celtic  family.  They 
built  their  houses  on  piles  in  the  lakes,  and  possessed  tools 
and  instruments  of  stone — later,  of  bronze  and  iron.  Com- 
paratively late,  not  until  a  few  centuries  before  Christ, 
did  the  German  races,  coming  from  the  East,  reach  the 
present  boundary  of  the  empire,  liut  in  the  fourth  cen- 
tury A.  D.  they  had  driven  the  Celtic  tribes  over  the  western 
frontier  into  the  Vosges  Mountains.  Meanwhile,  they  had 
also  met  with  the  Romans — the  first  time  in  113  b.  c. 
— in  Noricum,  which  comprised  the  present  Ptyria  and 
the  adjacent  Austrian  districts;  and  although  the  German 
tribes  which  appeared  at  this  occasion — the  Cimbriana 
from  the  Danish  peninsula  of  Jutland,  and  the  Teutons- 
were  defeated  and  destroyed  by  Marius,  still  the  danger 
which  threatened  Rome  from  the  North  was  by  no  means 
removed.  Ci^sar,  although  he  crossed  the  Rhine  twice, 
did  not  attack  the  Germans,  and  when  the  emperor  Au- 
gustus— or.  rather,  his  general  Varus — tried  fo  bring  the 
German  race  under  the  Roman  yoke,  the  German  tribes 
gathered  together  in  large  masses  on  the  call  of  Hermann 
(Arminius),  the  chief  of  the  Cherusci.  The  Roman  le- 
gions, the  best  Rome  ever  had  had.  were  trampled  down 
in  the  battle  of  TcutoburgerWald  {9  A.  n.).  and  the  liberty 
and  independence  of  the  German  race  were  established  for 
ever.  The  Romans  tried  repeatedly  to  subjugate  the  Ger- 
mans, and  Thusnelda.  Hermann's  wife,  spent  the  last  years 
of  her  life  in  Roman  slavery;  yet  as  a  race  the  Germans 
remained  free,  and  soon  overthrew  the  fortresses  which  the 
Romans  built  on  the  frontier  between  the  Rhine  and  the 
upper  Danube.  Their  power  grew  as  they  united  into  largo 
national  formations,  of  which  the  Saxons  lived  between  tho 
Baltic  and  Ilarz.  the  Franks  between  the  lower  Rhine  and 
Fichtel  Gebirge,  the  Alemanni  along  the  upper  Rhine,  and 
the  Goths  along  the  lower  Danube.  In  those  days  of  the 
first  wars  with  Rome  all  Germany  was  covered  with  forests 
and  swamps.  The  Hercyuian  forest  spread  over  all  tho 
mountains  and  plateaus  of  Central  Germany.  The  coasts 
of  the  North  Sea  were  formed  otherwise  than  at  present. 
Large  islands,  which  later  floods  have  submerged,  were 
situated  at  tho  mouths  of  the  rivers  and  stretched  along 
the  coast.  The  climate  was  rougher  than  at  present.  Ani- 
mals which  arc  now  found  ouly  in  the  northernmost  regions 
roamed  in  the  forests.  The  inhabitants,  like  all  primitive 
pcojde,  were  fond  of  hunting  and  war.  Magnificent  bos- 
pitalitv  was  their  pride.  Many  vices,  such  as  drunkenness 
and  gamlding,  darkened  their  lives,  but  they  were,  on  tho 
other  hand,  possessed  of  many  virtues  which  distinguished 
them  above  other  races.  They  were  chaste,  they  respected 
woman,  and  they  kept  their  word.  The  Romans  brought 
the  vino  and  the  finer  sorts  of  fruit  to  the  Rhine,  but  they 
could  not  withstand  tho  pressure  of  the  Germans.  Soon 
after  300  a.  p.  the  Alemanni  pushed  forward  into  Swit- 
zerland and  Alsace,  and  although  they  were  defeated 
iu  357  at  Strasburg  by  the  Roman  emperor  Julian,  they 
succeeded  in  settling  in  these  regions.  In  375  the  Huns 
burst  into  Europe,  and  then  began  the  migration  of  na- 
tions, which  caused  great  changes  in  Germany.  German 
tribes  from  the  Vistula,  Oder,  and  Elbe  moved  farther  to 
the  West,  even  to  Africa  (the  Vandals),  while  Slavonian 
tribes  (the  Wends)  advanced  from  the  East  into  the  de- 
populated regions.  Other  German  tribes  went  to  Italy 
and  destroyed  the  West  Roman  empire  in  476,  while  in 
Gaul,  the  present  France,  Clovis  founded  the  powerful 
empire  of  the  Franks,  to  which  he  added  the  dominions  of 
tho  Alemanni  after  the  battle  of  Ziilpich  in  406.  Under 
the  descendants  of  Clovis,  the  Merovingians,  the  strength 
of  the  empire  was  much  imi>aired,  however,  by  being  divided, 
until  at  last  the  Carolingian  family  arose  and  grasped  the 
reins  under  the  hereditary  title  of  umjor-d  own  a.  A  member 
of  this  family,  Pepin  le  Bref,  dethroned  the  last  Merovingian 
and  declared  himself  king  of  the  Franks  in  752,  with  the 
consent  of  the  pope.  A  contemporary  of  Pepin  was  the 
Anglo-Saxon  Winfried  (Bouifacius),  the  first  archbishop 
of  Mainz,  who  converted  a  large  part  of  the  tfermau  tribes 
E.  of  the  Rhine  to  Christianity,  but  was  killed  in  755  by 
the  Frisians.  With  Charlemagne  i768-S14)  the  empire  of 
the  Franks  and  the  power  of  the  Carolingians  reached  their 
highest  point.  Long  wars  with  the  pagan  Saxon  dukeWit- 
tekind,  and  in  Italy,  Spain,  and  Bavaria,  extended  the  em- 
pire from  the  Ebro"  in  Spain  to  the  Raab  in  Hungary,  and 
from  the  Eider  in  the  N.  to  the  Tiber  in  the  S.  But  in 
spite  of  tho  imperial  crown  bestowed  in  800  by  Pope  Leo 
III.,  and  in  spite  of  the  wise  policy  pursued  in  the  interior, 
these  conquests  caused  a  weakness  which  was  generally  felt 
even  under  Louis  the  Pious  (814-^^40),  and  which  led  to  the 
famous  treaty  of  Verdun  between  his  sons.  Germany  (East- 
ern Francouia)  became  now  separated  for  ever  from  France 
(Western  Franconia),  and  Lorraine  (Middle  Franconia )  was 
thrown  between  them  as  the  apple  of  discord.  Ludwig  the 
Child,  the  last  Carolingian  in  Germany,  died  in  911.     At 
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this  time  the  Germnns  were  threatened  by  the  Norsemen 
froip  the  N,.  by  the  WonOi*  on  the  Elbe  and  the  Hiivcl,  and 
especially  by  the  IIunj;ari:uis  in  the  K.,  while  in  the  in- 
terior a  ?ort  of  nation:il  or  tribal  division  bci-aino  more 
prominent;  so  that  at  the  extinction  of  the  Caroiingian 
house  (xermany  was  divided  into  tive  hir;;u  ilukcdoms — 
Saxony  (with  Thuriuj^ia),  Francouia.  Suabia  (formerly 
Alcmannia),  Bavaria,  and  Tjorraino.  The  Franks  elected 
their  own  duke,  Conrad,  king  of  CTcrmany,  and  ho  was  ac- 
knowledged by  the  other  tribes  with  the  exception  of  Lor- 
raine, which  fell  to  AVcstern  Franconia  {France).  Conrad, 
however,  did  not  succeed  in  consolidating  the  empire  inter- 
nally or  strengthening  it  outwardly,  but  after  his  death  the 
Franks  and  the  Saxons  cho.^e  the  mighty  Saxon  duke  Henry 
for  king.  Henry  T.  (IHI-UISI  is  the  founder  of  the  (Jerman 
empire.  He  vindicateil  the  royal  authority  against  the  dukes; 
he  acquired  Lorraine  for  (reraiany  ;  ho  fought  with  success 
against  his  foreign  enemies,  the  Wendrf  on  the  Havel  ami  the 
Hungarians,  whom  he  defeated  at  Merseburg  in  iKV.\.  In  tho 
interior  he  improved  military  alfairs  by  developing  a  new 
system  of  cavalry:  built  numerous  towns,  and  laid  the 
foundation  of  the  kingdoms  of  Saxony  and  Prussia  by  es- 
tablishing against  tho  Wends  tho  margraviatcs  of  North 
Saxony  and  Meissen.  Of  still  greater  consequence  wasthe 
reign  of  his  son,  Otbo  T.  the  Great  (y3ri-S»7.'i).  Ho  crushed 
the  rising  opposition  of  tho  princely  aristocracy  ;  gave  tho 
dukedoms  to  friends  and  relatives;  acquired  the  crown  of 
the  Lombards  in  lb')l  ;  defeated  the  Hungarians  at  Augs- 
burg on  the  Lech  in  '.» J5  :  and  assumed  in  902 — not  to  tho 
advantage  of  Germany — tho  imperial  title,  which  from 
that  time,  and  up  to  ISOfi,  remained  with  tho  German 
kings.  After  him  followeil  three  emperors  of  tho  Saxon 
house,  Otho  IL,  Otho  IIL,  and  Henry  11.  Butuuderthem 
tho  royal  authority  lost  very  much ;  the  princes  and  tho 
ecclesiastical  dignitaries  becamo  very  hold  ;  and  tho  popes, 
hitherto  always  submitting  to  tho  strong  emperor,  began 
now  to  aspire  to  the  empire  of  the  world.  With  Cnnrad  II. 
(1024-:ift)  begins  tho  Francnnian  or  Salio  dynasty,  under 
which  the  royal  power  culminated  in  Germany;  so  that. 
if  Henry  III.  (lO.'l'J-ofi)  had  lived  longer,  not  only  would 
tho  imperial  dignity  have  become  hereditary  in  his  family, 
but  an  end  would  have  been  put  to  the  injurious  inter- 
ference of  tho  pf»pc  in  German  affairs.  His  government 
was  severe  but  just  in  tho  interior,  and  it  was  respected  in 
foreign  countries;  in  papal  afTairs  be  was  generally  re- 
ferred to  as  arbiter.  But  ho  died  only  thirty-nino  years 
old,  and  all  tho  fruits  of  liis  policy  were  lost  for  centuries 
under  his  son  Henry  IV.  (]0.jfi-llon).  Henry  was  well 
gifted  by  nature,  but  having  liecn  educated  by  priests,  he 
puffereil  very  much  from  their  influence.  T'ndir  him  the 
feudatory  princes,  tho  Church,  and  the  Saxtnis  took  back 
what  thoy  had  lost  under  his  father,  and  tho  Church  com- 
pelled liim  to  perform  tho  famous  jiumiliation  at  Canossa 
(1077)  by  which  he,  in  a  manner,  acknowledged  tho  su- 
premacy of  the  Church  over  tho  Crown.  Henry,  how- 
ever, supported  by  the  burghers,  continued  to  struggle 
against  the  Church  with  various  fortune.  At  ono  time  he 
even  expelled  tho  pope,  Gregory  VII. «  from  Rome.  But 
his  la-'t  days  wero  much  eiubittercil  by  his  own  son,  Henry  ' 
V.  (IIOft-25).  who  was  won  over  to  the  papal  party  and 
roso  against  him.  As  soon,  however,  as  Henry  V.camoto 
power  himself,  ho  followed  tho  example  of  his  ancestors, 
out  was  compelled  by  tho  papal  party  to  concliido  tho  con- 
cordat of  Worms  in  1122;  with  hiin  tho  Franconian  dvnasty 
becamo  extinct.  The  Saxon  Lothaire  followed (1 123-37)  ; 
ho  yielded  to  tho  princes  and  tho  Church,  anil  byniarrying 
his  daughter  to  Ilenry  tho  Prou'l,  duke  of  Bavaria,  he  left 
his  possessions  to  the  house  of  the  Guelphs.  On  his  death 
tho  powerfid  house  of  HohenstaulTcn  ascended  to  the  Ger- 
man crown  (1138-125-1).  Conrad  III.  (11  :iS-.'-i2)  confined 
himself  to  German  afl^airs.  but  his  successor,  Frederick  I, 
Barbnrossa  f  1152-90),  tried  to  extend  his  power  beyond  tho 
boundaries  of  tho  empire.  In  Ituly  ho  was  not  successful 
against  tho  Lombard  cities  and  tho  pope,  but  when  his  son 
married  tho  heiress  of  tho  Norman  enijiiro  in  Lower  Italy, 
he  gained  new  influence,  while  in  Germany  ho  succeeded 
in  curbing  Henry  tho  Lion  of  tho  powerful  house  of  the 
GueliibB.  Ho  died  in  Asia  on  a  crusade.  His  son,  Henrv 
Vt.  (1 190-97),  ruled  with  vigor  and  severity,  but  died  very 
early;  and  on  his  death  a  contest  began  between  Pbiliit  of 
Puabia,  of  tho  bouso  of  IlohenstaunVn,  nu.l  Otbo.  f.f  tho 
house  of  tb-"*  Gueljdis.  Tho  latter  wiis  fupportrd  bv  tho 
pone,  Innoeent  III.,  and  Philip  was  kitle.l ;  but  when  Otbo 
I V.  becauie  solo  emperor  ho  could  not  snlisfy  tho  papal  de- 
mands, nnd  a  son  of  Henry  VI..  Frederick  II.  (1212-^50), 
was  eleeted  king  by  the  pnpul  piirty  in  oppositicm  to 
him.  Frerlrrick  gained  the  superiority,  but  as  the  popes 
Boon  became  bis  mo^t  inveterate  enemies,  and  wero  sup- 
ported by  the  Lombnrfl  cities,  he  had  to  flght  against  tho 
Chureh  during  his  whole  life;  and  although  his  adversa- 
ries did  Dot  succeed  in  placing  another  king  of  any  power 


against  him  in  Germany,  still  tho  empire  suffered  fright- 
fully. During  his  reign  the  Germans  succeeded  in  break- 
ing" the  power  of  the  Danes  in  the  battle  of  Bornhovetl 
(\2'27),  and  in  I2.'iU  the  Teutonic  Order  conquered  the 
country  of  Prussia  to  the  E.  of  the  Vistula.  But  after  his 
death  the  house  of  HohcnstaufTen  declined  rapidly.  Con- 
rad IV.  died  in  1254,  and  his  sun,  Couradin,  the  last  of  tho 
family,  was  beheaded  at  Najdes  in  12G8,  while  trying  to 
reconquer  his  heritage  in  Lower  Italy  from  the  invader, 
Charles  of  .Anjuu.  In  (!ermany.  William  of  Holland  reigned 
to  125*>,but  tlien  followed  an  interregnum  to  1273.  Neither 
of  the  two  foreign  princes  who  were  elected  German  empe- 
rors had  any  authority  at  all.  On  the  election  of  Kodolph 
I.  the  house  of  Habsburg  iLscunded  the  German  throne. 
Kodolph  restored  general  tranquillity  to  the  empire,  which 
during  the  interregnum  had  fallen  under  club-law,  and  by 
the  battle  on  the  March  in  1278,  in  which  Othokar  II.  of 
Bohemia  was  killed,  he  acquired  the  duchy  of  Austria,  and 
laid  tho  foundation  of  the  Austrian  state.  After  Aduljdi 
of  Nassau  (1292-98)  followed  Rodolph's  son,  Albert  I. 
(129S-1308),  under  whose  reign  the  Swiss  Confederation 
was  formed,  which  later  was  vindicated  so  gloriously 
against  Austrian  jiretcnsions  in  the  battles  of  Morgarten 
(1315)  and  Sempach  ( 13Sfi).  With  Henry  VII.  fl:i0S-13) 
tho  house  of  liuxemburg  acquired  the  German  crown  ;  its 
members  hcbl  Bohemia,  i\Ioravia,  and  Silesia  in  their  pos- 
session. After  him,  Ludwig  of  Bavaria  (1314—47)  and 
Frederick  of  Austria  contended  for  the  German  crown.  Tho 
former  was  victorious  in  the  battle  of  MUhldorf  (1322),  and 
by  the  establishment  of  the  electoral  body  of  the  emjiire  in 
1338  ho  made  tho  election  of  the  (Jernian  emjieror  inde- 
pendent of  tho  papal  confirmation.  With  Charles  IV, 
(1347-78)  of  the  houso  of  Luxemburg,  Bohemia  reached 
its  point  of  culmination.  He  founded  the  ITnivcrsity  of 
Prague  in  131S — tho  first  university  in  Germany — and  in 
1350  published  tho  Golden  Bull,  by  which  the  election  of  the 
German  king  by  seven  electors  (four  secular  and  fhrco 
ecclesiastical)  became  finally  settled.  His  son,  Wenceslaus 
(1378-1400),  was  too  weak  for  the  difficult  circumstances. 
The  mischief  of  club-law  increased  :  associations  of  princes 
and  lords  originated;  tho  Holy  Fehmc  extended  its  au- 
thority beyond  Westphalia;  the  Hansa,  founded  in  1241  by 
the  maritime  cities  of  the  realm,  accjuired  the  dominion  over 
the  northern  seas.  Wenccslaus  was  deposed.  andKuprccht 
of  the  Palatinate  was  elected  1400-10.  Then  followed 
Wenceslaus'  brother,  Sigismund  (1410-37),  under  whose 
reign  the  Councils  of  Constance  (1414-18)  and  Baie  (1431- 
43)  were  held,  in  order  to  effect  a  reformation  of  the  Church, 
whieh,  however,  did  not  take  jdace.  On  the  contrary,  the 
result  of  the  Council  of  Ccuistance  was  the  burning  of  Huss. 
and  that  of  the  Council  of  Biile  a  compromise  which  ended 
tho  war  of  the  Hussites.  During  the  reign  of  Sigismund 
the  house  of  Hohenzollern  first  came  to  Brandenburg  in 
1411.  With  Albert  II.  (1438-39)  tho  house  of  Austria  once 
more  ascended  tlio  German  throne,  whieh  it  afterwards 
held  till  iSOf),  with  a  short  interruption.  Frederick  Til, 
(1440-93)  was  a  feeble  ruler.  In  his  time  GUtenbcrg  in- 
vented tho  art  of  printing  (1450),  which  exercised  an  im- 
mense influence  on  life  in  general,  as  the  invention  of  gun- 
powder a  century  earlier  (1350)  by  Berthold  Schwartz  had 
transformed  tho  whole  military  system.  Bohemia  and 
Hungary  wero  at  this  tiiuit  governecl  by  the  celebrated 
kings  George  Poilicbrad  and  Matthias  Corvinus.  Fred- 
erick's son,  Maximilian  T.  (1493-1519),  brought  the  period 
of  club-law  to  an  end  by  tho  declaration  of  the  public  peace 
of  the  country  in  1  195,  nnd  by  the  establishment  of  the 
imperial  chamber  or  supremo  court  of  the  empire.  By 
marriage  he  acquired  I'urgunily,  to  whieh  the  Netherlands 
belonged,  and  ho  witnessed  the  beginning  of  the  Reforma- 
tion by  Martin  Luther  in  Wittenberg  (Oct.  31,  1517).  Tho 
reign  of  his  grandson,  Charles  V.  (1519-50),  was  one  of 
tho  most  n-markablo  jicriods  in  the  history  of  Germany, 
especially  cm  account  of  the  rnpid  development  of  tho 
Reformation.  At  tho  Diet  of  Worms  (1521)  Luther  de- 
fended himself  witlv  undaunted  courage;  at  that  of  Speyer 
(1529)  his  adherents  formally  protested  against  decisions 
whieh  were  unfavorable  to  them  ;  and  at  that  of  Augsburg 
(June  25,  1530)  they  publicly  set  forth  their  creed.  Other 
remarkable  events  of  his  reign  are  tho  peasnnis*  war 
(1521-25);  the  appearance  of  (he  Annbnplists  at  Mlinstor 
(1535);  the  Scbmalcnblian  war  (15H1-47):  the  Agreement 
of  Passau  (1552);  the  I*eaee  of  Augsburg  (1555);  his  pcv- 
ornl  wars  with  France:  and  the  counter-Ilefornnition  which 
took  place  within  the  Roman  Catholic  Church,  partly 
thrr)ugh  the  establl<4htnent  of  tho  order  of  .Tesuitfl.  partly 
through  thi-  Coum-il  of  Trent  (I545-rt31,  whose  decisions 
have  ruleil  the  Uomau  Cathitlio  Chureh  up  to  our  days. 
The  oni|>ire  of  Charles  V.  comprised  Germany,  Austro- 
Hungary.  the  Xetherhinds,  Belgium.  Spain,  and  large  ]ior- 
tinns  of  Italy.  In  1550  he  retired,  leaving  Spain  nnd  the 
Netherlands  to  hiit  aon  Phili]i.  and  Germany  an<l  Austri;i 
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to  his  brother,  FercUnanrl  I.  {1556-64).  Maximihan  11. 
(15ei-76)  was  ralher  indifferent  with  respect  to  religious 
mutters,  hut  under  his  sun,  Rudolph  II.  (1576-1612),  the 
confusion  increased,  and  under  Matthias  (1612-19)  the 
Thirty  Years'  war  brolie  out  ( 1618-48).  In  the  Ijeginnin? 
the  Roman  Catholics  gained  such  great  advantage,  through 
the  emperor,  Ferdinand  II.  (1619-37),  the  dulje  (later  elec- 
tor) Maximilian  of  Bavaria,  and  the  generals  Tilly  and 
Wallenstein,  that  about  1630  it  seemed  as  if  the  total  fall 
of  the  Protestant  cause  was  at  hand.  But  the  courageous 
interference  of  the  Swedish  king,  Oustavus  Adolphus,  saved 
Protectant  freedom  in  Germ.T,ny :  Tilly  and  Wallenstein 
died  in  1632  and  1634,  and  the  intermeddling  of  France 
after  1635  changed  the  whole  character  of  the  war,  and 
transformed  it  from  a  religious  to  a  merely  political  con- 
Peace  of  Westphalia  (1648)  the  Lutherans 


test.     By  the  .  ,       ^    •       ,,  ^ 

ami    the  Reformed   (adherents   of  the    siviss    Ketormers,      iu..m..  ■.-^. -■.■". „,,r'  t        i,  it  n~R\  on^ 

and   «h<^^«^^'»™;..^,  ^(,j^i^^j  f^^„  ^^„,i,,  „f  religion,  but      a  decided  superiority.     The  emperor.  Joseph  II.  [l;6o-99), 


for  the  Seven  Years'  war  ( 1756-63),  in  which  Austria,  allied 
with  Russia,  France,  Sweden,  and  most  of  the  smaller  Ger- 
man states,  tried  to  humiliate  Prussia,  whose  only  ally  was 
England,  and  make  her  an  insignificant  state.  But  Fred- 
erick proved  himself  superior  in  the  field  to  all  his  enemies, 
and  although  he  lost  many  battles,  and  more  than  once 
brought  Prussia  to  the  very  verge  of  ruin,  yet  he  was  not 
to  be  crushed.  The  defeat  at  Kollin  (June  18,  1757)  was 
followed  by  the  victories  at  Rossbaoh  (Nov.  5, 1757)  and  at 
Leuthen  (Dec.  5. 1757) ;  the  defeat  at  Kunersdorf  (Aug.  12, 
1759)  was  followed  by  a  scries  of  marches  and  strategical 
camps  which  reduced'almost  to  nothing  the  advantages  the 
enemy  had  gained  over  him.  Russia.  Sweden,  and  France 
retired  from  the  field,  one  after  the  other,  and  at  last  Aus- 
tria herself  was  compelled  to  make  pe.vce  at  Hubertsburg 
(Feb.  15.  1763).  From  that  moment  there  existed  in  Ger- 
many a  destructive  dualism,  until  in  1866  Pruj^sia  acquired 
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lar.'o  tracts  of  land  were  lost  to  France  and  Sweden,  the 
German  countries  were  to  a  great  extent  withdrawn  from 
the  influence  of  the   emperor,  and  Switzerland   aud  the 
■*  \etherlauds  were    acknowledged   as   independent    states. 
\fter  Ferdinand    III.   (1637-57)  followed   the    slow   and 
hesitating  Leopold  L  (1657-1705),  under  whom  Ge™Ji°y 
sank  to  the  lowest  stage  of  degrad.ation.     Louis  XIV.  of 
France  pursued  at  that  time  a  policy  of  aggrandizement. 
In   the  midst  of  peace  he  took  (1687)  the  free  imperial 
city  of  Strasburg,    and   with   unheard-of  cruelty    devas- 
tated (16S9)  by  fire  and  sword  the  Palatinate,   the  most 
beautiful  part  of   Germany.      And  yet  the  Germans  did 
not  rise   to  resistance.     AX  the  diet,  which  from  1663  to 
1S06  was  .always  held  at  Regcnsburg  (Ratisbon),  the  princes 
were  represented  only  by  deputies.     The  most  important 
business  was  delayed  and  procrastinated,  while  personal 
interests    were   pursue!  with   great   eagerness.     The   im- 
mor.ality  and  prodigality  of  the  French  court  were  imitated 
by  every  petty  court  in  Germany ;    the  French  language 
w'as  adopted  in  court  circles :  aud  German  princes  allied 
themselves  with  France  against  the  emperor  and  the  em- 
pire.    And  it  was  of  very  little  comfort  to  the  nation.al 
feeling  that  the  Turks,  who  in  1683  laid  siege  to  Vienna, 
were  thrown  back  by  the  Hungarians  and  vanquished  by 
Prince  Eugene  of  Savoy.     Neither  was  the  victory  which 
'he   elector   of  Brandenburg,  Frederick  Williivm,   gained 
over  the  Swedes  at  Fehrbellin  (June  28,  1675)  so  very  im- 
pressive, though   thereby  he  became  the  founder  of  the 
Prussian  state."    His  country  dbl  not  assume  the  name  of 
Prussia,  however,  until  Jan.  IS,  1701.  when  Frederick  I. 
was  crowned  king.     At  the  same  time  as  Prussia  grew  into 
a  kingdom  two  great  wars  devastated  Europe.    The  one,  the 
Northern  war,  which  raised  Russia  at  the  expense  of  Swe- 
den, and  introduced  her  among  European  states,  touched 
the  German  empire  only  on  its  north-eastern  boundary ; 
while  the  other,  the  war  of  the  Sp,anish  succession  (1701- 
U),  was    fought   chiefly  in    Germany.      As   the    English 
and  the  Germans,  allied  against  France  and  led  by  Marl- 
borough  and   Prince   Eugene,  won  victory  after    victory 
(Hoch°stadt  1704.  Turin  1706.  Malplaquet  1709).  it  seemed 
as  if  Germany  would  rise  again  under  the  reign  of  Joseph 
I.  (1705-11)  "and  reconquer  a  large  part  of  the  territory 
which  she  had  lost  to  France.     But  with  the  fall  of  Marl- 
borough (1711)  a  reverse  of  fortune  took  place,  and  under 
the  enTperor  Charles  VI.  (1711)  she  was  compelled  to  make 
an  unfavorable  peace  with  France.    While,  at  this  time,  the 
prodigality  of  most   German  courts  had  reached  an  un- 
exainpled"height,  and  while  Saxony  had  lost  her  promi- 
nent position  among  the  Protestant  states  of  Germany  by 
the  conversion  of  the  dynasty  to  the  Roman  Catholic  con- 
fession in  1697 — in  order  to  get  possession  of  the  crown  of 
Poland — the  king  of  Prussia,  Frederick  William  I.  (1/1,3- 
40).  laid  a  solid  foundation  by  parsimony,  careful  adminis- 
tration, and  the  establishment  of  an  excellent  army  :  and 
on  this  foundation  his  son,  Frederick  the  Great  (1740-86), 
built  up  a  state  which  soon  ranked  among  the  great  pow- 
ers.    When,  in  1740,  the  male  line  of  the  house  of  Habs- 
bur»  became  extinct,  Frederick  II.  laid  claim  to  some  parts 
of  Silesia.     By  the  first   Silesian  war  (1740-42)  he  took 
them  :  by  the  second  (1744-45)  he  kept  them.    Also  Bava- 
ria, whose  elector  was  emperor  of  Germany,  under  the  name 
of  Charles  VII.,  from  1742  to  1745,  demanded  certain  ter- 
ritories of  the  Austrian  countries.     Bavaria  was  supported 
by  France,  and  the  war  of  the  Austrian  succession  began 
(1740-48).     But  Bavaria  soon  retired  from  the  war;  Sax- 
ony and  the  maritime  powers  allied  themselves  with  Maria 
Theresa ;  .and  in  1747  the  first  Russian  army,  also  m  aid  of 
Austria,  reached  the  Rhine.     By  the  Peace  of  Aix-la-Cha- 
pelle  (1748)  France  gave  up  all  her  conquests  in  the  Nether- 
lands.    Three  years  earlier  the  husband  of  Maria  Theresa, 
Francis  I.  of  Lorraine,  had  been  elected  emperor  of  Ger- 
many (1745-65).     Meanwhile,  Frederick  the  Great  of  Prus- 
sia had  used  the  eleven  years  of  peace  to  prepare  himself 


..  .-.,..  of  Maria  Theresa,  tried  by  education,  religious  free- 
dom, and  political  reforms  to  bring  his  people  up  to  the 
standard  of  the  age.      But  he  was  less  successful  m  this 
respect  than  the  Prussian  king  had  been,  partly  because 
he  introduced  his  reforms  with  some  violence,  partly  be- 
cause he  was  thwarted  bv  the  Roman  Catholic  clergy,  but 
more  especially  because  in  Austria  no  preparations  had 
been  made  by  his  ancestors.    Nevertheless,  his  reforms  were 
of  great  importance  to  Austria,  and  in  spite  of  a  violent  re- 
action thev  still  form  the  foundation  of  Austrian  life.    Both 
Frederick" the  Great  and  Joseph  II.  took  part  in  the  first 
division  of  Poland  (1772).  in  which,  however,  as  in  the  two 
followin<'  (1793  and  1795),  Russia  received  the  lion's  share. 
But  the  attempts  of  Joseph  II.  to  annex  Bavaria  to  Aus- 
tria were  frustrated  by  Frederick  the  Great.    In  Prussia  the 
weak  Frederick  William  II.  (1786-97 )  followed  Frederick 
the  Great,  but,  although  the  country  was  much  enlarged 
by  the  division  of  Poland,  yet  it  was  brought  near  to  ruin 
by  interior  mismanagement,  by  prodigality,  intolerance, 
and  false  administrative  measures.     After  the  short  reign 
of  the  emperor  Leopold  II.  (1790-92),  Austria,  under  the 
emperor  Francis  II.  (1792-1835),  and  Prussia  united  into 
a  war  against  France  when  the  Revolution  of  1 .  89  had 
broucht  all  the  states  of  Europe  into  fermentation.     Roy- 
alty-^which  was  in  danger  in  France,  and  which  was  to  be 
helped  by  the  allies,  was  finally  overthrown  by  the  first 
«mall  successes  of  the  Prussian  arms.     A  republic  was  de- 
clared, and  Louis  .\VI.  was  beheaded.     In  the  field  for- 
tune changed.     The  Prussians  had  to  leave  France,  the 
Austrians  Belgium,  and  the  jealousy  between  them  pre- 
vented anv  energetic  action.     Meanwhile,  the  Reign  uf 
Terror  in  France  had  passed  away,  and  Prussia  made  peace 
with  the  French  republic,  while  Austria  and  England  con- 
tinued the  war.    But  after  the  victories  of  Napoleon  Bona- 
parte in  Italy  in  1796,  which  opened  the  way  for  him  into 
Styria.  .\ustria  concluded  peace  at  Campo  Formio  in  1797, 
and  gave  up  Lombardy,  for  which  it  received  Venice.     In 
1799,  however,  Austria  again  began  war  against  France, 
this  time  in  connection  with  Russia  and  England.     The 
French  were  repeatedly  defeated  both  in  Italy  and   Ger- 
many, but,  on  account  of  a  quarrel  between  Austria  and 
Russia,  the  Russian  troops  under  Suwaroff  were  withdrawn, 
and  soon  after  Napoleon  Bonaparte  returned  from  Egypt 
and  became  first  consul.     By  the  battle  of  Marengo  (June 
14,  1800)  Austria  lost  Italy,  and  after  the  disaster  at  Ho- 
henlinden  (Dec.  3, 1800)  she  was  compelled  to  conclude  the 
Peace  of  Lunfville  (1801 ),  by  which  the  Rhine  became  the 
boundary  of  France.   Several  German  princes  lost  their  pos- 
sessions on  the  left  side  of  the  Rhine,  but  they  received  ample 
indemnification  on  the  right— together  with  some  former 
Italian  princes— by  the  mediatization  of  the  ecclesiastical 
states  and  the  imperial  cities.     In  1804.  Napoleon  became 
emperor  of  France.     A  third  coalition  against  France  was 
dissolved  by  the  defeat  of  Russia  and  Austria  at  Auster- 
litz  (Dec.  2."lS05).  and  Austria  lost  large  territories  by  the 
Peace  of  Prcsburg :  Bavaria  and  Wurtemberg  were  made 
kingdoms      In  1806.  Napoleon  united  all  the  South  Ger- 
man states  into  the  Rhenish  Confederation,  under  his  own 
protectorate.   Numerous  mediatizationsof  minor  states  took 
place,  and  (Aug.  6,  1806)  the  emperor  Francis  abdicated 
his  dignity  as  chief  of  the  empire  and  assumed  'he  ''"« 
of  emperor  of  Austria.     Prussia,  under  Frederick  WilUam 
III   (1797-1840).  had  hitherto  lived  in  peace  with  France 
—not  to  her  own  advantage— but  in  1806  she  felt  compelled 
to  declare  war.  and  before  the  Russians  could  come  to  her 
support  she  was  completely  defeated  at  Jena  and  Auerstadt 
(Oct.  14.  1806).  and  thoroughly  subdued,  owing  to  the  un- 
exampled cowardice  and  treachery  of  many  of  her  generals. 
4fter  the  battles  of  Evlau  and  Friedland  (Feb.  S  and  June 
14   1807)  peace  was  concluded  at  Tilsit,  by  which  Prussia 
lost  one-half  of  her  possessions,  and  only  kept  the  other 
half  on  very  hard  conditions.     After  the  peace,  however. 
Baron  von  Stein  efifected  a  thorough  regeneration  of  social 
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and  political  life  in  Prussia,  and  Scharnborst,  supported 
by  BlUcher  and  Gncisenau,  became  the  founder  of  a  now 
military  syt^tem.  In  1^09,  Austria  ventured  onco  more  on 
a  war  with  France.  The  archduke  Charles  won  the  battle 
of  Aspern  (May  21,  1S09),  but  at  Wagram  he  was  defeated 
(July  6,  1809),  and  by  the  Peaco  of  Schonbrunn,  Austria 
lost  other  territories  and  became  totally  excluded  from  the 
sea.  In  1810,  Napoleon  incorporated  the  lianscatic  cities  of 
Bremen,  Hamburg,  and  Liibeck  into  bis  empire,  but  on  the 
retreat  from  Ru(>sia,  after  the  burning  of  Moscow,  in  1812, 
he  lust  his  whole  army,  and  then  began  the  German  War 
of  Deliverance.  In  the  beginning,  Prus.-<ia  and  Russia 
fought  alone  against  Napoleon,  and  they  were  not  success- 
ful. They  lost  the  battles  at  Grossgorschcn  (May  2,  1813) 
and  Bautzen  (May  2U,  1813),  and  Davoust  maintained  him- 
self in  the  important  city  of  Hamburg  up  to  181-i.  But 
during  the  armistice  from  Juno  to  Aug.,  1813,  Austria  and 
Sweden  joined  the  coalition  of  the  three  armies — the  chief 
army,  under  the  Austrian  Schwarzenberg  in  Bohemia ; 
the  army  of  the  North,  under  the  Swedish  crown  prince, 
the  former  French  marshal,  Bernadotto;  and  the  Silesian 
army,  under  lilUcher  in  Silesia  :  the  last,  though  the  small- 
est, turned  the  fortune  of  the  war.  Silesia  was  delivered 
by  the  battle  on  the  Katzbach  (Aug.  26),  The  French 
force  pushed  towards  Berlin  was  defeated  by  BUlow  and 
Taucuzien  at  Grossbeeren  (Aug.  23)  and  Dennevitz  (Sept. 
6j,  and  on  Oct.  3,  Bliicher  crossed  the  Elbe  at  Wartenberg, 
following  tho  movements  of  the  army  of  the  North,  while 
the  main  army,  after  the  defeat  at  Dresden  (Aug.  26)  and 
the  victory  of  Kulm  (Aug.  29),  pushed  forward  from  Bohe- 
mia towards  Leipsic.  The  battle  of  Leipsic  (Oct.  lG-19, 
lbI3)  decided  the  destiny  of  Germany  and  Napoleon.  The 
allies  followed  tho  fleeing  emperor  into  France,  and  after 
entering  Paris  (Mar.  31, 181 1)  they  compelled  him  to  abdi-  ' 
cate  tho  crown  of  Franco  and  retire  to  the  island  of  Elba. 
By  the  Treaty  of  Paris  the  Bourbons  returned  to  France, 
and  German  affairs  were  regulated,  after  a  plan  of  Met- 
ternicb,  by  tho  Congress  of  Vienna  (1814-15).  From  this 
time,  and  up  to  1S48,  the  influence  of  Metternich,  the  Aus- 
trian minister,  was  predominant  in  Europe,  The  German 
Confederation  developed  no  life.  Tho  diet,  sitting  at  Frauk- 
fort-on-the-Maiu,  suppressed  every  free  movement.  Tho 
promised  constitutions  were  never  given.  By  the  estab- 
lishment, however,  of  the  ZoUvorein  in  1833,  Prussia  laid 
the  foundation  of  united  Germany,  at  least  with  respect 
to  political  economy.  In  Austria,  Ferdinand  I,  ruled  from 
lS36to  1848.  In  Prussia,  Frederick  William  IV.  inaugurated 
a  powerful  ecclesiastical  reaction,  which,  after  the  transient 
success  of  the  revolution  of  1848,  extended  also  to  political 
affairs,  and  placed  Prussia  under  tho  influence  of  Russia 
and  the  Ultramontanes.  In  1848,  Prussia  had  become  a 
oonstilutiomil  state,  but  its  constitution  was  later  altered 
under  tho  influence  of  the  reaction.  The  national  consti- 
tution of  the  German  empire,  which  in  1849  was  planned 
in  Frankfurt-on-the-Miiin,  was  never  introduced  into  real 
life.  Revolutions  in  several  places  of  tho  empire  in  1848 
and  1849  were  subdued  by  the  aid  of  Prussia.  The  war 
with  Denmark  about  Sleswick-Holstein  ended  favorably  to 
Denmark.  In  18Jl  it  seemed  as  if  Germany  would  glide 
quietly  back  into  the  old  track.  In  Prussia,  William  I. 
governed  from  1857  as  prince-regent  instead  of  his  brother 
— from  1861  as  king.  Ho  first  tried  tu  return  to  constitu- 
tional views,  but  when  the  government  would  not  carry  the 
army  law,  he  appointed,  in  1862,  Bismarck  minister  of  state, 
and  a  violent  reaction  took  place  in  Prussia.  In  1863, 
however,  Bismarck  found  an  opportunity  of  showing  his 
foreign  policy.  When  tho  Danish  dynasty  became  extinct 
be  disputed,  together  with  Austria,  tho  claims  of  Denmark 
on  the  duchies  of  Sleswiek  and  Holstein,  and  by  tho  war 
of  1864  ho  acquired  these  two  countries  for  (ierniany.  Then 
there  arose  a  quarr<-l  between  Prussia  and  Austriii,  us  Prus- 
sia wished  to  annex  tho  two  duchies,  while  Austria  favoroil 
tho  claims  of  a  collateral  branch  of  the  Danish  dynasty 
( Augustenburg).  In  June,  1K66,  the  war  broke  out,  and 
alter  routing  the  Austrian  army  under  Benedek  at  Konig- 
gr'tilz  or  Sadowa  (July  3),  the  Prussian  armies  ajipeared  be- 
fore Vienna.  By  the  Peace  of  Prague(Aug.  23,  1866)  Aus- 
tria retired  altogether  from  the  (ierman  Confederation,  and 
acknowledged  tho  ohanges  and  annexations  which  Prun- 
sia  had  made  in  Geriiiiiny.  Prussia  now  established  the 
North  German  Confederation,  whoso  conritilutiun  later  was 
extended,  with  sumo  moditieatioo,  to  tho  whole  Gorman  em- 
pire, and  concluded  treaties  with  tho  South  Gorman  stales. 
But  while  in  tho  interior  tho  contest  between  tho  r^'preson- 
tation  and  the  government  became  sotlled,  tlio  rcjuiions  (o 
France  became  every  day  more  diflicult.  In  July,  1S70, 
Franco  declared  war  (see  FnAN<X)-(iKnMAN  Wau).  but  tho 
surprising  success  of  tho  Prussian  arms  brought  about, 
what  th<'  war  from  the  French  side  was  intended  to  prevent, 
tho  unity  of  tJermany.  In  Dec.,  1M711,  treaties  were  con- 
cluded between  Northern  and  Southoru  Germany  by  which 


the  DOW  German  empire  was  founded,  and  (Jan.  18,  1S71) 
tho  king  of  Prussia,  then  residing  at  Versailles,  was  pro- 
claimed emperor  of  Germany,  under  the  name  of  William  I. 

GrsTAV  Nr-rMASS. 

<«er'man  Flats,  tp.  of  Herkimer  co.,  N.  Y.,  has  11 
churches  ami  3  cheese-factories,  and  contains  tho  imjjort- 
ant  villages  of  Ilion  and  Mohawk  (which  see).  It  was 
settled  by  Germans  in  1722.     Pop.  5718. 

Germa'nia  was  used  by  the  Romans  as  the  common 
name  for  the  vast  but  half-unknown  regions  extending  be- 
tween the  Rhine  and  the  Vistula,  and  from  the  Danube  to 
tho  North  Sea  and  the  Baltic.  The  first  time  they  made 
any  real  acquaintance  with  the  inhabitants  of  this  territory 
was  througn  Ciesar's  campaign  in  Gaul.  Several  Ger- 
manic tribes,  tho  Triboci,  Nemetes,  and  Vangiones,  had  at 
that  time  crossed  the  Rhine  and  settled  in  the  district 
between  that  river  and  tho  Vosges  ^lountaius,  while  tho 
Marcomanni,  Tenctcri,  and  Usiijctcs  pushed  forth  through 
Belgium.  Ca-sar  subdued  the  former,  together  with  the 
Gauls,  and  the  latter  ho  drove  back  on  the  other  sicle  of  the 
Rhine.  Tho  Usipetes.  however,  soon  returned,  followed 
from  tho  E.  by  the  Catti  and  Cherusci,  and  from  the  N.  by 
tho  Frisii,  Batavi,  and  Chauci.  A  new  series  of  campaigns, 
directed  solely  against  tho  Germanic  tribes,  was  then  under- 
taken by  Drusus  (from  16  to  9  b.  c),  and  the  result  was  that 
the  Roman  conquests  in  Germania  were  extended  N.  to  the 
Elbe  and  E,  to  the  Taunus  Mountains.  Forts  were  erected, 
canals  dug,  roads  constructed,  bridges  built,  and  Roman 
civilization  began  to  make  great  strides  into  Germania; 
but  when,  a  few  years  later.  Varus  tried  to  subicct  the  in- 
habitants of  these  newly-conquered  regions  to  the  forms  of 
Roman  provincial  administration,  they  rose  at  once  in  a 
terrific  rebellion.  Arminius.  the  chief  of  the  Cherusci,  de- 
feated Varus  and  bis  legions  at  the  Teutoburger  forests, 
and  tho  whole  northern  (lortion  of  the  Roman  possessions 
in  (iermania,  from  tho  Elbe  to  the  Weser,  made  itself  inde- 
pendent. Although  Germanicus  was  very  successful  in  his 
attempts  at  restoring  the  Roman  authority  in  Germania,  yet 
after  tho  defeat  of  Varus,  the  Roman  policy  became  defen- 
sive in  Germania.  Tho  Germanic  tribes  began  to  associate, 
and  the  Marcomanni  and  Quadi  of  the  second  century,  the 
Alemanni  and  Franks  of  the  third,  the  Vandals,  Suevi,  and 
Heruli  of  the  fourth,  and  the  Goths  and  Longobards  of  tho 
fifth,  were  not  small  tribes,  but  large  nations.  And  when 
the  Germanic  tribes,  pressed  from  the  E.  by  the  Slavi, 
went  westward  and  southward,  the  Romans  were  incapa- 
ble of  withstanding  them.  The  Roman  enijjire  was  dis- 
solved, and  Germanic  states  established  in  its  provinces. 
The  ideas  which  the  Romans  had  formed  of  these  neigh- 
bors of  theirs,  whom  they  genenilly  considered  as  mcro 
barbarians,  and  which  arc  known  to  us  through  the  writ- 
ings of  Csesar  and  Tacitus,  seem  to  have  been  pretty  nearly 
correct.  Tacitus  noticed  that  they  erected  no  temples  and 
had  no  idols,  but  believed  in  a  future  life  and  in  eternal 
justice — that  they  built  no  cities,  and  hud  no  manufactures 
or  trade,  but  heUl  their  women  and  households  in  deep  re- 
spect; and  indeed  these  four  points  are  the  foundation  of 
the  character  and  history  of  tho  ancient  inhabitants  of 
Germania.  Clkmens  Petersen'. 

Germanic  Union.  See  German  Empire,  by  G.  Neu- 
mann;   PRI'SSIA. 

(icr'man  I'vy,  a  climbing  plant  often  seen  in  parlor 
culture,  and  popular  for  its  rapid  growth  and  ivy-liko 
leaves,  is  in  reality  not  an  ivy  at  all.  It  is  the  Stnccio 
ecandain  (order  Compositiv),  a  native  of  South  Africa.  Out 
of  doors  it  is  very  handsome,  but  will  not  stand  the  lightest 
touch  of  frost.  It  occasionally  puts  forth  clusters  of  yel- 
low flowers. 

(■cr'man  Lan'guage  and  Lit'iTaturc,  The  Ger- 
man language  belongs  to  the  Teutonic  bratieh  of  the  Indo- 
European  family,  and  is  a  sister  of  the  Gothic,  which  pos- 
sesses! literary  monuments  in  tho  fourth  century,  but  died 
out  entirely  in  tho  ninth;  and  of  tho  Icelandic,  whose  oldest 
literary  production,  tho  elder  Ktlda,  dates  from  the  end  of 
tho  eleventh  century,  but  which  is  still  spoken  in  its  orig- 
inal form  in  Iceland,  and  is  tho  mother  of  modern  Danish 
and  Swedish.  Tho  (ierman  language  consisted,  and  consists 
still,  of  two  dialects— High  Gernum,  spoken  in  Suabia.  Ba- 
varia, Aur^tria,  and  ])arts  of  Franeonia;  and  Low  German, 
spoken  in  tho  northern  and  north-western  parts  of  Ger- 
many. Tho  latter,  which  developed  into  tho  Auglo-.*^axon, 
tlio  Dutch,  the  Flemish,  eU-,,  has  produced  one  remarkablo 
literary  monument,  tho  J/tlnnul  (luilttuti,  "saviour"),  a 
Christian  epos  from  the  ninth  century,  written  in  alliter- 
ative verses,  and  still  existing  in  two  manuscripts — one  in 
Munich,  and  one  in  tho  British  Museum.  It  was  published 
in  1H30  by  A.  Sehmeller  in  Munich.  But  besiilos  this  ono 
production,  the  Low  German  dialect  has  let'l  only  feeblo 
traoes  of  ildclf  in  the  Gorman  literature.  It  had  to  lEubmit 
very  oarly  to  its  nobler  and  muro  powerful  bruthcr-dialect, 
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the  nigh  Gorman.  High  German,  in  its  second  form 
(known  as  Middle  High  German),  was  used  by  the  Minne- 
singers in  the  twelfth  and  thirteenth  centuries,  by  the 
Meistersingers  in  the  fourteenth  and  fifteenth,  and  in  the 
sixteenth  century  Luther's  translation  of  the  Bible  (1534) 
made  it,  in  its  "third  form  (Ivnown  as  New  High  Ger- 
man), the  literary  language  of  the  Germ.an  people,  the 
medium  of  German  civilization.  In  the  oldest  shape  un- 
der which  we  know  it,  belonging  to  the  period  lietween 
the  ninth  and  the  twelfth  centuries,  it  differs  considerably 
from  the  Gothic  and  Icelandic,  both  in  its  grammatical 
forms  aud  in  its  phonic  method.  It  has  no  passive,  no 
dual,  and  no  vocative,  but  a  bewildering  exuberance  of 
diphthongs.  Cue  of  the  most  characteristic  elements,  how- 
ever, of  the  phonic  system  of  the  German  language,  the 
famous  sch,  did  nut  appear  until  the  following  period,  be- 
trweeu  the  twelfth  century  and  the  Reformation,  when 
"  slagen  "  became  scfilaijeiif  and  ''swimmen,"  schicimmen. 
In  the  shape  iu  which  it  was  finally  fixed  by  Luther  aud 
the  otlier  Reformers,  it  was  not  founded  on  any  local  or 
individual  variety.  Luther  started  from  that  form  of  tho 
language  which  was  used  at  the  court  of  electoral  Saxony 
and  by  the  people  of  the  district  of  Meissen,  but  to  this 
he  added  from  other  sources  whatever  his  great  logical 
acutcucss,  powerful  poetical  intuition,  and  vivid  musical 
sense  tuld  him  could  and  would  be  generally  understood. 
It  was  considered  necessary  to  translate  the  translation 
into  Low  German,  and  in  the  first  spurious  reprints  of  the 
original  edition  many  expressions  are  either  altered  or 
cxjilained  iu  notes.  But  hardly  one  hundred  years  elapsed 
before  both  tho  explanatory  notes  and  the  translation  into 
Low  German  wholly  disappeared.  In  its  present  shape 
the  Gorman  language  is  exceedingly  rich  both  in  materials 
and  in  forms.  In  the  latter  respect  it  is  perhaps  some- 
what encumbered,  but  with  respect  to  materials  it  contains 
more  words  than  either  the  English  or  the  French  language, 
and  it  possesses  what  those  two  hvnguages  have  lost,  or,  at 
least,  only  retain  in  a  very  meagre  state — the  power  of 
forming  new  words.  A  new  idea  must  in  French  and 
English  generally  be  expressed  by  a  word  borrowed  from 
another  language  ;  a  new  shade  of  an  old  idea  by  a  peri- 
phrasis. The  German  language  can  coin  new  words  in  its 
own  mint,  and  be  sure  to  have  them  accepted — that  is, 
understood — liy  all  its  citizens.  In  its  speech  the  German 
langu.age  is  rather  hard,  but  manly,  energetic,  and  digni- 
fied. It  has  a  groat  pathetic  power,  though  it  is  somewhat 
liable  to  become  harsh  aud  guttural  in  the  expression  of 
passion,  and  sentimental  or  wailing  when  it  tries  to  be 
sweet.  Its  style — although  the  German  literature  contains 
examples  of  style  unsurpassed  in  any  other  literature,  dead 
or  living — is  nevertheless,  in  its  general  standard,  inferior 
to  that  of  most  other  European  languages.  Its  richness 
in  grammatical  forms  makes  an  intricate  and  highly  arti- 
ficial construction  of  sentences  possible;  and  that  imita- 
tion of  Latin  eloquence  which  under  Dr.  Johnson's  leader- 
ship passed  through  the  English  literature  as  a  temporary 
aberration,  seems  in  the  German  language  to  have  become 
the  fixed  ch.aracter  of  its  style.  Schiller's  prose  is  often 
monstrous  :  Richter's  is  gener.ally  intolerable.  And  this 
false  tendency  was  furthermore  aided  by  the  German  philos- 
ophy. As  a  too  pedantic  application  of  the  logical  forms 
of  thinking  generally  ends  in  the  most  ridiculous  logical 
blunders,  so  a  too  minute  reflection  on  the  wording  of  an 
idea  generally  makes  tho  expression  vague  and  verbose. 
This  fate  has  befallen  the  German  style  since  it  ceased  to 
write  in  German  words,  and  began  to  write  in  Latin  defini- 
tions. 

The  history  of  the  German  literature  begins  with,  or 
shortly  after,  the  Reformation.  Before  that  time  there  was 
a  literature,  but  it  had  no  history.  It  was  produced  by 
spor.adic  efforts,  and  it  consisted  of  isolated  attempts.  Dur- 
ing the  first  period,  from  Charlemagne  to  the  house  of 
Hohenstaulfen — that  is,  from  the  ninth  to  the  twelfth  cen- 
tury— it  was  the  Church  that  made  the  literature;  during 
the  second,  from  the  twelfth  to  the  fourteenth,  it  was  the 
court :  and  during  the  third,  before  aud  under  the  Reforma- 
tion, it  was  the  middle  class,  the  burghers,  the  workshop. 
But  the  literature  of  the  Church  had  no  influence  on  that 
of  the  court,  and  the  literature  of  the  court  none  on  that  of 
the  shop.  There  is  no  continuity.  The  true  literary  spirit, 
which  creates  a  literature  because  it  has  made  a  literature 
necessary,  and  which  lives  on  uninterruptedly  as  long  as 
the  people  live,  did  not  awaken  until  the  Reformation. 
Many  of  the  preliminary  attempts  are  interesting,  however, 
at  least  in  an  historical  respect,  and  so  is  the  whole  literary 
life  which  sprang  up  under  the  Reformation.  Charlemagne 
took  some  interest  in  the  popular  songs  and  mythological 
lore  of  the  German  nations,  .and  had  a  collection  made. 
But  his  principal  task  was  to  introduce  Christianity  into 
the  country,  and  to  produce  order  by  curbing  that  spirit 
of  turbulence  which  had  produced  the  songs  he  collected. 


And  to   hie  successors  these  remnants  of  paganism  and 
barbarism  were  objects  of  utter  abhorrence.     It  was  trans- 
lations of  Latin  prayers  and  hymns  which  were  needed,  and 
this  literature  the  monks  undertook  to  furnish.    The  highest 
they  contrived  to  produce  was   a  paraphrase    in   German 
verses  by  Ottfried  of  the  Gospels,  which  is  remarkable  be- 
cause the  Old  German  versification,  with  alliteration,  has 
here  given  place  to  the  mediaeval  fashion  of  making  verses 
with  end-rhymes,  which  was  a  Roman  invention.     Much 
more  original  life  was  shown  by  the  Minnesingers  between 
the  twelfth  and  fourteenth  centuries.     With  them  the  na- 
tional spirit  of  the    German  people  breaks  forth   for   tho 
first  time  in  spontaneous  poetical  inspiration.  The  |iersonal 
characters  of  the  emperors  of  the  house  of  Hohenstauffen, 
proud,  daring,  and  adventurous ;  their  wars  in  Italy  and 
the  Orient,  often  victorious  and  always    energetic;    their 
magnificent  court  and  their  splendid  hospitality,  gathered 
around  them  the  most  gifted  and  most  advanced  spirits  of 
the  people,  thus  at  once  calling  forth  a  common  individual 
development  aud  creating  a  widespread  popular  influence. 
The  Crusades  brought  the  German  warriors  into  contact 
with  foreign  climates   aucl    countries  more  luxurious  and 
dazzling  than  their  own,  and  with  foreign  characters  more 
refined  inhabits  and  ideas  than  they  were  themselves;  and 
when  they  returned  home  tliey  brought  with  them  treasures 
of  wonder  and  adventure  which  pressed  on  their  hearts  for 
utterance.    In  their  intercourse  with  the  Spanish.  English, 
and  French  knights  they  learned  the  arts  of  chivalry,  espe- 
cially the  art  of  poetry.     How  to  lay  a  tune,  how  to  form  a 
strophe,  how  to  build  a  verse,  how  by  this  means  to  give  the 
utterance  the  same  wonderful  charm  as  had  the  inward  vis- 
ion,— this  they  learnt,  and  the  result  was  a  profusion  of  lyri- 
cal songs  iu  praise  of  love,  honor,  and  fidelity,  and  of  ballads 
revealing  the  wonders  which  life  contained.     The  subjects 
of  these  ballads,  especially  of  those  which  assumed  a  more 
decidedly  epic  character,  are  the  same  that  we  find  in  the 
chivalrous  poetry  of  Provence,  of  Flanders  and  Champagne, 
of  Brittany,  etc.     It  is  the  traditions  of  King  Arthur  and 
bis  knights,  of  Charlemagne  and  Roland,  etc..  but  in  the 
German  treatment  these  subjects  are  most  curiously  mixed 
up  with  traditions  coming  from  the  North  and  originating 
from  the  old  Teutonic  paganism.     The  most  celebrated  of 
these  knightly  poets  were  Walter  von  der  Vogelweide.  Hart- 
man  von  der  Aue.  Wolfram  von  Eschenbaeh,  and  Conrad 
von  Wlirzburg.     The  highest  production  of  the  period  is 
the  SihrbiiiijeidleJ.    An  excellent  collectiim  of  minor  songs 
and  ballads- is  given  by  l.achmann  and  llnupt  under  the 
title  Des  MinnesaiHi'  Friililinij  (Leiiisic,  1857).     With  the 
fall  of  the  Ilohenstauflen  dynasty  the  vital  nerve  of  the  art 
of  the  Jlinnesingers  was  deadened:  the  composition  of  lyr- 
ical songs  continued  for  some  time,  but  the  contents  became 
sentimental  and  aflfected,  aud  the  form  lost  all  charm  in  its 
utter  artificiality.     In  the  fourteenth  century  the  art  died 
out  entirely.    Meanwhile,  the  development  of  the  cities  had 
reached  a  considerable  height:  commercial  and  industrial 
associations  or  corporations  had  been  formed.     The  guilds 
presented  themselves  to  the  government,  to  the  other  es- 
tates, to  the  world  at  large,  not  only  as  elements  of  order 
and  progress,  but  as  a  power.     Although  vastly  inferior, 
both  in  privileges  and  in  institutions,  to  the  nobility  and 
the    clergy,   still    the    burghers   were    now    acknowledged 
as  the  third  estate,  and    two  circumstances,  both  of  the 
greatest  consequence,  made  it  possible  for  literature,  after 
it  died  out  in  the  Church  and  the  chivalry,  to  plant  itself 
among  the  burghers.     In  the  fourteenth  century  the  Uni- 
versity of  Prague  was  foundetl,  and  similar  institutions  were 
soon  after  established  in  other  parts  of  Germany.     But  of 
all  institutions,  the  university  is  that  one  through  which  the 
third  estate  has  received  its  highest  mental  development 
and  exercised  its  greatest  social  influence.    In  the  fifteenth 
century  the  art  of  printing  was  invented.     Books  became 
cheap  :  literature  was  no  longer  a  ])rivilege  of  the  rich.    At 
last  the  historical  movement  made  the  decision.     The  Ref- 
ormation originated  from  and  addressed  itself  to  the  third 
estate  principally,  and  thus  literature  became  the  business 
of  the  burghers.     It  did  not.  perhaps,  gain  so  very  much 
by  this  change.     With  the  exception  of  certain  books  of 
edification  and  confession,  which  are  as  dear  to  Protestants 
as  books  can  be,  and  of  some  hymns,  which  .any  man  of  re- 
ligious feeling  and  poetical  sense  must  bow  to  as  among  the 
highest  inspirations  of  religious  poetry,  the  rest  of  the  lit- 
erature of  this  period  is  rather  tame  (even  its  satires)  and 
clumsy  (even  its  chronicles).     But  it  was  eminently  prac- 
tical.    It  derived  its  authority  not  from  its  enthusiasm  and 
power  of  charming,   but  from  its  purpose  and  power  of 
instructing.      Its  character  was  thoroughly  didactic,  but 
its  influence  was    very  great   and  beneficial,    both    as    a 
combatant  in  the  religious  controversy  and  in  general  as 
a  prop,agator  of  civilization.     It  worked  in  two  difl'erent 
forms — the  dramatic  and  the  lyric — but  the  productions  of 
the  first  form  were  without  comparison  the  most  important. 
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The  small  religious  drama,  representtDg  somo  biblical  event, 
which  used  to  be  performed  in  the  church  and  bv  the  clergy 
on  the  great  Christian  tegtivals,  had  grown  during  the  Mid- 
dle Ages  iuto  the  large  raysteries  and  miracle-plays,  which, 
containing  many  profane,  even  comical  elements,  were  per- 
formed on  the  market-place  by  tlu-  guilds.  To  read  these 
dramas  is  not  very  entertaining,  but  tho  picture  of  their 
performance  is  impressive— the  immense  scafl'uld,  gorge- 
ously ornamented  and  illuminated  with  fireworks  and  rock- 
ets; the  deep  earnestness  and  piety  with  which  tho  actors 
entered  into  their  parts;  the  devout  fervor  and  enthusiasm 
with  which  thousands  of  spectators  sat  Iho  whole  day 
through  before  this  stage  as  before  a  revelation.  These 
mysteries  were  succeeded,  during  tho  period  of  tho  Refor- 
mation, by  a  much  tamer  sort  of  small  dramas,  which 
boro  tho  same  relation  to  them  as  tho  lyrics  of  tho  Mcis- 
tersingcrs  to  the  lyrics  of  tho  Minnesingers.  Tho  lyri- 
cal productions  of  tho  Meistorsiugt-rs  are  extremely  artifi- 
cial expositions  of  dry  and  often  narrow  moral  ideas,  but 
they  were  held  in  very  great  esteem  in  their  own  time. 
Hans  Sachs  (1404-1576),  a  shoemaker  in  Nuremberg,  tho 
son  of  a  tailor,  and  the  master  of  all  Meistersingers,  wrote 
4275  such  pieces,  which  ho  published  on  fly-leaves.  ]iut 
hifl  20S  dramas  or  dialogues  in  ]»roso  are  much  more  inter- 
esting. They  have  sometimes  humor,  sometimes  character, 
often  a  naivete  we  must  love,  and  often  a  naivet6  irresistibly 
ludicrous  ;  as  when  tho  (iod-Fathcr  takes  Cain  and  Abel  on 
his  knees  and  examines  them  in  Luther's  Catcchisin.  But 
from  tho  Uerman  mysteries  came  no  Shakspeare.  from  tho 
German  Kastnachtspiele,  no  Molifire.  All  the  germs  which 
the  period  t-ontained  were  first  frost-nipped  by  tho  tyranni- 
cal and  barren  dogmatism  iuto  which  the  fresli  passion  of 
the  first  Protestantism  very  soon  became  petrified,  and  then 
entirely  cut  off  by  the  horrors  of  the  Thirty  Years'  war. 

But  before  tho  war  ended  literature  made  a  new  start  in 
Germany,  and  this  time  with  success,  so  far  as  it  has  since 
moved  on  continuously  through  a  natural  evolution  of  ac- 
tion and  reaction,  steadily  enlarging  its  principles,  develop- 
ing its  ideas,  perfecting  its  forms,  and  increasing  its  influ- 
ence. Compared  with  the  great  political  and  social  agents 
which  during  the  three  former  periods  stimulated  the  lite- 
rary spirit  into  action,  the  present  starting-point  seems 
rather  small.  Literature  now  begins,  under  tho  shelter 
of  the  university,  as  the  business  of  tho  learned  and  ad- 
dressing itself  only  to  the  educated  class.  Of  course,  tho 
principle  inherent  in  this  situation  is  too  narrow,  and  it 
may  bo  that  for  a  time  tho  progress  of  the  German  lite- 
rature was  somewhat  impeded  and  its  total  character 
somewhat  impaired  thereby,  but  there  was  no  other  start- 
ing-point, and  the  issue  is  consequently  exempt  from 
all  criticism.  With  Martin  Opitz  ( b.  1597  at  liunzlau, 
and  established  in  different  positions  at  Liegnitz,  Brcslau, 
and  other  cities  of  Silesia  until  his  death  in  1639)  tho 
movement  began.  Ho  was  a  man  of  solid  learning,  ele- 
gant education,  much  experience,  and  some  talent.  His 
Comfort  under  the  MiHerien  of  Wnr  is  not  without  some 
strains  of  genuine  warm  feeling,  and  by  his  book  on  tho 
Art  of  Qermnn  Poetry  (1624)  he  laid  tlie  foundation  of  this 
art.  Originally,  tho  German  language  \vas  quantitative, 
like  tho  Latin,  but  during  the  previous  centuries  tho  quan- 
tity of  its  syllables  had  been  tampered  with,  the  sense  for 
it  was  lost,  and  the  art  of  making  verses  was  reduced  to 
the  mere  counting  of  the  syllables.  This  did  very  well  as 
long  as  all  verses  were  destined  to  1)0  sung,  but  for  verses 
without  ii  tune  the  method  was  utterly  insufficient.  Opitz 
showed  that  tho  accent  of  tho  syllables  would  form  as  po- 
tent a  prinoi]>lL'  of  versification  as  their  quantity,  antl  thus 
he  founded  tho  metrical  science  of  all  modern  Teutonic 
languages.  A  number  of  men,  all  of  learniTig,  some  of 
talent— Paul  Flemming  f  lfiOU-4()),  Andreus  Gryphius 
(1616-64),  Philip  von  Zescn  ( I61il-8tl)— gatln'reil  around 
him,  and  formed  tho  so-called  "first  Silosian  school."  Lit- 
erary societies  were  established  at  tho  universities  and  at 
the  courts,  and  mu'*h  was  done  for  the  purification  nf  the 
language.  Something,  too,  was  done  for  the  develop- 
ment of  taste,  but  hero  was  the  \voak  point.  Tho  seliool 
could  do  nothing  but  imitate.  Perhaps  only  a  few  people 
could  feel  that  an  imitation  in  iinpolishe'l  German  of  the 
polished  forms  of  tho  Italian  and  French  languiiges,  and 
an  imitation  in  rough  (Jerman  elements  of  the  refined  ideas 
of  [taliaii  and  French  culture,  resulted  in  cnricature;  but 
by  degrees  most  people  fell  that  it  rejiultcd  in  emptiness, 
and  the  reaction  came  in  tho  fnrm  of  the  second  Sih-sian 
school.  At  tho  bend  of  this  rcaetion  stood  Hot'mnnn  von 
Ilofmannswaldau  (161S-7'J)  and  Kaspar  von  LohonNiein 
( !fi;!.'»-s;'. ).  The  formi-r  wrote  only  lyrical  poems,  tho  lat- 
ter romances  and  dramas.  Neither  of  llicni  possessed  a 
truly  creative  imagination.  The  impression  of  life,  reality, 
and  truth  which  was  missing  with  the  poets  of  the  first 
Silesia n  school  they  endeavored  to  prndune  by  frivnlities  and 
crudities.     Wild  bombast   took  the  place  of  tho  cold,  flat 


tirade;  violent  reverses  of  fortune  were  substituted  for  the 
tame  development  of  human  destiny-.  Scream,  grimace, 
murder,  and  blood  filled  the  scene,  but  of  character  and 
passion  there  was  none.  Lohenstein's  influence  was  enor- 
mous, however.  Strolling  bands  of  clowns  and  tragic 
howlers,  who,  instead  of  performing  regular  dramas,  gimply 
filled  by  improvisation  a  dramaticscheme,  succeeded  to  the 
performance  of  mysteries  and  miracle-plays  by  the  guilds, 
and  found  great  favor.  Lohenstein  and  his  disciples  fur- 
nished these  bands  with  dramas,  and  tho  theatre  actually 
made  a  step  forward.  Still  greater  was  his  success  with 
his  romance  Anninlits  awl  ThuHmUht,  which  called  forth  a 
flood  of  similar  productions,  and  probably  had  the  good 
effect  that  thereby  people  wero  allured  to  read  books,  and 
to  seek  in  literature,  if  not  an  education,  at  least  an  enter- 
tainment. There  was  a  correlation  between  tho  first  Silc- 
sian  school  and  thophilosophy  of  Leibnitz,  and  between  the 
second  and  tho  pietism  of  Spener  and  Frankc,  but  only  a 
very  elaborate  analysis  could  show  tho  connection.  Tho 
lines  in  which  German  civilization  moved  on  were  as  yet 
widely  separated  from  each  other,  and  the  literature  proper, 
confined  to  that  which  concerns  the  general  education,  and 
exclusive  of  tho  special  deveIo])mcnt  of  tho  sciences,  was 
as  yet  only  a  feeble  instrument  of  civilization,  not  the  com- 
plete mirror  of  civilized  life.  That  point  it  did  not  reach 
until  the  end  of  tho  next  period,  with  Kant,  Winckelmann, 
Lessing^  and  Herder.  It  had  to  make  over  again,  but  in  a 
higher  sphere  and  on  an  enlarged  scale,  the  movement 
which  it  had  performed  already  onco  through  the  finst 
and  second  Silesian  schools.  Tho  wildncss,  savagery,  and 
confusion  to  which  tho  second  Silesian  school  had  de- 
livered over  tho  German  literature  was  tamed  and  reduced 
to  order  by  Guttsched  (UHO-OO),  a  disciple  of  the  phil- 
osojthy  of  Wolff.  Tho  theatre  was  his  passion.  By  his 
OttOj  tho  wonder  and  pride  of  its  time,  and  by  his  numer- 
ous translations  from  Corncille,  Bacine,  and  Voltaire,  he 
raised  the  theatre  in  public  estimation,  and  hel|ied  tho 
strolling  bands  to  conquer  a  settled  position  ascourt-estab- 
lisliments:  which  of  course  was  a  circumstance  of  the  ut- 
most im])ortanco  for  the  development  of  the  theatre.  But 
his  influence  extended  far  bcy(m<l  these  limits.  By  his 
handbooks  and  compendiums  he  made  literature, criticism, 
and  aesthetics  interesting  to  people  at  large,  and  consti- 
tuted himself  a  literary  pope.  He  ha<l  no  genius,  how- 
ever; he  imported  all  his  ideas  from  France.  But  without 
genius  no  literary  gtandp<iint  can  be  vindicated.  Jakob 
Bodmer  (16i)H-]7S3),  Jakob  Breitingcr  (1701-76),  and 
others  formed  the  so-called  Swiss  Association  in  opposi- 
tion to  him.  They  considered  the  epos  as  the  highest  po- 
etical form,  and  the  English  literature  as  containing  tho 
most  perfect  artistic  types;  and  they  were  exceedingly 
positive  in  their  views — the  more  so  as  they  had  as  little 
genius  as  Gottsched.  At  last  they  attacked  him.  and  a 
very  hot  controversy  ensued.  Several  literary  and  criiical 
periodicals  were  established,  and  the  attention  and  interest 
of  the  public  were  roused.  At  the  same  time  ajipeared 
Baumgarten's  ^'Ksthetica,  by  which  that  beautiful  science 
which  is  called  aesthetics  was  founded,  and  which  gave 
to  all  literary  and  critical  questions  a  deeper  and  broad- 
er signification.  A  quarrel,  however,  about  whether  tho 
epos  or  the  drama  is  the  highest  i)oetical  form,  or  whether 
the  French  or  the  English  literature  contains  the  most  per- 
fect artistic  types,  can  only  end  satisfactorily  in  one  way. 
In  disputes  about  a'stbetieal  prinei]iles  only  itnjuiiieHla  ad 
Iioiiiineiii  are  decisive — that  is  to  say,  only  creations  of 
genius,  which  strike  but  argue  not,  can  produce  a  true  de- 
cision. And  in  this  way  ended  tho  controversy  between 
Gottsched  and  tho  Swiss  Association.  Two  pnets  appeared 
--Klopstock  (I724-I80:t)  ami  Wielanil  ( 17:i:i-lsl.1).  They 
<litl  not  belrnig  to  the  two  parties,  but  they  represented 
pretty  well  the  two  principles  at  issue.  Both  of  them  had 
genius.  Klopstock,  heavy  but  deep,  obscure  but  inspired, 
roused  tlio  entliusiasm  for  religion  and  Fatherland,  and 
called  fiirth.  ideas  which  elevated  the  mind  and  enlarged 
tho  heart.  Wie|»;nl.  light  but  cli-gunt,  sometimes  frivo- 
lous but  alwavs  brilliant,  auiikened  a  sense  for  charness 
and  graeefnlnlss:  and.  flitting  about  frt.m  ancient  Grccoo 
to  medinval  Gernnmy.  he  always  brought  brightness  and 
jov  along  with  him.  "  They  were  great  contrasts,  these  two 
men,  but  thev  <!id  not  contradict  each  other;  it  was  pos- 
sible to  luVM  tlicm  both.  And  this  startling  discovery  found 
its  full  and  brilliant  explaimtion  in  the  criticism  of  Les- 
sing  (  17211-Sl).  The  first  clement  of  beauty  ik  truth.  All 
that  is  true  to  nature,  whether  its  mime  is  Klopstock  or 
Wieland,  is  capable  of  imprcsoing  our  inuigination.  Hut 
in  order  to  protlncc  an  impression  which  in  pure  and  full, 
the  truth  must  be  formed  in  aeeorilanoo  with  tho  laws  in- 
herent in  that  s|H'cial  art  which  in  to  represent  it.  With 
morcilesH  analysis  he  dissidvod  tho  praised  forms  of  tho 
French  models  into  ridiculous  c(.nventionalilies,  and  with 
an  almost  cruel  irony  ho  compared  tho  iileas  of  Voltaire 
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with  those  of  Shakspearc  and  Sophocles,  and  asked, 
Where  is  the  tnUli  ?  At  this  time  the  civilized  class  of  the 
Germnn  people  had  reached  a  standpoint  of  taste  superior 
to  that  occupied  by  any  other  nation.  They  displaced  Vol- 
taire, they  reinstated  tShakspeare;  they  infused  new  life 
in  Greek  art.  And  meanwhile  the  ditferent  agents  of  the 
German  civilization  drew  nearer  together  and  began  to  en- 
ter into  communication.  The  battle  of  Rosbach  and  the 
Kritik  (!'■)■  reinfn  Vcmuiift  were  not  isolated  influences  any 
more.  They  met  each  other  in  the  same  consciousness,  and 
began  to  work  together.  And  thus  the  German  public  was 
nnt  only  capable  of  enjoying  a  great  literature,  but  also 
able  to  produce  it. 

In  the  latter  part  of  the  eighteenth  century  an  epoch  be- 
gins in  the  German  literature  which  may  be  compared  with 
that  of  Pericles  in  Greece  and  Elizabeth  in  England,  and 
which  in  the  genuine  excellence  of  its  productions  and  their 
wonderful  variety  far  surpasses  that  of  Augustus  in  Rome 
and  that  of  Louis  XIV.  in  Franco.  It  is  the  period  of 
Goethe  n749-l>>.'12).  One  of  the  most  striking  charac- 
teristics of  the  literary  phenomena  of  this  period  is  their 
great  complexity.  It  was  great  in  every  respect.  History 
(John  von  Miiller,  Schlosser,  Ranke),  philology  (Wolff, 
Voss,  Hermann.  Lachmann.  Bockh).  theology  (Schleier- 
maeher,  Keander).  philosophy  (Fichte,  Schelling,  Hegel), 
and  the  exact  sciences  (Alex,  von  Humboldt)  were  cul- 
tivated, not  only  with  success,  but  with  genius.  New 
ideas  broke  forth  everywhere.  And  with  this  brilliant 
state  of  the  intellectual  life  the  development  of  real  life 
corresponded.  .In  spite  of  long  wars  and  great  defeats, 
industrial  and  commercial  business  prospered,  and  in  jjoU- 
tics  and  religion  and  on  every  field  of  practical  life  new 
and  powerful  tendencies  rose.  Of  this  immense  activity 
the  Uter:iture  of  the  epoch  is  a  true  mirror.  There  is  a  new 
moral  ?y>tom  in  Schiller's  earlier  dramas ;  there  are  polities 
and  theology  in  the  lyrical  songs  of  the  romantic  school. 
The  agencies  of  actual  life  and  the  results  of  scientific  re- 
search, in  all  their  diversity  and  singular  intermixture, 
formed  the  ideas  of  the  literature.  But  in  spite  of  the 
great  complexity  which  this  circumstance  gives  to  all  lit- 
erary phenomena  of  this  period,  still  the  whole  epoch  cen- 
tres in  Goethe,  and  all  its  productions  may  be  classified 
with  relation  to  him.  The  intimate  co-operation  of  Goethe 
and  Schiller  (1759-1S05)  actually  governed  the  German 
literature  through  several  years.  But  while  every  one  of 
Goethe's  larger  works  formed  a  school,  and  became  the 
starting-point  of  a  new  tendency,  the  direct  influence  of 
Schiller  is  comparatively  small.  They  were  very  different, 
these  two  men,  but  they  were  not  contrasts;  by  their  dif- 
ferences they  supplemented  each  other.  In  nature  and 
history  Schiller  always  searched  after  the  law,  while  Goethe 
always  looked  at  the  life.  The  objective  development  of 
the  necessary  laws  and  their  influence  on  human  destinies 
form  the  fundamental  construction  of  Schiller's  dramas,  all 
of  which  are  historical  in  the  strongest  sense  of  the  word, 
with  exception  of  two  of  his  earliest  tragedies,  in  which 
the  subject  is  not  taken  from  history.  In  Goethe's  two 
great  historical  dramas,  (r'otz  von  Jierlichinrfcn  and  Egmonty 
it  is  the  rich  variety  of  circumstances,  which  like  plants 
grow  differently  under  a  different  sun  and  in  a  different 
soil,  and  their  influence  on  human  character,  which  form 
the  centre.  Both  aspects  found  followers.  The  most  promi- 
nent of  Schiller's  disciples  are  Christian  Grabbe  (1801-36), 
Friedrich  Hebbel  (1813-53),  Friedrich  Halm,  and  Hein- 
rich  Laube.  With  the  two  latter  the  conflict  between  the 
general  law  and  the  individual  passion  is  generally  some- 
what tame — with  the  two  former  generally  somewhat  exag- 
gerated. Among  Goethe's  followers  there  was  one,  Hein- 
rich  von  Kleist  (1776-1811),  of  eminent  talent  both  ag  a 
dramatist  and  as  a  novelist.  In  one  point  Goethe's  and 
Schiller's  aspect  of  history  coincided — namely,  in  their 
view  of  the  antique  world.  It  was  impossible  here  to  em- 
phasize differently  the  working  of  the  law  or  the  splendor 
of  the  life,  since  the  reconciliation  of  the  objective  law  and 
the  subjective  passion  to  perfect  harmony  formed  the  fun- 
damental idea  of  antique  civilization.  From  Goethe's 
Jphiffenln,  and  from  his  and  Schiller's  ballads,  issued  not 
only  a  poetical  school,  but  a  broad  tendency  of  civilization, 
whose  most  eminent  representative  in  the  literature  was 
Franz  Griilparzer  (1790-1871). 

In  strong  opposition  to  Schiller,  but  in  sympathy  with 
Goethe,  and  actually  inspired  by  several  of  his  works,  es- 
pecially by  Fftittt,  developed  the  Romantic  school,  com- 
prising a  great  number  of  highly  gifted  men — poets,  critics, 
historians,  philologists,  and  philosophers.  Their  intoxica- 
tion with  nature;  their  enthusiasm  for  all  strongly  marked 
traits  of  nationality,  especially  for  the  picturesque  Middle 
Ages  ;  their  high  respect  for  art  as  one  of  the  principal 
forms  of  the  human  mind, — all  the  different  elements  of 
their  creed  they  derived  from  Goethe,  but  he  himself  kept 
aloof  from  those  exaggerations  which  made  his  ideas  ro- 


mantic. With  him  love  of  nature  became  a  deep  and 
patient  study  of  natural  philosophy  ;  with  the  romanticists 
it  grew  into  mysticism  and  demonism.  To  Goethe  the 
Middle  Ages  were  a  rich  mine  of  splendid  poetical  ma- 
terials:  to  the  romanticist  they  represented  the  highest 
type  of  social  life.  Many  members  of  the  romantic  school 
turned  Roman  Catholics,  and  in  politics  they  all  favored 
reactionary  tendencies.  The  idea  of  art  as  one  of  the  prin- 
cipal forms  in  which  the  human  mind  lives  and  manifests 
itself  they  mixed  up  with  Fichte's  doctrines  of  the  world- 
creating  Ego,  and  the  result  was  a  dejdorable  contempt  for 
all  objective  authority.  Considered  as  a  whole,  the  school 
was  more  critical  than  productive.  Of  the  works  of  the 
two  brothers  Sehlegel,  August  Wilhehn  (1767-1845)  and 
Friedrich  (1772-1S29),  nothing  has  any  interest  now  but 
their  critical,  historical,  and  philosophical  essays.  Of  the 
works  of  Ludwig  Tieck  (1773-1853),  the  novels  are  still 
entertaining  by  their  elegant  irony,  but  his  name  is  best 
known  as  a  dramatic  critic  and  as  an  excellent  translator. 
Novalis  (1772-1801),  Clemens  Brentano  (1778-1842),  E.  T. 
A,  Hoffmann  (1776-1822),  Lenau  (1802-50),  and  others 
were  more  exclusively  poets,  but  none  of  them  possessed  a 
very  comprehensive  or  very  intensive  talent. 

However  brilliant  this  epoch  is — and  in  philosophy, 
philology,  theology,  history,  natural  philosophy,  almost 
in  every  field  of  intellectual  life,  it  can  show  names  cor- 
responding to  those  of  Goethe  and  Schiller — it  always 
bears  the  character  of  being  the  literature  of  the  educated 
class,  not  the  literature  of  the  people.  It  contains  very 
few  truly  popular  elements,  such  as  those  of  Ludwig  Uhland 
(1787-1862);  those  who  try  to  be  poets  of  the  people  be- 
come awkward,  confused,  and  rough,  like  Ernst  Moritz 
Arndt  (1769-1860)  and  Friedrich  Ludwig  Jahn  (177S- 
1S52).  So  also  think  men  like  Ludwig  Borne  (1786-1837), 
Heinrich  Heine  (1799-1856),  Julian  Schmidt,  and  Wolf- 
gang Mentzel ;  and  the  general  tone  of  German  criticism 
seems  to  indicate  that  this  is  felt  and  acknowledged  in 
Germany,  and  a  new  starting-point,  with  a  broader  and 
truly  popular  principle,  sought  for.     Clemens  Petersen. 

German  Ocean.     See  North  Sea. 

German  Philosophy.  See  PniLosorHr,  by  Hox.  "W. 
T.  Harris.  A.M.,  LL.D. 

German  Reformed  Church.  See  Reformed  Chcrcb 

IN  THE   U.  S. 

German  Scale.  With  the  Germans,  the  musical  scale 
is  represented  by  the  letters  A,  H,  C.  D,  E,  F,  G,  not  A,  B, 
C,  etc.  It  is  customary  with  them  to  reserve  the  letter  B 
for  Ii\j,  and  its  place  is  supplied  by  substituting  the  letter  H. 
In  German  organ-music  there  are  numerous  fugues  written 
in  honor  of  the  illustrious  J.  S.  Bach,  in  which  the  leading 
theme  or  subject  is  formed  from  the  four  letters  of  his  sur- 
name, the  H  standing  for  B[j,  thus : 

BACH 

■b 


m 


El^ 


German  Seventh-Day  Baptists,  a  sect  founded  in 
1728  at  Ephrata,  Pa.,  by  Conrad  Beisel,  who  led  a  secession 
from  the  so-called  Dunkers.  The  members  iu  1732  entered 
a  conventual  life  and  adopted  the  Capuchin  habit.  Their 
principal  settlement  is  at  Snowhill.  Franklin  co..  Pa.  They 
take  no  monastic  vows,  hold  property  in  common,  keep  the 
seventh  day  sacred,  recommend  celibacy,  but  do  not  forbid 
marriage.     They  are  few  in  numbers. 

German  Silver,  an  alloy  of  variable  constitution,  de- 
signed as  an  imitation  of  silver.  Eight  parts  of  copper  to 
three  or  four  each  of  zinc  and  nickel  make  a  very  fair  imi- 
tation ;  and  the  addition  of  2  or  3  per  cent,  of  iron  renders 
it  whiter,  but  less  malleable.  A  very  malleable  sort  has 
10  parts  of  copper,  6  of  zinc,  and  4  of  nickel.  The  Chinese 
pakfoiig  is  essentially  the  same  as  German  silver.  As  the 
price  of  nickel  has  recently  increased,  various  cheaper  white 
alloys  have  to  some  extent  superseded  the  use  of  German 
silver,  which  is,  however,  still  extensively  used  in  the  arts. 

German  Sixth*  In  music,  the  augmented,  superfluous, 
or  extreme  sharp  sixth,  comprising  four  whole  tones  of  the 
scale,  or  one  semitone  more  than  the  major  sixth.  It  is  the 
interval  formed  by  Db  and  B5,  E|y  and  CJ,  FC  and  Pj,  etc. 
Its  elements,  in  harmony,  are  a  major  third,  a  minor  third, 
and  an  augmented  second,  as  in  Ex.  1: 
Maj.  .*M.    Min.  3d.    Aug.  2d. 

Ex.1. 

In  harmony,  this  chord  requires  peculiar  treatment,  with 
great  care,  especially,  in  the  management  of  its  inversions. 
And  as  its  form,  when  viewed  apart  from  its  grammatical 
relations,  is  precisely  that  of  the  ordinary  dominant  sev- 
enth, it  may,  by  an  enharmonic  change  (as  of  Bfl  into  Cjy, 
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Cf  into  Db.  D8  into  Eb,  etc.,  or  vice  vertS),  bo  made  to  pro- 
duce the  most  surprising  and  beautiful  effects.  Thus,  in 
K.\.  2,  at  (I  the  ontinun/  progression  of  the  dominant  sev- 
enth on  .^l7  is  given.  But  at  h.  by  an  cnharmonie  change 
of  the  seventh  into  the  German  sixth  I  by  assuming  (ilj  to 
be  i't),  a  brilliant  and  unexpected  transition  is  instantly 
made  into  the  somewhat  remote  key  of  C  major, 

a  b  Beelhorfti. 


Ex. 


WlLLUM  StAH.NTOS. 

German  Theology.  Thus  far  in  its  history,  Prot- 
estantism has  appeared  under  many  different  forms,  which 
have  generally  presented  themselves  in  separ.atc  churches. 
The  principal  among  them  have  nevertheless  a  certaiii  ex- 
ternal unity,  in  that  they  have  taken  their  rise  especially 
among  the  Teutonic  races  and  arc  the  offspring  of  the  Ref- 
ormation. Nor  do  they  lack  a  certain  internal  unity.  As 
it  was  not  a  few  individuals  alone  who  accomplished  the 
work  of  the  Reformation,  since  the  most  inHuential  Reform- 
ers would  only  be  regarded  as  mere  instruments  for  carry- 
ing out  their  modest  share  of  the  work  of  God.  and  they 
had  been  exalted  almost  against  their  will,  through  faith- 
fulness in  little  things,  to  their  far-reaching  thoughts  of 
reform  ;  and  as  it  was  thus  acomprehensive  divine  thought 
prepared  in  numberless  places,  and  to  be  accomplished  by 
the  co-operation  of  the  most  favorable  circumstances,  that 
Christianity  should  be  raised  from  its  deep  decline — yea, 
new  chaos — to*a  higher  stage  in  the  appropriation  of  sal- 
vation and  the  building  up  of  Christianity;  so  this  one 
divine  thought  which  created  the  Reformation  has  been  the 
strong  bond  of  union  to  all  those  who  have  attached  them- 
selves truly  to  the  greiit  reform  movement  of  the  sixteenth 
century,  or  would  remain  with  it  in  unity  of  spirit,  not- 
withstanding the  manifold  differences  and  divisions  in 
Protestantism  and  its  history.  In  spite  of  appearances 
to  the  contrary,  there  is  to  the  present  day  a  great  family 
resemblance  among  all  who  call  themselves  Protestants. 
With  good  reason,  therefore,  may  we  speak  of  the  unity 
of  a  Protestant  or  Evangelical  Church,  the  more  so  as  it  is 
the  common  evangelical  principle  that  the  unity  of  the 
Church  does  not  consist  in  the  similarity  of  ceremonies  or 
form  of  government  of  the  Church,  but  in  the  preaching 
of  the  pure  gospel  and  the  administration  of  the  sacra- 
ments in  accordance  with  the  principles  of  their  institution. 
This  one  Evangelical  Church,  or  Protestantism,  has  this 
distinguishing  characteristic,  that  it  wouM  have  the  com- 
mon features  of  Christianity  apprehended  by  conscious  per- 
sonal appropriation,  in  the  full  sense  of  the  word  ;  that  is 
to  say,  through  the  appropriation  by  the  whole  soul  from 
centre  to  circumference,  and  indeed  so  that  through  the 
acceptance  of  the  object  of  faith  in  our  inmost  souls  the 
assurance  of  salvation  is  grounded  in  justification  by  faith 
in  Christ,  whereby  immediate  access  to  God  is  secured  and 
enjoyed.  .-Vnd  this  assurance  of  salvation,  as  it  opens  up 
a  new  idea  of  God,  of  his  acts,  and  of  the  destiny  of  man- 
kind— thus  a  new  conception  of  God  and  the  world — con- 
tains no  less  a  strong  impulse  of  gratitude  in  order  to  the 
work  of  sanctification  in  one's  self  and  for  work  in  one's 
calling  for  the  kingdom  of  God.  This  assurance  of  salva- 
tion is  a  knowledge  which  begets  a  new  disposition,  a  new 
being,  a  new  regenerate  creature — which,  recognizing  it- 
self, with  a  loving  heart  would  engage  in  work.  Christian- 
ity in  Protestantism  has  advanced  to  a  new  stage  in  its 
appropriation  by  mankind,  for  it  is  not  conlent  either  with 
a  purely  intellectual  appropriation  of  Christianity,  be  it  in 
a  speeulativo  form  or  more  as  a  matter  of  memory',  as  is 
chiefly  the  case  in  the  Greek  Church,  influenced  by  the 
Hellenic  mind,  or  by  a  mere  legal  submission  of  the  will 
to  a  system  of  doctrines,  or  even  a  practicnl  ecelesiastieism, 
as  in  the  Roman  Catholic  Church,  influenced  by  the  Jewish 
mind.  Protestantism,  on  the  other  hand,  as  a  unit,  would 
be  the  personal  expression  of  Christianity,  above  nil  as  the 
religion  of  peace  and  reconciliation,  and  indeed  of  light 
and  life  from  God. 

Protestantism,  so  soon  as  the  preparatory  streams  of  the 
Middle  Ages  had  worn  for  themselves  deep  beds  and  been 
combined  in  one  channel,  manifested  itself  in  a  twin  form 
— the  Lutheran,  which  on  the  whole  prevailed  in  ttornuin 
Protestantism,  and  (bo  Reformed.  The  one  took  pos- 
session of  the  eastern  division  of  the  (iennan  races,  the 
other  of  the  western.  The  difference  is,  that  the  ReforniAd 
confession  carried  out  the  evangelical  principle  more  ac- 
cording to  its  realistic  or  practical  side,  or  as  a  principle 


of  the  will,  whilst  the  Lutheran  confession,  in  accordance 
with  the  genius  of  the  German  peiiple,  unfolded  it  more 
according  to  the  intellectual  side.  'Thus,  each  has  a  rela- 
tive advantage  and  a  relative  deficiency.  If,  in  conform- 
itv  with  our  task,  we  confine  ourselves  to  German  theol- 
ogy, and  have  to  lay  greater  stress  upon  that  which,  within 
Protestantism  as  a  whole,  constitutes  the  peculiar  strength 
of  the  German  Clinreb.it  is  not  to  exalt  it  above  other  con- 
fessions or  to  dei>reeiate  their  superiority  in  other  respects. 
AVe  observe  a  prelude  or  type  of  German  theology  already 
in  the  Middle  .Ages  in  the  Gorman  mysticism  of  Johann 
Ecka't,  Heinrich  Suso,  Ruysbroeck.  Tnuler,  and  the  little 
book  with  the  characteristic  title  Eui  Drnttche  Thffofm/ei/f 
which  Luther  justly  prized  so  highly.  In  the  Middle 
Ages,  indeed,  men  of  the  Gernmn  race  had  distinguished 
themselves  as  scholastics,  such  as  Albertus  Magnus,  Ga- 
briel Biel,  not  to  speak  of  \ieolaus  Cusanus  or  Occam; 
but  the  Latin  races  then  led  the  van  in  scholasticism.  In 
analysis  and  the  logical  treatment  of  a  subject  they  were 
in  their  element.  The  Teut(mio  (]inrlicularly  the  German) 
mind  early  tended  to  unite  religions  feeling  or  mysticism 
with  speculation,  together  with  a  thoroughgoing  reconcil- 
iation of  faith  and  knowledge.  The  evangelical  principle 
of  faith  unites  faith  and  knowledge  in  the  form  of  religious 
assurance :  and  in  that  it  shows  itself  eajcible  of  establish- 
ing a  Church,  the  soil  is  prepared  ujion  which  the  jteculiar- 
ity  of  the  German  mind  may  assert  itself,  and  at  the  same 
time  take  up  a  position  at  the  head  of  theology. 

The  evangelical  princijilc  ripened  to  its  ]>ower  of  reform 
by  .satisfying  the  longing  of  the  soul  for  immediate  com- 
munion with  God  by  the  word  of  reconciliation  through 
Christ  and  justification  by  faith  ;  that  is  to  say,  in  that  the 
deep  mystical  tendency  of  the  (Terman  niincl  attaelnd  it- 
self in  faith  and  faithl^ulncss  to  historical  Christianity,  as 
it  has  its  sources  in  the  Holy  Scriptures,  thus  ]tosscssing 
the  truth  no  more  outwardly  as  a  law,  but  inwardly  as  an 
enlightening  and  quickening  power.  .And  so  the  )^rinciple 
of  the  Reformation  reached  its  maturity  in  that  faith  and 
the  Word,  the  Word  and  faith  manifested  and  confirmed 
themselves  in  their  neoess.ary  internal  harmony.  This  is 
nothing  else  but  what  we  now  call  the  formal  and  material 
sides  of  the  Protestant  princi]de.  The  history  of  German 
theology  is  only  to  be  understood  from  the  movement  of 
these  constitutive  factors.  We  distinguish  in  the  following 
sketch  a  creative  and  formative  period;  a  preservative  and 
conservative  period  ;  and  finally,  in  the  last  century,  a  crit- 
ical or  destructive  period.  The  last,  however,  was  only  a 
pvirifying  process  in  order  to  a  regeneration  which  already 
announces  itself  in  potent  tokens. 

I.  The  first  creative  period  of  the  Gernmn  Church  and 
theology,  embracing  the  period  of  the  Reformation,  is  evi- 
dently characterized  by  the  position  which  the  doctrine  of 
justification  assumed  in  its  critical  and  positive  develop- 
ment. The  jirevailing  churcli  doctrine  and  order  were  crit- 
ically measured  by  the  worcl  of  God.  contained  in  the  Holy 
Scrijitures,  a]>]irehcnded  by  faith.  Faith  in  the  Holy  Scrip- 
tures was  not  based  upon  the  authority  of  the  Church,  al- 
though historical  tradition  in  other  respects  continued  to 
be  recognized.  No  more  was  the  authority  of  the  Church 
to  decide  respecting  the  canon  (as  the  exclusion  of  the 
Apocrypha  shows),  or  the  interpretation  of  the  Scrip- 
tures. The  Holy  Scri|iturcs  received  their  regulative  ]daco 
because  the  apostolic  word  about  Christ,  or  because  that 
which  was  recognized  as  the  kernel  of  the  Holy  Scriptures, 
Christ  acccptecl  in  faith,  demonstrated  to  the  soul  its  ani- 
mating divine  power.  And  so  the  real  attestation  of  the 
Holy  Scriptures  was  found  in  nothing  else  than  Christ  so 
far  as  Ho  imparls  to  the  soul  through  His  Holy  S|iirit  the 
assurance  of  divine  salvation.  Accordingly,  whilst  faith 
itself  arises  through  the  word  of  God,  whether  in  the  Holy 
Serijitures  or  in  the  preiiehing  regulated  by  them,  it  is  only 
through  them  as  the  specific  means  of  grace.  On  the  other 
hand,  the  Hedy  Scriptures  are  authority  or  norm  for  faith 
only  through  that  which  certifies  them,  through  Christ 
their  central  thiiim.  He  is  "the  emperor  over  the  .Scrip- 
tures" ("der  Kaiser  iiber  der  Schrilt");  a  writing  that 
"does  not  urge  Christ"  ("Christum  nioht  Iroibet")  cannot 
claim  canf)nical  authority. 

Faith  in  unison  with  the  Holy  Scriptures,  and  holding 
them  in  the  hand  as  niirrri,  now  erilieally  revised  the  whole 
ccelesiastlcal  system  c^f  the  Middle  Ages,  and  established 
new  religious  views.  The  doctrinal  type  which  resulted 
therefrom  received  its  classical  expression  in  the  Augsburg 
Confession  (l.'iilO),  with  its  Apidogy,  and  in  the  two  cate- 
chisms of  Lutherr  with  the  Seiinialkald  Arlieles,  which  are 
essentially  in  unison  with  these  writings  of  Mi'lanehthon. 
These  five  symbols  ]>r<'Hent  the  first  forrnnlion  of  the  Luth- 
eran doctrine,  the  mitst  systematic  and  summary  being  the 
Augsburg  Confession:  for  justifleation  by  faith  constitutes 
the  centre  from  which  all  else  is  rulcil  {.\rt.  IV.);  its  the- 
ological, anibropcilogieal.  ami    Chrislologieal   presupposi- 
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tions  are  given  in  the  first  three  articles,  while  the  fourth 

article  contains  the  union  of  the  free  grace  of  Cod  with 

the  Ijclieving  soul.     It  then  proceeJs  to  the  doctrine  ot  the 

ori-in  an.l  nature  of  this  faith.     Its  origin  is  through  the 

eocTesiastical  office,  which  administers  the  word  of  (iod,  and 

the  sacraments,  these  being  accompanied  by  the  agency 

of  the  Holv  Spirit  (Art.  V.I.     Faith  grows  into  new  obc-  .        ,     -,     .  ..      ,      ■ 

dience  or  love  (Art.  VI. ).  If  this  be  the  nature  of  evangelical      ol  J^^^^'^':  ^l'^^'^';'-™'!  j^^i^p,'^^^".' 


thusiasts,  that  faith  comes  only  through  preaching.  Luther 
hinted  at  a  better  solution  in  his  Larger  Catechism — uame- 
Iv,  that  baptism  has  not  merely  momentary  significance  as 
an  act  of  the  eternal  God  in  His  adopting  grace,  but  is  a 
revelation  of  His  gracious  will,  which  remains  valid  and 
efficieut  until  human  unbelief  shall  have  destroyed  the 
baptismal  covenant.     But  this  solution  was  not  made  use 


faith  iu  its  ori','in  and  growth,  it  of  necessity  leads  to  the 
Church,  which'  partly  presupposes  faith,  partly  supports  it ; 
therefore  the  C^hurch  is  treated  of  at  length  iu  Arts.  \  II.- 
XVII.     .Art.  VII.  determines  the  fundamental  idea  of  the 
Church  as  au  everlasting  communion  of  saints  or  believers, 
which  is  recognized  e.tternally  by  the  pure  doctrine  of  the 
gospel  and  the  proper  administration  of  the  sacraments, 
and  which  preserves  its  unity  even  in  the  dissimilarity  of 
humiin  tradition.    The  Church  in  its  realization  is  to  a  cer- 
tain extent  inconsistent  with  its  idea,  and  hence  there  arises 
the  distinction  lietween  the  invisible  and  visible  Church, 
which,  however,  does  not  find  its  expression  in  the  Lutheran 
symbols.     This  inconsistency,  however,  on  the  side  of  the 
subjective  factors  of  the  Church  does  not  go  so  far  as  to  do 
away  with  the  efficacy  of  the  objective  factors,  the  Word 
and  sacraments.     ThJse  objective  factors,  baptismand  the 
Lord's  Supi)er,  were  now  positively  stated  (Arts.  IX.-XII.) 
with  silent  polemic  towards  the  Roman  Catholic  Church, 
and  her  apparently  fuller  doctrines  of  the  sacraments  (viz. 
penance,  with  confession  and  ordination);  the  opmoper- 
aliim  was  rejected,  because  contrary  to  faith  (.\rt.  XIII.), 
and  the  evangelical  idea  of  ordination  was  defined  as  the 
lawful  call  to  the  public  administration  of  the  means  of 
grace,  as  opposed  to  anarchy  as  well  as  hierarchy,  so  that 
the  balance  is  restored  between   church  order  and  evan- 
gelical freedom.     The  principle  of  faith  entirely  unites  the 
objective  or  necessary  side  with  the  subjective  side,  and 
transfigures  both  into  evangelical  freedom.     Ou  this  very 
accouiit  the  evangelical  type  of  teaching  is  friendly  to  the 
st.-ite.  which  it  acknowledges  as  a  divine  institution,  and 
en"a"es  to  serve  with  the  cheerful  obedience  of  love  (.\rt. 
XVIJ.     Finally,  .\rt.  XVII.  treats  of  the  final  destiny  of 
the  Church,  excluding  enthusiastic  miUcnarianism.     The 
remainder,  for  the  most  part,  refutes    misconceptions  re- 
specting evangelical  doctrines,  such  as  the  supposed  entire 
denial  of  free-will  and  the  charging  the  divine  causality 
with  the  origin  of  evil,  the  supposed  despising  of  good 
works  and  the  law;  and  closes  with  the  rejection  of  the 
principal  ecclesiastical  abuses,  such  as  withdrawal  of  the 
cup  from  the  baity,  the  celibacy  of  the  priests,  the  sacrifice 
of  the  mass,  oral  confession,  laws  about  eating,  monastic 
vows,  as  well  as  the  unevangelical  exaltation  of  episcopal 
power  over  against  the  laity  and  the  state.     That  which 
has  just  been  stated  is  the  substance  of  the  doctrines  of 
the  Lutheran  Church— that  which  constituted  the  official 
doctrine  until  KoO.     These  Lutheran  symbols  contain  in 
general  an  harmonious  whole,  and  have  shown  themselves 
capable  of  est:iblishing  an  evangelical  Church  and  an  in- 
dependent evangelical  literature   and  learning.      Several 
important  points,  however,  were  either  not  discussed   in 
this  first  confession,  or  were  not  clearly  decided  in  harmony 
with  the  general   evangelical  type,     .\bove   all.  the  Holy 
Scriptures  are  indeed  presupposed  as  authority,  but   are 
mentioned  only  as  a  means  of  grace;  no  doctrine  respect- 
■  them  as  a'  norm  is  established,  even  though  they  are 


There  is  another  inequality  with  reference  to  the  doctrine 
of  predestination.     It  is  indeed  true  that  Luther  never  lost 
sight  of  the  universality  of  the  divine  gracious  will,  and 
would   found  the  consciousness  of  salvation  not   on   the 
knowledge  of  everlasting  election  working  through  faith, 
but,  on  the  contrary,  on  the  gracious  will  revealed  in  the 
word  and  sacraments  and  apprehended  by  faith — main- 
taining likewise  a  possibility  of  a  falling  away  from  grace. 
Nevertheless,  Melanehthon,  in  the  first  edition  of  his  /.oci, 
the  earliest  dogmatical  work  of  the  Reformation,  as  well  as 
Luther's  treatise  De  sen-o  urbitriu  ( lo2j)  against  Erasmus, 
shows  that  in  the  beginning  the  leading  men  of  the  Lutheran 
Church,  even  up  to  1550-62,  as  well  as  the  so-called  Gnesio- 
Lutherans,  held  fast  to  the  doctrine  of  absolute  predestina- 
tion, with  no  essential  difi'erence  from  the  Reformed  Church. 
And  indeed  the  Formula  Concordiio  itself  in  the  same  way 
asserted  an  absolute  predestination  with  reference  to  the 
elect.     The  German  evangelical  people,  however,  from  the 
very  beginning  did  not  agree  with  the  absolute  denial  of 
the  freedom  of  the  will,  as  is  clear  from  the  letters  of  the 
laity  to  the  Reformers.     Absolute  ilcteruiiiiisiii,  even  in  the 
Augustinian  form,  did  not  please  them,  and  they  could  not 
be  contented  with  the  mere  libcnim  aihitrium  iu  chilibui) 
which  the  leaders  of  the  Reformation  early  acknowledged. 
(  Conf'.  Amj.  X  VIII.]    This  was  in  the  interest  of  not  letting 
the  cause  of  evil,  nor  indeed  the  ruin  of  the  descendants 
of  Adam  on  account  of  original  sin,  fall  back  upon  God. 
But  since  even  the  Reformers  had  been  led*  by  a  religious 
motive  to  the  denial  of  freedom  towards  the  good — namely 
by  the  doctrine  that  all  good  conieth  from  above — it  became 
a"necessary  as  well  as  a  difficult  task  to  reconcile  the  ap- 
parent conflict  in  an  harmonious,  well-adjusted  doctrine  of 
sin  and  grace.     Melanehthon  attempted  this  in  his  so-called 
synergistic  doctrine,  which  was  repudiated  by  the  Formula 
Concordite.     But  the  Lutheran  theologians  of  the  Formula 
Concordiie  and  subsequent  times  continued  wavering  and 
undecided  in  the  effort  to  be  rid  of  the  double  decree,  and 
safely  to  preserve  the  assurance  of  salvjition,  without  fall- 
ing into  doctrines  of  a  Pelagian  or  synergistic  tendency; 
whilst  they,  on  the  other  hand,  rc)iudiated  the  exaggeration 
of  Flaeius.  that  evil  had  become  of  the  substance  of  man- 
kind.    The  Lutheran  theology  of  the  seventeenth  century 
sought  the  solution  by  presupposing  as  necessary  for  con- 
version certain  inevitable  operations  of  grace,  whereby  the 
liberum  arbitriiim  was  restored,   upon  the  use  of  which, 
then,  our  final  fate  depends.    But  it  did  not  thereby  escape 
the  stumbling-block  of  the  double  decree,  because  they  did 
not  conceive  the  inevitable  effects  of  grace  to  be  univer- 
sal, whether  in  this  world  or  the  next ;  and  when  in  the 
eighteenth  century  the  universal  salvation  of  the  heathen, 
even  without  Christ,  was  frequently  acknowledged,  nothing 
was  gained  thereby.     It  was  not  until  the  present  timea 
that  the  iiiuieianUit/  of  the  vail  by  the  gospel  to  faith  and 
salvation  was  taught  on  the  ground  of  1  Pet.  iii.  18. 

With  reference  to  Christology.  finally,  the  Augsburg  Con- 


implieitTy  undcrTtood  to  be  so  as  a  matter  of  course.  There      fession  and  the  other  older  symbols  limited  themselves  to 
iiupuLiiiy  i;"_"-j;  .     ^^. ^  ._  ^^^  ^  ,, ,  ^^^       ^^^^  which  is  common  to  Christianity,  only  that  Chrift  as 


is  a  marked  difi'erence  in  this  respect  in  the  Reformed  con 
fessions.  since  they  very  early  presented  the  article  respect-  a  conscious 
in|»  the  Sacred  Scriptures  as  a  particular  doctrine,  some  of 
them  with  a  specification  of  the  particuKar  writings  which 
were  to  be  regarded  as  canonical.  The  Formula  Concordias 
partly  made  up  the  deficiency.  But  it  evidently  proves 
that  Luther's  clear  insight  into  the  relation  of  faith  to  the 
word  of  God  and  the  Holy  Scriptures  in  the  principles 
briefly  mentioned  above,  as  resulting  from  faith  with  re- 
spect'to  the  canonicity  and  criticism  of  the  Holy  Scrip- 
tures, as  well  as  their  interpretation,  had  by  no  means  be- 
come'the  general  conviction  of  the  Lutheran  Church.  The 
deficiency  in  the  working  out  of  this  fundamental  princi- 
ple constiluies  the  mainspring  of  the  theological  movements 
of  the  two  following  centuries,  which  somewhat  difter  from 
the  standpoint  of  the  Lutheran  Rel'orm.ation.  There  are 
other  inequalities  or  deficiencies,  such  as  the  following: 
Whilst  the  ../jii«  opfrnliim  is  decidedly  denied,  owing  to  the 
fundamental  principle  that  salvation  must  be  apprehended 
by  personal  faith,  yet  regenerative  power  was  ascribed  to 
the  baptism  of  infants  even  at  the  momeht  of  its  adminis- 
tration, not  indeed  bv  the  Augsburg  Confession,  but  by 
the  common  Lutheran  doctrine.  And  notwithstanding  Lu- 
ther's attempts  to  escape  the  difficulty  by  the  supposition 
that  even  infants  who  have  been  baptized  have  faith  (anal- 
ogous to  Calvin's  fidee  eeminalis),  another  inconsistency 
threatened  with  the  position  decidedly  taken  against  en- 


possession  was  placed  iu  the  centre,  whilst  he 
had  hitherto  been  pushed  into  the  b.ackground,  and,  as  it 
were,  "  buried  "  by  the  doctrine  of  the  saints  and  the  merit 
of  works.  Nor  did  these  symbols  establish  any  doctrine 
in  opposition  to  the  Reformed  Church.  The  germ  of  the 
conflict  lay  in  Luther's  doctrine  of  the  Lord's  Supper  and 
his  polemical  writings  against  Zwinglius;  yet  this  doctrine 
assumed  only  a  subordinate  position.  Luther  was  con- 
cerned with  reference  to  the  Lord's  Supper  simply  with  the 
objectivity  of  the  sacrament  independent  of  faith,  which  did 
not  make  the  sacrament,  but  only  received  it.  To  ensure  this 
objectivity,  he  maintained  that  the  body  and  blood  of 
Christ  were  the  divinely  given  pledge  of  the  forgiveness  of 
sins,  which  were  imparted  in,  with,  and  under  the  bodily 
elements,  so  that  whoever  receives  the  elements,  even 
thoun-h  without  faith,  would  likewise  receive  that  pledge 
—the  glorified  body  and  blood  of  Christ.  It  was  not  clear, 
however,  how  far  the  objectivity  of  the  sacrament  depended 
upon  the  partaking  of  the  body  and  blood  on  the  P?'''  "f 
unbelievers  likewise,  or  why  the  equal  objective  o/er  did 
not  suffice,  as  Brenz  taught  in  the  Si/n'r-"'"'""  Suericum, 
which  even  Luther  himself  approved.  On  the  other  hand, 
it  was  not  clear  in  what  sense  the  invisible  body  and  blood 
of  Christ  were  to  be  a  pledge,  together  with  the  visible 
pledges  of  bread  and  wine,  of  the  invisible  grace  of  the 
forgiveness  of  sins.     It  was  not  until  the  later  Lutheran 
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theology  since  Hollnz  that  an  especial  significance  was 
ascribed  to  the  partaking  of  the  former,  in  that,  with  Calvin 
an<l  several  Reformed  confessions,  the  ])articiputiou  in  the 
virtue  of  the  glorified  body  of  Christ  wa^^  regarde<l  as  a 
blessing  in  itself,  and  no  longer  merely  as  a  means  of  the 
assurance  of  the  forgiveness  of  sins.  It  would  not  have 
been  at  all  necessary  for  the  Lutheran  doctrine  of  the 
Lord's  Supiier  to  adopt  the  Lutheran  Christology  with  ref-  : 
ercnco  to  tho  sttifui^  rxaftntirnn't  and  n!l  it?  consequences,  I 
which  threatened  in  a  Docetic  manner  the  true  earthly  ; 
humanity  of  Christ,  his  growth,  learning,  etc..  unless  it  had 
already  fully  extended  the  coiinnunlc'itio  {tiioumtnm  to  the 
childhood  of  Jesus,  insteacl  of  making  a  deep  and  real  dis- 
tinction between  the  stale  of  humiliation  and  the  state  of  i 
exaltation.  This  course  was  considered  necessary  in  order  i 
that  the  first  Lord's  Supper  should  become  entirely  iden- 
tical with  the  subse'iuent  ones  ;  for  which  there  was  no  real 
necessity,  since  the  visible  bddily  presence  of  Christ  afforded 
the  disciples  a  complete  compensatory  pledge  for  that  which 
the  glorified  body  of  Christ  is  said  to  veil  behiml  the  visible. 
Molaoehthon,  who.<ienativeeharacter  was  more  ethical  than 
religious,  was  the  occasion  of  the  controversies  with  refer- 
ence to  the  relation  of  justification  and  sanctification  to  the 
law  andgoo'l  works,  which  were  so  decided  by  the  Formula 
Concordiie  as  more  closely  to  define  the  Lutheran  doctrine 
on  this  subject.  Since  Melanchthon  ascribed  such  essential 
importance  to  the  law  for  the  origin  of  faith  through  re- 
pentance and  the  continuance  of  faith.  George  Mujor  and 
others  of  his  school  asserted  that  good  works  were  neces- 
sary to  salvation.  This  doctrine  was  assaulted  in  many 
fioints  by  the  Antinomianism  of  Johann  Agricola.  The 
aw,  he  contended,  belonged  to  the  court-house,  and  not  to 
the  pulpit,  true  repentance  originating  entirely  from  the 
contemplation  of  tlic  love  of  Christ.  Anil,  as  Luther  had 
shown  that  penitence  and  rei)entance  jiresuppose  a  moral 
norm,  he  insisted  at  least  that  the  believer  no  longer  re- 
quired the  law,  because  the  internal  impulse  of  the  Spirit 
worksof  itself  that  which  is  good.  The  Formula  Concordia? 
rightly  decided  that  the  law  was  of  threefold  necessity: 
(I)  to  secure  civil  order  {uhii» poNticutt)  ;  (2j  to  work  re- 
pentance (((»»« e^enr/f^VrM)  ;  (.'i)  to  regulate  even  the  life  of  the 
regenerate,  who  were  still  struggling  witli  sin  {usus  nonna- 
tivuii)f  whereby  it  was  acknowledged  that  Christ  alone,  as 
the  living  Law,  could  lead  to  saving  repentance  as  well  as 
be  the  living  mirror  of  holiness.  On  the  other  hand,  the 
necessity  of  good  works  to  salvation  was  truly  recognized 
in  the  sense  (contrary  to  Nicolaus  of  Amsilorf)  that  a  good 
tree  bringeth  forth  good  fruit ;  hut  the  opinion  was  repudi- 
ated that  good  works  can  in  any  way  merit  salvation  :  which 
would  admit  a  depreciation  of  the  justifying  free  grace  of 
God. 

In  all  these  points  the  ethical  spirit  of  Melanchthon  was 
followed.  It  was  otherwise  with  the  controversy  respect- 
ing the  atimemcnt  anrl  justification,  which  was  raised  by 
Andreas  Osiander  anil  Franz  Staucarus  of  Mantua.  The 
echool  of  .Mclanchtlinn  had  been  accustomed  to  base  the 
atonement  exclusively  upon  the  expiatory  sufferings  of 
Christ,  which  led  Ptancarus  to  ascribe  mediatc)rial  signifi- 
cance Htthfxf  to  the  hnmnn  nnture  of  Christ,  which  alone  was 
able  to  suffer.  Osian<ler  thought  it  more  frosty  than  ice  to 
limit  justification  to  deliverance  from  guilt  and  punisii- 
ment,  from  which,  indeed,  we  had  been  redeemed  by  the 
work  of  Christ  IjOO  years  ago.  It  was  rather  the  com- 
munication of  the  essential  righteousness  or  divine  nature 
of  Christ,  which  is  the  archetype  of  hunuiuily.  eternally 
appointed  for  incarnation,  and  hence  only  the  dlriuf  uatiin: 
can  rome  into  eonMifirratiou  with  rc/crenrt-  to  Mftfvatiou.  A 
juHtitia  fotemit^  consisting  merely  in  imputation,  and  in- 
deed of  the  merit  of  Christ,  blotting  out  guilt  ancl  ))iinish- 
ment  by  !!is  suffering,  would  not  bo  sufficient  to  satisfy  the 
divine  good  ]ileasure:  but  nothing  less  than  tlio  restitution 
of  the  divine  image  through  the  indwelling  of  the  divine 
nature  of  Christ,  which  justifies  in  fact,  and  not  merely  in 
the  way  of  imputation.  OsiambT  in  this  ap]»ears  to  be 
ethically  superntr  to  .Melanchthon;  and  indeed  the  Me- 
lanchthon type  of  doctrine  di<I  not  attain  the  fervency  and 
depth  of  the  mysticism  which,  for  instance,  distinguished 
Luther's  little  book  about  the  freedom  of  the  Christian. 
But,  on  the  other  hand,  the  umlervaluing  of  the  atonement 
by  Osiander,  ami  of  the  bb)ttirig  out  of  guilt  and  punish- 
ment, was  not  inspired  by  an  ethical  spirit  ;  he  leaps  over 
the  step  of  the  appropriation  of  the  forgiveness  of  gins, 
which  in  fact,  can  only  take  place  by  u  forensic  act  of  God, 
and  not  merely  on  the  ground  of  our  habitual  righteous- 
ness in  faith;  and  he  pays  too  little  regard  to  the  necessity 
of  peace  with  Ood  in  order  to  sanctification.  lie  would 
attain  holiness  immediately  through  the  divine  nature  of 
Christ,  which  ho  does  not  conceive  as  sanctification.  More- 
over, he  stops  iitjiinfitin  fititfiititiliii,  i\ni\  thus  does  not  over- 
come an  uiittfiicn/  mif^drtHin.  The  Formula  Coiicordiie  main- 
tains the  unity  of  the  person  of  Christ  in  the  work  of  sal- 


,  vation,  the  co-operation  of  the  divine  and  human  natures 
of  Christ  therein,  and   regards  as  Christ's  work  not  only 
His  passive  suffering,  but  also  His  active  obedience.     And 
thus  the  imputation  which  it  maintains  against  Andreas 
I  Osiander  is  so  carried  out  that  we  are  justified  by  faith  be- 
j  cause  Christ  represents  us  before  God.  having  blesscti  U3 
I  with  His  active  obedience  as  well  as  His  passive.     Thus, 
Luther's  doctrine  is  likewise  preserved,  that  wo  enter  by 
I  faith   into  union  with   Christ;  and  this  opinion   simply  is 
i  rejected,  that  we  receive  forgiveness  of  sins  or  justification 
on  account  of  the  jwtitia  enxentiof it  ^v\^lch  has  become  ours. 
Personal  sanctificatitm  is  first  called  forth  by  the  love  of 
God  experienced  in  the  forgiveness  of  sin.s,  and  appears  in 
I  the  form  of  responsive  love.     A  remnant  of  ideas  current 
I  before  the  Reformation  pervades  this  doctrine  of  the  For- 
mula Ooncordiao  when  it  says  that  Christ,  according  to  His 
I  divine  nature,  in  which  the  human  nature  by  virtue  of  the 
coniwiiuicatio  idiomntum   participates,  is  thu  Lord  of  the 
I  law,  and   is  not   therefore  obligated  to   it;    and  thus   His 
double  obedience  jiroducea  disposable  merit,  which,  by  im- 
I  putation,  may  be  charged  by  grace  to  the  account  of  be- 
lievers.    Thus,  the  fact  is  lost  sight  of  that  Christ  by  His 
'  entering  into  human  life  subjected  himself  (Gal.  iv.  4)  to 
\   its  conditions  and  laws,  therefore  also  to  llio  divine  law  to 
which  all  men  are  bound.     Finally,  the  internal  goodness 
j  and  necessity  of  tlio  law  is  not  regarded  in  this  yiew,  which 
I   does  not  admit  that  it  should  bo  e(»neeived  as  depending 
I  for  its  validity  on  nI)solute  power  or  arbitrary  will. 

II.  The  period  of  the  Reformation  was  followed  by  an 
i  epoch  of  scholasticism  which  more  and  more  fortified  the 
I  doctrinal  system  of  the  symbolical  books.  In  the  place  of 
the  creative  period  which  built  up  the  doctrines  of  the 
Reformation,  came  a  period  of  the  cultivation  and  preserva- 
,  tion  of  traditional  doctrines;  thesublimeactivity  of  the  Kef- 
i  ormation  was  followed  by  a  jieriod  of  slackness  in  spiritual 
i  things — tlio  bold  ami  yet  well-regulated  use  of  freedom  by 
a  kind  of  barrenness,  anxiousness,  and  narrowness.  The 
'  bravery  and  courage  of  the  heroes  in  the  spiritual  battle  of 
the  sixteenth  century  remained  as  a  model,  but  were  ex- 
j  changed  for  a  hateful  lovo  of  strife,  which  regarded  the 
'  little  things  as  great,  and  only  too  often  the  great  ones  as 
little.  But  just  as  we  are  not  to  despise  or  blame  the  gen- 
I  crations  subsequent  to  the  apostles,  however  far  below  them 
they  may  have  stood,  inasmuch  as  they  yet  helped  to  con- 
quer the  world  for  the  faith  by  their  faithful  testimony  unto 
death,  so  our  fathers  in  the  epoch  subsequent  to  the  found- 
ing of  the  evangelical  Church  had  to  exhibit  no  trifling 
power  of  faith  in  the  bloody  conflicts  which  were  excited 
and  nourished  by  the  counter-Reformation.  cs|)ecially  by 
the  Jesuits.  It  is  enough  that  they  accomplished  some- 
thing in  true  labor  for  the  task  which  was  laid  upon  them. 
The  principle  of  the  Reformation,  in  accordance  with  its 
great  historical  significance  for  the  world,  must  first  secure 
the  firm  establishment  of  Protestantism  in  the  midst  of  the 
Old  World.  It  was  not  of  so  much  importance  to  bring 
forth  new  treasures  out  of  the  Holy  Scriptures  and  the 
chambers  of  the  believing  spirit,  as  to  carry  out  the  Refor- 
mation's idea  of  the  world  through  the  consideration  of  tho 
history  of  tho  Church.  It  wasnecessnry  to  search  into  tho 
entire  sources  of  the  revelation  in  the  Old  and  New  Testa- 
ments, to  study  them  in  the  light  of  the  newly-gained  know- 
ledge, and  thus  to  take  spiritual  possession  for  the  new 
Church  of  the  whole  previous  world.  It  was  necessary  to 
find  confirmation  and  )>roof  for  the  truth  of  the  Refornm- 
tion  in  the  Holy  Scriptures  and  the  history  of  the  Church. 
The  whole  of  theology  under  these  eireuiiistances  became 
the  servant  of  dogmatics — yea,  almost  became  absorbed  in 
it.  M'hat  had  been  planted  by  the  Reformation  in  the  heart 
of  the  (Jerman  people  was  taken  j^ossession  of  in  the  seven- 
teenth century  by  the  architectonic  spirit,  in  orrler  to  build 
up  u  systematic  structure  for  offence  anil  defence.  A  well- 
organized  method,  equipjicd  with  logical  ]iower.  endeavored 
to  arm  Protestant  truth  on  all  sides.  The  imlefaf  igable  dili- 
gence and  acuteness  id"  the  great  dogniatie  writ»-rsof  that  cen- 
tury surrounded  the  district  of  evangelical  truth  on  all  sides 
with  fortifications  in  order  to  present  it  as  a  great  invinelblo 
citadel.    In  the  beginning  of  the  century,  and  indeed  subsc- 

?ucntly,  there  was  no  lack  of  the  power  of  a  spiritual  life, 
t  resounds  with  abundance  of  bidy  hymns  and  mighty 
chorals,  and  the  peojde  were  edified  by  e\i-ellent  evangelical 
preaching.  But  an  iibatement  of  spiritual  power  was  soon 
manifest.  The  thought  of  the  conquest  of  the  world,  Roman 
Catholic,  heathen,  ancl  Jewish,  was  scarcely  agitated,  nor 
was  there  ony  grciif  etTort  to  carrv  out  the  I*rntestant  prin- 
ciple in  an  <'thieul  direction  in  the  whole  lite  of  the  Chureb. 
Rather  with  the  one-sided  effort  to  preserve  thnt  which 
had  been  won,  the  evangelical  principle  itself,  in  accord- 
ance with  an  internal  law,  changed  m  their  very  hands. 
This  is  shown  in  the  treatment  of  the  principle  of  tho 
Ueformatinn  ifselt'.  which  was  for  Lulhcr  the  living  soul  and 
controlling  centre  of  the  whole,  and  which  tho  AuguMtttua 
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(SCO  above)  shows  to  be  fruitful  in  the  production  of  an 
entire  system  of  doctrine,  as  well  as  in  criticism  and 
polemics.  But  now  the  principle  became  a  single  article 
of  doctrine  alongside  of  others,  and  in  the  scholastic  treat- 
ment to  which  the  doctrine  of  justification  was  likewise 
subjected  can  bo  traced,  only  too  clearly,  an  internal  un- 
certainty respecting  important  points  in  the  principle  itself, 
as  well  as  in  its  systematic  position. 

There  was  an  uncertainty  respecting  the  time  of  the  di- 
vine act  of  justification  with  reference  to  the  individual; 
thus,  whether  justification  is  adjudicated  to  man  only  as 
sulisenutut  to  faith,  either  as  coming  into  existence  or  con- 
firmud,  or  whether,  on  the  other  hand,  the  declaration  is 
made  known  to  man  by  Uod  that  He  lias  forgiven  him  for 
Christ's  sake,  and  justification  is  thus  offered  in  order  that 
he  may  believe.     Since  faith  and  true   repentance  were 
more  and  more  demanded  in  such  a  manner  as  a  condition 
of  justification  that  faith  almost  gained  the  significance  of 
a  meritorious  or  eSicicnt  cause  of  justification,  the  pious 
began  to  be  doubtful  whether  they  were  in  possession  of 
true  repentance  and  true  faith,  or  not,  as  well  as  to  doubt 
(in  the  eighteenth  century)  respecting  the  true  evidences 
of  genuine  faith.     Finally,  these  evidences  were  found  in 
faith  working  by  love,  and  the  assurance  of  justification 
was  drawn  from  good  works  as  the  evidences  of  true  faith. 
And  thus  they  had  returned  by  a  roundabout  way  to  the 
boundaries  of  Rome.    So  likewise  there  appeared  more  and 
more  uncertainty  whether  faith  might  bo  sure  of  eternal 
election  or  only  of  present  grace,  as  Musaus  claimed.     It 
was  of  more  importance  to  theology,  however,  that  justi- 
fication by  faith  was  no  longer  treated  as  a  principle,  but 
only  the  Iloly  Scriptures.    They  were  now  brought  forward 
in  such  a  way  that  they  were  treated  by  the  dogmatic  wri- 
ters as  the  only  foundation  of  Christian  truth.   The  doctrine 
of  the  Holy  Scriptures  was  so  wrought  out  that  it  should 
bo  clear  that  the  evidence  of  the  truth  consisted  solely  and 
sufficiently  in  the  fact  that  it  could  be  proved  to  be  con- 
tained in  the  sacred  books.     Accordingly,  then,  the  theory 
of  Philo  respecting  inspiration  previous  to  the  Christian 
era  became  almost  the  model  for  the  Christian  theory  of 
inspiration.     It  was  said  that  the  contents  and  words  of 
Scripture  were  dictated  to  their  authors,  and  imparted  iwn 
ad  sriendnm  scd  ad  acribeiidiim,  whilst,  on  the  other  hand, 
it  is  the  characteristic  of  the  New  Testament  economy,  by 
which  it  is  essentially  distinguished  from  the  time  before 
Christ,  that  the  subject-matter  of  salvation  no  longer  re- 
mained merely  external  to  the  spirit,  but  unites  itself  with 
its    innermost   convictions   and    knowledge  of  the  truth. 
Whilst  the  significance  of  the  gospel,  according  to  Protest- 
antism, consisted  above  all  in  the  building  up  of  free  and 
conscious  individuals,  that  theory  made  the  pillars  of  the 
Church,  the  teachers  of  mankind,  into  mere  machines,  so 
that  their  personal  faith  and  knowledge  were  not  employed 
as  co-operative  factors  in  the  preservation  and  transmis- 
sion of  the  gospel.    That  theory  passed  rather  lightly  over 
the  fact  of  the  different  individualities  of  the  writers  of 
the  Holy  Scriptures,  as  well  as  the  various  readings  of  the 
original'  text,  the  impossibility  that  believers  in  general 
should  resort  to  the  original  sources,  and  the  imperfec- 
tions in  the  style  and  language  of  the  various  composi- 
tions.    All  the  differences  and  lack  of  harmony  in  parallel 
historical  statements  were  balanced,  not  unfrequently  by 
an  overstrained  endeavor  to  harmonize  them.     Thus,  there 
w.as  a  recoil  from  the  critical  principles  of  Luther  with  ref- 
erence to  the  canonicity  of  particular  writings,  important 
as  they  were  in  religion   and  theology,  as  if  they  were 
something  which  was  not  to  bo  followed,  but  rather  par- 
doned in  him.     But  they  had  nothing  better  to  substitute 
for  them  than  a  renew.al  of  the  authority  of  the  Church  in 
constituting  the  canon,  as  indeed  the  view  of  Quenstedt  was  : 
that,  granted  the  Gospel  according  to  Matthew  were  spu- 
rious, it  would  nevertheless  retain  its  authority  if  the  Church 
should  ascribe  canonicity  to  it.     In  the  same  manner  the 
difference  between  proto-  and  deutcro-canonical  writings  of 
the  New  Testament,  which  was  still  recognized  in  the  edi- 
tions of  the  Bible  of  the  sixteenth  century,  was  abolished 
in  the  seventeenth.    Yet  they  did  not  deviate  so  far  from  the 
standpoint  of  the  Reformation  as  to  treat  mere  historical 
faith  (  fides  Matoricn),  or  evidence  of  the  same,  as  a  substi- 
tute for  the  proper  assurance  of  faith  (_fidea  dlviim).    On  the 
contrary,  they  laid  great  stress  on  the  fact  that  a  special 
operation  of  the  Spirit  accompanied  the  reading  of  the 
Scriptures  to  receptive  souls,  or  that  the  Scriptures  were 
the  peculiar  channel  for  the  Holy  Spirit,  the  Spirit  of  truth. 
This  significance  of  the  Scriptures  as  a  means  of  grace — 
which  characteristic  they  eternally  possessed  independent 
of  all  criticism — w.as,  however,  immediately  inverted  in  the 
doctrine  that  the  Holy  Spirit  gives  immediately,  and  not 
only  to  true  believers,  divine  assurance  respecting  their 
divine  origin  and  the  fact  of  their  inspiration.    Hence  was 
derived  their  normal  authority.    Instead  of  their  being  ac- 


knowledged as  the  document  and  source  of  the  knowledge  of 
the  genuine  original  Christianity,  their  contents,  they  were 
considered  as  likewise  a  sufficient  attestation  of  the  truth  of 
these  contents.  Furthermore,  it  was  granted  that  each  in- 
dividual could  be  enlightened  and  assured  respecting  the 
truth  of  the  contents  of  the  Scriptures  through  the  working 
of  the  Holy  Spirit  in  these  Scriptures,  without  the  necessity 
of  the  operation  of  the  power  of  the  gospel  in  changing  the 
heart.  This  decline  to  the  standpoint  of  intelleeluaiism, 
with  its  latent  Pekagianism,  occurred  in  the  so-called  Tlic- 
oloijia  irregeiiilorum,  which  led  the  way  to  Pelagianism 
through  the  magical  operation  of  the  Scriptures  and  the 
Holy  Spirit — a  doing  away  of  the  difference  between  nature 
and  grace,  and  between  the  regenerate  and  unregcnerate. 

Space  does  not  permit  us  to  go  into  details  with  reference 
to  the  deviations  from  the  standpoint  of  the  Reformation 
which  are  involved  in  the  changes  in  the  fundamental 
principle  already  described.  However,  we  are  not  to  sup- 
pose that  all  theologians  took  this  direction  of  establishing 
a  Protestant  tradition  as  an  external  as^urancG  of  the  re- 
dem|itiv6  power  and  truth  of  the  gospel.  The  various  uni- 
versities (each  of  which  had  its  peculiar  type  of  theology) 
took  up  different  positions  with  reference  to  this  matter, 
and  are  represented  by  important  theologians,  the  authors 
of  remarkable  dogmatical  works.  The  strict  Lutheran 
orthodoxy  was  especially  represented  in  Wittenberg  and 
Tiibingen,  subsequently  also  in  Rostock.  A  freer  tendency 
was  represented  by  Calixtus  and  his  school  (called  by  their 
opponents,  Calov,  HUlsemann,  etc.,  Sijncrcthtu)  in  Holra- 
stadt,  Konigsberg,  and  the  Nuremberg  University  of  Alt- 
dorf.  Jena  assumed  an  intermediate  position,  with  the 
great  John  Gerhard  (author  of  the  Loci  theolixjici  in  9 
vols. ;  in  the  eighteenth  century  edited  by  Cotta — in  the  nine- 
teenth century  by  Preuss),  who  with  John  Himmel  and 
John  Major,  likewise  Salomon  Glassius  (Phihhfjia  sarra^ 
1636-40),  established  the  flourishing  ]ieriod  of  Jen.a,  which 
was  afterwards  continued  by  the  acute  and  philosophical 
John  Musaus,  and  by  W.  Baier  {Compendiitm  theolo</ix],  as 
well  as  Buddcus  {Ltstiliitioitcs).  Leipsic  also  was  more 
moderate  in  the  seventeenth  century,  where  Hoepfner  i  De 
juxtifirntionc),  Scherzer  (Systema  theolat/in-,  in  29  definitions, 
not  a  few  of  which  are  prosy,  1667-S3),'and  Rechenberg.  the 
friend  of  Spener,  flourished  ;  Strasburg,  where  after  Calvin, 
in  the  sixteenth  century,  Capito,  Hedio,  Bucer,  P.  Martyr, 
Zanchi,  and  even  John  Schmid,  the  teacher  of  Spener, 
later  likewise  Seb.  Schmidt,  taught.  Subsequently,  through 
the  influence  of  Dorsche  and  Dannhauer,  this  university 
went  over  to  the  stricter  Luthcranism.  This  was  likewise 
the  case  with  Rostock,  where  after  Chytra.nis  a  prevailing 
practical  theological  tendency  long  maintained  itself,  united 
to  some  extent  with  mysticism.  On  the  other  hand,  the 
chief  representatives  of  the  stricter  Lutheran  orthodoxy 
after  Martin  Chemnitz  (Exnmen  coiicilii  Tridentini,  1552- 
1610)  were  .Egidius  Hunnius  in  Marburg  1576-92  (subse- 
quently in  Wittenberg;  d.  1603),  who  became  the  most  in- 
fluential in  building  up  the  Lutheran  doctrine  of  predesti- 
nation:  Leonhard  Hutter  (d.  1616),  who  was  the  chief 
opponent  of  the  Ironies  of  Melanchthon  ;  the  profound 
Hiilsemann  (1629-16  in  Wittenberg  and  in  Leipsic;  d. 
1661);  the  contentious  Abraham  Calov  (in  Konigsberg, 
Rostock,  Wittenberg;  d.  16S6;  author  of  the  Biblia  ilUia- 
trata,  in  4  vols,  fob,  and  the  Si/stema  tltcolofjicmny  12  vols. 
4to);  his  father-in-law,  Quenstedt  (d.  16SS'),  and  his  son- 
in-law.  Deutsohmann.  In  Tiibingen.  after  Jacob  Andreas 
(d.  1590),  and  Heerbrand  (d.  1600),  flourished  HafenretFer 
(1502-1619),  and  Thumm  (d.  1630),  an  advocate  o{  cri/psig 
in  Christology.  In  the  same  university  were  also  Lucas 
Osiander,  called  '■  Arndt's  Scourge  "  (Amdlomastij!),  and 
John  Adam  Osiander  (d.  1697  ;  author  of  Harmonia  eran- 
</elica).  In  Giessen  were  the  advocates  of  i-eiio»i'«,  Balth. 
Menzer,  and  Just.  Feuerborn. 

III.  But  more  and  more  complaints  were  raised  against 
the  scholastic  bent  of  theology.  On  the  one  side,  those  of  a 
humanitarian  and  freer  tendency,  who  had  been  trained  in 
philosophy,  contended  against  the  hostility  to  all  philosophy 
which  hail  been  manifested  in  the  Hofmann  controversy. 
This  we  may  regard  as  a  revival  of  the  .Melanchthon  school 
in  the  seventeenth  century.  It  is  the  tendency  of  the  great 
theologian  of  Helmstadt,  George  Calixtus,  with  his  friends 
and  pupils.  Hornejus  and  Titius;  in  Kfinigsberg  of  the  same 
spirit  were  Behm,  Dreier,  Latcrmann :  and  in  Altdorf,  Hack- 
span,  Saubert,  and  Diirr.  But  it  was  in  vain  that  they 
attempted  to  stem  the  tide  of  polemical  zeal ;  as  so-called 
syncretists  they  only  inflamed  it  the  more,  and  were  re- 
garded with  distrust  on  account  of  Reformed  elements  in 
their  emphasizing  of  good  works,  and  on  account  of  Roman 
Catholic  tendencies  in  their  doctrine  of  the  roiisciis"*  i7ia'ii7«f- 
sa-culnrh.  and  their  depreciation  of  the  principle  of  justifi- 
cation. But  still  more  weighty  were  the  complaints  on  the 
part  of  vital  piety  in  such  men  as  John  Arndt,  LUtkemann, 
Valentin  Andrea,  Grossgebauer,  Ileinrich  Miiller,  Tarnov, 
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Guistorp,  Mayfahrt,  and  Schuppius.  heralJ?  of  tbc  iiietistic 
inovoment  of  Spcncr.  Already,  previuus  to  these,  the  mys- 
tical element,  which  in  the  Ket'orraation  ripened  into  an 
ecclesiastical  form,  had  again  S'.-paratcd  itself  and  tiiken  a 

Position  in  hostility  to  the  Church  in  Valentin  M'eigel, 
acob  Boehm^  Rathmaun  in  Dantzic,  and  others.  But  the 
severest  blow  against  the  orthodoxy  of  the  seventeenth 
century  was  given  by  Philip  Jacob  Spener  of  Rappolts- 
wciler  in  Alsatia,  through  a  thorough  reform  in  theological 
study  which  he  awakened,  through  a  thorough  revival  of 
love  for  the  Holy  Scriptures,  and  through  the  foundation 
of  the  so-called  coffe'jia  pietatis^  which  became  ecclettioln:  in 
ecclesia.  Whilst  the  Lutheran  clergy,  allied  with  the  au- 
thority of  the  princes,  held  the  so-called  third  class,  Mtatiis 
ceconoviicHs,  the  laity  and  the  congregation,  in  general  in 
dependence,  and  made  them  into  a  more  eccleaiu  ondifiithim, 
Spener  again  raised  the  banner  of  the  universal  prici-thood 
of  Christians,  and  trained  by  the  study  of  the  ecclcgiastic 
order  of  the  Ucforraed  Church — for  example,  in  tJeneva — 
he  demanded  an  analogous  use  of  the  presbyteriau  element. 
lie  would  not  deviate  from  orthodoxy  in  doctrines,  but 
would  simply  modify  the  formula  of  subscription  to  the 
symbols.  Yet  his  eflforts  for  conscious  faith,  for  regenc- 
rfttion  and  sanctitication,  were  little  in  harmony  with  the 
prevailing  spirit  of  the  so-called  orthodox,  who  persecuted 
him  and  his  school  in  a  conflict  of  more  than  thirty  years. 
The  orthodox,  however,  lost  the  confidence  of  tiio  German 
people,  by  nothing  so  much  as  through  their  hostility  to 
the  school  of  Spener  and  its  principles,  by  their  boasting 
of  a  thvo/orft'a  irregeuitorttm,  as  well  as  the  especial  grace 
of  the  ecclesiastical  office.  As  Calixtus.  for  instance,  had 
permanently  established  the  independence  of  ethics,  so 
Spener  on  the  practical  si«le  carried  over  the  evangelical 
principle  of  faitn  into  the  ethical  sphere ;  first  of  all,  as  was 
the  ca«e  in  the  ancient  Church,  in  the  form  thi^t  the  idea 
of  the  Church  of  the  future  was  fixed,  and  the  way  was 
paved  to  heathen  missions;  and  thus  the  innermost  vital 
impulses  of  the  evangelical  Church  were  awakened,  and 
these  from  the  centre  were  set  in  motion  in  an  ethical  di- 
rection. Moreover,  Spener,  by  his  id&as  of  church  organ- 
ization, exhibited  a  lively  interest  in  the  Church  of  his 
times.  Yet  the  ethics  of  the  Pietists  were  still  much  too 
negalive,  exaggerating  the  contrast  between  the  Church 
and  the  world,  and  confining  themselves  for  the  most  part 
to  the  sphere  of  personal  and  religious  ethics.  The  North 
German  pietism  suffered  likewise  from  a  depreciation  of  the 
importance  of  scholarship,  whilst  on  the  other  hand  the 
South  German  branch,  in  the  great  theologian,  critic,  and 
exegete,  John  Albert  Bengel  (author  of  the  (ihomon  X'n-i 
Testa meuti),  gained  a  worthy  representative  of  llio  harmony 
between  scholarship  and  the  Church,  and  thereby  secured 
for  the  Church  of  his  native  land  a  powerful  support,  work- 
ing even  to  the  most  recent  times. 

A  long  contlict  was  carried  on  by  the  orthodox  theolo- 
gians Carpzov,  Schelwig.  Xeumeistcr,  Edzard,  and  particu- 
larly Ernst  Valentin  Lrischer,  court-preacher  in  Dresden, 
against  Sjienerand  his  disciples,  August  Herrmann  Francke 
(fouiidor  of  the  orphan-house  of  Halle),  George  Anton, 
Breithaupt,  Freylinghausen,  Rambach,  and  the  contentious 
Joachim  Lange  (OConomra  aaluds  eaque  moral ih  ;  Auti- 
baybftruM,  17011).  After  this  struggle  had  endured  for  a 
long  time  a  kind  of  mediating  school  between  orthodoxy 
and  Pietism  was  formed — a  gentler  late  summer  of  ortho- 
doxy. To  this  bclongnd  llollaz  (1713;  Examrn  thenlnfjirum 
acroanifUirum,  171)7),  Johann  George  Walch  the  Elder,  the 
thoroughly  learned  and  honest  but  unoriginal  writer  of 
the  Kiuh{(nu<i  in  die  litjfitjionsstreitif/fceitrn  iimrrliftlb  uuil 
aunHi'rhfiib  dtr  LutheriHchen  Kirche  Je  in  5  /iacnd'n,  17-il), 
ff. ;  the  very  skilful  and  intellectual  chancellor  of  Tiibingon, 
Christoph  Matthasus  Pfaff,  advocate  of  the  union  of  Prot- 
estants ;  the  historian  Lorcnz  von  Mosheim  of  Giittingon 
(d.  1755).  These  have  especial  merit  with  reference  to  his-  ' 
torical  theology,  as  likewise  Solomon  Cyprian  Salig  (  Vof/-   i 

atlPiidifff;    Ocnrhirfite   dcr   AutjHburger    Con/mRion)    and    Veit 

Ludwig  von  Seckendorf  {Hintorin  Luthrrauiittni).  The 
*  Magdeburg  Ccnturiators  in  the  sixteenth  century  (1551)-  [ 
74),  Matthias  Klaeius,  Wicgand,  and  others,  had  employed 
their  extensive  historical  material  in  such  a  manner  that 
they  regardeii  the  ideal  of  the  Church  with  reference  tu 
unity  and  purity  of  doctrine,  especially  of  justification  by 
grace,  as  realized  in  the  most  ancient  times  of  Christianity, 
and  from  that  time  on  they  recognized  no  advance,  but 
only  a  decline  in  the  following  centuries  from  the  pure  be- 
ginning, through  the  agency  of  the  power  of  darkness  con- 
centratt'd  in  the  papacy;  thus  the  truth  was  reganled  as 
having  menly  a  history  of  suffering  and  not  of  progress; 
that  is.  a  history  of  error,  as  if  the  truth  were  only  to  be 
maintained  against  it,  and  not  unfolded.  Gottfriecl  Arnold, 
however,  represented  another  method  of  treating  histoyr". 
In  his  Kiri/irn  uud  K'tzrvhintorir  ( ItJllS-KOU)  he  always 
takou  the  sido  of  the  heretics  against  the  official  ductrino 


and  usages  of  the  Church,  by  which  it  is  true  ho  did  away 
with  the  claim  that  the  Church  was  the  unchangeable  sanc- 
tuary of  the  truth,  but  still  by  no  means  found  the  true  re- 
lation between  the  heretics  or  heterodox  and  the  ortho<lox. 
It  is  true  that  Calixtus  had  not  only  claimed  for  the  earliest 
beginnings  of  Christianity  the  possession  of  the  pure  doc- 
trine, but  had  rather  regarded  the  first  five  centuries  as 
the  ideal  primitive  time,  and  had  thus  distinguished  the 
ancient  Catholic  Church  from  the  papal  period  ;  but  he 
found  no  sufficient  grounds  for  the  movements  and  changes 
in  the  system  of  doctrine.  Whatever  had  been  atUled  to 
the  common  Christian  doctrine  given  in  the  Apostles'  Creed 
was  to  him  indeed  not  necessarily  erroneous  or  a  decline, 
but  a  matter  of  indifference  and  subordinate,  as  then  he 
did  not  reckon  the  doctrine  of  justification  among  the  com- 
mon Christian  doctrines.  The  th*-'ologians  subsequent  to 
Calixtus,  just  mentioned,  weie,  like  him,  characterized  by 
a  more  objective  historical  spirit  of  investigation.  It  is 
true,  they  were  in  advance  of  Arnold,  yet  it  was  only 
through  Arnold's  exaggerations  that  their  attention  was 
directed  to  the  importance  of  heretical  movements  ;  it  was 
reserved  for  a  subsequent  period  to  recognize  and  show 
that  it  is  by  means  of  heretical  movements  that  an  advance 
in  the  Church  is  mediated,  and  to  represent  them  not  merely 
as  an  accidental  swarm  of  opponents,  but  rather  as  those 
who  stepped  forth  in  oppositi<in  to  a  still  unprep;ired 
Church  doctrine  in  points  where  a  further  dovelojiment 
was  necessary,  although  with  a  one-sided  or  distorted 
emphasis  of  the  elements  that  were  still  lucking. 

The  above-montionetl  theologians,  for  the  must  part  de- 
voted to  historical  theology,  in  sympathy  with  the  culture 
of   the  time,  and  in   anticipation  of  approaching  storms, 

i  desired  to  establish  themselves  on  a  good  footing,  and 
everywhere  to  break  off  the  shar})  edges  of  the  old  doc- 
trines. Original  sin  became  significant  only  after  our  con- 
sent to  it  ;  inspiration  was  merely  assistance  by  the  Holy 
Spirit;  the  commnnicatio  idiomntiim  was  more  and  more 
limited;  the  doctrine  of  justification  wasobscured  by  mix- 
ing it  with  sanetification.  With  reference  to  other  doc- 
trines, such  as  the  Trinity,  the  incarnation,  the  work  of 
atonement,  the  Lord's  Supper,  they  avoided  the  diftioulties 
of  the  Church  form  of  doctrine  by  referring  to  their  ineon- 
ceivableness  and  mystery.  A  new  regenerative  princi)ilo 
was  lacking.  Yet  they  went  back  to  the  Holy  Scriptures  in 
di.-'trust  of  the  doctrinal  development  of  the  Church.  Faith 
in  the  Holy  Scrijitures — which  were  identified,  on  their 
part,  with  revelation  itself — was  regarded  in  its  way  as 
Christian  faith,  so  that  they  thought  only  of  doctrines,  es- 
pecially of  mysteries,  in  connection  witli  it.  and  not  of  real 
vital  communion  with  (Jod  in  Christ,  and  of  the  assurance 
to  be  wrought  by  the  Holy  Spirit.  In  the  seventeenth  cen- 
tury, notwithstanding  the  systematic  suhordlnatinn  of  the 
material  [irinciple  to  the  formal,  it  was  still  maintained 
that  assurance  was  to  be  gained  only  through  the  Holy 
Spirit,  whose  testimony  united  itself  to  the  reading  of  the 
Scrijitures;  whereby,  to  be  sure,  the  contents  of  the  testi- 
mony were  more  and  more  regarded  to  bo  not  so  ntiich  the 
power  of  the  gospel  unto  salvation  or  the  exjterience  of 
salvation,  as  rather  the  divine  origin  of  the  Holy  Scrip- 
tures (their  inspiration),  and  through  them  the  truth  of 
Christian  doctrines.  In  the  eighteenth  century  the  tcsti- 
moiiitiin  SftirituH  Sancti  was  mi)re  and  more  abandoned,  as 
in  general  the  fervent  sense  of  the  active  nearness  of  God 
and  the  presence  of  the  Spirit  in  the  Church  vanished. 

In  order,  now,  to  gain  a  substitute  for  the  assurance  of 
Christianity,  the  way  of  demonstration  offered  itself.  To 
this  path  philosophy,  which  had  Itegun  its  course  since 
Leibnitz  and  Wolff  with  a  stn>ng  feeling  of  self-conscious- 
ness, successfully  invited.  Tlic  school  of  Wolif,  fiourisliing 
before  the  middle  of  the  eighteenth  century,  undertook 
to  establish  Christianity  by  mathematical  demonstration. 
Reutfch,  Schubert,  Carpzov,  Canz,  Rrinln-ek,  and  particu- 
larly Sigmund  Jacob  Baunigarlen  of  ilalle.  belong  to  this 
school.  They  began  the  proof  for  Christianity  through  a 
rational  ilomonatration  of  the  divine  authority  of  the  Holy 
Scriptures,  which  should  bo  superior  to  what  they  regarded 
as  the  merely  apparent  juoof  from  the  experience  of  the 
operations  of  the  Iloly  Spirit.  The  ideaof  Gnd  derived  from 
tho  lumen  iittfnnr.  the  righteousne-is.  holiness,  goodness, 
and  power  of  God  in  the  presence  of  sin  and  guilt,  prove 
(he  necessity  of  the  revelation  of  an  atonement,  if  an  atone- 
ment shouhi  in  any  way  bo  possible  or  capable  of  being 
known.     Its  possil)ility  is  evident  from  tho  fact  that  tho 

\  predicates  ascribed  to  it  are  not  contradictory  ;  thepe  preiU- 
catoa  constitute  at  once  the  criteria  whereby  a  true  revtda- 

j  tion  may  be  known.  Now,  the  Holy  Scriptures  correspoml 
with  these  criteria,  since  they  teach  the  way  of  peace,  and 
contain  mysteries  which  eouhl  noi  <pf  themnelvos  he  de- 
rived from  the  reason.  This  method  of  pruuf  goes  no  fur- 
ther into  the  consideration  of  the  Seri|)ture8,  their  origin. 

,  and  the  formation  of  the  canon,  whilst  indeed  these  criteria 
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do  not  of  themselves  prove  the  divine  authority  of  the 
Scriptures.  About  this  time  the  science  of  biblical  theol- 
ogy beji^an,  after  Eniesti's  Institntio  iuterpretis  Nori  Tesfa- 
meiifi  (1761).  thri«u«;h  the  labors  of  Busching,  Zacharia, 
Hufnagel.  Ammon,  (J.  Lorenz  Bauer,  and  especially  Gab- 
ler,  who  has  the  merit  of  having  clearly  ptated  the  his- 
torical character  of  biblical  theology  (which  has  since  been 
more  thoroughly  wrought  out  by  Schmid  and  CEhler  in 
Tubingen,  Weiss  in  Kiel,  Messner  in  Berlin,  and  others). 
From  this  circumstance,  as  well  as  the  fact  that  Baumgar- 
ten's  pupil.  Semlor,  began  the  period  of  the  criticism  of  tho 
Holy  Scriptures,  it  resulted  that  the  elder  Tubingen  school, 
under  Storr.  Flatt.  Siisskind,  paved  the  way  for  tho  purely 
historical  proof  of  the  divine  origin  of  the  Sacred  Scrip- 
tures, and  thereby  of  Christianity.  The  apostles,  and  tho 
scholars  of  the  apostles,  said  they,  composed  the  Scriptures 
of  the  New  Testament  canon  (tho  proof  of  their  authen- 
ticity and  integrity);  these  Scriptures  arc  historically 
worthy  of  confidence  {Jidcs  ktmtnna);  the  apostles  could, 
would,  and  must  have  spoken  tho  truth.  Those  writings 
describe,  on  the  one  side,  Christ's  sinless  character — on  the 
other  side,  His  mir.aculous  acts;  both  together  attest  tho 
truth  and  full  authenticity  of  His  statements  respecting 
himself  and  His  divine  mission.  Now,  Christ  promised 
His  disciples  the  gift  of  the  Holy  Spirit;  and  that  He  was 
able  to  fulfil  this  promise  is  proved  by  His  miracles;  and 
thus  they  were  in  possession  of  an  inspiration  correspond- 
ing with  His  veracity  ;  consequently,  whatever  is  contained 
in  these  writings  is  divinely  attested  (Ji'f^>t  din'na) ;  and 
the  authority  of  tho  Old  Testament  likewise  rests  on  that 
of  the  New.  That  which  is  hero  called ^t/ps  divtna  is  thus 
by  no  means  assurance  of  salvation  or  divine  assurance, 
but  is  human  assurance  of  divine  things.  This  whole 
method  of  proof  is  based  on  the  formal  principle,  and  is  a 
revival  and  improvement  of  tho  idea  of  Hugo  Grotius  ;  it 
is  in  an  altogether  intellectual  form,  and  essentially  changes 
the  princijde  of  faith  of  the  Reformp-tion.  About  the  same 
time  theological  ethics  were  likewise  more  and  more  sepa- 
rated from  their  internal  connection  with  tho  principle  of 
faith,  partly  through  tho  influeneo  of  tho  popular  phil- 
osophy uf  Wolff  (Steinbart.  Eberhardt,  Bahrdt)  in  the 
manner  of  eudiomonism.  partly  in  earnest  natures,  under 
the  iuliucncc  of  Kant,  through  the  ethics  of  the  reason. 

The  su})ornaturalism  of  tho  rational  as  well  as  the  his- 
torical method  formally  maintained  tho  supernatural  cha- 
racter of  Christianity — miracles,  prophecy,  etc. — but  more 
and  more  tended  to  depreciate  and  weaken  that  which 
constituted  the  subject-matter  of  tho  doctrine.  Thus,  tlie 
doctrine  of  the  Trinity  (and  this  could  not  hut  be  signif- 
icant for  Christology)  was  constituted  by  some  in  the  form 
of  subordination — c.  7.  by  Tollner  (who  likewise  denied 
tho  saving  significance  of  tho  active  obedience  of  Christ), 
by  Doderloin,  and  by  Flatt;  by  others,  as  Urlsperger,  in 
the  form  of  Sabclliauism  or  a  modal  Trinity.  In  place  of 
the  Church  doctrine  of  the  atonement,  it  was  supposed 
that  thero  was  a  kind  of  nrreptHatio  of  the  obedience  of 
Christ  for  the  blotting  out  of  our  guilt;  tho  Church  was 
defined  as  a  work  of  believing  individuals  uniting  them- 
selves together;  and  tho  doctrine  of  justification  was  placed 
almost  at  tho  end  of  tho  system,    (Storr.) 

Tho  incongruity  of  the  significance  that  was  ascribed  to 
the  still  remaining  elements  of  Christianity  with  the  super- 
natural form,  now  invited  rationalism  to  advance  with  con- 
fidence of  victory  :  so  much  the  more  as  tho  first  philosophic 
systems  of  WollT,  Kant,  Jacobi.  and  Fiehte  gave  systematic 
expression  with  ever-increasing  l)oldness  to  tho  self-confi- 
dence of  the  newly-awakened  subjectivity.  Supernatural- 
ism  in  vain  sought  to  appropriate  these  systems  and  turn 
them  in  a  direction  favorable  to  itself.  Thus,  with  refer- 
ence to  the  system  of  Kant,  Staudlin,  Susskind,  K.  L. 
Nitsch,  and  Stapfer — to  that  of  Jacobi,  Vater,  Steudel, 
Emmerich,  Heydenreich.  The  rationalist?  of  the  school  of 
Kant,  Tieftrunk — subsequently  like^viso  Ammon;  further- 
more Lotlier,  Hcnke,  Si^hmid,  Krug,  Rohr,  Paulus,  Weg- 
scbeider  (to  a  certain  extent  tinctured  with  the  deism  of 
the  school  of  AVoltF);  likewise  scholars  of  Jacobi,  such  as 
Heinrich  Schmid,  KJippen,  Kohler,  or  of  Jacobi  an'I 
Fries,  such  as  Do  Wetto — forced  back  supernaturalism  still 
farther  from  its  standpoint,  until  that  miserable  abortion 
of  a  rational  supernaturalism  and  supernatural  rational- 
ism threatened  theology  with  self-destruction. 

At  first,  tho  elements  of  Christian  faith  became  rigid, 
and  afterwards  weakened;  and  this  had  tho  saddest  con- 
sequences with  reference  to  the  Church,  its  constitution  and 
laws.  In  tho  sixteenth  and  seventeenth  centuries  the  clergy 
and  civil  authorities  shared  with  one  another  in  the  man- 
agement of  ecclesiastical  affairs  ;  tho  people  {tttafuK  aecono- 
mivnft)  were  excluded.  The  dangers  of  such  a  confederacy 
between  the  clergy  and  tho  autocratic  power  of  the  princes 
were  observed  by  the  declining  orthodoxy  of  Johaun  Ben- 
edict Carpzov,  who  now  sought,  by  an  un-Lutheran  en- 


hancing of  clerical  authority  (power  of  the  keys),  over 
against  the  state  to  secure  independence  for  the  Church; 
but  it  was  in  vain  ("the  Ajinpn  had  stepped  in  the  place 
of  thQpnpu" — the  ])opery  of  a  Ca'sar  in  the  place  of  the 
cjesarism  of  a  pope).  Moreover,  through  Christian  Thom- 
asius  the  territorial  system  came  into  vogue,  which  handed 
over  the  Church  entirely  into  the  hands  of  the  state,  whose 
highest  interest  with  reference  to  religion,  according  to  him, 
was  to  see  to  it  that  the  Church  did  not  disturb  the  peace 
of  the  state.  A  more  honorable  position  was  assumed  by 
the  collegiate  system  of  Pfaff.  which  at  least  guaranteed 
the  Church  its  independence  by  presenting  it  as  a  colle- 
gium, as  a  society  with  the  rights  of  a  society.  But  then 
ho  regarded  the  Church  as  originating  through  the  free  in- 
clination of  the  individual,  and  its  relation  to  the  state 
remained  a  purely  accidental  one.  The  territorial  system, 
liowevcr.  gained  the  sujiremacy  until  the  nineteenth  cen- 
tury, and  it  even  reckoned  the  mode  of  worship  as  among 
the  external  things  under  the  control  of  the  state. 

lY.  Rationalism,  under  the  influence  of  English  deism 
and  Voltaireisni,  more  and  more  prevailed  until  the  closing 
years  of  the  eighteenth  century.  Among  these  we  may  men- 
tion Reimarus  (author  of  the  W'dfenhuttel  Fyngments),  Ni- 
colai  (editor  of  the  Deutsche  Bibh'otJnk),  Biester,  Gedike, 
Teller,  Venturini  (Natiirluhe  Genchichte  dea  (/yosneu  Pro- 
pheten  von  Xazareth,  2d  Aufi.,  1806,  .3  parts).  Against  these 
there  was  a  significant  reaction  already  in  the  second  half 
of  the  last  century,  through  distinguished  men,  who  may 
be  regarded  as  heralds  of  the  theology  of  the  nineteenth  cen- 
tury. Among  these  were  not  only  Klopstock  and  Claudius, 
who  again  turned  with  devotion  and  grateful  love  to  the  per- 
son of  tho  Redeemer,  but  also  Herder,  who  recognized  and 
represented  the  indissoluble  bond  between  poesy  and  relig- 
ion, and  sought  to  present  Christianity  as  the  religion  of 
humanity.  He  had  the  special  gift  of  discerning  the  true 
human  element  in  tho  sacred  documents,  which  is  often  mis- 
understood, as  well  as  the  noble  and  beautiful  therein  ;  and 
especially  did  ho  reconquer,  so  to  say,  the  Old  Testament  for 
German  "literature.  His  highly  cultivated  mind,  his  large 
heart,  attracteil  him  to  all  that  was  great  in  the  literature  of 
all  nations,  especially  of  the  Orient.  He  likewise  conceived 
the  idea  of  a  philosophy  of  the  history  of  humanity.  Fur- 
thermore, we  may  mention  Hamann,  a  man  of  profound 
mind,  full  of  new  ideas,  although  from  lack  of  dialectic 
training  he  wrought  out  but  little  of  the  rich  ore  of  his 
spiritual  mine.  A  free,  grand  insight  into  the  character  of 
Christianity  exalted  him  above  the  anxiety  of  the  j.ious  of 
his  times,  and,  deeply  rooted  in  evangelical  Christianity, 
he  could  look  with  a  humor  that  was  sure  of  victory  upon 
the  efforts  of  the  entire  coterie  of  neologians  who  supposed 
they  wore  capable  of  overthrowing  Christianity.  His  favor- 
ite principle  was  omnia  divina  et  hninana  omnia.  He  did 
not  regard  the  eternal  and  the  historical  as  being  in  irre- 
concilable contradiction,  as  the  deistical  Rationalists  would 
have  it ;  rather,  history  was  to  him  the  eternal  becoming 
historical  and  embodied,  and  faith  was  the  faculty  of  re- 
cognizing the  facts  of  God  in  history  and  nature,  of  behold- 
ing the  metaphysical,  the  eternal,  and  the  historical  in  their 
unity  by  means  of  a  mysticism  which  is  not  merely  subject- 
ive, but  objective,  determined  by  the  reality  itself.  Leasing 
was  by  no  means,  as  many  suppose,  a  mind  hostile  to  Chris- 
tianity. He  issued  the  V\'>d/etihiiticl  Frotjinents  in  the  con- 
viction that  Christianity  was  able  to  meet  this  assault,  but 
that  it  needed  an  entirely  different  method  of  representation 
than  the  prevailing  one  of  demonstration.  He  despised  the 
enervating  Rationalism,  and  preferred  the  muddy  waters  of 
orthodoxy  to  the  dirty  water  of  neology.  But  he  was  op- 
pressed by  the  inconsistency  between  the  eternal  truths  and 
history,  and  as  he  did  not  find  the  bridge,  he  offered,  though 
in  vain,  a  divine  recompense  to  any  one  who  would  help 
him  over  the  hideous  chasm.  And  yet  he  had  already  in 
himself  a  presentiment  that  humanity  needed  something 
more  than  instruction  in  eternal  truths,  which  still  consti- 
tuted the  principal  thing  in  his  Erzifhun;/  dcs  Munchcn- 
qeschhrhfrs.  There  was  likewise  in  him,  notwithstanding 
all  the  power  of  his  understanding,  a  deep  mystical  tendency. 
He  ascribed  to  Christianity  an  internal  truth,  which,  wit- 
nessing for  itself,  as  the  sun  by  its  warming  rays,  makes  all 
other  testimony  unnecessary.  By  emphasizing  the  rc<jida 
fdti  over  against  the  criticism  of  the  New  Testament,  he 
would  give  to  susceptible  Christians  a  secure  position  against 
assaults.  At  the  same  time,  in  contrast  with  that  theology 
which  makes  the  Holy  Scriptures  themselves  a  revelation, 
he  would  distinguish  between  Christianity  as  the  founda- 
tion of  revelation  and  tho  Bible  as  its  record.  He  felt  the 
need  of  a  living  God  making  himself  known  to  the  soul's 
experience,  but  remained  shackled  by  the  prevailing  doc- 
trines respecting  God,  which  were  held  by  deism  as  well  as 
supernaturalism,  which  removed  God  too  far  away  from  his- 
tory. This  was  all  to  be  changed  by  the  new  j.hilosophical 
movement  which  began  with  the  nineteenth  century. 
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The  philosophical  movement  which  originated  in  Ger-  [ 

many  after  Kant  and  Fichte,  through  Seheliing,  Hegel,  : 
and  Pchli'iermaclicr  liegan  to  make  up  tiit;  acknovvU-dged  ' 
d(!tVcts  of  the  previous  Christulogy  nnd  Soteriology  with  I 
reference  to  the  (ronsiderution  of  the  being  of  God.  us  well 
as  their  mutual  relation  to  one  another.  The  funda- 
mental tendency  of  these  philosophers  was  the  rejection 
of  tho  barren  deislical  view;  and  although  to  scnio  ex- 
tent they  approached  too  closely  to  the  oppopitc  extreme 
of  pantheism,  yet  a  more  vital  idea  of  God,  nnd  a  more 
intimate  relation  between  the  being  of  God  and  i[ian.  were 
the  common  conviction  of  the  more  recent  philosophies  of 
religion,  which  could  not  hut  be  of  advantage  to  a  series 
of  doctrines;  for,  according  to  Schleierniacher.  for  instance. 
there  is  not  merely  a  temporal  interruption  of  the  ordinary 
course  of  things  in  miracles  or  divine  acts,  which  do  away 
with  the  usual  distance  between  God  and  the  world,  as  was 
the  view  of  Biipernattiralism,  hut  an  clement  of  truth  was 
now  accepted  from  rationalism,  which  advocated  immuta- 
ble, eternal  truths;  and  it  was  said  that  all  things  on  oarth 
arc  ordered  according  to  a  fixeil,  eternal  decree  of  God, 
yet  in  this  decree  establishing  a  fixc<l  order  of  nature  he 
likewise  regarded  as  included  the  eternal  living  jircsencc 
and  activity  of  (Jod.  Thus,  the  idea  of  the  miracle  as  an 
abrupt  act  disturbing  the  order  of  nature  was  abandoned, 
and  it  was  confined  to  its  place  as  a  part  of  the  eternal  de- 
cree. This  does  not  mean  that  the  entire  contents  of  the 
eternal  will  of  God  are  realized  in  every  part  aliko.  but 
that  the  temporal  separation  of  the  parts  and  the  divine 
activity  in  ditTerent  acts  do  not  disturb  the  unity  and  con- 
tinuity cither  of  the  decree  or  of  the  worl<l ;  in  that,  rather, 
the  new  event  attaches  itself  to  that  which  already  exists, 
which  has  developed  so  a,s  to  he  capable  of  receiving  and 
desiring  it;  yea.  the  new  occurrence  gains  a  permanent  ex- 
istence in  the  already  existing  one,  or  naturalizes* itself  in 
the  world  (ill  'Irr  Wvh.  m'rh  untiirire).  Schleicrmacher,  who 
among  those  above  mentioned  has  had  the  most  permanent 
influence  on  theology,  referred  the  Trinity  solely  to  tho 
world,  and  did  not  sufficiently  maintain  tho  independence 
of  the  Divine  IJcing  in  and  for  itself.  On  the  other  hand, 
through  his  doctrine  of  Christianity  as  a  second  creation, 
and  of  v'hrist  as  a  second  Adam,  ho  made  several  great 
scriptural  truths  fruitful,  so  that  they  camt^  into  play  in 
overcnmtng  the  opposition  between  su])crnaturalisrTi  and 
rationalism.  For  .lesus  was  to  him  not  from  the  earth,  as 
merely  the  product  of  the  sinful  race,  i)ut,  although  true 
man,  yet  of  a  supernatural  nature  through  the  *'  existence 
of  God  in  lUm  in  a  manner  peculiar  to  Him  alono"  (eiu- 
ziffftrti'fr/t  Srt'ii  ftott^^  in  Him).  In  order  to  make  tho  work 
of  redemption  easier  of  apprehension,  he  conceived  the 
entire  life  of  Christ,  His  actions  and  sutferings.  as  Christ's 
manifestation  of  Himself;  and  especially,  in  order  that 
Christ's  salvation  might  ho  imparted  and  man  delivered 
from  the  consciousness  of  guilt  and  punishment,  Sehleior- 
macher  applied  the  etlicacious  sympathy  of  Christ  as  high 
priest,  and  His  position  as  the  head  of  humanity,  in  whom 
God  beholds  the  believing  as  parts  of  Christ's  manifesta- 
tion of  Himself,  so  that  they  are  wcll-pleasing  to  ihul  on 
account  of  their  vital  union  to  Christ,  and  may  know  that 
they  arc  justified,  as  then  t!od  has  resolved  to  impart  all 
His  grace  to  humanity  in  Christ.  FurMiermorc.  Scliloicr- 
macher  was  the  first  to  make  the  idea  of  the  Church  a 
living  one,  and  recognize  it  in  its  glory.  The  Church  was 
to  him  not  a  work  of  subjective  choice  or  agreement,  but  a 
work  of  the  Holy  Sjiirit,  who  is  constantly  active  in  it, 
distributing  His  gifts;  always,  however,  taking  of  that 
which  is  Christ's  (John  xvi.  4).  Schleiermaeher  likewise 
rendered  great  service  to  the  Church  by  establiwhing  tho 
boundaries  of  truth,  or  by  marking  out  (he  heretical  points 
of  the  eoiupass.  He  fixed  in  a  scholarly  manner  the  dilVer- 
encc  between  heterinloxy  and  heresy,  whicii  the  Moravian 
Brethren,  among  whom  he  had  been  trained,  hail  practi- 
cally carrietl  out  in  tho  different  types  whieli  it  wouM  em- 
brace within  itself.  He  thus  defined  the  conditions  of 
church  membership,  the  liniils  of  liberty  in  teaching.  This 
ied  t<i  the  great  serviiM!  whielt  he  rcntlered  for  the  union  of 
the  Uefornied  anil  Lutheran  churches  in  Germany.  Ilia 
OfanUfiiHlrhrr,  returning  to  tho  principles  of  the  Hcrorma- 
tion,  sought  a  reconciliation  of  the  Ueforincd  and  l>utlicran 
types  of  doetrino.  Thus,  in  the  doctrine  of  predcslinalion 
ho  combined  Lutheran  universulisni  with  the  Uclnrnied  ub- 
Boluto  decree;  liUtheran  mysticism  and  tlie  demand  that 
ohjoctivo  Christianity  should  he  appropriat'-d  in  the  inmost 
Boul,  with  the  ethical  tendency  of  the  Ileformed  type  of 
doctrine;  and  the  personal  nssurance  in  one'n  self  with  tho 
awakening  of  tlie  sense  for  the  practical  problems  of  tho 
Church  and  of  Christian  national  and  |>olitiraI  life  ;  and 
thus  he  became,  aUhouL^b  without  high  eeclesiastioal  oflice, 
a  true  prince  of  the  Church  tn  revived  German  Protest-* 
antism.  Ho  would  not  have  tho  union  itself  to  be  a  moro 
work  of  tho  state  or  politios;  still  less  did  he  require  for 
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union  that  all  differences  of  doctrine  should  be  abandoned. 

According  to  the  principle  of  individuality  which  he  re- 
garded as  so  important,  there  is  no  justice  or  necessity  fur 
blotting  out  any  true  peculiarities,  whether  they  appear 
in  individuals  or  in  the  uniform  belief  of  great  masses;  but 
only  of  delivering  tliem  from  morbid  conditions,  among 
which  was  especially  to  be  reckoned  a  scparatistic  position 
towards  other  individualities.  Thus,  he  did  not  demand  a 
union  which  should  dissolve  difTcrcnccs,  nor  indeed  a  jtost- 
poning  of  union  until  a  reconciliation  of  the  points  of  dif- 
ference in  the  Lutheran  and  Uefornied  doctrines  should  bo 
reached  through  a  higher  unity  :  what  he  demanded  was 
simply  the  mutual  granting  of  church  communion,  cs[ie- 
cially  in  the  Lord's  Supper,  an<l  that  such  a  significance 
should  not  be  given  to  doctrinal  differences  as  to  allow  them 
to  bring  about  a  separation  of  churches.  It  appeared  to 
him  unprofital)le  to  go  back  to  doubtful  doctrines.  He 
considcrni  that  the  unity  of  the  Church  was  not  only  con- 
sistent with  the  existence  of  different  branches  living  in 
mutual  recognition  of  one  another,  but  that  it  was  likewise 
quickened  and  enriched  thereby  in  the  interchange  of 
spiritual  blessings  on  the  part  of  each  one  of  the  branches, 
which,  giting  on  without  interruption,  was  thus  preparing 
that  higher  unity. 

Thus,  the  .Augsburg  Confession  (Art.  VII.),  together  with 
its  Apology  and  the  Schmalkald  Articles,  had  distinguished 
between  the  common  evangelical  foundatio.*  the  nrtintfua 
priuripalit,  }iisiif\cRtUm  through  faith  in  Christ,  and  other 
dnotrines,  respecting  which  pious  and  learned  men  might 
debate  among  themselves.  Schleicrmacher  now  gave  this 
distinction  its  practical  application  in  the  Church  to  sub- 
ordinate differences  in  doctrine,  and  thus  pointed  out  in 
tho  future  the  ideal  which  the  evangelical  Church  in  its 
unity  may  realize.  After  that  these  principles  had  been 
cstablisheil  in  law  and  in  custom  through  the  union  in  ac- 
cordance with  the  ideas  of  tho  Kcforniation,  we  may  speak 
in  truth  of  a  German  evangelical  Church,  whose  living 
members  already  exhibit  a  public  spirit  which  asserts  itself 
in  manifold  Christian  works.  Among  these  arc  the  Gus- 
tavus  Adolphus  Association,  Bible  societies,  foreign  mis- 
sionary societies,  tho  central  committee  for  domestic  mis- 
sions, the  Gorman  Evangelical  Church  Diet,  and  the  Eisen- 
ach confercnccof  deputies  of  German  church  governments, 
which  is  even  now  about  to  constitute  itself  into  a  body 
representative  likewise  of  those  ecclesiastical  bodies  which 
have  a  synodical  organization.  Moreover,  it  is  not  a  mere 
accidcntthat  in  our  days  German  Protestantism  seeks  and 
finds  an  increase  of  intercourse  with  Protestantism  in  other 
countries.  But  it  is  clear  from  this  fact  what  a  significant 
mission,  with  reference  to  the  present  condition  of  the  Prot- 
estant Church  and  tho  combination  of  its  members  in  tho 
conflict  with  unbelief  nnd  superstition,  the  Evangelical 
Alliance  will  likewise  have,  since  that  it  has  had  the  mis- 
sion, and  has  fultilled  it  in  North  Amcica,  of  affording  tho 
proof  that  diffi-nnt  evangelical  denominations,  in  spite  of 
many  not  uniinjiortant  differences,  m.ay  live  together  in 
unity  of  spirit,  in  pr.ayer.  and  co-operation  in  the  peaceful 
and  profitable  discussion  of  numberless  scientific  and  ])rac- 
tical  questions.  Isaac  A.  Do«neh. 

<i!er'mautowii,  tp.  of  Livingston  co.,  III.     Pop.  ?S0. 

Oermaiitown,  a  v.  of  Bracken  co.,  Ky.     Pop.  Ifll. 

Geriiiantown,  post-v.  of  Mason  co.,  Ky.     Pop.  H>0. 

Gcrmftntown,  tp.  and  post-v.  of  Columbia  co..  N.  Y., 
on  the  Hudson  River.  It  has  valuable  fisherie.'i.  Tho  tp. 
was  settled  by  German  refugees  in  1710.  The  town  is 
on  the  Hudson  River  R.  R.,  lU  miles  S.  of  Hudson.     Pop. 

i:iua. 

Oermntttown,  post-v.  of  Montgomery  co.,  0.  It  has  I 
national  l-aiik  and  I  weekly  newspaper.      Pop.  1-HO. 

(irrmaiitown,  a  former  borough,  now  included  in  (ho 
2'Jd  ward  of  Philadelphia,  Pa.  It  is  (5  miles  N.  W.  of  tho 
<ilil  Slate-house,  and  was  settled  by  (Jcrmans  in  HiS).  under 
Francis  Daniel  Pastqrius.  Here  was  fougbl  (Oct.  4.  1777) 
the  battle  of  Gcrmantown,  so  unfortunate  to  the  American 
cause.  Germantown  is  cimnecled  by  steam  and  street  rail- 
roa.ls  with  the  city  jimper  ;  is  very  pleasantly  situated. and 
contains  a  largo  number  of  fine  re-^idences.  churches,  etc., 
good  iiublie  schools,  a  hank,  a  weekly  news|.aper.  a  cora- 
niunitv  of  Vineentian  Fathers,  a  Itomaii  Catholic  college 
nnd  seminarv.a  parish  school  with  :tl»0  pupils,  and  various 
charitable  instilntions.  Pop.  of  ward.  TJ,iWi>.  (See  I'nil.A- 
DKLi'iiM.  by  T.  AVksti-ott.) 

(^eniiaiitownt  post-v.  of  Shelby  co.,  Tenn.,  nn  tho 
Memphis  and  Charleston  U.  R.,  15  miles  E.  by  S.  of  Mem- 
phis,    pop.  l'.)7. 

(ic'rmaiitdwn,  ]>osttp.  of  .Tuneau  co.,  Wis.    Pop.  593. 

<a(>rmiiiitou  n«  tp.  of  Washington  co.,  Wis.,  OD  tho  Mil- 
waukee and  tjt.  Paul  R.  R.     Fop.  IMbi, 
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GERMANY— GERM-THEORY   OF   DISEASE. 


Germany.     See  German  Empire,  by  6.  Neumann, 

Prussia. 

Ger'many,  tp.  of  IMonroe  co.,  Ala.     Pop.  1537. 

Germany,  tp.  of  Richland  co..  III.     Pop.  1040. 

Germany*  tp.  of  Adams  co.,  Pa.     Pop.  880. 

Ger'mersheim,  town  of  Bavaria,  on  the  W.  bank  of 
the  Rhine.  7  miles  by  rail  S.  S.  W.  of  Spire,  at  the  mouth 
of  the  Qucich.  It  is  strongly  fortified,  and  has  active  busi- 
ness interests.     Pop,  6223. 

Germina'tion  [Lat.  genninatio,  a  "sprouting  forth," 
from  ffcrmru,  a  "sprout"  or 
"  bud  "].  in  botany,  is  the  term 
to  denote  the  first  steps  of  the 
development  of  the  embryo  or 
**  germ "  in  the  seed  into  the 
])lant.  It  is  naturally  extend- 
ed to  the  analogous  develop- 
ment of  any  eryptogamous 
plant  from  its  spore,  which 
answers  to  seed.  The  embryo, 
ciriginated  in  the  ovule  through 
its  fertilization  by  a  grain  of 
pollen  (see  (tkrm  and  Fertil- 
ization), completes  its  first 
stage  of  development  In  the 
seed  while  connected  with  the 
raother-plaut ;  when  the  seed 
matures  it  has  a  period  of  rest ; 
after  which,  when  placed  in 
favorable  circumstances,  germ- 
ination takes  place.  Seeds 
vary  greatly  as  to  the  length 
of  time  during  which  they 
preserve  their  vitality.  Many 
seeds,  especially  oily  ones,  soon 
lose  the  power  of  germination 
unless  they  are  committed  to 
the  ground  soon  after  their 
ripening,  although  when  in  the 
ground  they  sometimes  remain  1,  section  of  seed  of  morning- 
quiescent  for  two  or  three  vears.  glory,  showing  the  embry.K 
A  ,  ■   1,      1  "•  ^.  same  embryo  detached 

Others,    especially    leguminous 

seeds,  when  kept  dry,  may  re- 
tain the  power  of  germination 
for  several,  or  even  for  many, 
years  The  same  is  true  of  many  seeds  when  rather  deeply 
buried  in  the  soil ;  after  long  burial  some  of  them  germinate 
on  being  brought  to  the  surface.  But  the  accounts  of  ''  mum- 
my-wheat." etc.  growing  after  the  lapse  of  2000  or  3000  years 
may  be  wholly  discredited.  The  conditions  necessary  to,  or 
favorable  for.  germination  are  a  congenial  temperature, 
varying  with  the  species,  moisture,  and  darkness  or  a  cer- 
tain amount  of  obscurity.  In  the  incipient  process  water 
is  absorbeil,  and  certain  chemical  changes  set  on  foot, 
through  which  solid  nourishing  matter  in  the  seed  is  gradu- 
ally liquefied  and  made  available  for  growth.  In  this  a 
certain  amount  of  carbonic  acid  gas  is  evolved  and  the  tem- 
perature raised  (which  becomes  very  perceptible  in  bulk,  as 
is  seen  in  the  malting  of  barley),  showing  that  a  portion 
of  the  store  in  the  seed  is  consumed  or  decomposed  to  ren- 
der the  rest  available.  Sometimes  this  store  of  food  is  in  the 
embryo  itself,  usually  in  the  cotyledons,  as  in  the  bean  and 
pea,  when  the  germ  makes  the  whole  kernel  of  the  seed; 
sometimes  mainly  outside  of  it,  as  in  corn  and  other  grain. 
The  particular  mode  of  development  of  the  germ  varies  ac- 
cording to  its  conformation.  Commonly,  the  radicle  length- 
ens anil  projects  from  the  seed,  takes  a  vertical  position, 
develo]>s  a  root  from  its  lower  end,  raises  the  cotyledons 
above  the  ground  to  expand  as  the  seed-leaves,  and  above 
these  develops  the  plumuleorbud  into  the  succeeding  stem 
and  leaves.  In  many  cases  the  radicle  does  not  lengthen, 
and  the  cotyledons  remain  under  ground  and  within  the 
coats  of  the  seed;  then  the  first  foliage  that  appears  be- 
longs to  the  plumule,  as  in  the  pea  and  the  oak.  It  is  the 
same,  with  a  certain  difference,  in  corn  and  other  grain.  In 
any  case,  when  the  germ  has  developed  into  a  plantlet, 
with  root  established  in  the  soil  and  foliage  in  the  air  and 
light,  so  that  it  can  provide  its  own  nourishment,  the  pro- 
cess of  germination  is  completed.     Revised  bv  A.Gray. 

Germ-Theory  of  Disease,  a  theory  which  ascribes 
disease  in  general,  and  infectious  diseases  in  particular,  to 
the  introduction  into  living  organisms  of  minute  parasitic 
forms  of  life,  .and  their  subsequent  multiplication  to  the 
obstruction  of  the  vital  functions.  Though  this  theory  has. 
in  recent  years,  attracted  a  great  deal  of  attention,  in  con- 
sequence of  the  deserved  celebrity  of  some  of  its  advocates, 
it  is  not,  as  is  commonly'  supposed,  a  theory  which  has 
originated  in  recent  years.  Traces  of  it  appear  in  writings 
of  very  high  antiquity,  and  more  than  200  years  ago  it 
was  brought  distinotly  forward  by  the  celebrated  Father 


2,  same  embryo  detacbet 
and  straightened;  :i,  germ- 
ination of  the  raorniny- 
glory ;  4,  same,  further  de- 
veloped. 


Kircher,  in  his  Scrutinium  Phi/sico-Medicnm  Contfigiosn:  Inis 
quse  peetis  dt'citur,  as  an  hypothesis  to  account  for  the  in- 
fectious propagation  of  the  plague.  During  the  century 
which  followed,  moreover,  it  received  the  countenance  of 
many  other  eminent  men,  among  whom  may  be  mentioned 
Lancisi,  V.allisneri,  Reaumur,  and  Linn^us.  The  discovery 
of  the  sj)ermatozoa,  which  was  made  by  Leeuwenhuek  in 
If)??,  soon  after  that  of  the  infusoria  by  the  same  natural- 
ist, gave  a  certain  degree  of  plausibility  to  the  doctrine; 
for,  as  these  were  generally  regarded  as  real  animals,  the 
presence  of  microscopic  living  organisms  within  the  bodies 
of  men  was  supposed  to  be  demonstrated  :  and  it  seemed 
to  be  quite  reasonable  to  conclude  that  noxious  as  well 
as  innocent  organisms  of  this  description  might  sometimes 
establish  themselves  there.  But  whatever  plausibility  this 
theory  might  at  that  early  period  have  seemed  to  possess,  it 
could  then  claim  no  higher  rank  than  that  of  a  bare  hypothe- 
sis ;  and  it  has  only  been  in  times  comparatively  recent  that 
observation  has  brought  to  light  a  suflicient  number  of  facts 
apjiarently  favoring  it  to  justify  our  advancing  it  in  the 
arena  of  scientific  discussion  to  the  higher  dignity  of  a  theory. 
Many  of  the  most  distinguished  pathologij^ts  of  the  present 
day  have,  in  fact,  already  declared  themselves  convinced 
of  the  subetantial  truth  of  the  theory;  and  some  idea  of 
the  progress  which  it  has  recently  made,  and  of  the  light 
in  which  it  is  by  many  beginning  to  be  regarded,  may  be 
gathered  from  the  following  passage,  taken  from  the  intro- 
duction to  the  monograph  upon  typhoid  fever,  by  Lieber- 
meister,  recently  publisht-d  in  Ziemsscn's  Cj/rfojmdia  of 
Medicine.  The  phrase  coxtuffiuni  vintiii  in  this  extract  will 
bo  understood  to  signify  the  propagation  of  disease  by 
means  of  living  organisms.  "  AVithin  the  last  ten  years  a 
great  revolution  has  taken  place  with  regard  to  the  pop- 
ular signification  of  a  voutitfjium  vivum.  New  investiga- 
tions on  the  appearance,  mode  of  propagation,  and  the 
significance  of  the  low  organisms,  new  facts  in  regard  to 
the  extension  of  national  diseases,  and  also  a  number  of 
quite  positive  discoveries  by  numerous  investigators,  have 
removed  the  old  opposition  to  the  theory,  or  even  been  the 
means  of  furnishing  definite  proof  of  its  correctness.  The 
prophecy  which  I  believed  myself  justified  in  making  in 
lg(i5 — viz.  that  the  theory  of  Kcmitaijium  vivum  would  soon 
be  the  prevailing  one,  and  that  under  its  influence  investi- 
gation would  take  directions  that  would  probably  lead  to 
results  of  the  greatest  theoretical  and  practical  importance, 
— this  prophecy  has  actually  been  fulfilled,  in  part,  during 
the  last  few  years.  A  great  number  of  the  best  experi- 
mentalists are  the  declared  adherents  of  the  theory.  At  any 
rate,  it  is  now  admitted,  even  by  those  who  do  not  un- 
reservedly acknowledge  the  theory  of  a  contagiuui  vivumf 
that  it  represents  a  view  which  points  more  clearly  than 
any  other  to  order  in  the  chaos  of  facts." 

The  object  of  this  article  being  to  present  in  brief  the 
evidence  as  yet  gathered  as  to  the  iiu])ortant  question  to 
which  it  relates,  it  is  proper  to  remark  in  the  outset  that 
it  would  be  absurd  to  attribute  all  diseases  to  the  in\  asion 
of  the  diseased  system  by  microscopic  parasites.  From 
the  laws  of  organic  life,  it  is  obvious  that  the  causes  of 
disease  must  be  various.  No  living  organism  enjoys  an 
existence  of  unlimited  duration.  Every  such  organism, 
under  favorable  circumstances,  parses  through  three  dis- 
tinct stages,  which  are  those  of  growth,  vigorous  matu- 
ritv,  and  decline.  The  organism  commences  as  a  germ,  and 
ends  in  dissolution  and  disintegration.  Since  the  laws 
of  life,  as  well  as  those  of  physics,  are  fixed  and  definite, 
there  is  reason  to  believe  that  all  organisms  of  the  same 
species,  if  placed  in  conditions  equally  favorable  to  their 
development,  would  be  equally  long  lived  :  yet,  in  point  of 
fact,  those  which  pass  through  the  regular  stages  constitut- 
ing their  normal  life  arc  comparatively  few.  In  the  large 
majority,  the  vital  functions  are,  earlier  or  later,  more  or 
less  disturbed,  if  not  arrested,  by  an  endless  variety  of 
causes  tending  to  produce  disease  and  premature  death. 
In  the  human  race.  life  is  often  shortened  by  ignorant  or 
wilful  disregard  of  the  conditions  necessary  to  the  preser- 
vation of  health.  Accident,  also,  often  exposes  individuals 
to  deleterious  influences.  Thus,  in  many  cases,  diseases 
arise  from  exposure  to  extremes  of  temperature  or  from 
excesses  in  eating  and  drinking  persisted  in  until  the 
organs  of  digestion  become  debilitated  and  fail  to  fulfil 
their  proper  functions.  But  besides  these  causes  of  disease, 
which  maybe  classed  under  the  head  of  "  injurious  con- 
ditions." there  are  other  influences  directly  morbific  which, 
whenever  they  come  into  play,  cut  short  the  duration  of 
life.  Poisons" belong  to  this  class,  but  the  effects  of  these 
are  felt  only  in  occasional  and  accidental  instances.  Other 
noxious  iniQuences,  of  which  the  pernicious  consequences 
are  more  widely  spread,  are  those  which  produce  the  dis- 
eases called  zymotic.  Such  are  malaria,  contagion,  and 
infection,  instrumentalities  to  which  arc  owing  the  wide- 
spread ravages  of  epidemics.     It  may  further  be  remarked 
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that  there  aro  many  cases  of  disease  in  which  the  cause  ia 
not  tracoabJo  directly  to  any  of  the  sources  iibovc  mcu- 
tioiied,  hilt  in  which  the  disease  has  been  trausiiiittcd  by 
inlicritant'e  from  a  |>arent  similarly  affected.  lu  such  cnj<C8 
there  13  nevertlielcss  every  reason  to  believe  that  the  dis- 
ease in  ita  first  appearance  was  jiroducod  in  a  healthy 
organism  by  causes  bclougiug  to  one  or  the  other  of  the 
classes  above  mimed. 

AVith  all  those  varieties  of  di?;ea«o  which  begin  and  end 
in  the  individual  our  present  discussion  has  nothing  to  do. 
It  is  the  propagation  of  disease  only  which  concerns  us; 
and  this  is  a  subject  which  has  occupied   more  carefully 
the  attention  of  physicians,  and  has  led  to  more  elaborate 
observation  and  experiment,  and  has  given  rise  to  more 
marked  difTerences  of  opinion  and  more  animated  contro- 
versy, tlian  almost  any  other  in  the  science  of  patlioiogy. 
That  epidemics  often  arise  from  pe(ruliar  conditious  of  the 
atmosphere  not  in  the  least  a   yet  undei-stood,  can  hardly  bo 
doubted;  and  in  this  case  the  influence  which  excites  disease 
simultaneously  in  many  is  not  dissimilar  to  that  by  whicli 
conta^^ious  diseases  are  transmitted  from  individual  to  indi- 
vidual.    It  is,  however,  in  this  latter  uiudo  of  transmission 
that,  if  the  germ-theory  is  true,  the  evidence  of  its  truth  is 
most  likely  to  be  earliest  detected;  and  lieuco,  in  the  evi- 
dence which  has  Iiitherto  been  presented  bearing  upon  the 
question  under  considcratictn.  there  is  none  which  relates 
to  diseases  which  aro  epidemic  without  being  contagious. 
As  to  contagious  disca.*es,  the  germ-theory  dncs  not  stand 
alone.     Opposed  to  it  are  two  others — one  of  them  com- 
manding probably  the  largest  number  of  suffrages  atidlong 
familiar  to  the  medical  profession;   and  the  other  of  recent 
origin,  and  as  yet  publicly  advocated  only  by  its  distin- 
guished author.  Dr.  Lionel  S.  Beale  of  London.     The  fir^t  of 
these  may  he  pro[«Tly  called  the  chemioal,  and  the  second 
the  vital  or  bioplasniic  theory.       The  chemical  theory   is  [ 
founded  on  a  presumed  analogy  between  the  jiropagatlon  j 
uf  disease  in  living  orgauis'ms  and  the  process  of  fermen-  ' 
tation  in  certain  forms  of  organic  matter  without  life.  (See  ' 
Fkumi:xtation.)     This  theory  assumes  a  ferment  to  he  an   ! 
organized  substance  in  a  certain  state  of  decay,  which  pos-  j 
sesses  the  property  of  exciting  the  same  decay  in  other  1 
organic  substances  with  which  it  is  in  coutact.     Applying  j 
ibis  theory  to  disease,  it  supposes  that  infection  is  commu-   j 
nicated  by   the   instrumentality  of  particles   thrown   from  | 
the  person,  or  from  sulistanccs  proceeding  from  the  jicr-  | 
son  diseased,  and  borne  by  the  air  to  other  persons  in  full  j 
health,  in  whom  they  excite,  probably  by  contact  with  tlio  I 
membranous  linings  of  the  lungs,  or  by  absorption  (hrough 
the  pores  of  the  skin,  the  same  diseased  condition  which  1 
exists  in  the  patient. 

The  bioplasniic  theory  rests  upon  certain  views  enter-  ! 
tained  by  Dr.  Ucale  as  to  the  nature  of  vitalized  matter, 
and  as  to  the  distinction  between  those  portions  of  the  living  ( 
organism  which  are  really  alive,  and  those  other  portions 
(constituting  much  the  greater  part)  which  are,  as  he  ex- 
presses it,  *'  formed  tissue,"  and  lifeless.  This  really  living 
matter  he  calls  biopluHin,  and  each  separate  portion  of  it  a 
bioptntt.  Its  simplest  representative  is  the  Amccba  among 
the  Protozoa.  It  is  also  jirescnt  pure  and  simple  as  the  white 
globule  of  the  blood  in  all  the  mauimifers.  Itut  it  also 
forms  the  fluid  or  scmi-lluid  content  of  every  animal  and 
vegetable  cell,  the  cell-wall  being  merely  formed  tissue 
which  was  originally  a  part  of  the  bioplast  which  it  encloses. 
Clieinieally  considered,  bioplasm  is  identical  witli  the  pro- 
toplasm with  which  Iluxicy  has  made  till  the  w<irld  ho 
familiar.  Uiologically,  it  ia  something  more,  in  the  respect 
that  it  possesses  the  property  of  contractility,  whioli  is 
characteristic  of  life  in  its  lowest  forms — a  property  which 
does  ni>t  necessarily  belong  to  protoplasm.  Aceorcling  to 
Dr.  Beale,  tlie  bioplasts  of  the  blood  multiply,  like  many 
of  the  Protozoa,  by  tissuration  or  self-division,  or  by  gem- 
mation or  budding.  The  fact  of  such  multiplicatioti  is  de- 
monstrated, as  he  asserts,  by  direct  observation  with  the 
mii^roseope.  In  a  healthy  state  of  the  aninml,  the  jirocess 
of  multiplication  is  balanced  by  that  of  as^-imilation,  and 
the  bioplasts  attain  certain  normal  and  uniform  dimensions. 
But  occasionally,  under  conditions  impossible  to  define, 
tiiero  occurs  an  abnormal  acceleration  of  the  process  of 
getnmation,  each  parent  bioplast  throwing  offan  immensely 
nurner<ms  progeny,  of  which  the  individuals  never  attain 
tiie  normal  dimensions,  though  they  themselves  become  im- 
mediately the  parents  of  another  generation  still  more 
degenerate,  until  the  blood  is  overloaded  with  these  cxues- 
sively  minute  and  infinitely  numerous  organisms,  anfl  the 
regularity  of  (he  vital  fun<;tion8  is  disturbed.  The-e  minute 
biitplasts,  aciMirding  to  the  author  of  this  theory,  escape 
from  the  diseased  individual  in  countless  numbers.  Pro- 
tected by  a,  coating  of  formed  tissue,  they  float  through  the 
air.  retaining  their  vitality  for  an  indefinite  perioil  ;  and  if 
at  h'liglh  they  arc  absorbed  into  the  circulation  of  a  healthy 
animal,  tliey  rcconimonco  there  the  process  of  morbid  de- 


velopment of  which  they  arc  themselves  tho  offspring,  and 
thus  engender  tho  same  disease  in  which  they  originated. 
This  theory,  it  will  be  seen,  is  entitled  to  bo  called,  in  a 
certain  sense,  a  germ-theory,  but  it  is  not  the  germ-theory. 
Its  germs,  in  other  words,  are  not  embryos  out  of  which 
arc  developed  more  perfect  organisms,  having  imiividual 
characteristics  anil  speciiically  distinct  from  other  organ- 
isms. Their  analogies,  on  the  other  hanil,  arc  quite  us 
close  with  tho  ferments  as  with  the  true  germs. 

The  germ-theory  proper,  however,  presumes  that  the 
diseased  person  is  suffering  from  an  invasion  of  his  system 
by  microscopic  algoid  or  fungoid  vegetative  forms  having, 
like  tho  presumed  bioplasts  of  Dr.  Beale,  the  jjropcrty  of 
rapid  self-multiplication,  and  that  the  spores  whieli  proeec(! 
from  these  fungi  or  the  cells  of  tho  Alg;t'  are  wafted  in  like 
manner  by  tlie  air  from  person  to  person,  penetrating  tho 
systems  of  tho  healthy,  and  estalilisbing  n<'W  colonics  to 
generate  disease  in  them.  A  ^irlina  Juvir  eviilenee,  wliicli, 
so  far  as  it  goes,  is  favorable  to  this  theory,  is  found  in  tho 
well-known  fact  that  all  the  forms  of  eryptogamic  vege- 
tation aro  propagated  by  S])orcs,  which  they  shed  freely 
abroad  in  all  directions,  and  that  these  are  burne  in  infinite 
numbers  through  the  atmosphere,  which  they  pervade  near 
tho  surface  of  tho  earth  in  all  places.  The  fact  of  their 
universal  presence  is  made  manifest  by  the  promptness  with 
which  fungoid  growths  spriug  up  in  ail  cireunistunecs  in 
which  the  conditions  favor  their  development,  .'^uch  con- 
ditions embra<:e  a  congenial  temperature,  and  the  ]>rcscneo 
of  some  organic  substance  suitable  to  servo  as  a  nidus  and 
furnitih  for  thcra  their  proper  food.  There  are  peculiar 
forms  of  fungus  which  appear  on  particular  forms  of  organ- 
ism and  nowhere  else.  Tlui;-,  tho  hoofs  of  dead  horses  are 
overspread,  when  exposed  at  a  moderate  temperature  to 
moisture,  with  a  vigorous  growth  which  is  seen  in  no  other 
situation,  and  some  of  tho  larger  plants  are  infested  by 
their  own  peculiar  fungi. 

This  constant  appearance  of  minute  forms  of  vegetable 
life  could  not  take  place  so  invariably  in  all  varying  situa- 
tions were  nut  the  spores  of  the  fungi  continually  present 
in  tho  air  throughout  its  whole  extent.  AVe  know  that  tho 
numbers  of  these  spores  which  all  fungi  produce  arc  incal- 
culable. The  larger  fungi  give  us  evidence  of  this.  The 
s[)oro8  of  a  single  puff-ball  havo  been  estimated  to  be  more 
numerous  than  the  entire  human  population  of  the  globe. 
It  is  true  that  to  ordinary  observation  the  jircsenee  of  for- 
eign matters  in  the  atmosphere  is  not  perceptible,  except 
when  sucli  foreign  matters  take  the  gross  foiin  of  clouds  of 
smoke  or  dust;  but  particles  of  smoke  or  dust,  and  in  gen- 
eral of  all  inorganic  substances,  are  so  heavy  that  they  soon 
subside;  yet  when  the  air  is  thus  left  apparently  free  from 
all  foreign  admixture,  it  is  demonstrably  full  of  organic 
particles  so  extremely  light  as  not  to  subside  for  many 
hours,  or  even  days,  of  perfect  rest.  The  chemist,  it  is  true, 
is  unable  to  detect  them  by  his  tests,  delicate  as  they  are; 
for,  being  organic,  and  composed  in  general  of  but  two  or 
three  elements — which  elements  are  in  great  ])art  fhose  of 
the  atmosphen?  itself — they  ])roduce  no  distinctive  reactions 
under  the  ordinary  processes  of  analysis.  But  there  is  a 
mode  of  analysis  much  more  delicate  than  even  that  of  the 
chemist.  It  is  that  which  has  been  applied  incidentally  to 
this  question  by  I'rof.  Tyndall,  in  liis  interesting  investi- 
gation into  the  chemical  effects  of  light  upon  vapors.  Prof, 
Tyndall  discovered  that  there  are  many  substanci^s  of  great 
volatility  which,  when  in  the  state  of  vapor,  arc  easily  de- 
composed by  light.  He  found  that  a  perfectly  transparent 
vapor,  like  steam,  when  tiu\ersed  by  a  luminous  beiim,  is 
absolutely  invisible;  while  we  all  kni>w  that  if  wo  admit  a 
beam  of  sunlight  into  a  darkened  room  througli  an  aper- 
ture in  the  shutter,  the  path  of  the  beam  througli  the  apart- 
ment is  as  distinctly  marked  11s  if  it  were  a  stilid  bar.  That 
this  visibility  of  a  Iteaiii  of  light  in  the  air  is  not  owing  to 
the  power  of  the  aerial  particles  themselves  to  reflect  light, 
is  demonsiraled  by  him  by  proofs  entirely  eonelusive.  A 
beam  of  light  from  an  electric  lamp  was  made  in  his  ex- 
perinn-nts  to  pass  through  a  large  glass  tube  closed  at  both 
ends  by  plates  of  glass  ground  on.  Xo  light  was  permitted 
to  escape  into  the  room;  and  ucctirdingly.  when  the  tube 
was  exhausted  of  air  altogether,  ami  no  light  from  its  in- 
terior was  reflected  to  the  eye,  it  was  perfectly  invisible. 
But  if  tli<-  air  of  the  room  were  allowi-d  to  re  enter  it,  it 
immediately  became  brilliantly  luminon>.  as  in  the  case  of 
a  sunbeam  admitted  through  the  window  shutter.  If,  how- 
ever, the  air  before  being  admiited  into  the  empty  lube  liail 
been  passed  through  a  red  hot  tube  of  plalinuui.  the  lubo 
thus  lilli-d  remained  as  completely  invisilde  as  when  it  was 
a  perfect  vacuum.  This  experiment — whieli  is  Iiut  one  (d* 
many  0Tn]>loye'l  by  Prof,  Tyndall  lo  demonstrate  the  same 
proposition — shows  not  only  that  the  air  is  full  of  foreign 
matters,  but  that  these  toreign  matters  arc  organic;  lor 
were  they  not  so  they  eoubl  not  be  deslroye'l  by  fire.  He 
proved  ubo  (hat  these  particlcv  arc  so  uumoruus  thai  they 
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c:innot  be  entirely  arrested  by  passing  the  air  through  the 
most  energetic  chemical  reagent?,  as  sulphuric  acid,  caus- 
tic putasb.  and  the  like:  but  that,  thougli  these  substances 
arrested  a  large  portion  of  the  organisms,  they  allowed  still 
not  a  few  to  escape.  He  showed,  however,  that  a  filter  of 
ratht-r  closely  compacted  cotton  will  shut  off  entirely,  or 
almost  entirely,  the  organic  matters  which  the  air  contains ; 
and  he  showed,  finally,  that  absolute  rest  for  a  long  period 
of  time  will  cause  these  particles  completely  to  subside. 
Thus,  a  large  flask  which  had  been  standing  in  the  store- 
room was  found  to  be,  as  he  expressed  it,  *' optically  eaip- 
ty  j"  that  is  to  say,  the  rays  of  light  passed  through  it  with- 
out showing  any  more  trace  of  their  path  than  if  it  had  been 
a  vacuum.  He  also  experimented  to  ascertain  how  long  a 
time  would  be  required  to  free  the  air  by  subsidence  of  its 
suspended  particles  in  a  space  completely  closed;  and  for 
this  purpose  he  constructed  such  a  closed  space,  cubical  in 
form  and  several  feet  in  lineal  dimensions,  glazed  so  as  to 
permit  him  to  pass  through  it  a  beam  of  light,  and  to  ob- 
serve the  p:ith  of  the  be;im.  This  small  apartment  was 
made  absolutely  air-tight  and  left  to  itself.  On  each  suc- 
ceeding day  the  brilliancy  of  the  transmitted  beam  grew 
less  and  less,  and  at  length,  at  the  end  of  a  week,  it  could 
no  longer  be  perceived  at  all.  The  apartment  was  optically 
empty.  These  experiments,  and  others  no  less  interesting, 
by  Prof.  Tyndat],  thus  prove  in  the  most  conchtsive  man- 
ner that  the  ordinary  air  at  the  surface  of  the  earth  is  al- 
ways completely  filled  with  particles  of  organic  matter.  It 
is  not  necessary  to  suppose  that  all  these  particles  are  liv- 
ing germs  of  vegetable  or  animal  organisms  ;  but  when  wc 
see  how  constantly  such  organisms  spring  up  wherever  the 
conditious  favor  germination,  it  is  impossible  to  doubt  that 
a  vast  many  of  them  have  this  character,  and  that  these  are 
the  source  of  those  growths  of  minute  cryptogams  which 
thus  seem  to  spring  up  spontaneously.  There  is  no  other  mode 
of  accounting  for  such  growths  except  to  suppose  that  they 
are  actually  spontaneous;  and  accordingly  the  view  has 
been  taken  by  some  physiologists — perhaps,  it  should  be 
said,  many — that  the  true  mode  of  accounting  for  the  ap- 
pearance of  microscopic  forms  of  life  is  to  suppose  that 
they  originate  without  organic  antecedents,  or.  as  they  ex- 
press it,  t/e  novo.  It  is  no  part  of  our  purpose  to  discuss 
this  question  here.  The  history  of  the  controversy,  which 
has  long  been  in  progress,  regarding  it,  is  given  in  the  ar- 
ticle Gf-nruation,  Spoxtaveoi^s. 

From  what  has  been  said,  it  is  evident  that,  if  disease  is 
not  proiluccd  by  the  invasion  of  the  blood  or  viscera  of  the 
patient  by  a  parasitic  vegetation,  it  is  not  for  want  of  tho 
germs  from  which  such  vegetation  might  spring.  It  is 
therefore  important  to  consider  first  what  has  been  already 
ascertained  of  the  effects  of  such  parasitic  growths  infesting 
the  animal  organism.  A  simple  form  of  fungus,  called  tho 
Sfu-riiin  ventrivnli,  is  often  found  in  matters  thrown  up  by 
persons  laboring  under  disorder  of  the  stomach.  It  has 
also  been  met  with  in  other  parts  of  the  body  when  dis- 
eased. But  it  is  likewise  found,  and  not  unfrcquently,  in 
the  stomachs  of  persons  in  perfect  health,  and,  as  Dr.  Car- 
penter says,  may  accumulate  there  in  considerable  quan- 
tities without  causing  inconvenience.  This  parasite,  there- 
fore, cannot  be  regarded  as  an  inciting  cause  of  disease. 
The  stomachs  of  many  worms  and  insects  are  found,  more- 
over, to  be  frequently  infested  with  fungi,  which  grow  there 
in  great  luxuriance.  Many  of  these  have  been  examined 
and  described  by  Dr.  Leidy  of  Philadelphia.  It  does  not 
appear  that  they  occasion  inconvenience  to  the  animals 
witliin  whose  bodies  they  thus  establish  themselves.  On 
the  other  hand,  some  of  the  dipterous  and  hymenopterous 
insects,  and  some  caterpillars,  are  liable  to  invasion  by 
fungoid  growths,  which  speedily  spread  through  their  en- 
tire bodies  and  destroy  their  lives.  In  the  West  Indies, 
according  to  Dr.  Carpenter,  it  is  not  at  all  uncommon  to 
see  individuals  of  a  species  of  Poh'stpn  (corresponding  to 
our  wasp)  flying  about  with  plants  of  their  own  length 
projecting  from  some  part  of  their  surface,  the  germs  of 
which  have  been  introduced  through  the  breathing-pores 
at  their  sides.  This  fungoid  growth,  however,  soon  kills  the 
insect;  and  a  similar  effect  follows  a  similar  cause  in  the 
case  of  certain  caterpillars  in  New  Zealand,  Australia,  and 
China,  of  which  the  bodies  become  so  thoroughly  interpen- 
etrated and,  as  it  may  be  said,  replaced,  by  the  fungoid  veg- 
etation, that  when  dried  they  have  almost  the  density  of 
wood:  so  that,  in  the  language  of  Dr.  Carpenter,  "these 
caterpillars  come  to  present  the  appearance  of  twigs,  with 
long  slender  stalks  formed  by  the  projections  of  the  fungus 
itself."  Our  common  house-fly  is  a  not  unfrequent  victim 
of  a  similar  parasitic  visitation.  A  fungus  called  the  Ejii- 
piiaa  muscH',  originating  from  the  germination  of  a  single 
spore  brought  in  contact  almost  anywhere  with  the  body 
of  the  insect,  pervades  after  a  time  its  whole  interior,  and, 
while  leaving  the  surface  uninjured,  emphatically  eats  out 
its  substance.    When  the  animal's  life  is  nearly  exhausted 


he  comes  to  rest,  and  fungoid  shoots  put  forth  from  his 
body  on  all  sides,  clothing  him  apparently  with  a  kind  of 
fur,  consisting  of  filaments  each  bearing  a  fructification  of 
innumerable  spores.  The  harvest  of  spores  becomes  very 
conspicuous  when  the  unfortunate  animal  makes  his  last 
stand  upon  the  window-paue.  forming  a  thin  film  over  the 
glass  to  a  considerable  distance  around  him  ;  and  if  by  any 
chance  a  healthy  individual  of  the  same  species  comes 
within  the  limit  of  this  infected  area,  the  disease  which  has 
destroyed  his  fellow  will  be  sure  to  attack  him  also.  There 
are  some  forms  of  parasitic  disease  affecting  insects  which 
have  had  consequences  of  serious  importance  to  certain 
great  industrial  interests  to  which  these  humble  forms  of 
animal  life  are  tributary.  A  fungus  called  the  Botn/tis 
liasHinnn  is  the  occasion  of  the  disease  in  silk- worms 
known  by  the  name  of  mnscnrdine.  The  spores  of  this 
fungus,  entering  the  breathing-pores  of  the  worm,  soon 
germinate,  and  death  is  the  invariable  consequence.  It  is 
only,  or  at  least  rarely,  however,  the  case  that  the  cause 
of  the  fatality  is  manifest  until  after  death  has  occurred; 
but  then  the  fungus  shoots  forth  luxuriantly,  especially  at 
the  junction  of  the  rings  of  the  body.  A  still  more  de- 
structive epidemic  among  silk-worms  is  that  which  has 
received  the  name  o'(  pt'brinc,  and  which  is  caused  by  the 
multiplication  of  a  parasitical  organism  called  Pa/ifihtaphtf- 
toUf  fungoid  in  its  nature.  This  disease  is  the  more  difficult 
to  deal  with,  in  that  it  is  transmissible  by  inheritance,  the 
Paoronpermiir  entering  into  the  eggs  of  the  diseased  worm. 
It  was  thoroughly  investigated  by  Mr.  Pasteur,  who  pointed 
out  the  means  by  which  it  might  be  extirpated — means 
which  have  since  been  successfully  applied.  But  there  are 
diseases  produced  by  invasions  of  parasitic  fungi  in  ani- 
mals of  much  higher  grade  than  worms  or  insects.  There 
are,  for  example,  many  cutaneous  diseases  among  men, 
caused  demonstrably  by  the  presence  and  multiplication  of 
microscopic  forms  of  parasitic  life,  usually  vegetable,  but 
sometimes  animal.  The  Tinea  favosa,  a  disease  of  the 
scalp,  happily  rare,  covers  the  head  with  yellow  scales 
consisting  almost  wholly  of  a  fungoid  vegetation.  The 
thrush  in  the  mouths  of  children  is  made  up  of  white  patches 
of  similar  vegetable  character.  The  itch  is  caused  by  the 
burrowing,  beneath  the  cuticle,  of  a  minute  insect  known 
as  the  Arams  scuhiei.  Of  deeper-seated  diseases,  Tn'ch- 
ini'nsia  owes  its  name  to  the  animal,  and  Mi/cosia  intestin- 
ah'a  to  the  vegetable,  cause  to  which  these  diseases  are 
severally  owing.  The  widely  prevalent  and  frequently 
fatal  malady  known  as  Diphtheria  has  been  proved  by 
the  recent  investigations  of  Cohn,Ocrfel,  Eherth.  Nassiloff, 
and  others  to  proceed  from  a  penetration  of  the  tissues  by 
particular  forms  of  bacteria,  one  of  them  culled  the  Micrv- 
coccns  and  another  Bacterium  fermo;  while  still  other  an- 
alogous organisms  appear  in  the  false  membranes  which 
I  form  in  the  mouth  and  fauces.  The  disease  is  readily 
{  communicated  by  inoculation;  and  when  this  experiment 
I  is  made,  "the  point  of  inoculation."  according  to  Oertel, 
I  *' forms  a  centre  from  which  the  growth  of  these  organisms 
I  radiates  through  the  tissues;  and  the  intensity  of  the  in- 
[  fection  is  wholly  proportionate  to  the  degree  in  which  the 
tissues  are  penetrated  by  these  parasites.  The  mass  of 
Micrococci  developing  in  the  body  forms  the  criterion  for 
I  the  severity  of  the  disease,  and  an  exact  indication  of  the 
■  virulence  of  the  diphtheritic  contagion."  He  adds:  ''There 
i  can  be  no  longer  a  doubt  that  these  vegetable  organisms 
;  are  not  of  accidental  occurrence,  but  are  inseparable  from 
I  the  diphtheritic  process,  just  as  the  bacteria  of  decompo- 
sition are  necessarily  connected  with  decay  and  act  as  a 
ferment  of  it.  11  ithont  .l/iVrocoeci'  there  can  be  no  diphtheria." 
Again,  the  epidemic  among  cattle  called  in  England  "the 
blood"  is  shown  by  the  researches  of  Davaine  to  be  occa- 
sioned by  the  presence  in  the  blood  of  the  diseased  animals 
of  innumerable  living  organisms  resembling  vibrios.  This 
disease  is  communicable  to  man.  producing  what  is  called 
"malignant  pustule,"  and  this  is  attended  with  the  devel- 
opment of  the  same  organisms  in  the  pustules  thus  produced. 
Prof.  Lister,  an  eminent  surgeon  of  Edinburgh,  long  ago 
observed  that  when  a  chronic  abscess  is  discharged  by 
means  of  a  canula  and  trochar,  the  subsequent  accumula- 
tions of  fluid  are  frequently  attended  with  putrefaction, 
though  none  had  existed  before.  The  putrid  mass  is  also 
found  to  be  swarming  with  vibrios,  though  none  had  been 
present  in  the  first  discharges.  No  explanation  of  this 
singular  phenomenon,  according  to  him,  can  be  given,  ex- 
cept that  the  germs  of  these  organisms  were  introduced  in 
the  original  operation  with  the  canula  and  trochar.  Another 
remarkable  fact  noticed  by  Prof.  Lister  seems  strongly  to 
corroborate  the  theory  of  inflammation  and  putrefaction 
above  given.  A  wound  in  the  chest  producing  effusion  of 
blood  in  the  pleural  cavity  is  attended  with  great  danger 
from  the  liability  of  the  extravasated  blood  to  putrefy.  Yet 
when  the  lung  is  wounded  by  a  broken  rib,  without  any  ex- 
ternal opening,  the  blood,  though  escaping  into  the  cavity 
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in  quantity,  undergoes  no  decomposition  and  excites  in  the 
surgeon  no  concern,  even  thouyrU  air  at  the  same  time  enters 
in  sucii  volume  as  to  intiate  the  cellular  tissue  of  the  entire 
body.  "  These  facts."  says  Prof.  Lister,  "  involved  to  ine  a 
complete  mystery  until  i  heard  of  the  germ-theory  of  putre- 
faction, when  it  at  once  occurred  to  me  tliat  it  was  only 
natural  that  the  air  should  he  fiHt-red  of  germs  by  the 
air-passages"  of  the  lungs.  Now,  what  Prof.  liister  con- 
jectures a  priori.  Prof.  Tyndall.  interested  by  this  remark, 
subsequently  proved  experimentally.  Through  the  path 
of  a  beam  of  light  made  vis^ible  by  his  lantern  in  the  dark 
room  described  abuve,  he  caused  the  air  from  his  own  lungs 
to  pass  by  breathing  through  a  tube.  The  current  at  tirst 
but  slightly  atfected  the  brightness  of  the  beam,  but  as  the 
air  from  the  larger  passages  passed  away,  and  that  from 
the  deeper  network  of  the  lungs  succeeded,  the  light  pro- 
gressively faded,  and  at  length  gave  place  to  absolute  black- 
ness. Tiic  exjierinK'nt  fully  confirmed  the  anticipation  of 
Prof.  Lister,  tliat  the  air  which  passed  through  the  lungs 
would  no  lunger  contain  the  germs  of  living  things  or  any 
other  suspended  foreign  matter.  But  what  an  idea  does  this 
give  us  of  our  liability,  through  our  lungs,  to  aljsorb  into 
our  system  anything  noxious  which  the  air  may  contain,  no 
matter  how  minute  in  quantity  or  how  finely  divided  !  If 
the  quantity  in  given  volume  is  minute,  it  is  to  be  remem- 
bered that  the  vulume  we  inhale  in  a  limited  time  is  enor- 
mous, amounting  to  two  or  three  thousau<l  cubic  feet  a  day: 
and  the  accuinulatiun  wliiuh  must  result  from  even  the  par- 
tial exhaustion  of  this  great  mass,  of  its  impurities,  must 
become  very  considerable. 

liaving  spoken  now  of  the  cases  in  which  disease,  local 
or  general,  in  animals,  is  manifestly  occasioned  I>y  the  pres- 
ence of  parasitic  vegetation,  it  is  proper  lo  nu-ntion,  brielly, 
similar  exampk's  in  plants.  The  smut  in  wh<-at,  the  rust 
in  cotton,  the  Oidlitm  in  grapes,  and  the  ['otri/tis  in  pota- 
toes are  examples  of  fungi  constantly  concomitant  with 
disease,  and  presumably,  almost  certainly  in  the  last  two 
instanced,  its  cause.  Neither  in  plants  nor  animals,  however, 
is  it  to  be  supposed  that  the  noxious  etfects  observed  are 
occasioned  men-ly  by  the  presence  of  these  parasites,  me- 
ohauically  inttn-fi-ring  with  and  obstructing  the  vital  func- 
tions, or  acting  directly  as  poisons  in  the  ordinary  sense; 
but  rather  by  their  own  vital  activity  decomposing  the  sub- 
stance of  the  organisms  they  infest,  and  making  them  their 
food.  The  consequences  uf  their  exteiisivo  pievaleuco  to 
the  material  interests  of  communities  ami  peoples,  and  to 
their  means  of  subsistence,  have  been  oceasionally  of  the 
gravest  character.  The  Oidia>n  may  be  said  to  have  cx- 
terniinated  tlte  vine  from  the  island  of  Madeira;  the  P<ni- 
fiixtopfit/fon  <uit  (lown  the  product  of  silk  in  Franco  from 
LJO.tlOll.ODO  francs  per  annum  to  iJO. 000,000 :  and  tho  iJo- 
tiiffii  threatened  to  depopulate  Ireland,  by  destroying  tho 
vegetable  which  constituted,  for  the  common  people,  tho 
staple  article  of  (heir  food. 

Putting  togtther,  then,  the  known  facts  regarding  this  sub- 
ject before  proceeding  to  more  iloubtful  (;ases,  we  may  say 
that  the  germ-theory  has  an  amount  of  yjri//my'rtf/c  evidence 
in  its  favor  which  entitles  it  to  careful  consideration.  In 
certain  instances,  and  in  a  certain  sense,  the  evidence  is 
complete  that  the  germ-theory  is  true.  But  when  we  como 
to  apply  it  to  infeetious  diseases  in  general,  we  find  the  an- 
alo!»io8  which  they  present  with  the  limited  class  of  exam- 
ples above  enumerated,  to  be  unexpectedly  feel)le,  while 
the  ])oints  of  dissimilarity  are  numerous  and  markol.  It 
is  not  even  enough  to  discover  that  in  sueh  diseases  there  are 
actually  present  in  the  blood,  or  in  tho  tissues,  or  in  tho  se- 
cretions, or  in  the  dejections  of  the  suffering  individuals, 
living  forms  of  microscopic  cryptogams,  since  the  evidence 
is  rarely  conclvisive  either  that  these  minute  bodies  are  in- 
jurious to  the  patient  or  that  they  were  present  antecedently 
(o  the  attack.  And  if,  aa  to  the  first  of  these  points,  the 
evidence  in  some  cases  in  satisfactory,  as  to  tho  second  it  can 
hardly  bo  pronounced  to  be  so  in  any. 

Ah  to  the  constant  presence  of  vegetable  organisms  in  tlie 
bloitd  of  men  or  animals  suffering  under  infeetiuus  diseases 
of  whatever  kind,  it  is  impossible  to  entertain  a  doubt. 
The  tesliinony  of  all  the  observers  who  have  occupied 
themselves  with  this  subject  is  coneurrent  to  this  effect. 
Coze  and  Felt/,,  Klebs,  Burdou -Sanderson,  Klein,  and 
many  others  liitve  found  bueteria  invariably  in  the  bbxxl 
of  patients  sullVring  under  typhoid  fever,  smallpox,  scarlet 
fever,  puerperal  fi'ver,  pyiciiiia,  and  septieirmia.  Dr.  J. 
H.  Salisbury  of  Cleveland.  0.,  afiirnts  that  in  healthy  as 
well  as  in  diseased  blood  there  are  always  present  two  spe- 
cies of  eryptoganiJ* — the  one  alg<»id  and  the  other  fungoid. 
In  the  pustules  of  smallpox  l>r.  Salisbury  claims  further 
to  have  observed  a  cryptogam  having  both  a  fungoiii  and 
an  algoid  development,  of  which  tho  spores  are  also  found 
in  tho  blood.  The  existence  of  the  snmllpox  fungus  is 
treated  by  the  Oermaii  pathologists  as  fully  established  by 
their  own  observation^.       \<riiin,  in  tvphoid   fi-vor,  ai-eord- 


ing  to  Salisbury,  a  peculiar  algoid  vegetation  is  developed 
upon  the  external  surface  of  the  entire  body  and  upon  the 
mucous  membrane  of  the  interior  cavities,  «hieb  is  regard- 
ed as  the  efficient  cause  of  the  disease  and  the  means  by 
which  it  is  propagated.  And  of  typhus  fever  Lebcrt  re- 
marks: "All  the  later  writers  agree  that  the  disease  is 
spread  by  a  typhus  germ."  Dr.  Ernst  Ilallier  of  Jena, 
who  has  published  largely  on  this  subject,  mul  has  nia<ie 
himself  prominent  as  an  advocate  of  the  germ-theory,  has 
described  a  large  variety  of  vegetable  torms  found  by 
him  in  diseased  men  and  animals,  many  of  which  be  has 
I  subjected  to  systenmtic  cultivaticm  in  order  to  study  their 
nmdes  of  development.  Ho  claims  to  have  demonstrated 
the  existence  in  the  rice-water  discharges  of  cholera  pa- 
tients, and  within  the  intestinal  canal  of  such  persons,  of  a 
new  and  peculiar  fungus,  aa  nmrvellous  for  the  rapidity  of 
its  development  as  for  its  strange  forms  of  growth,  and  its 
terribly  fatal  destruction  of  the  epithelial  tissue  of  the  in- 
testine. This  has  been  called  by  Profs.  Thome  and  Klobo 
the  Ctflindroianium,  but  is  regarded  by  I>r.  Simon  and  Dr. 
Harris  as  being  an  exotic  member  of  the  family  to  which 
belong  the  V>f»-i)Htir.  and  Oidinm  blights  uf  cereals  and 
fruits.  H'lietber  this  parasite  lias  been  satisiactorily  iden- 
titietl  or  not,  however,  the  weight  of  medical  opinion  among 
tho  highest  authorities  on  tho  continent  of  Europe,  ns  will 
appear  from  citations  given  below,  is  decidedly  in  favor  of 
tho  fungoid  character  of  tho  eholeratic  contagion.  It  is 
jiroper,  neverthelcFs,  to  reiiuirk  that  British  authorities 
seem  to  lean  in  the  other  direction;  and  in  tho  last  and 
recently  published  edition  of  l)r.  Parkes's  Mamifii  of  Prac- 
tical }Iijijiene  we  find  the  following  explicit  statement: 
*•  As  regards  cholera,  tho  careful  observations  of  Drs.  Lewis 
and  Cunningham  in  Calcutta  seem  to  have  disproved  the 
possibility  of  either  fungi  or  bacteria  being  the  cause  of 
chidera.*' 

The  disease  which  appeared  in  ISGS  among  the  beef- 
cattle  brought  to  New  York  from  the  West,  and  which  is 
known  as  the  Texas  cattio  disease,  was  attributed  at  the 
time  to  a  peculiar  species  of  fungus,  of  which  the  spores 
were  said  to  have  been  found  both  in  the  blood  and  in  tho 
bile  uf  the  diseased  animals.  The  epizootic  which  attacked 
all  the  horses  of  the  country  in  1872  was  also  marked  by 
tlie  presence  of  fungi  in  the  blootl  and  tho  urine  of  the 
animals  affected.  These  examples  will  probably  bethought 
sufficiently  numerous  to  justify  tho  generalization  that  in 
infectious  diseases  the  jiresence  of  microscopic  algoid  or 
fungoid  cryptogams  is  a  fact  of  invariable  occurrence. 
What  is  the  signilicance  of  this  fact?  In  all  these  cases 
we  find  that  the  fluid  in  which  the  cryptogams  occur  is 
itself  diseased.  Is  not  the  disease  of  the  blood  the  very 
condition  that  is  necessary  to  the  development  of  the  plant  ? 
When  mould  makes  its  appearance  on  the  surface  of  paste, 
is  it  the  presence  of  the  mould  wliicli  causes  the  paste  to 
putrefy,  or  is  it  the  putrefai-tion  of  the  paste  which  pro- 
vides a  congenial  nidus  for  the  mould  ? 

About  forty  years  ago  the  yeast-plant  was  discovered 
by  Cagniard  de  la  Tour,  and  almost  simultaneously  by 
Schwann.  (Sec  FKnMENTATioN.)  Till  that  discovery  the 
chemical  theory  of  tlisease  had  a  strong  support  in  the  im- 
agined analogy  of  fermentation.  To  the  suggestit)n,  after 
the  discovery,  that  fermentation  is  probably  a  consequence 
of  the  rapid  growth  of  the  jilant,  tnere  was  at  first  a  very 
general  and  natural  dissent;  but  when,  in  1818,  Helmboltz 
ni:ide  a  direct  experimental  test  of  the  question,  by  placing 
a  fermenting  liquid  side  by  si<ie  with  one  of  the  same  kind 
not  fermenting,  both  being  coiitiiinod  in  the  same  vessel, 
but  sepanrted  by  a  membnine  wliich  permittetl  tlie  ming- 
ling of  the  lifpiids,  but  prevented  the  passage  of  the  ])lant, 
that  analogy  lust  its  force,  for  the  fermenting  liquid  con- 
tinued to  ferment,  while  the  quiescent  liquid  remained  qui- 
e8,;ent.  The  case  of  fermentation  assumed  now  a  signifi- 
cance quite  the  contrary  of  that  which  it  had  before  seemed 
to  possess,  and  it  began  to  be  ciinsidered  (luite  as  conclusive 
in  favor  of  the  germ-theory  as  it  had  been  before  in  favor 
fd'  the  chemical.  In  the  words  of  Liebcrmeister :  "Since 
we  know  that  those  f*-rinent  processes  which  here  alone  can 
bo  taken  into  consideration  are  all  associate<l  with  the 
presence  and  multiplication  of  low  organisms,  the  theory 
of  fermentation  becomes  virtually  i<lentical  with  tho  theory 

of   a  ftiiitinfiiiiii   riiiun." 

But  independently  of  the  argument  derived  from  the  de- 
tection, or  supposed  deteotion,  in  tho  body  of  the  jtatient, 
of  the  microscopic  parasites  which  are  the  presumed  cause 
of  his  disease,  there  are  some  considerations  of  a  general 
nature  bearing  upon  the  question,  which  must  be  admitted 
to  favor  strongly  the  truth  of  this  theory.  It  is,  in  the 
first  place,  a  material  substance,  and  not  merely  a  dynamic 
influence,  by  which  the  infect  inn  of  disefise  is  communi- 
cated fromindividual  to  intlivi<lual.  This  is  jiroved  by 
t,ho  fact  that  it  in  conveyed  in  merchiindise,  in  clothing,  in 
letters,  in    books,  etc.;   and    tluil.  in   these   and   similar   ob- 


534 


GERM-THEOKY  OF  DISEASE. 


iects  if  thev  are  closely  packed  and  excluded  from  the  air,     tendants  on  cholera  patients  are  no  tnore  frequently  at- 
jects.it  tney  are  cioseiy  pai-iieu  »  ,„„„,u  „r  ,;„.„       t»nkp,l  hv  the  d  sease  than  persons  who  hold  themselves 


it  will  preserve  its  energy  for  an  indefinite  length  of  time. 
Now  beinc  a  material  substance,  the  fact  is  significant 
that  we  fin°d  in  it  a  power  of  reproduction,  or  of  sell-mul- 
tiplication, which  is  at  once  strikingly  analogous  to  that 
of  all  low  living  organisms,  and  at  the  same  time  difficult 
to  bo  explained  on  any  theory  of  chemical  combination  or 
decomposition.  On  this  point,  Dr.  Liebermeister.  in  the 
treatise  already  cited,  cypresses  himself  as  follows:  1  he 
pnlmns  of  hife«t!oHS  diseases  c<nl  rejiruduce  Ihemselres,  and 
that  to  an.  imlimited  extent.  With  a  minimal  quantity  ol 
vaccine  virus  we  can  vaccinate  a  child,  and  obtain  vaccine 
matter  from  him.  From  this  child  ten,  and  even  more, 
children  can  be  successfully  vaccinated  ;  from  each  one  ot 
these  children  ten  more  in  turn,  and  so  on;  so  that  what 
at  first  was  a  scarcely  appreciable  quantity  of  the  virus  of 
the  disease  is  sufficient  to  produce  the  disease  in  1,  10,  lUO, 
inon  10.000  children,  and  so  on  fifi  i'>;^"i'(«'«.  There  is  no 
limit  to  the  extension  of  the  disease  uutil  there  are  no  indi- 
viduals left  to  whom  the  poison  can  be  sucoesslully  con- 
veyed ;  otherwise,  the  number  of  persons  who  could  be 
infected  by  a  minimal  quantity  would  be  unlimited  m  the 
strict  mathematical  sense  of  the  word.  As  with  the  vac- 
cine virus,  so  with  variola,  measles,  scarlet  fever,  typhus 
fever,  syphilis,  malignant  ulcers,  blennorrhceas,  etc. — the 
poison  can  be  multiplied  to  an  endless  extent.  In  opposi- 
tion to  such  fi^ts  as  these,  all  hypotheses  which  refer  these 
poisons  to  certain  known  or  unknown  chemical  combina- 
tions—and such  views  are  even  now  sometimes  advanced- 
must  be  abandoned  as  thoroughly  untenable." 

Another  consideration,  pointing  in  the  same  direction,  is 
the  fa^t  that  every  contagious  disease  preserves  for  ever 
the  same  invariable  type.     On  this  point  we  cannot  do 
bettsr  than  to  quote  once  more  from  Liebermeister.     "  A 
peculiarity  of  the  infectious  diseases,"  observes  this  au- 
thority, "  which  they  have  in  common  with  the  poisons 
proper,' or  intox-icrifi'mis,  but  by  which  they  also  differ  in 
the  most  marked  manner  from  ail  otht?r  diseases,  is  their 
snedfirness.  which  shows  itself  in  the  fact  that  always,  and 
under  all  circumstances,  a  given  kind  of  disease  is  solely 
due  to  a  given  kind  of  morbid  agent  or  cause.     There  is  no 
such  constancy  in  the  relations  between  cause  and  mani- 
festations in  other  diseases.     Exposure  to  the  same  degree 
of  cold  will  occasion  different  affections,  varying  with  the 
individuality  of   the  person  attackel— in    one    person    a 
coryza.in  aiioth-r  bronchial  catarrh,  in  the  third  an  attack 
of  colic  or  diarrhcea,  toothache,  facial  paralysis,  or  any 
other  lighter  or  more  severe  'rheumatic'  affection ;  or,  rice 
versa,  a°catarrh  can  originate  from  irritants  affecting  the 
mucous  membrane  of  the  nose,  as  irritating  fumes,  pungent 
snuff,  mechanical  injuries;  or  also  from  cold  to  which  the 
feet  have  been  exposed,  or  by  poisoning— as,  for  instance, 
with  iodine,  or  even  by  infection.     On  the  other  hand,  vac- 
cination with  the  virus  of  variola  alone  produces  variola, 
if  any  disease  at  all  is  produced  by  it;  vaccination  with 
vaccine  matter  produces  vaccinia  only ;   infection  from  a 
patient  with  measles  only  produces  measles,  and  never 
anythin"   else."      And    further:    ''Various   physiological 
conditions,  and,  indeed,  other  pre-existing  affections,  are 
influential  only  so  far  as  they  increase  or  diminish  the  sus- 
ceptibility ;  the  kind  of  disease  will  not  be  determined  by 
it.     Through  the  longest  series  of   generations,   diseases 
pres-rve  their  specific  character  with  the  utmost  persist- 
ency ;  and  if,  at  times,  some  of  those  char.aoteristics  are 
not'b'rouirht  into  complete  maturity,  owing  to  an  unfavor- 
able  field   for  their  development,   yet  they  assume  them 
a<'ain  so  soon  as  they  are  planted  in  favorable  soil.     The 
w°athcr,  the  period  of  the  year,  the  climate,  the  condition 
of  the  soil,  etc.,  conduce  to  or  prevent  the  spread  of  an  in- 
fectious disease,  but  they  never  change  the  nature  of  tho 
disease— the  diseases   which   in  all  climates,  as    cholera, 
smallpox,  syphiTis,  exhibit  the  same  essential  characters 
everywhere.      The    kind  of  diet  and  all   other   physico- 
chemical   influences   act  indifferently  with   regard   to   the 
nature  of  the  affection.     In  fine,  it  may  bo  said  that  no 
individual  or  external  influence  ever  decides  the  nature  of 
the  affection,  and  one   infectious   disease   is   never  under 
such  conditions  changed  into    another."     There   is    here 
something  so  closely  resembling  the  persistency  of  species 
in  or"-anio  n.atiire  that  we  cannot  but  recognize  in  the  an- 
alogy a  strong  argument  in  favor  of  identity  of  cause. 

sTiU  another  consideration  of  no  less  interest  in  this  dis- 
cussion than  those  already  presented  is  derived  from  the 
phenomena  .attending  the  propagation  of  the  class  of  dis- 
eases distinguished  as  minsmatirnU;/  eonln<]i<ms.  These  dis- 
eases are  not  communicated  from  individual  to  individua  , 
yet  they  never  make  their  appearance  in  any  place  to  which 
a  diseased  individual,  or  objects  which  have  been  in  contact 
with  such  an  individual,  or  morbid  matter  proceeding  from 
such  an  one.  has  not  been  conveyed.  Cholera  15  an  ex- 
ample of  this  kind,  and  yellow  fever  is  another.     The  at- 


tacked by  the  disease  than  persons  who  hold  themselves 
aloof  with  the  severest  caution.    Yet  in  a  thousand  in- 
stances it  has  been  proved  that  an  atmosphere  contami- 
nated by  effluvia  proceeding  from  choleratic  dejections,  or 
a  source  of  water  which  has  been   even  remotely  polluted 
by  them,  become  active  agents  in   spreading  the  disease. 
This  singular  anomaly  is  in  entire  harmony  with  what  we 
know  of  the  modes  of  reproduction  of  sundry  known  forms 
of  parasitic  animal  life.     The  embryos  must  pass  through 
two  stages  of  development — one   within   the  body  of  the 
animal  which  they  infest,  and  the  other  without.     When 
the  Trichina  spircilishas  become  encysted  in  the  muscle  of 
a  living  animal,  the  animal,  if  it  survives  the  crisis,  is 
troubled  no  more.  Reproduction  will  not  take  place  unless 
the  cyst  shall  afterwards  pass  into  the  stomach  of  another 
animal.      The  Taiiin.  or  tapeworm,   cannot  pass  directly 
from  one  person  to  another.     An  intermediate  stage  of  de- 
velopment is  necessary.     Examples  of  this  description  fur- 
nish us  with  a  key  to  the  explanation  of  miasmatic  con- 
tagious diseases,  which  is  not  only  consistent  with  the  theory 
of^a  coutar/ium  virnm.  but  forms  a  strong  argument  in  sup- 
port of  that  theory.   On  this  point  Dr.  Liebermeister  says: 
"  If  we  think  that  a  procedure  similar  to  what  we  know 
with  sufficient  accuracy  takes  place  in  the  development  of 
the  Tsenia  also  takes  place   in   the  development  of  every 
disease-poison— that,  for  example,  the  organisms  which  are 
the  root  of   cholera    have,  in  their  reproduction,  to  pass 
through  two  stages  of  development,  the  one  outside  the 
human    body,  and    the  other    within— then  the  difficulty 
which  envelops  the  affair  is  removed.  The  fresh  discharges 
of  cholera  patients  contain  these  organisms  in  the  stage  of 
their  development  in  which,  if  introduced  into  the  body  of 
another,  they  do  not  reproduce  themselves  further,  and  can 
cause  no  infection   with  cholera;    before  they  are  again 
capable  of  it  thev  must  pass  through  another  stage  of  de- 
velopment outside  the  body."     The  phenomena  attending 
the  propao'ation  of  the  miasm,atic  contagious  diseases  are 
thus  in  strict  harmony  with  what  we  know  of  the  modes 
of  reproduction  of  many  low  forms  of  organic  life;  while, 
upon  the  purely  chemical  theory,  they  present  an  enigma 
incapable  of  solution.     In   the   words  of  Lehert,  the  dis- 
tin^ruished  pathological  anatomist  of  Vevay,  who  has  dis- 
cusled  this  subject  in  Ziemssen.  "  the  universally  accepted 
specific  cholera-germ  must  be  either  an  organic  poison  or 
a  living  organism.    But  in  the  whole  range  of  toxicology,  a 
subiect°now  so  accurately  understood,  there  is  not  a  single 
oiis'ervation  that  speaks  even  approximately  in  favor  of 
the  purely  toxic  character  of  the  cholera-germ." 

Yet  notwithstanding  the  undeniable  weight  of  these  ar- 
guments, the  germ-theory  of  disease,  at  least  when  stated 
in  all  its  generality,  cannot  be  said  as  yet  to  have  obtained 
acceptance  with  a  majority  of  the  medical  profession.  Se- 
rious difficulties  present  themselves  in  connection  with  the 
subject,  which  as  yet  it  fails  to  explain  ;  and  among  these 
are  the  objections  strongly  put  by  Dr.  Bastian,  that  the 
theory  demands  a  belief  in  the  existence  of  about  twenty  dif- 
ferent kinds  of  organisms  never  known  in  their  mature  state, 
and  whose  existence  is  not  demonstrated,  but  simply  jiostn- 
lated  •  and  that  these  germs,  if  they  exist,  are  not  the  germs 
of  any  known  organisms,  because  such  germs  have  been  ex- 
perimentally shown  to  be  incapable  of  producing  the  particu- 
lar diseases  these  are  assumed  to  cause.  Moreover,  feeding 
on  putrid  flesh,  as  is  habitual  among  the  Kalmucks,  is  follow- 
ed by  no  injurious  consequences,  though  such  flesh  swarms 
with  bacteria;  and,  as  the  author  just  referred  to  affirms 
the  or''anisms  of  ordinary  putrefactions  maybe  introduced 
even  into  the  blood  of  men  and  animals  without  producing 
any  of  these  specific  diseases.  The  same  writer  asserts 
that  in  sheep-pox  the  blood  and  the  secretions  are  not  in- 
fective, though  this  disease  is  allied  to,  and  even  more  vir- 
ulently contagious  than,  human  smallpox. 

What  account  shall  we  give,  then,  of  the  multiplication 
of  fun.'i  and  Algas  in  diseased  blood,  if  these  organisms 
are  not" the  cause  of  the  disease  ?  Simply,  that  the  diseased 
condition  furnishes  to  the  organisms  the  pabulum,  which  is 
not  present  in  the  healthy  state.  For  the  cause  of  the  dis- 
ease we  must,  on  this  supposition,  look  elsewhere,  and  we 
shall  be  compelled,  perhaps,  to  fall  back  upon  the  chemical 
doctrine  of  sympathetic  decomposition.  Many  causes,  .n 
fact,  produce  profound  changes  in  the  blood  with  which 
parasites  have  nothing  to  do.  This  is  true  of  prussic  acid 
Lnd  of  the  venom  of  serpents,  both  of  which  produce  fatal 
effects  with  singular  rapidity.  Of  ■'  the  black  death,  which 
ra-ed  in  the  fifteenth  century,  Bastian  quotes  from  Hecker 
that  '■  many  were  struck  as  if  by  lightning,  and  d>ed  on  the 
«pot;"  and' he  cites  the  testimony  of  Dr.  Aitken  to  the  fac 
that,  when  the  cholera  reached  Muscat,  instances  occurred 
in  which  only  ten  minutes  elapsed  from  the  first  apparent 
seizure  till  life  was  extinct.  These  are  cases  for  which  the 
germ-theory  affords  no  solution.     On  the  other  hand,  we 
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have  the  numerous  observations  and  experiments  of  Coze 
auJ  Feltz,  of  BurJon-Sandcr.son  and  Klein,  of  Klebs,  of 
Davainc,  of  Zahu  ami  Tie^el,  and  others,  in  which  rahbits 
and  guinoa-|>i;;s  were  inoculated  with  bacterious  blood 
drawn  from  patient!*  laborJuj;  under  a  great  variety  of  in- 
fectious disease?,  including  pyaemia,  septicaemia,  sinallpox, 
measles,  scarlet  fever,  typhoid  ftivt-r,  etc. — observation.s  and 
experiments  which  wctMii  to  leave  little  ruom  for  doubt  that 
these  organisms  are,  in  (act,  in  these  cases,  the  vehicles  of 
the  infection  and  the  causes  of  these  several  diseases.  It 
was  observed,  for  instance,  that  successive  inoculations  in- 
crease the  intensity  of  the  virus,  and  that  along  with  the 
increase  of  toxic  power  the  number  of  the  organii^ms  in 
the  fluids  manifesting  it  was  correspondingly  increased. 
It  is  true  that  the  diseased  fluid  is  itself  neces.^arily  intro- 
duced into  the  animal  inoculated  along  with  the  contained 
bacteria, so  as  to  leave  the  question  still  somewhat  in  doubt 
to  which  to  ascribe  the  induced  disease.  Some  light  is 
thrown  upon  this  qucstiun  by  certain  experiments  of  Drs. 
Zahn  and  Tieg<-I,  who  in  cases  of  septicaemia  filtered  the 
parasitLS  from  the  liquid;  and  having  done  this,  found  that 
the  clear  liquid  rausi-d  heavy  but  transient  fever  without 
suppuration,  while  the  same  fluid  with  the  jiarasites  pro- 
duced suppuration  extraordinarily  widespread. 

In  view  of  the  conflicting  character  of  the  evidence  sur- 
rounding the  vcxetl  problem  under  consideration,  it  may 
bo  permitted  us.  perhaps,  at  present,  to  hold  by  the  con- 
clusion, that  neither  the  germ-theory  of  contagious  dis- 
ease, nor  the  chemical  theory,  is  exclusively  true,  but  that 
each  of  these  morbiiic  influences  has  a  range  of  action  of 
its  own  ;  and  that  in  some  eases  it  is  eminently  probable 
that  the  disease  in  its  inception  is  attributable  to  one  of 
these  causes,  and  that  is  the  chemical,  but  owes  its  subse- 
quent virulence  mainly  to  the  other — that  is,  to  the  pres- 
ence of  rajiidly-multipiyiug  vegetable  organisms.  By  the 
proper  application  of  this  key  we  may  succeed  in  solving 
most  of  the  perplexing  anomalies  which  particular  exam- 
ples have  seemed  to  pr(^sent,  and  shall  And  a  common 
ground  on  which  the  champions  of  opposing  views  may 
meet  ami  harmonize  their  differences. 

As  to  the  bearing  of  this  question  upon  public  hygiene 
and  tho  principles  which  should  govern  sanitary  legisla- 
tion, it  is  to  be  observed  that,  if  wo  accept  the  chemical 
theory  of  contagion  as  exclusively  tho  true  one,  we  can 
hardly  avoid  admitting  the  possibility  that  contagious 
disease  may  originate  in  a  healthy  individual  without  com- 
munication with  a  person  already  diseased.  The  causes, 
whatever  they  may  be,  will  be  found  in  surrounding  condi- 
tions. It  is  certainly  beyond  question  that  the  cholera  in 
the  Mississippi  Valley  during  the  summer  of  187.'i  did  not 
originate  from  without.  Somewhere  conditions  must  have 
existed  which  favored  its  origination  de  iioi'o  in  our  own 
country.  In  this  view  of  the  subject,  the  business  of  sani- 
tary science  is  to  discover  the  nature  of  the  deleterious  con- 
ditions tending  to  induce  disease,  and  to  prevent  their  oc- 
currence. 

If,  on  the  other  liand,  infectious  disease  is  propagated  by 
living  germs  alone,  what  we  h.ave  to  aim  at  is  to  devise 
measures  (V)r  promptly  extirpating  those  germs  tho  moment 
the  disease  apjicars.  Hut  as  tlie  necessary  measures  of 
precaution  or  extirpation  will  bo  substantially  the  same, 
whatever  may  be  the  theoretic  views  entertained  as  to  the 
nature  and  the  origin  of  tho  evil  to  bo  met,  our  legislation 
in  any  ease  is  liki-ly  to  be  practically  the  same,  however  in 
its  motive  it  may  be  logically  different.  Pure  air.  pure 
water,  wholesome  food,  thorough  drainage,  rigidly-enforced 
cleanliness,  the  severe  exclusion  from  towns  and  cities  of 
in<luHlries  which  contaminate  the  air  with  noxious  gases  or 
offensive  effluvia — especially  such  as  arise  from  decaying 
organic  matter — the  prevention  of  overcrowding  in  <iwcll- 
ings,  the  prompt  and  complete  disinfec-tion  of  every  spot 
where  pestilence  may  lift  its  head,  and  of  every  article  and 
substance,  Inehiding  the  dejecta  of  the  sick,  which  may 
serve  Jts  a  vehicle  of  disease,  antl  finally,  a  well-organized 
sanitary  police  and  untiring  vigilance  on  the  part  of  its 
members,— these  are  the  objects  which  the  guardians  of  the 
public  health  must  tabor  to  secure,  to  whatever  school  of 
etiology  that  tliey  may  happen  to  belong.  It  is  indeed  n 
fortunate  cireumslance — a  faet  hardly  <ibservaolc  in  any 
other  tlepartrnenl  <)f  practical  human  effort— that  here  the 
champions  of  conflicting  tlieories,  however  freely  they  may 
splinter  lances  in  the  area  of  eontrovi-rsy.  are  always  found 
marching  harmotiionsly  side  by  side  in  tho  field  of  actual 
warfare  and  in  the  face  of  the  common  enemy. 

The  study  of  the  laws  of  hygiene  is  assuming  at  tho 
present  day,  in  tho  estimation  of  the  public  and  of  the 
inedi(ral  profession  it  sell,  an  iTiiportanco  whi(di  places  it 
abi)ve  even  the  proper  business  of  the  profession — that  of 
the  science  of  theriipeuties.  I)rugs,  whether  remedial  wr 
prophylactic,  are  falling  more  and  more  into  disrepute: 
and  it   is  felt  that  pntphylantic  action    is   infinitely  better 


than  prophylactic  draughts.  Such  has  been  tho  succces 
of  modern  measures  for  closing  up  all  the  insidious  ap- 
proaches by  which  disease  has  hitherto  cflected  its  entrance 
into  the  family,  the  community,  or  tho  individual  organism, 
as  to  encourage  a  hope,  even  so  seemingly  wild  and  vision- 
ary, as  that  a  time  is  coming  in  which  disease  itself  shall  be 
utterly  extirpated,  and  men  shall  begin  to  live  out  the  days 
which  Heaven  intended  for  them.        F.  A.  P.  Baunahd. 

G^rome  (Jkan  Leoni,  b.  at  \Y'soul,  France,  May  11, 
ISli-l,  son  of  a  jeweller;  became  a  student  of  painting  with 
Paul  Delarocho  1841  ;  followed  for  a  time  tho  course  at  tho 
Kcole  des  Beaux  Arts,  and  in  1844  went  with  his  master  to 
Italy.  He  exhibited  paintings  at  the  Salon  in  1817,  and 
since  then  has  been  a  diligent  contributor.  A  journey  into 
Turkey  and  along  the  western  banks  of  the  Danube  in 
I85^»,  and  in  ISjO  a  long  excursion  into  Egypt,  furnished 
him  with  rich  materials  for  his  art.^  In  18G;i  ho  was  ap- 
pointed professor  of  painting  in  the  Ecole  des  Beaux  Arts; 
in  18rj.'>  was  chosen  member  of  the  Academy  ;  obtained  a 
third-class  medal  in  184",  two  second-class  in  1848  and 
18.').'),  and  a  medal  of  honor  at  the  Universal  Exposition  of 
1887.  In  1SJ5  he  was  created  a  chevalier  of  the  Legion 
of  Flonor;  in  1867  he  was  made  an  oftieer;  then  two  years 
later  the  decoration  of  the  Red  Eagle  was  conferred  on 
him.  GerAme's  pictures  are  well  known  through  t!ie  ])ho- 
tograph  :  The  Duel  after  the  Mnsqucntde,  The  Death  of 
Ctemir,  Civsar  and  the  Gladiators,  King  Candaulcn,  Phit/ne, 
Cleopatra  and  Ciesar,  Jerusalem,  are  among  the  most 
familiar.  The  artist  loves  sombre  and  sinister  themes,  with 
a  strong  element  of  sensuous  life  in  tliem.  The  A<je  of 
Aii'iKXtun,  Thr  Iferay  nf  the  Kinpire,  The  Plague  at  Mur- 
seiifex.  The  D'-nth  tf  St.  Jerome,  are  examples.  Ills  works  are 
all  powerfully  imaginative  and  suggestive,  though  not  often 
pleasantly  so  ;  a  morbid  taint  runs  through  them,  but  they 
are  clearly  drawn  and  carefully  studied  :  few  of  them  are 
bright  or  glad,  but  few  arc  destitute  of  a  subtle  and  fasci- 
nating beauty.  0.  B.  Fkothingham. 

Gero'na,  province  of  Catalonia,  Spain,  bounded  by 
France,  the  Mediterranean,  and  the  provinces  of  Barcelona 
and  Lerida.  Area.  241.'»  square  miles.  Pop.  322,031.  It 
is  a  romantic  mountain-region,  rich  in  wheat,  wine,  olives, 
walnuts,  and  all  kinds  of  fruits,  ancl  traversed  by  the  only 
highway  which  bads  from  Spain  over  the  Pyrenees  into 
France.  Cattle  are  reared  extensively,  and  along  the  coast 
the  people  are  largely  engaged  in  maritime  pursuits.  Cap. 
Gerona. 

Gcrona9  fortified  town  of  Spain,  in  the  province  of 
Gerona.  on  the  Ter.  Its  cathedral  is  a  fine  Gothic  building 
of  the  fourteenth  century.  It  has  been  besieged  twenty- 
eight  times,  and  taken  five  times.      Pop.  7Cti'>\. 

Geropi'ga,  Geropig^'ia,  or  Jerupi^'ia,  a  factitious 
liquor  exported  from  Portugal  as  bramly,  and  imported 
into  the  V.  S.  and  Great  Britain  as  wine.  It  is  variable  in 
composition,  but  gr-ncrally  consists  of  gra|)e-jnice.  brandy, 
sugar,  logwood-extract,  and  other  ingredients.  The  V.  S. 
is  the  principal  market.  It  is  used  in  making  imitations 
of  wine  and  other  liquors.     It  is  a  villainous  compound, 

Ger'rish  (FncnEnic  IIknrv),  A.  M..  M.  D.,  b.  at  Port- 
land, Me.,  Mar.  21,  1845;  graduated  at  Bowdoin  College 
IsrjC),  aiicl  took  his  medical  degree  there  in  isriK;  becamo 
in  li^7-l  ^irofessor  of  matciia  mcdica  and  therapeutics  in 
Bowdoin  College,  and  in  1874  became  also  professor  of 
physiology,  therapcullcs,  and  materia  medica  in  the  I'ni- 
versity  of  Michigan  ;  is  also  pathologist  to  the  Maine  Gen- 
eral Hospital  since  1874.     Residence,  Portland,  Me. 

<-or'ry,  post-tp.  of  Chautauqua  co.,  N.  Y.,  contains 
sevcritl  sulphur  springs  and  a  spring  of  inflammable  gas. 
Pop.  lo'iii. 

Gerry  fEi.nninfii:),  h.  at  Marblehcad,  Mass.,  July  17, 
1744  ;  graduated  at  Harvard  in  1702  ;  became  a  successful 
merclumt  of  his  native  town  anri  a  prominent  provincial 
legislator  ami  patriot  :  was  spec-ialty  interested  in  the  naval 
operatifnis  of  the  Revolution,  and  was  the  founder  of  the 
Massachusetts  admiralty  court;  in  the  Continental  Con- 
gress 1770-8.");  signed  the  Declaration  of  Independence: 
one  of  the  framers  of  the  IJ.  S.  Constitution  1787,  but  re- 
fused to  sig?i  il  ;  in  Congre>s  again  1789-03;  was  with 
Piuckney  and  Marshall  a  special  minister  to  France  171'7  ; 
chosen  governor  of  Massnchnsetis  (Anti-Federalist)  ISIO 
and  1811,  and  defeated  when  running  for  that  ofllee  in 
171)8.  18(11.  and  1812;  chosen  VieePresident  of  the  U.  S. 
in  1812;  and  d.  at  Washington.  D.  C.  Nov.  23,  1814. 

Gers,  department  of  France,  on  the  slope  of  the  Pyre- 
nees, ranges  of  which  tniverse  it  from  S.  ti»  X..  forming 
large,  well-watered  valleys.  The  soil,  however,  is  only 
mediocre.  Wine  is  the  main  produce,  but  it  is  of  an  in 
ferior  quality,  and  mostly  transformed  into  Armaguae 
brandy.      Many  muh-s  are  reared  for  (he  Sjmntsh  nnirkct. 
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Gerson,  de(JEAN  Charlier),  called  Doctor  Christian- 
ISSIMUS,  b.  at  Gersou,  near  Ilheinis,  France,  Dec.  14,  1303. 
In  1377  he  was  sent  to  the  College  of  Navarre.  Paris,  studied 
theology  under  D'Ailly  {Malleus  frn'rcticorum),  from  whose 
hands  in  1392  he  received  the  doclor's  hat.  having  previ- 
ously, while  only  a  bachelor  of  divinity,  becu  employed 
upon  missions  to  the  rival  jiopes,  with  a  view  to  ending  the 
great  sohisui  then  existing.  In  1409  he  went  to  the  Council 
of  Pisa,  and  in  1414  to  that  of  Constance,  in  which  he  rep- 
resented the  (lallican  Church,  and  in  which  he  favored  the 
superiority  of  the  councils  to  the  pope  and  the  reform  of 
the  Church  within  itself.  He  zealously  advocated  the  burn- 
ing of  IIuss  and  jQroine  of  Prague.  His  opposition  to  the 
preaching  friars  (Dominicans),  as  rivals  of  the  secular  clergy, 
raised  up  so  many  enemies  that  he  retired  to  Germany, 
where  he  lived  until  1 4 Ht,  after  which  he  went  to  the  Celes- 
tine  convent  of  Lyons  and  became  a  catechist  of  poor  chil- 
dren. There  he  d.  July  12.  1429.  Gerson's  chief  aim  was 
the  reform  of  the  Church  from  within  itself.  He  was  the 
great  founder  of  Galliennisra.  As  a  philosopher  ho  hated 
the  scholastic  pedantry,  and  tried  to  substitute  a  practical 
and  semi-mystical  theology,  opposing  the  mixture  of  divin- 
ity and  human  science  then  in  vogue.  He  gave  much  at- 
tention to  the  subject  of  judicial  astrology,  whicli  he  com- 
bated with  success.  He  was  a  vohiminous  writer,  and 
many  authorities  {chiefly  French  or  Benedictine)  have 
claimed  for  him  the  authors^hip  of  7>e  Intitalione  Christ!, 
usually  ascribed  to  Thomas  a  Kempis. 

Ger'stiicker  (Frikdricii),  b.  in  Hamburg,  Germany, 
May  16,  1816.  After  a  brief  schooling  he  was  apprenticed  to 
a  grocer,  but  ran  away  to  Bremen,  whence  he  shipped  in 
1S37  as  cal)in-boy  on  a  vessel  bound  for  New  York.  After 
journeying  through  the  U.  S.  aud  Canada,  performing  such 
work  as  he  could  get,  being  at  different  times  a  sailor,  jew- 
eller, hunter  and  tra])per.  and  hotel-keeper,  he  returned  to 
Germany  in  1S43,  and  published  au  account  of  his  travels 
in  several  volumes  (1S43-49).  He  spent  the  years  1849-52 
in  making  a  journey  around  the  world,  aud  a  narrative  of 
his  travels  which  he  published  on  his  return  became  very 
popular.  In  ISfiO-dl  he  made  the  tour  of  South  America, 
and  in  1S02  accompanied  Duke  Ernest  of  Gotha  on  a  tour 
through  Africa;  visited  Central  America  in  lSfi3,  and  in 
1SG7  started  upon  another  journey  around  the  world,  re- 
garding which  he  wrote  a  number  of  interesting  volumes. 
His  works  have  been  translated  into  English.  I),  at  Vienna 
May  31,  1S72.  G.  C.  Simmons. 

Ger'vas,  a  South  American  and  West  Indian  shrub, 
Stachytnrphcta  Jamnlaunis  (order  Verbenaceir),  whoso 
leaves  have  valuable  medicinal  properties,  and  arc  used  as 
a  sui)stifute  for  tea.  Considerable  amounts  are  used  for 
adulterating  tea  in  Europe. 

Ger'vase  of  Tirbury,b.at  Tilbury,  Essex,  England, 
was  a  reputed  nepliuw  of  Henry  11. ,  and  about  1208  was 
made  marshal  of  the  kingdom  of  Aries.  Author  of  a  re- 
markable (ftln  Impcrinlia,  a  medley  of  history,  curious 
learning,  fables,  and  the  natural  science  of  that  day  ;  and 
perhaps  author  of  a  Ifiston/  of  Britain,  which  must  not 
be  confounded  with  the  valuable  Cfirouicle  of  Gervase 
of  Canterbury,  a  monk  probably  contemporaneous  with  the 
foregoing,  and  author  also  of  a  history  of  the  archbishops 
of  Canterbury. 

Gervi'mis  (Gkorg  Gottfried),  b.  at  Darmstadt,  Ger- 
many, May  2t1.  1805  ;  studied  at  Heidelberg  and  in  Italy  j 
became  in  1S35  professor  extraordinary  at  Heidelberg;  was 
1S36-37  professor  of  history  and  literature  at  Gdttingen, 
but  lost  his  place  for  political  reasons  ;  became  honorary 
professor  at  Heidelberg  184  (.  and  d.  there  Mar.  18,  1871. 
His  works  include  Gesrhic/ife  <lrr  Aur/efsachnen  im  Uehcr- 
hlirk,  1S30;  Genchichte  dcr  (leutHchen  Dichtnuff  (1871)  ;  Ge- 
schirhtc  del  neumehnten  Jiihrhnnderts  (8  vols.,  1855-56)  ; 
works  on  Shakspeare.  etc.  He  was  a  prominent  liberal 
politician  and  journalist.  His  history  of  the  nineteenth 
century,  written  in  admirable  style,  had  a  profound  po- 
litical influence  in  (Tcrmany.  at  once  correcting  the  revo- 
lutionary tendencies  of  his  time,  and  checking  the  oppos- 
ing reaction  of  the  conservative  classes. 

GeseSls'ville,  a  v.  of  Fairchild  co.,  0.     Pop.  58. 

Gese'nius  (Friedricr  HEiNRirn  Wilhelm).  D.  D.,  b. 
at  Nordhausen  Feb.  3.  1786;  studied  at  Helmstadt  and 
Giittingen,  and  taught  in  hotli  universities  ;  became  in  1S09 
professor  of  ancient  literature  i\i  Heiligenstadt,  professor 
of  theology  at  Halle  in  1810.  and  d.  Oct.  23. 1842.  He  was 
an  outspoken  rationalist,  but  gave  a  great  impulse  to  Ori- 
ental learning  by  his  philological  works.  The  chief  of 
these  are  fffbraiMcfirs  nnd  Chnldainchen  Hnndtrorti-rhufh 
(1810-12  :  many  editions) ;  Hehr'diHche  Grammatik  {\?'\^)  • 
Kritinchr.  Grurhirhff  der  ffchr.  Sprarhe  (\?i\b)  ;  De  Penta- 
tench}  Samaritoui  Oriijine  (1815)  ;  a  translation  nnd  com- 
mentary on  Isaiah   (1820-21)  j  the  Hebrew  and  Chaldee  i 


TkesanruSf  finished  by  Rtidiger  (1827-53);  aud  Srrip~ 
tnnv  lingiifpqne  Phceiiidce  monument  a  quutqnot  Buperntini 
(1837). 

Ges'ner  (Abraham).  M.  D.,  b.  at  Cornwallis,  N.  S.,  in 
1797;  studied  medicine  in  England,  and  received  his  de- 
gree in  1827;  acquired  repute  as  a  naturalist  and  chemist; 
was  appointed  to  make  a  geological  survey  of  the  lower 
])rovinces  of  what  is  now  the  Dominion  of  Canada ;  patent- 
e<l  a  process  for  kerosene  oil;  author  of  Minernlotjif  and 
Gcolntf//  of  Nora  Svotia  ;  Induntrial  lieftonrces  of  Kora 
Scotia;  Kcip  Urnuawick  (1847);  Gculotjii  of  New  Bnuis- 
wiclc.  Nova  Scotin,  and  Prince  Edirnrd'n  I/<l<iu<i:  Practical 
Treatise  on  Petroleum,  ^tc.  ;  Fiftherirs  of  the  I'rovinces;  and 
Other  works.     D.  at  Halifax,  N.  S.,  Apr.  29,  18fi4. 

Gesner  (Johann  Mattrias).  an  eminent  Latin  scholar 
and  editor,  was  b.  at  Roth,  near  Ansbach.  Apr.  9.  ir.9I  : 
studied  first  in  the  gymnasium  at  Ansbach.  and  then  in 
the  University  of  Jena;  was  appointed  associate  recttn*  in 
Weimar  1715;  rector  of  the  gymnasium  in  Ansbach  1728; 
removed  to  Leipsic  as  rector  of  the  Thomas  School  in  1730, 
whence  bo  was  transferred,  on  the  establishment  of  the 
ITnivcrsity  of  Gottingen.  to  that  institution  as  professor  «f 
philosophy  in  1734.  He  founded  the  Seminarium  Philo- 
logicura  in  the  university,  greatly  improved  the  schools  of 
Hanover,  over  which  he  had  a  general  supervision,  and 
was  of  great  service  to  the  university  library.  His  literary 
productions  were  chiefly  editions  of  the  Latin  authors  and 
works  in  illustration  of  them — viz.  S>riptorrs  Pci  Hiisticie 
Latiiii  (the  Latin  agricultural  writers),  Leipsic.  1735,  2 
vols.  4to  (new  edition  by  Ernesti,  1774)  ;  Plinii  Epii*tolif  ; 
Clnndiauus  ;  fforatii  Eclogir  ;  Quintilian  ;  A'ovus  h'ut/ft!v  et 
ernditionis  Pomaniv  ThcBanrns,  Leipsic.  1749,  4  vols.  fol. ; 
Prifite  linese  isagogea  in  ernditioncm  vnivcraam,  Leipsic, 
1784,  2  vols.  8vo;  Opuftcula.  Breslau,  1743-45,  8  vols.  8vo. 
A  collection  of  his  letters  (  Thrftaunis  rpinttilarunt  Ganeri) 
was  published  by  Klotz,  Hallc,  1708.  D.  Aug.  4,  1701. 
(Sec  Cretzer,  Gench.  der  Clans.  Philologie ;  Narratio  de 
J.  M.  Gesnei-o,  in  Ernesti's  Opuscida.)  H.  Drisler. 

Gesner,  or  Gessuer  (Salomon),  b.  at  Ziirich  Apr.  1, 
1730;  author  of  Uophuls  (1754);  Inlclc  tind  Ynriro  ;  Idgh 
(1756),  and  other  poetical  works;  Der  Tod  Abeh  (1758,  a 
prose  poem),  besides  dram.as,  talcs,  etc.  His  etchings  are 
for  the  most  part  very  fine,  and  he  had  a  good  reputation 
as  a  landscape-painter.     D.  at  Ziirich  Mar.  2,  1788. 

Gesner,  von  (Conrad),  M.  D.,  b.  at  Ziirich.  Switzer- 
land. Mar.  20,  iJl*'.,  of  a  family  which  subsequently  pro- 
duced many  learned  men  ;  studied  at  the  leading  univer- 
sities of  Europe,  and  became  a  physician  and  professor  in 
his  native  town  ;  author  of  a  very  large  number  of  learned 
works,  of  which  Bibliothcc<t  Z'nirersalin  (1545-48),  an  im- 
portant bibliographical  treatise ;  Catalogua  Plantttnnn 
(1542);  Ifistoria  Animalimn  (5  books,  1551-87);  Dt  Raria 
Hcrhis  (1554),  are  noteworthy.  D.  Dec.  13,  1505,  nnd  was 
for  many  years  considered  a  high  authority  in  botany,  zoo- 
logy, etc. — Joiiann  vox  Gesner,  M.  D.  (b.  at  Ziirich  Mar. 
28,  1709  ;  d.  Slar.  28, 1790),  was  also  a  j)rominent  physician, 
and  a  leading  writer  upon  botany,  physics,  and  mathe- 
matics. 

Gesneria'cere  [from  Gcsnrria,  one  of  the  genera],  a 
natural  order  of  exogenous  herbs  aud  shrubs,  mainly  tropi- 
cal, often  parasitic  or  epiphytic,  and  South  American,  al- 
though one  eub-order  or  tribe  is  Asiatic  and  Polynesian. 
SoniQ  are  handsome  greenhouse  plants,  and  a  few  yield 
useful  dyes  or  fruits.  Kcither  the  U.  S.  nor  Europe  have 
any  plants  of  the  order. 

Ges'ta  Romano'rnm,  one  of  the  oldest  mediajval 
collections  of  pious  legends,  designed  for  the  editication  of 
the  monks  and  clerks.  It  was  compiled  probably  by  one 
Elinandus  at  a  very  imcertain  date,  and  moral  reflections 
were  interpolated  by  Peter  Berchorius  (d.  1302),  a  Bene- 
dictine of  Poitou.  It  was  written  in  Latin,  but  translated 
into  most  of  the  vulgar  tongues  of  Europe,  and  down  to  the 
revival  of  learning  was  extensively  read.  Many  of  the  le- 
gends are  told  with  charming  simplicity.  Richard  Robin- 
son's translation  (1577)  is  incomplete:  Charles  Swan's 
(1824,  2  vols.)  has  copious  notes. 

Gesta'tion  [Lat.  gentatin,  from  gcRtn,  to  "carry;"  Fr, 
gestation;  It.  gentazione;  Span,  gefifaeinn;  Ger.  Triirhtig- 
keit:  Gr.  Kv-qai.'sX  syn.  utero-gestation],  the  carrying  of  the 
young  animal  by  the  mother  up  to  the  time  of  its  birth. 
This  being  effected  by  the  uterus,  or  womb,  occurs  only  in 
the  Mammalia  (which  see),  since  the  females  of  that  class 
alone  possess  that  organ.  Gestation  begins  with  concep- 
tion, and  is  brought  to  an  end  by  parturition,  and  includes 
the  progress  of  the  young  animal  in  development  through- 
out this  period.  Gravidity,  or  pregnancy,  though  of  pre- 
cisely corresponding  duration,  refers  to  the  condition  mean- 
while of  tlie  mother  alone.  In  birds  and  other  oviparous 
animals  the  germ  is  expelled  from  the  body  of  the  female 


GESTATION. 


as  ono  of  the  conetitaents  of  the  e^^g,  and  subsequently  un- 
(lorj;oes  further  development  during  incubation  until  the 
youuj^  is  hatched.  In  the  Mumnialia  the  young  animal — 
called  the  cmhryo  in  the  human  species  during  the  first 
four  months,  and  afterwards  till  birth  the  foetui* — is  not 
separated  from  the  mother  till  so  far  developcl  a?  to  be  ca- 
pable of  at  onue  maintaining  life  independently  of  her. 

The  /'tfiitiilitif  of  animals,  or  their  capability  of  bearing 
yonug,  depends  both  on  the  frequency  of  gestation  and  the 
number  produced  at  a  birth;  both  of  which  factors  vary 
inverj^ely  with  the  size  of  the  animal  and  the  duration  of 
gestation,  as  a  general  rule.  The  elephant,  camol,  and 
horse  very  seldom  produce  more  than  one  at  a  time;  the 
lion,  one,  more  often  two  or  three,  sometimes  five  or 
more.  In  these  animals  also  gestation  occurs  only  at 
comparatively  long  intervals,  while  by  the  dug,  cat,  and 
rabbit  from  si.\  to  ten  or  more  are  produced  at  a  litter,  and 
several  times  a  year.  Gestation,  however,  occurs  far  less 
frequently  in  animals  still  in  the  wild  state  than  in  the 
Slime  when  domesticated.  Pigeons  breed  in  the  former 
State  but  twice  a  year:  in  the  latter,  six,  and  sometimes 
even  nine,  times.  The  fecundity  of  the  domesticated  rab- 
bit (L''pH»  cunicuhti)  is  truly  astonishing.  Since  it  begins 
to  breed  at  six  months,  and  has  seven  litters  a  year,  each 
of  from  four  to  twelve,  or  even  mure,  it  was  calculated  by 
Pennant  that  the  descendants  of  a  single  pair  of  rabbits 
would,  without  interference,  amount  in  four  years  to 
1,271.^40.  Fecundity  increases  within  certain  limits  with 
the  animal's  ago.  The  elk  and  hear  projuce  but  ono  at 
first,  but  af'erwards  two  at  a  time,  and  lastly  again  but 
one.  The  young  hamster  produces  only  three  to  six  at  a 
litter — that  of  a  more  advance  i  age.  eight  to  sixteen.  The 
same  is  true  of  the  sow.  (/inrfiarh.)  In  the  human  species 
the  first  is  rarely  a  twin  birth,  especially  if  the  mother  be 
quite  young;  and  although  the  maximum  fecundity  of 
woman  is  attained  at  twenty-iivc  or  twenty-six  years,  al- 
most all  the  cases  of  triple,  quadruple,  and  quintuple  births 
have  occurred  after  the  age  of  thirty.  In  a  remarkable  in- 
stance which  occurred  in  the  city  of  New  York  the  mother 
had  twelve  children  within  four  years  after  her  second  mar- 
riage, at  four  births,  there  having  been  twins  at  the  first, 
triplets  at  the  second  ami  third,  and  quadruplets  at  the 
fourth.  The  first  (twin)  birth  occurred  at  the  ago  of  thirty- 
five:  she  had  previously  given  birth  to  seven  children,  ono 
only  at  a  time.  A  still  more  remarkable  case  occurred  in 
Mercer  co..  Pa.,  in  1810,  ten  children  having  been  born 
within  twelve  months — five  at  each  of  two  births.  Tho 
mother  died  about  a  year  after  tho  second  birth,  but  mean- 
time gave  birth  to  t^ins;  or  twelve  children  in  twenty 
months.  She  was  thirty-seven  years  old  at  her  <Ieath. 
The  fertillttf  of  animals  refers  to  the  actual  number  of 
births,  indepeo'Iently  of  the  capability  of  bearing,  and  is 
the  pro'luct  and  measure  of  their  fecundity. 

The  dttrnii'in  of  gestation  varies  in  different  animals  with 
their  size  and  the  degree  of  development  of  their  young  at 
birth,  both  of  these  influences  being,  however,  modified  by 
the  animal's  habits.  It  is  shorter  in  carnivorous  than  in 
herbivorous  animals  of  similar  size,  since  the  greater  ac- 
tivity of  the  former  would  be  essentially  curtailerj  by  a  pro- 
longed gestation  an<l  a  corresponding  increase  of  size  and 
weight.  Hence,  also,  their  young  are  less  developed  at 
birth  ;  the  eyelids,  for  example,  not  being  yet  separated, 
and  therefore  tho  eyes  not  opening  for  several  days  after- 
wards. A  very  remarkable  example  of  imperfect  develop- 
ment at  birth  is  presented  by  the  kangaroo.  The  young  ani- 
mal is  expelled  from  the  uterus  at  the  end  of  thirty -nine  days, 
while  still  les^  than  lialf  an  inch  long.  an<l  in  a  gelatinous 
and  embryonic  comlilion,  and  then  placer!  in  a  little  pocket 
formed  by  a  fold  of  skin  in  the  inguinal  region,  where  it 
remains,  attached  to  a  teat,  until  so  far  developed  as  to  be 
capable  of  living  when  sepurated  from  the  mother.  The 
animals  next  to  be  named  have  ttie  following  periods  of 
gestation:  (I)  Hrrhirnra. — Tho  elephiint,  '2<\  or  2\  months; 
the  girafl"e.  It  months;  dromedary,  12  months;  buffalo.  12 
months  ;  ass,  12  months  ;  mare,  upwards  of  1 1  months  ;  tho 
tapir,  between  10  and  II  months:  rhinoceros,  I)  months; 
the  cow,  H  monllis;  manyof  thi'  larger  der-r.  over  S  months  ; 
reinileer,  8  months;  sheep  and  goat,  .'»  months;  the  stiw.  1 
mouths.  (2)  /iod*-iitin. — The  beaver,  4  months;  dormouse, 
:il  days  ;  rabbit,  iiO  to  31  days  ;  squirrel  and  rat,  2S  days  ; 
guinea  pig.  21  days  or  less.  (.'()  Cnrnn'orn. — The  bear,  d 
months;  li(»n,  IflS  days  (Van  der  Uneven  says  '.i  month?*) ; 
the  puma.  711  days;  the  fox.  wolf,  and  dog,  tVl  or  <i:i  days; 
the  cat,  .55  or  5(3  days.  (-1)  Mnn^upiitlin. — The  kangaroo 
(the  largest),  only  :iy  days:  tho  opossum,  20  days.  (5)  6V- 
tncf'n. — The  Greenland  whale. about  10  months,  (ft)  Qnnd- 
runiaiKt. — The  most  eomtnon  duration  for  the  \arietii'fl  of 
raonkeys  is  7  months,  and  they  produce  one,  and  Hometimes 
two,  at  a  birth. 

It  was  erroneously  olaimcd  by  ancient  writers  that  every 
aninuil  \mn  ii  fixed  period  of  gestation  except  the  human 


female.  The  duration  now  generally  accepted  for  her  is 
2S0  days  from  the  termination  of  the  last  preceding  men- 
strual epoch,  and  275  days  after  insemination.  But  the  for- 
mer is  merely  an  average  statement.  The  somewhat  shorter 
duration  uf  a  first  gestation  has  long  been  a  ]iopular  idea, 
and  has  recently  been  proved  by  utatistics,  but  in  case  only 
of  young  mothers.  Its  iiicre&se  with  (he  age  probably  docs 
not.  however,  continue  after  txvcnty-sevcn  to  twenty-nine 
years.  The  length  and  weight  (size)  of  the  child  is  also 
found  to  increase  with  the  mother's  age  up  to  the  limits 
just  mentioned,  while  the  number  of  the  birth  after  the 
first  has  no  infinence  in  this  rc-Jpcct. 

Gestation  may  terminate  prematurely  from  violence  or 
otherwise,  such  an  accident  being  termed  an  abortion  if  oc- 
curring before  the  beginning  of  I  he  fifth  mr»n!h.  and  prem- 
ature delivery  if  later,  imt  !-lilI  before  the  average  time.  If 
parturition  occurs  after  the  end  of  .seven  months  (or  210  days) 
the  child  will  ])robably  live,  the  probability  increasing  tho 
more  nearly  the  average  term  is  completed,  ('hiblren  born 
previously  to  seven  months  have  also  lived,  but  only  in  a 
few  well-authentieaterl  instances.  Dr.  Carpenter  ( //««mn 
J^hyeiolngy)  quotes  two  cases  occurring  at  27  weeks  and 
less,  and  one  of  even  22A  weeks.  Dr.  Barker  of  Dumfries 
gives  a  case  of  birth  on  the  iJSth  day  (22^  weeks).  The 
child  grew  to  puberty.  In  the  celebrated  Kinghorn  case 
the  child  was  born  174  days  (21^  weeksl  after  marriage, 
and  lived  more  than  eight  months.  The  majority  of  the 
medical  witnesses  considered  the  child  to  have  been  begot- 
ten in  wedlock.  English  law  allows  a  cliild  of  seven  months 
after  marriage  to  be  legitimate  it"  former  access  can  be  de- 
nied ;  a  circumstance  that  can  seldom  liappen.  According 
to  tho  French  code,  a  child  is  legitimate  if  born  as  late  as 
180  days  after  marriage. 

The  proposition  that  human  gestation  may  be  prolonged 
for  several  days,  or  even  weeks,  beyond  the  average  dur:it  ion, 
was  by  some  of  the  older  writers  i)ronounced  absurd  ;  and  a 
discussion  was  continued  for  a  long  time,  and  not  willmut 
acrimony,  between  Bolin.  ITidieinstreit,  Bouvard.  i\I:ih<m, 
TiOuis,  and  others  on  the  negative  side,  and  Zaechias.  AI- 
berti.  Haller.  Lieutaud,  Bortin,  Houssel,  \'ic(|  d'Azyr.  A. 
I*ctit,  and  Lebas  on  the  aftirmative.  (1)  The  j)rcsumpti<m 
derived  from  comparative  pliysiology  is  very  decidedly  in  i 

its  favor.  M.  Tessier,  whose  observations  were  continued 
through  a  period  of  forty  years  with  every  precaution  against 
inaccuracy,  found  that  of  577  cows  ft  lie  average  term  being 
2S0  days)'.  20  calved  beyond  the  2'.isth  day.  and  some  of 
these  even  as  late  as  the  .'i21st  day — an  excess  of  nearly- 
six  weeks.  Of  447  mares  (the  average  period  being  .*i.'i5 
days),  42  foaled  between  the  ll5!Mh  and  the  411Uh  day  :  the 
maximum  protraction  being  S4  days,  or  one  fourth  of  tho 
usual  term.  Of  912  sheep  (average  being  about  151  days), 
96  yeaned  beyond  tho  \b?>d  day,  and  7  of  these  went  to  tho  i 

157th  day — an  excess  of  6  days.  Of  DJl  rabbits  (average 
about  rU)  days).  25  littered  between  the  'Vli\  anrl  .15th  day, 
the  greatest  protraction  being  one-sixth  of  \\\v  wlude  period, 
and  occurring  also  in  nearly  one-sixth  uf  the  lolal  number. 
Kven  in  the  incubation  of  the  common  hen,  Tessier  found 
not  infrequently  a  prolongation  of  .*i  days,  or  one-seventh  of 
tlio  whole  period.  Earl  Spencer,  accepting  2S4  or  2S5  days 
as  the  average  term  for  the  cow,  fount!  the  two  longest 
terms  in  704  cows  to  be  .''.Oti  and  'i Hi  days;  and  also  that 
of  100  calves  born  between  tho  2!)0tli  andtho  .'{OOth  day.  74 
were  nuiles,  while  all  born  after  tlie  ;^>Oflth  day  were  females. 
llo  also  found  that  in  75  instances  of  tlie  offspring  of  a  par- 
ticular bull,  the  average  of  gestation  was  jnolnnged  from 
2HI  to  2SS.\  days.  Mr.  C  N.  Benunt  found  the  average  in 
(\2  cows  to  be  for  males  288  days,  and  for  females  2S2  days, 
the  longest  period  to  be  lllifi  days,  and  the  shortest  21.'!  days. 
{Aw.Juin'unl  of  Mrd.  Srlrurrn,  Oct.,  1815.)  The  extremes 
of  duration  for  the  cow  being  thus  found  by  these  inde- 
pendent observers  to  be  .S21,  .'U.'{,  and  :;:;6  da>  s,  it  might  be 
expected  that  a  similar  prolongatitui  is  possible  in  human 
gestation,  which  is  so  nearly  of  the  same  average  duration. 
(2)  And  facts,  though  few  in  number  up  to  (he  present 
time,  demonstrate  a  j)ossibIi'  prolongation  at  least  beyond 
ten  months.  Instimces  frequently  occur  to  obstetricians  of 
parturition  liOO  rlays  or  m<)re  jifter  the  ees-*ation  of  tho  last 
j)receding  menstrual  Mow.  But  siudi  eases  are  (d*  no  value 
in  th<'  present  inquiry,  since  it  is  insemination,  and  not 
menstruation,  that  <letermines  the  time  of  conception,  and 
therelore  the  beginning  of  gestation  ;  and  that  may  have 
occurred  even  2il  ilays  after  the  last  monllily  period,  and 
just  before  the  next  was  due;  and  gestation  therefore  may 
have  been  prolonged  but  slightly,  or  not  at  all.  Obviously, 
the  only  reliable  eases  are  those  of  pregnancy  from  a  single 
e.ftitus  or  from  connection  on  a  single  day  ;  and  in  sueh.  all 
the  time  beyond  275  (lays  is  to  bu  regarded  as  a  prolonga- 
tiim  beyond  the  jiverago  (hiralion.  Of  25  oases  given  by 
Dr.  Knid.  the  nmxiiuum  of  duration  was  2iKt  days;  and 
of  50  rop4>rted  by  Dr.  Montgomery,  it  was  297  days. 
The  last  ease  wniild   have  been  at  le;iPt  M02  davs  after  the 
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end  of  the  last  menstruatioD,  as  the  calculation  is  usu- 
ally made,  and  might  pussibly  have  been  even  20  more 
(air  days),  as  before  explained.  The  writer  can  also  add 
a  case  of  birth  ;itll  days  after  insemination  by  a  single 
coitus.  Dr.  Ilodge  mentions  a  case  of  gestation  certainly 
L'ontiuuing  302  days,  and  probably  not  less  than  322  to  327 
days.  The  French  code  is  therefore  not  too  indulgent  in 
admitting  the  legitimacy  of  children  born  within  IIOO  days 
alter  the  separation  of  the  parents.  Tbe  Scotch  law  docs 
not  declare  a  child  a  bastard  unless  born  later  than  ten 
months  after  the  death  or  departure  of  the  husband.  Eng- 
lish law  is  still  more  complaisant  in  deciding  that  a  child 
born  within  eleven  mouths  after  the  death  or  the  possibility 
of  act-ess  of  the  husband  shall  still  be  regarded  as  his.  In 
the  <iardner  peer:ige  case,  however — which  was  tried  in 
Loudon  in  1825-26 — it  was  decided  that  a  child  born  311 
days  after  separation  from  the  husband  was  illegitimate; 
but  mainly,  if  not  entirely,  on  the  ground  that  the  mother 
had  lived  in  open  adultery  after  the  separation.  Twelve 
of  the  seventeen  distinguished  medical  witnesses  gave  the 
opinion  that  natural  gestation  might  have  been  prolonged 
to  this  extent.  {Lancet,  vol.  x.  p.  289,  1S26.)  It  has  been 
decided  in  this  country  that  a  child  born  317  days  after 
separation  was  legitimate.  [Commonweaith  vs.  Poiter,  Am. 
Journal  •./  M>:d.  Sciences,  1845.)  E.  R.  Puaslee. 

Gct'tP  [Or.  reVai],  the  ancient  name  of  the  Bacians 
(Dart).  {See  Dacia.)  The  old  belief,  that  the  Get»  were 
of  the  same  race  as  the  Goths  (which  see),  is  not  now 
generally  received. 

Gethsem'ane  [Gr.  Teflcnj^iaf^  ;  Heb.  Gnth  and  Skemen, 
"olive-press"],  a  garden,  or  orchard  rather,  at  the  foot  of 
the  Mount  of  Olives,  where  our  Lonl  spent  a  part  of  the 
night  preceding  His  crueitixiou,  and  which  had  been  a 
place  of  frequent  resort  for  Him  and  His  disciples  (John 
xviii.  2).  The  spot  now  shown  by  Latin  monks  is  a  short 
half  mile  from  Jerusalem,  nearly  opposite  the  Golden  Gate, 
just  across  the  Kedron,  at  the  ungle  made  by  the  two  paths 
that  lead  up  over  Olivet.  Tbe  garden  is  nearly  square 
1()0  feet  from  N.  to  S.  and  IJO  from.E.  to  W.,  contains 
eight  largo  olive  trees,  which  are  believed  to  be  at  least 
1200  or  1300  years  old,  and,  since  about  1S40  or  1850,  has 
been  enclosed  by  a  high  stone  wall.  The  actual  spot,  in  Dr. 
Robiuson's  opinion  (IS3S),  may  have  been  a  little  farther 
up  the  hill.  Dr.  Thomson  (1858)  pronounces  in  favor  of  a 
more  secluded  locality  several  hundred  yards  to  the  N.  E. 
of  the  present  Gethsemane.  R.  D.  Hitcucock. 

Get'ty,  tp.  of  Stearns  co.,  Minn.     Pop.  3Gfi. 

Getty  (Gkorge  AVashington),  b.  in  Georgetown,  D.  C, 
Oct.  2,  1819;  graduated  at  West  Point  Military  Academy 
July,  1810;  entered  the  army  as  second  lieutenant  of  artil- 
lery ;  promoted  to  he  lirst  lieutenant  1815,  captain  1853, 
major  1863,  colonel  37th  Infantry  1866,  and  transferred  to 
3d  Artillery  1871  ;  served  on  the  northern  frontier  during 
the  Canada  border  disturbances  1840;  in  garrison  1841- 
46  ;  in  the  war  with  Mexico  1847-48  ;  engaged  in  tiie  battles 
of  Contreras  (brevet  captain),  Molino  del  Rev,  Chapultepec, 
and  the  capture  of  the  city  of  Mexico:  in  Florida  1849-50 
against  hostile  Seminole  Indians ;  in  garrison  1851-56  ;  on 
frontier  duty  1857-61,  During  the  civil  war  he  served  with 
the  Army  of  the  Potomiic  in  the  Virginia  Peninsula  cam- 
paign, 1862.  as  lieuteuant-colonel  and  A.  D.  C,  being 
engaged  at  Yorktown,  Gaines's  Mill,  Malvern  Hill,  etc., 
and  in  Maryland  at  South  Mountain  and  Antietam ;  ap- 
pointed brigadier-general  of  volunteers  Sept.  25,  1862,  and 
enga2;ed  in  the  battle  of  Fredericksburg,  Dec,  1862.  In 
the  Richmond  campaign  of  1864  he  was  severely  wounded 
in  the  battle  of  the  Wilderness,  May  5 ;  called  to  aid  in  the 
defence  of  Washington  (July,  1S641  and  pursuit  of  the 
Confederate  forces  to  Shenandoah  Valley,  he  was  engaged 
in  the  battles  of  Opequan,  Fisher's  Hill,  and  Cedar  Creek, 
and  subsequently  with  the  Arm}'  of  the  Potomac  from  the 
siege  of  Petersburg  to  the  final  surrender  of  Gen.  Lee,  Apr. 
9,  1865.  For  gallant  conduct  in  battles  during  the  war  he 
was  brevetted  lieutenant-colonel,  colonel,  brigadier-general, 
and  major-general  U.  S.  A.,  and  commanded  various  mili- 
tary districts  till  mustered  out  of  volunteer  service  Sept., 
1S66;  at  present  is  in  command  of  his  regiment,  the  3d 
Artillery.  G.  C.  Simmons. 

Get'tysbur^,  a  v.  of  Darke  co.,  0.     Pop.  228. 

Gettysburg,  post-b.,cap.of  Adamsco.,  Pa.,  is  situated 
on  the  southern  border  of  the  State,  8  miles  from  "  Mason 
and  Dixon's  line."  28  miles  W.  by  S.  of  York,  and  25  E.  by  S. 
of  Chambersburg.  The  Susquehanna  Gettysburg  and  Poto- 
mac R.  R.  is  completed  to  this  place.  Gettysburg  is  tlie 
seat  of  Pennsylvania  College,  a  Lutheran  theological  sem- 
inary, and  minor  educational  institutions;  has  an  orphans' 
homestead,  7  churches,  2  national  banks,  2  newspaper-of- 
fices. 7  hotels,  and  a  number  of  stores.  Carriage  manu- 
facturing is  a  leading  business  iiere,  and  two  granite-yards 


also  employ  a  considerable  number  of  hands.  A  passenger 
railroad  connects  the  town  with  the  Gettysburg  Springs 
Hotel  and  Katalysine  Spring,  1^  miles  to  the  W.  The  bat- 
tle of  Gettysburg  occurred  in  and  around  this  town  July 
1,  2,  and  3,  1863.  The  National  Cemetery  at  Gettysburg 
contains  the  bodies  of  3580  Union  soldiers,  with  a  central 
monument  costing  $50,000,  and  a  bronze  statue  of  tJen. 
Reynolds  costing  $13,000.  The  Confederate  dead  have 
nearly  all  been  exhumed  from  the  battle-lield  and  taken  to 
Southern  cemeteries.  Pop.  3074.  (See  Gettysburg,  Battle 
OP.)  H.  J.  Stable,  En.  '•  Gettysbuiig  Comimler." 

Gettysburg,  Battle  of.  The  campaign  which  cul- 
minated at  Gettysburg  was  inaugurated  at  Chaucellorsville, 
and  its  final  result  was  due  in  no  small  degree  to  the  loss 
of  the  flower  of  the  Confederate  infantry  and  the  fall  of  one 
of  their  most  formidable  leaders — "  Stonewall  Jackson." 
The  two  armies  alter  that  drawn  battle  remained  in  position 
on  the  opposite  shores  of  the  Rappahannock  during  the 
ensuing  month  (May,  1863).  By  an  able  manoeuvre.  Gen. 
Lee  succeeded  in  blinding  his  adversary,  and  gaining,  jirac- 
tically,  a  week's  jnarch.  His  movement  was  only  revealed, 
too  late  for  opposition,  when  the  cavalry  of  Pleasonton,  on 
the  yth  of  June,  struck  the  enemy's  columns  at  Beverly 
Ford  and  Brandy  Station.  On  the  13th  of  June  tbe  divis- 
ion of  Evvell  was  before  Winchester,  routing,  on  the  15th, 
the  defending  force  under  Milroy,  and  crossing  the  Potomac 
at  Williamsport.  Traversing  on  the  2 1st  and  22d  the  nar- 
row territory  of  Maryland,  and  pushing  forward  into  Penn- 
sylvania, one  of  his  brigades  (Kode's)  was  before  Harris- 
burg  and  another  (Early's)  opposite  Columbia.  The  corps 
of  Longstreet  and  Hill  followed  the  movement  of  Ewell, 
crossing  the  Potomac  on  the  24th  and  25th,  reaching  Cham- 
bersburg on  the  27th. 

On  the  14th  and  15th,  Gen.  Hooker  moved  towards 
Centreville,  crossing  the  Potomac  on  the  2(Uh  and  27th 
near  Edwards'  Ferry,  reaching  Frederick  (,'ityon  the  latter 
day.  On  the  same  day  he  relinquished  to  Gen.  Meade  the 
command  of  the  army.  His  demands,  the  rejection  of  which 
led  to  his  resignation,  arc  believed  by  the  writer  to  havo 
been  just  and  his  plan  of  operations  judicious.  The  issue  at 
Gettysburg  is  believed  to  have  been  but  a  natural  sequence  of 
them,  and  he  well  deserved  the  expression  of  thanks  subse- 
quently voted  by  Congress  "for  the  skill,  energy,  and  en- 
durance which  first  covered  Washington  and  Baltimore 
from  the  meditated  blow  of  the  advancing  and  powerful 
army  led  by  Gen.  Robert  E.  Lee." 

The  command  of  the  Army  of  the  Potomac  was  assumed 
on  the  28th  by  Maj.-Gen.  George  G.  Meade.  Such  a  change 
of  commanders  on  the  eve  of  a  most  momentous  conflict  has 
scarcely  a  ])arallel  in  the  annals  of  war.  Wherever  any- 
thing similar  had  occurred  (e.  g.  Borodino  and  Denncwitz) 
the  exjterience  presented  no  reassuring  examyiles.  The 
relative  positions  of  the  antagonistic  forces  at  this  critical 
moment  of  change  in  the  command  should  be  alluded  to. 
Taking  Gettysburg,  the  actual  theatre  of  conflict  from 
which  radiated  the  roads  on  which  the  troops  were  advan- 
cing or  moving,  as  a  central  pivot,  the  opposing  forces  were 
scattered  and  interlaced  over  an  elliptical  area  whose  long- 
est diameter  N.  and  S.  was  about  60  miles.  Lee,  with 
Longstreet  and  Hill,  was  about  25  miles  to  tbe  W.  N.W.  ; 
EweJl.  about  30  miles  N.  N.  W. ;  Early,  30  miles  to  the  E. 
Stuart's  cavalry  crossed  the  Potomac  at  Seneca,  near  the 
same  place  where  Hooker  had  passed,  and  pursuing  a  de- 
vious course — so  much  so  that  for  a  time  the  Union  army 
was  interposed  between  Lee  and  his  cavalry — reached  Han- 
over, about  20  miles  E.  of  Gettysburg,  on  the  30lh,  where, 
to  his  surprise,  were  the  cavalry  of  Pleasonton,  which  had 
moved  up  from  Frederick  on  the  28th,  and  had  no  idea  that 
the  enemy  were  anywhere  near  them.  Meanwhile,  Gen. 
Buford  (up  to  his  death  undeniably  the  best  of  our  cavalry 
commanders  proper),  charged  with  the  duty  of  covering 
the  left  of  the  Union  army,  first  followed  the  track  of  Lee 
up  the  Franklin  or  Cumberland  Valley,  tlien  turned  sharp 
to  the  right,  crossed  the  South  Mountain  by  the  Monterey 
Pass,  and  at  daylight  of  June  30  fell  upon  another  stray 
force  of  Pettigrew's  Confederate  infantry,  near  Fairfield,  10 
miles  S.  E.  of  Gettysburg.  Both  combatants  recoiled,  the 
Confederate  ofiicer  falling  back  on  his  superior,  Heth,  at 
the  head  of  Lee's  main  column  pushing  Uown  the  Cham- 
bersburg pike  beyond  Cashtown,  and  within  a  few  milea 
(perhaps  five)  of  Gettysburg.  Buford  on  his  side  retraced 
in  some  measure  his  steps,  moved  to  Emmittsburg,  and 
thence  marched  N.  by  E.  to  Gettysburg.  The  next  morn- 
ing (July  1)  the  two  bodies  which  had  collided  at  dawn  of 
June  30.  near  Fairfield,  met  again  towards  noon  on  Wil- 
loughby's  Run,  some  3  miles  N.  W.  of  Gettysburg.  Here,  to 
Buford's  tenacity  in  holding  with  4it00  cavalry  over  30,000 
of  all  arms,  the  country  owes  the  battle-field  of  Gettysburg, 
and  made  Buford  (said  his  superior,  Pleasonton)  ''tho  true 
hero  of  that  battle." 

Neither   Lee  nor  Meade  intended  to  fight  where  they 
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fought,  nor  as  they  did.  Lee  had  promised  his  lieutcnnnts 
not  to  risk  the  offensive  on  loyal  ground,  while  Meu'le  had 
determined  to  take  up  a  defensive  position  on  Pipe  or  Big 
Pipe  Creek.  The  '*  strategy  of  Providence,"  however,  which, 
aft<T  all,  determines  the  fate  of  wars,  campaigns,  and  bat- 
tles, had  decide<l  otherwise. 

On  June  'M),  Meade's  plan,  predicated  on  u  defensive  battle 
al'ing  Pipe  or  Big  Pipe  Creek,  was  being  carried  out.  The 
fith  corps,  forming  the  right  wing  of  his  army,  wiis  ordered 
N.  E.  to  M;inehester  :  the  2d  corp-*.  \.  X.  E.  to  Taneytown  : 
the  I2th  and  .ith  curps,  forming  the  centre,  in  a  general 
direction  due  N. ;  the  1st.  ^id.  and  11th  corps,  composing 
the  left  wing,  under  Reynolds.  likewise  N.,  towards  (Jcttys- 
burg.  Space  ]>revents  a  more  detailed  consideration  of  the 
preliminary  movements.  Suffice  it  tc»  say,  that  Itefure  noon 
of  the  1st,  about  the  same  hour  (II  A.  m.)  that  the  buttle 
of  Waterloo  commenced.  Buford  was  checking  the  first 
onset  of  the  Confederates  on  Oak  or  Seminary  Ridge,  to- 
wards Willoughby  Run,  to  the  W.  of  Gettysburg.  Gal- 
lantly coming  to  his  support,  while  reconnoitering  Reynolds 
was  killed  in  a  grove  on  Oak  Ridge,  where  tho  bloodiest 
portion  of  the  first  dav's  collision  was  fought  out.  The  1 1th 
corps  followed  the  1st  into  action  on  its  right  to  the  N.  of 
Gettysburg;  and  had  it  not  been  for  tho  prescience  of  a 
subordiniile,  Howard's  faulty  dispositions  would  have  lo-^t 
us  the  raagnific:ent  position  which  enabled  the  Union  forces 
to  foil  Leo.     Summoned  to  the  field  of  decision  by  the  ap- 

Eealing  voices  of  cannon,  the  columns  of  Early  and  Rodes, 
y  a  concentric  movement  from  the  \.  and  X.  E.,  fell, 
while  the  corps  of  Hill  was  attacking  from  th  •  X.  W.,  upon 
the  Ist  and  Ilth  corps, overlapping  them,  and  forcingthcm 
back, after  vain  prodigies  of  valor,  upon  the  position  which 
became  that  of  the  battle — Cemetery  Ridge.  Tho  afternoon 
brouL;ht  Hani;ock,  whose  aid  and  personal  infiueneo  gave 
ptrtbility  to  our  new  position  and  confidence  to  our  forces.  Tho 
Confe  lerato  commander,  in  arresting  his  attack,  tlirew  away 
his  best  chances  of  victory.  Like  Xapoleon  after  Bautzen. 
he  postponed  uutil  the  morrow  {''everything  to-morrow  ") 
all  th  it  was  the  imperative  question  and  duty  of  to-day. 
He  himself  at^tually  neutralized  all  tho  advantages  that  his 
lieutenants  had  won.  The  battle  of  Willougliby  Run.  of 
Oak  or  Seminary  Ridge,  was  over;  the  first  day  of  Gettys- 
burg had  been  fought  out.  Tho  fighting  had  been  disad- 
vantageous to  the  Union  forces,  but  darkness  nevcrthelegs 
found  them  established  in  an  impregnable  position.  Night 
brought  the  ;id  corps,  under  Sickles,  and  the  12th,  under 
Slooum.  They  took  position  on  tho  left  of  tho  1st  and  right 
of  the  Ilth  corps,  and  the  horseshoe  form  of  Gettysburg 
was  oc'Uipied.  Considering  this  position  in  its  similitude 
ti>  a  horseshoe,  the  Round  Tops  constituted  a  hcel-ealk  to 
the  left  and  S.  W. ;  Wolfs  Hill  (o  the  right  and  S.  W.  the 
toe-calk  was  at  the  Cemetery  overlooking  Gettysburg;  tho 
frog  was  Power's  Hill.  The  opposing  forces  did  not  mate- 
rially exceed  75,000  on  either  side.  The  preponderance  of 
force  Was  perhaps  ."iOOO  in  favor  of  the  Confederates.  Both 
tho  Union  and  Confederate  cavalry  were  on  tho  wings. 
Longstrect's  corps  (Lee's  right)  faced  tho  Union  'id  and 
part  of  the  1st  corps,  reinforced  in  the  course  of  the  after- 
noon and  towards  night  by  the  5th  and  Hth.  Hill's  corps 
(Confederate  centre)  fronted  the  Union  2d  and  part  of  the 
nth,  Kwell's  corps  (the  Confederate  left)  the  right  of  tho 
Ilth,  Wadriworth's  division  of  the  1st.  and  tho  Ilth. 

A  skirmish  about  noon  for  the  possession  of  some  cattle 
brought  on  the  terrible  engagement  of  the  second  day.  Ft 
wiis  doubtless  the  intention  of  the  Confederate  commander 
to  turn  tho  Union  left.  This  movement,  if  successfully  car- 
ried out.  woul'i  have  neutralized  all  the  magnitieent  advan- 
t:ig<M  of  the  Union  position.  To  frustrate  this  attemjit, 
Si'kles  advanced  his  line,  so  that  it  constituted  a  great  sa- 
lient ani;le,  with  its  left  in  the  Devil's  Den.  stretching  even 
acro-^s  Plum  Run  to  the  granite  spur  of  the  Round  Top. 
Jt'*  apex  was  at  the  blood-drenebed  Peach  Ondiard.  and  its 
right  in  echelon  to  the  front  and  left  of  the  Union  centre, 
whose  batteries  proteetcel  what  has  been  erroneously  styled 
a  fj'tp.  This  di'^position,  severely  criticised  by  the  Union 
commander,  as  well  a**  by  Gen.  Halleek.  was.  after  a  per- 
sonal examinafi'in  of  the  ground,  pronouneed  "ri[;ht  "  by 
Gen.  Grant  ;  and  the  writer,  after  similar  exnminntion  and 
review  of  tho  testimony,  maintains,  and  has  ever  maintained, 
(he  same.  Tho  .'id  corps,  after  heroism  iinsurpassed.  n^  at 
Hazel  Grove,  on  thr  rnt'ffhft/  (third)  day  of  Chaiieelb>rsville, 
was  shattereil  and  foreed  back,  fighting  grandly  to  the  last. 
Siekli-s,  holding  his  devoted  men  up  to  their  terrible  work, 
lost  his  right  leg.  Thanks  to  the  prompt  arrival  and  sup- 
port of  tho  .'itli  corps,  Crawford  b-ading,  beiirini;  the  colors 
of  tbf  1st  Pennsylvania  Reserves  —  like  Milarndowiteh 
and  Grouf'Iiy  at  Xevi  (17i>(M  or  the  archdnk*-  ('bnrb-s  at 
Asjiern  ( I  SO'.l) — to  the  indornitableness  nf  HumphrevH', 
and  tile  unrivalled  fighting  qualities  of  tho  fid  corps,  tho 
Rouiul  Tops,  the  key  of  our  position,  was  preserved. 
Meanwhile,   there    had   been   some    haril    fighting   on   tho 


UnioD  right.  The  Confederates  had  made  a  vain  attempt 
to  storm  Cemetery  Ridge,  and  had  gained  some  slight  ad- 
vantage towards  Rock  Creek.  The  moon  arose  up'm  the 
fearful  struggle,  but  nevertheless,  when  our  men  sank  down 
to  their  rest  the  question  was  decided  that  if  Lee  counted 
upon  victory,  ho  had  to  win  it  by  a  grim  aggressive,  with 
no  points  in  his  favor.  The  morning  of  the  ;M  of  July 
dawned  upon  a  renewal  of  the  struggle  on  the  I'niou  right, 
where  the  Confcflerates  had  gained  a  slight  lodirniont  within 
tho  Union  line  of  defence  on  Culp's  Hill.  This  operation 
had  commenced  on  the  2ri,  about  fi  v.  M.,  with  a  !^iniulta. 
neous  attempt  at  this  point  and  ab>ng  the  Baltimore  turn- 
pike. The  fighting  was  still  carried  on  by  moonlight,  and 
only  ended  with  absolute  darkness.  Owing  to  the  with- 
drawal of  the  greater  part  of  the  I2th  corps,  the  Confed- 
erates, easily  repulse<l  on  Cemetery  lUdge.  made  good  a 
lodgment  on  Culp's  Hill.  M'ith  the  return  of  that  portion 
of  the  I2th  corps  whicdi  hacl  been  sent  on  the  previous 
evening  to  strengthen  the  menaced  Union  left,  commenced 
tho  process  of  recovering  what  had  been  hist.  The  con- 
sequent fighting  was  not  very  hot,  and  ended  from  10  to  11 
A.  M.  with  the  expulsion  of  the  Confederates  from  every 
inch  of  ground  which  they  had  won.  The  last  sputtering 
skirmish-fire  at  the  base  of  Cul])'s  Hil!  ce:ised  about  noon. 
Then  came  an  hour's  ominous  silence,  which  had  become 
positively  oppressive  when,  about  1  p.  m.,  150  guns  opened 
fire  and  tortured  the  air  for  the  sub>'equent  two  hours. 
Neither  this  prolonged  bombardment,  nor  the  responsive 
SO  guns  from  the  TTnion  lines,  prodm-ed  any  material  eff"ect. 
Doubtless  supposing  that  this  cannonade  bad  swtpt  away 
opposition,  or  shaken  at  least  the  ninntl*-  of  the  I^nion  de- 
fensive, Leo  launched  15,000  to  IS. 000  of  his  best  troops 
against  the  Union  centre.  These,  in  column,  had  for  their 
indicative  objective  the  umbrella-shaped  clump  (since  be- 
come historically  famous)  of  trees  at  the  luid-eentre  of 
Cemetery  Ridge,  in  the  game  way  that  Ney  at  Bautzen,  by 
written  order  from  Napoleon,  dircctcil  his  march  upon  the 
steeple  of  Hochkirch.  Much  has  been  .^aid  in  praise  of  this 
advan(;o  of  over  a  mile  up  a  gentle  ^lope.  the  very  best 
gnnmd  for  the  defensive  sweep  of  artillery.  This  assault 
failed,  and  the  Batti.i:  of  GnTTVSBrnr.  had  been  fought. 
Tho  writer  is  not  permitted  to  venture  upon  debatable 
ground,  nor  to  say  whether  Meade  failed  to  gather,  by  a 
vigorous  pursuit  to  tho  Potomac,  the  full  fruits  of  the  cam- 
])aign.  The  lamented  President  Lineoln  is  said  to  have 
nnide  one  of  his  forcible  comments,  that  "  Pr<ividence  had 
twice"  {>.  €.  once  after  Antietam)  *' delivered  the  army  of 
Northern  Virginia  into  our  hands,  ancl  with  sucli  opportu- 
nities neglected  we  ought  scarcely  to  hope  for  a  third 
chance."  Gen.  Leo  entered  Pennsylvania  (according  to 
tho  estimate  of  Gen.  Humphreys)  with  8.'), 000  infantry, 
8000  cavalry,  and  a  due  proportion  of  artillery.  This  is  a 
low  estimati',  for  there  is  reason  to  think  ho  mustered  over 
100,000  men.  not  over  S.T.OOO  of  which  were  in  the  actions 
(d'  tho  1st,  2d,  and  3d.  Straggling  on  both  sides  was  enor- 
mous, liuniplireys  states  that  the  .Army  of  tho  Potomac 
eomi)rised  70.000*  infantry  an-1  1(1,000  cavalry,  with  ;!00 
guns.  Meade  eertainly  did  not  bring  into  ncti(ui  four-fifths 
of  this  force,  and  the  fith  corps  was  comparatively  fnsh  ns 
to  fighting  on  the  -llh.  Lee's  losses  were  IS, 000  killed  and 
wounded,  and  Kl.nOO  missing,  a  largo  ])art  of  the  latter 
prisoners;  making  a  total  loss  of  .'il.OOO.  Our  litsses  were 
in.fillO  kilb'dnnd  woiind.Ml,  ami  0000  missing,  chietly  pris- 
oners captured  on  the  first  and  sceond  days  (alloweil  to 
be  carried  ofl'wilh  tlu^  <lefeale<l  army);  making  a  total  loss 
of  n(tt  less  than  2;J,000.  ,J.  Watt.s  de  Picvstku. 

<-cy'er  (Hkneiy  Shicffik),  b.  at  Frederick.  Mil..  Deo. 
0,  171'0;  was  admitted  to  tho  bar  ISll;  an  ofiicer  during 
tiio  war  of  1S12-I.^;  removed  to  St.  Louis;  was  the  first 
Speaker  of  the  Missouri  house,  and  twice  re  elected;  pub- 
lished Stittufti  of  MtHHimri,  181H;.  one  of  tho  framers  of 
the  code  of  1H25;  declined  the  secretaryship  of  war  IS50; 
U.  S.  Senator  1S51-57.     D.  at  St.  Louis  Mar.  5,  ISJO. 

Gey'ser  [Icelandic,  fftfn,  to  "  gush  forth  "]  is  tho  nitnio 

given,  generally,  to  a  kiml  of  water-volcanoes  or  springs  of 
boiling  water  found  i[i  lei-land.  but  applied  more  espeeially 
to  one  single  spring,  the  tJreat  (ieyser,  situated  Ttl  miles 
from  Reikjavik,  in  the  ui-ighborhood  of  the  volcano  of 
Hekhi.  On  a  low  plateau  rif  trap  formation,  and  id"  an  area 
of  half  a  square  mile,  a  great  multitude  n^  th#se  hot  springs 
gush  Ibrth.  as  if  a  powerful  subterranean  river  hiid  been 
put  ov<T  fire  here  ami  brought  to  boil.  Miiny  of  them  are 
small,  and  remind  the  spectator  of  the  trickling  of  water 
from  an  overboiling  lea-ketlle,  but  two  nf  them,  (ho  Ptrokr 
(the  "  Churn  "l  ami  the  Great  Geyser,  are  phenomena  of  a 
most  imposing  (diameter.  The  m<nilli  of  (Im'  Great  Geyser 
consists  of  a  mounrl  I.'!  feet  high,  wlmse  top  contains  a  basin 
■\  feet  deep  and  72  feet  in  clinmeter,  which  is  formed  of  n 
nilieeous  tnerustaticm.  a  deposit  of  llie  nilioa  contained  in 
tho  water  !if  the  spring.     Tliis  basin  is  generally  filled  with 
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hot  water,  188°  F.  at  the  edge  and  221°  at  the  centre,  where 
it  wells  up  through  a  shaft  8  feet  wide  and  83  feet  deep. 
When  the  spring  is  in  a  quiet  state,  the  water  ascends 
slowly  up  tUe  sliaft,  is  cooled  oil'  in  the  basin,  and  dis- 
cliar^es  itself  through  a  small  aperture  in  the  incrustation, 
winding  its  way  down  the  plateau.  But  every  tour  or  five 
hours  a  subterraneous  noise  is  heard  lilie  the  ruml>le  of  a 
train  of  artillery  over  a  pavement.  The  noise  increases 
raiiidly,  an  ebullition  takes  place  in  the  basin,  and  for  some 
minutes  jels  of  boiling  water  several  feet  high  are  thrown 
up  through  the  shaft.  Once  a  day,  or  about  every  :!0  hours, 
these  eruptions  assume  astonishing  dimensions.  The  rum- 
ble l)ecouK-s  a  terrilio  thundering,  the  jels  ascend  Kill  feet, 
stones  even  are  sometimes  thrown  up,  and  such  vohimcs  uf 
yapors  .are  discharged  as  to  fill  the  whole  atmosphere  and 
form  clouds  which  shut  in  the  horizon  on  all  sides.  After 
such  an  eruption  the  basin  is  empty  for  several  hours.  The 
Strokr  is  only  100  yards  distant  from  the  Geyser.  It  is 
smaller,  calmer,  more  easily  accessible,  and,  although  it  is 
somewhat  dift'ereut  from  the  geyser,  both  in  form  and  man- 
ner of  workiug,  it  bears 
the  same  general  charac- 
ter. (Foran  explanation 
and  a  more  detailed  de- 
scription of  this  remark- 
able phenomenon,  see 
Travels  in  hclandy  by 
Sir  George  Mackexzib 
(1810) ;  Bc.vsES  in  Tra- 
cintjH  of  Iceland,  by  R. 
Chambers    (1855);    Isl- 

aufl;  Del  18  AarhuH- 
diede,  by  M.  STF.l-nEXSON 
(1808)  ;' Inland  fra  ct  la- 
geiudennknhetif/t  St^ns- 
punkt.  by  P.  SnHLElssNEB 
(lS4a).)"  Outside  of  Ice- 
land there  arc  geyser- 
fields  in  New  Zealand, 
Formosa,  and  the  U.  S. 
In  this  country  the  most 
important  are  in  the  Na- 
tional Park,  and  princi- 
pally in  Wyoming  Terri- 
tory :  for  the  so-called 
geysers  of  Calitbrnia 
hardly  deserve  the  name, 
while  some  of  those  of  the 
National  Park  exceed  in 
power  and  grandeur  any 
elsewhere  known,  several 
of  the  springs  occasion- 
ally throwing  up  stream - 
of  water  over  200  feet 
high.  (For  a  description 
see  article  Yellowstont-, 
Valley,  by  Prof.  F.  V. 
Havdes.M".D.,M.N.A.S., 
in  this  work.)  Theprin- 
cilial  geysers  of  New  Zea- 
land are  those  of  the 
northern  island.  They 
are  but  little  inferior  to 
those  of  the  U.  S.  Little 
is  known  of  the  geyser- 
fields  of  Formosa,  but 
their  springs  would  ap- 
pear to  be  inferior  in  power  to  those  previously  noticed  ; 
but  they  are  in  principle  the  same — thermal  springs  whose 
waters  are  from  time  to  time  expelled  in  a  jet  by  the  action 
of  sujierheated  steam.  C.  W.  Greene. 

Ghaut,  or  Ghat  [Eng.  gate],  in  India,  (1)  a  pass 
through  a  mountain-range  ;  (2)  a  landing-place  or  stair- 
way for  people  to  use  in  going  on  or  off  boats  in  the  rivers 
of  India.  These  ghauts  are  used  also  as  bathing-houses, 
and  as  places  of  rest  and  recreation.  Some  of  them  are 
arcliitecturally  fine  structures. 

Ghauts,  The,  two  chains  of  mountains  in  the  penin- 
sula of  Hindostan,  running  respectively  along  the  eastern 
and  western  coasts,  joining  each  other  in  Cape  Ciimorin, 
and  enclosing  on  the  two  sides  the  table-land  of  the  Deccan. 
The  Western  Ghauts  form  a  distinct  r.ange,  though  inter- 
rupted by  the  gap  of  Palghatcheri,  of  a  height  varying 
between  4000  and  7000  feet.  Their  gold-mines  have  long 
been  worked,  but  in  1874  gold-bearing  strata  of  extraor- 
dinary richness  were  discovered.  The  W.  side  of  these 
mountains  is  very  steep,  but  towards  the  interior  they 
elope  in  gentle  undulations.  The  Eastern  Ghauts  are  lower, 
their  average  height  being  only  1500  feet ;  they  are  often 
interrupted,  and  almost  disappear  before  they  reach  Cape 
Comorin. 
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Ghazepoor',  town  of  British  India  and  the  capital  of 
the  province  of  Ghazipoor,  is  situated  on  the  left  bank  of 
the  Ganges.  Rose-culture  and  the  manufacture  of  rose- 
water  and  rose-oil  furnish  the  most  conspicuous  articles 
iu  its  bazaars.     Pop.  38,573. 

Ghee   [Hindoo,  ghi],  a  variety  of  butter  prepared  in 

India  from  the  milk  of  the  bufTalo  or  the  cow.  The  milk 
is  boiled,  then  cooled,  curdled  with  sour  milk,  churned,  and 
after  the  butter  comes  it  is  put  aside  till  it  begins  to  grow 
rancid;  then  boiled,  mixed  with  sour  milk  {dhy),  salt,  and 
sometimes  with  aromatics,  and  is  then  ready  for  use.  It 
has  a  strong  and  disagreeable  smell  and  flavor,  but  is  very 
extensively  used  in  ludia. 

Gheel,  town  of  Belgium,  in  the  province  of  Antwerp. 
Since  the  seventh  century  this  town  and  its  surround- 
ings have  been  inhabited  by  a  great  number  of  idiots  and 
lunatics,  who  at  first  sought  a  cure  here  from  the  shrine  of 
St.  Dymphnea,  and  later  from  the  peculiar  and  often  ad- 
vantageous treatment  they  underwent  in  the  houses  of  the 
citizens  and  farmers.  The  establishment  is  now  under 
government  control.  Pop.  11,614.  The  Gheel  system  of 
treatment  for  lunatics  has  of  late  attracted  much  attention 
elsewhere. 

Ghent,  or  Gand,  city  of  Belgium,  and  the  capital  of 
the  province  of  East  Flanders,  is  situated  at  the  confluence 
of  the  Scheldt  and  the  Lys,  and  traversed  with  numerous 
canals  and  branches  of  the  rivers,  which  divide  the  city 
into  twenty-six  islands,  connected  with  each  other  by  about 
300  larger  and  minor  bridges.  The  general  char.ictcr  of 
the  city  is  that  of  a  town  of  the  Middle  Ages  which  has 
partially  become  modern;  dark  and  narrow  streets,  with 
singular  houses  towering  like  castles,  alternate  with  open 
and  beautiful  quays  lined  with  elegant  edifices.  The  best 
view  of  the  city  may  be  had  from  the  Belfry  (BefFroi),  which 
occupies  a  central  position,  is  396  feet  high,  built  1183- 
1339,  and  adorned  on  its  highest  point  by  a  golden  dragon, 
which  the  crusaders  brought  hither  from  the  church  of  St. 
Sophia  in  Constantinople  Other  interesting  edifices  arc 
the  cathedral,  one  of  the  most  sjilendid  church  edifices  of 
Belgium,  the  interior  covered  with  marble,  the  doors  cast 
in  bronze,  the  crypt  built  941.  the  choir  and  the  chapels 
1228;  the  church  of  St.  Nicholas,  a  (iothic  structure  of  the 
fifteenth  century;  the  church  of  St.  Michael,  also  of  the 
fifteenth  century,  with  an  unfinished  tower;  the  church  of 
St.  Peter,  restored  iu  1720,  and  containing  many  fine  pic- 
tures; and  the  ruins  of  the  chapel  of  St.  Macarius,  belong- 
ing to  the  old  citadel.  A  new  citadel,  built  between  1822 
and  1830,  stands  on  the  Blandinusberg,  to  the  W.  of  the 
city.  The  town-house,  standing  near  the  Befl'roi,  is  a 
very  interesting  structure:  its  front,  finished  in  1200,  is 
very  rich  in  its  ornamentation  ;  in  the  hall  the  Confederation 
of  Ghent  was  signed  in  1.070.  The  university,  situated  on 
the  other  side  of  the  Beffroi,  was  built  in  ISIS  by  Roelandt, 
and  contains  a  magnificent  eommeneemcnt-hall,  a  rotunda 
with  room  for  1700  persons,  and  lighted  from  above  through 
a  cupola.  The  Bourse  occupies  the  lower  part  of  the  Palace 
of  Justice,  built  in  1844  by  Roelandt.  and  presenting  an 
elegant  peristyle  of  the  Corinthian  order;  opposite  stands 
the  beautiful  theatre,  built  in  1848.  The  Beggynhof,  at  the 
Bruges  gate,  consists  of  400  small  houses,  18  convents,  and 
2  churches,  and  is  inhabited  by  about  800  Beguines.  Ghent 
also  contains  20  monasteries.  The  penitentiary,  an  octag- 
onal building,  with  nine  inner  yards,  and  cells  for  2600 
convicts,  is  a  model  establishment  of  its  kind.  The  meat- 
market,  built  in  the  fourteenth  century;  the  Prinzenhof, 
where  Charles  V.  was  born :  the  old  Audeburg  and  the 
s'Gravencasteel  (Chiiteau  des  Comtes)  are  also  interest- 
ino-  buildings.  Among  the  public  places  the  most  remark- 
able are — the  Vrydag-markt,  where  the  "  Dulle  Griete" 
("  Crazv  Margaret  ")  lies,  a  giant  cannon  from  the  fifteenth 
century,  and  where  the  executions  under  the  duke  of  Alva 
took  place;  and  the  Kauter,  a  parade-ground  and  flower- 
market,  where  Van  Eyek  and  Jacob  van  Artevelde  lived. 
Ghent  has  a  university,  a  celebrated  library  of  60,000  vol- 
umes, an  excellent  botanical  garden,  a  conservatory  of 
music,  and  numerous  other  scientific  and  benevolent  insti- 
tutions. With  respect  to  its  manufactures,  Ghent  does  not 
occupy  as  prominent  a  place  as  it  formerly  did,  yet  its 
spinning,  weaving,  and  cotton-printing  industry,  and  its 
manufactures  of  leather,  sugar,  and  m.achinery,  are  consid- 
erable, and  its  horticulture  is  carried  on  on  an  immense 
scale.  Its  commerce  is  extensive,  and  its  harbor  and  ship- 
ping facilities  excellent;  vessels  drawing  18  feet  can  get 
close  to  the  city.     Ghent  is  a  bishop's  see. 

In  historicai  respects  Ghent  is  a  famous  place.  In  949 
the  emperor  Otto  the  Great  built  a  castle  in  order  to  defend 
the  city  against  the  counts  of  Flanders;  nevertheless,  in 
1000  the  counts  seized  the  city.  In  the  fourteenth  century 
Ghent,  under  Jacob  van  .\rtevelde,  waged  violent  wars 
against  Louie  of  Flanders  and  the  dukes  of  Burgundy.     It 
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was  at  Ihnt  time  at  tho  culmination  of  its  prosperity.  It 
inuj^tored  an  army  of  50,000  men;  the  contingent  of  tho 
wool- weavers  alone  wafi;  IS, 000  men.  In  the  fifleenth  cen- 
tury it  fou-^ht  obstinately  against  Tharles  the  Bold,  hut 
untier  the  emperor  Charles  V.  its  splendHr  hegan  to  wane; 
it  was  ccmquered  by  the  emperor  in  l.'>40,  and  heavily 
taxed.  Tn  1570  the  "  Pacification  dp  (iiind  "  wii?  concluded 
in  Ghent,  a  confederation  between  Il'illnnd,  Zealand,  and 
the  southern  provinces  of  the  Xctherhinds  a-^ainst  Spain. 
It  was  oonquercd  in  loH-t  by  the  duke  of  Parma,  and  in 
1678  by  Louis  XIV.  of  France,  who.  however,  restored  it 
to  Spain.  In  1713  it  foil  to  Austria.  Several  times  it  wii8 
taken  by  the  French,  but  by  the  Peace  of  Paris  in  ISI  1  it 
was  incorporated  into  the  kingdom  of  the  Netherlands  ;  on 
the  establishinent  of  the  kingdom  of  Belgium  in  1830  it  be- 
came a  Belgian  po5;ies?ion.     Pop.  127.3.'i3.     A.  Nikmann. 

(■hent,  post-v.  of  Carroll  co..  Ky.,  on  the  Ohio  River 
opposite  Vevay,  Ind.     Pop.  164. 

Ghent,  tp.  and  post-v.  of  Columhiaco.,  N.  Y..  12.t  miles 
X,  of  New  York,  on  the  Harlem  and  the  Boston  and  Albany 
R.  U:^.     Pop.  2SS(J. 

(ahcnt.  Treaty  of.  This  treaty,  between  tho  l'.  S.  and 
iJreat  Britain,  negotiated  on  our  part  by  John  Q.  Adams, 
Henry  Clay,  Albert  Gallatin,  and  two  other  envoys  at  Ghent, 
was  concluded  Dec.  24,  1814,  and  the  ratifications  were  ex- 
changed Feb.  17.  l>ilo.  It  put  an  end  to  the  war  which 
was  begun  by  an  act  «f  the  two  Houses  of  Congress,  signed 
by  the  President  June  IS,  1812.  Tbe  leading  provisions 
were — 1st,  restoration  of  all  territory,  place?,  and  po.'>ses- 
sions  taken  by  either  party  from  the  other  during  the  war, 
except  certain  islands  mentioned  below.  Public  property 
reiuaiuing  in  such  places  at  the  time  of  ratifying  the  treaty 
was  not  to  be  destroyed  or  carried  away,  and  the  same  en- 
gagement was  made  as  to  slaves  and  other  private  property 
(Art.  I.).  2d,  Article  IV.  provides  the  appointment  of  a 
commission  to  decide  to  which  of  the  two  powers  certain 
islands  in  and  near  Passamaquoddy  Bay  belong;  and  if 
the  commission  should  fail  to  come  to  a  decision,  the  sub- 
ject is  to  be  referred  to  some  friendly  sovereign  or  state. 
3d,  Articles  V.-VIIl.  provide  for  several  commissions  to 
settle  tho  line  of  boundary  a**  described  in  the  treaty  of 
17S3— one  commission  to  settle  the  lino  from  the  river  St. 
Croix  to  where  the  4.')th  parallel  cuts  the  river  St.  Lawrence 
(called  tho  Iroquois  or  Cataraqua  in  tho  treaty) ;  another 
to  determine  the  mid<lle  of  tho  water-(;ommunications  from 
that  point  to  Lake  Superior;  and  a  third  to  adjust  the 
limits  from  "the  water-communication  between  Lakes 
Huron  and  Superior  to  the  most  north-western  point  of  the 
Lake  of  the  Woods."  If  either  of  these  commissions  should 
not  make  a  decision,  the  subject  was  to  be  referred  to  a 
friendly  sovereign  or  state,  as  before.  -Ith.  Article  IX. 
binds  both  parties  to  use  their  best  endeavors  to  abolish  the 
slave-trade,  as  being  *' irreconcilable  with  the  principles  of 
humanity  and  justice."  The  Treaty  of  Ghent  is  remark- 
able for  omitting  to  provide  for  some  important  interests. 
The  impressment  of  seamen,  one  of  the  main  causes  of  the 
war,  and  the  claims  of  the  V.  S.  still  to  participate  in  the 
fisheries  according  to  the  provisions  of  the  treaty  of  1783. 
were  passed  over  in  silence  ;  and  no  conehision  was  reached 
touching  the  naval  forces  to  be  maintaineil  by  the  two  jtarties 
on  the  Dorthern  lakes,  which  were  common  to  botli  parties. 

T.    D.  WUOLSFY. 

Gherar'di  (Banciioft).  U.  S.  N.,  b.  Nov.  10.  1^32.  in 
Louisiana;  entered  the  navy  as  a  midshipman  June  2'.', 
I S  Irt ;  became  a  passed  midshipman  in  1HJ2,  a  lieuteniuit 
in  l^oj,  a  lieutenant-commander  in  1S02,  a  commander  in 
186((.  He  commanded  tho  steamers  Chocura  and  Port 
Royal  (West  Gulf  bloidtading  squadron)  during  ISfi."'.  mid 
I'^dl,  taking  part  in  (he  latter  vessel  in  the  lisittle  of  Muliile 
Bay.  His  scrviees  in  this  action  are  thus  highly  spoken 
of  in  the  official  report  of  Capt.  Thornton  A.  Jenkins,  com- 
manding the  steam  sloop  of  war  Richmond:  "I  have  tho 
honor  to  report  that,  in  obedience  to  getuTul  orders  and 
[dan  of  battle  for  attacking  Fort  Morgan  and  the  rebel 
fleet,  Lieut. -Com.  Bancroft  (Jherardi,  commanding  the  V .  S. 
pteiimer  Port  Royal,  reported  himself  with  his  vessel  to  nic, 
ready  for  action,  a  little  before  daylight  this  morning  (  Aug. 
b,  iHCil).  The  Port  Royal  wa**  lashed  on  the  ]iort  side  of 
this  vessel,  with  her  stern  pivot-gun  sufficiently  far  aft  of 
the  quarter  of  this  ship  to  enable  it  to  be  used  against  the 
enemy  as  oflfectively  as  one  of  my  own  broadside  guns.  To 
Lieut. -Com.  Ghorardi  I  am  greatly  indebted  for  his  cool 
and  courageous  conduct  from  the  moment  the  attack  eotn- 
menced  to  tho  time  that  his  vessel  was  cast  off,  by  my 
order,  to  go  in  chasoof  the  enemy's  three  wooden  gunboals, 
tho  Morgan,  Gaines,  and  Sclma.  My  orders  on  board  id' 
this  ship  to  tho  helmsman,  and  to  the  officer  stationed  at 
the  engine-lu'll,  were  repeated  by  him  on  board  of  bis  o\yn 
vessel,  and  the  soundings  jiasscd  from  bis  ves-^el  to  thin 
with  a  coolness  and  clenrness  of  voice  (hat   eiuild  not  but 


excite  my  admiration.  Tho  after  pivot-gun  of  the  Port 
Royal  (tlio  only  one  that  could  be  brought  to  bpar  upon  tho 
enemy's  batteries  from  that  vessel)  was  worked  most  cfTec- 
tively."  FoxHAtl.  A.  Paiekck. 

(^hibellincs.     See  Gt:Ei,rns. 

Ghiber'ti  (Lorbxzo).  an  Italian  goldsmith  and  sculp- 
tor, lived  and  wrought  in  Florence  from  137H  to  1165,  He 
came  from  a  family  of  goldsmiths;  his  father,  a  skilful 
worker  in  llio  fine  metals,  taught  his  ?on  the  arts  of  draw- 
ing, modelling,  and  casting.  He  was  still  young  (but 
twenty-three)  when  he  coni|)eted  with  the  most  illustrious 
sculptors  of  his  time,  Donatello  and  Bruuelleschi  being 
among  them,  for  the  honor  of  designing  and  executing  a 
bronze  folding-door  for  the  Baptistery  of  San  Giovanni,  one 
of  the  two  having  already  been  made  by  Andrea  Pisano. 
Donatello  and  Brunclleschi  were  alone  ranked  with  Ghi- 
berti,  and  they  voluntarily  confessed  his  superiority  and 
withdrew.  Twenty-ono  years  tho  artist  devoted  to  his 
task,  and  the  door  when  finished  was  so  beautiful  that  he 
was  commissioned  to  execute  aniither  as  companion  to  it. 
About  an  equal  length  of  time  was  spent  on  tlie  second, 
which  was  declared  superior  to  tho  first,  and  pronounced 
by  Michael  Angelo  worthy  to  be  a  gato  to  Paradise.  A 
descriptitui  of  these  exquisitely  wrought  gates  cannot  be 
given  here,  nor  is  there  nerd,  for  their  general  design  can 
bo  unilerstood  from  the  familiar  jdaster-casts.  and  the  deli- 
cacy of  tbe  modelling  an*l  decoration,  the  wonder  of  group- 
ing and  pers])ective.  are  recalled  by  the  photograph.  These 
bronze  gates  have  made  Ghiberti's  renown,  casting  into  the 
shade  other  lovely  pieces — a  statue  of  John  the  Baptist 
outside  of  Or  San  Miehele.  two  bas-reliefs  on  the  bap- 
tismal font  in  the  cathedral  of  Siena,  the  St.  Stephen,  the 
St.  Matthew,  and  even  the  sarcophagus  of  St.  Zenobius,  in 
the  S.  Maria  del  Flore — which  share  with  the  gates  the 
praise  of  being  the  finest  works  of  their  kind  in  Italy, 
(ihiberti  was  an  architect  also,  deemed  worthy  to  be  asso- 
ciated with  Brunellcschi,  and  an  excellent  painter  on  glass. 
He  was,  too,  a  man  of  letters,  author  of  treatises  on  Italian 
art,  on  proportions,  and  on  sculpture.  The  first  was  pub- 
lished entire  in  1841.  The  last  was  published  in  part. 
Liiltke  calls  Ghiberti  "one  of  tho  greatest  sculptors  in  all 
ages."  0.  B.  Frothingham. 

(■hi'ka,  the  name  of  a  princely  family  of  the  Danubian 
principalities,  over  which  several  Ghikiis  ruled  as  hospo- 
dars,  anil  in  which  many  of  them  h<'ld  very  high  state  offices. 
In  U)57.  George  Gliika  was  first  appointed  by  Turkey  hos- 
podar  of  the  principalities,  and  after  him  eight  other  niem- 
iters  of  that  family  held  the  same  princely  office  in  Mohlavia 
or  in  Wallachia.  Since  the  beginning  of  this  century,  .Alex- 
ander, Constantin,  Demetrius,  and  John  have  been  tiie  most 
celebrated  and  the  most  active  members  of  the  Ghika  family. 
They  took  part  in  all  the  conspiracies  and  ])oIitieal  meas- 
ures which  tinallv  brought  about  the  fusion  of  the  two  prin- 
cipalities of  Moldavia  and  AVallachia  into  a  single  state, 
U'tw  called  Roumania,  and  they  Intld  a  large  intluenee  in 
that  country.  John  Ghika  d.  Apr..  ISSI.   Fki.ix  .\i  cAUJN'i:. 

<«liilnn%  province  of  Persia,  on  the  north-western  slope 
of  the  KIbrooz  and  along  the  Caspian  Sea.  Tho  coast  is 
swampy  and  bordered  by  sandbanks  and  lagoons,  but  as 
soon  as  the  ground  rises  a  little  large  fields  of  rice  and  sugar- 
canes  npj)ear.  the  former  being  raised  in  sueli  abuntianee 
fis  to  be  used  as  food  for  horses.  With  the  hills  begin  tho 
forests — fruit  trees,  especially  figs  and  mulberries,  of  a 
most  luxuriant  growth  and  intertwined  by  vines  to  tho 
very  top.  After  the  forests  follow  the  pastures,  and  over 
the  whole  rise  the  naked,  snow-eind  peaks  of  the  Klbrttoz. 
But  this  beautiful  hind,  whoso  fertility  is  equ:illed  by  tbe 
vales  of  llindostim  only,  is  very  unbealtby  ;  and  neither  its 
area  nor  tbe  number  of  its  inhabitants  is  known. 

(■hirlfliidn'jo  (Domknico  Bicouni,  or,  as  some  sny, 
rouiiAui),  a  Florentine  painter,  called  (iniui-AM)A.io  after 
his  father,  who  derived  the  name  either  from  the  manufac- 
ture or  the  sale  of  ehildren's  garlands — whrlher  in  metal 
or  not  is  doul)tfuI.  IL-  was  a  gcddsniith,  au'l  under  hiiu 
his  distinguished  >Jon  learned  drawing  and  designing. 
Domenico  was  b.  in  Florence  pr(d)ably  in  MIH,  and  d. 
probably  in  llOS:  the  dates  vary.  As  a  boy  he  was  ro- 
nnirkablo  for  correctness  of  eye  and  hand,  nn<l  used,  says 
Vasari,  to  ciiteh  the  likenesses  of  iteople  as  they  passed  by 
tbe  shop.  Tho  chapels  and  churcbes  of  Flonuiee  bear  tes- 
timony still  to  the  originality,  freshness,  and  delicacy,  as 
well  as  to  the  exuberance,  of  his  genius.  The  aceuraey 
of  his  portraits,  (he  Ireshness  u(  his  nature,  (he  liveliness 
of  his  grouping,  the  uncMuventi<nnil  ease  ot"  his  treatment, 
attracted  atteulion  from  the  beginning.  He  painted  men 
and  women  in  the  costumes  of  their  time,  iliscarded  tinsel 
ornaments,  gihled  scrollwork,  and  plaster  borderings,  sub- 
stituting in  their  place  hones(  brush-work.  The  aerial 
itersjieclive  was  htt  wonilerl'ul  that  he  is  crediled  with  hav- 
ing been  the  discoverer  of  its  lawe.      He  painted  iu  oil,  but 
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chiefly  in  fresco,  and  very  much  in  places  exposed  to  the 
weather;  which  explains  the  ruinous  condition  of  many  of 
his  pictures.  Wht-n  about  thirty  years  old,  Pope  Sixtus 
IV.  invited  him  to  Home  to  assist  in  decorating  his  chapel, 
or  his  two  pictures  there,  but  one,  ClirisI  calling  Peter  and 
An, hew  from  their  Nets, \s  preserved,  (jhirlaudajo  painted 
in  Pisa,  Lucca,  and  Siena,  but  his  best  work  is  seen  in 
Florence,  especially  in  the  Tassetti  chapel,  in  the  church 
of  the  Trinita,  and  in  the  choir  of  Santa  Maria  Novella. 
In  the  iirst  series  portraits  are  introduced  of  Lorenzo  de' 
Medici  anil  other  eminent  Florentines,  and  in  the  last  se- 
ries, in  the  portion  illustrating  the  life  of  the  Virgin,  is  the 
celebrated  portrait  of  Ginevra  de'  Renci,  a  young  beauty  of 
Florence.  Tlio  altar-piece  of  the  Tassetti  chapel,  in  which 
the  .irtist  has  introduced  his  own  portrait  as  a  shepherd,  is 
in  the  gallery  ot  the  Academy.  Ghirlaudajo's  influence  on 
Italian  art  was  very  great.  He  was  a  man  of  ideas  as  well 
as  of  skill,  of  great  facility  and  boldness  of  conception — 
an  innovator  and  discoverer.  Michael  Angelo  is  said  to 
have  studied  with  him  as  an  apprentice,  for  three  years, 
when  fourteen  years  old.  0.  B.  Frothi.sgham. 

Ghirlandajo  (Ridolfo),  son  of  the  preceding,  also  an 
artist  of  very  great  talent.  He  was  b.  in  U.'*2 ;  d.  in  15Gn. 
One  of  his  best  works  represents  St.  Zenobius  raising  a 
dead  boy  to  life.  This  extraordinary  picture  is  in  the 
Uflizi  at  Florence. 

Ghiiistenilil',  or  Kostendil',  town  of  European  Tur- 
key, in  the  province  of  Nissa,  on  the  Strymon.  It  has 
warm  sulphurous  springs.     Pop.  8000. 

Ghi'zeh,  or  Gizeh  [also  written  Jeezeh],  in  Egypt, 
on  the  left  bank  of  the  Nile,  just  above  Cairo.  It  was  for- 
merly a  large  and  splendid  town,  but  now  it  is  mostly  in 
ruins.  The  principal  pyramids  are  in  its  immediate  neigh- 
borhood. (.See  Pvit.lMlDS. ) 

Ghiz'nevides,  a  famous  dynasty  of  Afghan  monarchs 
who  reigneil  at  Ghazni  (Gliizui  or  Ghuzneo)  and  at  La- 
hore from  aei  A.  D.  to  1184.  .\t  the  time  of  the  Sult.-in 
Mahmoud  (d.  1030)  the  empire  had  its  widest  extent,  oc- 
cupying a  great  part  of  Persia,  Western  Tartary,  a  part  of 
India,  and  the  intermediate  countries.  These  sultans  were 
zealous  orthodox  Mohammedans. 

Ghiz'ni,  orGhuznee,  town  of  Afghanistan,  on  p.  river 
of  the  same  name.  It  was  formerly  a  strong  fortress,  but 
is  now  of  little  consequence.  In  the  neighborhood  are  the 
ruins  of  Old  Ghizni.     Pop.  from  3000  to  10,11110. 

Ghog'gra,  or  Ghog'ra,  a  river  of  Hindostan,  one  of 
the  largest  aflluents  of  the  Ganges,  rises  in  lat.  .'(0°  28'  N., 
Ion.  80°  40'  E.,  at  an  elevation  of  between  17,000  and 
18,000  feet,  in  the  glaciers  of  the  Himalayas;  enters  the 
plains  of  Hindostan  in  lat.  211°  6'  N.,  Ion.  80°  13'  E..  at  an 
elevation  of  798  feet,  and  joins  the  Ganges  in  lat.  2j°  40' 
N.,  Ion.  84°  40'  E.,  150  miles  below  Benares,  after  a  course 
of  about  600  miles.  After  its  descent  into  the  plains  it  is 
navigable  for  large  boats  in  all  seasons,  though  its  navi- 
gation is  somewhat  diflicult  on  account  of  shoals. 

Ghost  [Ang.-Sax.  gdst,  "spirit,"  •'breath"],  the  spirit 
of  a  human  being,  or,  in  a  more  popular  sense,  an  appa- 
rition, or  a  departed  human  spirit  made  visible.  Belief  in 
the  occasional  appearance  of  ghosts  exists  in  all  countries, 
and  has  existed  in  all  ages.  Among  tlie  more  recent  de- 
veloptncnts  of  this  belief  we  may  note  the  newer  phases 
of  the  so-called  spirit  manifestations,  which  are  (1873-74) 
being  studied  by  Sir  W.  Crooke  and  his  able  coadjutors. 

Artificial  ghosts,  such  as  are  seen  upon  the  stage,  are 
easily  made  by  means  of  glass  plates  which  reflect  only  a 
faint  outline  of  the  person  who 
personates  the  ghost.  By  equal- 
ly simple  means  the  ghosts  may 
be  magnilied,  distorted,  decapi- 
tated, etc.,  in  many  surprising 
ways. 

Ghost,  Holy.  See  Holy 
Ghost. 

Ghost-Moth,  the  Hepiahm 
hnmnli,  a  European  moth  of  the 
family  Bombycida?,  whosedestruc- 
tive  larvae,  known  as  otters,  bore 
in  hop-vines  and  the  stalks  and 
roots  of  many  plants.  The  moths 
are  \vliite  below  and  brown  above; 
and  hence,  as  the  upper  surface  is 
turned  towards  or  away  from  the 
spectator  in  flight,  the  moth  ap- 
pears and  disappears  by  turns. 
Hence  the  name.  The  genus  is 
American  also. 

Ghnmurdji'na,  town  of 
Rounielia,  Turkey.  80  miles  S.  W. 
of  Adrianople,  and  not  far  from 
the  ^gcan  Sea.     Pop.  8000. 


Ghnr,  Gaur,  or  Ghore,  Dynasty  of,  descendants 
of  an  ancient  race  of  Afghan  princes,  were  the  second 
line  of  Mohammedan  rulers  in  Hindostan.  Allah-ad-deen 
{d.  1160)  almost  destroyed  the  power  of  the  Ghiznevides, 
and  his  successors  conquered  the  whole  country  from  the 
Caspian  to  the  Bay  of  Bengal;  but  their  power  was  short- 
lived. The  period  of  their  authority  is  usually  given  as 
from  1176  to  1206,  after  which  their  power  was  feeble  and 
hardly  more  than  nominal.  They  are  also  called  GiiURi 
and  GoDRiDES. 

Gi'ant  and  Dwarf.  The  term  giant  [Gr.  yiyiK]  is 
primarily  a  mythological  one.  The  Greek  giants  were 
huge  earth-born  beings,  who.  according  to  the  older  wri- 
ters, had  the  form  of  men  (later  writers  made  them  hid- 
eous monsters),  and  who  revolted  against  the  gods,  who 
finally  slew  them.  The  Norse  mythology  gives  the  giants 
(jotuns,  frost-giants,  etc.)  a  very  prominent  place.  The 
giants  are  held  by  some  writers  to  represent  the  adverse 
forces  of  nature — by  others,  human  enemies  of  foreign 
race.  Thus,  English  folk-lore  abounds  in  traditions  and 
nursery-tales  of  Cornish  and  Welsh  giants,  and  Cscsar 
speaks  of  the  huge  stature  of  the  ancient  Germans  and 
Gauls.  But  in  authentic  history  there  are  accounts  of 
races  of  men  of  very  large  size.  The  Hebrew  Scriptures 
allude  to  giants  (nephilim)  before  the  Flood,  and  in  and 
about  Palestine  there  were,  in  Joshua's  time,  the  Keph- 
aim,  Anakim,  Emim,  and  Zamzummim,  all  men  of  great 
stature.  The  names  of  Og,  two  Goliaths,  Ishbibenob, 
and  Saph  are  preserved  to  us.  In  comparatively  recent 
times  there  was  a  belief  that  the  Patagonians  and  the  men 
of  Guayaquil  were  giants  ;  and  it  is  now  unquestionable 
that  the  former  do  considerably  exceed  in  stature  the  aver- 
age of  mankind.  Scores  of  well-authenticated  instances 
could  be  cited  of  persons  exceeding  7*  feet  in  height. 
Several  are  on  record  of  men  tneasuring  9  or  even  9i  feet, 
but  these  examples  are  open  to  some  question.  Very  tall 
persons,  it  is  observed,  are  much  less  numerous  than  those 
who  are  undersized.  As  a  rule,  "giants"  are  comj»ara- 
tively  feeble  in  body  and  mind,  and  nearly  nil  are  short- 
lived. There  is  on  record  an  account  of  Bishop  Berkeley's 
attempt  to  produce  a  giant.  We  are  told  that  he  fed  an 
orphan  named  Magralh  on  selected  articles  of  food,  and 
that  when  he  died,  aged  twenty,  Magrath's  height  was  7 
feet  8  inches.  Of  the  parentage  of  Magrath,  or  of  the  food 
used,  we  know  nothing. — DwAnr  (Gothic  zicerg;  perhaps, 
says  Grimm,  the  Gr.  Seoi'pvdi.  "  divine  worker")  is  also  a 
mythological  name.  Dwarfs,  fairies,  elves,  pygmies,  pi.xies, 
and  a  host  of  nations  of  little  folk,  figure  in  the  traditionary 
lore  of  many  nations.  It  is  remarkable  that  the  Greeks  placed 
the  pygmies  on  the  banks  of  the  upper  Nile,  precisely  the 
region  where  modern  travellers  have  found  whole  tribes  of 
dwarfish  men.  The  Esquimaux  and  other  far  Northern 
races  are  also  undersized.  It  is  probable  that  the  character 
of  the  food  and  the  other  surroundings  have  in  these  in- 
stances determined  the  dwarfish  habit.  In  isolated  eases 
it  appears  mostly  to  result  from  disease  of  the  foetus  or  its 
envelopes.  It  may  terminate  in  premature  decay  of  mental 
powers  and  in  early  death,  but  is  far  less  likely  to  do  so 
than  the  opposite  overgrown  condition.  Indeed,  there  are 
many  examples  of  dwarfish  persons  with  more  than  ordin- 
ary intelligence  who  have  lived  to  a  great  age.  A  dwarfed 
state  is  sometimes  associated  with  rachitic  deformity,  but 
many  dwarfs  are  perfectly  symmetrical.     C.  W.  Greene. 

Giant's  Causeway,  The,  a  magnificent  exhibition 
of  columnar  basalt  on  the  N.  coast  of  Ireland.     The  out- 
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pouring  of  lava  in  Tertiary  timr-s  that  formed  the  beds  of  1 
basalt  of  the  islands  of  Mull  and  Stalfa,  off  the  Scotch 
coast,  at  the  same  period  overwhelmed  extensive  trat-ts  iu 
what  is  now  the  county  of  Antrim,  and  the  coast  for  some  ■ 
miles  K.  of  Portrueh  is  formed  of  dark  volcanic  rocks,  ! 
whieh  by  their  unequal  decomposition  give  rise  to  a  line  [ 
of  cliffs  from  400  to  500  feet  iu  height,  remarkalde  for  their 
boldness  and  wild  picturesquencss.  The  tran.-^itiuu  from 
the  suow-white  chalk-rocks  which  it  overlies  to  the  almost 
black  basalt  gives  additional  variety  and  beauty  to  the 
scenery  around  the  Causeway.  The  cliffs  consist  of  thick 
sheets  of  basalt,  wilh  intervening  beds  of  ochreous  clay. 
The  lower  layers  of  basalt  are  rich  in  zeolitic  and  other 
minerals,  and  in  certain  beds  the  columnar  structure  is  very 
strongly  developed,  and  iu  places  these  are  beautifully  ex- 
posed. The  Causeway  itself  is  a  promontory  of  columnar 
basalt  that  has  been  laid  bare  by  the  waves,  but  has  itself 
resisted  their  action:  and  here  the  visitor  can  make  his 
way  for  a  long  distance  over  an  irregular  floor  formed  of 
perfectly  dovclopel  polygonal  columns,  which  remarkably 
illustrate  the  peculiarities  of  this  kimi  of  n)ck-formation. 

Edward  C.  H.  Dav. 

Giaour'  [Turkish  :  Persian  *j"wr,  '•  infidel  "],  a  term  ap- 
plied by  Turks  and  other  Mohammedans  to  Christians  and 
others  not  of  their  own  faith.  Its  use  is  not  always  in- 
tended as  a  reproach,  but  very  commonly  has  that  character. 

GiartI,  post-tp.  of  Clayton  co.,  la.,  on  the  Milwaukee 
and  St.  Piiul  U.  R.     Pop."l294. 

Giar're,  a  Sicilian  town  of  considerable  commerce,  in  the 
province  of  Catania.  It  lies  near  the  sea-shore,  and  in  its 
neighhorhood,  at  Carpineta.  are  some  of  the  largest  chest- 
nut trees  known;  among  tlirm  the  famous  castayno  dci 
cento  cnvnlli.      Pop.  17,11  L 

Giave'no,  town  of  Italy,  in  the  province  of  Turin, 
formerly  possessing  considerable  silk  manufactures,  which 
have  now  declined.  It  has  an  ancient  castle  surrounded 
by  walls,  in  which  the  old  dukes  of  Savoy  sometimes  win- 
tered with  their  court.     Pop.  yfJS3. 

Gibbes  fUonKUT  AVilson),  M.  D.,  born  at  Columbia, 
S.  C,  July  8,  1S09.  graduated  at  South  Carolina  College  in 
1827,  where  he  became  assistant  professor,  and  afterwards 
professor  of  chemistry  ;  took  his  medical  degree  in  Phila- 
delphia ;  became  distinguishei!  as  a  paUeontoIogist,  ornith- 
ologist, ichthyologist,  an<l  antiquary,  as  well  as  a  physician  ; 
was  twice  mayor  of  ('olumbiii,  Jiml  for  some  time  editor  of 
the  D'lihf  Sunth  Cnrolininn  and  the  Wiekbf  Banner;  be- 
came in  ISGI  surgeon-general  of  South  Carolina.  In  ISHTi, 
when  Columbia  was  burned  upon  its  occupation  by  Sher- 
man, his  mansion,  with  its  treasures  of  art  and  literature 
and  its  valuable  cabinets,  was  bi»rned.  Author  of  an  ex- 
cellent Monotfrnph  of  thr  Sqit'tli'dre;  one  of  great  value  on 
Typhoid  Pnenmoiiin  (1812);  Memoir  of  .himen  De  Veaux 
(1845);  DocHiiientari/  IlUtory  of  South  Carolina  (3  vols., 
185'j)  J  Sketch  of  ChnyltH  Frnser;  Memoir  on  Mo8o»aunin; 
Cuba  for  Invdtidn  (1860) ;  and  many  scientific  papers.  Was 
a  member  of  numerous  learned  societies  in  Europe  and  the 
I'.  S.      1).  at  Columbia,  S.  C,  Oct.  15,  1866. 

(aibbes  fRoiiKiiT  WiLsov),  M.  1).,  son  of  the  above,  b. 
June  lit,  l8;il  ;  graduated  at  the  South  Carolina  College 
ISoO,  and  received  the  degree  of  M.  D.  at  the  Medical  Col- 
lege of  South  Carolina  in  1852,  after  which  he  spent  t\vo 
years  abroad,  continuing  his  professional  education,  chiefly 
in  Paris  and  Dublin  ;  since  which  time  he  has  been  in  active 
duty  a8  a  physician  and  surgeon,  lias  contributed  vari- 
ous articles  to  different  medical  journals,  and  also  filled  the 
chairs  of  nnatouiy  and  surgery  in  (he  University  of  South 
Carolina  at  Columbia  until  Oct.,  187;i,  when  ho  resigned  in 
consequence  of  changes  in  the  administration  of  the  uni- 
versity. 

Gib'bitesy  a  fanatical  sect  of  Scotland  in  the  last  part 
of  the  seventeenth  century.  They  combined  some  of  tho 
doctrines  of  tho  (Quakers  with  others  of  tho  strict  Cov- 
enanters, and  were  never  numerous.  Imprisonment  of  tho 
Gibbites  in  jail  broke  up  the  movement,  and  they  soon 
ceased  to  exist  as  a  separate  body.  Their  leader  was  a 
sailor  )i!iine<I  .lohn  (lib. 

<*ib'h(in,  a  name  applied  to  the  taillofls  monkeys  of  tho 
Kust  Indies,  belonging  to  the  genus  fft/fnhntrn,  and  con- 
stituting, with  the  gorillns,  ehimpan/.ees,  and  orangs,  tho 
gnuip  called  anthropomorphous  apes.  They  are  rather 
smaM,  very  long-armed,  tiestituto  of  cheek-poiiehes,  and 
provideil  with  naked  eiiUosities  upon  the  buttocks.  They 
are  of  gentle  dis])iinition.  They  live  among  the  branches 
of  trees,  and  leap  trorn  branch  to  branch  with  great  freeclom. 
Among  the  rather  numerous  species  may  be  nieiifioni-d  tho 
active  gibbon  ( fh/lnhntm  nffili^),  the  hooluek  { lljil»hntrH 
hulufc),  the  lar  (  fliffi>lnitrn  Inr),  and  the  white-handed  gib- 
bon {f/i/i»fiiit'H  ttlhiniou't). 

Gibbon,  |nist-village  nf  Iluffnio  co.,  Neb.,  on  the  Union 
Paeilic  U.  K.,  lU.t  miles  W.  bv  S.  of  Omaha. 


Gibbon  (EnwAnti),b.  at  Pntney,  Surrey,  Apr.  27, 1737; 
studied  at  Uestminster  and  Oxford,  and  in  1753  declared 
himself  a  Komau  Catholic;  was  placed  under  the  instruc- 
tion of  a  minister  of  Lausanne  1 753-58,  under  whose  train- 
ing he  renounced  Koman  Catholicism  (1754),  and  acquired 
a  vast  knowledge  of  history  and  of  Latin  and  French  lit- 
erature ;  returneil  to  England,  and  pursued  the  reading  of 
Greek  authors  with  much  zeal;  entered  Parliameut  in  I77t 
as  a  member  for  Liskeard  ;  was  a  constant  Tory,  and  in 
1778  became  a  member  of  the  board  of  trade:  resided  at 
Lausanne  1783-93,  chiefly  occupied  with  the  eomi)Ietion  of 
bis  J/iHtorj/  of  thr  IJeellne  tind  Foil  of  thr  liomnu  Empire^ 
the  production  of  which  was  first  thought  of  at  Rome  in 
1764,  the  first  volume  appearing  in  1770  and  the  last  in 
1788.  Besides  this  great  work,  he  produced  some  other 
relatively  unimjtortant  writings.  The  best  editions  of  the 
Hittort/  are  those  of  Milman  and  of  William  Smith  (1855). 
The  great  merit  of  (Jibbon's  work  is  diminished  by  his 
laek  of  fairness  towards  Christianity,  for  hv  seems  incapa- 
ble of  appreciating  the  nobler  traits  of  the  early  Christians, 
while  alive  to  all  their  faults.  Recent  ingenious  attempts 
to  show  that  Gibbon  was  a  Christian  have  quite  failed.  In 
early  life  he  was  disappoinleil  iu  a  suit  for  the  hand  of  the 
lady  who  became  Mme.  Necker  and  the  mother  of  Mnie.  de 
Stael.  He  never  married,  and  for  many  years  enjoyed  a 
large  inherited  fortune.     1).  iu  London  Jan.  16,  1794. 

Gibbon  (John).  1>.  in  Pennsylvania  1826;  graduated  at 
U.  S.  Military  Academy  July,  iS47,  and  entered  the  army 
as  brevet  second  lieutenant  of  artillery  ;  ]iromoted  to  be 
second  lieutenant  Sept.,  1847,  first  lieuienant  Sejit.,  1850, 
captain  Nov.,  1S59.  and  colonel  36th  Infantry  July,  I8GG. 
Gibbon's  first  service  was  in  the  war  with  Mexieo,  being 
present  at  the  city  of  Mexico;  subsequently  he  was  in 
garrison  and  on  frontier  duty  against  hostile  Indians 
till  the  outbreak  of  tho  civil  war  in  1861.  During  this 
struggle  he  served  as  chief  of  artillery  of  (ien.  McDowell's 
army  till  May,  1862,  when  he  was  appointed  brigadier- 
general  of  volunteers,  and  assigned  to  the  command  of 
a  brigade  in  the  Army  of  the  Potomac,  participating  in 
the  second  battle  of  Bull  Run,  of  South  Mountain,  and 
Antietam  ;  in  Nov.,  1862.  he  was  placed  in  command  of 
a  division,  which  he  led  in  the  battle  of  Fredericksburg, 
where  be  was  wounded.  At  the  battle  of  Chancellorsviile 
he  was  engaged  in  the  storming  of  Maryc's  Heights  :  at  the 
battle  of  Gettysburg  ho  received  severe  wounils  while  iu 
command  of  the  2d  corps,  and  did  not  rejoin  the  army  until 
Mar.,  1861,  when  he  was  placed  in  command  of  a  division  of  . 
tho  2d  corps,  and  was  engaged  in  Gen.  Grant's  Richmond 
cami)aign  at  the  battles  of  the  AVilderness.  Spottsylvania, 
Cold  Harbor,  etc.:  he  subsequently  eommamled  the  21th 
army  corps,  and  was  constantly  engaged  in  tho  operations 
about  Petersburg  against  the  army  of  Gen.  J^ee,  up  to  the 
surrender  of  the  latter  in  Apr.,  1865.  For  gallant  services 
in  battle  he  received  the  successive  brevets  from  major  to 
that  of  miLJiir-general  U.  S.  A.  In  I86'J  he  was  transferred 
to  the  command  of  the  7th  Infantry.  G.  C.  Simmons. 

(■ib'bons  (Abuy  Hopper),  b.  in  Philadelphia  Dec.  7, 
1801,  daughter  of  Isaac  T.  and  Sarah  H(q)pcr;  was  a 
teacher  in  Philadelphia  and  New  York  :  was  married  in 
1833  to  James  S.  Gibbons  (d' Wilmington.  Del.:  since  1836 
their  home  has  been  in  New  York.  In  1845,  Mrs.  Giblxms 
was  an  tffieient  co-worker  with  her  father  in  the  furmatiou 
of  the  Women's  Prison  Association,  and  in  f<mnding  the 
homes  for  discharged  prisoners,  since  known  as  "The 
Isaac  T.  Hopper  Home."  in  this  interest  she  has  been  a 
frequent  visitor  tu  the  Tombs.  Rlaekwell's  and  Randiill's 
Islands,  and  similar  institutions.  In  IStil.  Mrs.  Gil.bons 
visited  the  army  bospilals  at  Washingtnn,  and  ihroughout 
the  war  rendered  eftieicnt  services  in  hospital  and  camp, 
often  at  great  personal  risk.  The  anti-slavery  sympathies 
of  her  husband  and  herself  were  well  known,  and  in  tho 
New  York  riots  of  1S63  their  house  was  one  of  the  first  to 
be  saeki'd.  In  1871  she  was  actively  interested  in  tho  es- 
tablishment of  tho  New  York  infant  asylum,  and  is  now 
one  of  its  chief  inanijgers.  In  1873  she  took  an  active  part 
in  opening  the  New  York  diet  kitchen,  and  is  president  of 
the  association  which  supports  it.       Sakaii  S.  Tiiavkh. 

Gibbons  fCii  v  it  i,i:s\  fourth  son  of  W.(  J. .a  distinguished 
memlier  of  the  l'hila«lrli.liia  I'ur.  was  b.  at  Wilmington  Mar. 
30,  ISIl;  studi<-d  law  in  tin-  office  of  Charles  Cliauneey, 
Phihnielphia,  and  was  arlmitleil  to  practice  in  1838;  was 
president  of  the  National  Whig  Club  in  1844;  for  several 
years  a  member  of  the  Sta'f  senati-,  and  Speaker  of  that 
itodv  in  1S17:  arlivtly  promohMl  (he  passage  of  a  law  to 
punish  the  kidnapping  of  negroet-.  to  prevent  the  use  of  the 
Stale  juils  for  the  detention  of  fugitive  slaver*,  and  jirohib- 
iting  the  judges  of  the  State  courts  and  nuigistrates  from 
issuing  writs  for  the  arrest  of  such  fugitives;  was  chair- 
man of  till'  tirst  He|iut>liean  State  eommiltee,  one  of  the 
founders  of  tin*  Union   League,  the  tirst  uru'anir.atiou  of  that 
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kind  in  iho  U.  P.,  and  the  author  of  its  conslitution ;  rep- 
resented the  goverumt-ut  under  a  special  commission  during 
the  civil  war  in  the  argument  of  prize  ca.scs  in  the  U.  S. 
courts  at  Philadelphia,  and  is  now  a  practising  lawyer  in 
that  city.  He  is  connected  with  a  number  of  tho  most 
useful  benevolent  institutions  in  the  city  and  State. 

Caibbous  (Edwaud),  fifth  son  of  W.  G.,  was  h.  in  Wil- 
min-'tua  Dec,  7,  1317;  studied  Jaw,  and  resided  some  time 
in  Philadjlphia;  subsequently  graduated  in  the  Crosby 
Street  Medical  College  of  New  York ;  removed  to  Sau  Fran- 
cisco in  ISJO,  and  became  a  successful  physician.  Is  uow 
a  member  of  the  California  State  legislature. 

(■ibbons  (Guin'lin'g),  a  wood-carver,  b.  in  Rotterdam. 
in  1G4S  J  camo  to  Loudon  after  tho  Great  Fire  of  1G156,  and 
was  taken  into  tho  employment  of  Charles  II.,  and  after- 
wards of  George  I.  Several  of  tho  princely  houses  of  Eng- 
land— Chatsworth,  Pctworth,  and  Burghlcy — contain  spe- 
cimens of  his  exquisite  work  in  screens,  sideboards,  chim- 
ney-pieces, ornamental  panels  with  flowers,  fruit,  birds, 
carved  with  a  precision  and  delicacy  that  entitle  them  to 
the  rank  of  works  of  very  fine  art.  Gibbons  d.  at  his  house 
in  Low  street,  Loudon,  Aug.  3, 1721.    0.  B.  FnornrxGHAM. 

Gibbons  (William),  M.  D.,  was  one  of  the  fifth  in  de- 
aeent  from  the  Quaker  emigrants  who  accompanied  AVilliam 
Penn  and  settled  in  Pennsylvania  about  1073— SO.  He  was 
b.  in  Philadelphia  Aug.  10,  l76l,  and  was  educated  with 
special  care  by  his  father,  who  ^7a3  fjr  some  years  a  classi- 
cal teacher  of  eminence  in  that  cit^'.  'William  studied  medi- 
cine, and  obtained  his  degree  ia  the  medical  school  of  tho 
University  of  Pennsylvania  in  1805,  soon  after  which  ho 
settled  in  Wilmington,  where  he  resided  the  rest  of  his  lifo. 
To  the  duties  of  his  profession  he  added  the  study  of  tho 
natural  sciences.  He  made  excellent  progress  in  philologi- 
cal studies  and  the  acquisition  of  languages,  and  among 
them  the  Hebrew,  in  which  he  attained  to  a  remarkablo 
proficiency.  In  the  earlier  part  of  his  professional  career, 
while  his  medical  practice  was  not  yet  arduous,  be  devoted 
much  time  to  the  culture  of  ornamental  plants,  and  estab- 
lished a  nursery  of  grafted  fruit  trees — a  business  which 
has  been  maintained,  and  is  still  prosecuted  iu  that  locality. 
He  was  among  the  earliest  promoters  in  Wihnington  of 
associated  efforts  for  the  spread  of  scientific  knowledge, 
among  which  was  the  Delaware  Academy  of  Natural  Sci- 
ences, of  which  he  was  the  first  president,  and  to  which  ho 
oontributed  many  valuable  essays.  He  was  the  first  presi- 
dent of  the  Peace  Society  and  also  of  the  State  temperanco 
organization  in  Delaware.  He  was  an  active  member  of 
tho  society  for  preventing  the  kidnapping  of  colored  peo- 
ple— a  business  which  was  promoted  by  the  proximity  of 
Wilmington  to  the  Baltimore  slave-market.  About  lS23-2o 
Wilmington  became  the  head-quarters  of  a  prolonged  re- 
ligious controversy  originating  in  an  attack  by  an  eminent 
Presbyterian  clergyman,  under  the  signature  of  "Paul," 
on  the  principles  and  doctrines  of  the  Society  of  Friends. 
The  dispute  soon  enlarged,  and  grew  into  a  general  po- 
lemical war  between  the  Unitarians  and  the  Trinitarians. 
Dr.  (gibbons,  though  deeply  interested,  did  not  appear  in 
the  controversy  as  a  writer,  but  near  the  close  of  it,  under 
the  signature  of  '' Vindex,'*  he  addressed  a  letter  to  the 
Presbyterians,  entitled  Truth  Vindicated,  an  able  and  suc- 
cessful refutation  of  the  charges  preferred  by  ''  Paul,"  and 
one  of  the  clearest  expositions,  and  perhaps  the  best  de- 
fence, of  the  doctrines  of  Friends  which  has  been  pub- 
lished in  modern  times.  AVilliam  Darlington. 

Addf.ndii. — The  religious  controversy  noted  above  was 
soon  followed  by  another,  in  which  Dr,  Gibbons  took  a 
leading  part;  this  was  between  the  two  divisions  of  tho 
Society  of  Friends  which  have  been  known  since  that  time 
as  "Friends"  and  '*  Orthodox  Friends."  The  final  sep- 
aration of  this  long  harmonious  body  was  consummated  in 
1S27.  (See  Qiaktrs.)  Dr.  Gibbons  established  and  main- 
tained fur  several  years,  at  his  own  expense,  a  religious 
periodical  publication  called  The  Berean,  which  in  four 
volumes  covering  the  period  from  Feb.,  1S24,  to  Sept., 
1828,  is  esteemed  by  the  Society  of  Friends  as  the  best- 
accredited  history  extant  of  the  events  embraced  by  it. 

Dr.  Gibbiius  was  himself  one  of  thirteen  children,  and  left 
a  family  of  the  same  number,  of  which  eleven  still  survive. — 
Henry  Gibbons,  the  eldest,  was  b.  in  Wilmington  Sept.  20, 
1808;  graduated  in  the  medical  department  of  the  Uni- 
versity of  Pennsylvania  in  1829  :  practised  medicine  some 
years  in  Philadelphia,  and  was  widely  known  as  a  lecturer ; 
removed  to  San  Francisco  in  1850.  He  is  now  professor 
of  the  principles  and  practice  of  medicine  in  the  Medical 
College  of  the  Pacific:  president  of  the  California  State 
board  of  health,  and  senior  editor  of  the  Pavifw  Medical 
and  Siirrjicnl  Jnnrual.  He  is  the  author  of  a  prize  essay 
on  tobacco,  and  of  many  addresses  and  essays  on  scientific 
subjects. — His  oldest  son.  Henry  Gibbons.  Jrt..  is  also  a 
graduate  of  medicine,  associate  editor  of  the  Medical  and 


Surgical  Jouruitl.  and  a  successful  practitioner  in  San  Fran- 
cisco. He  entered  the  hospital  service  during  the  civil  war, 
and  became  a  skilful  surgeon. — James  Sloane  Gibbons,  the 
second  son  of  William,  was  li.  July  1,  ISIO;  in  early  life 
removed  to  Philadelphia,  where  he  engaged  in  mercantile 
business  :  became  a  resident  of  New  York  in  1835,  and 
since  that  time  has  been  connected  with  banks  and  finance. 
He  is  the  author  of  a  work  on  The  Banka  of  Aeic  York, 
the  Clear  in(f -House,  and  the  Panic  vj  1357,  350  pp. ;  also  of  a 
volume  entitled  The  Public  Ihb't  <./  the  ('.  S.,  Tasntion, 
and  Liiiaidation,  273  pp. ;  and  cuiitribu!or  to  various  liter- 
ary and  financial  periodicals. — William  Peters  Gibbons 
was  b.  in  Wilmington  Apr.  10,  1812  j  removed  to  Philadel- 
phia, where  he  engaged  in  the  printing  business ;  established 
a  scientific  journal,  of  which  he  was  the  editor;  removed, 
on  invitation,  to  Poughkeepsie.  N.  Y.,  to  take  charge  of  a 
boarding-school  for  young  ladies  ;  in  the  mean  time  studied 
medicine,  and  graduated  in  the  Kew  Y*ork  University;  re- 
moved to  San  Francisco,  where  he  is  now  a  successful  prac- 
titioner and  an  occasional  writer  on  scientific  subjects. 

Gibbs  CAlfred),  b.' in  New  York  1824;  graduated  at 
West  Point,  and  entered  the  army  as  brevet  second  lieutenant 
mounted  rifles,  July.  1S4G.  In  tho  war  with  Mexico  he  was 
engaged  in  tlie  siege  of  Vera  Cruz,  in  the  battles  of  Cerro 
Gordo  (where  ho  was  wounded),  Contreras,  Churubusco, 
Chapultepec,  and  was  present  at  the  capture  of  the  city  of 
Mexico;  brevet  first  lieutenant  and  captain  for  gallant  con- 
duct in  battle.  Promoted  to  be  second  lieutenant  of  rifles 
in  1847,  and  first  lieutenant  1853.  From  1848  to  ISoG  he 
was  aide-de-camp  to  Gen.  Persifer  F.  Smith,  serving  on 
the  Pacific  coast  and  in  Texas;  from  1S66  to  1861  he  was 
engaged  mostly  on  frontier  duty  and  against  hostile  In- 
dians. In  July,  1861,  he  was  taken  prisoner  in  Xew  Mex- 
ico, Upon  beiug  paroled  (Aug.,  1802),  he  was  appointed 
colonel  of  the  loOth  New  Y'ork  Vols.,  Sept..  1S62,  being 
engaged  in  operations  about  and  defence  of  Suffolk,  Va., 
till  Aug.,  1^63,  when  his  regiment  was  changed  to  be  the 
1st  New  Y'ork  Dragoons,  and  for  several  months  he  was 
engaged  in  organizing  it  as  a  cavalry  regiment,  and  sta- 
tioned at  Manassas,  guarding  the  Orange  and  Alexandria 
K.  R.  During  Gen.  Grant's  Richmond  campaign  (1864— 
OJ)  he  commanded  a  cavalry  reserve  brigade,  participating 
in  various  actions  till  Aug..  1864.  when  he  resumed  com- 
mand of  his  regiment  in  the  Shenandoah  campaign,  lead- 
ing it  in  the  battles  of  Opequan,  Fisher's  Hill.  Cedar  Creek, 
besides  numerous  minor  actions.  Appointed  a  brigadier- 
general  of  volunteers  Oct.  19, 1864,  in  the  final  conflict  with, 
and  pursuit  of,  the  Confederate  army  of  Northern  Virginia, 
he  commanded  a  brigade  of  cavalry,  being  engaged  at  Din- 
widdle Court-house,  Five  Forks.  Sailor's  Creek,  etc.,  and 
present  at  the  surrender  of  Gen.  Lee  at  Appomattox  Conrt- 
house.  He  subsequently  commanded  a  cavalry  brigade  and 
division  in  the  division  of  the  Gulf,  and  was  mustered  out 
of  the  volunteer  service  Feb.,  1866.  For  gallant  conduct 
during  the  war  he  received  the  various  brevets  from  major 
to  that  of  major-general  U.  S.  A.  Promoted  in  the  army 
to  be  major  7th  Cavalry  in  July,  1866,  he  served  on  fron- 
tier duty  in  Kansas.  D.  Dec.  26,  1868,  at  Fort  Leaven- 
worth, Kan.  G.  C.  Simmons. 

Gibbs  (Joi!iAH  Willard^  LL.D.,  b.  at  Salem,  Mass., 
Apr.  .SO,  1790  ;  graduated  at  Y'ale  in  1809:  was  tutor  there 
ISll— 15;  professor  of  sacred  literature  1824-61  :  librarian 
of  the  college  1824—43.  He  published  several  philological 
works  and  many  valuable  piipers.  Among  his  works  are 
a  Hebrew  lexicon,  1824;  an  abridgment  of  Gesenius's  lexi- 
con, 1828;  PhiloliHficftl  Studies,  1857;  Teu'^'ui^  Eiymolotjjf, 
1860,  etc.     D.  at  New  Haven,  Conn.,  Mar.  25,  1861. 

Gibbs  (WoLCOTT),  M.  D.,  LL.D,  b.  in  New  York  City 
Feb.  21,  1822;  after  graduation  at  Columbia  College,  1841, 
studied  chemistry  and  physics  in  Giessen  and  Berlin. 
Shortly  after  his  return  from  Germany,  Dr.  Gibbs  was 
elected  professor  of  physics  and  chemistry  in  the  College 
of  the  City  of  New  York  1849:  in  186:{  resigned  this  posi- 
tion, having  been  elected  to  fill  the  Rnmford  professorship 
in  Harvard  University.  Dr.  Gibbs  is  the  author  of  many 
elaborate  and  valuable  chemical  researches  ;  as.  for  example, 
on  the  platinum  metals,  on  the  ammonia-cobalt  bases,  on 
the  equivalent  of  cobalt,  on  niobic  acid,  etc.  Besides  these 
he  has  made  exten-^ive  contributions  to  analytical  chem- 
istry, both  organic  and  inorganic.  In  the  department  of 
physics  his  contributions  have  been  equally  valuable  and 
almost  as  numerous;  among  them  we  mention  as  exam- 
ples his  elaborate  work  on  the  wave-lengths  of  light, 
that  on  vapor  densities,  and  his  methods  of  avoiding  the 
troublesomeeffects  of  temperature  and  pressure  in  gas  analy- 
sis. His  memoirs  on  these  subjects,  along  with  those  on 
theoretical  chemistry,  are  scattered  among  the  volumes  of 
the  American  Journal  af  Science  and  Arts,  of  which  he 
has  for  many  years  been  one  of  the  editors. 

Gib'el,  or  Prussian  Carp,  a  small  European  fresh- 
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water  fieh,  the  Ci/prinua  gihelio.     It  is  prized  for  the  tabic, 
but  is  nut  very  ea:-y  tu  catch,  as  it  seldom  takes  the  hook. 

Gibelli'naf  small  town  of  Sicily,  in  the  province  of 
Tnijjani.  near  which  (ut  Magione)  arc  found  \cry  curious 
remains  of  troglodyte  habitations — a  large  number  of  cells 
and  niches  excavated  in  the  sides  and  od  the  top  of  a  hill ; 
thence  called  Le  Fiitvstrefle, 


Gib'eoiif  town  of  Palestine,  5  miles  N,  W.  of  Jcrn- 
salem,  is  mentioned  in  Joshua  x.  2,  and  in  several  other 
places  in  the  Old  Testament.  Its  site  is  now  occupied  by 
a  small  village,  El  Jibj  and  the  surrounding  district  is  well 
cultivated. 

Gibral'tar^  the  southernmost  promontory  of  Spain,  is 
an  insulated  rock  connected  with  the  mainland  only  by  a 


liuclc  ol  tiilirailar.    Tlic  sij^nal-statinn  ir<iin  llu  south  side 


low,  sandy  slip  of  land  between  the  Ray  of  Gibraltar  on 
the  W.  ipidc  and  the  Mediterranean  on  the  E.  side.  This 
rock,  together  with  that  of  Abyla.  now  Ceuta,  on  the  Af- 
rican coast,  forrnii'd  the  so-called  Pillars  of  HercuWa.  which 
by  the  ancients  were  considered  the  western  boundary  of 
the  earth.  The  Rock  of  Gibraltar  is  1400  feet  high,  almost 
perpendicular  on  its  southern  and  eastern  sides,  and  slop- 
ing and  accessible  only  on  its  northern  and  western  sides. 
Hero  is  situated  the  town  of  (Gibraltar,  containing  a  popu- 
lation (exclusive  of  the  garrison)  of  IS, 6^.3,  consisting  of 
Englishmen,  Ppaniarrls,  Jews,  and  Moors,  and  carrying  on 
a  considerable  transit-trade.  Its  chief  imjiortance,  how- 
ever, Qihraltar  ha-i  a^  a  fortress.  In  1701  it  was  taken  by 
the  English,  and  tln-y  have  retained  it  since  as  the  key  to 
the  Mediterranean,  and  have  fortified  it,  es])ccially  on  its 
western  and  northern  sides,  so  as  to  make  it  impregnable. 
Gibraltar  was  named  GehH  nf  Turik  (*' Tarik's  Moun- 
taiti"),  from  Tarik  ben  Zeyad,  a  famous  Saracen  leader 
who  lamled  here  in  71  I.  It  remained  a  Moorish  strong- 
hold till  l:^00,  when  Ferdinand  IV.  took  if.  The  Moors 
held  it  again  l.'i.'i:i-I  162,  and  it  was  surprised  and  taken 
by  the  English  1704;  besieged  1701-05;  ceded  to  Tireat 
Britain  !  71  -i ;  besieged  again  1727  :  blockaded  and  lic^ieged 
by  the  French  and  .Spaniards  1779-83,  when  it  made  ono 
of  the  moat  obstinate  and  famous  defences  recoriled  in 
history.  It  is  the  see  of  an  Anglican  and  of  a  Roman 
Catholic  bishop. 

Gibraltar,  tp.  of  Door  co.,  Wis.,  on  Orcen  Bay,  Lake 
Micliigan.      Pop.   ItiG. 

Gibraltar,  Strait  of,  connects  the  Atlantic  with  tho 

Mediterraueau  by  a  channel  15  miles  wide  ancl  OUO  fath- 
oms ilcep,  between  Spain  and  .Africa.  The  central  current 
of  the  channel  cMislanlly  sets  from  tho  Atlantic  into  the 
Mediterranean,  anil  makes  it  very  diflicult  for  sailing  ves- 
sels to  pass  through  lo  the  Atlantic  unless  aided  liy  a  brisk 
east  wind.  The  lower  level  of  water  in  the  Mediterranean 
is  causcil  by  its  greater  evaporation. 

Gib'Mun,  county  of  S.  W.  Indiitna.  bounded  on  the  N. 
W.  by  tho  White  and  Wabash  rivers.  Its  surface  is  broken 
and  well  timberiMl,  and  its  soil  productive,  ('a(l)e,  grain, 
tobacco,  autl  wool  ur<'  staple  jirtfdui^ts.  Carriuges,  wagons, 
and  flour  are  nianufiielnred.  Coal  of  good  rpiatily  ab(m»d.s. 
The  Evansville  and  CrawfordHvillo  R.  11.  traverses  tho 
county.     Cap.  Prinneton.     Pop.  17, ."171. 

<>ihnon,  county  of  W.  Tennessee.  Area,  7ftO  nnuare 
miles.    The  soil  is  highly  productive.    Cattle,  oorn,  wncat, 


cotton,  and  tobacco  are  produced.  Lumber,  wagons,  brick, 
and  Hour  are  among  the  manufactures.  The  Mobile  and 
Ohio  and  the  Memphis  and  Ohio  K.  Rs.  traverse  the  county. 
Cap.  Trenton.      Pop.  25,(>6(J. 

(■ibson,  tp.  of  Morgan  co.,  Ala.     Pop.  1274. 

Gibson,  tp.  of  Sierra  co.,  Cal.     Pop.  520. 

Gibson,  a  v.,  cap.  of  Glascock  co.,  Ga. 

Gibson,  tp.  of  Washington  co.,  Ind.     Pop.  1525. 

<«ibson.  111.     Sec  Gibson  City. 

Gibson,  post-v.  of  Corning  tp.,  Steuben  co.,  N.  V.,  1 
mile  E.  of  Corning.     Pop.  372. 

(■ibson,  tp.  of  Mercer  CO.,  0.     Pop.  1100. 

Gibson,  tp.  of  Cameron  co.,  Pa.     Pop.  12:16. 

C-ibson,  post-tp.  of  Susquehanna  co..  Pa.     Pop.  I3C8. 

<;ibson,  tp.  of  Manitowoc  co..  Wis.     Pop.  16.18. 

(■ibson  (CiiAiii.Ks  Bi:li.'),  M.  1>.,  son  of  the  professor 
who  so  long  oecu(iied  the  chair  of  surgery  in  the  University 
of  Pennsylvania,  was  b.  in  Baltimore,  Md.,  Feb.,  ISlfi; 
d.  of  a  heart  affection  in  Richmond.  Va.,  Apr.  23,  lSfi5,  near 
the  close  of  the  war  between  the  States.  Soon  after  hia 
birth  the  family  moved  to  Phlladelpliin,  where  his  father 
opposed  his  studying  medicine,  but  linding  him  so  necurato 
in  a  description  of  an  operation  then  just  performed,  the 
parent-  at  once  ehangeil  his  mind.  Dr.  C.  IJ.  Gibson  soon 
eonimenoed  lecturing  to  ])rivale  classes,  and  so  successfully 
that  he  was  invited  to  the  chair  of  surgery  in  Washington 
Medical  College,  Baltimore;  in  1H4S  to  the  same  professor- 
ship in  tho  Richmond  Medical  College,  Va.  When  that 
State  united  with  tho  seceding  States,  he  was  made  surgeon- 
general.  Ill  Richmond  he  iiueamo  lliu  chief  consulting 
surgeon  and  operator,  and  from  execssive  labor  un<l  fatigue 
heart  disease  was  induced,  of  which  ho  died.  Like  his 
renowned  father,  Dr.  Gibson,  .Jr.,  was  a  gifted  man,  and 
gave  promise  of  great  usefulness  when  suddenly  cut  oft"  in 
the  prime  of  life.  Vavx.  F.  Evi:. 

<«ibHon  (  Kdmitnd),  D.  D.,  b.  at  Bampton,  Westmoreland, 
England.  1(1611;  passed  M.  A.  at  Queen's  College,  Oxlonl, 
16111  ;  beeame  bishop  of  Lincoln  1715.  of  Londtin  1723.  I>. 
at  Bath  Sept.  6.  17l>'.  Gib.son  waa  a  man  of  severe  virtue 
and  great  learning,  but  of  an  intolerant  spirit,  for  ho  ndvo- 
oateil  ])rnal  laws  against  tlie  (Quakers  and  caused  Meade's 
edition  of  Ibo  /i"*  m/i/k/i'oii  of  Servi-lus  tn  he  l)urned.  Ilia 
edition  td"  the  Saxon  Vhrunivh-,  with  notes  (16112),  ond  tho 
Codtx  juri»  ecctcaiimtici  Antflicani  (1713),  are  very  import- 
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nut.  Ilia  polemical  works,  written  against  Romanism  and 
infidelity,  are  highly  esteemed.  He  translated  Camden's 
Britannia,  and  wrote  also  upon  archaeological  and  bio- 
graphical subjects. 

Gibson  (  Georre),  b.  in  Pennsylvania :  entered  the  army 
as  captain  of  infantry  in  180S  ;  served  through  the  war  with 
Great  Britain  1812-ir>;  appointed  quartermaster-general, 
rank  of  colonel,  1S16;  commissary-general  ISIS;  which 
latter  position  he  held  for  upwards  of  forty  years  ;  brevet 
brigadier  and  major-general,  U.  S.  A.     L>.  Sept.  21,  ISGl. 

Gibson  (John),  an  Enijlish  sculptor,  b.  July  19.  1790, 
at  Gyffyn,  near  Conway,  Wales,  tho  son  of  a  landscape- 
gardener  ;  at  the  age  of  fourteen  was  apprenticed  to  a  cab- 
inetmaker, then  to  a  wood-carver.  Ho  first  studied  sculpture 
under  the  Messrs.  Francis,  statuaries  of  Liverpool.  Several 
gentlemen,  attracted  by  his  genius,  which  was  revealed  in 
models  and  figures,  supplied  him  with  money  for  a  two 
years'  residence  in  Rome.  There,  in  1817,  Canova  wel- 
comed him,  admitted  him  without  charge  to  his  studio  and 
academy,  and  procured  for  hira  distinguished  patronage. 
His  first  pieces,  Mara  and  Vmna  and  Hero  and  Leander, 
were  executed  for  the  duke  of  Devonshire.  After  Canova's 
death  (in  1822)  Gibson  placed  himself  under  Thorwaldsen. 
In  Rome  he  lived,  revisiting  England  but  once  in  twenty- 
four  years.  The  patronage  of  tho  rich  and  great  was  lav- 
ished on  him.  King  Louis  of  Bavaria  ordered  from  him 
several  groups,  the  nobility  both  of  Italy  and  England 
prized  his  works,  and  wealthy  merchants  were  glad  to  own 
them.  Liverpool  boasts  of  many  pieces  by  his  chisel.  He 
modelled  the  statues  of  the  queen  in  Buckingham  Palaco 
and  in  the  Princes'  Chamber  of  the  Houses  of  Parliament. 
His  ideal  pieces,  mostly  repetitions  of  classic  themes  and 
showing  little  originality,  are  familiar  through  copies  of 
photographs.  Gibson  partially  revived  the  ancient  prac- 
tice of  tinting  marble  statues  by  adding  color  to  tho  Aurora, 
the  V(tnt>i,  and  the  statue  of  the  queen,  but  did  not  carry 
the  questionable  practice  far.  He  was  regularly  an  exhib- 
itor at  the  Royal  Academy  in  London,  was  chosen  an  asso- 
ciate in  1S33,  and  made  a  member  in  1S;?6.  Ho  was  also  a 
member  of  the  academies  of  Munich,  St.  Petersburg.  Turin, 
and  St.  Luke  in  Rome.  At  the  Paris  Exposition  of  ISoJj, 
Gibson  had  four  pieces — a  hunter,  a  hunter  and  dog.  a 
wounded  Amazon,  and  Ilylas  carried  away  hi/  ^'yntjjks. 
D.  in  Home  Jan.  27,  ISOfi.  0.  B.  Frothingham.     • 

Gibson  (John  B.),  LL.D.  See  First  Biennial  Sup- 
plement. 

Gibson  (Tobias)  was  b.  in  Liberty  co..  S.  C,  in  1771 ; 
joined  the  Methodist  ministry  in  1792 ;  labored  with  no- 
table success  in  the  South-east  till  ISOO  ;  went  then  to 
Natchez,  and  founded  his  denomination  in  Louisiana  and 
the  South-west  generally.  He  endured  extreme  hardships 
in  his  pioneer  ministry,  and  was  a  genuine  hero  and  saint. 
D.  at  Natchez  in  1804. 

Gibson  (William),  M.  B.,  LL.B.,  was  b.  in  Baltimore, 
Md.,  17S4:  d.  in  Savannah.  Ga.,  18GS,  whither  he  had  gone 
in  feeble  health.  Ho  took  his  medical  degree  from  tho 
University  of  Edinburgh  ;  was  the  ])upil  and  associate  of 
Sir  Charles  Bell;  was  at  the  siege  of  Corunna,  1S09,  and 
Waterloo.  1815,  where  he  was  slightly  wounded;  was  inti- 
mate with  Sir  Astley  Cooper.  Velpeau,  etc..  and  had  met 
Napoleon  Bonaparte,  Lord  Byron,  Hastings,  Abernethy, 
Halford,  etc.  In  1819  he  succeedeil  Dr.  Physick  in  ths 
chair  of  snrgery  in  Philadelphia.  Dr.  Gibson  published  a 
Si/stem  of  Siirr/ertf,  in  two  vols.,  which  passed  through  nine 
editions  ;  was  also  the  author  of  several  lectures,  of  Rambles 
iu  Enrnpr,  18:19,  containing  biographical  sketches  of  sur- 
geons, etc.  He  resigned  his  professorship  in  18j5,  which 
he  had  occupied  thirty-six  years.  He  w.as  the  first  to  per- 
form the  cresarean  operation  twice  on  the  same  patient,  suc- 
cessful to  both  mother  and  children.  He  was,  too,  honest 
enough  to  publish  his  unsuccessful  cases.  He  was  a  man 
of  indomitable  energy,  of  astonishing  memory,  and  left  no 
superior  as  a  lecturer.  Paul  F.  Eve. 

Gib'sonburif,  post-b.  of  Luzerne  eo.,  Pa.,  on  the  Del- 
aware and  Hudson  R.  R.,  11  miles  N.  E.  from  Scranton. 
It  has  mines  of  coal.     Pop.  nf)6. 

Gib'son  City,  poet-v.  of  Ford  co..  Til.,  on  the  Toledo 
Wabash  and  Western,  at  the  crossing  of  the  Gilmnn  Clinton 
and  Springfield  and  the  Chicago  and  Paducah  R.  Rs.  It 
has  one  weekly  newspaper. 

Gib'son  Station,  post-r.  of  the  Creek  Nation,  Indian 
Territory,  on  the  Missouri  Kansas  and  Texas  R.  R.,  108 
miles  S.  of  Parsons  City  (7  miles  from  Fort  (ribson). 

Gib'sonviHe,  a  v.  of  Hocking  co.,  0.     Pop.  67. 

Gid'dins^s,  post-v.,  cap.  of  Lee  co.,  Texas. 

Giddings  (De  Witt  C).  b.  in  Susqueh.anna  co..  Pa., 
July  18,  1827  ;  studied  law,  and  removed  to  Texas  in  1852, 
making  Brenham  his  residence;  opposed  secession  in  18(51, 
but  immediately  after  the  withdrawal  of  that  State  from  the 


Union  entered  the  Confederate  service  as  a  private  in  the 
21st  Texas  Cavalry,  and  rose  to  the  rank  of  colonel.  In 
180G  was  a  member  of  tho  constitutional  convention  of  that 
State,  and  subsequently  became  a  member  of  tho  42d  and 
43d  Congresses.  A.  H.  Stephens. 

Giddings  (Joshua  Reed),  au  American  statesman,  was 
b.  at  Tioga  Point,  Pa.,  Oct.  6,  179o.  His  father  removed 
from  Lyme,  Conn.,  to  Pennsylvania  in  1772.  Six  weeks 
after  the  birth  of  their  child  his  parents  removed  to  Can- 
andaigua,  N.  Y.  When  he  was  about  ten  years  old  they 
removed  to  Ashtabula  co.,  0..  a  part  of  the  Connecticut 
Western  Reserve.  His  youth  was  oue  of  severe  toil,  yet 
he  became  a  man  of  great  size  and  strength,  as  well  as 
of  capacious  mind  and  generous  and  enterprising  spirit. 
After  Hull's  surrender  in  1812  he  enlisted  as  a  volunteer 
in  the  U.  S.  service,  and  took  part  in  a  severe  action  near 
Sandusky  Bay.  After  Proctor's  retreat  the  troops  with 
which  Giddings  served  were  sent  home.  His  education  was 
obtained  by  reading  books,  mostly  borrowed,  and  read  at 
night  by  the  light  of  a  hickory  fire.  He  taught  school, 
studied  law  with  Elisha  Whittlesey,  a  prominent  lawyer, 
and  was  admitted  to  the  bar  in  1821.  In  1826  he  went  as 
a  representative  to  the  State  legislature;  declined  re-elec- 
tion in  1827  ;  was  defeated  in  running  for  State  senator  in 
1828;  devoted  himself  to  his  profession,  in  which  he  rose 
to  tho  first  rank  In  IS.'l'J  he  was  sent  to  Congress.  Ho  was 
not  then,  and  was  never,  an  abolitionist  in  the  strict  sense 
of  tho  term.  Tho  men  who  claimed  that  title  did  not  ap- 
|irovo  his  views  and  seldom  eonimcndod  his  action.  His  ad- 
hesion to  theWhig  party  exposed  him  to  their  assaults.  They 
labored  for  the  abolition  of  slavery  in  the  States,  while  ho 
admitted  that  it  was  out  of  the  reach  of  Federal  enactments. 
He  reveled  the  Constitution  which  they  denounced.  Ho 
zealously  labored  to  preserve  the  Union,  which  they  were 
willing  to  divide.  At  the  same  time,  he  believed  that  Con- 
gress had  no  right  to  protect  slavery  in  tho  Stater,  that 
slavery  was  a  great  evil,  and  that  it  was  wrong  and  uncon- 
stitutional to  compel  the  free  States  or  tho  general  govern- 
ment to  return  fugitive  slaves  to  their  owners.  He  also 
believed  it  was  the  duty  of  Congress  to  prohibit  slavery  in 
the  District  of  Columbia  and  the  Territories,  and  to  break 
up  the  coastwise  slave-trade.  At  that  time  the  U.  S.  gov- 
ernment was  thoroughly  committed  to  the  defence  of  sla- 
very in  the  States,  and  it  was  not  lawful  to  present  peti- 
tions relating  to  it,  all  such  petitiims  being  laid  at  once  on 
the  table  without  debate.  During  his  membership  of  Con- 
gress a  large  share  of  his  attention  was  given  to  the  tracing 
out  of  tho  constitutional  relations  of  the  government,  the 
States,  and  the  people  to  slavery,  and  the  exposition  of  his 
views  thereupon:  but  he  also  took  a  prominent  part  in 
questions  of  tarifi"  and  of  appropriations  and  in  other  im- 
portant affairs.  He  opposed  the  Florida  war,  on  the  ground 
that  it  was  an  attempt  to  recapture  fugitive  slaves  at  the 
expense  of  the  U.  S.  In  1841  the  Creole,  a  vessel  laden 
with  slaves,  sailed  from  Norfolk,  Va.,  for  New  Orleans. 
The  slaves  arose,  seized  the  vessel,  and  finally  found  the 
British  pori  of  Nassau,  N.  P.,  where  they  were  recognized 
as  free.  Sir.  Webster,  then  secretary  of  state,  having  de- 
manded compensation  of  the  British  government,  Mr.  Gid- 
dings; introduced  into  the  House  resolutions  declaring  that 
the  slaves  upon  the  Creole  were  guilty  of  no  crime  in  taking 
their  freedom  upon  the  high  seas,  inasmuch  as  they  were 
outside  of  the  jurisdiction  of  Virginia,  that  persons  held  in 
slavery  cease  to  be  slaves  when  upon  the  high  seas,  and 
that  the  demand  for  the  slaves  or  for  compensation  for  them 
was  not  warranted  by  the  U.  S.  Constitution.  For  pre- 
senting these  resolutions  (which  he  temporarily  withdrew 
at  the  earnest  request  of  m:iny  friends)  Mr.  Giddings  re- 
ceived the  censure  of  the  House,  without  being  permitted 
to  speak  in  his  own  defence.  He  thereupon  resigned,  but 
was  at  once  re-eleeted  without  opposition.  In  his  early 
years  in  Congress  his  views  were  shared  by  no  member  ex- 
cept his  friend,  John  Quincy  Adams.  In  1843  he  produced 
the  famous  ''Paeificus"  essays  u]>on  the  slavery  question. 
He  zealously  opposed  the  annexation  of  Texas.  In  1844  he 
successfully  opposed  the  bill  to  pay  for  the  Amisted  ne- 
groes. He  resisted  the  joint  occupation  of  Oregon  with 
Great  Britain,  and  asserted  the  right  of  the  U.  S.  to  the 
whole.  He  opposed  the  insertion  of  clauses  in  Indian 
treaties  requiring  the  return  of  fugitiveslavcs.  He  strongly 
favored  the  Wilmot  proviso.  Tpon  the  nomination  of  Gen. 
Taylor  for  the  Presidency  in  1S48  he  left  the  Whigs  and 
joined  the  new  Free-Soil  party.  He  declined  to  vote  for  a 
Whig  Speaker  of  the  House  in  1847  and  1^49,  and  thus  in 
the  latter  year  caused  tho  choice  of  a  Democratic  Speaker. 
In  1850  he  opposed  the  new  compromise,  the  fugitive  slave 
bill,  and  the  810,000.000  Texas  bill.  He  afterwards  resisted 
Mr.  Douglas's  Kansas  policy,  and  in  1855,  ns  senior  mem- 
ber of  the  House,  administered  the  oath  to  Mr.  Banks,  the 
first  Republican  Speaker.  In  1859,  after  twenty-one  years* 
service,  he  closed  his  Congressional  career.     Twice  during 
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this  time  he  fell  and  became  uuconscious  while  addressing 
the  Uunse.  He  was  twice  assaulted  iu  Congress  by  armed 
mL'ti.  and  was  once  set  upon  by  a  mob  in  Washington.  Ue 
met  such  attacks  with  great  courage.  In  lSj;i  he  published 
a  volume  of  speeches;  iu  1808  the  EjciU»  of  Flvriiia,  iin 
historical  sketch  of  much  interest.  In  1801  he  was  ap- 
pointed consul-general  to  British  North  America.  He  wrote 
a  Congressional  history  of  slavery,  and  iu  IStJl  pub- 
lished The  licheffiott,  itg  Aulharit  ami  CanHtH.  D.  at  Mon- 
treal May  27,  18C4.  Ho  was  a  man  of  deep  religious  cha- 
racter, strong  convictions,  and  great  ability.  A  vigorous 
writer,  a  cogent  reasouer,  a  ready  aud  able  debater,  a  bold, 
clear  speaker,  he  often,  especially  when  opposed,  displayed 
great  oratorical  power.  Ilia  services  contributed  largely  to 
the  great  changes  which  have  iu  recent  years  been  mude  in 
the  current  of  jmblic  opinion.  A.  (J.  lliuDLi:. 

Gid'dy  Swamp,  tp.of  Lexington  co.,  S.  C.    Pop.  .158. 
Gien,  town  of  France,  in  the  department  of  Loiret,  on 
the  Loire.      Pop.  6o28. 

Gier  Eagle,  a  bird  mentioned  in  the  Bible,  is  gener- 
ally thought  to  be  the  "  Pharaoh's  hen  "  or  Ecyptian  Vi'L- 
TitUE  (which  gee);  but  some  believe  it  is  the  Pelecana  ono- 
crataluv,  a  pelican  of  the  Levant. 

Gie'seler  (.Johann  K mil  Ltdwio),  b.  at  Petershagen, 
Germany,  Mar.  :J.  1792;  studied  and  taught  in  the  Ilalle 
Orphan-'}Iousc  180:i-i:};  served  a;;ain8t  Napoleon  ISLV 
15:  taught  at  Halle,  Mindcn.  and  fleves  ISlii-lO;  became 
professor  of  theology  at  Bonn  IS19,  and  at  tiottingcn  IS:'l  ; 
where  he  d.  July  8,  18oI.  His  great  work  on  Churrh  His- 
ionj  (1824-57)  is  one  of  the  most  valuable  and  impartial 
works  of  the  kind  ever  produced,  but  a  somewhat  rational- 
istic spirit  has  been  remarkei!  in  it.  The  best  English 
translation  is  that  of  II.  B.  Smith  (Now  York,  -1  vols., 
1856). 

Gies'sen,  town  of  Germany,  in  the  grand  duchy  of 
IIcs8C-l>armstadt,  on  the  Lahn.  It  has  a  university  (founded 
in  Ifill")  and  other  educational  institutions.  Pop.  'JiJiil. 
Giffaril's  Injector.  See  Steam-Engine. 
Girt'ord.  (  KoBicnT  Swain),  an  American  painter,  b.  on 
the  island  of  Naushon.  (iosnohl.  Mass..  Dec.  2;i.  1S40.  His 
parents  were  poor  laboring  per)ple.  Living  on  the  sea- 
shore (his  father  was  a  boatman),  the  boy's  lovo  for  art 
early  showed  itself  in  marine  studios,  his  removal,  at  tho 
age  of  three  years,  to  New  Bedford  and  neighboring  towns 
not  withdrawing  him  from  the  associations  of  his  childhood. 
His  only  education  for  the  lirst  ten  years  was  derived  from 
the  public  school,  which  ill-health  forbade  his  attending 
regularly.  From  that  time  onward  ho  was  indebted  to  his 
own  exortions  for  his  mental  acquirements.  A  natural 
taste  for  art,  inherited,  it  would  seem,  from  his  mother,  was 
developed  by  a  Geriuau  artist,  who  employed  the  lad  in 
little  services,  and  thus  ijccamc  interestcil  in  his  genius. 
Subsequently,  good  friends,  seeing  liis  promise  and  at- 
tracted by  his  character,  lent  their  aid.  The  youth  rapidly 
rose  in  power  and  reputatirm,  and  at  present  stands  in 
the  front  rauk  of  the  younger  landscape-painters.  Jlis  best 
pieces  are  from  studies  made  in  the  East  in  1870-71.  At 
present  (1874)  ho  is  making  further  icsthotio  explorations 
in  the  same  fruitful  tiold.  Mr.  GifTord  marrieil  a  daughter 
of  Hon.  T.  D.  Eliot  of  New  Bedford.  His  residence  is  iu 
New  York  City.  0.  B.  FiiorniNi:nA.M. 

Gitford  (.'^ANDFonn  RoniNsox),  an  American  artist,  h. 
in  Greenfield,  Saratoga  co.,  N.  Y..  July  10,  182;i.  His  an- 
ei-slors  were  among  the  earlii-st  settlers  in  New  England. 
His  father  was  an  iron-founder  at  Hudson  on  tho  Hudson. 
Mr.  Oifford,  the  fourth  of  a  large  family,  received,  as  all 
did,  a  fair  education;  was  two  years  at  Brown  University 
(ISIL'-M);  came  to  New  York  in  1M15.  au'l  t^tndied  draw- 
ing, perspective,  and  anatomy  with  John  Kuliens  ,'^Inith  ; 
drew  from  casts  and  from  life  at  tho  National  Academy. 
and  attended  lecturer  on  anatomy  at  tho  Crosby  Street 
Medical  College.  At  this  time  ho  puintcd  portraits.  His 
attention  wa-*  directed  to  landscape  painting  in  ISlfi  by 
ilrstrian  tours  among  the  CalsKill  MountairiH  and  the 
rkshire  Hills.  In  18')I,  Giiyord  was  elected  an  associate 
of  the  National  Academy,  and  in  1854  an  academician. 
Two  years  and  a  half  (IH55-57I  were  spent  in  Europe  in 
faithl^ul  art-work.  At  the  lireaking  out  of  tho  civil  war 
Gilford  j*)ined  Ihc  7th  New  York  regiment,  and  saw  six 
months  of  service.  Eighteen  months  more  in  Europe 
f  IS(iS-(i!J)  added  to  his  stores  of  mat<-ritil.  Subsequently 
the  artist  visited  Colorado  and  Ttah.  California,  Oregon. 
British  Columbia,  and  -Alaska.  The  fruit  of  all  these  jour- 
neyings  has  been  presentee!  in  forty  or  lifty  oil-paintings 
of  remarkaldo  merit  of  design,  sentiment,  and  execution. 
Mr.  (JifToril  has  his  studio  in  New  York,  and  is  one  of  the 
most  popular  of  American  artists.  His  Mooifirhl  Xfmmt, 
Shmrtthuri/  Rii'fr,  San  (r'ion/io,  Tit'i'H,  (in  thr  \i'tr,  V'rur- 
ttnn  Snit»,  /in/tintnrr  in  1S63,  are  aniong  the  niosl  charae- 
toristio  of  his  pieces.  0.  B.  I'^itOTiiLsciiAU. 
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Gitford  (William),  b.  at  Ashburton,  Devon,  England, 
Apr.,  1757;  went  to  sea  iu  chihlhood,  was  apprenticed  to  a 
shoemaker  in  1772,  and  afterwards,  through  the  kindness 
of  friends,  was  sent  to  Exeter  College.  Oxford,  and  received 
the  patronage  of  Lord  Grosvenor.  His  successful  Hariad 
(1797).  directed  against  the  Delia  Cruscaus,  was  followed 
by  t he  Mmnul ( il'Jo  )  and  the  severe  Epintlc  to  Piter  Pintiar, 
which  called  forth  an  equally  caustic  reply.  In  17U7  he  be- 
came editor  of  the  Anti-Jncolnn,  and  in  1809  of  the  Qnnr- 
terhf  Pvfieic.  His  translations  of  Juvenal  (1802)  and  of 
Pcrsius  are  spirited  aud  accurate,  but  his  reputation  is 
founded  on  his  work  as  a  critic  and  reviewer.  JIc  was  a 
most  bitter  enemy  of  the  AVhigs.  and  was  distinguished  for 
his  hostility  to  Hunt.  Keats,  and  all  tho  liberal  authors  of 
his  day.  His  editions  of  the  old  English  dramatists  are 
noteworthy.  Gffibrd  was  of  small  stature,  very  ugly  in  his 
appearance,  but  kind,  says  Southcy,  lo  every  living  thing 
except  authors.  The  general  voice  of  subsequent  criticism 
has  been  adverse  to  his  opinions  on  most  questions  of  lite- 
rary taste.     D.  in  London  Dec.  '.M,  1S20. 

Gift,  in  law.  a  voluntary  or  gratuitous  transfer  of  per- 
sonal property.  It  differs  from  a  contract  in  not  being 
based  upon  a  consideration,  which  is  essential  to  give  a 
contract  validity.  But  tho  correspondence  between  the 
principles  relating  to  gifts  and  those  apjicrtaining  to  con- 
tracts is  so  very  close — since  in  both  cases  there  is  contem- 
plated a  change  of  ownership  by  mutual  consent — that  the 
effect  of  the  absf-nce  of  all  consideration  upon  a  proposed 
transfer  of  lands  or  goods  either  by  one  mode  or  the  other 
is  the  same.  A  promise  to  confer  a  gratuity  in  the  future 
is  virtually  an  executory  contract  without  consideration, 
and  the  lack  of  this  indispensable  prere(|uisite  renders  the 
intended  gift  unenforceable,  even  though  the  actual  pur- 
pose of  the  donor  may  have  been  to  completely  fulfil  his 
offer,  and  the  most  confident  expectations  may  have  been 
excited  in  the  intended  donee.  It  is  only  the  entire  ex- 
ecution of  a  design  to  confer  a  gift  that  is  regaixk-d  as  an 
equivalent  of  a  consideration,  ami  iu  whatever  other  stages 
of  fulfilment  the  purpose  of  the  donor  may  be,  no  liability 
is  fastened  upon  him.  but  he  may  recall  his  proffer  when 
he  will.  A  gift  actually  conferred  is.  therefore,  in  eflect, 
an  executed  contract — one  mertly  promised,  an  invalid  ex- 
ecutory contract.  Gifts  are  divided  into  two  classes — gifts 
intcfvivoH,  or  between  living  persons,  and  gifts  Cfiusn  mortia 
— i'.  c.  bestowed  iu  anticipation  of  the  donor's  death. 

I.  Giftfi  inter  viron. — Strictly  speaking,  this  technical 
designation  is  incorrect,  since  all  gifts  must  necessarily  be 
made  between  living  persons,  but  it  has  become  firmly  es- 
tablished as  a  legal  term  whose  extent  of  application  must 
be  unilerstood  as  limited  to  cases  in  which  there  is  no  im- 
mediate apjtrehensiitn  of  death  on  the  part  of  the  giver,  or, 
if  there  be  such  apprehension,  where  it  is  not  given  on  that 
account.  Tlic  real  distinction  is,  that  gifts  of  tliis  class 
may  bo  complete  within  the  donor's  lifetime,  while  gifts 
causa  mo/7i"«  only  take  absolute  effect  from  his  death,  being, 
as  long  as  life  lasts,  conditional  and  revocable.  The  ca- 
pacity to  confer  gifts  which  shall  bo  valid  antl  irrevocable 
<lemands  the  same  qualifications  in  the  donor  as  to  make 
binding  contracts  or  to  perform  other  legal  acts.  Cover- 
ture, infancy,  insanity,  and  duress  would  he  causes  of  dis- 
ability, in  consequence  of  which  the  gift  might  he  retract- 
ed. When  the  donor  is  under  no  incompetency,  the  neces- 
sity that  his  intenti<m  be  executed  requires  a  delivery  of 
the  pr<jperty  conferred  into  the  jiossession  of  the  donee. 
The  transfer  of  ownership  must  be  in  reality  consumuuifeil. 
The  delivery  may  be  cither  actual,  as  by  placing  the  very 
article  intended  to  he  given  iu  the  hands  of  the  donee,  or 
constructive.  Giving  the  key  of  a  warehouse  in  which  the 
goods  are  deposited,  or  an  order  u]ion  a  bailee  whicli  tho 
latter  acci'pts,  are  instances  of  a  suflicietit  constructive  de- 
livery. Tlie  thing  given  must  have  an  actual  existence. 
The  promise  of  the  donor,  though  in  writing,  cannot  bo 
the  subject  of  such  a  gift.  Thus,  if  a  jicrson  give  his  own 
promissory  note  or  a  cheek  drawn  upon  a  banker  to  an- 
other, or  an  order  upon  a  bailee  who  refuses  to  be  bound 
by  its  directions,  the  dmior's  title  is  not  in  the  least  aflfected 
until  the  money  is  collected  or  the  article  demandoil  and 
received;  and  before  that  time  the  gift  is  revoeiiblc.  The 
gift  in  such  eases  is  hut  a  promise  without  consideration. 
Even  a  court  of  etjuity  will  not  enforce  an  inchoate  gift, 
but  will  only  lend  its  aid  to  require  snecifie  performance 
when  s<une  valuable  consideration  has  neon  advanced,  and 
a  contract  thereby  cslaldishetl.  After  a  complelo  nn<l  valid 
delivery  tif  a  gift  has  been  made,  the  only  remaining  cause 
for  which  it  may  be  avoided  is  that  the  donor's  act  was  in- 
duced by  fraudulent  means,  or  that  the  gift  would  he  prejii- 
<iicial  to  the  rights  of  creditors.  Artifices  praetined  to 
mi.<<load  any  person  to  his  injury  invalidate  a  gift  in  the 
name  manner  as  thev  would  a  eonlrnet.  In  pr<»tcrtinir  the 
rights  of  creditors  the  law  has  adopted  the  moral  maxim 
thai  "a  nmn  must  bu  just  before  ho  is  gouei^}u8,"  and  will 
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not  allow  a  debtor  to  expend  in  gratuities  what  ho  ought 
to  use  for  the  discharge  of  his  just  obligations.  (A  fuller 
discussion  of  this  question  will  be  found  under  the  topic 
Fit.vvDiLENT  Conveyance.) 

II.  Git'ta  causa  morlie. — Gifts  bestowed  in  anticipation 
of  death  differ,  in  several  important  respects,  from  gifts 
inter  vivos.  They  are  conferred  only  upon  the  presumed 
condition  that  they  shall  take  effect  in  case  the  donor  dies 
by  his  existing  disorder.  A  recovery  from  the  illness 
operates  of  itself  as  an  avoidance  of  the  gift,  and  no  ex- 
press revocation  is  necessary.  Moreover,  though  delivery 
is  an  essential  element  to  the  validity  of  the  donor's  act  to 
the  same  extent  as  in  gifts  iuter  vivua,  and  though  it  may, 
in  the  same  manner,  be  either  actual  or  constructive,  it  does 
not,  nevertheless,  have  the  s.ame  effect,  at  least  until  the 
donor's  death.  For  as  long  as  he  continues  to  live  he  has 
power  to  revoke  his  gift,  even  though  actual  delivery  may 
have  been  made. 

But  apart  from  these  fundamental  distinctions,  there  is 
a  general  resemblance  between  the  two  classes  of  gifts. 
The  same  rules  as  to  legal  capacity  are  applicable,  and  as 
to  the  effect  of  the  donor's  gratuitous  promises.  The  doc- 
trine of  constructive  delivery  as  applied  to  valid  rights  of 
action,  such  as  mortgages,  policies  of  life  insurance,  de- 
posits in  savings  banks,  etc.,  has  been  carried  farther  than 
in  gifts  inter  vivos,  in  order  to  effectuate  the  donor's  intent. 
Mere  delivery  in  such  cases  is  in  general  sufficient,  even 
though  there  be  no  written  assignment  of  the  mortgage, 
policy  of  insurance,  etc.  Moreover,  the  same  qualifications 
are  applicable  as  to  the  effect  of  fraud  upon  the  legality  of 
the  gift,  and  tho  rights  of  existing  creditors  receive  the 
same  protection.  Questions  concerning  gifts  caiinri.  mortis 
are  frequently  entertained  by  courts  of  equity,  though  this 
is  by  no  means  the  invariable  practice.  Tho  validity  or 
inv.alidity  of  a  pretended  gift  causa  mortis  is  oftentimes 
difficult  of  proof,  since  the  donor's  testimony  is  of  course 
unobtainable,  and  excellent  opportunities  are  frequently 
afforded  for  the  assertion  of  fraudulent  claims  by  professed 
donees.  On  this  account  every  claim  of  the  kind  is  ex- 
amined with  careful  scrutiny,  and  clear  proof  is  required 
that  the  gift  was  actually  made  as  maintained  by  the  donee. 
George  Cii.isE.  Kevisbd  by  T.  W.  Dwigut. 
Gi'ger  (George  Musgrave),  D.  D.,  b.  in  Philadelphia 
June  (i,  1822  ;  graduated  at  Princeton  with  honors  in  1841, 
and  studied  divinity  at  that  place  ;  was  a  tutor  there,  and 
in  lS4fi  became  adjunct  professor  of  mathematics  :  in  1847 
adjunct  professor  of  Greek;  was  professor  of  Latin  1854-fio. 
D.  in  Philadelphia  Oct.  11,  1S65.  and  bequeathed  his  libra- 
ry and  a  large  amount  of  money  to  the  college. 

Gignoux  (Franpois  Regis),  a  landscape-painter,  b.  at 
Lyons,  France,  in  1816;  educated  at  Fribourg;  studied 
art  in  the  Academy  of  St.  Pierre  at  Lyons  :  entered  later 
the  School  of  Fine  Arts  in  Paris,  and  afterwards  was  a 
pupil  of  Delaroche.  He  it  was  who  confirmed  his  bent  to- 
wards landscape-painting.  In  1840  he  came  to  America, 
married,  and  entered  on  an  industrious  career  in  New  York 
and  Brooklyn.  His  pictures  are  sincere  studies  of  Nature, 
chiefly  in  her  more  cheerful  aspects;  they  display  a  sym- 
pathetic feeling,  a  correct  hand,  an  eye  for  picturesque 
effects,  a  rich  sense  of  color,  a  healthy  fondness  for  beauty, 
an  absence  of  everything  morbid,  and  a  freedom  from  mo- 
notony and  mannerism  that  indicates  good  training  and 
well-poised  faculties.  His  style  is  unambitious  ;  his  sub- 
jects commonly  unobtrusive,  as.  for  example,  Spring,  The 
First  Snoir,  The  Indian  Summer.  He  is,  however,  bold  at 
times,  as  in  the  Niagara  in  Winter,  the  liernese  Alps  at 
SnnrisCf  and  other  large  canvases  placed  in  public  exhi- 
bitions. The  Niagara  by  Moonlight,  in  tlie  Belmont  col- 
lection, is  a  good  example  of  his  jiower.  Mr.  Gignoux  has 
been  a  sincere  servant  of  art  in  his  adopted  country.  Ho 
was  chosen  the  first  president  of  the  Brooklyn  Art  .\cademy . 

0.  B.  Fbothingham. 
Gi'hon  (Albert  Leary),  M.  D.,  b.  1833  in  Philadel- 
phia; graduiled  first  in  his  class  at  the  Philadelphia  High 
School  18J0;  professor  of  chemistry  in  the  Pliiladelphia 
Medical  College  18J3-54;  entered  the  medical  department 
of  the  U.  S.  navy  1855;  has  attained  the  rank  of  com- 
mander, and  is  medical  inspector  (1875).  Author  of  Prac- 
tical Suggestions  in  Naval  Hggiene  and  various  professional 
papers,  and  a  large  contributor  to  periodical  literature. 

Guon',  town  of  Spain,  in  the  province  of  -Asturias,  on 
the  Bay  of  Biscay.  lis  Institute  Asturiano,  with  professor- 
ships in  mathematics,  navigation,  the  English  .and  French 
languages,  its  large  cigar  manufactures,  and  its  consider- 
able trade  in  fruit  and  coal,  make  Gijon  quite  alively  place. 
Pop.  10,378. 

Gi'la,  Ri'o,  a  river  which  rises  in  Socorro  co.,  N.  M., 
in  the  Sierra  Madre.  and  flows  first  S.  W..  then  S..  and 
finally  W.,  joining  the  Rio  Colorado  about  ISO  miles  from 
its  mouth.     Its  course  is  entirely  within  the  Territories  of 


New  Mexico  and  Arizona.    Its  total  length  is  not  far  from 

500  miles.  One-half  its  course  is  through  mountain-caiions, 
but  its  lower  half  flows  through  a  somewhat  level  but 
rather  narrow  valley,  well  wooded,  and  iu  some  parts  very 
fertile  when  irrigated.  Its  waters  are  utilized  also  in  g'dd 
and  silver  mining.  Its  lower  valley  abounds  in  ruins,  the 
relics  of  an  .ancient  civilization  represented  at  present  by 
the  Pima  and  .Maricopa  Indians,  and  a  few  other  partly 
civilized  tribes.  In  its  lower  course  its  depth  averages  3 
feet,  its  breadth  60  feet,  and  its  current  2  miles  per  hour. 

Gil'bert  (Nathaniel),  a  lawyer  and  Speaker  in  the 
house  of  assembly  in  Antigua,  West  Indies,  is  distin- 
guished in  the  history  of  Methodism  as  tho  founder  of  that 
denomination  in  those  islands.  He  was  in  England  in 
1758,  when  he  and  two  of  his  slaves  heard  Wesley  preach. 
Master  and  slaves  became  converts,  the  slaves  being  bap- 
tized by  Wesley.  On  his  return  to  tlie  West  Indies,  Gil- 
bert held  religious  meetings  in  his  own  house.  He  became 
a  local  preacher  of  Methodism,  and  founded  a  society, 
chiefly  of  blacks,  which  was  the  beginning  of  the  extensive 
Wesleyan  missions  in  the  archipelago,  by  which  many 
thousands  of  negroes  have  been  Christianized.  Methodism 
became  one  of  the  chief  means  of  West  India  emancipa- 
tion, and  it  now  prevails  through  most  of  the  islands. 

-\bel  Stevens. 

Gilbert,  or  Gilberd  (William),  M.  D.,  b.  at  Colches- 
ter, England,  1540  ;  was  educated  at  St.  John's,  Cambridge, 
.and  in  1573  settled  in  Loudon.  In  1603  he  became  first 
physician  to  James  I.  Aaihor  oi  De  magneti  magneticisgue 
corjioribua  (1600)  and  Be  mundo  nostra  Philosophia  (1651), 
works  of  surprising  .accuracy  of  statement  and  full  of  pro- 
found thoughts.  He  stood  Hr  in  advance  of  his  time  as  a 
scientific  observer  and  theorist,  and  as  a  recorder  of  facts. 
D.  Nov.  30,  1603. 

Gil'bert  Hol'low,  tp.  of  Lexington  co.,  S.  C.   P.  872. 

Gil'bcrtines,  an  order  of  monks  and  nuns  founded  in 
England  by  St.  (Jilbert  of  Sempringhani  (1083-1189).  It 
at  first  contained  only  nuns  who  were  Benedictines,  but  in 
most  of  their  houses  were  also  monks  who  were  canons 
regular  of  St.  .\ugustine.  There  were  also  lay  brothers, 
who  followed  the  Cistercian  rule.  The  rules  of  the  order 
were  very  strict  with  regard  to  the  separation  of  the  monks 
and  nuns.     The  order  was  extinguished  by  Henry  VIII. 

Gil'bert  Isl'ands,  or  the  Kingsmill  Group,  the 
south-easternmost  group  of  Micronesia,  containing  sixteen 
inhabited  islands  of  coral  formation,  situated  in  the  Pacific, 
between  Int.  1°  S.  and  2°  30'  N.  and  Ion.  172°  and  174°  30' 
E.,  and  belonging  to  the  Mulgrave  Archipelago.  The  isl- 
ands are  low.  and  covered  only  with  a  thin  layer  of  vege- 
table mould.  I'oeoanuts,  taro.  and  pandanus  are  cultivated. 
The  inhabitants,  who  number  about  60,000,  and  have  some 
resemblance  to  the  Malays,  are  very  rude,  and  are  occa- 
sional cannibals.  Promising  missions  are  maintained  here 
by  Hawaiian  and  American  Congregationalists. 

Gil'bertville,  post-v.  of  Hardwick  tp.,  Mass.,  on  the 
AVare  River  .and  the  Ware  River  R.  R.,  16  miles  N.  E.  of 
Palmer.     It  has  important  manufactures. 

Gil'boa,  tp.  of  Benton  co.,  Ind.     Pop.  452. 

Gilboa,  mountainous  tp.  of  Schoharie  co.,  N.  Y. — Gil- 
BOA,  post-v.  of  this  tp.,  is  at  the  falls  of  the  Schoharie 
Creek.     Pop.  of  tp.  2227. 

Gilboa,  post-v.  of  Blanchard  tp.,  Putnam  co.,  0. 
Pop.  315. 

Gil'christ,  post-tp.  of  Pope  co..  Minn.     Pop.  169. 

Gil'das,  a  Welsh  historian,  b..  according  to  Usshcr,  in 
511  A.  D..  and  said  to  be  the  brother  of  Aneurin,  a  famous 
bard.  Hi?  J)e  Calamitute,  EjyciJio  ct  Conquestil  Britannix 
has  been  often  printed.  He  is  called  "  the  Wise,"  and  be- 
came a  prominent  ecclesiastic  in  Ireland,  and  later  in  Brit- 
tany. D.670(£7«s/ie/).  It  is,  however,  sharply  questioned 
whether  such  a  person  ever  lived. 

Gil'der  (William  H.)  was  b.  in  Philadelphia  Sept.  17, 
1812  ;  was  educated  at  the  Wesleyan  University,  Conn.,  and 
entered  the  ministry  in  1833.  In  1840  he  began  a  Melh- 
odist  paper  in  Philadelphia  called  the  Depository.  He 
served  during  several  years  as  principal  of  tho  female  in- 
stitute at  Bordentown.'N.  J.,  and  subsequently  as  president 
of  the  female  college,  St.  Thomas's  Hall.  Flushing,  L.  I. 
For  some  time  he  was  editor  of  the  Lilerary  Itegister.  In 
1862  he  became  chaplain  in  the  army,  and  d.  in  hospital  at 
Culpeper.  Va.,  in  1864.  Abel  Stevens. 

Gild'ing,  the  application  of  a  thin  layer  of  gold  upon 
the  surface  of  another  substance  There  arc  various  meth- 
ods in  use  of  effecting  this.  The  ancient  process,  that  of 
applying  gold-leaf,  is  still  the  best  for  many  kinds  of  work. 
Gold-leaf  is  made  to  adhere  by  tho  use  of  "gold-size."  a 
tempera  priming  rendered  adherent  by  an  admixture  of 
glue ;  or  by  "  oil-size,"  a  varnish  of  linseed  oil  and  ochro. 
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the  last  chiefly  used  for  work  that  is  exposed  to  the  weather. 
For  gilding  book-eovcrs  the  leaf  is  made  to  adhere  by  heat 
and  pressure  (if  the  cover  is  of  cloth),  or  by  the  use  of  albu- 
men or  gelatine  for  leather-work.  tJold  is  often  applied  to 
motals  by  raeaos  of  an  amalgam  (which  is  rubbed  on  and 
then  heated)  or  a  solution.  A  brass  or  copper  wash  alVorda 
tho  beat  surface  for  this  kind  of  gilding.  Whatever  method 
is  employed,  the  gilded  surface  has  to  bo  burniBhcd  after- 
wards. Much  gilding  is  done  by  the  electrotype  proceii.s 
(gee  Ei-ECTROTVi'K),  or  even  by  simple  immersion  of  tho 
article  to  be  gilded  in  a  gold  solution.  Glass  and  porcelain 
are  gilded  by  tho  encaustic  method.  For  the  gilding  of 
particular  kinds  of  goods  thc-ro  aro  innumerable  special 
processes,  many  of  tliem  involving  widely  various  chemical 
reactions.  Most  of  them  are  comparatively  recent  inven- 
tions, (lilding  can  be  applied  in  layers  of  incredible  thin- 
ness by  the  newer  methods,  and  at  a  small  cost  ;  but  the  old 
standard  proce^is  by  tho  use  of  gold-leaf  is,  where  applica- 
ble, unsurpassed  for  durability  and  handsome  appearance. 

Gil'oad  ("rocky  region"),  a  district  of  Palestine, 
bounded  \V.  by  the  Jordan,  E.  by  tho  Arabian  dest-rt,  N.  by 
tho  Ilicromax  {YitriiiHk).  and  S.  by  tho  Arnon  {Mojif'). 
Northern  Gilead  extended  from  tho  Hicroinax  to  the  Jab- 
bok  i Zerkn),  iihout  Zb  miles;  in  tho  time  of  Moses  was 
under  the  dominion  of  Og,  king  of  Bashan,  and  after  its 
conquest  was  assigned  to  the  half- tribe  of  Manasseh. 
Southern  Gilead  extended  from  tho  Jabbolt  to  tho  Arnon, 
about  50  miles;  in  the  time  of  Moses  belonged  to  Sihon, 
king  of  the  Amoritcs.  and  after  its  conquest  was  assigned 
to  the  tribes  of  Reuben  and  Gad.  In  this  southern  por- 
tion, which  at  one  time  belonged  to  the  Moabites,  were 
Nebo,  Pisgah.  and  Poor.  The  whole  district  is  wildly  moun- 
tainous (the  greatest  elevation  being  about  4000  feet  above 
the  sea),  but  exceedingly  picturesque,  clad  with  noble  for- 
ests, and  very  fertile.  The  streams, unlike  those  W.  of  tho 
Jordan,  are  perennial,  R.  D.  IIiTcncocK. 

Caicntl,  poPt-tp.  of  Calhoun  co..  Til.      Pop.  40S. 

(■ilead,  post  v.  and  tp.  of  Oxford  co.,  Me.,  on  tho  Grand 
Trunk  Railway,  80  miles  N.  W.  of  Portland.     Pop.  329. 

Gilead)  post-tp.  of  Branch  co.,  Mich.     Pop,  794. 

<;ilead,  tp.  of  Morrow  co..  0.     Pop.  2017. 

Gilead,  Ilalm  of,  a  product  of  Oriental  lands,  once 
bij^hly  valued  as  a  vulnerary  and  eosmetie,  and  for  its  odor 
(IS  well  as  for  its  medicinal  properties.  Tn  the  Ijpvnnt  it 
still  sells  for  a  very  high  price,  and  is  now  known  ns  Mecca 
balsam.  It  is  tho  product  of  Amyris  QSlenfienHi^,  an  ever- 
green shrub  now  found  chiefly  on  the  shores  of  the  Red 
Pea.  Some  think  that  the  ancient  balm  of  Gilead  was 
Mastic  (which  see),  the  product  of  Pittncin  Lentiecux. 

The  "balm  of  Gilead  tree"  of  the  V.  S.  is  the  PnpnhtH 
hnhftmt/crn ,  a  tall  poplar  whoso  large  buds  arc  in  spring 
covered  with  a  ?tr(mg-smelling,  copious  resin,  which  is 
used  as  a  vulnerary  and  stimulant  in  domestic  medicine. 

Giles,  county  of  Middle  Tennessee,  bordering  on  Ala- 
bama. Area,  000  square  miles.  Tho  soil  is  remarkably 
fertile.  Cattle,  corn,  cotton,  tobacco,  and  wool  aro  produced. 
Among  the  manufactured  articles  arc  lumber,  brick,  and 
building-stone.  It  is  traversed  by  the  Louisvillo  Nashvillo 
and  (ireat  Southern  R.  R.     Cap.'Pulaski.     Pop.  .32,41:}. 

GilPH,  county  of  S.  W.  Virginia,  between  the  Appa- 
lachian ranges  known  as  Peter's  and  Walker's  Mountains. 
Area,  2~b  square  miles.  The  surface  ia  very  rough.  Grain, 
tobacco,  And  wool  aro  produced.  Cap.  Pearisburg.  Pop. 
637.'.. 

Giles,  tp.  of  Van  Buren  co.,  Ark.     Pop.  611. 

<aile*4,  tp.  of  Amelia  CO.,  Va.     Pop.  .3j97. 

Giles  (Hksry),  a  clergyman,  lecturer,  and  author,  b. 
Nov.  I,  I80y,  in  Craanford,  Wexford  co.,  Ireland;  educated 
in  Itellast,  at  the  Royal  Academy,  in  the  Ronmn  ('atli<ilic 
fiiith;  this  ho  departed  from  till  ho  became  a  l^nitariun. 
As  a  minister  of  this  sect  he  preached  in  (ireenock  and  in 
Liverpool;  in  tho  latter  city  ho  bore  an  able  part  in  tho 
con'roversy  between  the  Unitarians  and  Episcopalians,  in 
is;t0,  with  Mr.  Martincau  and  Mr.  Thoni.  In  IS  10  he 
came  to  America,  where  his  excellence  as  a  preacher  and 
lecturer  made  him  known  in  every  city  as  a  man  of  bril- 
liant gifts.  Ho  has  published  several  volumes  of  essays, 
lectures,  and  <liscourses  marked  by  ingenuity  of  thought, 
fulness  of  diction,  and  fervor  of  style.  Their  titles  are— 
Lrrturrn  ,tn,l  RMiintf^  (2  vols.,  IS4.'>);  Chrititinn  Thnntfht  i>n 
/,»/>■(  18j0);  lUmt'ratiout  uf  i.'rniua  [\9,h\)\  llnmnn  Li/r  in 
Sfiitkupearr  (li^QA).  For  many  years  Mr.  Giles  has  been 
witlidra^vn  by  illness  from  pulilic  view.  His  residence  at 
present  is  at  Hyde  Park,  Mass.  0.  B.  Fuotiiinoiiam. 

<iiles  (Wii.i.iAM  BuANcii),  b.  in  Amelia  co.,  Va.,  Aug. 
12,  I7ti2;  was  educated  at  Princeton,  N..J.  ;  became  a  law- 
yer of  Petersburg.  Va.  ;  was  in  Congress  l7*.tfl-llS,  1801-02*; 
in  the  l'.^.  Senate  ISO  1-13;  (governor  of  Viri;inia    1827- 


30 :  Presidential  elector  1801,  1805.  D.  Deo.  4,  1830.  Mr. 
Giles  entered  public  life  as  a  Federalist,  but  very  early  left 
that  party,  and  acted  mainly  with  tho  Jcffcrsonians,  but 
was  often  found  outside  of  all  party  lines.  He  was  one  of 
tho  best  debaters  and  parliamentarians  of  his  time,  and  was 
prominent  as  a  State  legislator,  and  published  several  severe 
but  efl"ective  political  letters.  A.  H.  Stki-iiens. 

(■ilcsville,  a  v.  of  Lafayette  tp.,  McKcan  co..  Pa.,  is 
the  S.  terminus  of  the  Buflalo  Bradford  and  Pittsburg 
R.  R..  215  miles  from  Carrollton,  N.  Y.  It  it  an  important 
shipping-point. 

Gilfirian  (GeorgeI,  h.  at  Comrie.  Perthshire,  Scotland, 
lSi:{;  was  educated  in  (JIasgow  University;  in  IS.'ifi  be- 
came a  minister  of  the  United  Presbyterian  Church,  and 
since  18:10  has  been  settled  at  Dumlec.  Author  of  O'alfiiy 
i>f  Liturnry  Portrnitn  (lS40-5o,  .'i  series);  Thr  linrdn  of  th« 
JtiUe  (1850);  Aifjht,  a  poem  (lvSr)7);  Martyrs,  etc  of  the 
Scotthh  Covenntit  (ls.')2),  and  numerous  other  works,  in- 
cluding an  edition  of  the  British  f'iutt  in  18  vols.  His  too 
ornate  style  has  invited  severe  criticism,  but  his  productions 
have  h.ad*  wide  popularity.     I).  Aug.  l^J,  187S. 

GiUford,  tp.  of  Tuscola  co.,  Mich.     Pop.  353. 

Gilford,  tp.  of  Belknap  co.,  N.  H.,  on  Lako  Winnepis- 
eogee,  contains  part  of  Laconia  (which  see),  the  capital 
(<f  the  county,  and  part  of  Lakh  Villagi:.  an  important 
manufacturing  place,  on  the  Boston  Concord  and  i"\Iontreal 
It.  II.,  27  miles  N.  E.  of  Concord.  (Jilford  has  6  churches, 
a  savings  bank,  a  large  trade,  and  mnnufactures  of  hosiery, 
iron  goods,  machinery,  shoes,  etc.  The  scenery  is  charm- 
ing.    Pop.  3361. 

GilK  See  Weights  a\t>  Measures,  by  F.  A,  P.  BAUNAnn. 

Gill,  tp.  of  Sullivan  co.,  Ind.     Pop.  2135. 

Gill,  post-tp.  of  Franklin  co.,  Mas?.,  on  tho  W.  side  of 
tho  Connecticut  River,  4  miles  N.  E.  of  Greenfield.  It  is  a 
beautiful  and  fertile  tract,  and  has  a  good  town-hall  and  a 
public  library.     Pop.  G53. 

Gill  (Henry  Z.),  M.  B.,  h.  at  Richborough,  Bucks  co., 
Pa.;  took  his  medical  degree  at  Jefferson  Medical  College, 
Philadelphia,  1S57  ;  practised  at  Columbus,  0.,  until  1801 ; 
served  ISG1-6j  as  assistant  surgeon  and  surgeon  in  tho  U.  S. 
volunteer  service,  and  received  the  brevet  rank  of  lieuten- 
ant-colonel in  1805;  studied  medicine  in  Europe  1860-67; 
practised  his  profession  in  St.  Louis  until  1873,  when  he 
removed  to  Jersey ville,  111.;  was  president  of  the  St.  Louis 
Microscopical  Society,  recording  secretary  of  the  St.  Louis 
Medical  Society,  corresponding  secretary  of  the  Missouri 
Medical  Association:  was  one  of  the  publishers  of  the  St. 
Louis  Mejiical  and  Surr/ical  Jourmd  1872-74;  author  of 
many  professional  papers. 

Gill  (John).  D.  I).,  b.  at  Kettering,  North  Hants,  Eng- 
land. 101)7;  became  a  Baptist  pastor;  settled  at  Horsley- 
down  1711',  and  d.  there  Oct.  14.  1771.  He  was  profoundly 
versed  in  Latin,  Greek,  and  Oriental  biblical  literature; 
was  a  hijrh  V'alvinist.  Author  of  a  voluminous  and  very 
learned  Kxpositian  of  the  /ii't^e  (1746-C6),  a  Body  of  Divin- 
ity (1709-70),  sermons,  treatises  on  baptism,  etc. 

Gill  (TiiKonoRE  Nicholas),  M.  A..  M.  U.,  Ph.  P..  natural- 
ist, resident  at  Washington,  D.  C,  b.  in  the  city  of  New  York 
Mar.  21,  1837;  received  a  classical  education  in  private 
schools  and  under  special  tutors;  honorary  M.  A..  M.  D., 
and  Ph.  I).,  and  member  of  the  National  Academy  of  Sci- 
ences. His  earlier  contributions  to  science  were  cliieily  on 
fishes,  and  Inter  on  mammals,  but  in  the  course  of  bis  in- 
vestigations he  has  published  articles  on  niullusks.  crus- 
taceans, mid  other  dtpiirtnients  of  natural  history,  in  all 
amounting  to  nearly  200  pnpers.  Tiic  most  noteworthy  of 
these  are  Arrnngement  of  th^  FomiUfs  of  MuUmhs  (1871), 
Ayrauqt'ment  of  the  families  of  Afntnmals  (1S73).  and  Ar- 
rntufrinetit  of  the  Fninifirs  nf  Fishes  (1873),  all  published 
liy  the  Sinithstuiian  Institution. 

(-il'lam,  tp.  of  Jasper  co.,  Ind.     Pop.  035. 

(ilirh'in  (Ai.van  C),  b.  in  Tennessee  1830;  graduated 
at  the  U.  S.  Military  Academy  July,  1851,  ond  entered  the 
army  OS  brevet  second  lieutenant  of  artillery:  promoted 
to  be  second  lieutenant  I>cc..  IS51,  first  lieutenant  1855, 
captain  and  assistant  (|uartermaster  ISfil,  and  colonel 
2lth  Infantry  July.  IStiO;  served  in  garrison  and  on  fron- 
tier duty  iMjl-GI,  and  in  the  civil  war  in  defence  of  Fort 
Taylor,  Fla.;  as  brigade  and  chief  quMrterinaster  Jan., 
ISOI,  to  Juno,  1802,  being  engaged  in  the  battle  of  Shi- 
lob  and  siege  of  Corinth;  apptdnted  colonel  10th  Ten- 
nessee Volunteers  May,  1862.  and  was  provost  marshal 
of  the  city  of  Nasbvilll-  Aug.-I>ec.,  1862;  appointed  bri^ 
adicr-gcneral  of  volunteers  Aug..  1863,  ami  jiarlicipated 
and  c«nuinanded  in  nuinoriuis  engagements  and  expedi- 
tions iit  TenneHser,  Upon  the  reorganization  of  the  State 
government  of  Tennessee  ho  was  vice  jtresident  of  the 
convention  to  revise   the   con-titutiun    and   a   nicniber   of 
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the  State  legislature  ;  he  subsequently  commanded  a  cav- 
alry division,  and  was  engaged  in  various  expeditions  and 
combats  in  Tennessee  and  North  Carolina.  In  Sept., 
1866,  be  was  mustered  out  of  the  volunteer  service.  For 
gallant  conduct  in  the  field  he  received  the  successive  bre- 
vets from  major  to  that  of  major-general  U.  S.  A.  In  1S69 
he  was  transferred  to  the  command  of  the  11th  Infantry, 
and  in  1870  to  that  of  the  1st  Cavalry.  He  was  conspicu- 
ous in  the  pursuit  of  the  Modoc  Indians,  which  resulted  in 
their  capture.     D.  Dec.  2,  lS7o.  G.  C.  Simsions. 

Gilles'pie,  county  of  Western  Te.xas.  Area,  925 
square  miles.  The  surface  is  hilly,  the  valleys  narrow,  but 
very  fertile.  The  inhabitants  are  principally  Germans. 
Grain,  wool,  fruit,  and  pork  are  the  chief  products.  The 
climate  is  dry  and  healthful.  Coal,  limestoue.  and  iron 
have  been  found,  but  the  extent  and  value  of  the  mineral 
deposits  are  not  known.    Cap.  Fredericksburg.    Pop.  3566. 

Gillespie,  post-v.  of  Macoupin  co.,  III.,  on  the  Indian- 
apolis and  St.  Louis  R.  R..  45  miles  E.  of  E.  St.  Louis. 

Gillespie    (William    Mitchell),   LL.D.,  b.    in    New 

York  1816;  graduated  at  Columbia  College  1834;  studied 
in  Europe;  returned  in  1845,  and  was  jirufessor  of  civil 
engineering  in  Union  College  1S15-68;  author  of  Rome  as 
Seen  bif  n  AVfo  Yorker  in  1S^3~^  (1845) ;  Roufh  and  Rail- 
roads (1845),  a  work  which  has  passed  through  many  edi- 
tions; Philoftophif  of  Mafhematirs,  after  Comte  (1851);  a 
treatise  on  Land-Surveyiug  (1855);  another  on  Levelh'uf/, 
Topoijraphif,  and  the  Higher  Survet/inrf  (1870).  D.  at  New 
York  .Tan.X  1868. 

Giriet  (Ransom  H.),  b.  in  New  Lebanon,  N.  T.,  Jan. 
27,  1800;  removed  first  to  Saratoga  co.,  and  in  1S19  to  St. 
Lawrence  co.,  N.  Y. ;  studied  law  with  Silas  Wright,  and 
became  a  lawyer  of  Ogdeusburg,  where  he«was  postmaster 
1830-33;  Democratic  member  of  Congress  1833-37;  an 
Indian  commissioner  1837-39 ;  register  U.  S.  treasury 
1845-47;  solicitor  U.  S.  treasury  1847-49;  assistant  U.  S. 
attorney-general  1355-58:  solicitor  of  the  court  of  claims 
1858—01.  Author  of  a  History  of  the  Democratic  Parti/, 
The  Federal  Oovernmcnt  (1871),  etc.  D.  Oct.  24,  1876. 
Giriett,  post-tp.  of  Oconto  co..  Wis.  Pop.  268. 
Gillette  (Abraham  Dunn),  b.  at  Cambridge,  N.  Y.,  in 
1809;  became  a  Baptist  minister;  held  the  pastorate  of 
Calvary  church.  New  York,  etc.;  author  of  Memoir  of  D. 
H.  Gillette,  Pastor's  Last  Oi/t,  etc.,  and  became  a  large  con- 
tributor to  denominational  literature. 

Gil'leys,  tp.  of  Dale  co.,  Ala.  Pop.  400. 
Giriies  (John).  LL.D.,  b.  at  Brechin,  Scotland,  Jan.  18, 
1747  ;  was  educated  at  Glasgow,  where  he  was  some  time 
Greek  professor :  became  historiographer-royal  for  Scotland 
in  1793,  D.  at  Clapham,  London,  Feb.  15,"  1836.  Author 
of  a  Hisiory  of  Ancimt  Greece  (1786-1810) ;  puhlished  trans- 
lations from  Aristotle,  Lysias,  and  Isocrates,  and  was  au- 
thor of  several  other  works.  Of  these  his  History  is  the 
only  one  ever  of  any  value.  Its  style  is  faulty,  and  the 
works  of  Grote.  Curtius,  and  other  late  students  have  en- 
tirely superseded  it. 

Gil'lifloAVer  [Fr.  girofle,  a  "clove,"  alluding  to  the 
oilor  of  some  kinds  ;  others  say  July  f'lower'\,  a  popular 
name  for  the  cruciferous  plants  of  the  genus  Matthiola, 
called  also  by  the  general  name  of  stock  or  stock-gilliflower. 
They  are  herbaceous  or  partly  shrubby.  All  the  common 
kinds  are  European.  Matthiola  annnus  includes  the  ten- 
weeks  stocks;  Matthiola  6^ rircKS,  the  Grecian  stock;  Mat- 
thiola incauiis.  the  purple  gilliflowers,  Brompton  stocks, 
etc.;  and  Matthiola  feiiestralis,  the  large  window  stocks. 
The  varieties  are  many,  and  several  species  besides  the 
above  are  recognized.  Considerable  skill  is  required  in 
growing  fine  stocks,  which  are  favorite  flowers  in  cultiva- 
tion, especially  in  Great  Britain. 

Giriis  (James  H.),  U.  S.  N.,  b.  May  14, 1831,  in  Pennsyl- 
vania; entered  the  navy  as  a  midshipman  Oct.  12,  1848; 
became  a  passed  midshipman  in  1S54,  a  lieutenant  in  1855, 
a  lieutenant-commander  in  1862,  a  commander  in  1866; 
commanded  the  little  steamer  Hale  in  Rhind's  spirited  en- 
gagement with  a  battery  of  two  long  24-pounders  on  the 
Dawho  River,  S.  C.  and  received  the  commendation  of  his 
Buperior  officer  for  '^  skilful  handling  of  his  vessel  "  and 
"effective  planting  of  his  shells"  in  the  action.  In  com- 
mand of  the  steamer  Commodore  Morris  (North  Atlantic 
blockading  squadron)  in  1863  and  the  first  part  of  1864, 
during  which  period  he  was  actively  engaged  afloat  and 
ashore.  Commanded  the  iron-clad  Milwaukee  at  the  time 
she  was  blown  up  by  a  torpedo  off  Spanish  Fort,  near  Mobile, 
Mar.  28,  1865,  from  which  date  until  Apr.  8,  when  the  fort 
surrendered,  he  was  in  charge  of  the  naval  battery  engaged 
in  its  reduction.  Speaking  of  this  battery.  Rear-admiral 
Thatcher,  in  his  official  report  of  the  capture  of  Fort  Alexis 
and  Spanish  Fort,  says:  '*  These  very  strong  works  were 


heavily  bombarded  last  evening,  from  five  until  seven  o'clock, 
b^  army  and  navy.  Our  battery  on  shore,  under  command 
of  Lieut. -Com.  Gillis,  late  of  the  U.  S.  iron-clad  Milwaukee, 
is  highly  spoken  of  by  Gen.  Canby  for  its  efficiency  in  the 
attack."  FoxHALL  A.  Parker. 

Gillis  (John  P.),  U.  S.  N.,  b.  Sept,  6, 1803.  in  Wilming- 
ton. Del. ;  entered  the  navy  as  a  midshipman  Dec.  12,  ls25  ; 
became  apassed  midshi])man  in  1831,  a  lieutenant  in  1837, 
a  commander  in  1855,  a  captain  in  1802  ;  retired  from  active 
service,  owing  to  physical  disability,  in  1864.  Commanded 
the  Monticello  at  the  capture  of  Forts  Ilatteras  and  Clark, 
and  the  Seminole  in  the  battle  of  Port  Royal,  nnd  was  com- 
mended by  Rear-admiral  Dupnnt,  in  his  official  despatch 
of  Nov.  li,  1861,  for  "zeal  and  ability." 

FoxHALL  A.  Parker. 
Giriis  BlufT,  tp,  of  Butler  co.,  Mo.  Pop.  203. 
Giriiss  (James  Melvin).  b.  in  D.  C.  in  ISIO  ;  midship- 
man U.  S.  navy  1827,  captain  1862;  organized  one  of  the 
first  astronomical  observatories  in  the  U.  S.  1838;  organ- 
ized the  naval  observatory  1S42-45;  was  put  in  charge  of 
the  national  observatory  1861.  D.  at  Washington  Feb.  9, 
1865.  Published  a  volume  of  the  Ameriran  Astronomical 
Observations  (1843),  and  a  Report  of  the  U.  S.  Astronomical 
Expedition  of  18^9-52  (2  vols.,  1855).  besides  many  scien- 
tific papers  of  importance,  lie  also  introduced  important 
improvements  in  the  instruments  employed  in  astronomical 
work. 

Giirmore,  tp.  of  Isabella  co.,  Mich.  Pop.  SB. 
Gillmore  (  Quincy  Adams),  b.  at  Black  River,  Lorain  co., 
O.,  Feb.  28.  1825;  graduated  at  West  Point  at  the  head  of 
the  class  of  1849,  and  entered  the  army  as  brevet  second 
lieutenant  of  engineers :  served  three  years  as  assistant 
engineer  in  construction  of  the  defences  of  Hampton  Roads, 
Va.,  returning  to  West  Point  in  1852  as  instructor  of  mili- 
tary engineering.  In  July.  1856,  he  was  promoted  to  be 
first  lieutenant,  and  placed  in  charge  of  the  engineer  agency 
at  New  York.  He  was  promoted  to  a  captaincy  Aug.,  1(^61, 
and  made  chief  engineer  of  the  Port  Royal  expedition  under 
Brig. -Gen.  T.  W.  Sherman.  After  a  careful  reconnoissancc 
of  Fort  Pulaski,  Ga..  Capt.  Gillmore  reported  that  he  deemed 
the  reduction  of  that  work  practicable  by  batteries  of  mor- 
tars and  rifled  guns  established  on  Tybee  Island.  1  mile 
distant  from  the  fort;  and  he  was  at  once  placed  in  com- 
mand of  the  troops  engaged  in  the  siege.  After  nearly  two 
months  of  incessant  labor,  Fort  Pulaski  was  completely 
invested  and  the  Savannah  River  blockaded,  and  on  the 
evening  of  Apr.  9,  Gen.  Gillmore  (then  acting  brigadier- 
general)  issued  his  order  for  the  bombardment.  On  the 
loth,  the  commandant  of  Fort  Pulaski  having  refused  to 
surrender,  the  bombardment  was  commenced  at  8J  a.  M., 
continuing  with  little  cessation  till  2  p.  m.  of  the  11th,  when 
the  white  flag  was  raised  from  the  fort,  the  surrender  being 
consummated  during  that  afternoon  and  evening.  (Sec 
BoMBARnMENT.)  In  Aug.,  1862,  Gen.  Gillmore  was  assigned 
to  the  command  of  a  division  of  troops  in  Kentucky.  In 
Jan.,  1863,  he  was  placed  in  command  of  the  central  district 
of  Kentucky,  defeating  Gen.  Pegram  at  the  battle  of  Som- 
erset, for  which  service  he  was  brevetted  colonel.  In  June, 
1863.  he  was  called  to  command  the  department  of  the  South, 
and  in  July  following  the  10th  army  corps.  It  was  while 
holding  this  command  that  he  conducted  the  operations 
against  Charleston,  comprising  the  descent  on  Morris  Isl- 
and, the  reduction  and  capture  of  Fort  Wagner,  and  the 
bombardment  and  practical  demolition  of  Fort  Sumter  from 
batteries  2  miles  distant.  The  general-in-chief  (Halleck), 
in  speaking  of  this  siege,  said  :  "  Gen.  Gillmore's  operations 
have  been  characterized  by  great  professional  skill  and  bold- 
ness. He  has  overcome  difficulties  almost  unknown  in  mod- 
ern sieges.  Indeed,  his  operations  on  Morris  Island  con- 
stitute* new  era  in  the  science  of  engineering  and  gunnery." 
Transferred  to  the  James  River  in  1864  in  command  of  10th 
army  corps,  he  was  engaged  ( May  13)  in  the  assault  in  front 
of  Drury's  Bluff,  and  (May  16)  atthe  battle  of  Drury's  Bluff. 
Summoned  to  Washington  in  July,  on  the  approach  of  Early, 
he  commanded  two  divisions  of  the  19th  army  corps  in  the 
defence  of  that  city  and  subsequent  pursuit  of  Early's  com- 
mand, when  he  received  severe  injuries  from  the  fall  of  his 
horse.  From  Nov.,  1S64,  to  Feb.,  1865,  he  commanded  the 
department  of  the  South,  resigning  his  volunteer  commis- 
sion Dec,  1865.  After  serving  on  various  boards  he  was 
assigned  to  his  present  duty  as  engineer  in  charge  of  fort i- 
fieafions  on  Staten  Island.  N.  Y..  and  South  Atlantic  coast, 
'  embracing  North  Carolina,  South  Carolina,  Georgia,  and 
I  Florida,  being  also  entrusted  with  the  improvement  of 
I  Charleston  harbor,  the  Savannah  and  St.  John's  rivers.  In 
June.  1863.  he  was  promoted  to  be  major,  and  Jan.,  1S74, 
,  to  be  lieutenant-colonel  of  engineers.  For  gallant  conduct 
at  Morris  Island.  Forts  Wagner  and  Sumter  he  was  brevetted 
brigadier-general  and  major-general  U.S.  Army.  Among  his 
'   published  works  are  the  Sie<je  and  Reduction  of  Fort  Pitlaski; 
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A  Practicnl  Tratthe  on  Liincn,  Hydraulic  Cementt^  and  Mor- 
tars;  Engineer  and  Artillery  Operations  agiiiusl  the  Defences 
of  Charleston  in  186S;  Report  on  BHon  Agi/lomfrf,  or  Coi- 
gnel-lleioH.  G.  C.  SlMMOSS. 

(iillotf  (JosEi-n),  b.  in  Warwickshire,  Kng.,  1800:  bc- 
cauK'  a.  knife-j;riiulcr  of  Shofliild,  ami  begun  in  early  life 
the  uianufacluru  of  slecl  pens  at  Birmingham  in  a  very 
small  way.  lint  his  improvements  in  steel  pens  gradually 
increased  their  piipularity,  and  his  establishment  became 
by  far  the  largest  in  the  world  in  that  line  of  manufaclurc. 
liis  acquired  wealth  was  great,  and  ho  made  a  famous  col- 
lection of  paintings.     D.  at  Rirmiugham  Jan.  G,  1871!. 

Gill-over-the- Ground,  or  Ground  Ivy,  the  AVpcM 
Gle'liomu,  a.  strong-smelling,  trailing  plant  naturalized  in 
the  II.  S.  from  Europe,  belongs  to  the  I.abiata;.  It  was 
formerly  used  in  medicine,  chiefly  as  a  damestic  remedy  for 
colds,  coughs,  etc. 

Gill'ray  (James),  b.  1T57  at  Chelsea,  Eng.,  the  son  of 
a  pensioner;  was  a  goldsmith's  apprentice;  ran  away  with 
a  company  of  strolling  actors;  studied  art  at  the  Royal 
Academy  ;  became  a  good  engraver,  chiefly  distinguishcil 
as  an  unrivalled  political  caricaturist,  in  which  lino  of  art 
he  produced  some  1200  copper-plate  etchings.  Ilis  intem- 
perate habits  brought  on  insanity,  and  ho  d.  of  delirium 
tremens  at  London  June  1, 1815.  (See  his  Life  and  Times 
(187!),  by  T.  Witionr.) 

Gills  [Lat.  hrunrhix],  the  organs  of  respiration  in 
fishes,  batrachian  larva>,  insects,  crustaceans,  mollusks, 
raoUuscoids,  etc.  In  Bryozoans  and  Brachiopods  the  gills 
are  fringes  of  tentacles  around  the  mouth.  These  aro  hol- 
low, and  contain  the  circulatory  fluid,  which  is  ai-rnted 
through  their  walls.  The  I.amellibranchiatcs  aro  so  named 
from  the  fact  that  their  gills  are  thin  lamella;,  two  of  these 
generally  being  within  the  mantle,  ouc  on  each  side  of  the 
body.  The  gills  of  the  Oastcropods  are  e.\trcnicly  various, 
and  the  various  groups  aro  named  according  to  the  position 
of  the  gills.  Ccphalopods  have  two  gills  ( Dibranchiata) 
or  four  (Tetrabranchiala).  In  most  crustaceans  the  gills 
are  fringes  and  expansions  of  the  limbs.  In  I  he  Decapods 
llicy  arc  feaiher-shupcd,  and  within  the  abdominal  cavity. 
Many  insects  have  gill-like  breathing-organs,  cither  ex- 
ternal or  internal.  Batrachians  have  temporary  fish-like 
gills,  which  disappear  when  the  animal  enters  the  adult 
("jndilion.  The  gills  of  the  fishes  show  many  remarkable 
modifications,  the  object  in  all  being  to  present  a  large  sur- 
face to  the  e.'iternal  water,  the  substance  of  the  gill-surfaces 
l.eing  chargcil  with  bloi>d,  which  is  kept  supplied  by  gill- 
arleries,  often  contractile.  (For  an  enumeration  of  these 
modifieaiions  sec  the  article  Comi'Akativk  Anatomy.) 
Gill's  Creek,  tp.  of  Lancaster  co.,  S.  C.  Pop.  2010. 
<;ill's  (reck,  tp.  of  Franklin  co.,  Va.  Pop.  2ibX. 
(■irmitn,  post-v.  of  Iroquois  co..  111.,  at  the  crossing 
of  the  Illinois  (,'entral  and  the  Tuleilo  IVoria  and  Warsaw 
K.  Ks.  It  is  al.^'t  the  N.  E.  terminus  of  the  (iilinan  Clinton 
and  Springfield  U.  R.  It  has  1  newspaper,  1  opera-house,  a 
library  building  and  a  public  library,  .'!  hotels,  2  schools,  2 
churches,  1  bank.  2  public  fountains  flowing  artesian  water 
obtained  by  boring  Oil  feet ;  1  nursery  of  GUO  acres,  anil  20 
small  fruit-farms.  The  town  derives  its  support  from  small 
fruit,  corn,  and  cattle.  It  has  fine  pasturage  and  g<iod  water. 
l'..p.  about  l,iUU.  En.  UiMLHY,  Ed.  "Stak." 

(•ilman,  post-v.  of  Marshall  co.,  la.  It  has  one  weekly 
iieiv-paper. 

(■ilman,  tp.  of  Pierce  co..  Wis.  Pop.  50.1. 
(Oilman  (AiiTiint),  b.  in  lH.'i7  at  Alton,  111.;  educated 
in  New  York,  and  was  for  a  time  engaged  in  business,  but 
removeii  (0  Berkshire  co..  Mass,,  where  ho  engagetl  in  lit- 
er;iry  pursuits  and  in  labfirs  in  behalf  of  education  and  re- 
ligions instruction.  In  1871  he  became  editorially  con- 
necteil  with  the  publications  of  the  Ameri(;an  Tract  So- 
ciety, Hoslon.  He  has  contributed  muidi  to  periodicals, 
and  has  published  a  popular  manual  of  English  literature. 

(Oilman  (CAtioLixK).  b.  in  Boston,  Mass.,  Oct.  8,  1701, 
was  Ibe  daughter  of  tSamuel  Howard  and  the  wife  of  Rev. 
Dr.  .'^aniuid  (rilman  ( 171M-I8.i8).  In  youth  her  poems 
Jrphtbah'n  liunh  V'nr  and  Jiiirns's  /ftiniihirr  atlraeted  Inueh 
attention.  In  1810  she  married  and  removed  to  Chnrleslon, 
S.  ('.,  and  in  IK:t2  began  to  edit  Thr  RoHrlmd,  afterwards 
The  Sintthrrn  flnie.  ,She  is  Ihe  author  of  numerous  vol- 
umes of  prose  anil  verse. — Her  daughter,  Mrs.  ('.  H. 
(}|.ovi;it  (b.  I82'I),  is  also  a  giftcil  writer  of  poems  an'i  tales. 

(^iliiinn  (CiiA.vDi.Kn  Roniims),  M.  D.,  b.  at  Mariella, 
0.,  ."^cpl.  ('<,  1802,  received  his  medical  degree  at  the  Uni- 
\-ersity  of  I'cnnsylvania,  his  father  having  removed  to 
Philadelphia  severiil  years  before.  Dr.  (lilinan  for  tunny 
years  practised  medicine  in  New  York;  was  appointc^l  in 
IHfo  proress(»r  of  obstetrics  and  diseases  of  women  lind 
children  in  the  College  of  Physicians  and  Surgeons,  nn<l  in 


1831  assumed  also  the  chair  of  medical  jurisprudence.  He 
wrote  /.eijrndsofa  Log  Cabin  (I8:i5|,  /.ife  on  the  Lakes,  and 
a  number  of  professional  writings,  besides  some  translations 
from  the  Ocrman,  etc.  D.  at  Middletown,  Conn.,  Sept.  2f), 
ISfii. 

Gilman  (Dasiel  Coit),  b.  at  Norwich,  Conn.,  July  fi. 
TS:U;  graduated  at  Yale  in  1832;  was  superintendent  of 
schools  New  Haven,  Conn.,  I8.iG-fiO;  professor  of  physical 
and  political  geography  at  Yale  and  college  librarian 
lS3fi-72;  superintendent  of  schools  in  Connecticut  18153-03  ; 
president  of  the  University  of  California  1872-75:  became 
in  1873  president  of  Johns  Hopkins  University,  Baltimore, 
Md. ;  author  of  numerous  reports,  addresses,  scientific,  his- 
torical, and  educational  papers,  etc. 

Gilninn  (John  Tavi.oii).  b.  at  Exeter,  N.  II.,  Dec.  19, 
173.",  joined  the  Revolutionary  army  at  Cambridge,  Mass., 
1776;  was  prominent  in  Slate  ami  inilional  afi'airs  ;  was  in 
Congress  1782-S:i ;  treasurer  of  New  Hampshire  178.')-92: 
governor  1791-1803  and  1813-10.  He  was  a  strong  Fed- 
eralist.    D.  at  Exeter,  N.  H.,  Sept.  1,  1828. 

Gilman  (Nirnai,As),  a  brother  of  J.  T.  Gilman  fI753- 
lS2Si.  1).  about  1702,  was  sent  to  Congress  from  New  Hamp- 
shire in  1780;  was  one  of  the  framers  of  the  U.  S.  Consti- 
tution, and  was  again  in  Congress  1789-97,  and  U.  S.  Sen- 
ator 1805-11.     D.  at  Philadelphia  May  2,  ISM. 

Gilman  (Sami'ei.),  D.  D.,  b.  at  Gloucester,  Mass.,  Feb. 
10, 1701  ;  eradu;ited  at  Harvard  in  181 1  ;  was  a  mathemati- 
cal tutor  there  1817-19  ;    pastor  of  the  Unitarian  chureb, 
Archdale  street.  Charleston,  S.  C,  1819-38;  and  was  the 
author  of  several  volumes  of  miscellaneous  literature  and 
many  contributions  in  prose  and  verse  to  periodicals.    His 
bcslknown  work  is  the  Memoirs  of  a  Xew  England  Village 
Choir  (1829).     D.  at  Kingston,  Mass.,  Feb.  9,  1858. 
Gil'manton,  tp.  of  Benton  co.,  Minn.     Pop.  19:i. 
Gilmauton,  post-tp.  of  Belknap  co.,  N.  H.,  20  miles 
N.  E.of  Ci^iieord.  has  an  ucailemy,  five  churches,  and  manu- 
factures of  farming  iinplcnients,  sash,  blinds,  etc.    P.  1012. 
Gilmauton,  post-lp.  of  BulTalo  co..  Wis.     Pop.  713. 
Gil'mer,  county  of  the   N.  of  Georgia.     Area,  about 
4(10  square  miles,    it  is  mountainous,  and  abounds  in  gold, 
nmrble,  and  iron.     Tobacco,  wool,  and  corn  arc  staple  pro- 
duets.     Cap.  Ellijay.     Pop.  CCll. 

Gilmer,  county  of  Central  West  Virginia.  Area,  about 
2:!0  square  miles.  Its  surface  is  hilly,  but  fertile.  Iron, 
salt,  and  coal  are  found,  (^rn  and  tobacco  are  staple  |irod- 
ucts.     Cap.  Glenvillo.     Pop.  •i'.'/.'S. 

Gilmer,  tp.  of  Adams  co.,  HI.     Pop.  1125. 
Gilmer,  tp.  of  Ouill'ord  co.,  N.  C.     Pop.  2311. 
Gilmer,  post-v.,  cap.  of  Upshur  co.,  Tex.,  40  miles  W. 
of  Jefl'crson. 

Gilmer  (GEonr.n  RorKiNonAM),  b.  in  what  is  now  Ogle- 
thorpe CO..  Oa.,  Apr.  II.  1790;  became  a  lawyer  of  Lex- 
ington, <ia. ;  was  I81.'!-I8  an  ofliecr  of  Ihe  -(.'id  U.  S.  In- 
fantry, and  served  against  the  Creeks;  served  in  Ihe  Stale 
legislature;  was  governor  of  Georgia  1829-31.  1837-39; 
was  in  Congress  1821-23,  1827-29, 183.'!-:t3;  a  Presidential 
elector  in  1830  and  1810;  trustee  of  Georgia  University  for 
Ihirtv  years,  and  in  his  will  left  to  it  large  benefactions 
D.  at  Lexington,  Ga.,  Nov.  13.  1S39.  .\utlior  of  (I'enrgiiins 
(1855),  a  book  containing  much  valuable  information. 

A.  II.  Stki'Mfns. 
Gilmer  (JunEMY  Fhancis),  b.  in  Guilford  eo.  N.C.,  Feb. 
23,  1*18  ;  gradualecl  at  the  U.  S.  Military  Academy,  and  en- 
tercil  the  army  as  second  lieutenant  of  engineers  July,  1829, 
ami  continued  in  the  service  of  Ihe  U.  S.,  in  the  eonstruo- 
tion  of  fortifications,  surveys,  improvements  of  rivers,  etc., 
till  1801,  being  then  captain  of  engineers,  when  he  resigned 
and  espoused  Iho  Si>ulhcrn  cause,  being  appoinUil  major 
of  engineers  C.  S.  A.  Sept.,  1801,  and  siTved  as  chief  engi- 
neer on  Ihe  slafl'  of  Gen.  A.  S.  Johnslon  until  Ihe  death  of 
the  latter  on  the  field  at  Shiloh  Apr.  0.  1802.  In  Ihe  battle 
of  Shiloh,  Gen.  Gilmer  himself  was  severely  wounded.  Afler 
his  recovery  he  served  a  short  lime  with  the  nrniy  of  X.irlh- 
crii  Virginia,  beiiig  assigned  (Aug.  9,  1802)  to  Ihe  oftice  of 
chief  of  engineer  bureau  at  Richmond,  Va.,  with  Ihe  rank 
of  colonel  (d'  engineers.  This  ofliee  he  eonlinued  to  fill  lill 
the  close  of  the  war,  allhough  not  conslanlly  in  Rielimond. 
Promoted  to  bo  major  general  C.  S.  A.  Aug.  20,  1803,  he 
was  ordered  tempcuarily  lo  Cliarleslon.  S.  C,  to  ilirect  the 
del'cncesof  that  cily  ;  relnrninglo  Richmond  in  June,  ISfil, 

he  resumed  charge  of  the  engineer  bureai nliuuing  lo 

perform  this  duly  lill  Ihe  close  of  Ihn  war.  In  the  fall  of 
I8G3,  Gen.  Gilmer  was  eleoled  n  dirwlor  of  Ihe  Georgia 
Central  R.  R,.arierwardspreBidenl/)ivif.-iii.;  in  ISOOcleeled 
president  of  the  Savannah  Gas-Lighl  Co.,  ivhich  ofliee.  lo- 
gelher  Willi  that  of  director  Georgia  Central  R.  R.,  ho  now 
holds.  (}'  0.  Simmons. 

iiilmer  (.buiN  A  ),  b.  in  (liiilford  Co.,  N.  C,  Nov.    1. 
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1805  ;  was  member  of  the  State  senate  from  1846  to  1856 ; 
was  then  member  of  the  ."ioth  and  36th  Congresses ;  from  the 
latter  he  withdrew  in  ISfil;  was  delegate  to  the  national 
Union  convention  at  Philadelphia  in  1800.  D.  May  4, 
1S08.  A.  n.  Stephens. 

Gilmer  f Thomas  Walker),  a  native  of  Virginia;  was 
often  a  member  of  the  house  of  delegates,  of  which  he  was 
vSpcaker:  held  many  positions  of  high  character,  was  gov- 
ernor in  IStO;  and  was  member  of  Congress  from  1841  to 
1843,  when  he  was  appointed  secretary  of  the  navy  by  Prcs. 
Tyler;  was  in  this  office  when  killed  by  the  accident  on  the 
U.  S.  steamer  Princeton,  Feb.  28,  1844.     A.  II.  Stephens. 

Gil'more,  post-tp.  of  Benzie  co.,  Mich.,  on  Lake  Mich- 
igan.    Pop.  169. 

Gilmore,  post-v.  of  Tuscarawas  co.,  0.     Pop.  133. 

Gilinore,  tp.  of  Greene  co..  Pa.     Pop.  703. 

Gilmore,  tp.  of  Jackson  co.,  W.  Va.     Pop.  2169. 

Giimore  (John  R.),  b.  at  Boston,  Mass.,  in  1823;  re- 
ceived a  mercantile  education  ;  became  the  head  of  a  suc- 
cessful shipping-firm  in  New  York  in  the  Southern  coast- 
wise trade;  retired  from  business  1857;  was  one  of  the 
founders  of  the  Cmitineutuf.  Monthli/;  wrote  much  und"r 
the  name  of  **  Edmund  Kirke;"  author  of  Amonff  the 
Pines,  Ml/  Sotithrrn  Friouh,  Down  in  Tennessee,  0:t  the 
Ji<trder,  Li/c  of  Ji'fits,  Amour/  the  Gticrriflns,  and  other 
works,  besides  copious  contributions  in  pros?  and  verse  to 
periodical  literature. 

Gilmore  (John  Taylor),  M.  D.,  b.  Dec.  7,  1835,  in 
Lowndes  co..  Miss.;  took  the  degree  of  A.  M.  at  the  Uni- 
versity of  North  Carolina  1856;  studied  medicine  under 
Prof.  Thomas  of  New  York  Citv,  and  graduated  M.  D.  in 
the  Jefferson  Medical  College,  Philadelphia,  1858;  entered 
the  Confederate  army  as  surgeon  to  Barksdale's  famous 
Mississippi  regiment;  was  soon  advanced  to  brigade, 
then  to  division  surgeon;  and  at  the  close  of  the 
war  was  in  charge  of  hospitals  at  Greenville,  S.  C. 
lie  became  professor  of  anatomy  in  Mobile  (Ala.)  Med- 
ical College  in  1808,  and  in  1871  was  transferred  to 
that  of  surgery.     B.  in  1875.  Pail  F.  Eve. 

Gilmore  (Joseph  Albree),  b.  in  Weston,  Vt., 
June  10,  ISll:  d.  in  Concord.  N.  H.,  Apr.  17,  1867. 
Went  to  Boston  at  a  very  early  age,  and  engaged  in 
mercantile  pursuits;  removed  to  Concord.  N.  II.,  in 
1843,  and  continued  in  the  same  business  for  a  time, 
but  subsequently  became  superintendent  of  the  Con- 
cord and  Claremont,  Manchester  and  Lawrence,  Con- 
cord, Concord  and  Portsmouth,  and  other  railroads; 
member  of  the  State  senate  1858-59  ;  president  of  that 
body  1859;  governor  of  New  Hampshire  1863-66. 

Gilmore  (Joskph  Henry),  b.  at  Boston,  Mass., 
Apr.  2'J,  LS34:  graduated  at  Brown  University  1S5S; 
studied  theology  at  Newton  Seminary,  where  he  was  in- 
structor in  Hebrew  1861-62;  held  pastorates  of  Baptist 
churches  at  Fisherville,  N.  II.,  and  Rochester,  N.  Y.,  and 
became  in  1868  professor  of  logic  in  Rochester  Univer- 
sity. 

Gilo'lo,  or  Halmahe'ra^  an  island  in  the  Malay 
Archipelago,  belonging  to  the  Moluccas  or  Spice  Islands, 
and  situated  on  the  equator  in  Ion.  128°  E.  It  is  sepa- 
rated from  Celebes,  which  it  resembles  somewhat  in  shape, 
by  the  Molucca  Passage,  from  Ceram  by  Pitt's  Passage,  and 
from  New  Guinea  by  the  Gilolo  Channel.  It  is  mountain- 
ous, densely  wooded,  very  fertile,  and  jiroduces  spices  and 
fruits,  horses  and  cattle,  gold-dust  and  pearls.  Edible 
birds'  nests  are  one  of  its  exports.  Its  area  is  estimated  at 
6500  square  miles. 

Girpen's,  tp.  of  Fayette  co.,  Ala.     Pop.  4U. 

Gil'pin^  the  smallest,  but  one  of  the  most  prosperous  of 
the  counties  of  Colorado.  Area,  150  square  miles.  It 
abounds  in  mineral  wealth.  Gold-mining  is  the  chief  in- 
dustry. It  is  mountainous,  and  is  traversed  by  the  Colo- 
rado Central  R.  R.     Cap.  Central  City.     Pop.  5490. 

Gilpin  (Bernard!,  "  Apostle  of  the  North  "  of  England, 
h.  at  Kentmire,  Westmoreland,  in  1517,  was  a  nephew  of 
Tonstall,  and  was  patronized  by  Wolsey;  educated  at 
Queen's  College,  Oxford,  he  was  converted  to  Protestantism 
by  discussions  with  Hooper  and  Peter  Martyr;  was  pro- 
tected during  Mary's  reign  by  Tonstall,  and  afterwards  be- 
came rector  of  Houghton-le-Spring,  archdeacon  of  Durham, 
and  itinerant  preacher  in  the  Debatable  Land;  was  famous 
for  laborious  benevolence,  for  large  hospitality,  and  for 
beneficence  towards  poor  students.  D.  Mar.  4,  1583.  His 
Life,  by  Bishop  Carleton,  is  an  English  classic.  (See  also 
Zi/e  by  W.  Gilpin.) 

Gilpin  (Charles),  M.  P.,  b.  in  Bristol.  England,  in  1815. 
He  came  from  a  Quaker  family,  and  during  his  life  remained 
attached  to  the  Society  of  Friends  ;  brought  up  to  trade,  he 
became,  in  the  course  of  time,  a  man  of  wealth.     He  served 


for  some  years  as  a  member  of  the  common  council  of  Lon- 
don, and  during  that  period  succeeded  in  abolishing  street- 
tolls  in  the  metropolis.  In  1852  he  was  a  candidate  to  Pur- 
liament  from  Perth,  but  was  defeated  ;  but  in  1857  was 
elected  in  the  Liberal  interest  for  Northampton,  and  re- 
tained the  representation  of  that  borough  in  the  House  of 
Commons  up  to  his  decease.  In  1859  he  was  appointed  by 
Lord  Palmerston  secretary  to  the  poor-law  board,  which 
position  he  resigned  in  1865.  Outside  of  his  legislative 
position,  Mr.  Giipin  held  many  private  oflices  of  trust — viz. 
chairman  of  the  National  Freehold  Land  Society,  director 
of  the  South-eastern  Railway  and  of  the  National  Provi- 
dent Institution  ;  also  chairman  of  the  Metropolitan  and 
Provincial  Bank.     1).  Sej>t.  9,  1874.  G.  C.  Simmons. 

Gil'roy,  a  city  and  tp.  of  Santa  Clara  co..  Cal.,  on  the 
line  of  the  Southern  Pacific  R.  R..  80  miles  from  San  Fran- 
cisco and  30  miles  from  San  Jose,  the  county-seat.  It  con- 
tains (>  churches,  a  fine  public  school,  3  private  schools,  1 
newspaper,  a  fiour-mill,  a  tobacco  and  cigar  factory,  2 
hotels,  1  bank,  and  the  usual  number  of  stores,  etc.  AVa- 
ter  works  supply  the  city  with  good  water,  and  the  town 
is  lighted  with  gas.  It  is  the  second  city  in  size  in  Santa 
Clara  co.,  and  the  streets  are  wide,  macadamized,  and 
clean.  It  has  a  municipal  government  and  3  fire  com- 
panies. Farming  is  the  principal  business,  although  dairy- 
ing is  quite  extensively  carried  on.  Tobacco  is  beginning 
to  be  extensively  cultivated  and  cured  by  a  patent  process, 
which  makes  it  equal  to  the  best  Havana.  Pop.  of  city, 
1625;    of  tp.  3195.  H.  Coffin,  Ed.  "Advocate." 

Gil'sum^  post-tp.  of  Cheshire  eo.,  N.  H.,  has  manufac- 
tures of  lumber,  woollens,  wooden  ware,  etc.  It  is  50  miles 
S.  W.  of  Concord.     Pop.  590. 

Gilt-head^  a  name  given  to  numerous  fishes  (Sparida;) 
of  the   genus   Vkrysophrysj   especially  to   the    Chryaophrys 
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aurntn  of  the  Euro(iean  and  African  coasts,  and  the  Chry- 
enphrys  aeuleata  of  the  North  American  Atlantic  waters. 
The  former  is  very  highly  prized  for  the  table.  The  namo 
is  given  to  several  other  marine  fishes. 

Gil  Vicen'te,  best  of  Portuguese  dramatists,  called 
"the  Portuguese  Plautus,"  was  b.  probably  in  Barcellos  in 
1485;  became  an  actor,  and  was  patronized  by  John  III. 
Author  of  many  comedies,  tragedies,  farces,  and  Christmas 
pieces.  D.  in  1557.  He  was  one  of  the  fathers  of  the 
modern  drama.  A  good  edition  of  his  works  is  that  pub- 
lished at  Hamburg  in  1834. 

Gim'balSf  pairs  of  brass  or  copper  rings  in  which  are 
mounted  a  ship's  compasses,  chronometers,  or  barometers. 
One  of  the  rings  turns  on  a  horizontal  axis;  the  second 
ring,  within  the  first,  turns  upon  an  axis  at  right  angles 
with  that  of  the  first.  The  object  is  to  keep  the  instrument 
right  side  up  in  spite  of  the  pitching  and  rolling  of  the 
ship.  To  this  end  the  instrument  is  weighted  heavily.  Tho 
object  is  attained  in  a  very  satisfactory,  though  by  no 
means  perfect,  manner. 

Gin^  or  Gene'va  [Fr.  r/euievre,  D.  jencrer,  "juniper- 
berry  "1,  an  alcoholic  spirit  distilled  from  grain  and  flavored 
with  the  volatile  oil  of  juniper.  A  principal  seat  of  its  man- 
ufacture is  Schiedam  in  the  Netherlands,  which  has  some 
220  gin-disti!leries,  and  hence  the  liquor  sometimes  bears 
the  names  of  Hollands  and  Schiedam  schnapps.  One  part 
by  measure  of  barley-malt  and  two  parts  of  the  best  rye 
are  usually  mashed  together  for  gin,  but  buckwheat  and 
other  grains  have  a  limited  use.  The  mashing  (at  165°  F.) 
lasts  until  the  grains  are  brought  to  a  smooth  paste,  when, 
after  resting  the  process  two  hours,  the  whole  mash  is  cooled 
to  80°  by  adding  the  spent  wash  of  a  former  distillation 
till  the  worts  show  33  by  Dicas'  hydrometer.  Good  yeast 
is  added,  and  the  grains  and  worts  ferment  for  two  or  three 
days.  Grains  and  all  C'  whole  worts")  are  then  put  into 
the  still,  and  the  low  wines  are  taken  off.  which  are  very 
weak.  These  are  then  redistilled  with  about  a  pound  of 
juniper-berries  to  every  fifty  gallons  of  low  wines;  a  little 
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salt  and  a  pugil  of  hops  may  be  added.  The  resulting 
Ii(|Uor  is  gin.  It  eyinmunly  stands  about  17°  below  proof, 
and  before  it  reaches  the  consumer  its  proof  is  still  farther 
lowered.  Ordinary  British  and  American  giu  is  made  by 
rcetifying  corn-whisky  with  a  little  oil  of  juniper  or  oil  of 
turpeutiue,  while  coriander,  grains  of  paradise,  orauge-pcel, 
etc.  still  further  improve  or  modify  the  flavor.  Gin  is  also 
made  in  Great  Britain  from  a  mash  of  malt,  rye,  and  pota- 
toes, and  rectified  with  oil  of  turpentine.  The  oil  of  juni- 
per or  of  turpentine  present  gives  gin  a  diuretic  quality 
which  causes  it  to  have  a  great  jmpular  reputation  lor  the 
cure  of  diseases  of  the  kidneys.  It  lias  al.^o  a  limited  use 
in  regular  praotico,  but  is  not  officinal  in  the  U.  iS.  or  Great 
IJritain.  Gin  is  a  very  popular  stimulant  in  England. 
There  is  no  question  but  tliat  the  abuse  of  gin  in  supposed 
kidney  disease  is  a  fruitful  c:iuso  of  diseases  of  the  kind 
it  is  intended  to  cure;  and  the  so-called  cirrhosis  of  the 
liver  ('*  gin-drinker's  liver  "),  and  thoconseiiucnt  ascites  or 
dropsy  of  the  abdomen,  are  often  produced  by  it. 

Gin'ger  [Gr.  ^lyyi^epi^;  Lat.  zinr/lbcr ;  Sans,  nrimjn- 
tcern,  *'  horn-shapcd  "],  the  prepared  rhir.omo  of  Zingihi^f 
officinale  (order  Ziugiberaceie),  a  jjlant  nati\o  to  India  and 
Southern  China,  now  extensively  cultivated  in  tropical 
America  and  West  Africa,  as  well  as  in  its  native  lands. 
The  plant  has  a  biennial  or  perennial,  creejiing,  somewhat 
tuberous  root -stock,  which  is  the  part  employed .  This 
may  be  dug  when  the  plant  is  one  year  old,  and  must  soon 
be  scalded  to  prevent  sprouting.  If  it  now  beat  once  dried, 
it  constitutes  the  hUtrh  ginger  of  commerce,  but  if  it  bo 
decorticated  also,  it  is  called  ichitc  ginger,  of  which  that 
from  Jamaica  has  the  best  reputation.  Bleaching  is  some- 
time? employed  to  bring  the  scraped  root  to  the  proper 
whiteness.  Calcutta  exports  the  princip:»l  j)art  of  the  gin- 
ger of  commerce.  Canton  supplies  much  preser\"ed  ginger- 
root,  which  is  boiled,  and  then  cured  with  sugar.  The 
AVcst  African  colonies  ship  considerable  quantities  of  gin- 
ger, (linger  is  used  as  a  flavoring  for  food  ami  medicines, 
and  has  valuable  stimulant  and  carminative  properties. 
Good  ginger  affords  h  per  cent,  of  an  oleo-resin  (the  pijier- 
oid  of  ginger  of  Beriil),  which  possesses  all  its  aetivo  prop- 
erties, for  the  residuum  is  inert.  A  volatile  oil  and  several 
resinoids  arc  believed  to  be  combined  in  the  oleo-resin. 
Ginger  in  the  root  (before  grinding)  is  known  as  race- 
ginger  (r«rft>,  a  "root").  Ginger  generally  reaches  the 
consumer  in  the  powdered  state,  and  is  liable  to  very  con- 
sideriiblo  adulteration. 

(■iiifx'hain  [a  name  of  East  Indian  origin],  a  cotton 
fabric  woven  from  colored  yarn,  cither  plain  or  in  checks  or 
figures.  Ginghams  were  originally  made  in  Asia  by  hand, 
but  are  now  made  very  extensively  in  Europe  and  the  U.  S. 
by  power-machinery.  Great  Britain  is  the  principal  seat 
of  the  manufacture,  but  it  is  also  carried  on  successfully  in 
the  U.  S. 

Ging'ko  Tree,  a  large  tree  of  Chinaand  Japan,  the  Sa- 
liahttrta  adianti/vlitt  (order  Coniferaj,  suij-ordcr  Taxineie  S 
now  rather  common  in  Europe  and  the  U.  S.  It  is  very  re- 
markable for  having  wide  flat  leaves,  a  character  possessed 
by  very  few  trees  of  the  order.  They  resemble  those  of  tho 
mniden-hair  ferns,  whence  the  spe>;ific  name.  It  is  pri/.ed  for 
its  excellent  limber,  which  resjuibles  that  cif  pine,  T^eaves 
of  extinct  species  of  this  genus  arc  obtained  in  tho  Eocene 
of  the  U.  S.  and  British  America. 

(-in'gras,  county  in  the  N.  of  Dakota.  Area,  l.';liJ 
square  miles.  The  Itiviiyre  an  Jacfiucs,  or  Dakota  Kiver, 
rises  here,  and  a  fork  of  the  Cheycuno  traverses  tbo  N.  W. 
portion. 

<«inKUcn6  (Bierrk  Louis),  b.  at  Rennos,  France,  Apr. 
25,  I71S;  entered  the  public  service  at  Paris  I77H;  was 
imprisoned  by  the  Jacobins  IT'Jo-yi;  was  chosen  to  the 
Institute  in  17U0;  minister  at  Turin  170^.  D.  at  Paris 
Nov.  Ifi,  iHlfi.  Author  of  poems,  reviews,  and  a  great 
amount  of  miscellaneous  writing;  chiefly  remembered  for 
his  llintuirr  UtUraire  d'ltalie  ('J  vols.,  I811-iy),  a  work  of 
high  value. 

Cin'Heng  [Chinese],  the  mot  of  the  Arulin  (Pmtax) 
Giutriiff  of  Asia,  and  of  the  Araiiit  i/uintjnrfoha  of  (he  V.  S. 
These  two  plants  resemble  each  other  very  much,  and  are 
perhaps  identical.  The  root  is  exported  from  the  U.  S. 
to  China,  where  it  is  highly  prized  us  a  niedieino,  though 
less  esteemed  than  Asiatic  ginseng.  The  prices  it  formerlv 
brought  were  very  high.  It  has  a  pleawant  aromatic  lacte. 
but  its  medicinal  qualities  are  not  important.  Ohio,  Min- 
nesota, and  West  Virginia  chiefly  export  it. 

<-i(ibrr'ti  (ViNrKvzo),  n  distinguished  Italian  philoso- 
pher and  statesman,  thii  prophet  of  the  uprising;  of  Italy, 
as  was  Mnzzini  Its  apostle:  Ij.  in  Turin  Apr.  .'i,  I  SIM.  Left 
an  orplian  in  his  boyhood,  he  was  early  trained  to  loneli- 
ness and  wiitil,  and  in  his  later  years  ho  need  to  say  with 
David,*'  Pauper  sum  ego  ct  in  laboribus  a  juventute  mca." 


And  indeed  he  lived  poor  and  died  poor.  At  sixteen,  having 
already  decided  upon  the  clerical  profession,  Gioberti  ob- 
tained a  ])Iacc  in  tho  ecclesiastical  household  of  tho  king 
of  Sardinia.  !!e  became  an  earnest  .student  of  the  Bible, 
of  ecclesiastical  history,  and  of  the  Latin  and  Italian  clas- 
sics, reading  at  the  same  time  contemporaneous  works  with 
great  avidity.  Even  then  it  was  his  habit  to  annotate  tho 
books  he  read,  and  after  a  third  perusal  to  make  copious 
extracts  and  summaries.  When  only  eighteen  he  had 
already  ])lanneil  a  work  to  be  entitled  Di'Kn  Sv  lUi-<it<'zze 
dvi  jiftntijlfi,  tor  the  purpose  of  .'■bowing  that  all  the  mis- 
deeds of  the  popes  had  resulted  from  their  temporal  power, 
and  all  their  virtues  from  their  reverence  of  gospel  pre- 
cepts. Tho  varied  reading  of  Gioberti  soon  rendered  his 
mind  almoj^t  ciu-velopiedic,  and  at  the  same  time  quick, 
clastic,  an<l  apt  at  everything,  j)reparing  him  also  for  a 
tolerant  and  amiable  writer.  In  iSL'.'i,  Gioberti  was  inado 
doctor  of  divinity,  and  two  years  later  he  took  sacerdo- 
tal orders.  His  dissertations,  !)<•  iJeo  ft  nlit/ifuv  iiniuitiH 
and  Dc  C/in'/itiana  refif/inuc  rt  t/i' nloijiviH  virtufibuti,»vcuTed 
him  tho  chair  of  theology  in  the  UnivtM'sity  of  Turin.  In 
1828  ho  went  into  Lombardy,  where  he  made  (he  arquaint- 
ancc  of  JIanxoni;  iinil  into  Central  Italy,  where  he  became 
tho  friend  of  Giaeomo  Leopardi.who  predicted  great  things 
of  tho  young  ])hilosopher.  In  ISIIO  the  work  of  Uosmini 
concerning  L'"n';/hic  drllc  idt'c  was  published  at  Home, 
and  Gioberti  was  the  first  to  stuily,  teach,  and  circulate  it. 
Ho  now  gathered  about  him  certain  young  priests  and  other 
ardent  juvenile  students,  whom  he  cnrleavored,  through 
tho  philosojdHO  teachings  of  Pascjuale  (Jaluiipi,  to  lead  to 
free  and  independent  habits  of  thought.  Instigated  by  tlie 
Jesuits,  the  eyes  of  the  police  were  soon  upcm  him.  Having 
received,  as  ccmrt-chaplain,  a  first  admonition  from  tho 
abbot  of  Brieherasio,  Gioberti,  feeling  his  dignity  wounded 
and  desirous  of  greaterficedom,  resigne<l  his  office.  Twenty 
days  after,  while  walking  and  philosophizing  with  some 
of  his  friends,  he  was  arrested  (May  .'G,  IS:};!),  wasdetaincil 
in  prison  four  months,  and  then  sent  into  banishment. 
His  name  was  also  cancelled  from  the  list  of  doctors  of 
the  university  on  the  charge  of  his  being  {like  Sonntes)  a 
corrupter  of  youth. 

(Jioberti  went  to  Paris,  where  he  devoted  himself  entirely 
to  tho  study  of  philosophy,  and  formed  a  friendship  with 
his  fellow-exiles,  Carlo  Botta,  Pellegrino  Rossi,  Gnglielmo 
Libri,  Teronzio  iMamiani,  etc.  Maz/iui  attemi)(ed  to  draw 
him  to  his  own  party,  and  reproached  him  tor  his  inde- 
jiendcnt  attitude,  but  Gioberti,  averse  to  BucirticH  and  con- 
spiracles,  preferred  to  keep  his  freedom  of  action  intact. 
After  fifteen  months  in  Paris  ho  went  to  Brussels  to  teach 
philosopliy  in  a  private  inslitution.  There  also  he  had  tho 
society  of  otlier  distinguished  refugees,  and  there  he  began 
the  publication  of  his  Tcoricn  del  Soprauuaiuralc,  dedicated 
to  the  Piedmontese  Paolo  Pallia,  his  companion  in  study, 
who  died  in  exile,  '*  victim  of  tlie  cruel  severity  of  an  Ital- 
ian prince."  These  words  caused  the  work  to  be  ])rohibitcd 
in  Piedmont.  Then  followed  tho  publication  of  the  Intro- 
duzloiic  alio  Htiidio  dclla  I'iloHofui,  umloubtedly  his  greatest 
philosophical  work.  In  1S4L'.  Gioberti  was  otTered  the 
chair  of  philosophy  in  tho  I'niversity  of  Pisa,  but  the  in- 
trigues of  a  Siui/rdiHta  minister  of  the  court  of  Sardinia 
rendered  his  election  impossible.  In  184.*I  liis  most  popu- 
lar work,  entitled  iJtl  primtito  timrah'  e  cirile  dnj/i  Itolinni, 
appeared  at  Brussels.  This  work,  dedicated  to  Pellieo,  w.*w 
a  trumpet-call.  Somewhat  emjdiatie  in  style  and  exagger- 
ated in  sentiment,  its  object  was  to  magnify  the  civil  and 
national  power  of  the  papacy  in  Italy.  The  clergy  were 
roused  by  it.  and  began  to  take  part  in  tho  agitutinn  in 
favor  of  Italian  independence.  The  wlnde  idea  of  the  book 
wa.H  certainly  utnjiian,  but  it  kindled  a  zeal  for  tlie  cause 
of  Italy  in  many  hearts  before  indifferent,  and  this  enthu- 
siasm hastened  llie  fortunate  crisis.  Tho  /'rimato  was  fol- 
lowed by  /  I'ro!,<i',)iicni,  a  still  bidder  work,  in  wliieli  he 
was  very  careful  tit  distinguish  between  the  Jesuits  and  tho 
rest  of  tho  clergy,  and  earnestly  insisted  that  the  liberators 
of  Italy  should  be  the  Italians  themselves.  The  desuits 
were  promjit  to  atti^ck  him,  and  he  defended  himself  tri- 
umphantly in  a  work  called  //  (I'xuitn  Mmirnm,  which  was 
the  chief  "instrument  in  driving  out  liie  Jesuits  froui  Pied- 
mont, while  it  revealed  tho  great  polemic  ability  of  Gio- 
berti. One  month  after  the  glorious  "five  dayu  "  of  Milan, 
and  after  fifteen  years  of  exile.  Gioberti,  alnatly  proclaimed 
a  prophet  throughout  Italy,  left  Paris  for  Turin,  where  he 
was  niost  eiithu-^iaslieally  received.  From  thence  he  mado 
a  triumphal  journey  through  Lombardy  and  Tuscany  to 
Home — where  Pope  I*ius  IX.  was  beginning  to  be  alarmed 
by  the  uprising  of  Italy — and  there  preached  tho  neeessily 
of  a  (tuelph  confederacy  of  Kalian  priners.  with  tlie  j^ope 
at  their  h.-iul.  Wherever  Gi<d)erti  ap]>earid  he  was  r.eei\ed 
with  acelannitions  of  joy.  The  Subalpine  Parliament  hav- 
ing opened,  ho  was  elected  president  of  tho  chambers,  and 
he  and  CoUegno  were  afterwards  named  presidents  of  the 
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new  ministry.  After  the  defeat  of  Custozza  (18-48)  the  min- 
istry was  obliged  to  resign,  and  was  succeeded  by  the  Re- 
vel cabinet.  This  again  having  fallen,  Uioberti  was  re- 
called, and  he  selected,  from  among  the  deputies  of  the 
opposition,  Rattazzi  as  a  colleague.  It  was  this  ministry 
that  in  the  spring  of  184',)  advised  the  resumption  of  hos- 
tilities which  were  to  end  in  the  disaster  of  Novara.  After 
that  discomfiture  the  ministry  of  Pinelli  was  formed,  and 
Gioberti  was  sent  to  Paris,  as  minister,  to  secure  the  good 
offices  of  French  diplomacy  in  the  negotiations  for  peace 
with  Austria.  He  could  obtain  nothing,  but,  once  there, 
he  remained,  and,  although  broken  in  health  and  crushed 
in  spirit,  he  sought  comfort  in  his  studies.  He  wrote  at 
that  time  his  beautiful  book,  Del  ItinnovamcuUi  civile 
d' Italia,  in  which  he  prophesied  the  greatness  of  Cavour; 
and  he  prepared  his  Protolor/ia,  published  after  his  death, 
which  occurred  in  Paris  Oct.  25,  1852.  On  his  bed  were 
found  two  open  volumes — the  Jniitation  of  t'hrinl  and  / 
Pnimeaai  Sposi.  His  body  reposes  in  the  Canipo  Santo  at 
Turin,  where  a  monument  has  been  erected  to  him  by  that 
city.  The  posthumous  works  of  Gioberti  have  been  jiub- 
lished  by  Giuseppe    Massari,   who    is  also    the  author  of 

»I1(/|V  Snpra   Ginhirli.  F.  A.  P.  BARNARD. 

Giuj'a  del  Col'le,  a  handsome  and  wealthy  commer- 
cial town  of  Italy,  in  the  province  of  Bari,  about  halfway 
between  Bari  and  Taranto.  It  is  believed  to  have  been 
founded  in  the  sixth  century,  and  in  its  neighborhood,  es- 
pecially at  Monte  .Sannace  and  Santa  Sophia,  ancient  vases 
of  great  value,  as  well  as  Greco-Roman  coins,  have  been 
found.     Pop.  13,091. 

Giojo'sa,  town  of  Southern  Italy,  province  of  Catan- 
zaro,  near  the  railway  from  Taranto  to  Reggio,  and  near 
the  site  of  the  ancient  Z.icri  Epi:ephj/ril.  Pop.  0899. — An- 
other Giojosa  is  on  the  N.  coast  of  Sicily.     Pop.  1621. 

Giorda'ni  (Pietro),  h.  at  Piacenzain  1774;  d.  at  Parma 
1848.  He  left  the  Benedictines— which  order  he  had  joined 
in  early  youth  to  please  his  parents — and  accepted  at  first 
civil  employment,  and  afterwards  a  literary  professorship 
at  Bologna,  Cardinal  Gonsalvi  deprived  him  of  his  office 
as  secretary  of  the  .-Vcadcmy  of  Fine  Arts  on  account  of  his 
liberal  opinions,  and  he  afterwards  suffered  bitter  persecu- 
tion in  Florence,  in  Piacenza,  and  in  Parma,  where  he  died, 
and  where,  in  spite  of  the  presence  of  the  .\ustrians,  his 
obsequies  were  magnificently  celebrated.  Giordani  is  re- 
garded as  the  father  of  Italian  epigraphy,  and  as  the  best 
prose-writer  of  his  day,  although  he  wrote  no  extensive 
work,  but  confined  himself  rather  to  inscriptions,  eulogies, 
critical  articles,  etc.  Gussali,  in  his  edition  of  Giordani's 
most  valuable  Epintolario,  has  prefixed  to  the  first  volume 
a  full  life  of  the  author.  Giordani  was  the  friend  of  almost 
all  the  distinguished  se;holars  of  his  time,  and  it  will  be  a 
lasting  honor  to  him  that  he  was  the  first  to  discover  .and 
encourage  the  wonderful  genius  of  Giacomo  Leopardi. 

Giorda'no  (Lrc.v),  b.  in  10:12,  became  a  famous  painter, 
distinguished  for  the  variety  of  his  styles  and  the  surpris- 
ing amount  of  his  work,  which  brought  him  wealth  and 
fame.  His  works  are  very  numerous,  and  of  unequal  merit. 
He  had  undoubted  genius.  His  etchings  are  very  spirited, 
and  are  of  masterly  execution.  D.  at  Naples  Jan.  12, 1705. 
Giorgio'ne  (tlioRGio  Barbarelli),  called  Giorgioxe, 
or  "  the  big,''  from  his  great  stature  and  noble  aspect,  an 
Italian  artist,  b.  at  Castelfranco  about  1177,  the  same  year 
with  Titian,  with  whom  he  was  a  fellow-student  in  the 
school  of  Giovanni  Bellini  in  Venice.  Being  gifted  with 
original  powers,  he  early  departed  from  the  traditions  of 
the  school,  and,  aided  by  the  study  of  Leonardo  da  Vinci, 
acquired  a  freedom  and  breadth  of  treatment  and  a  rich- 
ness of  color  till  then  unknown  in  art.  Much  of  his  work 
was  done  in  fresco  on  walls  and  facades,  and  consequently 
perished  from  time  and  weather.  The  panel-painting  at 
which  he  was  much  employed  was  remarkable  for  warmth 
of  tone.  A  tendency  to  realism,  or  the  painting  of  objects 
as  they  were,  will  account  perhaps  for  his  preference  of 
portrait-painting  to  historical  or  sacred  subjects,  and  for 
his  superiority  therein.  His  portraits  rank  with  the  work 
of  the  greatest  masters.  The  genuineness  of  pictures  as- 
cribed to  Giorgione  has  been  so  much  discussed  that  but 
few  pieces  can  be  racutioned  as  unquestionably  his.  One 
of  undoubted  genuineness,  and  of  great  beauty,  The  Con- 
cert, in  the  Pitti  Palace  at  Florence,  is  a  fine  example  of 
his  best  style.  The  galleries  of  Dresden,  Vienna,  Jlilan, 
and  Venice  contain  pieces  from  his  hand.  His  own  por- 
trait of  himself,  one  of  his  finest,  is  in  the  gallery  at  Mu- 
nich. Giorgione  passed  his  life  in  Venice,  and  d.  there  in 
1511,  at  the  age  of  thirty-four — some  say  of  the  plague, 
others  say  of  mental  despondency  and  a  broken  heart,  pro- 
duced by  the  desertion  of  his  mistress  and  the  faithlessness 
of  his  friend.  0.  B.  Frothingham. 

Giotti'no  (Tommaso  di  StefaxoI,  a  painter  and  sculp- 
tor, b.  in  1321:  d.  1356;  surnamed  Giottixo  from  his  de- 


voted study  of  Giotto's  works.  He  has  left  heads  so  like 
those  of  his  great  prototype  as  to  create  disputes  among 
critics.  An  early  death  cut  short  his  promising  career. 
{See  Horser's    Wallcn  in  Florence.) 

Giot'to,  di  (BoRDONE),  an  eminent  Italian  painter, 
sculptor,  and  architect,  b.  at  Vespignano  in  1276;  d.  in 
1330.  He  was  a  shepherd,  and  was  discovered  by  Cimabue 
drawing  figures  on  stones.  To  Cimabue  he  owed  his  intro- 
duction to  art  and  his  earliest  instruction,  but  to  his  own 
genius  was  due  his  success.  In  composition,  design,  and 
color  Giotto  was  a  master  and  a  creator.  His  works,  which 
are  very  numerous,  are  found  in  all  the  chief  galleries  of 
Italy,  but  the  most  admired  are  in  Padua,  Bologna,  and 
Florence.  The  beautiful  bell-tower  of  the  S.  Maria  del 
Flore  was  his  design,  and  in  part  his  work.  He  died  be- 
fore it  was  finished,  but  left  complete  models  of  the  whole, 
which,  however,  were  departed  from  in  the  spire  alone. 
The  main  structure  in  its  details  is  his,  and  is  regarded  »3 
a  gem  of  the  building  art.  The  hand  of  the  sculptor  is 
seen  in  the  decorations.  JIuch  of  Giotto's  work  was  in 
fresco.  Of  his  oil-paintings,  his  crucifixions  have  a  celeb- 
rity aside  from  their  artistic  execution,  as  inaugurating  a 
new  method  of  treating  that  painful  subject  by  transfer- 
ring the  agony  from  the  coarse  muscles  of  the  frame  to  the 
head  and  face,  and  spiritualizing  the  expression  of  suffer- 
ing. His  greatest  work,  on  the  whole,  is  in  the  S.  Maria 
deir  Arena  at  Padua,  the  w.alls  and  vaults  of  which  he  cov- 
ered with  paintings  representing  the  history  of  Christ  and 
the  Virgin,  with  the  Last  Jiuhjment  at  the  entrance.  In 
the  S.  Francesco  at  Assisi  is  another  great  series.  The 
large  mosaic  at  the  porch  of  St.  Peter's  at  Rome,  repre- 
senting the  ship  on  the  stormy  sea,  was  executed  after  his 
designs.  The  genius  of  Giotto  was  felt  throughout  Italy 
from  Venice  to  Naples;  the  Italian  art  of  his  age  felt  in 
cverv  department  the  influence  of  his  commanding  mind. 
Taddeo  Gaddi,  Spinello  Aretino,  and  Niccolo  da  Pietro 
were  his  most  famous  pupils,  but  innumerable  compositions 
in  chapel  and  sacristy  show  how  deep  a  mark  he  made  on 
his  time.  (Tiotto  was  a  contemporary  and  personal  friend 
of  Dante  :  his  portrait  of  the  great  poet,  on  the  wall  of  the 
palace  of  the  Podesta  in  Florence,  though  defaced  by  time 
and  marred  by  restorers,  is  still  recognizable  as  a  master- 
piece. *  0.  B.  Frothingham. 

Giovina'zzOj  a  rich  commercial  town  of  Italy,  in  the 
province  of  Bari,  on  the  Adriatic.  This  city  is  very  an- 
cient, and  the  seaward  portion  of  the  wall,  with  which 
Trajan  surrounded  it,  is  still  standing.  It  suffered  severely 
during  the  wars  of  the  Middle  Ages.     Pop.  U1U8. 

Giratfe  [Fr.,  from  the  .Arabic-Egyptian  zorn/V//,"  long- 
neck  "],  or  Cameropard  [Lat.  camelopardalis,  the  ''cam- 
el-pard,"  because  it  was  fancied  to  combine  the  characters 
of  the  camel  with  the  sjiots  of  the  panther  or  pard],  the 
Camclopardalis  girnffa,  a  ruminant  mammal  of  Africa, 
who.se  habitat  extends  from  the  Cape  of  Good  Hope  almost 
to  Egypt.  It  is  the  only  species  of  its  genus  or  of  the 
family  Giraffidse.  The  shortness  of  its  body,  the  length 
of  its  legs,  the  slope  of  its  dorsal  line,  the  excessive  length 
of  its  neck,  and  the  persistent,  bony  horns  covered  with 
skin,  the  extensile  tongue,  are  all  remarkable  characteris- 
tics. The  giraffe  feeds  chiefly  upon  the  leaves  of  trees. 
It  is  gentle  and  inoffensive,  but  when  it  feels  so  disposed 
will  kick  dangerously.  It  runs  with  an  awkward  amble, 
and  is  not  very  swift.  The  greatest  height  reported  is 
about  eighteen  feet,  so  that  it  is  the  tallest  living  animal. 
It  is  hunted  for  its  skin,  which  makes  good  leather.  The 
flesh  of  the  young  giraffe  is  very  palatable. 

Girard',  tp.  of  Russell  co..  Ala.  The  village  is  pleas- 
antly situated  on  the  Chattahoochee,  opposite  Columbus, 
Ga..  with  which  it  is  connected  by  a  fine  bridge.  It  is  the 
N.  W.  terminus  of  the  Mobile  and  Girard  R.  H.,  and  is  con- 
nected with  Opelika  by  the  Columbus  and  West  Point  R.  R. 
Pop.  3984. 

Girard,  post-v.  of  Macoupin  eo..  III.,  on  the  Chicago 
Alton  .and  St.  Louis  R.  R.,  13  miles  N.  by  E.  of  Carlinville. 
Girard,  ]iost-v.,  cap.  of  Crawford  co.,  Kan.,  120  miles 
S.  of  Kansas  City,  on  the  Mi-ssouri  River  Fort  Scott  and 
Gulf  R.  R.  It  has  a  savings  bank,  a  grain-elevator,  a 
grist-mill,  2  weekly  newspapers,  2  hotels,  5  churches,  and 
about  30  stores  and  shops.  Trade  supported  principally 
by  farmers,  stock-raisers,  and  dairymen.     Pop.  about  980. 

Ens.  "GiRAitn  Press." 
Girard,  post-tp.  of  Branch  co.,  Mich.     Pop.  1230. 
Girard,  tp.  of  Clearfield  co..  Pa.     Pop.  490. 
Girard,  post-b.  and  tp.  of  Eric  co..  Pa.,  U  miles  from 
the  Lake  Shore  and  Michigan  Southern  R.  R.,  in  a  belt  of 
very  rich  farming  land.     It  has  a  national  bank,  a  broker's 
office.  25  stores,  1  newspaper,  5  churches,  excellent  graded 
schools,  a  wrench-factorv,  a  furniture-factory,  planing-mill, 
etc.     Pop.  of  b.  704;  of  tp.  2018. 

Jacob  Bender,  En.  "Cosmopolite." 
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Girard  (Charles),  b.  at  Mulhouse  (MUhlhauscn),  Al- 
sace, in  1822;  became  Agassiz's  pupil;  attouded  him  to 
Aiufrica  (1846)  ;  became  a  resident  of  Washington,  l>.  C, 
ISJO.  Author  of  reports,  memoirs,  and  pajicrs,  chiefly 
uptm  fishes  and  serpents,  published  by  the  Smithsonian 
Institution,  in  the  government  reports  of  scientilic  expe- 
ditions, etc. 

Girard  (Stephkn),  b.  near  Bordeaux.  Franco,  May  24, 
1750;  bcL-ame  a  sailor,  and  before  the  Revolution  engaged 
as  the  master  of  vessels  in  the  American  coasting  and  West 
India  traiie  ;  and  during  the  Kcvolution  was  a  grocer, 
sutler,  and  liquor-scIIer  in  and  near  Philadelphia,  where 
he  had  already  married  and  separated  from  his  wife.  He 
was  a;;aiu  in  the  We?t  India  and  coastwise  trade  in  success- 
ful partnership  with  John,  his  brother,  in  1780-110;  gained 
money  by  receiving  valuables  from  the  Haytian  phintcrs 
during  the  insurrection  (1791-lsni),  for  much  of  this  pro- 
perty was  never  called  for;  and  by  leasing  property  in 
Philadelphia  when  haziness  wa^  clull  at  low  rates,  and  thou 
renting  at  high  rates  in  times  of  industrial  activity.  In  1812 
he  became  a  private  banker,  and  was  later  a  director  of  the 
second  U.  S.  (lank.  Ho  was  for  years  by  far  the  wealthiest 
man  in  the  IJ.  8.  He  was  very  eccentric  in  his  hahits.  a 
free  thinker,  ungracious  in  manner,  ill-tempered,  and  lived 
and  died  without  a  friend ;  but  was  always  a  liberal 
benefactor  of  the  public  charities,  and  even  of  churches, 
which  he  despised.  During  several  ycIlow-fcver  seasons  in 
Philadelphia  no  citizen  was  more  active  in  relieving  dis- 
tress by  free  expentliture  of  money  or  by  personal  care  of 
the  sick;  and  at  his  death  nearly  all  his  estate  was  be- 
queathed to  various  charitable  and  municipal  institutions 
of  Philadeljdiia  and  Now  Orleans,  and  to  the  founding  of 
the  Uirard  College  for  orphan  boys.  D,  at  Philadelphia 
Dec.  2fi.  is::i. 

Girard'  CoTlcgc,  at  Philadelphia,  Pa.,  was  founded  by 
the  hequest  of  more  ihan  $2,OUO,llOtl,  left  hy  Stephen  Grirard, 
for  the  benefit  of  poor  whitts  male  orphans,  who  are  ad- 
mitteil  between  the  ages  of  six  and  ten,  and,  according  to 
the  will  of  the  founder,  arc  to  bo  apprenticeil  to  some  in- 
dustrial occu[»atinn  when  between  the  ages  of  fourteen  and 
eighteen.  The  buildings  are  situated  2  miles  X.  W.  of  the 
obi  State-house,  in  a  fine  enclosure  of  41  acres.  The  prin- 
cipal building  (lf)9  feet  long.  111  feet  wide,  and  97  feet 
high,  with  fine  Corinthian  (columns  each  55  feet  higli)  is 
by  far  the  best  specinic-n  of  Greek  architecture  in  America. 
It  is  built  mainly  of  white  marble,  with  no  inflammable 
material,  as  nearly  as  possible  in  accordance  with  the 
minute  directions  left  by  Mr.  Girard,  according  to  whoso 
will  no  minister  or  ecclesiastic  of  any  sect  or  Church  is 
allowed  to  visit  the  premises  on  any  pretext,  or  to  have  any 
connection  with  the  institution.  The  construction  of  tho 
buildings  was  commenced  in  IS-^."!,  and  finished  in  1S48. 
Tho  greater  part  of  tho  bequest  would  have  been  absorbed 
in  the  construction  hut  for  this  delay  in  opening  the  estab- 
lishment. It  now  accommodates  some  5U0  boys,  who  are 
supported  and  educated  by  the  institution. 

Girardin,  de  i  Kmii>r),  b.  in  Paris  Juno  22,  ISOfi,  na- 
tural son  of  the  count  do  Girardin  :  entered  upon  journalism 
as  conductor  of  Le  Volmr,  a  periodical  compiled  from  other 
journals,  and  La  .\fotle,  a  fashion-paper.  Ills  Journal  dea 
CoiinfttHiaiirrti  Hli/i-H  and  Journal  i/rt  Imttitncitrs  won  great 
Hucness  from  their  exceeding  cheapness.  Ho  also  was  very 
influential  in  estalilishing  savings  banks  and  in  issuing 
cheap  and  good  literature  and  maps  for  the  people.  Ho 
was  concerned  also  in  Le  Mnnfc  drs  Faniillrn,  Le  Journal 
dc9  UardeK  XatimialrH,  and  Le  Gnstronomr,  a  highly  suc- 
cessful journal  treating  of  food  and  cookery.  His  great 
distinction,  however,  was  gained  as  conductor  of  the  /V.-««f. 
a  cheap  daily,  which  he  edited  most  of  the  time  from  IS:i6 
to  ISoO.  This  journal  made  him  one  of  the  great  political 
powers  of  France.  In  IHjS  ho  persuaded  Louis 
Philijppo  to  abdicate.  Under  Napoleon  111.  lie  was  a 
vigorous  member  of  the  opjiosition,  but  in  1870  ho 
was  made  a  senator,  although  tho  decree  to  that  ofTeot 
was  never  published.  He  was  fIS(5fi-70)  editor  and 
owner  of  Ln  Lih,-rtf.  an-1  in  1872  becamo  connected 
with  tho  Juiirutil  OJlrt'pl.  Among  his  published 
works  are  many  political  brochures;  Qiictf{o„n  <h  mon 
U-mpR  (12  vols.,  1SJ8,  compiled  from  his  political  edi- 
torials) ;  L'If'.mmr  et  hi  fcmmr  (18721;  and  I)u  droit 
<fr  pnni'r  (IS71).  De  Girardin  has  never  been  con- 
stant to  any  politieiil  principle  except  hostility  to 
(Jreat  iJritain  and  friendship  for  Uusnia.— His 'first 
wife,  DKLfHiN-r:  (b.  .Ian.  2(1.  I80(;  d.  June  2!l.  I8'..'i), 
was  a  flaugbter  of  the  novelist  Sophie  tiny  (1770- 
1852):  married  M.  de  (iirardin  in  ISitl  ;  was  a  very 
talented  po'-t,  and  author  of  numy  clever  novels  and 
highly  successful  ])hiys,  besides  pulilical  essays  nnd 
effective  literary  criticisms.  Her  xff/on  was  one  of  tho 
social    and  political   centres  of   Paris.     Her  beaulv, 


cleverness,  and  charming  manners  contributed  much  to  her 
husband's  success. 

<«irardin  (Jkan  Piekrk  Loins),  b.  at  Paris  Xov.  IG, 
180;i;  was  chemical  professor  at  Kouen  18.*J8-58,  and  tince 
then  in  other  French  towns.  Author  of  numerous  hand- 
books of  science  for  popular  use,  besides  Let;ou»  de  chimt'e 
{■Umcntaire  (18.'J5),  Mt'lant/es  de  affrtcnltitrt;  ct'\,  ci  dtn  tui. 
enccH  physitpttii  apph'qu^-a  (1852),  and  other  works. 

Girardin  (Saint-Marc), generally  c.alleii  Maro Giiiau- 
DIN,  one  of  the  most  celebrated  and  one  of  the  noblej-t  re- 
presentatives of  that  singular  class  of  people  which  modern 
civilization  has  created  and  designated  with  the  somewhat 
vague  title  of  (itt>'ratrnrH,  was  b.  at  Paris  Feb.  12,  18fll,  Ho 
studied  at  first  law;  wrote  in  1827  an  article  in  the  Jourmil 
des  DfbatH,  which  made  a  great  sensation,  and  after  that 
time  participated  in  politics,  both  as  a  journalist  and  as  a 
member  cif  the  legislative  assembly.  He  was  not  a  poli- 
tician, however.  Very  early  he  turned  from  the  study  of 
law  to  that  of  literature  and  jihilosophy.  In  1822  he  re- 
ceived a  prize  from  the  Academy  for  a  paper  on  Lesagc,  In 
1827  another  for  a  paper  on  Possuet.  and  in  1828  a  thin! 
for  his  Tableau  di:  In  litterolure  fvan^aise  an  xvi.  Bi'tvle  ;  ia 
1S44  he  became  a  member  of  tho  Academy.  He  was,  never- 
theless, not  exactly  an  author.  In  IS.Tl  ho  succeeded  Gui- 
zot  as  professor  in  history  at  the  Sorbonne,  which  chair  ho 
changed  in  ^S'.\■^  for  that  of  French  literature  and  poetry; 
and  for  more  than  thirty  years  he  delivered  his  lectures, 
often  to  an  audience  of  oOOO  or  4000  people.  He  also 
took  a  great  interest  in  all  questions  concerning  oiluca- 
tion,  travelled  through  (Jermauy  to  make  himself  acquainted 
with  its  schools,  and  filled  at  difiercnt  times  difi'erent  posi- 
tions in  the  ministry  of  public  instruction.  Yet  he  was  not 
a  teacher.  In  the  newspaper  and  in  the  legislative  assembly, 
in  the  Academy  and  in  the  committee-room,  in  his  books 
and  before  the  audience,  he  was  always  only  a  filti'ratcur — 
that  is,  a  man  who  interests  himself  more  lor  the  ajtplica- 
ti<m  of  science  than  for  its  jjrogress,  unlike  tho  scientific 
man  ;  more  for  the  educational  ])Ower  of  literature  than  for 
its  internal  deveIoi>ment,  unlike  the  author;  more  for  the 
elevating  and  harmonizing  inllucuce  of  art  than  for  its 
ideal  perfection,  unlike  the  artist;  and  who,  utterly  unlike 
the  teacher,  takes  people  as  they  are,  grieving  with  them 
when  they  arc  sorrowful  and  laughing  with  them  when  they 
are  merry.  His  acquirements  were  enormous.  He  was 
thoroughly  familiar  with  all  the  prominent  languages  and 
literatures;  in  philosophy  he  was  one  of  the  first,  and  one 
of  the  very  few  Frenchmen  who  ever  understood  Hegel  ;  in 
history  nothing  was  foreign,  in  science  nothing  was  strange 
to  him.  His  tnknt,  great  by  nature  nnd  perfect  by  trnining, 
was  that  of  coui])arativc  criticism.  He  would  choose  a  cer- 
tain eubject^ — for  instance,  maternal  love — and  then  run 
through  all  periods  of  all  literatures,  showing  how  maternal 
love  has  been  represented  by  difi'erent  nations  and  in  diflfer- 
ent  ages;  and  thus  he  would  rise  from  a  penetrating  an- 
alysis of  the  various  phenomena  to  an  elevated  and  puwcrful 
conception  of  the  idea.  On  this  plan  is  written  his  principal 
work,  Cotirs  de  iitt^rature  dramalique  (5  vols.,  184.'J-tJ8). 
In  18G9  ho  retired  from  his  chair  at  the  Sorbonne,  but  con- 
tinued as  editor  of  tha  Journal  dca  J!i\irants.  D.  Apr.  11, 187^. 

Clemkns  Petersen. 

Giraso'le  [It.,  "sun-turning,"  because  its  finest  lints 
appear  only  in  a  strong  light],  a  precious  stone  of  various 
colors  antl  qualities,  but  all  distinguished  by  a  strong,  deep 
rellected  light.  The  fire-opal  and  quartz  resinite  are  among 
its  varieties.  Fine  specimens  bring  very  high  jirices.  This 
stone  is  found  in  many  countries,  but  gooi]  specimens  are 
rare.  The  same  name  is  given  to  several  other  minerals 
\vhi<-h  afi'ord  bright  tints  in  a  strong  sunlight. 

<«ir'dlo  of  Ve'liiis,  the  Ceatun  Vcneria,  an  acalcph  of 
the  order  Ctonophone,  family  Boroidaj.     It  is  found  in  tho 
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Mediterranean,  and  is  often  five  feet  long  by  two  feet  wide  ; 

the  breadth,  however,  typically  rcpresentinf;  the  length  of 
most  other  organisms.  *  It  is  of  a  very  delicate  structure, 
moves  with  a  graceful,  waving  motion,  aud  is  one  of  tho 
most  beautiful  of  natural  objects  when  seen  in  the  water. 
By  ni,"-ht  it  often  seems  a  baud  of  tire.  Its  mouth  is  seen 
about  midway  of  its  length.  It  was  named  from  the  cestus 
or  zone  of  Venus,  which  had  the  povyer  of  compelling  all 
beholders  to  love  the  wearer  of  it. 

CJird'Ietree  Hill,  post-v.  of  Worcester  co.,  Md.  P,  74.. 

Gir'geh,  or  Geer'geh  [from  Ginjis,  or  Georgef  the 
patron  <aint  of  the  Coptic  Church],  an  Egyptian  town,  of 
Christian  origin,  on  the  W.  bank  of  the  Nile,  about  108 
miles  below  Thebes  and  12  miles  from  the  ruius  of  Abydus. 
It  was  formerly  the  capital  of  Upper  Egypt,  aud  a  town 
of  fine  appearance,  with  its  palm  trees,  eight  minarets, 
and  Koman  Catholic  monastery  (the  oldest  in  Egypt), 
standing  about  a  quarter  of  a  mile  from  the  river.  The 
Nile  is  now  rapidly  washing  it  away.     Pop.  about  10,000. 

R.  D.  Hitchcock. 

Girgen'ti,  province  of  Sicily,  on  the  south-western 
coast.  Area,  VM't  square  miles.  Pop.  2S'.I,018.  It  is 
mountainou?,  but  extremely  fertile.  an;l  produces  corn,  oil, 
wine,  salt,  and  sulphur  in  great  abundance. 

Girgenti  [Lat.  Afjri'jentnm;  Gr.  'AncpaYa?],  a  maritime 
town  of  Si(-ily,  in  the  province  of  Gir^enti,  in  lat.  37°  17' 
N..  Ion.  13°  28'  E.  It  was  founded  5S4  B.  c.  by  a  Greek 
colony  from  Gela.  at  the  foot  of  an  older  acropolis  called 
Caraicus.  Through  commerce  with  Carthage  the  new  colony 
grow  rapidly  rich  and  powerful,  thoui^h  later  it  suffered 
greatly  from  wars  with  that  city.  In  the  days  of  its  great- 
est prosperity  Agrigentum  contained  200.000  inhabitants 
within  its  walls,  and  including  suburbs  the  population  is 
said  to  have  reached  800,000.  Tho  government,  though 
sometimes  in  the  hands  of  a  tyrant,  was  generally  free  and 
ind.'pendcnt  till  the  time  of  the  Punic  w.ars.  when  the  eity 
became  a  Roman  possession,  and  soon  began  to  decline. 
In  A.  n.  826  it  was  taken  by  the  Siiracen?.  who  held  it 
nearly  -500  year?,  since  which  time  it  has  shared  the  chang- 
ing fortunes  of  the  island.  Girgenti  stands  on  a  high, 
ste^p  rock,  commanding  a  glorious  view  of  the  Mediter- 
ranean, and  overlooking  rich  olive-slopes  and  luxuriant 
gardens  and  vineyards,  while,  conspicuous  everywhere,  riso 
the  vast  temples,  more  or  less  in  ruins,  whirh  bear  such 
splendid  witness  to  its  former  greatness.  Among  these  aro 
th^  temple  of  Concord,  a  beautiful  Doric  structure,  and  one 
of  the  best  preserved  of  all  the  ancient  temples  ;  the  temple 
of  Juno,  also  in  partial  preservation;  and  the  temple  of 
Jupit?r  Olympius,  the  largest  in  Sicily,  and  still  imposing 
in  its  ruins.  Other  striking  remains  of  temples,  towers, 
ani  tombs  are  seen  on  every  side,  and  not  a  few  precious 
objects  of  art,  such  as  carved  gems,  etc.,  have  been  found 
in  the  vicinity.  Notwithstanding  its  advantages  of  climate. 
soil,  and  situation,  this  town,  though  containing  a  very 
considerable  population,  was  too  miserable  a  few  years  since 
to  shelter  the  traveller  comfortably,  even  for  a  nicht.  At 
present  there  are  signs  of  returning  life.  In  1800  water 
was  brought,  by  an  expensive  aqueduct,  to  the  highest  part 
of  the  town  ;  elementary  and  normal  schools  have  been  es- 
tablished; its  exports  of  oil,  soda,  sulphur,  and  fruit  arc 
on  the  increase  ;  and  works  are  now  in  progress  for  improv- 
ing the  harbor,  which,  though  not  good,  is  the  most  avail- 
able on  the  southern  coast  of  Sicily.     Pop.  20.646. 

Geo.  p.  Marsh. 

Gironde^  department  of  France,  situated  around  the 
estuary  of  the  Gironde,  formed  by  the  confluence  of  the 
Garonne  and  the  Dordogne.  Its  western  part  is  low  and 
flat,  consisting  of  lagoons  and  sand-dunes  planted  with 
pine  forests:  it  is  generally  called  L^»  L(tude>t.  The  east- 
ern part  is  hilly  and  calcareous,  and  produces  the  finest 
claret  wines  —  44,000,000  gallons  annually.  Area,  3714 
square  miles.     Pop.  701, Sjo. 

Giron'^ (lists  [Fr.  Giroudhis,  from  the  Gironde,  whence 
several  of  their  leaders  came],  the  conservative  republican 
party  of  the  French  legislative  assembly  from  Oct..  1791, 
to  Oct.,  1793.  When  the  assembly  was  at  first  organized, 
the  future  Girondists,  who  were  cultivated  men,  full  of  ad- 
miration for  the  spirit  of  ancient  Grecian  liberty,  proposed 
severe  measures  against  tho  priests  and  ^mi<ircs,  and  op- 
posed the  i-eactionary  policy  of  the  court.  In  Mar.,  1792, 
the  king  selected  four  of  them  for  his  new  ministers,  but 
dismissed  them  June  13 — an  act  which  led  to  a  popular 
insurrection.  On  Aug.  11  they  were  recalled.  The  party 
of  the  Mountain  (1792)  and  the  Jacobins  (1793)  violently 
opposed  them,  and  the  latter  (June  2)  procured  the  arrest 
of  thirty  of  their  leaders.  Throughout  the  provinces  there 
followed  a  series  of  popular  uprisings  in  their  favor,  but 
the  Convention  had  the  .advantage  of  previous  organization 
and  strong  leadership,  and  the  armed  Girondists  everywhere 
met  a  fearful  overthrow.     In  Oelober  the  leaders  were  ar- 


raigned before  the  revolutionary  tribunal,  but  so  strong 
was  their  eloquent  self-defence,  and  so  conspicuous  their 
patriotism  and  their  innocence,  that  not  even  that  court 
could  convict  them.  But  by  order  of  the  Convention  they 
were  sent  that  very  night  to  the  guillotine  (Oct.  31,  1793), 
chanting  the  Mnrseifluise  while  on  the  way.  During  the 
following  year  great  numbers  of  other  real  and  suspected 
Girondists  perished.  The  Girondists  were  looked  upon  as 
doctn'tt (tires,  and  were  in  part  victims  of  the  jirejudice  of 
the  Parisian  rabble  against  educated  men  ;  but  their  great- 
est offence  was  their  opposition  to  the  mad  zeal  of  the  ultra- 
republicans. 

Gir'van,  town  of  Scotland,  in  Ayrshire,  on  the  Girvan. 
It  has  a  lively  trade  with  Belfast.     Pop.  7047. 

Gis'co,  the  name  of  many  distinguished  Carthaginians, 
of  whom  the  most  distinguished  was  a  general  who  com- 
manded at  Lilybaeum  during  a  part  of  the  First  Punic  war, 
in  which  he  was  exceedingly  popular  with  the  soldiers. 
The  latter,  during  the  mutiny  known  as  the  Inexpiable 
war,  received  Gisco  at  Tunis  as  a  messenger  from  the  gov- 
ernment, but  treacherously  made  him  a  prisoner,  and  put 
him.  with  700  others,  to  a  cruel  death,  about  239  b.  0. 

Giti'ades,  a  statuary,  architect,  and  poet  of  Lacedx- 
mon,  flourished  about  Oi.  60  (0.  Miiller  and  C.  F.  Her- 
mann), B.  c.  53G.  He  erected  the  temple  and  fashioned  the 
statue  of  Athena  PoHouohus  ("city  protector"),  also  called 
Chalcioecus  (*'  of  the  brazen  house  "),  in  his  native  city.  He 
composed  a  hymn  in  honor  of  the  same  poddcss,  with  a  few 
other  jtoems  in  the  Doric  dialect.  {See  B11.1.IG,  Diet,  of  An- 
citiit  Artists  ;   MuLLER,  Aiicieut  Art  ttjtd  its  Jiemaiita,) 

H.  Drisler. 

Git'schin,  town  of  Bohemia,  noted  for  the  encounter 
which  took  place  here  (June  29,  1866)  between  Prince 
Frederick  Charles  of  Prussia  and  the  Austrian  general 
Clam-Gallas.  The  prince  marched  the  second  army  corps 
from  Podol  and  the  third  from  Turnan  towards  Gitschin, 
and  attacked  the  Austrian?,  who  occupied  a  favorable  po- 
sition on  some  hills,  and  had  one>half  of  the  Saxon  army 
as  reserve.  Cltim-Gallas  was  defeated,  and  retreated  be- 
hind Gitschin,  leaving  the  defence  of  the  town  to  the  Sax- 
ons; in  the  night  it  was  taken  by  the  Prussians.  The  Prus- 
sians lost  2000  men  ;  the  Austrians  about  4000  men.  besides 
2000  prisoners.     Pop.  6570.  ArcrsT  Niemann. 

Giudi'ci-  [Emilia'ni],  (Paolo),  b.  at  Mussomeli,  in 
Sicily,  June  13,  1812.  At  the  age  of  sixteen,  and  against 
his  own  will,  he  entered  a  Dominican  convent,  where  he 
devoted  himself  to  tho  study  of  design  and  of  literature. 
These  pursuits  kindled  his  patriotism,  and,  as  a  first  symp- 
tom of  his  love  of  freedom,  he  quitted  the  convent  and  ap- 
plied for  a  chair  in  the  University  of  Palermo.  Not  only 
was  this  refused,  but  he  was  put  under  surveiffance,  where- 
upon he  fled  from  Sicily  into  Tuscany.  There  he  formed  a 
friendship  with  the  poet  Niccolini.  and  encouraged  by  him, 
began  his  principal  work.  La  Sttnia  cfeNa  Letteratum  Itul- 
iann,  written  from  a  critical  and  political  point  of  view. 
About  this  time  he  received  a  handsome  legacy  from  his 
friend  Emiliani — whose  name  he  then  took — and  was  thus 
enabled  to  prosecute  his  studies  at  leisure.  In  1849  he  be- 
came professor  in  the  University  of  Pisa  :  in  1851  he  pub- 
lished his  Storia  dei  Muuivipii  ItaHaiii.  then  Storia  delle 
liclle  Arti  ill  ftdlia.  In  1861  he  succeeded  Niecolini  as 
secretary  to  the  Academy  of  Fine  Arts  in  Florence.  In 
1864  he  resigned  his  professorship,  and  passed  much  of  his 
remaining  life  in  England.  In  1867  he  was  elected  to  the 
Italian  Parliament.     D.  at  Hastings,  in  England,  in  1872. 

Giii^lia'no^  town  of  Italy,  in  the  province  of  Naples. 
Pop.  11,772. 

Giulia'ni  (Giahbattista),  the  most  distinguished  of 
living  commentators  on  the  Dtvina  Commedia,  was  b.  at 
Canelli,  in  Piedmont,  in  1818.  He  entered  the  religious 
order  of  the  Somaschi,  and  between  1837  and  1847  he  held 
various  professorships  in  different  schools  of  learning,  oc- 
cupying himself  at  the  same  time  with  the  profound  study 
of  Dante.  In  1841  he  published  a  much-approved  Treatise 
on  Alyehra  ;  in  1845  his  celebrated  Sfirjtjio  di  tin  Xuovo 
Cammento  delln  Commedia  di  Datite  A/h'ffhiert  ;  in  1846, 
before  the  Scientific  Congress  of  Genoa,  he  declared  that 
the  Diriiia  Commedia  embodied  the  earliest  and  most  au- 
thentic material  for  Italian  history.  In  1847—48,  while 
professor  in  the  University  of  Genoa,  he  was  named,  under 
the  new  liberal  reforms,  censor  of  the  Press,  the  duties  of 
which  oflice  he  performed  with  great  dignity  and  liberality. 
Among  the  works  of  Giuliani  the  volume  entitled  Snl  vi- 
vente  Lfuf/uatfjio  delhi  Toscaim  should  be  mentioned  as 
having  contributed  largely  to  his  reputation.  In  1856  ap- 
peared Le  Xorme  di  Commentnre  In  Divina  Commedia, 
trntte  dnJVEpistfde  di  Dante  a  Caufjrunde,  a  most  import- 
ant work,  which  was  followed  by  his  Metodo  di  commen- 
t<tre  la  Divina  O'lnmedia,  and  afterwards  by  a  new  critical 


GIULIO  KOMA.XO-GLACIKK. 


and  anuota(t<l  cditii>n  of  all  the  works  of  Dante,  this  last 
being  still  (iSTo)  in  course  of  publication  at  Florence. 

Giu'lio  Roma'no,  an  Italian  painter  and  architect,  b. 
at  Rome  in  14'J2;  d.  in  Mantua  in  15  HI.  The  taniilynumo 
was  PiPPl.  As  a  painter,  nmcli  of  his  reputation  has  bt'cn 
due  to  his  association  witli  Raphael,  who  held  hira  in  high 
esteem,  entrusted  to  Iiiiii  tlio  execulion  of  important  works, 
placed  him  at  the  head  of  his  seliohirs,  made  him  one  of 
iiis  hoirs,  and,  dying,  confided  to  him,  along  with  Gio. 
Fran.  Pcnni,  the  tinisliing  of  his  uncompleted  ]»ieccs.  The 
pupil  didnot  ju.^tify  the  master's  predilection.  His  pictures, 
while  showing  boldness  of  conception,  learning,  and  mas- 
tery of  materials,  are  destitute  of  harmony,  grace,  delicacy 
of  sentiment,  and  refinement  of  expression.  Ilia  eiicccsa 
was  greatest  in  battle-pieces.  In  sacred  subjects  ho  did 
not  excel,  though  his  most  famous  picture,  in  the  church 
of  S.  Stefano  at  Genoa,  was  one  of  tliis  kind — Th'-  Mnr~ 
tijrdom  of  St.  Stephrii,  an  important  work,  and  still  re- 
garded as  a  masterpiceo  of  composition  and  drawing. 
His  celebrated  jtaintings.  The  Appnn'tion  of  the  Cross  to 
Constnntitie  and  the-  lititffc  bcfirecn  Cunstfiiithie  and  Maxen- 
tiiis,  in  the  Ilall  of  fVmsIantinc  at  the  Vatican,  and  the  Full 
of  the  Giiiiitu,  in  the  Palaz/o  del  T&  at  Mantua,  arc  examples 
of  his  grandest  manner.  Giulio  Romano's  fame  rests  more 
on  his  capacities  as  an  architect  than  on  his  gcniua  as  a 
painter,  though  his  arehitccturo  had  tho  same  general  cha- 
racteristics with  his  painting.  Leo  X.  and  Clement  VII. 
employed  him  on  tho  Viitican.  and  when  in  Rome  he  erected 
two  palaces,  the  ehureh  Madonna  del  Orto,  and  other  build- 
ings. Called  to  Mantua  by  its  duke,  ho  did  an  immense 
amount  of  wtirk  in  construction  and  rceonstruction,  of 
which  the  I'al.izzo  del  T^  is  the  crowning  achievement. 
The  cardinal  Gon/.aga  liacl  a  saying  that  Mantua  belonged 
to  Giulio  Romano  by  right  of  creation.  When  the  emperor 
Charles  V.  came  to  Mantua,  the  architect  erected  the  tri- 
umphal arches  in  his  honor.  His  renown  became  so  great 
that  the  pope  invited  liim  to  return  to  Romo  ami  undertake 
the  construction  of  St.  Peter's,  but  death  prevented.  As  a 
figure  in  tho  history  of  urt,  Giulio  Romano  occupies  largo 
room;  as  a  creator  in  the  world  of  art,  the  place  assigned 
to  him  is  not  tho  highest.  His  has  been  styled  "  an  evil 
art,  founded  on  art,  and  at  variance  with  nature." 

0.  B.  FuOTEIINGn.VH. 

Giurge'vo,  town  of  Wallachia,  on  tlio  Danube,  40  miles 
S.  W.  of  Bucharest.  It  is  one  of  the  principal  trading- 
places  on  the  Danube.     Pop.  20,000. 

Gius'ti  (Girscpi'i:),  b.  at  Monsummanno,  near  Pescia, 
1809;  d.  in  the  house  of  the  marquis  Gino  Capponi,  Flor- 
ence, Mar.  iil,  ISAO.  He  sluriied  first  at  I'istoja  anil  Lucca, 
then  in  the  University  of  Pisa.  While  still  a  stu<lcnt  tho 
manuscript  poems  of  (Jiuseppi  Giusti  were  greatly  in  vogue, 
but  these  early  specimens  were  coarse  ami  burlesque  rather 
than  satirical.  The  revolutionary  attempts  of  I8;JI  roused 
the  patriotic  spirit  of  Giusti,  and  it  found  expression  in 
his  admirable  satires,  wliich,  far  from  being  imitations,  are 
a  new  form  of  that  branch  of  poetry — popular,  graceful, 
and  biting.  He  well  merits  the  name  of  "the  Tuscan  B6- 
ranger,"  although,  according  to  the  judgment  of  Italians, 
and  even  of  many  foreigners,  (Jiusti  far  surpasses  the 
French  poet  in  delicacy  of  taste,  in  elegance,  and  richness 
of  thought.  The  satires  of  (Jiusti  remained  many  years 
in  manuscript,  but  immediately  upon  their  publication. 
they  obtained  a  wide  circulation  tliruughout  Italy,  and 
everywhere  excitcii  great  enthusiasm.  Thi-y  were  tho  noble 
precursors  of  the  revohitionary  movements  of  IS4S — more 
noble  even  than  that  revolution  itsell';  for  (iiusti,  wlio  had 
always  hitlierto  been  a  republican,  when  ho  found  himself 
in  pcr.Honal  contact  with  furious  demagogues,  became  a 
m'>f)i-i-iiti\  and  adliered  to  the  poliey  of  (Jino  Capponi.  whom 
he  had  already  taken  for  liis  literary  adviser.  M'lien  the 
first  Tuscan  national  assembly  was  convoked,  Giusti  was 
elected  deputy,  and  by  voting  with  the  conservative*  he 
naturally  brought  upon  himself  the  hatred  of  the  radicals, 
wlio  abused  liim  as  a  traitor.  The  grand  duke  being  re- 
stored, (iiutsti  saw  his  dearest  hopes  erusbeil.  and,  suffering 
partly  from  depressing  hypochondria  and  partly  from  a 
pulmonary  alVection.  he  died  a  few  months  after.  The  un- 
liaiijiy  life  of  this  poet  was  in  singular  contrast  with  the 
apparent  gayety  of  his  vi-rses.  but  in  the  umiles  of  Giusti 
there  lurk  bitterness  and  tears.  Nc)  one  better  understood 
or  better  u^ed  the  Tusi-an  8pec<d»  than  Giusti.  Clear  proofs 
of  this  are  to  be  found  in  the  collfction  of  Tuscan  proverbs 
com]deteil  and  illiislrated  by  Capponi  after  the  death  of  his 
young  IVit-nd.  and  also  in  his  letters,  among  which  are 
many  modrls  of  th  •  epistohiry  style. 

(>ivrt,  town  of  France,  in  the  department  of  Ardonncfi. 
on  the  Meuse.  near  (ho  Belgian  frontier.  It  is  strongly 
fortilierl,  and  has  famous  leather  manufactures.      P.  f>4nK 

dtivors,  town  of  France,  in  tho  drpurtment  of  Khftne, 
on  the  Rhdue.     It  has  largo  glass  mauufaoturos.     P.  9352. 


(«iz'zard,  in  birds  and  sorao  invertebrates,  a  portion  of 
tho  alimentary  canal,  which  is  very  muscular  an<l  strong, 
being  fitted  for  grinding  up  the  food,  a  function  performed 
by  the  teeth  of  many  animals.  Some  of  the  Bryozoa  have 
such  a  gi/./.ai-d  between  the  a-sophagus  and  the  true  stomach. 
Many  Gastcropods  have  gizzards  armed  with  teeth  (Apft/- 
(titi)  or  calcareous  plates  {HuUa),  and  some  Cephalopods 
havo  both  powerful  jaws  and  strong  gizzards  between  tho 
crop  and  tho  first  stomach.  Many  insects  and  crustaceans 
havo  gizzards,  in  some  cases  armed  with  strong  teeth.  Most 
birds  havo  a  true  gizzard,  excepting  only  those  whose  food 
is  very  soft  and  succulent.  The  food,  unlike  that  fj^  the 
invertebrates  abovo  alluded  to,  is  acted  upon  by  the  gastric 
juico  beforo  it  is  ground  up  in  the  gizzard.  This  organ  is 
tho  homologuo  of  tho  pyloric  jiortifui  of  the  stomach  of  most 
of  tho  vertebrates.  It  is  lined  by  a  horny  epithelium,  tho 
"gizzard-skin,"  and  most  birds  swallow  pieces  of  gravel  to 
assist  tho  gizzard  in  grinding  food.  Tho  "gizzard-skin  " 
of  tho  pigeon  was,  and  perhaps  still  is,  a  domestic  remedy 
for  indigestion — a  curious  oxamplo  of  a  popular  prescrip- 
tion whoso  mci-its  havo  been  confirmed  by  science,  since  it 
is  only  quite  recently  that  the  stomachs  of  sheep  and  swine 
havo  been  in  like  manner  exhibited  as  "pepsin"  for  tho 
same  purpose,  and  as  the  result  of  scientific  observation, 

Gla'brio,  an  important  family  of  the  Roman  plebeian 
gens  Acilia.  of  wliicli  tho  most  distinguished  name  is  that 
of  Manhs  Ai'iLirs  Glabuio,  who  became  tribune  of  tho 
people  Um  u.  (.■.,  a  decemvir  of  sacred  rites  200;  praitor 
191),  consul  191,  conducted  with  success  the  war  in  Greece 
against  Antiochus  III.  of  Syria  and  his  allies;  triumphed 
in  100,  anil  after  189  D.  c.  withdrew  from  public  life. — An- 
other of  the  same  name  was  praitor  urlianus  u.  c.  70,  con- 
sul 67,  proconsul  in  Cilicia  fiO,  where,  after  an  inglorious 
campaign  against  Mithridates,  he  was  succeeded  by  Ptmipcy; 
became  a  pontiff  in  (i"  B.  c.  He  was  a  grandson  of  P. 
Mucius  Scx'vola,  and  had  a  high  reputation  as  a  jurist. 

Glabrio  (C.  Acilius)  filled  the  offices  of  quaestor  b.  r. 
203,  and  trilnine  of  the  plebs,  and  acted  as  interpreter  to 
tho  Athenian  embassy,  consisting  of  the  three  philosophers 
Carneades,  Critolaus,  and  Diogenes,  before  the  Roman 
senate,  a.  r.  c.  599.  b.  c.  155.  He  wrote  a  hislory  of  Rome 
in  Greek,  translated  by  a  certain  Claudius  into  Latin,  which 
translation  was  known  to  an<l  used  by  Livy.  Tho  fragments 
are  collected  in  Kkausk,  Hint.  Script.  Fratj.^  pp.  84-S7. 
(See  B.AiiR.  (icHrh.  d.  Horn.  Lit.,  vol.  ii.  p.  ."il  ;  G.  C.  Lf.wi?, 
Credibiliti/  vf  Earii/  lioman  JJinUir^,  vol.  i.  p.  X^.) 

H.   DitlSLER. 

Glacier  [Fr..  from  Lat.  (flacicH,  'mcc"].  In  every  part 
of  the  world  high  mountains  are  more  or  less  covered  with 
permanent  snow,  extending  from  the  topmost  crests  to  the 
limit  where  the  annual  melting  exceeds  the  annual  supply, 
which  forms  what  is  called  the  Kuow-line,  or  limit  ofperpcfmtl 
anoir.  Among  mountains  that  rise  tar  abovo  that  limit  wo 
usually  find  tho  upper  ends  of  the  higher  valleys  occupied 
by  continuous  masses  of  ice  that  originate  in  the  region  of 
perpetual  snow,  but  extend  far  below  the  snow-line,  often 
reaching  tho  zono  of  forests,  and  sometimes  descending  into 
inhabited  districts,  in  the  midst  of  corn-fields  and  fruit  trees. 
Tho  ice  is  very  different  in  appearance  from  what  is  com- 
monly seen  in  winter  on  streams  and  takes.  The  surface 
is  rough  and  undulating,  and  not  seldom  scarred  by  deep 
clefts.  Towards  the  lower  end  these  ice-niasscs  are  usually 
strewn  with  sand  and  rough  gravel  and  trains  of  large 
blocks  that  disguise  the  natural  color.  These  ice-masses 
are  called  tf/tirlrrH.  In  former  conditions  of  the  earth's 
8urfa(;e  they  attainetl  enormous  dimensions,  but,  if  wo  ex- 
cept those  of  (Jreenland.  yet  unexplored,  none  are  known 
that  exceed  about  'M)  miles  in  length  and  2  or  'A  in  breadth. 
The  countries  where  glaciers  have  been  found  on  a  large 
scale  are  tho  Alps  of  Switzerland  and  Tyrol,  the  North- 
western Ilimalaviis.  tin-  Ro'-ky  Muuntains,  North-western 
Scandinavia,  and  Greenland.  In  eaeh  of  these  regions  all 
the  important  phenomena  of  glaciers  may  be  studied,  but 
it  is  in  Switzi-rlancl  and  (he  adjiuning  districts  of  Tyrol, 
Savoy,  und  Pieilniont  that  all  the  riirlier  invehtigators  havo 
pursued  their  inquiries  into  the  origin,  tin-  motion,  and  tho 
structure  of  glaciers.  It  was  tlu'ie  also  that  the  facts  wcro 
first  observed  that  provcil  the  vast  extension  of  glaciers  at 
a  very  recent  geological  ]>eriod.  and  the  imjiortnnt  share 
they  have  had  in  fashioning  the  surfaeo  of  many  large  dia- 
triets  to  the  condition  in  which  we  now  behnid  it.  lleneo 
the  Alps  havo  bce<»nie  the  elassie  land  of  glueiat  phenomenu, 
and  in  attempting  to  explain  them  it  id  necessary  to  refer 
to  the  observiitions  that  have  been  (hero  made. 

Orii/in  of'  tilnrivm. — A  large  part  of  (hn  heal  which  tho 
sun  sends  to  tho  earth  is  expended  in  converting  water  into 
vapor  and  raising  it  into  tho  ft(musphere.  I'ndor  given 
conditions  of  temperature  and  density  (he  air  can  ro(ain  in 
snripension  no  more  than  a  fixdl  i|nnnti(y  of  aqueous  vapor. 
When  that  limit,  which  is  called  tho  point  of  saturation,  is 
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surpassed,  the  superfluous  vapor  is  precipitated,  at  first  in 
the  form  of  cloud,  and,  if  the  process  is  continued,  ulti- 
mately reaches  the  earth  again  in  the  form  of  i-ain  or  snow. 
Several  causes,  which  need  not   be   here  discussed,  con- 


cur to  lower  the  temperature  of  the  air  as  it  is  raised 

above  the  earth's  surface,  and  at  a  sufficient  height  it  be- 
comes so  cold  that  whatever  vapor  is  enndeused  takes 
the  form  of  snow  or  sleet.     lu  falling  to  the  earth  this  is 
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usually  reconverted  into  water,  but  on  high  mountains, 
where  the  temperature  of  the  surface  is  also  low,  the  greater 
part  of  the  aqueous  vapor  returned  from  the  atmosphere 
retains  the  form  of  snow.  AVhen  the  air  is  calm,  the  snow 
of  the  high  Alps  consists  of  regular  crystalline  forms  of 
exquisite  beauty,  being  wonderfully  varied  modifications 
of  a  six-rayed  star.  When  the  air  is  disturbed,  the  snow 
assumes  a  new  condition,  which  is  that  of  small  frozen 
pellets,  no  larger  than  a  pin's  head.  It  is  this  that  forms 
that  blinding  snow-dust  well  known  to  those  who  have 
ever  experienced  the  ffninncute.  The  snow  that  falls  on 
the  exposed  ridges  and  steep  slopes  docs  not  long  remain 
there,  A  large  portion  is  generally  carried  away  by  the 
wind ;  a  further  portion  accumulates  till  the  slope  becomes 
too  steep,  when  it  sUdris  down  in  an  avalanche;  and  a 
small  share  is  disposed  of  by  melting  and  evaporation. 
The  result  is,  that  nearly  the  whulo  of  tho  snow  falling  on 
high  mountains  is  retained  in  tho  hollows  or  on  tho  more 
level  ])arts  of  the  surface.  If  these  hollows  and  plateaus 
arc  below  the  level  of  perpetual  snow— or,  in  other  words, 
if  they  are  so  situated  that  the  annual  melting  equals  tho 
quantity  of  fresh  snow  annually  supplied^no  accumulation 
can  take  place.  A  certain  quantity  of  snow  is  gathered  into 
these  storehous?s  every  winter,  and  is  removed  during  tho 
following  summer,  the  same  process  being  renewed  year  after 
year.  This  condition  of  things  is  seen  in  the  Carpathians, 
the  ranges  of  Central  Spain,  and  many  other  European 
mountains  whose  summits  rise  above  the  level  of  perpetual 
snow.  The  case  is  otherwise  when  the  winter  suows  aro 
gathered  in  hollows  and  plateaus  where  the  amount  annually 
melted  is  less  than  the  fresh  supply.  The  first  im])ression 
of  a  ])erson  speculating  on  the  subject  woubl  bo  that  under 
such  circumstances  the  accumulation  would  go  on  without 
limit,  and  that  a  layer  of  snow  constantly  increasing  in 
thickness  would  be  piled  up.  To  understand  what  actually 
occurs,  a  little  detail  is  necessary.  The  higher  region  of 
the  Alps  and  other  high  mountains  is  subject  to  a  constant 
alternation  between  heat  and  cold.  In  clear  weather  this 
takes  plac3  between  each  day  and  night;  in  clouded 
weather  the  intervals  are  longer.  The  sun  shining  upon 
the  mass  of  snow-dust  and  minute  crystals  partially  melts 
th?ui.  and  ultimately  fuses  them  together  till  they  form 
grains  of  larger  size,  which  are  frozen  together  into  com- 
pact particles  of  ice  during  the  next  interval  of  cold.  At 
first  this  process  is  confined  to  the  uppermost  layer  of  tho 
snow,  but  as  the  alternate  melting  and  congelation  are  fre- 
quently renewed,  a  similar  change  extends  through  tho 
mass,  which  is  gradually  converted  into  that  peculiar  con- 
dition that  has  been  called  )ievc,  or  in  German  Fini.  The 
longer  the  exposure  of  a  layer  of  snow  has  lasted,  the  more 
complete  the  change  into  iiere  ;  the  sooner  a  fresh  laver 
falls,  the  more  imperfect  will  be  the  conversion  of  the  older 
one.  A  section  of  the  u])per  strata  of  the  upi-e,  here  and 
there  exposed  on  the  sides  of  a  crevasse,  shows  successive 
layers,  whose  up])er  surfaces  are  seen  to  be  more  near  the 
condition  of  ice  than  the  underlying  portions.  In  the  lapse 
of  years  the  n^ve  increases  layer  by  layer,  one  of  them  cor- 
responding to  every  considerable  fall  of  snow,  until  a  great 
weight  presses  on  the  lower  and  older  portions  of  the  mass. 
To  understand  what  effects  are  produced  by  this  pressure, 
we  must  bear  in  mind  an  imjiortant  property  of  ice,  to 
which  the  name  of  reijelatinn  has  been  given.  Two  surfaces 
of  ice  at  or  very  near  the  melting-point,  when  brought 
into  contact,  freeze  together  so  completely  that  no  trace  of 
the  original  separating  surface  remains.  Adequate  pres- 
sure ap])lied  to  a  mass  of  fragments  of  ice.  by  forcing  them 
into  positiouK  where  their  surfaces  come  into  contact,  causes 
regeliition.  and  the  closer  the  contact  the  more  completely 
will  the  separate  portions  be  welded  together.    Such  is  the 


change  that  is  effected  in  the  reservoirs  where  the  alpine 
snows  are  stored.  Having  been  first  brought  to  the  con- 
dition of  granular  n4ce  by  the  sun's  action,  these  grains  are 
more  and  more  completely  united  in  the  deeper  portions 
of  the  mass  into  nearly  compr.ct  ice. 

If  the  reservoirs  of  which  we  have  spoken  were  closed 
basins  of  sufficient  extent,  they  would  become  filled  with 
stationary  masses  of  ice.  But  such  ice-lakes,  if  they  exist, 
must  be  very  uncommon.  The  reservoirs  partake  more 
or  less  of  the  general  slope  of  the  mountain,  and  each 
is  connected  with  tho  lower  level  by  a  valley,  glen,  or 
ravine,  through  which  the  snow  would  quickly  flow  if  it 
were  converted  into  water.  But  the  masses  of  imperfect 
ice  that  are  accumulated  on  the  flanks  of  the  higher  moun- 
tains possess  a  considerable  degree  of  plasticity.  When  the 
accumulated  mass,  and  the  weight  consequently  pressing 
on  the  lower  strata,  are  great  enough,  the  whole  begins  to 
yield  in  the  direction  of  least  resistance,  and  with  a  slow, 
constant,  imperceptible  motion  to  crawl  downward  towards 
the  lower  region,  where  the  ice,  being  exposed  to  a  higher 
temperature,  is  rapidly  consumed.  In  other  words,  the 
mass  has  become  a  glacier. 

Motion  of  Ghtciers. — It  will  now  be  understood  that  the 
essential  attribute  of  glaciers  is  the  fact  of  their  progressive 
motion  from  the  npjier  level  where  they  are  formed  towards 
the  lower  valleys.  There  may  possibly  exist  in  the  polar 
regions  great  accumulations  of  stationary  ice.  but  these  are 
not  true  glaciers.  All  the  characteristic  phenomena  here- 
after described  are  insejiarably  connected  with  glacier 
motion;  and  if  usage  jiermitted  the  use  of  icc-Htrecnn  as  an 
English  equivalent,  this  would  be  the  most  correct  and  ex- 
pressive name  for  these  remarkable  objects.  Tho  onward 
motion  of  the  greater  glaciers  must  have  been  known 
from  a  remote  period  to  the  herdsmen  who  in  summer 
led  their  cattle  to  the  pastures  on  the  banks  of  these  ice- 
rivers.  Huge  blocks  of  stone  often  rest  on  the  surface  of 
the  ice,  and  it  was  a  familiar  fact  that  at  the  recurrence  of 
each  yearly  visit  the  blocks  were  found  to  have  advanced 
a  considerable  distance.  But.  though  men  of  science  had 
speculated  on  the  cause,  no  one  had  undertaken  such  ac- 
curate observations  as  could  alone  supply  a  secure  basis 
for  physical  reasoning. 

Lfiws  of  Glacier  Motion. — The  first  to  undertake  a  reg- 
ular system  of  observations  with  a  view  to  ascertain  the 
facts  and  investigate  the  causes  of  glacier  phenomena  was 
the  late  Prof.  Agassiz.  In  company  with  several  friends 
he  established  himself  in  1840  on  the  Lower  Aar  Glacier, 
and  with  remarkable  enterprise  and  perseverance  persisted 
for  several  successive  years  in  carrying  on  systematic  ob- 
servations, which  arc  recor^lcd  in  his  work,  AouveKefi  Ktiidea 
sur  let  (rfaciers.  Tho  previous  studies  of  Prof.  Agassiz 
and  his  companions  had  not  given  them  a  familiarity  with 
the  principles  of  physics,  and  it  naturally  followed  that 
they  did  not  at  first  devise  the  most  eflcctnal  means  of  in- 
vestigation :  hence  it  hapjjened  that  as  to  the  most  import- 
ant results  they  were  partly  anticipated  by  better  prepared 
competitors.  In  July,  ISU,  AI.  Arnold  Eseber  von  der 
Linth  made  the  first  wcll-deviscd  attempt  to  determine  the 
main  facts  of  glacier  motion,  by  planting  on  the  surface  of 
the  great  Aletsch  Glacier  two  series  of  stakes  at  equal  in- 
tervals of  100  metres,  the  one  carried  in  a  direct  line  across 
the  glacier,  tho  other  being  parallel  to  (he  direction  of  its 
motion.  Had  he  been  aware  of  the  rapid  wasting  of  the 
surface  of  a  glacier  during  summer.  M.  Escher  would  have 
doubtless  been  the  first  to  determine  the  general  laws  of 
glacier  motion.  Returning  after  an  absence  of  five  weeks, 
he  found  th.at  the  surface  of  the  glacier  had  lost  fully  three 
feet  in  thickness  through  melting  and  evaporation,  and 
that  not  one  of  the  stakes  firmly  planted  in  tho  ice  still 
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remained  standing.  In  Aug.,  1842,  the  late  Prof.  J.  D. 
Forbes,  by  well-devised  observations,  ascertained  all  the 
most  important  facts,  and  was  thus  enabled  to  establi.'^h 
the  general  laws  of  glacier  motion  in  terms  that,  with 
slight  modification,  are  accepted  by  all  those  who  have 
followed  him  in  this  inquiry.  Forbes  judiciously  re- 
flected that  the  rate  of  the  aunual  progress  of  the  great 
glaciers,  us  then  roughly  known,  was  such  that  if  the  motion 
were  continuous  the  rate  would  be  measurable  in  very 
short  periods,  if  instruments  of  sufhcicnt  accuracy  were 
provi.led  ;  and  further,  that  if  the  rate  of  motion  at  a 
number  of  points  suitably  chosen  on  the  surface  were  as- 
certained, the  laws  of  glacier  motion  might  thence  be  in- 
ferred. When  the  right  question  is  put  in  the  right  w.ay, 
nature  is  not  slow  to  reply.  In  the  course  of  a  single  week 
the  chief  facts  of  glacier  motion  were  ascertained;  but  the 
lato  professor  extended  his  observations  to  other  questions 
connected  with  the  phenomena  of  glaciers,  and  continued 
his  observations  duriug  several  subsequent  journeys.  The 
following  eouelusions  were  established:  (1)  The  motion  of 
glaciers  is  continuous,  and  sensibly  uniform  during  short 
periods.  (2)  The  rale  of  progress  is  somewhat  retarded  at 
night,  and  still  more  by  prolonged  cold  weather.  {^}  The 
central  part  moves  more  rapidly  than  the  sides  in  all  jiarts 
of  the  glacier,  (t)  The  rate  of  motion  is  not  uniform 
throughout  the  length  of  the  same  glacier,  but  varies  with 
the  inclination  of  the  bed  and  the  width  of  the  channel 
throu:;h  which  it  moves.  (5)  The  increase  in  the  rate  of 
motion  in  passing  from  the  sides  towards  the  centre  of  a 
glacier  is  regular  and  continuous,  so  that  a  series  of  points 
li.xed  in  a  straight  line  across  the  surface  is  gradually  bent 
into  a  curved  line  by  the  onward  motion  of  the  glacier, 
(fi)  The  upper  surface  advances  more  rapidly  than  the  in- 
terior, and  the  interior  more  rapidly  than  the  under  sur- 
face. (7)  The  advance  of  a  glacier  is  not  suspended,  but 
only  relardcil,  during  winter.  To  these  main  c<mclusions 
an  addition  was  made  some  years  later  by  Prof.  Tyndall. 
He  ascertained  that  when  a  glacier  flows  through  a  bend 
in  the  valley,  tlie  point  of  most  rapid  motion  is  shifted 
from  the  centre  towards  the  convex  side  of  the  curve. 

The  inference  to  be  dr.iwn  from  these  facts,  established 
by  repeated  and  multiplied  observations,  is  unavoidable. 
A  glacier  (loeit  ttot  more  as  a  rigid  body,  slipping  forward 
on  its  bed,  whose  parts  retain  their  relative  positions  dur- 
ing its  progress ;  it  dftfi  not  tmn^c,  as  some  had  conjectured, 
by  dilatation,  or  the  expansion  of  the  substance  of  the  ico 
in  the  direction  of  least  resistance;  it  tinea  move  as  a  jilas- 
tic  substance,  conforming  to  the  laws  that  regulate  the  mo- 
tion of  imperfect  fluitls. 

O'tune  o/  P/uHtieiti/  of  Glacier  Ice. — .'Vlthough  the  law  of 
glacier  motion  was  established  hy  the  observations  and  e.K- 
periments  of  Forbes,  no  satisfactory  explanation  was  given 
of  the  mode  in  which  a  substance  so  different  in  obvious 
properties  from  those  known  to  possess  plasticity  is  enabled 
to  conform  to  the  behavior  of  semi-tluids  acted  on  by  grav- 
ity. The  most  important  step  towards  the  solution  of  this 
seeming  parailox  was  made  by  Prof.  Tyndall,  who  showed 
that  it  is  mainly  owing  to  that  peculiar  property  of  ice, 
first  observed  by  Farad:iy,  which  we  ha\e  spoken  of  as 
retfetatioii,  that  a  glacier  is  enabled,  without  losing  its  con- 
tinuity, to  advance  in  a  sinuous  channel,  not  only  changing 
its  external  form  to  suit  the  irregularities  of  its  bed,  but 
also  suffering  internal  dislocations  by  the  constant  rear- 
rangement of  its  j)art8.  By  actual  experiment  he  showed 
that  lake  ice,  much  more  compact  than  ordinary  glacier 
ice,  may  by  adenuato  pressure  be  mould-.n!  to  any  given 
form.  Tiu^  first  effect  of  pressure  is  to  cause  fractures  in 
the  ice,  and  thus  enable  the  fragments  to  assume  new  rela- 
tive prtsitions.  Owing  to  the  property  of  rcgidation  tho 
newly-forme  1  surfaces,  when  brought  into  contact,  reunite 
hy  freezing  together;  but  if  the  pressure  be  continued,  new 
fractures  arise,  and  regelation  again  welils  tho  parts  to- 
gether ;  and  the  process  is  reptiated  until  a  eoniliticui  of 
equilibrium  is  attaineil.  An  identical  experinu-nt  is  per- 
foriU'-'d  on  a  great  scale  in  the  lalioratory  of  nature  when 
a  glacier  dest-euils  through  a  valley.  The  enormous  weight 
of  the  m:i>s  is  partially  resisted  by  contact  with  the  sides 
and  the  bottom  of  the  valley,  but  acts  with  grenter  force, 
and  encounters  a  less  resistance,  in  the  centre  of  the  iec- 
Btrcam.  This  force,  not  acting  uniformly,  but  eonstantlv 
shifting  the  point  of  greatest  pressure,  causes  local  yield- 
ing and  fracture  of  the  ice  ;  and  if  it  were  not  for  the  prop- 
erty of  regelation  the  glacier  might  gradually  be  reduced 
to  a  mass  of  incoherent  fragments.  But  at  each  step  in 
the  progress  of  tho  glacier  the  damage  done  to  tho  conti- 
nuity of  the  in-  is  rejiaired.  and  by  the  twof<jld  process  of 
fracture  and  regelation  the  whole  mass  mo\-efl  onward,  con- 
stantly changing  its  form,  yet  in  appearance  an  almost  con- 
tinuous mass. 

OfifcrlliinH  Aiiiirfrfifl. — In  tho  course  of  continued  con- 
troversy to  which  tho  physical  theory  of  glaciers  has  been 


exposed  many  objections  have  been  taken  to  the  explana- 
tion here  given,  and  several  rival  theories  have  been  pro- 
pounded:  but  few  of  these  now  require  notice.  The  most 
notable  exceptions  are  the  views  advanced  by  Prof.  James 
Thomson  of  Belfast  and  by  Canon  Moseley.  Prof.  Thom- 
son derived  from  theoretical  considerations  first  developed 
by  Sadi  Carnot  the  conclusion,  since  experimentally  veri- 
fied, that  tho  freezing-point  of  water  is  lowered  by  pres- 
sure. It  is  well  known  that  water  when  at  or  near  to  the 
freezing-point  is  denser  than  ice,  as  shown  by  the  familiar 
fact  that  ice  floats  on  the  surface  of  cold  water.  Under  tho 
ordinary  pressure  of  the  air  ice  will  remain  solid  at  the  tem- 
perature of  :!'.'°  F..  but  if  pressure  be  applied  to  it,  the  par- 
ticles tend  to  assume  a  new  molecular  arrangement,  in 
which  they  yield  somewhat  to  the  pressure  by  filling  less 
space  than  they  did  before,  or,  in  other  words,  to  become 
water.  The  greater  the  pressure  the  more  tlie  melting- 
point  will  he  depressed,  but  Ihc  whole  efl'ect  is  but  slight. 
To  lower  the  freezing-poiut  by  1°  F.  requires  a  i>ressure  of 
more  than  71  atmospheres,  or  nearly  half  a  ton  per  square 
inch.  According  to  Prof.  Thomson's  theory,  the  pressure 
produced  at  various  points  in  a  glacier  sufiiees  to  liquefy 
portions  of  the  ice.  The  water  finds  its  way  into  new  posi- 
tions where  the  pressure  is  less  intense,  and  where  it  is  con- 
Ecciuently  reconverted  into  ice.  Hence,  the  virtual  plasticity 
of  glacier  ice — the  temporary  assumption  of  the  fluid  state 
throughout  successive  points  of  the  glacier — enables  tho 
parts  to  change  their  relative  positions,  while  the  speedy 
reconversion  into  ice  of  the  liberated  water  maintains  the 
general  continuity  of  the  mass.  There  can  be  no  doubt 
that  the  process  here  described  is  physically  jiossible,  ana 
it  maybe  surmised  that  in  some  experiments  where  ice  has 
been  moulded  under  great  pressure  the  change  of  form  is 
))artly  effected  in  this  way.  and  not  exclusively  by  fracture 
and  regelation.  Further  thau  this,  it  a|)pcars  certain  that 
some  peculiarities  of  glacier  structure,  noticed  hereafter, 
are  due  to  partial  liquefaction  of  ice  submitted  to  extreme 
pressure.  But  as  a  general  explanation  of  tho  process  by 
which  glaciers  advance  in  conformity  with  the  law  of  scmi- 
fluiil  motion,  the  views  of  Prof.  J.  Thomson  have  not  com- 
man<lcd  general  assent. 

Canon  Moseley,  who  had  previously  origiualed  an  inge- 
nious theory  of  glacier  motion,  which  has  found  little  sup- 
piu-t  amongst  those  who  have  observed  the  jdicnomcna,  has 
sought  to  prove  that  tho  descent  of  glaciers  by  their  own 
weight  is  a  mechanical  impossibility,  and  hence  that  the  ex- 
planation given  above  is  untenable.  The  relative  displace-, 
ment  of  the  particles  of  ice,  which  is  a  necessary  conse- 
quence of  Ihc  ascertained  facts  of  glacier  motion,  however 
it  may  be  caused,  must  overcome  the  cohesion  of  the  sub- 
stance, which  is  measured  by  what  is  called  in  mechanics 
the  shinrin(i  furcc.  Canon  Moseley  has  sought  to  ascertain 
by  experiment  on  a  cylinder  of  ice  the  amount  of  this  force 
— i'.  e.  the  force  necessary  to  cause  one  jtortiou  to  athance 
while  the  adjoining  portion  is  forcibly  rctaineil  in  its  place. 
From  the  mean  of  two  experiments  he  concludes  Ibis  to  bo 
equivalent  to  the  pressure  of  7.')  pounds  per  square  inch.  It 
is  easy  to  show  that  on  such  slopes  as  wo  commonly  find  in 
the  lower  part  of  great  glaciers  the  mere  weight  of  the  mass 
cannot  produce  a  pressure  nearly  so  great  as  this  ;  and  it 
is  inferred  that  some  other  force,  and  not  that  of  gravity, 
must  bo  the  efficient  cause  of  motion.  To  this  it  may  bo 
answered  that  glacier  ice  is  not  usually  nearly  so  solid  a 
substance  as  that  cxi>crimcnted  on  by  JMr.  .Moseley,  and 
that  it  is  impossible  to  reason  correctly  on  the  assumption 
that  a  glacier  is  a  uniform  mass  made  u))  of  parts  that  ofl'er 
equal  ri'sistance  in  all  directions  to  external  force.  It  is 
still  more  important  to  note  that  although  glacier  motion 
undoubtedly  involves  the  relative  displacement  of  adjoin- 
ing portions  of  the  ice.  the  jjroccss  is  exlrcujely  .-low.  and 
has  uo  real  analogy  wilb  those  involved  iu  iMr.  jMosclcy'a 
experiment.  He  sought  to  measure  a  visible  amount  of 
displacement  proiluced  within  a  short  time.  But  the  dis- 
placements  arising  in  the  gliieier  would,  within  so  short  a 
period,  eUirlc  the  most  accurate  instruments.  The  greatest 
amcuint  of  relative  drspbieeinent  yet  observeil  amounts  to  n 
difference  of  1  inch  in  21  hours  belwcen  two  points  1(1  feet 
apart.  In  other  wonls.  if  we  were  able  to  measure  neen- 
rnlelv  enough  the  motion  of  two  pcdnts  in  the  ghu-ier  1  inch 
apart,  we  might  find  at  the  end  of  2H  ininules  IhnI  one  hail 
advanced  more  rapidly  than  the  other  by  mJnn"'  "f  ""  '""•'• 
There  is  greiit  reason' to  believe  that  many  seemingly  rigid 
bodies  as  well  as  ice,  especially  when  brought  near  to  iho 
temperature  of  liquefaction,  are  cupablo  of  slowly  modify- 
ing their  form  under  great  pressure. 

Th"  most  iinporiiint  facts  bearing  on  tho  glacier-theory 
lately  brought  to  light  are  duo  !.■  observations  made  by  Mr. 
W.  Matthews  ol  Ilirmingbam.  lie  found  that  a  plank  of  ice 
23  inobes  in  Ibickness,  supported  on  bearers  II  feet  apart,  and 
exposed  at  a  lempi'rature  some  what  above  I  he  freeiing- point. 
was  rapiilly  ilelleclBd  from  its  original  form  until  iu  obout 
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seven  hours  the  centre  had  subsided  as  many  inches  below 
H=.  original  position.  In  a  subsequent  and  more  important 
experiment  a  plank  1|  iueh  in  thickness,  supported  in  the 
same  manner,  but  exposed  to  a  temperature  always  some 
decrees  lower  than  the  freezing-point,  was  slowly  bent  Irom 
it^'ori^inal  form  to  the  extent  of  about  2i  inches  in  24 
hours,  "preserving  meanwhile  its  optical  continuity,  and 
maintaining  for  a  time  its  altered  form  when  its  position 
was  reversed.  i       *i      • 

Gtader  Crerasses.— It  has  been  seen  that  under  the  in- 
fluence of  the  forces  called  into  play  glacier  ice  possesses  a 
virtual  plasticity,  and  there  is  even  reason  to  admit  that  it 
IS  really  somewhat  plastic— i'.  e.  that  it  can  be  moulded  to 
a  different  form  without  solution  of  continuity.     Inasmuch 
as  most  plastic  substances  are  also  viscous,  it  not  unnatu- 
rally happened  that,  in  publishing  his  conclusions  as  to  the 
law's  of  glacier  motion,  Forbes  attributed  to  the  glacier  as 
a  whole  the  quality  of  viscosity,  as  well  as  plasticity,  and 
desit'nated  his  own  views  as  the  rfscoin  tkrory  of  glacier 
motuin.     The  characteristic  of  viscous   substances  is  that 
they  yield  to  tension  without  a  breach  of  continuity,  or,  in 
common  language,  can  be  more  or  less  stretched  without 
being  broken.     But,  in  point  of  fact,  glacier  ice  is  espe- 
cially devoid  of  this  quality,  and  can  yield  not  at  all,  or 
only  imperceptibly,  to  tension.     When  the  general  move- 
ment of  the  glacier  tends  to  draw  asunder  adjoining  por- 
tions of  ice,  this  is  unable  to  obey  the  strain,  the  mass  is 
rent  through,  and  in  this  manner  are  formed  the  crerasses. 
These  arc  among  the  best  known  and  most  characteristic 
(jf  glacier  phenomena.    They  arc  most  numerous  and  widest 
in  summer,  when  the  glacier  moves  most  rapidly,  and  are 
partially  or  completely  closed  up  in  winter,  when  tho  on- 
w.ard  flow  of  the  ice  is  slackened.     But  the  same  causes 
recur  year  after  year,  subject  to  slight  variation  owing  to 
the  differences  of  "seasons,  and,  as  a  general  rule,  crevasses 
reappear  annually  in  the  same  places,  though  the  ice  in 
which  the  rent  takes  place  may  have  been  some  hundreds 
of  feet  higher  up  the  stream  in  the  preceding  season.    Cre- 
vasses are  at  first  narrow  fissures,  and  are   gradually  en- 
larged by  the  onward  motion  of  the  glacier,  increasing  in 
width  from  a  few  inches  to  many  feet,  and  sometimes  reach- 
ing to  a  great  depth.      The  positions  in  which  crevasses 
usually  o]ipo3e    the   most    serious    obstacle   to   the    alpina 
travolier  .are  those  where  the  bed  of  the  glacier  suddenly 
changes  its  inclination  from  a  gentle  slope  to  a  steeper  de- 
clivity.    The  ice,  as  it  bends  over  the  convex  surface  of 
rock, "is  rent  by  transverse  crevasses  of  great  depth  and 
width,  which  often  cross  the    entire  breadth    of   the  ice- 
stream,  and  these  are.  repeated  as  each  successive  portion 
arrives  at  the  same  point:  so  that  tho  result  is  to  form 
a  series  of  deep  parallel  trenches,  divided  by  massive  walls 
or  ramparts  of  ice,  giving  the  glacier,  when  seen  from  a 
distance,  the  appear.ance  of  a  gigantic  staircase.     It  not 
unfrequently  happens  that  in  the  same  places  where  tho 
ice  is  thus  "rent  by  one  set  of  parallel  crevasses,  another 
system  of  crevasses  may  be  formed  running  transversely 
across  the  first.     In  this  way  the  whole  of  the  surface  is 
cut    up    into    isolated    tower-shaped    masses.     When    first 
formed,  the  sides  of  crevasses  are  more  or   less  vertical 
walls,  with  well-defined  elges,  but  the  exposed  parts  of  the 
ice  are  rapidly  attacked  by  the  sun,  and  even  by  the  air 
and  by  rain.     In  a  short  time  the  flat-topped  ramparts  and 
turrets  have  their  upper  edges  eaten  away,  till  the  broad 
rampart  becomes  a  sharp  ridge  and  the  tower  a  pointed 
pinnacle.     This  is  the  origin  of  those  singular  and  beauti- 
ful forms  that  are  often  seen  towards  the  lower  part  of  an 
ice-fall  in  the  greater  glaciers,  where  the  crevasses  penetrate 
to  a  depth  that  must  be  reckoned  by  hundreds  of  feet. 

The  Bei-gschntnd. — -A  peculiar  sort  of  crevasse,  somewhat 
different  in  its  origin  from  the  rest,  is  best  known  by  tho 
German  name  Heniichntiul.  This  appears  at  the  upper 
limit  of  a  glacier,  along  the  line  of  separation  between  the 
fields  of  iie'rf.  that  partake  more  or  less  of  the  downward 
movement,  and  tho  upper  snow-slopes,  that  remain  attached 
to  the  rocky  skeleton  of  the  mountain.  A  continuous  fis- 
sure, sometimes  20  or  30  feet  in  width,  marks  the  separa- 
tion, and  sometimes  interposes  a  formidable  obstacle  to  the 
traveller  who  seeks  to  reach  the  higher  peaks. 

&'r(ic».— When  an  ice-fall  occurs  in  the  higher  part  of  a 
glacier,  where  it  is  covered  by  a  considerable  depth  of  iifvf, 
the  crevasses  naturally  cut  through  the  neif.  and  expose 
sections  showing  the  outcrop  of  the  successive  beds  of 
snow  from  which  it  was  originally  formed.  When  it  is  cut 
up  by  the  intersection  of  tr.ansverse  crevasses,  the  nlv^ 
often  appears  in  the  form  of  huge  square  blocks,  known, 
since  Saussure,  by  the  name  seracs. 

MniiHim. — A  remarkable  phenomenon,  seen  only  on  the 
greater  glaciers,  is  that  presented  by  the  so-called  mnidins. 
During  the  summer,  when  the  sun  acts  with  great  force,  the 
melted  ice  forms  rivulets  on  the  surface.  In  portions  of 
the  glacier  intersected  by  crevasses  the  superficial  water  is 


quickly  carried  off,  but  where  the  ice  is  compact,  these 
rivulets,  uniting  together,  may  accumulate  until  they  form 
a  considerable  stream.  Sooner  or  later  this  encounters  a 
crevice,  perhaps  at  first  very  small,  but  this  is  enlarged  by 
the  action  of  the  falling  water  till  a  vertical  shaft  is  formed 
in  the  ice,  through  which  the  stream  is  poured  in  a  water- 
fall that  is  lost  to  sight  in  the  depths  of  the  glacier. 

Wasting  of  the   Surface:    Alilutinu. — Among  other  ap- 
parent objections  to  the  above  explanation  of  the  origin 
cf  o-laciers.  it  may  occur  to  the  reader  that,  as  considerable 
pressure  is  necessary  to  account  for  the  conversion  of  the 
nfvf  into  ice,  the  upper  str.ata,  which  have  not  undergone 
this  pressure,  ought  to  continue  in  the  state  of  iifiv',  and 
hence  that  the  upper  surface  of  the  glacier  should  consist 
of  ticve,  and  not  of  ice.     This  objection  loses  sight  of  the 
vast  amount  of  ablation,  or  loss,  which  a  glacier  annually 
undergoes  through  the  melting  of  the  surface.     By  mouut- 
in<»  htgh  enough  on  each  glacier,  we  do  find  the  upper 
surface  composed  of  nev^,  but  as  it  descends  to  a  lower 
level  a  fresh  slice  of  the  surface  is  annually  cut  away  by 
meltinf,  so  that  if  wc  follow  the  stream,  we  find  as  we  ad- 
vance that  the  ice  under  our  feet  constantly  becomes  older 
and  more  compact,  until  we  reach  the  point  where  the  an- 
nual loss  by  melting  equals  the  supply  brought  down  by 
the  progress  of  the  glacier,  and  where,  consequently,  this 
comes  to  an  end.    The  amount  of  ablation,  or  loss  by  nielt- 
in",  depends  upon  many  different  circumstances,  and  varies 
on^diffcrent  parts  of  the  same  glacier.     The  most  frequent 
cause  is  tho  direct  effect  of  tho  sun's  rays,  but  exposure  to 
warm  winds  is  another  important  agent;  and  a  still  more 
eflicient,  though  unfrequent  one,  is  heavy  rain  at  a  tem- 
perature much  above  the  freezing-point.    The  latter,  by  its 
rapid  effects  on  the  snow-fields  and  glaciers,  is  the  main 
cause  of  those  formidable  inundations  that  sometimes  visit 
the  skirts  of  tho  Alps  and  other  mountain-countries.     If 
we  possessed  continuous  scries  of  observations  on  the  rate 
of  progress  in  different  parts  of  a  glacier,  and  of  the  cor- 
responding amount  of  annual  ablation,  we  might  estimate 
pretty  closely  the  depth  of  the  ice  in  the  upper  part  of  the 
glacier  where  tho    main    accumulation   occurs.     There   is 
strong  reason  to  believe  that  in  the  greater  glaciers  the 
deptlTis  much  in  excess  of  what  has  been  commonly  sup- 
posed.    During  the  summer  months  the  surface  of  a  gla- 
cier is  by  day  usually  seamed  with  tiny  streamlets,  pro- 
duced by  tho  melting  of  the  ice,  the  sun  is  constantly  eat- 
ing away  the  edges  and  sides  of  the  crevasses,  and  the  air 
an'd  the  earth  consume  some  small  portion  of  the  under  sur- 
face.    The  water  from  all  these  sources  finally  makes  its 
way  to  tho  rocky  bed,  where  it  flows  under  the  ice.  and 
finally  issues  from  the  foot  of  the  glacier.     When  the  form 
of  the  bed  is  favorable  the  waters  unite  into  a  single  tor- 
rent, often  of  great  volume,  and  then  the  overhanging  ice 
commonly  forms  a  dome-shaped  vaulted  arch,  whose  azure 
tints  attract  the  admiration  of  travellers. 

Glaciers  nf  the  Second  Order. — Tho  details  hitherto  given 
apply  to  true  glaciers,  which,  as  has  been  seen,  are  rivers 
of  ice  flowing  through  definite  channels.  But  in  high 
mountain-countries  we  find,  along  with  the  main  glaciers, 
very  numerous  accumulations  of  neve  lying  in  the  lesser 
hollows  and  recesses  of  the  surface,  and  giving  birth  to 
minor  glaciers,  that  exhibit  in  a  slight  and  imperfect  man- 
ner the  phenomena  of  the  greater  ice-streams.  These  are 
called  tflacicrs  of  the  second  order.  In  these  the  accumu- 
lation of  iit'ic  is  smaller,  and  this  is  less  completely  con- 
verted into  ice,  and  their  downward  motion,  which  is  much 
less  rapid  than  that  of  the  great  glaciers,  is  mainly  effected 
by  sliding  on  the  underlying  surface  of  rock. 

Veined  Strnrtnre  of  Glacier  Ice. — Glacier  ice,  especially 
when  examined  some  distance  above  the  lower  end,  is  usu- 
ally of  a  nearly  white  color,  and  this  tint  is  due  to  the  mul- 
titude of  minute  air-bubbles  contained  in  it.  It  very  often 
happens,  however,  that  the  mass  is  seamed  by  countless 
parallel  veins  of  the  purer  azure  color  characteristic  of 
ordinary  ice.  On  examination,  this  is  found  to  arise  from 
the  factthat  the  blue  veins  are  almost  completely  free  from 
air-bubbles.  This  structure,  seemingly  noticed  in  the  first 
instance  by  the  late  Sir  David  Brewster,  and  subsequently 
well  described  by  M.  Guyot  in  1S38.  has  furnished  matter 
for  much  discussion  by  subsequent  investigators,  and  may 
yet  afi'ord  room  for  further  inquiry.  The  most  satisfactory 
explanation  of  its  origin  is  that  given  by  Prof.  Tyndall  in 
his  work  on  the  Glaciers  of  the  Alps.  He  has  established 
the  fact  that  the  blue  veins  are  first  developed  in  parts  of 
'  the  glacier  that  have  been  sulijected  to  extreme  pressure. 
A  common  instance  of  this  occurs  where  two  glaciers  unite 
to  form  a  single  stream.  It  often  happens  that  the  bed  of 
'  the  united  glacier  is  no  wider  than  that  of  each  separate 
aflBuent.  and  at  the  point  of  junction  the  ice,  urged  on  by 
the  weight  of  the  advancing  mass,  is  forcibly  compressed 
1  and  made  to  enter  the  relatively  contracted  channel.  The 
i  blue  veins  are  produced  at  right  angles  to  the  direction  of 
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greatest  pressure,  but  when  once  the  structure  is  devclojicd 
it  is  more  or  less  retained  throughout  the  sub.-^equent  prog- 
ress of  the  ioe.  The  exact  nature  of  the  process  is  per- 
haps not  yet  fully  disclosed,  hut  it  is  highly  probable  that 
a  chief  cause  of  the  phenouieuin  is  the  fact  brought  to  light 
by  Prof.  J.  Thomson,  thai  intense  jtressure  causes  portions 
oi'  the  compressed  ice  to  be  converted  into  water,  thus  facil- 
itating the  escape  of  the  imprisoned  air-bubbles. 

Morainen. — One  of  the  obvious  difl'crences  between  a 
glacier  and  an  ordinary  stream  depends  on  the  fact  that 
earth  and  stones  that  fall  on  the  surface  rc<t  there,  instead 
of  .'•inking  to  the  bottom.  Hence,  it  is  not  rare  to  tind  in 
the  lower  part  of  a  glacier  the  natural  apjicarance  of  the 
ice  completely  masked  by  tine  sancl  imd  gravel,  not  to  speak 
of  blocks  of  various  sizes  borne  down  by  the  ico-stream. 
The  traveller  who  chooses  a  commanding  jiosition  fur  the 
purpose  sees  a  great  glacier  stretch  downward  fnun  the 
snow-oovering  that  envelojis  the  upper  region  of  the  nmun- 
tain.  He  will  observe  that  it  is  formed  by  the  confluence 
of  several  smaller  ice-streams,  each  of  which  issues  from  a 
liifty  reservoir.  As  it  descends  the  color  is  more  and  more 
goilcd  by  superficial  impurities.  Along  either  bank  will  bo 
seen  a  fringe  of  blocks  that  have  fallen  from  the  impending 
slopes,  and  one  or  more  trains  of  blocks,  forming  conspic- 
uous ridges  on  the  surface,  that  extend  along  the  middle 
of  the  stream  parallel  to  its  banks:  while  at  the  lower  end 
an  irregular  accumulatiim  of  similar  blocks,  mixed  with 
finer  materials,  often  forms  an  unsightly  termination  to  the 
view.  These  arc  the  lateral,  wec/iaf,  and  tenniunf  moraiinM. 
In  the  lateral  moraine  we  often  find  blocks  that  ha\'e  fallen 
on  the  glacier  at  points  much  higher  up  in  the  stream  that 
have  slowly  travelled  along  with  it.  As  they  aie  borne 
onward,  and  the  ice  is  constantly  wasted  by  the  increasing 
temperature,  some  of  these  blocks  are  stranded  on  the 
banKs;  others  slip  do\vn  between  the  edge  of  the  ice  and 
the  adjoining  rocks;  others,  again,  fall  into  tlie  crevasses 
that  often  yawn  near  the  sides  of  the  glacier,  but  only  in 
rare  eases  do  they  reach  the  lower  end  of  the  glacier. 
When  two  glaciers  meet  and  unite  to  form  a  single  stream, 
it  is  clear  that  the  right-hand  bilcral  moraino  of  o!ie  ancl 
the  left-hand  one  of  the  other  will  be  joined  together,  and 
form  a  single  medial  moraine  somewhere  about  the  centre 
of  the  united  glacier.  The  same  process  will  be  repeated 
whenever  a  new  affluent  is  added  to  the  main  stream,  and 
henL-o  some  great  glaciers  have  as  many  as  eight  or  nine 
medial  moraines.  The  blocks  are  often  of  great  size,  ancl 
as  they  protect  the  underlying  ice  from  melting,  the  medial 
moraines  often  appear  as  an  elevated  riilge  rising  60  feet 
or  more  above  the  general  level  of  the  glacier.  As  such 
ridges  become  steeper  in  the  lower  part  of  the  glacier,  the 
separate  blocks  sometimes  slip  or  roll  down  the  slope  on 
either  side,  so  that  the  original  limits  of  the  moraine  be- 
come effaced,  and  the  materials  are  then  distributed  irreg- 
ularly over  the  tongue-shaped  end  of  the  glacier.  It  may 
be  inferred  from  what  has  preceded  that  a  largo  part  of  the 
solid  materials  borne  downward  on  the  surface  of  a  glacier 
fails  to  reaidi  tlie  terminal  moraine.  Those  of  the  lateral 
moraine  arc  neaily  altogether  intercepted,  and  some  part  of 
the  medial  moraine  also  disaj)pears  in  crevasses  or  rtiacdies 
the  sides  of  the  icc-stroam.  Nevertheless,  when  a  glacier 
remains  for  a  long  period  stationary,  a  terminal  moraine 
of  great  size  may  be  accumulated.  Whenever  a  gradual 
change  in  local  meteoric  conditions  causes  a  diminished 
supply  of  material  in  the  upper  .«now-IieIds — as  has  oc- 
curred in  the  Alps  during  the  last  twenty  years — the  effect 
is  a  gradual  wjthc'.rawal  of  the  glaciers  towanls  their  sources. 
A  terminal  moraine  marks  the  limit  reached  during  the  jie- 
riod  of  expansion,  and  the  materials  thiit  wouhl  have  gone 
each  year  to  add  to  it^  bulk  if  the  glacier  had  remained 
stationary,  are  spread  over  the  s])aee  between  that  limit 
anrl  the  present  end  of  the  glacier.  In  severa".  instances 
in  the  Alps  the  space  left  by  the  retiring  glaciers  execerled 
in  lrt7;j  a  quarter  of  a  mile.  During  a  period  when  oppo- 
site conilitions  prevail  the  extremity  of  each  of  the  great 
glaciers  advances  down  the  valley.  A  portion  of  the  ma- 
terials of  the  terminal  mf>rainc  is  shoved  forward,  while  the 
rest  is  crushed  beneath  the  advancing  mass. 

(ilttvittl  Mini. — A  universal  characteristic  of  the  streams 
that  issue  from  glaciers  is  their  milky  c(dor.  This  is  dvic 
to  the  quantity  of  lino  mud  carried  in  suspension— so  much 
finer  than  ordinary  mu<l  that  the  water  rtmtinues  turbid  at 
a  distance  of  more  than  .'>0 — nay,  even  UM) — miles  from  its 
source.  The  origin  of  Ibis  mud  is  easily  understood  when 
wo  observe  the  processes  carried  on  beneath  the  glacier. 
It  has  been  already  said  that  a  eonsirlerablo  part  of  the 
materials  of  the  moraines  arc  intercepted  before  they  reach 
the  lower  eml,  falling  between  the  ice  and  the  rocky  heil 
of  the  glacier,  either  frnm  the  banks  or  through  open  cre- 
vasses. The  fragments  cither  get  set  into  the  under  surface 
of  the  ice  or  lie  between  this  and  the  bod.  Iti  this  way  a* 
gigantic  mill  is  formed  in  which  all  the  surfaces  exposed 
V(.L.  11.— ;{IJ 


are  slowly  ground  down.  The  harder  blocks  are  reduced 
to  flattened  cakes,  striated  and  polished  on  either  side; 
most  of  the  materials  are  reduceil  to  sand  and  flakes  of 
mineral  matter;  but  a  large  part  is  crushed  to  a  powder  so 
fine  that  it  is  not  completely  dejiositecl  after  resting  for 
many  days.  The  whole  is  gradually  carried  down  by  the 
streams  that  run  uncler  the  glacier,  till  it  reaches  the  main 
torrent,  there  to  undergo  further  reduction,  the  finer  nnitter 
being  carried  to  great  distances,  and  the  courser  materia!; 
to  intermediate  stations,  according  to  the  force  ()f  the  cur- 
rent. When  a  glacier  retires,  a  certain  jiortion  of  the  ma- 
terials here  described  is  left  on  the  surface  of  the  rock,  an<l 
constitutes  what  is  known  as  f/lnrier  mini.  Hy  the  practised 
eye  this  is  easily  recognized,  but  it  is  most  certainly  identi- 
fied by  the  condition  of  the  scored  and  striated  pebbles 
scattered  through  it. 

Artion  "/  (t  filficirr  on  -tla  lied :  Glacuttcd  linchti. — The 
materials  of  the  mud  formed  on  the  bed  of  the  glacier  are 
not  exclusively  derived  from  the  rocks  and  gravel  of  the 
moraines:  a  considerable  (lait  of  the  finer  matter  is  pro- 
duced by  tlie  abrasion  of  the  rocks  forming  the  betl.  I'n- 
mistakabie  cviclenee  is  found  in  the  cimdition  of  those 
rocks.  The  general  outline  is  always  reduced  to  that  of 
gentle  curves,  and  the  projecting  ridges  are  worn  down  to 
the  form  of  an  inverted  boat  without  a  keel,  or  that  of  a 
sheep's  back,  whence  they  have  been  called  in  Switzerland 
roihttt  montntiiii'tti.  The  apjiearance  of  the  surface,  when 
examined  near  at  hand,  is  no  less  characteristic,  and  en- 
tirely different  from  that  produced  by  aqueous  erosion.  It 
is  all  covered  with  fine  striie,  amongst  which  are  seen  coarser 
scratches,  ami  at  intervals  deeper  furrows,  that  may  some- 
times be  traced  for  a  long  distance.  These  are  usually  ex- 
actly parallel,  and  always  tend  in  the  direction  of  the 
former  motion  of  the  glacier.  Kocks  that  exhibit  thcfo 
characteristic  apjtearanocs,  which,  so  far  as  we  know,  can 
be  jiroduced  only  by  the  passage  of  ice,  are  called  tjlachited 

racks. 

Former  Extension  of  Glaciers. — In  describing,  with  what 
may  appear  too  great  detail,  .several  of  the  jdicnoniena  of 
glaciers,  there  are  others  of  a  less  essential  kind  which  need 
not  be  here  discussed.  But  it  is  necessary  to  advert  to  the 
important  ])art  which  glaciers  have  played  in  jieriods  his- 
torically very  remote,  but  which  are  among  the  most  recent 
in  the  geological  chronicle,  and  to  the  nature  of  the  evidence 
by  whi(di  this  page  of  the  chronicle  has  been  interpreted. 
The  late  Swiss  geologist,  M.  de  ("hiirpenticr,  was  the  first 
to  call  attention  to  the  facts  by  which  the  former  extension 
of  the  Alpine  glaciers  is  established.  Having  converted 
to  these  new  views  Agassiz — who  in  the  first  instance  dis- 

1)uted  their  validity — along  with  nuiny  other  vigorous  ad- 
lerents,  Charpentier  became  the  foundci-  of  a  stdiotd  which 
seems,  in  some  respects,  to  have  outrun  his  anticipations. 
I'or  the  last  quarter  of  a  century  ge<d'igists  have  been 
divirlcd  between  those  who  admit  an  amount  of  glacier 
extension  compatible  with  a  moderate  change  in  climatic 
conditions,  and  those  who  believe  in  an  extension  so  vast 
that  the  greater  part  of  the  temperate  zones — nay,  even 
largo  regions  of  the  tropics — were  covered  with  wide  sheets 
of  ice  of  such  dimensions  as  to  mask  all  but  the  most  prom- 
inent niountain-fummits ;  a  state  of  things  now  exi.-ting 
only  in  some  regions  near  the  pedes.  It  may  be  safely 
asserteil  that  where  subsequent  changes  have  not  effaced 
the  record  the  former  presence  of  a  glacier  in  a  valley  is  as 
completely  proved  as  the  existence  of  extinct  animals  by 
their  bones,  teeth,  or  scales.  The  entire  surface  over  which 
the  glacier  moved  exhibits  the  peculiar  appearances  already 
describeil  as  i/ltin'ation.  The  direction  of  the  striiv  and 
scorings  jireserves  the  general  clownwiird  slope,  though  at 
particular  spots  portions  of  the  ghicier  may  have  passed 
over  convex  masses,  and  the  stria*  may  there  shq)e  upward. 
The  stranded  blocks  left  tm  either  bank  by  the  .-hrinking 
of  the  lateral  moraines,  known  to  Swiss  geologists  as  IdocK 
penh/M,  occur  at  intervals,  re-ting  on  slopes  so  steep  that 
no  other  known  agency  couM  have  placed  them  there, 
and  often  so  arranged  that  a  contour-line  carried  through 
them  would  correspi^nd  with  the  slope  nf  the  glacier. 
rinally.  the  moraines  which  have  been  left  by  the  extinct 
glacier  differ  in  many  respects  froui  the  other  aceumulations 
which  are  the  results  of  sulnicrial  denudations.  They  are 
characterized  by  the  absence  of  arrangement  annmg  their 
contents;  snniU  angular  gravel,  glacial  mud,  blocks  of  all 
sizes,  of  which  some  may  have  their  edges  abraded.  «hile 
others  are  unworn,  are  all  mixed  together  without  a  trace  of 
onler.  Kspecially  eharncteristic  are  (he  small  scored  pebbles, 
of  which  a  certain  number  may  almost  always  be  found  in 
the  terminal  moraine.  A  further  note  of  distinction  he 
tween  the  montint's  of  ancient  glaciers  anil  other  accumu 
lations  similar  in  general  appearance  arises  from  the  regu- 
larity with  which  the  materials  of  the  moraines  are  dis- 
tributed. The  rocks  belonging  to  -eaeh  recess  of  the  moun  ■ 
tains  wherein  one  of  the  tribulurloM  of  the  main  glacier  bus 
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originated  will  be  preserved  in  the  medial  moraines  flank- 
inc?tbat  particular  part  of  the  main  stream  but  will  not  be 
foimd  elsewhere;  and  although  some  partial  mmgl.ns  may 
occur  in  the  terminal  moraines,  it  will  be  found  that  the 
distribution  of  the  materials  borne  down  by  a  glacier  gives 
a  correct  key  to  the  order  of  the  rocks  in  the  part  of  a 
mountain-chain  whence  it  has  flowed.  A  careful  examin- 
ation of  the  evidence  leaves  no  room  to  doubt  that  in  all 
the  chief  mountain-regions  of  both  hemispheres  the  glaciers 
have  at  a  not  very  remote  period,  extended  very  far  be- 
yond their  present  limits,  and  were  present  in  countries 
where  thev  do  not  now  exist. 

Some  scientific  men  are  disposed  to  extend  very  much 
fartlicr  the  supposed  limit  of  the  ancient  glaciers,  and  to 
believe  that  extensive  regions,  even  in  the  warmer  tcm- 
Tierato  and  tropical  zones,  were  covered  with  a  continuous 
ice-«heet  Others  hold  that  the  evidence  for  these  wide 
conclusions  is  altogether  insnlficient.  They  point  out  that 
vast  masses  of  Qoating  ice,  such  as  form  the  icebergs  that 
descend  annually  from  the  polar  lands  through  the  North- 
ern Atlantic,  constantly  grind  against  the  sea  bottom  down 
to  depths  of  fullv  800  feet,  and  that  the  markings  on  the 
rock'<  must  be  very  similar  in  character  to  tho?o  made  by 
glaciers  These  icebergs  are,  in  fact,  detached  fragments 
of  the  enormous  glaciers  of  Greenland  and  other  polar 
lands  that  descend  into  the  sea,  and  there  break  loose  from 
the  land  ice.  They  bear  on  their  surface  portions  of  the 
moraines  of  the  parent  glaciers,  and  as  they  arc  floated 
southward  into  warmer  latitudes  these  are  deposited  on 
the  sea-boltom,  either  in  isolated  blocks  when  they  break 
away  in  deep  water,  or  in  denser  accumulations  on  shallow 
coi5»s  where,  year  after  vear,  icebergs  are  stranded,  and 
their  'remains  are  piled  lip  and  go  to  increase  the  sizo 
of  the  banks,  as  happens  off  the  coast  of  Newfoundland. 
It  is  argued  that  if  a  portion  of  the  bed  of  the  Norlhern 
Atlantic  were  raised  above  the  sea-level,  it  would  exhibit 
most  of  the  appsar.anees  that  have  been  thought  to  prove 
the  former  existence  of  an  ice-sheet  covering  the  whole 
fill  ri  lie  p 

Erosion  of  VnUcys  and  Lnke-J!,mns.—The  limits  of  this 
article  permit  but  a  brief  allusion  to  the  eonlroversies  that 
have  arisen  of  late  years  as  to  tho  important  part  which 
some   geologists  attribute   to    glaciers    in    fashioning  the 
earth's  surface  by  excavating  valleys  and  lake-basms.     It 
i=  indeed  generally  almitted  that  glaciers  have  had  a  share 
in   moulding   the  "minor   features  of  tho    surface  in  most 
mountain-countries  ;  but  there  are  wide  differences  of  opin- 
ion .as  to  the  extent  to  which  the  erosive  process  has  been 
carried,  and  especially  as  to  its  supposed  action  in  seoop- 
in»  out  extensive  lake-basins.     It  may  bo  safely  sa.d  that 
a  more  complete  acnuaintance  with  facts  is  required  before 
attempting  to  pass  a  final  judgment  on  these  controversies. 
Careful  and  prolonged  observations  are  needed  to  deter- 
mine tho  amount  of  .abrasion  performed  by  glaciers  under 
yarions  conditions.     Some  are  disposed  to  rate  this  high; 
others  believe  that,  save  at  comparatively  few  points,  where 
the  inclination  of  the  bed  undergoes  rapid  change    it  is 
quite  inconsiderable.    In  speculating  on  tho  origin  ot  lakes, 
it  is  no  less  desirable  to  have  exact  information  as  to  tho 
form  and  dimensions  of  the  lake-basins,  as  to  which  little 
is  known,  even  approximately,  except  in  a  very  few  in- 
stances.    It  is  cqnallv  necessary,  in   connection   with  tbo 
same  problem,  to  ascertain  the  law  of  glacier  motion  when 
a  glacier  lies  on  an  extensive  level  surface.     If,  as  some 
have  surmised,  the  motion  of  the  glacier  on  its  bed  then  dis- 
appears, or  becomes  quite  insignificant,  it  would  follow,  n 
fortiori,  that  the  larger  Lakes  cannot  have  been  excavated 
by  glaciers.     It  is  an  interesting  illustration  of  the  close 
connection  between  all  branches  of  natural  knowledge— .a 
connection  daily  more  and  more  apparent— that  geological 
problems  so  important  and  interesting  should  depend  for 
their  solution  on  the  minute  study  of  physical  phenomena 
apparently  so  remote  and  so  exceptional. 

Iiiblin,irnphy.—A  brief  list  of  the  more  important  works 
connected  with  the  physics  of  glaciers  and  their  relations 
to  the  recent  geological  history  of  the  earth  is  here  sub- 
ioined.  Two  or  three  only  of  the  works  of  the  earlier  cx- 
iilorers  of  the  .\lps  who  were  the  first  to  speculate  on  these 
subjects  have  been  included.  .Several  valuable  papers  that 
have  appeared  within  the  last  qnarteK,of  a  century  will  be 
found  in  the  Ilullatln  ,Jc  U,  Soriftf  Gfnio.pqn^  ,le  France 
the  Loudon  and  Edinhurqh  Philosophirnl  ^fagc,z,ne,  and 
manv  other  scientific  periodicals  published  on  either  side 
of  tiie  Atlantic,  but  are  too  numerous  to  be  here  cited. 
1,1st  ofworks  connected  with  glaciers:  ScHRVCnzER,  rtinera 
Alnina.  Leyden,  1723  ;  GnrSKR.  Die  Ei«riellr;,c  des  *''«;'- 
l^a-landes,  ijerne,  1760  ;  llrcl  (J.  J.),  Xalurh^lorisrhe  Al- 
pcnrcissc.  Solothurn,  1S30;  De  SacSSURE  (H.B.),  ^  oymrs 
nfr„„to.40>«,Xeuchatel.l80.V0G:  De  CnvRPEXTiKn  (J.  , 
Emai  Hur  hs  fHocier,.  Lausanne,  IS-ll  ;  FoiiBi:s  (J-  I'-]- 
TravcU   tlu-owjh    the  Alps   of  Saroy,  etc.,  Edinburgh,  1M„, 


and  Occasional  Papers  on  the  Theory  of  Glaciers,  Edin- 
burgh, 1S59;  Ag.\SSIE  (\,.),  Syslfme  Glaeiaire,  elc.  Va.T\s, 
1847;  ScFLAGlxTwr.lT  (H.  and  A.),  Unliraiohnui/en  ilhcr 
die  physikalische  Geor/rophie  der  A/pen,  LeijiBic,  18.^0,  and 
Keiie  Untersuchnn;/cn.  etc.,  Leipsic.  1854;  Tv.NnALL  (J.), 
The  Glaciers  of  the  Alps.  London.  1860;  lIiRcn  (W.l,  Lcs 
Glaciers,  Paris,  18C7 ;  RCTiMEVEn  (L.),  Veber  Thal-und 
Seijjildung,  Bale.  1869;  DoLLFrss-AusSF.T,  Matfrianx  pour 
I'Etude  des  Glaciers,  a  valuable  collection  of  observations 
connected  with  the  physics  of  the  Alps,  published  at  inter- 
vals :  nine  large  volumes  have  appeared.  J.  Ball. 

Glacis  [Tr.].  in  fortification,  the  bank  of  earth  which 
conceals  the  scarp-wall,  itself  forming  the  para])et  of  the 
counterscarp,  and  sloping  gently  from  the  main  fortifica- 
tion. (See  Fortification-,  by  Capt.  0.  H.  Ernst,  U.S.  Army.) 

Gladbach.     Sec  BERciscn-GLADBAcn  and  MUnciien- 

GLAnBACII. 

Glad'den  (Adlev  H.),b.  in  South  Carolina;  in  the  war 
with  Mexico  he  served  .as  major  of  Butler's  regiment  of 
South  Carolina  volunteers,  which  he  commanded  at  Churu- 
busco,  where  both  his  superior  officers  were  killed;  and  at 
tho  conflict  of  Belen  Gate,  where  he  was  himself  severely 
wounded;  in  tho  civil  war  in  America  he  was  appointed  a 
brig.adicr  general  in  the  Confederate  army  in  ISGl ;  mortally 
wouudcd  at  tho  battle  of  Shiloh,  Apr.  6,  1862. 

Glad'den  (WAsniN-cTOx).  b.  at  Pittsgrove,  Pa.,  Feb.  11, 
1836  ;  graduated  at  Williams  College,  Mass.,  1859  ;  has  held 
Congregational  pastorates    in   Brooklyn   and    Morrisania, 
N.  Y..  and  North  Adams,  Mass.  ;  has  been  connected  with 
the  hidepcndent  and  other  journals  of  New  York  and  Brook- 
lyn, and  is  a  successful  lecturer.     Author  of  From  the  Hub 
to  the  Hudson,  and  of  contributions  to  periodical  literature. 
Glade,  tp.  of  Warren  co.,  Pa.     Pop.  899. 
Glade,  tp.  of  Barbour  co.,  West  Va.     Pop.  1302. 
Glade,  tp.  of  Webster  co.,  West  Va.     Pop.  447. 
Glade  Creek,  tp.  of  Alleghany  co.,  N.  C.     Pop.  64C. 
Glade-net,   a   net  made  of   fine  thread,  and   set   in 
glades  of  forests  in   Europe  for  fowling.     The  woodcock 
especially  is  taken  in  this  way.     The  birds  arc  driven  to- 
wards the  net,  which  is  set  in  a  place  where  they  arc  known 
to  bo  accustomed  to  pass,  and  at  the  proper  time  the  net 
is  dropped  upon  them  by  a  fowler  concealed  near  by. 

Glade  Spring,  post-v.  and  tp.  of  Washington  co.,  Va. 
The  villa"-e  is  11  miles  E.  by  N.  of  Abingdon,  on  the  -At- 
lantic Mississippi  and  Ohio'R.  R.,  at  the  junction  of  the 
SaUviUc  branch.     Pop.  of  tp.  2898. 

Gladeville,  tp.  of  Wise  co.,  V.a.  Pop.  1252. 
Gladia'tor  [Lat..  from  glndius,  a  "  sword  "],  in  ancient 
Rome  a  person  who  was  employed  to  engage  in  combat  at 
public  shows.  This  custom  was  introduced  into  Rome  in 
264  B.  c.  It  was  of  Etruscan  origin,  and  is  believed  to 
have  sprung  from  the  old  and  once  quite  universal  custom 
of  slaufhtering  captives  and  slaves  at  the  funerals  of  tho 
great  "Gladiatorial  shows  (muurra)  were  at  first  exhibited 
chiefly  at  funerals,  but  later  Ihey  were  shown  on  the  grandest 
scale  as  mere  entertainments  or  as  means  of  winning  tho 
popular  favor.  Gladiators  were  captives,  slaves,  criminals, 
or  even  free  citizens.  Thev  were  trained  with  great  care, 
and  carefully  fed.  The  life  of  a  vanquished  gladiator 
might  be  spared  or  not  according  to  the  will  of  the  specta- 
tors. The  gladiators  were  regarded  as  a  bad  and  danger- 
ous class.  Their  number  was  very  great,  and  at  one  time, 
under  the  lead  of  Sp.artacus,  they  threatened  the  existence 
of  the  Roman  state. 

Gladi'olus  (a  "little  sword."  alluding  to  the  .shape  of 
the  leaves  1,  a  genus  of  plants  of  the  order  Iridaceoe.  Most 
of  the  species"  have  bulbs,  and  are  South  African.  The 
Gladiolus  seqetum  and  eommuuis  of  Europe  were  formerly 
prized  in  medicine.  The  starchy  bulbs  of  some  African 
species  are  used  as  food.  But  the  genus  is  chiefly  note- 
worthy for  its  beautiful  flowers,  the  ornament  of  almost 
every' garden  and  greenhouse.  Many  splendid  varieties 
have  been  produced  by  cultivation. 

Glad'stone  (Rt.  Hon.  Williasi  Ewart).  D.  C.  L.,  b. 
ot  Liverpool,  England,  Dec.  29,  1809,  fourth  son  of  Sir 
John  Gladstone,  Bart.,  a  Scottish  merchant;  was  educated 
at  Eton  and  Christ  Church,  Oxford,  where  he  graduated 
double  first-class  in  1831  ;  was  made  a  fellow  of  All  Souls 
College:  entered  Parliament  in  1832;  became  in  1834  a 
iunior  lord  of  the  treasury,  and  in  1835  nnder-secrctary  for 
ihe  colonics,  under  Peel;  was  sworn  of  the  privy  council 
1841.  and  became  vice-president  of  the  board  of  tr.ade  and 
master  of  the  mint;  author  of  the  revised  tarifi-  "f  1^;'-;: 
president  of  the  board  of  trade  1843-45  ;  secretary  of  state 
for  the  colonies  1845-4-6;  chancellor  of  the  exchequer 
18.'.''-55,  18.i9-66.  and  1873-74;  high  commissioner  extra- 
ordrnarvto  the  Ionian  Islands  1858-.i9  ;  in  1868  he  became 
first  lord  of  the  treasury  and  pfime  minister,  retaining  that 
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position  until  Feb.  17,  1874,  when  the  ministry  of  Disraeli 
came  into  power.  Jlr.  Gladstone's  premiership  was  chu- 
racterizctl  by  many  important  measures,  sucli  iis  tlie  dis- 
catablt?hmcnt  of  the  Iri«li  Church  (1S6U),  the  Irish  Land 
bill  flBTO),  immense  reforms  in  legal  administration,  the 
aboli.-:hment  by  royal  warrant  of  the  ])urc!i:isc'  of  commis- 
sions in  the  army  (1871),  and  the  sctth-mcnt  of  difficuUies 
with  the  U.  S.  by  tho  Geneva  Conference.  Gludstono  en- 
tered public  life  a  Tory  and  a  High  Churchman,  but  his 
political  views  have  gradually  changed,  and  since  1859  he 
has  been  a  leader  of  the  Liberal  partv.  His  literary  abili- 
ties are  great,  and  many  of  his  Parliamentary  speeches 
and  financial  papers  arc  models  of  style  and  of  argument. 
Autbtu  of  TheStatc  in  it>i  RehUUmn  icith  the  Church  (183S); 
Church  PriuciplcH  Connidcrcd  (1840) ;  Studien  on  Homer,  etc. 
(LSJS);  Khsoij  oh  Eccc  Homo  (18GS)  ;  .1  Chapter  of  Auto- 
hiographtj  (pamphlet,  ISGS):  Juvcntus  MumVt  {ISG'J);  rnd 
of  many  published  addresses,  etc.  His  pamphlet  on  tho 
Vatican  Decrees  (1S71  ;  enlarged  by  P.  Pchafl',  New  York, 
1S7J)  produced  a  profound  sensation,  and  has  called  forth 
nunu-rnus  replies,  among  which  thope  of  Dr.  John  H.  Ncw- 
m:in  and  Archbishop  Manning  are  noteworthy. 

lalail'win,  county  in  the  N.  E.  central  region  of  tho 
gouthern  peninsula  of  Michigan.  It  is  largely  covered 
with  forests.  In  tho  census  of  1?70  it  was  returned  as 
being  without  inhabitants.     Area,  481  equare  miles. 

GKldwin,  tp.  of  Midland  co.,  Mich.     Pop.  122. 

Cilagolit'ic  Alphabet  [Slavic .^/^^o/,  a"  word"],  one 
of  th-;  South  Slavic  alphabets.  According  to  Schafarik, 
it  is  older  than  the  so-called  Cyrillic,  and  was  itself  tho 
invention  of  St.  Cyril  (see  CvniLLic  Alpharkt),  while  tho 
so-called  Cyrillic  is  a  corruption  of  thi^.  Othera  make  tho 
Glagolitic  much  older  than  the  time  of  Cyril.  Still  others 
regard  tho  present  Glagolitic  as  a  corruption  of  the  so- 
called  Cyrillic.  There  is  a  small  Glagolitic  literature, 
chiefly  ecclesiastical.  A  Glagolitic  liturgy  is  used  by  some 
Dalmatian  and  Istrian  Roman  Catholic  dioceses. 

Glaish'er  (Jamks),  F.  R.  S.,  an  aeronaut  of  Scottish 
parentage,  b.  about  ISOO:  became  F.  R.  S.  in  1810,  in  con- 
sequence  of  bis  meteiirological  observations  made  in  bal- 
loons; attained  in  1862  the  height  of  :i7,000  feet  above  tho 
earth's  surface;  became  in  1865  president  of  the  meteoro- 
logical department  of  tho  British  board  of  trado ;  has  also 
been  president  and  secretary  of  tho  Meteorological  Society. 
Is  one  of  the  autliors  of  Travels  in  the  Air  (1870). 

Glamor'ganshirc,  the  southernmostcounty  of  Wales, 
bouudi'd  S.  and  W.  by  the  Bristol  Channel,  E.  and  N.  by 
tho  counties  of  Monmouth  and  Brecknock.  Area,  856 
gquarc  miles.  Pop.  396,010.  Tho  southern  pnrt,  the  '*  Valo 
of  Glamorgan,"  is  a  plain,  very  fertile  and  well  adapted  to 
wheat-growing.  The  northern  part  is  mountainous,  and 
contains  some  of  the  richest  coal-fields  in  the  kingdom. 
Merthyr-Tydfil,  Neatb^  Swansea,  and  Cardiff  (the  cap.)  are 
the  principal  towns. 

Glance,  a  name  for  several  native  metallic  sulphides, 
arsenides,  etc.  Galena  or  lead-glance,  argentite  or  silver- 
glan-e, copper-glance,  gold-glance,  etc.  are  all  valuable  ores. 

Gland  [Lat.  fffaufi,  fffnudis,  an  "acorn  "],  in  animal  and 
vegetable  anatomy,  a  name  applied  to  certain  organs,  somo 
of  which  produce  secretions  or  eliminate  excretions,  while 
others  do  neither.  In  plants,  gbinds  are  integumentary  cell- 
masses  sometimes  found  at  the  bottom  of  a  pit  or  ilepression 
of  tho  surface  of  the  plant,  and  sometimes  ele\ated  jibovetbo 
surface,  or  oven  stalked.  Some  vegetable  glands  appear  to  se- 
crete poisonous  principles  {the  nettle),  others  to  contain  es- 
sential oils  (orange-leaf),  while  still  others  ha\  0  no  known 
function.  In  animals,  tho  glands  are  of  two  kinds  :  ( 1  )  the 
dnvtUnn  glands,  including  the  mesenteric  and  lymidintic 
glands;  and(2)  thosccretingand  excreting  glands.  Tlieduct- 
less  glands  proper  arc  the  spleen,  tho  thymus,  and  the  thyroid 
gland,  the  suprarenal  capsideg.  nnd  probiibly  the  jiitnitarv 
borly.  (Each  of  these  is  described  under  its  alphabetical 
head.)  In  general,  these  bodies  are  proportionately  or  even 
absolutely  larger  in  tho  foetus  than  in  the  adult.  It  is  al- 
most certain  that  their  function  is  to  assist  in  fitting  the 
materials  of  (he  blood  for  the  work  of  nutrition.  This 
fimction  appears  (o  be  shared,  especially  in  the  f(etus,  by 
the  liver  and  the  marrow  or  soft  material  within  the  cavi- 
ties of  the  long  bones.  The  glycogenic  funrtinn  of  the  liver 
is  of  this  general  character.  The  lymphatic  glands  (situ- 
ated along  tho  course  of  the  lymphatic  vessels  which  pass 
through  them),  the  mesenteric  glands  (similarly  situated  nn 
tho  lacteals).  and  Pcyer's  glands  (situated  near  the  absorb- 
ent blood-vessels  of  the  intestine)  are  all  similarly  con- 
cernt'd  in  preparing  the  materials  in  tho  lym]di,  cliyle,  or 
blood,  ami  adapting  it  to  the  nutrition  of  the  organij-m. 
That  the  cbarneter  (»f  the  absorbent  and  the  duelless  glands- 
is  essentially  similar  is  illuslrated  by  (he  fact  that  diseased 
states  of  either  class  of  orgnn'i  may  lead  to  Ieucocythu>niia. 


The  glands  for  secretion  include  tho  salivary  glands,  the 
liver,  pancreas,  kidneys,  mammary  glands,  and  many 
others.  The  true  function  of  f^ecretion  is  the  ]»roduct  of  a 
material  partly  derived  from  the  blood  and  partly  origin- 
ating in  tlie  gland  itself,  like  bile  or  milk  ;  the  function  of 
removing  effete  matters  already  existing  in  the  blood  is  ex- 
cretion. Tho  functions  of  secretion,  and  perhaps  excretion, 
arc  shared  by  some  of  the  simple  epithelial  cells;  and  in- 
deed tho  epithelial  cell  may  be  considered  the  essential  cle- 
ment of  ail  the  glands  of  this  class.  Next  higher  in  tho 
scale  come  the  follicles,  simple  tubes  lined  with  secreting 
cells;  nnd  the  most  complicated  and  perfect  glands  of  ail, 
such  as  the  liver  and  the  kiflney,  arc  ultimately  but  aggre- 
gations of  such  follicles.  The  ovaries  and  testes  may  bo 
considered  r^lands  in  typical  structure,  but  they  produce 
living  cells  (sperm-cell,  germ-cell),  and  not  lifeless  secre- 
tions. C.  W.  Ghkkxk. 

Glan'dors  {equinifi,  utdU'us  hiimidw*)^  a  dangerous  and 
very  contagious  disease  of  tho  horse,  ass,  and  mule,  com- 
municablo  to  man,  but  not,  as  far  as  is  known,  to  other  :ini- 
mals.  It  is  characterized  by  an  inllamed  state  of  the  nasal 
mucous  membrane,  upon  v.bich  ehancrc-likc  sores  appear, 
discharging  a  viscid  humor.  Tlie  lymphatic  glands  are 
secondarily  aifccted.  When  tho  swelling  of  the  lymphatics 
appears  to  supersede  or  exceed  in  importance  the  nasal 
affection,  the  disease  is  called  FAm'V  (which  sec).  Four 
types  of  tho  disease  arc  recognized:  acute  glanders,  acute 
farcy,  chronic  glanders,  and  chronic  farcy.  They  are  se- 
vere and  fatal  in  the  order  named,  but  even  chronic  farcy, 
the  mildest  form,  is  seldom  really  eurt-d.  The  farcy-buds, 
as  the  lymphatic  tumors  are  called,  arc  sometimes  the  scat 
of  profuse  or  even  gangrenous  su])puration.  Glanders  has 
proved  fatal  to  man  in  less  than  a  week,  but  it  has  been 
known  to  last  a  year  or  more.  A  good  constitution,  a  lib- 
eral diet,  and  perfect  cleanliness  may  carry  a  patient  through 
tho  disease  and  restore  comparative  lioalth  if  the  glanders  be 
of  the  chronic  type;  but  no  remedy  is  known.  Every  glan- 
dcred  or  farcy-budded  horse  should  be  killed  at  once,  or 
reserved  for  experimental  treatment  by  competent  veter- 
inarians. 

Glfin'vil,  or  GlanVille,  de  (RANii.rn  or  Ralph), 
an  English  jurist  who  in  1  Hi,')  bccinne  slu  ritf  of  York  ;  was 
cusludiau  of  Queen  Eleanor  at  \\'iuclKster  117^1-89;  cap- 
tured William  the  Lioa  at  Alnwick  1171  ;  justice  itinerant 
117  J  ;  was  ambassador  to  tho  carl  of  Flanders  1177;  led 
an  army  in  Wales  IISI;  was  connected  with  the  English 
government  in  Ireland  1 ISJ  ;  went  with  Richard  Lion -heart 
to  the  Holy  Land,  and  d.  near  Acre  1 1'.KI.  He  is  the  re- 
puted author  of  a  valuable  Tractatus  dc  feffibus  cinisuefn- 
dinibun,  oitcn  reprinted,  and  in  1812  translated  by  John 
Beames  into  English. 

Gla'rus,  canton  of  Switzerland,  bounded  by  the  can- 
tons of  St.  (Jail,  tho  Grisons,  Schwyf/.  an<l  I'ri.  Area.  2S0 
square  mlhs.  P<ip.  .'iJ.I.'^iO.  It  consists  of  three  valleys 
enclosed  by  high  mountains — namely,  the  Kliinthal,  the 
Sernfthal,  and  the  Linththal ;  whicli  latter  is  the  most  im- 
portant, being  formed  by  the  Linlh,  which  from  the  foot  of 
Todibcrg  (I1,SS0  feet  high)  runs  througli  the  whole  length 
of  tho  canton  and  falls  into  the  Lake  ol  WaMiiistadt.  The 
climate  is  very  severe ;  agriculture  inconsiderable  ;  tho 
rearing  of  cattle  is  more  important,  but  manufactures  of 
cotton,  linen,  silk,  and  paper  are  tho  chief  business  of  tho 
inhabitants. 

Glarus,  in  Switzerhmd.  the  capital  of  the  canton  of 
(ilarus.  on  tlu-  Linlli.  shut  in  by  lofty  mountains,  has  some 
breweries  and  manufactures  td"  cloth  ami  calicos.  The  Re- 
former Zwingli  was  pastor  here  from  l.^ttif)  (o  lalCi.  t)n  tho 
night  id' May  10,  IHGI,  more  than  .'lUO  buildings,  incUnling 
the  old  parish  church,  were  destroyccl  by  lire.  The  in- 
habitants, most  of  whom  are  Protestants,  are  noted  for  tho 
primitive  simplicity  of  their  manners.      Pop.  S.'ilti. 

<;ias'co,  post-v.  of  Saugerties  tp.,  Ulster  CO.,  N.  V..on 
the  Hudsr.ii  River,  '.i  miles  S.  of  Saugerties;  has  a  largo 
traiic  in  brick  and  stone. 

GlasVock,  county  of  the  E.  of  Georgia.  Area,  about 
I  GO  s(pian-  miles.  Corn  and  cotton  aro  staple  products. 
Cap.  (iibsftn.     Pop.  27.'10. 

Glascock  (Thomas),  b.  in  Georgia;  served  as  lieuten- 
ant at  the  siege  of  Savannah,  under  Count  Pulaski,  nnd 
exhibited  great  skill  and  valor;  was  appointed  colonel  of 
the  troops  ordered  out  by  tho  legislature  in  defence  of 
Georgia  against  the  Indians,  in  the  war  of  1812.  on  tho 
Western  frontier:  and  was  afterwards  appointed  general 
of  militia:  was  a  representative  in  Ctingress  fr(un  (icorgia 
from  ls;iG-;i9.  and  highly  respected  for  his  talents  and  ex- 
emplary character.     D.  at  Decatur,  (!a..  May  0.  IHII. 

A.  II.  Stki'Iirns. 

Glas'poAV,  the  commercial  and  industrial  metropolis  of 
Scotland,  is  situated  in   Lanarkshire,  lut.  iO**  51'  :i2"  N.. 
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Ion   4°  17'  54"  W.,  on  both  sides  of  the  Clyde,  which  here 
is  crossed  by  three  elegant  stune  bridges  and  two  suspen- 
sion bridges,  21  miles  from  its  mouth.     The  name  o    the 
cilv  is  of  Celtic  origin,  and  is  said  to  signify  "  dark  glen, 
referrin"  to  a  ravine  in  the  north-eastern  part  of  the  city 
formed  by  the  Moleudinar.     Here  stands  on   an  eminence 
ovcrlooki'no-  the  whole  city  the  cathedral,  founded  m  lib? 
by  Bishop'jocelin,  but  not  finished  until  the  present  cen- 
tiiry.  and  one  of  the  finest  buildings  in  the  ccumtry.    Close 
by  stands  the  university,  founded  in  1451  by  Bishop  Turn- 
bull   and  from  these  two  buildings  as  its  nucleus  the  city 
gradually  developed.      In  IfifiO  it  h.'id  12.0110   inhabitants ; 
in  1  SOI,  8.3.769;  in  1S51.  lUT.OOl  :  in  1S71.  54T.5.3S.  ^^  hen 
by  the  union  between  Scotland  and  England  the  trade  with 
the  American  colonies  was  opened  to   Scotch  enterprise, 
Glasgow  became  the  centre  of  the  tobacco-trade,  and  later 
of  tlie  sugar-trade  with  the  West  Indies,  and  thereby  its 
prosperity  was  largely  increased.    Still  more  rapidly  has 
It  developed  in  this  century,  having'become  the  centre  of 
the  cotton  and  iron  manufacturing  industries-of  Scotland. 
Situated  as  it  is  in  a  region  rich  in  coal  and  iron,  and  pro- 
vided with  good  shipping  facilities,  nature  has  given  it  the 
most  splendid  opportunities,  and  it  has  known  how  to  use 
them.     The  Clyde  has  been  made  navigable  for  vessels  of 
''0III1  tons  burden,  and  an  excellent  harbor  has  been  formed 
on  the  Clyde  and  Forth  Canal.     Over  2,000.000  spindles, 
supplying  27.000  power-looms,  and  consuming  annually 
125.0110  bales  of  cotton,  are  in  operation.     Nearly  as  ex- 
tensive are  the  iron  manufactures,  especially  the  building 
of  iron  steamships,  and  the  manufactures  of   chemicals. 
The  chemical  works  of  St.  Rollox  are  the  largest  in  the 
world,  and  employ  more  than  1000  hands.    The  dyeworks, 
calico-printing  establishments,  woollen  manufactures,  glass- 
works, .and  breweries  are  also  very  extensive.     The  value 
of  the  exports  of  1871  amounted  to  £10.049,987;  that  of 
the  imports  to  £6.577,575.     The  aspect  of  Glasgow  is  of 
course  that  of  a  great  manufacturing  place.     Some  parts 
of  it as.  for  instance,  the  former  suburbs.  Calton.  Bridge- 
ton    and  Camlachie— are  r.ather  poor,  but  others  .again  are 
very  fine.     The  quays  along  the  Clyde  are  open,  lined  with 
handsome  buildings',  and  present  many  fine  views.     Bu- 
chanan street,  with  its  magnificent  shops,  and  Blythswood. 
Garret  Hill,  and  Kelvin    Grove,  with   their  elegant  resi- 
dences,  are  also  noticeable.     In   general,  the   streets  are 
broad,  straight,  well  paved,  and  well  lighted.    The  city  has 
three  fine  pavks,  beautifully  laid  out— the  Green  (140  acres) 
at  the  E.  end.  near  the  river;  Queen's  Park  (100  acres)  to 
the  S.;  and  Kelvin  Grove  (40  .acres)  to  the  W.     Besides 
the  cathedral  there  are  175  churches  anil  chapels:  Estab- 
lished Chureh.  40  :  Free  Church.  43  :  United  Presbyterian. 
.S7;    Roman   Catholic,   12;    Independent,   9;    Baptist,   7: 
Episcopalian,  5  ;  Reformed  Presbyterian,  4  ;  other  denomi- 
nations, 18.     A  great  number  of  elegant  monuments  are 
scattered  throughout  the  city,  among  which  the  most  no- 
ticeable are  the  statue  of  James  Watt  by  Chantrey.  that  of 
Sir  Robert  Peel  by  .John  Mossman.  and  that  of  Sir  John 
Moore  by  Flaxman  ;  and  it  possesses  a  valu.able  collection 
of  pictures,  several  good  public  libraries,  and  a  largo  num- 
ber of  benevolent,  educational,  anl  scientific  institutions. 
Among  these  is  the  Andersonian  University,  with  schools 
of  chemistry  and  medicine,  and  courses  of  gra'uitous  pop- 
ular instruction.     Glasgow  sends  three  mcmliers  to  Parlia- 
ment.    It  is  the  see  of  an  Anglican  bishop  and  the  seat  of 
a  Roman  Catholic  delegate-apostolic,  who  has  the  rank  of 
an  archbishop  !ii  part!b,it  iiifidcUum.     The  Anglican  see  is 
united  to  that  of  Galloway. 

Glasgow,  University  of,  was  founded  in  1451.  by 
Turnbuli.  bishop  of  Glasgow,  by  authority  of  Pope  Nicho- 
las V.  Lord  Hamilton  gave  it  a  building  in  14S0.  Mary, 
queen  of  Scots,  handsomely  assisted  the  university  in  her 
day  Her  son.  James  I.  of  Great  Britain,  gave  it  its  pres- 
ent charter  in  1577.  In  1870  its  new  buildings  were  opened. 
The  splendid  Hunterian  museum  was  presented  to  the  uni- 
versity in  1781.  Besides  the  regular  academical  course, 
there  "are  law,  divinity,  medical,  and  scientific  examina- 
tions, degrees,  and  professorships.  Fine  buildings  have 
been  lately  erected.  The  university  joins  that  of  Aber- 
deen in  sending  a  member  to  Parliament.  The  old  Ini- 
versity  of  Glasgow  is  not  connected  with  the  Anpersoni-IN 
University  (which  see). 

Glasgow,  post-v..  cap.  of  Barren  co..  Ky..  on  the 
Cumberland  and  Ohio  R.  R.  (incomplete),  and  terminus  of 
the  Glasgow  branch  of  the  Louisville  and  Nashvdie  K.  K. 
It  has  2  banks,  1  newspaper,  a  male  and  female  college,  6 
churches,  several  large  mills  and  shops.  5  hotels,  1  carriage 
manufactory.  2  wagon  manufactories,  and  31  stores.  It  is 
only  3  miles  from  the  flowing  oil-wells  of  Kentucky.  Pop. 
733'_  E.  Y.  KiLGORE,  Pub.  '■  Times. 

Glasgow,  post-tp.  of  Wabashaw  co.,  Minn.      P.  1769. 
Glasgow,  city  of  Chariton  tp.,   Howard  co..  Mo.,  is 


in  the  N.  E.  part  of  the  county,  on  the  Missouri  River,  on 
the  Keokuk  and  Kansas  City  R.  R.  It  contains  2  banks, 
1  newspaper,  2  large  flouring-mills,  4  tobacco  manufactories, 
1  carriage  and  1  wagon  manufactory,  5  churches,  a  public 
library  with  4000  volumes,  and  a  large  libr.ary  building  and 
hall,  a  city-hall,  a  city  market-house,  2  colleges,  a  free  pub- 
lic school,  with  a  2-story  brick  school-house,  also  a  free  pub- 
lic colored  school,  3  hotels,  and  9  stores.  There  are  Masonic, 
Odd  Fellows,  and  Good  Templar  lodges,  also  a  German  re- 
lief society.  Glasgow  is  surrounded  by  a  fine  agricultural 
region,  and  is  the  centre  of  a  great  tobacco  market.  Pop. 
1795.  LociAN  J.  Eastin,  Ed.  "  Glasgow  Jocr.val." 

Glas'ites,  the  followers  of  John  Glas  (1C95-1773),  a 
Scottish  minister.  The  sect  is  more  generally  known  as 
the  Sandemaniass  (which  see). 

Glass  [Saxon,  ijlaee].     In  the  early  stages  of  the  Indo- 
Germanic  tongues  the  word  iilass  was  applied  to  all  shining 
bodies.    The  old  Germans  called  amber  ijlcs,  and  the  Swedes 
termed  gold  <ilis  and  rjl'ds,  while  the  Phrygians  gave  it  the 
name  of  aleros.     The  word  glm-e  and  the  Latin  r/lac/es, 
French  r/iacc,  •'  ice,"  all  belong  to  the  same  family,  in  com- 
mon with  glance.  (juUl,  and  ijUller.     The  Sanscrit  las,  to 
"shine,"  also  7.-ns;i,  probably  indicate  the  general  origin  of 
the  word.     The  name  of  glass  is  given,  says,  Labonlaye.  in 
its  most  general  acceptation,  to  every  transparent  or  trans- 
lucid  body  which  is  brittle  and  sonorous  at  ordinary  tem- 
perature, becomes  soft  and  ductile,  finally  melting,  under 
the  influence  of  heat,  and  which  presents  when  broken  the 
peculiar  appearance  known  as  the  vitreous  fracture.     In 
the  arts  the  term  is  limited  to  compounds  of  silex.  potash, 
or  soda,  sometimes  with  lime  or  oxide  of  lead,  alone  or 
mingled,  giving  by  fusion  a  substance  which  is  not  soluble 
in  water,  nor,  when  well  made,  in  any  acid  except  hydro- 
fluoric.   Borax,  oxide  of  manganese,  litharge,  red  lead,  and 
other  materials  are  used  in  making  glass,  according  to  the 
kind  wanted.     Specifically,  glass  in  its  simplest  form  is 
composed  of  silica  and  an  alkali.     In  order  to  aid  the  fu- 
sion together  of  its  materials  a  flux  is  added  to  some  kinds 
of  glass;  which  flux  is  generally  lead.     An  old  story  told 
by  Pliny  ascribes  to  the  PhoDnicians  the  invention  of  glass. 
Certain" sailors  of  this  nation,  who  had  a  cargo  of  soda,  hav- 
incr  landed  by  the  Belus,  a  little  river  at  the  foot  of  Mount 
Cal-mel  in  Pilestine,  wanting  stones  to  support  their  pots, 
used  lumps  of  soda,  which,  being  liquefied  with  the  heat, 
formed  with  sand,  which  was  also  fused,  glass.    The  possi- 
bility of  this  legend  has  been  denied,  but  on  insufiicicnt  data. 
It  is  certain  that  the  Egyptians  made  glass  at  a  very  early 
period  of  their  national  existence.     Paintings  of  the  reign 
of  Osirtasen  I.  at  Beni-Hassan.  representing  glass-blowers 
making  a  very  large  vase,  show  that  3500  years  ago,  or  be- 
fore the  Hebrew  Exodus,  the  Egyptians  were  far  advanced 
in  this  art;  and  the  fact  that  glazing  was  applied  to  many 
objects  about  the  same  time  indicates  great  skill  not  only 
in  combining  the  materials  of  glass,  but  in  its  manipulation. 
The  writer  has  observed  in  Egypt  that  the  common  blue 
glaze,  such  as  was  used  in  the  earliest  ages,  is  still  made 
for  inkstands,  buttons,  and  other  articles  among  the  peas- 
ants.    An   Egyptian   glass  bead  "of  very  advanced  art, 
found  at   Thebes  bv   Capt.   Hervey,  bears  an  inscription 
which  indicates  th.at  it  was  made  during  the  reign  of  Ihoth- 
mcs  III   (1500  b.  c).    The  curious  glass  beads  called  o.7;/r7/, 
which  are  valued  in  Ashantee  like  diamonds,  and  which  are 
found  deep  in  the  ground  in  the  Dinkira,  Akim,  Warsaw, 
Ashantee.  and  Fantee  countries,  are  supposed  to  be  of  an- 
cient E'^vptian   manufacture.     If  so,  they  prove  that  the 
Ecyptians  surpassed  the  moderns  in  some  respects  m  mak- 
in""  glass.     "  The  variegated  strata  of  the  aggry  beads  are 
so^firmly  united,  and  so  imperceptibly  blended,  that  the 
perfection  seems  superior  to  art.     The  surfaces  of  some  are 
covered  with  flowers  and  regular  patterns  so  very  minute, 
and  the  shades  so  delicately  softened  one  into  the  other  and 
into  the  ground  of  the  bead,  that  nothing  but  the  finest 
touch  of  the  pencil  coidd  equal  them.     The  agatized  parts 
disclose  flowers  and  patterns  deep  in  the  body  of  the  bead; 
and  thin  shafts  of  opaque  colors  run  from  the  centre  to  the 
surface."    The  recent  Ashantee  war  has  made  the  public  in 
England   somewhat  familiar   with   these  beautiful   beads. 
Th?re  is  observed  in  them  difl-erent  colored  clays  baked  to- 
gether without  blending,  as  well  as  certain  peculiarities  ol 
manufacture  which  cannot  be  well  explained.    It  is  remarU- 
able  that  these  beads  bear  some  resemblance  to  the  cele- 
brated 7^7,.  ncid,,,;  or  Druid  holy  snake  beads  of  glass 
found  in  Wales.     The  most  beautiful  specimens  of  anccnt 
Ecryptian  glass  in  the  British  and  other  museums,  which 
so'closely  resemble  turquoise,  jasper,  and  other  stones,  are 
nearly  all  opaque,  and  strictly  speaking  are  a  kind  of  smalt 
such  "as  was  produced  in  great  perfection  by    he  ancient 
Rom.ans  and  Venetians,  and  such  as  is  made  at  present  in 
Norway.    Beekmaun.  however,  declares  that  as  regards    he 
use  of  'c.bah.  smalt  was  invented  about  the  beginning  of  the 
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sixteenth  century,  and  that  the  blue  glass  of  the  ancients 

was  colored  with  iron.  However  this  may  be,  the  E^^yptian 
oparjuc'^Ia.-iS  wa>:  apparently  tliickened  with  earthy  or  ulunii- 
nous  matter.  Under  ihc  Roman  rule  the  Egyptians  excelled 
in  fjlass-nialting.  Cirsar  Aiiguf*tus,  having  a  great  admi- 
ration for  the  glass  of  Kgypt.  when  ho  had  subdued  tliat 
country  (21)  b.  c.)  ordered  that  it  should  form  part  of  the 
annual  tribute  to  bo  paid  to  the  victors.  This  became  a 
source  of  incredible  wealth  to  E^ypt,  for  the  Ronian.<,  hav- 
ing thereby  become  familiar  with  Egyptian  gluf^s,  ordered 
it  in  immen.-ie  quantities,  and  the  Egyptians  devoted  tliooi- 
sclvcs  to  a  very  large  export  trade,  of  which  they  preserved 
the  monopoly  until  the  reign  of  Tiberius  ( 14  .v.  D.)i  iit  which 
time,  according  to  Pliny,  this  industry  began  to  bo  culti- 
vated at  Rome.  The  Egyptians,  to  suit  their  customers, 
studied  Roman  {or  rather  Greek)  patterns,  and  a  beautiful 
fragment  in  the  British  AEuseum  of  Egyptian  manufacture 
19  of  elegant  (ircok  design.  Long  previous  to  this  time 
the  Sidonians  and  the  Tyrians  had  ma  le  very  elegant  glass- 
ware. The  only  color  which  the  Egyptians  certainly  orig- 
inated is  the  bteit  de  yil,  a  rich  blue,  which  has  of  late,  by 
a  caprice  of  fashion,  become  the  modt:  in  Pan's  for  glass 
beads.  In  the  tombs  of  Thebes  small  solid  pieces  of  tur- 
quoise-culoreil  glass  cn:imel  have  been  found  which  wcro 
used  for  glazing  beads  and  figures.  The  Egyptian  glass  of 
other  colors  is  supposed  to  have  been  d_'rived  from  tho 
Greeks  and  Romans,  The  art  of  depriving  glass  of  c.dor 
and  making  it  like  crystal  was  a  very  late  invention,  but  it 
would  appear  to  have  been  Egyptian,  since  tho  vessels  of 
pure  transparent  glass  which  the  emperor  Hadrian  valued 
so  highly  wore  received  by  him  at  Alexandria.  (Haas  ha  I 
been  made  in  Rome  two  centuries  B.  r.,  but  under  Nero 
Egyptian  artists  in  Rome  and  the  natural  intelligence  of 
the  Romans,  stimulated  by  the  extravagant  luxury  of  tho 
court,  developed  tho  industry  to  such  an  extent  th:it  in  a 
short  time  the  Roman  wares  attained  an  elegance  which 
is  as  yet  one  of  the  lost  arts.  Under  Alexander  Severus  an 
entire  and  separate  quarter  of  the  city  was  filled  with  glass- 
makers  (a.  i>.  210).  From  R'^mo  tho  art  spread  to  Uaul, 
Spain,  and  Britain,  The  Latin  writers  of  the  Augustan 
age  make  frequent  mention  of  glass.  Virgil  compares  it 
to  tho  cleiirness  of  the  Fucine  Lake,  anil  it  would  appear 
from  Iloriice  that  it  was  very  lustrous  and  transparent. 
Athoaicus  states  that  glass  cups  were  made  in  his  time  im- 
itating all  the  shapes  of  foreign  potters.  From  the  context 
it  would  appear  that  when  Cassander  founded  his  city  he 
was  very  desirous  that  it  should  be  distinguished  by  having 
its  own  p'-culiar  pattern  of  wine-vases  of  glass,  and  that 
tlie  statuary  Lysippus  gratified  his  wish.  Glass  continued 
for  a  long  time  to  be  imported  from  Egypt.  The  Phoe- 
ni;;ians  at  a  very  early  age  had  made  and  exported,  even 
to  Britain,  much  glass,  and  Alexander  Xesbitt,  a  very  high 
authority,  thinks  that  the  aggry  beads  are  of  Phoenician 
make^a  theory  which  would  account  for  their  iclentity  with 
the  British  (fluin  ttei(fi/r.  The  analyses  made  by  Prnf.  John 
of  Berlin,  given  by  Von  Minutoli,  show  that  Egyptian  bluo 
opaque  glass  owed  its  color  to  copper,  or  copper  and  iron  ; 
semi-transpiirent  blue  to  cobalt,  or  the  same  with  lime  ;  violet 
to  manganese;  and  black  to  iron.  These  processes  were  all 
employed  by  the  Romans.  Greenish  glass  was  maile  in 
Abyssinia  B.  c.  722,  but  the  colored  glass  diseoveroil  at 
Nineveh  by  Layard  is  probably  Roman.  According  to  La- 
barte,  the  beautiful  little  glass  vases  called  Greek,  so  often 
found  in  tombs  on  tho  Mediterranean,  are  really  Phwnician, 
tliough  of  Greek  (or  more  rarely  Egyptian)  fortu.  Those 
in  the  British  Museum  are  very  elegant.  AH  forms  and 
styles  centred  in  Rome,  where  ere  long  glass  was  mui-h 
more  used  than  at  the  present  time.  Collectors  soon  sprung 
up;  among  these  was  the  emperor  Tacitus,  of  whom  his 
biographer,  Vopiscus,  tells  us  that  ho  was  incredibly  pleasetl 
with  tlie  elaborate  adornment  and  variety  of  gliiss  vases. 
Thi"  Portlarnl  Vase  in  tho  Uritish  Museum,  which  is  made  of 
tw  )  layers  of  glusi^,  tho  surface  being  cut  away  by  hand.  Is 
of  sueh  rich  au'l  firm  material  that  four  of  the  principal 
art-critics  who  have  wri'ton  on  it  bclicvo  it  was  cut  from 
some  stone,  such  as  chalcedony  or  aga'c.  It  was  in  mak- 
ing glass  of  the  texture  and  body  peculiar  to  jasper  and 
other  stones  tiiat  tlie  Romans  excelled.  It  bt»re  cutting  on 
tho  wheel  and  engraving  hotter  than  any  glass  now  made, 
took  a  gem-like  polish,  was  less  brittle,  and  ilid  not  display 
to  any  great  degree  the  vitreous  fracture.  It  partook,  in 
fact,  more  of  the  character  of  miififf.  These  peculiarities 
explain  more  readily  how  it  was  that  certain  statues  of 
antiquity,  tho  so-called  Holy  Graal,  etc.,  wero  mistaken  as 
to  their  material  for  precious  Btones.  AlmoHt  every  means 
of  decoration  and  luanipulation  of  glass  was  known  to  the 
Romans,  and  every  year  brings  furth  new  proofs  of  their 
a3toni*<hing  knowledge.  Tho  largest  collection  in  England 
of  fragmonts  of  Roman  glass,  made  by  a  huly  some  year^ 
ago,  had  in  it  every  variety  of  whorls,  spiralH  in  cheets, 
strips,  pipes,  canes,  rosettes,  and  threads  of  tho  Venetian 


style.  As  regards  the  rich  stone-like  quality  of  the  glass, 
the  writer  has  seen  a  spcimen  imitated  to  perfection  under 
tho  direction  of  Sir  William  Drake  in  Murano.  That  gen- 
tleman says  that  while  it  is  perfectly  possible  to  imitate  the 
peculiarities  of  the  richer  Roman  colored  glass,  it  would  be 
impossible  to  rlo  so  at  a  profit,  owing  to  the  want  of  appre- 
ciation on  the  part  of  the  public.  The  Romans  excelled  in 
working  (jf>tiH  icithht  tjlafm;  they  also  made  singular  combi- 
nations of  gIas.^  and  terra  cotla,  many  of  wliich  would  be 
almost  impossible  to  workmen  at  present.  But  their  skill 
was  chiefly  shown  in  the  colebr.ated '/kW;v^(  or  bored  work. 
This  was  done  either  by  making  a  vase  in  two  layers,  the 
outer  extremely'  thick,  and  then  cutting  away  the  latter  in 
patterns  of  very  bold  relief,  frequently  of  network  and 
flowers,  or  else  by  applying  the  patterns  with  the  ponty  or 
with  the  blowpipe  and  other  instruments,  and  then  cutting 
the  work  when  cold.  The  celebrated  dialreta  vase  found 
at  Strasburg  in  1825,  formerly  belonging  to  the  emperor 
Maximinian,  was  a  fine  specimen  of  the  former  process; 
some  cheap  vases  found  in  Britain  illustrate  a  mere  imita- 
tion of  the  latter  by  opplird  glass.  Very  few  Roman  glass 
vessels  of  an  ornamental  character  have  been  preserved, 
though  urns  of  plain  glass,  used  to  contain  the  ashes  of  the 
dead,  and  bottles,  are  very  common.  But  from  the  immense 
quantity  of  fragments  it  would  aj'pear  that  vases  of  sin- 
gular elegance  and  great  value  wero  relatively  much  com- 
moner than  at  present.  It  would  also  seem  that  dur- 
ing a  long  period  there  was  a  systematic  destruction  of 
these  wares.  The  emperor  Gallienus,  it  is  true,  drank  from 
gold,  and  said  of  glass  that  nothing  was  more  vulgar,  but 
his  subjects  thought  ditfcrently.  The  Romans  made  glass 
of  transparent  colors — blue,  green,  purple,  itud  amethj'stine, 
amber,  brown,  and  rose  ;  of  opaque,  white,  bhu-k.  red,  blue, 
yellow,  green,  and  orange:  and  all  these  were  remarkably 
good,  the  blue  shades  being  extremely  rich  and  varied, 
often  closely  resembling  lapis-lazuli  and  turquoise.  Their 
green,  purple,  and  crimson  are  often  very  fine,  and  in  the 
combinations,  imitations  of  onyx,  porphyry,  grnnite,  and 
agato  arc  frequently  produced  whieh  far  surpass  anything 
made  at  present.  The  analyses  of  this  glass,  as  given  by 
Von  Minutoli,  show  the  use  of  the  oxides  of  lead,  cojtper, 
or  iron  in  combination  with  silica,  alumina,  and  lime,  these 
materials  alone  in  different  proportions  forming  opaque 
red,  green,  or  transparent  blue.  They  also  used  cobalt 
sparingly  for  blue,  gold  for  rose-color,  manganese  for  violet, 
and  tho  oxides  of  tin  and  arsenic  for  white  and  orange.  Two 
methods  of  working  glass  were  highly  developed — firstly, 
by  combining  rods  or  threads  of  glass  of  dillerent  colors, 
and  joining  them  together  in  one  rod  or  cane,  which  when 
cut  transversely  into  slices  gave  as  many  duplicates  of  tho 
pattern  ;  and  secondly,  by  spreading  one  color  or  coat  over 
another.  The  former  class  includes  the  so-called  mosaics 
and  milfrjiori.  This  process  was  Egyptian,  and  as  it  is 
always  found  most  perfect  in  objects  of  Egyptian  character 
and  design,  there  is  reason  to  believe  that  to  tho  last  Egyp- 
tian workmen  in  Rome  continued  to  excel  the  natives  in 
this  branch  of  the  art.  Very  beautiful  oinaments,  repre- 
senting such  gu))jeets  as  faces,  flowers.  aU'l  birds,  are  often 
met  with,  ami  these  so  astonishingly  delicate  and  minute 
that  feathers  and  hairs  are  accurately  represented  which 
are  invisible  to  the  naked  eye.  This  was  effected  by  mak- 
ing the  ])attern  on  a  large  scale  or  with  large  rods,  which 
while  hot  wero  drawn  out  to  any  degree  of  fineness.  In  the 
British  Museum  there  is  a  small  bust  in  glass,  with  a  lock 
of  hair  not  broader  than  a  horsehair,  on  the  forehead  ;  but 
whi-n  exatuined  with  a  bus  this  lock  is  seen  to  be  composed 
of  nitio  threads  allirnalrly  of  transparent  and  ojiaque  glass. 
IMuited  bands  and  threads  of  glass,  or  rolled  strips  of  many 
quaint  patterns  and  of  diflerent  colors,  were  embedded  in 
transparent  material  with  great  skill.  Glass  in  layers  or 
strata,  of  which  tho  outer  was  cut  like  a  cameo,  was  tho 
second  class,  and  in  this  the  Romans — or.  what  is  more 
probable,  tho  (ircek  artists  who  worked  for  them— havo 
never  been  equalled.  The  Portlan<l  Vnse.  the  amphora  of 
the  Museo  Borbonicq  at  Najdes,  and  the  Auldjo  Vase  of 
the  British  Museum  arc  of  this  kind.  The  ground  of  (hcso 
vases  is  generally  transparent  blue,  lined  with  while,  to 
*' throw  up"  the  eoli>r  or  opaque  blue,  while  the  cut  outer 
layer  is  a  rich  opaf)U«'  white.  It  should  be  remarked  that 
some  very  elegant  Roman  glass  is  very  light:  one  sp.-ci- 
nien  is  but  little  more  than  twice  its  weight  of  water- 
viz,  specific  gravity.  20  P,i.  Nearly  all  (heir  colored  glass 
ft' rh,  so  to  sjieak,  ditVerently  from  the  modern.  Somo  is 
heavier,  but  it  is  gf-nenilly  warmer.  "The  moro  n  manu- 
facturer gets  acquainted  with  ancient  fragments,  the  moro 
firmly  ho  a|)preciates  the  liigb^  state  of  perfection  to  which 
ancient  wcukers  in  glass  carried  (luir  art.  but  of  which 
skill  wo  find  few  records  in  ancient  literature."  The  same 
author  is  of  the  opiniou  that  the  RomaiiH  used  both  lead 
and  barytes  to  protluce  di-nsity  and  brilliancy.  A  very  fine 
Roman  goblet  aeon  by  litm  wan  much  heavier  than  any 
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modern  flint-glass.  It  had  been  blown  in  a  mould,  after 
the  modern  Bohemian  manner,  and  cut  on  a  wheel.  Krink- 
led  glass,  as  it  is  called,  made  by  blowing  bottles,  etc.,  in 
cages  of  wire,  was  often  made;  '■pillar-moulding"  was 
also  extensively  practised,  a  process  by  which  projecting 
ribs  are  formed  on  the  sides.  Houses  were  also  ornamented, 
both  as  to  walls  and  pavement,  with  glass  slabs  or  mosaics; 
as  these  were  generally  cut  with  a  wheel,  they  must  have 
been  enormously  expensive.  Iloman  window -glass  has 
been  found  even  in  England,  and  in  the  House  of  the  Faun 
at  Pompeii  a  small  pane  remains  in  a  bronze  sash.  The 
Koman  specnlan'i,  si)oken  of  a.  d.  o77,  were  no  doubt 
glaziers.  A  beautiful  industry  in  glass  among  the  Romans 
consisted  of  imitating  gems,  seals,  and  cameos  for  jewelry. 
Those  who  could  not  aflfnrd  cut  gems  on  hard  stone  gladly 
purchased  imitations  in  glass,  which  were  so  well  made  as 
to  be  but  little  inferior  to  the  originals.  These  are  found 
in  immense  quantities  about  Rome.  It  is  probable  that  in 
them  we  have  copies  of  almost  every  gem  or  statue  or  work 
of  art  of  any  great  value  known  to  antiquity.  A  part  of 
these  glass  gems  were  cast,  but  many  were  cut  by  hand 
with  great  care. 

After  the  fall  of  the  Roman  empire  glass-making  declined, 
but  ni)t  so  rapidly  as  other  arts.  Glass  mosaics  of  good 
quality  were  made  at  Rome  from  the  time  of  Constantino 
until  that  of  Charlemagne.  Window-glass  for  churches 
was  made,  according  to  Lactantius,  in  the  fourth  century  ; 
it  is  alluded  to  by  St.  Jerome  early  in  the  fifth,  and  by 
Gregory  of  Tours  and  Fortunatus  in  tbe  sixth.  In  the 
seventh  century  workmen  were  sent  from  Rome  to  glaze  a 
church  in  England.  As  the  art  declined  in  Rome  it  flour- 
ished in  Constantinople,  and  there  is  every  reason  to  believe 
that  it  was  cultivated  to  a  considerable  extent  among  the 
pagan  Saxons,  the  Picts,  and  Irish,  as  all  had  their  own  pecu- 
liarly formed  goblets  and  ornaments  of  glass.  Those  of  the 
Irish  are  very  characteristic,  their  mosaics  displaying  con- 
siderable skill,  as  is  shown  on  the  crozier  of  Lismore,  the 
cross  of  Coirg,  the  shrine  of  St.  Mogne.  and  the  Tara  brooch. 
It  is  supposed  that  as  several  Irish  illuminated  MSS.  i)re- 
sent  au  analogy  with  Egyptian  art,  and  as  there  is  direct  evi- 
dence in  the  Leobhar  lircnr  of  seven  Egyptian  monks  having 
come  to  Ireland,  it  is  possible  that  Ireland  learned  the  art, 
like  Rome,  from  Egypt.  Beads  were  made  by  all  the  Celts, 
even  in  the  earliest  times,  with  great  skill,  after  the  style 
of  the  Egyptian  or  Phoenician  aggry  type.  A  largo  bead 
from  an  old  Irish  grave  near  the  Giant's  Causeway  consist> 
of  tena-cotta  with  inlaid  glass.  Very  little  remains  of 
early  Byzantine  art:  the  bacchanalian  cup  of  Baron  Lionel 
de  Rothschild,  the  situla;  in  Venice,  and  two  specimens  in 
the  British  Museum  are  among  the  few  known.  After 
the  revival  of  Byzantine  art  whicii  followed  the  decline 
caused  by  the  Iconoclasts,  glass-making  produced  a  few 
beautiful  works,  such  as  the  famous  Saero  Catino  at  Genoa, 
long  supposed  to  be  cut  from  a  single  emerald,  and  the  blue 
cup  at  Monza.  which  is  so  perfect  that  it  is  doubtful  whether 
it  be  not  really  a  sapphire.  In  the  eleventh  century  glass- 
making  was  practised  with  great  success  in  Persia  and 
Alexandria,  and  in  llfiH  Benjamin  of  Tudela  says  there 
were  at  New  Tyro  400  Jews,  **  ship-owners  and  manufactu- 
rers of  the  celebrated  Syrian  glass."  From  this  time  ele- 
gant cups,  bowls,  and  lamps  of  Oriental  manufacture  be- 
came common,  enamelling  having  been  extensively  devel- 
oped and  applied  to  glass.  Many  European  kings  obtained 
specimens  of  this  ware — much  of  it  made  at  Damascus — 
and  prized  it  highly.  Among  these  are  the  cup  of  St.  I 
Elizabeth  of  Hungary  (d.  12;'.l ),  now  in  the  museum  of  the 
University  of  Breslau,  the  glass  of  Charlemagne,  and  the 
celebrated  Luck  of  Edenhall.  The  treatises  of  Heracltus,  a 
Frenchman,  and  of  the  monk  Theophilus,a  German,  of  the 
eleventh  and  twelfth  centuries,  contain  full  details  for  mak- 
ing glass  in  great  variety,  both  for  windows  and  vessels. 
Glass-making  was  never  lost  either  in  France  or  England. 
In  the  former  country  it  was  extensively  practised  in  the 
seventh  century,  and  the  records  of  Colchester  (England) 
show  that  three  rcrrers  or  glass-makers  were  taxed  in  that 
town  in  LTOO.  The  tomb  of  Edward  the  Confessor  in  West- 
minster Abbey  is  decorated  with  glass  mosaic,  probably 
Byzantine  or  Venetian.  Glass  for  such  mosaics  was  made 
in  Ravenna  to  the  sixth  century,  in  Rome  to  the  ninth,  and 
again  in  the  twelfth  and  thirteenth.  "  In  the  latter  centu- 
ries it  was  much  used  in  Central  Italy  in  the  decoration  of 
monuments,  etc.,  where  it  was  inlaid  in  white  marble." 
Glass-making  in  Venice  is  asserted  to  date  from  the  sev- 
enth century,  but  ''both  monumental  and  documentary  evi- 
dences are  entirely  wanting  as  regards  the  ])eriod  antece- 
dent to  the  thirteenth  century,  with  the  exception  of  the 
mosaics  in  the  churches  of  Murano,  Torcello,  and  Pt.  Mark." 
The  earliest  of  these  was  completed  in  A.  D.  SS2,  but  these 
were  probably  Byzantine.  The  immense  labor  of  covering 
the  interior  of  St.  Mark's  with  glass  mosaic  in  tbe  eleventh 
and  twelfth  centuries  probably  attracted  to  Venice  skilled 


Byzantine  workmen  ;  and  as  fine  sand  and  plants  yielding 
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indi  1  there,  glass-making  soon  became  a 
national  art.  It  is  evi- 
dent that  not  only  were 
the  processes  extant  in 
the  East  speedily  trans- 
ferred to  Venice,  but  thut 
careful  study  of  all  the 
Roman  devices  of  the 
millefiori,  filigree,  and 
ribbon  work,  never  per- 
haps entirely  lost,  seon 
revived  nearly  all  that 
was  known  of  old.  The 
taste  for  solid  elegance 
had  departed,  but  that 
for  the  light,  flower-like, 
and  e\  en  the  frivolous, 
had  increased;  and  in 
this  direction  Venice  soon 
attained  perfection.  Jlib 
lefiori  was  revived  jire- 
vious  to  LlOO,  and  s<jon 
after  the  celebrated  vido 
di  trina  (lacework  or  re- 
ticulated glass)  followed 
it.  The  miilefiori  or 
mosaic  glass,  made  from 
sections  of  rods  welded 
together,  never  equalled 
the  old  Roman  in  taste 
or  success,  but  (he  fili- 
gree or  reticulated  far 
surpassed  anything  of 
the  kind  known  to  the 
ancients.  The  latticino- 
work  isa  varictycontain- 
ing  milk-white  threads, 
often  running  by  hun- 
dreds in  graceful  spirals 
around  a  cup  expanding 
from  a  common  point, 
V.  hile  on  the  other  side 
iiiiulhcr  series  sj^rcad  in 
tl.t."  contrary  direction. 
In  the  fifteenth  century 
Venetian  glass  attained 
incredible  popularity. 
At  this  time  porcelain 
was  almost  unknown, 
and,  with  the  exception  of  gold  and  silver,  glass  furnished 
the  only  material  for  elegant  ornament  to  gratify  the  in- 
ordinate luxury  of  an  age  in  which  all  genius  was  devoted 
to  ornament,  and  in  which  utility  itself  was  despised  unless 
equally  developed  with  art.  The  A'euetian  glass  is  often 
strangely  fantastic,  and  being  made  without  lead  is  very 

light.  The  government 
guarded  (he  secrets  of 
the  art  with  great  jeal- 
ousy, and  when  two  Ve- 
netian glass- work  men 
went  to  Germany,  they 
were  followed  up  and 
murdered.  The  workmen 
still  afi'cet  great  mystery, 
but  the  real  secrets  of 
the  craft  have  always 
consisted  of  extraordi- 
nary skill  in  manipula- 
tion or  dexterity.  In 
1291  the  glass-makers  of 
^'tnice  were  nil  placed 
in  the  island  of  Murano, 
and  the  art.  as  a  source 
of  incrediblcprofit  to  the 
state,  was  made  high'st 
in  respectability,  or,  as  it 
is  generally  claimed,  all 
\\  ho  practised  it  were 
ih  Id  to  be  noblemen.  At 
.Alurano  six  kinds  of 
work  were  developed. 
In  the  sixteenth  century 
the  glasses  were  gener- 
ally made  so  (bin  as  not 
to  bear  enamelling.  The 
craclcfed  or  frozen  glnss 
of  (he  sixteenth  century 
has  since  been  success- 
fully produced  by  Mr.  A.  Pellatt.  Avrnuturhio,  or  Fmalt 
speckled  with  gold,  was  invented  in  the  eighteenth  century. 
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Of  late  years  tho  Venetiun  glass-work  of  Murano  has  re- 
vived, and  its  goblctSf  vasee,  and  chandeliers,  arc  exten- 
sively sold  in  Lunduu. 

About  the  y^-ar  1860  gcvoral  persons  interested  in  tho 
development  of  the  industries  of  the  Venetian  provinces 
attempted  to  revive  the  tbtn  dormant  art  of  glass-making 
in  the  island  of  Murano,  where  its  traditions  still  lingered, 
and  where  the  descendants  of  the  glass-blowers  of  the  six- 
teenth century  yet  existed,  though  no  longer  holding  the 
prouil  pngitiou  assigned  them  in  the  palmy  days  of  the  repub- 
lic. The  persons  to  whom  the  merit  of  thi.s  attempt  is  due  were 
Murenesc  ;  amongst  them  may  bo  mentioned  Bigaglia,  who 
sought  to  reproduce  the  composition  known  as  avventnrino ; 
Franchini,  who  revived  the  *'  milietiori ;"  Fuga,  who  directed 
his  attention  to  the  fabrication  of  mirrorsof  the  old  Venetian 
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type;  and  Radi,  who  npjilied  biinsclf  to  the  production  of 
enamels.  I)r.  Antonio  Salviati.  a  native  of  Verona,  availing 
himself  of  the  practical  knowlcige  and  enterprise  of  tho 
manufacturers,  sought  to  give  a  comiucrcinl  value  to  their 
proiluct  by  establishing  an  emporium  for  its  sale  in  Kng- 
lanil  ;  whore  he  also  sought  to  introduce  a  taste  for  mural 
decoration  in  glass  mosaic.  Jle  also  cstabli>^bcd  a  furnace 
on  a  small  scale  at  Murano  f<ir  the  production  of  blown 
gla«s,  and  then  called  to  his  aicl  two  of  the  most  apt  workers. 
Dr.  Salviati  was  in  some  respects  ^vell  qualilied  for  the 
speculation  he  liad  uudcrlaken.  })ut  his  efforts  would  have 
been  unavailing  for  want  of  capital  and  commercial  experi- 
ence harl  he  not  succeeded  in  interesting  in  its  manufacture 
a  gentleman  whose  early 
yotith  was  spent  in  Italy, 
ami  who  llirnughout  a 
remarkable  career  never 
faltered  in  \i'\p  exertions 
to  restore  to  that  coun- 
try tlie  aneii'fit  p.cstigo 
which  attached  to  her 
art -production.  Henry 
Anstcn  Layard,  the  early 
explorer  of  Nineveh, 
took  the  work  in  hand 
which  Dr.  Salviati  had 
initiated.  Hy  his  in- 
fluence, aided  especially 
by  Sir  William  It.  Drake 
and  W.  L.  M.  Kate,  a 
small  i>rivate  company 
was  formcfl,  and  English 
cajiital  and  energy  were 
called  in.  As  is  generally 
the  case,  the  promoters 
of  th<f  new  company, 
looking  at  the  business 
loo  much  from  an  art- 
loving  point  of  view, 
paid  far  too  dearly  for 
it,  and  in  a  very  short 
time  the  comparatively  largo  capital  subscribed  was  prac- 


tically lost;  but  tboso  who  had  undertaken  tho  direction 
of  tho  company  refused  to  abandon  it;  and  by  providing 
fresh  capital,  and  by  perseverance  under  diflicullies  of  no 
ordinary  character,  they  have  succeeded  in  making  tho 
business  self-supporting,  have  established  ateliers  where 
boys  learn  to  become  mosaic  artists ;  and  have  succectled 
in  producing  works  which  vie  in  beautj'  of  form  and 
material  with  the  most  renowned  specimens  of  the  best 
period  of  the  Venetian  glass  manufacture.  Space  would 
not  admit  of  our  particularizing  the  various  methods  em- 
ployed in  producing  the  artistic  specimens  which  the  com- 
pany can  show.  Specimens  of  their  Egypto-Uoman  glass 
arc  undistinguishablc  from  the  fragments  found  in  the 
tombs  of  Kgypt,  Greece,  and  the  Roman  empire.  The  pe- 
culiarity of  Venetian  glass  consists  in  its  extreme  lightne^s, 
the  elegance  of  its  forms,  and  the  great  variety  of  material 
used,  added  to  the  fact  that  it  is,  almost  without  exception, 
produced  by  the  blowpipe,  without  the  assistance  of  moulds  ; 
so  that  the  accuracy  of  the  shape  depends  entirely  upon  the 
correctness  of  eye  and  the  dexterity  of  the  artist.  Thus 
it  presents  that  indescribable  charm  which  handiwork  pos- 
sesses as  compared  with  the  product  of  machinery. 

Glass  was  made  during  the  Middle  Ages,  especially  for 
windows,  in  all  European  countries.  French  .specimens 
indicating  skill  and  taste  are  not  rare.  The  Germans  pro- 
duced an  immense  quantity  of  cylindrical  drinking-cups, 
generally  of  greenish  ghuss  enamelled.  These  are  called 
WUilcr/com  or  '"come-again."  They  generally  bear  the 
arms  of  the  Roman  empire,  whence  they  were  often  called 
Riimer,  from  which  the  English  word  rummer.  They  were 
made  from  litbd  to  1725,  and  are  profusely  imitated  at  tho 
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present  day.  In  the  beginning  of  tho  «eventernth  century 
the  lloheniiiuis  began  t<»  produce  line  crystal  glass,  ami  tie- 
velopcd  fb<i  art  rif  engraving  <)n  it.  'J'lien  Mcnry  Sehwan- 
hanl  invented  engraving  with  tluoric  acid.  In  ir.'tfi,  IJohe- 
njinn  goblets  were  made  which  cost  X  I. Ml  ■—  $7'»0.  The  gold 
ruby  glass,  though  already  made  by  Romans  and  Vrne- 
tinns,  was  perfecred  in  (M-rmany  by  KunrUel  at  Potsdam 
in  KJTlt,  both  with  grdd  and  copper,  (ireat  elTorls  wnc 
nwido  in  Germany,  not  without  Mueoess,  to  excel  in  gIa^s- 
work.  In  elaborate  work  the  Itohrmians  often  cqualbd 
the  Venetians.  Itohernia  has  always  been  able  to  produce 
very  cheap  glass,  and  oven  vvhen  cuarDO  it  has  a  certain 
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odd  character  which  commands  a  sale.  At  the  present  day 
more  than  ;iO.O()0  persons  are  engaged  in  its  glass-works. 
In  the  sovonteL-nth  century  the  Fron«^h  made  vigorous  ef- 
forts to  excel  in  the  art,  and  introduced  Venetian  workmen, 
Oxide-of-lead  flint-glass  was  made  in  1784  at  St.-Cloud, 
and  other  factories  were  soon  after  established.  Glass- 
casting  and  plate-works  had  previously  been  established 
by  Th?vart.  At  the  present  day  French  plate-glass  is  the 
best  known.  In  England  glass-painting  was  practised  by 
one  Bristol  in  1338.  and  by  others  at  the  same  time,  espe- 
eialiy  by  John  Thornton  of  Coventry.  The  splendid  W. 
windows  of  York  cathedral  are  by  him.  In  14So.  English 
wiutlow-glass  cost  much  more  than  any  other.  Yet  the  art 
greatly  declined  until  the  middle  of  the  sixteenth  century, 
when  a  revival  took  place,  and  in  lbb7  window  and  coach 
glass  was  produced  nearly  equal  to  the  Venetian.  Corne- 
lius de  Lauroy,  Jean  Quarie,  and  other  Flemings  estab- 
lished glass-works  in  London  in  1507;  Dollyue  and  Carye 
of  Antwerp  obtained  a  monopoly  to  make  glass.  In  1jS9 
there  were  fifteen  glass-houses  in  England,  and  about  this 
time  the  manufacture  rose  to  importance.  Sir  Ilobert  Maun- 
sell's  monopoly,  obtained  in  1G15,  to  make  and  import  glass, 
seems  to  have  been  used  principally  to  obtain  it  from  abroad. 
About  1070  the  duke  of  Buckingham  established  a  factory 
with  Venetian  workmen  at  Limbetb;  from  this  came  the 
small  mirrors  with  bevelled  edges  still  found  in  old  houses. 
The  intiux  of  French  Huguenot  glass-workers  in  IfiSo  gave 
:iu  irapuls?  to  the  manufacture,  and  in  1730  English  glass 
was  considered  by  Dr.  Pococke  to  be  superior  to  that  of 
Bohemia,  and  only  inferior  to  that  made  in  Prussia,  under 
royal  patronage,  at  unlimited  outlay.  Plate-glass  was  made 
in  1771  at  Prescot,  Lancashire ;  the  patent  plate  was  intro- 
duced in  1810.  At  the  present  day  perfectly  pure  glass, 
free  from  specks  or  stria?  (lines),  is  made  in  England  better 
than  in  any  other  European  country;  and  with  all  the  ele- 
gance and  originality  of  Venetian  patterns,  its  finest  work 
is  inferior  to  the  English  and  French  as  regards  mechanical 
accuracy.  The  French,  however,  at  an  early  date  made 
plate-glass  very  large  and  of  good  quality.  Soon  after 
1688,  Thevart  at  Paris  and  at  St.  Gobain,  Picardy,  cast 
plates  00  inches  by  40.  Blancourt  in  1698  says  that  plate- 
glass  was  invented  200  years  before  by  a  workman,  who 
while  melting  glass  spilt  soms  which  ran  under  a  flat  flag- 
stone ;  when  taken  out  it  had  formed  a  perfect  plate.  "But 
St.  Jerome  tells  us  that  in  his  time  glass  was  ea'^t  into  plates 
for  windows.  In  Euglimd  glass-making  sufl"ered  until  within 
a  few  years  from  excise  restraints  which  now  seem  incred- 
ible, every  process  requiring  a  permit  from  an  official.  It 
is  a  matter  of  astonishment,  says  Pellatt,  how  flint-glass 
works  existed  at  all  under  such  commercial  and  manufac- 
turing hindrances  as  were  imposed  by  the  excise. 

Optical  (/hisses  are  probabl}'  almost  as  old  as  glass,  for  it 
is  not  likely  that  men  who  worked  in  this  material  would  not 
almost  at  once  observe  the  magnifying  properties  inherent  in 
everv  piece  thicker  in  the  middle  than  at  the  sides.  A  lens 
was  found  in  Nineveh,  and  the  Chinese  chronology  of  Pere 
(Jaubil  states  that  the  emperor  Chan  (2283  b.  c.)  observed 
tho  planets  through  an  optical  glass.  Ptolemy  is  said  to 
have  had  a  telescope  in  Egypt.  In  1303  a  French  surgeon, 
(lui  de  Chauliac,  recommended  spectacles  as  well  known. 
A  tombstone  in  Florence  declares  that  they  were  invented 
bv  Salviuo  d'Armato.  who  died  in  1317.  Cornells  Drebbe! 
{i572)  and  Zachary  Janson  (1590}  invented  the  compound 
microscope,  afterwards  perfected  by  Dollond.  Kepler  (1571) 
is  regarded  as  the  modern  inventor  of  the  telescope.  The 
telescope  was  invented,  or  rediscovered,  in  1006  by  Hans 
Lippershey  of  Middelburg,  Holland  ;  the  states-general 
granted  him  a  patent  on  condition  that  he  should  add 
a  second  tube  to  it,  or  make  it  binocular.  The  so-called 
Galileo's  glass  was  invented  by  Metzu  in  1009.  Glass  for 
optical  instruments  is  the  must  difficult  to  make.  Accord- 
ing to  Lardner.  one  of  the  most  scientific  opticians  in  Lon- 
don was  unable  during  ten  years  to  obtain  a  piece  suffi- 
ciently free  from  defects  to  be  used  in  a  telescope.  Great 
advances  in  the  preparation  of  optical  glass  were  made 
by  M.  Guinand,  a  Swiss,  and  by  Fraunhofer  of  Munich. 
A  single  pot  or  a  single  fragment  of  pure  glass  has  more 
than  once  stirred  up  an  excitement  among  all  the  opticians 
in  Europe,  and  caused  a  spirited  competition  to  obtain  it. 
The  method  by  which  Guinand  was  enabled  to  make  larger 
and  clearer  lenses  than  any  known  before  consisted  in  agi- 
tating the  glass  while  in  fusion  and  annealing  it  in  tho 
pot;  a  method  which  has  been  greatly  improved  of  late 
years  by  Mr.  Pellatt.  From  Guinand's  son  the  secret  was 
conveyed  to  Bontemps  of  Paris,  by  whom  the  glass  was 
further  improved  and  enlarged.  In  1848,  Bontemps  trans- 
ferred his  work  to  the  celebrated  glass-factors,  Messrs. 
Chance,  who  possess  the  largest  works  in  England,  and 
by  whom  lenses  are  now  made  of  extraordinary  size  and 
purity. 

Qualities  of  Glass. — Glass  is  a  salt,  every  salt  being  the 


result  of  a  combination  of  an  acid  with  an  alkaline  base — 
i.  e.  an  alkali  or  alkaloid  of  organic  nature.  In  the  case 
of  glass  the  acid  is  silica  or  silicic  acid,  and  the  fjone  u 
mixture  of  an  alkaline  with  an  earthy  base,  such  as  lime, 
or  with  the  oxide  of  one  of  the  heavy  metals,  such  as  lead. 
Silica  exists  in  nature  in  such  minerals  as  flint,  ngate,  rock- 
crystal,  or  quartz.  Its  character  as  an  acid  was  first  clearly 
established  by  Bcrzeiius.  This  does  not  appear  until  it  is 
at  a  red  heat,  when  it  acts  very  powerfully,  and,  expel- 
ling other  acids,  combines  with  bases  to  form  solid  com- 
jiounds  or  salts  called  silicates.  Glass  may  be  made  by 
substituting  boracic  acid  for  silica.  It  is  remarkable  that 
while  the  silicates  formed  by  nature  crystallize,  those 
made  by  art  do  not.  Potash  and  soda  are  the  most  im- 
portant ingredients,  next  to  silica  itself,  in  glass.  They 
act  as  a  flux,  rendering  the  glass  easy  to  melt.  Lead  ren- 
ders glass  brilliant,  clear,  and  fusible,  but  in  excess  softens 
it.  Lime  increases  the  density,  hardness,  and  lustre  of 
glass.  Carbon  in  the  form  of  charcoal  aids  the  fusion. 
Glauber's  salt  with  lime  is  sometimes  used  instead  of  soda, 
and  muriate  of  soda,  or  common  salt,  is  extensively  used 
as  a  flux  for  coarse  ware.  A  small  a<lmixture  of  the  black 
oxide  of  manganese  is  essential  in  making  flint-glass,  its 
property  being  to  clear  and  purify  the  mass  from  the  dis- 
coloration caused  by  particles  of  carbon  and  iron.  For  this 
reason  it  is  called  the  "glass-maker's  soap,''  as  it  appears 
to  wash  away  all  impurities.  In  excess,  manganese  causes 
reddish  colors.  This  may  be  removed  by  agitating  the 
glass.  Coarse  greenish  glass  is,  however,  made  white  by 
an  excess  of  manganese.  The  purple-pink  windows  some- 
times seen  in  dwelling-houses  are  made  so  with  manganese. 
As  a  general  principle,  the  glass  is  less  fusible  and  o9"ers 
greater  resistance  to  the  action  of  water  and  acids  the 
larger  its  proportion  of  silica  and  alumina,  while  the  con- 
trary results  from  an  excess  of  potash,  soda,  baryta,  lime, 
magnesia,  or  oxide  of  lead.  Lustre  and  the  refractive 
power  of  glass  are  produced  in  the  highest  degree  by  lead- 
glass,  next  by  baryta,  next  b^'  potash,  and  least  by  soda- 
glass. 

Toughened  Glass. — A  very  recent  and  important  inven- 
tion has  been  made  by  M.  de  la  Bastie,  which  has  been 
fully  tested  and  verified  by  scientific  men  in  London  and 
New  York.  It  consists  of  plunging  hot  glass,  manufac- 
tured in  any  form,  into  hot  oil  or  a  heated  oleaginous  com- 
pound. When  cool  it  becomes  almost  as  tough  as  metal, 
so  that  a  cup  or  mirror  made  of  it  may  be  thrown  violently 
many  feet  or  dropped  on  a  stone  floor  without  receiving 
any  injury.  When  very  violently  broken  it  separates  into 
granulated  fragments,  without  sharp  edges,  so  that  the 
danger  of  being  cut  liy  it  is  much  diminished.  The  process 
does  not  affect  the  transparency  or  beauty  of  the  glass  in 
any  way. 

Frit  or  hatch  in  glass-making  consists  of  the  ingredients 
needed  for  any  kind  of  glass  powdered,  mixed,  and  care- 
fully dried.  The  following  are  the  ordinary  glasses  :  Bottle- 
glass,  sp.  gr.  2.732.  very  infusible,  from  its  excess  of  alu- 
mina over  soda, — French:  prepared  from  varec,  30  or  40 
])Ounds;  lixiviated  ashes,  160-170;  fresh  ashes,  30-40;  fer- 
ruo-inousclay,  SO-100;  cullet  (old  glass),  100  ;  orfrom  quartz 
sand,  marl,  wood-ashes,  and  salt.  English :  lixiviated  ashes, 
100  pounds;  kelp,  40-00;  wood-ashes,  30-10;  clay,  80-100; 
cullet,  100.  Apothecaries'  and  chemists'  vials  and  glass- 
ware, hard,  bearing  changes  of  temperature  well  :  common 
potash,  30-35  pounds;  lime,  17;  ashes,  110-120;  binoxide 
of  manganese,  0.35-0.50. 

Windotr-Glass. — In  France  a  mixture  is  used  of  100  parts 
quartz  sand  with  from  30  to  40  parts  of  dry  carbonate  of 
sodium  (or  as  much  sulphate  with  charcoal),  and  30  to  40 
parts  of  chalk.     German  window-glass  consists  of  a  double 
■  silicate  of  chalk  and  potassa  ;  e.  g.  UlO  parts  of  quartz  sand, 
50  parts   of  pearl-ash.  from  25  to  30  parts  of  chalk,  and  2 
parts  of  nitre.     In  many  mixtures  common  salt  is  an  in- 
gredient.    According  to  A.  F.  Gehlen,  it  is  prepared  with 
100  parts  of  quartz  sand,  50  parts  of  dry  Glauber's  salt.  17.5 
to  20  j)arts  of  lime,  and  4  parts  of  charcoal.     Peligot's  for- 
;  mula:  silica,  69.00;  lime,  13.04;  soda,  15.2;  alumina,  I.IS, 
'  An  analysis  of  ancient  window-glass  from  Pompeii  gave — • 
'.silica,  69'.43:  lime,  7.24;  soda,  17.31;  alumina,  3.55;  oxide 
\  of  iron.  1.15;  oxide  of  manganese,  0.39,  with  traces  of  cop- 
i  per.     No  fixed  proportions  of  materials  can.  however,  be 
agreed  upon,  and  the  manufacturer  has  to  determine  the 
amount  of  real  alkali  in  every  fresh  supply  of  ash. 

Plate-Glasfi. — Silicic  acid,  72;  soda,  17;  lime,  6;  oxide 
of  iron,  2 ;  alumina,  2.  This  is  similar  to  crown-glass,  the 
only  essential  bases  with  silicic  acid  being  soda  ai«tl  lime, 
but  a  larger  proportion  of  alkali  being  used,  the  point  of 
fusion  is  lower  than  in  crown-glass,  used  for  mirrors.  Plate- 
glass,  according  to  Dr.  Knapp,  difl'ers  from  window-glass 
(ineluding  crown  and  cylinder  sheet-glass)  only  by  greater 
purity  of  the  materials.  The  superiority  of  the  French 
plate-glass,  especially  that  of  St.  Gobain,  to  English,  is 
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due  to  the  fact  that  it  is  a  true  chemical  compound,  con- 
sisting of  one  atom  of  the  trisilicate  of  soda  and  one  of  the 
trisilicate  of  limo,  with  a  small  percentage  of  alumina.  The 
Knglish  plate-glass,  on  the  contrary,  consists  of  a  mixture 
of  two  glasses  of  diflVreut  densities,  its  inferiority  being 
shown  by  an  imperfect  reflection.  It  is,  however,  har'lcr 
than  the  French,  and  cheaper.  Flint-glass  contains  more 
lead  than  the  crystal,  and  is  made  of  silicate  of  potash  and 
oxide  of  lead.  Analysis:  silicic  aciil, -!.» ;  potash  or  soda, 
12;  oxide  of  lead.  ili.  Recipe:  (Bontemps)  white  flint 
sand,  201:  minium,  2C1 ;  potash,  first  quality,  GO;  borax, 
18.  Uuiuand's:  flint  sand.  225;  minium,  22  j ;  potash, 
best,  52;  borax,  4;  nitre,  ^:  manganese,  1 ;  arsenious  acid, 
1;  cullet,  80.  Crynlal-OlriKi.,  used  for  optical  purposes: 
silica,  59.2  (or  boracic  acid);  pota.~h.  '.i.  and  leail,  2?. 
Tomlinsou:  silicic  acid,  Gl :  potash  or  soda.  0;  oxide  of 
lead,  M3.  Newcastle  crystal:  silica,  0.514;  potash,  0.094; 
aluminum,  0.012;  oxidoof  lead,  0.374.  Practical  mixture, 
or  frit:  white  sand,  100:  minium,  55  to  05;  potash.  25  to 
30  ;  nitre.  2  to  5  :  peroxide  of  manganese,  O.OOI  ;  arsenious 
acid,  0.0005  to  O.OOI  ;  cullet,  50  to  100  parts.  In  the  ex- 
periments conducted  by  Herschel,  Faraday,  Dollond,  and 
Koget  in  Pellatt's  glass-house,  an  optical  glass  was  firmed 
of  remarkaljlo  purity,  consisting  of  silicate  of  le:id  and 
borate  of  lead,  the  materials  being  vitrified  in  a  ])latinum 
crucible,  and  the  air-bubbles  disengaged  with  spongy  pla- 
tinum in  powder.  This  glass  is  very  pure,  but  decays 
grailually.  StrasH,  a  variety  of  flint-glass  used  for  imi- 
tating precious  stones:  silica,  44;  potasli,  12:  oxido  of 
lead,  4.*i :  and  colored  by  various  metallic  oxides.  Recipes  : 
rock-crystal  ground,  4050  grains :  red  lead,  0300  grains ; 
pure  carbonate  of  potash,  2154  grains ;  borax,  276  grains  ; 
arsenic,  12  grains.  Recipe  No.  2:  of  same  ingredients, 
345fi,  5328,  1944,  210.  0.  White  TalAc-Glius  /..,■  lumhhrs, 
tnheg,  ftc. :  silica,  71.7;  soda  or  potash,  15  ;  lime.  10.  Re- 
cipes: potash,  40;  chalk,  11;  sand,  76;  manganese.  J; 
white  cullet,  95.  Bohemian  table  or  plate-glass:  quartz. 
G3 :  pure  potash,  20 ;  sifted  slaked  lime,  11 :  and  some 
oultet.  Enamel  consists  of  silica,  soda,  and  oxide  of  lead, 
rendered  0|iatjue  by  oxide  of  tin  or  antimony.  The  ]iro- 
portions  vary  greatly,  according  to  the  colors  required. 
Enamel  is  for  the  most  part  a  double  silicate  of  lead  and 
potassium,  rendered  opaque  by  stannic  oxitle.  In  one 
specimen  Dumas  found  8.3  per  cent,  of  potash,  50.3  of 
oxide  of  lead,  9.8  of  stannic  acid,  and  .'^.l.G  c>f  silica.  Ar- 
senious acid  produces  a  similar  effect  to  the  stannic  oxide. 
**  The  mirror  above  a  mantelpiece  can  be  made  from  tlio 
manttdpicce  and  the  ashes  and  fire  beneath  ;  the  stones 
furnish  silex,  the  ashes  potash,  and  the  marble  linii-."  Tho 
base  of  all  glass  is  sand,  ,and  the  quality  of  this  is  of  great 
importance.  Formerly  calcined  and  powilered  flints  were 
used,  but  now  in  England  sand  from  the  Isle  of  Wight, 
Lynn,  and  Roigato  is  used.  To  fit  it  for  use  it  is  dried  or 
burned,  sifted  and  washed,  the  Isle  of  Wight  sand  requir- 
ing eight  waters.  JIueh  fine  sand  is  taken  from  New  Jer- 
sey to  France.  The  two  principal  modern  inventions  in 
glass-work  are  both  entirely  American.  One  of  these  is 
presHlmj  glass  into  shape  by  machinery :  the  otlier  is  the 
process  invented  by  Tilghman  of  Philadeljdiia,  by  means 
of  which  glass  or  stone  may  be  cut  or  worked  into  any 
shape,  or  be  engraved  upon,  by  the  simple  process  of  a 
sand-blast,  thesaml  being  blown  steadily  upon  the  ])ortions 
to  be  removed.  The  sand  acts  with  great  diltimilty  on  or- 
ganic or  fibrous  substances,  but  very  promptly  on  hard 
and  amorphous  bodies,  so  that  if  a  piece  of  lace  bo  put  on 
a  pane  of  glass  exposed  to  a  saiul-blast,  the  pattern  will 
bo  cut  on  the  glass  without  injuring  the  lace.  In  preparing 
the  frit,  saltpetre,  binoxide  of  manganese,  and  arsenic  are 
sometimes  used  to  purify  the  melted  metal.  Red  lead 
(minium,  P1>3*U)  has  the  same  effect  in  tho  compoimcl 
glasses,  which  renders  it  superior  tolitluirge,  I,ime.  soihi. 
and  potash  are  nseil  in  all  their  forms.  Cojil,  wood,  rtr  ])eat 
is  the  common  fuel,  great  care  being  taken  to  exclude  the 
smoke  or  carbonaceous  deposits,  and  to  use  only  the  best 
qualities.  In  some  furnaces  in  America  powdered  resin  is 
employed  to  great  advantage. 

Cnturiiiij  fir  Sf'iitiiiirf  (rfaMH. — This  is  a  very  important 
part  of  the  manufacture,  involving  much  skill.  At  one  time 
dark  vittgnife-volored  glasses  were  generally  useii.  By  color 
ejj  iiiiinne  WO  mean  that  which  is  tinted  all  through.  At 
present  hues  are  conveyed  by  c<)vering  a  body  of  pure  flint 
glass  with  i>ne  or  more  thin  coatings  of  intensely  cobu'cd 
glass,  whether  of  blue  from  cobalt,  green  from  iron  and  eop- 
])er.  or  ruby  from  gold.  The  more  metallic  coloring  oxide 
is  era])Ioyed.  tho  less  lead  must  bo  userl,  so  as  to  equalize 
the  composition.  Massive  colors  prodiiee  a  shadowy  olatdi- 
ne<s,  wtii(di  was.  however,  turned  to  neeount  by  the  artists 
of  the  .Middle  Ages,  by  tviutimj  their  tints  of  blue,  reel,  yel- 
low, amethyst,  and  green  into  windows,  cither  thicker  or 
thinner  of  solid  or  canrd  glass  as  the  required  effects  sug- 
gested.    Tho  following  are  approved  recipes :   Prepare  n 


very  fine  flint  glass — ^.  g.  carbonate  of  potash,  1  cwt. ; 
minium  or  litharge,  2  owl. :  sand,  washed  ami  burned.  3 
cwt.:  salt]ic-tre,  1  1-28  poumls ;  oxide  of  manganese,  4-12 
ounces.  Add  to  this  for  ruby  red,  to  0  cwt.  of  the  batch  or 
frit.  4  ounces  of  oxide  of  gold  ;  ancient  red.  use  protoxide 
of  copper.  The  art  of  making  this,  though  known  to  Neri 
and  Kunckel.  was  entirely  lost  until  revived  in  1828  by 
Engelhart  of  Zinsweilcr. "  Red  si-hnielz.  or  smalt,  is  pre- 
pared by  a  very  long  and  intricate  process,  given  by  La- 
boulayc.  Azure  blue:  to  C  cwt.  of  batch  add  0  pounds  of 
oxide  of  copper  :  cobalt  blue,  by  adding  oxide  of  cobalt  or 
smalt.  The  cobalt  forms  a  transparent  glass.  Amethyst  or 
purple:  0  cwt.  of  batch.  20  pounds  of  oxide  of  manganese 
(and  a  little  nitre — Luliiiidnjie).  Yellow  common  topaz,  add 
to  the  glass  charcoal  in  powder.  Common  orange,  G  cwt. 
of  batch.  12  pounds  of  iron  ore.  and  4  pounds  of  manganese, 
(iold  topaz,  0  cwt.  of  batch.  3  pounds  of  oxide  of  uranium, 
(iold  yellow,  to  a  composition  for  ilark  violet  (peroxide  of 
manganese)  add  a  little  oxide  (d' iron,  giving  a  brown  vio- 
let; increase  the  iron,  it  will  become  a  fine  yellow,  such  as 
is  used  to  spin  into  gold  threads  in  woven  glass.  Green 
(grass),  pi-otoxide  of  chrome,  or  a  mixture  of  antimony 
glass  and  oxide  of  cobalt.  Emerald,  lo  G  cwt.  of  batch  add 
12  poumls  of  copper  scales  and  12  of  iron  ore.  A  far  more 
beautiful  emerald  is  made  willi  the  oxides  of  nickel  and 
uranium.  Black,  peroxide  of  manganese,  oxide  of  copper 
and  of  cobalt,  equal  parts,  or  with  a  mixture  of  iron  filings, 
peroxide  of  manganese  and  oxide  of  co|)per  or  of  cobalt. 
Soft  white  enamel,  opaque,  to  0  ewt.  of  baleb  aild  24  pounds 
of  arsenic  and  G  jtounds  of  antimony.  Hard  white,  200 
pounds  of  tin  and  lead-putty.  Ilyalith  is  a  black  glass,  so 
hard  that  it  may  be  used  freely  to  contain  boiling  liquids. 
It  is  made  from  the  slag  of  forges,  added  to  the  batch  of 
common  white  glass,  and  charcoal  dust  in  excess.  Basalt 
or  lava  may  be  used  for  the  scoria  or  slag.  It  may  be  made 
in  difl'crent  colors,  but  is  always  brilliant  and  susccjitible  of 
a  high  polish. 

Miiiiii/'nctiire. — There  is  perhaps  no  manufacture  in  which 
every  successive  stage  requires  so  mucli  care  as  glass,  and 
none  in  which  results  on  so  large  a  scale  involve  such  deli- 
cate skill.  A  puff  of  smoke  or  a  sudden  draught  of  air,  im- 
])crceptible  to  an  invalid,  may  ruin  an  immense  quantity  of 
"metal;"  and  when  the  wares  are  made  they  are,  so  to 
speak,  in  their  infancy,  and  must  lie  carefully  conducted 
through  the  ]>roccss  of  annealing  or  tempering  by  judi- 
cious cooling.  There  are  six  kinds  of  glass,  each  requir- 
ing a  peculiar  fabrication  and  a  peculiar  building  and 
furnace.  These  are  bottle,  crown,  sheet-window,  plate, 
flint,  and  colored  glass.  As  a  rule,  glass-houses  are  con- 
ical, fnun  tiO  to  100  feet  high,  and  from  50  to  80  in  diam- 
eter at  the  base.  With  the  exception  of  the  pot-rooms 
and  cutting-shops,  all  the  processes  arc  conducted  on  one 
floor,  the  ]irompt  removal  of  the  glass  in  its  different 
stages  being  a  matter  of  the  utmost  im]iortance.  The 
whole  shoubl  be  so  planned  that  the  crude  materials  in  the 
course  of  preparation  shall  always  be  moving  upward  to 
the  fusing-furnacc,  and  when  manufactured  be  drawn 
downward  to  the  warehouse  or  packing-shop.  All  furnaces 
are  buildings  of  circular  or  rectangular  form,  four  different 
kinds  being  needed,  whidi  are  built  together  or  sepanilcly. 
Of  these  one  is  the  main  furiuu'c.  cmjiloyed  for  sup]dying 
tho  melted  glass  finm  the  pots  in  which  it  is  contained  :  of 
the  others,  one  is  the  annealing  furnace,  in  which  the  wares 
are  annealed  or  tempered  when  uniilc  (]r  while  making;  and 
tho  other  is  employed  for  baking  the  raw  nmtcrials  com- 
bined, and  called  fi-it  or  batch.  Having  to  furnish  a  tem- 
perature between  ISOO^and  2700°  P..  these  furnaces  are 
entirely  crjustructed  of  fire-brick  made  cd' infusible  clay  and 
a  cement  obtained  from  the  fusion  of  old  pots  made  from 
the  same  clay.  In  addition  to  these  is  the  flashing  furnace, 
where  articles  being  made  are  rewarmcd  or  restored  lo  suf- 
ficient softness  as  they  cool.  The  furnace  for  baking  and 
partly  fusing  the  frit  is  calh'il  a  calcar.  ami  that  for  anneal- 
ing, a  leer.  Per  window-glass  there  is  also  the  spreiiding- 
furnace,  in  which  eyjinders  while  .soft  arc  expanded  into 
plates,  while  in  a  crown-glass  factory  the  blowing-furnaeo 
is  the  prini'ipal.  .\  llinl-glass  furnace  is  between  on  air- 
furnace  and  an  oven— (.  .-.  it  must  not  have  loo  much 
draught,  ami  yet  must  be  very  hot.  A  large  cave  extend- 
ing through  the  subterranean  area  of  the  glass-house,  con- 
nected with  the  open  air  at  each  end.  under  the  bars  of  Iho 
furnace,  nvcoves  llii'  fallen  cindi-rs.  ami  supplies  the  oxygen 
for  the  combustion  of  the  fuid.  At  right  angles  from  the 
large  cave  are  smaller  caves,  conimunicaling  so  as  to  catch 
the  wind  from  as  many  aspects  as  possible.  A  flint-glass 
furnace  is  rcverberalory — r.  e.  with  no  bent  or  flame  issuing 
from  its  centre.  If  the  furmicc  contiiins  ten  pels,  il  will 
have  as  nmny  flues  or  chimm>ys,  and  tho  flames  escape 
through  "  linnct-hoIcs."  of  which  there  is  one  in  eaeh  flue. 
The  smidic  juisses  into  the  outer  brick  dome  of  the  building, 
and  thonoo  through  tho  funnel  and  great  chimney.     The 
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bottom  part  of  the  furuacc  is  called  the  sierje,  or  seat.  The 
fire  never  goes  out  in  a  glass-house;  if  a  part  of  the  arch 
or  crown  of  the  furnace  is  destroyed  by  heat,  the  repairs 
are  made  by  cramming  the  entire  furnace  with  coals  and 
cinders,  which  stops  the  draught,  and  on  this  the  workmen 
rebuild  with  arch-bricks  and  fireproof  clay.  A  furnace 
in  England  lasts  from  three  to  ten  years;  in  France,  but 
one  or  two  years.  Between  every  two  adjacent  flues  in  the 
furnace  is  an  aperture  called  the  working-hole,  opposite  to 
aud  a  little  abuve  each  pot,  for  the  purpose  of  putting  in 
raw  material  or  taking  out  melted  glass.  The  pots  arc 
from  18  inches  to  3  feet  high,  2  or  3  inches  thick,  the  bot- 
tom 4  inches.  They  are  either  round,  oval,  or  rectangular. 
For  crystal  made  at  the  coal-mine  they  are  shaped  like  a 
retort  with  a  very  narrow  neck,  or  are  hooded — having  a 
mouth  in  front.  Largo  pots  cost  £10  =  $jO,  each.  When 
a  put  wears  away  or  sj)lits  in  the  furnace,  it  is  repaired  as 
it  remains  bydiSercnt  methods,  and  may  thus  be  preserved 
for  several  weeks.  The  breaking  away  of  an  old  pot  and 
setting  a  new  is  a  very  difficult  and  sometimes  dangerous 
process.  After  being  kept  for  nearly  a  year  free  from 
change  of  air,  the  pot  is  annealed  or  tempered  at  a  red 
heat  for  five  days,  and  then  carried  to  and  placed  in  the 
main  furnace.  This  requires  much  skill.  Filling  the  pot 
with  new  glass  is /ounrliiiff.  It  requires  constant  skimming 
— an  operation  only  confided  to  a  very  skilful  workman. 
The  process  of  making  up  the  hot  glass  or  metal  is  called 
a  journey  {French,  Jonriif'f\  a  *'  day  "}.  It  is  from  30  to  40 
hours.  The  shorter  the  time  for  preparing  the  glass,  the 
better.  It  is,  if  good,  quite  liquid.  If  by  delay  it  becomes 
thick,  it  is  spoiled,  and  must  be  turned  into  cold  water  and 
used  as  cullet.  The  men  generally  work  in  England  from 
Mouday  to  Friday,  by  piece-work.  In  France  their  labor 
is  by  the  day. 

Annenliiii/  is  an  important  process  with  glass-ware.  If 
not  well  done,  the  articles  will,  it  may  be  months  after- 
wards, break  suddenly.  An  nnannealed  bottle  will  be 
shivered  if  grains  of  sand  or  a  bit  of  flint  are  shaken  with- 
in it.  and  the  writer  has  seen  a  massy  glass  tube  separate 
with  light  blows  into  evenly-divided  rings.  This  results 
from  a  different  arrangement  of  the  molecules  through  the 
whole  mass,  caused  by  sudden  cooling.  The  furnace  for 
annealing  is  fed  for  y)/'(/e  with  coke,  ami  has  dift'ercnt  de- 
grees of  heat.  The  time  required  is  from  G  to  60  hours, 
according  to  the  size  of  the  articles.  Much  depends  upon 
the  wind.  Great  losses  result  when  a  sudden  contrary  cur- 
rent drives  back  the  heated  air.  Very  large  objects  are 
annealed  in  heated  sand. 

Workinj. — The  ordinary  tools  of  the  glass-house  are 
nearly  the  same  to-day  as  those  described  by  Blancourt  in 
IfiyO.  They  consist  of  the  pucellas,  which  resembles  a 
pair  of  wool-shears,  but  with  dull  edges.  The  spring  tool 
is  like  sugar-tongs,  but  straight  and  without  bowls.  The 
shears  are  exactly  what  the  name  indicates.  The  battle- 
dore is  a  square  trowel.  The  punty.  ponty,  or  pontil  is  a 
Bolid  rod  used  to  support  the  glass  while  working,  and  the 
blowiug-irou  is  a  hollow  tube  about  four  feet  long,  which 
is  enlarged  at  the  end  to  be  dipped  into  the  metal.  The 
marver  (French,  mnrbrc,  so  called  from  the  material  once 
used)  is  an  iron  plate  one  inch  thick,  highly  polished,  on 
which  the  glass  is  rolled  into  even  shape.  Two  kinds  of 
ladles  are  used  to  transfer  or  skiui  the  glass,  and  also  a  | 
rake  to  stir  the  frit  or  metal.  The  chair  on  which  the  work- 
man sits  is  a  low  flat  scat,  with  two  long  projecting  arms. 
These  are  faced  with  iron,  on  which  the  blowing-iron  is 
rolled  to  give  a  rotatory  motion,  while  the  hand  with  the 
pucellas  shapes  the  article.  If  the  workman  now  wishes 
to  make  a  wine-glass,  he  puts  the  blowing-iron  through  a 
working-hole,  dipping  the  end  into  the  liquid  metal.  It 
is  removed  with  a  ball  of  hot  glass  sticking  to  it,  which  is 
at  once  blown  by  the  breath  into  a  large  bubble,  which  has 
one  end  flattened  on  the  marver  to  make  the  liottom  of  the 
vessel.  In  this  condition  it  resembles  a  bottle  without  a 
neck,  stopped  by  an  iron  rod.  On  the  middle  of  the  flat 
surface,  which  is  the  bottom  of  the  wine-glass,  a  small  ball 
of  hot  glass  is  now  put.  From  this  soft  ball  the  stem  is 
shaped  with  the  pucellas  while  the  whole  is  rolling  up  and 
down  on  the  arms  of  the  glass-maker's  chair.  The  moment 
the  glass  hardens  by  cooling  the  action  of  the  pucellas  must 
cea.-^e  or  the  surface  will  be  rough.  Another  bubble  of  glass 
is  now  blown  and  attached  to  the  end  of  the  stem,  to  make  | 
the  flat  disk  or  foot  on  which  the  glass  rests.  This  second 
bubble  or  globe  is  now  cut  open  and  flattened  out  with  the  i 
pucellas.  while  the  whole  is  being  turned  as  before  on  the 
arms  of  the  chair.  In  this  condition  the  whole  resembles 
a  champagne  bottle  without  a  neck,  but  stopped  with  the  I 
blowing-iron  tube,  while  on  its  flat  bottom  arc  the  stem  and 
foot  ot  a  wine-glass,  the  other  iron  rod,  a  pontil.  which  has  , 
been  u^^cd  ti.  unike  the  foot,  in  a  line  with  the  blowing-iron  [ 
and  stem.  The  pontil  from  this  time  sup|)orts  the  glass,  for  i 
with  a  touch  and  a  tap  from  the  cold  pucellas  a  crack  is  | 


made  in  and  around  the  bottle  or  bubble  at  the  place  where 
the  rim  is  to  be.  This  at  once  makes  of  it  a  wine-glass, 
but  with  a  bowl  of  the  shape  of  a  barrel.  The  rim  is  then 
sheared  smooth,  and  the  glass  is  Jhished,  or  rewarmed,  at 
a  furnace  made  for  this  purpose,  and  rolled  into  the  or- 
dinary form  on  the  marver  or  iron  slab.  When  thus  fin- 
ished and  ready  for  annealing,  it  is  knocked  off  from  the 
end  of  the  pontil  by  a  sharp  blow.  This  process  is,  with 
few  variations,  exactly  that  which  is  followed  in  making  all 
articles  of  blown  glass,  whether  tumblers,  pitchers,  dishes, 
salts,  lamp-shades,  or  jugs.  Bottles,  vials,  and  all  olijects  cov- 
ered with  projections,  bulbs,  letters,  ornaments,  or,  as  it  is 
called,  "pillar-moulding,"  receive  this  from  being  pressed 
while  soft  into  a  mould.  These  moulds  are  made  of  metal 
in  two  or  more  pieces,  and  open  and  shut.  By  blowing 
the  glass  is  pressed  against  the  hollows  which  form  the  or- 
naments or  mouldings.  Workmen  acquire  great  accuracy 
in  taking  out  on  the  irons  exactly  the  quantity  of  glass 
required — a  very  important  matter  in  making  articles  to 
be  of  the  same  size.  Tubes  for  thermometers,  etc.  are 
made  by  drawing  out  to  an  incredible  length,  sometimes 
70  feet,  the  bubbles  of  glass.  Casing  glass  is  the  laying 
one  very  thin  coat  of  colored  glass  on  another,  generally 
wliite.  It  is  simply  effected  by  blowing  a  bubble,  cutting 
off  one-ha!f  of  it,  and  capping  it  on  the  white  ball  of  hot 
glass.  The  American  invention  of  pressed  glass  consists 
in  forcing  hut  metal  into  a  mould,  not  by  blowing,  but  by- 
mechanical  pressure.  Great  practice  is  required  to  deter- 
mine the  exact  quantity'  of  metal,  and  to  keep  the  moulds 
at  a  regular  temperature  just  short  of  red  heat.  Glass- 
cutting  or  grinding  is  simply  effected  on  the  lathe  and 
wheel  with  sand  and  water,  pumice,  etc.  Beads  are  made 
by  cutting  tubes  into  segments.  The  Venetians  are  still 
unrivalled  iu  this  branch  of  the  manufacture,  and  supply 
the  greater  part  of  the  markets  of  the  world,  though  im- 
mense quantities  are  made  in  Germany.  The  tube  is  cut 
into  bits,  which  are  filled  with  a  paste  of  ashes  and  sand. 
They  are  then  put  with  sand  into  a  cylinder  which  is 
heated  and  turned.  The  motion  renders  the  soft  beads 
globular,  the  sand  keeps  them  from  adhering,  and  the  paste 
preserves  the  bore.  The  wonderful  skill  which  the  work- 
men attain  is  best  shown  in  making  crown-glass  in  sheets. 
In  this  so  much  as  nine  or  ten  jjounds  of  melted  glass  are 
sometimes  taken  out  at  once  on  the  blowing-pipe.  This  is 
blown  into  a  long  ball,  and  reheated  to  expand  it.  At  this 
stage  a  solid  iron  rod  charged  with  glass  is  made  to  adhere 
to  the  centre  opposite  the  blowpipe,  which  is  now  detached, 
leaving  an  orifice.  This  orifice  enlarges  as  the  ball  is 
flashed  or  heated  and  rapidly  revolved,  until  it  expands 
suddenly  with  a  flap  into  a  large  round  plate  four  or  five 
feet  in  diameter,  and  of  uniform  thickness  except  at  the 
centre,  where  it  forms,  of  course,  with  the  pipe  a  lump  or 
"bull's  eye."  It  is  then  cut  into  panes.  When  the  work- 
man's breath  is  insufficient  to  enlarge  the  glass,  the  growth 
is  effected  by  blowing  in  water,  which  as  vapor  at  once  ex- 
pands the  ball,  or  sometimes  by  a  blowing-machine.  Plate- 
glass  is  simply  made  by  pouring  the  metal  on  a  table  cov- 
ered with  copper.  On  either  side  is  an  iron  rod  or  bar  the 
thickness  of  the  jiroposed  sheet,  and  on  these  an  iron  roller 
passes,  reducing  the  metal  to  the  exact  thickness  required. 
In  grinding  plate-glass,  two  plates  are  ground,  one  on  an- 
other;  one,  imbedded  in  plaster  of  Paris,  lies  on  a  table, 
while  the  other,  also  eased  in  the  same  substance  and 
heavily  weighted,  is  moved  uniformly  and  rapidly  over  its 
surface.  Sand  and  water,  emery  of  different  grades,  and 
finally  tripoli  and  putty,  are  employed  to  polish  it.  When 
blown,  sheet-glass  is  expanded  into  cylinders,  which  are 
while  warm  cut  along  their  entire  length  with  a  steel  point 
or  glazier's  diamond,  and  thus  made  into  sheets  which  are 
flattened.  As  such  glass  cannot  be  perfectly  flat  like  plate, 
neither  can  it  be  polished  to  perfection,  as  it  would  break 
under  pressure.  To  obviate  this,  Mr.  James  Chance  in- 
vented the  process  of  laying  a  sheet  on  soft  leather,  while 
it  was  polished  with  another  sheet.  The  elasticity  of  the 
glass  prevented  its  fracture.  Every  year  now  sees  great 
improvements  in  manufacturing  large  sheets  of  glass,  and 
some  of  the  most  important  and  recent  are  of  American  ori- 
gin. As  regards  all  glass-ware  made  by  hand,  success  de- 
pends entirely  on  the  skill  of  the  individual  workman,  and 
the  simple  description  which  we  have  given  of  the  making 
of  a  wineglass  applies  to  every  object.  The  formation  of 
the  infinite  variety  of  wares  produced  in  flint-glass  houses 
depends  more  u])on  skill,  adroitness,  and  tact,  than  upon 
the  ingenuity  of  the  tools  :  in  truth,  the  perfection  of  the 
product  of  the  furnace,  as  regards  its  workmanship,  de- 
pends chiefly  upon  the  tact  and  intuition  of  the  glass- 
blower,  avoiding  as  much  as  possible  the  use  of  tools.  Iron 
tools  should  only  be  employed  in  the  earlier  processes  to 
produce  the  crude  form,  and  the  wooden  tool  used  but  spar- 
ingly: whilst  the  finishing  and  intermediate  shaping  de- 
pend chiefly  upon  the  application  of  centrifugal  force  by 
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rapid  haod-roLation  ;  upon  the  expansion  given  to  air  to 
wiiien  Ihe  forms  whilu  ruheniing  at  the  aperture  of  the 
furnace,  teclinically  termed  'Mlasbing ;'  and  upon  a  skil- 
ful final  throw. 

In'iicHCcnt  iilnnH. — Pieces  or  objects  of  ancient  glass  dug 
from  the  ground  arc  often  cx(|uisitely  beautiful.  Some- 
times they  arc  like  the  richest  and  most  varied  wings  of 
butterflies  or  the  feathers  of  peacocks,  presenting  every 
sbude  of  every  color  known,  and  at  other  times  they  re- 
semble metal.  The  writer  bus  iound  in  tiie  Palace  of  the 
Cajsars  pieces  of  a  cup  which  resembled  intensely  bur- 
nislied  silver,  but  with  a  pearl-like  tint.  This  is  caused 
by  decay,  or,  mure  accurately  t^peaking,  by  the  action  of 
auunonia.  In  faet,  it  has  been  imitated  by  using  this 
agent.  The  rainbow-like  film  which  is  often  seen  in  glass 
in  stables  indicates  Ihe  beginning  of  the  process.  The  iri- 
descent sealea  are  a  mixture  of  silica  and  earthy  silicates, 
the  alkaline  silicates  having  disappeared. 

SnluhU  or  itnter-ijlaiM  is  a  simple  silicate  of  soda  which 
is  perfectly  soluble  in  hut  water,  but  which  becomes  hard 
when  exposed  to  the  air.  It  may  bo  obtained  by  dissolv- 
ing pure  silica,  obtained  by  precipitation,  in  a  boiling  Bohi- 
tion  of  caustic  potash;  but  this  proci^'t-s  is  too  iuconvenient 
and  costly  to  be  praclised  on  a  large  scale.  It  may  bo 
made  by  mixing  ^JH  pounds  of  pearl-ash,  4J  of  sand,  and 
12  <<f  powdered  chart'oal.  to  be  heated  for  five  or  six  hours. 
It  is  then  powdered  and  dissolved  in  boiling  water ;  1  part 
of  glass  requires  4  or  a  of  water.  It  is  boiled  until  no  more 
ghiHS  dissolves.  Carbonate  of  soda  may  be  substituted  for 
potash,  and  a  better  kind  of  glass  results  from  mixing  the 
two  tiius  made.  It  is  used  for  many  purposes — as  a  glazing 
which  resists  water  and  fire,  as  a  ct-ment  for  glass,  and  as 
glue  or  isinglass  in  coloring.  It  recjuires  to  be  mingled 
with  aluminous  or  other  bodies  when  used  as  a  protective 
glazing. 

ir«»'/*«  on  Glft9S. — fj'Arte  Vctraria  disthita  in  Uhri  sette, 
by  .AxTONio  Nkut,  Florence,  IG12;  German  version,  with 
additions,  in  the  Ars  Vi'trariu  expcrimrntfilit,  by  J.  Kitnck- 
i;i,,  Baron  von  Lowenstein,  16'J7  ;  translated  into  English, 
with  curious  additions,  by  A.  Mkuret,  in  1002;  re-edited 
and  privately  printed  by  Sm  T.  Priu.MPi'S,  1820  ;  a  French 
version,  with  very  curious  additions,  by  J^I-  Zimmkrs[An, 
1750;  Dp  i'Art  <U  hi  Vm-crir,  by  FkAN<,'OIS  HanDICOFRT 
I>E  BtyANcoi-itT,  Paris,  1007;  the  English  translation  of 
1099  is  full  of  useful  information,  and  written  in  so  quaint 
a  st^vleas  to  make  it  interesting  to  the  most  general  reader; 
Vilreoui  Art  in  the  Art-Trfftsnres  of  the  United  Kingdom, 
^fnHrheHter  Ej-hihilion  IS'fS,  and  Exhibition  of  Workn  of 
IndiiHtry  of  All  X'ltionn  1851;  CurioHitica  of  Olrtsn-Makiuff, 
by  Apsi.ky  Pki.latt,  1S19  ;  Mttrvcin  of  GlaHR-Mnkimj  in  all 
AtfcM,  by  A.  DI-:  Sai'Zav  ;  English  translation,  lfi70  ;  L'Hti- 
(aire  des  Artft  indnntrieh  «»  .\foi/en  A;/e  et  ft  I'^poqne  de  fa 
Jiendiumtnce,  by  M.  J.  LABritTK,  Paris  :  Inquiry  into  the 
Ti'cfilif  of  Commerce  with  England  (French),  Paris,  I86I  ; 
I.n  Mnunfavture  dc  St.  Gobain,  by  M.  A.  CociIIV,  Paris, 
1^00;  PcLicoT,  Douze  Lerona  aitr  I'Avt  dc  In  Verrerie, 
Paris;  //  Mititrn  di  Murniio,  Venice;  lIowni,t,s'  Familiar 
Lf'ttr.rH  fritm  Venire;  Xotev  on  (he  fUttori/  of  Glaus- Mnhing, 
by  Al.r.XANDKH  NksHITT;  An  Infrodnrtion  to  the  Catalogue 
of  the  didlirtion  nf  GIuhh  formed  b>/  Felix  Slade  and  pre- 
aentcd  to  the  British  Museum,  privately  printed,  1S71. 

Tn ARLES  G.  Leland. 

C.Iass,  American  IVnniifarturc  of.  The  manu- 
facture of  gla<!-i  was  comnienced  in  tlie  American  colonies 
at  a  very  early  period,  though  probaI)ly  in  a  rude  way. 
and  confined  to  the  manufacture  of  coarse  black  bottles. 
The  production  of  crude  potassa  from  the  ashes  of  the 
forest  trees  felted  by  the  early  settlers,  and  the  presence  of 
a  clean,  sharp  sand  on  or  near  the  shores  and  river-banks, 
probably  suggested  this  manufiicture.  \Vp  find  in  Howe's 
Hintoriraf  Coll frt i onn  'f  Virginia  a  quotation  from  Papt, 
John  Smith's  Hintorif  of  Virginia,  under  date  of  lOlf),  in 
which  ho  states  that  "the  labor  of  the  colony  had  been 
misdirected  in  the  miinufactnro  of  ashes,  soap,  glass,  and 
far,  in  which  they  could  by  no  means  eninpete  with  Sweden 
ami  Russia."  In  1022  a  new  building  which  had  been 
commencecl  for  glass-works  in  Jatnestown,  Va.,  was  aban- 
doned in  consequence  of  the  Indian  invasion  and  massacre. 
Other  glass-houses  wen-  undoubtedly  established  during  Ihe 
seventeenth  century,  and  pmbably  some  alonix  the  Hud-tm 
River  or  its  vicinity.  In  the  eighteenth  century  there  were 
a  considerable  number  in  existence,  thouf^h  all,  we  believe, 
confined  to  the  manufacture  of  botlb'S  anri  coarse  hollow 
glass-ware.  One  of  the  ('arliesf  of  which  thrre  is  any  defi- 
nite or  particular  account  wns  establishrd  about  17f<l  in 
Rrooklyn,  N.  V.,  by  a  wealthy  Ihilrh  gentleman  by  the 
name  of  Hamper.  Stiles,  in  his  i/iittnri/  of  /inmkli/n,  vol. 
i.  p.  ,'109.  thus  refers  to  it:  "  Mr.  Hamper  was  largely  inter- 
ested in  the  establishment  of  a  glass-faelory  on  almost  the 
identical  spot  lately  occupied  by  the  gbiNS-works  on  Stafo 
street.     The  first  bottle  ^vcr  made  at  this  fao'ory,  having 


blown  on  it  a  seal  bearing  the  name  of  Mr.  Hamper  and 
the  date  1754,  is  atili  preserved  among  the  curiosities  of  the 
Long  Island  Historical  Society."  A  glass-factory  of  con- 
siderable extent,  and  remarkable  for  its  employment  of 
Hessians  and  Waldeckers  who  were  deserters  from  the 
Itritisb  army,  was  established  1779  or  ITMf  at  Tenijile, 
N.  H.,  by  a  Mr.  Ilewes  of  Boston,  but  was  burned  down  in 
1780-81,  and  was  not  rebuilt  ;  some  of  its  jiroduets,  a  glass 
plate,  etc.,  are  in  Harvard  University.  There  was  a  glass- 
factory  established  by  Alliert  (Jallatin  and  his  associates  at 
Nc\v  Geneva,  on  the  Monongabela  River  above  Pittsburg, 
in  1787.  and  it  is  supposc<i  one  at  New  Haven,  Conn.,  iu 
1789  or  earlier.  In  1795,  the  first  glass-factory  in  Pitts- 
burg, Pa.,  was  erected  by  Gen.  O'Hara  and  Major  Craig, 
and  the  manufacture  of  wind<*w-glass  coinmcnccd.  This 
was  the  first  manufactory  which  attem])ted  the  production 
of  win<low-glass  in  this  country.  Soon  after  this  other 
glass-works  were  established  in  Pittsburg  and  its  vicinity, 
in  Boston  and  elsewhere  in  Massachusetts,  in  Rensselaer 
CO.,  N.  Y.,  in  New  Jersey,  iu  the  vicinity  of  Philadelphia, 
and  in  Kings  co..  N.  Y.  In  1802,  Gen.  O'Hara  added  the 
manufacture  of  flint-glass  iu  a  separate  establishment  to 
his  other  works,  and  in  ISO"  a  second  flint-glass  factory 
was  erected  at  Pittsburg.  In  ISlli  there  were  five  glass- 
works at  Pittsburg,  producing  glass  to  the  value  of  8100,000, 
and  probably  about  25  in  the  entire  country.  AVo  have  nut 
the  statistics  of  the  number  in  1820,  but  in  IS.'IO  there  were 
21  furnaces  fnr  manufacturing  crown-glass,  having  II 0  pots, 
averaging  100  "tables"  of  crown-gluss  each  every  three 
days;  of  these,  0  were  in  Boston.  There  were  also  2U  flint- 
glass-works  in  Ihe  country,  of  which  10  were  in  Pennsyl- 
vania, 2  at  Wlieeling,  Va.,  2  in  Maryland.  2  in  New  York, 
2  in  Ohio,  and  I  each  in  Massachusetts,  New  IIani])shirp, 
Vermont,  Connecticut,  and  the  District  of  Columbia.  Tho 
whole  value  of  flint-glass  produced  annually  was  estimated 
at  .$l.:i50.000.  Eight  of  the  ten  Pennsylvania  factories 
were  at  Pittsburg,  and  their  product  was  over  IrSOO.OOO  per 
annum.  Of  these,  one-half  were  manufacturing  flint-glass 
and  the  others  window  and  green  glass,  or,  as  it  was  then 
called,  crown-glass.  In  1840  there  were  81  glass-houses  in 
the  II.  S.,  employing  a2."0  men  and  a  capital  of  $2,014,100. 
Tho  annual  product  is  not  stated,  nor  did  tho  census  report 
distinguish  between  the  difiercnt  kinds  of  glass.  In  1S.')0 
there  were  94  glass-works,  employing  5571  men,  with  an 
estimated  capital  of  $3,402,350,  and  protlucing  to  the  value 
of  $4,041,070  per  annum.  In  1800  the  number  of  glass- 
works hail  increased  to  1 12.  the  employes  to  9110.  the  cap- 
ital to  SO.l.'J.-^.Or.O.  and  the  annual  product  to  $8,775,155. 
Of  these  factories,  30  were  credited  to  Pennsylvania 
(Pittsburg  alone  had  33  in  1857),  22  to  New  Jersey,  23  to 
New  York.  IK  to  Ohio,  11  to  Massachusetts,  3  to  Connecti- 
cut, and  the  remainder  were  distributed  among  half  a  dozen 
other  States.  In  1870  the  statistics  of  the  glass  manufac- 
ture were  given  much  more  minutely  than  in  any  previous 
census,  though  in  this,  as  in  the  previous  censuses,  they 
were  very  imperfect,  and  far  below  the  truth.  According 
to  the  census,  there  were  201  glass-works  of  all  descriptions, 
employing  I5,S22  hands  (11,505  men,  715  women,  3002 
ehildren) ;  tho  capital  invested  was  ?l  1,111.012  ;  the  wages 
paid  $7,840,425;  the  raw  material  used,  $0,133,108:  and 
the  annual  product,  $19,235,802.  Of  these,  35  establish- 
ments, producing  annually  $."{.81 1.308.  were  ilevoted  exclu- 
sively to  winilow-glass  ;  of  whicli  II  were  in  New  Jersey, 
10  iu  Pennsylvania,  7  in  New  York,  and  the  remainder  in 
Massachusetts,  Maryland,  ami  Illinois.  One  hundred  and 
fourteen  establishments,  producing  annually  $14,300,949, 
were  devoted  to  glass-ware  not  specified,  including  bot- 
tles, vials,  hollow-ware,  lami)-(diimueys,  as  well  as  fable- 
ware,  glass  dishes,  etc.  Of  these.  4  2  were  credited  to  Penn- 
sylvania, 32  to  New  York,  II  to  Massachusetts,  8  to  New 
Jersey,  0  to  Ohio,  4  to  Missouri,  and  the  remainder  to  Con- 
necticut, Indiana,  Kentucky,  New  Hamiishiro.  and  West 
Virginia.  Eighteen  establishments  were  engaged  in 
the  manufacture  of  stained  glass,  producing  wares  to  the 
value  of  $297,180.  Of  these.  4  each  were  in  Pennsylvania 
and  New  York.  2  eiwh  in  New  Jersey,  Kentucky,  and  Illi- 
nois, and  1  each  in  Ohio.  Michigan,  Maryland,  and  tho 
District  of  Columbia.  Twenly-ninc  establishments  manu- 
faclnredcut  glass.  pro<lucing  $170,875.  Ofthese,  New  York 
bad  15,  producing  three-fifths  of  the  whole  amount  :  Mnssa- 
chuselts  s.  producing  $171,000;  Pennsylvania  and  Califor- 
nia, emdi  2.  producing  but  a  very  small  amount,  and  lllinoia 
and  Maryland,  each  1.  There  were  5  plate  glass  factories 
reported,  with  nn  annual  itroduct  of  $355,250.  of  which  Ohio 
had  3,  prMdueing$332.l'l)0  ;  New  York  and  New  Hampshire 
each  1.  In  nil.  :i>^  cslablishmenls  were  eredilctl  to  Penu- 
sylvania,  with  an  annual  product  of  $8,409,000  ;  yet  in  1809 
Pittsburg  alone  had  71  nhips-faetories,  producing  annually 
a  little  ni'ire  Ihau  $7.ll00.t)00  of  glass;  and  the  production 
was  lint  7  I  per  ei-nt.  of  that  of  the  entire  State  ;  so  that  the 
entire  jiroduet  of  the  State  in  1870  could  not  have  boon  less 
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than  $9,000,000,  and  the  number  of  factories  not  far  from 
90.  New  York  is  credited  with  44  glass-factories  (aside 
from  the  cut-ghiss  establishments,  which  are  uot  properly 
glass-works),  and  a  production  of  $2,121,000;  yet  in  ly()5 
there  were  ;i4  factories,  producing  $1,564,000  of  glass,  and 
in  the  next  five  years  the  business  almost  doubled  :  Kings 
CO.,  N.  Y.,  now  has  10  glass-factories,  aud  the  whole  num- 
ber in  the  State  is  not  less  than  70. 

The  proiic'sses  of  glass-making  are  much  the  ?amc  the 


world  over;  one  of  the  largest  of  our  American  manufac- 
turers asserts  that  there  has  been  very  little  change  in  glass- 
blowing  since  the  Syrians  practised  it  2500  years  ago. 
These  processes  have  been  detailed  with  sufficient  minute- 
ness in  the  preceding  ])ages.  We  shall  notice,  therefore, 
only  such  improvements  as  have  been  made  by  our  Amer- 
ican glass-houses  in  some  of  the  details.  The  various  de- 
partments or  classes  into  which  glass-making  is  divided 
are — Oreen  yfuss,  which  maybe  subdivifled  into  the  coarse 
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and  ruder  bottles  usually  known  as  black  glass,  and  the 
better  grades  of  vials.  champaLino  bottles,  etc.,  which  are 
now  of  elegant  forms  and  much  stronger  than  any  other 
glass-ware;  J}{ut->ffnHi,  which  embraces  a  wide  variety  of 
articles,  mostly  of  hnllow  and  table  ware,  and  differing 
witlely  in  its  composition,  some  of  it  containing  oxide  of 
lead  or  zinc,  which  would  more  properly  be  called  metallic 
glass  ;  window-f/fass,  of  which  there  are  two  varieties, 
crown  and  cylinder  or  sheet  glass ;  plate-r/lass,  which  is 
cast  instead  of  being  blown  and  moulded,  as  are  the  other 
kinds  ;  and  optical  rjlasR,  such  as  is  used  for  lenses  of  tel- 
escopes, microscopes,  cameras,  etc.,  and  to  some  extent  for 
eye-glasses  ;  this  may  be  either  flint  or  crown  glass,  or  of  a 
different  composition  from  either.  Cut  fflana  is  merely  flint- 
glass  of  the  best  quality  which  has  been  either  cast  or  blown, 
and  then  ground  on  emery-wheels  or  grindstones  of  fine 
grain  till  it  assumes  the  desired  form.  The  drops  of  chan- 
deliersand  many  of  the  finer  bottles  or  articles  for  table  use 
are  cut  in  this  way.  The  German  glass-makers  have  of  late 
introduced  cut  glass  made  from  the  better  qualities  of  their 
green  glass,  and  which  are  blown  rather  than  cast.  These 
are  not  quite  free  from  the  greenish  tint,  but  are  a  very  fair 
substitute  for  the  English  cut-glass  goods.  Our  American 
manufacturers  of  glass  have  preferred  to  improve  as  far  as 
possible  their  processes  of  casting  and  moulding,  and  have 
brought  these  to  such  a  state  of  perfection  that  the  best 
qualities  of  pressed  glass  are  scarcely  distinguishable 
from  cut  glass.  Glass  is  cut,  however,  in  this  country  to  a 
considerable  extent,  the  principal  establishments  being  in 
Xew  York  and  Massachusetts,  but  this  is  done  rather  by 
the  decorators  of  china  and  glass  than  at  the  glass-works. 
Colored  or  stained  glass  may  be  made  at  the  glass-works, 
as  is  the  case  with  the  Bohemian  glass  and  its  imitations, 
where  glass  of  a  particular  color  being  blown  very  thin,  a 
mass  of  glass  of  another  color  or  white  glass  is  introduced 
and  blown  till  it  fills  the  cavity  and  unites  with  the  first,  so 
as  to  form  a  homogeneous  mass.  This  process  may  be  re- 
peated, and  the  outer  color  removed  at  some  points  by 
grinding,  and  a  very  beautiful  effect  is  produced.  The 
more  usual  process,  however,  is  to  make  a  paste  or  coating 
of  such  metallie  colors  as  are  desired,  and,  covering  plate 
or  flint  glass  with  it,  expose  it  to  a  heat  sufficient  to  vitrify 
it  and  incorporate  it  with  the  glass.  By  this  process,  which 
is  conducted  by  the  decorator  rather  than  the  glass-manu- 
facturer, any  design  may  be  ])ut  ujton  glass,  and  in  any  re- 
quired colors.  Crown  and  sheet  window-glass  of  the  better 
qualities  are  made  of  different  colors  as  required,  the  colors 
being  always  metallic,  and  as  readily  fusible  as  the  glass 
itself.  The  second  and  third  processes  are  those  used  e.x- 
clusively  for  the  stained  glass   windows  of  churches  and 


other  public  buildings.  While  there  has  been  no  consider- 
able change  in  the  processes  of  glass-blowing,  our  Amer- 
ican manufacturers  have  acquired  a  greater  deftness  and 
skill  in  some  of  the  departments  of  the  mnnufaoture  than 
any  of  the  fnreign  glass-makers.  While  the  methods  vary 
hut  little  from  the  English.  French,  or  Bohemians  in  the 
production  of  green-glass  or  flint-glass  bottles,  vials,  and 
other  hollow-ware,  and  in  the  manufacture  of  pressed  glass 
table- ware,  the  American  goods  of  these  descriptions  are 
so  perfect,  and  of  such  admirable  quality  and  finish,  that 
they  are  largely  exported  to  England  and  to  some  of  the 
continental  countries. 

The    manufacture    of   window-glass,  though   conducted 
here  for  more  than  70  years,  was  for  many  years  conducted 
under  difficulties  from  the  alleged  superiority  of  the  Eng- 
lish crown-glass.     After  a  time  such  improvements  in  (he 
manufacture  of  cylinder  or  sheet  glass  were  made  in  Eng- 
land that  it  was  regarded  as  equal   in   quality  and   bril- 
liancy to  the  crown-glass,  and  could,  of  course,  be  made 
of  larger  sizes;  but  the  Pittsburg  manufacturers  have  far 
surpassed  in  size  and  in  uniform  thickness   the   English. 
The  largest  size  of  sheet-glass  ordinarily  made  in  Eng- 
land   is   50  by  30.  or  possibly  35,   inches.     At   Pittsburg 
sheets  70  by  40   inches,  and  of  uniform  thickness  of  7  to 
the  inch,  arc  not  uncommon.     These  are  called   *'  double 
strength,"    and  so   uniform  is  their  thickness   that  they 
are  commonly  known  as  **  American  plate."     In  the  dex- 
terous handling  of  these  immense  cylinders,  the  jiroccss 
for  making  which  has  been  described  on  a  jireceding  page, 
and  so  managing  them  as  to  make  them  of  uniform  thick- 
ness and  freedom  from  blemishes  (a  very  difficult  matter), 
the  American   manufacturers   have  been  remarkably  suo- 
cessful.     They  are  said  also  to  be  free  from  the  liability  to 
rust  or  devitrification,  caused  by  the  excess  of  alkali  in  the 
[  glass,  which  has  been  so  serious  an   objection  to  much  of 
the  German   and  some  of  the  English   window-glass.     In 
'   the  manufacture  of  plate-glass  American  glass-makers  have 
!  not,  at  least  till  within  the  past  five  years,  been   very  suc- 
I  cessful.     One  of  the  most  famous  of  the  American  plate- 
I  glass  factories   (that  of  Lenox,  Mass.,  originally  at  Che- 
shire. Mass.)  has.  after  being  in   operation  nearly  twenty 
I  ,vears,  been  given  up.     This  establishment  made  what  was 
'  called  "rough  plate"  (used  for  domes,  skylights,  etc.),  as 
'  well  as  the  polished  article.     A  similar  factory  in  Brook- 
lyn, N.  Y.,  established  in  1855,  was  also  relinquished  .after 
j  three  or  four  years.     In  1870  there  were  but  5  plate-glass 
factories  in  the  U.  S.,  3  of  them  in  Ohio,  and  the  only  one 
(  of  large  size  was   in  Cincinnati.     The  production  of  all  at 
j  that  time  was  about  $355,000  ;   the  amount  has  since  con- 
!  siderably  increased.     Some  plate-glas^^  is  imported,  mainly 
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for  mirrors,  from  England,  and  a  moderate  quantity  from 
Germany — tbo  latter,  however,  having  a  greenish  tingo 
which  is  uupopular — but  the  great  bulk  of  the  importation 


of  plate- 


impurtfd  glass) 


is  from  France,  the  French  plate  being  far  enperior  to  any 
other  in  quality.  Having  in  tliiw  country  the  best  pow^ible 
material  for  making  plaie-glnss,  an«t  lucl  abundant  and 
cheap,  skiltul  n  orkuien.  aud  an  almost  limitless  market,  there 
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seems  to  be  no  good  reason  why  this  fragile  lu:^ury  should 
be  imported.  The  bending  or  roumling  of  plate-glass  to 
adapt  it  to  corner  windows,  etc.  is  done  at  Newark,  N.  J., 
and,  wo  believe,  akso  at  Cincinnati.  There  arc  also  several 
estnl'li.'ihments  in  Now  York  and  elsewhere  for  cutting, 
drilling,  and  etching  it  by  means  of  the  newly-discovered 
sand-blast.  Enamelled  glass,  of  whit-h  there  arc  two  or 
three  varieties,  is  now  manufactured  in  Newark,  N.  J.,  by 
two  or  three  of  the  Pittsburg  glass-works,  aud  by  several 
other  makers  in  Ohio,  New  York,  and  Massachusetts.  It 
is  largely  used  for  the  ornamentation  of  churches,  school- 
houfies,  public  halls,  ami  private  residences.  The  glass 
Ufind  for  this  purpose  is  usually  the  double-strength  cylin- 
der rif  the  Pittsburg  manufactories,  which  is  well  adapted 
for  it.  A  paste  of  metallic  powder  is  spread  over  the  sur- 
face of  the  glass,  which  has  been  previously  polished,  the 
ornamental  devices  etched  out  by  machinery  or  by  hand, 
and  the  glass  is  then  thrust  into  the  reverbcratory  furnace 
till  the  enamel  is  thoroughly  vitrified  ami  incorporated 
with  the  glass,  when  it  is  withdrawn  and  put  into  the  an- 
nealing oven,  and  ke[it  tliero  for  a  week,  cooling  very  grad- 
ually. The  flocked  enaintUed  glass  is  prepared  by  a  simi- 
lar method,  though  the  glass  itself  is  previously  rendered 
opaqar^  by  another  process.  A  large  demand  has  sprung 
up  for  these  enamelled  sheets  of  glass,  which  are  not  sur- 
pn.H!>cil  in  beauty  by  any  of  the  foreign  manufactures. 

The  immense  extension  of  the  use  of  petroleum  and  coal- 
oils  for  illuminating  purposes  has  given  a  great  impulse  to 
the  manufacture  of  laiup-chimneys,  which  had  previously 
been  limited  to  argan<l  gas-burners,  argand,  *<olar,  and 
students'  lamps.  A  number  of  glass-factories  connnc  them- 
selves to  this  specially  ;  others  manufacture  mainly  ground- 
glass  globes  and  binip-shadcs. 

The  flint-glass  factories  use  now  feldspar,  finely  ground 
quartz,  or  tbo  tineat  white  sand,  in  the  phice  of  (lint,  for 
tne  silica,  and  some  of  the  Pittsburg  and  Pliilatlclphia 
factories  at  one  time  tried  cryolite,  a  spar  fouml  native  in 
large  quantities  in  Greenland,  to  furnish  the  alkali,  but  it 
was  found  not  to  answer  the  purpose.  Some  years  since  an 
altenipt  was  made  to  munufucture  himp-shailes  and  ebini- 
neys,  plates,  di.-hes.  vawes,  bis(|UO  figures,  Htatuettes,  etc.  of 
a  material  called  hot-cast  porcelain,  which  was  really  an 
opatpie  glass,  and  for  which  the  cryolite  and  certain  earths 
foun<l  in  New  .lerscy  were  used.  The  wares  were  very 
beautiful  and  offered  at  low  prices,  hut  the  enter|»rise  failed 
after  a  short  time.  The  carbonate  of  so<la  used  in  ihe  best 
glass-works  is  importc<l  from  England,  being  better  adapted 
to  the  manufac^turc  than  that  made  clflowhcrc.  The  glass 
used  for  optical  pur|ioses  is  made  here  for  the  smaller  lenses 
for  cameras,  mi(Toscopes,  spy-glasses,  and  some  of  the  opera 
and  field  glasses,  but  as  yet  our  glass-nnikers  have  not  at- 
tained to  the  homogencousness  of  structure  necessary  for 
the  largest  telescopic  len.tes.  These,  as  slated  elsewhere, 
are  ])roduccd  in  tlieir  perfection  only  in  West  Bromwich, 
near  llirmingham,  England.    They  are  made  both  of  crown 


and  flint  glass,  but  hy  peculiar  processes  and  great  care  and 
skill.  The  two  points  of  greatest  importance  seem  to  be 
c<instant  stirring  of  the  molten  liquid  at  a  high  heat,  to  pro- 
duce hornogencousness  of  structure,  and  Ihe  annealing  in 
the  same  pot  in  which  it  is  melteil,  to  avoid  the  ailini.'^sion 
of  air  into  the  mass  in  pouring  oft*.  The  mass  of  glass  is 
subjccteil  to  subsequent  very  careful  manipulation  in  grind- 
ing, shaping,  and  polishing  to  fit  it  for  its  purpose.  The 
largest  perfect  lens  yet  produced  by  this  enterprising  bouse 
is,  we  believe,  not  quite  thirty  inches  in  diameter.  Se\eral 
of  tlieir  larger  lenses  have  been  imported  in  the  rough,  aud 
finished  with  immense  and  protracted  labor  hy  Messrs. 
Clark,  the  celebrated  telescope-makers. 

In  conclusion,  the  present  condition  of  the  glass  manufac- 
ture in  the  r.  S.  is  as  follows :  (he  annual  pro<luetion  of  glass 
of  all  kinils  is  from  $21,non.niKi  to  $2;{,0n0,0(iO  ;  in  artieles 
of  hollow-ware,  except  a  few  styles  of  fancy  colr)gne  bottles 
and  cut-glass  caster  bottles,  decanters,  etc..  there  is  not  only 
no  competition,  but  we  are  exporting  largely  to  England, 
and  to  some  extent  to  France,  the  druggists*  ware,  prescrip- 
tion bottles,  stoppered  bottles,  and  gra<lualed  bottles  of 
several  manufacturers  being  of  better  quality  ami  greater 
perfection  of  finish  than  any  proihiced  in  Europe.  Of 
table-glass  wo  are  producing  artieles  fully  equal  to  the 
English  and  French,  except  in  a  few  styles,  and  our  best 
grades  of  pressed  glass-ware  vary  so  little  from  tlie  tinest 
foreign  cut  glass  that,  in  llie  language  of  an  eminent  au- 
thority, *'  only  e.\[ierts  in  the  trade  can  distinguish  between 
them."  In  window-glass  (not  plate)  the  American  nmnu- 
faeturers  command  the  market,  except  where  the  old  preju- 
dice in  favor  of  I'>nglisli  erown-glass  has  not  died  out.  and 
except  also  in  the  very  clieapest  styles  of  (ierman  window- 
glass.  In  plate-glass,  glass  for  optical  purpi'scs.  and  in 
the  specialties  of  Bohemian  glass-wnre  our  manufacturers 
acknowledire  their  present  inferiority  to  European  glass- 
makers:  but  this  inferiority  is  last  disuppemiiig.  The  sta- 
tistics of  the  importation  of  glass  nf  nil  diserij-tiiuis  for  the 
fiscal  years  ISTS  and  IS"!  are  as  follows:  1  hero  was  im- 
ported of  cylinder,  frown,  an<l  common  wimlow  glass  in  the 
ycarending  June  .".(I.  IS"::,  the  value  of  ."^L'.T.M'.TL's  ;  in  the 
year  ending  .lune  liO,  ls71.  the  importation  had  fallen  ofl' 
to  $l,SSl,;l"S;  the  importation  of  cylinder  and  crown 
polished  glass  in  1S7:!  was  $1,M,217:  in  lS7l.$M.lt:t;i.  Of 
fluted,  rolled,  or  rough  plates  of  gla.-s  there  were  imported 
in  187:i,  $;il,lSO;  in  1S7I.  $.'M,2.*t7.  Of  cast  pidished  plate, 
not  silvered,  in  IS7:b  $I..'ki0.s:,7  ;  in  1S7-1.  $i.r„j:..0()'.t.  Of 
cusl  polished  plate,  silvered,  in  IS7:i,  SK2.'I,07fi;  in  ISM, 
SnCiLrdl*.  Of  other  manufactures  of  glass  in  IS7.'t, 
$2,2.'iO,It8fi ;  in  1S7I,  $l,7IO,n09— a  reduction  in  these 
branches  of  $.VJO,ll(Mi.  The  total  importation  of  glass  (»f  all 
sorts  in  the  year  ending  .Jum*  .'10,  lS7.'t,  was  $7,  (20.01  I ;  fur 
the  year  ending  .lune  .lib  lS7-(,  $0,2ii7,y78 — a  reduction  in 
a  single  year  (d"  $I.10:!. Of.n. 

The  invention  of  the  sand-blnsi  and  its  value  in  onrring, 
etching,  and   drilling  glass  has  added  greatly  to  the  eco- 
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nomieal  uses  of  glass.     Though  easily  manageable  in  its 

viscid  condition,  glass  was  very  refractory  in  its  solid  and 
cold  state :  it  could  only  be  cut  by  a  diamond  or  very  hard 
steel  point,  and  some  of  the  choicest  and  heaviest  plates 
would  develop  a  crack  or  flaw  which  would  render  them 
worthless  even  under  these  agencies;  but  it  can  now  be  cut 
in  anv  form,  holes  drilled  in  it,  figures  etched  or  carved  on 
it  in  low  or  high  relief,  and  it  can  be  cut  in  any  desired 
shaj)0  without  difficulty.  As  a  consequence,  plate-glass 
from  one-fourth  to  one-half  an  inch  in  thickness  is  largely 
introduced  into  our  modern  furniture  and  articles  de  hixe. 
We  tind  it  used  for  small  shelves  at  the  tellers',  cashiers', 
and  bookkeepers'  desks  in  hanks,  insurance  offices,  and 
stores,  in  hand-mirrors,  parlor  summer-pieces,  for  covering 
the  dial-plates  of  fine  clocks,  for  library  doors,  vestibule 
tluors,  etc.  The  demand  for  the  finer  qualities  of  glass  is 
thus  very  greatly  increased,  and  we  may  expect  a  corre- 
sponding increase  in  its  manufacture.  {We  acknowledge 
our  obligations  for  many  facts  and  statistics  to  R.  Pcarsall 
Smith  of  Philadelphia,  and  to  Messrs.  Barr  and  Myers's 
volume  on  Fittsburj,  its  Industry  and  Commerce.) 

L.  P.  Brockett. 

(^lass  (Hevry),  U.S.  N..  b.  Jan.  7,  IS  U,  in  Kentucky : 
graihiated  at  the  Xaval  Academy  in  1863;  became  a  ma.'itcr 
in  1  >i>5,  a  lieutenant  in  186fi,  a  lieutenant-commander  in 
IStiS;  served  in  the  South  Atlantic  squadron  from  July, 
ISfJIl,  to  the  close  of  the  civil  wai-,  where  he  was  conspicuous 
for  energy  and  gallantry.  Commended  by  Lieut. -Com. 
Kichard  W.  Meade  in  his  report  of  Dec.  28,  1863,  for 
"  coolness  and  good  service.'*  Foxhall  A.  Parker. 

l<Iass-Blowin^»  See  Glass,  by  Charles  G.  Lelasd, 
A.  :\[.:  and  Glass,  American  Manufacture  of,  by  L.  P. 
Brookett,  A.m.,  M.  D. 

Glass'borough,  post-v.  of  Clayton  tp.,  Gloucester  co., 
N.  J.,  on  the  We^t  Jersey  R.  R.,  at  the  junction  of  tho 
Bridgeton  branch,  18  miles  S.  of  Philad^-lphia.  It  has 
manufactories  of  glass,  and  is  in  a  fertile  region. 

Glasschoril.     Sec  IIarmonica. 

Glass-Cloth  aud  Glass-Paper  are  prepared  by 
sprinkling  powdered  glass  upou  ]»apcr  or  cloth,  ono  sido 
of  which  is  moistened  with  thin  glue.  They  are  used  like 
sand-paper. 

Glass  Crab,  the  name  of  several  transparent  crusta- 
cean?, but  chiefly  given  to  those  of  the  genus  Phylloatomn, 
family  Phyllostomidae  and  order  Stomapoda.  They  are  so 
perfectly  transparent  that  as  they  float  on  the  water  only 
the  eyes  are  visible.  The  carapace  is  flat,  and  formed  of 
two  but'klcrs.  There  are  several  species,  found  chiefly  in 
warm  seas.  The  name  might  well  include  the  transparent 
Eriehthid;e,  which  approach  closely  to  the  above. 

Glass  Slip'per,  The  fairy  tale  of  Cinderella  is  known 
in  all  civilized  countries.  It  is  of  French  origin.  The  princo 
presents  Cinderella  with  a  pair  of  slippers  lined  with  min- 
iver or  ]>etit  ver,  a  fur  which  was  the  prerogative  of  royalty, 
as  ermine  was  that  of  the  highest  officer  of  the  law.  Tho 
story  was  translated  into  English,  and  '*  petit  vcr  "  was  ren- 
dered'' little  glass."  It  was  afterwards  retranslated  into 
French,  and  the  "little  glass"  was  retained.  In  the  Ger- 
man version  it  is  only  the  small  size  of  tho  slipper  which 
serves  as  a  means  of  recognition;  the  glass  is  left  out. 

WiLLTAM  DeTMOLD. 

Glass  Snake^  the  Ophisanrns  ventnili^.  a  snake-Uko 
lizard  of  the  U.  S.  It  completely  re- 
semliles  a  serpent  at  first  sight,  but  has 
eyelids  (which  no  snake  possesses),  and 
other  anatomical  peculiarities  which  as- 
sociate it  appropriately  with  the  lizards. 
It  is  variously  colored,  and  is  often 
two  or  three  feet  long.  It  is  harmless, 
and  is  found  in  woods,  and  especially  in 
sweet-potato  field?  in  the  South.  When 
smartly  struck  with  a  stick,  it  often 
breaks  into  several  pieces,  whence  tho 
name. 

Glass,     Soluble.       See     Water 
Glass.  Glass  Snake. 

Glass  Sponge,  a  name  of  various  sponges  of  the  gen- 
era Hj/aluJicuKi.  Holtcitin,  liosaeUn^  Pkeruiiema,  Enplcctella, 
etc.,  of  which  the  typical  forms  have  tho  siliceous  sponge- 
spicules  prolonged  into  a  flexible,  loosely-twisted  cable  of 
glassy  threads.  Whether  this  cable  serves  to  moor  the 
sponge  or  not  is  a  point  on  which  various  opinions  have 
been  expressed.  The  first-mentioned  genus  is  remarkable 
for  having  upon  the  sponge  a  mass  of  lioruy  elevations,  by 
some  considered  as  consisting  of  polyps  parasitic  upon  the 
sponge;  by  others  as  a  polyp-mass  upon  which  the  sptmge 
is  parasitic  and  by  still  others  as  a  part  of  the  sponge 
itself. 


Glass    Staining   and  Painting.     See   Glass,   by 

Charles  G.  IjEland,  A.M. 

Glas'tenbury,  tp.  and  post-v.  of  Hartford  co.,  Conn., 
on  the  E.  bank  of  the  Connecticut  River.  7  miles  S.  E.  of 
Hartford.  The  township  contains  several  villages,  and  has 
important  manufactures.     Pop.  3o60. 

Glastenbary,  post-tp.  of  Bennington  co.,  Vt.    P.  119. 

Glas'tenbury,  town  of  England,  in  the  county  of  Som- 
erset, with  some  interesting  remains  of  its  once  cclebrntcd 
Benedictine  abbey.  Many  writers  believe  that  the  mythical 
isle  of  Avalon  was  originally  identical  with  the  peninsula 
where  Glastonbury  stands  ;  but  this  is  doubtful.  The  river 
Brun  flows  by  the  old  town,  which  was  anciently  an  cjiis- 
copal  city.     Pop.  uG70. 

Glatz,  or  GIaz,  town  of  Prussia,  in  the  province  of 
Silesia,  on  the  Kei)^sc.  It  is  a  strong  fortress,  and  has  ex- 
tensive manufactures  of  damask,  linen,  ribbons,  and  plush. 
Pop.  11,5-H. 

Glau'ber's  Salt  [named  from  J.  R.  Glauber,  its  dis- 
coverer (1004-08)1,  called  formerly  «'(/  mirnhih,  the  ncutial 
sulphate  of  soda  (S04Na2lOOH-j),  a  salt  found  native  in  sea- 
\rater,  in  mincial  springs,  and  espceially  in  the  alkaline 
soils  and  waters  of  the  Western  plains  and  mountains  of 
the  V.  S.  It  was  formerly  much  used  in  medicine  as  a 
cathartic,  but  is  now  so  employed  ehieHy  in  veterinary 
Tiractice.  In  the  arts  its  formation  takes  jilace  on  a  very 
extensive  scale  during  the  production  of  carbonate  of  soda 
from  common  salt.  The  sulphate  is  converted  into  the  car- 
bonate of  soda  by  various  methods.  (See  Soda.) 

Glau'chaUf  town  of  Saxony,  on  the  Muldc.  It  is  pic- 
turesquely situated,  and  has  very  extensive  manufactures 
of  cotton,  paper,  and  different  kinds  of  hardware.    P.  22,0;>0. 

Glau'cias  [rAauKia?],  a  statuary  of  .^gina,  flourished 
about  4U0— 170  E-  c,  eckbratcd  for  his  statues  of  combatants 
in  the  games.  He  cast  the  chariot  and  a  statue  of  Gelon, 
conqueror  in  the  chariot-raee  Olympiad  7.1;  made  statues 
of  the  wrestlers  Philo  of  Corcyra  and  Glaucus  of  Carystus, 
and  also  of  Thcagenes  the  Thasian,  conqueror  at  the  Olym- 
pic games  01.  75.  H.  Drisler, 

Glaucias  [rAayxtas],  a  distinguished  physician  of  the 
Empiric  school,  teacher  of  Heraclides  of  Tarenlum.  and 
one  of  the  earliest  interpreters  of  the  writings  of  Hippo- 
crates, to  which  he  drew  up  a  sort  of  lexicon  of  the  difficult 
words  in  nlphal>etical  order,  but  too  much  in  detail,  as 
Erotian  implies  in  referring  to  the  work  in  his  own  glossary, 
Etill  extant.  H.  Drisler. 

Glauco'ma  [from  the  Or.  yXavK6<;,  "light-green,"  al- 
luding to  the  greenish,  bluish,  or  reddish  tint  sometimes 
seen  upon  the  eye  in  this  disease],  a  disease  characterized 
by  a  general  inflammatory  action  in  the  different  parts  of 
the  eye,  attended  by  increase  in  the  bulk  of  the  fluids  con- 
tained, and  marked  by  a  gradual  loss  of  sight  and  by  pain, 
often  very  intense.  It  is  acute  or  chronic.  The  ophlhal- 
moscope  affords  the  surest  tests  of  its  existence.  It  is  a 
disease  of  advanced  life,  and  very  frequently  leads  to  com- 
plete blindness.  The  best  treatment  begins  in  the  early 
performance  of  iridectomy,  which  sometimes  arrests,  and 
almost  always  palliates,  the  symptoms. 

Glau'conite^  a  mineral  of  green  color  occurring  abun- 
dantly in  Secondary  and  Tertiary  greecsands  and  chloritic 
marls,  and  composed  of  silica  46  to  50  per  cent.,  ferrous 
oxide  20  to  25  per  cent.,  potnsh  5  to  1.3  per  cent.,  alumina 
4  to  It  per  cent.,  and  water  0  to  10  per  cent. 

Glau'cus  [rAa{l*co<;],  an  artist  of  Chios,  said  to  have  in- 
vented the  art  of  soldering  metals.  His  most  famous  work 
was  the  celebrated  iron  base  on  which  was  placed  a  silver 
vase,  dedicated  by  Alyattes  II.,  king  of  Lydia  (617-561), 
to  tho  god  at  Delphi,  spoken  of  with  admiration  by  Herod- 
otus, and  so  superior  in  workmanship  as  to  have  given 
rise  to  tho  proverb  TKavKov  7ixvt\.  (See  Sillig,  Dirt.  AriUts, 

S.  T.)  H.   DiUSLER. 

Glancus  [rAauKos],  the  name  of  several  personages  who 
figure  in  t!ic  Greek  heroic  traditions.  The  most  important 
was  a  Boeotian  fisherman,  who  by  luck  ate  of  a  divine  herb 
which  made  him  immortal.  He  built  the  Argo.  was  helms- 
man for  the  Argonauts,  and  became  a  sea-god  whose  oracles 
■were  very  famous. 

Glaux  [Gr.].  a  genus  of  primulaceous  plants,  represented 
on  the  North  Atlantic  shores  of  Europe  and  America  by  the 
G.  viaritima.  a  little  fleshy  perennial,  which  also  grows  be- 
yond the  Mississippi,  to  the  north-westward.  Its  fleshy 
leaves  make  good  pickles. 

Glebe  [Lat.  ffhha,  ''arable  soil"],  in  English  ecclesias- 
tical law  the  land  which  belongs  to  a  church.  It  constitutes 
a  part  of  the  revenue  of  a  benefice,  and  is  vested  in  the  par- 
son or  vicar.  By  a  recent  statute  certain  commissioners 
have  power  to  ascertain  and  define  tho  boundaries  of  the 
glebe-lands  of  any  benefice,  or,  with  consent  of  the  ordinary 
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or  patron,  to  exchange  them  fur  other  lands,  either  in  the 
axiin:  ur  au  adjoiuiug  parish. 

GicoKGE  Chase.     Hcvised  by  T.  W.  Dwiciit. 

(alctlc.  A  bird  mcDtioned  in  the  uuthurized  Kugllsh 
version  <)f  the  Biljlo  uudcr  tliis  name  is  gcneriilly  hi-licvud 
to  be  the  cuuiuiou  kite  {MHvuh  rei/aliti)  ol"  the  Uld  World, 
thou;;h  some  aiitliorities  make  it  some  species  of  vuUurc. 

Gledifschia  [named  from  J.  G.  Gledilsch  {1714-86)], 
a  gcnu:<  of  trees  of  the  order  Legumiuo^^a?,  represented  in 
the  tr.  S.  b_v  the  honey-Ioeust  (  0.  friacanfht"i)  and  the  waler- 
loi'Mst  {(i.  tniiitoftpcrinn).  Although  it  shares  the  name  of 
locus!  with  the  Rubinia  Piendncncia,  it  dilVers  widely  from 
that  trre.  especially  in  its  more  cumpound  leaves,  small 
leaflets,  compound  thorns,  large  flat  pods  tilled  when  ripe 
with  a  sweet  honcy-Iikc  substance,  and  its  inconspicu- 
ous flowers.  It  is  a  good  hedge-plant  and  an  ornamental 
tree.  Its  timber  is  very  heavy,  resembling  that  of  tin;  com- 
mon locust,  but  coarser.  The  water-locust  is  a  small  tree 
growing  in  swamps  in  the  West  and  South-west.  There  are 
one  or  two  Xurlh  Asiatic  species.  (See  Locl'ST.) 

Glcc,  a  species  of  musical  composition  in  three  or  four 
parts,  and  usually  of  two  or  more  mo\em('nts,  originally 
written  for  voices  without  instrumental  aecompauiment. 
The  term  '"glee"  is  supposed  to  bo  a  modification  of  the 
Anglo-Saxon  word  u'*.l(fy  signifying  music  generally,  but 
popularly  applied  to  those  pieces  which  were  ordinarily 
of  a  social,  cheerful,  and  even  convivial  character,  thougli 
at  times  glees  were  more  grave  and  serious,  both  in  the 
drift  of  the  words  and  the  style  of  the  music.  The  glee  is 
of  English  origin,  and  appears  to  have  sprung  from  the 
old  ''part-songs''  and  madrigals  which  were  furnished  in 
abundance  by  the  composers  of  the  sixteenth  and  seven- 
teenth centuries,  and  were  commonly  usoci  on  occasions 
of  joy  and  festivity,  as  well  as  for  social  entertainment  in 
private  circles.  By  degrees,  the  distinctive  marks  of  theso 
several  classes  of  compositions  have  been  more  or  less  ob- 
literated, and  the  name  ijhc  is  now  given,  in  a  broad  sense, 
to  almost  any  secular  part-song  of  two  or  three  movements. 
For  the  most  part,  also,  the  modern  glee  has  an  instru- 
mental accompaniment,  of  e^^ual  importance  with  tlio 
voice-parts  for  the  full  expression  of  the  composer's  icleas. 
Among  the  most  distinguished  writers  of  glees  may  bo 
named  L>r.  Arne,  Dr.  Cooke,  Dr.  Calcott,  Dr.  Hayes,  Dr. 
Nares,  Lord  Mornington,  Paxton,  Danby,  Spotforth,  Ste- 
vens, and  Webbo.  William  Staunton. 

Gleet.     See  GoNORRntEA. 

(ileiff  (Georgk  Robert),  M.  a.,  b.  at  Sterling.  Scotland, 
Apr.  20,  17'Jfi,  son  of  the  bishop  of  lirechin,  was  educated 
at  Glasgow  and  Balliol  College,  Oxford;  entered  the  army 
in  IS12;  s-^rved  against  Napoleon  and  in  the  U.  S.,  anil 
was  badly  wouniled  near  Washington,  D.  C. ;  took  orders 
in  the  Chureh,  ami  after  receiving  several  preferments  was 
made  ohaj)lain-gcneraI  of  the  British  army  in  IS^fi,  which 
position  ho  still  holds  (I ST;')).  In  1848  he  became  a  ])reb- 
cndary  of  St.  Paul's.  Author  of  many  historical  and  other 
works,  ainong  which  are  The  Sttljoltern  (I&25);  Hist,  »(' 
Jirithh  fiidin  (1  vols.,  I8.'il-:J.'J);     /''«/h(7//  HUt.  of  EmjlmU 

(;j  vols.,  lS;'fi-i>4):  a  I  volume  Hist,  of  Enfjhntd  ;  a  lau- 
datory M'^inoir  of  Wnrren  ffa»tinffg  {\$i]  ) :  Military  Ifint. 
of  ih-rnt  Hritnin  (184o);  C»impni'/ns  of  \\'(tMhinijt"tt  uml 
Nfw  OrU-ant,  (1S17);  Life  uf  Qli've  (1848);  and  A//V  .;/' 
WeUiwjtoii  (iSJil),  besides  tales,  devotional  and  didactic 
works,  scrmuns,  utc. 

Glei'witZ,  town  of  Prussia,  in  the  province  <if  Silesia. 
on  Ibe  Klodnitz.  It  has  largo  iron-foundries,  breweries, 
and  leathi'r  manufactories.     Pop.  11,0;18. 

Glen  Ar'bor,  post-tp.  of  Leelanaw  co.,  Mich.     P.  40.'). 

<>l('ii'biirn,  post-tp.  of  Penobscot  co.,  Mo.     Pop.  720. 

(■IcncocS  a  valley  of  Scotland,  in  the  county  of  Ar- 
gylf,  famous  both  for  '\\.z  wild  scenery  and  for  the  massacre 
of  the  Maedonalds  which  took  place  here  in  161)2. 

<alcncoc,  post-v.  and  tp.,  cap.  of  McLeo<l  co.,  Minn., 
is  situated  on  (ho  Buffalo  River,  60  miles  W,  of  St.  Paul, 
on  the  Hastings  and  Dakota  U.  11.  It  has  several  good 
hotels.  2  grain-elevators,  .'1  churches,  I  weekly  newspaper, 
and  a  seminary.  It  is  in  the  centre  of  a  rich  farming  conn- 
try,  and  has  an  abundance  of  timber  and  water.  Pop.  487. 
L.  Hall,  Ed.  "  Glencoi:  Wkkkly  RK(JisTi:n. 

Glenooe,  post-tp.  of  Buffalo  co.,  Wis.     Pop.  07*1. 

(iirn  <'ove,  post-v.  of  Oyster  Bay  Ip.,  Queens  eo.,  N.  Y., 
has  a  liro  insurance  company,  a  corn-starch  factory,  IJ 
ehurtln'S.  and  2  wi-ekly  newspapers.  It  is  on  the  Locust 
Valley  brnneh  of  the  Long  Islaml  B.  R. 

Glen'dale,  post-v.  of  Sloekbridge  Ip.,  Berkshire  co., 
Mass.,  on  the  Housatonic  River  and  H.  H.,  18  miles  S.  W. 
of  Pittsfield,  has  important  manufactures  of  paper,  wool- 
Icn-^.  etc. 

Glendalc,  tp.  of  McLeod  co.,  Minn,     Pop.  627. 


Glendalc,  tp.  of  Scott  co.,  Minn.     Pop.  .187. 

Glendule,  a  v.  of  Washoe  co.,  Nev.     Pop.  129. 

Glenclale^  jiost-v.  of  Hamilton  co.,  0.,  on  the  Cincin- 
nati Hamilton  and  Dayton  R.  K..  1 J  miles  from  Cincinnati. 
It  is  the  site  of  a  female  seminary.     Pop.  17S0. 

Gleiidale,  post-tp.  of  Monroe  co..  Wis.     Pop.  f>79. 

(;ieiidule,  Uattle  of.  See  Frazier's  Farm,  Bat- 
TLK  or. 

Glen'dotly  a  b.  of  Xorthampton  co..  Pa.,  on  the  Lehigh 
River,  2  miles  S.  W.  of  Ea>toii,  un  (he  Lehigh  Valley  R.  R. 
and  the  Central  U.  K.  of  New  Jersey.  It  has  manufacture!) 
of  iron.     Pop.  7U7. 

Gleudora'do,  tp.  of  Benton  co.,  Minn.     Pop.  l.'iO. 

Glen'dower  (Sir  Owen).  {Ouuln  Glyndtrr  Ihi),  b.  in 
Merionethshire.  Wales,  about  l.'JJO,  great-grandson  of  Lle- 
wellyn, the  last  Welsh  monarch;  studied  law,  was  made  a 
barrister  of  London,  beeamc  an  es(juiro  of  Richard  II. 's 
guard,  and  in  i;i87  was  knighted.  Suspected  of  disloyally 
by  Henry  IV.,  a  ]-.art  of  his  estates  were  given  to  LordOrey 
of  Unlhin  (l."0'J).  and  having  appealed  in  vain  for  redrr.-^s 
to  Parliament,  he  in  1  IdO  took  arms,  deelared  himself 
monarch  of  Wales,  and  carried  on  war  with  general  sueeess. 
though  opposed  by  Henry  IV.  in  person.  Lord  Talbot,  and 
other  able  leaders,  among  whom  was  SirKihvard  iMortimer, 
whom  he  won  to  bis  side.  He  then  entered  into  an  nllianee 
with  the  Pereies,  after  whose  final  defeat  lie  still  carried  on 
the  war  with  varying  fortunes,  with  the  aid  of  the  French. 
Henry  V.  finally  offered  him  full  pardon  :  shortly  after 
which  ho  d.  at  Monnington,  Herclbrdshire,  Sept.  20,  1415. 

Glen  Ei'der,  post-tp.  of  Mitehell  co.,  Kan,     Pop.  25. 

Glenelp',  a  river  of  Australia,  in  Victoria,  where  it 
rises  in  flu-  (Jrnnipian  Mountains.  It  passes  into  South 
Australia,  and  falls  into  the  Southern  Ocean  K.  of  Capo 
Northumberland. 

Glengar'ry,  the  most  easterly  county  of  Ontario,  Can- 
ada, bounded  on  the  S.  E.  by  the  St.  Lawrence  River,  and 
on  the  E.  by  the  province  of  Quebec.  Area,  about  440 
(■■quaro  miles.  It  is  judicially  united  with  Storniont  and 
Dundas  cos.  Cap.  Cornwall,  Stonnonl  co.  It  is  tra\ersed 
by  tlie  Grand  Trunk  Railway.     Pop.  20.524. 

Glen'ham,  post-v.  of  Fisbkill  tp..  Dutchess  eo.,  N.  Y., 
en  tho  Dutchess  and  Columbia  R.  R.,  5  miles  E.  of  Ncw- 
burg.     It  has  important  woollen  manufactures.     Pop.  924. 

Glen  Ila'ven,  tp.  and  post-v.  of  Grant  co.,  AVis.,  on 
the  Mississippi.  20  miles  S.  of  Prairie  du  Chien.  Pop.  of 
V.  Ifi;!;  of  tp.  1177. 

Glcnmore,  tp.  of  Brown  co.,  Wis.     Pop.  730. 

Calenn,  post-v.  and  tp.  of  Montgomery  co.,  N.  Y.,  on  the 
S.  side  of  the  Mohawk.  The  vilhige  has  a  ehecsc-faetory 
and  other  industrial  interests.  The  tj).  contains  Fulton- 
viLLK  (which  see)  and  other  villages.     P.  145;  of  tp.  2782. 

Glenn  Spring,  post-tp.  of  Spartanburg  eo..  S.  C.  86 
miles  N.  W.  of  Columbia,  lias  saline  suljihur  springs,  re- 
.*orted  to  for  the  cure  of  dyspepsia  mid  other  conijilaints.  The 
Hcenery  is  pleasant  and  the  climate  delightful.     Pop.  1814. 

Glenrock',  tp.  of  Nemaha  co..  Neb.     Pop.  5S2. 

Glen  Roek,  jmst-v.  of  Shrewsbury  tp.,  York  eo.,  Pa., 
on  (be  Xcirllurn  Central  R.  R.,  15  niik'S  S.  of  York.  Has 
nuinufiictures  of  cordage,  woollen  goods,  ete..  a  national 
bank,  and  a  weekly  ncwspaj)er.  Iron  ore  is  found  in  the 
vicinity.     Pop.  5.17. 

Gleil  Hose,  post-v.,  cap.  of  Soniervillo  eo.,  Tex. 

<alenr(»y%  a  valley  of  Scotland,  in  the  county  of  Inver- 
ness, along  llie  Hoy,  which  runs  into  the  Spean.  On  eacli 
side  of  this  valley,  and  at  exactly  the  same  elevation,  ap- 
pear three  roads  or  shelves  running  parallel  with  each  other, 
the  first  at  an  elevation  of  1  l.'lOi  feet  above  the  level  of  the 
sea.  tlie  second  80  feet  lower,  and  the  tliird  212  feel  tower 
than  tho  second.  This  most  remarkable  plienomeiion  wns 
caused,  it  is  said,  cither  by  tho  sul>sidenee  of  a  lake  or  by 
tho  rising  of  the  land.  The  jiopular  cxjdanation  declares 
the  shelves  to  be  tho  roads  of  tho  heroes  of  Ossian. 

Glen  Roy,  post-v.  of  Hovard  co.,  la. 

<ilen's  faMs,  pi»st-v.  of  Warren  eo.,  N.  Y.,  is  on  tho 
Rensselaer  mid  Siirat<iga  R.  R..  50  mik-s  by  rail  N.  of  Al- 
bany, on  the  Hudson  between  Saratoga  Springs  and  Lake 
George,  9  miles  from  the  latter.  It  is  noted  for  its  cave, 
water-power,  mills,  lime,  black  mnrhle.  canal,  waterworks, 
beaulilul  f<ninlain.  and  han<lsoine  soldiers'  monument.  It 
has  a  large  iron  foundry,  miieliine-shop.  gasworks,  [>uper- 
mill.  2  grist-mills.  1  stone-sawing  mill,  tt  largo  saw  mills 
run  by  waler-jiower.  with  a  tittal  of  42  gates,  rt  Inth-mills, 

2  steam  saw  and  planing  mills.  2  plaster  mills.  28  lime- 
kilns, which  turn  out  over  IKfl.OOO  barrels  of  lime  nnnmilly, 

3  carriage  manufactories,  a  sewlng-maehine  fai-foi'y.  2  f^'nn- 
shops,  3  bauk.4,  2  weekly  nc^vspnpers,  a  ladies'  seminary. 
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academy,  insurance  corapau}',  2  opera-houses,  7  churcheB. 
Pop.  -IJOO.  Ed.  *'  Gless  Falls  Messenger. 

Glen'ville,  tp.  of  Ruseell  co.,  Ala.  Pop.  1712. 
Glenville,  tp.  and  post-v.  of  Schenectady  co.,  N.  T., 
on  the  X.  side  uf  the  Mohawk,  here  crossed  by  the  iron 
railroad  brid'^-cs  of  llie  New  York  Central  and  the  Saratoga 
branch  of  the  Rensselaer  and  Saratoga  R.  R..  and  by  two 
other  bridges.     Pop.  2973. 

Cilenville,  tp.  and  post-v.,  cap.  of  Gilmer  co.,  West 
Va.,  33  miles  S.  of  West  Union.     Pop.  174;  of  tp.  1422. 

Glen'wood,  city  and  tp..  cap.  of  Mills  co..  la.,  on  the 
BiirIiiii;ton  and  Missouri  River  R.  R..  20  miles  S.  of  Coun- 
cil Bhiifs.  It  has  1  national  bauk,  1  foundry.  1  soap-fac- 
tory. 1  furniture  manufactory,  4  churches.  2  newspapers,  2 
hotels,  1  livery  stable,  and  the  usual  number  of  stores,  etc. 
Pop.  of  eitv.  12111  :  of  tp..  exclusive  of  city,  S12. 

g".  M.  McBniun.  Manager  "Opinion"  Office. 
Glenwood,  tp.  of  Winneshiek  co.,  la.     Pop.  1196. 
GlenAVOod,  post-tp.  of  Aroostook  co.,  Me.     Pop.  1S5. 
Glenwood,  post-v.  and  tp.,  cap.  of  Pope  co.,  Minn.,  is 
situated  in  a  beautiful  wooded  glcu  100  feet  below  the  level 
prairie,  overlooking  Lake  Whipple.     It  has  good  hotel  ac- 
commodations, excellent  schools,  stores,  mill,  shops,  water- 
power,  1  weekly  newspaper,  and  a  substantial  trade.     Pop. 
of  tp.  214.  Ed.  of  "  Eagle." 

Glenwood^  post-v.  and  tp.  of  Schuyler  co.,  Mo.,  120 
miles  N.  of  St.  Louis,  on  St.  Louis  Kansiis  City  and  North- 
ern R.  R.,  65  miles  W.  of  the  Mississippi  River,  on  the 
Missouri  Iowa  and  Nebraska  R.  R.,  and  2  miles  from  the 
county-seat.  It  has  a  woollen-factory,  a  foundry,  a  ma- 
ehine-shop,  a  flouring-mill,  a  hub  and  spoke  factory,  2 
wagon-fuctories,  2  churches,  2  hotels,  1  newspaper,  a 
SI 0^000  school-house.  1  bank,  etc.  Principal  business,  man- 
ufacturing and  shipping.     Pop.  of  tp.  1101. 

II.  D.  B.  Cttleu,  En.  "Criterion." 
Gles'son,  tp.  of  Duplin  co.,  N.  C.  Pop.  481. 
Gleyre  (Gabriel  Craules),  a  French  painter,  b.  at 
Chevilly,  canton  de  Vaud.  Switzerland,  iu  IS07  :  studied  at 
Lyons  "and  at  Paris  under  Ilersent;  went  to  Italy,  and 
made  close  study  of  Italian  art ;  thenco  to  the  East,  Egypt, 
Abyssinia.  Turliey,  Greece.  His  pictures  are  not  numerous. 
St.'jvhn  at  Patniits,  Eveninrj,  The  Dejnirture  of  the  Apostles, 
The  Nymph  Echo,  Siicchantrs,  Pentecost,  The  Ej-cnttion  of 
Maj-tr  Duv<d,  are  the  Vest  known  ;  but  all  his  work  is  re- 
markable for  the  combination  of  severe  study  with  strong 
imagination  and  freedom  from  conventional  rules.  An  at- 
tack of  ophthalmia  which  threatened  loss  of  sight  inter- 
rupted his  activity,  and  perhaps  gave  to  his  later  pieces 
the  tone  of  melancholy  which  pervades  them ;  but,  though 
exhibiting  less  than  becomes  his  fame,  he  still  produces 
works  which  museums  and  churches  are  proud  to  obtain. 
Paul  Delaroche,  no  longer  able  to  teach  himself,  advised 
his  pupils  to  pursue  their  studies  in  the  studio  of  Gleyre, 
the  "  poet-painter,"  as  he  was  called  at  the  beginning  of 
his  career.  0.  B.  Frotuingham. 

GUd'deUf  tp.  and  post-v.  of  Carroll  co..  la.,  on  the 
Chicago  and  North-western  R.  R.,  100  miles  N.  E.  of  Coun- 
cil Blutfs.     Pop.  of  V.  177  ;  of  tp.  438. 

Glid'den  (George  D.  B.),  U.  S.  N.,  b.  Apr.  15, 1S44,  in 
Maine:  graduated  at  the  Naval  Academy  in  1803;  became 
a  master  in  186G,  a  lieutenant  in  1807,  a  lieutenant-com- 
mander in  18(iS  :  served  in  the  Seminole  at  the  battle  of 
Mobile  Bay  (Aug.  5.  1804),  and  received  the  commendation 
of  his  commanding  officer,  Com.  Edward  Donaldson,  for 
behaving  "with  the  utmost  coolness"  during  the  action. 

Foshall  a.  Parker. 
Glid'don  (George  Robins),  b.  in  Devon,  England.  1800, 
was  the  son  of  John  Gliddon.the  U.  S.  consul  tu  Egypt,  in 
which  country  the  son  lived  twenty-three  years,  and  was 
long  U.  S.  vice-consul  at  Cairo;  lectured  in  tlic  U.  S. ;  be- 
came agent  of  the  Honduras  Interoccanic  Railway,  and  d. 
at  Panama  Nov.  16,  1857.  Author  of  Memoir  on  the  Cot- 
ton iif  E<jypty  1841;  Ajipeal  to  the  Antiquaries  on  the  De- 
struction or'  the  Monuments  nf  Et/i/pt,  1841 ;  Effj/ptian  Arch.r- 
ohtf)i/,  1S41  ;  Otia  ^Erji/ptiaca,  1849;  Aneioit  Efji/pt.  1850; 
and,  with  Dr.  J.  C.  Nott,  wrote  Types  of  Manfcind  (1854) 
and  Tndifjenons  Races  of  the  Earth,  1857,  etc. 

Glio'ma  [GnyXio,  "glue"],plu.  Gliomata,  a  tumor  of 
the  brain-substance,  believed  to  be  jiroduced  by  excessive 
growth  of  connective  clement  of  that  substance  at  the  ex- 
pense of  the  proper  nerve-elements.  It  consists  of  a  finely 
reticulated  material  containing  many  roundish  nuclei.  It 
is  not  definitely  circumscribed,  and  never  involves  the 
meninges.  It  was  formerly  confounded  with  cancer,  from 
which  it  appears  to  be  quite  distinct.  Its  diagnosis  is  very 
obscure  during  life,  and  its  treatment,  when  suspected  to 
exist,  can  be  only  palliative  of  the  symptoms,  such  as  local 


or  general  paralysis,  which  may  be  present.  It  is  a  dis- 
ease of  youth,  rather  than  of  old  age. 

Glis'an  (Rodney),  M.  D.,  b.  Jan.  29, 1827,  at  Linganore, 
Frederick  co.,  Md, :  gradaated  in  the  medical  deparlmcnt 
of  the  University  of  Maryland,  Baltimore,  Md.,  Mar..  1840  ; 
passed  an  examination  before  an  army  medical  board  in 
Nov.,  1840  :  commissioned  an  assistant  surgeon  U.  S.  A.  in 
May,  1850  :  ten  years'  scrviee  in  the  army — five  being  on 
Plains,  and  five  in  Oregon  during  her  Territorial  Indian 
wars;  has  been  for  fifteen  years  in  successful  practice  of 
his  profession  at  Portland,  Or.  ;  is  president  of  the  medical 
society  of  Multnomah  eo.  Author  of  various  articles  on 
Climate  and  Medical  Topofjraphy,  and  a  Journal  of  Army 
Life,  published  in  1874. 

Glis'son  fFuANcrs).  M.  D.,  b.  at  Rampisham.  Dorset- 
shire, Eng.,  1597;  took  the  master's  degree  at  both  Cam- 
bridge and  Oxford;  look  the  degrees  in  medicine  at  Cam- 
bridge (M.  D.  Ifi34),  and  in  the  same  year  became  profes- 
sor of  physic  thei'c;  held  the  royal  professorship  of  medi- 
cine iu  the  College  of  Physicians,  London,  and  in  1630  be- 
came professor  of  anatomy  there.  He  wrote  learned  Latin 
treatises  on  the  anatomy  of  the  liver  (1654).  on  rickets 
(lC50).on  the  intestines  (167G),and  othcrworks;  practised 
at  London  and  Colchester ;  had  a  wide  fame  as  a  subtle  and 
profound  philosopher  and  a  skilful  anatomist.  His  fame 
is  perpetuated  in  "  Glisson's  capsule,"  a  constituent  of  the 
liver  first  discovered  by  him.  He  was  a  royalist.  D.  in 
London  1077. 

Glis'son  (Oliver  S.),  b.  Jan.  18,  1S09,  in  Ohio  ;  en- 
tered the  navy  as  a  midshipman  Nov.  1,  1820;  became  a 
passed  midshipman  in  1832,  a  lieutenant  in  1837,  a  com- 
mander in  1855,  a  captain  in  1SG2,  a  commodore  in  1866, 
a  rear-admiral  in  1870;  retired  in  1871.  He  commanded 
the  steamer  Santiago  de  Cuba  in  both  the  Fort  Fisher 
fights.  Rear-admiral  Porter,  in  his  "commendatory  let- 
ter" of  Jan.  28.  1865.  writes:  "  To  Capt.  0.  H.  Ghsson, 
commanding  the  Santiago  do  Cuba,  I  am  particularly  in- 
debted for  his  zeal  in  covering  the  troops,  landing  guns, 
and  taking  his  division  into  action.  I  recommend  him 
for  promotion."  Foxhall  A.  Parker. 

Globe,  Artificial,  a  sphere  on  which  is  a  map.  Globes 
set  forth  the  earth  or  heavens,  and  are  called  terrestrial  or 
celestial.  On  the  latter  the  stars  appear  as  they  would  if 
seen  from  the  centre  of  the  earth,  while  the  former  is  a 
literal  copy  of  the  earth  itself,  with  the  addition  of  lines  or 
circles  to  enable  us  to  determine  the  jiosition  of  places  and 
the  movements  of  the  sun  and  planets.  The  globe  is  thus, 
in  reality,  a  spherical  map.  and  is  superior  to  an  ordinary 
plane  chart  by  giving  more  readily  an  understanding  of 
the  relative  distances  of  places,  espccinliy  as  regards  their 
position  on  the  ball,  and  in  determining  problems  in  navi- 
gation and  time.  By  its  aid  many  important  questions  may 
be  solved,  if  not  very  accurately,  at  least  promptly,  and 
well  enough  for  most  practical  purposes.  In  schools, 
globes  arc  invaluable  as  a  step  in  "object  teaching,"  since 
by  familiarity  with  them  the  young  obtain  far  better  ideas 
of  general  geogra])hy  than  tbey  can  from  plane  ebarts, 
as  appears  from  the  spherical  map.  The  oldest  globe 
in  existence  is  that  iu  the  Museum  Borgia  at  Velletri, 
probably  from  the  year  1225.  Celestial  globes  of  gtdd.  on 
which  the  stars  were  represented  by  pearls,  were  made 
by  the  Arabs.  But  the  impetus  whie-h  ibe  Arabs  gave  to 
astronomy  and  geograpliy  was  discouraged  hy  the  Church, 
which  opposed  the  theory  that  the  world  was  round.  The 
first  modern  globe-maker  was  Johann  Sehoner  (b.  1477  at 
Karlstadt  in  Franconia),  a  distinguished  mathematician 
and  astronomer.  Tycbo  Brahe  also  made  many  globes; 
one  of  these,  4  feet  7  inches  in  diameter,  and  ma<le  of  cop- 
per, was  seen  by  M.  Picard  at  Copenhagen  in  1671. 

The  process  of  making  globes  is  simple,  but  requires 
great  accuracy.  A  ball  of  iron  or  of  wood,  to  servo  as  a 
base  on  which  to  maivc  the  globe,  is  first  made,  with  stout 
wires  projecting  from  the  poles.  It  is  covered  with  a  coat- 
ing of  dry  paper,  and  on  this  are  laid  as  many  sheets  of 
coarse  soft  or  hard  paper,  damped,  as  are  necessary  to  the 
requisite  thickness,  which  is  generally  half  an  inch,  more 
or  less,  according  to  the  size.  This  of  course,  when  dry, 
makes  a  hollow  ball  of  jyapicr-mach^  or  thick  pasteboard. 
When  dry  it  is  hung  by  the  wires  in  sockets,  and  made  to 
turn  rapidly,  and  while  so  revolving  the  edge  of  a  sharp 
knife  cuts  the  globe  into  two  hemispheres.  A  round  stick 
for  an  axis  and  support  is  placed  within,  and  a  stout  wire 
projecting  from  either  end  forms  the  poles.  The  two  seg- 
ments are  then  united  and  joined  with  glue.  This  is  placed 
in  a  semicircular  di^k  or  band  of  steel,  and  being  coated 
with  whiting  and  size  is  made  to  revolve.  The  edge  of  the 
steel  band  removes  any  excess  of  size,  the  process  being  in 
fact  turning.  The  equator  and  ecliptic  and  lines  of  latitude 
and  longitude  arc  then  marked  with  great  care.  The  two 
crossings  of  the  equator  and  ecliptic,  or  the  points  of  the 
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oqninoxofl.  arc  usually  the  lino  of  the  first  meridian,  and 
from  the  point  of  the  vernal  equinox  the  degrtes  on  the 
equulor  and  ecliplic  hegin.  The  nin|i&,  whirh  are  Reue- 
rsxlly  miide  in  twenty-four  pieces,  with  two  ciroulnr  pieces 
for  the  polos,  lire  now  fitted  and  pasted  on.  Tliey  are  tlien 
dried  and  hiphly  sized  before  heinj?  varnished.  The  brass 
circle  in  which  most  globes  hang  by  their  poU^y  is  called  the 
universal  meridian,  since  any  given  place  on  the  earth's 
eurface  may  come  within  it.  Thirt  l)ra?s  meridian  is  held 
within  the  broad  Hat  circle  of  wood  called  the  horizon  by 
gliiling  in  two  grooves.  Of  late  years  the  horizon  has  in 
some  glolics  been  so  constructed  as  to  revolve  with  ease. 
This  horizon  is  supported  by  two  arms  and  a  base  forming 
a  stand,  on  which  it  rests.  By  sliding  the  meridian  the 
poles  of  ll'.e  g'ube  can  of  course  ai-sume  any  point  from  the 
horizon  to  the  vertical.  The  brazen  meridian  is  divided  into 
360  equal  parts  called  degrees.  On  one  side  of  the  meridian. 
or  tho  lover  arnncircle,  they  are  numbered  from  1  to  90 
from  the  poles  to  the  equator,  to  give  the  elevation  of  tho 
former.  In  iho  upper  semicircle  the  same  numbers  from 
the  equator  to  tho  poles  are  used  to  ascertain  the  latitude 
of  any  point  on  the  earth's  surface  Excellent  globes  are 
ma'Ie  in  London,  but  when  ordered  from  a  distance  or  for 
the  colonies  they  are  often  faulty.  A  glol)e  costing  £18 
was  supplied  in  1S70  by  one  of  the  best  mnkcrs  in  London, 
on  which  the  city  of  Chicago  was  nut  to  be  found  :  and  a  very 
hirgo  one  which  is  now  bj'  the  writer  contains  an  incredible 
number  of  similar  errors  in  its  American  geography.  Kx- 
cellent  globes  are  now  made  by  several  American  manu- 
facturers. Mauy  of  them  are  unexcelled  by  iiny  produced 
abroad.  CH.^Ri.rs  G.  Lki.and. 

Globe  Ain'aranth,the  Gomphrena  glohosa,  a  flowering 
plant  well  known  in  cultivation  for  its  globose  purple  or 
white  heads  of  imperishable  flower.s — one  of  the  kinds 
known  as  tmmorteUes.  This  species  is  East  Indian.  Many 
of  the  South  American  species  (herbs  or  shrubs)  are  prized 
for  their  medicinal  virtues,  especially  Gomphrena  officinulis 
and  vtacrocepbala. 

Globe  Fishy  a  name  applied  to  several  fishes,  mostly 


Pennant's  (Jlobe  Fish, 
marine,  and  of  the  genus  Tdraotiim.  Like  other  fishes  of 
thu  fiimily,  they  have  the  power  of  pufling  themselves  up 
by  swallowing  air.  In  this  condition  they  sometimes  lose 
their  balance,  and  float  iii  a  helpless  state  upon  the  water. 
They  arc  protected  by  sharp  spines.  The  U.  8.  coasts  have 
one  species  or  more  ;  the  7.  J'ennantii  is  European. 

Globe  Flow'er  [so  named  from  the  almost  spherical 
shape  of  the  bIo>J!-om],  a  genus  (  Troll  hm)  nf  perennial  her  lis 
of  the  order  Uanunculaceac.  Trollius  /CnrDfiu  iii  and  Aii- 
tttirttn  are  cultivated  ornamental  plants.  T.  laxut  is  a  rather 
rare  plant  of  the  U.  S.,  and  the  only  American  species. 

Globe  Vil'lage,  post-v.  of  Southbridgo  tp.,  ^yorceste^ 
CO.,  Ma-'s.,  on  the  Boston  Hartford  and  Eric  R.  U.,  has 
wonlleu-mills  and  mousseliuc  de  laino  print-works. 

<Jlob'illiii,  f  I)a  semi -solid  nitrogenous  substance  which 
c^ui.'-titutea  a  large  proportion  of  the  bulk  of  the  red  glob- 
ules of  the  blood.  It  is  ooagulablo  by  heat,  insr>lublo  in 
cold  water,  and  is  found  intimately  associated  with  a  little 
fat  and  some  inorganic  salts.  It  is  closely  akin  to  albumen, 
and  is  called  an  albuminoid.  Its  composition  iri  given  in 
the  art.  Ai,niMiNoii»s  (which  see).  But  some  late  author- 
ities que^^tion  its  existence  as  a  distinct  principle.  (2) 
(ilobulin.  fil)rinogin,  myosin,  and  vitellin  are  collectively 
called  glolndiiis — a  name  which  is  (.'I)  also  given  to  the 
granules  (77^5  of  an  inch  in  diameter)  found  in  the  lymph 
of  the  animal  abs  »rbent  system,  and  regarded  by  some  as 
a  variety  of  leucocytes.  From  tho  threefold  application 
of  this  word  Slime  confusion  has  arisen. 

(■lohiqeri'nn^  an  interesting  genua  of  microscopic 
foriiminifers.  each  roughly  globular;  but  mnssos  of  Ulobi- 
gcrinio  nre  eommorily  found  united  in  a  sumowhat  rasp- 
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berry-shaped  lump,  tho  parent  organism  from  time  to  time 
forming  new  animals  by  budding.  These  creatures  abound 
in  deep-sea  ooze  over  large  areas  of  the  ocean-bottom, 
where  their  shells  are  gradually  forming  new  chalk  strata. 
Glocester,  tp.  of  Providence  co.,  K.  I.,  contains  a  num- 
ber of  nianulacturing  villages.     Pop.  2U86. 

GlogaUf  or  Gross^Glo^au^  town  of  Prussia,  in  tho 
province  of  Silesia,  on  the  left  bank  of  tho  Oder.  It  is 
strongly  fortified,  and  has  largo  breweries  and  manufa^'- 
tures  of  beet-root  sugar,  tobacco,  woollen  and  linen  fab- 
rics, and  paper.      Pop.  IS, 206. 

Glom'incn^  the  largest  river  of  Norway,  rises  in  lat. 
62°  40'  N.  and  Ion.  11°  i(J'  E..  at  an  elevation  of  2-lI'J  feet. 
After  joining  the  Vormen  it  is  called  the  Stor-EIv,  and  falls 
into  the  Skagerack.  Its  course  is  about  400  miles  long,  and 
its  volume  of  water  very  considerable,  but  its  navigation 
is  mucli  impeded  by  falls,  of  which  the  Sarp,  10  miles  from 
its  mouth  and  70  feet  high,  is  the  most  remarkable. 
Glouoine*  See  Nitro-glvckbink. 
Glo'ria,  in  music,  one  of  the  principal  divisions  of  a 
Catholic  or  liturgical  mass,  being  the  music  to  the  words 
of  the  hymn  "  Gloria  in  excelsis  I)co,"  etc.  In  masses  of 
a  diversified  and  elaborate  character  the  Gloria  frequently 
embraces  several  movements,  consisting  of  solos,  ducts, 
etc.,  and  choruses.  The  word  is  also  used  for  the  doxology 
Gloria  Patri,  "  Glory  be  to  tho  Father,"  etc., and  the  tiloria 
Tibi,  "  Glory  be  to  Thee,  0  Lord," 

Glo'ria  in  Excel'sis  De'o  [Lat.  for  '*  Glory  be  to 
Go(l  on  high  "].  the  title  of  the  greater  doxology,  being  the 
first  words  of  that  formula.  It  is  also  called  the  .■\ngelic 
Hymn,  because  the  first  words  were  sung  by  the  angels  on 
the  plains  of  Bethlehem  (Luke  ii.  14).  With  slight  differ- 
ences it  is  useil  by  the  Greek,  Latin,  Lutheran,  Anglican, 
W'esleyan,  Methodist  Episcopal,  and  some  other  churches, 
being  a  part  of  the  ofhec  fur  the  Holy  Communion.  It 
dates  from  the  second  century,  and  was  originally  the  raorn- 
ing  hymn  of  the  Greek  Churcli. 

Glo'ria  Pa'tri  ("  Glory  be  to  the  Father  "),  the  les.ser 
doxology,  a  very  ancient  ascription  of  praise  to  the 
Holy  Trinity — a  brief  hymn  which  is  believed  to 
have  taken  its  present  form  about  tlio  tirao  of  tho 
origin  of  the  Arian  controversy. 

Glorio'sa,  a  genus  of  liliaceous  flowering  plants 

(remarkable    for   having   tho   leaves    tipi)ed    with   a 

short  tendril  or  hook),  of  which  the  best  known  is 

the   G.  Hupcrbn,   a  tuberous  East  Indian    ])ercnnial 

,  -  *-      herb,  with  very  fine  red  and  yellow  flowers,  seen  in 

^'-•z    greenhouse  culture. 

'  •  ■'  Gloss    [yXCiaaa,   the  " tongue,"  "language,"  be- 

iiiso  it  explains  verbal  difficulties],  an  explanation 
-ritten  upon  a  M.S.  writing  between  the  lines,  along 
tho  margins,  or  upon  a  separate  juirchmeut.  de- 
signed to  explain  foreign,  olisolete,  provincial,  or 
technical  words  or  obscure  phrases.  Tho  tircek, 
Hebre^v,  and  Vulgate  texts  of  the  Bible  and  the 
canon  and  civil  law  were  tho  subjects  of  many  and 
often  important  glosses.  Sometimes  the  gloss  is 
more  than  a  verbal  explanation,  and  takes  tho  form  of  a 
logical  elucidation. 

Glos'sop,  town  of  England,  in  Derbyshire,  has  iron- 
foundries,  paper-mills,  dycworks.  bleaching-fields  and  man- 
ufactures of  woollens.  Pot).  17,010 ;  with  surroundings^ 
20,67:i. 

GloHCCstor  (glos'ter),  city  of  Knglaini,  the  capital  of 
tho  county  of  Gloucester,  on  the  left  liank  of  the  Severn. 
It  is  well  built  antl  laid  out,  its  four  main  thoroughfares 
crossing  each  other  at  right  angles  in  its  ecutre,  and  \Tith 
its  docks  anil  wharves  conveniently  situated  fur  a  speedy 
communication  between  the  harbor  and  the  railways.  Its 
cathedral,  commenceil  in  1017,  is  one  of  the  finest  in  Eng- 
land, especially  its  square  tower,  22.'!  feel  high.  Its  steel 
and  iron  manufactures  (railway  fittings,  iigrieuUural  imple- 
ments, cutlery,  pins,  otc.)  are  very  extensive.  Gloucester, 
Worcester,  ami  Hereford  form  together  a  choir  which  gives 
its  celebrated  annual  concerts  alternately  in  one  of  tho 
three  cities.  The  see  of  Gloucester  has  since  1812  been 
united  with  that  of  liristul.  Tlie  seo-house  is  at  Gloucosler, 
but  there  are  se|iarate  cathedral  establishments.  P.  1H,3;]0  ; 
of  i>arliameulary  borough,  3I,HU4. 

Gloucester,  the  north-easternmost  cminty  of  New 
Brunswick,  Iiominion  of  C'anathi.  bounded  on  thu  N.  by 
tho  Bay  of  Chaleurs.  It  is  mostly  fertile,  but  is  somewhat 
broken.  Agriculture,  shipbuilding,  fishing,  and  lumbering 
are  tho  chief  pursuits.  It  is  intersected  by  the  Inter- 
colonial Railway.     Cap.  Bathurst.     Pup.  1S,8I0. 

GloiireNter,  county  of  Smilhern  Nrw  Jersey,  bounded 
on  the  N.  \V.  by  Iho  Helaware  Hiver.  The  surface  is  gen 
erally   level;   tho  western  part  is  very  fertile.     Area,  2'»0 
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square  miles.     Grain,  sweet  potatoes,  and  garden  products 

are  the  staple  crops.  Flour,  carnages,  iron,  and  gla?s  are 
manufaetured.  It  is  intersected  by  the  New  Jersey  Southern 
R.  R.     Cap.  Woodbury.     Pop.  21,602. 

Gloucester,  county  of  the  peninsula  of  Virginia, 
bounded  on  the  E.  by  Chesapeake  and  Mobja<;k  bays,  and 
on  the  S.  bv  the  York  River.  The  surface  is  level  and  pro- 
ductive. tJrain,  firewood,  fish,  and  oysters  are  exported. 
Area,  2S0  square  miles.  Cap.  Gloucester  C.  H.  P.  10,211. 
Gloucester,  city  and  seaport  of  Essex  co..  Mass..  near 
the  exiremity  of  Cape  Ann,  28  miles  N.  E.  of  Boston,  with 
which  it  is  connected  by  a  branch  of  the  Eastern  R.  R.  It 
received  its  name  from  Gloucester,  England,  whence  many 
of  its  early  settlers  came.  It  was  settled  in  1623,  incor- 
porated a  town  in  1642,  and  became  a  city  in  1S74.  It  con- 
tains a  city  hal\,  13  churches,  21  school-houses,  3  national 
and  1  savings  bank,  a  public  library,  3  hotels,  6  post-offices, 
and  2  weekly  newspapers.  The  business  is  mainly  confined 
to  the  fisheries  and  the  granite  industry.  It  is  also  quite 
popular  as  a  summer  resort.  In  1?73  the  valuation  was 
§3,000,000,  and  the  product  of  the  fisheries  for  the  year 
54,000,000.  It  has  a  very  fine  harbor.  Pop.  in  1S70, 15,389. 
A.  F.  Sticksev,  Ed.  "Gloucester  Telegram." 
Gloucester,  tp.  of  Camden  co.,  N.  J.  Pop.  2710. 
(Gloucester,  tp.  of  Transylvania  co.,  N.  C.  Pop. 
372. 

Gloucester  City,  post-v.  of  Newton  tp.,  Camden  co., 
N.  J.,  on  the  Delaware,  opposite  the  lowcrpart  of  Philadcl- 
])hia,  and  4  miles  below  Camden,  on  the  West  Jersey  R.  R. 
It  has  several  churches  and  manufactories.     Pop.  3682. 

Gloucester  Court-house,  post-v.,  cap.  of  Gloucester 
CO..  Va..  H  miles  from  AVarc  River.  It  has  a  flour-mill,  a 
saw-mill,  1  newspaper,  2  coach  manufactories,  stores,  etc. 
P.  W.  Page,  Prop.  "  Gloucester  IIerald." 
Gloucestershire,  county  of  England,  is  situated 
around  the  estuary  of  the  Severn.  Area,  125S  square 
miles.  Pop.  634,320.  The  eastern  part  is  occupied  by  the 
Cotswold  Hills.  Here  the  soil  covering  the  rocks  is  thin, 
yet  affords  excellent  pastures,  especially  for  sheep.  The 
central  part  is  a  valley  formed  by  the  Severn,  with  very  rich 
soil  and  a  peculiar  climate,  which  ripens  all  fruits  very 
early.  The  western  part  is  the  Forest  of  Dean,  of  which 
about  20,000  acres  belong  to  the  Crown.  Besides  agricul- 
ture and  dairying,  many  branches  of  manufacture,  especi- 
ally that  of  woollen  goods,  are  pursued.  Coal-mining  and 
the  iron  industry  are  also  extensively  carried  on. 

Gloves  [Ang-Sax.  gl^*/,  a  covering  for  the  hands,  usu- 
allv  of  leather  or  textile  fabric,  enclosing  each  digit  sepa- 
rately, and  sumetimes  extending  up  the  arm]  were  worn  in 
ancient  times  by  the  Persians  as  a  protection  from  cold, 
but  in  Greece  and  Rome  they  were  only  used  by  husband- 
men during  the  performance  of  certain  kinds  of  field-labor 
as  a  protection  from  thorns.  In  the  early  Middle  Ages 
they  became  quite  common.  Knights,  priests,  and  ladies 
used  them,  and  they  received  different  symbolical  signifi- 
cations of  love,  challenge,  submission,  etc.  It  was  not, 
however,  until  the  age  of  Louis  XIV.  that  they  became 
part  of  elegant  dress  in  general,  but  after  that  time  their 
use  has  become  more  and  more  common.  During  the  reign 
of  Louis  XIV.  the  glovers  of  Paris  became  a  very  import- 
ant community;  the  king  renewed  their  statutes,  dating 
from  liyO;  in  these  they  were  styled  marchands-maitres- 
gantiers-parfumeurs,  and  alone  had  the  right  to  sell  or  pre- 
pare gloves.  Between  1644  anJ  1080,  Louis  XIV.  issued 
several  edicts  prohibiting  the  use  of  gloves  embroidered 
with  gold  or  silver.  Gentlemen's  gloves  at  this  period 
were  made  with  gauntlets  j  those  worn  by  ladies  covered 
the  arm. 

Gloves  are  made  of  leather,  fur,  and  cloth,  of  silk, 
linen  thread,  cotton,  and  worsted,  generally  woven  in  the 
same  manner  as  stockings.  Leather,  being  most  used  of 
these  materials,  is  of  chief  commercial  importance.  The 
principal  kinds  are  doe,  buck,  and  calf  skin ;  reindeer 
skin:  sheep  skin,  for  military  gloves;  lamb  skin,  of  which 
much  so-called  kid  is  manufactured;  and  veritable  kid, 
used  for  the  best  and  finest  gloves.  Dog  skin  is  much 
used;  and  the  skins  of  the  rat  and  the  kangaroo  are  re- 
ported to  be  employed  as  material  for  fine  gloves.  Calf 
skins  are  imported  from  the  Baltic;  lamb  skins,  from  the 
south  ofFrance,  Italy. Spain.  Turkey,  and  Austria:  kid  skins 
from  the  south  of  France,  Italy.  Switzerland.  Ireland,  and  the 
East  Indies.  Great  care  is  required  in  tawing  or  preparing 
kid  leather  for  gloves,  and  it  is  necessary  that  the  animal 
shall  be  killed  young,  because  so  soon  as  it  begins  to  feed 
on  herbage  its  skin  is  injured  for  this  purpose.  The  skin 
is  cleaned  in  running  water;  then,  having  been  slacked 
with  cream  of  lime,  or  lime  and  orpiment,  the  hair  is  re- 
moved from  it  with  pincers.  It  is  next  steeped  for  ten  or 
fifteen  days  in  lime-water,  then  washed  in  pure  water,  and 


soaked  in  fermented  bran-liquor.  Alum,  salt,  yolks  of  eggs, 
and  flour  are  used  to  soften  it,  a  larger  proportion  of  suit 
being  necessary  in  hot  weather  to  prevent  putrefaction.  It 
has  been  calculated  that  over  CO,i)OO.OfiO  eggs  are  used  to 
prepare  glove  leather  in  France  and  England.  The  skin 
is  next  dried,  worked  upon  the  softening-iron,  stretched,  and 
rubbed  with  pumice  to  render  it  smouth.  The  best  kid 
leather  is  manufactured  at  Armonay.  4U  miles  S.  of  Lyons. 
Lamb  skins  in  great  quantities  are  prepared  at  Yeovil 
in  Somersetshire,  England.  The  next  process  is  dyeing  the 
skins  intended  for  colored  gloves.  In  this  the  French  ex- 
cel, producing  a  great  variety  of  delicate  tints  ;  their  supe- 
riority is  attributable  partly  to  the  quality  of  the  water  in 
certain  places,  partly  to  the  clearness  of  the  atmosphere  in 
France.  Before  \So?t  the  method  of  cutting  out  gloves  was 
extremely  defective.  It  was  done  with  long  scissors  by 
workmen  who  had  no  definite  rules  to  guide  them  as  to  the 
size  and  shape  of  difi'erent  hands,  and  who  hardly  calculated 
the  stretching  capacity  of  the  leather.  Half  an  inch  more 
or  less  in  length  or  breadth  seems  to  have  been  regarded  as 
a  matter  of  little  importance;  and  in  a  manual  of  glove- 
making,  published  about  1S2S,  the  workman  is  directed  to 
use  his  own  middle  finger  as  a  standard  by  which  to  cut  the 
fingers  of  a  glove.  So  much  being  left  to  the  judgment,  it 
is  plain  that  careless  or  inexperienced  operators  must  have 
wasted  great  quantities  of  kid,  while  the  most  skilful  can 
seldom  have  succeeded  in  shaping  two  gloves  exactly  alike. 
In  1S19,  Vallet  d'Artois,  a  French  glove  manufacturer,  in- 
vented punches  {emporte-pitces)  in  three  sizes,  each  of 
which  cut  out  two  dozen  gloves  at  once.  But  economy  of 
labor  was  less  needed  than  improvement  in  its  result,  and 
the  idea  of  justly  calculating  the  lateral  and  longitudinal 
extension  of  leather  not  having  occurred  to  the  inventor, 
his  instruments,  though  ingeniously  conceived,  were  prac- 
tically of  little  value.  In  1S34,  Xavier  Jouvin  turned  his 
attention  to  inventing  a  new  method  of  cutting  out  gloves. 
This  young  man,  though  brought  up  as  a  working  glover, 
possessed  not  only  an  aptitude  for  mechanics,  but  also  much 
self-acquired  geometrical  knowledge,  and  a  patriotic  desire 
to  improve  and  extend  the  manufactures  of  his  native  town, 
Grenoble.  He  set  to  work  on  a  scientific  basis — first,  to  class- 
ify the  various  sizes  and  forms  of  hand  :  next,  to  determine 
the  exact  stretch  of  leather  required  to  cover  each  of  them  ; 
then,  to  draw  up  a  list  or  scale  in  which  by  means  of  a  letter 
and  a  figure  the  glove-wearer  should  find  the  exact  size 
and  shape  of  his  own  hand.  By  careful  and  ingenious  ap- 
plication of  certain  geometrical  rules,  Jouvin  succeeded  in 
deciding  the  amount  of  any  quality  of  kid  required  for 
any  sized  glove.  He  found  that  32  sizes  included  all  dimen- 
sions of  hands,  the  various  shapes  of  which  he  classed 
under  five  heads:  very  slender,  slender,  medium,  broad, 
very  broad.  Having  divided  each  type  into  two  dimensions, 
he  got  10  distinct  glove-forms,  and  multiplying  these  by  the 
original  32  sizes,  obtained  320  different  numbers  of  gloves. 
This  great  variety  is  more  than  sufficient,  and  many  numbers 
are  very  rarely  required.  For  each  of  the  32  sizes  he  made 
a  calibre,  or  glove-pattern  of  sheet  iron  {Fig.  1),  furnished 
on  its  inferior  surface  with  di- 
minutive points  for  marking 
upon  the  kid  the  place  for  the 
thumb-hole,  a,  and  the  lines  for 
embroidery  at  the  back  of  the 
hand.  b.  He  also  made  small 
calibres  for  the  thumbs,  and 
punches  (emporte-piecee)  for 
cutting  the  thumb -hole  and 
shaping  the  gussets.  A  piece 
of  kid  having  been  duly  stretch- 
ed, the  calibre  was  pressed  upon 
it.  and  it  was  cut  to  the  shape 
of  the  pattern  by  means  of  a 
knife  invented  for  the  purpose. 
Jouvin  got  the  idea  of  this 
method  while  watching  a  glover 
cut  kid  into  strips  for  binding 
with  a  penknife  drawn  along  a 
ruler.  In  1S38  he  replaced  the 
calibres  with  punches,  which  cut 
out  at  once  the  glove,  thumb- 
hole,  button-hole,  and  cleft  at 
the  wrist,  and  traced  the  three 
rows  for  embroidery.  The  punch  (Fig.  2,  X)  still  used  in 
the  Jouvin  manufactory  consists  of  steel  blades  forming  the 
outline  of  a  glove  without  its  thumb,  and  connected  by  iron 
bars,  to  which  they  are  screwed.  These  bars  are  covered 
bv  a  plate  of  sheet  iron  (Fig.  2.  Y).  beyond  which  the 
blades  project  about  an  inch.  The  punch  is  forced  by  a 
lever  through  several  layers  of  kid,  and  thus  cuts  out  a 
number  of  gloves  at  a  time.  Punches  arc  also  employed 
for  the  thumbs  and  gussets.  In  order  to  cut  out  with  the 
same  instrument  gloves  for  differently  formed  hands,  skins 
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varying   in  elasticity  are   used,  and  each  pair  of  Jouvin 

gloves    has    two   marks — -ouo,  iudicatiDg    the    punch  with 
whieh  thuy  were  cut;  the  other,  their  degree  of  elutticity. 

Glove-sewing  is  done  by  women,  Kunerally  in  their  own 
homes.  This  work  rctjuires  much  care,  us  the  kid  is  easily 
soiled,  stretched  out  ol'  shape,  or  torn   by   the  use  of  too 

Fig.  2. 


Punch  (^tnporle-Piice). 

coarse  a  needle.  Some  manufiicturers  employ  punches 
which,  while  shaping  the  gloves,  prick  places  for  the 
stitches,  but  a  machine  of  English  invention  is  commonly 
used  in  glove-sewing.  It  consists  of  an  iron  vice  set  in  a 
stand  which  is  screwed  to  the  edge  of  a  table.  Eaeh  jaw 
of  this  vice  has  its  extremity  made  of  brass,  and  is  tipped 
with  a  comb  of  the  same  metal,  the  teeth  of  which,  about 
one-twelfth  of  an  inch  long,  arc  perfectly  even  and  regu- 
lar. The  spaces  between  the  teeth,  as  also  the  .shape  of 
the  comb,  vary  according  to  the  kind  of  fewing  required; 
therefore  sots  of  vices  are  used  provided  with  cfjmbs  of 
different  shapes  and  sizes.  One  jaw  of  the  vice  is  mado 
fast  to  its  stand,  but  the  other  is  movable  by  a  hinge,  and 
is  kept  in  its  place  by  a  strong  spring.  The  movable  jaw 
is  furnished  with  a  lever  connected  by  a  wire  with  a  pedal, 
upon  which  the  workwoman  presses  her  foot  when  it  is 
necessary  to  separate  the  jaws.  She  inserts  the  seam  to  bo 
sewed  between  the  two  brass  combs,  then  lifts  her  f)ot,aud 
the  jaws,  closing  firmly  upon  the  kid,  hobi  it  in  position. 
She  then  passes  her  needlo  successively  through  all  the 
teeth  of  the  comb,  and  is  sure  to  make  an  even  seam  if  she 
lets  it  graze  along  the  bottom  of  each  notch.  When  one 
piece  is  sewn,  she  again  presses  the  pedal,  and  repeats  tho 
above  process  with  a  fresh  seam.  Tiio  glove-sewer  usually 
begins  by  putting  in  the  thumb,  with  its  gusset;  she  then 
sows  tho  long  seam  from  the  wrist  to  the  tip  of  the  littlo 
flngor,  puts  in  the  finger-gussets,  and  sews  (ho  fingers.  Tn 
a  vnrioty  of  gIo\'es  CiUed  Josrpliine  there  is  no  long  seam, 
but  instead  two  short  ones — from  tho  thuniij  to  the  spaeo 
between  the  first  ami  second  fingers,  and  from  tlio  lower 
part  of  the  thumb  to  the  wrist.  The  glove  being  sown,  tho 
fllit  at  the  wrist  i^  boumi,  the  button-hole  is  eonipletod,  ilie 
button  or  other  fastening  added,  and  a  binding  of  wliito 
kid  or  some  other  finish  put  round  the  wrist.     It  is  then 

firos<ed  and  smoothed,  tho  finger-gussets  aro  folded  back 
•etween  the  superior  and  inferior  surfaces  of  the  fingors, 
and  the  thumb  is  bent  across  tho  palm. 

IFntil  IH2J  a  law  existed  prohibiting  tho  importation  of 
foreign  gloves  into  Kngland.  Since  its  repeal  thr*  quality 
of  Knglish  leather  gloves  has  mueh  improved;  they  arc 
manufactured  at  London,  Tiudlow,  Worcester,  Yeovil,  and 
Woorlntoek.  I-imeriek,  in  Ireland,  was  formerly  celebraleii 
for  gloves  of  a  poeuliarly  (lelicate  kind,  a  pair  of  which 
coiild  easily  bo  paeked  into  a  walnut-shell.  This  manii- 
fneture  has  f.illen  into  decay.  Very  excellent  gloves  are 
mado  in  Italy,  prineipally  at  Naples;  in  Helginm,  Swe- 
den, iJenmark,  and  (lermany.  Austria  exports  many 
gloves  of  tho  first  quality.  Oloversville,  N.  Y.,  has  largo 
manufactures  of  gloves  of  many  grades  of  oxcollonce. 
Kranee,  however,  supplies  the  world  with  most  of  the 
finer  and  more  expensive  kinds.  The  chief  seats  of  man- 
ufacture are  Paris,  (ironoble,  Chaumont,  iMilhnii,  and  Ni- 
ort.  About  L', 11(10,000  dozen  pairs  of  gloves,  of  first,  sec- 
ond, and  third  quality,  are  made  annually,  their  price 
being  from  'J.i  to  7.^  francs  per  dozen,  and  their  aggregate 
value  from  r,:>  nOO.OOO  to  Tn.tMiO.OdO  of  franc.  Of  ihi-se, 
a*  least  two-thirds  aro  exprtrted.  The  tanning  and  dyeing 
of  glove-leather  employ  HO, 000  perstms;  tho  manufaelure 
and  trade,  ')rt,O00.  In  the  town  of  Orcnohlo  there  aro  IHO 
master-glovers,  employing,    in    various    branches    of    (he 


busiQesA,  30,000  work-people,  of  whom  2000  are  cutters.  The 
annual  manufacture  amounts  to  llOO.OUO  pairs  of  gloves, 
valued  at  ;JO,000,OOU  francs.  St.  Anne,  mother  of  the  Vir- 
gin, having,  according  to  monki.'<h  legends,  been  accustomed 
to  knit  gloves,  is  the  uutroncss  of  French  glovers,  who  etlc- 
brato  an  annual  holiday  in  her  honor.  In  ISII  the  glovers 
of  Crcnoble  ordered  a  statue  of  their  saint,  represented 
knitting  with  a  glove  in  her  hand,  and  at  her  feet  a  bas- 
ket containing  several  pairs  of  gloves. 

WooUcu  gloves  aro  made  in  (Jermauy  and  England,  the 
chief  English  mauufuctories  being  at  Nottingham  and 
Leicester.  Janet  Tickev. 

Glov'er,  tp.  of  Colleton  co.,  S.  C.     Pop.  1102. 

Glover,  posl-tp.  of  Orleans  co.,  Vt.,  '.ih  miles  N.  E.  of 
Montpelier.  It  has  4  churches,  a  liberal  institute,  ancl 
manufactures  of  lumber,  leather,  boxes,  etc.  The  famous 
Runaway  Pond,  or  Long  Lake,  which  burst  its  banks  June 
6,  1810,  was  situated  partly  in  this  town.     Pop.  117H. 

Glover  (JosKi'ii),  M.  D..  a  physician  and  surgeon  of 
Charleston,  S.  C.  :  graduated  in  tho  medical  department 
of  the  University  of  Pennsylvania  in  ISCfi.  when  his 
thesis  on  digestion  was  published.  He  is  reporte<i  to  have 
performcil  lithotomy,  tapped  the  head  for  bydroeephnlus, 
and  removed  successfully  a  portion  of  the  spleen  and 
omentum.  P.vi  i.  F.  Eve. 

Glov'ersville,  post-v.  of  .Johnstown  tp.,  Fulton  co., 
N.  Y.,  H  miles  N.  AY.  of  Albany,  and  1)  miles  N.  of  Fonda. 
It  contains  2  national  banks,  1  savings  bank,  1  union 
school,  1  public  library,  2  foundries,  li  large  hotels,  3  news- 
papers. 7  church  socictic?,  CO  stores,  and  upwards  of  150 
glove  manufactories.  The  latter  is  the  principal  business, 
and  from  it  the  place  derives  its  name.  It  is  connected 
with  tho  Xcw  York  Central  R.  R.  by  the  Fonda  .Tohnstown 
and  Glovcrsvillc  R.  R.  Companies  arc  organized  for  the 
construction  of  a  horse  railroad  and  waterworks  on  the 
"  Holly"  plan.      Pop.  -IjIS. 

,J.  R.  Arrowsmith,  Ed.  "Standard." 

Glow'AVorni,  the  wingless  and  noclurnally  luminous  fe- 
male of  At //7>// '■'■'<  noctiluca,  aud  other  fircflit^s  of  Europe.  The 
winged  male  emits  a  very  feeble  light,  not  at  all  compar- 
able for  brilliancy  with  the  common  fireflies  of  the  U.  S. ; 
wliilo  the  female  has  a  jiale  bluish  and  rather  faint  lumi- 
nosity, which,  it  is  supposed,  serves  to  attract  the  male. 
In  the  U.  S.  some  luminous  larvae  of  various  fireflies  are 
named  glowworms.  (For  an  hypothesis  as  to  the  origin 
of  tho  glowworm's  light,  see  Fiultly.) 

(■In'choWy  town  of  Russia,  in  the  government  of 
Tchernigow.  In  its  neighborhood  is  found  a  fine  sort  of 
jiorcelain  clay,  which  is  sent  to  the  imperial  manufactories 
at  St.  Petersburg.     Pop.  SS6G. 

Ghl'cic  Ar'id,  an  acid  prepared  by  the  action  of  lime 
or  baryta  on  cane  or  grape  sugar;  also  by  the  action  of 
baryta  on  gallotannic  acid,  a.^  well  as  by  sulphuric  acid  on 
cane-sugar;  comjiosition,  Ci^HiHOg.  (ilueie  aeid  is  a  color- 
less, amorplious  Itody,  very  solnlile  in  water  and  alcohol. 
It  decomposes  when  dry  on  being  iieuted  tn  the  tempera- 
ture of  boiling  water.  Roiled  with  acids,  it  forms  apo- 
glucio  acid  by  absorption  of  oxygen,  the  solution  turning 
brown.  The  liasic  lead  salt  is  insoluble  in  water;  tbeotlier 
salts,  as  far  as  studied,  havo  been  found  to  be  soluble. 

E.  Wam.er. 

Gllici'nilin  [{Jr.yAi'Kv'?,  "sweet."  from  tho  taste  of  some 
of  its  salts],  called  also  Itoryriiilin  fsymbol.  (J  ;  atomic 
weight,  U..'l),  an  artiad  (tlyadj  earth-metal,  whitse  oxido 
(00)  is  known  as  glucina,  and  is  considered  an  earth,  (ilu- 
cinum  in  nature  commonly  occurs  as  a  silicate  of  glucina, 
as  in  the  beryl,  of  which  gem  this  earth  constitutes  M  per 
cent. ;  or  as  ail  aluminate.  iis  in  the  chrysoberyl.  The  gluci- 
num  chloride  ({JCIj),  when  vaporized  and  passed  over 
melted  sodium,  yields  metallic  glucinum,a  white  nmlleable 
metal  (sp.  gr.  2!l)  which  cannot  bo  burned,  even  in  pure 
oxygen. 

Gluck,  von  fCnnisTOPii  Wii.inALn),  an  eminent  com- 
poser, b.  at   Waideriwang.   near  tho   borders  of   Rohcmia. 
.Inly  2.  171  1  :  d.  at  Vienna  Nov.  16.  1787.      His  father  was 
a  huntsman  and  forester  in  the  service  of  R(diemian  nobles. 
Besides  receiving  a  good  sehcnd  education  ami  part  of  a 
course  at  the  University  of  Prague,  tho  boy  was  well  in 
structecl  in   music  under  the  direction  of  (he  Jesuits,  wh*) 
cultivated  the  art  fur  religious  purposes.    At  the  age  of  cigh 
teen,  being  forced  to  work  for  his  support,  he  gave  lessons 
in  vocal  and  in^trument»I  muf»ic,  sang  and  played  in  church, 
and  in  leisure  lime  entertaineil  villagers  with  his  accom 
idishmenls.     At  tho  age  of  l%venty-two  his  ability  had  ol 
tracted  tho  attention  of  a  noMe  patron,  who  gave  him  op 
portunity  t<»  study  music  at  Vienna  under  (ho  most  favor 
able  auspices.     A  Lombard  princ.-.  hearing  him  there  ji  I 
his  patron's  house,  took  him  lo  .Milan  and  placed  him  under 
tho  tuition  of  the  ihen  cclobratcd  Sammartini.     Ho  was  but 
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twentj-six  years  old  when  he  received  an  order  to  compose 
an  opera  for  the  court  theatre.     This  was   the  Artaserse, 
and  it  was  a  triunijjh,  in  spite  of  tlie  innovations  of  style 
which  the  author  introduced  :  for  the  new  spirit  which  later 
effected  a  coraplete   reform  in   operatic  compositions  was 
already  born  in  the  yonnj;  master.    Other  operas  followed — 
Demofoontc,  Dcnietn'o,  Ipermnestra,  Artamene,  Siface,  Fedra, 
Poro — all  for  Italian   cities.     Invited  to  the  Haymarket, 
London,  he  produced  there,  in  1746,  La  Cuduta  i/e!  Gitjanti, 
which  was  not  a  flattering  success.     In  London  he  became 
acquainted  with  English  composers  and  with  Handel.     In 
Paris   he    was    attracted    to   the   works  of  Jean    Philippe 
Rameau.  then  at  the  height  of  his  fame.    Full  of  new  ideas, 
Gluck  gave  his  whole  mind  to  his  new  theory  of  opera,  and 
after  producing  many  pieces  more  or   less   significant  at 
Paris,  Vienna,  Rome,  Naples — two  of  which,  Jl  trionfo  di 
C'lnii/lo  and  Aniiyono,  won   for  him   from   Pope  Clement 
XIII.   the  order  of  Knight  of  the  Golden    Spur — he   re- 
turned to  Vienna  and  established  himself  as  Capellmeistor 
of  the  imperial  opera.     I>uring  the  whole  of  this  period, 
lasting  till  1762,  Gluck's  genius,  though  copiously  and  vari- 
ously productive  and  widely  recognized,  had  not  fully  un- 
folded its  powers  or  justified  itself  to  its  possessor.     He  was 
forty-eight  years  old  when,  from  a  libretto  b_v  a  new  author, 
Calzabigi,  poet  and  statesman,  he  composed  the   Orfcn  cd 
Enridice,  which  was  first  performed  in  Vienna  Oct.  5,  1762. 
This  opera  marked  a  new  era.     The  fame  it  acquired  at 
once  it  has  never   lost.     It  was  followed    shortly   by  the 
Ah-ifite,  and  in   1769  by  the  Pnridr  cd  Elma,  the  texts  for 
the  three  being  by  the  same  author.     Still,  Gluck  was  not 
satisfied  without  the  ratification  of  the  judgment  of  Paris. 
This,  after  great  effort,  he  was  able  to  secure  in  1774.     On 
Apr.  19  of  that  year  the  Iphi'f/^nie  m  AnJide,  finished  at 
Vienna  in  1772,  was  brought  out  in  Paris  under  the  direc- 
tion of  the  composer  himself,  who  had  bestowed  immense 
labor  on  all  the  details  of  its  scenic  production.    A  ferocious 
controversy  raged  over  it  between  the  champions  of  the  old 
and  new  schools.     Gluck  carried  the  day,  and  five  years 
later,  he  being  then  in  his  sixty-fifth  year,  he  enjoyed  the 
triumph  of  witnessing  the  suecessl'ul  representation  of  his 
groat  opera,  the  fphi'i<'nie  en  Ttnirfdr,  in  the  French  capital. 
He  was  si.xty-four  when  he  wrote  it,  but  it  ranks  among  the 
foremost  of  his  compositions;  by  many  is  deemed  his  very 
best,  as  being  the  most  complete  and  splendid  vindication 
of  the  new  school.     The  aim  of  this  school  was  to  make 
music  expressive  of  the  emotions  implied  in  the  action  of 
the  drama.     The  opera,  according  to  this  theory,  was  to  be 
a  musical  drama,  not  a  concert  in  costume.     The  text  must 
be  descriptive  of  real  passion,  intense  and  elevated.     The 
notes  must  voice  fully  the  spirit  of  the  text,  giving  to  the 
poetry  the  light  and  shade  and  color  by  which  the  painter 
imparts  life  to  his  outlines.     The  instruments  must  be  sub- 
servient to  the  voices,  while  sustaining  and  aiding  them. 
The  overture  must  foreshadow  the  sentiment  of  the  piece, 
and  a  conscientious  simplicity,  forbidding  useless  decora- 
tion, discouraging  vanity  and  affectation,  and  submitting 
sound  to  sense  and  soul,  must  be  the  composer's  law.    Gluck, 
though  possessing  immense  industry,  energy,  and  deter- 
mination, the  mind  of  a  critic  and  the  soul  of  a  reformer, 
lacked  the  affluence  of  genius  that  distinguished  his  im- 
mortal   successors    in    operatic    composition,    Mozart    and 
Beethoven.     His  aims  were  lofty,  his  ambition  was  great. 
He  demanded  a  theme  of  deep  sentiment  and  elevated  cha- 
racter.    A  tender  dignity  and  pathos  were  native  to  his 
mind,  and  were  enhanced  by  the  simplicity  and  singular 
purity  of  his  method.     His  greatest  compositions  are  pene- 
trated with  a  feeling  religious  in  its  character,  yet  his  re- 
ligious compositions  are  very  few  and  of  small   account. 
Schiller,  after  witnessing  a  representation  of  the  IphiffSnie 
en  Ttturidc  at  Weimar,  wrote:  '*  Never  has  auy  music  af- 
fected me  so  purely,  so  supremely,  as  this  ;  it  is  a  world  of 
harmony,  piercing  straight  to  the  soul,  and  dissolving  it  in 
the  sweetest,  loftiest  melancholy."     Gluck  was  a  man  of 
attractive  social  qualities,  but  keen  and  somewhat  acrid  in 
controversy.     His  married  life  was  childless,  but  otherwise 
happy.  0.  B.  Frothingham. 

Gliick'stadt,  town  of  the  German  empire,  in  the  duchy 
of  Holstcin,  on  the  Elbe.  It  has  a  school  of  navigation 
and  a  good  harbor.     Pop.  5752. 

Glu'cose,  the  name  applied  to  a  class  of  sugars  similar 
in  chemical  composition,  but  diff"ering  in  some  of  their 
properties.  The  glucoses  are  thus  classified;  1,  ordinary 
glucose,  dextro-glucose,  or  dextrose;  2,  LEevulose  or  l^vo- 
glucose;  3,  Maltose,  produced  by  the  limited  action  of  di- 
astase on  starch,  and  having  a  high  dextro-rotatory  power 
on  light  ;  4,  Jlannitose,  from  the  oxidation  of  mannitc  by 
platinum  black;  5,  Galactose,  the  result  of  the  action  of 
acids  on  milk-sugar;  6,  Inosite,  existing  in  muscular  flesh  ; 
7,  Sorbin,  obtainable  from  mountain-ash  berries;  8.  Euca- 
lyn,  existing  in  Australian  manna.     The  first  four  exhibit 
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but  little  difference  in  their  properties  except  in  their  action 
on  polarized  light.  The  last  three  are  fermentable  only 
under  peculiar  conditions.  The  others  ferment  readily 
when  in  contact  with  yeast. 

Glucose  in  its  more  limited  significaticm  is  applied  to 
dextrose  and  Ijevulose,  which  occur  naturally  together  in 
acid  fruits  of  various  kinds,  in  honey,  and  in  diabetic 
urine.  These  sugars  are  known  as  fruit-sugar,  grape- 
sugar,  honey-sugar,  diabetic-sugar,  and,  when  produced  in 
the  laboratory  or  in  commercial  processes  from  other  sub- 
stances, as  inverted  sugar,  starch-sugar,  potato-sugar,  rao-- 
sugar,  etc.,  according  to  'the  substances  from  which  it  is 
made.  The  various  fruits  contain  them  in  the  followin<y 
proportions  : 

Gooseberry      7.15  per  cent. 

Cranberry         7.45  *' 

Pear   8.02  to  10.8  " 

Apple  S.37  " 

**       7.28  to  8.04  " 

Sour  cherry      8.77  " 

Mulberry  9.19  " 

Sweet  cherry  10.79  " 

Grape  14.93  " 

Inverted  sugar  is  produced  by  long  boiling  of  solutions  of 
cane-sugar,  and  hence  is  formed  incidentally  in  the  manu- 
facture of  refined  sugar  from  the  cane  and  beet,  being  found 
in  considerable  quantities  in  the  molasses.  It  may  also  be 
more  readily  produced  by  adding  a  little  acid  to  a  solution 
of  cane-sugar,  and  then  boiling.  From  grape-juice  glucose 
is  obtained  by  neutralizing  the  free  acid,  principally  tar- 
laric,  with  some  form  of  lime  or  baryta  carbonate,  allowing 
the  precipitate  to  stand,  clearing  with  blood  (2  to  3  per 
cent,  by  volume),  evaporating  down,  and  crystallizing 
out :  1000  parts  of  grapes  yield  about  60  to  70  parts  of  pure 
glucose  when  thus  treated. 

By  far  the  largest  proportion  of  glucose  used  in  the  arts 
is  made  by  boiling  starch  for  some  time  with  dilute  sul- 
phuric acid  in  lead  or  wooden  pans.  The  starch  is  first 
converted  into  dextrine  and  glucose,  the  dextrine  beiuf 
then  changed  to  glucose: 

Dextrine.  Glucose. 

=    C6H10O5   +    C6H12O6 

Glucose. 
CeHiaOc 

For  this  purpose  one  to  two  parts  of  sulphuric  acid  are  di- 
luted with  three  or  four  times  their  bulk  of  water,  and  100 
parts  of  starch  are  mixed  with  sufiicient  water  to  make  a 
milky  fluid.  These  two  are  then  run  into  300  to  400  parts 
of  water  heated  to  boiling,  and  the  boiling  is  continued. 
When  a  portion  of  the  mixture  ceases  to  turn  blue  with 
iodine,  the  starch  has  all  been  converted  into  dextrine  and 
glucose,  which  is  the  intermediate  stage.  The  boiling  is 
continued  until  a  large  amount  of  absolute  alcohol  fails  to 
produce  a  precipitate  of  dextrine  in  a  sample  of  the  mix- 
ture, when  tlic  conversion  into  glucose  is  complete.  The 
sulphuric  acid  is  then  neutralized  by  addition  of  lime  or 
baryta  carbonate  in  slight  excess,  and  the  insoluble  lime 
or  baryta  sulphate  is  separated  by  settling  and  decanta- 
tion;  a  portion  is  removed  in  the  screens.  The  solution  is 
then  filtered  through  bone-black,  concentrated  by  evapora- 
tion, and  the  sugar  is  crystallized  out,  which  takes  from  S 
to  10  days,  or  concentrated  to  a  certain  point.  It  is  put  on 
the  market  under  the  name  of  starch  syrup,  corn  syrup,  or 
maltine.  Sawdust  and  wood  chippings  from  the  refuse  of 
wood-paper  manufactories  is  sometimes  treated  in  the  same 
way,  an  inferior  quality  of  glucose  being  thus  obtained. 
The  chemical  formula  for  the  difi"erent  varieties  of  glucose 
above  enumerated  is  CgHisOg.  Dextrose  rotates  the  plane  of 
a  ray  of  polarized  light  to  the  right,  while  la^vulose  rotates 
the  ray  much  more  strongly  to  the  left.  Hence  a  mixture 
of  equal  parts  of  each  has  a  left-handed  rotation.  La;vo- 
glucoso  hy  itself  is  an  uncrystallizahle  syrup.  The  glu- 
coses, when  heated  in  contact  with  metallic  oxides,  have 
the  power  of  reducing  many  of  them  to  lower  degrees  of 
oxidation  or  to  the  metallic  form.  They  form  compounds 
with  various  oxides.  One  part  of  cane-sugar  sweetens  as 
much  as  two  or  two  and  one-half  parts  of  glucose.  With 
alkalies  and  their  carbonates,  glucose  alters  to  mclassic 
acid,  a  brown  substance  which  is  used  for  artiticial  color- 
ing of  wines,  brandies,  and  other  liquors  and  beverages 
under  the  name  of  sucre-couleur.  Glucose  is  also  used  in 
wine-making,  either  to  sweeten  wines  or  to  give  them  a 
larger  proportion  of  alcohol  by  fermentation.  In  brewing 
it  is  also  used,  as  much  as  1  hundredweight  of  sugar  bci.ig 
sometimes  used  to  3  hundredweight  of  malt.  It  is  also 
used  in  confectionery.  The  inferior  qualities,  such  as  are 
prepared  from  wood,  are  used  for  making  alcohol. 

Originally,  cane-sugar  and  glucose  were  considered  as 
identical.    In  1792,  however,  Lowitz  showed  the  difference 
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between  them.     Kirchhof  was  the  first  to  prepare  it  from 

stfiroli,  and  Bracconuot  firsi  showed  that  it  could  be  ob- 
taiuoil  by  boiling  linen  threutis  iLtid  other  fnrnis  of  cellulose 
with  aeids.  Uubninlaut  investii^ated  the  difference  in  opti- 
cal properties  of  the  various  kinds  of  glucose.  (Sec  Lowitz, 
Crt-lh  Ann.  vol.  i.  Jip.  2IS  and  345;  KllirHHOF.  Schtceigg. 
Jouni.  vol.  xiv.  p.  .'JSU  ;  BnArroxsoT,  Atin.  de  Chim.  et  dc 
Phyn.,  [2]  vol.  xii.  p.  IS!  ;  DrimrxFAUT.  Coniptet  lUnduM, 
xvii.  22X.  Also  articles  Beer,  Buead,  Sloak,  Fermenta- 
tion-. iin<l  Diastase.)  E.  Wallek. 

Glu'oosides,  a  term  applied  to  substances  yielding 
wbeu  treated  with  dilute  acids  (or  certain  ferments)  glucose 
or  a  sugar  of  similar  composition,  and  another  substance 
not  belonging  to  the  group  of  carbohydrates.  They  occur 
in  various  plants,  most  frequently  in  the  bark.  None  have 
been  formed  artificially.  A  series  of  bodies,  however,  called 
artificial  glucosides,  has  been  prepared  by  heating  glucose 
with  some  organic  acid  for  several  hours,  but  these  yield 
glucosim,  and  not  glucose,  on  being  decomposed.  Alkalies 
and  some  organic  ferments  also  decomjiose  some  glucosides 
to  glucose  and  some  other  body.  Among  the  most  import- 
ant giucosidcs  may  be  mentioned  amygdalin  from  bitter 
almonds,  chitin  from  the  wing-cases  of  insects  and  from 
the  carapaces  of  crustaceans,  gailo-tannic  acid  from  gall- 
nuts,  myronio  acid  from  the  seed  of  black  mustard,  salicino 
from  the  leaves  and  bark  of  the  willow  and  poplar,  and 
solanin  from  the  nightshade,  tobacco,  potato,  tomato,  and 
other  plants  of  the  family  of  Solanacooe.  (See  Almonds, 
Oil  of.)  E.  "Waller. 

Glue  [Lat.  y/««]»  a  hard,  brittle,  glassy  form  of  dried 
gelatine,  containing  impurities  which  give  it  a  brownish 
color.  It  is  the  most  importaut  of  the  animal  cements,  and 
is  usually  obtained  from  the  scraps  of  hides,  the  hoofs  of 
animals,  etc.,  by  first  thoroughly  cleansing  with  lime,  then 
washing  and  airing  so  as  to  slake  the  remaining  cau>;tic 
lime,  and  then  boiling  in  rain-water,  by  which  the  alim- 
minoid  elements  of  tlie  animal  matter  arc  changed  into 
gelatine.  The  latter  is  removed  and  carefully  dried  in 
nets,  care  being  taken  to  avoid  too  much  or  too  little 
heat,  for  the  first  will  melt  the  glue,  while  cold  may  cause 
the  pieces  to  crack.  Bonc-gUie  (bone-gelatine)  is  prepared 
from  fresh  bones,  either  by  digesting  them  with  superheated 
steam,  or  with  dilute  hydrochloric  acid,  followed  by  boiling, 
the  latter  pro:;ess  affording  the  best  results.  "Fish-glue" 
13  an  inferior  isinglass  made  from  the  offal  of  the  fisheries. 
(Jlue  is  used  in  joinery,  cabinetmaking,  in  preparing  size 
for  dressing  paper,  silk  good?*,  etc.,  in  calico-printing,  in 
making  rollers  f'tr  inking  type,  in  fresco-painting,  in  paper- 
hanging,  in  stiffening  hat-bodies,  and  for  many  other  uses 
in  the  arts.  For  use  as  a  cement,  glue  is  generally  dissolved 
with  a  gentle  heat  in  a  wator-bath,  and  is  then  fit  for  use. 
''Prepared"  or  liquiil  glue  is  the  ordinary  solution  kept 
liquid  by  the  iid  lit  ion  of  a  lluid  ounce  of  strong  nitric  acid 
for  every  pound  of  dry  glue  ;  or  commercial  acetic  iicid,  3 
parts  to  I  of  the  dried  and  powdered  glue  is  used,  for  this 
acicl  will  dissolve  the  glue  without  heat.  Six  parts  glue, 
Ifi  parts  water,  I  p;irt  hy<lrnchl'iric  acid,  and  \\  parts  sul- 
phate of  zinc  also  give  excellent  results  as  an  imputrescible 
liquid  glue. 

(■lue,  .llarinC)  a  cement  formr^d  by  dissolving  I  pound 
of  ludia-rulfbiT  in  .')  giillons  of  oil  <d'  turpentine,  or  prefer- 
ably in  coiil-naphtha.  and  then  adding  after  some  days  a 
quantity  of  shelhic  equal,  or  sometimes  much  exceeding, 
the  previous  s<)lutioii  in  weight.  The  mixture  is  heated 
over  a  gentle  fire  and  thoroughly  mixed  by  stirring.  It  is 
then  run  into  plates  and  dried.  When  used,  it  is  melted  by 
heating.  It  is  insoluble  in  water,  and  will  hold  pieces  of 
tough  wood  together  so  strfingly  that  they  may  be  broken 
across  the  grain  sooner  than  parterl  at  the  place  whore 
glued,     (ilass  :ind  nn'tuls  may  also  be  glued  with  it. 

<«lirmer,  von  (Adolf),  Prussian  lieutenant-general,  b. 
.Tune  R.  isH  ;  became  a  lieutenant  in  |K;i2  ;  served  for 
some  time  on  lhc>  staff  and  became  coinmamler  in  ISlH  of 
the  1st  West  Prussian  Urenadier  regiment.  He  took  j)art 
as  major-general  in  the  campaign  of  IHOft  against  Hesse, 
Hanover,  and  the  South  (Icrman  States.  At  the  beginning 
of  the  Franco-d'-rman  warof  lS7fl-71  ho  received  the  com- 
mand of  the  |;{tli  division  of  infantry,  and  he  decided  the 
battle  of  Saarbrtieken,  Aug.  R,  1X70,  by  his  circuitous 
manoMivrc  at  Fnrhach.  lie  look  part  in  the  bottle  of  Metz, 
and  received  Sept.  'M)  Ihecomfnand  of  the  division  of  Baden. 
He  was  wounded  in  the  encounter  at  Nnils,  Dee.  18,  1870, 
but  continued  to  command,  anil  he  distinguished  himself 
both  in  the  encounter  of  Viller>rk<'l,  .Inn.  'J,  and  in  the 
battle  of  Bellefort,  Jnu.  1.'),  Ifi,  and  17,  1S71. 

AioFST  Niemann. 

<*lu'tcn  [Ijat.  for  "glue"],  a  nitrogenous  and  highly 
nutritive  substance  found  in  many  of  the  cereal  grains  iu 
variable  proportions.  It  is  generally  regarded  as  a  mixture 
of  vegetable  fibrin  with  a  email  proportion  of  a  very  ad- 


hesive principle  called  gliadine  or  glutine,  which  imparts 
to  the  gluten  some  of  its  own  adhesive  quality ;  but  the 
proportion  of  gliadine  is  extremely  variable,  it  being  almost 
entirely  absent  from  rye-gluten.  Cascine  and  a  thick  oil 
also  exist  in  most  gluten  in  small  proportions.  The  gluten 
of  wheat  varies  from  i)  to  more  than  35  per  cent,  of  the  grain, 
according  to  the  soil  where  grown,  the  manure  used,  and 
the  other  conditions  of  growth.  The  article  Fi.oiu  in  the 
present  work  gives  an  instructive  account  of  the  structure 
of  the  gluten-coat  of  the  wheat-grain,  and  conveys  some 
impression  of  the  great  importance  of  this  element  in  bread- 
making.  Gluten  is  by  most  authorities  stated  to  exist  in 
rye,  oats,  and  barley  in  proportions  but  little  inferior  to 
tliat  in  which  it  exists  in  wheat;  while  in  maize  and  buck- 
wheat, and  especially  in  rice,  its  proportion  is  much  smaller. 
But  some  of  the  best  authorities  give  the  name  vajctuble  Jib- 
rin  to  the  gluten  of  the  grains  other  than  wheat,  because 
it  lacks  thv  if/iadiiic  or  glutinous  element  of  wheat-gluten. 
When  wheat  flour  is  kneaded  under  a  gentle  stream  of  water 
(which  washes  out  the  starch,  sugar,  mucilage,  albumen, 
etc.)  a  pasty,  grayish  lump  is  left.  This  is  gluten.  It  is 
a  ferment,  and  is  capable  of  turning  starch  into  dextrine, 
and  dextrine  into  sugar.  It  is  so  highly  nutritious  that 
animals  can  live  uj)on  it  probably  longer  than  upon  any 
other  single  nutritive  material.  Gluten  bread,  made  from 
carefully  washed  flour,  has  been  found  useful  in  some  cases 
of  diabetes  mcUiUts,  in  which  disease  its  use  was  suggest- 
ed by  the  fact  it  is  not  capable  of  being  converted  into 
sugar. 

Glut'ton  (the  Wolverine  or  Carciuou  of  the 
French  t'anatlians).  The  genus  (itilu  belongs  to  the 
family  of  Mustelida?.  closely  resemlding  its  members  in 
dentition  and  anatomical  details,  though  differing  so  much 
from  them  in  external  appearance  as  to  have  been  placed 
by  many  uuthors  with  the  Ursidae.  or  bears.  The  wolver- 
ine of  North  America,  one  of  the  greatest  pests  of  the  fur- 
regions,  robbing  the  traps  of  the  hunter  with  unceasing 
pertinacity,  and  the  glutton  of  Europe  and  Siberia,  belong 
to  one  far-ranging  species,  the  (Julu  (  Crsun)  ftufUM  of  Liu- 
ntcus.  Edward  C.  11.  1)ay. 

Gly'cas  [rXvieicl.  Michael,  a  Byzantine  historian  who 
lived  after  a.  n.  11  IS.  but  the  jirccise  time  is  not  known. 
Composed  a  history  of  the  world  Ot^Ao?  xpot-iKi}),  in  four 
books,  comprising  the  period  from  the  Creation  to  the  year 
1118.  The  work  was  first  published  in  a  Latin  translation 
by  Leunchivius.  Bille.  1072;  then  the  first  part  in  Greek 
by  Meursius,  IHlS;  the  whole  tJreek  text  by  Labbe.  Paris, 
IGGO;  best  edition  by  Bekkcr,  Bonn,  \S'.\G.    II.  Drislek. 

Glyc'erine  [Gr.  yAvKu?,  "  sweet"],  the propenyl  alcohol; 
a  sweet  principle  obtained  by  the  action  of  alkalies  upon 
fixed  oils  and  fats,  which  are  regarded  as  propenylic  ethers 
of  fatty  acids.  Thus,  stcarine  iprojienyl  tristcarate),  C3H5 
{Ot'isHasOJB.  f,hifi  potash  (.".KOH  ),  gives  potassium-stearate 
or  soap  (3KOC18H35G),  pl'ft  glycerine  (CsHslOIIla).  Pure 
gl3'cerine  is  a  colorless,  syrupy  liquid,  unctuous  to  the  touch, 
gweet  to  the  taste,  and  without  otlor.  Sp.  gr.  1.27.  It  is 
very  miscible  with  water  (of  which  it  always  contains  some), 
cannot  bo  crystallized  or  evaporated  (except  when  mixed 
with  water  and  steam  at  a  great  beat  and  jtressure),  and 
when  heated  alone  undergoes  debydraliou,  and  produces 
the  pungent  Acrolein  (wliich  see)  and  other  compounds. 
Treated  with  strong  nitric  and  sulphuric  acids,  nitro-glyce- 
rineor  glonoine  is  produced.  (See  Kxi'LOSiVES  and  Nitro- 
GLVCKRIXE.)  (ilycerine  was  first  discovered  by  Scheele  in 
17H9.  It  was  formerly  obtained  for  pharmaceutical  use  by 
boiling  lead  plaster  (a  salt  of  fatty  acids  with  lead),  and 
then  throwing  down  the  lead  with  sulphydric  acid,  after 
which  the  solution  was  filtered  and  evaporated  to  a  syrupy 
consistence.  Large  quantities  of  glycerine  were  wosted  in 
the  soap-manufacture:  but  at  present  it  is  utilized  by  first 
saponifying  the  fats  with  lime,  and  then  distilling  out  the 
glycerine  by  means  of  superheated  steam.  tJlyeerinc  as 
prepared  fr()m  soapmaker  s  waste  is  very  liable  to  retain 
an  offensive  odor  and  an  acrid  quality  (partly  from  the 
aendein  present),  iu'spite  of  the  observance  of  great  care 
in  refining  and  deodorizing  it.  In  medicine,  chemiHtry,  and 
the  arts  givcerine  has  a  wi<le  range  4d"  uses.  It  is  an  im- 
portant ingredient  of  cosmetics,  toilet  soaps,  unguents,  anti 
pomades.  Its  8(»lvent  an<l  antiseptic  powers  are  great,  and 
its  non-drying  quality  aibls  much  to  its  usefulness.  It  hos 
nutrient  qualities,  and  is  useful  in  many  diseases  of  the  skin 
and  the  nioulh.  But  its  chief  use  in  medioino  in  n«  an  ox- 
eipient,  solvent,  and  presi-rvalive  for  more  active  medicines. 
It  is  used  for  filling  giis  uietern,  for  various  nurposes  in 
brewing,  ealieo-prinling,  ph'itograpby.  and  in  the  prepara- 
tion of  objects  for  microscopic  examination,  and  for  ninu- 
merablo  purposes  in  chemical  and  pharmaceutical  labora- 
tories and  in  the  other  arts. 

Gly'cogrn  ("sugar-producer"),  a  white,  amorphous. 
Btareh-like,  tasteless,  odorless  Bubtlancu,  found  by  Claude 
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Bernard  in  the  liver  of  man  and  the  lower  animals,  and 

now  known  to  exist  in  other  tissues,  especially  during  foe- 
tal life.  It  may  be  dissolved  out  of  the  tissues  where  it 
exists  by  water,  and  tlicu  precipitated  with  alcohol.  The 
mere  contact  witli  biood  or  the  secretions  converts  it  into 
liver-sugar,  which  diti'ers  from  glucose  only  in  the  fact  that 
it  is  more  readily  fermented.  Tlie  composition  of  glycogen 
is  rather  doul)tful.  (The  glycogenic  function  of  the  liver  is 
discussed  in  the  article  Livkr,  which  see.) 

Gly'con  [rAiiKtuf],  a  statuary  of  Athens  (date  unknown, 
but  probably  under  the  early  Roman  emperors),  by  whom 
the  celebrated  colossal  statue  of  Hercules,  known  as  the 
Farnese  Hercules,  was  made.  This  was  probably  brought 
to  Rome  in  the  time  of  Caracalln ,  and  phiced  in  his  baths, 
where  it  was  discovered.  The  statue  is  supposed  to  be  a 
copy  from  an  original  by  Lysippus,  and  represents  Hercules 
leaning  on  his  club.  (See  Otf.  MtJLLER,  Hist.  Greek  Art, 
I  129,  2).  H.  Brisler. 

Glycyrrhiza.     See  Liquorice. 

Glyii'don,  post-v.  of  Clay  co.,  Minn.,  at  the  junction 
of  the  St.  Piiul  and  Pacific  R.  R.  with  the  Northern  Pacific, 
241  miles  ^y.  of  Duluth  and  111  miles  E.  of  the  Red  River 
of  the  North.  It  is  the  head-quarters  of  the  Red  River 
Colony.  It  has  a  church,  a  public  library.  3  hotels,  round- 
house and  machine-shops,  a  weekly  newspaper,  and  a  num- 
ber of  stores  and  shops.     Pop.  about  400. 

E.  B.  Chambers,  Ed.  "Gazette." 

Glynn,  county  of  Genrgia,  bounded  on  the  N.  by  the 
Altamaha.  and  on  the  E.  by  the  ocean.  Area,  280  square 
miles.  It  includes  several  of  the  sea-islands.  Its  surface 
is  partly  pine  woods  and  partly  marsh.  Rice  and  lumber 
are  exported.  The  county  is  traversed  by  the  Brunswick 
and  Albany  and  the  Macon  and  Brunswick  11.  Rs.  Cap. 
Brunswick.      Pop.  5376. 

Gl>  pHodon  [Gr  yXvTTToqf  *  carved/'  and  oSov's,  oSoi-tos,  a 


The  Glyptodon,  accordmg  to  the  designs  of  W.  Hawkins. 

"tooth."' referring  to  its  fluted  teeth],  a  gigantic  extinct 
armadillo  of  South  America,  whose  length  was  from  eight 
to  fourteen  feet.  Its  carapace  was  of  horny  material. 
There  have  been  remains  of  several  species  discovered  in 
Post-Tertiary  strata,  chiefly  in  the  Argentine  Republic. 
(See  H0PLOPHORID.E.) 

Glyp'tothek  [Gr.  yKv-rrToq,  "carved  work,"  and  0>j«t),  a 
"receptacle"],  a  collection  of  sculptures,  a  name  especially 
given  to  a  famous  building  at  Munich  containing  the  col- 
lection of  ancient  sculptures  brought  to  Bavaria  bv  the  i% 
crown  prince,  afterwards  King  Louis  I.  The  sculptures 
are  mostly  Greek,  partly  Egyptian  and  Roman,  and  partly 
modern — the  latter  chiefly  classic  in  style.  The  Glypto- 
thek  was  built  in  1816-30,  and  contains  twelve  halls,  the 
sculptures  in  each  illustrating  a  distinct  epoch  in  the  art. 

Gmc'lin  (Johann  Georg),  M.  D.,  b.  at  Tubingen,  Ger- 
many, June  12,  1709;  was  educated  in  the  University  of 
Tubingen,  and  took  his  medical  degree  in  1727;  became 
professor  of  chemistry  and  natural  science  at  St.  Peters- 
burg 1731  ;  journeyed  in  Siberia  1733-43;  was  made  pro- 
fessor of  botany  at  TUbingon  1749 ;  d.  there  May  20,  1755. 
Author  of  Travels  in  Siberia  (4  vols.  1751-52)  and  Flora 
Sibirica  (4  vols.  1 749— 70).- — ^llis  nephew,  Johann  Fried- 
rich  Gmelin,  M.  B.,  b.  at  Tiibingen  Aug.  8.  1746;  gradu- 
ated in  medicine  1769;  became  professor  of  botany,  etc.  at 
Tubingen  1771,  of  medicine  1775;  professor  of  medicine  at 
Gbttingen  1778.  Author  of  many  works  on  botany,  chem- 
istry, and  toxicology.  D.  at  Gottingcn  Nov.  1,  1804. — 
Samuel  Gottlieb  Gmelis,  M.  D..  also  a  nephew  of  J.  G. 
Gmelin,  was  b.  at  Tubingen  June  23,  1745;  took  his  medi- 
cal degree  1766;  became  botanical  professor  at  St.  Peters- 
burg, and  travelled  (1768-74)  in  S.  and  S.  E.  Russia;  was 
taken  prisoner  in  the  Caucasus,  and  d.  July  27,  1774,  in 


consequence  of  the  ill-treatment  he  received.  His  Hiatoria 
Fnr.ovum  (1768)  and  some  volumes  of  travels  have  been 
published. — Leopold  Gmelin,  M.  D.  (son  of  J.  F.  Gmelin), 
b.  at  Gottiugen  Aug.  2,  1788  ;  studied  at  Gottingen,  Tiibin- 
gen, Vienna,  and  in  Italy  ;  was  chemical  and  medical  pro- 
lessor  (titular  and  ordinary)  at  Heidelberg  1817-51.  Au- 
thor of  Handhuch  tier  Theoretischcn  Vhemie  (3  vols.  1817- 
19)  and  a  Lehrhuch  tier  Vhemie  (1844),  and  also  made 
famous  experiments  upon  digestion.  D.  at  Heidelberg 
Apr.  13,  1853. — Other  distinguished  members  of  this  fam- 
ily were  Johann  Conrad  (1707-59),  a  physician,  author, 
and  jiharmaeeutist  of  Tubingen,  elder  brother  of  J.  G. 
Gmelin;  and  Philipp  Friedrich,  younger  brother  of  the 
same  (1721-68) ;  held  professorships  of  botany,  chemistry, 
and  medicine  in  Tubingen,  and  was  author  of  many  scien- 
tific monographs.  The  botanists  of  this  name  arc  com- 
memorated by  the  Linnseau  genus  Gmclina,  plants  of  the 
order  Verbenaceai. 

Gmiiud,  town  of  WUrtemberg,  on  the  Rems.  It  has 
an  asylum  for  the  blind  and  for  deaf  mutes,  and  cele- 
brated manufactures  of  jewelry.     Po]).  10,739. 

Gmun'den^  town  of  Austria,  in  the  province  of  Upper 
Austria,  is  beautifully  situated  at  the  Lake  of  Traun  or 
Gmunden,  where  the  Traun  issues  from  it,  and  is  the  seat 
of  several  civil,  ecclesiastical,  and  educational  institutions. 
The  salt-works  of  the  vicinity  are  importaut.     Pop.  6533. 

Gna'dcnhiitten  [Ger.,  "  tents  of  grace  "],  a  post-v.  of 
Clay  tp.,  Tuscarawas  co.,  0.,  on  the  Pittsburg  Cincinnati 
and  St.  Louis  R.  R.  This  was  once  a  celebrated  Moravian 
village  of  Christian  Indians,  of  whom  100  were  cruelly  slain 
by  the  whites  Mar.  8,  1782.     Pop.  284. 

Gnat.  The  gnat  or  mosquito  differs  from  other  two- 
winged  flies  (Diptera)  by  the  long  and  slender  mouth-parts 
(Figs.  1  and  2).  These  are  adapted  for  probing  and  punctur- 
ing the  flesh  of  its  \  ictim.  The  young,  or  larva)  (Fig.  3),  are 
aquatic,  living  in  pools.  Thc^' 
are  cylindrical,  with  the  head 
and  succeeding  segment  much 
enlarged,  and  breathe  by  means 
of  a  bunch  of  hairs  radiating 
from  a  long  tubercle  situated  at 
the  end  of  the  body,  and  con- 
'*  '»  necting  with  the  internal  respi- 
^^  ratory  tubes  (trachea-).  They 
remain  most  of  the  time  at  the 
bottom,  feeding  upon  decaying 
matter,  and  are  thus  very  benc- 
fieiiil  as  scavengers.  In  the 
pupa  state  they  take  no  food, 
and  breathe  by  a  respiratory 
tube  (Fig.  3,  B,  (/)  situated  on 
the  greatly  enlarged  thorax. 
They  are  very  active  in  this 
state,  jerking  up  and  down  in 
the  water,  aided  by  a  pair  of 
broad  caudal  leaves  (Fig.  3,  C). 
The  long  cylindrical  eggs  are 
laid  in  little  packets  which  float  on  the  surface  of  standing 
water.  In  four  weelvs  after  hatching  the  insect  passes 
through  its  transformations  and  arrives  at  maturity.  The 
Fia.  1.  Fig.  2. 


Fia.  X 


DorsaUFig.  l)andside(Fif;.  2)view  of  the  head  of  the  female,  en- 
larged :  a,  anteiince;  m,  mandibles;  vix,  maxillic;  ^(7,  lingua; 
;,  labium,  in  which  the  oilier  parts  are  ensheathed. 

females  alone  bite.     The  males,  which  may  be  distinguished 

from  the  other  sex  by 
their  bushy  autennES, 
seldom  visit  our  houses, 
and  do  not  bite.  It  is  a 
question  whether  the  bite 
uf  the  mosquito  is  pois- 
onous. No  poison-gland 
has  yet  been  found  in 
the  head,  and  it  is  gen- 
erally thought  that  the 
inflammation  and  swell- 
ing following  the  bite  of 
one  of  these  insects  are 


?,  respiratory  tube  and 
radiating  hairs;  B,  pupa;  d.  thnr- 
aeic    respiratory  tube;  C,  lamellae 

at  end  of  body  of  the  pupa,  en-  due  to  the  irritation  set 

larged.  up  by  the  slightly  barbed 

jaws,   and   perhaps  the   saliva  is  slightly   acrid.      About 
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tliirty  American  species  of  Ctthx,  the  genus  to  which  the 
gDat  belongs,  are  described  in  various  works. 

A.  S.  Paokard,  Jr, 

Gnei'senau,  Neidhart  von  (ArotsT),  Coi-st.  b.  at 
Schilder.  Saxony,  Ojt.  L'S,  I7()U;  served  with  the  German 
mercenaries  in  the  American  Kevolutionary  war;  became  in 
1  7.S!t  a  captain  of  PniSv^inn  troops  ;  defended  Colbcrg  against 
the  French  iHUti;  was  dismi^^scd  in  18U'J  at  the  suggestion 
of  Napoleon  I.;  was  chief  of  staff  and  chief  quartermaster 
to  liiiiuhcr:  conducted  (he  rt-treat  after  Liitzen  iSKi,  and 
after  the  I-eipsic  campaign  was  made  lieutenant-general ; 
served  iu  France  l!<14,  and  was  made  a  count ;  contributed 
much  to  the  final  .success  at  Waterloo  by  his  strategic  skill 
after  tho  affair  at  Ligny ;  was  made  governor  of  Berlin 
l>iI.S;  general  fielil-niarshal  lS2r)  ;  led  an  army  in  Prussian 
Pitland  during  tlio  l*oli:-li  insurrection  of  is;il.  1>.  at  Posen 
Aug.  24,  1831.  He  was  an  able  officer  and  a  man  of  liberal 
j)riuciplcs. 

GneisSf  a  mctamorphic,  stratified  rock,  crystalline- 
granular  in  texture  and  foliated  in  structure,  composed 
essentially  of  quart/,  feldsjiar,  and  mica;  the  latter  ingre- 
dient is  often  rejilaced  by  hornblende,  thus  giving  rise  to 
hornbleiidic  or  syenitic  gneiss. 

Gne'sctif  town  of  Prussia,  in  the  province  of  Posen. 
It  has  a  cathedral,  and  is  the  residence  of  the  archbishop 
of  Unesen-Posen  (Roman  Catholic).     Pop.  71)95. 

Gnome  [tir.  yi-uj^wi',  •'  wise  "],  in  the  Rosicrucian  and 
cabalistic  doctrine,  a  spiritual  being  residing  within  the 
bowels  of  the  earth,  guarding  mines  of  precious  metals, 
gems,  and  hiciden  treasures.  There  were  male  and  female 
gnomes,  generally  gruLesquc  dwnrfd,  who  were  rarely  seen 
by  men. 

(■nom'ic  Poets  [Ur.  yvui}i-r\^si  "sentiment"],  in  Greek 
literature,  a  name  applied  to  those  didactic  poets  whose 
compositions  are  characterized  i)y  aphorisms  and  short, 
provcrb-Iikc  moral  precepts  {f/nomrti).  Pre-eminent  among 
the  gnomic  poets  arc  Thcognis,  Solon  the  lawgiver,  Pho- 
cylides,  and  Simonides  of  Amorgos.  Among  tho  best- 
known  editions  of  the  gnomic  poets  (of  some  of  whom 
considerable  fragments  remain  1  arc  those  of  Boissonade 
(18,12),  Bekker  (lsli"»),  Brunek  (17.S-1),  and  Sylburg  {1051}. 

C«nos'tics  ('*men  of  knowledge;"  Gr.  yuia(ri<:),  a  name 
applied  to  numerous  schools  of  heretics  in  tho  early  Chris- 
tian Church.  In  the  New  Testament  t/iio-iin  is  simply  (as 
in  1  Cor.  xii.  8)  the  more  profouml  apprehension  of  Chris- 
tian truth.  In  Pseudo-Barnabas  (107-120  a.  d.)  it  means 
allegorical  interpretation.  Finally,  it  came  to  denote  a 
system  of  excessive  ami  fancit'ul  religious  speculation.  As 
to  its  origin,  it  was  in  part  a  reaction  of  the  freer  pagan 
mind  against  the  narrowness  and  poverty  of  Ebionism,  but 
also,  and  more  essentially,  an  inevitable  product  of  the 
speculative  genius  of  the  Gentile  world  in  its  lirst  exciting 
contact  with  tlie  stupendous  facts  and  doctrines  of  Chris- 
tianity. Its  elements  were  derived  from  three  sources  :  Hel- 
lenistic idealism.  Oriental  pantheistic  naturalism,  and  the 
Christian  revelation.  It  did  not  begin  as  a  heresy,  but 
soon  became  such  in  undertaking  to  answer  un- 
answerable question?.  Those  questions  are  sug- 
gested by  Tertullian  (  f)r  PmHrripttonc  I/nreticor- 
um,  ^  7) :  "  Unde  malum,  et  quarc?  ct  undo  homo, 
etquomodo?  et  quod  proxinie  Valenf.inus  propo- 
suit,  unde  Dcus?''  Its  grand  leading  question 
was  in  regard  to  the  origin  of  evil :  n-d^tc  rit  kokoi'  ?  - 

But,  as  Niedner  says,  this  question  was  only  one  of 
several.     Its  theme  was  really  tho  whole  '*  world- 

firocess."  This  ]»rocess  embraces  tho  three  prob-  ■?■ 
ems  of  creation,  sin,  and  redemption.  The  solu-  '''" 
tions  offered  were  in  form  exceedingly  diversilied  ; 
the  systems  many  and  various.  In  classifying  these 
systems  tho  ingenuity  of  critics  has  been  severely 
taxed.  The  more  noted  classifications  are  as  fol- 
lows : 

I.  GtKSEi.KR's. — (1)  The  Alexandrian  Gnostics: 
Basilidcff,  Valentinus,  Ophites,  Antitaotes,  Prodi 
clani;  (2)  Syrian:  Saturninus,  Bardesanes,  Tatian  ; 
{'.i)  Marcion  and  his  school.  This  geographical 
ciassifiealion  is  not  at  all  fidieitou«i. 

II.  RiTTF.it's.— (I)  Dualistic:  Saturninu.f,  Basil- 
ides,  Hermogenes.  and  others;  (2)  Idc(ilit«tic  :  Va-    ^ 
lentinus.  Marcus,  PtoInmnMis.  and  others. 

III.  Nka.ndku's.— Originally,  (  1  )  dudaistic  ;  (2) 
Anti.Iudaistic.  Subsequently  modified  by  sub- 
dividing No.  2,  so  as  to  stand.  (1)  .Turlaistle:  Cor- 
inthus,  Basilldes.  Valentinus  and  his  school,  Ilera- 
clcon,  PlolemuMis,  Marcus,  and  Bardesanes ;  ( 2) 
Anti-.Iudaistic  :  (o)  in  sympathy  with  Paganism, 
the  Ophites,  I'scudo  Basilidinns.  Cainitcs,  Carpo- 
cratians,  IVodii-inns.  Antitaetcs,  Nieolaitans,  Simonians; 
{f>)  dissevered  from  all  earlier  systems.  Saturninus,  Tutian! 
the  Eneratitcs,  Marcion  and  his  school. 


IV.  Batr's. — (1)  Those  who  brought  Christianity  into 

closer  connection  with  .Judaism  and  heathenism  :  Basilides, 
Valentinus,  Saturninus,  Bardesanes,  the  Ophites;  (2)  those 
who  !nade  a  strict  separation  of  Christianity  from  Judaism 
and  heathenism  :  Marcion  and  his  school:  (i>)  those  who 
identihcd  Christianity  with  Judaism,  and  opposed  bolh  to 
heathenism  in  the  form  of  gnosis  :  the  Pseudo-Clementines. 

V.  Nikd.n'Kr's. — (1)  Those  who  gave  Christianity  at  once 
a  place,  and  the  highest  place,  among  the  religions  of  tho 
world  :  («)  in  its  original  form,  Basilides.  the  Ophites,  and 
the  closeiy-allied  Caiuites  and  Scthites;  (6j  in  its  perfected 
form,  Valentinus,  Ileracleon.  Ptolenuvus,  and  Marcus;  (2) 
tliosc  who  separated  Christianity  from  its  historic  connec- 
tion, and  made  it  the  lirst  true  revelation  of  God  :  (u)  Mar- 
cion and  his  school;  (h)  the  Syrians,  Saturninus,  Barde- 
sanes, Tatian,  and  Apclles;  {?>)  those  who  identified  Chris- 
tianity («)  with  heathenism,  the  Carpocratians,  Anti- 
taetcs, and  Prodicians,  all  licentious;  (6)  with  Judaism, 
the  Pseudo-Clementines. 

On  four  points  these  .systems  nil.  or  nearly  all,  agree:  ( 1) 
(Jod  is  incomj>rehensible.  (2)  Matter  is  eternal  and  an- 
tagonistic to  God;  or,  as  Basilides  taught,  if  created  by 
God,  still  conditions  and  limits  tho  divine  efficiency*.  (3) 
Creation  is  the  work  of  tho  Demiurge,  according  to  some, 
only  subordinate — aeeordiug  to  olhers.  totally  opposed  to 
(Jod.  (-i)  The  human  nature  of  Christ  was  a  mere  decep- 
tive appearance.  The  mo.st  elaborate  system  was  that  of 
Valentinus.  The  historic  order  was  as  follows:  (1)  the 
Simonians,  37  a.  d.  (.Acts  viii.):  (2)  the  Nicolaitans,  96 
a.  [).  (Rev.  ii.  G) ;  (3)  Cerinthus,  near  end  of  lirst  century  ; 
(-1)  the  Ophites,  very  early  ;  (5)  Basilides  at  Alexandria, 
12.J-U0A.  D. ;  (I))  Valentinus,  liiS-lfiO  a.  n.;  (7)  Marcion, 
150  a.  n.;  (8)  Bardesanes,  170  A.t). ;  (9)  Hermogenes,  about 
200  A.  n.  Gnosticism  reached  its  highest  bloom  about  150 
A.  D.  In  the  third  century  its  creative  energy  was  gone. 
In  the  fourth  century  it  was  powerless.  And  in  tho  sixth 
century  only  remnants  of  it  remained.  Severe  laws  against 
the  Gnostics  were  enacted  in  5;'.0  a.  n.  (See  Vorl.  Junt.  1:5: 
18,  19.21.)  The  rapidity  with  which  the  system  waxed 
and  waned  is  explained  by  the  fact  that  it  was  an  aristo- 
cratic heresy.  The  masses  neither  relished  nor  understood 
it.  It  was  only  a  speculation  of  the  few,  and  the  aim  was 
not  to  found  sects,  but  schools.  Only  the  Marcionites  or- 
ganized separate  churches.  (The  ])rineipal  original  sources 
of  information  are — Ikpin.cus,  Advrrsua  I/nrcsci,  182-188 
A.  D. ;  TkrtuI-LIAN.  Adr.  Marn'oimu  and  Adv.  Volentin- 
innos,  c.  20tJ  a.  d.  ;  HiPi'OLVTrs,  /^hilosophouniciia,  222-2.''.5 
A.  n.  (tho  greater  part  of  it  recently  recovered);  Epipiia- 
MiTS,  Puutirinmy  c.  100  A.  T>. ;  also  quotations  in  El^skiuis, 
and  tho  Pinlis  Sophia,  a  recently  (iSa.'i)  discovered  (Jnostic 
poem.  Able  monograj>hs  on  the  subject  have  eome  from 
Nkandkr  (I81S),  Baiir  (1835),  .Mattkr  /1S28-45).  Rosskl 
(1S47),  Lii'sirs  (ISfJU),  and  others.)        R.  I>.  Ilrn;H(;o.-K. 

Gnu  [a  Hottentot  word],  or  Ilornod  HorKO,  tho 
Cintnochictc.s  gnu,  the  Wilclclx'Csl  of  the  etjlonists,  an 
antelope  which  approaclies  in  eharacler  tho  ox  tribe,  and 
has   a   flowing   mane   and   tail   of  white   hair,    resembling 


thoflo  of  the  horse.  This  species  \*  found  in  South  .Afrlea 
but  other  spe.-iiH  of  the  genus  abounil  probably  almost  as 
far   N.  as  the   (ireat   Desert,     They    havo    clumsy   curved 
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horns  and  bristly  hairs  about  the  mouth.  The  name  wilde- 
bceat  is  given  on  account  of  the  habit  the  animal  has  of 
frantically  rushing  about  in  a  most  violent  manner.  It  is 
very  fleet  and  timid. 

Go'a,  the  name  of  a  territory  of  Hind'istan,  on  the  Mal- 
abar coa*t.  situated  between  lat.  1  I*'  bl'  and  15°  45'  N., 
and  belonging  to  Portugal.  Area,  1  t'f')6  sq.  m.  Pop.  313.262. 
It  produces  rice  and  pepper,  but  requires  an  annual  support 
of  £71,920  from  Portugal.      Cap.  Panjim,  or  New  Goa. 

Goa,  town  of  Hindostan,  on  the  Malabar  coast,  in  lat. 
15°  30'  N.  It  was  formerly  the  capital  of  the  Portuguese 
dominions  in  India,  and  a  magnificent  city,  but  it  is  now 
decaying.  In  the  beginning  of  the  eighteenth  century  it 
was  deserted  on  account  of  cholera.      Pop.  4000. 

New  (Ioa,  6  miles  W.  of  Goa,  is  the  residence  of  the 
Portuguese  governor-general  and  of  the  archbishop  of  (Jnn. 
It  has  handsome  churL-hes  and  other  pulilie  buildings,  and 
has  been  the  capital  since  175^.      Pop.  10,000. 

Goalpa'ra,  a  district  of  the  Bengal  presidency,  British 
India,  lying  W.  of  Assam,  N.  of  the  Garrow  Hills,  S. 
of  Bootan,  and  traversed  by  the  river  Brahmajjootra. 
It  has  a  hot,  wet,  and  sickly  climate  and  a  jtroduc- 
tive  soil.  Area,  4430  square  miles.  Cap.  Gualpara, 
Pop.  412,761. 

Goat  (C(ipra),  a  genus  including  the  goats  proper. 
It  is  characterized  by  hollow,  annulated  horns,  which 
are  directed  upward  and  backward.  Thoro  ai'e  eight 
cutting  teeth  in  the  lower  jaw,  and  none  in  the  upper. 
The  chin  is  bearded  in  the  male.  This  genus  has  no 
representative  in  America,  though  in  the  domestic 
state  the  goat  is  found  in  all  parts  of  the  world. 
The  single  American  species  which  so  long  was 
regarded  as  the  Rocky  Mountain  r/oat  is  properly  an  an- 
telope. The  wild  goat  (C.  ivijrdffua  Gm.)  roams  in  ex- 
tensive herds  on  the  Persian  and  otlicr  mountains  of 
the  eastern  hemisphere ;  it  is  regardeil  as  the  parent- 
stock  from  whence  all  the  domestic  varieties  have  sprung. 
The  ibex  {0.  ibex)  is  a  notable  example,  distinguished 
by  its  large,  square,  and  transversely  ridgi-d  iiorns.  The 
Caucasian  ibex  {C.  ('(tucd^ira)  has  similarly  large  horns 
of  a  triangular  form.  The  Cashmere  goat  of  Thibet 
is  the  most  valued;  a  delicate  gray  wool  grows  under  tho 
longer  silky  hair:  about  two  ounces  of  this  is  obtained 
from  one  individu-al,  and  is  the  much-prized  material  of 
the  cashmere  shawls.  The  goat  exhibits  a  striking  differ- 
ence of  habit  as  compared  with  the  sheep.  Buffon  haa 
given  a  graphic  description,  in  which  he  regards  tho  for- 
mer as  being  ''superior  both  in  sentiment  and  dexterity." 
The  milk  of  the  goat  is  sweet,  nutritive,  and  is  also  es- 
teemed as  medicinal.  In  ancient  times  the  skin  was  val- 
ued for  clothing;  at  present  it  is  a  favorite  and  familiar 
item  in  the  manufacture  of  the  best  turkey  or  morocco 
leather,  and,  in  the  young  state,  of  the  better  class  of 
gloves.  J.  B.  Holder. 

Goat  Island,  an  island  which  divides  the  current  of 
the  Niagara  River  at  the  Falls.  It  belongs  to  Niagara  tp., 
Niagara  co.,  N.  Y.  Area,  70  acres.  It  is  900  feet  distant 
from  the  American  and  2000  from  the  Canadian  shore.  It 
is  connected  with  the  former  shore  by  a  substantial  bridge. 

Goat'sucker,  the  Caprimulgns  Europa'He,  a  passerine 
bird  of  the  Old  World,  the  type  of  the  family  Caprimul- 
gida?,  to  which  belong  the  whip-poor-will,  the  chuck-wills- 
widow,  the  night-hawk,  and  several  other  birds  of  tho 
U.  S.,  all  of  which  are  sometimes  collectively  called  goat- 
suckers. The  first  bird  mentioned  above  gets  his  namo 
from  the  popular  belief  that  he  sucks  the  cow's  and  tho 
goat's  milk,  infecting  the  animal  with  a  deadly  disease. 
It  is  also  called  fern-owl.  dor-hawk,  night-jar,  etc.;  the 
latter  name  coming  from  a  jarring  or  purring  sound  which 
it  utters.  It  is  the  subject  of  many  popular  superstitions 
in  the  folk-lore  of  many  nations. 

Gobelins  Tapestry,  tho  most  highly  valued  grade 
of  carpet,  manufactured  only  in  the  Gobelins  factory,  in 
the  Faubourg  St.  M.ircel.  Paris,  in  the  Rue  Mouffetard. 
The  carpets  are  all  of  rug-like  make,  and  are  works  of  art, 
not  of  artisanship.  Many  of  the  designs  are  pictured 
scenes  in  colors.  The  workmen  for  rather  artists)  are 
about  120  in  number.  The  colored  silks  and  wools  which 
they  employ  are  passed  into  the  work  by  means  of  wooden 
needles.  The  result  is  a  faithful  eojiy  of  the  pictured  pat- 
tern. Each  artist  averages  less  than  l.}  square  yards  per 
annum.  Some  Gobelins  carpets  cost  from  $.^0,O00  to 
$40,000,  and  require  from  five  to  ten  years  for  the  comple- 
tion. Since  1701  none  have  been  sold.  They  are  mostly 
presented  by  the  French  government  to  foreign  courts. 
The  Gobelins  factory  was  first  called  Gobelin's  fnlly.  It 
was  an  unsightly  structure,  built  by  a  Belgian  wool-dyer 
of  the  fifteenth  century,  one  Jehan  Gobeelen.  Here  the 
brothers  Cannaye,  .and  afterwards  others,  carried  on  ear- 


pet-making  with  success.  In  1062,  Louis  XIV.  made  it  a 
royal  manufactory.  In  1820  another  royal  carpet-factory. 
La  Savonnerie.  established  in  1615,  was  joined  to  it.  May 
24,  1S7I,  the  Communists  burned  a  part  of  the  factory. 

Go'bi,  Co'bi,  or  Sha'mo,  is  a  wide  tract  in  Central 
Asia,  between  lat.  40°  and  50  N,.  and  ion.  '.10°  ami  120° 
E.  It  forms  a  table-land  3000  feet  abuve  the  level  of  the 
sea,  between  the  mountain-ranges  of  Altai  and  Kuen-Lun, 
with  only  small  depressions  and  elevations.  Its  western 
part  is  mostly  covered  with  fine  sand,  drifting  before  the 
wind,  and  forming  an  undulating  surface  which  reminds  the 
traveller  of  the  waves  of  the  ocean.  The  eastern  part  is 
mostly  naked  rocks.  It  is  a  desolate  region  where  the 
winter  is  nine  months  long:  frost  and  snow  may  occur  in 
July,  and  the  short  summer,  with  its  intense  heat,  creates  but 
an  oppressive  at m<isphere.  Extensive  steppes,  rising  towards 
the  mountainous  borders,  afford  pasture  lor  the  flocks  of  the 
nomadic  tribes  of  Mongolians  who  wander  in  these  wilds. 

Go'by   {(johiiis).  n    ifeiiiis  of  small  marine  fishes  of  tho 
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family  Gobiida'.  They  have  no  swim-bladder,  and  live 
mostly  upon  muddy  bottoms,  where  they  burrow  in  holes. 
Some  of  them  build  nests  for  their  young.  The  Gobt'ua 
raroh'nciisis  is  a  typical  species  found  on  our  Atlantic 
coasts.  Tho  black  goby  ( Gobinn  vifjer)  and  other  Eu- 
ropean species  are  rather  larger.  These  fishes  are  prized 
for  the  aquarium,  in  which  their  nesting  can  be  readily 
observed.      More  tlian  lOO  epeeies  are  known. 

God.  It  is  proposed  to  state  briefly  what  is  known  of 
God  under  the  following  heads  :  (1)  definition  of  the  term  ; 
(2)  proofs  of  his  existence;  (3)  his  names;  (4)  attributes; 
(5)  existence  as  Three  Persons;  (6)  relation  to  the  world; 
(7)  works;  (S)  prevalent  autitheistic  theories. 

I.  In  consequence  of  the  predominance  of  Christian  ideas 
in  the  literature  of  civilized  nations  for  the  last  eighteen 
centuries,  the  word  God  has  attained  the  permanent  and 
definite  sense  of  a  self-existent,  eternal,  and  absolutely  per- 
fect free  personal  Spirit,  distinct  from  and  sovereign  over 
the  world  he  has  created. 

II.  Proofs  of  His  Existence. — The  word  nevertheless 
continues  to  be  used  with  a  wide  latitude  of  meaning.  The 
full  conception  associated  with  it  by  Christians  is  of  course 
largely  the  product  of  revelation.  On  the  other  hand,  tho 
general  idea  of  God  as  a  being  upon  whom  we  depend,  and 
to  whom  wc  are  responsible,  and  for  whose  communion 
we  long,  is  innate  in  human  nature — i.  c.  it  is  universally 
generated  and  sustained  in  hunmn  consciousness  by  the 
laws  of  our  nature.  This  fact  is  by  some  attrihuted  to  a 
"  God-consciousness"  (SrhUiermitrhfr) ;  by  others  to  a  di- 
rect intuition  of  God  (Srhrniiu/,  Coum'ii)  ;  and  by  others  to 
an  innate  religious  sentiment  or  instinct.  It  beais  all  the 
marks  of  an  intuitive  truth  or  first  principle  of  reason — • 
c-  g.  universality  and  necessity — since  it  rea}ipoars  and 
persists  in  all  normal  conditions  of  consciousness.  (See 
Cicero,  Sntura  Jtmrum,  and  (iILLETT,  God  in  Human 
Thou(/ht.  etc.)  This  general  idea  of  God,  native  to  the 
human  soul,  has  been  moulded  into  various  forms  by  tra- 
dition and  speculation,  and  perfected  by  revelation.  All 
the  "  arguments  "  for  the  being  of  God  are  intended  cither 
to  quicken  and  confirm  this  innate  idea,  or  to  expand  and 
render  it  definite  by  showing  vhat  God  is,  as  well  as  prov- 
ing that  he  is.  (See  Dr.  McCosh's  Intuitions  of  the  Alind, 
pt.  .'5,  b.  2.  ch.  5,  ^  2.) 

A.  The  Ontolofficftl  Arifument  has  been  presented  in  vari- 
ous forms:  1.  Anselni.  archbishop  of  Canterbury  (U'93- 
1109),  in  his  Mowjlorfinm  and  Prosloyiuni,  states  this  argu- 
ment thus:  We  have  an  idea  of  an  infinitely  perfect  be- 
ing. But  real  existence  is  a  necessary  element  of  infinite 
perfection.  Therefore,  an  infinitely  perfect  being  exists, 
otherwise  the  infinitely  perfect  as  we  conceive  it  would 
Lack  an  essential  element  of  perfection.  2.  Descartes 
{1596-1650),  in  his  Meditotiones  de prima  philosophia.  prop. 
2,  p.  89.  states  it  thus  :  The  idea  of  an  infinitely  perfect 
being  which  we  possess  could  not  have  originated  in  a 
finite  source,  and  therefore  must  have  been  communicated 
to  us  by  an  infinitely  perfect  being.  He  also,  in  other 
connections,  claims  that  this  idea  represents  an  obiectivo 
reality,   because  (1)   it  is   pre-eminently  clear,   and   ideas 
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carry  conviction  of  correspondence  to  truth  in  proportion 
to  their  clearness  :  auJ  (L'l  it  is  necessary.  .1.  1)t.  Samuel 
Clarke  in  170J  publi.<ht_ii  his  fJiinoiitftration  of  the  lieing  and 
Attributes  of  God.  lie  aij^ufs  thu'  time  ami  space  are  in- 
finite and  necessarily  exi.-itent,  hut  they  are  not  siubstances. 
Tlii-'reibre.  there  must  exist  an  eternal  an<l  infinite  sub- 
stance of  which  they  are  properties.  \.  Cousin  {EUmfntn 
of  pHifrh'd'xfjf)  inaintaiiieii  that  the  idea  of  the  finite  im- 
plies (he  idea  of  the  infinite  as  inevitably  as  the  idea  of  the 
*' uie  "  implies  that  of  tho  *' uot-mc."  (Dr.  Shedd's  IlUt. 
Chn'Ht.  Dor.) 

li.  The  i'onmolot/iral  Ayr/iiment  may  be  stated  in  the  form 
of  a  syllof^ism  :  Kvcry  new  thing  and  every  change  in  a 
previously  existing  thing  must  have  a  cause  sufficient  and 
pre-existing.  The  universe  consists  of  a  system  of  changes. 
Therefore  the  universe  must  have  a  cause  exterior  and 
anterior  to  itself.  It  has  been  objected  that  our  "  eausul 
judgment"  rests  solely  on  experience,  which  gives  only 
invariable  sequence,  and  not  efficiency.  (Sec  Mill's  Lotjic, 
p.  203.  and  Himk's  Tnnt.  on  Hum.  S'atttre.  pt.  1,  ^  1.)  On 
the  contrary,  the  '* causal  judgment"  is  a  self-evident  or 
intuitive  truth  or  law  of  reason,  presup])Osed  in  all  ex- 
perience, bearing  the  marks  of  universality  and  neces- 
sity. Moreover,  an  encllcss  series  of  cffeots  8up]H)rted  by 
no  absolute  cause  is  infinitely  legs  rational  than  any  single 
uncaused  eflcot.  Tho  mind  can  rest  only  when  it  has 
reached  ulliniately  an  uncaused  first  cause.  (Dr.  McCoSii's 
Intni.  of  the  Mind',  pt.  2,  b.  .3,  eh.  2.  jj  8.) 

That  the  universe  is  a  system  of  changes  is  proved  and 
illustrated  liv  all  the  sciences,  especially  by  geology,  zoology, 
and  anthropology.  John  Stuart  Mill,  in  his  Easntf  on 
Theism,  ariiucs  that  tho  conclusion  from  the  recently  estab- 
lished doctrine  of  tho  "conservation  of  force"  is,  that  the 
matter  and  force  of  which  the  universe  consists  are  a  con- 
stant quantity,  assuming  various  forms,  but  themselves 
without  beginning  or  cause.  lint  the  fact  is,  that  tho 
theory  of  cosmical  development  from  the  days  of  L^placo 
to  the  present  involves  tho  constant  dispersion  of  ])hysical 
energy,  the  sun  and  planets  passing  from  a  state  of  heated 
gas  to  frozen  and  lifeless  solidity  ;  and  since  this  dis[iersed 
and  lost  energy  is  finite,  it  must  have;  commenced  in  a 
spontaneous  cause — i.  c.  a  personal  vuliti'in. 

('.  The  Ttleolo'firal  Afffurnent,  or  argument  from  design 
or  final  causes,  is  as  follows:  Design,  or  tho  adaptation  of 
means  to  effect  an  end,  implies  tho  exercise  of  intolUgcuco 
and  free  choice.  Tho  universe  is  full  of  traces  of  design. 
Therefore,  tho  '*  First  Cuus*}  *'  must  have  been  a  Personal 
Spirit,  This  argument  has  been  elaborated  ever  since  tho 
tini','  of  Socrates.  ( MtinoniOifin.  h.  4.)  Bacon  says:  "I 
had  rather  liolicvo  all  tho  fables  in  tho  Legend,  and  the 
Talmud,  and  the  Alkoran  than  that  this  universal  frame  is 
without  a  mind."  "Final  caus*_-s'*  have  been  repudiated 
as  a  principle  of  inter[ireting  nature  by  Hume,  and  under 
his  influence  by  a  class  of  modern  naturalists.  IIo  main- 
tained (see  Dinloffucs  on  Nat.  Jirh'tj.)  that  tho  judgment 
which  infers  a  designing  causo  from  ndjustiuents  adapted 
to  effect  an  end  rests  wholly  upon  cxpericnee;  and  aa  wo 
have  no  experience  of  world-making,  wo  hav3  no  right  to 
infer  a  world-maker.  Hut  this  jnd;^;mcnt  is  intuitive,  uni- 
vers.il,  and  necessary.  Its  force  is  admitted  by  J.  S.  Mill. 
[A'sHiiy  t>n   Thrimn.) 

Tho  new  doctrine  of  tho  "survival  of  tho  fittest"  is  urged 
by  llerliert  SpencM-r,  Darv/in,  and  m;iny  naturalists  as  an 
alternative  moro  rational  tlian  that  of  '*  dc-^ign."  This  at 
present  is  admitted  by  its  advocates  to  boa  bare  hypothesis, 
demanding  many  ixistulate-^,  and  leaving  many  broken 
links;  e,  tf.  tho  "  first  germs,"  tho  introduction  of  sensation, 
the  beginningH  ttf  organs,  intelligence,  volition,  moral  ob- 
ligation, net-rMHan/  ideas,  eto.  (See  arts.  A  Criticism  ov 
DARWINISM,  by  .r.  H.  SiiKLYK,  and  Kvolitiox.  by  IIkxrv 

II.VUTSIIORNK.)  (See  WallACH,  Nuttirftl  S'lferfinn :  Ml- 
VART,  (icneHts  of  Sperien;  Ulrici,  lirvirw  of  SirnuHH;  Ali:x. 

WiNrnr.LL.  Erofntlon;  J.  "W.  Dawson,  Earth  and  .\faii,'  Dr. 
MfCosll,  Chriif.  and  PoHittriitm.)  Tho  design  everywhero 
manifest  in  tho  Iruirganio,  organic,  inntinetive,  and  r;itional 
provinces  of  tlio  universe  has  been  fully  demonstrated  in 
tho  Itrifffjrwotfr  TrrtttiiteH,  Paley'fl  Nat.  Theid.,  Rutlor's 
Analnqy^  MeCosh'rt  Tifpind  Fitrm»,  etc.,  Buchanan's  Faith 
in  f!"d\  eti;..  Tullooh'fl   Thrinm,  etc. 

1).  The  Mnrid  Anjninriit  derivi^d  from  tho  constitution 
aTnl  history  of  man,  and  his  reliitions  to  the  universe:  1. 
All  oiir  knowledge  r;wts  ujion  conxciousneKs.  We  begin 
v/ith  the  knowledge  of  pr  If  im  a  cont«oiou(i.  intelligent,  sp<m- 
tancous  eauso ;  and  thi*  is  involved  in  every  act  of  sonNO, 
percejjfion,  re.leotion,  rer-ollcc lion.  etc.  Frnni  knowletlgo 
of  self  as  ( I )  spontaneoim  enupe.  (2)  intelligent,  we  como  to 
renogni/.o  tho  absoluto  causo  ilineoverod  by  the  "eo^mohigi- 
cal"  and  'Melfologicnl  "  arifuments  as  a  perional  Fpirit. 
AVe  are  under  th-  neneMnity  of  referring  nil  th'>  phmoninna 
of  the  cosni"'*  ultimately  to  mind.  2.  The  phetinmena  of 
consciencii    necessarily    imply    a    novoreign    pergonal    will 


which  binds  ours.  The  hypothesis  of  the  associationists 
(Spencer.  Mill,  etc.),  that  all  our  intellectual  and  moral 
judgments  are  transformed  sensations,  is  absurd,  because 
\  1)  they  arc  universally  the  same,  (2)  incapable  of  analy^^is, 
(^)  necessary,  (4)  sovereign  overall  impulses,  etc.  3.  Man 
is  a  religious  being.  The  instinct  of  pmycr  and  worship, 
the  longing  for  and  faith  in  divine  love  and  help,  are  in- 
separable iVom  human  nature  under  normal  conditions  as 
known  in  history,  i.  The  entire  history  of  the  race,  as 
fur  as  known,  discloses  the  presence  and  influence  of  a  wise, 
righteous,  and  benevolent  moral  ruler  and  educator  of  men 
auil  nations,  o.  The  compact  and  mutually  supporting 
system  of  divine  interventions  and  culminatiug  revelations 
recorded  in  the  Christian  Scripture,  reaehing  through  2UU0 
years,  is  the  true  vertebrate  column  of  human  history,  upon 
whi<rh  all  human  progress  in  civilization  or  science  rests. 

III.  Tim-;  Xamksop  Gon:  (Julh.  O'lith  ;  Ger.  Gott  ;  Per. 
Chodii  ;  Hind.  Khotla.  Some  derive  the  English  word 
from '■  good,"  from  its  similarity  of  form,  ami  make  it  an 
expression  of  the  divine  goodness.  Since,  however,  its 
various  cognates  could  not  have  this  origin,  others  derive 
it  from  the  Persic  Chtidn — dominui,  "  possessor."  The  Latin 
Dcitt  and  Greek  ©to?  have  been  commonly  derived  from  the 
Sanscrit  die,  "to  give  light."  But  Curtius,  Cremer.  and 
others  derive  it  from  fleo-  in  diaaaaSai,  *' to  implore."  ©<09, 
then,  is  "  Ho  to  whom  one  prays."  .  The  Hebrew  El,  of 
prc-historic  Semitic  origin,  is  from  7^X,  ''to  be  strong." 
From  this  for,  as  some  say,  from  the  obsolete  H/X,  "to 
worship")  come  Ehdiim  (plurali?  exeellcntiir)  and  Eloah 
(poetic  form),  and  Arabic  .1/  or  AU<ih.  Eluhim  is  used  by 
]\Ioses  consistently  as  a  general  name  for  God,  as  the  l>od 
of  all  nations,  and  applied  to  false  gods,  while  Jehorah  (of 
doubtful  etymology,  perhaps  from  niH.  "  to  be  ")  is  always 
used  for  tho  peculiar  covenant  God  of  Israel,  the  revealed 
(lod  and  Kedeemer.  In  reading  the  Scriptures  the  Jews 
always  substituted  Adonaiy  dtiminnn.  Kupios.  for  Jthovth. 
Hence,  tho  Knglish  Bibles  always  substitute  fur  it  Loan  in 
cinitals,  and  tho  French  L'Eterttel,  and  the  (Jerman  IIerr. 
Tn  tiie  Christian  Scri]>tures  God  also  calls  himself  ''  Spirit " 
(John  iv.  21),  "Light"  fl  John  i.  5),  "Love"  (1  John 
iv.  S),  and  "Father"  (Rom.  viii.  1  j,  16). 

IV.  Ti[R   ATTitiituTi:s  OP   God  are  to  bo  distinguished 

(1 )  from  "predicates'*  of  God  in  the  concrete,  marking  bis 
relation  to  his  creatures  as  Creator,  Preserver,  etc.;  (2) 
from  "properties,"  which  belong  to  each  divine  Person  in 
distinction  from  tho  others.  The  attributes  are  tho  modes  of 
existence  and  of  action  of  his  substance.  They  arc  the  very 
substance  itself,  existing  and  acting  in  the  various  modes 
determined  by  its  nature.  They  differ  among  themselves, 
not  as  distinct  things,  but  as  distinct  tendencies  and  modes 
of  existence  and  action  of  the  same  thing. 

The  sources  of  our  idea  of  (Jml  ji re  found  in  bis  revehition 
of  himself  in  tho  human  fionl.  in  physical  nature,  in  history, 
aufl  in  the  Scriptures.  From  these  materials  wo  construet 
our  idea  (1)  by  tho  way  of  negation,  denying  all  imperfec- 
tions; (2)  by  the  way  of  eminenee,  affirming  of  him  the 
possession  of  every  cxeellenec  in  iibsulnte  jierfection  ;  (.''>) 
by  way  of  causation,  attributing  to  him  all  the  perfections 
.discovered  in  his  works.  The  attributes  of  God  have  been 
variously  vlaHniffd :  (1)  According  to  the  order  in  which 
wo  arrive  at  tho  knowledge  of  them — e.  <j.  by  way  of  nega- 
tion, or  by  way  of  eminence,  or  by  way  of  eiuisality.  etc.; 

(2)  according  as  they  pertain  to  the  substance,  tlic  intellect, 
or  the  will  of  God  ;  {\\)  according  to  their  nature  as  moral 
or  natural  (non-moral) ;  (4)  as  communicable  or  inconimu- 
nieabUs    (■'">)  as  absolute  or  rtlati\e. 

1.  The  Diviuf  Vnity. — M».nrtiheism.  the  primitive  relig- 
ion, traces  of  which  are  found  in  the  Hindoo  Veds.  soon 
gave  place  through  nature-worship  tojiantheism  and  poly- 
theism. It  has  been  recovereil  only  imperfectly  by  philos- 
ophers of  the  first  riiiik  like  Plato,  and  has  been  established 
asa  popular  fa itln.nlv  throUL'h  the  Mosaic  and  Christian  rev- 
elations. It  is  proved  (1  )  There  ear.  be  but  one  necessarily 
existent  being,  and  but  one  infinite  and  absolute  of  the  same 
order.  (2)  Tho  unit^-  of  the  cosmos  prtives  the  unity  of  pre- 
siding intelligence.  {'.\)  Our  moral  consciousness  testifies 
that  the  sourcu  of  all  moral  authority  must  be  single  and 
unique. 

2.  God  is  an  infinite  and  ahaohite  being.  The  trans- 
cendontalisls,  on  the  one  hand,  and  Sir  W.  Hamilton,  Man- 
sell,  and  H.  Spencer,  on  theniher.  uurlerstnnd  by  these  prrd- 
icntes  a  being  including  all  being,  and  eveluding  nil  relation 
to  other  being.  Henee.  (he  infinite  nnd  the  abH<dute  can 
neither  be  a  person,  nor  conNciouH,  nor  a  cause  nor  an  nhjeet 
of  knowledge:  all  of  which  imply  limitation  nnd  relation. 
But  the  true  i<Iea  of  the  "  ubfolute  *'  i«i  the  finished,  nnd 
that  whieh  exists  in  no  n-Inlion  to  nnythinir  not  determined 
bv  if^  own  will.  And  the  true  idea  of  iho  "  infinite  "  is  that 
whieh  H<lmit«  of  no  inorease  after  il«  kind.  (Sin  W.  Ham- 
ilton,   /Jisruaaiunt   and    Lrrturnn:    MaxSKLL,    Lim.   of  liel. 
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Thoiir/ht;  McCosH,  Intuitions;  Mill,  Heview  of  Hamilton; 

Porter,  Human  Intel.,  pt.  4,  ch.  8  ;  lUcKOK,  Creator  and 
Creation,  ch.  iii.l  Anthropomorpliism  is  right  anfl  liecos- 
sar.y  when  limited  to  Iho  application  to  God  in  an  infinite 
degree  of  the  spiritual  excellencies  of  man.  But  it  is  used 
in  a  bad  sense  when  we  attrilniteto  God  any  likeness  of  our 
bodily  parts  or  passions,  or  conceive  of  him  as  subject  to 
our  imperfections  or  limitations. 

3.  God  is  an  absolute,  perfect,  personal  Spirit.  This,  as 
shown  above,  is  the  result  of  the  whole  convergent  testi- 
mony which  establishes  the  fact  of  his  existence.  If  not 
thisj'we  have  no  evidence  that  he  is  anything. 

4.  He  is  eternal.  His  existence  transcends  all  the  limits 
of  time.  Eternity  conceived  of  by  us,  as  either  a  parte 
ante  or  a  parte  post,  is  really  nna,  individna,  et  totaaimul. 

6.  Absolutely,  God  is  infinite  in  his  immensitrj,  transcend- 
in''  all  the  limits  of  space;  relatively,  he  is  ninniprenent  in 
his  essence,  as  well  as  his  knowledge  and  power  to  all  his 
creatures. 

6.  He  is  immulallc,  as  to  his  essence,  his  perfections,  and 
his  will. 

7.  His  knowlrdije  has  no  limits.  He  knows  himself  and 
all  things  possible  by  the  light  of  his  puro  reason.  He 
knows  all  things  actually  existent,  whether  past,  present, 
or  future,  in  the  light  of  his  purpose.  Ho  knows  all  things 
in  their  essenti.al  being,  and  in  all  their  relations,  by  one 
all-comprehensive,  timeless  intuition.  'Wisdom  is  the  per- 
fect use  which  ho  makes  of  his  knowledge  and  his  power 
to  effect  his  ends. 

8.  He  is  omnipotent — that  is,  tho  causal  efficiency  of  his 
will  h.is  no  limit  other  than  his  own  perfections.  Second 
causes  are  necessary  to  him  only  relatively  to  his  own  pur- 

])0SC. 

9.  The  ijoodness  of  God,  existing  in  the  forms  (1)  of  be- 
nevolence'to  all  sentient  creatures,  (2)  love  to  persons,  (3) 
mercy  to  the  miserable,  and  (4)  grace  to  the  ill-deserving, 
has  no  limit  outside  of  his  own  perfections.  This  is  as  cood 
a  world  as  was  consistent  with  the  end  God  had  in  view. 
(P.isi'al's  Thomjlita;  Leibnitz,  ThcoJiec.)  J.  S.  Mill  in  his 
Essntj  on  Theism  objects  that  if  God  is  infinitely  good,  he 
cannot  in  consistency  with  facts  he  infinitely  powerful.  But 
he  forgets  (1)  the  glory  of  the  Creator,  and  not  the  good 
of  the  creature,  must  be  tho  last  end;  (2)  the  ultimate  rea- 
sons of  facts  known  to  us  lie  out  of  our  reach,  except  they 
arc  revealed  ;  (:i)  the  grand  fact  of  SIS,  when  once  admitted, 
overthrows  all  his  objections. 

10.  God  is  absolutely  true — /.  e.  self-consistent  and  re- 
liable. 

11.  He  is  absolutely  riijhtcons.  This  involves  (1)  holi- 
ness, or  absolute  subjective  nior.al  perfection;  (2)  justice, 
when  he  is  regarded  as  st.andingto  his  intelligent  creatures 
in  the  relation  of  moral  governor.  It  is  distinguished  as 
rectoral  and  distributive,  and  is  tho  immutable  ground  of 
rewards  and  punishment. 

12.  God's  icill  is  the  organ  of  his  infinite  perfections.  It 
is  free,  in  the  sense  of  being  a  rational  spontaneity.  It  is 
sovereign,  inasmuch  as  it  is  conditioned  upon  nothing  savo 
his  own  all-perfect  nature.  Hence,  God  is  an  absolute  sov- 
ereign, having  an  unconditioned  power  to  dispose  of  and 
command  his  creatures  as  his  own  perfections  suggest.  His 
will  is  to  them  an  ultimate  rule  of  right,  in  his  "positive" 
commandments  creating  obligation,  and  with  respect  to 
essential  morality  expressing  and  giving  effect  to  the  law 
of  absolute  right  resident  in  his  own  nature.  (See  Cumber- 
LANIi,  De  Leijihus  Xalurie;  CcnWORTH's  Intellectual  System.) 

V.  The  Ose  Gon  Exists  -ts  Three  Hvpost.\.ses  on 
Persons. — Schelling  says:  "The  philosophy  of  mythology 
proves  that  a  trinity  of  divine  potentialities  is  the  root  from 
which  have  grown  the  religious  ideas  of  all  nations  of  any 
importance  ;"  f.  jr.  the  Hindoo  Trimurti,  Brahma,  Vishnu, 
and  Shiva.  This  shows  that  the  Christian  doctrine  of  the 
Trinitv,  however  original  and  unique,  has  a  basis  in  man's 
religious  nature,  .\bstract  Mohammed.an  and  Unitarian 
monotheism  conceives  of  an  isolated,  unsocial  God,  existing 
from  eternity  alone,  whose  urgent  affections  and  infinite 
energies  remain  inactive  uutil  the  advent  of  creation  .affords 
them  an  olijcct.  O.i  the  other  hand,  the  Tripersonal  God 
of  Christian  revelation  has  within  the  infinite  depths  of  the 
Godhead  been  eternally  exercising  upon  adequate  objects 
tliose  unbounded  perfections  which  can  have  only  an  inade- 
quate field  of  demonstration  in  a  created  universe.  If  God 
is  love,  he  must  have  an  eternal  and  infinite  object  to  love. 
(Christlieb's  Modern  Doubt.) 

A.  The  Bih'ienl  Doctrine  of  the  Trinil;/. — 1.  There  is  Int 
One  God.— Tho  monotheism  of  tho  Old  and  New  Testaments 
is  unquestion.able  (Dent.  vi.  4;  1  Cor.  viii.  4).  This  is  ex- 
pressed by  saying  the  Three  Persons  are  the  same  in  sub- 
stance, numerically.  2.  Father,  Son,  and  Holy  Ghost  are 
each  that  one  tjod. "  To  each  divine  names,  attributes,  works, 
and  worship  are  applied  (Jer.  xxiii.  6;  .John  ii.  24,  etc.). 
3.  Nevertheless,  they  are  always  set  forth  in  speech  and 


action  as  distinct  persons.  They  use  reciprocally  the  per- 
sonal pronouns  (John  xi.41,ctc.).  They  regard  each  other 
objectively,  loving,  speaking  to,  and  acting  through  and 
upon  each  other  as  personal  agents  (John  xiv.  Ill,  and  xvii.). 
4.  The  Father  is  the  fountain  of  Godhead,  self-existent  as 
person  as  well  as  substance.  The  Son  is  eternally  spring- 
ing from  the  person  of  the  Father,  and  the  Spirit  from  the 
persons  of  the  Father  and  of  the  Son,  in  virtue  of  the  spon- 
taneous yet  necessary  constitution  of  their  nature,  whereby 
they  receive  the  indivisible  common  nature  in  its  fulness. 
(1)  The  terms  Father  and  Sou  are  reciprocal.  The  Son 
is  eternally  "begotten"  by  the  Father,  his  "word."  "  im- 
asc,"  "form,"  tho  "radiance  of  his  glory."  (2)  The  term 
"  .Spirit  '*  expresses  the  personal,  not  the  substantial,  nature 
and  relations  of  the  Third  Person.  He  is  the  personal  Breath 
of  the  Father  and  of  tho  Son,  proceeding  from  and  return- 
ing to  both.  (3)  They  eternally  love  one  another,  lake 
mutual  counsel,  and  .act  together,  as  the  eoexecutors  of  their 
common  purpose,  in  a  system  of  distributed  yet  correlated 
functions.  5.  In  the  economics  of  creation,  providence, 
and  redemption  the  order  of  procedure  is  always  to  or  from 
the  Father,  thr„n;/h  the  Son,  by  the  Spirit.  All  actions  ad 
crlra  may  be  affirmed  of  cither  person  or  of  the  Godhead 
absolutely.  But  by  way  of  eminence  creation  is  ascribed 
to  the  Father,  redemption  to  the  Son,  and  s.anctification  to 
the  Spirit.  The  Father  is  the  absolute  from  and  to  whom 
all  movement  originates  and  ends.  The  Son  is  the  Revealer 
and  Mediator,  the  Spirit  is  the  Executive  of  God. 

B.  The  Historical  Definition  of  the  Trinit,/.— The  Ante- 
Nicene  Church  was  united  in  believing  that  Father.  Son, 
and  Holy  Ghost  nro  each  eternal,  supernatural  divine  Be- 
ino-s,  and  yet  tho  Son  as  decidedly  inferior  to  the  Father, 
and  the  Spirit  to  the  Son.  Origen  admitted  the  eternal 
generation  of  tlio  Son,  but  held  he  was  different  from  and 
dependent  upon  the  F.ather.  Irena;us,  the  disciple  of  Poly- 
carp,  and  the  Western  Church  generally,  followed  more 
faithfully  tho  doctrine  of  the  apostle  John.  The  two  an- 
tagonist principles,  (a)  tho  unity  of  God  and  (h)  the  dis- 
tinct personality  and  the  perfect  equality  of  the  Three 
divine  Hypostases,  were  never  accurately  adjusted  and  de- 
fined before  tho  great  cecumcnieal  councils  of  Nice  (325) 
and  Constantinople  (.'iSl  a.  n.).  Each  principle  detenuined 
a  tendency,  and  developed  heresies. 

1.  Tlie  principle  of  the  dirine  tiniti/vras  maintained  at  tho 
expense  of  tho  denial  of  tho  complementary  elements  of  the 
revealed  doctrine:  (1)  By  the  Humanitarians,  who  held  that 
Christ  was  a  mere  man — c.  g.  the  Ebionitcs.  an  heretical 
Jewish-Christian  sect;  the  Alogians ;  the  Theodotians  and 
the  disciples  of  Paul  of  Samosata  (260),  who  denied  the 
personality  of  the  Logos,  or  divine  principle  dwelling  in 
the  man  Jesus.  (2)  By  the  Patripassians  (Praxias. Noetus, 
etc.),  whose  doctrine  "was  muturcd  by  Sabellius  (268),  who 
held  th.at  the  Godhead,  existing  with  no  intrinsic  distinc- 
tions, manifests  itself  externally  and  successively  in  different 
forms  ;  as  the  Father  under  the  old  dispensation,  the  Son 
in  the  incarnation,  and  the  Spirit  in  inspiration,  etc. 

2.  The  principle  of  the  distinct  personality  of  the  divine 
Persons,  at  the  expense  of  their  unity  and  equality:  (1) 
By  the  Arians  (from  Arius  of  Alexandria,  336),  who  held 
that  the  Son  is  the  first  and  greatest  being  created  by  tho 
will  of  the  Father,  and  his  instrument  in  creating  the  Spirit, 
and  subsequently  all  other  beings.  They  expressed  this  by 
savinf  the  Son  was  hctcro-ousion,  of  a  different  n.aturc  from 
the  Father.  (2)  The  Semi-Arians.  or  Eusebians,  represented 
by  Eusebius  of  Ca,>sarea  (270-340).  held  that  the  Son  was 
eternally  begotten  by  the  Father,  but  that  he  is  of  a  differ- 
ent though  similar  essence — homoi-ousion. 

3.  The  principle  of  distinct  personality  and  equality,  at 
the  expense  of  tho  divine  unity,  was  maintained  by  Iho 
Trithcists,  John  Philo])onus  and  John  .\scunages  (about 
650),  and  Dean  Sherlock  (1690)  in  his  Vind.  Doc.  Triu. 

The  Council  of  Nice  was  convened  by  the  emperor  Con- 
stantine  in  325  to  settle  these  questions  by  a  thorough  an- 
alysis and  definition  of  the  doctrine.  There  were  present 
three  parties:  The  .\rians,  led  by  Arius,  who  maintained 
the  difference  of  essence,  hetero-ousion  ;  the  Scmi-.\rian.s, 
led  by  Eusebius,  who  maintained  the  likeness  of  essence, 
homoi-ousion  ;  the  orthodox,  led  by  Athanasius  the  Great 
(-f-373),  who  successfully  maintained  that  Father  and  Son 
were  of  the  same  numerical  subst;inee,  homo-ousion.  This 
decision  was  expressed  in  the  Creed  of  Nice,  afterwards 
eom]ileted  at  Constantinople  (381)  and  Toledo  (589).  The 
points  defined  were:  (1)  There  is  but  one  numerical  sub- 
stance, ovaia.  *«;<Tii.  substantia,  in  the  Godhead.  (2)  This 
substance  etcrn.ally  exists  as  three  equal  hypostases,  sub- 
eistenlia:  persons.  '(3)  Each  person  is  distinguished  from 
the  others  bv  a  character  hiiposlolicus,  or  personal  property 
peculiar  to  'himself.  (4)  'The  Father  eternally  begets  th« 
Son.  and  the  Spirit  eternally  proceeds  from  the  Father  and 
the  Son.  The  clauses  relating  to  the  Holy  Ghost  ("ihe 
Lord,  tho  giver  of  life,  who,"  etc.)  were  added  by  the  Coun- 
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cil  of  Constantinople.  Tho  "Fil'ioquo'' clauso  was  added 
by  the  Western  Church  at  the  Council  of  Toledo,  and  re- 
jected hy  the  Eustcrn  Church.  The  doctrine  was  restated 
with  cousuuunate  t^kill  in  the  Creed,  *'  Qninnnqne  vttlt," 
falsely  u:jcribed  to  Athanasiu?.  and  has  heoii  adopted  by  all 
historical  churches.  Through  political  iutrtK'ieri,  Arianisin 
prevailed  widely  in  the  East,  partially  in  the  West,  from 
:J2J  to  the  accession  of  Julian  (oGI).  and  was  linally  ex- 
pelled upon  the  accession  of  Theodosius  I.  (;i79).  (See 
IJlsnoi'    liri.l.'s    (f  1710)  Defensio  Fid.  Xica-nic ;    DoRNEU's 

IfiHt.  Pt-r.  Chnvt.j  Clark,  Edin. ;  Neasdku  and  Schaff's 
Church  Ifiittori€»  ;  Dii.  Sqedd's  ///«^  of  Ch.  Doc;  Brsiioi- 
Hefelk's  //»■«/.  uf  Chn'ntian  Cintiiciif  to  S35,  Clark,  Edin.) 

VI.  Uon's  Relation  to  the  Woni.n. — In  opposition  to 
the  pantheistic  and  dcistic  false  views  (below  defined),  the 
Christian  view  of  God's  relation  to  the  auiverse  includes 
the  foUowiuj;  points:  1.  That  (iod  is  a  free  moral  person, 
transcending  the  universe,  and  acting  upon  it  nh  extra  in 
the  exercise  of  his  j)i>tf»tnH  libera.  2.  God  is  nevertheless 
personally  present  to  every  atom  of  creation  tlirough  each 
moment  of  duration,  in  his  essence  and  in  the  free  exercise 
of  all  liis  perfections,  sustaining  and  co-working  with  every 
creature  in  every  event  in  tho  exercise  of  his  p»trntaa  or- 
diiKita.  3.  The  capital  distinction  is  made  between  the 
physical  and  the  moral  order.  The  former,  God  adminis- 
ters in  the  mode  of  fixed  laws  and  forces  inherent  in  the 
things  themselves.  The  latter  he  administers  through 
ideas.  mi)tives,  and  other  moral  and  spiritual  influences, 
brought  to  bear  on  the  moral  natures  and  free  wills  of  his 
subjects.  •!.  As  an  infinitely  perfect  intelligence,  God  has 
formed  a  plan  from  eternity,  immutably  (b.-termining  in 
general  and  in  particular  the  being,  tlic  attributes,  ami  the 
relations  of  all  creatures,  and  hence  the  fixed  laws  of  tlio 
physical  order,  and  the  course  of  events  in  the  moral  order, 
and  his  own  actions  concurrcntthenrwith.  In  (his  univer- 
sal plan  he  has  establislied  a  fixed  subordination  of  parts 
to  the  whole,  and  of  order  to  order.  The  end  of  the  whole 
he  has  p]acc<l  in  tho  manifestation  of  his  own  glory.  The 
end  nf  tlio  natural  order  is  the  perfect  development  of  tlio 
moral  ordcT.  '*  In  him  wo  live  and  move  and  liave  our 
being"  (Acts  xvii.  2**);  "Of  him  and  through  him  and  to 
him  are  all  things  "  (Rom.  xi.  oG) ;  '•  Thou  madest  man  to 
have  dominion  over  the  works  of  thy  hands;  thou  hast  put 
all  thing:*  under  his  feet "  (Ps.  viii.  G), 

VII.  The  Works  of  God. — As  an  eternal,  immutable 
Spirit,  God  is  esseutiall}'  active.  His  actions  are  distin- 
guished as — 

A.  Those  which  are  rihrnanent. — These  are  (1)  his  pur- 
poses, technically  called  "  decrees,"  which  relate  to  all 
events,  anil  are  infinitely  wise,  righteous,  and  certainly 
efficacious;  ancl  they  subordinate  all  his  works,  and  all 
their  forces,  laws,  and  historical  development  in  time,  to  a 
purpose  or  final  end.  (2)  Tho  actions  peculiar  to  each 
person  of  which  the  other  persons  are  the  objects — «.  y. 
eternal  generation,  procession,  etc. 

B.  Hii  EtnatKint  Artions,  or  those  which  terminate  nd 
cj-^ra. ^Thcse  arc — I,  CrentioUj  which  is  a  free  act  of  God 
in  time,  executing  an  eternal  purpo?te.  Some,  as  Origen 
among  theologians,  and  Consin  among  philosojihers,  have 
held  that  creation  is  a  necessary  and  eternal  (timeless)  act 
of  Gol.  Tho  latter  t^ays  f^A(i/<7(o/.,]).  1 1) :  "  Gorl  is  no  more 
without  a  world  than  a  world  without  God."  The  Church 
has  always  held  otherwise.  Creation  is  of  two  kinds:  (1) 
Crcfifiu  primti  neit  immcdiat<tf  the  immediate  creation  by 
God  of  the  elements  of  things  rxnihUo.  This  was  denied 
by  all  ancients  and  by  pantheists,  and  first  taught  by  rev- 
elation. (2j  Crcdtio  nr.runda»t;n  mrdintn,  or  ihii  origination 
by  Go.l,  out  of  and  by  means  of  pre-existing  material,  of 
new  genera  and  flpecies— c.^.  tho  body  of  man  (tJen.ii.  7). 
This  distinction  was  ailmitted  by  St.  Augustine  {Dc  Gmeai 
ad  Lit.,  V.  'l.'>),  and  by  all  theologians  since.  In  tlio  method 
of  this  "mediate  creation  "  Goil  has  been  evidently  exeeu- 
ling  law,  creating  according  to  typc^  in  an  ascending  series. 
(AnfiYi.E's  firiifH  nf  Law,  ch.  5;  McCosir,  Typical  Formn  ; 
MlVAKT,   itrn.of  SpcricH,  ell.   12.) 

2.  Prntidrnrr,  which  includes  (1)  Preservation.  This 
some  make  ulentical  wilh  a  continual  creation.  Hy  some, 
as  Strauss  and  other  pantheists.  ]>reHervat  Ion  is  regarded  as 
a  necos.sary  unconseious  eternal  aet.  By  others,  as  hv  IJei- 
deggor  {forp.  Thetd.,  7,  32)  and  by  Pres.  Kdwnnls '(Or/7. 
Sin,  pt.  I,  ch.3),  the  design  of  such  language  is  only  to 
emphasize  the  dependenco  of  the  creature.  The  Sorlptuns 
teach  that  while  second  causes  have  real  being  and  effi- 
ciency, *'they  have  their  being  in  God."  (2)  (Suvernmcnt. 
This  in)  extends  to  all  erealuresand  all  their  actions,  (h) 
Its  method  is  consisti-nt  with  the  perfections  of  (3od,  and 
congruous  to  tho  nature  of  each  cronliiro  au'l  ai-tion  con- 
cerned, (c)  Its  on(l  is  God's  glory  through  the  execution 
of  purpose,  {d)  It  comprehends  every  particuhir  nd  a 
tneans  to  a  general  end  ;  it  is  therefore  for  the  name  reason 
both  general  and  special,     (r)  It  extends  to  tho  sinful  nets 


of  men,  to  forbid,  control,  punish,  and  overrule  them  for 
good.  ( /")  This  universal  government  God  accomplishes 
partly  by  means  of  the  original  properties  of  second  causes 
and  their  jjrimal  adjustments,  au<l  partly  by  a  present 
convurHun  of  his  own  energy  with  them,  guiding  them  in 
the  direction  predetermined  by  hifi  purpose.  Leibnitz  [New 
Si/ntem  nf  yature)  taught  the  doctrine  of  pre-establislied 
harmony,  whereby  all  events  were  predetermined  from  the 
creation  by  fixed  setjuenccs,  alike  in  the  separate  sphens 
of  the  physical  and  spiritual.  All  theories  of  pantheis'.ic 
tendency  imply  the  sole  agency  of  the  Creator  In  all  ac- 
tions, the  second  eaupo  being  only  the  mode  in  which  God 
.appears,  or  the  instrument  by  which  his  energy  iB  inin  e- 
fiiatcly  exerted.  This  is  the  tendency  of  Emmons,  of  the 
ultra-Calvinists  of  a  former  age,  and  of  the  extreme  wing 
of  the  school  of  Schleiermacher. 

3.  Iit<lr))iption  of  course  involves  from  beginning  to  end 
supernatural  intervention  with  the  physical  order  for  the 
sake  of  the  moral  order  perverted  by  s'.n.  It  includes  ( 1)  the 
incarnation;  (2)  exjiiatory  sacrifice  ;  (3)  resurrection  ;  (4) 
dispensation  of  the  Holy  Ghost,  including  inspiration  of 
Scripture,  the  regeneration  and  sauctification  of  individ- 
uals, and  the  preservation  and  historical  development  of 
his  Church. 

4.  Miracles.    (Scc  art.  Miracles.) 

VIII.    VAItlOrS    PREVALENT    A.NTI-THEISTIC    THEORIES. 

A,  Athriam,  according  to  its  etymology,  signifies  the  de- 
nial of  the  being  of  God.  It  was  applied  hy  the  ancient 
Greeks  to  Socrates  and  other  ])hilot-ophers  to  indicate  that 
they  failed  to  conform  fo  the  popuhir  religion.  In  the 
same  sense  it  was  npjdied  to  the  early  Christians.  Since 
the  usage  of  the  term  'Mheism  "  has  been  definitely  fixed 
in  all  modern  languages,  ''atheism"  necessarily  stands  for 
the  denial  of  the  existence  of  a  personal  Creator  and  Moral 
Governor.  Notwithstanding  a  belief  in  a  personal  (Jod  is 
intuitive,  atheism  is  possible,  as  an  abnormal  state  of  (con- 
sciousness induced  by  sophistical  speculation  or  animal  in- 
dulgence, as  subjective  idealism  is  ])0ssible.  It  exists  in 
the  following  forms:  1,  practical;  2,  speculative.  Again, 
speculative  atheism  may  be — 1,  lioffmatic,  as  when  the  as- 
sertion is  made  cither  (1)  that  God  does  not  exist,  or  (2) 
that  the  human  faculties  are  positively  incapable  of  ascer- 
taining or  of  verifying  his  existence — e.  */.  Herbert  Spencer. 
(First  Principles,  pt.  1.)  2,  tSlcpticnf,  as  when  it  sinij>ly 
doubts  the  existence  uf  God,  and  denies  the  conclusiven*  ss 
of  arguments  generally  relied  upon.  3,  Virtual,  as  wlirn 
(I)  princl])les  are  maintained  essentially  inconsistent  with 
the  existence  of  God.  or  with  the  possibility  of  our  know- 
ing him — e.  f/.  hy  materialists,  positivists,  al)sidute  idial- 
ists ;  (2)  when  some  of  the  essential  attributes  of  the  divine 
nature  are  denied,  as  by  pantheists,  and  by  Stuart  Mill  in 
his  EfsnifR  on  licliffinu;  (3)  when  explanations  of  the  uni- 
verse are  given  which  exclude  {a}  the  agency  of  an  intelli- 
gent creator  and  governor,  and  (b)  the  muial  government 
of  God  and  the  moral  freedom  of  man.  Such  explanations 
are  made  by  Darwin,  H.  Spencer,  and  by  necessitarians 
generally.  In  ancient  times  I''picurus  (341-270  B.  c.)  and 
his  school  were  really,  though  not  professetily,  atheists, 
and  Lucretius  (05-52  n.  c.)  was  openly  so.  In  modern 
times  the  deism  of  Voltaire  and  tlie  Kncyeh)]uedists  de- 
generated info  the  atheism  of  D'Holbach ;  at  presmt, 
Molesehott,  Feuerbach.  the  English  secularist  IJolyoake.  the 
disciples  of  Comte,  and  the  extreme  left  of  the  Evolution 
school  generally.  (See  Ui.Rlci,  God  and  Xaturc  and  Jie- 
virw  uf  Strniaiit;  Stuauss,  Old  and  New;  Bii'llANAN,  Mod- 
ern Alhrinm;    Tri.r.OlU,    Thcinm,  ctr.) 

B.  /fitulixni,  the  opposite  of  MnniMm  in  philosophy.  Is  the 
doctrine  that  there  are  two  generically  distinct  essences, 
matter  and  spirit,  in  the  universe.  In  this  sense,  the  com- 
mon doctrine  of  Christenclom  is  dualistic.  All  the  an- 
cient pagan  ])hiIo8ophers  held  the  eternal  independent 
sidf-existence  of  nnitl<r,  and  e(>nseiiuenlly  all  among  them 
who  wiTO  also  theists  were  strictly  eosmologlcal  dualists. 
The  religion  of  Zoroaster  was  a  mythological  diialLsm  de- 
signed to  ai-oount  (or  the  existence  of  evil.  OrnuiKd  and 
Ahriman.  the  personal  principles  of  good  and  evil,  sprang 
from  a  supreme,  abstract  divinity,  Akerenes.  Some  of  tho 
sects  uf  (his  religirm  held  dualism  in  Its  absolute  form,  and 
referred  all  evil  to  v\n,  self-existent  matter.  This  principle 
dominated  in  tho  various  spurious  Christian  Gnostic  Beets 
in  the  second  century,  an«l  in  the  system  of  Mimes  in  the 
third  century,  and  its  |)revalenoe  in  the  Oriental  world  is 
manifested  in  the  ascetic  tendencies  of  the  early  Christian 
Church.  (See  J.  F.  Clahke,  7Vm  Pc/itfionn;  llAiinwirK. 
Chritit  and  nthrr  Maaiern;  Neasdeh's  Church  Hint.-  PitES- 
srssfi,  Karhf    Yenrt  of  ('hrigtianiti/;    TenSEMAXN,  Mttimal 

Hint.     PhilnH.) 

C.  Pidi/fhfiinn  (iroAUc  ami  0t6v)  diwtrlhutes  the  perfections 
and  functions  of  tho  infinite  God  nmonfc  many  limited 
gods.  It  sprang  out  of  that  nature-worship  Hcon  in  the 
earliest  Hindoo  Vcdit,  so  soon  and  su  generally  supplanting 
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primitivo  monotheism.  At  first,  as  it  long  remained  in 
Chalda-a  and  Arabia,  it  consisted  in  the  worship  of  the 
elements,  especially  of  the  stars  and  of  fire.  Subsequently, 
it  took  special  forms  from  the  traditions,  the  genius,  and 
the  relative  civilization  of  each  nationality.  Among  the 
rudest  savages  it  sank  to  fetiehism,  as  in  Western  and  Cen- 
tral Africa.  Among  the  Greeks  it  was  made  the  vehicle 
for  the  expression  of  their  reHned  humanitarianism  in  the 
apotheosis  of  heroic  men  rather  than  the  revelation  of  in- 
carnate gods.  In  India,  springing  from  a  pantheistic  phil- 
osophy, it  has  been  carried  to  the  most  e.ttravagaot  extreme, 
both  lu  respect  to  the  number  and  the  character  of  its 
deities.  Whenever  polytheism  has  been  connected  with 
speculation  it  appears  as  the  exoteric  counterpart  of  pan- 
theism. (Carlyle's  Hero-yVuiship;  Keightley,  Mi/ihol. 
Greece  and  Itahf:  M.VX  MliLLER,  Conipnr.  Mijihol.,  in  Ox- 
ford Esuayg,  1 856  ;  PrOF.  Tyler,  Theolnr/i/  of  Greek  Poet).) 

D.  Deism  (from  deus],  although  etymologically  synony- 
mous with  theism,  has  been  distinguished  from  it  from  the 
middle  of  the  sixteenth  century,  and  used  to  designate  a 
system  admitting  the  existence  of  a  personal  Creator,  but 
denving  his  controlling  presence  in  the  world  {eoncurstis)^ 
his  immediate  moral  government,  and  all  supernatural  in- 
tervention and  revelation.  The  movement  began  with  the 
English  deists.  Lord  Herbert  of  Cherburv  (1581-1648), 
Ilobbes  (t  1680),  John  Toland  (f  1722),  Woolston  (t  17.13), 
Tindal  (tl"30).  Shaftesbury,  Bolingbroke  11678-1751). 
Thomas  Paine  (f  ISOU).  It  passed  over  to  France,  and  was 
represented  by  Voltaire  and  the  EncyclopEedists.  It  passed 
over  into  (jermany.  and  was  represented  by  Lessing  and 
Reimarus  (  Wolfenbiiuel  Frarjmentlsl),  and,  invading  the 
Chureh  and  theology,  it  was  essentially  represented  by  the 
old  school  of  the  naturalistic  rationalists,  who  admitted 
with  it  a  low  and  inconsequent  form  of  Socinianism — e.g. 
Eichhorn  ( 1 752-1 827  ),Paulus  ( 1761-1 851 ),  and  Wegscheider 
(1771-1848).  It  has  been  represented  in  America  by  the 
late  Theodore  Parker  and  the  extreme  left  of  the  party 
known  as  "  Liberal  Christians."  In  Ucrmauy  mere  dcis- 
tical  naturalism  gave  way  to  pantheism,  as  the  latter  has 
recently  given  way  to  materialistic  atheism — e.  g.  Strauss. 
(See  Leland"s  View  of  Deiatienl  Writers:  Van  ,MilDERt's 
Botjle  Leetttrea;  Farrar.  Crit.  Hist.  Free  Thoughl:  DoRXER, 
Hist.  Protest.  Theol.:  Ht-RST,  Hist.  Rationalism :  BlTLEr's 
Anatogi/.  admitted  by  J.  S.  Mill  to  be  unanswerable  as 
against  deism.) 

E.  Pantheism  (Trai'.  deo?)  is  absolute  monism,  maintaining 
that  the  entire  phenomenal  universe  is  the  ever-changing 
existence-form  of  the  one  single  universal  substance,  which 
is  God.  Thus,  God  is  all,  and  all  is  God.  God  is  to  ok,  .ab- 
solute being,  of  which  every  finite  thing  is  a  differentiated 
aud  transient  form.  This  doctrine  is  of  course  capable  of 
assuming  very  various  forms.  (1)  The  one-substance 
pantheism  of  S)iinoza.  He  held  that  God  is  the  one  abso- 
lute substance  of  all  things,  possessing  two  attributes, 
thought  and  extension,  from  either  of  which  respectively 
the  physical  and  the  intellectual  world  proceeds  by  an 
eternal,  necessary,  and  unconscious  evolution.  (2)  The 
material  pantheism  of  Strauss's  Old  and  Xeic  Faith.  (3) 
The  idealistic  pantheism  of  Schelling,  which  maintains  the 
absolute  identity  of  subject  and  object ;  and  of  Hegel, 
which  maintains  the  absolute  identity  of  thought  and  ex- 
istence as  determinations  of  the  one  absolute  Spirit. 

It  is  obvious  that  pantheism  in  all  its  forms  must  either 
deny  the  moral  personality  of  God  or  that  of  man,  or  both. 
Logically,  pantheism  does  render  both  impossible.  God 
comes  to  self-consciousness  only  in  man  :  the  consciousness 
of  free  personal  self-determination  in  man  is  a  delusion  ; 
moral  responsibility  is  a  prejudice  ;  the  supernatural  is  im- 
possible, and  religion  is  superstition.  Yet  suLdi  is  the  flexi- 
bility of  the  system  that  in  one  form  it  puts  on  a  mystical 
guise,  representing  God  as  the  all-person  absorbing  the 
world  into  himself,  and  in  an  opposite  form  it  puts  on  a 
purely  naturalistic  guise,  representing  the  world  as  absorb- 
ing God,  and  the  human  race  in  its  ever-culminating  de- 
velopment the  only  object  of  reverence  or  devotion.  The 
same  Spinoza  who  was  declared  by  Pascal  iind  Bossuet  to 
be  an  atheist  is  represented  by  Jacobi  and  Schleiermacher 
to  be  the  most  devout  of  mystics.  The  intense  individu- 
ality and  the  m.aterial  science  of  this  century  has  reacted 
powerfully  upon  pantheism,  substituting  materialism  for 
idealism,  retiring  God  and  elevating  man,  as  is  seen  in  the 
recent  degeneration  of  p.antheism  into  atheism  in  the  case 
of  Feuerbach  and  Strauss. 

The  most  ancient,  consistent,  and  prevalent  pantheism  of 
the  world's  history  is  that  of  India.  As  a  religion,  it  has 
moulded  the  character,  customs,  and  mythologies  of  that 
people  for  4000  years.  As  a  philosophy,  it  has  appeared 
in  throe  principal  forms — the  Sankhya.  the  Nyaya.  and  the 
Vedauta.  In  (Treece,  pantheistic  modes  of  thought  pre- 
vailed chieflv  with  the  Stoic  and  New  Platonic  schools — 
Zeno  (340-260  b.  c),  Plotinus  (205-270  A.  D.),  Porphyry 


(233-305),  Jamblichus  (f  333).  It  reappears  in  John 
Scotus  Erigena  (t883)  and  with  the  Neo-Platonists  of  the 
Renaissance — e.g.  Giordano  Bruno, .burnt  at  Rome  in  1601*. 
Modern  pantheism  began  with  Benedict  Spinoza  (1632- 
1677),  audcloses  with  thedisciples  of  Schelling  and  Hegel. 

Besides  the  pure  pantheism  above  referred  to,  there  has 
existed  an  infinite  variety  of  impure  forms  of  virtual  pan- 
theism. This  is  true  of  all  systems  that  affirm  the  imper- 
sonality of  the  infinite  and  absolute,  and  which  resolve  all 
the  divine  attributes  into  modes  of  casuality.  The  same  is 
true  of  all  systems  which  represent  providential  preserva- 
tion as  a  continued  creation,  deny  the  real  efficiency  of  sec- 
ond causes,  and  make  God  the  only  agent  in  the  universe — ■ 
e.g.  Edwards  (in  Original  Sin, -pt.  4,  ch.  3)  and  Emmons. 
Under  the  same  general  category  falls  the  fanciful  doctrine 
of  emanations  which  was  the  chief  feature  of  Oriental 
theosophies,  and  the  hylozoism  of  Averroes  (t  1217),  which 
supposes  the  coeternity  of  matter  and  of  an  unconscious 
plastic  anima  nmndi.  (See  HrXT's  Essay  on  Pantheism, 
London,  1S66;  Saisset,  Modern  Pantheism,  Edinburgh, 
T.  T.  Clark,  1863  ;  CofsiN,  Hist.  Modern  Philos.;  Morell, 
Hist.  .Modern  Philos.;  Ritter's  Hist.  Ancient  Philos.;  Bv- 
CHANAN's /''r(t/*  in  God,  etc.;  hULl.lSGER's  Gentile  and  Jew, 
Loudon,  1S63;  Max  MUller,  Hist.  Anc.  Sanscrit  Lit.) 

A.  A.  Hodge. 

Goda'very,  the  largest  river  of  the  Deccan,  rises  from 
the  Western  Ghauts,  within  50  miles  from  the  Arabian 
Sea,  and  crosses  the  Deccan  in  a  south-eastern  course  of 
about  000  miles.  After  passing  through  the  Eastern  Ghauts 
it  separates  into  several  arms,  in  hit.  16°  57'  N.  and  Ion. 
73°  30',  forms  a  delta,  and  falls  into  the  Bay  of  Bengal.  It 
is  navigable  for  some  distance  above  its  passage  through 
the  Eastern  Ghauts. 

God'dard  (Josiah),  a  Baptist  missionary,  b.  at  Wen- 
dell, Mass.,  in  1813;  graduated  at  Brown  University  in 
1835,  and  at  Newton  Theological  Institution  in  1838:  la- 
bored among  the  Chinese  of  Siam  with  success,  and  after- 
wards, for  six  years,  at  Ningpo,  China,  where  he  d.  in  1854. 
His  principal  work  was  an  excellent  version  of  the  New 
Testament  in  Chinese,  but  he  also  preached  with  much 
energy  and  effect,  though  in  feeble  health. 

Go'derich,  port  of  entry  and  cap.  of  Huron  co.,  Ont., 
Canada,  on  Lake  Huron,  is  the  western  terminus  of  the 
Butl'alo  and  Godcrich  division  of  the  Grand  Trunk  Rail- 
way. It  has  a  good  harbor,  and  has  extensive  communi- 
cation by  steam  with  the  various  lake-ports.  It  has  a  large 
elevator  for  wheat,  extensive  lake  fisheries,  8  valuable  salt- 
wells,  and  2  weekly  newspapers,  '^t  is  rapidly  increasing 
in  importance.  Pop.  of  town,  3954;  of  Goderich  tp.,  out- 
side the  town  limits,  3615. 

Godrather,  Godmother.     Sec  Sponsors. 

God'frey,  post-v.  of  Monticello  tp.,  Madison  co.,  111.,  on 
the  Mississippi  River  and  the  Chicago  Alton  and  St.  Louis 
R.  R.,  20  miles  from  St.  Louis,  at  the  junction  of  the  Jack- 
sonville branch.     It  is  the  seat  of  Monticello  Seminary. 

Godfrey  of  Bouillon,  king  of  Jerusalem  and  the 
sixth  duke  Godfrey  of  Brabant,  or  the  Lower  Lorraine,  b. 
at  Nivclle,  Lorraine,  in  1061;  became  governor  of  Bouillon 
1076  ;  fought  with  conspicuous  valor  in  Germany  and 
Italy  on  behalf  of  Henry  IV.  against  the  pope;  slew  Ru- 
dolph, the  rival  emperor,  with  his  own  hand,  and  was  the 
first  to  mount  the  walls  of  Rome  on  Henry's  successful 
attack,  1084;  succeeded  as  duke  10S9  ;  took  the  cross  for 
the  Holy  Land  1095,  in  order  to  expiate  his  sin  of  fighting 
against  the  pope  (first  crusade) ;  led  80,000  men  to  the  East 
bv  way  of  Constantinople;  captured  Nica;a  1096:  defeated 
Soliman  at  Doryhcum  1097  :  took  Antioch  1098,  and  stormed 
and  took  Jerusalem  July  15,  1099;  was  declared  king  of 
Jerusaletn,  but  declined  to  wear  a  crown  of  gold  where  his 
Lord  had  worn  a  crown  of  thorns  ;  defeated  the  Egyptians 
at  .\scalon,  conquered  Galilee,  promulgated  the  Assize  of 
Jernsalem,  a  system  of  feudal  law:  d.  at  Jerusalem  July 
15,  1100,  and  was  succeeded  by  Baldwin  I.  In  1244  the 
Carismians  tore  up  and  burned  his  remains.  Godfrey's 
strength,  valor,  piety,  and  virtue  were  favorite  themes  of 
mediieval  poetry.  He  is  the  central  figure  of  Tasso's  Jeru- 
salem Delirered. 

Godi'va,  The  Lady,  wife  of  Leofric,  earl  of  Mercia 
and  master  of  Coventry  in  England,  who  about  1040  im- 
posed upon  that  town  heavy  exactions,  by  reason  of  which 
the  people  all  complained.  The  lady  Godiva  entreated  her 
lord  to  spare  the  town  ;  and  at  last  he  consented  on  condi- 
tion tb.at  she  should  ride  naked  by  daylight  through  Cov- 
entry, to  which  propos.al  she  readily  agreed,  notwithstand- 
ing her  well-known  and  extreme  modesty.  The  earl  could 
do  no  less  than  order  the  people  to  keep  within  their  houses, 
and  not  look  out.  This  (so  the  story  goes)  they  all  did  ex- 
cepting one  tailor,  the  Peeping  Tom  of  Coventry  (some  say 
he  was  a  baker),  who  looked  out  at  a  window  as  the  lady 
rode  by  veiled  with  her  flowing  hair  only  ;  but  the  poor 
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tailor  was  at  once  struck  blind,  and,  as  some  tell  us,  was 
pliortly  after  hanged  by  the  ear).  A  yearly  pageant,  in 
which  a  young  woman  enacted  the  part  of  (iodiva.  was  long 
kepi:  up  at  Coventry,  ami  is  still  occasionally  performed. 

God'kin  ( Enwis  Lawuknce).  b.  at  Moyne,  county 
Wicklow,  Ireland,  Oct.  2,  1831;  was  educated  at  Queen's 
College,  Belfast:  was  war-correspondent  in  Turkey  anrl  the 
Triinea  for  the  l^ondoii  /ftn'fi/  XficH  lSj4-.')ti;  travelled  in 
the  U.  S.  as  a  ODrrespoudcnl  of  the  same  journal  :  was  ad- 
mitted to  the  New  York  bar  I8.>8;  corresponded  with  the 
Dnifij  \ftrit  and  the  New  York  Times  in  the  late  civil  war; 
became  editor  of  the  Xntion  ISGo,  and  its  proprietor  ISOG. 

God'man  'John  D.),  M.  D.,  the  son  of  a  Revolutionary 
soMicr,  was  b.  at  Annapolis.  Md.,  Dec.  IJO,  171'1  :  d.  .Apr.  7, 
18;J0.  when  fas  has  been  said)  there  ''fell  from  the  firma- 
ment of  the  medical  profession,  before  he  had  reached  his 
meridian  splendor,  one  of  the  brightest  stars  which  ever  rose 
above  the  horizon."  At  two  years  old  lio  was  motherless, 
then  fatherless,  friendless,  homeless.  Ho  said  himself, 
''I  have  eaten  the  bread  of  sorrow  and  drunk  the  cup  of 
misery."  At  tlie  bombardment  of  Fort  McHmry  he  fought 
as  a  common  sailor.  When  asked,  as  he  applied  to  study 
medicine,  if  he  could  read  Latin,  he  replied,  "  No,  sir,  but 
if  I  live  I  will  make  a  (ireek,  Latin,  and  French  scholar." 
After  taking  his  first  course  of  lectures  in  the  University 
of  Marylau'I.  the  professor  of  anatomy  hail  liis  thigh  frac- 
tured, and  the  faculty  unanimously  appointed  young  God- 
man  to  complete  his  course.  But  not  only  hiu\  he  to  eon- 
tenil  with  poverty  all  his  lifu :  his  constitution  wns  frail  and 
health  never  robust.  On  the  organization  of  the  Ohio 
.Meilical  College  in  Cincinnati  he  was  its  first  professor  of 
anatomy,  182t.  Subsequently  he  was  called  to  the  same 
chair  in  Rutgers  Medical  College,  N.  Y.,  where  he  became 
the  associate  of  3Iott.  Ilosack,  etc.  Dr.  Goilman  con- 
tributed largely  to  the  W'rfitrni  Qnnrtrrly  Jieporfer,  Phila- 
delphia Jounmt  of  tht  .lfef/iV«^  Sci'encru,  I'liysical  and 
Pathological  Anatomy,  Enct/clopredia  Aiucricaiia,  etc.  As 
a  lecturer  few  were  more  gifted;  he  (almost  alone  in  this 
country)  has  taught  anatomy  successfully  with  the  scalpel 
in  hand  to  the  class  in  the  amphitheatre.  In  his  early 
death  the  profession  lost  one  of  its  brightest  ornaments. 
Author  of  Anirrican  JVatnral  fltiton/  (;t  vols.,  1S2.S-28); 
liamhlpM  of  a  XntiiraliHt,  and  other  works.     Paul  F.  Eve. 

(*dd6l6,  small  town  of  Hungary,  a  few  miles  E.  of 
Pfsth.  On  the  neighboring  heights  the  Austrians  under 
Windisehgr'atz  were  wholly  defeated  by  the  Hungarians 
under  Gtirgei ;  which  vi(!tory  led  to  the  fannMis  declaration 
of  indepenrlenoe  issued  by  (lev.  Kos.^ulh  Apr.  14,  IS4'J. 

Godol'phin  (Sidney  Godolphin),  Earl  of,  b.  in 
Cornwall  (date  unknown);  took  the  master's  degree  at 
Oxford  IGG.'i;  became  a  secretary  of  stale  IGGI,  and  first 
commissioner  of  the  treasury;  was  envoy  to  the  Nether- 
lauds  1G78;  a  lord  of  the  treasury  and  one  of  the  chief 
ministers  1679;  a  secretary  of  state  1684;  chamberlain  to 
the  queen  168.^;  commissioner  of  the  treasury  1086-90; 
first  lord  of  the  treasury  lt)'.)0-97,  1700-01  ;"  lord  high 
treasurer  1702-10;  was  made  a  baron  1684;  K.  ti.  1704, 
Viscount  Rialton  and  Earl  Goilolphin  170G.  D.  at  St.  Al- 
bans Sept.  1.0,  1712.  (Joilolphin  was  a  man  of  few  words 
and  decided  talents  for  publie  business.  Political  or  moral 
principles  he  had  none.  When  chamberlain  to  James  II. 's 
queen  he  conformed  to  the  Roman  Catholic  rites;  was  in 
turn  Tory  or  Whig  as  bi-st  served  his  interest  in  times  \vhen 
these  party  names  carried  meaning  with  them.  His  only 
conspicuous  vices  were  gambling  and  inordinate  fondness 
for  the  turf.  In  demeanor  ho  was  exceedingly  modest  and 
retiring. 

Go'don  (SvLVASrs  W.),  U.  S.  N..  b.  Juno  18,  ISIO,  in 
Pennsylvania;  entered  the  navy  as  midshipman  i\Iar.  I, 
IHIU:  became  a  passed  midshipman  in  1SJ7.  a  lieutenant 
in  18.'iG,  a  eouimander  in  18j5,  a  captain  in  IHGI,  a  com- 
modore in  l.SG.'i,  a  rear-admiral  in  1866;  retired  in  1871. 
He  commanded  the  Powhatan  at  the  battle  of  Port  Royal, 
and  the  Su-^ipichanna  in  both  the  Fort  Fislicr  figlits;  com- 
mended by  Kear-adoiiral  Dupont  for  zeal  and  ability,  and 
thus  spoken  of  by  Rear-admiral  Porter  in  his  "commen- 
datory letter"  of  Jan.  2H,  1865:  "Com.  S,  W.  Oodon.  com- 
manding tlie  Susquehanna,  is  an  unusually  intelligent 
oilieer,  who  does  not  need  to  be  told  a  second  tiiiii.'  ulicn- 
to  go  in  time  of  action.  This  is  the  second  important  alfair 
in  which  ho  lias  been  engaged  during  the  war,  in  both  of 
wliich  he  has  acquitteil  himself  in  the  most  handsome  nnm- 
ni-r.  His  .ship  was  beautifully  hanilled.  ainl  iinprcHsed  me 
wiih  her  go<»d  discipline  and  accurate  firing.  To  nie  per- 
sonally ho  has  givi-n  his  warmest  support.  an<l  1  should  fail 
in  my  il'ity  if  I  did  not  give  him  the  full  ereilit  ho  ileservcs. 
His  c  r.iluet  throughout  this  harassing  alTair  has  met  my 
wannest  apjirobation,  and  I  think  ho  is  one  of  those  who 
merit  promotion."    I).  .May,  IHT'.t.     Fox  n  All,  A.  Pakkku. 

<iod<iy',  de  (  Mamki.),  duke  of  A  lend  in.  AHmfera.  and 


Soto-Roroa,  and  prince  of  the  Peace,  b.  at  Badajoz,  Spain, 
May  12,  1767.  of  a  noble  but  reduced  family;  entered  the 

body-guard  at  Madritl  1787  :  became  an  officer  1790  ;  major 
and  adjutant-general  and  knight  graml  ero>s  of  Charles 
III.  1792.  His  beauty  had  by  this  time  won  him  the  favor 
of  the  queen  and  her  ladies,  and  with  the  former  ho  lived 
in  most  intimate  relations  under  the  very  eyes  of  the  king, 
who  nevertheless  loaded  him  with  honors.  In  179o  he  was 
nmde  a  grandee  of  the  lirst  rank,  having  in  1 792  been  made 
first  secretary  of  state,  and  in  179.'J  captain-general.  His 
treaty  of  Bille  (1796)  won  him  the  title  Prince  of  the  Peace. 
In  1797  he  married  Maria  Theresa,  the  king's  niece,  al- 
though ho  was  already  secretly  married  to  another  wife. 
In  I79S  he  was  declared  grand  major-domo,  and  in  1799 
grand  ailmiral.  In  INOI  he  reassumed  the  power  which  in 
1798  the  popular  will  had  forced  him  to  abdicate,  and  soon 
after,  by  the  treaty  of  Bndajoz,  he  agreed  to  divide  Portu- 
gal between  France  and  Spain,  for  which  service  he  received 
a  large  sum  from  France.  In  1801  he  was  declared  gene- 
ralissimo. He  assisted  Napoleon  in  gaining  possession  of 
Spain,  and  Napoleon  in  turn  released  him  (1808)  from  the 
prison  into  which  the  nobles  ami  people  bad  thrown  him. 
Godoy  never  again  returned  to  power.  Hated  by  nobles, 
priests,  and  people,  all  of  whom  he  de-pised  ami  had  braved 
60  long,  he  followed  the  fortunes  of  the  king  and  queen, 
who  still  clung  to  him.  In  1835  he  went  to  Paris,  where 
he  lived  a  pensioner  of  the  French  government.  In  1842 
the  Spanish  government  confirmed  to  him  his  former  honors. 
D.  at  Paris  Oct.  4,  1851. 

God  Save  the  King!  { Domine  eah-nm  far  lirtjrm  !),  a 
formula  repeated  upon  occasions  of  solemnity  and  appended 
to  state  proclamations  in  Great  Britain.  The  same  words 
give  name  to  a  well-known  British  naliormi  air,  the  author- 
ship of  which  was  long  ascribed  to  Dr.  John  Bull  (156;t- 
1622),  but  it  is  generally  conceded  that  his  "God  save 
great  James,  our  king  I"  was  not  the  national  anthem  of 
the  present  day.  The  authorship  of  both  words  and  music 
of  this  piece,  nearly  as  it  now  stands,  is  now  generally  as- 
signed to  Henry  Cary,  who  d.  in  1 7  IM  :  but  some  antiquaries 
claim  that  it  was  adapted  from  Jacobitie  words  and  melody 
of  that  day.  The  expression  "God  save  the  king!"  oc- 
curs several  times  in  the  historical  books  of  the  Old  Testa- 
ment. 

The  "  God  save  the  king  !"  of  the  public  proclamations 
has  been  changed  to  "  God  save  tlie  Commonwealth  of 
Massachusetts  !"  in  that  State,  and  to  "  God  save  the  Com- 
monwealth !"  in  Pennsylvania. 

God's  Truce.     See  Tiuce  qv  God. 

Godt'IiaMli,  the  first  Danish  colony  in  Greenland,  es- 
tablished ill  1721  Ijy  Hans  Egedc  on  Davis's  Strait,  in  lat. 
65°  N.     Pop.  740. 

God'wili  (Mary  Wollstoneeraft).  b.  at  Beverley, 
Yorkshire,  Fngland,  Apr.  27,  1759;  ^tarted  in  178:^  a  day- 
school  at  Islington,  near  London,  from  philaiithropieal  mo- 
tives, and  on  a  more  rational  system  of  education  than  that 
then  accejjted  ;  was  subsequently  governess  to  Lord  Kings- 
borough's  daugblers.  anil  published  Thi<uifhtH  on  thv  ICdii- 
f'ltion  of  Daiif/httiH  (UM'O.  Mfin/,i\  tale.  Orif/inal  Storiin, 
some  translations  from  Salzmann  and  La\  ater,  anil  tlio 
famous  Vindication  of.  the  Iil<ihtH  of  Wnjiitiu  (1791),  a 
presentation  of  the  woman-suffrage  ideas.  From  1792  to 
1795  she  resided  in  Paris,  where  she  wrote  her  Moral  and 
I/iHtoiiral  Virw  f>f  the  Friii>h  Hrrrdullon.  In  Paris.  Gil- 
bert Imlay,  an  American  author  ami  merchant,  espoused 
her  according  to  the  requirements  of  French  and  American 
law,  but  after  the  birth  of  a  child  he  left  her  in  great  dis- 
tress. Tho  marriage  being  invalid  according  to  ICnglish 
law,  she  married  in  1797,  in  London,  William  Godwin,  the 
novelist  and  jiolitieal  writer,  l)ut  dieil  in  the  same  year 
(Sept.  HI,  1797).  giving  birth  to  a  daughter,  the  future 
Mrs.  Shelley.  Mrs.  tiodwin  was  a  woman  of  attraclivo 
mauTHTS  and  of  singular  c<>urago  and  independence,  Ko- 
gan  Paul,  in  his  Lifr  of  IVUlinin  (iodnin,  and  later  writers, 
have  cleared  her  from  unjust  stigmas.  Full  justice  to  her 
chnraeter  is  dono  hyher  husband  in  her  Mrvfdr*  (1798),  in 
which,  however,  some  details  (d"  lier  life  arc  thought  by  some 
to  have  been  represented  with  unnecessary  minutcne>M. 

(Godwin  (Paukk),  b.  at  Palerson.  N.  J..  Feb.  25.  1816; 
gnidiiiiled  at  Princeton.  X.  J..  18:M  ;  wa,t  called  to  tho  bar 
in  Kfutueky.  Since  I8;t7  he  has  been  for  a  great  i>art  of 
tlie  time  connected  with  the  New  York  Kvtniwj  ro»t,  of 
which  his  father  in-law,  Win.  ('.  Bryant,  was  ."(o  long  tho 
editor-in-ehief.  <){'  (he  l'ont.  Mr.  Godwin  was  nt  first  a 
contriluitor.  and  then  tnniniging  editor.  In  iSl.'t  he  for  a 
time  e<jnducted  the  f'-iih/inttrr,  n  weekly;  was  a  prominent 
contributor  to  the  Jt,-inofralic  /irrinr,  and  wu"*  lor  a  lime 
one  of  the  editors  of  f*ntnam'n  Maf/a:iiir,  I'nder  Mr.  Polii 
ho  was  deputy-collector  in  tho  New  York  custom-house: 
was  an  early  member  of  tho  Republican  party,  but  always 
an  advocate  of  free  trade.     Author  of  n  Popular  Vine  of 
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the  Doctrines  of  Fourier  {\84i) ;  Democrnr.y,  Pacific  and 
CovHtnictive  (1S44);  Vidn.  a  romance  (1S5I);  Handbook 
of  Universal  Bior/raph)/  (ISbl) ;  Political  Easai/a  {ISoG) ; 
the  first  vol.  of  a  Historif  of  France  (18B0) ;  Vydopfedia  of 
Binrjraphy  (1865)  ;  Out  of  the  /*««(  (1870)  ;  and  other  works 
from  his  pen  are  announced.  He  has  also  translated  tales 
from  Zschokke,  and  a  portion  of  Goethe's  Autobiographi/. 

Godwin  (AVilliam),  b.  at  Wisbeaeh,  Cambridgeshire, 
Enj^laud,  Mar.  3,  IToO,  son  of  a  Presbyterian  minister; 
studied  at  tht^  Hoxton  College;  was  a  dissenting  minister 
at  Stowmarket  177S-83,  when  his  new  religious  and  politi- 
cal views  led  him  to  leave  his  profession.  Ilis  Sketches  of 
HtHtory  (1784)  was  a  pecuniary  failure;  but  his  Political 
Justice  (17'J3),  with  its  eloquent  language  and  its  generous 
thouijh  impracticable  theory  of  universal  benevolence,  at- 
tracted wide  attention,  and  in  spite  of  its  levelling  doctrines 
was  widely  approved.  The  same  doctrines  are  set  forth  in 
Caleb  WfUinms,  a  novel  (1794),  his  most  powerful  work. 
In  1797  he  married  Mary  AVollstonccraft,  whose  memoirs 
he  published  in  179S.  His  other  novels  {St.  Leon,  Fleet- 
wnofl,  Mandeville,  Cloudesley,  Deloraine)  and  his  tragedies 
{Antonio,  Faulkner)  are  now  forgotten.  He  wrote  useful 
Liven  of  Chaucer,  John  and  Edward  Phillips,  Chatham, 
and  others;  an  Essay  on  Sepulchres  (1808);  a  valuable 
History  of  the  Commonwealth  (4  vols.,  1827-28);  On  Popu- 
lation (against  Malthus,  1820):  Thou<jht8  on  Man  (18.31); 
Lirrs  of  the  Necromancers  { 1834),  and  many  political 
pamphlets,  besides  several  works  for  the  young,  published 
under  the  assumed  name  of  ''  Edward  Baldwin."  His  post- 
humous Geniuf  of  Christianity  Unveiled  (1873)  and  Anto- 
bioijraphy,  etc.  (1874)  have  recently  somewhat  revived  the 
public  interest  in  him  and  his  works.  Mr.  Godwin  was  for 
some  time  a  bookseller  of  London.  By  a  second  marriage 
he  had  a  son  of  brilliant  talents,  who  died  before  him.  He 
was  always  poor,  but  in  old  age  was  appointed  yeoman- 
usher  of  the  exchequer.  Late  in  life  his  anti-marriage 
views  were  abandoned.     D.  in  London  Apr.  7,  1836. 

God'wit,  a  popular  name  for  various  wading  birds, 
having  long  bills,  like  those  of  snipes.  They  mostly  belong 
to  the  genus  Limosa.  In  the  Old  World  are  found  the  black- 
tailed  and  bar-tailed  godwits  {L.  melauura  and  rufa),  sea- 
shore birds  which  are  good  for  the  table.  The  great  marbled 
godwit  and  Hudsonian  godwit  {L.  fedoa  and  Hndsonica) 
are  North  American  species;  the  tell-tale  godwit  is  the 
Gambetta  melanoleuca  of  the  U.  S. 

Goe'ben,  von  (August),  Prussian  general  of  infantry, 
was  b.  at  Stade,  Hanover,  Dec.  10,  181t»,  and  entered  the 
Prussian  service  in  1833  as  a  lieutenant.  Of  a  restless  and 
adventurous  spirit,  he  soon  resigned  his  position  and  went 
to  Spain,  where  he  took  service  with  the  Carlists  in  the 
corps  of  Cabrera.  But  fortune  did  not  favor  him  much; 
he  was  wounded  several  times,  taken  prisoner,  thrown  into 
jail  in  Cadiz,  thence  carried  to  Saragossa,  and  treated  so 
ill  that  his  health,  especially  his  eyes,  suffered  thereby. 
After  the  end  of  the  Carlist  war  he  was  liberated,  returned 
to  Germany,  wrote  an  able  book  on  his  Spanish  experiences, 
and  re-entered  the  Prussian  army,  where  he  served  chiefly 
on  the  staff.  He  took  part  in  1849  in  the  campaign  against 
the  revolution  in  Baden  ;  was  on  this  occasion,  and  also  on 
others  in  the  subsequent  years,  attached  to  the  staff  of  the 
prince  of  Prussia,  the  present  emperor,  and  became  in  1855 
chief  of  the  staff  of  the  6th  array  corps.  In  1860  he  was 
ordered,  together  with  several  other  officers,  to  follow  the 
army  of  the  Spanish  general  O'D^nucll  in  order  to  observe 
the  campaign  in  Morocco,  on  which  he  published  an  able 
work.  In  1803  he  became  commander  of  the  26th  brigade 
of  infantry;  in  1864  he  took  part  in  the  war  against  Den- 
mark, and  became  commander  of  the  10th  division  ;  and  in 
1865  he  l)ecamc  lieutenant-general  and  commander  of  the 
13th  division.  At  the  head  of  this  division  he  entered 
Hanover  in  1S66  and  fought  on  several  occasions  with  dis- 
tinction. In  the  Franco-German  war  of  1870-71  he  was 
appointed  commander  of  the  Sth  army  corps,  and  played 
an  important  and  conspicuous  part  in  the  battles  of  Saar- 
briicken  and  Metz.  When  Gen.  von  Manteuffel  received 
the  command  of  the  army  of  the  South,  in  Jan.,  1871.  Goe- 
ben  was  appointed  commander  of  the  army  of  the  North, 
and  defeated  (\^'a.  Faidherbe  in  the  decisive  battle  of  St.- 
Quentin.  Jan.  19.  August  Niemann. 

Goes,  or  Tergoes,  town  of  the  Netherlands,  in  the 
province  of  Zealand,  on  the  island  of  South  Beveland.  15 
miles  by  rail  from  Berg-op-zoom.  It  has  considerable  trade 
in  corn,  hops,  and  salt.     Pop.  6313. 

Goess'mann(CHARLEs  Anthony),  Ph.  D.,  b.  atNaum- 
burg,  Hesse-Cassel,  Germany,  June  13,  1827;  was  educated 
at  Fritzlar  and  Giittingeu,  where  he  graduated  in  1852; 
came  to  the  U.  S.  in  1858  ;  resided  for  a  time  at  Syracuse, 
N.  Y.,  and  since  1867  has  been  professor  of  chemistry  in 
the  Massachusetts  Agricultural  College  at  Amherst,  and  in 
1S73  was  appointed  chemist  to  the  State  board  of  agricul- 


ture. Author  of  numerous  and  valuable  papers  upon  chem- 
ical subjects,  among  which  his  nine  articles  upon  salt  and 
the  chemistry  of  natural  brines,  those  upon  sugar  and  the 
sugar  manufacture,  and  his  reports  upon  commercial  fer- 
tilizers, have  special  interest. 

Goe'thals  (HENnv),orHENRroF  Ghent  {Doctor  Solem- 
nis],  b.  near  Ghent  1217;  studied  under  Albertus  Magnus 
at  Paris,  and  taught  the  scholastic  philosophy  with  great 
applause  at  the  Sorbonne.  He  was  an  acute  and  sagacious 
Realist,  and  qualified  the  Aristotelianism  of  his  day  by  an 
attempt  to  blend  with  it  some  of  the  doctrines  of  Plato.  He 
became  archdeacon  of  Tournay,  where  he  d.  in  1293. 

Goe'the,  von  (JoH ANN  Wolfgang),  wash.  Aug.  28, 1749, 
at  Frankfort-on-the-Main,  of  a  rich  and  highly  respected 
family,  and  enjoyed  a  careful  and  very  varied  education, 
rich  in  the  acquisition  of  knowledge  and  rich  in  impressions. 
The  father  was  a  peremptory  and  somewhat  pedantic  cha- 
racter, proud  of  his  family  connections  and  personal  ac- 
quirements; he  held  no  office,  but  had  an  imperial  title. 
The  mother  was  a  bright  and  quick-witted  woman,  with 
very  decided  opinions  and  very  vivid  sympathies;  she 
stood  greatly  in  awe  of  her  husband,  and  Wolfgang  and 
she  formed  a  little  group  of  their  own  within  the  family'. 
Under  the  father's  superintendence  the  boy  was  taught 
drawing,  music,  grammar,  rhetoric,  foreign  languages — ■ 
Latin,  Italian,  French,  Hebrew — and  natural  history  ;  from 
the  mother  he  learned  to  judge  characters  as  they  presented 
themselves  in  social  intercourse,  to  understand  life  as  it 
appeared  in  the  streets,  and  to  make  small  excursions  into 
Fairyland.  But  his  religious  impressions  were  dtfective; 
he  knew  the  Bible  very  well,  but  it  was,  and  always  re- 
mained to  him,  an  object  of  intellectual  and  resthetic  in- 
terest only.  It  had  no  authority  over  his  heart,  and  when, 
in  his  great  novel,  Wilhehn  Mristcr,  he  tried  to  bring  the 
development  of  a  human  soul  to  a  final  and,  so  to  speak, 
typical  close,  the  hero  was  made  to  settle  down  in  a  sort  of 
mystical  Freemasonic  institution,  which,  compared  with 
what  a  truly  religious  spirit  has  proved  itself  able  to 
work  out  both  in  individual  and  social  life,  appears  very 
puerile  and  utterly  disappointing.  Much  more  genuine 
and  truly  productive  of  great  ideas  was  the  influence  he 
received  from  the  political  events  of  the  Seven  Years'  war 
— on  the  one  side,  the  old  idea  of  the  emperor,  so  deeply 
rooted  in  the  feeling  and  imagination  of  the  German  peo- 
ple, so  magnificent,  and  at  this  moment  represented  by  a 
beautiful  young  woman  :  on  the  other  side,  the  new  idea  of 
the  unity  of  the  German  nation,  awakened  by  a  young  hero 
who  stood  unconqnercd  among  the  heaviest  calamities,  and 
who  had  wrung  from  fate  what  Germany  had  not  seen  for 
centuries,  a  victory  over  a  foreign  nation,  the  battle  of  Ros- 
bach.  During  one  period  of  the  war  Frankfort  was  occu- 
pied by  French  troojis.  and  young  Goethe  learned  to  speak 
French,  to  look  at  pictures,  and  to  feel  the  strange  charm 
of  theatrical  representations.  In  1768.  in  the  nineteenth 
year  of  his  age.  he  went  to  the  University  of  Leipsie,  where 
be  made  the  acquaintance  of  Gottscherl  and  Gellert  ;  in 
1770  he  moved  to  Strasburg,  where  he  formed  intimate 
friendships  with  Herder,  Jung  Stilling,  and  Lenz.  After 
taking  his  degree  in  law  at  the  latter  university,  he  returned 
in  1771  to  Frankfort  and  began  to  write  lyrical  poems  and 
minor  critical  essays  for  periodicals,  incited  to  do  so  by  his 
intercourse  with  Merck.  While  in  Leipsie  he  had  written 
two  dramas.  Die  Lanne  dcf>  VcrUebten  and  Die  Mitschuldi- 
(feuy  which  were  published  then,  but  anonymously  and 
without  any  effect.  In  the  spring  of  1772  he  received  a 
position  at  the  imperial  chancellery  at  Wetzlar,  but  re- 
turned home  in  the  fall  utterly  disgusted  with  diplomatic 
affairs,  and  determined  to  concentrate  himself  on  some 
poetical  subject. 

Personally,  the  young  Goethe  made  a  most  extraordinary 
impression.  His  bearing  was  very  reserved,  even  a  little 
haughty:  his  manners  were  stiff,  sometimes  even  a  little  awk- 
ward. But  the  beauty  of  his  countenance  was  so  irresisti- 
ble, and  the  impression  of  courage,  independence,  nobleness, 
and  kindness  so  powerful,  that  when  he  entered  an  inn  con- 
versation would  stop  and  the  guests  look  surprised  at  each 
other.  And  on  nearer  acquaintance,  in  spite  of  some  occa- 
sional rashness  and  arrogance,  he  quite  intoxicated  people 
with  the  richness,  originality,  and  grasp  of  his  ideas,  and 
with  the  wonderful  freshness  and  enchanting  enthusiasm 
of  his  feelings.  Everybody  expected  that  something  great 
would  come  from  him,  and  yet  everybody  was  surprised 
when  in  1773  he  published  liis  drama,  Gotz  von  lifrlichin- 
gen,  and  in  the  following  year  his  famous  novel,  Wcrthers 
Leiden.  They  not  only  opened  a  new  period  in  the  Ger- 
man literature,  but  they  inaugurated  a  new  epoch  in  the 
(lerman  civilization.  The  most  striking  quality  of  these 
two  great  works  is  their  artistic  truth,  the  magical  vivid- 
ness of  their  pictures,  their  objectivity.  In  order  to  repre- 
sent any  character  or  event  with  such  perfect  truth  it  is 
necessary  that  the  poet  shall  jtaint  nothing  but  that  which 
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falls  within  his  own  consciousness,  and  which  at  least  as  a 
possihility,  as  a  dant^cr.  forms  part  of  his  own  foul.  Uoethe 
ftiltillcd  this  condition,  and  the  secret  of  the  iinim-use  suc- 
cess of  his  works  was  that  in  writing  out  of  his  own  heart 
he  wrote  out  of  the  heart  nf  his  time.  .Shak.«pearc  has 
painted  f^reater  characters  than  (jloethe,  but  the  exuber- 
ance of  his  stvle,  whicdi  was  the  style  of  his  time,  throws  a 
veil  over  his  characters  which  aggrandizes  the  figure,  but 
weakens  tlie  outline.  No  poet  has  ever  reached  (jJoethe  in 
the  magic  of  his  representations.  Kvery  sentence  in  his 
dramas  is  a  portrait.  liut  although  the  explanation  of  this 
excellency,  of  his  method  of  production,  of  the  relation  be- 
tween his  personal  life  and  his  poetical  creations,  is  a  ques- 
tion of  the  highest  interest,  it  requires  too  minute  biograph- 
ical and  psychological  researches  to  be  treated  here.  The 
absolute  objectivity  of  his  descriptions  raises  other  ques- 
tions, however,  which,  through  Werthcm  Leiden,  became 
of  historical  consequence.  Werther  is  a  man  who  can  do 
nothing  ignoble,  but  the  noble,  that  which  is  duty,  he  can 
only  half  do.  Halfness,  however,  in  the  fulfilment  of  duties 
deprives  a  man  as  absolutely  of  his  moral  freedom  and 
spiritual  happiness  as  n  total  denial  of  duty  through  crime 
and  vice.  It  only  conceals  the  fact  to  the  person  himself 
by  entangling  his  soul  in  a  morbid  feeling  of  being  mis- 
understood and  wronged  by  the  world.  Such  halfness  was  the 
disease  of  the  time,  produced  partly  by  an  imperfect  enlight- 
enment which  furnished  no  motives  to  the  volition,  partly 
by  a  sentimental  pietism  wliieh  rejiresented  resignation  as 
the  highest  form  of  the  will.  Kvery  one  who  reads  Werthcm 
Leiden  rea<ls  something  about  himself,  but  only  those  in 
the  first  stage  of  the  disease  understand  the  poet.  To  them 
the  book  becomes  a  help,  a  cure.  Napoleon  read  it  over 
and  over  again.  Those,  on  tlie  contrary,  who  are  very  far 
advanced  in  the  disease  understand  only  the  hero,  anil, 
like  him,  they  blow  out  their  brains.  The  book  was  pro- 
hibited by  law  in  several  countries,  and  although  wo  now 
may  laugh  at  such  measures,  the  question  still  remains.  Is 
objectivity  the  highest  goal  of  art/  or  shall  there  be  some- 
thing behind  the  picture  which  shines  through  it  and  ex- 
plains it? 

In  1775  the  duke  of  Saxc-Weimar,  Charles  Augustus, 
invited  (Joethe  to  take  up  his  abode  at  his  court.  After 
some  hesitation  the  invitation  was  accepted,  and  from 
1776  Weimar  became  his  residence.  A  warm  and  noble 
friendship  sprang  up  between  the  duke  and  the  poet;  and 
as  Goethe  possessed  much  practical  administrative  talent 
and  great  business  tact,  he  occupied  at  different  times 
many  different  positions  in  the  ducal  government;  at  last 
that  of  a  minister  of  slate,  which  he  held  from  1HI5  to  the 
death  of  the  duke  in  IH2S,  when  be  resigned  all  his  offices 
and  retired  into  private  life.  A  house  was  built  for  him, 
small  enough  according  to  the  ideas  of  our  times,  but  mag- 
nificent for  those  days,  and  containing  an  excellent  library, 
a  fine  collection  of  scientific  instruments,  and  many  pre- 
cious objects  of  art.  During  the  first  two  years  of  his  resi- 
dence in  \V''eimnr  the  court-life  seems  to  have  occupied  his 
whole  time,  but  by  degrees  he  began  to  take  part  in  pructi 
cal  business  and  to  engage  in  severe  scientific  studies  of  bot- 
any, comjiarative  anatomy,  mineralogy,  and  optics.  (Jreat 
men.  such  a^  "Wieland,  Herder,  Fichto.  Schelling,  and 
Schlegel,  gathered  arouu'l  the  court  of  Weimar,  and  made 
it  a  (ierman  Athens.  And  in  spite  of  all  its  easy  grace 
and  its  somewhat  Kpicurcnn  aspect,  (loethe's  life  during 
this  period  contains  both  elforts  and  results.  With  respect 
to  poetry,  the  results  were  small  enough.  For  the  twelve 
years  after  the  publication  of  Wertfin-H  Lridrn  nothing  but 
Sielln  (177f)),  Ctnvitjo  {177.S),  anrl  some  other  still  less  im- 
portant works  were  produced.  Hut  much  was  prepared. 
and  after  his  journey  to  Italy  (from  I7St)  to  17SS)  master- 
piece followed  after  masterpiece  in  rapid  succession:  AV/- 
viout  (17S.>),  Iphiqftna  (nSfi),  Hominchr  EUqifit  (17SS), 
TaiHO  (17S9),  /a.iW  /.  i\'iSH)\.Wilhrl,n  MciMter  and  Ihr- 
maitn  und  Dorothrn  (1796).  The  variety  of  these  works  is 
not  more  astonishing  than  liieir  perfection.  In  7'«i««o 
Goethe  reached  a  simplicity  and  limnidity  of  form  which 
makes  the  words  disappear  behind  I  lie  ideas  they  convey, 
and  transforms  the  metrical  movement  of  the  language 
into  a  melody  of  the  thoughts:  an*!  thus  ho  sueceeded  in 
representing  the  most  refined  and  delicate  movements  of 
the  human  soul  with  perfect  clearnoss  ami  great  dramati- 
cal impressiveness.  In  strong  contrast  to  the  antique  har- 
mony an<I  classic  repose  wliich  distinguishes  Iphiijcnia 
and  7\iHno,  stand  the  romantic  exuberance  and  picturesque 
disorder  of  Fitnnt.  The  wildest  and  cr»arsest  outbursts  of 
passion  and  the  most  sublime  and  tou<'hing  innocence  of 
the  heart,  the  fiattest  and  most  trivial  ^tage3  of  intellect 
and  tlic  highest  aspirations  and  innermost  longings  of  the 
soul,  comliine  in  this  drama,  and  form  a  picture  of  human 
nature  to  wliieh  probalily  no  literature  has  an  equal.  .In 
I7Hi  the  iiilitniitc  and  nolile  frieii'lsliip  begun  l)etwern 
(ioelhc  and  S-hiller  which  lusted  to  the  di-ath  of  the  latter 


in  1805.  The  influence  of  this  friendship  on  Goethe  was 
hardly  favorable  to  the  full  and  free  exertion  of  his  powers  ; 
his  poetical  productivity  stopped.  Hut  to  Sell i Her  his 
friendship  with  (Joethe  was  the  baptism  of  his  genius,  and 
Goethe  was  during  the  whole  period  very  active.  His 
studies  were  comprehensive  and  assiduous;  his  critical 
sallies  on  the  extravagances  of  bis  own  pupils  were  most 
effective ;  and  through  his  direction  of  the  ducal  theatre  in 
Weimar  from  17'.MI  tu  I,'<17  he  exercised  a  lasting  and  en- 
nobling inlluenceon  the  theatrical  art  of  Germany.  After 
the  death  of  Schiller,  on  the  day  of  the  battle  of  Jena 
(Oct.  ly,  1806),  he  married  Christiane  Vulpius,  by  whom  he 
previously  had  a  son. 

(loethe  had  now  ceased  to  be  merely  an  influence  :  he  had 
become  an  authority.  Civilized  life  in  Germany — and  in 
foreign  countries  too — was  deeply  indebted  to  htm.  lie  had 
unlocked  the  narrow  ties  of  the  old  order,  and  in  the  wild 
fermentation  of  all  the  elements  of  civilization  he  bad  estab- 
lished a  law  which  prevented  chaos  from  breaking  in.  He 
had  brought  freedom  into  the  German  civilization.  There 
was  in  German  life  and  character  a  hardness  and  narrowness 
which,  although  iutimately  allied  to  energy  and  honesty, 
hindered  the  free  movement  of  human  nature,  and  con- 
strained it  within  the  boundaries  of  the  most  singular  pre- 
judices. These  were  melted  down  by  Goethe's  influence,  and 
human  nature  breathed  freer.  Lessing  had  proclaimed  in  his 
criticism  the  right  of  n:iturc  against  conventionalities,  but 
it  was  Goethe  who  demonstrated  the  truth  of  the  doctrine 
by  his  poetical  creations.  And  with  him  it  received  a  most 
important  expansion.  Lessing  had  said  that  truth  to  na- 
ture was  the  first  condition  of  beauty,  thus  confining  him- 
self within  the  merely  theoretical  sphere.  Goethe  said 
tliat  everything  natural  was  true  as  far  as  it  was  beautiful, 
thus  breaking  into  actual  life  with  a  new  and  almost  rev- 
olutionary issue.  Tliis  view  of  human  life  as  coni[iosed 
merely  of  two  agents — nature,  giving  the  force,  and  beautv, 
giving  the  law — is  the  key  to  that  gran-l  phenomenon  in 
the  history  of  mankintl  which  is  called  (Joethe.  It  ex- 
plains the  vagaries  of  his  pupils,  the  Romanticists ;  it  ex- 
plains the  defects  of  certain  of  his  works,  Wilhelm  MciMter'n 
Wundcvjnhre  and  Faimt  IL;  it  explains  certain  not  ami- 
able singularities  in  his  life — why  he  did  not  marry  Fred- 
erikc  iirion  :  why  his  first  words  on  hearing  that  Charles 
Augustus  had  died  were  a  scolding  to  the  footman  because 
he  had  not  kept  i)ack  the  news  till  dinner  was  over.  To 
us,  in  our  days,  it  is  apparent  that  such  a  view  of  human 
life  is  far  from  being  exhaustive.  We  know  that  human 
nature  contains  elements  which  beauty  is  too  weak  to  m;i3 
ter — elements  which  even  morality  cannot  bring  to  full  de- 
velopment— elements  which  only  religion  can  grapple  with. 
But  to  the  time  of  Goeflie,  curbed  and  aImo>t  mutilated 
under  the  tyrannical  constraints  of  pedantic  prejudices,  this 
view  was  a  gospel  of  freedom,  progress,  power,  and  happi- 
ness. It  will  hold  a  certain  authority  in  every  age,  l-e- 
causo  it  contains  a  certain  proportion  of  truth.  It  was 
followed  by  (iocthe  himself  with  a  sincerity  and  honesty 
on  which  there  probably  is  not  one  spot,  and  which  in 
many  cases  certainly  cost  him  unspeakable  sutferings.  Its 
effect  on  civilized  life  was  most  wonderful  ;  it  gave  much 
more  than  it  promised.  Thus,  it  was  quite  natural  tliat 
the  whole  age  bowed  to  its  bringer  with  the  deepest  grati- 
tude and  reverence. 

The  most  remarkable  of  Goethe's  poetical  productions 
during  the  last  period  of  his  life  are — Die  Wahh-trir»ndt- 
Rvlntfirii,  a  romance  (ISnS),  Wt'st-i'iHtlivhrr  Dtrnii,  a  collec- 
tion of  lyrical  jtoems  (ISI.'i),  J-'aiixt  //.  (ISiil).  and  the  ex- 
ceedingly interesting  autobiographj'  Aui  mt^iitrm  Lvhm 
(is;tfl),  which  he  calls  a  blending  of  facts  and  fiction.  Most 
of  his  time,  hoxvever,  was  given  to  practical  business  and 
scientific  researches.  In  tins  last  respect  he  has  been  very 
severely  criticised  by  several  scientific  men  of  second  rank, 
while  all  scientists  of  first  rank  have  acknowledged  that 
his  discoveries  in  botany  and  comparative  anatomy  are 
valuable,  and  his  stucUes  nnd  observations  interesting  and 
suggestive,  even  wlnii  the  theories  which  he  formed  and 
endeavored  to  maintain  prifvcd  untenable.  He  d.  in  Wei- 
mar Mar.  22,  liSlt^,  and  lies  interred  in  the  ducal  burial- 
vault  beside  the  duke,  Cliarlos  Augustus,  his  frieml  throuuh 
many  years.  The  best  biography  of  him  is  that  by  G.  11. 
Lewes,  Lomlon.  IS.').');  the  fulb-st  impression  of  liis  ]>er- 
sonal  character  is  given  by  the  numerous  collections  of  his 
corroBi)ondence  with  Schiller,  Mad.  von  Stein,  Lavatcr.  Her- 
der, Merck,  Humboldt,  and  others.      Ci.khkns  I'KTKiisEiN. 

Gootloe',  tp.  of  Deaufort  co.,  S.  C.     Pop.  2:119, 

Goet'tlillp  (Kaki.  Wii.iiki.m)  was  h.  at  Jena  in  179:1; 
began  his  studies  in  that  place;  nerved  as  a  volunteer  in 
the  war  with  France  IHll;  finished  his  university  course 
in  Ilcrlin  :  appointed  in  1S15  professor  in  the  gymiuisiiim 
at  Uu'lolslaiit  ;  in  ISIU  director  of  the  gymnasium  at  Ncu- 
wied  :   in   1SJ2   professor  extraordinary;   and    in   1*^:11.'    pro- 
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fessor  in  the  University  of  Jena;  in  1826  was  appointed 
also  university  librarian,  and  later  associate  director  of  the 
Philological  Seminary.  In  182S  he  visited  Italy  and  8icily  ; 
in  1840,  and  a^ain  in  1852,  Greece,  in  connection  with  his- 
torical and  arclueological  studies.  He  wrote  Das  Genchicht- 
Hche  im  NieheUingenliede  ("  The  Historical  in  the  Niebelun- 
genlied"),  Rudolstadt.  1814;  Nibcfimffai  it.  Ghibe/fhien,  ib. 
1817:  Lekre  von  Griech.  Accent,  5th  ed.,  Jena,  1835;  trans- 
lated as  Elements  of  Greek  Acccntuntion.  London.  1S31; 
Geschichte  der  romisckeu  Staatsverfassiniff  ("  History  of  the 
Roman  Constitution  from  the  Founding  of  the  City  to 
Cesar's  Death"),  Halle,  1840;  edited  ThcodosH  t/ram- 
matira.  Leipsic,  1822;  Arlstotelis  Politica,  Jena,  "l824; 
(Ecuuoiiiicn,  1830;  Heaiodi  Cann'ina,  Gotha,  1831;  2d  cd. 
1843:  published  Gesnmmelte  Ahhandlungen  aiie  dem  Chxa- 
sischen  Afterthnm,  vol.  i.,  Halle,  1851;  vol.  ii.,  Munich, 
1863.  His  Opuscida  Arndemica  were  collected  and  edited 
by  Kuno  Fischer,  Leipsic.  1869,  after  his  death,  which  took 
place  Jan.  20,  1869.  (See  Kuno  Fischer's  Charaktcrhtik, 
prefixed  to  the  Opuscula;  C.  NiPPERDBV,  Memovin  C.  Goett- 
liiigii,  Jena,  1869.)  H.  Brisler. 

Goffe  (Wilmam),  b.  in  England  about  1605:  was  a  de- 
vout Puritan  and  an  able  tnajor-general  in  Cromwell's  army, 
and  with  \Vhalley,  his  fathcr-in-Iaw,  came  to  Boston,  Mass., 
in  1660.  Having  been  among  the  regicide  judges,  they 
were  not  included  in  the  general  amnesty  at  Charles  II. 's 
restoration.  From  1661  to  1664  they  lived  in  concealment 
near  New  Haven,  Conn.,  and  were  several  times  in  very 
great  danger  of  capture.  In  1664  they  went  to  Hadley, 
Mass.,  where,  with  Dixwell.  another  regicide,  tliey  were 
long  residents  in  the  family  of  the  Rev.  Mr.  Russell.  The 
narrative  given  by  Dr.  Dwight  of  Goffe's  taking  command 
of  the  men  of  Hadley,  and  repulsing  the  Indians  in  1675, 
is  now  regarded  as  incorrect.     Goffe  d.  at  Hadley  in  1679. 

Goffs'town,  post-tp.  of  Hillsborough  co.,  X.  H.,  on 
the  Manchester  and  North  Weare  R.  R.,  8  miles  W.  by  N. 
of  Manchester.  It  contains  3  villages,  has  2  post-offices, 
2  churches,  a  town-hall,  .a  fine  central  school-house,  2  largo 
sash  and  blind  factories,  2  hotels,  a  machine-shop,  a  flour- 
ing-niill,  a  large  lumber  and  wood  establishment,  besides 
minor  industrial  enterprises.     P.  1656.      S.  H.  Keeler. 

Gog  and  Ma'gog:  [of  doubtful  etymology,  perhaps  in* 
dieatiiig  something  great  or  gigantic  :  in  Arabic,  JVy'"/  and 
Majiij].  In  the  Mosaic  Table  of  Nations  (Gen.  x.  2).  Magog 
is  the  second  of  the  seven  sons  of  Japhet,  representing  a 
people,  probably  the  Scythians.  In  Ezekiel  (xxxviii.  2  and 
xxxix.  1)  Gog  is  the  prince  of  the  people  Magog.  In 
Revelation  (xx.  8)  both  Gog  and  Magog  are  pcoi»les.  op- 
posing, as  in  Ezekiel,  the  people  of  God,  and  doomed  to 
destruction. — Gog  and  Magog  are  also  two  images  of  giants 
standing  in  the  Guildhall.  London.  The  present  giants 
were  made  in  1708  by  Richard  Saunders,  the  old  ones 
having  been  burned  in  the  Great  Fire.  They  are  men- 
tioned as  early  as  1415,  and  are  probably  much  older. 
Many  European  towns  have,  or  have  had.  their  old  cor- 
poration giants.     The  origin  of  the  custom  is  obscure. 

Revised  by  R.  D.  Hitchcock. 

Gogra.     See  Ghoggra. 

Gohanuh,  town  of  British  India,  in  the  Bengal  presi- 
dency, on  the  Delhi  Canal.     Pop.  0668. 

Go^to,  town  of  Italy,  on  the  right  bank  of  the  Mincio, 
in  the  province  of  Mantua.  From  its  position  it  frequently 
suffered  from  military  operations  during  the  Middle  Ages, 
and  in  modern  times  has  given  name  to  two  battles — one 
between  the  Austrians  and  Italians  in  1814;  the  other  be- 
tween the  Austrians  and  Piedmontese,  1848.     Pop.  5274. 

Goitre  {qntter,  the  "throat");  synonyms,  Broncho- 
cele,  Derbyshire  Neck,  This  is  an  enlargement  of 
the  thyroid  gland,  which  lies  across  the  front  of  the  wind- 
pipe. It  probably  originates  in  hypertrophy  of  the  natural 
gland-structure,  and  the  concurrent  formation  of  cysts  in 
the  interstices  of  the  gland-tis.^ue.  These  cysts  are  of 
varying  size,  and  generally  contain  a  more  or  less  solid 
glairy  matter,  blood,  earthy  concretions,  etc.  The  disease 
has  been  supposed  to  be  due  to  the  drinking  of  snow-water, 
but  it  occurs  where  there  is  no  snow.  Although  manifest- 
ing itself  to  a  greater  or  less  extent  in  all  parts  of  the 
world,  it  is  more  prevalent  in  the  chalky  parts  of  England, 
especially  Derbyshire  and  Nottingham,  and  in  mountain- 
ous districts,  among  which  may  be  named  the  Himalayas, 
Andes.  Alps,  the  Tyrol,  and  the  valley  of  the  Rhone.  It  is 
seen  upon  almost  all  cretins.  Goitre  is  also  a  symptom  of 
a  peculiar  affection  known  as  Grave's  or  Basedow's  disease, 
which  consists,  besides  the  enlargement  of  the  thyroid 
gland,  of  an  unusual  prominence  of  the  eyeballs  and  a 
very  rapid  action  of  the  heart.  This  tumor,  called  exoph- 
thalmic goitre,  is  not  goitre  at  all,  and  usually  disappears 
witli  the  general  disease.  (Niet/ici/er.)  Unless  it  be  very 
large,  goitre  causes  but  little  inconvenience,  but  it  often  at- 


tains to  such  a  size  as  to  produce  serious  trouble  by  pres- 
sure on  the  neighboring  important  parts — the  large  veins, 
trachea,  oesophagus,  etc.  The  treatment  usually  adopted 
is  iodine,  both  applied  externally  and  administered  inter- 
nally, to  cause  absorption.  Extirpation  is  sometimes  per- 
formed. In  India,  powerful  mercurial  inunctions  are  suc- 
cessfully employed.  Edward  J.  Bkrmincham. 

Golcon'da,  town  of  Hindostan.  in  the  dominion  of  the 
Nizam.  It  is  famous  for  its  diamonds,  which,  however, 
are  only  cut  and  polished  here  ;  hut  it  was  the  treasury 
of  the  Nizam,  and  as  such  fortified  and  jealously  guarded ; 
which  two  circumstances  have  given  it  an  almost  fabulous 
fame.  In  its  neighborhood  are  the  mausolea  of  its  former 
sovereigns,  stupendous  buildings  of  granite,  with  roofs  of 
porcelain  tiles  of  the  most  brilliant  blue  color. 

Golconda,  post-v..  cap.  of  Pope  co..  III.,  on  the  Ohio 
River.  It  has  4  manufactories.  .S  mills,  4  churches,  1  news- 
paper, 1  high  schoid,  a  new  court-house,  a  lead  and  a  kaolin 
mine,  and  4  hotels.  Principal  business,  farming,  mining, 
and  manufacturing.     Pop.  S58. 

M.  Gown  &  Bro.,  Eds.  "Herald." 

Golcoilda,  post-tp.  of  Humboldt  co..  Nev.,  on  the  Cen- 
tral Pacific  R.  R.,  479  miles  N.  E.  of  San  Francisco.    P.  80. 

Gold;  one  of  the  heaviest,  softest,  and  the  most  mallea- 
ble of  metals,  is  widely  distributed,  being  found  in  the  me- 
tallic state  in  nearly  all  of  the  great  mountain-chains  of 
the  globe,  and  in  solution  in  minute  quantity  in  sea-water. 
It  was  probably  the  earliest  known  metal,  and  it  has  been 
prized  through  all  ages  for  its  beauty  and  indestructible 
qualities.  It  is  rarely  found  pure,  it  being  alloyed  with 
silver  in  varying  quantities  in  different  regions.  The  sil- 
ver ranges  from  0.16  to  16  per  cent,  of  the  native  metal. 
California  gold  averages  88  per  cent,  of  pure  gold  and  12 
per  cent,  of  silver.  Australian  gold  contains  on  an  average 
92.5  of  gold  and  7.5  of  silver.  New  Zealand  gold  has  about 
the  same  average  of  fineness.  The  percentage  of  silver 
varies  at  different  localities  in  the  same  gold-region.  In 
Nova  Scotia  gold  is  found  nearly  pure.  The  gold  found  on 
the  Chaudiere  in  Canada  contains  from  10  to  15  percent, 
of  silver.  Alloys  are  found,  however,  with  a  much  larger 
quantity  of  silver.  The  elcctntm  of  the  ancients  contained 
from  26  to  36  per  cent,  of  silver.  A  mass  of  this  nature 
weighing  25  pounds  was  found  at  Voriispatak,  and  con- 
tained 25  per  cent,  of  silver.  A  jiale  yellow  alloy  Occurs 
in  the  rich  ores  of  the  Comstock  Lode  in  Nevada,  and  ac- 
cording to  an  analysis  by  Mr.  Attwood  contains  55.37  per 
cent,  of  gold  and  42.87  of  silver.  In  U.  S.  gold  coin  there 
are  110  parts  of  pure  goM  and  10  parts  of  alloy,  which  con- 
sists chiefly  of  copper,  with  a  little  silver.  Silver  gives  a 
lighter  yellow  color  or  whiter  shade  to  the  gold,  and  cop- 
per imparts  a  reddish  color.  The  red  gold  used  for  watch- 
chains  and  jewelry  is  alloyed  with  copper.  The  mixture, 
whether  formed  by  the  addition  of  silver  or  of  copper,  or 
of  both,  is  harder  than  pure  gold,  which  is  too  soft  and 
easily  worn  away  to  be  used  for  coin  or  ornaments.  In 
jewelry  the  quantity  of  alloy  added  to  the  gold  varies  from 
12  to  50  per  cent.,  or  even  more.  The  ratio  of  the  quantity 
of  gold  to  the  other  metals,  called  the  Jitieitc»s,  is  usually 
expressed  in  ''thousandths"  or  "carats."  Pure  gold  is 
1000  fine;  half  gold  and  half  silver  would  be  500  fine. 
California  gold  as  mined  averages  880  thousandths,  being 
880  parts  of  gold  in  1000.  It  ranges  from  870  to  890  thou- 
sandths. U.  S.  gold  coin  is  900  fine.  The  expression  of 
fineness  by  carats  is  an  older  form,  and  is  still  in  general 
use  by  jewellers  and  at  the  British  mint.  Pure  gold  is  said 
to  be  24  carats  fine.  "When  there  are  equal  parts  of  gold 
and  of  other  metals  the  mixture  is  said  to  be  12  carats  fine. 
Six  parts  of  alloy  give  I8-carat  gold,  and  so  on.  Com- 
mon gold  jewelry  is  often  14  carats  fine,  but  the  superior 
qualities  are  18  carats.  In  Great  Britain  bullion  accounts 
are  rendered  in  carats,  carat  grains,  and  eighths  or  thirty- 
seconds  of  a  carat,  the  carat  being  divided  into  thirty-two 
equal  parts.  One  carat  is  equivalent  to  41it  thousandths. 
The  U.  S.  standard  gold.  900  fine,  is  equivalent  to  21.6 
carats.  The  British  standard  is  22  carats,  equivalent  to 
9I65  thousandths.  The  range  of  gold  above  the  standard 
is  designated  in  England  as  *' bcttenicss/' and  below  the 
standard  as  "  trorseueas.'' 

The  specific  gravity  of  native  gold  and  of  artificial  alloys 
of  the  metal  varies  with  the  fineness.  Native  gold  ranges 
from  15  to  19.  When  quite  pure,  and  after  pressure  in  a 
die,  the  gravity  is  19.34.  One  cubic  inch  of  pure  gold 
weighs  10.12883  ounces  troy,  and  is  worth  $209.38.  In'the 
calculation  of  tables  of  value  387  ounces  troy  are  considered 
to  be  worth  SSOOO;  hence  one  ounce  is  worth  $20,67184-. 
The  metal  is  not  so  hard  as  silver,  being  from  2.5  to  3 
i.pon  the  mineralogical  scale,  but  its  hardness  is  slightly 
inerea.sed  by  hammering.  Its  extreme  malleability  is  best 
shown  by  the  thinness  of  gold-leaf  as  used  in  gilding.  One 
ounce  of  gold  may  be  beaten  out  so  as  to  cover  160  square 
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feet  of  surface,  but  the  leaves  are  seldom  made  so  thin, 
100  square  feet  to  the  ounce  Iroy  being  the  usual  extent. 
The  average  thickness  of  common  leaf  is  yji^ijg^h  of  an 
inch:  thus  282.000  sheets  would  be  required  to  make  a  pile 
oue  inch  in  height.  When  so  thin,  green  light  is  trans- 
mitted. One  grain  will  v^eld  leaf  sufficient  to  cover  6H.7u 
square  inches,  or  may  be  drawn  into  a  wire  600  feet  in 
lengrh. 

The  value  of  gold  in  the  arts  for  ornamentation  and  for 
money  rests  in  great  part  upon  its  nnalterability  by  any 
ordinary  agencies.  It  cannot  be  easily  rusted  or  dissolved, 
nor  does  it  tarni.sh  by  exposure  to  the  weather  or  to  foul 
gases  for  ages.  Gold  ornaments  found  in  l*>gyptian  and 
other  ancient  tombs  are  unchanged.  The  proper  solvent  of 
gold  is  chlorine,  and  fluids  cuntaiuing  free  chlorine  or  evolv- 
ing chlorine  will  dissolve  it.  Tlie  mixture  of  the  two  acids, 
nitric  and  hydrochloric,  known  as  (ir/itu  rcjiu,  is  commonly 
employed.  Selenic  acid  acts  upon  it.  Its  solution  in  sea- 
water  is  referred  to  the  presence  of  iodate  of  calcium.  Ex- 
pcrimcnls  by  Prat  show  that  under  certain  conditions  gold 
can  be  oxidized  an<l  salilied  byo.xacids:  that  two  oxides 
can  be  formed  capahle  of  giving  a  new  series  of  saUi»; 
and  that  there  is  a  carbonate  and  a  scsqui-iodide.  A  sul- 
phate may  be  formed  by  heating  gold  with  solid  perman- 
ganate of  potash  and  concentrated  sulphuric  acid  for  a  few 
minutes.  Gold  may  be  obtained  in  a  powdered  state  by 
precipitating  an  aqueous  solution  of  the  chloricle  by  green 
vitriol.  .Spongy  gold,  according  to  Dr.  C.  T.  .Jackj^on,  is 
obtaincil  by  adding  oxalic  acid  to  a  concentrated  solution. 
Gold  fuses  at  a  temperature  of  2010°.  It  may  bo  volatil- 
ized by  solar  heat  concentrated  by  a  glass,  or  by  the  oxy- 
hydrogen  jet.  and  rises  in  purple  vapors.  In  solidifying 
from  fusion  it  contracts  greatly.  The  presence  of  ^^jyth 
part  of  lead,  bismuth,  or  antimony  destroys  the  duetility 
of  gold.  It  is  also  made  brittle  by  sudden  cooling.  Its 
tenacity  is  next  to  that  of  silver.  Atomic  weight,  19G.TJ. 
There  are  many  interesting  alloys  of  gold  besides  those 
already  mentioned,  as,  for  example,  with  palladium,  and 
artificially  with  platinum,  the  latter  giving  a  hard  and 
highly  elastic  mixture.  A  native  alloy  of  gold  an<l  pal- 
ladium contains  nearly  10  per  cent,  of  the  latter  and  4  per 
cent,  of  silver. 

As  regards  the  nature  of  tho  rock-formations  in  which 
gold  is  found,  it  may  bo  said,  in  general,  that  it  occurs  in 
formations  of  nearly  all  geological  periods,  from  the  ear- 
liest rocks  to  the  latest  Tertiary.  It  is  chiefly,  however,  in 
the  nplifted  and  partially  altered  slates  and  shales  of  the 
Middle  ."secondary  and  the  Palicozoic  periods  that  the  great 
deposits  occur.  Tho  principal  veins  and  ])lacers  in  Cali- 
fornia follow  a  belt  of  Juras.-^ic  and  Triassic  slates  on  tho 
western  slope  of  the  Sierra  Nevada.  In  all  this  region 
there  arc  large  areas  of  serpentine  and  magnesian  slates. 
The  metal  also  occurs  in  granite,  syenite,  limestone,  and 
sandstone.  Quartz  is  tho  almost  universal  veinstone,  but 
the  metal  is  sometimes  found  penetrating  scams  of  calc- 
spar  or  dolomite  In  hombUndie  slates  without  much  quartz. 
Beautiful  crystallizations  of  gold  are  occasionally  found  in 
cavities  of  the  veinstone.  They  belong  to  the  cubic  sys- 
tem, and  in  California  are  generally  distortecl  octahedra. 
In  Australia  dodecahedral  crystals  arc  more  common.  Very 
largo  irregular  masses  arc  sometimes  taken  from  veins,  but 
they  are  more  common  in  placer-deposits,  and  are  generally 
known  as  uHfjifrtH.  The  famous  liianeh  Uarkly  nugget  in 
Australia  weigherl  1 40  pounds,  and  one  from  liall.arat 
weighed  ISl  pounds  S  ounces,  ancl  was  worth  over  .'?4!,000. 
A  mass  weighing  ahout  KJO  pounds,  consisting  partly  of 
quartz,  was  reported  in  the  early  days  of  California  mining 
.  as  having  been  taken  from  the  quartz-vein  on  Carson  Hill. 
A  nms8  weighing  2S  pounds,  and  ahout  the  size  of  a  smooth- 
ing-iron, was  found  in  Cal'arrus  co.,  X.  C.  A  highly  crys- 
talline mass,  weighing  about  17  pounds,  was  ilug  up  near 
Georgetown,  Cal.,  in  1H05,  and  was  vahied  at  $1000.  A 
great  nuniber  of  masses  of  considerable  weight  have  boon 
found  in  California  of  whieh  no  special  record  has  been 
kept,  but  the  Austniliiin  placers  appear  to  have  utTorded 
tho  largest  nuruber  of  heavy  nuggets. 

The  almost  universal  distribution  of  gold  is  not  so  sur- 
prising when  we  consider  its  presence  in  sea-water.  Son- 
starlt  has  shown  that  tl'.erc  is  nearly  one  grain  to  each  ton 
of  water,  and  that  it  can  bo  separated  ho  ns  to  be  recog- 
nized from  a  quantity  of  water  so  small  as  IJO  to  200  cubic 
centimetres;  and  ns  regards  distribution  in  the  soil,  it  is 
knrjwn.  for  example,  that  the  ordinary  brick  clay  which 
underlies  (he  city  of  I'hilad<-lpliia  contains  gohl. 

Tlie  suitaliility  of  gold  fnr  money  rests  nr)(  oiily  on  the 
general  estimation  in  whieh  it  is  held,  its  unalterabiljly, 
and  its  beauty,  but  from  the  fact  that  while  so  generally 
distributed  over  the  globe,  it  cannot  be  obtained  without 
labor.  To  extract  an  ounce  of  the  mc-tul  from  the  mrth  re- 
quires a  certain  iiinnnnt  of  worit  wbi'-h  diflV-rs  somewhat  in 
different  pbiees.  but  is  approximately  tho  same  in  all  great 
Vm,,.  11.— ;ts 


gold-fields.  The  average  quantity  which  a  man  can  wash 
out  in  a  day  appears  to  determine  the  price  of  a  day's  labor 
for  that  locality.  Thus,  when  a  man  can  conveniently  wash 
out  half  an  tuince  of  gold  per  day  for  himself,  he  will  not 
work  for  less  than  its  value.  Kut  placer-deposits  are  soon 
exhausted,  and  such  exceptional  yields  do  not  last  long. 
Vein-mines  are  not  subject  to  such  sudden  fluctuations. 
The  tenor  of  suriferous  quartz  and  the  force  required  to 
extract  tho  gold  are  about  the  same  in  all  countries. 
Hence,  gold  is  an  excellent  measure  of  labor  performed, 
and  represents  labor.  It  is  at  once  tho  measure  and  tho 
reward  of  labor. 

Tho  value  of  gold  relatively  to  silver  has  varied  in  timo 
and  in  locality  according  to  their  relative  abundance  and 
the  estimation  in  whieh  they  have  been  held.  In  the  year 
1546  in  England,  and  all  countries  where  values  have  been 
more  or  loss  equalized  by  commerce,  the  ratio  was  as  10  to 
I ;  in  1849,  as  lo.Gii  to  1  ;  in  1874.  as  15  to  1.  This  is  prob- 
ably the  simplest  and  tho  most  convenient  ratio,  but  it  is 
constantly  changing,  having  increased  in  1875  to  nearly  16 
to  1,  from  various  causes.  (SeeSii.VFR.)  In  the  far  East,  how- 
ever, there  has  been  a  long-established  preference  for  silver. 
When  Japan  was  forced  open  byCom.  Perry  the  relative  value 
there  of  gold  to  silver  was  mucli  below  the  European  stand- 
ard, and  advantage  was  soon  taken  of  it  by  traders,  who 
exchanged  silver  for  gold  and  depleted  the  empire  of  mil- 
lions. Enormous  quantities  of  gold  are  consumed  annually 
in  the  arts  and  arc  lost  by  wear  of  coin  ancl  jewelry.  The 
consumption  for  gilding  alone  is  very  large,  for  although 
the  films  arc  exceedingly  thin,  they  arc  spread  upon  a  va- 
riety of  manufactures,  such  as  frames,  furniture,  signs,  pot- 
tery, jewelry,  books,  etc.,  to  a  far  greater  extent  than  is  gen- 
erally supposed.  Electro-gilding  has  increased  the  waste. 
Since  the  discovery  of  gold  in  California  in  1S48  the  annual 
production  of  the  metal  has  greatly  increased.  The  aver- 
age product  of  the  California  mines  up  to  1870  was  about 
S45.(t00,0OU  annually.  The  discovery  was  followed  by  the 
opening  of  new  fields  in  Australia,  in  New  Zealand,  and 
other  regions.  At  the  date  of  the  discovery  in  California 
the  aggregate  annual  production  of  the  metal,  exclusive  of 
Asia,  was  not  over  ?;J0,O0O,n0O  in  value,  in  1853  the  ag- 
gregate annual  production  reached  its  maximum,  and  was 
valued  at  $100,000,0(10.  Tim  production  in  California  alone 
for  that  year  was  about  .$(iO, 0(10,000.  The  total  production 
of  gold  in  the  U.  S.  from  1847  to  187:^  inclusive  was  ap- 
proximately $1,240,000,000.  The  yield  in  California  for 
187;J  is  estimated  as  worth  ?17.('0(t,0no.  The  aggregate 
value  of  the  gold  of  domcstie  |)nnlucIion  deposited  at  tho 
mints  and  assay-offices  of  the  U.  S.  from  their  organization 
to  July,  1874,  was  $871,2f>5,517.  The  greater  part  of  tho 
gold  of  the  world  is  obtained  by  washing  from  detrital  de- 
posits in  and  along  the  beds  of  rivers.  (See  (Jold-iMines 
and  MiMNt;.)  A  smaller  (piantity  is  obtained  from  veins 
by  crushing  and  washing  the  quartz.  W.  P.  Blake. 

Gold,  tp.  of  Bureau  co.,  III.     Pop.  392. 

(■ol^dail,  village  in  Switzerland,  in  the  canton  of 
Sehwytz,  was  buried  on  Sept.  2,  1800,  by  a  tremendous 
Iandsli(),  together  with  the  villages  of  Busingen  and  Roth- 
cn.  A  ])nrt  of  tlie  southern  side  of  the  llossberg,  consist- 
ing of  rock  resting  on  light  soil,  became  detached  from  tho 
ground  I'V  rain,  and  rushed  down  into  the  Lake  of  Lauerz, 
burying  tlure  villages  and  killing  400  persons. 

Goldbeaters'  Skin,  a  thin  material  ])reparod  from 
the  peritoneal  coat  of  the  largo  intestines  of  the  ox.  Tho 
mucous  coat  is  scraped  away,  and  the  remaining  part  un- 
dergoes a  long  and  complicated  process  of  preparation  be- 
fore it  is  lit  for  use.  It  is  tanned  with  alum  and  softened 
with  isinglass  and  white  of  egg,  and  after  thorough  beat- 
ing, and  drying  under  pressure  between  sheets  of  imper,  it 
is  ready  for  use.  It  is  very  costly,  and  is  used  by  gold- 
beaters and  sometimes  in  surgery. 

Gold-Heating.  Tho  thin  leavesof  gold  used  in  gild- 
ing and  by  dentists  in  filling  teeth  are  prepared  by  beating 
tliin  sheets  of  the  metal  placed  between  the  leaves  of  what 
is  technically  called  a  "  book."  The  first  step  in  tho  pro- 
cess is  to  prepare  the  gold.  Kor  dentists'  use  this  must  ho 
perfectly  pure— lotto  fine.  Common  mint  gold  is  dissolved 
in  aqutt  regia,  separated  from  the  copper  and  silver  it  con- 
tains, precipitated  by  iron  salt,  and  melted.  For  gildcru' 
use  nllovs  are  ])rep'ared  of  silver  and  gold  for  the  palo 
shades,  and  of  co]>ptr  and  gold  for  the  darker  tints.  "  Light 
golil"  contains  from  2  to  12  pennyweights  of  silver  to  tho 
ounce.  "  Extra  deep  gold  "  has  10  grains  of  ci>pper  and  12 
grains  of  silver  to  the  ounce,  and  "  ilouble  extra  diep  gold" 
has  10  grains  of  copper  Iwlhc  ounee.  In  addition  to  tho.«!0, 
leaf  is  made  whieh  has  gold  on  onr  side  aiitl  silver  on  tho  I 

other.  It  is  ma-h-  by  casting  one  mcliil  upon  tho  other  in 
a  mould,  and  subjeeting  the  ingot  to  the  processes  described 
below.  The  gold  is  cast  in  an  ingot  uHually  nf  about  loitn 
grains  weight,  and  rullcil  t<»  a  ribl).>n  a  little  nnue  than  U 
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inches  wide,  and  so  thin  that  about  700  would  go  to  the 
inch.     In  this  form  it  is  delirered  to  the  beater,  who  re- 
ceives 50  pennvweights.  which  he  cuts  up,  after  annealing, 
into  squares  a" little  more  than  an  inch  wide.     These  are 
placed  in  a  book  called  the  -  kutch."     Kutch  is  a  kind  of 
parchment-paper  made  in  Germany,  and  possessing  great 
tour-hness  combined  with  evenness  of  surface.     The  ku  ch 
is  about  3J  inches  square.     One  ribbon  of  60  pennyweights 
weight  makes  aboui  170  squares,  the  number  depending 
upon  the  -  number  "  or  thickness  of  the  leaf  which  is  to  be 
made  from  it— a  detail  which  is  determined  by  the  master 
in  rollin<'  the  ribbon.     The  squares  are  laid  precisely  in  the 
centre  ot°the  kutch,  and  with  their  edges  in  an  exact  verti- 
cil  line.     Two  envelopes,  also  of  kutch,  are  drawn  over  the 
book  in  opposite  directions,  so  as  to  enclose  it  on  all  four 
sides.     It  is  then  placed  on  a  solid  stone  anvil,  and  the 
workman  beats  it   with  a  si.ttecn-pound,  round  hammer 
with  a  broad  and  slightly  rounded  face.    At  first  the  blows 
are  all  directed  toward  the  centre,  but  as  the  gold  flattens 
out  the  hammer  is  first  struck  upon  the  centre  and  then  a 
little  toward  the  ed^e  which  is  farthest  from  the  workman. 
The  book  is  then  turned  one-fourth  round  ;  the  centre  is 
struck  again,  and  then  the  second  blow  towards  the  farther 
edge  folTows.     This  is  repeated,  turning  the  kutch  one- 
fourth  round,  until  eight  blows  have  been  struck— four  on 
the  centre  and  four  toward  the  edge.     The  book  is  then 
turned  over,  and  the  same  process  is  repeated  on  the  other 
face.     When  the  gold  has  spread  so  as  nearly  to  fill  the 
whole  book,  the  workman  strikes  one  blow  on  the  centre, 
one  between  the  centre  and  the  edge,  one  on  the  edge  in  its 
middle  line,  one  on  the  edge  toward  the  right,  and  finally 
one  on  the  upper  right-hand  corner.     These  five  blows  are 
repeated  at  each  one-fourth  turn,  and  the  other  face  of  the 
book  is  treated  in  the  same  way.    The  circles  in  the  accom- 
panying diagram  indicate  the  position  of  the  hammer  at 
each  blow.     Sometimes  a  difi'erent  suc- 
cession is  chosen,  but  whatever  system 
is  pursued  must  bo  continued  until  the 
book  is  finished,  or  the  expansion  of  the 
gold  between  the  leaves  of  kutch  will 
not  be  uniform.     The  workman  is  care- 
ful not  to  strike  on  the  extreme  margin, 

and  also  to  moderate  the  force  of  the  _ 

blow  as  he  nears  the  margin,  the  object  being  to  keep  the 


centre  of  the  leaf  thinner  than  the  edge.    In  the  final  oper- 
ation of  '■  booking  "  the  edge  is  cut  oif  and  returned  by  the 
beater  as  scrap.     If  he  has  carelessly  made  the  edge  thin 
and  the  centre  thick,  the  result  may  be  the  loss  of  his  week's 
wao-es  in  "  short  gold."     Every  three  minutes  the  book  is 
taken  out  of  its  covers  and  "  riffled."     Riffling  consists  in 
shaking  up  the  leaves,  so  as  to  loosen  the  whole  and  prevent 
the  gold  from  clinging  to  the  parchment,  which  would  cause 
an  uneven  spread  of  the  metal.     The  kutch  is  beaten  about 
half  an  hour,  and  is  then  "skewed."     This  consists  in  tak- 
ing out  the  gold,  and  lasts  another  half  hour.     The^leaves 
are  then  cut  into  quarters  and  laid  in  a  "  shodar."     The 
shodar  is  a  book  made  up  of  leaves  prepared  from  the 
cecum  tone  of  the  intestines)  of  the  ox.     This  is  stretched 
and  cleaned,  and  the  two  mucous  surfaces  are  pressed  to- 
gether, adhering  strongly.     It  is  then  treated  with  some 
preparation  which,  so  far  as  the  best  makers  are  concerned, 
is  a  secret,  though  isinglass,  white  of  egg,  and  similar  sub- 
stances have  been  mentioned  as  dressings  of  more  or  less 
excellence.     It  is  then  cut  into  leaves  five  inches  square, 
and  made  up  into  moulds  of  900    leaves.     The  ca;ca  of 
nearly  600  oxen  are  required  to  form  one  mould,  which 
is  of  course  very  expensive,  costing  in  New  York  (1873) 
about  S71  in  gold.     These  membranes  have  a  perfectly 
smooth,  even  surface,  free  from  veins  and  knots,  and  their 
fineness  is  indicated  by  the  fact  that  a  "mould"  of  900 
membranes,  containing  also  900  sheets  of  gold-leaf,  is  only 
one  inch  in  thickness.     The  membranes  become  dry  and 
stiff  by  use,  and  are  also  sensitive  to  the  hygrometrio  oon- 
dition'of  the  atmosphere.     When  too  dry,  they  are  moist- 
ened •  when  too  moist,  thev  are  heated  to  dry  them,  both 
operations  requiring  great  care.    The  shodar.  which  is  four 
inches  square,  is  not  made  of  fresh  membranes,  but  of  old 
moulds  cut  down.     The  filling  of  the  shodar  requires  one 
hour,  and  it  is  then  beaten  two  hours  with  a  lighter  ham- 
mer =av  7  p.umds  in  weight,  and  with  the  same  precision 
as  before.     The  leaves  of  gold  arc  then  cut  into  quarters 
and  transferred  to  the  "  mould,"  which  is  made  of  new 
membranes  in  good  condition.     The  leaves  have  now  only 
J^th  the  thickness  of  the  ribbon,  are  partially  transparent, 
and  very  fragile.     The  succeeding  operations  must  conse- 
quently be  performed  with  great  care.     The  filling  of  the 
mould"  occupies  two  hours,  and  it  is  then  beaten  one  hour 
with  a  five-pound  hammer,  after  which  it  is  annealed.    An- 
nealing is  performed  in  a  small  screw-press  of  iron  which 
is  heated  on  a  fire.     After  its  removal  from  the  fire  the 
mould  is  placed  between  two  plates,  shoved  into  the  hot  press, 


and  screwed  down.     It  is  evident  that  the  least  excess  of 
temperature  will  ruin  the  delicate  membranes  of  the  mould, 
and  this  is  the  most  hazardous  part  of  the  beater's  work, 
for  the  mould  is  far  more  costly  than  the  gold  it  contains. 
Beating,  annealing,  and  cooling  .arc  performed  four  times 
in  all.     The  whole  operation  of  reducing  50  pennyweights 
of  gold  to  leaf  occupies  2+-30  hours,  average  27,  or  nearly 
three  working  days.     After  the  last  beating  the  gold   is 
taken  from  the  mould  by  girls  and  "  booked,"  while  the 
membranes  are  rubbed  with  "  brimo  "  or  burnt  talc,  laid  on 
with  a  hare's  foot,  to  preserve  their  smoothness.     Booking 
is  the  operation  of  placing  the  gold-leaf  in  books  of  tissue- 
paper,  the  leaves  of  which  are  rubbed  with  red  ochre  to 
keep  the  gold   from  sticking.     The  girl  lifts  the  leaf  by 
means  of  light  wood  pincers,  lays  it  on  a  leather  cushion, 
and  blows  it  flat  with  her  breath.    She  then  cuts  a  piece  Si 
inches  square  from  the  centre,  by  pressing  down  a  wooden 
frame  with  sharp  edges,  and  transfers  the  leaf  to  the  book. 
Each  of  these  holds  25  leaves  or  6J  grains  of  gold.    In  this 
extremely  attenuated  condition  gold  exhibits  the  phenom- 
enon of  malleability  in  the  cold.     Torn  leaves  are  mended 
by  laying  a  second  torn  leaf  on  top  of  the  first  and  cutting 
them  in  two  near  the  centre  by  means  of  a  thin  and  sharp- 
ened strip  of  reed.     The  leaves  unite  perfectly  .along  the 
line  of  the  cut,  the  scrap  is  removed,  the  double  leaf  blown 
out  flat,  and  the  centre  is  cut  out  as  usual.     Sometimes  no 
trace  of  the  welding  is  visible.    Holes  are  patched  by  merely 
pressing  a  hit  of  scrap  on  them.     The  malleability  of  the 
ordinary  leaf  is  not.  however,  sufficiently  perfect  for  the 
purposes  of  dentistry.     Dentists'  foil  is  accordingly  .an- 
nealed by  floating  the  leaf  for  an  instant  over  the  flame  of 
an  alcohol  lamp.    A  gas-flame  will  not  answer,  as  it  lessens 
rather  than  heightens  the  malleability  of  the  leaf,  probably 
by  depositinc  a  film  of  sulphur  over  it.    After  this  process 
the  leaves  unite  with  the  slightest  touch,  and  adhere  to  any 
rough  substance,  as  the  finger.  -     ,  .  , 

It  costs  about  $500  to  stock  a  workman,  of  which  not 
more  than  $150  is  represented  by  gold,  and  the  rest  by  his 
tools,  books,  etc.     He  must  account  by  weight  for  all  the 
gold  he  receives,  the  books  of  25  leaves  being  taken  at  5* 
grains,  and  all  the  scrap  cut  from  his  leaves  being  returned 
to  him  for  melting  down.    Allowing  that  he  cuts  his  ribbon 
into  170  pieces,  this  number  is  increased  by  4,  or  to  680 
leaves,  in  the  shodar,  and  this  again  to  2720  in  the  mould. 
Were  he  able  to  return  this  number  of  whole  leaves,  his 
pay  would  be  very  good,  but  the  waste  is  such  that  the  rate 
of  "wat'cs  is  based  upon  the  return  of  2000  whole  leaves,  or 
SO  books  of  the  standard  weight  of  17  pennyweights.    This 
is  really  under  the  average  return  of  a  good  hand.     If  he 
be.ats  his  leaves  beyond  the  standard  thinness,  he  will  of 
course  have  an  exce"ss  of  gold,  for  which  he  receives  pay  as 
scrap.     Workmen  earn  from  $14  to  S22  a  week.     By  the 
census  of  1S70  there  are  in  the  U.  S.  23  establishments 
of  goldbeaters,  employing  226  hands.    The  capital  invested 
amounts  to  $140,000,  the  materials  cost  $300,000,  and  &,  8,000 
is  paid  in  wages.     The  finished  product  has  a  value  of 
S481  000     The  system  of  gold-beating  here  described  is  that 
pursued  by  Mr.'W.  Valleau,  Jr.,  New  York.     Slight  varia- 
tions are  "found   in  different  establishments  and  difi'erent 
countries,  but  the  art  appears  to  have  been  practised  in  a 
very  similar  w.ay  to  that  given  above  for  thousands  of  years. 
Even  the  more  peculiar  details,  such  as  the  use  of  the  ca;ea 
of  oxen,  have  been  in  use  so  long  that  the  date  of  their  in- 
troduction is  not  known.      Gold-leaf  is  found  in  ancient 
monuments  of  Egypt  and  other  countries.     An  increasing 
skill  appears  to  have  been  used  in  its  manufacture,  for  the 
thinnest  leaf  mentioned  by  the  ancients   was  fully  three 
times  the  thickness  of  what  is  now  ordinary  leaf.     The  re- 
duction of  the  gold  from  a  foil  -J^th  of  an  inch  thick  to  a 
leaf  ^iW''  °f  '^^  ''"^''  """''  '*  *''^  common  work  of  the 
goldbeater.     But  this  is  by  no  means  the  limit  of  his  skill, 
for  sheets  have  been  made  of  which  367,500  would  go  to 
the  inch.     Thoush  the  goldbeater  receives  credit  for  oi 
grains  on  every  25  leaves  he  turns  in,  the  real  weight  is 
not  more  thiin  5^  grains;  and  as  the  book  contains  264 
square  inches  of  leaf,  1  grain  of  gold  has  been  beaten  out 
to  a  surface  of  52  square  inches.     Though  gold-beating  as 
an  art  remains  almost  as  simple  as  it  was  centuries  ago, 
the  modern  use  of  gold  by  dentists  h.as  given  rise  to  a  num- 
ber of  patented  articles  which  are  prepared  by  goldbeaters. 
"  Carbonized  foil  "  is  one  of  these.     It  is  made  by  inter- 
leavin.'  gold-foil  of  more  than  usual  thickness  with  coarse- 
grained paper,  and  setting  fire  to  the  latter  while  the  book 
is  placed  in  a  press.    In  burning  it  contracts,  and  gives  the 
gold  a  peculiar  and  very  beautiful  corrugated  appearance. 
"  Pack's  crystal  pellets  "  are  made  of  ordinary  leaf  made 
into  a  mash  by  stirring  the  leaves  in  alcohol,  and  pouring 
them  lightly  i'nto  a  mould.     The  alcohol  remaining  on  the 
gold  is  then  fired,  and  the  heat  causes  the  whole  to  weld  to 
a  very  porous  mass,  which  is  cut  into  small  square  blocks. 
"  Kie"rsing'5  blocks  "  are  made  of  carbonized  gold,  the  sheets 
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bein^  piled  one  above  thb  other  and  the  mass  then  cut  into 
blocks.  Dentists*  p;old  is  known  by  the  name  of  *' foil," 
which  is  hi'avier  than  the  leaf.  Machines  have  been  in- 
vented to  take  the  giddbealcr's  phicc,  bnt  they  have  nnt 
coiue  into  nsc.  Simple  as  the  work  appears,  it  require?  the 
exercise  of  discretion.  Other  mctuls  than  gold  are  beaten. 
as  silver,  aluininnin,  and  certain  alloys  of  the  baser  metals 
made  in  imitation  of  gold.  Silver-leaf  is  about  four  times 
as  thick  as  gold-leaf.  The  price  of  labor  hardly  permits 
the  beating  of  silver  in  the  U.  S.,  while  aluminum  and  the 
alloys  cannot  be  beaten  at  all  with  a  profit  in  this  country. 
Aliiminum-f'dl  is  used  by  hat-makers  fur  the  stamp  on  the 
insiilo  of  the  hat.  where  the  vapors  rising  from  the  bead 
would  tarnish  silver.  John  A.  Cni  ucii. 

Goltl'beck  f  Anna  Mary  Freeman),  a  miniature-paint- 
er, the  daui^hter  of  George  Freeman,  also  a  miniature- 
painter,  b.  in  New  York  in  is;i;> ;  d.  in  New  York  Feb.  17, 
1874.  About  the  year  1857  she  married  R,  W.  Cioldbcck, 
a  musical  composer,  by  whom  she  had  a  son. 

Gold'bcrg,  town  of  Prussia,  in  the  province  of  Silesia, 
on  fht-'  Kat/.bach.  In  ancient  times  it  was  famous  for  its 
gold-niiucs,  from  which  it  has  its  name;  it  now  thrives  by 
it^s  m;inufai:turos  and  its  trade.     Pop.  6716.  . 

(iohl  Uniiichf  tp.  of  Tallapoosa  «o.  Ala.     Pop.  6S0. 

Gold  ('oust,  a  part  of  Ui'Pkr  Giivea  (which  see), 
Western  Atrica.  from  the  river  Volta  to  the  river  Assinie. 
It  receives  its  name  from  the  gold  sand  which  is  found 
often  in  considerable  quantities,  not  only  along  the  coast, 
but  also  along  the  shores  of  the  Ashautcc.  In  I.S46, 100.1)00 
ounces  of  gold  were  exported.  The  British  have  a  colony 
known  as  the  Gold  Coast  Settlements,  of  which  Cape  Coast 
Castle  is  the  capital.  In  I8T2,  Klmina  and  Dutch  Guinea 
on  the  same  coast  were  also  transferred  to  the  Uritish 
crown,  the  Danish  forts  having  been  ceded  in  18J0.  The 
area  of  the  whole  is  sai<l  to  be  l(i,G2G  square  miles,  and  tlie 
pop.  40S.070,  mostly  uncivilized  natives,  over  whom  the 
British  exercise  protection  rather  than  government. 

C«ol(l-crestcd  Wren,  a  name  given  in  Great  Britain 
to  the  /Irffii/iiH  (tlrirripitlitfi,  and  in  the  U.  f^.  lo  the  I{. 
nntrnpfiy  the  former  the  smallest  British  bird,  but  neither 
of  (hem  wrens.  Both  are  extremely  active  and  playful, 
and  take  their  names  from  the  yellow  feathers  upon  their 
heads. 

GoTdcn,  post-v.,  cap.  of  Jefferson  co..  Col.,  the  initial 
point  of  the  Colorado  Central  R.  R.,  main  line  to  Denver, 
17  miles  ;  the  Julesburg  branch,  eoinpleled  to  Longmoiit, 
42  miles;  the  mountain  division,  narrow  gauge,  completed 
to  Black  Hawk,  22  miles;  the  Georgetown  brnneh,  narrow 
gaui^e.  completed  to  Floyd  Hill,  lt>  miles;  and  the  Golden 
and  South  Platte  K.  K.,  narrow  gauge,  graded  to  the  junc- 
tion with  the  Denver  and  Rio  Grande  R.  It..  21  miles.  It 
has  2  banks,  2  ncw?papers,  5  churches,  I  college,  public 
schools,  :J  flour-mills,  1  paper-mill,  1  iron-foundry,  2smelt- 
ing-works.  2  coal-mines,  good  hot'ds,  stores,  etc.  It  is  in  a 
good  farming  country.     Pop.  about  2r)00. 

iiy.onc.y:  West,  En.  and  Pub.  "  Transcript." 

Golden,  tp.  of  Oceana  co._,  Mich.     Pop.  335. 

Gol'dcn  A^c,  in  the  traditions  of  many  nations,  the 
supposed  period  of  primaival  happiness  and  innocence. 
from  which  mankind  have  departed.  The  ancients  referred 
this  time  to  the  reign  of  Saturn.  A  favorite  dream  of  some 
modfrn  reformers  is  that  the  golden  age  is  in  the  future 
instead  of  in  tin;  past.  The  "golden  age  "of  Roman  litera- 
ture is  reckoned  from  the  time  of  Livius  Andronieus,  about 
2.^0  B.  c.  to  the  time  of  Augustus  Ciesar's  death,  a.  i>.  14. 
Plautus,  Terence,  Lucretius,  Catullus,  Ciosar,  Cicero.  Sal- 
lust.  Propeitius.  Virgil,  Tibullus,  Livy,  Ovid,  and  Horace 
are  the  principal  writers  of  the  golden  age. 

(aurdrn  Itull.     See  Birf.i,,  Goi.den. 

GoI'den  Calf,  a  golden  image  of  a  bullock  formed  for 
idolatrous  worship  by  the  Israelites  at  Mt.  Sinai.  It  was 
of  cast  metal,  and  is  believcii  lo  have  stood  for  Mnovis  or 
Apis,  the  Kgyptian  god.  It  was  destroyed  by  Moses,  but 
in  later  times  golden  calves  were  set  up  by  King  Jeroboam 
at  Bethel  and  Dan,  where  they  became  favorite  objects  of 
popular  worship. 

<-ol'df*n  ICti'gIc,  the  Aquiltt  chn/nni'tnii  of  Europe  and 
Asia,  and  the  .1.  ('nitiufeiiHi^  »{  North  America,  now  re- 
garded by  most  auiborilies  as  mere  varieties  of  a  single 
species.  It  is  the  typical  eagle,  the  imperial  emblem  of 
ancient  Persia  and  Rome.  It  isebii  fly  of  a  brown  color,  and 
about  thirty-fno  inches  long.     (See  Kaoi.e.) 

GoI'den  Kyc,  the  riditfula  cliiiu/n/<i,  a  wild-duck  of 
Europe  and  North  America,  nineteen  inches  long.  It  builds 
in  hollow  trees  near  tho  water  or  on  the  ground.  The 
Laplanders  place  boxes  near  the  water,  ami  tho  golden  eyp 
lays  her  eggs  in  them.  Tho  hunters  visit  the  boxes  day 
after  day  and  abstract  ilie  er'i.'-. 


Gol'den«eyed  Fly,  a  name  applied  to  the  troublesome 
horse-flies  of  the  genus  Chri/nopn;  also  to  tho  ncuroptcrous 
insects  of  tho  genus  Cfirt/»opa,  important  as  an  active  de- 
stroyer of  plant-lice. 

GoI'den  Fleece,  in  Greek  mythology,  the  golden 
wool  produced  by  the  ram  ChryHomallus.  The  fleece  was 
suspendcil  in  an  oak  tree  in  the  grove  of  Ares  in  Colchis, 
and  was  guarded  by  a  dragon.  When  the  Au(;o\ArTs  I  which 
see)  came  to  Colchis  for  the  fleece,  being  sent  thither  by 
Pelias,  Medea  put  the  dragon  to  sleep  and  Jason  carried 
the  fleece  away.  Various  attempts  have  been  made  at 
explaining  the  origin  of  this  legend,  which  probably  arose 
from  accounts  of  the  commercial  enterprises  of  the  early 
Greeks  on  the  coasts  of  tho  Black  Sea. 

Golden  Fleece  (  TVji^ton  d'Or),  Order  of  the,  a  fa- 
mous order  of  knighthood,  reckoned,  next  to  that  of  the 
Garter,  the  most  illustrious  in  Europe.  It  was  founded  at 
Bruges  in  1429  by  Philip  III.  of  Burgundy.  Charles  VI., 
emperor  of  Germany,  as  possessor  of  tho  Netherlands,  trans- 
ferred the  seat  of  the  order  to  Vienna,  as  the  Spanish  mon- 
arch? had  already  done  to  Madrid.  Thus  there  arose  two 
branches,  a  Spanish  and  an  Austrian,  the  latter  having  the 
original  archives,  but  the  formef  being  the  more  exclusive. 
Neither  order  recognizes  the  other's  existence. 

GoTden  Grove,  tp.  of  Barton  co.,  Mo.     Pop.  405. 

Gordon  Horde,  a  band  of  Tartars  who  appeared  at 
Khipsuli  in  12;Ji);  in  1210  invaded  Russia  and  burnt  Mos- 
cow and  ICiov;  destroyed  Lublin  and  Cracow  1240,  burut 
Breslau  in  1241,  and  defeated  Henry,  duke  of  Silesia,  at 
Liegnitz;  ravaged  Moravia  and  Hungary,  and  massacred 
tho  Magyar  army  1211.  A  crusade  was  preached  against 
them  in  that  year;  their  siege  of  Neustadt  was  unsuccess- 
ful ;  they  crossed  to  the  S.  of  the  Danube  1242:  marched 
eastward  in  1243;  matlc  Russia  tributary  1243-1477;  made 
Alexander  Newski  grand  duke  in  1252;  were  attacked  by 
Timour  in  1.392 :  and  were  overthrown  by  Ivan  III.  and  the 
Nogay  Tartars  at  Rielawesch  I4S1.  Their  lirst  leader.  Ba- 
ton, was  a  grandf'on  of  Genghis  Khan,  and  their  invasion 
was  ordered  by  Oclai,  the  great  khan. 

GoI'den  Le'gend  {Auren  Lerjcuda),  a  celebrated  work 
composed  in  the  thirteenth  century  by  James  dc  Voraginc. 
archbishop  of  Genoa.  It  is  a  collection  of  legends  concern- 
ing tho  saints,  and  for  many  years  maintained  a  wonderful 
popularity.  It  was  translated  from  the  original  Latin  into 
most  of  the  vulgar  tongues. 

GoI'den  Num'ber,  the  number  of  the  year  in  the 
IMetonic  cycle,  otherwise  called  the  luoarcycle.  (SeeCvci-E.) 
As  the  times  of  holding  the  (Jrceian  games  were  dependent 
on  the  state  of  the  moon,  this  number  was  of  prominent 
importance  in  the  Grecian  calendar;  and  hence  is'  said  by 
some  to  have  been  inscribed  in  characters  of  gold  on  the 
columns  of  the  temple  of  Minerva  at  Athens;  whence  its 
name.  Others  say  that  it  is  thus  called  because  it  was  writ- 
ten in  gold  in  the  eahiidiir  tahk-s  publicly  suspended  in  the 
(Jrecian  cities;  and  later  in  the  portable  calendars  in  use 
among  the  early  Christians.  At  present,  the  golden  num- 
ber is  only  useful  in  finding  the  day  upon  wliieh  Easter 
(and  consequently  the  other  movable  feasts  of  the  Church) 
will  fall.  (For  the  explanation  of  this,  and  also  of  the 
mode  of  finding  the  golden  number,  sec  Easteu.) 

F.  A.  P.  Barnard. 

GoI'den  Rod,  a  popular  name  originally  belonging 
to  the  Solidutjo  Vh'<i<i  mn-rtt,  an  extremely  variable  plant 
of  North  America  and  Europe,  unee  in  repute  as  a  vul- 
nerary. The  name  is  in  this  country  extended  to  the  very 
numerous  herbs  of  the  same  genus  (order  Compositie), 
whieh  are  mostly  tall,  stifi"  annuals  with  yellow  flowers. 
They  are  chiefly  American.  One  species,  the  .V.  udurn,  is 
often  fragrant,  abounding  in  a  volatile  oil.  It  has  a  limited 
use  in  medicine,  being  carminative,  aromatic,  and  dia- 
|.li..n-li,-. 

<iol  'don  Rosp,  IV  rose  made  of  cold  and  roI  with  precious 
Btoni'S  whii'li  i»  lilcHsed  liy  tlic  (lopc  annually  on  lllc  fourtll 
Sunday  in  I.ont,  and  Ihen  prcsi'iili'il  lo  tunu'  prince  <ir  uIIut 
dijjnilary  (usually  to' a  lady).  I'npe  Inmwent  IV.  ba»  llio 
eri'ilit  ol'oiiKinalin;;  the  (icdden  Hose  aljuut  IL'jll.  and  Popo 
Uriian  V.  in  \'M(,  lirsl  sent  one  as  a  present.  Joanna  I., 
queen  of  Naples,  beinn  the  reeiiiient.  The  (iolden  R08O 
secuiB  to  refer  lo  Christ,  the  "  Hose  of  Sharon." 

CoI'dpn  Viil'Icy,  tp.  of  Rutherford  eo.,  N.  0.    P.  1122. 

<ior<lonvillr,   (luyshorouKh    eo.,   N.  S.,   in    tho   most 
produetiw  (;olil  ri^;ion  in  the  e.\ten«ivo  mining  distriota  of 
Nova  Scotia.     The  j-reatest  annual  yield  hua  bcon  nearly 
j  $2(111,0110.      Pop.  ahoul  imO. 

(■old  Kyc.  tho  namo  of  certain  North  American  frcwh- 
\  water  tlshes  of  the  genus  ////(if^oi,  family  llyodontida',  hav- 
ing teeth  on  the  jaws,  palate,  and  tongue.     The  fishes  are 
I  small,  and  will  rise  to  a  lly  like  the  trout  or  grayling. 
1       (Jold'liiioli,  tho  CnrttnrtiM  r/rr/fifi«,  a  favorite  {European 


596 


GOLDFINNY— GOLD-MINES  AND  MINING. 


song-bird,  beautifully  colored  with  yellow,  white,  black,  and 
red.  It  is  readily  domesticated,  sings  very  well,  and  is  in- 
telligent and  affectionate.  It  breeds  freely  with  the  linnet, 
canary,  and  other  finches,  .ind  the  mules  or  hybrids  arc 
prized  for  their  song.  The  C/in/aomiti-is  tn'ntiii,  American 
goldfinch  or  yellow-bird,  has  more  yellow  in  its  plumage. 
It  much  resembles  the  foregoing.  The  green  goldliDeh  is 
the  FritKjtHa  melba,  from  Brazil. 

Gold'finuy,  or  Goldsinny,  the  Crenilabrus  Coniubi- 


J 


1f,kifm^£^:- 


i--^' 


Goldfinny. 

lus,  N'on-efficuB  and  others  of  the  genus,  small  European 
fishes  of  the  family  Labrida\  They  are  generally  yellow- 
ish, and  have  a  large  back  fin. 

Gold  Fish,  the  Ci/prhtus  numtus  or  golden  carp,  a 
Chinese  fish  now  naturalized  in  many  streams  and  lakes 
of  Europe  and  the  U.  S.  From  its  beautiful  orange  color 
and  its  tenacity  of  life  it  is  often  kept  in  glass  globes  and 
aquaria.  When  very  young  its  color  is  dark,  and  when 
very  old  it  sometimes  fades  to  a  silvery  hue.  It  is  of  fair 
quality  for  the  table. 

Gold  Hill^  an  incorporated  town  of  Storey  co.,  Nev., 
328  miles  by  rail  from  San  Francisco,  Cal.,  and  1  mile  S.  of 
Virginia  City,  at  the  head  of  Gold  Canon,  a  large  ravine  8 
miles  in  length  emptying  into  Carson  River.  The  famous 
Comstock  Lode,  passing  through  Virginia  City  along  the 
eastern  slope  of  Mt.  Davidson,  passes  also  through  Gold 
Hill.  Beneath  the  town  He  some  of  the  richest  mines  known, 
including  the  Belcher  and  Crown  Point,  which  yield  about 
S2.00tl.(HlO  in  silver  and  gold  bullion  monthly.  Within  the 
limits  of  the  town  are  about  a  dozen  large  quartz-mills,  but 
most  of  the  ore  is  transported  some  15  miles  over  the  Vir- 
ginia and  Truckee  R.  R.,  which  runs  through  the  town,  to 
still  more  extensive  and  powerful  mills  on  Carson  River. 
Gold  Hill  contains  3  churches,  excellent  public  schools,  and 
1  newspaner.  It  received  its  name  from  a  small  rocky  hill 
at  that  point  rich  in  gold,  which  was  soon  discovered  to  be 
merely  a  prominent  portion  of  the  surface  croppings  of  the 
now  worki-renowned  Comstock  Lode.  The  mines  have  been 
worked  to  a  depth  of  1901)  feet,  and  show  no  signs  of  failing. 
Mining  is  the  chief  occupation.     Pop.  4311. 

Alf.  Doten,  Ed.  "Daily  News." 
Gold  Hill,  post-tp.  of  Rowan  co.,  N.  C.  Pop.  959. 
Gold  Lace,  a  material  used  for  decorating  the  uni- 
forms of  officers  in  armies  and  navies,  and  for  other  similar 
purposes.  The  best  gold  lace  is  made  by  winding  ex- 
tremely thin  gilded  and  flattened  silver  wire  around  threads 
of  silk.  There  are  other  but  quite  inferior  methods  of 
making  the  gilded  thread  of  which  this  expensive  lace  is 
woven. 

Gold-Iflines  and  Mining.  Gold  mines  may  be 
grouped  in  two  broadly  marked  divisions:  (1)  vein  mines, 
and  (2)  placer  mines.  Gold-bearing  veins  are  generally 
of  quartz,  and  they  penetrate  solid  rocks  to  considerable 
depths.  Placer  mines  are  the  comparatively  superficial 
detrital  deposits  formed  by  the  action  of  rivers  and  floods 
wpon  the  veins.  In  veins  the  gold  is  firmly  fixed  in  the 
gangue  or  veinstone,  and  is  in  irregular,  ragged  masses  or 
crystalline  particles;  but  in  placers  the  gold  is  detached 
from  the  gangue,  and  is  worn  and  rounded  by  attrition, 
having  been  rolled  and  tumbled  in  the  beds  of  creeks  and 
torrents  together  with  pebbles  and  boulders  until  all  the 
asperities  have  been  removed.  Placer  gold  can  thus  be 
easily  distinguished  from  vein  gold.  The  gold  so  broken 
out  from  veins  is  distributed  through  the  gravel  and  sand, 
but,  owing  to  its  high  specific  gravity,  it  gradually  finds 
its  way  down  to  the  lowest  layers  of  gravel,  and  accumu- 
lates upon  the  surface  of  the  underlying  roek,  generally 
known  among  miners  as  the  "bed-rock."  There  is  thus  a 
kind  of  concentration  of  the  gold  in  a  layer  under  the 
gravel  and  soil,  having  more  or  less  lateral  extension,  and 
comjiaratively  near  the  surface;  while  in  veins  the  gold  is 
distributed  through  a  layer  of  quartz  traversing  the  rotrks 
in  a  vertical  or  nearly  vertical  plane  to  great  depths.  This 
great  difference  in  the  mode  of  occurrence  of  the  metal  of 
course  necessitates  a  great  diff'erence  in  the  methods  of 
mining.  The  operation  of  collecting  the  gold  is  in  both 
cases  essentially  a  mechanical  one,  based  upon  the  superior 


gravity  of  the  gold,  which  permits  it  to  be  readily  sep- 
arated from  the  rocky  and  earthy  substances  in  which  it  is 
found. 

Gold-bearing  veins  are  found  in  rocks   of  various  ages 
and   kinds  :   argillaceous,  talcose,  and  chloritic  slates  ap- 
pear, however,  to  be  peculiarly  favorable  to  the  occurrence 
of  the  metal.      In  some  regions  hornblendic  slates  are  more 
highly    auriferous   than    the   other  rocks.     Veins   vary  in 
width  from  a  few  inches  or  less  to  several  feet.     As  a  gen- 
eral  rule,  veins  are  larger,   broader,  and  more  exten- 
sive in  slate  regions  than  in  granite  or  the  hard  rocks. 
This  seems  to  result  from  the  fact  that  slates  are  more 
^     readily   and   deeply  fissured  in    one   direction  than   in 
^^    any  other.     This  direction  is  the  plane  of  stratification 
=3   or  of  highly  developed  cleavage,  and  veins  generally 
.£   conform  to  it  in  their  direction  and  depth.     There  is  a 
^    remarkable  uniformity  in  the  characteristics  of  gold- 
bearing  veins  all  over  the  world.     The  veinstone  is  gen- 
erally the  opaque  or  translucent,  milky-white  variety  of 
quartz,  without  distinct  crystallization  or  cleavage.     In 
some  veins,  however,  it  is  very  much  harder  than  in 
other  veins,  and  requires  great  labor  and  much  powder 
to  break  it  out.     Sometimes  it  is  readily  excavated  by 
the  pickaxe ;  as,  for  example,  in  some  parts  of  the  great 
Comstock   Lode  in  Nevada,  yielding  silver  and  gold,  the 
white  quartz  is  in  a  fragmentary  or  powdered  condition. 
It   is   usually,   in   all   veins,    much   softer   at  considerable 
depths  and  when  freshly  mined  than  at  the  outcrops  or 
after  it  has  been  exposed  to  the  air  for  a  long  time.     In 
some  veins  the  bulk  of  the  quartz  exists  in  hard,  rounded, 
nodular  masses,  surrounded  more  or  less  by  softer  cellular 
quartz,  in  which  the  gold  is  chiefly  found  associated  with 
pyritous  minerals,  while  the  hard  boulder-like  masses  of 
quartz  are  comparatively  barren.     These  veins  are  known 
in    California   as  ••boulder-veins."     A   distinctly   marked, 
banded  structure,  with  a  more  or  less  crystalline  medial 
plane,  is  not  uncommon  where  veins  traverse  a  hard,  homo- 
geneous rock,  such  as  granite  or  syenite.     This  is  a  struc- 
tural arrangement  of  the  gangue  which  is  regarded  as  one 
of  the  characteristics  of  true  fissure  veins.    A  banded  struc- 
ture, due  chiefly  to  the  parallel  arrangement  of  the  pyrites 
or  to  enclosed  films  of  slate,  is  often  seen  in  veins  traversing 
slates.     Such  veinstone  is  often  known  as  "  ribbon-quartz," 
and  is  considered  by  miners  as  favorable  to  the  richness  of 
the  ore.     There  is  a  class  of  veins  known  as  '*  slate-veins," 
in  which  a  belt  of  slates  is  traversed  by  thin  seams  of  quartz 
so  much  divided  up  into  films  and  mixed  with  the  layers 
of  slate  as  scarcely  to  be  recognized.     Such  seams,  perhaps 
not  thicker  than  a  card  or  knife-blade,  are  sometimes  highly 
charged  with  gold.     It  is  very  rare  to  find  gold  in  rocks 
without  quartz,  but  it  sometimes  occurs  in  seams  of  calc- 
spar,  dolomite,  or  steatite.      The  decomposition   of   such 
minerals  would  leave  the  gold  in  the  rock  apparently  with- 
out gangue.     Large  amounts  of  gold  have  frequently  been 
taken  out  of  sueh  scams  in  the  rocks  in  a  short  time,  and 
without  finding  any  distinct  evidence  of  the  existence  of  a 
vein. 

The  gold  in  almost  all  veins  is  associated  with  pyritous 
minerals,  varying  in  quantity  from  1  to  3  per  cent.  Sul- 
phuret  of  iron  is  most  common,  though  yellow  copper  ore, 
galena,  and  arsenical  pyrites  are  common.  Tellurium  and 
telluret  of  bismuth  are  also  abundant  in  some  veins.  Such 
minerals  in  the  upper  portions  of  veins,  where  exposed  to 
air  and  moisture,  become  decomposed  by  oxidation,  and 
impiirt  a  rusty,  ochery  condition  to  the  veinstone.  As  a 
general  rule,  all  of  the  upper  portions  of  veins  above  the 
line  of  the  permanent  level  of  the  subterranean  water  have 
lost  their  pyritous  minerals  by  decomposition,  and  present 
a  very  difterent  appearance  from  the  portions  protected  by 
water  from  the  access  of  air.  By  such  decomposition  any 
gold  that  was  enclosed  or  covered  by  pyrites  is  left  free  and 
in  a  condition  to  be  easily  collected.  The  extraction  of 
gold  from  such  ores  is  therefore  more  simple  and  less  costly 
than  from  the  unchanged  ore  obtained  at  greater  depths. 
The  difiercnce  is  so  great  that  many  mines  are  abandoned 
so  soon  as  the  naturally  decomposed  or  ''  rotten  ores  "  are 
worked  out.  The  rusted  vein-stuff  is  not  only  more  easily 
worked,  but  it  is  likewise  mined  with  more  ease,  than  the 
undecomposed  ores  below  the  water-level.  In  many  veins 
the  gold  is  not  visible  to  the  naked  eye,  except  where  the 
pyrites  is  decomposed.  The  distribution  of  gold  in  the 
mnss  of  the  veinstone  is  a  very  important  matter  practi- 
cally. Many  quartz  veins  exist  even  in  gold-regions  with- 
out gold  having  been  found  in  them;  and  in  those  known 
to  be  gold-bearing  there  are  extensive  portions  without 
gold.  The  metal  is  thus  not  equally  distributed  along  the 
vein;  it  is  move  abundant  in  some  places  than  in  others. 
Sometimes  one  side  of  a  vein  contaius  gold,  while  the  other 
side  is  quite  barren.  Each  vein  has  some  distinctive  pecu- 
liarity, which  only  becomes  known  to  those  who  work  it 
after  long  experience  and  observation.     The  metal,  it  is  to 
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bo  remembered,  is  not  always  visible,  and  to  an  unprac- 
tised eye  the  quartz  from  all  parts  of  a  vein  may  appear  of 
equal  value,  Gold  conforms  to  tiie  general  law  of  distribu- 
tion of  ores  in  veins.  It  is  found  in  "cliulcs"  or  **  chim- 
neys/' so  called,  having  a  vertical  rather  tlian  a  horizontal 
extension  upon  the  plane  of  the  vein.  The  ;;old-bearing 
portion  may  thus  be  ouly  a  few  feet  in  length  horizontally, 
but  may  extend  downward  hundreds  of  feet.  The  length 
of  the  chute  is  the  distance  it  extends  horizontally  along 
the  vein  ;  its  depth  is  the  distance  it  extends  downward ; 
and  its  breadth  or  thickness  is  at  right  angles,  horizontally, 
to  its  length.  The  vuiu  may  continue  unchanged  in  size  for 
some  distance  beyond  the  paying  ground,  but  be  too  poor 
to  be  worked,  or  bo  absolutely  free  of  gold.  The  length 
of  a  vein  does  not  therefore  determine  its  value;  it  is  the 
length  and  thickness  of  the  ore-chute  which  are  of  the 
greatest  consequence.  Several  chutes  often  occur  in  suc- 
cession, separated  by  barren  vein-stuff.  Such  chutes  gen- 
erally maintain  an  approximate  parallelism  in  depth.  They 
are  rarely  exactly  vortical,  buiug  generally  inclined  upon 
the  plane  of  the  vein,  partaking  in  inclination  not  only  of 
the  dip  of  tho  vein  in  the  rocks,  but  having  au  independent 
inclination  or  "pitch"  upon  that  dip. 

The  origin  of  these  chutes  of  *'  pay-quartz  "  is  explained 
on  the  theory  of  the  ascent,  along  certain  channels,  of  the 
thermal  waters  or  vapors  by  which  the  gold  was  deposited 
as  soot  is  deposited  in  a  chimney.  Such  a  distribution  of 
the  precious  metal  of  necessity  affects  the  position  and  ex- 
tent of  tho  operations' for  mining  it.  The  shafts  and  leveU 
must  be  located  with  reference  to  tho  extent  and  pitch  of 
the  chutes  as  well  as  tho  dip  of  the  vein.  Mining  upon 
gold-be:iring  veins  does  not  difter  materially  from  mining 
on  veins  of  ores  of  the  ordinary  metals.  The  same  kind 
of  machinery  for  drilling,  hoisting,  pumping,  and  tramming 
is  broa;;ht  into  use.  The  great  value  of  tho  metal,  c;)m- 
parcd  with  its  bulk,  often  permits  extremely  narrow  veins 
to  be  followed  with  prolit,  although  necessitating  the  ex- 
cavation of  a  largo  amount  of  wall-rock  on  one  side  or  the 
other.  On  the  other  liand,  in  some  large  veins  only  one  side 
of  the  veinstone  contains  gold  enough  to  pay  for  extraction. 
In  general,  it  is  difficult  or  impossible  to  determine  the  value 
of  the  quartz  by  mere  inspection,  and  it  is  therefore  not  safe 
to  select  the  paying  portions  too  closely.  The  extraction 
of  gold  from  the  quartz  veinstone  is  in  tho  main  a  mechan- 
ical operation,  but  requires  great  special  skill,  and  the  de- 
tails of  the  work  vary  with  tho  condition  in  which  the  gold 
occurs,  whether  in  coarse  or  fine  grains,  in  thick  or  thin 
particles,  or  whether  associated  with  niueh  or  little  heavj' 
pyrites  or  other  minerals.  The  bulk  or  weight  in  all  cases 
is  extremely  small  compared  with  the  veinstone.  Tho  py- 
ritous  minerals  associated  with  it,  generally  known  as  "sul- 
phurots,"  rarely  exceed  3  per  cent,  of  the  mass;  the  gold  is 
but  a  fraction  of  this  amount.  An  ounce  to  a  ton,  equiva- 
lent to  .00;M  per  cent.,  is  a  large  yield.  If  it  wcrs  not  for 
the  high  gravity  of  gold  compared  with  quartz,  about  as 
lti..'>  to  2.5,  satisfactory  mechanical  separation  would  bo 
impossible.  The  operation  consists  in  crushing  the  quartz 
to  a  fine  powder,  so  as  to  detach  every  particle  of  gold,  and 
in  washiu!^  away  the  quartz  with  water,  leaving  tho  gold 
behind.  (Juicksilvcr  is  used  to  aid  in  arresting  the  fine 
particles  of  gold  by  uniting  them  in  an  amalgam.  Tho 
crushing  to  powder  is  effected  in  stamp-mills  (see  Stami' 
B.iTTKRiRS),  the  large  masses  being  first  broken  up  in  a 
rock-breaker,  so  that  no  muss  larger  than  tlio  fist  is  thrown 
under  the  stamps.  Quicksilver  is  used  cither  in  the  ba*tery 
mortars,  or  only  outside  in  riffles  or  on  amalgamated  metal 
plate-!  whicli  present  a  broad  surface,  over  which  all  tho 
gold  coining  from  the  batteries  must  pass.  A  great  adviin- 
(age  in  using  quicksilver  in  the  mortars  is  tho  immediate 
amalgamation  of  the  coarse  particles  of  gold  when  broken 
out  from  the  quartz,  thus  removing  them  from  the  action 
of  the  stamps  and  preventing  their  being  further  reduced 
in  size.  Amalgamated  eoppcr  i>lates  plaeeil  inside  the  mor- 
tars serve  to  caleli  and  retjiin  the  amalgam,  which  accu- 
mulates to  a  thickness  of  half  an  inch  or  more.  In  clean- 
ing up,  such  amalgam  has  to  bo  removed  by  chisels;  it  is 
dissolved  or  softened  in  quicksilver  to  separate  all  impur- 
ities. The  excess  of  quicksilver  is  then  removed  by  strain- 
ing through  ft  cloth  or  buckskin,  leaving  balls  of  pasty 
amalgam.  Tho  residue  of  tho  quicksilver  is  expelled  by 
heating  the  amalgam  in  an  iron  retort,  from  which  the  gold 
ia  taken  in  a  spongy,  cavernous  condition,  known  as  ''re- 
torted gold."     It  is  then  fuscil  and  cu.-'t  into  ingots. 

The  sulpliurets,  winch  enclose  more  or  less  gold,  are 
usually  saved  by  concentrating  machinery  or  by  thick 
woollen  blankets  with  a  long  hairy  nap  mado  expressly 
for  the  purpose.  Tho  battery  snnd  in  passing  over  sueh  a 
surface  deposits  the  greater  part  of  tin?  sulphurcls,  which 
are  removed  from  the  blankets  by  rinsing  in  water  at  short 
intervals.  Such  concentrated  sand  is  usually  worked  by 
the  chlorination  process,  which  consists  in  dissolving  out 


the  gold  by  chlorine  after  a  preliminary  roasting  to  remove 
all  of  the  sulphur,  arsenic,  etc.  Tho  value  of  sulphureta 
varies  with  the  richness  of  tho  ore  and  at  different  mines. 
It  ranges  ordinarily  between  $J0  and  $250  per  ton.  The 
average  value  during  the  year  1873  at  the  Eureka  mine, 
Grass  Valley,  Cul.,  was  Ssu.57  per  ton.  This  is  one  of  the 
most  noted  and  typieal  goldmines  of  California,  and  a  few 
facts  regarding  it  and  other  prominent  mines  will  fairly 
illustrate  vein  gold-mining  generally.  The  thieknei^s  of 
the  Eureka  quartz-vein  is  about  I  feet,  and  the  length  of 
the  puy-ehute  about  IttOtI  feel.  The  main  shaft  has  been 
sunk  to  a  depth  of  1250  feet.  There  are  eight  levels, 
with  an  aggregate  length  of  yOOO  feet.  From  Oct.  1,  18Go, 
to  Sept.  aO,  1S7-I,  gold  bullion  valued  at  $(,27;J,1-18  was 
taken  out,  and  an  aggregate  of  $2,054,000  was  paid  in 
dividends.  The  quartz  in  (he  bottom  levels  is  not  as  rich 
as  it  was  above,  and  explorations  in  search  of  better  ore 
arc  in  progress.  The  cost  of  sinking  in  exploring  is  S65 
per  foot;  of  drifting,  $25;  and  of  stoping,  about  $10.50 
per  ton  of  quartz.  Quantity  extracted,  Sl.'JO  tons;  average 
yield  of  gold.  S25  ;  percentage  of  sulphurcts.  1.6.  The  cost 
of  milling  the  ore  i.«  $2.1)1  per  ton.  In  Is7;j  it  avcrnged 
$2.70.  The  Idaho  mine  is  another  good  example  of  a  lirst- 
class  mine.  It  adjoins  the  Eureka,  but  is  not  worked  to  so 
great  a  depth.  In  five  years  fifly-three  dividends,  aggre- 
gating $1,284,950.  were  paid.  In  1873.  27.fi24j  tons  of  ore 
were  worked,  and  averaged  S-T^-iMA  per  ton.  The  avcrnge 
cost  of  mining  and  milling  is  $8.(»1J  per  ton.  At  the  Em- 
pire mine,  worked  toa  depth  of  1250  feet,  11.000  tons  were 
extracted  in  1874  from  a  vein  averaging  only  15  inches  in 
thickness.  The  cost  of  extraction  is  stated  at  $8.  and  of 
milling  $1.75  per  ton;  average  yield.  $I(). 75 ;  percentage 
of  sulphurets,  2*.  "With  the  exception  of  the  last-mentioned 
mine  the  yield  is  above  the  average  in  gold-mines.  Some 
of  the  most  profitable  mines  pay  much  less  per  ton.  At 
the  Sierra  Buttcs.  in  Sierra  co.,  Cal.,  the  average  value  per 
ton  of  40,035  tons  worked  in  1873  was  $0  ;  cost  of  mining, 
$3.00;  and  of  milling,  only  80  cents.  Favorable  conditions 
for  mining,  and  the  use  of  water-power  instead  of  steam, 
make  a  great  difference  in  the  expense  of  working  a  mine 
and  extracting  (he  gold.  At  the  Benton  mills,  run  by 
water,  on  the  Merced  River,  Mariposas  estate,  quartz  can 
be  crushed  and  stamped  for  less  than  fiO  cents  a  ton,  and 
the  total  cost  of  milling  is  about  $1.  At  Hay  ward's  Eureka 
mine,  in  Amador  co.,  worked  to  a  depth  of  nearly  1700  feet 
(1874),  22,405  tons  were  worked  in  1873,  and  yielded  an 
average  of  $17.91  per  ton.  The  vein  in  some  places  was 
found  to  be  not  less  than  55  feet  thick,  and  in  others  only 
8  feet  and  4  feet.  Some  portion?  are  quite  barren.  The 
cost  of  extraction  averaged  $2.50  per  ton  for  the  higher 
levels.  The  famous  Princeton  mine  on  the  I^larijiusas 
estate  yielded  from  $13  to  $25  per  ton  at  different  times, 
the  average,  generally,  being  about  $1G.  In  the  year  1872 
there  were  over  311  gold  quartz-mills  in  California,  crush- 
ing about  573,000  tons  of  quartz  annuiilly. 

Gold-bearing  veins  are  often  found  by  tracing  tho  placer 
gold  up  the  valleys  to  the  side  of  the  vein.  AVhen  rough 
and  ragged  masses  of  gold  are  found  in  placers,  it  is  good 
evidence  that  they  have  not  been  transported  far  from  the 
original  source.  There  arc  frequent  examples  of  detrital 
deposits  being  barren  (tf  gohl  above  certain  veins,  ond 
rien  in  gold  below  them.  Quartz  veins  which  appear 
to  be  perfectly  barren  sometimes  seem  to  have  l>cen  tho 
source  from  which  large  stream-deposits  of  the  metal  have 
been  supplied.  In  seeking  an  explanation,  the  unequal 
distribution  of  gold  in  thf*  mass  of  the  veinstone  is  to 
be  considered,  as  well  as  tho  enormous  amount  of  erosion 
wliieh  most  veins  have  undergone.  Tho  ucariiig  away  and 
natural  mining  by  rivers  and  floods  through  long  ages  of 
time  far  exceed  in  extent  any  human  eflorts.  Valleys  in 
California  transverse  to  the  direction  of  gold-bearing  veins 
arc  from  1000  to  3000  feet  deep,  an.l  all  of  the  gold  which 
existeil  in  the  veins  ennied  to  that  depth  is  culleoted 
in  the  detrital  deposit  of  the  valley  below.  Nature  has 
performed  on  a  gigantic  scale  the  very  operations  required 
to  obtain  the  gold  froni  veins.  The  quartz  is  mined,  crushed, 
and  the  gold  is  rudely  separate<l  and  concentrated  on  the 
bed  rock  of  rivers  and  alluvial  deposits.  Placer  mining 
may  thus  bo  considered  a '■o/^rr/i'm/ operation,  and  it  afibrds 
a  more  rapid  and  abundant  harvest  of  gold  for  a  **hort  timo 
th.in  can  be  expected  from  veins.  The  rivers  and  brooks 
of  a  gold-region  are  in  fact  natural  sluices,  in  whieli  tho 
gold  broken  from  the  vein  is  gradually  concentrated;  but 
the  distribution  of  tho  metal  in  such  valleys  is  extremely 
irregular,  depemling  upon  the  supply,  tho  nature  of  the 
current  and  of  tho  bed-rock.  As  a  general  rule,  where  the 
bed  of  a  stream  is  bard  and  the  current  is  swift  the  bed- 
rock is  swept  clean,  and  no  gnld  remains,  rxcrpi  perhaps 
in  deep  boles  and  erevices,  *vhere  it  accumulates  out  ot 
reach  of  the  force  of  the  water.  In  the  process  of  ages 
streams  cut  their  channels  to  greater  depthn,  and  the  drain- 
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age  of  the  country  changes;  valleys  are  drained  and  ter- 
race-like deposits  are  lett  upon  the  hills.  These  deposits 
are  generally  rich  in  gold,  and  are  more  accessible  to  the 
miner  than  the  beds  of  rivers.  Placer  mining  is  thus  con- 
ducted not  only  in  the  beds  of  existing  but  of  ancient 
streams.  Such  stream-deposits  have  been  traced  for  long 
distances,  apparently  across  the  existing  drainage  of  the 
mountain-region  of  California,  and  have  been  mined  with 
great  profit.  The  gravel  in  many  places,  being  deeply  bur- 
ied and  excluded  from  the  air,  has  a  bluish  color,  due  to 
the  presence  of  protoxide  of  iron,  contrasting  strongly  with 
the  ordinary  deposits.  This  blue  gravel,  wherever  found 
in  the  higher  parts  of  the  gold-region,  is  generally  regarded 
as  the  deposit  of  one  great  river  which  formerly  flowed  in 
a  south-easterly  direction.  It  is  known  as  the  "  blue  k^ad." 
But  there  may  have  been,  and  probably  were,  several  an- 
cient streams,  each  leaving  deposits  having  a  general  sim- 
ilarity. 

There  are  other  classes  of  deposits  than  those  mentioned. 
Some  appear  to  have  been  formed  in  lakes,  inasmuch  as  the 
coarser  materials  at  the  bottom  carrying  the  gold  are  over- 
laid by  horizontal  beds  of  clay  and  sand  hundreds  of  feet 
in  thickness.  Other  extensive  deposits  of  enormous  boul- 
ders seem  to  have  resulted  from  ice-action,  and  maybe  the 
medial  or  terminal  moraines  of  ancient  glaciers.  This 
variety  in  the  conditions  of  occurrence  necessitates  a  vari- 
ety of  methods  for  securing  the  pre?iou3  metal. 

In  placer  gold-washing,  as  in  collecting  the  gold  from 
crushed  quartz,  the  separation  from  earthy  substances  is 
effected  by  a  current  of  water  flowing  over  inclined  sur- 
faces. The  materials  presenting  the  greatest  surface  and 
having  the  least  gravity  are  swept  forwards  most  rapidly, 
while  the  heavier  and  smaller  objects  are  left  behind  at  or 
near  the  upper  part  of  the  incline.  All  apparatus  and 
methods  are  based  upon  this  principle;  the  difference  is  in 
degree,  not  in  kind.  Forcnerly,  nearly  all  auriferous  earth 
and  gravel  was  washed  by  throwing  it  into  "rockers"  or 
'Mong  toms,"  so  called,  which  were  essentially  inclined 
troughs  made  of  boards  and  set  at  such  an  angle  that  the 
current  of  water  flowing  through  would  be  strong  enough 
to  sweep  away  the  earth  and  gravel  and  leave  the  gold.  A 
coarsely  perforated  plate  or  grating  at  the  lower  end  allowed 
the  water  and  gold  to  fall  through  into  a  box  provided  with 
riffles  and  charged  with  quicksilver.  The  coarse  gravel  was 
removed  by  shovelling.  Such  apparatus,  with  the  pick  and 
shovel  and  a  pan,  is  suSicient  for  operations  on  a  small  scale 
in  ordinary  alluvial  deposits,  where  the  upper  and  barren 
layers  of  sand  and  gravel  arc  shovelled  off,  and  only  the  com- 
paratively small  amount  of  pay  gravel  at  the  bottom  is  wash- 
ed. For  such  operations  only  one  or  two  men  aro  necessary, 
and  but  little  or  no  capital,  but  for  the  more  extensive  depos- 
its hundreds  of  feet  lielow  the  surface,  and  overlaitl,  perhaps, 
by  thick  outflows  of  basaltic  lava,  extensive  mining  oper- 
ations requiringcombiued  effort  and  large  capital  are  neces- 
sary. The  great  bulk  of  the  gold  of  California  and  Aus- 
tralia is  now  obtained  from  the  deep  placers  worked  by  as- 
sociated capital  on  a  stupendous  scale.  A  large  portion  of 
the  richest  gravel  deposits  are  found  in  trough-like  chan- 
nels or  basin-shaped  depressions  with  a  rocky  rim,  which 
must  be  pierced  to  reach  the  paying  substratum  and  to 
afford  the  requisite  drainage  for  successful  working.  This 
piercing  is  effected  by  running  a  tunnel  from  some  adjoin- 
ing valley,  so  as  to  rea?h  the  lowest  depression  of  the  de- 
posit and  give  an  outlet  for  the  flood  of  water  used  in 
washing.  The  grade  or  '•fall''  must  be  such  as  to  convey 
away  the  earth,  gravel,  and  boulders,  and  there  must  be 
room  enough  at  the  final  outlet  for  the  accumulation  of 
tailings.  In  some  cases  the  pay  gravel  on  the  bed-rock  is 
removed  by  mining,  in  the  same  manner  as  a  coal-bed  is 
taken  out,  and  is  washed  in  sluices  outsi.le  of  the  mine; 
but  the  most  economical  and  expeditious  method  of  exca- 
vation, when  water  can  be  had  under  pressure,  is  what  is 
known  as '■  hydraulic  mining."  This  is  a  process  which 
originated  in  California  in  IS52.  and  has  since  been  greatly 
improved.  "Water  is  conveyed  in  ditches  for  many  miles 
to  the  hills  above  the  deposits,  and  is  carried  down  in 
iron  pipes  and  delivered  in  large  streams,  under  a  pressure 
of  from  100  to  300  or  even  oOO  feet  of  height  of  column, 
against  the  base  of  the  gravel  deposit  to  be  washed.  The 
end  iif  the  pipe  is  furnished  with  a  nozzle  from  b  to  8  inches 
in  diameter.  A  6-inch  nozzle,  under  a  pressure  of  273  to 
300  feet  of  column,  will  deliver  1579  cubic  feet  of  water  in 
one  minute  with  a  velocity  of  140  feet  per  second.  This 
mass  of  water  striking  in  a  solid  column  against  the  base 
of  a  bank  of  gravel  excavates  it  with  great  rapidity. 
Boulders  weighing  hundreds  of  pounds  are  tossed  right 
and  left.  The  upper  portion  of  the  bank  is  soon  under- 
mined, and  caves  in.  This  brings  down  huge  masses  of 
the  overlying  deposits,  which,  under  the  continumis  foree 
of  the  jot,  arc  in  their  turn  broken  up  and  carried  off  in 
the  currents  of  water  flowing  in  sluiceways  converging  to 


the  tunnel  leading  through  the  rim-rock.  When  the  gravcl- 
bank  is  so  hard  that  it  will  not  yield  readily  to  the  furce 
of  the  jet,  it  is  broken  up  or  loosened  by  blasting.  From 
100  to  f)00  kegs  of  powder  are  used  at  a  time,  aud  as  much 
as  2000  kegs  in  one  instance. 

The  iron  used  for  the  pipes  varies  in  thickness  from  No. 
16  to  No.  11.  and  the  diameter  of  the  pipes  ranges  from  22 
inches  to  30  inches.  Specially-constructed  nozzles,  with 
goose-necks  or  universal  joints,  and  moved  by  levers  and 
strong  tackle,  are  requisite  to  control  the  jets.  They  arc 
usually  placed  at  a  distance  of  200  feet  from  the  bank. 
Danger  from  caving  usually  prevents  a  nearer  approach. 
The  grade  or  "fall"  should  be  about  6  inches  in  12  feet. 
Sluice-boxes  are  laid  in  the  tunnel,  and  arc  from  4  to  C  feet 
in  breadth,  and  36  to  40  inches  high.  These  are  paved  with 
hard  flat  stones  set  on  edge,  so  as  to  catch  the  gold  aud  to 
prevent  the  wear  of  the  bottom  by  the  rapidly-moving 
gravel  and  boulders.  Blocks  of  wood,  set  with  narrow 
spaces  between  them,  are  also  used.  At  the  lower  end  of 
the  sluice  iron  gratings  are  so  arranged  as  to  separate  the 
large  boulders  from  the  gravel  and  water.  Large  derricks 
are  required  at  the  upper  end  for  moving  the  heavier  rocks 
which  cannot  be  washed  down  the  sluice.  An  invention 
known  as  the  "under-current  sluice"  is  largely  used  to 
withdraw  the  finer  portions  of  the  gravel  with  the  gold 
from  the  main  current,  and  spread  them  over  a  broader  and 
less  inclined  surface,  so  that  they  move  in  a  shallower  cur- 
rent. These  conditions  are  more  favorable  to  the  deposition 
of  the  gold  than  a  deep  and  rapidly  flowing  stream,  such 
as  the  coarse  materials  require. 

The  operation  of  hydraulic  washing  is  a  continuous  one, 
and  requires  very  little  manual  labor  compared  with  the 
amount  of  material  disintegrated  and  moved.  The  wash- 
ing continues  for  months,  and  no  gold  is  seen  until  the 
cleaning-up,  which  in  one  of  the  large  sluices  is  an  opera- 
tion of  considerable  mrvgnitude.  Some  of  the  bed-rock 
tunnels  are  thousands  of  feet  in  length,  and  require  sev- 
eral years  for  their  completion.  The  works  of  the  North 
Bloomfield  Co.,  in  Nevada  eo.,  Cal.,  may  be  cited  as  an  ex- 
ample. Ditches  and  reservoirs  for  the  water-supply  have 
been  constructed  at  an  expense  of  over  $1,250,000,  and 
with  an  aggregate  length  of  more  than  100  miles.  The 
pay  channel  is  supposed  to  be  half  a  mile  in  width,  and  to 
reach  and  work  it  a  tunnel  nearly  SOOO  feet  is  required. 
This  tunnel  is  for  part  of  the  distance  6  by  6i  feet,  and  for 
the  remainder  8  feet  by  8  feet.  Nozzles  8  inches  in  diam- 
eter will  be  used,  delivering  a  stream  of  water  of  that  size 
under  a  pressure  of  500  feet.  It  is  estimated  that  there  is 
material  enough  to  furnish  work  in  this  way  for  many 
years.  W.  P.  Blake. 

Gold  of  Pleasure,  or  False  F!a\,  the  Oamelhia 
sntiva,  an  annual  herb  of  the  order  Crucifera;.  It  grows  in 
Europe  and  Asia,  and  has  been  sparingly  naturalized  in 
the  U.  S.,  where  it  is  a  worthless  weed.  But  in  some  parts 
of  Europe  it  is  cultivated  for  the  oil  obtained  from  its  seed. 
This  oil  is  of  rather  poor  quality.  The  oil-cake  is  acrid,  and 
not  much  relished  by  cattle.  The  green  plant  is  sometimes 
ploughed  in  for  manure.  It  has  the  advantage  of  growing 
well  and  rapidly  on  sandy  land. 

Goldo'lli  (Carlo),  father-  of  the  modern  Italian  com- 
edy, was  b.  at  Venice  in  1707.  From  his  father  and  grand- 
father he  inherited  a  strong  passion  for  theatricals,  but  as 
he  was  unfit  for  the  stage,  he  studied  law,  and  he  had  even 
commenced  practising  as  a  lawyer  in  his  native  city  when 
the  success  of  a  play  he  wrote  for  a  troop  of  strolling  act- 
ors induced  him  to  give  up  his  business  and  become  a  play- 
writcr.  In  1761  he  went  to  Paris  to  write  for  the  Italian 
theatre  in  that  city.  He  was  appointed  teacher  in  the 
Italian  language  to  the  three  daughters  of  Louis  XV.,  and 
received  a  pension  of  4000  francs  yearly,  which  was  taken 
from  hin^  at  the  outbreak  of  the  Revolution,  but  restored 
to  him  by  the  efforts  of  Andr6  Chenier.  Ho  d.  in  1795. 
He  wrote  about  200  comedies,  of  which  a  few — for  instance, 
Lc  Bonrru  liten/nisant,  as  well  as  his  Memoires  pour  aervir 
(i  VHistoire  de  sa  I'l'e  et  d  cetle  de  son  Theatre — are  written 
in  French;  the  rest  are  written  in  Italian,  often  in  the 
Venetian  clialect,  which  makes  them  diflicult  to  enjoy,  at 
least  to  foreigners;  but  the  liveliness,  gracefulness,  and 
wit  of  his  dialogue,  especially  in  pieces  picturing  low  life 
in  his  native  city,  aro  still  highly  appreciated  l>y  his 
countrymen,  and  his  influence  on  the  history  of  the  Italian 
theatre  was  very  great.  From  his  time  the  conunediu  deW 
arte  disappeared  from  the  stage.  In  his  earlier  plays — 
for  instance,  in  The  .Servint  of  Two  Mnnters — he  still  cm- 
ploj'ed  the  stock  characters,  the  so-called  masks  of  co??i- 
medi'a  dill'  arte.  Harlequin,  Pierrot,  Pantaloon,  etc.,  and 
the  interest  of  the  play  centred  in  the  comicality  of  the  situ- 
ations. But  the  improvisation  ceased,  the  dialogue  was  writ- 
ten out  in  full,  and  the  clown  became  an  artiest.  In  his  later 
plays — for  instance,  in  A  Curious  Accident — he  discarded 
oven  the  masks ;  aud  as  his  observation  of  human  character 
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such  as  reveals  itself  in  every-day  life,  was  as  acute  and 
lively  as  his  power  of  representiiiij  it  in  (linlogucs  wus  bril- 
liant and  cimrnun^ri  the  triinsiorniation  from  the  commedia 
(If-ir  arte  to  the  present  form  of  inoilern  comedy  was  liapplly 
achieved.  In  Italy  his  plays  arc  still  given  very  often, 
and  enjoyed  very  much,  and  many  of  them — as,  for  in- 
stance, the  three  mentioned  in  this  article — would  be  seen 
with  great  pleasure  on  any  stage.      Clkmkns  Petekskx. 

Gold'purpley  known  as  the  precipitate  of  Cassius, 
was  described  by  Andreas  Ca.'^sius  and  his  son  in  16Sj.  It 
is  used  chiefly  for  giving  a  pink  or  viok-t  color  to  glass  and 
enamels.  It  is  formed  by  adding  a  ililutc  mixture  of  pro- 
tochloride  and  ])er<;hIoride  of  tin,  drop  by  drop,  to  a  dilute 
neutral  solution  of  ferchloride  of  gold  :  a  purple  precipitate 
is  formed.  Its  separntion  from  the  liquid  is  promoted  by 
adding  a  little  silt  and  boiling  it.  W.  P.  Tii.AKR. 

Golds'borry,  post-tp.  of  Howell  cc,  Mo.     Pop.  349. 

Golds'boro',  pos^t-v.  and  tp.,  cap.  of  Wayne  co.,  N.  C, 
on  the  great  southern  thoroughfare  of  travel,  142  miles  S. 
of  Petersburg,  Va.,  at  the  junction  of  the  Central  U.  R.» 
leading  from  the  sea-coast  through  the  mountains  of  North 
Carolina  westward.  It  has  2  new^pa]>crs.  5  churches  for 
white  and  2  for  colored,  a  large  female  college,  a  bank,  a 
free  school,  a  fine  hotel,  and  several  manufacturing  enter- 
prises. Its  railways  make  it  a  very  important  town.  Agri- 
culture is  its  chief  support.  Pop.  of  v.  IKU;  of  tp.  38SG. 
Jri-MS  A.  IIoMT/,  En.  "("auomn'a  Messhncer." 

Golds'borough,  borough  of  York  co..  Pa.,  on  the 
Northern  Central  K.  R..  16  miles  N.  of  York,  ou  the  W. 
bank  of  the  Susquehanna.     Pop.  310. 

GoldHboroiiffh  (Lous  M.l.  U.  S.  N..  b.  Feb,  IS.  1R05, 
in  Washingtun,  \).  *'.  ;  entered  the  navy  as  a  midshipman 
June  IS,  1.S12;  became  a  lieutenant  in  1S2;),  a  oommandcr 
in  1S4I,  a  captain  in  18.')5,  a  rear-admiral  in  18()2:  retired 
in  1873.  In  IS27,  while  serving  in  the  Mecliterranean  on 
board  the  schooner  Porpoise.  Lieut.  Goldsbnrough  w:is 
given  the  command  of  the  boats  of  that  vessel  with  ordor.^ 
to  rescue  an  Knglish  brig  called  the  Comet,  captured  by 
Greek  pirates  at  night  in  the  Doru  Passage,  while  one  of  a 
convoy  in  charge  of  the  Porpoise.  The  pirates  numbered 
200,  while  tloldsborough's  little  baud,  all  told,  did  not  ex- 
ceed 40;  yet,  notwithstanding  this  disparity  of  force,  the 
Comet  was  boarded  without  hesitation,  nmny  of  the  pirates 
slain,  and  the  rest  forced  to  take  to  their  boats,  and  the 
English  restored  to  liberty.  This  gallant  affair  was  par- 
ticularly mentioned  by  the  Liverpool  Ai/rcrtifcr  as  reflect- 
ing great  credit  upon  tioldsborough  and  the  American 
navy.  After  long  yeiirs  of  faithful  service  this  experienced 
ofticer  had  risen  to  the  rank  of  captain  when  the  govern- 
ment conferred  upon  him  the  command  of  the  North  At- 
lantic bloekatling  sfjuadron.  This  was  in  Sept.,  1801,  and 
he  ha<I  hardly  hoisted  bis  flag  as  commander-in-chief  when 
from  a  report  sent  to  him  by  Lieut. -Corn,  (now  Capt.)  W.  N. 
Jeff"crs,  commanding  a  gunboat  off  Hatteras  Inlet,  ho  in- 
ferred that  possession  of  the  sounds  of  North  Carolina 
might  bo  obtained  by  a  joint  army  and  navy  expedition, 
the  objective  point  to  be  the  stronghold  of  Hoanoke  Inland. 
Ilis  views  being  approved  by  the  navy  department,  he  was 
summoned  to  Washington  to  hohl  a  conference  with  (Jen. 
McClollan,  Assistant  .Secretary  of  the  Navy,  Fox.  anil  the 
superintendent  of  the  Coast  Survey,  Prof.  A.  D.  Baehe.  as 
to  the  best  means  of  carrying  them  into  execution.  The 
parties  met  one  night  just  after  dark  at  (ioMsborough's 
iiouse  on  K  street,  and  remained  togi-tlier  until  midnight, 
by  which  time  evi-ry  point  involved  lunl  been  thoroughly 
canvassed  and  discussc'l,  and  it  was  agrcc<l  that  Gen.  Uurn- 
gide's  division,  then  unemployed,  should  be  detailed  to  eo- 
operate  with  the  naval  force  under  the  command  of  the 
acting  rear-admiral.  When  the  combined  furces  were 
almost  ready  to  start  another  meeting  took  place  at  night 
at  the  quarters  of  (Jen.  McClellan,  the  President,  the  secre- 
tary of  state,  the  acting  secretary  of  war,  Gens.  McClellan 
and  Durnsi'lo,  Mr.  Vox,  and  the  acting  rear-admiral  being 
present.  Hero  the  whole  subject  was  again  entertained 
and  most  carefully  examined,  and  the  conclusion  arrived 
at  was  that  success  was  certain  to  attend  the  Union  arms. 
Goldsborough  was  closely  questioned  by  Mr.  Lincoln  au'l 
Mr.  Seward,  but  having  well  studied  the  whole  matter,  he 
answered  all  questions  withfiut  cliflieultv,  and  cnnlideiitly 
expressed  the  opinion  that  the  end  in  viewwciuld  be  m-eom- 
plished.  The  event  justified  his  most  sanguine  anticipa- 
tions, for  it  was  not  long  afterward  when  tho"Hurnsido 
expedition  "  (as  it  was  popularly  styled)  was  in  ponspssion 
of  not  only  Roanoke  Islan<l  and  the  sounds,  but  of  nmny 
important  positions  in  North  Carolina.  (Joldsborough  was 
now  made  a  full  rear-admiral,  and  received  the  thanks  of 
Congress!,  and  at  the  close  of  (hn  civil  war  wns  eoinpli- 
menteil  by  the  navy  department  \Tith  the  romniund  of  Ihp 
European  squadr 


rp  tu  bii  retirement  in  is;;!  no  offi- 


cer in  the  navy  had  had  a  more  varied  experienee  of  naval 


life  than  the  rear-admiral :  and  he  was  universally  regard- 
ed as  a  man  of  the  highest  intelligence  and  attainments,  and 
an  undoubted  authority  on  all  matters  relating  to  the  naval 
profession.     D.  Feb.  20,  1877.         Foxiiaee  A.  Parker. 

Gold'schmidt  (Hermans),  b.  of  Jewish  stock  at 
Frankfort.  (Jermany,  June  17,  1802;  studied  painting  un- 
der Cornelius,  and  pra-Miscd  that  art  with  some  success  at 
Paris  183G-47;  then  devoted  himself  to  astronomy,  and 
discovered  (1862-01)  fourteen  asteroids:  the  names  and 
dates  of  discovery  of  these  are  given  in  the  art.  Asteroids 
in  this  work.  Ho  also  detected  thousands  of  stars  not 
given  on  the  best  atlases  before  his  time,  and  announced 
the  discovery  of  several  new  companion  stars  revolving 
around  Sirius.     D.  at  Fontaincbleau  Sept.  II,  iStiO. 

Goldschmidt  Menny  liiiid).  b.  at  Stockholm,  Swe- 
den, Oct.  6,  1S21  :  di.«played  in  very  early  life  a  fine  talent 
for  singing,  and  even  went  upon  the  stage  when  ten  years 
old,  to  the  delight  of  all  Stockholm  :  but  her  voice  failing  to 
some  extent,  she  was  withdrawn  frnm  the  stage  for  three  or 
four  years,  when,  having  taken  some  inferior  part  in  an 
opera  during  the  absence  of  one  of  the  company,  it  was 
found  that  her  voice  had  more  than  regained  its  former 
power  and  sweetness.  She  was  for  some  years  after  a  fa- 
vorite singer,  not  heard  of  out  of  Sweden  until  in  1841  she 
became  a  pupil  of  Garcia  in  Paris.  She  soon  became  well 
known  throughout  Europe.  She  appeared  in  Rerlin  in 
1SI4.  in  London  in  1817.  and  in  New  York  in  1S.')0:  mar- 
ried Mr.  Otto  Golds(!bmidt  in  18.^1:  returned  to  Europe  in 
18.^2,  having  won  all  hearts,  not  only  by  the  sweetness  of 
her  voice  and  the  great  versatility  of  her  dramatic  powers, 
but  also  by  the  simplicity  and  excellence  of  her  character. 
She  has  long  been  distinguished  by  liberal  benefactions  to 
the  poor  classes.  Since  her  marriage  she  has  seldom  ap- 
peared as  a  singer,  and  then  only  for  charitable  purposes. 
She  resides  principally  in  Londou. 

Goldschmidt  (.^Ieyer  Aaron),  an  eminent  Danish 
novelist,  was  b.  at  Vunlingborg.  a  small  town  of  the  island 
of  Scelaud,  in  isl'.),  lie  received  a  careful  education,  and 
studied  at  the  University  of  Copenhagen.  In  1840  ho 
founded  a  weekly  journal.  The  Cofsair,  which  made  a  great 
sensation  in  sedate  and  somewhat  old-fashioned  Copen- 
hagen by  its  brilliant  wit  and  audacious  satire.  In  1848 
he  founded  another  weekly  jtaper,  North  and  S'nifh,  which 
was  well  patronized  on  account  of  tiie  criticism,  generally 
sound  and  always  fine  and  elegant,  which  it  exercised  both 
in  the  literary  and  the  social  and  political  fields.  But, 
although  a  very  able  and  successful  journalist,  it  was  as  a 
novelist  that  M.  A.  Goblschmidt  became  dear  to  his  coun- 
trymen. Banish  life — how  in  its  smallness  and  quietness 
it  receives  and  develops  in  its  own  manner  the  greatest  his- 
torical impulses — he  describes  with  truth  and  exquisite 
fineness.  His  style  has  sparkling  wit  and  considerable 
jiathetic  power,  but  its  highest  excellence  is  its  wonderful 
simplicity,  as  fit  for  the  description  of  nature  and  charac- 
ter as  for  the  expression  of  sentiment  and  ideas.  AVhat 
Goldscbmidt's  eyes  see  is  generally  seen  with  love,  and 
what  his  lips  tell  is  always  told  with  grace.  Some  of  his 
novels  are  well  known  to  English  readers — A  Jcic,  The 
Homeless  Oncj  The  Heir,  and  The  Haven. 

Ceemexs  Petersen. 

Gold'smith  (Omvec),  M.R.,b.  at  Pallas, co.  Longford, 
Ireland,  Nov.  ID,  1728,  the  son  of  a  poor  Anglican  min- 
ister; graduated  A.  R.  at  Trinity  College.  Dublin,  after 
five  years  as  a  sizar,  during  wliieh  he  was  subject  to  most 
humiliating  indignities  and  mucli  distress,  partly  the  result 
of  his  own  characteristic  improvidence.  A  rejected  appli- 
cant for  holy  orrlers,  he  tried  the  study  of  law,  but  having 
wasted  his  scanty  means  in  gaming,  ho  (I7r>2-;M)  spent 
eighteen  months  as  a  medical  student  in  Edinburgh,  out 
of  which  town  he  wa^J  banted  by  creditors;  lived  abroad 
17 J 1-56,  chiefly  at  Leydcn.  and  afterwards  wandered  over 
a  largo  part  of  France,  tJermany,  and  Italy,  taking  his 
medical  degree  at  Padua,  and  supporting  himself  by  his 
musical  talents,  whieli  enlerlaincil  the  kiiul  peasants,  and 
by  the  gratuities  giten  by  the  univernities  to  wandering 
students.  In  175fi  he  weiit  to  London,  where,  after  somo 
years  of  hard  experience  as  a  chemist's  as'iistant  and  prao- 
titioner  of  medicine,  he  became  a  proof-nader  for  the 
novelist  Richardson.  Still  later,  as  usher  in  a  school  and 
as  back-writer  for  various  journals,  he  earned  a  scanty 
living.  His  /ufjuin/  intn  the  PrfHmt  Sfitir  uf  Politr  Litcrn^ 
tiirr  in  Fiimpr  (I7.>i>)  was  ehielly  important  as  leading  to 
opportunities  for  belter  work.  The  a<lmir»ble  fititrn  uf 
tfir  W'>r/>f  (  I7(UI|  won  him  the  friemUhip  of  dohnson  and 
a  membership  in  his  Literary  Club.  The  /,»/>  of  HrttH  XumH 
was  followed  by  the  fiitfortf  «/  Kwjlaml  (1761  :  revised  ed. 
1771).  a  work  still  read,  fur,  though  not  of  high  critical 
value,  its  stylo  is  <leli;rhlful.  Thr  yV/itv/Zr-r  ( 17lU )  rutab- 
li«hed  hiM  jdaoe  a<<  a  poet.  Thr  Vicir  uf  Wuk^firU  (17(10), 
\\\*  only  novel,  is  one  of  tln^  idmicest  treasures  of  literaluro. 


600 


GOLD   STICK— GONDAR. 


7%e  Good-natured  Afan  (a  comedy,  1767),  Roman  History 
(1768),  The  Deserted  Village  (1770).  his  best  poem,  She 
Stoops  to  Conquer  (1773),  his  best  comedy,  were  followed  by 
the  (rreciau  Hisfor,/  (1774),  one  of  the  least  meritorious  of 
his  works,  though  long  highly  popular.  The  rest  of  his  quite 
numerous  works  we  net'd  not  enumerate.  The  highest  and 
emptiest  of  the  honors  received  by  Goldsmith  (1770)  was 
the  professorship  of  ancient  history  in  the  Royal  Academy, 
which  brought  him  no  pay.  The  unfinished  Animated 
A'^ature  (1774)  was  his  lae^t  undertaking,  a  well-written  and 
pleasing  work,  but  one  without  any  scientific  value.  Gold- 
smith d.  at  London  Apr.  4.  1774.  His  last  days  were  ren- 
dered miserable  by  the  pressure  of  debt,  incurred  partly  at 
the  gaming-table,  partly  by  his  thoughtless  improvidence, 
and  in  no  small  degree  by  his  liberal  benefactions  to  the 
poor;  for  this  awkward  man.  ugly  in  features,  ludicrously 
uncouth  in  manners,  so  self-conscious  and  so  sensitive  that 
he  could  hardly  talk  for  fear  of  being  ridiculous,  was  never- 
theless the  kindest  and  most  aflectionate  of  men,  and  his 
death  was  as  truly  lamented  by  the  poor  and  unlettered  as 
by  those  who  knew  and  appreciated  the  charms  of  his 
hooks.  For  style,  his  writings  take  place  in  the  first  rank, 
and  their  gentle  humor  and  the  indescribable  charm  of  his 
genius  win  the  heart  of  every  reader.  His  own  character 
was  not  vTithout  serious  moral  defects,  but  there  was  in  him 
much  more  to  love  and  respect  than  to  condemn.  Forster's 
Life  of  Goldsmith  is  the  best,  but  that  of  Irving  is  good 
and  appreciative.  C.  W.  Greese. 

Gold  Stick,  a  title  given  to  colonels  of  the  British  Life 
Guards,  and  to  the  captain  of  the  Gentlemen-at-arms,  so 
called  from  the  gilde<i  batons  which  they  carry  on  state 
occasions.    (See  Silver  Stick.) 

Gold'thwaite  (George),  b.  at  Boston,  Mass..  Dec.  10, 
1809  ;  removed  to  Alabama  at  an  early  age,  where  he  studied 
and  practised  law  ;  was  judge  of  circuit  court  and  of  supreme 
court,  and  of  the  latter  chief-justice  for  several  years  :  ad- 
jutant-general of  Alabama  during  the  civil  war;  elected 
to  the  U.  S.  Senate  Dec.  7,  1S70.     D.  Mar.  16,  1879. 

GoUlthwaite  (Henry),  b.  in  Boston.  Mass..  was  liber- 
ally educated,  and  became  a  law-partner  of  Gov.  Fitzpatrick 
at  Montgomery,  Ala.,  a  journalist,  and  a  State  legislator; 
became  soon  after  the  acknowledged  leader  of  the  Mobile 
bar.  He  was  for  some  eight  years  a  judge  of  the  supreme 
court  of  Alabama.     D.  in  1S47. 

Golf  [Dutch,  l-olf,  a  "club"],  a  game  nf  skill  played 
chiefly  in  Scotland.  It  is  played  upon  a  piece  of  grassy 
ground  (called  a  link).  Upon  this  a  ball  is  driven  by  blows 
of  a  club  through  a  "  round  "'  or  succession  of  holes  arranged 
in  a  circle.  The  objDct  is  to  put  the  ball  into  each  of  the 
holes  successively  with  thi  smallest  possible  number  of 
strokes  of  the  golf-club,  a  heavy  curved  bat. 

Gol'fo  Dul'ce,  a  lake  of  Central  America,  in  the  re- 
public of  Costa  llicn,  is  25  miles  long.  10  miles  broad,  and  , 
communicates  with  the  Gulf  of  Honduras  by  a  small  stream. 
The  entrance  into  the  river  is  impeded  by  sandbars,  but  the 
river  itself  and  the  lake  are  deep,  and  promise  to  be  a  road 
of  commercial  importance. 

Gol£;otha.     See  Calvary. 

Goliad%  county  in  the  W.  of  Texas.  Area,  900  square 
miles.  The  climate  is  dry  and  healthful.  Cattle  and  wool 
are  the  principal  products.  The  county  is  traversed  by  the 
San  Antonio  River.  Timber  is  rather  scanty,  but  building- 
stone  abounds.     Cap.  Goliad.     Pop.  3G28. 

Goliad,  post-v.,  cap.  of  Goliad  co.,  Tex.,  is  situated  on 
the  San  Antonio  River  opposite  La  Bahia,  where  Fannin 
and  his  followers  were  massacred  in  1835.  It  has  good 
schools,  several  churches,  a  salubrious  climate,  rich  lands, 
and  plenty'  of  water-power.  It  is  the  seat  of  Aranama  Col- 
lege (Presbyterian),  and  has  one  weekly  newspaper.  It  is 
28  miles  from  a  railroad.  Publishers  •*  Guard." 

Goli'ath  Bee'tles,  a  name  given  to  a  group  of  im- 
mense beetles  from  Western  Africa,  belonging  to  the  Scara- 
bieidtc,  and  living  in  the  tops  of  trees,  where  they  suck  the 
juice  of  succulent  stalks  and  devour  the  blossoms.  The 
Goliatkus  Goliathus  is  cousidercd  the  largest  of  all  Coleop- 
tera.  It  is  sometimes  four  inches  long.  Some  of  these  in- 
sects arc  most  gorgeously  colored. 

GoMiils  (Jauobus).  b.  in  1596  at  The  Hague;  was  edu- 
cated at  Leyden.  and  was  for  a  time  Greek  professor  of  La 
Eochelle;  was  attached  to  the  Dutch  embassy  in  Morocco 
1622.  and  in  1624  became  professor  of  Arabic  at  Leyden; 
was  in  the  East  1625-29;  became  professor  of  mathematics 
at  Leyden  1629;  d.  there  Sept.  28,  1667.  Published  many 
translations  from  the  Arabic,  and  a  folio  Lexicon  Arabico- 
Latiniim  (1653).  and  left  a  MS.  Persian  dictionary  and 
other  works. — His  brother  Peter,  a  learned  Orientalist, 
joined  the  Barefooted  Carmelites,  went  as  a  missionary  to 
the  East,  and  founded  the  Carmelite  convent  of  Mt.  Sinai. 

GoH'nitz,  town  of  Northern  Hungary,  has  important 


iron  and  copper  mines,  and  manufactures  of  nails,  wire,  and 
cutlery.     Pop.  5200. 

GolTnow,  town  of  Prussia,  in  Pomerania.  on  the  Thna, 
has  manufactures  of  ribl)ons,  paper,  and  tobacco.     P.  7273. 

Golomyn'ka,  the  Comrphorx^  BaiknlcnsiR,  a  fish  of  the 
family  ComephoridEe,  caught  in  Lake  Baik.il  for  its  abun- 
dant oil,  which  is  extracted  by  pressure.  It  is  one  foot 
long,  without  scales,  and  is  not  edible, 

Golosh'es  [Fr.  fjaloche;  Sp.  f/alocha,  a  "  wooden  shoe  "], 
a  name  applied  in  Great  Britain  to  overshoes,  and  especially, 
at  present,  to  India-rubber  or  gum-elasiic  overshoes.  (See 
India-Rubber,  by  Puor.  C.  F.  Chaspler,  Ph.D.,  LL.D.) 

Golov'niu,or  Golownin  (Vasm.i  or  Basil),  b.  in  the 
Riazan  government,  Russia,  1776;  became  distinguished 
as  a  naval  ofheer  ;  was  sent  in  1807  to  survey  the  shores  of 
Asiatic  and  American  Russia  in  command  of  the  Diana 
sloop  of  war:  was  engaged  in  this  work  until  1811.  when, 
having  been  driven  by  lack  of  food  and  water  to  land  upon 
the  Japanese  island  of  Kunashir,  he  was  seized  and  im- 
prisoned (1811-13),  but  finally  set  at  liberty.  He  after- 
wards led  an  exploring  expedition  around  the  world 
(1817-19).  and  was  promoted  to  be  vice-admiral  and  gen- 
eral overseer  of  the  navy.  D.  at  St.  Petersburg,  of  cholera, 
in  1832.  His  Obserrations  upon  Japan  and  Memoirs  of  a 
Captivity  in  Japan  have  been  translated  into  most  modern 
languages,  and  were  long  the  most  valuable  sources  of 
knowledge  regarding  that  country.  lie  also  wrote  A  Voy- 
aff€  Round  the  World  (in  Russian.  1822),  and  a  book  giv- 
ing accounts  of  remarkable  shi]>wrecks,  etc. 

Go'marists,  or  Contra-Reinonstrants,  the  fol- 
lowers of  Francis  Gomar  (1563-1641),  a  former  u!tra-Cal- 
vinistic  party  in  the  Dutch  national  Church,  distinguished 
by  their  opjiosition  to  the  Remonstrants  or  Arminian  party, 
whose  expulsion  their  leader  secured  at  the  Synod  of  Dort. 
(See  DoRT.  Svxon  of.) 

Gombroon',  or  Ben'der  Abbas',  town  on  the  Per- 
sian coast,  at  the  Strait  of  ( irnuiz.  Ijclnuging  to  the  imamat 
of  Muscat,  in  Arabia.  Ou  the  island  of  Ormuz  existed  a 
flourishing  town  of  the  same  name,  established  by  the  Por- 
tuguese. In  1622  the  Persian  Shah  Abbas  and  the  English 
disturbed  this  town,  thereby  transferring  its  commerce  to 
Gombroon  on  the  opposite  shore.  Gombroon  rose  imme- 
diately, and  is  said  to  have  had  30,000  inhabitants.  But 
under  Persian  rule  it  soon  lost  its  oommerpe  ;  the  Europeans 
went  away,  the  factories  fell  into  decay,  and  the  place  is 
now  insignificant. 

Go'mer,  tp.  of  Caldwell  co..  Mo.     Pop.  558. 

Gom'era,  one  of  tlie  Canaries,  12  miles  long,  9  miles 
broad,  and  with  a  pop.  of  11,742.  It  has  two  towns — St. 
Sebastian  and  Villa  Hermosa. 

Goinm  (Field-Marshal  Sir  William  Maynard),  G.  C. 
B.,  D.  C.  L.,  b.  about  17S2;  entered  the  English  army  as 
ensign  in  1794;  served  in  Holland  in  1799;  in  the  Penin- 
sula; at  the  battle  of  Waterloo  was  quartermaster-general 
of  a  division.  At  the  close  of  the  latter  campaign  for  dis- 
tinguished services  he  was  made  a  K.  C.  B..  transferred 
from  the  line  to  the  Guards,  and  commanded  the  troops  in 
Jamaica.  In  1S42  he  was  appointed  governor  and  com- 
mander-in-chief of  Mauritius,  which  post  he  held  till  1851, 
when  he  succeeded  Sir  Charles  Napier  as  commander-in- 
chief  of  India.  In  1S59  he  was  made  a  G.  C.  B..  and  in 
1868  was  created  a  field-marshal.  He  held  the  colonelcy 
of  the  Coldstream  (xuards,  and  in  1872  he  succeeded  Field- 
Marshal  Sir  G.  P6!lnck  as  constable  of  the  Tower  of  Lon- 
don, a  post  of  honor  reserved  for  distinguished  veteran 
soldiers.     D.  Mar.  15,  1875. 

Gomu'ti  Palm,  the  Sarfuems  sarrhari/er,  a  very  val- 
uable palm  tree  of  Anam  and  the  Malay  Is^lands.  It  pro- 
duces sago,  palm  wine,  palm  cabbage,  sugar,  haru  (a  sub- 
stance used  in  caulking  ships),  and  especially  a  large 
amount  of  Coir  'which  ree).  more  durable  than  that  of  the 
cocoanut,  but  less  flexible  and  not  so  good  for  the  manu- 
facture of  running  rigging  for  ships.  Cables  of  the 
gomuti  coir  arc  very  strong  indeed,  but  rough  and  stiff,  so 
that  sailors  dislike  to  handle  them. 

Gonaives,  or  Les  Gonaives,  town  of  Hayti,  on  the 
bay  of  the  same  name.  It  has  an  excellent  harbor  and  a 
good  trade.     Pop.  4000. 

Gon'dar  (properly  Guendar),  city  of  Abyssinia,  is  sit- 
uated in  lat.  12°  35'  N.  and  Ion.  37°  31'  57"  E.,  on  the 
ridge  and  slope  of  a  southern  spur  of  the  AVogara  Moun- 
tains, at  an  elevation  of  about  7000  feet  above  the  sea  and 
1200  feet  above  Lake  Tsana.  In  the  beginning  of  the 
seventeenth  century,  under  the  government  of  the  negus 
Fasilidas,  whose  name  as  king  was  Aslem-SegecJ.  Gondar 
was  made  the  capital,  and  is  said  to  have  had  50,000  in- 
habitants, while  in  the  period  between  1852  and  1862  Th. 
von  Heuglin  estimates  its  population  at  6000  or  7000  only. 
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It  consists  of  several  extcneivo  quarters,  separated  from 
each  other  by  barren  commous  and  mounds  of  rubbish,  but 
at  a  distance  it  presents  from  all  gides  an  imposing  and 
wonderful  aspect,  with  its  picturesque  groups  of  trees,  its 
churches  with  tlieir  higli  oouical  roofs,  and  its  royal  palace, 
built,  according  to  the  I'ortuj^uese  taste  of  the  Middle  Ages, 
with  high  Willis,  piunaeles,  and  towers.  Limpid  mountain- 
streams  tluw  down  the  slopes.  The  northernmost  quarter 
of  the  city,  called  Aljun-Bed,  contains  the  residence  of  the 
patriarch  (((//H(ia),aud  is  separated  by  a  brook  flowing  west- 
ward from  the  politically  free  state,  Ktsege-Bed,  where  the 
higlicr  clergy  and  the  religious  orders  live.  A  church, 
called  by  Kii)ipell,  Telour,  and  containing  two  bells,  which 
the  Dutcli  presented  to  the  negus  Adjuns  Seged,  stands 
to  the  E.  of  both  tliese  quarters  on  an  elevated  place.  The 
quarter  of  Debra  Ilirhan  (the  "church  of  the  light"),  with 
a  chun-h  of  the  same  name,  extends  to  the  S.  and  E. ;  and 
that  of  (lenipsa-Ik'd  (the  palace-quarter)  meets  Etsege- 
Bed  to  the  N.  W.  and  Debra  liirban  to  the  E.  Here  the 
royal  palace.  (Jemp,  Arises  among  miserable  huts  thatclied 
with  straw,  a  high,  towering  castle,  encircled  with  walls 
surmounted  by  towers  and  pinnacles.  The  main  build- 
ing is  quadrangular,  two  stories  high,  with  flat  roof  and 
810110  ramjiarts.  A  tower  with  a  cupola  arises  at  each 
corner,  anil  in  the  centre  of  the  western  facade  another  still 
higher,  with  tall  pinnacles  instead  of  the  cupola.  Several 
halls,  galleries,  chapels,  bridges,  ami  kiosks  are  connected 
with  the  main  building.  The  material  employed  is  chiefly 
basalt,  with  frames  fur  windows  ancl  dnnrs  of  red  sand- 
stone, and  those  parts  of  the  ninin  building  in  which  these 
nmtcrials  are  used  are  in  good  repair,  while  the  rest  is 
gmorally  crumbling  and  overrun  with  briers.  A  small  cita- 
del with  tower  and  flat,  creni-Uated  roof,  called  ^lichael- 
Gemp.  lies  to  the  X.  W.  of  (Jc-mp.  At  some  distance,  and 
to  the  S.  W.  of  Gempsa-Hcd,  the  large  market-place  is  situ- 
ated; on  the  slope  to  the  S.  the  .Mohammedan  quarter,  Islam- 
Bed  ;  and  directly  S.  W.  the  Jewish  suburb,  Felusa-Bed. 
The  streets  are  narrow  and  crooked,  partly  paved  with  ba- 
salt, but  partly  covered  with  dirt  and  rubbish.  The  flner 
dwellings  arc  low  circular  houses  of  two  stories,  built  of 
unhewn  stones,  cemented  with  lime.  The  widely  project- 
ing, conical  roof  rests  on  a  wooden  framework,  and  consists 
of  thatch  covered  with  a  thick  layer  of  long  grass.  The 
lower  story  is  not  inhabited,  but  serves  as  store-room  ;  tho 
upper  story  is  entered  by  a  flight  of  stairs  on  the  outside. 
Except  the  beil.  some  drinking-horns,  and  wooden  pegs  on 
which  to  hang  arms  and  saddles,  no  furniture  is  found  in  tho 
interior.  Leopards,  hyicnas,  foxes,  genets,  and  ichneumons 
appear  not  unfrequently  In  thecity.  At  some  distance  sev- 
eral other  intorosting  buildings  are  situated,  as,  for  instance, 
tho  church  Fasilidas,  a  small  temple  with  a  cupola  and  a 
frieze,  erected  in  the  midst  of  a  beautiful  park,  and  a  Por- 
tuguese church.  Qondur  contains  41  churches,  with  1200 
ecclesiastics.  ArtJCST  NiKHANN. 

<iOn'(lola  [diminutive  of  It.  gondn,  a  kind  of  boat],  a 
boat  a'jout  ;I0  feet  long  and  4  feet  wide,  used  on  the  canals 
of  Venice  and  in  other  parts  of  Italy.  The  Venetian  gon- 
dolas have  pointed  ends,  whicli  rise  out  of  the  water.  The 
gondola  is  proiirlled  by  from  one  to  ffjur  rowers,  who  stand 
at  their  oars.  In  parts  of  the  U.  S.  flat  boats  used  for 
heavy  merchandise  are  called  gondolas  (vulgarly  pro- 
nounced iJUllflrfn). 

<sonds  [dyiiifi],  a  non-.^ryan  or  Bravidian  race  of  Cen- 
tral India,  whose  name  is  seen  in  Gundwana,  the  principal 
district  where  they  dwell.  They  arc  small,  stronir,  hardy, 
and  brave,  totally  distinct  from  the  Hindoos  in  language. 
religion,  and  habits;  have  no  caste,  except  so  far  as  they 
have  adopteil  Ilinrloo  customs,  for  the  Ilaj-Cionds  are  partly 
of  Rajpoot  descent,  and  have  some  elements  of  Hindoo 
civilization,  and  some  (lunds  have  attached  themselves  as 
pariahs  to  Hindoo  society.  The  name  appears  to  be  iden- 
tical with  that  of  the  Khoiids,  a  Dravidian  pe<»plo  of  Orissa. 
The  (lontU  number  ^,\:it,U7S. 

(■onTaloilf  or  CaOn'fanon  [It.  rfnti/ahmr^gon/mioiifl, 
in  nieiUieval  Italy  tho  banner  or  standard  of  a  city,  a  mon- 
astery. ()r  a  church.  The  bearer  of  this,  and  in  some  eases 
the  chief  magistrate  of  a  town,  was  called  a  gonfalonier. 

(aonj;  [Javanese],  an  East  Indian  nnd  Chinese  instru- 
ment, a  sort  of  cymbal,  wbicli  emits  a  loud  sound  on  per- 
cussion. A  bronze  \vi(h  7^  parts  of  copper  and  22  of  tin 
( A'Ai;ji'o(/()  is  a  comm<»n  material  for  gongs.  It  is  stated 
that  gongs  are  at  first  brittle,  and  have  to  be  annealed  and 
then  hardeneil  before  use.  A  leather-covered  wooden  mal- 
let is  useii  for  striking  the  gong. 

<aoninti'tcs  [tir.  yatvia,  an  "  angle  "],  a  genus  of  fossil 
cephuliitMids  of  the  family  Ammonitidm.  Some  150  species 
an?  described  from  Palicozoio  strata. 

<aOn'ic^  post-v.  of  StralVord  co.,  \.  H.  It  is  in  Roches- 
ter township,  on  tho  Hover  and  WinnipiHi-ogco  R.  H.,  8 
miles  N.  W.  of  Dover,  ami  has  a  national  bank. 


Gonid'ia  [pi.,  from  tho  Or.  yovij^  "generation/' and 
«T6o?,  '•  appearance  "],  in  some  of  the  eryptogamous  plants  a 
cell-mass  which  serves  to  reproduce  the  jilaut,  not,  like  tho 
true  spores,  as  the  consequence  of  a  generative  act,  but,  it 
is  believed,  by  a  process  analogous  to  the  budding  of  tho 
higher  plants,  or  the  gcmmiparous  reproduction  of  many 
of  the  lower  animals.  The  term  is  somewhat  vaguely  ap- 
plied to  bodies  of  this  supposed  character. 

Goniom'eter  [from  tlie  Gr.  ytayia,  an  "angle,"  and  ^er- 
pof,  a  "  measure  "j  was  originally  the  instrument  for  measur- 
ing angles.  Its  use  is  now  almost  entirely  restricted  to  those 
instruments  used  in  measuring  the  angles  of  crystals.  Goni- 
ometers are  divided  into  two  classes — goniometers  of  ap- 
plication and  goniometers  of  reflection.  The  first  consist 
of  two  strips  of  steel,  which  can  bo  applied  to  the  faces  of 
the  crystal.  The  second  are  constructed  so  as  to  make  use 
of  the  reflection  of  an  image  seen  successively  in  difl'crent 
faces  of  a  crystal.  The  flrst  application  goniometer  was  in- 
vented by  Caringeau  in  17S:!.  It  was  the  one  used  by  Haiiy 
in  his  researelies,  and  afterwards  received  the  name  of 
**  Huiiy's  g(miometer."  It  is  founded  upon  the  principle 
that  if  any  two  straight  lines  cut  one  another,  the  opposite 
angles  arc  equal.  This  instrument  (Fig.  1),  as  Caringeau 
Fig.  1. 


Carlngcau's  Goniometer, 

constructed  it,  is  composed  of  a  semicircle  hinged  at  90°,  to 
which  two  arms  of  steel  are  attached,  which  are  applied  di- 
rectly to  the  angle  to  bo  measured.  One  of  these  has  no 
movement  of  rotation,  but  moves  horizontally  on  the  pins  c. 
and/,  its  upper  edge  always  remaining  at  zero.  The  other 
is  movable  on  the  ]un  /,  and  can  be  made  to  assume  any 
angle  with  the  horizontal  arm.  Gno  of  its  edges  is  bevelled 
to  facilitate  reading  the  angle.  Tho  arms  can  be  lengthened 
or  shortened  at  will.  Tho  operation  of  measurement  con- 
sists in  applying  one  end  of  the  arms  to  the  faces  of  the 
crystal,  and  reading  the  angle  shown  on  tho  circle  by  tho 
other.  AVhen  the  crystal  is  engaged  in  a  gangue.  and  the 
extremity  of  the  semicircle  prevents  the  np])licati(tn  of  the 
arms,  it  can  be  turned  back  on  its  hinge.  The  instrument 
so  arranged  is  heavy,  and  requires  great  skill  in  use.  For 
this  reason  Brongiiiart  ]iroposed  to  have  the  arms  detached 
frrtm  tho  semicircle,  so  that  tiioy  can  be  applied  indcpend- 
enrly  of  the  circle,  and  the  instrument  so  constructed  is 
called  "  Brongniart's  goniometer,"  and  is  the  modification 
in  general  use.  This  goniometer  gives  rajtidly  an  approx- 
imation to  the  real  angle  when  it  is  necessary  to  determine 
it  witliin  half  a  degree.  The  defect  of  sueh  an  inslrnment 
is,  that  it  is  impossible  to  verify  whether  it  has  been  well 
adjusted.  It  requires  great  skill  to  place  the  plane  of  tho 
arms  perpendicular  to  the  surface  of  the  crystal,  and  tho 
eilgo  parallel  to  it.  Sometimes  the  nature  of  the  crystal 
prevents  il,  as  when  the  faces  are  rough  or  are  unequally 
laminated.  Generally,  the  crystals  to  be  measured  are  quite 
small,  and  the  surfaces  too  small  to  obtain  an  exact  measuro- 
nuntof  the  angle,  so  that  any  imperfection  of  manipulation 
is  necessarily  magnified.  In  most  cases  approximate  mea- 
surements are  stiflicient  lioth  to  recognize  the  nature  of  tho 
mineral  and  to  desohbo  it.  But  when  its  physical  proper- 
ties arc  to  be  studied,  these  values  are  not  sulTioiently  exact, 
and  a  reflecting  gimiometcr  must  bo  used. 

Tho  idea  of  using  tho  reflecting  properly  of  tho  faces 
for  measuring  angles  was  fir-t  suggested  hy  Mulus,  but 
Dr.  Wollaslon  first  a|>plied  it.  His  goniometer  was  first 
called  the  reflecting  goniometer,  but  afterwards,  when  sev- 
eral based  upon  tho  siimo  principle  had  been  invented, 
"  Wollaston's  goniometer."  It  gives  meiisuremmts  with- 
in a  few  minutes  :  its  use  is  quite  as  easy  as  that  of  tho 
application  goni<tinetcr,  nnd  (ho  errors  which  a  skilled  per- 
son may  commit  arc  very  mtich  le«s.  But  it  is  necessary 
to  its  applicability  that  the  faces  of  the  crystal  should  bo 
brilliant,  ami  when  that  is  the  cuho  Ihrir  small  sizo  is  no 
obstacle,  as  crystals  can  bo  nu-asurcd  which  arc  only  a 
millimetro  square.     An  angle  is  menHured  with  these  in- 
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strumcnts  by  causing  the  crystal  to  rotate  around  the  edge 
of  the  angle,  from  a  given  position  of  one  of  the  faces, 
until  the  other  has  talseu  the  same  position  ;  which  position 
is  JctermineJ  by  the  coincidence  of  images  observed  in 
each  of  the  two  faces  successively,  the  eye  remaining  fixed. 
The  vahic  of  the  rotation  is  measured  upon  a  graduated 
circle  placed  perpendicularly  to  the  edge  of  the  crystal, 
which  gives  the  complement  of  its  angle. 

Wollaston's  goniometer  (Fig.  2)  is  the  simplest,  and  for 


Wollaston's  Goniometer, 
many  reasons  the  best.  It  will  give  within  a  minute  the  in- 
clination of  planes  which  are  almost  invisible.  It  is  com- 
posed of  a  vertical  graduated  circle,  divided  upon  its  edge 
to  half  degrees.  Through  its  centre  two  arms  arc  arranged, 
supported  in  a  fi.ied  upright.  One  of  thorn  carries  the 
circle,  and  is  made  to  turn  both  the  circle  and  crystal- 
holder.  This  arm  is  hollow,  and  carries  in  its  interior  an- 
other arm,  which  moves  independently  of  the  circle,  and 
upon  which  the  support  for  the  crystal  is  placed,  which 
consists  of  two  arms  with  a  joint  which  allows  a  rotation 
of  180°.  The  whole  arm  has  a  rotation  of  a60°.  Through 
one  end,  at  right  angles  to  it,  a  piece  of  round  steel  is  j)assed, 
which  is  slit  to  receive  a  plate  of  thin  brass,  on  which  the 
crystal  is  placed.  Attached  to  the  fi.\ed  support  of  the  cir- 
cle is  a  vernier. 

The  instrument  is  placed  for  use  on  a  table  five  to  six 
metres  from  an  open  window,  so  that  two  horizontal  lines 
A  B  of  some  distant  building  may  be  seen,  or  two  win- 
dow-bars, or  lines  drawn  for  the  purpose.  The  circle  is 
made  vertical.  To  facilitate  adjustment  the  foot  of  the 
instrument  is  provided  with  thumb-screws  and  small  glass 
levels.  The  crystal  is  then  fixed  on  its  support  with  wax, 
so  that  one  of  the  faces  D  C  (Fig.  3)  of  the  angle  D  C  E,  and 
Fig.  3. 


Wollaston's  Goniometer. 

their  edge,  is  at  right  angles  to  the  plane  of  the  circle,  and 
as  near  as  possible  in  the  prolongation  of  the  axis  of  the 
instrument.     The  eye  is  now  brought  so  near  the  crystal 


that  the  reflection  of  the  lines  A  and  B  may  be  seen,  and 

the  image  of  the  upper  line  is  brought,  by  turning  the 
crystal,  to  the  lower  line  as  seen  directly,  with  which,  by 
])roper  adjustment,  it  must  be  made  to  coincide.  The  crys- 
tal is  then  turned  until  the  reflection  of  the  image  at  A  is 
seen  in  the  second  face  C  E,  and  a  similar  adjustment  is 
made  with  this.  The  0  of  the  circle  and  vernier  are  then 
brought  together  by  turning  the  large  thumb-screw  D  (Fig. 
2) ;  when  the  circle  is  at  zero  the  small  thumb-screw  is  turned 
until  the  line  is  seen  as  before  in  the  first  face.  The  eye 
remaining  fixed,  the  circle  and  crystal  are  turned  together 
until  a  new  coincidence  is  observed  in  the  second  face. 
The  number  of  degrees  and  minutes  which  measure  the 
rotation  of  the  crystal  is  then  lead.  It  is  essential  that 
the  eye  should  remain  fixed — a  condition  which  is  easily 
fulfilled,  since  the  faces  of  the  crystal  arc  usually  very 
small,  and  it  sometimes  happens  that  they  are  not  dis- 
tinctly visible,  although  the  reflected  line  is. 

Dr.  Kupfer  published  in  Berlin  in  lS2j  a  treatise  on  the 
theory  of  Wollaston's  goniometer,  in  which  he  details  the 
possible  causes  of  error  attending  its  use.  He  shows  that 
the  conditions  necessary  for  exact  measurement  arc — (I) 
That  the  crystal  must  Ije  small,  and  that  its  edge  must 
be  as  ntar  the  axis  as  possible,  and  parallel  to  it,  and  if 
possible  in  its  prolongation,  or  at  least  must  have  a  very 
small  eccentricity.  (2)  That  the  reflected  lines  shall  both 
be  as  far  as  possible  from  the  instrument,  aud  at  exactly 
the  same  distance  from  the  crystal,  .-^s  this  can  seldom  be, 
the  instrument  must  be  so  placed  that  the  plane  of  the  circle 
shall  cut  the  reflected  lines  at  right  angles.  (::)  The  axis 
of  rotation  of  the  circle  must  be  in  the  plane  which  divides 
the  angle  to  be  measured  into  two  equal  parts.  Thus,  the 
two  normals  of  the  faces  start  from  a  point  of  the  axis,  turn 
round  their  point  of  intersection,  and  are  brought  so  that 
the  two  faces  occupy  successively  the  same  position.  If  the 
axis  is  at  a  distance  from  the  bisecting  plane,  the  normals 
drawn  from  a  point  of  this  axis  to  the  faces  will  be  unequal, 
and  one  of  the  faces  will  not  take  the  place  of  the  other.  It 
can  only  become  parallel  to  it.  The  error  which  this  may 
occasion  will  bo  less  in  proportion  as  the  fixed  lines  are 
more  distant,  and  by  tailing  them  far  enough  off  may  be 
practically  eliminated. 

By  numerous  repetitions  made  by  turning  back  the  crys- 
tal after  each  observation  without  turning  back  the  circle, 
personal  errors  or  the  errors  of  graduation  may  be  nearly 
or  quite  eliminated,  and  a  result  reached  within  a  minute 
of  the  truth.  When  observations  are  repeated,  though  with 
great  care  and  under  the  most  favorable  circumstances, 
variations  in  the  readings  arc  observed,  which  may  attain 
the  value  of  some  minutes.  It  is  only  by  taking  the  mean 
of  many  that  it  is  possible  to  get  the  exact  value  of  the 
angle. 

As  it  is  difficult  to  find  two  lines  at  exactly  the  same  dis- 
tance, most  crystallographers  choose  only  one,  aud  have 
this  reflected  in  a  mirror  attached  to  the  foot  of  the  instru- 
ment. This  mirror  reproduces  the  image  of  the  upper  line  at 
the  same  distance  below  that  the  line  itself  is  above,  and  with 
this  the  one  reflected  from  the  crystal  is  made  to  coincide. 
In  this  way  the  equality  of  the  distances  of  the  two  lines  with 
regard  to  the  crystal  is  fulfilled.  The  cross-hairs  of  a  tele- 
scope wo\ild  answer  equally  well.  The  telescope  has  the 
advantage  of  giving  very  exact  results,  but  it  is  difficult 
to  use  when  the  reflecting  power  of  the  crystal  is  small. 
Sometimes  a  single  point,  instead  of  a  line,  is  taken,  and 
its  image,  reflected,  is  made  to  coincide  with  the  intersec- 
tion of  two  cross-hairs  of  a  telescope. 

The  principal  mistakes  which  can  arise  in  using  Wol- 
laston's goniometer  are — (1)  The  errors  of  adjustment  of 
the  crystal,  caused  by  the  eccentricity  of  the  edge.  This 
may  be  eliminated  by  two  readings,  turning  the  instrument 
so  that  they  .are  m.ade  alternately  on  the  right  and  left  hand. 
Besides  this  error,  others  arise  from  the  imperfection  of  the 
instrument,  both  as  to  its  divisions  and  its  centering,  and 
from  the  fact  that  the  position  of  the  observer  is  not  ab- 
solutely fixed.  These  may  be  made  exceedingly  small  by 
repeating  the  measurement. 

Milsciiertcch't  Goniometer. — Mitscherlich  has  avoided  tho 
inconvenience  of  keeping  the  eye  fixed  by  adding  a  tele- 
scope to  the  instrument.  The  graduation  of  the  circle  is 
so  fine  that  readings  can  be  made  within  10".  The  light 
falls  on  the  vernier  and  on  the  graduations  of  the  circle 
through  a  screen  of  oiled  paper.  The  microscopes  are  fi.\cd 
to  a  movable  sujiport.  so  that  the  whole  line  of  the  vernier 
can  be  overlooked.  The  hollow  axis,  as  in  Wollaston's, 
carries  the  circle.  The  inner  solid  axis  carries  the  crystal 
and  the  apparatus  for  holding  it.  The  instrument  carries  a 
telescope  of  very  small  umgnifying  power,  with  cross-hairs, 
which  moves  in  a  vertical  plane  on  pivots.  It  has  also  a  move- 
ment of  rotation  to  the  right  and  left,  on  the  rod  which  fits 
into  the  pillar.  The  pillar  has  a  lateral  moiion  by  means  of 
the  slide  upon  which  it  rests.    Mitscherlich  recommended  the 
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use  of  an  cyc-piece  and  objective  whose  foci  are  about  33 

n:ni.,  botli  of  them  alilic  or  very  nearly  so.     In  order  to 

Fig.  4. 


eliminate  parallactic  errors  the  cross-hairs  must  be  made  to 
coincide  with  the  reflected  image  seen  through  the  object  ive. 
The  adjuslincnts  must  be  such  that  the  movement  of  the 
observing  telescope  shall  be  in  a  plane  parallel  to  that  of 
the  graduated  circle.  As,  during  observation,  the  move- 
ments of  the  hand  are  apt  to  be  brusque,  it  is  difficult  to 
bring  the  image  of  the  reflected  lino  into  perfect  contact 
with  the  line  seen  directly.  The  support  for  the  crystal 
carries  for  this  reason  a  number  of  adjusting  screws,  and 
a  knife-edge  which  is  in  the  exact  prolongation  of  the  axis, 
and  so  arranged  that  after  the  edge  of  the  angle  has  been 
brought  into  contact  with  it,  it  can  be  turned  back  out  of 
the  way.  The  crystal  is  lixed  with  wax  on  the  small  plate. 
It  can  then  be  raised  or  lowered,  or  rotated  ti>  the  right  or 
left,  or  vertically  and  horizontally,  by  the  adjusting  screws. 

In  measuring  with  Mitseherlich's  goniometer  exactly  the 
same  conditions  are  to  be  fullilled  as  in  using  AVollaston's. 
The  teh'scope  alloivs,  however,  of  using  a  single  point, 
which  is  made  to  coincide  with  the  point  of  intersection  of 
the  cross-hairs  of  the  telescope.  The  instrument  as  con- 
structed by  Mitscherlich  hail  only  a  single  telescope.  Re- 
cently, a  second  has  been  adiied.  The  objective  of  the  second 
telescope  is  turned  towards  the  crystal,  and  its  cross-hairs 
serve  as  an  object  whose  reflection  is  seen  by  the  first. 
When  it  is  used  in  a  dark  room  the  light  of  the  sun  is  di- 
rected through  a  small  aperture  on  to  the  eye-piece,  or  a 
light  is  placed  before  it,  to  illuminate  the  cross-hairs. 
When  these  are  in  the  focus  of  the  objective  they  answer 
the  purpose  of  a  line  at  an  infinite  distauce.  The  instru- 
ment is  really  only  a  perfected  Wollaston  goniometer. 

Ittthtnrt'n  (iftuioiiieirr.  —  Babinet's  goniometer  was  in- 
vented to  measure  indices  of  refraction,  but  can  bo  used 
q\iite  as  well  for  the  measurement  of  angles.  It  is  founded 
Fig.  5. 


Babinet's  Goiiionicter. 
upon  the  same  principles  as  that  of  Wollaston.     The  ]ilftne 
of  the  ciri'l(!  may  lie  either  horizontal,  inclined,  or  vertical. 
The  diroetiou  of  the  lines  of  rcferenco  is  detirinined  by  tho 


inclination  of  the  circle.  Tho  circle  carries  two  movable 
telescopes,  and  a  movable  arm,  with  a  vernier  attached. 
Both  telescopes  are  movable,  but  one  of  thcin  is  fixed  at 
tho  commencement,  and  the  other  during  the  observation. 
This  last  one  carries  a  vernier.  The  lines  are  cross-hairs 
at  right  angles  to  each  other  in  tho  foci  of  the  eyepieces 
of  the  telescopes.  One  of  these  lines  in  the  fixed  telescope  is 
parallel  to  the  plane  of  the  circle;  the  other,  consequently, 
perpendicular.  Tho  telescope  is  arranged  to  see  at  a  dis- 
tance. Tho  light  which  is  to  illuminate  the  lines  is  placed 
beyond  its  eye-piece,  at  a  distance  greater  than  its  focus. 
Tlie  light  may  bo  cither  that  of  the  clouds  or  of  a  lamp. 
With  this  disposition  all  the  light  by  which  the  lines  arc 
illuminated  leaves  the  telescope  through  the  objective  in 
parallel  rays,  and  a  point  or  line  is  obtained  which  pro- 
duces cx.iclly  the  same  effect  as  if  it  were  really  at  an 
infinite  distance.  In  the  Wollaston  goniometer  we  judgo 
that  the  two  faces  of  the  angle  arc  ]ierpendicular  to  tho 
plane  of  the  circle  when  each  of  them  shows  reflected  lines 
parallel  to  tho  real  ones.  The  same  is  true  in  the  Babinet 
goniometer,  but  here  the  imago  seen  directly  is  the  intersec- 
tion of  the  lines  of  the  movable  telescope,  and  is  only  a 
point.  Tho  image  observed  by  reflection  on  the  crystal  is 
the  reflection  of  the  horizontal  line  in  tho  fixed  telescope. 
If  the  face  under  observation  is  perpendicular  to  the  circle, 
the  imago  of  the  point  will  apjtcar  to  move  parallel  to  tho 
horizontal  line  when  tho  movable  telescope  is  made  to 
change  its  position.  Fur  further  details  as  to  the  adjust- 
ments and  use  of  this  instrument,  the  reader  must  consult 
systematic  treatises  on  optica!  instruments  or  on  miner- 
alogy. It  is  convenient  in  use,  but  has  the  disadvantage  of 
all  instruments  requiring  the  use  of  lenses,  that  the  sharpness 
of  the  images  is  diminished,  wliich  renders  its  use  impos- 
sible when  tho  crystals  are  very  small  or  their  faces  not 
very  brilliant.  It  is  therefore  impossible  for  the  minc- 
r.alogist  to  do  away  with  tho  Wollaston  goniometer,  which, 
having  been  arranged  for  almost  microscopic  crystals,  is 
tho  one  most  applicable  to  general  eases. 

Mo/t's  (joiiiumelcr.  —  Mob's  goniometer  has  a  horizon- 
tal circle,  and  is  really  WoUaston's  goniometer  in  a  dif- 
ferent position.  It  is  used  in  the  centre  of  a  room  in 
which  four  ]icrpendicular  lines  equally  distant  from  tho 
crystal,  and  at  the  same  height,  can  be  seen.  Those  usually 
selected  are  the  bars  of  two  wimlows  upon  different  sides 
of  a  room.  By  turning  the  back  to  the  two  windows 
successively,  the  linos  upon  tlie  opposite  sides  can  be  ninilo 
to  coincide.  The  methods  of  adjustment  and  verification 
are  the  same,  and  the  instrument  does  not  seem  to  offer 
any  advantage  over  the  usual  form  of  WoUaston's  goni- 
oiueter.  It  sometimes  carries  a  telescope  with  cross-hairs, 
when  it  requires  only  a  single  line.      Thomas  Eai.i:sTOX. 

Gonorrlicr'a  [f'.r. -yoei,  ''semen,"  and  p.u.  to  "flow."  a 
misnomer],  acute  catarrh  of  the  urethra,  a  disease  which  is 
usually  of  impure  venereal  origin.  It  is  a  painful  disease, 
and  may  result  in  the  chronic  catarrh  called  tjftet,  or  may 
lead  to  stricture,  epididymitis,  enlarged  prostate,  and  other 
serious  evils.  Its  treatment  should  be  entrusted  only  to 
practitioners  of  the  highest  character.  Quacks  extort  largo 
sums  of  money  from  persons  suffering  from  this  disorder 
and  its  consequences.  (See  STKicTtritK.by  F.  /'SssKii,  M.  I>.) 
Goilsal'vO  dc  Cor'dova  (dimzah,  /rennnuli:  (It  IV,r- 
(luiii  1/  .l./.nY.nl,  duke  cif  .SI.  .\ngeIo  and  of  .Sessa.  "tho 
Oreat Captain,"  b.  at  Jloulilla,  Spain,  Mar.  Hi,  ll.'i.'i ;  bo- 
eanio  one  of  the  brightest  ornaments  of  the  court  of  Ferdi- 
nand and  Isahella;  was  distinguished  in  the  Portuguese 
war  of  M7'.l  and  the  Moorish  war  in  I  Isl-yL';  took  com- 
mand in  Italy  ll'.l.i;  drove  the  French  from  Naples  llUfi; 
suppressed  the  Moorish  rebellion  IjOU;  comnninded  with 
success  against  the  Turks  I.-illll-ill  ;  was  made  lieutenant- 
general  of  Calabria  and  Apulia  l.dll  :  served  against  tho 
Fremh  in  Italy  1JIIL'-U7;  was  besieged  by  Bayard  and 
the  duke  do  Nemcmrs  at  liarletta  l.Mll-'-O:!,  but  destroyed 
the  French  army  in  a  great  battle  (.\pr.  2S,  i;,0:i);  won 
the  great  victories  on  tho  Uarigliano  (Nov.  fi,  Deo.  2S-29, 
1  jIKi) ;  soon  after  w.hieh  liaeta  fell  and  the  French  gave  up 
their  claim  upon  Naples,  lie  was  viceroy  in  Italy  until 
li07:  retired  to  his  estates  at  Loxa,  and  there  hvid  in 
great  stale,  venerated  by  the  people,  but  haled  by  the  king, 
who  was  jealous  of  his  fame.  D.  at  (iraimda  Dec.  2,  i,ilj. 
(■ollzn');a,  toivn  of  Italy,  about  22  miles  from  Mantua, 
in  which  proviueo  it  lies.  It  was  formerly  well  forlifled 
ami  possessed  a  strong  enstle,  but  is  ohiifly  remarkable  as 
the  cradle  of  tho  (ionznga  family,  who  ruled  Mantua  from 
l.'i2S  to  1707.     I'"p.  I7,.'i2lt. 

(ionznga,  a  famous  Italian  family,  lo  which  belonged 
the  eapluincy  of  .Mnntua  1.'12«-I  lli:i ;  the  marquisalp  of 
Mantua  1  i:i:i  I.'i:t0  ;  the  dukedom  of  the  same  city  Mi'M- 
17(1^:  tho  duchv  of  tiuiisiatia  l.'>.*t*.t-I721l:  tho  dueliy  of 
Mnnlferral  I.'i."rt-I7ll7  ;  and  that  of  Nevers  l.'id.'.- Iil.'.'.i ; 
other  honi'r^  li''!d  at  various  periods  by  the  heads  or  eu'lot 
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lines  of  the  bouse  being  the  duchy  of  Solferino,  the  duchy 
of  Rctbel,  the  county  of  TorelU,  the  duchy  of  Sabbionetta, 
the  jirincij»ali(y  of  JJozoHu,  the  marquisiitc  of  Medohi.  cIl-. 
i\Iauy  illustrious  generals,  statesmen,  churchmen,  and  men 
of  letters  sprang  from  this  stock. 

Gonza'les,  county  in  S.  W.  Central  Texas.  Area, 
1026  square  miles.  The  country  is  fertile,  well  watered, 
and  well  timbered.  Cattle,  maize,  and  cotton  are  leading 
products.  Coal  and  iron  are  reported  to  exist  abundantly. 
Cup.  Gonzales.     Pop.  S961. 

Gonzales,  one  of  the  oldest  towns  of  Texas,  cap.  of 
Gouzab'S  CO.,  is  on  the  Guadalupe  River,  70  miles  S.  by  W. 
of  Austin.  It  is  the  seat  of  Guadalupe  College,  and  has 
2  weekly  newspapers.     Pop.  1255. 

Gooch^land,  county  of  E.  Central  Virginia.  Area, 
2Ct[i  square  miles.  It  is  bounded  on  the  S.  by  the  .Tames 
River.  The  soil  is  productive.  Tobacco  and  grain  are 
leading  products,  and  flour  is  manufactured.  Good  Trias- 
sic  coal  abounds,  and  some  gold  has  been  found.  Cap. 
Goochland  Court-house.     Pop.  10,313. 

Goochland  Court-house,  post-v.,  county-seat  of 
Goochland  eo.,  Va..  1!8  miles  W.  of  Richmond,  has  com- 
modious public  buildings. 

Good  (JonN  Mason),  M.  D.,  b.  at  Epping,  Eng.,  May 
25,  ]7tJ+:  was  apprenticed  to  a  surgeon  of  Gosport :  i>egan 
surgical  practice  at  Sudbury  in  1784,  in  London  1793;  re- 
ceived the  medical  degree  from  Aberdeen  1820  ;  d.  at  Shep- 
pcrton.  Middlesex,  Jan.,  1827.  Dr.  Good  was  an  able  and 
Buecessful  practitioner  and  an  accomplished  linguist  and 
literary  critic.  He  compiled  and  edited  the  "  Junius  "  let- 
ters, and  among  his  numerous  works  are  poems  [Triumph 
o/*/?r;/a/M,  1803,  etc.),  translations  of  Canticles  (1S03),  Job 
(1812),  Lucrctius's  De  Natura  Rcrum  ri805-07),  besides  a 
translation  of  the  liasia  of  Johannes  Secundus,  made  in 
his  youth  and  not  recognized  by  him  in  his  m:iturer  years. 
His  chief  professional  works  were  Diseases  of  Prisons,  etc. 
(17.'^5),a  Nist.  of  Me<fici>ip,  etc.  (1795),  St/stein  i>f  Kosohigif 
(1817).  The  Stncbj  of  Medieine  (4  vols.,  1822).  His  Hook 
of  NiiUire  (3  vols.,  182fi)  is  also  noteworthy.  (See  Mis  Life 
by  Oi-iNTiirs  Gregory,  1S2S.) 

Good'ale  (George  Lincoln),  M.  B.,  b.  Aug.  3,  1839, 
at  Saco,  Me. ;  graduated  at  Amherst  College  in  1860,  and  at 
the  Harvard  Medical  School  in  18(53 ;  practised  medicine 
in  Portland  after  receiving  his  degree,  and  was  a  lecturer 
on  anatomy  in  the  medieal  suhool  of  that  city  until  1869, 
when  he  was  appointed  lecturer  on  materia  mediea  in  the 
medical  school  of  Maine,  and  professor  of  natural  sciences 
in  Bowdoin  College.'  He  is  now  assistant  professor  of 
vegetable  physiology  in  Harvard  University. 

Good'by's,  tp.  of  Orangeburg  co.,  S.  C.     Pop.  719. 

GoodeU'  (William).  D.  D.,  b.  at  Templeton,  Mass., 
Feb.  14,  1792;  graduated  at  Dartmouth  in  1S17,  and  at 
Andover  Seminary  1820;  labored  for  the  American  Board 
as  a  collecting  agent,  and  in  1822  went  to  Syria  as  a  mis- 
sionary, having  (1822)  been  ordained  to  the  Congregational 
ministry  ;  labored  1823-31  at  Beiroot,  Syria,  and  1831-55  at 
Constantinople;  returned  in  1S55  to  the  U.  S.,  worn  out 
with  toil.  D.  at  Philadelphia  Feb.  18,  1867.  His  great 
work  was  the  translation  of  the  entire  Bible  into  Armeno- 
Turkish. 

Goodell  (William),  M.  D.,  b.  Oct.  17.  1829,  in  the 
island  of  Malta;  graduated  at  Williams  College  in  1S5I, 
and  at  Jefferson  Medical  College  in  1854.  For  several 
years  he  practised  his  profession  in  Constantinople,  Tur- 
key, and  afterwards  in  AVest  Chester,  Pa.  In  18ti5  he  was 
appointed  physician  in  charge  of  the  Preston  Retreat, 
Philadelphia.  In  1874  he  was  elected  president  of  the  Ob- 
stetrical Society  of  Philadelphia,  and  in  1875  president  of 
the  Philadelphia  County  Medical  Society.  After  lecturing 
for  three  years  in  the  medical  department  of  the  t'niversity 
of  Pennsylvania,  he  received  in  1874  the  appointment  of 
clinical  professor  of  the  diseases  of  women  and  children. 
On  these  subjects  he  has  been  a  prolific  writer. 

GoodTarm,  tp.  of  Grundy  co..  111.     Pop.  803. 

Good  Friday,  the  Friday  before  Easter  Sunday,  cele- 
brated by  many  Christian  churches  as  a  fast  in  commem- 
oration of  the  passion  and  death  of  our  Lord.  It  is  pre- 
ceded by  Holy  Thursday  and  followed  by  Holy  Saturday. 

Good  Ground,  post-v.  of  Southampton  tp.,  Suffolk 
CO.,  N.  Y.,  on  Shinnecock  Bay  and  on  the  Long  Island  R.  R. 
Pop.  504. 

Good  Hope,  post-v.  of  Fayette  co.,  0.     Pop.  IIS. 

Good  Hope,  tp.  of  Hocking  co.,  0.     Pop.  986. 

Good'hue,  county  of  Minnesota,  separated  from  Wis- 
consin by  the  Mississippi  River.  Area,  about  690  square 
miles.  The  surface  is  somewhat  uneven,  and  is  productive. 
Cattle,  grain,  and  wool  are  leading  products.    It  is  crossed 


by  the  Milwaukee  and  St.  Paul  R.  R.     Cap.  Red  Wing. 
Pop.  22,618. 

Goodhue,  Ip.  of  Goodhue  co.,  Minn.     Pop.  750. 

Good'land,  posl-tp.  of  Lapeer  co.,  Mich.     Pop.  811. 

Goodland,  tp.  of  Orangeburg  co.,  S.  C.  Pop.  i*55. 

Good'maii,  post-v.  of  Holmes  co..  Miss.,  on  the  Mis- 
sissippi Central  R.  R.,  has  1  church,  1  Masonic  lodge,  and 
10  stores.     It  ships  SOUO  bales  of  cotton  annually. 

R.  Walpoi-e,  Prop.  "The  Weekly  Ckntral  Star.*' 

Goodman  (John),  A.  M.,  M.  D.,  b.  at  Frankfort,  Ky., 
July  22,  1837  ;  graduated  at  Georgetown  College  1856.  and 
took  his  medical  degree  in  the  University  of  Louisiana 
1859;  became  in  1868  professor  of  obstetrics  in  the  Louis- 
ville Medical  College,  and  in  1875  took  in  addition  the  pro- 
fessorship of  obstetrics  in  the  Kentucky  School  of  Medi- 
cine ;  author  of  many  professional  papers. 

Good'rich  (Charlks  Aigitstits),  brother  of  S.  G. 
Goodrich,  b.  at  Ridgefield,  Conn..  1790;  graduated  at  Yale 
1812;  pastor  of  the  First  Congregational  church,  Worces- 
ter, Mass.,  1816-20,  and  afterwards  was  settled  in  Berbn 
and  Hartford,  Conn.  Chiefly  known  by  his  books:  His- 
tory of  the  U.  S.y  Lives  of  the  Signers,  Universal  Trai'el/er, 
Geoijraphi/,  Fnmily  Encyclopsedia,  and  others.  D.  at  Hart- 
ford, Conn.,  Jan.  4,  1802. 

Goodrich  (Chauncey  Allen),  D.  D.,  b.  at  New  Haven, 
Conn.,  Oct.  23,  1790;  graduated  at  Yale  in  1810  ;  was  col- 
lege tutor  1812-14;  pastor  of  a  Congregational  church  at 
Middletown,  Conn.,  1816-17;  professor  of  rhetoric  at  Y'ale 
College  1S17-39  :  became  in  18.39  professor  of  the  pastoral 
charge  in  Y'ale  Divinity  School.  Published  ii  Greek  gram- 
mar (ISU).  and  Latin*  and  Greek  lessons  (1832);  British 
Eloquence  (1852);  was  editor  of  the  Qmtrtfrh/  Spectttior 
(lS29-3t^);  was  largely  engaged  from  1828  till  his  death 
upon  the  dictionaries  of  Noah  Webster,  his  father-in-law. 
D.  at  New  Haven  Feb.  25.  1860. 

Goodrich  (Elizur),  D.  D.,  grandfather  of  Dr.  C.  A. 
Goodrich,  b.  at  AVethersfield,  Conn.,  Oct.  2f>,  1734;  grad- 
uated at  Y'ale  in  1752 ;  was  tutor  there  in  1755;  pastor  of 
the  Congregational  church  1756-97  ;  was  for  many  years 
also  an  instructor  of  youth  ;  was  an  able  astronomer  and 
mathematician.     D.  at  Norfolk,  Conn.,  Nov.  22,  1797. 

Goodrich  (Elizur),  LL.D.,  father  of  C.  A.  Goodrich, 
was  b.  at  Durham,  Conn.,  Mar.  24,  17fil;  graduated  at 
Y'ale  in  1779;  was  tutor  there  two  years;  became  a  lawyer 
17S3  ;  was  in  Congress  1799-ISOl ;  was  long  a  judge  in  the 
county  and  probate  courts,  mayor  of  New  HaAcn,  and  law- 
professor  in  Y'ale  College.     D.  at  New  Haven  Nov.  I,  L849. 

Goodrich  (Frank  Boot),  son  of  S.  G.  Goodrich,  was 
born  in  Boston,  Mass.,  Dee.  14,  1826;  graduated  at  Har- 
vard in  1845  ;  was  Paris  correspondent  ("  Dick  Tiuto  ")  of 
the  New  Y'ork  Times  for  some  years;  author  of  Tri-eolorcd 
Sketches  (185+) ;  Court  of  Napoleon  (1857);  Man  ujwn  the 
Sea  (1S5S);   Women  of  lieauti/  (1859). 

Goodrich  (Sami'EL  Griswold),  the  famous  "  Peter  Par- 
ley," a  Iirother  of  Dr.  C.  A.  Goodrich,  b.  at  Ridgeticld, 
Conn..  Aug.  19.  1793;  became  in  1824  a  book-publisher  of 
Hartford.  Conn.  ;  removed  to  Boston,  Mass.,  and  edited 
1828-42  The  Token,  and  1841-54  Merrifs  Mu»eum:  wrote, 
edited,  and  compiled  170  volumes,  of  which  116  bear  the 
name  of  "Peter  Parley;"  was  consul  in  Paris  under  Mr. 
Fillmore.  His  works  arc  histories,  geographies,  and  tales, 
mostly  for  children,  besides  liecofleetions  of  a  Lift-time 
(1857):  Fireside  Education  I ISliS) ;  Sketches  from  u  Stu- 
dent's Wiudojc  (1841),  and  other  works.  The  most  exten- 
sive and  valuable  of  all  bi.s  writings  is  Johnson'^  Kotural 
//'(Voj7/.publishedby  A.  J.  Johnson  &  Son,  New  Y'ork.  in  two 
vols.  8vo,  linely  illustrated.    D.  in  New  Y'ork  May  9,  1860. 

Goodrich  (William  Henry),  D.  D..  son  of  Dr.  Chaun- 
cey  A.  Goodrich,  b.  at  New  Haven,  Conn.,  Jan.  19,  1823; 
graduated  at  Y'ale  1843;  studied  in  the  Yale  Divinity 
School  1844-47:  tutor  in  the  college  1847-48;  pastor  of  a 
Congregational  church  at  Bristol,  Conn.,  1850-54;  of  a 
Presbyterian  church  in  Binghamton,  N.  Y^,  1854-58;  of 
the  First  Presbyterian  church,  Cleveland,  0.,  1858-74; 
lived  in  Euroi>e  for  some  time  on  account  of  poor  health, 
and  d.  at  Lausanne,  Switzerland,  July,  1874. 

Goods  and  Chattels,  a  comprehensive  phrase  used 
in  law  to  designate  every  variety  of  personal  property,  as 
distinguished  from  real  estate,  which  is  also  often  referred 
to  by  the  corresponding  phrase  landa  and  tenements.  The 
expression  is,  in  fact,  tautological,  since  the  single  word 
"chattels*'  has  a  sufficiently  broad  import  to  denote  every- 
thing indicated  by  both  terms;  but  as  a  consequence  of 
long  usage  it  is  generally  employed  in  legal  instruments 
in  preference  to  either  word  by  itself.  The  term  "goods" 
has  the  narrower  meaning,  since  it  has  no  application  to 
such  forms  of  personal  property  as  estates  for  years  in 
land,  which  are  known  as  chattels  real,  nor  is  "  goods  " 
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goaerally  considered  to  include  animals ;  and  by  somo 
writers  it  is  slill  further  restricted  in  signification,  since  it 
is  by  them  held  to  apply  not  even  to  all  inanimate  mova- 
bles, but  rather  to  articles  of  merchandise.  This,  however, 
is  nol  the  t^cueral  le^^al  acceptation  of  the  word.  In  crim- 
inal statutes  aud  indictments  the  phrnso  "goods  and  chat- 
tels'' is  employed  generally  with  a  different  extent  of  sig- 
nification from  that  which  it  possesses  in  deeds  and  wills. 
It  is  held  in  such  cases  not  to  include  choses  in  action,  as 
promissory  notes,  mortgage  deeds,  etc.,  nor,  according  to 
some  authorities,  anything  which  circulates  as  money. 
But  with  this  exception  it  would  embrace  everything  of  a 
personal  nature.     (See  Pnoi'KitTV.) 

GRORr.E  Chask.     Rcvised  bv  T.  W.  Dwight. 
Good'son,  tp.  of  Washington  co.,  Va.     Pop.  38.'J5. 
Good  Springs,  tp.  of  Clarke  co.,  Ahi.    Pop.  559. 
Good-will,   the   advantage   which   a  business   estab- 
lishment engaged  in  a  particular  kind  of  trade  or  exist- 
ing in  a  particular   locality,  possesses,  on  account  of  the 
natural   tendency  of   former  customers  to   continue   their 
dealings  there.     The  probability  is  that  former  customers 
will  continue  to  seek  an  accustomed  phice  to  make  their 
purchases,  and  to  deal  under  methods  with  which  they  arc 
familiar;  and  from  this  circumstance  the  value  of  the  busi- 
ness there  establi.'^hcd  may  be  much  enhanced.     The  good- 
will of  a  trade  therefore  con:'titutes  a  valuable  right  of  prop- 
erty, intangible  it  is  true,  and  depending  largely  ujion  mere 
expectancy,  but  capable  of  having  its  worth  determined,  at 
least  approximately,  upon  the  theory  of  probabilities.    It  is 
consequently  often  made  the  subject  of  bargain  and  sale, 
its  value  being  usually  cs'imated  at  so  many  years'  purchase 
upon  the  amount  of  the  profits  of  the  business.     But  unless 
there  be  some  spe;ifij  agreement  to  the  contrary  the  sale  of 
a  good-will  in  connection  with  his  previous  business  does 
not  prevent  a  vendor  from  carrying  on  a  precisely  similar 
trade  in  the  immediate  vicinity,  50  long  as  he  does  not  pro- 
fess to  continue  the  identical  business  sold.     Great  injury 
may  thus  be  done  to  the  purchaser  by  the  detraction  of 
custom,  am!  all  his  expectations  may  be  unrealized  ;  but  a 
contingency  of  this  nature  must  be  guarded  against  by  pre- 
vious arrangement.     When  a  sliop  or  store  is  conveyed  to 
another,  an  I  no  reffreuce  is  made  to  the  good-will  of  the 
trade,  it  nevertheless  vests  in  the  purchaser  as  accessory  to 
the  interest  thereby  acquired  in  the  premises.     Questions 
concerning  good-will  frequently  arise  in  relation  to  part- 
nerships.    In  adjudicating  upon  the  opposing  rights  and 
mutual  claims  of  partners  when  one  or  more  separate  from 
the  others,  or  a  controversy  arises  as  to  their  respective  in- 
terests, courts  of  equity  will  gcneratl}-  take  into  considera- 
tion the  value  of  the  good-will.    If  one  of  the  partners  dies, 
it  appears  to  be  now  the  established  rule,  though  after  much 
diversity  of  opinion  in  this  country,  that  the  g0i)d-will  of 
the  business  docs  nol  survive  exclusively  for  the  advantage 
of  the  remaining  partner  or  partners,  but  that  the  estate 
of  the  deceased  participates  in  its  value.     If  the  partner- 
ship assets  be  sold  anrl  the  proceeds  divided,  each  partner 
must  be  allowed  bis  |)roportionate  share  in  the  price  which 
was  rec-iveil  for  the  good-will,  as  well  as  for  thi;  more  tan- 
gible articles  of  property.     The  doctrines  of  good-will  arc 
frequently  connected  with  a  right  to  the  unmc  undt^r  which 
the  Ousiness  has  been  carried  on,  and  a  class  of  legal  ques- 
tions comes   into  consideration  cln.'^ely  analogous  to  those 
presented  in  the  law  of  trade  marks.  (See  Tit  vnr:  Mahks.) 
riKiiitf;i:  CiiASK.     Ri:visKD  by  T.  W.  Dwight. 
Good'win,  ip.  of  Plumas  co.,  Cal.     Pop.  639. 
Goodwin  (J)asikl  Ravnks),  D.  D.,  LT^.D.,  h.  at  North 
Berwick,  Me.,  Apr.  12,  1811;  graduated  at  Bowiloin  Col- 
lego  in  1H;{2:  entered  the  ProtosIaiU  Episcopal  ministry;  was 
profcs.sor  of  modern  languages  in  Bowdoin  College  ISliS-.'J.'l ; 
president  of   Trinity   College,   Hartford.   Conn..    lS5:i-(>0: 
provost  of  the  University  of  Pennsylvania  ISCjO-OS;  and 
in  ISfl.>  became  prr)fessor  of  systematic  divinity  in  the  Di- 
vinity School  of  the   ProtcHtiint  Kpiscopal  Church,  Phila- 
delphia;  which  position  ho  still  holds  (1875). 
(■oodwin  (IniAiion).     See  Ai'cicmux. 
(-oodWMi    'Wri.i.iAM    W.),    Pn.   I).,  b.    in    Plymonth. 
jMuss.  :  graduatcrl  nt  Harvard  I'nivcrsity  lS51.and  is  Kliot 
professor  of  (Jreek  in  Harvard  I'niversity.    Has  been  prosi 
dent  of  the  American    Phibdugieal  Society,  and  published 
M'Kiih  ituif  TruHv^  nf  tfir  O'rcr/,'  Wrh,  and  revised  a  trans- 
lation of  I'lulnrrh's  Munili  (1H7I,  5  vols.), 

<aOodwin  ShiuIk,  a  range  of  very  dangerous  sand- 
banks in  the  Strait  of  Dover.  10  mili-n  long  and  .'ij  miles 
distant  from  the  eoant.  The  liglithousen  of  North  and 
South  K(»reland  and  lightships  etationod  on  the  KhoaU 
guide  passing  ships,  yet  fearful  wrcekR  often  occur  hero. 

Good'ycnr  {('iiaum:s),  b.  at  New  lliivn.  Cniin.,  Dec.  1 
211.  isni);  bcfanio  a  partner  with  lii«   dither,  a   liiu'lwaro 
manufacturer  of    Philadelphia.     Alter  tin-    Inilme   i.r   hi^ 


firm  in  1830  he  began  to  experiment  on  the  employment  of 
gum-elastic  or  caoutchouc  in  the  arts.  Ui^  nilric-ncid 
process  (1S36)  was  in  a  great  degree  successful  in  fitting 
this  material  for  the  manufacture  of  shoes.  It  was  not 
until  l-S.'iy  that  he  perfected  the  idea  of  vulcanizing  or 
cbonizing  India-rubber  by  means  of  sulphur.  Others  liave 
claimed  pri<»rity  in  this  discovery,  and  his  associate.  Na- 
thaniel llayward,  certainly  shares  the  honor  of  the  inven- 
tion. I^lany  other  improvements  followed,  so  that  over 
sixty  U.  S.  patents  bore  the  name  of  Goodyear.  In  France 
and  Great  Britain  he  was  deprived  of  the  fruits  of  his  la- 
bors, and  the  number  of  infringements  in  the  U.  S.  h:is 
been  very  great,  so  that  Goodyear's  profits  were  small  when 
compared  to  the  importance  of  his  labors.  He  received 
numerous  medals  and  distinctions,  including  (he  cross  of 
the  Legion  of  Honor.     D.  at  New  York  July  1,  1S60. 

Gookin  (Col.  CharmisV  deputy  governor  of  Pennsyl- 
vania under  William  Penn  1709-17.  His  administration 
was  much  disturbed  by  difficulties  with  the  colonists.  He 
was  a  man  of  erratic  conduct  and  grave  manners,  and  was 
subject  to  attacks  of  insanity. 

Goole,  town  of  England,  in  Yorkshire  (West  Riding),  on 
the  Ouse.  Since  the  opening  of  the  Knottingiey  an<l  Goole 
Canal  and  the  railways,  which  afford  a  direct  communica- 
tion with  Leeds,  Hull,  and  Miinchester,  Goole  has  sprung 
into  consequence,  and  does  now  a  considerable  business. 
Pop.,  with  surroundings.  17,215. 

Goor'khas,  the  race  who  with  the  Newars  occupy  the 
dominant  place  in  Nepaul.  They  are  Mongols  by  blood, 
small  in  stature,  full  of  courage,  and  were  very  faithful  to 
the  British  in  the  Sepoy  war  of  1S57-5S;  but  they  arc  not 
physically  strong.     In  religion  they  are  Hindoos. 

Goosan'der,  called  also  Dun  Diver,  BufT-breasN 
ed  Sheldrake,  and  Saw-Bill,  the  MmjuH  mrni<t,ixf,\  a  . 
bird  intermediate  between  the  duck  :ind  the  diver  families, 
and  common  to  both  continents,  though  some  regard  the 
American  bird  as  of  a  distinct  species.  M^rt/iis  Amm'cnnus. 
The  bill  is  notched  into  numerous  tooth-like  processes  in 
both  mandibles.  Its  flesh  is  rank  and  inedible.  This  bird, 
with  the  mergansers,  is  usually  assigned  to  the  duck  family. 

Goose  (Aniier),  a  genus  of  anserine  birds  which  in  the 
arrangement  of  Linnrcus  belonged  tothethinl  order.  It  is 
now. 'systematically  placed  in  the  order  Xatatores  (swimmers) 
and  sub-order  Anscres.  having  the  bill  with  transverse 
biniella'.  anrl  in  the  family  Anatidie.  which  is  cliaraeterized 
by  the  bill  having  an  obtuse  rounded  nail  on  the  end  of  th6 
upjier  mandible,  and  a  groove  along  the  jaws  lo  the  nail. 
The  wild-goose,  or  the  gray  lag  (Auser  feruH).  as  it  is  called 
in  Europe,  13  the  most  interesting  example  of  this  genus, 
as  it  is  supposed  to  be  the  species  that  gave  origin  to  our 
domestic  goose.  It  is  the  largest  of  its  kind,  often  weigh- 
ing ten  pounds.  Every  part  of  the  world  seems  to  be  visited 
by  geese,  but  their  brccding-plaecs  are  in  the  swampy 
regions  of  the  most  northern  latituiles.  whither  they  migrate 
in  the  early  summer.  A  f;iniiliiir  sight  is  the  annual  flight 
of  those  birds  in  tlieir  regular  b:xttalion-like  progress  to  and 
from  their  breeding-places.  The  Canada  goose  (-t.  Cana- 
druHit)  is  a  notable  example, confined  to  the  Ameriean  con- 
tinent. Like  the  gray  lag,  it  is  known  as  the"  wild-goose," 
and  its  curious  habits  of  flight  and  peculiar  cry  (honk! 
honk  I)  have  made  it  familiar  and  easily  reeogiiizable. 
Wikson  was  of  the  opinion  that  the  range  of  (he  Canada 
goose  "extends  to  (he  utmost  polar  point,  amid  the  silent 
desolation  of  unknown  countries,  shut  out  fnun  (be  prying 
eye  of  man  by  everlasting  and  insuperable  harriers  of  ice." 
Its  weight  is  the  same  as  that  of  the  gray  lag.  The  snonr 
goose  [A.  ht/prrhnrrun)  is  nearly  as  large  as  the  preceding. 
It  is  common  to  both  continents.  The  swjin  goose  (.1.  rr/y- 
ntn'tlcH)  antl  beau  goose  {A.  xrg^tum)  arc  well-known  species 
of  the  Old  World.  Several  smaller  species,  not  so  familiar, 
are  found  in  tho  western  portions  of  North  America.  A  few 
examples  are  known,  having  less  weight  and  size  tb.-in  many 
of  the  ducks.  Miiny  modern  systematisis  dividn  the  old 
genus  AiiHrr  into  soveral  genrra.  J.  H.  IIoi.'dkr. 

Gooseberry  [probably  from<7or«^,  _7o«»,  a  prickly  shrub, 
nnd  hrrrif],  thv  cominon  name  of  those  shrubn  ami  their 
fruit  whieh  belong  to  the  section  Hrossulnria  of  the  genus 
lti/»  H  (nrdcT  SaxilVagaceie),  distinguished  from  the  currants 
by  the  i)rr^'enco  of  Ihorns  and  bristly  prinklrs  on  tin-  stalk, 
and  especially  near  the  bases  of  the  leaf-stalks;  while  in 
most  the  fl<Mver-5lalkH  have  only  from  one  to  three  flowers 
eacli,  though  in  some  sprries  (he  flrnvers  are  in  racemes, 
like  thosn  of  tlic  currants,  but  t<mnller.  Sniuo  gooseberries 
have  also  prickly  fruit,  which  eurraitts  never  have,  (hough 
a  few  species  of  currants  have  hairy  frui'.  Thus,  the  dis- 
tinetion  between  goosebprries  nnd  currants  is  not  strongly 
marked.  .North  .Anieriea  has  r|iii(i>  a  nnmbnr  of  wild  species. 
Of  thoat',  /f.  in'vruni,  with  beautiful  wliite  flowrrs,  is  eulti- 
vnhd  t-T  "rMr.fn-nfal  purposes,  nnd  is  wortliy  of  attention 
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for  its  fruit.  Of  our  other  species,  Ji.  rotnndi/olium  is  tho 
parent  of  "  Houghton's  seedling,"  a  very  good  and  hardy 
variety  for  garden  culture ;  and  several  of  the  Pacific  coast 
species  have  attracted  some,  though  insufficient,  attention 
as  fruit-bearers.  The  Old  World  has  also  a  nuaiber  of 
species,  some  of  them  common  also  to  our  continent.  The 
cultivated  gooseberries  are  principally  assignable  to  7?. 
uva-crispa,  an  Old  World  species,  of  which  some  150  varie- 
ties have  been  named.  In  Europe,  and  particularly  in 
Great  Britain,  great  attention  is  paid  to  their  culture,  and 
some  of  the  sorts  bear  fruit  of  surprising  size  and  excel- 
lence. The  fruit  is  used  when  unripe  for  making  tarts  and 
pies,  and  when  ripe  is  a  good  dessert  fruit,  and  is  also  made 
into  jams  and  preserves.  A  pleasant  drink  called  goose- 
berry wine  is  also  produced  from  it,  and  gooseberry  vinegar 
is  jirized.  The  European  sorts  almost  uniformly  fail  in  the 
U.  S.  from  mildew,  but  our  native  gooseberries,  with  proper 
culture,  will  probably  in  time  afford  sorts  as  fine  as  any. 

Goose  Creek,  tp.  of  Piatt  co.,  111.     Pop.  1120. 

Goose  Creek,  tp.  of  Union  co.,  N.  C.    Pop.  2207. 

Goose  Fish.     Sec  Angler. 

Goose  Lake,  in  Jackson  co.,  Or.,  and  Siskiyou  co., 
Cal..  is  30  miles  long  and  10  miles  wide.  Its  waters  have 
no  outlet.     It  lies  W.  af  the  Warner  Mountains. 

Go'pher  [corrupted  from  the  French  fjati/re,  "  honey- 
comb," and  applied  originally  by  French  settlers  to  animals 
burrowing  into  and  '*  honeycombing,"  as  it  were,  the  earth], 
the  vernacular  designation  of  various  species  of  burrowing 
rodent  mammals,  land-tortoises,  and  a  snake  in  different 
portions  of  the  U.  S.  The  only  feature  in  common  between 
these  forms  is  the  habit  of  burrowing  excavations  into  the 
earth  for  habitations  and  other  purposes,  and  the  natural 
inference  is  therefore  that  the  name  has  been  apjdied  on 
account  of  preconceptions  based  upon  the  similarity  of  the 
dwelling,  the  connection  with  the  indwellers  themselves 
being  an  afterthought.  The  name  is  specifically  restricted 
in  different  regions,  and  the  diverse  applications  are  cha- 
racteristic of  distinct  sections;  and  thus,  if  the  residence 
of  the  speaker  is  known,  the  animal  intended  may  be  in- 
ferred. In  the  extreme  Southern  States  the  name  is  used 
for  the  land-tortoises  f  Tesliido,  Xevohatcs,  or  Gophems 
Cm-oliuus  and  Berlnndicri)  which  are  peculiar  to  them,  but 
in  Georgia  it  is  applied  to  a  eolubroid  snake.  In  the  West- 
ern States  it  is  given  to  certain  rodents,  chiefly  those  of 
the  family  Geomyidse  and  genera  Geomys  and  Thomomys, 
but  also  fat  least  in  some  parts  of  Illinois  and  Wisconsin) 
to  species  of  the  genus  Spermophilus.  On  the  other  hand,  in 
the  Southern  States  the  species  of  Geomyidte  are  termed 
salamanders  (a  name  originally  given  to  certain  batrach- 
ians),  although  other  names  are  conferred,  as  "hamster," 
*'  ]»ouched  rat."  *'  muloes,"  etc.  (For  further  information 
see  Spkrmophile  ami  Tortoise.)  THKonoiiE  Gill. 

Go'pher- wood,  mentioned  in  the  Bible  as  the  material 
of  Noah's  ark,  is  generally  thought  to  be  the  Cypress 
(which  see). 

Gop'pinsfen,  a  well-built  and  handsome  town  of  Wiir- 
tembcrg.  on  the  FiU,  with  mineral  baths.     Pop.  SOiO. 

Go'ral,  tho  Nemnrrkedns  Gnral.  a  large  antelope  of 
Nepaul.  inhabiting  rocky  heights  and  lofty  table-lands.  It 
is  also  called  the  Nepaul  bouquetiu,  and  is  hunted  for  its 
excellent  flesh. 

Gonlian  Knot.     See  Gordtus. 

Gordia'nus  Africa'nus  (M.  Axtonius),  known  as 
the  elder  Gordian.  a  Koman  emperor,  a  descendant  of  the 
Gracchi  and  Trajan,  b.  1  jS  a.  d.,  was  consul  2Ilj  and  231 ; 
procon?ul  in  Africa  232  ;  and  when  eighty  years  old  was  in- 
vested with  the  purple  at  Tisdrus,  without  his  consent,  in 
place  of  Maximinus,  but  in  less  than  two  months  was  com- 
pelled by  the  victories  of  Capellianus  to  commit  suicide 
(23S  A.  D.).  He  was  a  man  of  venerable  character,  and  his 
death  caused  widespread  grief — His  son,  M.  Antoml's 
GoRDiANi's  (b.  192},  was  declared  Augustus  jointly  with 
his  father,  and  fell  in  battle  just  before  his  father's  death. 
He  wns  a  man  of  loose  morality,  but  was  a  popular  favorite, 
an  able  magistrate,  and  the  author  of  writings  in  prose  and 
verse,  none  of  which  are  extant. 

Gordianus  (M.  Antoxus),  a  grandson  of  the  elder 
Gordian,  b.  about  220;  was  declared  emperor  in  23S,  after 
the  death  of  Balbinus  and  Pupienus  ;  set  out  for  the  East 
(242),  where  he  won  important  advantages  over  the  Per- 
sians and  others,  but  in  consequence  of  the  machinations 
of  Philip  the  Arab  he  was  murdered  by  his  own  soldiers  in 
Mesopotamia  in  244  a.  d.  The  younger  Gordian  was  highly 
popular  throughout  the  empire,  and  possessed  many  engag- 
ing qualities. 

Gor'dins  [ropStos].  a  half-mythical  king  of  Phrygia, 
father  of  Midas,  was  a  peasant  upon  whose  oxen  an  eagle 
alighted  as  he  was  ]iloughihg.  lie  repaired  to  Telmissus 
to  consult  the  soothsayers  regarding  the  occurrence,  and 


was  instructed  by  a  prophetess  whom  he  took  to  wife. 
Years  after  the  oracles  told  the  Phrygians  that  they  should 
find  a  king  in  a  cart.  Soon  afterwards  Gordius.  with  his 
wife  and  sou.  rode  up  drawn  by  oxen,  and  Gordius  (or,  as 
some  say,  Midas)  was  declared  king.  Gordius's  cart  was 
placed  in  the  acropolis  of  Gordium,  a  Phrygian  city,  and 
dedicated  to  Zeus  Basileus ;  and  the  oracle  declared  that 
he  who  was  able  to  untie  the  knot  ("Gordian  knot")  by 
which  the  yoke  was  tied  to  the  pole  of  the  cart  should  be 
master  of  all  Asia.  In  33.3  b.  c,  Alexander  tried  to  untie 
the  knot,  and,  failing,  cut  it  with  his  sword. 

Gordius  [so  named  from  the  knotted  appearance  these 
worms  often  assume — a  reference  to  the  Gordian  knot],  the 
typical  genus  of  the  family  Gordiidse,  nematode  worms  of 
very  simple  structure  and  hair-like  form.  Thev  are  popu- 
larly called  hair-worms,  hair-snakes,  and  hair-eels.  They 
are  vulgarly  regarded  as  transformed  hairs.  In  reality, 
they  are  the  adult  forms  of  which  the  larvag  inhabit  the 
bodies  of  insects  and  sjiiders.  The  adult  worms  chiefly 
inhabit  fresh  water  and  mud,  are  the  subjects  of  many  popu- 
lar superstitious,  and  remarkable  for  tenacity  of  life. 

Gor'do,  post-tp.  of  Pickens  co.,  Ala.     Pop.  517. 

Gor'don,  county  in  the  N.  W.  of  Georgia.  Area,  ZZO 
square  miles.  The  sjil  is  fertile  and  calcareous.  Grain 
and  tobacco  are  leading  products.  It  is  traversed  by  tho 
Atlantic  and  Western  and  the  Sclma  Rome  and  Baltoo 
R.  Ks.     Cap.  Calhoun.     Pop.  9268. 

Gordon,  post-tp.  of  Henry  co.,  Ala.     Pop.  1823. 

Gordon,  post-v.  of  Wilkinson  co.,  Ga.,  at  the  junction 
of  the  Fatouton  branch  with  the  Central  R.  R.  of  Georgia, 
22  miles  E.  of  Macon. 

Gordon,  tp.  of  Todd  co.,  Minn.     Pop.  195. 

Gordon,  post-v.  of  Darke  co.,  0.     Pop.  87. 

Gordon,  tp.  of  Orange  co.,  Va.     Pop.  1343. 

Gordon  {Lieut.-Col.  Charles  George),  C.  B.,  R.  E., 
b.  1S33  ;  entered  the  Royal  Engineers  as  second  lieutenant 
in  1852;  promoted  to  be  first  lieutenant  in  1S54;  served 
during  the  Crimean  war,  and  was  wounded  in  the  trenches 
before  Sebastopol :  in  surveying  and  settling  the  Turkish 
and  Russian  frontier  in  Asia;  and  in  the  English  expedi- 
tion against  Peking,  remaining  on  service  in  China  after 
the  termination  of  difliculties.  Entering  the  service  of  tho 
emperor  of  China,  he  was  made  in  1S63  commander  of  the 
*'  ever-victorious  army,"  and  was  prominent  in  suppressing 
the  Tai-Ping  rebellion  (1S63-64),  and  recovering  the  greas 
cities  and  silk  districts  from  the  insurgents.  He  was  pro- 
moted captain  Royal  Engineers  in  lSo9,  major  in  1862,  and 
lieutenant-colonel  in  1864.  In  Dec,  1864,  he  was  nominated 
a  companion  of  the  Bath,  and  was  afterwards  appointed 
British  consul  for  the  Danube  delta;  resigned  1 874,  and 
accepted  control  of  the  force  designed  to  continue  the  work 
(under  the  khedive)  of  Sir  S.  Baker's  expedition  in  Egypt. 

Gordon  (Lord  George),  third  son  of  the  duke  of  Gor- 
don, was  a  lord  by  courtesy  only.  B.  in  London  Sept.  19, 
1760,  he  served  for  some  years  in  the  navy,  which  he  Ictt 
in  1772  ;  entered  Parliament  in  1774  ;  became  distinguished 
as  a  noisy  opponent  of  both  Whigs  and  Tories;  was  made 
president  of  the  Protestant  Association  1779;  became  at 
once  leader  of  the  large  and  turbulent  Xo-Popery  party; 
presented  a  petition  (signed  by  120,000  persons)  for  the 
repeal  of  Saville's  Roman  Catholic  Relief  bill  17Sfl,  ar- 
riving at  the  Parliament  House  at  the  head  of  60,000  riot- 
ers, who  (June  2-9)  sacked  the  Roman  Catholic  chapels 
and  the  houses  of  papists  and  others,  broke  open  the 
prisons,  and  fired  London  in  many  places.  The  military 
finally  dispersed  the  rioters,  but  not  till  450  were  killed 
and  wounded.  Many  more  were  afterwards  hung.  Gordon 
was  tried  for  high  treason  and  acquitted  1781;  declared 
himself  a  Jew  in  religion  1786,  but  was  without  question 
insane;  was  fined  and  imprisoned  for  libel  1788,  and  d.  in 
Newgate  prison  Xov.  1.  1793. 

Gordon  (Jons-  B.)  was  b.  Feb.  6,  1832,  in  Upson  co., 
Ga. ;  graduated  at  the  State  University :  studied  law,  and 
was  admitted  to  the  bar:  in  1S61  entered  the  Confederate 
service  as  captain  of  infantry,  and  rose  to  the  ranks  of 
major,  lieutenant-colonel,  colonel,  brigadier-general,  major- 
general,  and  lieutenant-general.  At  the  surrender  of  Gen. 
Lee.  Gordon  commanded  one  wing  of  the  army.  During 
the  war  he  was  wounded  eight  times  in  battle.  In  1868  he 
was  the  Democratic  candidate  for  governor  of  his  native 
State,  and,  as  was  believed,  was  elected  by  a  large  majority, 
but  his  op])onent,  Rufus  B.  Bullock,  was  awarded  the  office. 
He  was  a  member  of  the  national  Democratic  conventions 
in  New  York  ISOS  and  at  Baltimore  1872  ;  was  Presidential 
elector  for  the  State  at  large  at  the  elections  in  1868  and 
1872:  was  elected  to  the  U.  S.  Senate  in  Jan.,  1873,  for  six 
years,  and  took  his  seat  in  that  body  on  Mar.  4,  1873, 
where  he  is  recognized  as  an  eloquent  and  leading  member 
of  the  Democratic  party.  A.  H.  Stepoexs. 
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Gordon  (Patrick),  b.  1664,  was  governor  of  Penngj!- 
vania  1720-^Jfi.  He  was  reputed  a  good  soldier,  and  his 
administration  was  highly  popular.  I>.  at  Philadelphia 
Aug.  5,  17:J6, 

Gordon  (Thomas  Win-slow),  M.  D.,  b.  at  Warren, 
Trumbull  co..  0.,  Sept.  2'A,  1SI9;  was  educated  at  Warren 
Academy  and  at  Western  Reserve  College,  where  ho  took 
his  medical  degree  in  ISt6;  became  in  1857  professor  of 
materia  nicdica  and  botany  in  the  Cincinnati  College  of 
Medicine  and  Surgery,  and  in  1S58  professor  of  chemistry 
and  pharmacy;  f^erved  1S61-G4  as  regimental  and  brigade 
surgeon  in  the  U.  ^*.  service;  was  wounded  at  Missionary 
Ridge,  and  in  V^fij  became  military  surgeon  for  Brown  co., 
0.,  and  from  1802  to  the  present  (1875)  has  been  U.  S.  ex- 
amining surgeon.  Author  of  many  professional  and  other 
papers,  and  has  had  experience  as  a  journalist,  lecturer, 
politician,  and  artist.     Uesides  at  Georgetown,  0. 

Gordo'nia  [named  from  two  James  Gordons,  one  of 
London,  the  other  of  Aberdeen],  a  genus  of  beautiful  trees 
and  shrubs  of  the  order  CamcUiaceic.  The  V.  S.  have  two 
species.  The  ^/.  A((«ia/jfAi(«,  called  loblolly  bay,  is  a  beauti- 
ful Southern  tree,  from  50  to  70  feet  high  (often  a  shrub  in 
cultivation),  growing  in  "hay  swamps"  in  barren  regions. 
Its  bark  is  usi-ful  ft)r  tanning  leather.  Its  mahogany-col- 
ored wood  is  extremely  light,  fragile,  and  perishable,  but  is 
recommended  for  some  kinds  of  joiner-work,  being  quite 
handsome.  The  Oon/onta  pubcitccns  of  the  Southern  States 
is  cultivated  as  a  garden-shrub,  and  has  large  while  and 
richly  fragrant  tlouers.  In  Florida  it  sometimes  becomes 
a  good-si?,cd  tree. 

Gor'donsvilley  post-v.  of  Orange  co.,  Va.,  at  the  junc- 
tion of  the  Chesapeake  and  Ohio  with  the  Great  Southern 
Railway. 

Gore,  tp.  of  Huron  co.,  Mich.     Pop.  173. 

Gore,  tp.  of  Hampshire  co.,  W.  Va.     Pop.  1895. 

Gore  (CnuiSToi'iiKR).  LL.D.,  b.  in  Iloston,  Mass., 
Sept,  21,1758:  graduated  at  Harvard  1776:  wasappointed 
U.  S.  district  attorney  for  Massachusetts  1789,  the  first  to 
hold  the  oflice :  was  with  W.  Pin'^kney  a  commissioner  to 
England  K'.tfi-lSO  I  ;  charg^;  d'affaircs'at  London  1803-01; 
governor  of  Massachusetts  1809;  U.  S.  Senator  1811-17. 
D.  at  Waltham,  Mass.,  Mar.  1,  1827.  Left  a  considerable 
legacy  to  Harvard  University,  and  was  one  of  the  legal 
instrui^tors  of  Daniel  Webster, 

Gore  (Cathviiint.  Giuck).  b.  in  Nottingham,  England, 
1799,  the  daughter  of  a  Mr.  Francis;  was  married  to  Capt. 
Charles  (Jore  1823.  Author  of  about  seventy  works,  mostly 
novels  depicting  English  aristocratic  life.  She  wrote  also 
several  dramas,      1>,  .Tan.  29.  I**01. 

Gor^e,  an  islan«l  in  the  Atlantic  Ocean  near  the  western 
coast  of  Africa,  belongs  to  France,  and  is  situated  lA  miles 
S.  E.  of  Cape  Verde.  It  is  only  3  miles  in  circumference, 
and  deficient  in  wood  and  water,  but  it  contains  a  well-built 
anil  fortified  town,  with  a  good  harbor,  from  which  large 
quantities  of  gold-dust,  gums,  resins,  and  ivory  are  e,\- 
ported.  Lat,  1 1<^  -10'  N..  Ion.  17°  25' W.  Pop.  about  5000, 
of  whom  150  are  Europeans. 

(ior'Kas  (Kkudinand  J.  S.).  A.  M..  D.  P.  S.,  M.  D.,  b. 
July  27.  I'^IU.  at  Winchester,  Va.;  graduated  at  Dickinson 
CoUegi-  in  185  I,  at  the  Baltimore  College  of  Dental  Surgery 
1855.  and  at  the  L'niversity  of  Maryland  School  of  Medicine 
in  18GS.  In  1804  revised  ]Urnss'. Medical  und  ihnud  lilc- 
tiniifirtf,  and  in  1872  edited  the  operative  part  of  Harris's 
DfuUtl  Sttrt/rn/:  has  been  since  1860  the  editor  of  the 
Atufn'ran  Jonnml  uf  Jh'ntnl  AVfVjiee,  and  has  filled  his  pre- 
sent chair,  thai  of  dental  surgery  and  therapeutics  in  the 
Itnltiniore  College  of  Dental  Surgery,  since  1800.  Author 
of  f.rrtnrrH  oil   /iriitnl  Scient'c  and  Thfrupculirs. 

Gorgas  f.JosiAit),  A.  M.,  b.  in  Dauphin  co.,  Pa.,  .Tulv 
1,  18IS;  graduated  at  West  Point  Military  Academy  iSIl"; 
was  brigadier-geoeral  and  chief  of  ordnance  in  the  Confed- 
erate service  1861-05;  became  in  1872  vice-chancellor  of 
the  University  (tf  the  South,  Sewunce,  Tenn. 

<;6rf;ci  (Authimi),  Gknfuai,.  b.  at  Topporcz,  in  Hun- 
gary. Feb.  5, 1818;  cdueated  at  (he  military  school  of  Tuin, 
and  appointed  to  the  Hungarian  bfjfly-guard;  promoted  to 
he  first  lieutenant  in  the   Palatinal   Hussars.      He  resigned 
from  the  army  to  pursue  the  study  of  ehetuislry,  but  on  the 
news  of  the  rising  in  Hungary  reiiching  hiiu  he  hastened 
to  place  his  Hcrvioc«  at  the  tlisposal  of  the  Hungarian  min- 
istry.    His  conduct  attracted  the  nttentir)n  of  KoHsuth.  anrl 
after  the  battle  of  Scliwpchat  he  assumerl  coniman<l  of  Ihi- 
Hungarian  army.    Inabtr  to  maintain  hiniH<lf  at  Kaab.  \\v  { 
was  driven  out  by  Win<lisfhgrUl/. ;  was  again   repulsed  at   I 
Windschaelit,  tiaving  his  army  by  a  ludd  nlreat  over  the  | 
Sturecx    Mountains.     Difliculties    arising   between    GJirgoi  j 
and  the  civil  authorities,  \u-  was  twice  supersodi-d  in  cn\\\- 
ni:ind,     (In  lln-  resign:iIioii  of  thr  gc>vernor  and  council  in  ; 
Isl'.*,   Koasulli  made  (liirgei  dictator  in   his  place.     Soon  I 


after  this  the  Hungarian  forces  laid  down  their  arms,  tior- 
gei  was  stigmatized  as  a  traitor  for  this,  and  in  1851  be 
published  a  volume  narrating  his  connection  with  the  in- 
surrection, entitled  .1/y  Life  and  Act8  in  Hunyaiy.  Since 
that  time  he  has  lived  in  retirement. 

Gor'gcs  I  Sir  FKnniN.\sno),  a  native  of  Somersetshire, 
England,  was  a  fellow-conspirator  with  the  earl  of  Essex, 
av'ainst  whom  he  was  a  witness,  1001  ;  served  in  the  Brit- 
ish navy,  and  in  1001  became  governor  of  Plymouth  ;  was 
one  of  the  leading  spirits  in  the  original  Plymouth  Com- 
pany, sent  a  number  of  unsuccessful  expeditions  to  the 
New  England  coast,  and  in  1*>20  obtained  a  charter  "for 
the  governing  of  .\ew  England,"  which  was  held  to  extend 
westward  to  the  Pacific.  He  was  also  one  of  the  original 
proprietors  of  Laconia,  which  was  to  extend  from  the  Ken- 
nebec to  the  Merrimack,  and  in  1023  his  son  Robert  was 
named  general  governor  for  Xt'W  England.  Gorges  was 
soon  after  appointecl  lord-proprietary  of  Maine,  the  office 
to  be  hereditary  in  bis  family:  and  in  1012  he  chartered 
the  city  of  Gorgiana  (now  York,  Me.).  Gorges  served 
against  the  Puritan  armies  in  England,  and  d.  in  1047- 
llis  grandson.  Ferdinando  (1020-1718).  soM  his  rights  in 
Maine  to  Massachusetts  (1077)  for  £1250,  and  was  author 
of  America  Painted  to  the  Life  (1G59). 

Gor'gias,  a  Greek  orator,  b.  at  Lcontini,  Sicily,  about 
•185  B.C.;  in  427  was  sent  to  Athens  to  invoke  aid  in  re- 
pelling the  Syracusans,  but  remained  in  Athens,  and  at- 
tained great  fame  as  a  rhetorician  and  an  instructor  in 
eloquence.  His  style  was  elaborate  and  exceedingly  arti- 
ficial. Of  his  somewhat  numerous  writings  fragments  have 
been  preserved,  chiefly  of  the  work  ©n  nature,  in  which  ho 
sets  forth  the  dogma  of  the  non-existence  of  things  by  ar-  . 
guments  baseil  upon  the  Eleatie  philosophy.  There  are 
also  two  e.ttant  declamations  ascribed  to  him,  but  there  is 
no  evidence  of  their  genuineness.  It  is  stated  that  he  lived 
to  be  105  years  old  or  more. 

Gor'ffOn  [ropYw],  the  common  name  of  three  monsters 
of  the  (iret'k  mythology.  Stheno,  Euryalc,  and  Medusa, 
daughters  of  Phorcys  and  Ceto.  Their  myth  is  variously 
told.  Medusa  was  the  most  dreadful  of  their  number.  They 
had  but  one  eye,  which  each  employed  in  turn.  They  wore 
girilles  of  living  serpents  and  had  serpents  in  ])laee  of  hair. 
Meclusa,  the  only  mortal  one,  had  the  power  of  turning  into 
stone  every  mortal  who  beheld  her,  but  Pkhski's  (which  see) 
cutoff  her  head,  which  was  thenceforth  fastened  to  the  tcgis 
of  Pallas,  hut  retaining  the  same  dreadful  power  which  it 
possessed  in  life. 

Gorgo'niay  a  genus  of  zoophytes  in  which  the  polypi- 
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doms  are  frequently  anatigtil  in  :i  i.m  iiU*-,  branching,  (lat 
growtli  (sea-fan).  Somelimi'S  the  axis  is  horny,  sometimes 
calcareous,  as  in  tlio  corals.  Oart/onia  Jlalfcltnm,  iiW'v^t  In- 
dian species,  is  often  dried  and  preserved  as  u  curiosity,  and 
is  called  the  sea-fan. 

f-or'liain,  tp.  and  post-v.  of  (^imberland  co..  ^\i\.  on  the 
Portland  and  Korhester  U.  K.,  10  mih-s  W.  of  Portland,  has 
0  <'huri-hi-s.  a  savings  bank.  2  Drv  insurance  companies,  man- 
ufa<'turesor  woollens,  powder,  carpets,  leather,  ele.     P.  3.151. 

Gorliam,  pos(-tp.  of  Cimi'I  co,,  N.  IL.  on'  the  Grand 
Trunk  Railway,  91  niibs  N.  W.  of  Porllund.  It  is  tho 
northern  gate  to  the  Whito  .Mounlninii,  and  is  n  favorite 
place  idHunimer  resort.  The  scenery  is  admirable  and  tho 
iiolet  acc(nnnioda>ions  ample.  CouhiderabU-  lumber  is  mauu- 
fa*;turcd  Inre.      Pop.  1107. 
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Gorham,  post-tp.  of  Ontario  Co.,  N.  Y.,  on  the  E.  side 
of  CanandiiiiTua  Lttlic.  Tlie  town  has  five  churches  and 
some  manufactures.     Pop.  23S9. 

Gorham,  a  v.  of  Seneca  tp..  Ontario  co.,  N.  Y.,  at  the 
junction  of  the  Niirthern  Central  with  the  8odus  Point  and 
Southern  R.  R.,  II  miles  S.  E.  of  Canandaigua. 
Gorham,  tp.  of  Fulton  co..  0.     Pop.  IfioD. 
Gorham  Controversy,  The.     A  controversy  in  the 
Church  of  England  touching  baptismal  regeneration,  which 
grew  out  of  the  Ciise  of  Gurham  vs.   The  Bishop  ,>/  Exelcr. 
In  1S47  the  Queen  presented  the  Rev.  G.  C.  Gorham,  then 
holding  a  cure  in  the  diocese  of  E.veter,  to  the  vicarage  of 
BrunpTord  .'5peke  in  the  same  diocese.     When  application 
was  made  for  institution  the  bishop  (Phili)Ot)  felt  it  to  be 
his  duiv  to  .iscertain  by  examination  whether  Mr.  Gorham 
was  sound  in  doctrine,  and  after  examination  he  refused  to 
institute.     The  reverend   gentleman   brought   suit  in   the 
Arches   Court  of  Canterbury,  and  the  judge  h.iving  pro- 
nounced that  the  bishop  had  shown  sufficient  cause  for  his 
refusal,  an  appeal  was  taken.     The  case  was  heard  before 
the  iudici.Tl  committee  of  privy  council.    The  charge  against 
Mr.  Gorham  was  that  "he  held,  and  persisted  in  holding, 
that  spiritual  regeneration  is  not  given  in  baptism — in  par- 
ticular, th.it  infants  are  not  made  therein  members  of  Christ 
and  children  of  God— contrary  to  the  teaching  of  the  Church 
of  England  in  her  Articles  and  Liturgy,  and  especially  con- 
trary to  the  divers  offices  of  baptism,  the  office  of  confirm.a- 
tion,  and  the  Catechism."    The  bishop  did  not  state  what,  in 
his  view,  is  the  true  doctrine  of  the  Church  of  England,  nor 
did  Mr.  Gorham  state  t_he  particular  doctrine  he  maintained. 
The  only  evidence  pre'sented  was  a  report  of  his  e.xamina- 
•  tion.  published  by  .Mr.  Gorham.     From  this  report  it  ap- 
peared to  the  court  that  the  appellant  held  "that  baptism 
is  a  s.icrament  generally  necessary  to  salvation,  but  that 
the  grace  of  regeneration  does  not  so  necessarily  accompany 
the   act   of   baptism    that   regeneration    invariably    takes 
place  in  baptism  :  that  baptism  is  an  effectual  sign  of  grace, 
by  which  God  work?  in  us,  but  only  in  such  as  worthily  re- 
ceive it — in  them  alone  it  has  wholesome  effect ;  and  that, 
without  reference  to  the  qualification  of  the  recipient,  it  is 
not  in  itself  an  effectual  sign  of  grace;  that  infants  bap- 
tized and  dying  before  actual  sin  are  certainly  saved;  but 
that  in  no  case  is  regeneration  in  baptism  unconditional." 
To  this  statement  of  the  court  may  be  added  the  words  of 
Mr.  Gorham  :  "  If  baptized  infants  die  before  they  commit 
actual  sin,  the  Church  holds,  and  I  hold,  that  they  are  un- 
doubtedly saved :  and  therefore  they  must  have  been  regen- 
erated by  an  act  of  grace  prevenient  to  their  baptism  in 
order  to  make  them  wortliy  recipients  of  that  sacrament." 
The  court  held  that  the  liootrine  as  stated  by  him  is  not 
contrary  to  the  Church  of  England  as  by  law  established, 
and  caiinot  afford  a  leg.al  ground  for  refusing  institution. 
The  sentence  of  the  Court  of  Arches  was  reversed.     This 
judgment  was  based  on  these  considerations:  a.  The  Arti- 
cle on  baptism  speaks  only  of  the  blessings  conferred  by  it 
on  those  who  receive  it  rightly,  and  it  does  not  determine 
what  is  signified  by  right  reception,     p.  The  Articles  con- 
stitute the  code  of  faith,  from  which  any  differences  are  pro- 
hibited, and  yet  they  contain  expressions  which  unavoidably 
admit  of  different  constructions.     Much  more  must  differ- 
ences of  opinion  be  allowable  in  the  interpretation  of  ser- 
vices which  were  framed,  not  for  determining  points  of 
faith,  but  for  establishing  a  uniform  order  of  prayer,  etc. 
y.  The  strong  expressions  touching  baptism  in  the  services 
and  in  the  Catechism  cannot  be  considered  as  uncondi- 
tionally true  in  all  cases.     Even  the  form  for  private  bap- 
tism, which  contains  no  expressed  conditions,  and  which 
yet  speaks  of  the  infant  "now  baptized"  as  regenerate, 
must  be  supposed  to  imply  ail  that  is  more  fully  stated  in 
the  public  service.     S,  Eminent  men  in  the  Cliurch  have 
differed  as  to  the  efficacy  of  baptism.     This  decision  of  the 
committee  of  privv  council  was  followed  by  the  abandon- 
ment of  the  Chureii  of  England  by  not  a  few,  on  the  ground 
that  the  Church  did  not  maintain  the  Catholic  faith.  With- 
out entering  fully  on  the  question  controverted,  it  may  bo 
said  here  that  the  language  of  the  Book  of  Common  Prayer 
is  that  of  the  older  Church.     Very  frequently  in  ancient 
Church  writers  bajitism  and  regeneration  are  used  as  equiv- 
alent terms.     In  the  sense  of  such  writers  regeneration  is 
not  final  salvation,  but  the  placing  man  in  a  state  in  which 
he  may  work  out  salvation — the  rehabilitation  of  fallen 
man.     There  was  no  confusion  consequent  on  the  use  of 
the  term  until  it  was  taught  that  onfy  those  who  shall  be 
finally  saved  can  be  risrhtly  said  to  have  been  born  again. 
It  m.iv  be  also  said  that  the  line  of  argument  on  which  is 
basedthe  decision  in  the  Gorham  case  no  longer  satisfies 
those  who  hold  the  views  held  by  Mr.  Gorham;  they  de- 
•xand  the  omission  of  the  disputed  terms  from  the  services. 

Wji.  F.  Br.vnp. 
Goril'la  {Trog!odi/tes  gorilla),  a  species  of  anthropoid 


ape  which  now  occupies  the  first  place  among  the  qnadru- 
manous  mammals.  Though  more  bestial  in  appearance, 
especially  in  the  extraordinary  prominence  seen  in  the 
cranial  ridges,  and  in  the  extremely  carnivorous  aspect  of 
its  produced  snout,  it  nevertheless  has  essential  charac- 
ters of  su]>eriority.  In  the  light  of  modern  research  an 
old  narrative  of  the  Carthaginian  navigator,  llanno,  rc- 
spectiijg  the  great  apes  becomes  in  a  measure  verified. 
Five  hundred  years  before  the  Christian  era  this  voyager 
records  the  discovery  on  the  western  coast  of  Africa  of  "an 
island  full  of  wild  men,"  "  much  the  greater  part  of  them," 
the  text  continues,  "  being  females  with  hairy  bodies,  whom 
the  interpreter  termed  ijurilloi.  The  males  were  pursued, 
but  not  captured.  Three  females,  who  bit  and  scratched 
those  who  led  them,  were  not  willing  to  follow;  however, 
having  killed  and  flayed  them,  we  conveyed  the  skins  to 
Carthage."  The  history  also  relates  that  these  skins  were 
preserved  in  the  temple  of  Astarte,  where  they  remained 
until  the  taking  of  that  city  in  the  year  146  B.  c,  as  slated 
by  Pliny,  who  calls  them  f/oif/tmcu.  It  is  scarcely  to  bo 
doubted  that  this  short  record  refers  to  the  great  man- 
like apes  that  have  until  recently  remained  almost  unknown 
to  science.  In  15.S9  an  English  sailor,  during  a  detention 
as  prisoner  in  Western  Africa,  observed  two  kinds  of  ape — 
one  evidently  being  the  chimpanzee,  and  the  other,  which 
he  learned  was  called  poii'jo,  was  undoubtedly  a  gorilla. 
"The  pongo,"  he  saj's.  "  is  in  all  its  proportions  like  a 
man,  except  the  legs,  which  have  no  calves.  But  he  is  of 
gigantic  height,"  etc.  A  minute  and  circumstantial  ac- 
count is  given  by  this  observer,  the  accuracy  of  which  has 
been  confirmed  by  subsequent  travellers.  Biiffon  had  a 
clear  conviction  that  there  existed  such  a  creature,  inclin- 
ing to  regard  it  as  a  large  species  of  orang.  Cu\'ier  was 
so  entirely  incredulous,  and  met  the  subject  with  so  much 
ridicule,  that  for  a  long  period  it  was  again  wellnigh  re- 
garded as  a  myth.  In  1S47  the  gorilla  was  first  made  known 
to  science,  and  its  characteristics  made  out  by  Dr.  Thomas 
Savage  (who.  with  Dr.  Wilson,  another  American  mission- 
ary, may  be  said  to  have  rediscovered  il)  and  Prof.  Jtffries 
Wyman,  the  distinguished  comparative  anatomist.  Their 
paper,  in  which  the  scientific  name  was  first  given,  was  pub- 
lished in  the  summer  of  1847,  and  was  followed  in  Feb., 
1S4S,  by  a  memoir  by  Prof  Owen.  In  1849  a  complete 
specimen,  preserved  in  alcohol,  was  obtained  by  a  surgeon 
of  the  French  navy.  Later  yet,  very  perfect  crania  and 
other  portions  were  brought  to  this  country  by  Du  Chaillu. 
Figures  now  extant  arc  mostly  taken  from  the  famous 
stuffed  specimen  in  the  British  Museum. 

Considerable  information  of  a  reliable  character  has  been 
recorded  of  late  concerning  the  habits  of  the  gorilla.  Its 
food  consists  of  the  fruit  of  several  species  of  palm,  the 
"cabbage"  portion  of  the  same,  the  banana,  and  other 
succulent  vegetables  of  similar  character.  The  teeth  of  the 
animal  indicate  an  omnivorous  nature;  its  diet  is  therefore 
supposed  to  include  to  a  moderate  extent  animal  food  ;  e.  q. 
the  eggs  and  the  young  of  birds,  if  not  that  of  more  solid 
matter.  It  forms"  for  itself  a  sleeping-place  not  unlike  the 
ordinary  grass  hammock  ;  the  long,  slender,  tough  and  flexi- 
ble stems  of  the  climbing  plants  that  ascend  the  tall  trees 
of  the  forest  are  used  very  effectively  by  interweaving  them 
with  the  thicker  foliage,  whereby  a  rude  mat  is  formed, 
which  they  retain  as  a  resting-place — in  truth,  a  home,  oc- 
cupied, according  to  some  obsi-rvcrs,  by  pairs.  It  is  not 
gregarious.  The  young  are  seen  in  company  with  the  pa- 
rents until  they  attain  ailult  size.  In  walking,  the  natural 
position  is  on  all-fours,  the  enormously  long  arms  facilita- 
ting such  locomotion  very  materially.  When  it  chances  to 
stand  or  progress  as  a  biped,  it  is  with  an  unsteadiness 
that  betokens  a  lack  of  power  and  ability,  and,  as  in  the 
case  of  the  spider  ninnkcy  {Atclcs),  the  surest-footed  in 
bipedal  movements,  throws  its  arms  back  over  its  head  to 
preserve  a  balance.  All  accounts  agree  in  awarding  to  the 
gorilla  a  ferocity  that  is  unmatched  in  the  animal  king- 
dom. The  negroes  fear  it  above  all  creatures  of  the  forest. 
Its  hideous  aspect ;  its  green  eyes  flashing  with  ra^e ;  the 
skin  over  the  enormous  orbital  ridges  rapidly  moved  in  dia- 
bolical menace;  the  hair  erect,  and  the  whole  body  poised 
like  a  very  demon,  afford  a  full  exposition  of  its  attributes. 
Its  strength  is  enormous;  instances  are  known  of  its  ex- 
tending its  long  arm  down  upon  the  head  of  a  passing 
negro,  seizing  him  by  the  neck,  and  after  lifting  him  to 
the  bmnches,  slr.angling  him  before  any  adequate  resist- 
ance can  be  made.  The  male  is  much  more  formidable  in 
appearance  than  his  mate,  his  large  canine  teeth  being  ft 
characteristic  feature.  It  is  a  redeeming  quality  in  the 
history  of  this  strange  creature  that  the  male  exhibits 
great  "affection  in  the  care  of  his  fiimily  ;  and  the  fcm.ale's 
devotion  to  its  young  is  almost  heroic.  In  two  instances 
onlv  has  the  gorilla  been  taken  away  alive  from  its  naiive 
wilds:  a  small  one  was  shipped  to  Havre,  but  died  almost 
immediately  on  landing.    More  recently,  a  young  individ- 
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ual  was  kept  in  a  menagerie  in  the  N.  of  England  for  a  few 
month!',  where  it  was  regarded  as  the  young  of  the  chim- 
panzee ;  it  is  now  preserved  at  Walton  Hall,  Wakdield.  It 
bocame  quite  tame  and  tractable.  J.  U.  JIomier. 

Go'ritz  [Oer.  Oorz],  town  of  Austria,  in  the  duchy  of 
Giirz,  22  miles  N.  W.  from  Trieste,  on  the  Uonzo.  Its 
manufaoture^  of  leather,  silk,  and  rosnjjlio  arc  extensive, 
and  it!*  trade  very  lively.  Charles  X.,  the  ex-king  of 
France,  d.  here,  in  the  monastery  of  Castagnavizza,  in 
1836.     Pop.  11,300. 

Gorkhas.     See  Goorkhas. 

(■or'kuin  [Dutch  C/V>rr'M'-A^m],town  of  the  Netherlands, 
in  the  pruviute  of  South  Holland,  on  the  Merwede.  It  is 
Btrongly  fortified,  has  large  salmon  fisheries,  and  a  very 
lively  transit  trade.     Pop.  894o. 

Cvor'litZ)  town  of  Prussia,  in  the  province  of  Silesia, 
on  the  Xeisfe,  whii-h  here  is  crossed  by  a  viaduct  1500  feet 
long,  11 J  f<*et  high,  and  resting  on  3-t  arches.  It  is  for- 
tified, and  has  large  weaving  and  bleaching  establishments 
and  considerable  manufactures  of  cloth  and  leather.  Among 
its  buildings  is  the  church  of  Pt.  Peter  and  St.  Paul,  built 
in  the  fifteenth  century,  a  remarkable  specimen  of  (Jothic 
architecture.  It  has  five  naves,  of  whieh  the  principal  one 
is  formed  by  twenty-four  palm-shaped  pillars  77  feet  high; 
and  a  bell  weighing  12A  tons.     Pop.  2J,2Ji. 

Gtirlitz  Process,  a  trial  held  at  Darmstadt  IMar., 
ISjO,  made  famous  by  the  discussion  which  it  involved  of 
the  question  whether  the  death  o(  a  human  being  can  oc- 
cur by  the  spontaneous  combustion  of  the  body.  The  case 
derives  its  name  from  the  countess  Von  Giirlitz,  who  was 
strangled  by  her  servant.  Johaun  StaufT,  and  afterwards 
partially  burned,  in  the  sitting-room  of  her  own  house. 
The  eminent  physician  Von  Liebold  favored  the  doctrine, 
while  the  no  less  eminent  chemists  Liebig  and  Bisehnff  op- 
posed it.     It  may  at  present  be  regarded  as  exploded. 

Gor'man  (John  Bkrhv),  M.  D..  was  b.  in  Newlierry  dis- 
trict, S.  C,  Feb.  22,  I79.'J;  received  his  degree  in  mciliciuu 
from  the  University  of  Penn.sy Ivan ia  about  the  year  1S21.  In 
twenty  years  be  realized  a  large  fortune  from  the  practice 
of  bis  profession  at  the  towns  of  Milledgevillo  and  Tal- 
boton.  He  was  a  contributor  to  magazines  and  journals, 
including  the  Aorth  Amen'>'(tu.  and  in  181j  published  a 
work  in  Philadelphia  styled  The  Pln'loHophi/  of  Animated 
Ejciflt'nre.  Reing  fond  of  painting,  ho  left  a  remarkable 
production  which  he  called  the  representation  of  the  night- 
mare. His  library  embraced  works  in  Greek,  I.atin,  Freneh, 
and  English.  His  correspondence  was  also  quite  extensive. 
D.  Nov.  12,  1S64,  in  Talbot  co.,  Ga.  Pall  F.  Eve. 

Gorman  (Wilms  A.),  b,  in  Kentucky  Jan.  12,  1H14; 
studied  law  and  practised  at  Bloomington,  Ind.  ;  for  sev- 
eral years  member  nf  the  State  legislature;  major  of  Gen. 
Lane's  regiment  of  Indiana  volunteers  in  the  Mexican  war ; 
at  Buena  Vista  in  command  of  the  rifle  battalion,  and 
severely  wounded  ;  sub-jcquently  in  command  of  the  4th 
Indiana  Vols.,  and  distinguished  at  Huamantla;  civil  and 
military  governor  of  Puebla  1S4S;  member  of  Congrcsa 
184H-.'.;l:  governor  of  .Minn.Tcr.  lH.'i:i-;)7.  In  the  civil  war. 
colonel  (.f  the  1st  Minn.  Vols.,  and  Sc]it.,  l^Cil.  ap|nnnted 
brigadier-general  of  I'.  S.  vnluntcers;  distinguished  in  the 
Peninsular  campaign,  at  Antietam,  etc.     D.  May  20,  1870. 

Gttr'rCH,  von  (  Jakob  Josf.ph),  was  b.  at  Coblcntz  Jan. 
2a,  1776.  From  his  early  youth  ho  was  an  eager  stu- 
dent, a  close  observer,  rich  in  sympathy,  broad  and  bold 
in  his  views,  but  his  edueation  was  somewhat  diffuse,  and 
80  beeame  his  life  and  his  idea?'.  Inspired  by  the  French 
Hevolution,  ho  began  as  a  radical,  currying  his  radicalism 
into  all  the  spheres  of  human  life,  but  soon  felt  discouraged 
at  the  development  of  afi'airs,  became  entangled  in  the 
dream  life  and  mysticism  of  the  romantic  schnol.  was  driven 
into  bitterness  and  oliscurity  by  itrt  retrograde  ideas,  and 
ended  by  serving  the  reaction  which  after  the  fall  of  Na- 

yolcon  presseil  on  Kumpc  during  a  whole  generation.  In 
707  he  foundcrl  a  periodical.  The  lied  I'nper.  which  in  171*8 
was  succeeded  by  niitn nth/  in  Itlne  finrnipnt,  I.otli  of  whii'h 
were  suppro^^ed  on  account  o{  their  radical  vii'ws.  In  1  7HU 
he  went  to  I'aris  at  the  head  of  a  deputation  frorn  the  Rhen- 
ish provinces,  with  the  purpose  of  cfTecting  the  incorpora- 
tion of  these  districts  with  Franco.  Ilu  arrived  a  few  days 
after  the  revolution  of  Iftth  Brumaire,  and  staye.J  a,  couple 
of  months.  But  the  First  Consul  declinetl  to  rci-eive  the 
deputation,  and  the  result  of  his  own  individual  observa- 
tions was.  that  he  predicted  for  France  and  Europe  a  des- 
potism under  the  rule  of  Napoleon  such  as  the  world  had 
not  scon  sincn  the  days  of  the  Roman  emjdrc.  In  dt'spair 
ho  retired  from  polities,  became  a  teacher  at  the  eullege  of 
Coblcntz,  studied  natural  science — to  whieh  he  ha<l  always 
felt  a  groat  inelination — fell  in  with  the  writings  of  Schel-* 
ling,  and  became  wholly  entiocd  by  that  singular  scientific 
fata  moiffatia  which  at  that  limo  oharmcd  all  people  in 
Vol.  II.— no 


Germany  under  the  name  of  the  philosophy  of  nature.  In 
iSOti  ho  removed  to  Heidelberg,  where  ho  resided  for  two 
years.  Here  he  made  the  acquaintance  of  Brentano  and 
Achim  von  Arnim.  and  adopted  all  the  Oriental  and  me- 
diiuval — that  is,  quietistic  and  reactionary — tendencies  of 
the  romantic  school.  In  1S(I7  he  published  Die  denttehen 
Volkeithu'-her;  in  1810,  MythengeHchichte  der  A»intiehen 
Welt;  in  I.Si:i,  Lnhetujriu.  Once  more  he  was  allured  back 
into  politics.  Under  the  general  rising  against  Napoleon 
which  followed  his  disaster  in  Russia  and  bis  defeat  at 
heipsic,  Giirres  established  a  new  periodical,  the  Hheniiih 
Mercury,  whose  success  was  so  great  that  Napoleon  called 
it  the  fifth  grand  power.  He  was  not  radical  now  ;  he  ad- 
vocated the  establishment  of  a  German  confederation  of 
constitutional  monarchies  under  an  i-mpetor;  nevertheless 
in  ISIG  the  paper  was  suppressed.  For  linrrcs  was  always 
a  noble-hearted  man,  and  his  anger  and  scorn  were  tre- 
mendous when  he  saw  how  coolly,  and  even  maliciously, 
the  German  princes  broke  those  promises  of  liberal  con- 
stitutions which  in  the  days  of  their  trouMes  they  had  given 
to  their  people.  His  book,  IhntHthland  uud  die  li'-volu- 
tioH  {1.S2U),  even  occasioned  the  Prussian  king  to  order  his 
imprisonment  in  some  fortress.  Ho  fled  to  Switzerland, 
where  he  lived  til'.  IS27.  when  he  was  appointed  professor 
of  history  at  the  University  of  Munich.  During  his  resi- 
dence in  Switzerland  he  puidishcd  Ifns  Jle/dtuhin  h  von  /van 
(lS20);  Enropa  und  die  Jievolittion  (IS22);  Ematiue/  Sice- 
dnihurfj  (1827).  etc.  A  new  change  took  place  with  him. 
He  had  once  believeS  in  the  spontaneous  development  of 
the  peo])le  itself  towards  civilization  and  freedom,  but  that 
idea  he  had  given  up  in  despair.  He  ne.xt  hoi)ed  to  find  in 
constitutional  government  a  guarantee  for  the  happiness  of 
the  people,  but  this  confidence  he  now  lost.  He  looked 
down  on  all  government  with  contempt,  nnd  ctmsidered  the 
Church,  the  Roman  Catholic  Church,  as  the  only  means  left 
of  salvation.  In  this  spirit  are  all  his  later  books  written 
—Athnuat^inn  (1838);  Die  chriHtliche  Myslik  (1S42);  Die 
W'ttli/ahrt  tiach  Trier  (1845),  etc.  They  are  still  of  a  high 
character,  interesting  and  suggestive,  but  they  are  essen- 
tially reactionary.     D.  at  Munich  Jan.  27,  1>'4S. 

Clkmkss  Pr.TKnsF.N. 

C>orUon  (Samtel),  b.  at  Gorton,  England,  about  1600, 
was  a  linen-draper  of  Loudon;  went  in  10;{tj  to  Boston, 
Mass.,  whence  he  was  soon  expelled  for  heresy  ;  was  ban- 
ished from  Plymouth  in  the  following  winter;  went  to  Aquid- 
ncck  (now  Newport,  R.  T.),  where  he  was  publicly  whipped 
for  saying  tlint  the  magistrates  were  "just  asses;"  removed 
to  Pawluxet,  U.  1.,  and  was  involved  in  lawsuits  about 
lancl;  went  (1(142}  to  Shawomet  {now  Warwick,  R.  I.), 
whence  he  with  ten  of  his  followers.  "  (Jortonians,"  were 
abducted  by  forty  sobliers  from  Massachusetts,  and  wero 
tried  at  Boston  as  "damnable  heretics,"  and  sentenced  to 
hanl  labor  in  irons,  but  in  1644  the  sentence  was  com- 
muted to  banishment  :  returned  to  Warwick,  R.  I.,  and  be- 
came a  preacher,  a  magistrate,  and  a  person  of  much  con- 
sideration. Author  of  several  religious  works.  D.  in  Rhode 
Island  in  1677.  His  seet  survived  for  many  years,  nnd  his 
followers  were  called  "Nothingarians,"  because  they  re- 
pudiated religious  forms  of  every  kind  and  recognized  no 
nrinistry. 

Gort'schakofTfALRXANDRnMirnArLowiTscii).  Prince, 
chaneellnr  of  tho  Russian  empire,  and  generally  con- 
sidered as  one  of  the  ablest  statesmen  of  Europe,  was  b. 
in  I7U9.  and  belongs  to  one  of  the  obiest  and  most  cele- 
brated families  among  the  Russian  nobility.  Ho  was  edu- 
cated at  the  Academy  of  Tsarskoe-Selo,  and  entered  the 
diplomatic  service  in  iSUt  as  secretary  to  the  Russian  am- 
bassador in  London.  In  dilferent  dipluniatic  positions  at 
Vienna.  Florence.  Stuttgart,  and  other  cities  he  acquired  a 
largo  experience  ancl  showed  con^ideralde  dexterity,  but  it 
was  his  eminent  success  in  keeping  Austria  neutral  during 
the  Oriental  war,  at  whieh  time  be  represented  Russia  at 
the  court  of  Vienna,  which  first  made  him  conspieuoiLS  as 
a  diplomate.  In  iSi'Hi  ho  succeeded  Count  Nesselnule  as 
minister  of  foreign  aflTalrs.  and  his  notes  to  the  Western 
powers  during  the  Polish  insurrection  in  186.'!  nmde  a  most 
dicisivo  impression  in  Europe,  and  no  doubt  jtrevenled 
foreign  interference.  Since  1862  ho  hua  the  title  of  chan- 
cellor. 

(ioruckpoor'f  town  of  British  India,  in  the  presidency 
of  Agra,  on  the  Uanteo.  It  is  the  capital  of  n  district  of 
the  same  name,  wnich  is  situated  between  Nepaul  nnd 
Ouib'  and  contains  an  area  of  7.'Ufi  square  miles,  with 
2.;i76,ii(Mi  inhabitants.  The  city  has  a  pop.  of  64,&2tf; 
moHt  of  its  houses  arc  built  of  clay. 

<ao'ry  l>C\Vf  a  retblinh  slime  sometimes  seen  on  cellar- 
walls  and  in  other  dark,  shady  places.  It  Is  caused  by  the 
growth  of  Pafmelln  crurntn  anil  other  confervaeeous  plants, 
allied  to  those  which  pruduce  (he  so-called  red  snow. 

GtfBCh'cn  (Rt,  Hon.  Ukorqe  Joaciiiu),  b.  in  London 
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in  1S31  of  German  parentage ;  was  educated  at  Rugby  and 
Oriel  College,  Oxfurd;  entered  mercantile  life  in  1853;  was 
returned  to  Parliament  for  London  (lSC:j)  as  a  Liberal; 
vice-president  of  the  board  of  trade  and  director  of  the 
Bank  of  England  1SG5-G(i;  was  sworn  of  the  privy  council 
1865;  chancellor  of  the  duchy  of  Lancaster  ISiiG;  president 
of  the  poor-law  board  1S()S-71  ;  first  lord  of  the  admiralty 
1S71-T4.  Author  of  Tht-  Thcunj  of  Fwti^n  ExchaiKje,  1863. 
Gos'hawk  (/.  e.  "goose-hawk"),  properly,  the  Ailnr 
paliuiilturins  of  Europe,  a  bird  much  employed  in  ancient 
falconry,  though  not  reckoned  one  of  the  "  noble  "  falcons, 
because  it  flies  near  the  ground  and  overtakes  its  prey, 
while  the  noble  falcons  fly  aloft  and  stoop  downward  upon 
their  victims.  It  is  represented  in  America  by  the  nearly- 
related  species  Astur  atricnpillm,  called  also  goshawk. 
Many  other  species  are  known.  The  chief  distinguishing 
mark  i.s  the  festoon  at  the  end  of  the  upper  mandible.  The 
young  of  the  goshawk  is  the  falcon  t/cntle  of  former  days. 
Go'shen  is  the  name  of  the  district  of  Lower  Egypt  in 
which  Jacob  and  his  family  settled,  and  where  his  descend- 
ants were  kept  in  thraldom  by  the  Egyptians  until  delivered 
by  Jloses.  The  exact  site  of  the  district  has  not  yet  been 
ascertained.  It  is  certain,  however,  that  it  lay  between  the 
eastern  branch  of  the  Nile  and  the  Red  Sea. 

Goshen,  post-tp.  of  Litchfield  co,.  Conn.,  20  miles  AV. 
of  liartford.  It  contains  the  highest  land  in  the  State.  Its 
soil  is  fertile,  and  there  are  manufactures  of  leather,  doors, 
sash,  blinds,  soap,  etc.     Pop.  1223.     . 

Goshea,  tp.  of  Stark  co..  111.     Pop.  1270. 
Goshen,  city,  cap.  of  Elkhart   co.,  Ind.,  halfway  be- 
tween Toledo  and  Chicago,  on  the  Lake  Shore  and  Michi- 
gan  Southern   R.  R.     It   has   an    elegant   court-house,  7 
churches,  a  national  and  2  private  banks,  2  newspapers,  2 
large  flouring-mills,  2  saw-mills,  2  machine-shops,  a  wool- 
len-mill, an  oil-mill,  wagon,  furniture,  sash  and  blind,  and 
plough  factories,  stores,  etc.     The  lumber-trade  of  the  place 
is  over  5,000.000  feet  annually.     The  water-power  is  very 
great,  and  is  aft'orded  by  the  Elkhart  River.     Pop.  3133. 
Mi'RitAv  &  Beane,  Props.  "Goshes  Democrat." 
Goshen,  tp.  of  Muscatine  co.,  la.     Pop.  l.'iSl. 
Goshen,  post-tp.  of  Hampshire  co.,  Mass.,  12  miles  N. 
W.  of  Northampton,  has  quarries  of  granite  and  flagging- 
stone,  and  manufactures  of  lumber.     It  affords  many  in- 
teresting minerals.     Pop.  368. 

Goshen,  post-tp.  of  Sullivan  co.,  N.  11.,  47  miles  W. 
of  Concord.  It  has  3  churches,  and  manufactures  of  leath- 
er, lumlier,  wooden  wares^  etc.     Pop.  507. 

Goshen,  post-v.  and  tp.  of  Orange  co.,  N.  Y.,  on  the 
Erie  li.  R,,  00  miles  from  New  York.  It  is  half-shire 
town,  with  court-house,  clerk's  and  surrogate's  ofiices. 
First  settled  in  1772.  and  incorporated  in  ISOy.  It  has  2 
banks,  1  savings  institution,  4-  churches,  schools  for  both 
sexes,  2  newspapers,  3  hotels,  foundry,  carriage,  and  sash 
and  blind  factories,  drain-tile  and  brick  works,  dry -goods, 
grocery,  hardware,  jewelry,  and  drug  stores,  with  all  the 
minor  branches  of  trade,  and  waterworks  supplying  an 
abundance  of  pure  water.  It  has  two  branch  railroads, 
the  Goshen  and  Deckcrtown,  12  miles,  and  the  AValkill  Val- 
ley, running  N.  to  Kingston,  43  miles.  Principal  business, 
dairying.     Pop.  of  v.  2205  ;  of  tp.  3903. 

Chas.  Mead,  En.  "Democrat." 
Goshen,  tp.  of  Auglaize  co.,  0.     Pop.  624. 
Goshen,  tp.  of  Belmont  co.,  0.     Pop.  21G.3. 
Goshen,  tp.  of  Champaign  co.,  0.     Pop.  1965. 
Goshen,  post-v.  of  Clermont  co.,  0,,  is  the  seat  of  a 
female  seminary.     It  is  24  miles  E.  by  N.  of  Cincinnati. 
Pop.  274;  of  Goshen  tp.  187(3. 

Goshen,  tp.  of  Hardin  co.,  0.     Pop.  928. 
Goshen,  tp.  of  Mahoning  co.,  0.     Pop.  1475. 
Goshen,  tp.  of  Tuscarawas  co,.  0.,  on  the  Lake  Shore 
,ind  Tuscarawas  Valley  R,  R.     It  contains  the  village  of 
New  PuiLAnELPHiA  (which  sec).     Pop.  4650. 
Goshen,  tp.  of  Clearfield  co.,  Pa.     Pop.  468. 
Goshen,  tp.  of  Addison  co.,  Vt.,  6  miles  N.  E.  of  Bran- 
don.    It  has  manufactures  of  lumber.     Pop.  330. 
Goshen  Hill,  tp.  of  Pike  co.,  Ala.     Pop.  1268. 
Goshen  Hill,  post-tp.  of  Union  co.,  S.  C.    Pop.  1431. 
Gos'iar,  town  of  the  German  empire,  in  Hanover,  on 
the  (iose.     It  is  a  very  old  town,  dating  back  to  the  time 
of  Henry  the  Fowler  (922).  but  most  of  its  old  splendor  is 
now  lost.    Of  its  fortifications  only  one  tower,  Der  Zirim/er, 
remains.     Of  its  cathedral  only  the  ]iorch  is  left.     The  im- 
perial palace  is  now  a  corn  magazine.    It  derives  its  present 
importance  mostly  from  the  neighboring  mines.     Pop.  7730. 
Gos'nold,  tp.   of   Dukes   co.,   Mass.,  comprising   the 
Elizabeth  Islands  (which  see).     The  islands  were  settled 


in  1602  by  a  colony  under  Bartholomew  Gosnold,  but  wero 

soon  abandoned.     The  Penikese  school  of  natural  science 
is  in  this  town.     Pop.  99. 

Gosnold  (Bartholomew),  an  English  mariner,  who 
first  appears  as  an  associate  of  Raleigh  in  his  unsuccessful 
attempt  to  found  a  colony  in  Virginia.  In  1602  he  sailed 
in  a  ship  containing  twenty  colonists  for  New  England  ; 
steered  directly  across  the  Atlantic,  instead  of  taking  the 
circuitous  southern  course  previously  chosen  by  naviga- 
tors. He  entered  ^lassachusetts  Bay,  named  Cape  Cod, 
discovered  No  Man's  Land,  and  named  it  Alartha's  Vine- 
yard (a  name  since  given  to  a  much  more  important  neigh- 
boring island),  and  planted  his  colony  on  Cuttyhunk  (now 
in  the  township  of  Gosnold,  Mass.) ;  but  the  settlers  be- 
came discouraged  and  soon  returned.  In  1606  he  led  an- 
other colonv  to  Virginia,  which  settled  at  Jamestown.  D. 
in  Virginia'Aug.  22,  1607. 

Gos'pel  and  Gospels.  Gospel  [.\ng.-Sax.  god-ispell, 
"  good  spell  "J  is  the  English  equivalent  for  the  Greek 
euay7t'Aio^  (from  eS.  *'  well,"  "  good,"  and  a-yycAAu,  to  "  bear 
message,"  to  "  bring  tidings,''  evayye^i^uj  to  '*  announce 
good  news")  and  the  Latin  evatujelinm.  It  means  (1) 
good  news,  glad  tidings  (originally  a  thanksgiving  or  sac- 
rifice for  good  news  I;  (2)  glad  tidings  of  salvation  by 
Christ;  (3)  the  historical  records  of  this  salvation,  or  of  the 
life,  death,  and  resurection  of  Christ  for  the  salvation  of  the 
world,  or  the  gospel  history,  which  we  have  in  a  fourfold 
form. 

1.  The  Canonical  Goupde. — They  are  properly  only  one 
and  the  same  gospel,  in  its  fourfold  aspect  and  relation 
to  the  human  race  ("the  fourfold  gospel,"  TeTpo/iop<i>of 
tvayytf^tof,  according  to  Irenai-us).  Hence  they  are  styled 
in  ancient  JISS.  the  Gospel  arrordhiff  to  (not  o/')  Matthew, 
.Mark,  Luke,  and  John.  The  first  and  fourth  are  by  apos- 
tles;  the  second  and  third  by  pupils  of  the  apostles,  and 
thus  indirectly  apostolical.  Mark  is  closely  connected  with 
Peter  (as  his  "interpreter"),  Luke  with  Paul  (as  his  com- 
panion in  missionary  travel  and  work).  The  first  three 
were  written  between  A.  D.  60  and  70,  certainly  before  the 
destruction  of  Jerusalem,  to  which  they  point  as  a  future 
event.  The  last  was  jirobably  written  towards  the  close  of 
the  first  century,  at  Ephesus.  Before  the  end  of  the  second 
century  they  were  generally  received  and  used  in  the 
churches  as  one  collection.  This  is  confirmed  by  the  inde- 
pendent testimnnies  of  the  Ante-Nicene  Fathers  (Justin 
Martyr,  Tatian,  Iren;\'us,  Tertullian,  Origen,  etc.).  by  the 
Gnostics,  and  other  heretics.  They  are  not  complete  biog- 
raphies of  Jesus,  but  selections  of  characteristic  features 
as  they  seemed  most  important  to  each  evangelist  for  the 
purpose  of  leading  his  readers  to  the  faith  that  Jesus  of 
Nazareth  is  the  promised  Messiah  and  Saviour  of  men. 

Each  Go.'^pel  has  a  marked  individuality,  corresponding 
to  the  author's  education,  talent,  taste,  and  mission.  Matthew 
wrote  in  Palestine  and  for  Jews,  to  show  them  that  Jesus 
is  the  fulfillerof  prophecy  and  the  true  King  and  Lawgiver 
of  Israel  ;  Mark  in  Rome,  for  Roman  readers,  to  exhibit 
Jesus  as  the  mighty  Wonder-worker  and  Son  of  God ; 
Luke,  for  Greeks  and  Gentiles,  to  set  Him  forth  as  the 
univeral  Saviour  of  all  men  ;  John,  for  Jewish  and  Gentile 
Christians  combined,  and  for  all  future  ages,  Matthew 
(formerly  a  tax-gatherer  and  accustomed  to  keeping  ac- 
counts) follows  the  topical  and  rubrical  order;  Luke  (an 
educated  Hellenist  and  a  physician),  the  chronological  or- 
der; John  (the  trusted  bosom  friend  of  Christ)  combines 
both  with  an  internal  development  of  the  growing  antag- 
onism between  Christ  and  carnal  Judaism  ;  Mark  gives, 
as  from  the  first  impressions  of  his  master,  the  impulsive 
Peter,  fresh,  rapid,  graphic  sketches.  The  first  three  evan- 
gelists agree  much  in  matter  and  language,  and  are,  con- 
sequently, called  Si/nnplisls  (their  Gospels  theai/uoplie  Gos- 
pels) :  John  stands  alone,  as  the  ideal  and  spiritual  evan- 
gelist who  introduces  us  into  the  holy  of  holies  ;  his  Gospel 
is  the  purest,  deepest,  and  sublimest  of  all  literary  com- 
positions, the  Gospel  of  Gospels,  "the  one,  true,  tender, 
main  Gospel,"  "the  heart  of  Christ."  (See  Schaff's  special 
introduction  to  Laxce's  Com.  ot^  John.)  Yet  the  first  three 
are  just  as  necessary,  and  give  the  historical  basis,  the  di- 
vine humanity  of  Christ,  while  John,  going  back  to  the  eter- 
nal Logos,  presents  to  us  the  incarnate  divinity  of  Christ. 
The  discrepancies  among  the  Gospels  in  minor  details 
confirm  the  independence  and  credibility  of  the  authors. 
The  genuineness  and  truthfulness  of  these  books  rest  on 
stronger  evidence  than  th.at  of  any  other  historical  records, 
ancient  or  modern.  This  has  been  acknowledged  by  emi- 
nent writers  who  are  free  from  all  doctrinal  or  sectarian  bias. 
Goethe  says:  "  I  regard  the  Gospels  as  thoroughly  genuine, 
for  we  see  in  them  the  reflection  of  a  majesty  which  pro- 
ceeded from  the  Person  of  Christ — a  majesty  which  is  as 
divine  as  anything  that  ever  appeared  on  earth."  Rous- 
seau remarks  that "  the  gospel  history  can  be  no  fiction,  else 
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th«  inventor  would  be  greater  than  the  hero  {rinrentenr  en 
»ernit  /jfitJi  iUitmniit  y«c  U  hiron) ;"  or  (as  Theodore  Parker 
8ay9(  it  would  lake  more  than  ii  Jesus  to  torfje  h  Jesu:^. 
And  yot  ihc  Je-us  of  the  Gospels  is  admitted  to  he  the 
purest  and  hi};hc:<t  chiiructer  couccivahle.  If  there  if*  no 
truth  and  reality  in  Ilim,  it  is  nowhere  else  to  be  found. 
Take  away  the  historical  Christ,  the  Life  and  Li;;ht  of  the 
world,  and  human  life  and  hintory  are  a:-  dark  as  midrii);ht, 
au  inscrutable  enij;"ia-  I  Fw  details  wee  arts.  li.vftuuN'V  OP 
THK  Gospels,  Matthew.  Maiik,  Iahv.,  and  Jons.) 

LiterntHre. — Thi^  has  immensely  increased  within  tho 
lant  thirty  years,  in  connection  with  the  very  numerous 
Livtfd  of  Jesus  by  SchleierniHchcr,  Strauss.  Xeander,  Ewald, 
Lan;;e,  Keim,  Ellicuti,  Andrews,  Farrar,  etc.  See  tho  crit- 
ical introductions  to  the  Xew  Testament  by  Do  W'ette, 
Rcuss.  Bleek.  I)a\'idson,  Guerike.  Wescott  {Inirml.  to  the 
Gnnprft);  the  commentaries  on  the  Gospels  by  Olshaiisen, 
De  Wefte.  Liicke.  Tholuck  (on  John  only),  Bleek,  Meyer, 
Lan<;e.  Xasi,  Alford.  and  Wordsworth:  and  monographs 
OD  the  si'vcral  (inspels,  especially  that  of  John,  too  numer- 
ous to  be  raenti<ined  here.  Ttsohendorf :  When  were  our 
GoMpelt  c'iinpoted /  (4th  ed.  IStiii,  translated  into  several 
luDguaj^cs.  even  tho  Russian  and  Turkish)  makes  an  able 
plea  for  the  genuineness  of  the  Gospels  from  historical 
evidence.  Comiuiro  the  careful  biblio^^mphical  lists  of  llase. 
in  his  Lfhen  Jfiii.  .')th  ed.  lJ<ti6,  p.  22  €cq.,  and  of  Ezra 
Abbot,  in  Smith's  /iiftf.  Dictionary  (Abbot's  and  llackett's 
ed.),  vol.  ii.  pp.  'J:i9-901. 

2.  Ap"rrfffjftiil  G'ogprh. — A  number  of  biographies  of 
Jesus  and  the  holy  family,  purporting;  to  como  from  apos- 
tles or  their  pupils,  but  written  in  the  second,  third,  and 
later  centuries  by  unknown  authors,  to  fill  out,  for  the 
satisfaction  of  an  idle  and  murbid  curiosity,  the  vacan- 
cies lefl  by  the  chaste  modesty  and  veracity  of  the  evan- 
gelists, espi-rcially  In  the  history  of  tho  infancy  of  Christ 
and  His  descent  into  Hades.  They  are  the  first  specimens 
of  religious  novels,  replete  with  extravagant  fancies  and 
unnatural  miracles  which  the  boy  Jesus  is  said  to  have 
performed  for  ostentation  and  amusement.  They  are  also 
glorificatiims  of  Mary  and  the  holy  family.  Tliey  are  re- 
lated to  the  canonical  Gospels  as  tho  counterfeit  to  the 
genuine  coin,  as  caricatures  to  the  original.  They  furnish 
indirectly  a  strong  argument  for  t!io  historical  Gospels, 
and  enable  us  to  trace  some  of  tho  traditions  and  super- 
stitions of  tho  mediaeval  Church  to  tlieir  proper  source. 
Thi(*  is  their  only  use.  They  have  no  historical  or  doctrinal 
or  literary  value  whatever.  The  principal  of  these  apocry- 
Jihal  produ'-'tions  are  tho  Gottpflo/Jmnrit  { Protevutif/ei ium) ; 
th*  d'tiptl  of  l*Hrnilo-Mntthtw  on  the  fit/iinc}/  o/  Martf  and 
J'n»m;  the  froKptd  tt/  the  XntSrittf  u/  Mart/;  tho  (ioHpr!  of 
Jn^rph  the  Carpenter;  the  (Jotpel  of  Thomas;  the  Guapel  of 
SirMlemnit;  tho  ActH  of  Pontiu«  Pifttfe;  and  his  Letter  to 
TiberinM  on  the  death  of  Christ.  The  references  in  tho  Ko- 
ran to  the  gospel  history  are  from  those  apocryphal  sources. 

Litertilure. — Tnil.O.  Codex  Apitrrt/phuH  Nor.  Tent.,  Leip- 
sic,  IS:t2;  TisniKNhoRF,  £rttn»/ffin  nporn/phn,  Lcipsic, 
IRS.*?:  the  same,  fte  Evnnf/.  ojiorr.  orit/iue  et  r/»H.  185 1; 
COWPKR.  The  Aporrifphat  Gotpefn,  London.  1S(»";  R.  HoP- 
MANX,  Daa  Lehen  Jeiu  iiaeh  den  Apokryphen,  Leipsic,  lSi»l. 

Philip  SriiAFr. 

Gos'port,  town  in  England  in  tho  county  of  Hunts, 
directly  opposite  Portsmoutli.  It  is  the  seat  of  the  K<iyjil 
Clarence  victualling-yard,  with  its  breweries  and  bakeries, 
and  has  lartre  iron-foundries  for  the  manufacture  of  anchors 
and  iron  cables,  and  extensive  storehouses  for  every  kind 
of  naval  provisions.     Pop.,  including  Alverstoke,  22,G;{JS. 

(iosport,  posttif.  of  Clarke  co.,  Ala.,  on  the  Alabama 
River,  nil)  miles  N.  by  K.  of  Mobile.     Pop.  600. 

(«Of)port,  noHt-v.  of  Wayne  tp.,  Owen  co.,  Ind.,  on  the 
W.  fork  of  White  River,  at  the  crossing  of  tho  Louisville 
New  Albany  and  (Miicago  and  the  Indiimapolis  lunl  Vin- 
cennes  R,  R-.,  44  miles  S.  W.  of  Indianapolis.  It  has  oue 
weekly  newspaper.      Pop.  860. 

<«o<iport,  posl-v.  of  Washington  tp.  Marion  co.,  la. 
Pop.  UK. 

<;o*)port,  tn.  of  Rockingham  co.,  N.  IT.,  consists  of 
St:»r,  White,  and  Londoner's  islands,  belonging  to  the  IsLKS 
OP  Siii.u.s  (which  see).  The  remaining  four  islands  of  the 
group  are  in  Maine.— Gosport  Villiijie,  on  Star  Island,  is  a 
fishing  town.  9  miles  S.  E.  of  Portsmouth.  White  Island 
light  is  in  lat.  12°  :>H'  X.,  Ion.  70<»  .".7'  :iO"  W.     Pop.  II L 

Go<tport«  fuburb  of  Portsmouth,  Va.,  on  the  Eli/alnth 
River.  2  miles  S.  of  Norfolk,  has  a  large  an<l  e\eelUnt 
government  dry  dock  and  navy  yard.      It  is  in  Norfolk  co. 

Cvos'sninfr*  tho  long  light  litaments  spun  by  certain 
small  spiders.  Some  of  these  lloat  in  the  air  and  carry  tho 
spider  with  Ihem.  perhaps  in  search  of  prey.  Others  urft 
stretched  upon  the  grounri,  and  are  believed  to  serve  to 
collect  the  dew,  of  which  many  sjiiders  have  been  observed 


I  to  drink  very  frequently.  In  the  folk-lore  of  various  nations 
they  are  regarded  as  shreds  of  the  Virgin  Mary's  ncck- 
clulh,  which  she  cast  away  at  the  time  of  her  assumption. 

I  («osse  I  Piiti.iP  Hknuv).  F.  R.  S.,  b.  in  Worcester,  Eng- 
land, .Apr.  fi,  LSIO;  lived  in  Newfoundland  1827-;t6,  in 
Canada  1S;{6-3.H,  and  in  Alabama  lS;j.S-;{9,  when  he  re- 
turned to  England,  .\uthor  of  Letters  from  Ahtbnmn;  The 
Canndian  Xotumfiit,  1S41I:  Itirds  of  Jnmaicft,  1847  (he 
was  in  Jamaica  1844 — lb)  .  an  Atha  of  Illustrafionn  for  the 
foregoing  work;  yntitmiint'it  Sojourn  in  Jamnien,  1S.'>]  ; 
Satural  Hininry,  4  V(»ls.,  1848-ol  :  Oeean  Deacribeil ;  Jilrrrg 
of  the  /able,  1S50;  History  of  the  Jeirti.  1S51  ;  Textboofc  of 
Zoolutjy,  \'!<^\  \  Aftsyria,  1852:  A  XaturaliKt'a  Rambles^ 
l.S.').'! ;  The  Aquarium,  IS.'J4  ,  Handbook  of  Murine  At/un- 
rium,  IH.^j  ;  ^farine  Zootoffy,  18oti ;  Ontphalon,  1S57  ;  Even- 
int/H  at  the  Mirroneope,  I8ait  ;  lioiiinnvt'  ff  Natural  History^ 
18C0-62  ;  Land  and  Sea,  1865  ;  and  other  works. 

GOHselies,  town  of  Belgium,  in  the  province  of  Hain- 
aut.  The  neighboring  coal-mines  are  important.  Pop.  0757. 

GosseMin    (Pascal   Francois  Josbph),   b.   at    LiUe, 

France,  Dec.  0,1751;  made  extensive  journeys  (1772-80) 
for  Uie  observation  of  facta  regarding  ancient  geography; 
and  after  this  time  earricil  on  his  studies  for  some  years  at 
the  public  expense.  In  17tMt  be  was  chosen  to  the  Academy. 
In  17'jy  he  was  made  director  and  keeper  of  medals  for  tho 
National  Library.  In  1-SlO  he  became  one  of  tho  chief 
editors  of  the  Journal  des  Savant'^.  D.  at  Paris  Feb.  7, 
IS30.  Among  his  most  important  works  are  Geoyrnphie 
des  GrecB  analysfe  (17'J0):  Jiechtrv/iett  ttur  la  ytoyraphte 
des  ancieu>t  ( 1798-1818),  besides  a  larffc  number  of  valuable 
monographs  upon  ancient  geography,  and  au  Atfaa  dts 
CarteHf  with  75  maps. 

Go'ta  [Swed.  Gota-eff],  a  large  river  in  Southern  Swe- 
den, carrying  the  water  from  Lake  Wener  to  the  Caltojrat. 
It  is  celebrated  fur  the  romantic  beauty  of  its  shores  and 
for  its  magnificent  cataracts,  of  which  TroUhUtta  ("the 
witch's  cap")  is  one  of  the  most  brilliant  and  imposing 
in  tho  world.  To  make  the  river  navigable,  and  to  cunnect 
it  with  the  Baltic  through  Lakes  Wener  and  Wetter,  a 
system  of  locks  and  canals  (TrollhattaaiuUiota  Canal)  has 
been  constructed,  which  is  an  admirable  work  of  engineer- 
ing art,  and  very  costly, 

<;otaiiia.     See  Gautama. 

<.o'tJima,  an  East  Indian  logician,  the  reputed  author 
of  the  .\'yaya  S^tra,  which  in  its  jircsent  form  is.  however, 
in  part  the  work  of  commentators.  The  time  of  Gotama's 
life  is  quite  unknown,  but  most  scholars  n.'^sign  him  a  high 
antitjuity.  The  related  events  of  his  life  arc  purely  fabu- 
lous. It  was  believed  by  Sir  William  Jones  that  Aristotle 
borrowed  the  syllogism  from  Gotama's  writings  ;  but  this 
opinion  is  now  rejected  by  most  critics,  as  is  also  the  belief 
that  (iotaina  was  indebted  to  the  Greeks. 

Go'thn,  town  of  (Jermany.  (he  capital  of  the  duchy  of 
Saxc-Coburg-Gotha,  on  the  loft  bank  of  the  Leine.  Its 
old  walls  and  fortifications  have  been  transformed  into 
boulevards  and  promenades,  and  the  whole  city  has  aniod- 
ern  and  elegant  apjicarancc.  The  ducal  palace,  Fricden- 
slein.  is  a  considerable  buihling.  ami  contains,  liesides  a 
library  of  150,0(111  volumes,  a  very  line  collection  of  coins 
and  medals.  Gotha  is  the  seat  of  much  literary  enter- 
prise (the  Gotha  Almanacj  the  gcogrni)lncal  establislnnent 
of  Justus  Perthes,  etc.)  and  considerable  industry  and  trade. 
Pop.  20.5'.H. 

(■o'tlia  Al'manac  (Afmanaeh  de  Oofhn^,  nn  annual 
register  containing  lists  of  govcrnnient  idlieiuls.  genealo- 
gies of  German  jnincely  families,  necrology,  diplomatic 
intelligence,  statislics,  etc.  It  is,  especially  of  late  years, 
a  work  of  very  grent  value.  It  is  published  at  Gotha.  in 
Germany.  From  ITi'I  to  I  SI)  I  it  was  published  in  the  (ier- 
inan  language.  Fmni  (hat  time  till  the  present  it  has  been 
published  both  in  French  and  (Jernnin. 

<>o'tliam  {Gofehani),ii  parish  of  Notts.  England,  whoso 
people  have  l>een  (according  to  Thoroton)  famous  ever  since 
King  John's  time  for  their  stupidity  ;  so  that  "  a  wise  man 
of  Gotham  "  became  a  synonym  for  a  fool.  Irving  in  his 
Sa/niaj/uudi  applied  the  name  (Gotham  to  New  York,  and 
the  appellation  is  still  a  familiar  one  in  the  l*.  S.  (For 
traditional  explanutiuns  of  the  ori^,'in  <»f  the  phrase  "  wise 
men  of  Gotham,"  see  W.  A.  Wiilklkii's   Ih'vt.  of  Noted 

Names  tf  f'irtion.) 

Goth'io  Aroh'ilOCture  has  been  treated  of  in  Ihc 
article  on  .Am  imi:'  ri  ni:.  ^-o  far  as  regards  its  a'sthelieal 
character,  nrnl  ils  conmction  with  (hat  period  of  modern 
civilization  during  which  it  originated,  and  whoso  nrtistio 
rcpreHcntittivo  it  is.  We  mid  here  a  few  items  of  its  sys- 
tem of  eonstructi<)n  and  of  its  history.  With  the  intro- 
duction  of  the  pninli'd  arch,  which  is  the  mtist  prominent 
feature  uf  Ihu  Gothic  stylo  und  tho  leading  priaciplu  iu 
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its  architectonic  system,  that  somewhat  heavy  and  gloomy 
aspect  disappeared  which  still  hovered  over  the  buildings 
of  the  Romanesque  style,  and  the  organization  of  the  dead 
masses  was  carried  through  with  such  a  minuteuess  and 
harmony  that  the  whole  building  looked  like  a  living  being. 
On  entering  the  Gothic  cathedral,  with  its  vaults  floating 
aloft  on  delicate  ribs  branching  off  from  the  top  of  its 
stately  pillars,  the  modern  critic  feels  himself  so  strongly 
reminded  of  the  dome  of  the  forest  that  he  declares  the 
building  to  be  an  imitation  of  nature;  but.  however  that 
mav  be,  a  closer  study  shows  that  this  audacious  construc- 
tion rests  on  the  most  subtle  calculations.  The  first  ad- 
vantage which  the  pointed  arch  offered  over  the  semi- 
circular, and  that  one  which  probably  led  to  its  adoption, 
lay  in  the  circumstance  that  it  allowed  arches  of  different 
span  to  be  combined  into  the  same  system,  as  by  construct- 
ing them  on  different  radii  they  could  be  carried  to  the 
same  height.  Thus,  it  became  as  easy  to  vault  an  oblong 
as  a  square  place,  and  a  much  greater  freedom  was  at- 
tained for  the  ground-plan.  But  there  was  another  cir- 
cumstance whifh  proved  of  still  greater  consequence.  The 
tunnel-vault  pressed  with  equal  torce  along  the  whole  line 
of  its  abutment,  and  the  thrust  was  lateral.  It  conse- 
quently demanded  very  strong  and  solid  side-walls  to  rest 
on.  The  pressure  of  the  pointed  arch  was  more  perpen- 
dicular, and  by  developing  the  groin-ribs  its  whole  force 
was  gathered  into  the  four  points  of  abutment,  which  it 
now  became  sutficient  to  support,  while  the  intermediate 
wall  might  be  broken  almost  at  pleasure.  The  nave-pier 
was  folded  together  and  formed  into  a  pillar  which,  like 
a  bundle  of  columns,  arose  to  the  sustaining  ]toint.  each 
shaft  receiving  there  its 
part  of  the  vault  to  carry. 
And  thus  room  was  made 
for  the  large  windows 
which,  filled  with  stained 
glass,  a  contemporary 
invention,  flooded  the 
vaults  with  a  soft,  sub- 
dued light,  that  actually 
touched  the  sense  of  sight 
like  the  shadow  of  the 
forest.  Also,  the  exte- 
rior of  the  building  un- 
derwent characteristic 
changes  consequent  upon 
the  introduction  of  the 
pointed  areh.  As  the 
pressure  became  more 
and  more  concentrated 
in  single  points,  it  be- 
came more  and  more 
ditficult  to  support  and 
secure  these  points,  es- 
pecially to  enable  them 
to  resist  the  thrust  of 
the  wall.  Buttresses 
were  carried  along  the 
exterior  of  the  side-wall 
to  the  height  of  the  sus- 
taining point,  but  as  the 
nave  rose  considerably 
above  the  aisles,  the  but- 
tresses had  to  be  carried 
considerably  above  the 
height  of  the  w.-vU  of  the  aisle,  and  to  be  connected  by 
arches  with  the  wall  of  the  nave.  These  flying  buttresses 
and  flying  arches  were  highly  ornamented  and  covered 
with  exquisite  stone  carvings,  which  at  some  distance  gave 
the  building  an  aspect  as  if  a  veil  of  elegant  lace  had  been 
thrown  over  it. 

The  Gothic  style  which  flourished  from  the  middle  of 
the  twelfth  to  the  middle  of  the  fourteenth  century,  origi- 
nated in  Paris  un<ler  the  influence  of  the  rich  architectural 
monuments  of  Normandy,  Burgundy,  and  Provence,  and 
spread  very  rapidly  to  England,  Germany.  Italy,  Spain, 
and  the  Scandinavian  countries.  The  first  fully-developed 
example  is  the  cathedral  of  St.  Denis,  near  Paris,  conse- 
crated in  1144,  but  it  was  soon  followed  by  others  more 
magnificent  and  more  characteristic.  The  cathedral  of 
Notre  Dame  in  Paris  was  begun  in  1163,  Pope  Alexander 
III.  laying  the  first  stone.  In  1182  the  high  altar  was 
consecrated  ;  in  122;i  the  W.  front  was  finished;  in  1257  the 
southern  transept;  in  l.'H2  the  northern.  The  length  of 
the  interior  is  300  feet;  the  width  of  the  transepts.  144 
feet;  the  height  of  the  vaults,  105  feet :  and  of  the  towers. 
224  feet.  In  both  these  buildings,  however,  as  well  as 
in  the  beautiful  cathedral  of  Chartres.  built  1105-1260. 
there  are  still  some  traces  left  of  the  Romanesque  style, 
hut  in  the  cathedral  of  Rheiins,  begun  in  1212,  the  Gothic 
style  is  carried  through  to   the  smallest  detail,  and  the 
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cathedral  of  Amiens,  built  1220-S8,  is  generally  con- 
sidered as  representing  the  highest  degree  of  perfection 
which  the  style  ever  reached.  Its  dimensions  are — length 
of  the  whole  edifice,  415  feet;  width  of  the  transepts,  1S2 
feet ;  height  of  .«pire.  420  feet.  But  although  it  was  impossi- 
ble to  attain  any  higher  degree  of  refinement  and  elegance 
in  the  details  without  losing  something  of  the  nobleness  of 
the  general  character,  the  French  architects,  in  their  rest- 
less eagerness  after  progress  and  improvement,  pushed 
the  audacity  of  their  constructions  farther  and  farther. 
The  breadth  and  height  of  the  nave  of  the  cathedral  of 
Amiens  are  respectively  42  and  132  feet;  those  of  the 
cathedral  of  Beauvais  were  45  and  146,  but  twelve  years 
after  its  erection  (in  1284)  it  fell,  and  had  to  be  rebuilt  on 
another  plan.  Stopped  in  this  line,  and  yet  passionately 
fond  of  novelties,  the  architects  now  subjected  the  details 
to  arbitrary  modifications,  and  the  decay  of  the  Gothic  style 
began  in  France  with  that  style  of  decoration  which  is 
called  Fhtmboynni,  and  which  is  most  conspicuous  in  the 
tracework  of  the  windows. 

In  England  the  Gothic  style  was  introduced  by  William 
of  Sens,  who  built  the  cathedral  of  Canterbury  in  1174. 
Then  followed  Westminster  Abbey  in  London,  built  1245-69, 
and  the  cathedral  of  Salisbury,  built  1220-58,  and  generally 
considered  the  most  perfect  example  of  the  Enrlij  Euf/lisk 
style.  In  the  fourteenth  century  a  movement  took  place 
somewhat  similar  to  the  Flamboyant,  and  the  most  celebrat- 
ed of  this,  the  lirmroted  style,  are  the  cathedral  of  Exeter, 
built  1327-69,  and  that  of  York,  built  a  little  later.  In  the 
fifteenth  century  the  Decorated  style  was  succeeded  by  the 
Perpeuiliculnr;  and  with  this  movement  begins  the  decline 
of  the  Gothic  style.  But  Gothic  architecture  in  England 
was  by  no  means  a  repetition  of  French  models;  it  was  an 
independent  adoption  and  followed  an  independent  course 
of  development.  Not  only  is  the  general  character  of  the 
French  and  English  buildings  of  this  style  very  different, 
but  also  their  plan  and  construction  show  striking  difi'er- 
ences.  The  English  cathedral  is  square-ended,  the  French 
semicircular;  the  English  has  large  transepts,  the  French 
almost  none  ;  the  English  is  long  and  low,  the  French  short 
and  high.  The  cathedral  of  Salisbury  is  430  feet  long,  but 
its  nave  is  only  33  feet  wide  and  78  feet  high.  Less  origi- 
nal, and  consequently  less  interesting,  is  the  development 
of  the  Gothic  style  in  Germany,  though  it  is  represented 
by  several  fine  buildings,  of  which  the  cathedral  of  Cologne 
and  the  church  of  St.  Stephen  in  Vienna  are  the  most 
celebrated.  The  interior  of  the  latter  makes  a  somewhat 
peculiar  impression,  as  the  nave  and  the  aisles  are  nearly 
equally  high,  and  the  nave  without  windows;  but  the  ex- 
terior is  very  richly  decorated,  aud  tho  spire,  435  feet  high, 
magnificent;  finished  in  1433.  Cllmens  Petersen. 

Gothic  Language  and  Literature.  See  Ulfilas, 
by  Prof.  C.  Petersen,  A.  M. 

Gothland,  or  Gottland  [Swed.  ffo(n/7Are],  the  south- 
ernmost province  of  Sweden.  Area.  37.000  square  miles. 
Pop.  2,445,370.  The  northern  part  is  mountainous,  rich  in 
iron,  copper,  alum,  and  nickel,  and  covered  with  forests  of 
pine.  The  southern  part  is  very  fertile  and  well  suited  for 
agriculture.  (See  Gottland.) 

Goths,  The,  occupied  originally  the  regions  along  the 
northern  and  north-eastern  shores  of  the  Black  Sea,  from 
the  mouth  of  the  Danube  to  that  of  the  Don.  Several 
centuries  before  our  era  one  or  more  swarms  of  these  Goths 
crossed  through  Central  and  Northern  Europe,  one  portion 
of  them  invading  and  conquering  Scandinavia,  and  the 
others  settling  S.  of  the  Baltic,  between  the  Oder  and  the 
Vistula.  Here  Pytheas  from  i\larseilles,  who  calls  them 
Guttoues,  visited  them  in  the  time  of  Alexander  the  (Jreat; 
and  they  still  lived  here  when  Tacitus,  who  calls  them 
Gothones,  wrote  his  GfriiKinia.  It  was  not  until  the  third 
century  of  our  era.  however,  that  the  original  Goths  became 
known  to  the  Romans,  who  generally  confounded  or  even 
identified  them  with  their  neighbors,  the  Getae.  Several 
modern  historians  believe  that  those  Goths  whom  the  Ro- 
mans met  at  the  Black  Sea  descended  either  from  the  Scan- 
dinavian or  from  the  Germanic  Goths;  but  the  truth  is 
th.at  they  were  the  original  stem  from  which  those  two  other 
tribes  branched  off.  It  is  certain  that  the  Scandinavian 
and  Germanic  Goths  came  from  the  Black  Sea,  and  there 
is  not  the  least  proof  of  any  one  of  them  ever  returning. 
On  the  contrary,  such  a  movement  of  a  people  from  W.  to 
E.  would  at  that  time  have  been  extremely  difficult,  not  to 
say  impossible,  as  it  would  have  compelled  them  to  face 
and  fight  the  innumerable  swarms  which  poured  into  Eu- 
rope from  Asia,  all  moving  from  E.  to  W.  The  Goths  of 
the  Black  Sea  never  saw  the  Baltic,  but  their  brothers  did. 
During  the  reign  of  Alexander  Severus  (222-235  a.  n.) 
the  Goths  began  to  invade  the  Roman  province  of  Dacia. 
In  250  they  met  and  defeated  the  emperor  Dccius  at  Philip- 
popolis,  and  the  following  year  they  defeated  him  a  second 
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time,  and  killed  him.  In  258  they  had  procured  a  fleet  and 
took  Trebizond,  aud  in  262  they  came  with  500  vessels  be- 
fore the  Pira'us,  and  took  and  plundered  Athens.  They 
now  began  to  threaten  Italy,  but  in  269  the  emperor  Clau- 
dius, the  guccesior  of  (jallienus,  defeated  them,  sunk  their 
fleet,  and  pursued  thcin  into  Mt.  Hieinus,  in  whose  ravines 
as  many  of  them  are  said  to  havcdiedof  famine  as  had  fallen 
in  the  battle.  In  spite  of  this  heavy  reverse,  they  compelled 
(in  272}  the  successor  of  Claudius,  Aurelian,  to  give  them  the 
province  of  Dacia,  where  they  settled,  and  where  they  kept 
comparatively  quiet  for  nearly  a  century  :  indeed,  one  part 
of  them,  the"  so-called  Mcesogoths,  who  settled  in  Mtesia, 
KavL*  up  wai  altogether  and  befamo  an  agricultural  people. 
During  this  period  of  quiet  life  the  Goths  were  converted 
to  Christianity  by  Bishop  Ulfilas,  who  translated  the  Bible 
into  their  language,  and  it  was  also  during  this  pt-riod  that 
the  division  sprang  up  between  the  Ontroifothft.  living  along 
the  shores  of  the  Black  Sea,  an<l  the  Vishjotfut,  on  the  banks 
of  the  Danube  in  the  Daeian  provinces — a  division  whieh 
maintained  itself  through  the  rest  of  their  history.  When 
Theodosius  the  Great  died  in  395,  and  the  Koman  empire 
was  divided  between  Arcadius  and  Honorius,  the  Visigoths 
rose  and  began  to  wander.  They  first  invaded  Greece,  then 
Italy.  In  410  their  famous  king,  Alaric,  conquered  and 
sacked  Rome,  but  his  successor,  Athaulf,  after  marrying 
llonorius'8  sister.  Placidia.  left  Italy  and  went  into  Gaul. 
In  112  the  Visigoths  crosse<I  the  Pyrenees  and  established 
a  largo  and  flourishing  empire,  comprising  the  southern 
part  of  France  and  the  northern  part  of  Spain,  with  Tou- 
louse for  its  capital.  Their  possessions  N.  of  the  Pyrenees 
they  lost  in  the  beginning  of  the  sixth  century,  being  com- 
pelled to  cede  them  to  Clovis,  the  king  of  the  Franks.  But 
in  Spain  they  prospered  till  the  beginning  of  the  eighth 
century,  when  (in  711)  they  were  routed  by  the  Saracens  at 
Xeres  de  la  Frontera.  their  empire  broken  up,  and  their 
name  a.s  a  people  wiped  out  of  the  map.  In  liSfj  the  Ostro- 
gotl»s  tried  to  cross  the  Danube,  but  were  completely  routed 
by  the  Romans,  aud  had  to  retreat  into  Lydia  and  Phrygia. 
lience  they  went  with  Attila  on  his  campaign  into  Gaul, 
where  they  fought  (152)  at  Chilons-sur-Marne  against  their 
own  brethren,  the  Visigoths.  After  the  battle  they  settled 
for  some  time  in  Pannonia,  where  they  grow  strong  and  ex- 
acted a  handsome  yearly  tribute  from  the  emperor  of  Con- 
stani-inople.  But  their  greatest  success  they  achieved  under 
Theodoric,  who  ruled  over  them  from  475  to  526.  First  ho 
conquered  Bosnia,  .Servia,  Wallachia,  Transylvania,  and 
Dalmatia  from  (he  East  Koman  enipire,  and  then  (in  486) 
he  deseeniled  into  Duly,  ih-foated  Gdoacer,  and  fi.rmed  a 
large  kingdom,  bound*- 1  .V.  W.  and  X.  by  the  Rhone  and 
the  Danube,  and  with  Ravenna  fur  its  capital.  Theodoric 
was  not  only  a  man  with  a  natural  talent  as  a  general  and 
statesman,  but  also  a  man  of  culture.  Italy  was  better 
g  (verned  under  him  and  his  successors  than  it  had  been  for 
the  prr>vious  two  centuries:  ijut  soon  after  his  death  tho 
Ka-tt  Koman  generals,  Belisarius  and  Xarses,  succeeded  in 
breaking  down  the  Ostrogothic  empire  in  Italy,  ancl  with  tho 
death  ut^  Teias,  the  last  king  (in  653),  oven  the  name  of  tho 
nation  vanished  from  history.  Clemk.vs  Pktkusen. 

Got'tcnblirf^  [Swed.  Gotahorf/],  town  of  Sweden,  in  tho 
province  of  (iothljind.  on  the  Gota,  near  its  mouth.  It  has 
an  excellent  harbor  ami  a  considerable  trade,  exporting  Iron, 
copper,  timljcr,  tar.  and  lish.  Also  us  a  manufaeturiug  |)laee 
it  is  rising;  its  shipbuilding  and  manufactures  of  sailcloth 
are  iinpi»rtant.      Pop.  51t,;ii;U, 

<>ot'tosrhalk,  or  (■odescalc  {Oothe«ch'tlcu8  Fnlrfen- 
tiiii).  b.  at  .Mcntz,  Germany,  about  S()6;  became  a  Bene- 
dictine of  Fulda.  wiiere,  wishing  f>t29)  to  return  to  tho 
world,  he  was  restrained  by  tho  abbot  Kaban  ;  studied  at 
Paris  and  Orbais;  devoted  himself  to  the  study  of  Augus- 
tine and  tho  propagation  of  the  preclestinarian  doctrines; 
was  everywhere  opposed,  especially  by  Nothingus.  bishop 
of  Verona,  and  hy  his  old  master  Kabun,  now  arehbishoj) 
of  Mentz;  condemned  by  the  Council  of  Mc-ntz  HIS;  tried 
by  Ilincmarof  Khoims  and  Charles  tho  liahl  at  Quiercy 
(S49  A.  I).);  flogged  in  presence  of  the  king  and  bishops, 
and  imprisonc'i  for  life  in  the  abbey  of  Iliiutvilliers,  where 
he  d.  Oct.  ;((),  S67.  Ilinemar  denying  him  the  eonsolalions 
of  the  Church  in  his  last  hours.  Keniigius  of  Lyons,  Ful- 
genlius  of  Troyes,  and  Ratramn  of  Corby  were  among  his 
derenders,  and  Scolus  Krigena  wrote  a  treatise  agjiinst 
him.  A  Li/f  of  ilolteschalk  by  Archbishop  Usshcr  ap- 
peared in  16lit,  and  Mauguin  in  1650  published  the  oxist- 
inii  fragineiils  of  his  works. 

<«oU'lan<U  or  («othlaiill,  nn  island  in  the  Baltic  be- 
longing to  Sweden,  itnd  situute>l  in  Int.  56°  55'  \.  and  Ion. 
1S°  10'  !■:.  Area.  1227  squarcMniles.  Pop.  11.575.  Wisby, 
its  p.-incip!il  town,  was  once  a  most  fluurisliirig  city  belong- 
ing to  (he   Ilanseatic  League;    now   it  is  in   ruins.      (.Sue 
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Got'tiugen,  town  of  Prussia,  in  the  province  of  Hun- 


over,  on  the  Leine.  It  has  a  neat  and  quiet  appearance, 
and  some  manufactures  of  woollens,  tobacco,  and  leather. 
but  it  depends  chiefly  on  its  university,  with  which  are 
connected  an  excellent  library  of  400,000  vols.,  a  museum, 
a  botanical  garden,  an  observatory,  an  anatomical  theatre, 
a  chemical  laboratory,  and  other  scientific  institutions.  It 
was  founded  in  1737  by  George  II.,  king  of  England  and 
elector  of  Hanover,  and  the  magnificent  scale  on  which  it 
was  established  and  maintained  made  it  soon  one  of  the 
most  celebrated  universities  of  Germany.  In  this  century 
tho  University  of  Berlin,  founded  in  ISIO,  has  thrown  it 
somewhat  into  the  shade.  Its  number  of  students,  whicdi 
in  1S23  amounted  to  1547,  fell  in  1831  to  1123,  and  in  1834 
to  S60.  In  1  S3 7  five  of  its  most  celebrated  professors  — 
among  them  tho  two  Grimms  and  Gcrvinus — were  expelled 
for  political  reasons,  and  in  1S64  the  number  of  students 
amounted  only  to  737.  It  is  nevertheless  still  an  institu- 
tion of  great  repute  and  influence.     Pop.  of  town,  15,S41. 

Gotts'chatk  (Loris  JIonEAr),an  American  pianist  and 
composer,  b.  in  New  Orleans,  La.,  May  IS,  1S29  ;  d.  at  Ti- 
juca,  near  Rio  Janeiro,  Brazil,  Dec.  18,  1SC9.  When  but 
seven  3"cars  old  he  gave  a  concert.  At  twelve  his  father 
sent  him  to  Paris,  where  he  had  instruction  in  the  science 
and  art  of  music  from  the  best  masters.  lie  gave  concerts 
in  France,  Switzerland,  and  Spain,  and  achieved  a  high 
reputation  before  his  countrymen  knew  him.  Afterwards 
he  was  heard  in  tho  chief  cities  of  the  Union,  in  Mexico, 
South  America,  and  even  in  Australia.  His  pianoforte 
comjiositions,  which  are  numerous  and  peculiar,  are  cha- 
racterized by  passion,  often  tumultuous,  but  often  subtle, 
dreamy,  and  tender.  His  own  style  combined  dash  and 
pathos  with  brilliant  effect.  Gottscluilk  was  popular  as  a 
man  and  admired  as  an  artist.  Among  other  decorations, 
he  received  that  of  the  Legion  of  Honor  and  the  order  of 
Isabella  the  Catholic.  His  death  caused  great  lamentation 
and  excitement,  and  he  was  buried  with  distinguished 
honors.  0.  B.  Fuothisghaxi. 

Gott'sched  (Johann  Christoph)  was  b.  Feb.  2. 1700.  at 
Judithcnkirch,  near  Konigsberg,  Prussia:  studied  the  lan- 
guages and  literature,  and  was  professor  first  in  eloquence 
and  poetry,  then  in  logic  and  metaphysics  in  Leipsic,  where 
he  d.  Dec.  12,  1706.  Atone  time  he  was  supreme  lawgiver 
in  Germany  in  matters  of  taste,  and  exercised  a  great  in- 
fluence. He  attacked  the  second  Silesian  school  of  poets, 
among  whom  Lohenstein  was  the  most  remarkable,  and 
whose  characteristic  was  a  wild  and  chaotic  bombast.  He 
was  himself  a  representative  of  French  taste,  of  its  order, 
correctness,  and  elegance:  and  although  he  was  a  poor 
poet  (his  great  tragedy.  T/ic  I{'/in;f  C<iU>,  is  a  miserable 
production),  both  he  and  his  wife  possessed  great  mastery 
of  language,  and  translated  with  case,  and  not  without 
taste,  one  piece  after  the  other  from  the  French.  His  inti- 
mate connection  with  Mrs.  Neuber,  the  manager  of  the  best 
troop  of  actors  at  that  time  in  tJerniany.  aff"ordcd  him  a 
very  eflicacious  means  of  iuculeating  his  ideas  (hi  the  pub- 
lic, and  he  was  moreover  supported  by  all  the  (Jcrman 
courts,  which  acknowledged  or  even  noticed  notiiing  unless 
it  came  from  Versailles.  He  actually  crushed  the  second 
Silesian  school,  and  stood  for  sevirral  years  as  the  dictator 
of  the  (Jerman  literature.  Then  lie  had  himself  to  experi- 
ence opposition.  The  Swiss  school  arose,  headed  by  Bod- 
mcr.  Bodmerwas  a  man  of  small  jioctical  gift,  but  of  con- 
siderable critical  talent.  His  taste  was  English,  and  na- 
tionality in  literature  was  with  him  more  than  an  idea;  it 
was  a  principle.  He  attacked  Gotlsehed  very  severely  in 
a  long  scries  of  criticisms,  and  when,  shortly  after,  Klop- 
stoek  and  Leasing  came  forth  and  gave  practical  evidence 
of  the  soundness  and  correctness  of  Bodmer's  jirinciplcs, 
poor  (iottsehcd  tumbled  from  his  throne,  and  became  the 
laughing-stock  of  all  Germany.         Clemens  Petersen. 

<-oll'(la,or  Ter'gouw,  townof  the  Netherlands,  in  the 
province  of  Soutli  llolliLiid.  on  theVssel.  Its  church  of  St. 
John  is  celebrated  for  its  gliiss-stained  windows  of  tho  six- 
teenth century.  Gout^a  has  largi;  manufactures  of  bricks, 
cheese,  tiles,  pottery,  and  clay  pipes.      Pop.  15,776. 

Goiif^h  (Rt.  Hon.  Hinii),  Viscoi'VT,  b.  at  Woodstown. 
Ireliind.  Nov.  .'!,  1779;  joined  the  army  1701  ;  served  with 
distinction  at  the  Cape  of  (Jnod  Mope  1705,  and  in  Spain 
1SIH)-13.  where  he  was  thrice  wounded;  became  a  nmjor- 
general  ISiid;  went  to  India  ls;{7;  led  the  land-forces  in 
the  Chinese  opium  war  ISII;  wa»  made  a  baronet  and 
G.  C.  B.  ls(2:  and  commanded  the  British  forces  ngaiuRt 
the  Mahrattas  IS  l!!,  und  the  Sikhs  1S15;  was  made  a  bnron 
1H|(>;  eonniiiindcd  in  the  secnnd  Sikh  war  iSltUp.i.  but  in 
eonsequriiee  of  tho  terrible  Insses  inflicted  upon  (he  British 
by  the  Sikhs  his  generalship  began  to  be  erilieincd.  although 
all  his  battles  were  victories:  and  Sir  ('harles  Napier  in 
1S40  took  his  place.  (iough  was  created  viscount  and 
handsomely  pensioned  (ISIO).  made  colonel  of  \\\v  borse- 
guards  lH54,  K.  P.  1857,  privy  councillor  1850,  G.  C.  S.  I. 
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1S61,  field-marshal  1862.  D.  Mar.  2,  1869,  and  was  suc- 
ceeded as  viscouut  b;;'  his  sou,  Lord  George  Stephens 
GouGH  (b.  Jan  18,  ISIj). 

Gough  (John  B.),  b.  at  Pandgate,  Kent,  England,  Aug. 
22,  1817;  came  in  1829  to  the  U.  S. ;  became  a  bookbinder, 
and  after  some  years  of  poverty,  caused  by  intemperance, 
he  reformed,  and  in  1S43  became  a  temperance  lecturer, 
and  labored  with  great  zeal  and  success  in  the  U.  S.  and  in 
England  {lSa3).  He  also  attained  great  reputation  as  an 
orator  upon  other  themes.  Resides  in  AVest  Boylston, 
Mass.     (See  his  Aufobiof/rajihi/,  1848;  enlarged,  1870. J 

Goulard's  Cerate ;  Goulard's  Extract.  See 
LiMi:.  Mkdicinal  Uses  of. 

Gourburn,  city,  cap.  of  Argyle  co.,  New  South  Wales, 
Australia,  120  miles  by  rail  S.  W.  of  Sidney.  It  has  an 
Anglican  and  a  Roman  Catholic  bishop.     Pop.  3a00. 

Gould  (ArciSTUs  Addison),  M.  D.,  son  of  N.  D.  Gould, 
a  famous  teacher  of  music  and  writing,  b.  at  New  Ipswich, 
N.  11.,  Apr.  2:i,  1805;  graduated  at  Harvard  1825;  was  for 
some  time  scientific  instructor  in  Harvard  University,  and 
in  1856  became  one  of  the  physicians  of  the  Massachusetts 
General  Hospital,  Boston.  Author  of  many  scientific  pa- 
pers; of  a  System  of  ^nturnl  Histori/,  1833  ;  Report  on  the 
Invertebrate  Animals  of  MasaachuHrttSy  1841  ;  reports  on 
mollusks  collected  by  the  Wilkes  and  the  Ringgold  and 
Rogers  expeditions;  Otia  Concholofficoy  1863;  translated 
works  of  Gall  and  Lamarck;  with  L.  Agassiz  published 
Principles  uf  Zoulvjij,  1848.     I),  at  Boston  Sept.  15,  1866. 

Gould  (Benjamin  ApTnoRp).b.  at  Lancaster,  Mass.,  June 
15,  1787,  was  the  son  of  Capt.  Benjamin  Gould,  an  officer 
in  the  war  of  Independence,  wlio  had  borne  a  prominent 
part  in  the  battles  of  Lexington,  Bunker  Hill,  and  Sarato- 
ga, as  well  as  in  the  detection  of  the  treachery  of  Arnold. 
After  graduating  at  Harvard  College  in  1814,  he  was  ap- 
pointed to  the  charge  of  the  Public  Latin  School  of  Boston, 
which  soon  assumed,  and  long  maintained,  the  highest  po- 
sition of  any  institution  in  the  country  for  thoroughness 
in  classical  teaching.  He  was  the  first  American  editor 
of  any  classical  author,  and  besides  his  improved  and  re- 
vised Latin  grammar,  which  was  a  novelty  in  America,  and 
long  remained  a  textbook,  he  prepared  critical  editions  of 
Horace,  Ovid,  and  Virgil,  which,  although  intended  as 
textbooks  for  the  Boston  Latin  School  only,  found  at  onco 
an  extensive  circulation  through  the  country.  He  con- 
tinued in  charge  of  the  Latin  School  till  1828,  when  his 
health  compelled  him  to  abandon  prolonged  literary  occu- 
■pations.  He  subsequently  filled  many  important  public  ])o- 
sitions  in  his  native  State,  and  d.  Oct.  24,  1859. 

Gould  (Benjamin  Apthorp),  Pn.  B.,  LL.D.,  son  of  the 
foregoing,  wash,  in  Boston  Sept.  27, 1824.  After  graduating 
at  Harvard  College  in  1844,  he  devoted  himself  to  the  study 
of  astronomy,  prosecuting  this  at  the  observatories  of  Green- 
wich, Paris,  Berlin,  Gottingen.  and  Altona,  and  returning 
home  in  Dec,  1848.  In  1849  he  established  at  Cambridge 
the  AHtronomical  Journal,  a  periodical  dedicated  solely  to 
original  investigations,  which  he  maintained,  chiefly  at  his 
own  expense,  until  1861,  when  the  war  rendered  its  suspen- 
sion necessary.  In  1851  he  took  charge  of  the  longitude 
operations  of  the  Coast  Survey,  to  which  Bache  and  Walk- 
er had  just  begun  the  application  of  the  electric  telegraph. 
This  method  he  extended  and  perfected,  until  in  1866  about 
twenty  longitudes  had  been  determined  in  the  U.  S.  with 
the  highest  precision  yet  attainable  by  modern  science. 
Immediately  on  the  successful  completion  of  the  Trans- 
atlantic cable  in  that  j'car,  he  established  an  observatory 
at  Valentia  in  Ireland,  and  established  its  longitude  from 
Newfoundland  on  the  one  hand  and  Greenwich  on  the 
other,  thus  completing  a  series  of  telegraphic  longitude 
measurements  from  the  Royal  Observatory  to  New  Orleans, 
and  connecting  these  with  the  new  European  series  from 
Greenwich  to  the  Ural  Mountains.  In  1855,  the  Dudley 
Observatory  at  Albany  having  been  organized,  its  manage- 
ment was  committed  to  a  scientific  council  consisting  of 
Messrs.  Bache.  Henry,  Peirce,  and  Gould,  and  its  director- 
ship was  confided  to  Dr.  Gould,  who  accepted  it  without 
remuneration,  planning  the  principal  instruments  and 
superintending  their  construction.  Here,  for  the  first  time, 
a  normal  clock,  phieed  in  a  position  as  free  as  possible 
from  atmospheric  influences,  gave  its  time  telegraphically 
to  dials  in  the  observing-rooins.  Important  modifications, 
almost  universally  adopted  since  that  time,  were  introduced 
in  the  meridian  instruments,  and  the  now  celebrated  difl"er- 
ence-engine  of  Scheutz  was  procured,  ami  used  in  calcu- 
lating astronomical  tables.  A  uranomefry,  containing 
the  magnitudes  to  tenths  of  a  unit  for  all  stars  visible 
to  the  naked  eye  between  60°  N.  and  2°  S.,  was  also  pre- 
pared as  jireliminary  to  the  sharp  determination  of  the 
positions  of  the  stars  which  it  contained.  The  conflict 
betweon  the  trustees  of  the  institution  and  the  scientific 
council  belongs  to   the  history  of  American  science.     In 


addition  to  the  management  of  the  construction  and  equip- 
ment of  the  observatory  for  more  than  three  years  without 
remuneration,  he  hud  incurred  a  very  large  personal  in- 
debteilness  for  the  expense  of  its  cfjuipment,  etc.,  which 
entailed  upon  him  the  necessity  of  some  years  of  subse- 
quent labor  in  non-scientific  avocations,  and  seriously  in- 
terfered with  the  Astronouu'calJoiirnal.  In  1863,  the  Sani- 
tary Commission  having  requested  Dr.  Gould  to  take  charge 
of  their  statistics,  he  organized  in  connection  with  these  an 
elaborate  system  of  anthropological  measurements,  which 
were  subsequently  computed  and  tabulated.  From  the  dis- 
cussion of  the  ages  of  our  soldiers  in  connection  with  the 
census,  he  deduced  the  curious  formula  which  seems  to 
control  the  distribution  of  a  population  according  to  ages, 
and  which  has  been  singularly  verified  by  subsequent  cen- 
suses of  this  and  other  countries.  The  law  of  growth  in 
human  stature  was  also  elicited  by  these  researches,  as  also 
the  normal  relation  between  height  and  weight,  and  the 
typical  proportions  of  the  human  body.  In  1870  he  went 
to  South  America  to  establish  a  national  observatory  for 
the  Argentine  Republic  at  Cordova  and  complete  the  cata- 
logue of  the  southern  stars — a  work  which  was  nearly  ac- 
complished in  Apr.,  1874;  at  which  date  he  had  likewise 
organized  a  national  meteorological  ofiice,  and  maiJe  va- 
rious telegraphic  determinations  of  longitude,  and  also 
prepared  ibr  publication  a  uranometry  and  charts  of  the 
southern  heavens. 

Gould  (Hannah  Flagg),  b.  at  Lancaster,  Mass.,  1789. 
Her  ])oems,  published  in  1832-36  and  1841.  were  much  ad- 
mired both  in  England  and  America.  Author  of  Gathered 
Leaves,  The  Diusrna,  etc.     D,  at  Newburyport  Sept.  5, 1865. 

Gould  (James),  LL.D.,  b.  at  Branford.  Conn.,  1770; 
graduated  from  Yale  College  in  1791,  and  became  justice 
of  the  supreme  court  of  Connecticut ;  for  40  years  associated 
with  Judge  Tapping  Reeve  as  a  professor  in  Litchfield  Law 
School.  He  published  Prinripl-  s  of  Phadimf  in  Civil  Ac- 
tions (1832).     D.  in  Litchfield,  Conn.,  May  11,  1838. 

Goulds'borough,  post-tp.  of  Hancock  co..  Mc,  on  the 
Atlantic  coast,  22  miles  S.  E.  of  Ellsworth.  It  has  some 
excellent  harbors,  and  has  lobster  and  other  fisheries,  and 
manufactures  of  lumber,  boats,  etc.     Pop.  1709. 

Gou'ley  (Jonx  Wii.i.tam  Skverin),  M.  D.,  b.  at  New 
Orleans,  La.,  Mar.  11,  1832;  received  a  classical  education, 
and  in  1853  took  his  medical  degree  at  the  College  of 
Physicians  and  Surgeons,  New  York  ;  in  1856  became  pro- 
fessor of  anatomy  at  the  Medical  College,  Woodstock,  Vt. ; 
one  of  the  surgeons  of  Bellevue  Hospital  New  York,  since 
1859;  demonstrator  of  anatomy  in  the  University  of  New 
York  1859-61.  1864-66;  in  the  U.  S.  army  service  1S61- 
64;  professor  of  clinical  surgery  in  the  University  of  New 
York  1866-71.  Author  of  Ifiseases  of  the  Urinary  Orrfans^ 
1873,  and  of  professional  papers;  member  of  various  scien- 
tific societies.     Resides  in  New  York. 

Gounod  (Charles  Francois),  b.  in  Paris  June  17,  ISIS. 
His  early  passion  was  for  sacred  music;  his  first  great  suc- 
cess was  a  mass  performed  at  the  church  of  St.  Eustache  in 
1849.  Ho  began  to  write  for  the  operatic  stage  in  ISoO, 
and  persevered  in  it,  in  spite  of  the  unpopularity  of  much 
of  his  work  and  the  impulses  of  a  deeply  religious  temper- 
ament, which,  it  has  been  remarked,  has  more  than  once 
nearly  prevailed  to  make  him  a  recluse.  His  compositions 
show  a  mastery  of  musical  science,  uncommon  resources  of 
melody,  and  atflueuce  of  ideas.  The  best  known  of  them 
all  is  Faust,  which  was  performed  as  first  written  nearly 
200  times  at  the  Theiltre  Lyrique,  and  for  ten  years  has 
been  a  general  favorite.  Other  operas  are  —  La  A'o»ne 
SanfjlantCf  Le  Mrdevin  vialijre  Ini  (comic).  La  Colonibe, 
Philemon  et  Pituci^,  Mireillf,  La  Peine  de  Saba,  Romeo  et 
Juliette,  the  last  the  most  celebrated  after  the  Fnust.  Gou- 
nod has  written  a  lyric  drama  (Sappho),  three  symphonies, 
and  a  cantata.  He  is  a  memlier  of  the  Acailemy  of  Fine 
Arts,  was  decorated  with  the  Legion  of  Honor  Aug.  15, 
1857,  and  was  made  an  ofiicer  Aug.  13,  1866.  In  May, 
1866,  he  was  elected  a  member  of  the  French  Institute. 

0.  B.  Frothixgham. 

Gou'ra,  or  Crowned  Pigeon  (  Gonra  comnatn),  tbo 
largest  living  species  of  the  pigeon  family,  is  about  tho 
size  of  the  turkey.  It  is  a  native  of  the  Eastern  Archipel- 
ago, and  is  domesticated  in  Java,  but  in  America  and  Eu- 
rope it  has  failed  to  breed.     Its  flesh  is  highly  prized. 

Goura'mi,or  Goramy,the  O»phromennsol/a.r,  a  val- 
uable fresh-water  foud-fish  of  Eastern  Asia,  introduced  in 
the  West  Indies,  the  Mauritius,  and  Guiana  with  great  suc- 
cess. It  belongs  to  the  Labyrinthibranchidie,  is  a  nest- 
builder,  and  protects  its  young  fry  with  great  care. 

Gourd.  In  Great  Britain  this  name  is  applied  indiscrimi- 
nately to  any  member  of  the  natural  order  Cucurbitaeea^, 
but  in  America  it  is  restricted  to  the  gcLus  La>jenarin. 
This  name  is  derived  from  the  Latin  }a<jena,  a  **  bottle," 
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and  refers  to  a  frequent  shape  of  the  fruit,  of  which  the  shell 
is  used  not  only  for  bottle.-*,  but,  after  i^oaking  to  remove  the 
bitter  principle,  for  dishes,  cup«,  imd  espeeiiilly  for  dippers. 
for  which  the  natural  handles  especially  adupt  it.  At  the 
South  a  gourd  is  almost  always  found  suspended  at  a  spring 
for  the  use  of  travellers.  The  Lafjennria  climbs  extensive- 
ly over  walls  and  shrubbery  by  means  of  its  compound 
tendrils.  The  clammy-pubescent  herbage  has  a  powerful 
odor  of  musk.  It  has  rounded  leaves,  long-stalked  flow- 
ers greenish-white  in  color,  and  fruit  differing  greatly  in 
size  and  shape.  Hence  the  great  variety  of  purposes  to 
which  it  can  be  applied  by  cutting  the  rind  and  removing 
the  contents.  The  sterile  flowers  are  on  a  long  peduncle, 
the  fertile  on  a  short  one,  and  are  musk  scented  like  the 
leaves.  The  name  gourd  is  from  the  French  gourde,  signi- 
fying a  "swelling."  The  plant  is  a  native  of  Africa  and 
Asia,  perhaps  also  of  Ameriita.  Pumpkins,  squashes,  cu- 
cumbers, and  melons  belong  to  the  order  Cucurbitaceir, 
and  are  valued  for  their  useful  and  often  delicious  fruit. 
The  vegetable  marrow,  a  variety  of  squash,  is  largely  cul- 
tivated in  England  for  its  delicate  fruit.  The  orange  gourd 
{Cucnrbitit  nri/era)  grows  wild  in  Texas,  and  is  cultivated 
for  its  ornamental  fruit.  W.  \V.  Bailey. 

Gourdon,  town  of  France,  in  the  department  of  Lot, 
on  the  lileu,  manufactures  woollen  fabrics  and  trades  in 
wine,  nuts,  and  truffles.     Pop.  6099. 

(«out  [goutte,  ft  "drop"],  an  inflammation  of  the  fibrous 
and  ligamentous  parts  of  the  joints,  and  is  dependent  upon 
mal-assimilation.  It  derives  its  name  from  having  been 
thought  to  be  produced  by  a  liquid  falling  {(jonttf  il  gnutfe), 
"drop  by  drop."  into  the  joints,  and,  although  this  theory 
has  long  since  been  proved  to  be  erroneous,  it  still  retains 
the  name.  We  generally  find  an  hereditary  predisposition 
to  this  affection.  It  can  be  traced  through  many  genera- 
tions, and  is  found  in  about  two-thirds  of  the  cases.  Next 
frequently  we  find  it  in  persons  enjoying  the  luxuries  of 
the  table,  drinking  wine  and  beer,  and  taking  but  little 
exercise.  It  was  formerly  considered  a  disease  of  high 
life,  but  is  now  just  as  common  among  the  poorest  peo- 
ple in  England  as  among  the  rich.  It  was  not  so  in 
Sydenham's  time.  The  ballast-heavers  of  London  have 
more  gout  than  any  other  class  in  the  world.  They  work 
in  the  water,  and  drink  very  large  quantities  of  mult  liq- 
uors daily.  The  principal  change  observed  in  the  blood 
is  a  great  excess  of  uric  acid,  and  the  deposit  in  the  affected 
joints  is  made  up  almost  entirely  of  urates.  But  "  we 
neither  know  whether  the  urie-acid  diathesis  be  the  primary 
and  chief  anomaly  in  gout,  and  whether  it  be  not  accom- 
panied by  other  and  more  important  changes  in  the  com- 
position of  the  blood,  nor  do  we  know  the  disturbances  of 
nutrition  by  which  one  of  (he  constant  products  of  normal 
nutrition,  uric  acid,  is  formed  in  excess."  (Xienift/rr.)  Wo 
have  certain  symptoms  premonitory  to  an  attack  of  gout. 
The  digestire  apparatus  is  disturbed,  and  we  find  that  tho 
patient  loses  his  appetite;  he  will  also  sufl'er  from  pain 
and  a  sense  of  weight  or  fulness  in  the  regirm  of  the  stom- 
ach, accompanied  by  acid  eructations,  heartburn,  irregu- 
larity of  the  bowels,  and  flatulence.  Sometimes  he  will 
vomit  a  phlegrny  material.  The  patient  now  complains  of 
a  dull  ht-adache,  and  feels  indisposed  for  any  work,  and 
becomes  irascible.  This  last  symptom  is  well  known  among 
the  laity  as  a  premonition  of  gout.  Tho  urine  becomes 
highly  conirentrated  ;  the  specific  gravity  runs  u)»  to  102.')- 
10:10;  it  is  of  a  deep  amber  or  red  color,  and  deposits  on 
cooling  large  quantities  of  uric  acirl  and  the  urates,  which 
are  commonly  known  as  tho  "  brickdust  deposit."  This 
eonccntrateil  urine  often  causes  a  burning  and  pain  as  it 
passes  along  the  urethra,  and  has  even  been  known  to  ex- 
cite a  mucopurulent  disehargo.  Dr.  (Graves  ppeaks  of  an 
unavoidable  desire  in  these  patients  to  grind  the  teeth, 
which  is  caused  by  painful  sensations  in  the  genital  organs, 
and  which  seems  to  be  relieved  in  no  other  way.  To  such 
an  extent  is  this  sometimes  practised  that  wo  find  goutv 
individuals  with  the  teeth  worn  almont  entirely  awav.  The 
next  symptom  noticed  is  small  sharp  pains  throughout  the 
whole  economy  ;  this  preeedes  the  attack  of  gout  but  a  few 
dayn.  Now  the  attaeic  begins,  generally  during  the  night. 
by  a  burning,  piercing  pain  in  the  great  toe,  gfiiprally  thr 
m<'talurflo.phiilangeul  articulation.  The  |.iitients  have  clif- 
ferent  modes  of  expressing  this  variety  of  pain — ^some  sim- 
ulating it  to  tho  ilriving  of  a  nail  into  the  foot,  others  to 
the  teeth  of  a  dog  crushing  the  bones  or  to  having  tho  loo 
squeezed  in  a  vice.  The  patient  lumblrH  and  tosses  from 
one  side  of  the  bed  to  the  other,  seeking  a  position  in  which 
he  may  get  some  rest ;  but  this  is  denied  by  his  visilor,  who 
never  lets  go  his  grip  for  more  than  a  couple  of  seconds  at 
a  time.  At  tho  enil  of  three  or  four  hours  tho  pain  has 
lieciinie  almost  intnlerable,  and  is  so  nevere  that  the  jiutient 
cannot  bear  <-ven  tin-  weight  (»f  tho  bed-clothoH  upon  the 
afl'ccted  part.     Towards  morning  tho  pain  diminishes,  and 


the  patient  breaks  out  in  a  perspiration  and  falls  asleep. 
The  following  day  the  aff"ectod  joints  are  found  to  be  red 
and  swollen,  but  the  pain  is  a  great  relief  from  that  of  the 
previous  night;  they  continue  in  this  way  until  evening, 
when  the  scene  of  the  previous  night  is  re-enacted.  After 
a  week  of  this  suffering  the  patient  is  generally  tem])0- 
rarily  freed  from  his  trouble  ;  the  redness  and  swelling  grad- 
nally  subside,  and  the  upper  layer  of  the  skin  peels  oft"  and 
itches  greatly.  The  patient  now  feels  better  than  he  did 
before  the  attack.  After  repeated  attacks  the  disease  may 
degenerate  into  chronic  gout,  in  which  the  attacks  aro 
quite  frequent;  there  is  a  purplish  appearance  of  the  af- 
feeted  joints,  and,  owing  to  synovial  eft'usions  and  deposits 
of  liihate  of  soda,  they  arc  ced'*matous  and  cleformed.  Ab- 
scesses frequently  form  in  or  about  the  joints,  and  concre- 
tions of  urate  of  soda  may  escape  from  them  when  opened. 

Nervous  gout,  alt^o  called  atonic,  anomalous,  or  irregular 
gout,  is  a  name  given  to  a  variety  which  occurs  in  jiersons 
of  hereditary  gouty  tendencies,  in  whom  the  debilitated 
constitution  is  not  in  a  condition  to  develop  a  normal  at- 
tack of  gout.  It  generally  occurs  in  nervous  and  poorly- 
nourished  individuals,  and  appears  as  dyspepsia,  cough, 
etc.,  accompanied  by  palpitation  of  the  heart,  irregular 
pulse,  dizziness,  syncope,  etc.  It  is  this  variety  which 
sometimes  proves  fatal. 

The  only  disease  with  which  gout  could  bo  confounded 
is  rheumatism,  but  it  diff'ers  from  it  in  the  following  points : 
*'  ( 1 )  Rheumatism  affects  chiefly  the  young  or  middle-aged  ; 
gout,  the  elderly.  (2)  Rheumatism  jircfers  the  larger  joints: 
gout,  the  smaller,  and  especially  the  feet  and  hands.  (U) 
(Jout  is  attended  with  more  obvious  disorder  of  the  diges- 
tive organs;  the  pain  is  of  a  more  burning  character,  and 
the  swelling  greater  and  more  vividly  red." 

The  treatment  may  be  divided  into  two  stages — viz.  that 
during  the  paroxysm,  and  that  during  the  interval  between 
the  paroxysms.  In  speaking  of  the  treatment  during  the 
])aroxysra,  Trousseau  asks  the  question,  "  Should  we  treat 
it?"  and  comes  to  the  conclusion  that  we  should  not  use 
any  medicinal  agents  if  we  wish  to  do  full  justice  to  our 
patient.  Colchicum  is  the  favorite  drug  used  to  cut  short 
the  attack,  and  it  has  obtained  a  well-deserved  reputation 
for  it  ;  but  when  the  paroxysm  has  been  brought  to  a  pre- 
mature termination  by  the  use  of  this  drug,  it  invariably 
returns  sooner  and  with  renewcil  violence;  whereas  other- 
wise tho  intervals  between  the  paroxysms  increase  and  the 
severity  decreases.  Should  we.  then,  do  nothing  for  the 
sufferer?  Yes:  we  can  regulate  his  diet  and  keep  his 
bowels  open,  and  if  the  pain  is  excessive,  it  may  be  relieved 
by  opiates.  By  this  method  of  treatment  we  shall  accom- 
plish more  in  the  long  run  than  if  we  had  resorted  to  strin- 
gent measures  to  cut  short  the  paroxysm.  In  the  treat- 
ment during  the  interval  between  the  paroxysms  we  should 
likewise  discard  all  drugs.  .Attention  should  be  paid  to  the 
diet  ancl  regimen  of  the  patient  ;  he  should  take  his  meals 
regularly  ;  should  eat  jdenly  of  vegetables,  meat  but  once 
a  day,  and  should  abstain  from  alcoholic  drinks,  especially 
alo  and  beer,  anil  take  a  certain  amount  of  exercise  in  tho 
open  air  daily.  Particular  attentitm  should  be  taken  to 
keep  the  bowels  regular.  EnwAitn  J.  Bkhmingham, 

Gouvpriiour,  post -v.  and  tp.  of  St.  Lawrence  eo., 
N.  v.,  ;i  I  miles  S.  K.  from  Ogdensburg,  on  the  Rome  Wa- 
tertown  and  Ogdensburg  R.  R.  It  has  a  bank,  2  news- 
pii])ers,  a  seminary,  several  large  mills  and  shojis,  5 
churches,  3  hotels,  9  stores,  etc.  Pop.  of  v.  1027  i  of  tp. 
Il.'i.'li).  F.  E.  Mkhiiitt,  Prn.  "Timks." 

Gov'an,  town  of  Scotland,  in  Lanarkshire,  on  tho 
riytle.  2  miles  itisfant  from  (Jhisgow.  of  which  it  almost 
forms  a  suburli,  and  on  which  all  its  business  depends. 
Pop.  riJ.'lG. 

(-ove,  county  in  the  W.  of  Kansas.  Area,  900  square 
miles.  It  is  watered  by  tho  Smoky  Hill  and  its  tributaries, 
and  traversed  by  the  Kansas  Pacific  U.  R. 

Gov'ornmoiit.  The  first  proper  step  in  all  philosophieal 
inquiry,  as  wi-ll  as  in  all  disetuirse,  of  whatever  eharai'ter, 
undertaken  for  tho  elucidation  of  truth,  is  to  set  forth  as 
clearly  and  distinctly  as  possible  tho  meaning  of  tho  words 
and  terms  used  in  tho  expression  of  the  views  presented, 
from  whieh  successive  eonelusions  are  lo  be  logically  ilrawn. 
This  is  the  work  4if  definition,  and  it  is  no  loss  essential  in 
moral  and  political  investigations  than  it  is  in  mathe- 
matical. It  is  indeed  the  lu-ijinning  of  progress  in  every 
department  of  learnint:.  whether  moral,  intellcclual,  or 
material.  (Jiivernmi-nt.  then,  in  its  true  and  most  compro- 
bensivo  sense,  may  be  said  to  be  tho  operation  of  laws. 
La\v,  in  its  most  general  and  eoniprehensive  sense,  accord- 
ing to  very  high  autliDrity  ( Hlaekslonc ),  "signifies  a  rulo 
of  action,  ami  is  applied  indiscriminately  to  all  kinds  of 
ai'tiun,  whether  aninnite  or  inuninnite,  ralioiuil  or  irrational. 
Thus,  we  Huy  the  luws  of  nu)tiou.  id"  gravitation,  of  opti*  s 
or  meolianios,  as  well  as  the  laws  of  nature  and  of  Datiuns." 


616 


GOVERNMENT. 


In  a  like  general  sense,  with  equal  correctness,  we  speak 
of  the  government  of  the  mind,  of  the  passions,  of  a  church 
or  a  state,  :is  well  as  of  the  government  of  the  universe.  It 
is  in  each  case  the  operation  of  those  laws  by  which  action, 
in  its  every  sphere  whether  moral,  intellectual,  or  material, 
is  eontroliecl.  In  the  restricted  sense  in  which  it  is  pro- 
posed in  this  article  to  treat  of  government,  and  of  the  laws 
which  shape  its  form  as  well  as  control  its  action,  the 
term  is  intended  to  bo  applied  only  to  the  government  of 
men  in  their  relations,  conduct,  and  intercourse  with  each 
other  in  organized  society. 

By  government  in  this  restricted  sense,  therefore,  is  meant 
the  e.xercise  of  that  inherent,  absolute  power  existing  in 
every  distinct  and  separate  organized  society  or  state,  of 
self-determination  and  self-control  for  self-preservation 
which  springs  by  nature  from  its  own  social  forces,  and  the 
laws  which  control  their  action. 

Every  single  individual  person  is  a  complete  livingorgan- 
ism  within  itself,  endowed  by  nature  with  vital  functions  and 
powers  of  self-determination  for  its  own  preservation.  But 
man,  by  nature,  is  lesscapableof  self-preservation  singly,  by 
himself,  than  jointly,  with  others.  Mutual  protection  and 
mutual  interests,  therefore,  form  the  natural  and  only  .just 
basis  for  all  organized  associations  of  individuals  of  the  cha- 
racter named.  .An  organization  when  so  formed  constitutes 
a  separate  community,  properly  denominated  a  state,  na- 
tion, commonwealth,  or  kingdom.  It  is  to  all  intents  and  ; 
purposes  an  organism  composed  of  the  individual  organisms 
that  enter  into  it.  It  becomes  a  political  and  moral  person, 
subject  not  only  to  its  own  special  laws,  but  also  to  the 
general  moral  law  to  which  all  human  action  is  subject, 
and  which  prescribes  the  limitations  of  natural  justice.  As 
each  single  organism  in  its  powers  of  self-determination  is 
controlled  by  its  own  intern.al  laws  respectively,  so  the 
aggregate  organism  is  controlled  in  its  powers  of  self- 
determination  by  those  social  forces  or  laws  which  give 
existence  and  life  to  the  se])arate  commonwealth,  state,  or 
kingdom  so  constituted.  The  operation  of  these  laws  in 
such  a  political  organism,  in  its  origin  as  well  as  in  its 
after-growth  and  development,  physically,  intellectually, 
and  morally,  is  what  is  understood  by  the  government  of 
such  state.  The  controlling  power — the  paramount  author- 
ity, the  **  jits  fiitmmi  imperii  " — in  each  state  so  organized, 
is  what  is  known  as  the  sovereignty  thereof. 

Sovereignty,  then,  may  be  defined  to  be  that  inherent, 
absolute  power  of  self-determination  in  every  distinct 
political  body,  commonwealth,  state,  or  kingdom  coming 
into  existence  by  virtue  of  its  own  social  forces,  which,  in 
pursuit  of  the  well-being  of  its  own  organism,  under  the 
universal  moral  law.  cannot  be  rightfully  interfered  with 
by  any  other  similar  body  without  its  consent.  Sovereignty, 
in  every  such  body  politic,  organized  society,  or  state,  is 
that  innate  attribute  of  the  commonwealth  or  aggregate 
organism  which  corresponds  with  the  will  and  power  of 
self-action  in  the  persnnal  organisms  so  constituting  it;  and 
by  its  very  nature  is  indivisible:  just  as  much  so  as  the 
mindis  in  the  individual  organisms  respectively.  The  limi- 
tations of  natural  justice  prescribed  by  the  universal  moral 
law  apply  as  well  to  the  political  persons  of  organized 
societies  as  to  separate  individuals  in  a  supposed  state  of 
nature.  la  the  organization  of  single  societies,  whatever 
may  be  the  form  assumed,  the  act  itself  is  known  as  the 
social  compact.  The  type  or  form  of  government  so  insti- 
tuted, at  first,  and  in  its  after  developments,  in  all  cases 
depends  upno  the  nature  and  character  and  relative  power 
of  the  social  forces  from  which  its  existence  springs.  These 
forces  are  threefold,  to  wit;  moral  (or  religious),  intellec- 
tual, and  physical.  As  these  forces  relatively  predominate 
in  the  formation  of  society,  so  will  be  the  char.acter  of  its 
organic  structure.  This  organic  structure  is  what  in  all 
cases  is  known  as  the  cuitfititution  of  each  particular  state 
or  kingdom,  whether  it  be  written  or  unwritten:  and  the 
sovereign  power  is  exercised  through  the  channels  estab- 
lished for  it  by  this  constitutional  structure,  which  becomes 
the  fundamental  law  of  the  organization  until  changed  by 
the  same  social  forces  which  brought  it  into  existence.  In 
the  beginning,  when  the  physical  predominates,  a  monar- 
chical form  of  government  is  almost  the  necessary  develop- 
ment. When  the  intellectual  and  moral  predominate  or 
are  equ.ally  balanced,  mixed  forms  of  government  of  some 
sort  are  the  consequent  development.  The  study  of  these 
laws  and  the  various  forms  of  government  springing  from 
them  has  occupied  the  attention  of  the  profoundest  thinkers 
from  the  earliest  times.  The  subject  constitutes  a  science 
of  the  utmost  importance,  as  nothing  of  an  earthly  character 
more  deeply  involves  the  interests  of  every  people  than  the 
government  under  which  they  live.  From  this  chiefly 
spring  all  those  institutions,  moral,  intellectual,  and  ma- 
terial, which  mark  the  progress  of  their  civilization. 

It  is  not  the  purpose  of  this  article  to  do  more,  after  the 
foregoing  premise,  than  briefly  to  set  forth,  (1)  some  gen- 


eral views  on  what  should  be  the  objects  of  all  governments 
of  whatever  form;  (2J  to  present  some  of  the  essentiai 
principles  of  governments  constituted  for  such  objects, 
without  reference  to  their  forms  ;  and  (3)  to  present  an  out- 
line view  of  the  different  forms  of  government  heretofore 
and  now  existing,  with  their  defects  so  far  as  concerns  the 
achievement  of  the  proper  objects  of  their  institution. 

1.  It  having  been  shown  that  all  organized  societies,  and 
the  governments  resulting  therefrom,  are  founded  upon  the 
basis  of  the  better  protection  and  enjoyment  of  the  indi- 
vidual rights  of  their  constituent  members,  the  conclusion 
clearly  follows  that  the  chief  object  in  every  case  should  be 
the  security  and  maintenance  of  all  "  those  absolute  rights 
which  were  vested  in  them  by  the  immutable  laws  of  na- 
ture." These  consist  of  the  rights  of  things  as  well  as  the 
rights  of  persons — the  right  of  property  as  well  as  the  rights 
of  life  and  liberty. 

Many  writers  maintain  that  individuals,  upon  entering 
into  society,  give  up  or  surrender  a  portion  of  their  natu- 
ral rights.  This  seems  to  be  a  manifest  error.  Informing 
single  societies  or  states  men  only  enter  into  a  compact 
with  each  other — a  social  compact — either  expressed  or 
implied,  as  before  st.ated, — for  their  mutual  protection  in 
the  enjoyment  by  each  of  all  their  natural  rights.  The 
chief  object  of  all  good  governments,  therefore,  should  be 
the  protection  of  all  the  natural  rights  of  their  constituent 
members  ;  or,  in  other  words,  the  object  in  all  cases  should  be 
theestablishment  of  what  maybe  styled  civil  liberty,  which 
is  nothing  more  nor  less  than  natural  liberty  secured  by  the 
guarantee  of  all  the  powers  of  organized  society.  No  per- 
son has  any  natural  right  wantonly  to  hurt  or  injure  an- 
other. The  object  of  society  and  government  is  to  prevent 
and  redress  injuries  of  this  sort:  for,  in  a  state  of  nature, 
without  the  superior  restraining  power  of  government,  the 
strong  would  viciously  impose  upon  the  weak.  Wrongs 
upon  rights  could  not  be  so  efiiciently  prevented  nor  soad- 
equatelv  redressed.  Upon  entering  into  society,  however, 
for  the  purpose  of  having  their  natural  rights  secured  and 
protected,  or  properly  redressed,  the  weak  do  not  give  up 
or  surrender  any  portion  of  their  priceless  heritage  in  any 
government  constituted  and  organized  as  it  should  be. 

A  succinct  view  may  here  be  pertinently  presented  of 
what  should  be  the  correct  understanding  of  what  is  termed 
civil  liberty.  There  aie  few  themes  upon  which  more  has 
been  saiil  and  written  than  this,  and  few,  it  is  believed, 
upon  which  less  has  been  distinctly  and  correctly  stated. 
Many  definitions  have  been  given  to  the  terms  liberty, 
natural  liberty,  civil  liberty,  and  political  liberty.  Many 
of  these  definitions,  put  forth  by  learned  men,  seem  to  be 
exceedingly  erroneous,  many  more  exceedingly  confused, 
while  only  a  few,  rightly  understood,  express  the  truth. 
The  erudite  Mr.  Markham,  archbishop  of  York,  for  in- 
stance, defines  or  states  his  idea  upon  the  subject  in  these 
words : 

'•  Civil  or  legal  liberty  is  that  which  consi&ts  in  a  free- 
dom from  all  restraints,  except  such  as  established  law  im- 
poses for  the  good  of  the  community,  to  which  the  partial 
good  of  each  individual  is  obliged  to  give  place." 

This  definition  conveys  the  idea  that  upon  the  formation 
of  organized  societies  individuals  give  up  some  of  their 
natural  rights,  and  that  the  main  object  of  such  societies 
and  governments  should  be  the  security  of  the  greatest 
good  to  the  greatest  number.  It  clearly  implies  at  least 
that  the  good  of  some  must,  occasionally,  be  s,acrificed  to 
the  greater  good  of  the  greater  number.  Few  heresies  or 
dogmas  in  the  science  of  government  are  more  erroneous 
or  more  mischievous  in  their  tendencies  than  this  very 
specious  doctrine,  which  to  most  minds  seems  to  be  so  well 
founded.  The  groat  object  of  government,  properly  stated, 
should  be  to  secure  the  greatest  good  to  every  member  of 
society  which  can  possibly  bo  accomplished  without  injury 
to  any.  No  ninety-nine  persons  whatever  have  any  nat- 
ural right  to  advance  their  interest  or  good  by  inflicting 
an  uncompensated  injury  upon  the  hundredth,  nor  in  any 
other  proportion. 

Another  learncil  writer  on  this  subject.  Dr.  P.aley,  changes 
the  language  somewhat,  but  gives  in  effect  the  same  defini- 
tion of  civil  liberty  as  that  given  by  the  archbishop  of 
York. 

Paley  says:  "  Civil  liberty  is  the  not  being  restrained  by 
any  law  but  what  conduces  in  a  greater  degree  to  the  pub- 
lic welfare" 

This  implies  that  the  state  may,  by  just  enactment,  in- 
flict a  positive,  unrequited  injury  upon  one  or  more  of  the 
community,  if  the  general  "public  welfare"  can  be  pro- 
moted thereby.  This  definition,  therefore,  from  what  has 
been  just  stated,  requires  no  further  notice  here. 

Judge  Blackstone's  definition  is  in  these  words: 

"  Political,  therefore,  or  civil  liberty,  which  is  that  of  a 
member  "f  society,  is  no  othe;  than  natural  liberty  so  far 
restrained  by  human  laws  (and  no  further)  as  is  necess.ary 
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and  expedient  to  the  general  advantage  of  the  public." 
This  definition  more  nearly  approximates  the  truth  than 
cither  of  the  others;  and  yet  it  is  <lefective,  not  unly  in 
this,  that  it  ombra'-ps  the  same  crrnneous  implieation,  but 
also  confounds  political  and  civil  liberty,  or  treats  them  as 
the  same.  ThcKc  words,  when  accurately  applied,  express 
very  different  and  distinct  ideas,  which  should  over  he 
kept  in  mind  in  all  investigations  or  reflections  upon  the 
subject.  A  member  of  society  may  be  in  full  possession  of 
perfect  civil  liberty,  and  yet  without  any  political  right 
whatever  in  the  proper  sense  of  that  term;  as  is  the  case 
with  women  and  minors  generally,  as  well  as  mere  deni- 
zens in  most  free  states.  This  error  of  the  great  commen- 
tator on  the  laws  of  England,  in  his  detiuition  of  civil 
liberty,  by  leaving  in  it  the  implication  stated,  seems  to 
have  crept  in  more  from  an  indisposition  on  his  part  openly 
to  assail  or  depart  from  authority,  than  from  his  own  de- 
liberate judgment.  For  it  is  inconsistent  with  what  ho  af- 
firms should  be  the  principal  aim  of  all  governments.  This. 
ho  says,  •' is  to  protect  individuals  in  the  enjoyment  of 
those  absolute  rights  which  were  vested  in  them  by  the 
imuuitablc  laws  of  nature."  Of  course  no  human  laws  can 
riiihtfiilly  be  set  up  for  any  purpose  against  any  of  the 
'•  inunutablo  laws  of  nature."  The  error  of  this  definition 
is  also  not  a  little  remarkable  from  the  fact  that  the  author 
cites,  as  authority  for  it,  what  is  given  as  the  substance  of 
the  definition  set  forth  in  the  Justinian  or  Roman  code. 
That  detinition,  as  it  stands  in  a  foot-note  to  the  author's 
text,  certainly  excludes  the  implication  referred  to,  when 
rightly  construed.  As  it  there  stands  it  is  in  these  words: 
"  Fiicitltufi  fjut,  qnod  CHiquc  facere  fibef,  nisi  quid  jnrc  pro- 
hihitur:"  the  proper  UR'auiug  of  which  clearly  is,  *'  the  fac- 
ulty of  eueh  one  to  do  what  eaeh  one  pleases  except  what 
is  rightfully  prohibited."  Dr.  Paloy  and  those  of  his 
ffcbool  seem  to  construe  Jure  in  this  definition,  as  if  the 
Latin  word  had  been  leije,  hence  their  ideas  that  civil  lib- 
erty consists  in  all  the  members  of  society  doing  what  they 
f (lease  except,  in  so  far  as  they  may  be  restrained  by  any 
aw  of  the  commonwealth  that  "conduces  in  a  greater  de- 
gree to  the  public  welfare,"  whether  such  law  i)e  founded 
upon  natural  justice  or  not.  This  yields  the  whole  ques- 
tion of  right  to  might.  Jure  in  Latin  has  a  very  different 
meaning  from  Itfije.  If  the  draftsman  of  tho  definition 
under  consideration  had  had  the  same  idea  of  it  which 
iJr.  Paley  and  others  seem  to  have  cutertalued,  he  would 
doubtless  have  used  the  word  let/e  instead  u'C  jurv.  As  it 
stands  the  definition  was  evidently  intended  to  convey  tho 
idea  that  where  civil  liberty  is  enjoyed  every  member  of 
society  is  permitted  to  do  everything  which  ho  or  she 
pleases,  except  what  is  "rightly  prohibited;"  and,  by  tho 
laws  of  nature,  most  manifestly  no  one  can  bo  rightly  pro- 
bihited  from  doing  anything  except  what  interferes  with 
the  rights  of  others.  Burlamaqui's  definition  of  liberty, 
in  tho  sense  in  which  it  is  now  treated,  seems  fully  to  cover 
the  whole  ground  with  clearness  as  well  as  accuracy.  lie 
says,  "  .Moral  or  natural  liberty  is  tho  right  which  nature 
gives  to  all  mankind  for  disposing  of  their  persons  and 
property  after  the  manner  they  judge  most  consonant  to 
their  happiness,  on  condition  of  their  acting  within  tho 
limits  of  the  law  of  nature,  and  that  they  do  not  any  way 
abuse  it  to  the  projuilico  of  any  other  men." 

The  great  truth  that  all  men  are  created  equal  mustcver 
bo  borne  in  mind  in  investigations  upon  this  subject.  This 
equality,  as  is  manifest,  does  not  consist  in  si/e,  form,  or 
any  personal  characteristics,  in  a  physieal,  moral,  or  intel- 
lectual view.  It  docs,  however,  consist  in  an  equal  right 
in  the  administration  of  justice.  Justice  is  tho  great  reg- 
ulator in  the  government  of  human  affairs,  as  gravitation 
i?  in  the  government  of  the  material  universe.  The  saino 
simple  law  of  gravitation  which  moulds  an  atom  also 
shapes  a  world.  To  the  silent  but  potent  inlluenco  of  tho 
same  magic  principle  are  duo  that  harmony  ami  concord 
which  pervade  the  planetary  and  stellar  spheres.  In  Hko 
manner,  justice,  rightly  administered,  stays  discord  and 
produces  peace,  quiet,  order,  and  happiness  in  cinninuni- 
ties.  statei,  and  king<loms.  The  rule  of  justice  is  (ho  di- 
vine injunclion,  applicable  alike  to  all  :  *'  As  yo  would  that 
men  should  'hi  to  you,  do  yo  also  to  them  likewise." 

An  inquiry  into  what  particulars  certain  classes,  such  us 
are  lo  iic  found  in  all  communities,  from  want  of  srifRcient 
mental  and  moral  development  can  he  rightly  and  th  re. 
fore  justly  restrained  in  their  volitions  and  actions  for 
tlieir  own  good  as  well  as  that  of  tho  rcBt  of  soeioty,  and 
which  their  natural  rights  in  point  of  fact  require  (as  in 
the  ca'*e  with  ehihlren,  to  say  nothing  of  others),  would 
Ii-a'l  to  the  gravest  problems  which  ever  engaged  the  at- 
tention of  philanthropists,  lawgivers,  and  statesmen.  Tha<, 
however,  lies  not  within  tho  scupo  of  this  artiolo.  Tho 
prhirjpfr  which  should  govern  in  I'very  caso  is  all  that  is 
nt  present  intended  to  be  set  forth. 

II.  In  considering  tho  essential  principles  upon  which 


all  governments  should  be  founded,  with  a  view  to  (ho 
objects  of  their  formation,  as  before  stated,  and  without 
regard  to  their  peculiar  or  specific  types,  the  following 
may  bo  set  forth  as  a  few  of  the  mtist  prominent  of  them 
to  which  attention  should  he  directed :  1st,  Tho  basis 
should  bo  the  fundamental  principle  or  truth  tliat  th'_^ 
sovereignty  or  governing  power  is  an  attribute  of  the  en- 
tire aggregate  organism  where  it  existed  in  the  beginning 
and  ever  remains  in  every  case,  and  can  never  be  justly 
assumed  to  become  vested  in  any  one  or  more  of  its  con- 
stituent members.  2d.  From  this  follows  another  e^i^en- 
tial  principle  or  truth,  that  all  governments  derive  their 
'•just  powers  from  tho  consent  of  the  governed."  .'M. 
These  principles  or  truths  being  csiablished,  it  further  fol- 
lows that  all  exercise  of  governmental  power  is  a  trust,  and 
can  be  justly  exercised  only  for  the  benefit  of  the  governed. 

The  exercise  of  all  powers  with  which  any  rulers  are 
clothed  or  vested  are  held  by  delegation  from  tho  ruled, 
either  tacitly  given  or  ft)rmally  expressed.  Olfico  so  called 
therefore  in  all  cases  in  kingdoms  or  republics  is  matter 
of  trust  and  not  of  inherent  right  on  the  part  of  any  one 
who  performs  its  functions.  4th.  Another  of  the  essential 
principles  or  truths  retcrred  to.  ami  the  ouly  remaining  one 
which  will  be  here  mentioned,  is  this,  that  while  sovereignty 
itself  is  indivisible,  as  has  been  shown,  yet  its  powers  are 
divisible.  It  is  a  point  of  no  inconsiderable  importance 
in  discussions  of  this  kind  to  bear  constantly  in  minil  the 
diflference  l)etweeu  tho  powers  of  sovereignty  and  the  great 
source  itself  from  which  these  powers  emanate.  The  three 
chief  powers  of  sovereignty  when  jiropcrly  divided  may  by 
appropriate  classification  be  termed  the  law-making  power, 
the  law-expounding  power,  and  the  law-executing  power. 
In  all  properly  constituted  governments  the  exercise  of 
these  powers  should  be  confided  to  distinct,  separate,  inde- 
pendent, coequal,  and  co-ordinate  departments,  known  as 
thedegislativc,  judicial,  and  executive.  The  powers  exer- 
cised by  each  of  these  separate  and  distinct  departments 
ore  equally  sovereign,  and  when  so  divided  and  exercised 
they  constitute  the  trinity  in  unity  of  organized  society 
and  present  the  grandest  feature  in  governmental  struc- 
tures. 

III.  In  the  last  view  proposed  to  be  taken  of  the  subject 
in  this  article  it  is  not  intended  to  go  into  minute  details 
conecrning  the  ditferent  forms  and  various  types  of  gov- 
ernments as  exhibited  in  the  history  of  nmnkiud.  An  out- 
line sketch  of  their  general  character  only  is  intended.  Tho 
most  marked  differences  between  them  are  those  which  in- 
dicate tho  propriety  of  their  being  arranged  generically 
into  two  classes — single  and  confederated.  A  single  gov- 
ernment is  that  of  a  separate  and  distinct  state  or  kingdom 
founded  ujion  the  social  compact.  X  confederated  govern- 
ment is  that  of  a  union  of  two  or  more  single  governments 
founded  upon  what  is  known  as  the  federal  compact.  Writ- 
ers usually  divide  single  governments  into  five  general  kinds 
— to  wit,  monarchies,  aristocracies,  oroligarchies,  asthcy  are 
sometimes  styled,  democracies,  republics,  and  mixed  gov- 
ernments, or  those  partaking  of  the  qualities  of  several  of 
the  others  respectively.  Monarchies  are  usually  subdivided 
into  various  kinds,  such  as  absolute,  limited,  hereditary, 
and  elective.  Democracies  are  also  suliiiivided  into  several 
kinds.  Two  only  of  these  kinds  of  the  latter  will  be  hero 
mentioned — pure  anil  representative.  (See  DiiMOrnAov.) 
A  pure  democracy  is  where  all  questions  pertaining  to  pub- 
lic affairs  are  decided  by  the  body  of  the  people  in  general 
assembly  convened.  A  representative  democracy  is  wlicio 
tiie  functions  of  govcrntneut  arc  performed  by  agents,  (iep- 
utiea,  or  delegates  selected  by  such  electors  from  tho  body 
of  tho  people  as  may  bo  empowered  to  make  tho  choice  by 
tlio  fundamental  law  (»r  constitution.  The  power  of  choos- 
ing such  deputies  is  what  is  known  as  the  franchise.  It  is 
an  ofiico  conferred  by  organizer!  soeiety.  and  therefore  a 
matter  of  trust  and  not  a  matter  of  natural  right. 

Republics  arc  but  a  species  of  ilemocrucy,  and  may  bo 
subdivided  into  various  kinds.  The  twi>  most  general  of 
these  kinds  are  those  which  distinguish  all  governments — 
single  and  eonfedcrateil.  Tlu'  great  and  leading  object  of 
confederation  of  any  sort,  applicable  alike  to  republics  and 
all  other  forms  of  government,  is  tho  better  to  protect  and 
maintain  the  great  inherent  right  of  self  go\  ernmeut  or 
seh-ih'termination  possessed  by  each  of  the  parlies  enter- 
ing into  it,  just  as  the  great  and  leading  object  of  all  singlo 
governments  formeil  by  the  social  compaol  is  the  belter  to 
protect  and  maintain  inviolate  lh<«  ininite,  absolute,  and  in- 
destruflibjo  rights  of  the  individuals  entering  into  organ- 
ized soeiety.  AVliat  is  known  us  the  natural  rights  of  in- 
<lividuals  corresponds  with  what  may  he  oharacteritcd  OS 
tho  Hoveroign  rights  of  states  or  kingdoms. 

Confederated  republies.  of  some  kind,  organixod  forthcflo 
purposes,  have  existed  from  the  earliest  times  of  which  his- 
tory has  taken  any  nntiee.  A  (diaraetoristit]  feature  of  all 
of  them,  until  recently,  was  that  under  tho  fodoral  com- 
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pact  no  power  vfas  conferred,  by  the  parties  to  it,  upon 
the  conventional  state  thereby  orcated,  to  act  directly  m 
the  execution  of  the  powers  that  were  conferred,  upon  the 
individual  members  of  society  or  citizens  of  the  several  re- 
publics so  confederating  respectively.  This  was  left  to 
the  good  faith  of  each  of  the  parties  severally,  and  it  was 
foun'd  to  be  a  great  defect  in  the  workings  of  this  kind  of 
confederations.  This  form  of  confederation  is  what,  by 
the  German  publicists,  is  styled  a  Statenbund  or  States' 
union.  To  remedy  these  defects  in  some  degree,  another 
form  of  confederation  has  been  resorted  to,  characterized  by 
the  same  writers  as  a  Bundecstaat,  or  federative  union,  in 
which  the  entire  sovereignty  of  the  separate  states  is 
mern-ed  in  the  new  and  conventional  state  so  created.  It 
was'resorved  for  American  statesmen  in  the  latter  part  of 
the  last  century  to  remedy  the  evils  of  both  the  Statenbund 
and  Bundecstaat  systems,  under  what  is  known  as  the  fed- 
eral constitution  of  17S7,  with  the  amendments  subse- 
quently ratified  in  pursuiince  of  its  provisions.  Space  will 
not  allow  any  extensive  consideration  of  the  striking  and 
wonderful  new  features  in  this  model  of  federal  republics. 
Suffice  it  to  say  that,  anterior  to  17S9.  when  the  new  con- 
stitution of  178"  went  into  operation,  the  U.  S.  of  America, 
after  the  declaration  of  their  independence,  was  a  confed 
erated  republic  upon  the  model  of  that  set  forth  by  Mon- 


tesquieu. Vattel.  and  others 


in  other  worils,  they  con- 


stituted what  the  Germans  style  the  Statenbund.  The  dc 
feet  or  "  vice  "  of  this  system  was  the  want  on  the  part  of 
the  general  government  of  the  power  to  execute,  by  its  own 
functions  and  machinery,  the  many  other  specific  powers 
which  had  been  conferred  upon  it  under  the  first  Articles 
of  Confederation.  The  great  fundamental  changes  made  in 
the  constitution  of  17.sV  or  17S9  were  the  clothing  of  the 
Federal  government  with  this  additional  power;  and  the 
creation  of  the  necessary  machinery  for  its  execution.  This 
required  a  subdivision  of  all  powers  conferred  upon 
the  feneral  government,  limited  and  specific  as  they  were, 
into°legislative.  judicial,  and  executive  departments,  and 
by  the  arrangement  the  Federal  government  is  now  empow- 
ered within  its  limited  sphere  to  act  as  directly  upon  the 
citizens  of  the  States  respectively  as  the  States  are  on  all 
other  matters  reserved  to  themselves  and  not  confided  to 
the  gcuer.al  government.  Another  peculiarity  of  the  .\mer- 
ican^systems",  applicable  alike  to  the  general  and  State  gov- 
ernments, is  that  in  the  subdivision  of  the  sovereign  powers 
before  referred  to.  the  judicial  power  is  co-ordinate  and  co- 
equal with  the  others.  No  one  of  them,  in  its  assigned 
sphere,  is  superior  to  the  other,  in  cither  the  Federal  or  State 
governments.  This  is  another  new  feature  in  American 
politics.  In  all  other  countries  where  a  judiciary  exists  it 
is  held  to  be  subordinate  to  what  is  called  the  political 
power  of  the  state.  This  is  not  so  under  American  insti- 
tutions. (See  CoxsTTTUTiox,  Vol.  I.) 

In  conclusion  of  this  article,  sufiice  it  to  say  in  reference 
to  the  new  .\merican  model  of  a  confederated  republic  that 
it  is  far  in  advance  of  anything  ever  before  developed  in 
the  annals  of  history.  It  presents  an  entirely  new  species 
of  confederated  republics.  It  rests,  as  the  French  philoso- 
pher, De  Tooqueville,  said,  upon  "a  wholly  novel  theory, 
which  may  be  considered  as  a  great  discovery  in  modern 
political  science,"  and  for  which  there  is  as  yet  no  specific 
name.     His  language  is  : 

"This  constitution,  which  may  at  first  be  confounded 
with  the  federal  constitutions  which  have  preceded  it,  rests, 
in  truth,  upon  a  wholly  novel  theory,  which  may  be  consid- 
ered as  a  "rcat  discovery  in  modern  political  science.  In 
all  the  confederations  which  preceded  the  American  con- 
stitution of  1789,  the  allied  states,  for  a  common  object, 
ao-reed  to  obey  the  injunctions  of  a  federal  government; 
but  they  reserved  to  themselves  the  right  of  ordaining  and 
enforcing  the  execution  of  the  laws  of  the  Union.  The 
American  States  which  combined  in  1789  agreed  that  the 
Federal  government  should  not  only  dictate  but  should  ex- 
ecute its'own  enactments.  In  both  oases  the  right  is  the 
same,  but  the  exercise  of  the  right  is  different;  and  this 
dilTeronce  produced  the  most  momentous  consequouoes." 
"The  new  word,"  said  he,  "which  ought  to  express  this 
novel  thing  does  not  yet  exist.  The  human  understanding 
more  easily  invents  new  things  than  new  words,  and  we 
are  hence  constrained  to  employ  many  improper  and  inad- 
equate expressions."  (See  Coxstitution  U.  S.,  Vol.  I.) 

Lord  Brougham  seems  to  have  been  similarly  impressed 
with  the  novel  character  of  our  confederate  republic  in  its 
specific  differences  from  all  others  which  had  preceded  it, 
when  in  speaking  of  it  he  said:  "  It  is  not  at  all  a  refine- 
ment that  a  federal  union  should  bo  formed;  this  is  the 
natural  result  of  men's  joint  operations  in  a  very  rude  state 
of  societv.  But  the  regulation  of  such  a  union  upon  pre- 
established  principles,  the  formation  of  a  system  of  govern- 
ment and  legislation  in  which  the  different  subjects  shall 
be,  not  individuals,  but  States,  the  application  of  legislative 


principles  to  such  a  body  of  States,  and  the  devising  means 
for  keeping  its  integrity  as  a  federacy,  while  the  rights  and 
powers  of  the  individual  States  are  maintained  entire,  is 
the  very  greatest  refinement  in  social  policy  to  which  any 
st.ate  of  circumstances  has  ever  given  rise,  or  to  which  any 
age  has  ever  given  birth."  (See  idem.) 

From  this  exposition  very  clearly  appears  the  proper 
solution  of  the  vexed  question  whether  the  U.  S.  constitute 
a  nation  or  not.  It  is  clearly  seen  not  only  that  they  do 
constitute  a  nation,  but  also  what  sort  of  a  nation  it  is.  It 
is  not  a  nation  of  individuals  blended  in  a  common  mass, 
with  a  common  sovereignty  springing  from  the  whole,  but  a 
nation,  the  constituent  elements  or  members  of  which  are 
separate  and  distinct  political  organizations  or  States  united 
under  a  federal  compact,  on  a  model  never  before  exhibited. 
It  is  a  nation  of  States,  or  what  is  the  same  thing,  a  nation 
of  nations — a  nation  of  the  highest  and  grandest  type  ever 
before  known  among  men. 

Among  the  works  upon  this  subject  which  readers  can 
consult  with  profit  maybe  cited  —  Aristotle's  Politics; 
Plato's  Rcpiillic  :  Cicero  On  the  Cummoiuccnllh  ;  Grotius 
on  the  liii/hts  of'  Wnr  and  Peace;  PuB'endorf  on  the  Ele- 
ments of  Vniec'fsal  Jurisprudence  ;  Montesquieu's  Spirit  of 
Laws;  Rutherford's  Institutes  of  Natural  Law;  Machiavelli, 
and  the  works  of  Filmer,  Locke,  Mackenzie,  and  Sidney  on 
government;  Vvoussenn  on  tha  Social  Compact ;  Vattel  on 
the  Law  ol~  A'ations  ;  Guizot  On  Representative  Government 
and  his  History  of  Civilization ;  Hallam  and  Creasy  and 
De  Lolmo  on  the  British  Constitution ;  De  Tocqueville's 
American  Democracy;  Lord  Brougham's  Philosophy  of 
Government  ;  William  Smith  O'Brien  and  John  Stuart  Mill 
on  Representative  Government;  Tucker's  and  Sharswood's 
editions  of  Blackstone ;  John  Taylor,  in  a  work  entitled 
Constructor  Construed;  Calhoun  on  Government;  Calhoun's, 
Webster's,  and  Hayne's  speeches  in  the  Senate  of  the  U.  S. 
in  1S?.0  and  1832";  Stephens's  Constitntinnol  View  of  the 
Late  War  between  the  States;  Dawson's  edition  of  the  Fed- 
ernlisl;  the  Madison  Papers;  Elliott's  Debates  on  the  Rati- 
fication of  the  Constitution  in  the  Several  Slates;  and  Jami- 
son's Constitutional  Convention.  Alex.  1L  STEPHENS. 

Gov'ernment's  Isl'and, properly  Rock  Island,  an 
island  in  the  Mississippi  River,  lying  between  Ruck  Island, 
III.,  and  Davenport.  la.  The  island  belongs  to  the  U.  S. 
government  and  contains  sjilendid  U.  S.  armories  and  ar- 
senals. It  w.as  used  as  a  military  prison  during  the  civil 
war.  Th'e  island  is  reached  by  several  excellent  bridges. 
It  is  3  miles  long,  and  has  a  very  fertile  soil.  Area,  960 
acres.     It  is  in  Rock  Island  co..  111.     Pop.  165. 

Gov'ernors.  1.  Governors  [Ger.  der  Regulator,  der 
Gouvernator,  der  Moderator;  Fr.  moderateur,  m.,  rer,ululeur, 
m.)  are  instruments  attached  to  prime  movers  for  the  pur- 
pose of  preserving  regularity  of  motion  by  adjusting  the 
amount  of  power  exerted  to  the  resistance  to  be  overcome, 
where  the  latter  is  variable.  They  are  a  more  economical 
class  of  regulators  than  brakes,  which  accomplish  a  similar 
result  by  absorbing  and  wasting  an  excess  of  power,  which 
must  always  exist  where  the  speed  is  intended  te  remain 
Invariable  under  a  variable  loail. 

2.  Governors  differ,  as  regulators,  from  fly-wheels  in  pre- 
serving- uniformity  of  motion  without  necessarily  permit- 
tin-'  change  of  mean  speed.  The  latter  form  of  regulator 
nec'essarily  permits  variation,  which  becomes  greater  as  the 
weight  and  speed  of  the  wheel  are  smaller  in  proportion  to 
the  "changes  of  energy,  and  is  rarely  so  small  as  to  make 
the  governor  unnecessary. 

3.  Governors  are  usually  intended  to  produce,  as  nearly  as 
possible,  absolutely  uniform  speed.  None  do  so  perfect- 
ly, but  the  approximation  to  uniformity  is  frequently  very 
close.  A  good  governor  should  not  permit  a  variation  of 
5  per  cent.,  even  when  the  load  is  entirely  thrown  off,  and 
10  per  cent,  is  generally  considered  the  maximum  range. 
Marine-engine  governors  are  usually  intended  to  prevent 
very  sudden  and  very  great  fluctuations  of  velocity,  rather 
than  to  preserve  an  exact  rate  of  speed.  Rankine  desig- 
nates the  latter  class  "  fly  governors,"  to  distinguish  them 
from  the  other  forms  called  governors  proper. 

4.  Governors  proper  are  divided  into  three  classes— po«i- 
tion  governors,  disengagement  governors,  and  differential 
governors.  Position  governors  are  those  in  which  the  posi- 
tion of  the  regulating  valve  or  regulating  piece  is  deter- 
mined by  rigid  connection  with  the  governor;  as.  for  ex- 
ample, the  common  fly-ball  governor  used  upon  the^steam- 
cngine.  Disengagement  governors  are  those  which,  when 
the  speed  rises  above  a  certain  fixed  maximum,  throw  into 
gear  a  train  of  meohanism  which  shuts  off  the  supply  of 
impelling  fluid,  and  causes  a  diminution  of  speed  ;  and, 
when  the  speed  falls  below  a  stated  minimum,  it  throws 
into  gear  another  train  producing  the  reverse  effect.  When 
at  proper  speed,  neither  train  is  in  operation.  The  usual 
forms  of  water-wheel  governors  are  examples  of  this  class. 
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])in'rential  governors  arc  those  which  move  the  regulating 
mecliauisms  with  a  speed  proportional  to  the  difference  be- 
tween the  actual  and  the  prnjior  speed  of  the  engine. 

5.  A  second  classitication  divides  governors  into  gravity 
governors — in  which  gravity  and  ccutrifugal  force  arc  op- 
posed— and  balanced  governors,  in  which  centrifugal  force 
is  balnnccd  by  a  spring  or  by  other  force  than  gravity. 

6.  Pendulum  governors  are  the  oldest  and  most  common 
class  of  governors.  The  conical  pendulum,  the  centrifugal 
governor,  or  the  fly-ball  governor,  as  it  is  variously  called, 
was  invented  by  Huyghcns  about  IfioO,  and  applied  by 
him  to  the  regulation  of  horologieal  mechanism.  It  was 
subsequently  (17S9)  applied  by  Hooper  to  control  the  mo- 
tion of  windmill!*,  and  Watt  about  the  same  time  (1784) 
applied  it  to  the  regulation  of  the  steam-engine. 

7.  The  pendulum  governor  consists  of  two  heavy  balls 
(A  U,  Fig.  1 )  suspend- 
ed by  short  links  from 
the  spindle  CD.  Oth- 
er links.  E  F  and  G  H, 
eonneet  with  a  sleeve 
H  F  in  such  a  niiinner 
that  any  movement  of 
the  balls  will  produce 
a  vertical  movement  of 
this  sleeve,  which  is  at- 
tached to  au  arm  M  N, 
forming  jiart  of  the 
train  of  mechanism, 
M  N  R  S.  through 
which  the  adjustment 
of  j>ower  is  effected. 
In  the  case  of  the 
steam -engine  the  rod 
R  S  is  attached  to  th« 
"throttle-valve  "  or  to 
the  expansion  gear ; 
in  the  water-wheel  it 
connects  with  the 
mechanism  operating 
the  "gate"  by  means  of  which  the  supply  of  water  is  ad- 
justed; in  the  windmill  this  train  of  mechanism  changes 
the  pressure  existing  be- 
tween the  millstones,  or  it 
changes  the  position  or 
the  area  of  the  *' sails." 

S.  In  this  governor  there 
exists  at  every  position, 
with  uniform  motion,  an 
exact  equilibrium  ot'  the 
vertical  component  of  the 
force  acting  along  the  sus- 
pending arm  IS  C,  the 
force  of  gravity,  and  cen- 
trifugal force.  The  height 
of  the  point  at  which  the 
line  of  the  arm  crosses  the 
spindle — the  virtual  point 
of  sui^pensiun— above  the  plane  of  revolution  of  the  balls 
hears  a  ratio  to  the  radius  of  the  circle  in  whieh  (he  cen- 
tres of  the  balls  move  that  is  equal  to  the  ratio  of  the 
weight  of  the  balls  to  the  centrifugal  force— t.  e.  Fig.  2. 
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9.  The  speed  of  the  governor  should  bo  carefully  ileter- 
mined.  either  by  experiment  or  l)y  ealeulatlnn,  when  tir?-t 
desig[ieil,  in  order  that  the  transmitting  meehanism  whidi 
determines  the  velocity-ratio  of  governor  and  driving-shaft 
may  be  preeiwidy  proportioned  to  its  work. 

10.  The  weight  of  balls  is  determined  by  the  character 
of  the  rcsistanee  to  be  overcome.  It  is  proportional  to  the 
resistance  to  be  overcome,  but  enn  seldom  bo  calculated; 
and  is  usually  determined  by  experiment. 


whore  // 


The  simple  pendulum  governor  has  comparatively  littlo 
power,  and  does  not  give  truly  isochronous  motion,  lleiug 
rigidly  connected  with  (he  regulating  valve,  the  speed  can 
only  be  precisely  maintained  under  one  set  of  conditions. 
Any  variation  of  load  or  of  sleaui-pressure  will  produce  a 
limited  but  unavoidable  change  of  speed.  The  limits  of 
variation  are  determinable  by  the  arrangement  of  the  con- 
necting mechanism,  and  are  usually  but  slightly  removed 
from  the  pr()per  speed. 

11.  To  secure  greater  sensitiveness  and  strength  in  a"- 
tion  a  weight  is  sometimes  mounted  ujion,  or  suspendnl 
from,  the  collar  IL  (Fig.  1),  which  enables  the  speeil  of 
the  governor  to  be  greatly  increased  with  the  same  height 
of  suspension  and  with  a  smaller  size  of  balls,  giving,  at 
the  same  time,  quickness  and  much  greater  strength  of  ac- 
tion. This  form  was  introduced  by  Charles  T.  Porter  of 
New  York,  and  has  been  extensively  adopted  both  in  the 
U.  S.  and  Europe.  It  is  shown  in  Fig.  '.\.  In  this  case 
the  elTect  of  gravity  is  increased,  while  the  effect  of  cen- 
trifugal force,  at  the  same  speed  of  revolution,  remains  un- 
changed, and  the  height  .i  C  is  increased  in  the  ratio  ^1  -f- 

Yr~  ^^  ^  '  '*  representing  the  ratio  of  increase  of  the  ac- 
tion of  gravity,  W  the  weight  of  balls,  and  U"  the  total 
weight  of  balls  and  the  increased  action  of  gravitv  pro- 

1  1  I  *i  J.  1  I  1  T'u  ir  9.7848  ir+  W 
duced  by  the  added  load.     Then,  H  =  -  X  — ^• 

A  change  of  speed  in  the  engine  causes  a  greater  change 


Fig.  3. 


of  position  of  balls  than 
in  the  unloaded  govern- 
or, in  the  proportion  of 
U"  to  W"  +  .1  \V.  The 
governor  is  thus  render- 
ed more  sensitive  in  this 
proportion.  The  sus- 
peniiing  arms  of  this 
governor  are  forked,  and 
the  pins  are  thus  made 
double.  This  coustruo- 
tion  is  no  less  an  essen- 
tial feature  than  the  pre- 
ceding. It  enables  sud- 
ih-n  variatiipns  of  s]K'ed 
to  produce  change  of  al 
titude  without  serious  re- 
tardation due  to  friction 
uii  the  joints.  Another 
ini])ortaiit  advantage 
possessed  by  this  insfru 
ment  is  the  compara- 
tively slight  resistance  to 
change  of  speed,  which 
is  a  consequence  of  the 
comparatively  sniul! 

weight  of  balls  and  of 
their  small  *>rbit.  Strain  npon  the  connecting  gearing,  or 
slipping  of  the  governor-belt,  is  thus  avoided,  and  the 
governor  is  enable<l  to  act  promptly  and  effectively  where 
the  ordinary  form  would  Ijc  slow  in  action,  or  where  it 
might  break  its  belt  and  cease  to  act. 

12.  Approximate  isoehrouism  is  secured  in  the  governor 
of  Fareot  of  Paris  by  crossing  the  arms,  thus  carrying  the 
points  of  suspension  of  each  ball  to  the  ojjpositu  sideuf  tlio 
vertical  spindle  from  the  ball,  and  thus  causing  the  Irajeo- 
tory  of  the  ball,  a.s  it  rises  and  falls  in  its  circular  orbit,  to 
coincide  with  the  parabtdoid  of  which  the  subnormal  is 
equal  to  the  altitude  A  V-  (Fig.  I).  This  form  of  governttr 
is  used  to  some  extent  in  Europe.  In  the  Farcot  g<)vernor 
minor  adjustments  are  secured,  to  eliminate  faults  in  it.s 
action  4lue  (o  the  arraTigement  of  the  mechanism  transmit- 
ting movement  of  the  controlling  valves.  The  links  con- 
necting the  ball-rojls  to  the  collar  on  the  main  spimlle  are 
crossed,  ami  a  helical  spring  on  the  spindle  resists  slighlly 
the  lerideney  of  the  balls  to  rise,  its  tension  increasing  as 
the  balls  separate. 

Prcei.so  isochronism  is  obtained  by  the  parabolic  govern- 
ors, in  which  the  heiu'lit  II  renmins  constant  in  all  jiositions. 
In  tlu'se  govi-rnors  the  path  of  the  bulls  in  the  vertical  plane 
is  such  that  they  di-?<'Tibe  ibe  an-  <if  a  paraliola.  The  height 
A  ('  I  Fig.  I)  is  (hen  the  sul>nornnil  of  thi>  parubobi.  Tlie 
subnormal  is  of  constant  niiignitude.  and  i>nly  at  that  speed 
whi<di  gives  a  height  II  erpnil  to  this  quantity  Is  a  position 
of  eriuiliiirium  held.  It  eoiisequeutly  follows  that  any  change 
of  speed  fiotn  tlml  ijiie  th.-  height  A  ('  will  destroy  e()uilib- 
riuiu.  and  it  eau  only  be  restored  by  a  return  to  the  proper 
speed.  Those  governors  therefore  continue  their  action 
npon  the  connecting  nieehaniNm  until  normal  speed  is  ob- 
tained or  until  the  extreme  of  their  ruui^n  is  reaehetl.  An 
altitude  of  the  points  of  suspension  above  the  plane  of  mo- 
tion uf  ihu  balls  equal  to  twioo  the  fooul  distance  of  the  par- 
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aljola  is  the  only  one  in  which  the  balls  can  remain  steady. 
The  force  with  which  the  balls  tend  to  move  is  proportional 

approximately  to    -^,  in  which  iris  the  aggregate  weight 

of  balls.  S  is  the  amount  of  deviation  of  speed,  and  A^the 
proper  speed  of  revolution. 

The  balls  are  given  their  parabolic  path  in  Davey's  gov- 
ernor by  suspending  them  from  a  spindle  by  steel  springs, 
which,  as  they  diverge,  unwrap  from  the  edge  of  a  guide- 
cheek  having  the  form  of  the  evolute  of  the  parabola.  The 
balls  may  also  be  carried  on  a  guide-curve,  as  in  Madden's 
governor. 

The  parabolic  governor  may  be  loaded,  like  Porter's  gov- 
ernor, to  obtain  higher  speed  of  rotation,  and  increased 
strength  .and  sensitiveness.  This  will  produce  an  increase 
of  altitude  in  the  proportion  of  the  aggregate  new  weight 
(o  the  original  weight,  and  the  speeds  of  revolution  will  be 
increased  as  the  square  root  of  those  quantilies.  The  added 
load  gives  a  means  of  adjustment  of  speed  by  varying  the 
amount  of  that  load.  A  common  method  of  applying  it  is 
by  means  of  a  sliding  weight  upon  a  lever,  thus  making  the 
load  upon  the  governor  easily  and  accurately  adjustable. 
By  causing  the  b.alls  to  move  in  a  high  portion  of  the  par- 
abolic arc.  also,  increased  strength  of  action  and  sensitive- 
ness may  be  secured.  Since  the  centrifugal  force  varies  in- 
versely as  the  square  of  the  periodic  times,  the  greater  the 
speed  "of  revolution  thus  secured,  the  greater  the  power  of 
the  governor.  Smaller  balls  can  thus  be  used  with  higher 
speed,  as  in  the  loaded  pendulum  governor,  and  their  less 
weight  gives  greater  sensitiveness,  in  consequence  of  their 
slight  inertia,  as  well  as  because  of  their  greater  speed  of 
revolution. 

In  the  Babcock  &  Wilcox  governor  the  balls  always  move 
in  a  horizontal  plane,  Flo.  4. 

a?  shown  in    Fig.  -1; 
the     ball-rods,    11    », 
being    jointed    to     a 
spindle,      o,      which 
slides  vertically  with- 
in a  hollow  driving- 
spindle,  and  which  is 
counterbalanced      by 
weights  at  tr,  carried 
in  a  scale-pan  on  the 
end  ofa  lever,  through 
which  they  act  upon 
the  lower  ends  of  the. 
sliding  spindle.     The 
ball-rods  are  jointed 
at  tlie  middle  to  links 
P,  which  are  secured 
at  their  opposite  ends 
to  the  main  driving- 
spindle,   wliieh  takes 
iis    motion,    through 
bevel  gearing  and  in- 
termediate    shafting, 
from    the   main  shaft 
of    the    engine.       A 
dash-pot,  seen  at  the 
foot     of    the    sliding 
spindle,  prevents  sud- 
den    fluctuations    of 
speed  from  throwing 
the  governor  beyond 
the    ])ro]ier    position 
for   adjusting   speed, 
and  prevents  the  os- 
cillation     of      speed 
which  attends  the  use 
of  ver.v  seusitive  gov- 
ernors not  thus  con- 
trolled.    When  the  engine  is  precisely  at  speed  the  action 
of  centrifugal  force  is  equilibriated  in  every  position  by  the 
aition  of  the  weight.     At  any  other  speed  this  equilibrium 
is  destroyed,  and  the  action  "of  the  governor  is  similar  to 
those  just  described.     It  continues  acting  until  the  jjropcr 
speed  is  resumed,  or  until  it  reaches  the  extremity  of  its 
range.     Adjustment  of  speed  is  obtained  by  varying  the 
weight  upon  the  scale-pan. 

Pickering's  governor  (Fig.  5)  is  the  invention  of  Mr.  T. 
R.  Pickering  of  New  York.  In  this  governor  the  balls  are 
carried  upon  fl.at  springs  which  are  curved  in  the  form  of  a 
double  cyma,  and  are  attached  at  one  extremity  to  the 
vertical  driving-spindle,  and  at  the  upper  end  to  a  sliding 
collar  which  supports  the  stem  of  a  balanced  throttle-valve. 
The  peculiar  form  of  spring  employed  keeps  the  parts  in 
proper  relative  position,  and  permits  the  use  of  steel  so 
thin  that  it  is  not  liable  to  "  set  "  or  break.  Where  an  in- 
crease of  centrifugal  force  is  required,  it  is  obtained  by  in- 
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creasing  the  number  of  springs,  using  two  or  more  together 
for  each  ball.  Three  balls  are  generally  used.  This  governor 
has  the  sensitiveness  and  strength  of 
the  loaded  pendulum  governor,  and 
is  cheap  in  construction.  It  has  come 
into  extensive  use  in  the  U.  S. 

Silver's  marine  governor  in  its 
earlier  form  consisted  of  two  crossed 
arms  carrying  balls  at  each  extrem- 
ity, and  balancing  about  the  pin  by 
which  they  were  carried  on  the  spin- 
dle. The  action  of  centrifugal  force 
was  balanced  by  a  helical  spring  coil- 
ed upon  the  spindle.  It  was  designed 
to  regulate  the  engines  of  steam  ves- 
sels, and  was  one  of  the  earliest  in- 
troduced. 

In  the  chronometric  governor  a 
train  of  gearing  is  driven  by  a  clock 
or  other  uniformly  moving  appa- 
ratus. Another  train  is  driven  by  the 
engine  or  macliine  to  be  regulated. 
The  two  trains  are  connected  by  intermediate  mechanism 
in  such  a  manner  that,  so  long  as  both  move  at  the  same 
speed,  no  motion  of  the  intermediate  gearing  occurs.  A 
difference  of  velocity  in  the  two  trains  being  produced  by 
a  change  of  speed  of  the  engine,  a  motion  of  the  interme- 
diate gear  takes  place,  adjusting  the  regulating  apparatus 
to  restore  the  proper  speed.  This  arrangement  evidently 
gives  isochronism. 

In  Siemens'  differential  pendulum  governor  the  balls  of 
a  pendulum  governor  arc  suspended  within  a  cylinder,  and 
their  friction  against  its  interior  surface  produces  a  resist- 
ance which,  acting  through  a  "  dynamometer  train,"  moves 
the  valve.  In  the  governor  of  Prof.  Sir  Wm.  Thomson 
the  principles  illustrated  in  Siemens'  governor  are  applied 
to  a  governor  attached  to  physical  apparatus. 

Hydraulic  governors  are  of  several  forms.  They  usually 
cons'ist  of  a  pump  or  bellows  which  forces  water  or  oil  into 
a  reservoir,  from  which  it  issues  at  a  uniform  rate  by  an 
orifice  the  size  of  which  is  adjustable.  At  the  proper  speed 
the  liquid  is  pumped  into  the  reservoir  at  precisely  the 
speed  at  which  it  issues  from  it.  An  increase  of  speed 
produces  an  excessive  supply,  and  a  decrease  of  speed 
causes  a  deficiency  of  fluid  to  be  forced  into  the  reservoir. 
Connected  with  the  reservoir  is  a  pump-barrel  containing 
a  weighted  piston  or  plunger.  As  the  reservoir  fills  this 
piston  is  forced  up  and  shuts  off  the  supply  of  steam  or 
water.  As  the  reservoir  empties  itself  the  loaded  piston 
descends,  opening  the  supply-valve.  The  "  Pitcher  hy- 
draulic regulator "  is  of  this  form.  These  governors  are 
isochronous. 

A  hydraulic  governor  of  quite  a  different  form  has  come 
into  considerably  extensive  use  in  the  U.  S.  This  is  the 
Huntoon  governor,  shown  in  Fig.  B.  A  screw,  resembling 
the  ordinarv  screw-propeller  in  form,  revolves  in  a  hori- 
zontal cylinder  filled  with  oil.  The  shaft  on  which  it  is 
mounted  is  arranged  to  slide  longitudinally,  and  thrusts 
against  a  vertical  arm  which  is  connected  with  a  horizontal 
leaver  carrying  a  weight.  Motion  is  communicated  to  the 
Fig.  6. 


screw  through  a  pulley-shaft  which  gears  into  a  pinion  on 
the  screw-shaft.     As  the  screw  revolves  it  tends  to  traverse 
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the  cylinder  in  the  axial  line,  and  this  tendency  becomes 
greater  or  less  as  the  resistance  of  the  liquid  intTeaffc*  or 
diminishes  with  changes  of  speed.  At  the  proper  speed 
this  resistance  is  just  sufficient  to  couuterljalance  the 
weight.  A  prealer  speed  raises  the  weight,  and  a  slower 
speed  allows  it  to  fall.  These  movements  are  triinsniitted 
by  a  vertical  link  to  the  arm  of  a  register  throltle-valve, 
by  means  of  which  the  supply  of  steam  is  adjusted  to  the 
re(|uircments  of  the  engine.  Fig.  i'l  exhibits  a  sectional 
view  of  this  governor,  accompanied  by  a  j^fparate  sketch 
of  the  screw.  This  governor  is  theoretically  perfectly  iso- 
chronous. So  long  as  the  engine  docs  not  run  at  speed, 
the  valve  will  be  kept  moving,  and  it  will  either  bring  the 
engine  to  speed  or  will  reach  the  extremity  ol  its  range. 
Practically,  isochrunism  is  somewhat  interfered  with  by 
the  friction  of  the  parts.  In  another  form  of  this  governor 
a  paddle  wheel  takes  the  place  of  the  screw;  both  forms 
are  in  use. 

Pneumatic  governors,  in  which  the  resistance  of  air  is 
made  useful  in  producing  an  equilibrium  with  the  force  ex- 
erted by  a  weight  or  spring,  are  of  several  forms.  The  best 
known  form  consists  of  several  hemispherical  cups  carried 
at  the  outer  ends  of  radial  arms  revolving  about  a  central 
8|nndle,  as  in  (he  anemometer.  At  the  proper  speed  the 
resistance  of  the  air  is  just  sufficient  to  counterpoise  a 
weight  attached  to  the  apparatus,  while  at  higher  or  lower 
speed  the  rise  or  fall  of  the  weight  moves  the  mechanism 
connecting  the  governor  with  the  supply-valve. 

The  marine  steam-engine  requires  a  governor  of  some- 
what different  qualities  from  those  demanded  in  the  regu- 
lation of  the  stationary  engine.  The  motion  of  the  marine 
engine  when  the  vessel  is  in  smooth  wafer  is  uniform  so 
long  as  the  pressure  of  steam  remains  constant,  us  there  is 
then  a  perfect  uniformity  in  impelling  power  and  of  resist- 
ance, and  no  governor  is  required.  At  sea,  however,  in 
rough  weather,  the  vessel  is  tossed  about  by  the  waves,  and 
meets  with  a  varying  resistance.  Frequently,  all  resistance 
to  the  motion  of  the  engine  is  removed  by  the  pitching  of 
the  shi|i  and  consequent  lifting  of  the  propeller  out  of  the 
water.  At  such  times  the  engine,  if  uncontrolled,  starts 
olT  with  great  velocity,  causing  danger  of  accident  and  a 
wasteful  expin.liture  of  steam.  While  revolving  at  fliis 
high  velocity  the  engine  is  next  suildenly  cheeked  by  the 
return  of  the  vessel  to  a  position  in  which  the  propeller  is 
again  immcrscil,  and  the  resulting  shock  is  even  more  dan- 
gerous than  that  due  to  the  effecf  of  inertia  at  the  higher 
speed.  This  is  the  kind  of  fluctuation  of  speed  which  the 
marine  governor  is  intendeil  to  prevent.  No  governor  in 
which  gravity  acts  can  bo  used  at  sea,  on  account  of  the 
motion  of  the  vessel.  The  onlinary  forms  of  balanced 
governors  are  not  usually  satisfai'tory.  because  the  inertia 
of  the  heavy  |iart3,  which  must  be  suddenly  made  to  move 
at  higher  velocity  wlien  a  "jump  "  of  the  engine  occurs,  is 
liable  either  to  prevent  their  prompt  action  or  to  strain  and 
break  the  cr)nnecting  mechanism. 

Momentum  governors  have  been  usually  found  most 
satisfactory.  Silver's  momentum-whoid  governor  is  an 
illustralion  of  this  class.  This  consists  of  a  lly-wbcel 
fitteil  loosely  upon  a  shaft  driven  by  the  engine.  The  wheel 
carries  flat  vanes,  so  set  that  the  resistance  of  the  air  when 
thoy  are  turning  at  the  proper  spi'ed  shall  just  equilibriate 
the  effort  of  a  helical  spring  by  whieh  the  wheel  is  conneclcil 
to  the  shaft,  and  through  which  it  is  driven.  .\ny  sudden 
increase  of  speed  taking  place,  the  inertia  of  tiio  wlieid 
prevents  a  proportional  increase  of  its  velocity.  The  shaft 
"running  ahead  "  of  the  wheel,  tho  spring  is  coiled  up: 
and  this  change  is  maile,  by  suitaldo  mechanism,  to  elnuige 
the  position  of  the  throttle-valve.  A  sudden  de.-rease  of 
tho  speed  of  tho  engine  oocurring.  the  inertia  of  Ihe  llv- 
whcol  causes  it  lo  overrun  the  shaft,  and  the  sprijig  is  un- 
coiled and  Ihe  fhrntllevalvo  opened.  This  governor  has 
been  very  considerably  used.  It  is  sensitive  and  quick  in 
action. 

In  .Siemens'  pendulum  governor  (Fig.  7)  (he  arrangement 
of  the  cpicyelic  train  DKF.  through  which  (ho  suspended 
ball  IJ  is  moved,  is  such  (ha(  ]']  may  move  around  (no  ver- 
tical spinillo  0  befween  limi(s  whieh  are  de(erinined  by 
stops  fixed  on  either  side.  In  fliis  movement  (he  arms  (i 
and  K  par(icipate,  ami  (ho  fhrotde-valve  is  eontndled  bv 
the  Tjiovi'inenf  of  the  roek-sbaff  K,  which  may  bo  mailc!  a 
conlinuation  of  (he  valve  spindle.  The  mo(ioti  of  the  ver- 
tical spindle  0  jiroiluees  roladon  of  the  penilulum  .\  It  by 
means  of  (he  sloffeil  curved  link  on  erosshi'ad  A  I,.  When 
the  speed  of  the  system  is  uniform,  Ihe  resisfaneo  of  tho 
revolving  pendulum  produces  a  tendemsy  in  the  infer- 
mcdiiite  wlirel  V,  to  move  in  the  direction  (J  K,  raising  the 
weight  K.  and  holding  it  eounterpidsed  in  a  position  whieh 
is  delermineil  for  every  case.  When  so  running  in  equi- 
liliritint  (he  sligh(es(  change  of  speed  in  the  engine  and 
the  driving  mechanism  proiluces  a  (?hange  of  rtdafive  posi- 
tion of  C  and  D,  in  oonsequcnoe  uf  the  inortia  of  the  pen- 


dulum, which  cannot  change  its  rate  without  exerting  a 
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resistance  whieh  moves  the  weight  K  from  tho  ordinary  po- 
sition of  cquilibrum,  openin*;  or  closing  the  valvt-  proinptlj 
and  effectively  regulating  the  engine.  This  reguhitor  is 
used  in  the  (Jrccnwich  Observatory,  England,  for  regu- 
lating a  chronograph.  It  is  extremely  sensitive,  and  very 
powerful  under  sudden  changes  of  velocity  incurred  by 
sudden,  even  although  moderate,  changes  of  speed. 

The  governor  is  used  in  steam-engines  of  the  best  class 
to  determine  the  point  of  "cut-otT,"  instead  of  moving  tho 
throttle-valve,  which  latter  method  produces  In.'^s  of  effi- 
ciency by  "  thrcittling  "  the  steam  and  diminishing  tho  gain 
due  to  higher  pressure  and  greater  expansion.  In  some 
cases  the  governor  changes  tho  position  of  the  "  eccentric" 
which  moves  the  valve-gear.  In  other  cases  it  adjusts  the 
•Mink-motion,"  producing  a  similar  change  of  action  in 
the  valve,  and  consequently  in  the  distribution  of  steam. 
Tho  attachment  of  a  governor  to  a  "detachable  cut-off 
valve-gear" — with  which  iirrangeiru-nt  the  grade  of  expan- 
sion of  steam  is  determined  without  necessarily  demanding 
from  tho  governor  the  employment  of  any  considerable 
moving  force — is  tho  most  generally  satisfactory  method 
of  regulation  of  steam-engines.  It  has  been  suggested  by 
liourne  that  in  condensing  steam-engines  it  would  be  ad- 
vantageous to  so  arrnnge  tho  governor  connections  as  to 
autumafieally  adjust  the  sup]>ly  of  condensing  water. 

The  force  retjuired  in  tho  ri'gulati(m  of  water-wheels  is 
so  great  that  water-wheel  govirimrs  are  arranged  lo  simply 
throw  trains  of  mechanism  connected  with  the  motor  into 
gear  with  the  water-wheel  gate,  opening  or  closing  it  as 
required.  K.  H.  Thikston. 

Gov'ernorS  I.Kl'nnd,  an  island  of  Suffolk  co..  Mass.^ 
in  Boston  harbor,  directly  N.  of  Castle  Island  and  of  tho 
main  ship-channel  or  President  Unads.  It  la  occupied  by 
f(!rtitication8  {of  wliich  Fort  Winthrop  is  tho  keeft  or  r6- 
duil),  forming  p:irt  of  the  system  or  defence  of  Boston 
har})or  and  its  muritinu*  approaches. 

Governor's  InIiiihI,  a  small  island  in  New  York 
liarbor,  tliree-fourths  of  ii  inib'  S.  of  the  southern  extrem- 
ity (now  occupied  by  tlu-  esplanade  known  as  the  llattery) 
of  the  site  of  Now  York  ('i(y  (Manhattan  Island),  separated 
from  Southern  ISrooklyn  (Long  Islnntl)  by  a  narrow  (tho 
liutterniilk )  channel,  '  A  mile  and  a  half  westward  are  t)in 
smiill  islands  Mllis"  iind  lietllo.'s  on  the  enstrrn  margin  of 
thooxtensive  shoals  known  as  Ihe  .JiM>ey  Flats,  which  ct)n- 
stitnte  the  western  nnirgin  of  the  ship-channel  to  New  York 
City,  which  passes  between  it  and  (lovernor's  Island.  The 
prominent  ponitirin  of  (Jovernor's  Iflund  nnirked  it  out  in 
early  day>J  as  the  key  to  the  maritinu'  defence,  and  it  was 
oc'upied  for  .such  purposes  hv  the  Outch.  In  Hill  lliey 
built  their  first  rude  tort  on  Manhattan  Islaiul,  probably 
where  the  Rattery  n*)w  is,  and  donlptless.  as  their  settlement 
increased,  occupied  (Jfivcrnor's  I.-^laiid.  The  Fnglish  took 
possession  in  H^TI.ainl  under  fheiu  Ihe  first  regular  fort, 
on  tilt*  site  of  what  \-i  now  l''ort  (Nilunibus,  was  built,  unci 
the  island  (probably  through  Ihe  residonoo  of  tho  early 
governors,  who  were  also  niililary  eommanderi>)  hecnmo 
known  as  (iovernor's  Island.  The  present  Fort  t'cdumbus 
(which  hn-t.  however,  since  undergone  extensive  rrp:iii  ■* 
and  modilieaf  ions),  occupying  the  centre  of  the  i>land.  an  I 
Castle  Williams,  uu  Ihu  western  point,  were  built  iu  l(iU7-lU 
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(as  also  Fort  Clinton  (Castle  Garden)  and  Fort  Gansevoort, 

3  mik'S  higher  up)  by  Col.  Juo.  Williams,  the  first  chief 
engineer  of  the  U.  S.  army — itn  officer  whose  services  have 
since  been  iu  a  measure  lost  sight  of,  but  who  has  many 
claims  to  the  title,  siuce  given  to  the  late  Geu.  Thayer, 
'■fatherof  the  U.  S.  Military  Academy."  CastleWilliams  was 
the  first  "  cascmated  "  battery  erected  in  this  country,  and 
was  planned  after  the  system  of  Montalembert,  with  which 
Col.  Williams  had  made  himself  acquainted  in  France. 
This  and  other  works  of  Col.  Williams,  though  they  have 
been  superficially  and  ignorantly  criticised,  were  really 
meritorious,  and  do  not  suffer  by  comparison  with  European 
strui^turos  of  the  same  or  even  much  more  recent  dates. 
Besiilcs  the  fortifications  and  small  garrison,  the  ordnance 
department  has  one  of  its  depots  here,  and  the  island  is 
also  a  rendezvous  of  the  general  recruiting  service  of  the 
U.  S.  army.  J.  G.  BAR.VArtn. 

Gow'an  (Col.  Ohle  K.).  ^^-  al^out  ISOO  at  Wexfonl.  Ire- 
land, was  well  educated,  and  became  editor  of  the  Anthlote, 
a  newspaper  of  Dublin;  removed  in  1S29  to  Canada;  re- 
sided for  a  time  in  Eseott,  Leeds  co..  Out.,  aud  afterwards 
in  Toronto ;  was  the  founder  of  the  Orange  lodges  of  North 
America,  and  fur  twenty  years  their  grancl-master ;  sat 
1S;j4-U  in  the  Canadian  Parliament;  served  against  the 
insurrectionists  of  1S3~-3S;  was  for  a  time  a  post-office 
inspector,  and  afterwards  a  license-officer  at  Toronto. 

Gowaii'da,  post-v.  of  Cattaraugus  and  Erie  cos.,  N.  Y., 
separate. I  by  the  Cattaraugus  Creek,  oO  miles  S.  of  Buffalo, 
on  the  Buffalo  and  Jamestown  II.  II.  It  contains  a  bank, 
a  newspaper,  a  large  agricultural  implement  and  machine 
works,  2  tanneries,  3  hotels,  2  flouring-mills,  3  churches,  4 
carriage-factories,  acheescbox-factory,  3  saw-mills,  a  jdan- 
iug-mill,  a  sash  and  blind  factory,  27  stores,  and  many 
other  .smaller  branches  of  business.  It  has  splendid  water- 
privileges.  Principal  business,  farming  and  dairying.  Pop. 
yQ4.  Joii.v  S.  Fldlek,  Ed.  and  Prop.  "(tAzette." 

Gow'deysville,  post-tp.  of  Union  co.,  S.  C.   Pop.  2647. 

GoAv'er,  tp.  of  Cedar  co.,  la.     Pop.  9J7. 

Gower  (John),  an  English  poet,  b.  about  1327.  The 
place  of  his  birth  is  variously  given  as  having  been  in 
Wale?,  Kent,  and  Yorkshire.  He  was  probably  a  man  of 
property,  and  it  is  said  that  he  became  chief-justice  of  the 
common  ple^s,  and  some  state  that  he  was  knighted.  He 
was  a  friend  of  Chaucer,  who  calls  him  '*  the  moral  (Utwer." 
His  poetry  was  written  in  English,  French,  and  Latin,  the 
hitter  versified  a;icordiug  to  quantity.  His  principal  work, 
und'-r.'aken  by  command  of  Richard  II.,  who  directed  him 
to  "  hook  some  new  thing,"  was  in  3  parts:  the  Sprrn/mn 
M'l/itantis,  now  lost ;  the  Vo.c  Clnmantis  (Latin ),  never 
printed  entire,  but  existing  in  MS.;  and  the  Coii/esai'o 
Aniniitis,  completed  1394,  first  printed  by  Caxton  (1483), 
best  edition  by  Pauli,  1S57.  The  Iloxburghe  Club  in  ISIS 
publish eil  his  Chufiumte  /ittladts.  He  became  blind  in 
141)0.  d.  in  0-E.,  1408.  and  was  buried  in  St.  Saviour's 
Church,  London,  where  his  old  mondment  still  stands. 

Gow'rie  Coaspir'acy,  an  attempt  made  (Aug.  5, 1600) 
by  John  Ruthven.  earl  of  Gowrie,  and  others,  cither  to  as- 
sassinate the  king,  James  VI.  of  Scotland  (afterwards 
James  I.  of  Great  Britain),  or  much  more  probably  to 
make  him  prisoner,  for  the  purpose  of  permitting  the  gov- 
ernment to  be  administered  in  a  manner  more  thoroughly 
in  the  interes!:  of  Presbyterianism.  The  affair  took  place 
at  Gi.)wrie  House,  Perth,  and  the  earl  and  his  brother  Alex- 
ander were  both  killed  in  the  affray.  It  is  possible  that 
Gowrie's  motive  in  this  affair  was  revenge  for  the  death  of 
his  father,  who  was  executed  as  a  traitor  in  1584,  but  this 
is  not  generiilly  believed  to  have  been  the  cause. 

Go'ya,  town  of  Corrientes,  a  province  of  the  Argen- 
tine liejiublic.  on  the  river  Goya,  100  miles  S.  of  Corrientes, 
and  near  the  Parani.  Its  site  is  flat  and  low.  The  cattle- 
trade  and  the  accessory  industries  are  important.  Pop. 
10.907. 

Goyan'na,  town  of  Brazil,  iu  the  province  of  Pernam- 
buco.  uu  a  river  of  the  same  name.     Pop.  12,000. 

Goy'az,an  inlandprovinceof  Brazil,  extending  between 
the  ToL-antins  anrl  the  Araguav,  two  affluents  of  the  Ama- 
zon, comprises  an  area  of  27.t,OO0  square  miles,  but  has  only 
151.000  inhabitants,  most  of  whom  are  Indians.  The  gold- 
mines were  formerly  the  princijml  source  of  wealth  in  this 
province,  but  they  seem  to  have  become  exhausted.  Rear- 
ing of  cattle  and  agriculture  are  the  principal  occupations, 
liut  as  the  means  of  exportation  are  very  poor,  nothing 
more  is  produced  than  necessary  for  home  consumption  : 
and  even  this  poor  industry  is  carried  on  in  so  backward 
and  slovenly  a  manner  that  famines  occur,  though  the  land 
is  one  of  the  most  fertile  regions  on  our  globe. 

Goyaz,  town  of  Brazil,  the  capital  of  the  province  of 
Goyaz,  on  the  Vermelho,  has  8000  inhabitants. 


Go'zo,  or  Gozzo,  one  of  the  Maltese  Islands,  in  the 
Mediterranean,  belonging  to  Great  Britain.  Area,  20  square 
miles.  Poj).  Ki.OOO.  It  is  beautiful  and  fertile,  and  has 
two  good  harbors.  Tho  remains  of  the  cyciopean  wall  called 
the  "Giant's  Tower"  are  interesting.  Principal  town,  Ka- 
bato. 

Go'zzi  (  Carlo),  Count,  Italian  dramatist  aud  com- 
petitor of  Goldoni,  was  b.  in  Venice  in  1722.  Ilis  Useles/s 
Memoirs  of  his  Oicn  Z{/e,  in  connection  with  Goldoni's 
memoirs,  give  a  very  interesting  and  instructive  jnctur^ 
of  the  state  of  the  Italian  theatre  at  that  time.  It  was 
his  idea  that  improvisation  is  a  natural  taleut  with  the 
Italians,  and  for  this  reason  ho  L-ft  open  certain  parts  of 
his  dram.as,  especially  tho  comical  parts,  to  be  filled  out  by 
the  momentary  inspiration  of  the  actcrs.  But,  although  it 
is  very  true  that  the  Italians  often  display  a  brilliant  talent 
for  improvisation,  still  there  is  in  all  improvisation  some- 
thing contradictory  to  the  idea  of  modern  art,  Gozzi  did 
not  succeed  in  his  opposition  to  Goldoni.  His  dramas  have 
disappeared  from  the  stage,  though  they  bear  evidence  of 
a  taleut  of  a  higher  and  tiuer  order  than  that  of  Goldoni. 
There  is  a  tenderness  and  romance  in  his  imagination 
which  would  attract  attention  iu  any  literature,  aud  which 
are  very  seldom  met  with  in  the  Italian  art,  cast  as  it  is  iu 
the  old  classical  forms.  The  two  best  of  his  dramas  are 
The  Three  Oranfjes,  and  The  Princeea  Tnrandot,  D.  Apr.  4, 
1S06.  Clemens  Petkrskn. 

Go'zzoli  (Benozzo),  (Benozzo  nr  Lese  di  Saxdro  was 
his  real  name),  an  Italian  arti.-t  who  lived  between  l-;24 
and  1490,  a  pupil  of  Fra  Angelico,  remarkable  for  his  love 
of  nature  and  the  introduction  of  landscape,  natural  ob- 
jects, animals,  and  ])icturesque  beauty  into  his  paintings. 
His  most  famous  and  best-jtreserved  work  is  in  the  Campo 
Santo  at  Pisa.  His  own  tomb,  directly  under  these  frescoes, 
was  presented  to  him  Ipy  the  Pisans.     0.  B.  Frothixgham. 

Graafian  Ves'icles,  or  O'visaes,  are  numerous 
small  globidar  transparent  follicles  found  va  tho  ovaric?  of 
mammals,  probably  representing  the  inner  part  of  the 
calyx  of  oviparous  animals.  They  are  named  from  Reg- 
nier  de  Graaf,  their  discoverer  (1611-73).  The}- are  filled 
with  a  transparent  albuminous  Jicjiiid,  Very  small  at  first 
and  deeply  beilded  in  tho  ovary,  they  gradually  approTch 
the  surface,  and  finally  burst  and  discharge  the  Ovim 
(which  see). 

Graal,  or  Grail.     See  Sangreal. 

Graccha'nus  (M.  Jrxius)  lived  in  the  time  of  C. 
Gracchus  (u.  c.  123),  enjoyed  his  friendship,  and  from  this 
circumstance,  according  to  Pliny,  derived  his  cognomen. 
He  was  the  author  of  a  treatise  De  Potestah'bus,  addressed 
to  Pomponius,  the  father  of  Pomponius  Atticus,  in  which 
he  gave  a  history  of  the  constitution  and  the  great  off.ccs 
of  state  from  the  time  of  the  kings,  which  is  highly  com- 
mended by  Niebuhr  {Hist.  Jiomc,  vol.  ii.  j).  10-11).  The 
original  work  is  lost,  but  it  is  often  referred  to  by  Cicero, 
Varro,  aud  others,  and  a  portion  of  it  is  preserved  in  the 
Greek  treatise  of  Joannes  Lydus  (De  Mugi&trotibiie).  (See 
Gerlach,  Cicschichfschnifter  tier  Homer,  p.  84  8cq. :  L. 
Mercklix,  De  Junto  Oracchano,  Dorpat,  1840-41.) 

H.   PniSLER. 

Grac'chus,  the  name  of  a  family  of  illustrious  Romans, 
plebeians  of  the  gens  Sempronia.  The  most  noteworthy 
members  were  Tibkrh'S  Semproxius  Gracihus,  consul  238 
B.  c,  and  a  victorious  general;  another  Tiberii's,  who  in 
216  B.  c.  was  curule  a?dile  and  magister  equitum  to  M.  Ju- 
nius Pera,  the  dictator:  consul  2Id  and  213:  served  against 
Hannibal  and  deteatcd  Hanno  at  Beneventum  214;  was 
betrayed  to  the  Carthaginians  and  slain  by  Mago  212  B.  c. 
He  was  a  man  of  noble  magnanimity. — A  third  Tiberits 
was  early  distinguished  for  valor;  became  tribune  of  the 
people  187  b.  c.  ;  married  the  noble  Cornelia,  daughter  of 
Scipio  Africanus  :  vms  praetor  in  Hither  Spain  lsI-1 78; 
conquered  all  the  Celtiberians  and  took  hundreds  of  towns, 
and  by  his  justice  and  magnanimity  won  the  venei'ation 
of  the  subjected  people;  triumphed  178;  consul  177;  tri- 
umphed over  the  Sardinians  175;  censor  1(59,  when  he 
brought  about  important  political  reforms:  consul  again 
163  B.  c.  The  time  of  his  death  is  not  known.  He  was 
the  father  of  twelve  children,  among  whom  were  Tiberius 
and  Caius.  the  *"  Gracchi  "  par  exrr/fence. — TiBERirs  Srm- 
pRONirs  GuArrHi's,  eldest  son  of  the  foregoing,  b.  (accord- 
ing to  Plutarch)  104  b.  c.  ;  went  with  the  younger  Scipio 
Africanus  in  146  to  the  destruction  of  Carthage,  and.  ac- 
cording to  Fannius,  was  the  first  Roman  to  mount  the  wall 
of  that  town;  as  quiestor  ( 137)  concluded  an  unpopular  but 
highly  advantageous  treaty  with  the  Xumantines:  became 
tribune  of  the  people  134  b.  c.  At  that  time  the  Roman 
people  were  enduring  most  grievous  liardships,  kept  out 
of  their  lands  and  many  lawful  rights  by  the  senatorial 
party,  headed  by  the  Scipios ;  and  Gracchus,  with  the  ad- 
vice of  his  mother  Cornelia,  his  father-iu-law  Appius  Clau- 
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dius,  and  the  wisest  leaders  of  the  patricians,  decided  to  bring 

forward  anew,  with  gliglit  modifications,  the  Lieinian  law, 
whicli  hitd  never  been  repealed.  Tlie  ])!irty  whijh  opposed 
bill!  was  :>iuull  l>ut  influential,  and  he  felt  eompollcd  to  re- 
sort to  measures  which,  though  perfectly  just,  were  im- 
politic; and  some  additional  measures,  by  which  besought 
to  improve  the  condition  of  the  jioor,  were  so  artfully  mis- 
represented that  the  ij^norant  rabble  beji;!in  to  clamor 
against  him,  and  a  mob  led  by  Scipio  Nasica  set  upon  him 
and  his  followers  with  sticks  and  stones,  and  murdered  him 
13."i  n.  c.  He  was  a  man  of  most  amiable  and  nolde  cha- 
racter, and  his  worst  fault  was  a  certain  lack  of  prudence  in 
the  conduct  of  his  praiseworthy  undertaking. — Caii'S  Sem- 
I'KONirs  («itAc<*nrs,  his  brother,  nine  years  younger,  was 
serving  in  ripain  at  the  time  of  liis  brother's  murder:  was 
quiestor  in  Sardinia  12G  ii.  c.  where  his  valor,  wisdom,  and 
justice  made  him  very  popular,  but  caused  him  to  be  re- 
garded with  suspicion  at  Kome.  In  124  he  went  without 
leave  to  Rome,  but  so  defended  himself  before  the  censors 
that  bis  conduct  was  declared  justifiable.  Filled  with  a 
noble  but  almost  hopeless  enthusiasm  for  Roman  liberty. 
now  nearly  extinct,  he  entered  u]ion  the  tribuneship  in  124 
B.  (_'.,  and  was  twice  re-elected;  renewed  the  Agrarian  law 
in  123  B.C.;  but,  deserted  by  the  ungrateful  cquites  and 
by  the  misguided  peo]de.  and  a  price  having  been  put  upon 
his  head  by  Opimius,  thousands  of  his  friends  were  killed 
in  an  insurrection  121  B.  c,  and  Gracchus  himself  was 
killed  by  his  own  slave,  who  thereupon  killed  himself.  His 
greatest  offence  was  the  proposal  to  enfranchise  the  Italian 
allies.  His  eloquence  wsis  remarkable,  and,  viewed  in  the 
light  of  modern  ideas,  his  character  seems  one  of  the  noblest 
in  all  antiquity.  Nearly  all  the  Roman  writers  vilify  the 
reputation  of  the  Gracchi,  but  their  virtue  was  too  conspic- 
uous to  bo  thus  obscured. 

Grace  [Or.  x^P'?;  Lat.  fjratia].  I.  In  General^  is  used 
(1)  of  extrnint  form,  as  elegance  or  gracefulness;  thus 
Homer  (Od,  2,  12),  "She  poured  upon  him  an  unspeak- 
.ible  grace;"  and  of  dhrfmrnr.  (Luke  iv.  22),  **  They  won- 
dered at  bis  words  of  grace."  But  mainly  (2)  it  involves 
an  iiiirurd  ffclhiff  or  (linposition.  It  may  refer  ((0  to  favor 
ubutine'l  from  another.  From  man  (Gen.  .xxxix.  21,  Sept.) : 
Joseph  obtained  favor  with  the  keeper  of  the  prison  ;  from 
1!i>4 :  *•  Thou  bast  ibund  grace  in  my  sight;"  "Thou  hast 
found  favor  with  (JoJ"  (Gen.  xxxiii.  17,  and  Luke  i.  .'JO), 
For  the  most  ])!irt,  hr)wever,  (h)  its  reference  is  to  favor 
rhen'iliL'i  or  bcntoacd ;  in  Scripture,  the  Divine  favor  (a- 
tenrrh  men. 

IL  EvatirjeUrnl  Import. — This,  its  most  important  sig- 
nification, denoting  (iotVn  /'avor  mnni/eat  in  Jemts  Chrintf 
is  to  be  derived  from  the  New  Testament,  which  warrants 
the  following  positions: 

1.  Grace  i'«  n  Peculiar  E.rprrn»ian  of  the  Divine  Glory. — 
The  work  of  redemption  is  referred  to  God's  own  good  plea- 
sure, and  is  to  bo  to  tlic  praise  of  the  glory  of  His  grace 
(Eph.  i.  5,  0).  The  abundant  grace  is  to  redound  to  the 
glory  of  God  (2  Cor.  iv.  I.O).  To  the  same  import  are  the 
words  of  our  Lord  himself:  "  I  have  glorified  Thee  on  the 
earth  "  (.John  xvii.  4). 

2.  Graccy  thniafh  manifest  in  Chrttt,  ?'«  attrilmted  to  (he 
One  God  and  to   each  of'  the  Pcrnonn. — To  the  One  without 
distinction  :  *'  To  testify  the  gospel  of  the  grace  of  God  ;" 
"This  is  the  true  grace  of  Gud  wherein  ye  stand"  (Acts 
XX.  21  :  I   Pet,  V.  12).     To  the  Firnt  Person,  as  in  the  coin-  , 
mon  introduction  to  Paul's  Epistles :  "Grace  from  God  the 
Father;"  less   frequently  to    the    Third:  "Despite  to  the  ; 
Spirit  of  grace"  (Hcb.  x,  20),     (irace  Is  the  Father's,  as  , 
He  is  the  Hottrre  of  redemption:  the  Spirit's,  as   He   a/,- 
pliett  it;   but,  since  provided  in  the  S»n,   the  d<tctrin(r  of   j 
grace  connects  itself  with  tho  Second  Person  in  a  special  ! 
nnmner.     The   grace    of  God    Is  ;fireii   in  Christ  Jesus  (1   \ 
Cor.  i.  4)  ;  "We  believe  that  through  the  grace  of  our  Lord  . 
JvHUM  Chi-int  we  shall  be  saved  "  ( Acts  xv.  II).  i 

?f.  Men  tin-  Sam/  in/  Grace. — The  condensed  argument  , 
of  !*:iul  is  titis  :  All  having  sinnerl  and  being  under  a  just 
oou'lemnation,  are,  on  the  one  haml,  unable  to  save  them-  i 
selves.  Hence,  on  the  other,  if  saveii,  it  must  be  by  the  free 
— (.  **.  undeserved — grace  of  (Jod.  It  is  this  whicli  t>riinf» 
salvation  (Tit.  ii.  11):  ''The  grace  of  God  and  the  _'/)/>  fa/ 
Ifrace,  which  is  by  one  nmn,  Jesus  Christ,  bath  abounded 
unto  many"  as  their  salvation  (Rom.  v.  !;'»).  (a)  Ut/tfrartj 
iifit  hi/  fhr  lair.  An  altctnpt  to  bo  justified  by  the  law  is  a 
falling  from  grace  i  Gal.  v.  4  |.  The  assurance  of  being  de- 
livered from  sin  lies  in  this,  that  we  are  ni>t  under  the  law, 
but  are  under  grace  (Rom.  vi.  14).  (//)  ////  (jmcc  rather 
than  \rorkx.  Men  by  the  deeds  of  the  law  cannot  be  justi- 
fied before  God,  but,  justificil  freely  by  His  grace,  are  ina<le. 
heirs  ac(*or<ling  to  the  hope  of  elernal  life  (^ee  Rom.  iii.  21); 
E|di.  ii.  '.I  ;  Tit.  iii.  1 ).  (<)  Hi/  </iar,-  throm/h  faith.  This, 
the  receptive  faculty  of  the  soul,  ta/cctt  the  offered  gift  by 
which  believers  are  made  heirs  of  the*/rrtcco/C7j;-/«/ (eomp. 
Rom.  V.  1,  2,  and  Gal.  ii.  16J. 


j        4,   Grace  ia  to   the  Church   the   Source   o/    Peculiar  Gifts 

]    (chariHntu)^  and  to  lielieverg  of  Silcrenn  in  Life  and  Lnhnr. — 

There  are  diversities  of  gifts  (xop*(r(*aTto>v).  but  they  arc  all 

by  the  one  Spirit,  and  are  due  to  that  t/rave  which  is  ae- 

i  cording  to  the  measure  of  the  gift  of  Christ  (comp.  I  Cor. 

xii.  4,  and  Eph.  iv.  7).-    Paul's  mission  to  the  Gentiles  ho 

!  counts  one  of  grace  (Eph.  iii.  S).      He  and  his  works  are 

nothing  :  "  By  the  grace  of  (Jod  I  am  what  I  am,   I  labored 

more  abundantly.  .  .  .  Yet  not   I,  but  the  grace  of  (Joil 

which  was  with  me"  (I  Cor.  xv.  10).     This  is  the  common 

I  source  of  satisl'action  and  success:  "  God  is  able  to  make 

I  all  grace  abound  towards  you,  that  ye  always,  having  all 

I  sufficiency  in  all  things,  mav  abound  in  every  good  work  " 

I  (2  Cor.  ix.  S). 

5.  The  GnHpel  Ditpeuftation  itt  one  of  Grace,  and  to  he 
carifulbf  diHtiiujHinhc<i  from  the  Rriyu  of  Mere  Law, — The 
thought  is  contained  in  John  i.  17:  "The  law  was  given 
by  Moses,  but  grace  and  truth  came  by  .lesus  Christ."  It 
is  the  underlying  argument  of  the  Pauline  Epistles,  tlio  an- 
tithesis being  strongly  stated  in  Galatians  :  but  the  ncie 
dispensation  is  most  fully  coutra»t'il  with  the  old  in  the 
Epistle  to  the  Hebrews,  according  to  which  the  law — even 
God's  revealed  will — proving  inadequate  to  save.  He  cau.scd 
the  former  to  give  place  to  the  latter,  bringing  in  a  bettor 
hope  through  the  one  offering  of  His  Son.  And  this  method 
of  grace,  bcimj  adequate,  ?>  not  to  paHH  airaij.  (See  Heb. 
j)aaaim,  especially  ch.  ix.) 

III.  Theolotjical  Termn. — 1.  Special  or  cJ^cadouR  grace 
{(fratia  c/A'ca./-),  that  divine  influence  which,  in  the  soul, 
changes  it  from  sin  to  holiness — held  by  Augustinions  and 
Calvinists,  who  refer  the  initial  of  man's  salvation  ^o  fiod  ; 
rejected  by  Pelagians,  who  make  individual  choice  the  in- 
itial. Arminians,  though  affirming  grace  to  be  initial  or 
"prevcnient"'  (enabling),  admit  no  special  grace — only 
one  common  to  all.  (See  Arminiamsm  and  Cai.vinism.) 
2.  IrreHititihle  f/race,  used  to  denote  that  grace,  spite  all  op- 
position, realizes  its  purpose.  The  conception  being  too  me- 
chanical, most  \"ould  prefer  is  not  retdtitcd  (irreHintita),  as 
indicating  the  work  wrought  vithin  the  sphere  of  moral 
freedom  and  in  harmony'with  it.  Ii,  Gratia  antf cedent,  the 
divine  work  prior  to  regeneration  ;  t/ratia  cpcranK,  the  same 
in  the  soul's  renewal;  yratia  co-operann,  tlie  Spirit's  work 
subsequently,  in  which  the  creature-will,  renewed,  concurs. 
4.  Sovercif/n  yrace,  grace  pro\  idcd  when  not  deserved,  and 
applied  as  God  wills,  o.  Cort-nant  ff'/raer,  that  the  Father 
accepts  the  mission  and  work  of  the  Son,  for  satisfaction  to 
Himself  and  His  law,  on  the  one  band,  and  on  the  other. 
as  pledge  of  salvation,  through  and  in  llim,  of  all  believers, 
or  the  elect.  J.  R.  Hkkrk'k, 

Gra'ces,  or  Grace  Notes,  certain  short  notes  in 
music,,  generally  written  in  small  characters,  and  intro- 
duced occasionally  by  way  of  ornament  before  some  of  the 
principal  notes  of  a  melody.  The  name  is  a  very  general 
one,  referring  to  appogiaturas,  trills,  turns,  beats,  half- 
beats,  springing  notes,  and  similar  embellishments,  which 
are  insertuil  for  the  purpose  of  developing  or  intensifying 
the  effect  of  some  ])articular  notes  in  an  air. 

(ira'ces,  The  l  ('haritcn,  Gratiir),  in  <ircek  and  Roman 
mythology,  the  female  personifiealions  of  beauty  and  grace. 
Tlieir  mimes  and  number  and  their  wlndo  mythus  are  vari- 
ously given.  Hcsiod  makes  them  diiugliters  of  Zeus  and  Ku- 
rynome,  and  names  them  Euphrosyne.  Agbiia,  and  Thalia. 
In  art.  they  were  once  represented  as  dra]>eil,  but  afterwards 
as  nude  ligures.  in  the  bloom  of  early  youth. 

(Jracio'sa^  one  of  the  Azouns  (which  see),  received  its 
name  trom  its  beautiful  aspect,  ^^op-  1I}*>00.  Principal 
town,  Santa  Cruz. 

Graclieii'tia  fplu.,  from  the  Lat.  ffvadior,  to  "walk  "], 
a  name  given  by  Laurent i  in  ITfiS  to  flic  tailed  am|diibians 
(r'rodela),  lis  well  as  the  lizard-like  reptiles,  but  first  limited 
as  an  ordin:il  dvsignation  to  the  group  now  in  be  iletineil  by 
Merrem  in  1S21.  It  eonibines  in  one  order  all  living  forms 
of  ambulatory  amj)!iibians — i.  c  salamanders  and  kindred 
types — or  tliose  whieh  are  adnpted  for  progression  liy  run- 
ning on  tlie  ground:  and  thus  contrast  with  the  Snlientia 
or  Annra  ifrogs.  toads,  etc.)  and  the  Pseudophi.lia  {('nri- 
/m,  etc.).  The  forms  associated  un-ler  this  hearl  (I)  are 
more  or  leas  elongated,  and  ahvays  provided  with  a  long 
tail;  (2)  the  vcrtebriu  are  ossified:  {^)  the  frontal  bones 
are  distinct:  (I)cthmoiiis  are  two  lateral  pieces:  (;'>)  tha 
hyoid  apparatus  has  a  narrow  or  small  di>tincl  basihyal, 
and  thi-  ceralohyals  or  cornua,  in  part  at  least,  retain  their 
original  form  or  are  little  modified,  and  rcnmin  connected 
with  the  suspensorium  <pf  the  lower  jaw:  (ll)  the  gills  of 
the  tadpole  arc  external;  (7)  the  pelvic  elemenU  are  nt>t 
confluent;  (S)  the  sacral  verlebra-  (when  tliflerentiated  i 
are  normal;  ('.')  when  limbs  are  developed,  tlie  fore  on' s 
precede  the  hind  ones  in  order  of  appearance;  and  (H*) 
the  bones  of  the  fore  arm  remain  separated  through  life, 
and  Ibo  bind  feet  buvo  tbo  tari<al  bouos  abbreviated  (tho 
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astragalus  and  calcaneum  not  being  elongated).  In  other 
respects  they  exhibit  great  differences  among  themselves. 
The  degree  to  which  these  various  characters  are  carried, 
and  the  combinations  in  which  they  occur,  are  exhibited 
in  the  following  table,  in  which  groups  assumed  are  ana- 
lyzed with  refereuce  to  various  features  in  their  economy: 

la.  Branchiie  retained  through  life:  Tracbystomata,  Pro- 
teida  (and  Stredonf). 

lb,  Branchiie  absorbed  before  maturity:  Amphiumoldea, 
Protipuopsoidea,  and  Salamaudroidea, 

2a.  Epibranchials  three:  Proteida. 

26.  Ejiibranchials  four:  Trachystoinata,  Amphiumoidea, 
Prutonopsnidea. 

2c.  Epibranchials  one  (the  last  three  pairs  being  atro- 
phied): Salamandroidea  (adults). 

3rt.  Ccratobranchials  in  contact  with  basi-branchials,  one: 
Proteida,  Amphiumoidea. 

36.  Ccratobranchials  in  contact  with  basi-branchials,  two: 
Traohystomata,  Protonopsoidea  {^ieboldiajj  Salaman- 
droidea. 

4a.  Branchial  clefts  retained  through  life:  Tracbystomata, 
Proteida.  Protonopsoidea  {Prot<i)iopsis),  (and  ,S'irfdnii  ?). 

46.  Branchial  clefts  closed  at  maturity:  Protonopsoidea 
{S'ebohlifi),  Salamandroidea. 

5«.  Skull  narrowed:  Tracbystomata,  Proteida,  Amphiu- 
moidea. 

56.  Skull  broad:  Protonopsoidea,  Salamandroidea. 

6ct.  Pterygoids  absent:  Tracbystomata  and  Salamandroi- 
dea, Plethodontida:.  Desmognatbida). 

66.  Pterygoids  present:  Proteida,  Ampbiifmoidca,  Proto- 
nopsoidea, and  Salamandroidea  (fam.  sup.  excl.). 

7ft.   Palatine  bones  developetl ;  Tracbystomata,  Proteida. 

76.  Palatine  bones  undeveloped:  Amphiumuidea,  Proto- 
nopsoidea ? 

7c.  Palatine  bones  metamorphosed :  Salamandroidea. 

8a.  Prefrontals  absent :  Tracbystomata,  Proteida,  Sala- 
mandroidea (Desmognatbidse). 

86.  Prefrontals  present:  Amphiumoidea  (Protonopsoidea), 
Salamandroidea  (Desmognathidie  excluded). 

9rt.  Nasal  bones  not  developed ;  nasal  sacs  elongated  and 
uncovered  by  bones  or  cartilages :  Tracbystomata,  Pro- 
teida. 

96.  Nasal  bones  developed ;  nasal  sacs  abbreviated  and 
covered  by  bones  or  cartilages :  Amphiumoidea,  Proto- 
nopsoidea, Salamandroidea. 

10a.  Premaxillaries  and  dentaries  with  horny  plates:  Tra- 
cbystomata. 

106.  Premaxillaries  and  dentaries  without  horny  plates: 
Proteida,  Amphiumoidea,  Protonopsoidea,  Salamandroi- 
dea. 

llfi.  Vertebra  differentiated  into  four  regions  or  kinds — 
viz.  cervical  (one),  dorsal,  sacral,  and  caudal,  a  sacrum 
being  developed,  with  which  are  connected  posterior 
liml)s  :  Proteida,  Amphiumoidea,  Protonopsoidea,  Sala- 
mandroidea. 

116.  Verte  brie  differentiated  into  two  regions  or  kinds  only — 
viz.  cervical  and  ])iist-eervica!,  no  sacrum  or  posterior 
limbs  being  develojicd  ;  Trachystomata. 

12a.  Sternum  deveio|)ed :  Amphiumoidea,  Protonopsoidea, 
Salamandroidea. 

126.  Sternum  not  developed  :  Tracbystomata,  Protonop- 
soidea. 

13a.  Hind  members  developed  :  Proteida,  Amphiumoidea, 
Protiinopsoidea,  Salamandroidea. 

136.  Hind  members  not  developed :  Trachystomata. 

DivifiioHS.  —  AVeighing  these  several  characters,  and 
checking  our  observiitions  by  reference  to  their  functional 
or  developmental  relations,  we  are  led  to  the  combinations 
embodied  in  the  following  arrangement: 

The  Trachystomata  have  no  pterygoid  nor  palatine 
bones  ;  the  ethmoid  is  represented  by  two  bones  which 
extend  for\Tar<i  and  form  a  part  of  the  palate:  no  pre- 
frontal or  maxillary  bones  are  distinguishable;  but  nasals 
are  present,  and  embraced  by  spines  of  the  premaxil- 
laries; the  mandible  is  destitute  of  teeth,  but  is  covered 
with  a  horny  plate;  the  hind  members  are  wanting;  ap- 
parently no  sternum  is  developed  :  the  gills  are  retained 
through  life.  To  this  group  belongs  a  single  family  (the 
Sirenidie),  whose  species  are  confined  chiefly  to  ponds  and 
ditches  of  the  Southern  U.  S. 

The  PuoTEinA  have  pterygoid  and  palatine  bones  ap- 
proximated to  each  other;  the  ethmoid  is  represented  by 
two  vertical  plates  (one  on  each  side  of  the  cerebral  lobes), 
which  are  elongated,  and  do  not  enter  into  the  palate;  no 
pre-frontal.  maxillary,  or  nasal  bones  are  develo])od  ;  the 
mandible  has  no  horny  plate,  but  carries  teeth;  the  ster- 
num is  wanting;  the  gills  are  persistent;  a  sacrum  and 
hind  limbs  exist.  To  this  group  belong  the  Protcidio.  the 
celebrated  slender,  salamander-like  animal  of  the  caves  of 
Carniola,  in  Austria;  and  the  Necturidse,  represented  by 


a  single  genus  {J'^ecturua  or  Menobranchits),  found  in  Amer- 
ican lakes  and  rivers. 

The  Salamandroidea,  Amphiumoidea,  and  Protonopsoi- 
dea agree  together  in  many  characters  and  form  one  group, 
combined  under  the  name  ('ADuriBRAxrHiATA  by  Cope:  thev 
are  provided  with  palatine  and  in  many  with  independent 
pterygoid  bones;  with  ethmoids  (two  in  number)  of  large 
size,  but  not  extending  to  the  palatal  surface:  with  pre- 
frontal bones  (except  in  Desmognathidie.  etc.) ;  and  with 
maxillary  and  nasal  bones;  the  mandible  is  without  a 
horny  plate,  and  always  carries  teeth  ;  a  sternum  is  always 
developed  ;  the  gills  are  deciduous,  and  disappear  generally 
before  maturity  is  attained,  but.  exceptionally,  are  retained 
through  life.  To  this  group  belong  the  vast  majority  of  the 
species  of  the  order;  these  are  popularly  known  under  the 
names  newts,  tritons,  mud-eels,  etc.  They  are  naturally 
segregated  into  the  three  primary  groups  above  designated 
as  Amphiumoidea,  Protonopsoidea,  and  Salamandroidea, 

The  Amphinmoidea  are  very  elongated  animals  with  very 
weak  limbs;  the  cranium  is  broad,  and  has  anterior  axial 
bones;  the  anterior  dorsal  vertcbrre'only  are  rib-bearing, 
and  in  the  skin  are  imbedded  minute  scales,  and  the 
branchial  tissures  remain  through  life. 

The  Protonopsoidea  have  moderately  elongated  bodies; 
well-developed  limbs  ;  the  cranium  broad,  and  with  no  an- 
terior axial-cranial  bones;  the  branchial  fissures  are  in  one 
form  {ProtnniipxiH)  retained  through  life,  and  in  another 
[Siebohiin)  becume  closed. 

The  Salamandroidea  also  have  moderately  elongated 
bodies  and  well-develo|ied  limbs;  abroad  skull  with  no 
anterior  axial-cranial  bones,  and,  except  in  Si'redon,  the 
branchial  fissures  disappear  with  the  gills  before  maturity. 
The  Salamandroidea  offer  peculiarities  in  the  relations  of 
the  dentigerous  bones,  which  differentiate  the  members  into 
two  groups:  in  one  (to  which  the  name  Lechriodonta  hae 
been  applied)  the  vomero-palatine  bones  are  truncated  or 
produced  backward  towards  the  medial  line,  and  on  their 
posterior  margins  the  teeth  are  developed,  in  two  more 
or  less  converging  series:  in  the  other  (which  has  been 
named  Mecodonta)  the  corresponding  bones  are  extended 
backward,  diverge  from  each  other,  and  bear  teeth  on  the 
inner  margins,  which  therefore  form  two  diverging  series. 
To  the  Lechriodfinta  belong  the  families  Amblystomida?, 
Plethodontida",  Desmognathida',Thoriida;.and  llynobtidae: 
the  Mecodonta  include  the  typical  salamanders,  constituting 
the  families  Sal  am  and  ri  da*  and  Pleurodelidas. 

Vfrefopnient. — The  characters  distinguishing  the  several 
groups  above  definerl,  as  well  as  those  distinctive  of  the 
families  of  Caducibranchiata,  are  remarkably  correspondent 
to  those  exhibited  in  the  successive  stages  of  development 
of  the  higher  types  ;  and  so  strongly  are  these  characteristics 
marked  that  they  have  furnished  the  best  basis  for  the  hy- 
pothesis of  the  evolution  of  animal  types,  and  their  assump- 
tion of  characters  by  acceleration  or  retardation  in  the  de- 
velopment of  jiarts.  The  older  naturalists  associated  in 
one  group  all  those  forms  of  the  sub-order  which  possessed 
branchiiu  throughout  life,  and  these  were  contrasted  with 
all  the  other  members  of  the  class — )'.  c.  salamanders,  frogs, 
toads,  etc. — or  at  least  with  all  of  the  European  types.  In- 
asmuch as  with  these  modifications  of  the  branchite  were 
associated  other  characters  not  found  in  the  adult — at  least 
of  the  European  salamanders — such  as  the  fish-like  or  am- 
phicoelian  vertebra!  column,  imperfectly  developed  skull, 
etc.,  there  seemed  to  be  some  good  reason,  independent  of 
the  retention  of  the  branchia?,  in  favor  of  at  least  the  later 
of  the  views  alluded  to. 

All  the  members  of  this  sub-order  come  from  the  egg 
with  slits  upon  each  side  behind  the  bead,  and  through 
these  the  i>ranchial  apparatus  sends  forth  shoots  provided 
with  filaments.  The  skeleton  is  then  imperfectly  developed, 
and  contrasts  remarkably  with  that  of  the  adult  animal. 
Among  the  commonest  North  American  salamanders  are 
certain  black  or  blue  s])ecics  with  grayish  or  yellowish 
spots,  which  belong  to  a  peculiar  genus  known  as  Amhly- 
stoma.  In  Mexico,  likewise,  a  common  form  of  this  great 
group  is  found,  and  is  known  to  the  natives  under  the  name 
of  AroIutL  It  attains  a  size  about  equal  to  the  largest  of 
the  North  American  Amblystomas,  and  resembles  them  in 
external  appearance,  except  that  on  each  side  of  the  neck 
are  slits  through  which  project  branehiie.  No  form  without 
brancbife  having  been  found  in  its  native  country,  it  was 
quite  naturally  assumed  that  this  I'orm  was  mature,  and 
never  underwent  further  development,  although  suspicions 
had  been  entertained  by  several  naturalists  that  it  was  merely 
a  larval  condition  of  some  unknown  species.  This  opinion, 
however,  seemed  again  to  be  falsified  I'y  the  fact  that  it  ma- 
tureil  eggs  in  this  condition.  M.  Dum^ril  of  Paris  having 
finally  obtained  specimens,  found  that  although  in  many  of 
the  individuals  the  young  underwent  no  further  develop- 
ment, but  brought  forth  young  in  the  condition  noted,  a 
few  in  one  season  lost  their  branchiae  and  assumed  all  the 
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characteristics  of  the  f^enus  Ambl}/8toma.  And  still  more 
remarkable  was  the  fact  that  although  he  repeated  his  cx- 
pcriracnt  often  and  under  all  conditions,  ho  was  unable  to 
breed  any  youni^  from  thei^c  amblystonioid  forms,  although 
he  had  no  dithcully  in  obtaining  progeny  from  the  hranch- 
iferous  imlividual.''.  It  is  quite  possible, thurefore,  that  the 
typical  Arnfotl  of  Mexieo  may  be  arrested  permanently  in 
its  development,  and  not  pass  beyond  the  larval  stage  in  its 
native  country.  The  species  of  the  genus  Ambl>/nt»iiiii  are 
numerous,  and  exhibit  much  variation  in  the  loss  of  their 
branchia;,  some  shedding  them  when  very  small,  others  re- 
taining them  till  they  have  attained  their  full  size.  The 
families  of  the  order  also  exhibit  characteristics  which  are 
expressive  of  different  stages  of  development,  some,  c.  g., 
retaining  their  ti.>*h-like  or  amphicoelous  vertebric,  while 
others  towards  maturity  becoming  opisthocoilous.  This 
has  been  regarded  as  a  very  important  chantcter,  but  is 
merely  dependent  on  the  ossification  and  union  of  the  in- 
tervertebral capsules  with  the  vertebrae  which  they  pre- 
cede; and  whatever  may  be  the  adult  condition,  are  am- 
phiciiclous  in  the  larval  stage.  It  may  be  finally  remarked 
that  X':ctnru>i  is  very  similar  to  the  larval  stage  of  Spelcr- 
pa,  a  plcthodont  salamandnr.  but  as  it  appears  never  to 
assume  the  characters  of  the  adults  of  that  genus,  it  is  re- 
tained by  all  naturalists  in  an  independent  group  next  to 
Profeua. 

Geoi/raphical  Distribution. — The  range  of  this  order  is 
exceptional.  It  is  nearly  confined  to  the  temperate  regions. 
In  the  entire  temperate  zone  species  are  found,  but  the 
genera  are  mostly  limited  in  their  distribution  :  only  two 
genera  (  rri'/oji  ami  Spefrrpe»)  are  common  to  the  Xorth 
American  and  European  faunas.  About  100  species  (ac- 
coriling  to  Straueh  in  IS70,  84)  are  known;  of  these  Amer- 
icj.  has  the  greatest  proportion.  The  Sirenida?,  Necturidae, 
Amphiumidie,  and  Desmognathida?  are  peculiar  to  it ;  and, 
with  the  exception  of  one  or  two  species,  the  Amblysto- 
mid;«  and  Plethodontida?  also.  On  the  other  hand,  the 
tSalamandriihe  and  Pleurodelidie  are  chiefly  confined  to  the 
Old  World;  the  Ilynobiidiv  are  represented  by  a  single 
genus,  confined  to  Japan.  The  Protonopsida;  have  one 
genus  in  North  America,  and  another  in  Japan  and  China, 
and  the  Protei(h«  are  confined  to  certain  caves  in  (""arniola 
and  Cai-intbia.  The  Sulaniandroidea  known  to  Straueh 
were  ajiportionod  by  him  in  the  following  manner ; 

I.  Eantern  Hemisphere,  with  28  Hpecic.a. 

A.  Circuramediterrauean  District,  with  19  species. 

1,  European  Province,  with  15  species. 

2.  African  Prortnce,  with  3  species. 
?}.  Asiatic.  Province,  with  j  species, 

B.  Asiatic  District,  with  !>  species. 

1.  Western  Siberia,  with  1  species. 

2.  Eastern  Siberia,  with  2  species. 

.t.  Japan.  China,  Siam,  with  G  species, 

II.  WvHtern   Ilrminphcrc,  with  57  species. 

A.  Pacific  District,  with  2.'>  species. 

1,  Northern  Province,  with  IJ  species. 

2.  Southern   Province  (from  Mexico  southward),  with 

10  species. 

B.  Atlantic  District,  with  .32  specie.'. 

1.  Province  W.  of  Mississippi,  with  1.3  species, 

2.  Province  E.  of  Mississippi,  with  28  species. 
Q<-nli>iji<-(il  Hnu'je. — The  first  appearance  of  representa- 
tives of  this  order  has  been  until  recently  ascribed  to  the 
Tertiary  epoch,  but  Dr.  Newijerry  has  obtained  remains  of 
an  amjihibian  in  the  coal-measures  of  Ohio  which  have 
been  identified  l>y  Prof,  (.'ope  as  representing  a  type  of  this 
order,  ami  eon-^titutinga  new  genus  (C'fci/titius,  and  family 
Cocytinidioj.  rt-lated  to  the  Amphinmidai  and  Prolonop- 
sidiV.  In  the  schistose  beds  of  Oeningen,  Switzerland 
(which  belong  to  the  Pliocene  Tertiary),  remains  arc  found 
of  a  giganlic  salamander  (named  Aitflrini  S'htiit.-hzrri)  re- 
lated to  our  hell-bender  ( ProtonopHtM)  and  the  great  sala- 
mander of  Japan  {Sitboldiu) :  these  were  supposed  by  some 
early  naturalists  fr.  */.  Sclieuchzer)  to  have  belonged  to  man. 
In  the  earliest  geological  ages  the  several  forms  of  this  order  , 
u;»pr';xr  to  have  had  analogous  representatives  in  members  ' 
(if  th-^  'tr'ler  of  Labyrinlhoilonts.  TiiKorwuB  Oii.i,.       i 

<«rntl'ual  [from  (/raflnx,  a  *'  step,"  because  it  is  chanted  , 
fro:n  the  steps  of  the  pulpit],  in  the  office  of  the  mass  that 
p')rtion  of  Scripture  which  follows  Iho  Ejiistleanfl  precedes 
the  tiospel.  It  is  generally  a  part  of  a  jisahn.  Tlio  name 
is  also  given  to  the  music,  and  to  tho  book  containing  the 
music,  for  the  Gradual. 

(lirndilfl'tion  is  the  art  of  accurate  division  as  applicrl 
to  instnimenls  of  II  mathematical  character  (ir  those  useil  in  ' 
all  kinds  of  measurement,  as  in  astronomy,  or  of  indica-  | 
tion,  as  the  surveyor's  or  mariner's  compass.      In  its  most  T 
extended  sense  graduation  is  the  determination  of  etjual 
distances  as  used  in  art  or  science.     Tho  distance   of  ob- 
jcct.s  in  every  relation,  and  their  size  in  measurement,  de-  [ 
pond  entirely  upon  tho  accuracy  of  the  graduation  of  Ihu  \ 
Vol..  II.— in 


I  instrument  employed.  The  importance  of  graduation  is 
I  best  illustrated  by  the  fact  that  an  error  of  y^gth  of  an  inch 
in  the  divisions  of  a  sextant  or  quadrant  would  cause  a 
corresponding  error  of  /our  mitm  as  to  tho  spot  occupied 
by  the  observer.  {Chambers.)  Those  who  have  attempted 
by  means  of  tho  dividing  compass  alone  to  set  ofl"  equal 
spaces,  as  in  architectural  dra^vings.  have  invariably  real- 
ized tho  great  difiiculty  of  doing  this  with  perfect  accuracy  ; 
but  it  is  not  generally  known  that  graduation  is  really  the 
most  delicate  and  difficult  branch  of  mechanical  art,  and 
that  the  very  few  who  have  e.vcellcd  in  it  are  as  well  known 
by  name  to  men  of  science  as  Bacon  or  Kepler.  The  diffi- 
culties are  simply  mechanical,  as  may  be  inferred  from  what 
was  said  by  Troughton,  a  distinguishetl  graduator  (1809), 
who  declared  that  with  a  steady  hand  and  good  eye  he  was 
much  disappointed  to  find  that  after  making  two  points, 
neat  and  small,  he  could  not  possibly  bisect  the  distance 
between  them  without  enlarging,  displacing,  or  deforming 
them  with  tho  points  of  the  compasses.  Even  with  the 
beam-compass,  vernier,  and  other  hand  instruments,  accu- 
racy can  only  be  attained  by  a  surprising  talent  for  practi- 
cal mechanism.  Yet,  notwithstanding  tho  immense  num- 
ber of  curious  machines  dividing  surfaces  with  surprising 
accuracy,  the  processes  of  nrifjiunhjmdmition  are  still  con- 
ducted in  this  manner.  The  other  kinds  are  the  so-called 
common  and  entjiue  graduatiou.  The  difiiculty  with  which 
graduation  contends  is  "  the  accumulation  of  minute  er- 
rors." (Simttift.)  Common  graduation  consists  of  copying 
from  a  scale  already  prepared  by  a  higher  process,  and  is 
only  used  where  extreme  correctness  is  not  needed.  It  is 
effected  by  means  of  a  diridiug-platf,  which  is  a  disk  of 
metal  not  more  than  .30  inches  in  diameter.  Around  its 
inner  edge  is  a  series  of  circles  containing  all  the  divisions 
and  numbers  requisite,  with  Gunter's  and  other  logarith- 
mic lines:  also  tangents  in  yjsth  part  of  the  radius,  and 
the  difference  of  the  hypothenuse  and  base  as  applied  to 
the  theodolite:  also  the  equation  of  time  for  dialling  the 
points  of  the  compass,  etc.  {Tomliuson.)  In  the  centre  is 
a  hole,  through  which  passes  a  pin  or  arbor.  An  index,  a 
very  straight,  long,  narrow  plate  of  fine  steel,  passes  to  the 
centre,  but  so  that  the  line  of  one  of  its  sides  shall  be  in  a 
line  with  the  centre  of  the  ]iin.  Its  end  in  the  centre  is 
supplied  with  a  brass  plate  which  diverges  to  one  .'^ide,  and 
in  it  is  a  notch  into  which  the  pin  or  arbor  fits  exactly. 
This  directs  the  straight  edge  to  the  centre.  It  will  be  un-  ' 
derstood  from  this  that  if  a  certain  number  of  divisions  are 
marked  on  the  extreme  edge  of  the  disk,  and  one  or  more 
smaller  circles  he  drawn  within  it,  even  to  the  minutest  circle 
possible  in  theccntre,  the  index,  as  moved  from  one  of  the  out- 
er graduated  distances  to  another,  must  describe  correspond- 
ing but  smaller  distances  on  the  inner  circles.  If  now  a 
compass-plate,  to  be  marked  with  the  proper  divisions, 
with  a  hole  in  its  centre  just  fitted  to  receive  the  centre  pin 
of  the  disk,  be  properly  placed,  we  can  easily  mark  the 
lines  required,  simply  by  moving  tho  index  from  one  to  the 
other  on  the  disk.  As  it  moves  it  moves  over  the  compass- 
plate  also,  and  the  lines  are  marked  with  a  kind  of  knifo 
made  for  the  purpose.  In  doing  this  a  draw-cut  is  used, 
instead  of  pushing  the  tool,  as  in  engraving.  In  common 
diviiling  straight  lines  are  ruled  with  a  dividing  square.  It 
is  like  a  carpenter's  right-angle  or  square,  and  is  simply 
pushed  along  over  tho  pattern,  while  the  clistances  thus 
given  are  marked  off  on  the  new  ])lnte.  The  beam-com- 
pass, the  vernier,  and  spring  dividers  are  essential  in  grad- 
uating, and  witii  them  alone  nuu-h  work  is  done. 

Engine  fi'niduation. — Henry  jlindley  of  York  was  the 
first  inventor  of  a  mnrhinc  for  graduating,  and  in  1708  tho 
duke  de  Chaulnes  puijlished  two  able  works  on  the  subject, 
which  gave  to  Kamsdcn  the  basis  for  an  engine  which, 
tlnnigh  far  from  perfect,  exceeded  anything  betore  kni>wn. 
Tliis  he  subsequently  improved.  In  1778  the  celebrated 
.John  Troughton  completed  a  graijuaf  ing  engine  which  soon 
became  popular.  He  lyas  succeeded  by  liis  brother  Edward, 
who  invented  an  improved  method  of  gradinition.  which 
was  rewarded  by  ji  medal  from  the  Royal  Society.  In  I7S8, 
.lohn  Stanciiffc  Jilso  made  a  dividing  engine.  Since  their 
time  the  works  of  Andrew  Uuss  and  Simms  in  England, 
of  Heichenbach  in  (Jermany.  and  of  tiumbey  and  Kroment 
in  France,  have  raised  engine  graiiuittinn  to  ii  high  pitch 
of  perfiMrtion.  Uamsden's  engine,  as  Tomlinson  suggests, 
has  supplied  the  ])rincij)h'  on  which  later  and  far  more 
elaborate  graduating  nnicliines  have  been  constructed  ;  and 
this  is,  in  efiVet,  simple  enough.  '*  A  horizontal  circle  t 
feet  in  diameter  turns  on  a  vertical  axis,  its  outer  edge  be- 
ing ratehed  by  an  endless  screw,  one  revolution  of  which 
carries  the  circle  round  10',  tho  screw  being  worked  by 
pressure  with  the  f<iot."  The  circle  to  be  divided  is  fixed 
upon  the  dividing  engine,  and  nuide  concnntrie  with  it,  and 
a  division  is  cut  wilh  emdi  pressure  of  thi'  foot.  The  en- 
gine of  Edward  Troughlon  was  one  of  the  most  compli- 
oattid  and  ingenious  machines  over  mado.     A  very  com- 


626 


GRADYVILLE— GRAFTON. 


plete  description  of  it,  written  by  himself,  maybe  found  in 
the  Edinburgh  Cyclopirdia  (art.  "Graduation").  With  it 
the  operator  could  cut  twenty-fuur  strokes  in  a  minute,  but 
it  required  a  skilled  operator,  who  was  obliged  to  labor  in- 
cessantly. Simms's  engine  (see  Memoirs  of  the  Royal  As- 
tronomiral  Society,  vol.  xv.,  1S46)  was  intended  to  make 
Troughton's  self-acting  and  self-regulating,  "and  having 
performed  its  work,  to  throw  itself  out  of  gear."  This  he 
effected  in  his  self-acting  circular  dividing  engine,  which 
is  one  of  the  greatest  triumphs  of  the  century,  and  which 
has  justly  been  classed  with  Babbage's  analytical  machine 
and  those  elaborate  inventions  which  seera  to  spare  man 
not  merely  manual,  but  also  brain  labor.  In  1831,  Andrew 
Ross  received  from  the  Society  of  Arts  50  guineas  and  the 
gold  Isis  medal  for  an  improved  method  of  dividing  instru- 
ments and  for  a  circular  dividing  engine.  This  machine, 
■which  is  not  less  complicated  and  elaborate  than  those  of 
Simms  and  Troughton,  may  be  found  fully  described  and 
illustrated  by  the  author  in  the  4Sth  vol.  of  the  society's 
Transactions.  Its  main  object  was  to  correct  the  errors 
caused  by  the  ratched  cylinder  and  screw  in  Ramsden's 
and  Troughton's  engine,  and  ensure  greater  ease  and  deli- 
cacy in  action.  lie  effected  this  by  substituting  for  the 
driving  motiou  of  the  screw  that  of  an  independent  appa- 
ratus. Ross's  engine  excelled  its  predecessors  in  an  im- 
proved method  of  stopping  the  circle  at  its  precise  angular 
position  by  giving  it -a  steadier  motion,  and  so  adjusting 
its  details  that  much  wear  and  tear  is  prevented. 

Oriffinal  gradxinfion  is,  as  the  name  indicates,  the  art  of 
preparing  the  original  standards  by  which  common  and 
engine  graduation  are  determined.  The  engine  simply 
multiplies  copies,  more  or  less  correct,  but  the  original 
must  be  as  nearly  as  possible  absolutely  correct.  The  prin- 
cipal methods  recorded  are  those  of  Ilooke.  Romer,  Ilind- 
ley,  Graham,  the  duke  de  Chaulncs,  Ramsden,  and  Trough- 
ton.  That  of  Hooke  consisted  in  racking  the  edge  of  his 
quadrant  with  an  endless  screw  {Tomlinaon),  using  its  revo- 
lutions and  parts  as  divisions.  This  was  ingenious,  but 
impracticable  without  independent  divisions.  Of  the  two 
general  methods  recognized  in  original  graduation,  one, 
bisection,  is  effected  by  dividing  the  space  into  halves,  and 
these  again  into  halves,  until  the  unit  of  measurement  is 
reached.  The  other  process,  stepping,  consists  of  several 
successive  steps,  Jc  any  of  which  errors  may  occur,  al- 
though in  the  whole  they  generally  balance  one  another. 
Hindley's  method  (1748)  consisted  of  taking  a  long  plate, 
1  inch  broad  by  8  feet  in  length.  He  then  bent  double  a 
long  flat  plate  of  steel,  so  as  to  make  its  entls  press  flat  to- 
gether. In  these  ends  he  bored  two  small  holes,  the  units' 
distance  apart,  one  to  receive  a  small  pin.  the  other  a  drill. 
The  plate  was  then  put  at  right  angles  between  the  chaps 
of  the  steel  press,  and  a  hole  was  bored  carefully  through 
the  plate,  into  which  the  pin  was  placed.  The  next  hole 
covering  the  plate  served  as  guide  to  bore  a  second  hole, 
and  the  steel  cha]is  were  now  moved  one  hole  forward,  the 
pin  placed  in  the  second  hole,  and  a  third  hole  was  bored. 
The  plate  was  then  advanced  a  second  time,  the  pin  placed 
in  the  third  hole,  and  a  fourth  was  bored;  and  this  opera- 
tion was  repeated  as  often  as  necessary.  By  making  the 
plate  again  into  a  hoop  the  circle  was  obtaiucd  to  measure 
the  required  disk.  Graham's  method  was  the  extremely 
simple  one  of  bisection,  leaving  intentionally  a  small  space 
between  two  arcs  drawn  with  a  beam-compass.  The  space 
between  these  arcs  can  be  accurately  marked  with  the  aid 
of  a  lens.  The  duke  de  Chaulnes  invented  a  highly  ingeni- 
ous and  simple  method  of  actual  dividing  by  means  of  two 
micrometer  microscopes.  Ramsden  also  employccl  the  mi- 
croscope, and  Troughton  successfully  combined  Graham's 
method  of  perpetual  bisections  with  the  duke  de  Chaulnes' 
method  of  reading  off  the  divisions  of  astronomical  instru- 
ments. Troughton's  method  was,  in  fact,  exactly  Graham's 
principle  of  perpetual  bisection,  only  using  an  opiivnl  beam- 
compass  instead  of  one  with  points,  and  registering  the  er- 
rors of  the  dots  instead  of  cutting  actual  divisions.  (Tom- 
h'nson.)  A  full  description  of  his  method  may  We  found  in 
the  article  on  graduation  in  the  Penny  Mufjnzine.  The 
celebrated  engineer  Smeaton  says  that  one  Abram  Pharp, 
assistant  to  Flamsteed  in  1089,  was  the  first  who  accurately 
cut  divisions  on  astronomical  instruments.  (See  Observa- 
tions on  the  Gradation  of  Astronomical  Instruments,  irith 
an  Explanation  of  the  Method  Invented  hy  the  late  Mr. 
Henry  Hindlcy  of  York,  Clockmalcer,  to  divide  Circles  into 
any  given  Number  of  Parts,  by  Mr.  John  Smeatov.  F.  R.  S., 
communicated  by  Henry  Cavendish,  Esq.,  F.  R.  S.,  and  S. 
A.  Read,  Nov.  17.  1783.)  Rowley  and  the  Sissons  grad- 
uated large  instruments  with  great  accuracy;  and  about 
the  same  time  Bird,  who  had  as  a  country-boy  manifested 
a  strange  natural  talent  for  correcting  clock-dials,  distin- 
guished himself  by  his  ingenuity  in  graduation.  He  re- 
ceived from  Parliament  a  handsome  reward  for  making 
known  certain  methods  which  ho  had  invented.     Among 


recent  modern  inventions  is  the  electro-dividing  machine 
of  Froment.  by  which  spaces  from  one  inch  to  the  ^^gjjth 
part  of  an  inch  are  marked  off.  This  is,  however,  nothing, 
as  regards  minuteness,  to  the  standard  bar-measurer  of 
Mr.  Whitworth,  on  which,  by  means  of  a  metallic  frame 
provided  with  two  micrometers,  and  a  simple  combination 
of  a  screw,  tangent  screw,  wheel,  and  circle,  a  division  is 
reached  on  the  circle  which  corresponds  to  the  threads  and 
teeth  of  the  screws,  as  to  the  tenth  of  the  four  hundredth 
of  the  two  hundred  and  fiftieth  part  of  an  inch — i.  e.  to 
^^^TTny^JJU*^^*'^^'^  inch.  By  this  machine  the  distances  are 
of  course  determined  by  touch,  and  not  by  sight. 

Charles  G.  Leland. 
Gra'dyviUe,  post-v.  of  Adair  co.,  Ky.     Pop.  1713. 

Grii'fe,  von  (Albrecht),  51.  D.,  b.  in  Berlin  in  May, 
1828;  was  skilled  in  natural  science  and  mathematics; 
studied  medicine  at  the  leading  schools  of  continental  Eu- 
rope, and  became  (1S56)  professor  of  ophthalmology  at 
Berlin  ;  acquired  a  world-wide  fame  as  an  operator  upon 
the  eye;  author  of  many  valuable  papers  upon  his  spe- 
cialty, chiefly  published  in  the  Archie  fur  Ophthalmologies 
conducted  in  his  name.     D.  at  Berlin  July  18,  1870. 

Grafe,  von  (Alfred  Karl),  nephew  of  Albrecht,  b. 
Nov.  23,  1830;  graduated  at  Halle  1S58  :  became  an  as- 
sistant to  his  uncle;  founded  a  very  successful  ophtbal- 
mological  institute  at  Halle;  and  became  to  some  extent 
heir  to  his  uncle's  fame  as  an  operator  in  diseases  of  tht 
eye.     Author  of  professional  works. 

Griife,  von  (Karl  Ferdinand),  M.  D.,  b.  at  "Warsaw, 
Poland.  Mar.  S,  1787;  graduated  at  Leipsic  1807;  became 
professor  of  surgery  at  Berlin  ISll  ;  a  staff-surgeon  of  the 
army  1815:  was  one  of  the  restorers  of  rhinoplasty  and  a 
famous  eye-surgeon,  in  which  branch  of  his  profession  his 
son  Albrecht  became  even  more  famous.  D.  at  Hanover 
July  4,  1840.  Author  of  Angiektasie  (1808);  Norm  en  fur 
die  Ablosung  grosser  (rlieilniassen  (1812);  Rhinoplastik 
(1818)  ;  and  was  1820-40  one  of  the  editors  of  the  Journal 
fur  Chirurgie  und  Angenheilhundc, 

GriiTenberg,  a  hamlet  of  Austrian  Silesia,  where  in 
1826  Priessnitz  opeceil  the  first  water-cure  establishment. 
It  is  37  miles  N.  of  Hohenstadt.  The  water-cure  is  still 
carried  on. 

Graffi'ti  [It,,  "  scratches  ''],  the  rude  inscriptions  found 
upon  ancient  buildings  and  stones,  chiefly  in  Italy.  The 
fact  that  they  are  in  the  Latin,  Greek,  or  old  Italian  lan- 
guages proves  their  great  antiquity.  They  are  of  rude  and 
almost  always  intrinsically  worthless  character,  and  are 
evidently  in  many  cases  the  work  of  idle  scribblers.  Ex- 
cept in  the  case  of  those  found  in  the  Catacombs  their  an- 
tiquity confers  upon  them  the  only  interest  they  possess. 
Several  collections  have  been  published,  from  which  a  little 
archaeological  knowledge  has  been  gained. 

Grafrath,  town  of  Rhenish  Prussia,  on  the  Itter,  has 
breweries  and  manufactures  of  cotton  and  silk  fabrics, 
chemicals,  and  ribbons.     Pop.  5003. 

Grafting.     Seo  En'graftixg. 

Grarton,  county  of  New  Hampshire,  bounded  on  the 
W.  I'V  Vermont.  Its  area  is  14ti3  square  miles.  Its  sur- 
face is  hilly,  and  the  N.  E.  portion  contains  a  part  of  the 
White  and  Franconia  mountains.  Much  of  the  soil  is  very 
fertile.  Cattle,  grain,  wool,  potatoes,  and  dairy  products 
are  the  staples.  Lumber,  starch,  harnesses,  wagons,  me- 
tallic wares,  woollens,  gloves,  and  leather  are  among  the 
leading  manufactures.  The  county  is  traversed  by  the  Bos- 
ton Concord  and  Montreal  and  the  Northern  R.  Rs.  Caps. 
Plymouth  and  Haverhill.     Pop.  39,103. 

Grafton,  post-tp.  of  Yolo  co.,  Cal.  It  contains  the  vil- 
lage of  Knight's  Landing,  on  the  Sacramento  River  and 
the  California  Pacific  R.  R.,  90  miles  N.  of  San  Fr.ancisco. 
Pop.  1861. 

Grafton,  tp.  of  McHenry  co.,  HI.     Pop.  1361. 

Grafton,  post-tp.  of  Oxford  co.,  Me.,  22  miles  N.  W. 
of  Bethel.     Pop.  94. 

Grafton,  thriving  manufacturing  town  of  Worcester  co., 
Mass.,  on  the  Boston  and  Albany  R.  R.,  6  miles  E.  of  Wor- 
cester, near  junction  of  Millbury  branch.  A  railroad  2  miles 
long  connects  Grafton  Centre  with  B.  &  A.  R.  R.  The  town- 
ship contains  several  flourishing  villages,  7  cotton-mills, 
important  manufactures  of  boots,  shoes,  leather,  and  other 
goods;  2  national  and  1  savings  bank,  a  public  library,  S 
churches,  a  weekly  newspaper,  and  a  beautiful  soldiers'  mon- 
ument. The  cotton-mills  run.  in  all.  34,422  spindles.  The 
Blackstone  and  Quinsigamond  rivers  furnish  power.  P.  4594. 

Grafton,  post-tp.  of  Grafton  co..  N.  IL,  on  the  North- 
ern R.  R.,  40  miles  N.  W.  of  Concord.     Pop.  907. 

Grafton,  tp.  of  Rensselaer  co.,  N.  Y.     Pop.  1599. 

Grafton,  tp.  and  post-v.  of  Lorain  co.,  0.,  at  the  cross- 
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ing  of  tho   Lake  Shore  and   Tuscarawas  Valley  and  tho 
C'l'-VL-lana  Columbus  ami  Cincinnati  R.  Rs.     Pop.  9G0. 

(^raTcon,  post-tp.  of  Winaimm  co.,  Vt.,  12  miles  N.  W. 
of  Bellows  Falls.  It  h:i3  manufactures  of  lumber,  cassi- 
mercs,  etc.     Pop.  1008. 

Grafton,  pust-tp.  of  York  co.,  Va.     Pop.  1431. 

Grafton,  pust-v.  un.l  tp.  of  Taylor  co..  W.  Va.,  on  tho 
VuUev  UivLT,  at  the  junction  of  the  Baltimore  and  Ohio 
and  North-western  Virginia  II.  Rs.,  100  miles  from  Wheel-  i 
in^  and  tho  same  distance  fnun  Cumberland.  Md.  It  has 
a  bunk.  1  newspaper,  large  railroad-shops,  '2  foundries.  7 
wholesale  and  23  retail  stores.  7  churches,  0  hotels,  2  build- 
inj*  associations,  :i  planing-mills,  several  Gouring  and  saw 
mills,  and  a  large  number  of  small  shops  of  various  kinds. 
Principal  business,  lumber,  coal.  etc.  Pop.  of  tp.  19S7. 
lIoi.T  A  Garneii,  Eds.  **  Grafton  Sentinel." 

Grafton,  post-tp.  of  Ozaukee  co..  Wis.     Pop.  1864. 

(■ragna'no,  town  of  Italy,  near  Castellamare  di  Sta- 
bia,  in  lh<j  province  of  Naples,  celebrated  for  its  superior 
wines.     Is  a  bishop's  see.     Pop.  12,278, 

Gra'hain,  county  of  N.  W.  Kansas.  Area,  900  square 
miles.      It  is  mostly  drained  by  tf,  fork  of  Solomon  River. 

Graham,  county  in  the  S.  W.  of  North  Carolina,  formed 
sinre  ibi;  census  of  1S70.  Its  surface  is  mountainous,  and 
abounds  in  uncxploited  mineral  wealth.  Cap.  Robbinsville. 

(■rnham,  post-tp.  of  Jefferson  co.,  Ind.     Pop.  1408. 

(•rahain,  tp.  of  Johnson  co.,  la.     Pop.  1019. 

Grahiim,  post-v..  county-seat  of  Alamance  co.,  N.  C, 
on  the  North  Carolina  U.  R.,  07  miles  W.  N.  W.  of  Raleigh. 
Pop.  5(12;  of  Graham  tp.  2:J:{2. 

(Graham,  tp.  of  Clearfield  co.,  Pa.     Pop.  CJS. 

(•rahain,  post-v.,  cap.  of  Young  co.,  Tex. 

l<raliam,  tp.  of  Masuu  co.,  W.  Va.     Pop.  2325. 

Graham  (Ciiari,i:s  K.),  b.  in  New  York  City  in  1824; 
re-eived  a  liberal  education,  and  entered  the  U.  S.  navy  as 
midshipman.  Soon  after  his  enrolment  the  Mexican  war 
broke  out,  and  the  vessel  to  which  he  was  attached  was 
ordered  to  the  Gulf  of  Mexico  to  take  part  in  the  war.  Dur- 
ing this  contest  young  (irahain  had  abundant  opportuuitiea 
to  witness  the  engineering  operations,  and  to  tlic  study  of 
engineering  science  he  devoted  himself.  At  the  close  of 
the  war  he  returned  to  New  York,  and  after  continuing  his 
studies  for  several  years  under  tho  most  competent  engi- 
neers, commenced  private  practice.  About  1857  he  was  ap- 
pointed constructing  engineer  of  the  Brooklyn  navy-yard, 
the  dry  dock  and  landing-ways  being  constructed  under 
his  supervision.  On  tho  outbreak  of  the  civil  war  (iSOl) 
he  announced  his  intention  of  volunteerini;  his  services  to 
defend  the  government,  upon  whieh  upwards  of  4i)0  men  in 
his  employ  at  tho  navy-yard  folluwcil  liis  example,  and  (ho 
Excelsior  Guard  was  organized,  of  which  Graham  was  elect- 
ed major  subsequently.  Throughout  the  early  ]iart  of  the  war 
Col.  (iraham  was  actively  engaged  with  his  cuiumand  in  the 
various  contests  of  the  Army  of  the  Potomac.  At  (iettys- 
burg  (July,  18GIJ)  (Jrahain  (now  brigadier-general)  was  se- 
riously wounded ;  recovering  from  his  wounds,  he  again  prof- 
fered liis  services,  and  was  ordered  by  the  secretary  ot  war  to 
report  to  Gen.  Butler,  who  assigned  Graham  to  the  command 
of  a  gunboat  llolilla,  with  orders  to  proceed  (o  Bermuda 
Hundred,  James  River,  an'I  hold  the  place  till  the  navy 
came  up  ;  which  ho  did.  During  the  remainder  of  the  war 
he  was  actively  entraged  in  the  lield,  having  attained  the 
rank  of  brigadier-general  and  brevet  nmjor-gcneral  of  vol- 
unteers. Soon  afier  the  close  of  the  war  ho  returned  to 
Ne\v  York  and  resumed  the  praetice  of  his  profession. 
Among  other  important  duties,  he  has  been  engineer  of  the 
Broadway  Pavement  Co.,  of  the  Beach  Pneumatic  Transit 
Co.,  besides  being  conneeted  with  various  surveys  for  tho 
boards  of  public  works  and  of  i>ublic  pmks.  In  187ii,  he 
wa-<  appointed  chief  engineer  of  the  department  of  docks. 

(.1.  C.  Simmons. 

<<raham  (IsAnEI.r.A),  b.  in  Lanarkshire,  Scotland,  July 
29,  1742.  Her  maiden  name  was  Marshall.  In  1789  she 
came  to  New  York  and  established  a  seminary  for  young 
ladies.  Before  leaving  Seollaiid  she  founded  the  Penny 
Society,  now  known  as  the  SiK-iety  for  tlie  Helief  of  the 
Destitute  Siek.  After  reaeliing  .New  York  nlie  was  instru- 
mental in  starting  several  benevolent  sociotics.  D.  in  Now 
York  July  27,  1814. 

<iraham  (  Jamks  D.),  b.  in  Prince  William  co.,  Virginia, 
in  1799;  graduatol  at  the  I'.  S.  Military  Academy,  and  en- 
tore<l  the  r.  S.  army  as  third  lit-ntennnt  of  artillery  July, 
1SI7:  promoted  to  "be  seeond  li.-nteiiant  Oct.,  1817.  first 
lii'utenant  Sept.,  ISIO;  adjutiinf  at  the  Military  Aeadomy 
tilt  Peb.,  1S19;  accompanied  Major  Long  on  his  Western 
exploration  1819-21  :  on  topographical  duty  1822-29,  when 
transferred  as  assistant  topographical  engineer,  and  con- 


tinued on  railroad  and  military  surveys  1829-38,  when  pro- 
moted to  be  major  Topographical  Engineers  ;  from  18:i8  to 
18j0  engaged  as  astronomer  to  determine  the  boundary 
between  the  U.  S.  and  the  republic  of  Texas  ;  commissioner 
in  survey  of  the  north-eastern  boundary  of  the  U.S.;  bead 
of  the  scientific  corps  and  principal  astronomer  to  deter- 
mine the  boundary  between  the  I'.  S.  and  the  British  prov- 
inces; on  survey  of  "  iMason's  and  Dixon's  line,"  and  of 
the  boundary  between  the  U.  S.  and  Mexico.  Promoted  to 
be  lieutenant-colonel  1801,  and  colonel  of  engineers  1803, 
and  engaged  in  the  survey  of  the  lakes,  lighthouse  duty, 
and  in  charge  of  harbors  on  tho  North  Atlantic  coast.  D. 
at  Boston,  Mass.,  Dec.  28,  1865.  G.  C.  Simmons. 

Graham  (Jonv  Andiikw^,  LL.D.,  b.  at  Southbury. 
Conn..  June  10,  1701:  wa^  admitted  to  the  Connecticut  bar 
in  178  j,  and  removed  immediately  to  Rutland,  Vt.;  was  sent 
to  England  as  agent  of  the  diocese  to  make  application  to 
the  English  bishops  for  the  consecration  of  the  Rev.  Samuel 
Peters;  was  unsuccessful.  In  1797  he  jiublishcd  h\s  De- 
scriptive SL'f'.tck  of  the  Present  State  of  Wrwf^nut,  A  small 
volume  of  his  ablest  speeches  was  published  in  1812.  D. 
in  New  York  Aug.  29,  1841. 

C«raham  {Lawrenck  P.),  b.  in  Virginia;  entered  the 
U.  S.  army  in  1837  as  lieutenant  of  dragoons,  serving 
against  the  Seminole  Indians  in  Florida,  and  in  Louisiana 
and  Texas  till  1846.  During  the  war  with  Mexico  he  was 
engnged  in  the  battles  of  Palo  Alto,  Resaca  de  la  Palma, 
and  Monterc}',  being  brcvetted  major  for  gallantry.  From 
1848  to  1852  he  was  on  duty  in  California,  New  Mexico, 
and  on  expeditions  against  the  Navajo  Indians:  promoted 
to  be  major  in  18.58,  and  on  recruiting  service,  tho  Utah 
expedition,  and  superintendent  of  ca\  airy  recruiting  till 
1801.  Appointed  brigadier-general  of  volunteers  Aug., 
1861,  ho  organized  and  commanded  the  cavalry  brigade 
tilt  Apr.,  1802;  served  on  various  courts-martial  and  ex- 
amining boards,  and  was  promoted  to  be  colonel  4th  U.  S. 
Cavalry  1864;  retired  from  active  service  May.  1864. 

G.  C.  Simmons. 

Graham  fSvi.vnsTER),  an  advocate  of  the  vegetarian 
dietetic  theory,  b.  in  Suflield,  Conn.,  in  1794;  entered  Am- 
herst College  in  )82?i,  lo  prepare  for  tlie  ministry,  but  did 
not  graduate,  lie  began  to  preach  in  1826,  but  soon  left  this 
for  the  work  of  temperance  and  dietetic  reform.  In  1832  he 
published  his  Ekshi/  ou  Cholera,  and  later,  in  1839,  deliv- 
ered a  course  of  lectures  entitled  (Jruham  Lectures  of  the 
Science  of  Human  Life.  He  wrote  Ihend  and  Urcad-mak- 
inrj,  etc.     D.  in  Northampton,  JIass.,  Sept.  11,  I85I. 

Graham  (Thom.as).  D.  C.  L.,  F.  R,  S.,  b.  at  Glasgow, 
Seolhiiid.  Dec.  21,  1805;  was  educated  at  Glasgow  lligh 
School  and  the  universities  of  Glasgow  and  Edinburgh; 
passed  M.  A.  in  1826  ;  professor  of  chemistry  in  the  Ander- 
sonian  Cniverslty  lS3n-,';7;  announced  the  discovery  of 
the  law  of  the  diffusion  of  gases  1834;  became  F.  R.  S. 
1830;  professor  of  chcmislry  in  tlio  London  University 
1837-55;  master  of  the  mint  IS55;  was  tlie  first  president 
of  the  Chemical  Society  IS  10;  president  of  the  Cavendish 
Society  1840;  was  the  recipient  of  many  liunors  and  dis- 
tinctions. D.  at  London  Sept.  16,  1869.  "  He  first  fully  de- 
veloped tiio  tiieory  of  liquid  ditVusion  ;  made  numerous  and 
important  discoveries  in  theoretical  and  applied  chemistry, 
and  became  widely  known  by  his  excellent  Elements  of 
Chnninfr;/  (1842). 

Graham  (Wim.iam  Ai.exandkh),  b.  in  Lincoln  co., 
N.  C.,  Sept.  5,  l!S01;  studied  law,  and  entered  in  1833 
public  life  as  a  member  of  the  lower  branch  of  the  State 
legislature,  of  which  he  was  several  times  cdiosen  Speaker; 
was  a  member  of  the  U.  S.  Senate  1S41-4.'1,  and  governor 
of  the  State  1845-19;  was  secretary  of  the  navy  under 
Pres.  Fillmore  until  1852;  in  1852  candidate  for  the  Vico- 
Prcsidency  on  the  ticket  with  Gen.  Seott ;  was  a  member  of 
the  Confederate  Senate.       D.  at  Saratoga  Aug.  II,  1875. 

C-raham  (William  M.),  brother  of  Junies  D.,  b.  in 
Prince  ^VllliJlnl  co..  Va..  179S;  gra.Jiiuled  at  West  Point 
July,  lNl7.and  entered  the  army  as  third  lieutenant  of  ar- 
tillery :  second  lieutenant  Sept..  1817  ;  first  lieutenant  1819; 
captain  -llli  Infantry  1S32;  major  2d  Infantry  Feb.,  1847; 
lieutenant-colonel  I  lib  Infantry  Apr.,  1847;  served  on  ro- 
cruiling  service,  construeling  mililary  roads  in  Mississippi 
and  Florida,  and  in  garrison  till  lS3j;  engageil  against 
Seminolo  Indians  in  FIori<la  18;{5-:;s  and  1841-42,  being 
severely  woundi-d  at  the  battle  of  Withlaenochco.  Deo., 
1835.  In  the  Mexiciin  war  lie  was  engaged  in  the  battles 
of  Palo  Alto.  Resiica  de  la  Palma,  Monterey,  siege  of  Vera 
Cruz,  Contreras,  Churubusco,  and  Midinn  del  Roy,  where 
he  was  killed  while  gallantly  engaged  in  assaulting  tho 
enemy's  works.  Sept.  8,  \S\7. 

Grn'hame  (Jami:s).LL.D..I).  in  Glasgow.  Scotland,  Dec. 
21,  1790;  was  admitted  as  advocate  to  the  Seottiah  bar  in 
1812.    Pubiished  in  1827  a  history  of  the  U.  8.,  2  vols.,  but 
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its  American  spirit  prevented  a  large  circulation.  He  sub- 
sequently (1812)  brought  out  117* o  is  to  Blame  f  or,  Cnrsori/ 
Review  of  (he  American  Apolorjxj  for  American  Accession  to 
Negro  Slavery.  D.  in  London  July  o,  1S42.  He  \vas  a  grad- 
uate of  St.  John's  College,  Cambridge. 

Gra'hame's  IsTanil,  an  island  in  the  Mediterranean, 
30  miles  ofl"  the  coast  of  Sicily.  It  appeared  in  July.  1S31, 
and  disappeared  in  August.  It  was  built  of  material  thrown 
up  by  a  siibmariue  volcano,  and  it  was  washed  away  by  the 
waves.     It  reappeared  for  a  short  time  in  1S(j:J. 

Gra'ham's  Land,  an  island  in  the  Antarctic  Ocean, 
discovered  in  1832  by  Biscac,  and  situated  in  lat.  64°  46' 
S.  and  Inn.  63°  51  W. 

Gra'ham's  Town,  town  in  the  eastern  part  of  Cape 
Colony.  South  Africa,  cap.  of  Albany  district.  Bishops  of 
the  Church  of  Rome  and  the  Church  of  England  reside 
here.     Pop,  about  6000. 

Grain,  tho  unit  of  the  system  of  weights  prevailing  in 
the  U.  S.  and  Great  Britain.  A  statute  of  Henry  III. 
(1266)  enacted  that  32  grains  of  wheat  from  tho  middle  of 
the  car,  well  dried,  should  weigh  a  pennyweight,  of  which 
20  should  go  to  the  ounce  ;  but  finally  (as  noted  in  the  art. 
Gallon)  the  pennyweight  came  to  be  divided  into  24 
grains.  At  present  in  the  U.  S.  the  troy  and  apothecaries' 
pound  each  contain  5760  grains,  or  12  ounecsof  480  grains 
each;  while  the  avoirdupois  pound  has  16  ounces  of  4371 
grains  each,  or  7000  grains  to  the  pound.  There  are 
15.43234874  grains  in  tho  gramme  of  the  French  or  metric 
system  of  weights,  according  to  Miller's  determination  made 
in  1844. 

Grain.  Sec  Cerealia,  and  the  names  of  particular 
kinds  of  grain. 

Grain  Coast,  the  former  name  of  the  coast  of  what 
is  now  Liberia,  in  Africa,  so  namcil  from  the  grains  of  par- 
adise, formerly  an  important  article  of  trade  in  that  region. 

Grain  Elevator,  an  American  invention  by  which 
grain  is  loaded  in  railroad  cars,  ships,  etc.  at  a  very  great 
saving  of  labor  and  cost.  The  principle  is  very  simple — 
an  endless  belt  carrying  up  tin  buckets  or  scoops,  each  con- 
taining a  small  quantity  of  grain,  which  is  deposited  in  an 
elevated  receptacle,  whence  it  is  discharged  by  spouts  or 
chutes  into  tho  holds  of  vessels  or  into  railroad  cars,  which 
are  thus  loaded  in  a  very  rapid  manner  and  at  small  ex- 
pense. Similar  elevators  are  employed  in  Northern  Michi- 
gan in  loading  vessels  with  iron  ore,  but  tho  force  of  the 
falling  ore  must  be  broken  by  suitable  appliances;  for  if 
allowed  to  fall  directly  into  a  ship,  there  would  be  danger 
of  breaking  holes  in  her  bottom.  Elevators  for  goods  or 
persons  are  employed  in  the  hoistways  of  warehouses,  ho- 
tels, and  manufactories,  and  are  worked  by  power  in  various 
ways.  They  are  entirely  different  in  principle  and  con- 
struction from  the  elevators  of  the  class  above  noticed. 
(See  Hydravlic  Elevator,  by  F.  A,  P.  BARNAun.) 

Grain'ger,  county  of  tho  N.  E.  of  Tennessee.  Area, 
330  square  miles.  The  county  is  hilly  and  mountainous. 
The  low  lands  are  fertile,  tho  hills  rich  in  mineral  wealth. 
Iron  ores  abound.  Cattle,  grain,  tobacco,  and  wool  are  lead- 
ing products.     Cap.  Rutledge.     Pop.  12,421. 

Grain'ing,  the  Lenciscna  Lancastriensis  of  England  and 
continental  Europe,  a  fresh-water  fish  of  the  dace  family. 
It  is  prized  for  the  table,  and  makes  good  sport  for  the 
angler,  rising  well  at  a  fly.    In  habits  it  resembles  the  trout. 

Grains  of  Par'adise,  the  seeds  of  the  JIalaguetta 
pepper  {Amomum  Melegitetfa),  a  scitaminaceous  plant  of 
AVest  Africa,  cultivated  to  some  extent  in  Guiana  and  Trin- 
idad. The  name  is  also  given  to  other  similar  seeds.  They 
are  of  a  hot,  fiery  quality,  and  are  used  in  giving  apparent 
strength  to  watered  spirits,  beer,  and  wine.  They  are  used 
in  farriery,  and  their  alcoholic  tincture  makes  a  good  stim- 
ulant in  some  cases  of  neuralgia. 

Gra'kle,  or  Grack'le  (Gracnla),  a  genus  of  birds  of 
the  starling  family.  The  paradise  grakle  {(?rariila  (jryl- 
Uvora)  is  celebrated  as  a  devourer  of  insects.  The  Grac- 
ula  religiosa  of  the  Eastern  Archipelago  is  often  trained 
to  talk.  Several  blackbirds  of  the  genus  Qniscahis  are 
called  grakles  in  the  U.  S.  They  are  allied  to  the  true 
grakles  in  habits  and  structure. 

Grallato'res  [Lat.  gralltp,  *'  stilts  "].  the  wading  birds, 
an  order  of  birds  having  very  long  necks,  legs,  and  bills, 
and  short  tails.  They  are  mostly  found  about  marshes  and 
shores,  occasionally  in  dry  regions.  Cranes,  storks,  herons, 
the  ibis,  plovers,  rails,  and  snipes  afford  examples. 

Graminace:^.  See  Grasses,  by  W.  W.  Eailev,  A.  M. 
Gram'mar  [Gr.  ^  ypaju^iciTiKii,  from  -ypojujua.  a  "letter"'], 
the  science  of  language,  or  the  art  of  using  words  correctly 
for  the  expression  of  thought.  As  a  science,  grammar  in- 
vestigates tho  relations  between  words  and  ideas,  examines 
the  structure  of  speech  in  general,  and  treats  of  the  essen- 


tial principles  common  to  all  tongues  :  in  this  broad  signifi- 
cation, it  is  distinguished  as  philosophical,  general,  or  uni- 
versal grammar.  As  a  science,  also,  it  places  side  by  side 
the  words  of  different  tongues,  with  their  inflections,  and, 
allowing  for  the  changes  of  ibrm  due  to  phonetic  corruption, 
seeks  by  the  coincidences  it  detects  to  discover  the  genea- 
logical relationship  of  languages ;  such  is  the  province  of 
comparative  grammar.  As  an  art.  grammar  has  to  do  with 
the  words  and  structure  of  some  particular  tongue  ;  analyzes 
its  sentences  into  their  elements  in  order  to  show  how  those 
elements  may  properly  be  put  together ;  and.  furnishing  the 
principles  which  regulate  its  use,  teaches  how  to  speak  and 
write  it  correctly.  The  grammar  of  a  language  is  generally 
considered  under  four  heads  :  orthography,  which  considers 
letters,  syllables,  and  spelling;  etymology,  which  treats  of 
the  "parts  of  speech,"  and  the  changes  of  form  that  words 
undergo  to  express  different  relations;  syntax,  which  deals 
with  the  relation,  agreement,  government,  and  arrangement 
of  words  in  sentences  ;  and  prosody,  which  has  for  its  prov- 
ince the  accent  and  quantity  of  syllaldes  and  the  laws  of 
versification.  To  these  is  sometimes  added  a  fifth  division, 
orthoepy,  which  treats  of  pronunciation. 

Thought  is  communicated  by  words,  and  words  are  the 
signs  of  ideas.  Now,  our  first  ideas  are  those  of  sensation  ; 
therefore  names  fur  the  objects  that  make  an  impression  on 
the  senses  must,  from  the  very  necessities  of  man,  have 
been  elements  of  the  first  language,  and  must  constitute  a 
fundamental  part  of  every  language  whatsoever.  Whether 
such  names  were  at  first  arbitrary  inventions,  or  had  logical 
connection  with  tho  things  named,  it  is  clear  that  they  are 
indispensable  to  speech,  and  as  "substantives"  they  enter 
into  the  grammar  of  every  language.  Now,  every  substance 
thus  named  is  endowed  with  some  attribute  of  quality, 
quantity,  action,  or  passion  ;  and  to  express  these  attri- 
butes is  needed  a  second  class  of  words,  which  may  be  called 
"attributives."  Again,  the  object  of  speaking  is  to  assert 
something  respecting  the  subject  of  discourse.  Unless  the 
attributive  itself  affirms  the  attribute,  which  in  some  cases 
it  does  (as  "birds  sing."  "grass  groics"),  a  third  word, 
whose  function  it  is  to  affirm,  is  required  ("  birds  arc  sing- 
ing," "  grass  is  green  ") ;  such  words  may  be  distinguislied 
as  "affirmatives."'  Here,  then,  we  have  all  that  is  absolute- 
ly essential  to  speech — the  substantive,  attributive,  and  af- 
firmative, or  noun,  (tdjective,  and  verb — round  which,  as  the 
chief  parts  of  the  sentence,  cluster  less  important  elements 
introduced  for  the  sake  of  convenience  or  ornament.  With 
these  three  alone  may  be  formed  the  PRorosiTios,  or  af- 
firmation of  a  thought  in  words — consisting  of  a  stdject,  or 
that  of  whicn  something  is  affirmed,  and  a  predicate,  or 
that  which  is  affirmed  of  the  subject. 

It  is  obvious  that  for  the  purpose  of  extended  communi- 
cation, as  well  as  for  improving  and  beautifying  discourse, 
other  classes  of  words  besides  the  three  enumerated  above 
would  soon  be  found  necessary.  The  substantive  would 
require  "definitives."  to  limit  its  signification;  "  substi- 
tutes," to  prevent  its  too  frequent  repetition;  and"rela- 
tionals,"  cither  used  separately  or  coalescing  with  it,  to 
express  various  relations  of  cause  and  effect,  position,  du- 
ration, and  tho  like;  hence  what  are  called  in  English 
articles,  pronouns,  and  prepositions.  The  attributive  and 
affirmative  must  have  "  modifiers,"  which  we  distinguish  as 
adverbs.  As  the  graces  of  style  arc  cultivated,  and  the 
brief  modes  of  expression  give  way  to  elaborate  periods, 
"connectives,"  or  conjunctions,  become  necessary  to  com- 
bine propositions  into  sentences.  Finally,  interjections,  or 
exclamations  expressing  strong  and  sudden  emotions,  find 
a  place  in  every  tongue.  Constituting  the  chief  element  of 
that  natural  language  which  belongs  to  man  in  common  with 
other  animals,  they  have  been  regarded  by  some  as  the  ear- 
liest part  of  speech,  and  are  still  used  when  the  suddenness 
or  violence  of  some  mental  emotion,  surprising  men  into  a 
forgetfulness  of  their  more  cultivated  forms  of  discourse, 
brings  them  back  to  their  natural  state. 

Such  are  the  different  classes  of  words,  or  "parts  of 
speech,"  current  in  language,  and  which  it  is  the  province 
of  grammar  to  consider.  The  most  polished  tongue  re- 
quires no  more  for  the  expression  of  every  conceivable 
shade  of  thought  with  perspicuity  and  strength:  and  the 
rudest  can  ill  dispense  with  any  of  these  classes  if  it  is  to 
be  the  vehicle  of  connected  discourse. 

A  natural  distinction  of  objects  endowed  with  life  is  sex  ; 
and  to  this  corresponds  a  modification  of  the  substantive 
to  denote  what  is  technically  called  Gender  (which  see). 

The  use  of  a  distinct  class  of  words  (prepositions)  to  indi- 
cate the  relations  in  which  one  object  may  stand  to  another, 
has  been  alluded  to  above.  In  some  languages  such  rela- 
tions are  also  indicated  by  terminations  appended  to  the 
noun,  which  is  then  said  to  be  inflected.  Hence,  the  modi- 
fication known  as  rase.  (See  Declexsion".)  The  termina- 
tions which  mark  the  different  cases  of  nouns  are  not  ac- 
cidental outgrowths  or  conventional  contrivances  for  the 
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expression  of  ocrtain  relations,  but  tbey  were  originally  in- 
dependent word?,  capable  of  separate  use,  and  each  having 
a  signification  which  gives  to  the  word  in  that  special  case 
its  peculiar  force  In  proof  of  this  wc  are  pointed  to  rhinese, 
in  which  the  relational  term  is  not  disfguised  at  ;ill,  but  is 
added  to  the  root  unchanged,  forming  a  compound  whoso 
elements  are  recognized  at  once,  and  are  seen  to  retain 
their  original  meaning.  In  the  agglutinative  languages, 
the  root,  as  in  Chinese,  remains  unchanged,  and  stands  out 
in  hold  relief  from  the  relational  appendage,  which,  however, 
having  lost  its  primitive  form  aud  etymological  meaning, 
has  come  to  be  regarded  as  a  mere  termination.  Rut  in  the 
Aryan  or  Indo-European  languages  (including  ancient  San- 
scrit, (rreek,  and  Iiatin,and  ourown  English),  the  elements, 
put  together  as  before,  coalesced  into  a  word  in  which  nei- 
ther root  nor  relational  retained  its  original  form,  or  could 
be  at  a  glance  detected,  the  appended  terra  dwindling  in 
many  case?  to  a  syllable,  or  even  a  single  letter. 

To  facilitate  the  expression  of  thought,  modifications  are 
as  necessary  in  the  case  of  the  verb  as  of  the  noun.  It  may 
bo  desired  to  affirm  the  action  or  state  expressed  by  the 
verb  positively,  or  as  a  condition  or  supposition,  or  as  a 
thing  possible,  necessary,  wished  for,  or  eommanded  :  also, 
to  aflirra  it  as  present,  past,  or  future,  either  absolutely,  or 
relatively  to  some  other  specified  time,  present,  past,  or 
future.  Here  again,  as  in  the  case  of  the  noun,  recourse  is 
had  cither  to  terminations  or  auxiliary  words,  and  these 
may  in  their  turn  bo  varied  to  denote  that  the  action  or  state 
is  affirmed  of  one  or  more  than  one, — of  a  person  or  persons 
speaking,  spoken  to,  or  spoken  of.  In  some  languages  a 
termination  is  also  appended  to  certain  adjectives  and  ad- 
verbs, to  make  them  denote  the  higher  of  two  degrees  com- 
pared, or  the  highest  of  more  than  two.  Whenever  such  a 
termination.or  indeed  any  other,  is  used,  comparative  gram- 
mar  teaches  that  it  is  not  a  mere  meaningless  form,  but  the 
relic  of  a  root  whoso  original  force  still  adheres  to  the  in- 
significant appendage  to  which  it  has  become  reduced. 

Comparative  grammar  as  a  science  had  no  existence  till 
the  commencement  of  the  present  century.  At  that  time 
Sanscrit  hcgan  to  be  critically  studied,  and  its  remarkable 
affinities  with  the  other  Indo-European  languages  were  soon 
perceived  and  thoroughly  investigated.  The  study  of  phi- 
lology received  a  new  impulse;  and  the  rescarehcs  of  sev- 
eral distinguished  English  scholar-',  but  particularly  of 
the  Germans  liopp,  Sehlegel.  Grimm,  Pott,  Bunscn.  and 
Miiller,  have  within  the  last  three-quarters  of  a  century 
thrown  a  flood  of  light  on  tliis  whole  subject.  The  vari- 
ous languages  of  whi(;h  there  is  sufficient  knowledge  have 
been  grouped  according  to  their  grammatical  analogies  into 
families,  and  made  to  reveal  the  relationship,  and  measur- 
ably the  social  condition,  of  nations  during  ages  respecting 
which  history  is  silent.  These  discoveries  Ilumbolilt  pro- 
nounces "one  of  the  most  brilliant  results  of  modern  study." 
Though  the  science  of  comparative  grammar  is  of  so 
rcoent  an  origin,  the  art  of  grammar  may  lay  claim  to 
great  antiquity.  As  far  as  is  known,  the  first  attempts  at 
systematic  teclinical  grammar  were  made  in  Sanscrit.  Tlio 
early  language  of  the  Ve<las  had  already  given  place  to 
later  dialects,  hat  its  purity  was  jealously  guarded  by  tho 
Brahmans,  who  from  time  to  time  accompanied  the  sacred 
text  with  critical  observations  on  its  ])ronunciation  and 
constructions.  These  Br.lhmanas,  or  commentaries,  sup- 
posed to  have  been  written  from  700  to  SOU  b.  r.,  formed 
the  foundation  of  that  great  Sanscrit  Grammar  of  P5-nini 
which  iAIax  Miillerpnmounces  '*  the  perfection  of  a  merely 
empirical  analysis  of  langunge,  unsurpassed — nay,  even 
unapproachcd — iiy  anything  in  the  grammatical  literature 
of  other  nations."  The  records  of  his  countrymen  assign 
Pjlnini  to  a  remote  antiquity;  wc  may  safely  assume  that 
this  masterpiece  of  grammar  was  composed  at  least  a  cen- 
tury before  Plato  tiiught. 

Among  the  <;re(ks.  technical  grammar  was  of  later  ori- 
gin. With  them  what  was  not  (Jreck  was  barharian  ;  and, 
if  we  except  itinerant  traflers,  and  philosophers  who  sought 
foreign  lands  in  quest  of  knowledge,  they  had  little  desire 
to  beeomo  acquaintfil  with  other  langunj^es  than  their  own, 
and  little  need  of  a  fornuil  griimmivr.  IMato  luid  Aristotle, 
indeed,  both  used  the  term  ij  ypanfjiaTiKT),  and  distinguished 
certain  of  the  parts  (if  speech.  Tho  latter,  also,  reeogni/ed 
number  and  case  as  mollifications  of  tho  noun,  and  wrote  a 
treatise,  cmbraceil  in  his  Oi-fjannn.  on  (ho  expression  of 
thouglit  hy  means  of  speech.  I'ut  tho  philosophers  just 
named  viewed  these  things  as  logicians  rather  than  gram- 
marians :  they  dealt  with  the  thought  nither  than  the  word, 
and  were  deficient  in  grammatical  terminology.  Not  till 
fifty  years  after  Aristotle's  time,  when  Alexandria  became. 
a  great  seat  of  learning,  do  we  find  murh  progress  made  in 
grammar.  At  that  time  the  revisiiMi  and  exphuiation  of  tho 
texts  of  Homer  and  the  early  dramatists  aud  philosophers 
led  to  the  cultivation  of  this  art  among  the  (JreekH,  just  as 
tho  study  of  the  VCdas  had  dono  among  tho  Bruhmans.    A 


rich  crop  of  critics  and  scholiasts  was  the  result.  Zenodotus, 
the  first  superintendent  of  the  Alexandrian  library  (280 
B.  c.) :  Aristophanes  of  Byzantium,  who  introduced  accents 
into  the  Greek  language;  and  Aristarchus,  author  of  800 
commentaries. — are  deserving  of  special  mention  as  having 
prepared  the  way  for  a  practical  grammar  of  the  language. 
Their  labors,  however,  had  chiefly  in  view  the  restoration 
and  exposition  of  the  text  of  Homer  and  other  ancient 
Greek  authors  ;  it  was  reserved  for  Dionysius  the  Thracian, 
who  established  himself  as  a  teacher  at  Rome  about  b.  c.  SO, 
to  construct,  out  of  the  materials  which  had  been  accumu- 
lating for  generations  in  the  works  of  philosophers  and  com- 
mentators, and  were  specially  valuable  in  those  of  his  mas- 
ter Aristarchus,  the  first  systematic  grammar  of  the  Greek 
language.  The  study  of  Greek  had  for  years  been  regarded 
at  Rome  as  a  necessary  part  of  a  liberal  education;  indeed, 
the  young  patricians  were  often  taught  the  Greek  language 
before  their  own.  IIow  thoroughly  their  teachers,  who  were 
for  the  most  jiart  slaves  or  freedmen,  may  have  drilled  them 
orally  in  the  details  of  declension  anil  conjugation  and  (he 
niceties  of  syntax,  we  cannot  tell ;  but  there  is  no  evidence 
that  any  of  these  (jrammntici  attempted  to  reduce  their  les- 
sons to  a  systematic  form  and  embody  them  in  a  manual 
of  instruction.  The  first  attempt  of  this  kind  of  which  we 
have  any  knowledge  was  made  by  Dionysius  in  his  Ttx^^? 
ypafxfxaTLK-q,  whicli  lias  comc  down  to  us,  and  which  was  a 
standard  school-book  for  centuries. 

But  even  before  the  appearance  of  Dionysius  at  Rome,  a 
taste  for  the  study  of  grammar  had  prevailed  in  that  me- 
tropolis. It  originated  with  the  lectures  of  the  distinguished 
grammarian.  Crates  of  Pergamus,  who.  sent  as  an  ambas- 
sador to  R(une  about  157  b.  c,  and  detained  there  by  an 
accident,  delivered  a  series  of  discourses  on  his  favorite  art. 
The  study  of  grammar  at  once  became  fashionable,  and  it 
was  not  long  before  the  scholars  of  Rome  sought  to  apply 
its  principles  practically  to  the  teaching  of  their  own  lan- 
guage. We  read  of  Stilo  writing  on  etymology  and  lec- 
turing on  his  native  tongue.  Ilis  pupil  Varro,  "tho  most 
learned  of  tho  Romans,"  composed  a  comprehensive  trea- 
tise, Dc  Ihifjna  Latiiia,  the  first  part  of  which  was  devoted 
to  etymological  investigations,  the  second  to  the  inflections 
of  words,  and  the  third  to  syntax.  Nor  must  wc  forget 
Julius  C;esar,  who,  amid  the  labors  of  the  Gallic  war,  found 
time  to  prepare  an  essay  on  the  analogies  of  the  Latin  lan- 
guage. Many  grammarians  followed;  we  may  name  Quin- 
tilian,  who  flourished  near  tho  close  of  the  first  century 
after  Christ,  and  Priscian,  one  of  the  bright  ornaments  of 
Justinian's  reign,  whose  treatise  on  the  Eifjht  Parts  of 
Speech  maintained  its  authority  as  a  text-book  for  many 
centuries. 

The  labors  of  later  grammarians  have  consisted  chiefly 
in  simplifying,  illustrating,  adapting,  and  carrying  out  tho 
work  of  their  predecessors  ;  as  regards  the  great  principles 
of  tho  art,  they  have  added  little  that  was  really  new. 
What  is  to-day  taught  in  our  schools  as  grammar,  whether 
English,  Latin,  or  Greek,  has  substantially  the  same  frame- 
work that  Priscian  used,  and  Pionysius  and  Panini  con- 
structed, centuries  ago.  There  has  been  little  change:  from 
the  very  nature  of  things  little  could  be  expected.  Much 
as  our  present  systems  of  grammar  have  been  decried,  much 
as  has  been  said  in  favor  of  banishing  them  from  tho 
schools,  and  letting  the  young  learn  to  speak  and  write  by 
imitation  or  by  so-called  natural  processes,  there  yet  re- 
mains to  bo  found  a  royal  road  to  the  learning  of  language, 
which  can  dispense  with  tho  classification  of  words,  the 
formal  array  of  (leclen?ions  and  conjugations,  verbal  aud 
sentential  analysis,  and  syntactical  rules  based  on  the  usage 
of  standard  writers.  G.  P.  QfArKENBOS. 

Gramme,  commonly  in  English  written  Gram  [Qr. 
■ypaMMfl.  n-  letter"]  the  unit  of  weight  in  tho  Metric  System 
of  Weights  and  Measures.  Theoretically  it  is  the  weight 
in  vacuo  of  a  culiia  centinn'^tro  of  distilled  water  at  the 
temperature  of  maximum  density,  assumed  to  be  4°  C.  or 
.19°.!  F.  Practically  it  is  the  one  thousandtli  part  of  the 
weight  of  the  standard  kilogramme  in  jihitinum,  deposited 
on  tho  22d  Juno,  17'.'*.>.  in  tho  Palace  of  the  Archives  in 
Paris,  by  tho  interimtional  commission  appointed  to  fix 
the  standards,  who  on  that  day  completetl  tneir  work.  (See 
Mnritic  SvsTKM.)  The  original  determination  of  this  stan- 
dard was  made  in  17!*.'>  with  great  care,  by  I^Ir.  Lefevro 
Gineau,  a  member  t>f  the  commission.  It  was  adopted  as 
representing  exactly  the  weight  in  vacuo  of  uno  cubic  deci- 
metre of  water  under  the  conditions  above  named.  Its 
weight  in  British  grains  has  since  horn  carefully  ascer- 
tained on  three  occasions,  viz.  ;  by  Masslor,  Chief  of  tho 
II.  S.  Coast  Survey,  in  1S;12  :  hy  Kupn"er  of  St.  Petor.'jburgh, 
in  1841  ;  and  hy  Miller  of  liondtm,  in  IS44.  These  deter- 
minations are  sevoriilly  as  follows  :  —  IIii«sler,  l.'t.4.'i3.1GftU  ; 
Kupfler,  i:>,4:J2.:jr.]Sfi;  Miller.  i:..4:i2.;i  1.S74.  Miller's  de- 
termination has  been  officially  adopted  by  tho  British 
Standards  Bureau,  and  is  bonoo  generally  acocpted.     But 
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as  the  officially  adopted  length  of  the  metre  in  England  is 
39.37071*  inches,  and  the  officially  adopted  weight  of  the 
cubic  irtch  of  distilled  water  in  vacuo,  at  62°  F.  (252.724 
grains)  reduced  by  Miller's  coefficient  to  39. °1  F.  is  253.00452 
grains,  it  results  from  the  combination  of  these  numbers 
that  the  standard  kilogramme  of  the  Archives  is  7.77118 
grains  too  light.  Kupffer  on  the  other  hand  found  the  weight 
of  the  cubic  inch  of  water  in  vacuo  at  13°^  R.=  I6.°f)7  C  = 
62°  F.,  to  be  only  252. 59S  grains:  and  taking  this  with  his 
determination  of  the  weight  of  the  standard  kilogramme 
(which  exceeds  that  of  Miller  only  by  the  minute  fraction 
0.01312  gr.),  a  cubic  centimetre  of  water  at  maximum  den- 
sity weighs  in  vacuo  1000.0115  grammes,  or  only  about  one 
sixth  part  of  a  grain  more  than  the  standard  kilogramme. 
On  this  Mr.  Chisholm.  AVarden  of  the  Standards  to  the 
British  Government,  remarks  (Second  Report  of  the  British 
Standards  Commission,  1869)  that  '' if  Capt.  Clarke's  more 
recent  valuation  of  the  mtitre  =  39.370432  English  inches, 
be  taken  as  the  base,  a  cubic  decimetre  of  water  at  its 
maximum  density  weighs  0.015  gramme  or  0.23145  grains 
leas  than  a  kilogramme."  and  that  "If  the  mean  of  these 
two  computations  bo  taken,  the  weight  of  a  cubic  deci- 
metre of  water  at  its  maximum  density  will  be  only  0.00175 
grammes,  or  0.027  grains  less  than  a  kilogramme."  Capt. 
Clarke,  the  authority  above  referred  to,  is  the  eminent 
geodesist  connected  with  the  Royal  Ordnance  Survey  of 
the  British  Islands. 

It  is  still  unsettled  what  is  the  true  weight  in  British 
grains  of  a  cubic  inch  or  of  any  other  given  volume  of 
water;  and  hence  it  is  for  the  present  equally  uncertain 
what  is  the  amount  of  discrepancy,  if  any,  between  the 
actual  or  legal  and  the  theoretic  weight  of  the  standard 
kilogramme.  A  pretty  full  summary  of  the  re:?ult3  of  in- 
vestigation up  to  1832  on  the  weight  of  the  cubic  inch  of 
water,  may  be  found  in  Hassler's  first  and  large  Report  on 
Weights  and  Measures  made  in  that  year  to  the  Secretary 
of  the  Treasury  of  the  United  States.  This  document  will 
probably  at  present  be  found  only  in  libraries,  public  or 
private.  The  substance  of  Kupffer's  results  is  given  in  the 
Sixth  Appendix  to  the  Second  Report  of  the  British  Stan- 
dards Commission,  made  in  1S69  and  published  as  a  blue 
book.  A  pretty  full  discussion  of  the  whole  subject  may 
bo  found  in  the  essay  on  the  Metric  System,  Appendix  B, 
by  the  writer  of  this  article,  published  in  1S72. 

The  gramme  =  15.43  grains  though  the  unit  base  of  the 
system  of  metric  weights,  is  the  practical  unit  only  where 
small  quantities  are  concerned,  as  in  medicine,  chemistry, 
coinage,  &c.  The  usual  commercial  unit  is  the  kilogramme 
=  2.20462  pounds  avoirdupois.  It  should  he  observed  that 
this  equivalent  of  the  kilogramme,  which  is  commonly  re- 
ceived, is  a  weight  in  vacuo,  and  involves  consequently  for 
ordinary  uses  a  trivial  error,  which  is  however  of  no  prac- 
tical importance.  F.  A.  P.  Barnard. 

Grammoiit,  town  of  Belgium,  in  the  province  of  East 
Flanders,  on  the  Dender.  It  has  manufactures  of  damasks, 
linen,  cotton,  and  black  laces.     Pop.  9362. 

GraminoBt,  Order  of,  called  also  Grandmon** 
tains,  an  order  of  monastics  established  at  Muret,  near 
Limoges,  in  France,  in  1076,  by  Stephen  of  Thiers,  who 
wore  a  shirt  of  steel  rings  and  slept  in  a  coffin.  He  took 
the  title  of  corrector.  Gregory  VII.  imposed  the  rule  of 
St.  Benedict.  In  1124,  after  Stephen's  death,  the  order  was 
removed  to  Grandmont,  whence  it  took  its  name.  It  had 
a  verbal  or  traditional  rule,  derived  from  its  founder  and 
afterwards  reduced  to  writing.  The  Grandmontains  were 
afterwards  very  numerous  and  much  respected.  They  were 
at  first  allowed  to  hold  no  lauds  or  churches.  This  was 
one  of  the  orders  whose  members  were  known  as  Bons 
Ilommes.  The  order  perished  at  the  Revolution,  having 
at  last  become  degenerated. 

Gramont,  de  (Philibert).  Count,  h.  in  1621 ;  served 
in  the  French  armies  in  Germany,  Burgundv.  and  Spain, 
but  is  chicrty  famous  for  his  scandalous  intrigues  at  the 
French  and  English  courts;  but  having  seduced  Eliza 
Hamilton,  a  Scottish  lady,  he  was  compelled  by  her  brother, 
afterwards  Count  Anthony  Hamilton,  to  marry  her  (1664). 
He  re-entorod  the  French  service  in  the  Low  Countries,  and 
d.  Jan.  10,  1707.  Count  Anthony  Hamilton  published  in 
French  his  Memoirea  (1713),  a  brilliant  narrative  of  Gra- 
mont's  exploits  in  love  and  at  the  gaming-table,  well  known 
in  the  English  translation. 

Gram'pians  is  the  name  of  a  range  of  mountains  in 
the  western  part  of  Victoria,  Australia,  stretching  from  N. 
to  S.  in  a  curve  around  the  basin  of  Glenelg  and  its  af- 
fluents. Mount  William,  the  highest  peak,  is  4500  feet 
above  the  sea. 

Grampians  is  the  name  of  a  range,  or  rather  system, 
of  mountains  which  traverse  Scotland  from  N.  E.  to  S.  W., 
from  the  Atlnntic  to  the  North  Sea,  and  form  the  highlands 
of  Aberdeenshire,  Kincardineshire,  Forfarshire,  and  Perth- 


shire. The  highest  point  is  Ben  Nevis,  4408  feet;  the 
general  height  is  from  2000  to  30o0  feet.  Towards  the  N. 
the  Grampians  send  forth  ranges  of  wild  mountains,  form- 
ing extensive  highlands:  towards  the  S.  they  slope  more 
gently. 

Gram'pus  [from  the  Fr.  <jrand  jwisson,  ''  great  fish"], 
a  name  applied  to  various  cetaceans  of  the  family  Delph- 
inida;  and  of  the  genera  Grampusy  Glohicephalus,  Orca, 
etc.  It  has  been  also  appropriated  as  a  scientific  name  for 
a  genus  of  Globieephaliua\  distinguished  by  the  complete 
want  of  teeth  in  the  upper  jaw  and  the  few  of  the  lower 
jaw. 

Gran,  town  of  Hungary,  on  the  right  bank  of  the  Dan- 
ube. It  is  one  of  the  oldest  towns  of  Hungary,  being  the 
birthplace  and  residence  of  St.  Stephen,  the  first  king,  and 
it  is  still  a  handsome  and  lively  place.  It  is  the  see  of  the 
primate  of  all  Hungary,  an  archbishop  of  the  Latin  rite, 
and  has  a  most  beautiful  though  yet  unfinished  cathedral. 
Its  trade  in  wine  is  considerable.  Pop.  hJSQ.  It  is  called 
Esztergom  by  the  Magyars. 

Grana'da  was  the  name  of  one  of  the  largest  and  rich- 
est kingdiims  which  the  Moors  established  in  Spain.  It 
comprised  the  three  modern  provinces  of  Malaga.  Granada, 
and  Aimeria,  and  had  an  area  of  11.063  square  miles  of  the 
most  diversified  and  fertile  land,  bordering  S.  on  the  Med- 
iterranean, and  traversed  by  the  Sierra  Nevada,  from  whose 
lofty  snow-clad  peaks  the  ground  gradually  sinks,  through 
beautiful  terraces,  into  the  low  and  hot  plain  of  Andalusia. 
In  the  time  of  the  Romans  this  territory  belonged  to  the 
province  of  Ba-tica.  After  the  invasion  of  the  Moors  it 
formed  part  of  the  kingdom  of  Cordova  until  1235,  when 
it  rose  into  an  independent  kingdom,  with  Granada  as  its 
capital.  Here  the  genius  of  the  Moorish  people  seems  to 
have  had  its  finest  and  happiest  inspirations.  The  land 
was  densely  peopled,  the  soil  most  excellently  cultivated, 
and  the  kingdom  covered  with  works  of  the  most  wonderful 
architecture  and  engineering.  The  most  delicate  products 
of  art  and  industry  passed  from  here  to  all  the  markets  of 
the  world,  and  a  considerable  influence  was  exercised  on  the 
civilization  of  Europe — on  its  science,  its  morals,  and  its 
customs.  But  in  14U2  the  kingdom  of  Granada  was  con- 
quered by  Ferdinand  and  Isabella,  and  in  1510  the  Moors 
were  expelled  from  Spain.  The  works  of  irrigation  stopped 
operation,  the  plantations  withered  away,  the  gloom  of  the 
Inquisition  fell  like  a  frost  on  the  sciences  and  arts,  and 
the  splendor  of  Granada  was  gone.  The  present  province 
of  Granada  has  an  area  of  4937  square  miles.  Pop. 
485.346. 

Granada,  town  of  Nicaragua,  in  Central  America,  on 
the  north-western  shore  of  Lake  Nicaragua.  It  is  an 
old  Spanish  settlement  founded  1522.  and  once  a  very  thriv- 
ing town,  but  in  1854  and  1855  it  suff"ered  very  much  dur- 
ing the  civil  wars,  and  is  still  mostly  in  ruins.  It  is  said 
to  have  about  8000  inhabitants. 

Granada,  city  of  Spain,  the  capital  of  the  province 
of  Granada.  It  is  built  on  two  spurs  of  the  northern  range 
of  the  Sierra  Nevada,  at  an  elevation  of  2445  feet  above 
the  level  of  the  sea,  and  has  a  most  delightful  climate,  the 
atmosphere  being  refreshed  by  the  breezes  from  the  snowy 
peaks  behind  it.  Below  it  stretches  the  Vega,  the  plain  of 
Granada,  watered  by  the  Jenil  and  the  Darro,  and  once  a 
wonder  of  cultivation  and  the  scene  of  the  most  romantic 
valor  and  gayety.  Granada  is  the  see  of  an  archbishop, 
and  has  a  university  founded  in  1531.  and  yearly  attended 
by  several  hundred  students,  and  a  large  cathedral,  most 
gorgeously  decorated  with  variegated  marble  and  contain- 
ing the  monuments  of  Ferdinand  and  Isabella.  But  its 
chief  interest  it  derives  from  its  historical  remains.  It  was 
founded  by  the  Moors  in  the  eighth  century,  and  became  in 
1248  the  capital  of  the  kingdom  of  Granada.  As  such  it 
was  one  of  the  most  splendid  cities  the  world  ever  saw.  It 
had  400,000  inhabitants,  and  was  surrounded  by  a  sirong 
wall  crowned  by  1030  towers;  and  in  spite  of  centuries  of 
decay,  not  only  the  Alhambra  (which  see),  but  many  oth- 
er buildings,  fascinate  the  traveller.     Pop.  61.993. 

Granada,  post-tp.  of  Nemaha  co.,  Kan.     Pop.  893. 

Granadil'la  [Sp.,  dim.  ofr/ranadn,  a  "  pomegranate  "], 
the  fruit  of  several  tropical  species  of  passion-flower.  The 
great  granadilla  is  the  fragrant,  gratefully  sub-acid  fruit 
oi  Paasi flora  qiiadrangulariSy  whose  root  is  emetic  and  nar- 
cotic. P.  lauri/i,lia  (waterAemon),  P.  iiinlt/omn's.Jifamen- 
tnna,  ediili»,  and  many  other  species  bear  edible  fruits. 
They  are  all  natives  of  America.     (See  Passion-Flower.) 

Gran'bury,  post-v.,  cap.  of  Hood  co.,  Tex.,  on  the 
river  Brazos.     It  has  one  weekly  newspaper. 

Gran'by,  tp.  and  post-v.  of  ShefTord  co.,  Quebec,  Can- 
ada, on  the  Stanstead  Shefford  and  Chambly  Railway,  has 
an  academy  and  2  weekly  papers.  Pop.  of  v.  876  ;  of  tp., 
exclusive  of  v.,  2225. 
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Granby,  post-v.  and  tp.  of  Hartford  co.,  Conn.,  on  the 
New  Huvcu  and  Northampton  H.  K.,  47  miles  X.  of  Now 
Haven;  has  considerable  mauufaL-turiuj;  interests.  The 
township  eoutains  the  villages  of  West  and  North  Granby. 
Pop.  1517. 

Granby,  post-tp.  of  Hampshire  co.,  Mass.,  5  miles  E. 
of  Holyoke.  It  has  one  insurance  company,  and  is  an  e.\- 
cellent  agricultural  town.     Pop.  803. 

Granby,  post-tp.  of  Nicollet  co.,  Minn.     Pop.  5G6. 

Granby,  post-tp.  of  Newton  co..  Mo.,  on  the  Atlantic 
and  Pacific  K.  H..  S  miles  N.  E.  of  Neosho.  It  has  lead- 
mines  and  one  weekly  newspaper.     Pop.  18S9. 

Grauby,  tp.  of  Oswego  co.,  N.  Y.,  contains  the  village 
of  OswEco  Fai.i.s  (which  see).  It  has  extensive  manufac- 
tures of  lumber,  cheese,  leather,  and  wooden-ware.    P.  3972. 

Granby,  post-tp.  of  Essex  co.,  Vt,,  5S  miles  N.  E.  of 
MontpelitT.  It  has  manufactures  of  boots,  shoes,  and  lum- 
ber.    Pop.  171. 

Grau'by  (John-  Manners).  M-vitgns  or,  b.  Jan.  2, 
1721,  was  the  son  uf  the  duke  of  Rutland  ;  was  educated  at 
Eton  and  Cambridge;  raised  afoot  regiment  in  171o;  was 
chosen  to  Parliament  1734, 17C1,  and  17GSj  became  colonel  of 
the  horse-guard:^  in  175S;  lieutenant-general  in  1739,  and 
at  the  battle  of  Minden  was  greatly  distinguished;  com- 
manded the  Uritish  troops  in  the  Seven  Years'  war  ]760-6.'i ; 
was  distinguished  at  Warburg  1700,  at  Kirchdcnkcn  17G1, 
at  (Jriibenstein  and  Homburg  17G2;  became  master-gen- 
era! of  ordnance  17G;>;  had  chief  command  of  the  British 
army  I7riG-70.  D.  at  Scarborough  Oet.  10.  1770.  Granby 
had  during  life  an  immense  popularity  and  a  brilliant  fame 
as  a  general,  but  the  sentence  of  military  critics  has  found 
nothing  to  commend  in  his  generalship.  Ho  was, however, 
a  brave,  honest,  and  humane  officer. 

Gran  Chaco.     See  C'uaco,  El  Gran. 

Grandy  the  north-westernmost  county  of  Colorado, 
formed  since  the  census  of  1S70. 

(«ran(],  tp.  of  Marion  co.,  0.     Pop.  40^. 

Grauil  Bank)  the  subaqueous  plateau  in  the  Northern 
Allantie  wliich  extends  eastward  from  Newfoundland  to- 
wards Europe.  Its  limits  are  not  at  present  accurately 
known.  It  is  believed  that  its  existence  is  largely  due  to 
the  melting  of  icebergs  by  means  of  the  warm  waters  of 
the  Gulf  Stream.  The  icebergs  bring  great  amounts  of 
gravel,  earth,  and  stono  from  the  parcnt-glaeicrs  of  Green- 
land, and  as  they  melt  this  matter  is  deposited  upon  the 
sea-bottom.  The  Grand  Bank  is  the  most  extensive  and 
important  of  the  known  resorts  of  the  codfish,  and  French, 
British,  American,  and  colonial  fishing  vessels  visit  it  in 
great  numbers. 

(■rand  IJauk,portof  entry  and  fishing-town  on  the  S. 
side  of  Korfiine  H:iy,  Burin  district,  N.  E,  It  has  a  good 
trade  with  St.  Pierre.      Pup.  740. 

Grand  Bay,  or  Ila-lla  Bay,  a  beautiful  inlot  from 
the  river  Sagueniiy  in  Cliieoutiini  eo.,  (Quebec,  Canada,  aver- 
aging 1  mile  in  breiidth,  with  water  000  feet  deep.  At  its 
head  the  largest  ship-s  load  with  lumber-  Pop.  of  v.  about 
300  ;  of  sub-rlLstrict,  i;i04. 

Grand  Blanc,  post-tp.  of  Genesee  co.,  Mieh.     P.  l.'ifiT. 

Grand  Chute,  tp.  of  Outagamie  eo.,  AVis.,  contains 
Al'iTKToN  (which  Hce).     Pop.  exclusive  of  Applcton,  lli90. 

(^rand  (.'oinbe,  La,  town  of  France,  department  of 
Gard,  has  impintant  i:o:il,  zinc,  and  lend  mines.      Pop.  8706. 

Grand  Cotrau,  post-v.  of  St.  Landry  parish.  La.  It  is 
the  scat  of  St.  Charles  College,  a  Jesuit  institution,  and  has 
a  convent  of  hidies  of  tho  Sacred  Heart.     Pop.  470. 

Grand  Coulnmier,  a  name  applied  to  each  of  two 
colleef  inns  ot'  iniricnl  Fn-neh  laws.  One.  known  also  as  tho 
(fiitttitinirr  lit-  I'lnitrr,  is  a  colleetion  of  the  customs,  usages, 
anil  forms  of  practice  which  had  been  in  use  from  time  im- 
memorial in  ihe  kingdom  of  France.  The  work  was  first 
planncil  by  Charles  VI  I.  in  14J.'I,  but  was  not  finished  until 
1009.  The  other  collocation,  which  is  more  speeiiically 
designated  as  the  (^ontnmiir  (U  ^t'ormtnufir,  eml)odics  the 
laws  and  customs  nf  Normandy,  and  is  mueli  more  ancient, 
having  been  made  ai)out  tho  year  1229,  in  the  reign  of 
Henry  IlLol  England.  The  great  similarity  between  this 
latt<T  collection  and  the  ancient  laws  of  England  has  been 
regarded  as  irnlicating  that  tho  Norman  laws  were  in  great 
measure  derived  from  Ihe  English. 

Gkoiici;  CtiAsK.     Ki:visi:it  av  T.  W.  Dwrnnr, 

<>rand  Days,  the  days  of  social  festivity  appointed  by 
tho  English  Hurii'hers  for  the  entertainment  of  judges,  bar- 
risters, and  students  of  tho  Inns.  These  were  formerly 
great  occasion?,  and  were  celebrated  four  times  a  year  with 
much  revelry. 

<>rand  Detour,  jiost-tp.  of  Ogle  co..  HI.,  at  the  Great 
Bend  of  Kin-k  Uiver,  100  miles  N.  N.  E.  of  Springfield. 
Pop.  005. 


Grandee'  [Sp.  grandtj  "great"],  in  the  kingdom  of 

Castile,  and  afterwards  in  Spain,  a  nobleman  of  the  most 
highly  privileged  class.  The  jirivileges  of  the  grandees, 
always  greater  than  those  of  the  merely  titled  nobility, 
have  been  subject  to  great  variations.  Originally  feudal 
magnates,  their  privileges  latterly  have  degenerated  to 
childish  matters  of  punctilio. 

(■randc  Ligne,  post-v.  of  St.  John's  co.,  Quebec, 
Canada,  near  the  Richelieu  Uiver,  and  on  tho  Montreal  St. 
John's  and  House's  Point  It.  R.,  17  miles  N.  of  Rouse's 
Point,  N.  Y.,  has  an  academy,  and  is  the  seat  of  the  cele- 
brated Baptist  mission  established  by  the  late  Mme.  Feller 
among  the  Canadian  French.     Pop.  about  400. 

Grande  Rondo,  The,  a  beautiful  valley  of  Union 
CO.,  Or.,  near  the  N.  E.  corner  of  the  State.  It  is  drained 
by  the  Grande  Rondo  River.  It  lies  E.  of  the  Blue  Moun- 
tains and  W.  of  Snake  River.  It  has  l!7o,000  acres  of  fer- 
tile arable  land,  and  timber  abounds  on  the  mountains 
around  it.     La  Grand  is  the  principal  town. 

Grand  Forks,  county  of  Dakota,  separated  from 
Minnesota  on  the  E.  by  tho  lied  River  of  tho  North.  Area, 
about  4ii00  square  miles. 

Grand  (>lauze,  tp.  of  Jackson  co.,  Ark.,  on  tho  Cairo 
an<i  Fulton  R.  R.     Pop.  447. 

Grand  Gulf,  post-v.  of  Claiborne  co.,  Miss.,  on  tho 
Mississippi  River,  2  miles  below  the  mouth  of  tho  Big 
Black.  It  is  on  a  high  bluff',  and  has  a  hospital,  a  theatre, 
and  trade  in  cotton  and  lumber.     Pop.  lUO. 

Grand  IlaVen,  city  and  tp.,  cap.  of  Ottawa  co.,  Mich., 
on  Lake  Michigan,  opposite  Milwaukee,  AVis.  It  is  con- 
nected with  Milwaukee,  Chicago,  and  porta  N.  and  S.  by 
5  daily  lines  of  large  steamers.  It  is  the  terminus  of  the 
Detroit  and  Milwaukee  R.  R.,  and  is  the  transfer-station 
of  the  Lake  Shore  R.  R.  It  has  a  national  bank,  2  news- 
papers, a  high  school,  8  churches,  a  public  library,  magnetic 
mineral  springs,  a  fine  hotel,  2  shipyards,  and  several  man- 
ufactories. It  is  a  summer  resort.  Pop.  of  city,  3147, •  of 
tp.,  exclusive  of  city,  5o8. 

John  U.  Mitchell,  Sr.  Ed.  and  Prop.  "News." 

Grand  Isl'and,  post-tp.  of  Colusa  co.,  Cal.   Pop.  702. 

Grand  Island,  city,  cap.  of  Hall  co..  Neb.,  situated  in 
the  (Jreat  Platte  Valley,  15:i  miles  W.  of  the  Missouri  River, 
on  the  Union  Pacific  R.  R.  It  is  the  end  of  the  eastern 
division  of  the  road,  and  also  the  initial  point  of  the  Grand 
Island  Hastings  and  St.  Joseph  and  the  Central  Nebraska 
and  Montana  R.  Rs.,  running  S.  from  the  city,  and  tho 
eastern  terminus  of  the  Grand  Island  and  Nebraska  R.  R., 
on  all  of  which  work  has  already  been  commenceij.  It  has 
a  large  fiouring-mill,  '?>  public  halls,  2  churches,  1  public- 
school  building,  2  newspapers,  4  hotels,  and  10  stores,  and 
is  growing  rapidly.  Principal  business,  handling  and 
ehippiug  grain.     Pop.  about  1000. 

S.  P.  MoBLEY,  Ed.  "  Independent." 

Grand  Island,  tp.  of  Erie  co.,  N.  Y.,  consisting  of 
Grand,  Beaver,  and  Buckliorn  islands  in  Niagara  River, 
above  tho  Falls.  Here  (ISIO-LT.)  Maj.  M.  M.  Noah  vainly 
attempted  to  found  a  Jewish  city  of  refuge.     Pop.  1126. 

Grand  Isle,  the  north-wcsternmostcounty  of  Vermont, 
consisting  of  North  and  South  Hero,  and  other  islands  in 
Lake  Chauiplaiu,  and  of  a  part  of  a  peninsula  extending 
S.  from  Canada  into  tho  lake.  The  soil  is  fertile.  Cattle, 
grain,  fruit,  and  wool  arc  leading  products.  It  is  crossed 
by  the  Central  Vermont  R,  R.     Caj).  North  Hero.     P.  4082. 

<«rand  Isle,  post-tp.  of  Grand  Isle  eo.,  Vt.,  consisting 
principally  ol'  the  N.  jiart  of  South  Hero  Island,  in  Lake 
Chan)plain.      It  is  4lj  miles  N.  W.  of  Montpelier.      P.  682. 

Grand  Jtinc'tion,  post-v.  of  Grocno  co.,  Ta..  at  tho 
junction  of  the  Keokuk  and  Des  Moines  ami  the  Cliicago 
and  Nortli-western  R.  Rs.,  UW  miles  N.  of  Des  I\Ioines  and 
80  miles  E.  of  the  Missouri  River.  It  has  a  bank,  a  news- 
paper, a  graded  school,  a  largo  steam  flouring-mill,  2  largo 
hotels,  and  tlio  usual  number  of  stores  and  shops.  Princi- 
pal business,  farming  and  stock-raising.    Pop.  411. 

S.  C.  Maynauii,  Ei>.  "  llKAD-LlCnT." 

Grand  Junction,  post-v.  of  Van  Burcn  eo.,  Mieh.,  at 
the  crossing  t>f  the  Chicago  and  iMicbigan  Lake  Shore 
R.  R.  and  the  S.  Haven  division  of  the  Miehigau  Central. 

(arand  Junction,  post-v.,  cap.  of  Bell  co.,  Tenn.,  at 
the  enissing  nf  Hie  Mississippi  Central  nnd  tho  Memphis 
and  Cbarbston  It.  Rs..  :i2  miles  E.  by  S.  of  Memphis. 

<>rnnd  Jn'ry,  a  jury  whose  province  it  is  to  determine 
whether  indiclniiiits  shall  be  brought  against  alleged  crim- 
inal offenders.  The  origin  of  the  ctistoni  making  (he  trial 
of  any  person  for  a  crime  entirely  dependent  upon  the  de- 
cision of  his  fellow-citizens  must  bo  referrerl  to  a  very  an- 
cient period  of  English  history;  and  lis  imporlnnce  as  a 
safeguard  for  tho  due  protection  of  civil  liberty,  by  provont- 
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ing  vexatious  and  vindictive  prosecutions  has  caused  its 
scrupulous  maintenance  down  to  the  present  day  as  a  car- 
dinal principle  in  English  jurisprudence.  In  the  U.  S.  the 
continuance  of  the  practice  has  been  deemed  so  essential  to 
public  welfare  that  provisions  have  been  inserted  in  the 
national  Constitution,  and,  for  the  most  part,  in  the  State 
constitutions  as  well,  [trohibiting  criminal  prosecutions  for 
all  but  an  inferior  class  of  ofienees,  or  such  as  oceur  among 
the  military  or  naval  forces,  except  upon  the  presentment 
or  indictment  of  a  grand  jury.  The  power  of  the  govern- 
ment to  prosecute  on  account  of  political  or  partisan  rea- 
sons receives  by  this  institution  a  salutary  restriction. 

As  constituted  under  the  common  law,  a  grand  jury  must 
consist  of  not  more  than  twenty-four  members  nor  less  than 
twelve,  but  in  practice  not  more  than  twenty-three  are  ever 
sworn,  in  order  that  twelve  may  form  a  majority,  for  the 
concurrence  of  at  least  this  number  is  always  required  that 
a  bill  of  indictment  may  be  found.  The  grand  jury  receives 
its  name  from  its  size,  to  distinguish  it  from  the  petit  (T.  e, 
"  little  ")  jury,  which  consists  of  only  twelve  men.  There 
is  also  a  diversity  between  them  in  another  important  re- 
spect, since  it  is  a  rule  in  regard  to  a  petit  jury  that  unan- 
imity is  required,  instead  of  the  agreement  of  a  mere  ma- 
jority. In  a  few  of  the  American  States  the  number  of 
members  composing  a  grand  jury  has  been  altered  by  stat- 
ute. In  New  York,  for  example,  it  varies  from  sixteen  to 
twenty-three,  in  Massachusetts  from  thirteen  to  twenty- 
three,  but  the  rule  that  twelve  only  need  concur  seems  to 
have  been  uniformly  retained.  The  proper  number  of  ju- 
rors is  returned  by  the  sheriff  or  marshal  at  every  session  of 
a  court  for  the  trial  of  criminal  causes,  in  pursuance  of  a 
■writ  termed  a  "venire."  which  directs  him  to  summon  a 
jury  to  be  present  at  the  appointed  time.  The  names  of 
those  to  be  summoned  are  determined  by  lot  from  among 
the  whole  number  of  citizens  liable  to  jury  duty.  After 
the  appearance  of  those  selected  a  foreman  is  either  chosen 
by  themselves  or  appointed  by  the  courf,  and  they  are  sev- 
erally required  to  take  an  oath  to  perform  their  duties  faith- 
fully and  impartially.  This  organization  of  the  jury  is 
termed  an  "  impanelling."  In  performing  their  duties  of 
investigation  they  sit  in  secret,  and  may  either  consider 
and  pass  upon  bills  of  indictment  presented  by  the  at- 
torney-general or  other  officer  representing  the  govern- 
ment, or  they  may  make  presentments  by  themselves  in- 
dependently. By  a  "presentment"  is  meant  an  accusation 
made  by  the  grand  jury  upon  their  own  observation  and 
knowledge  or  upon  evidence  laid  before  them,  and  without 
any  introduction  of  a  bill  at  the  instance  of  the  govern- 
mental officer.  Much  the  larger  proportion  of  business 
transacted,  however,  is  regularly  brought  forward  by  the 
prosecuting  attorney,  and  even  when  there  is  a  jury  pre- 
sentment the  proper  officer  of  the  court  must  frame  an  in- 
dictment upon  which  the  party  accused  may  be  brought  to 
trial.  The  proceedings  before  a  grand  jury  are  entirely  ex 
p'trte.  Only  witnesses  in  support  of  the  prosecution  are 
examined,  and  no  evidence  is  admitted  in  favor  of  the  ac- 
cused. The  effect  of  a  conclusion  that  an  indictment  shall 
be  brought  is  not  to  determine  the  guilt  nf  the  alleged 
offender  conclusively,  but  only  presumptively.  The  de- 
cision of  the  jury  merely  indicates  that  in  their  opinion 
the  evidence  against  him  is  of  sufficient  weight  to  justify 
his  being  brought  to  trial;  the  introduction  of  his  defence 
may  establish  his  perfect  innocence.  The  sound  rule  is,  that 
the  evidence  before  the  grand  jury  should  be  sufficient  to 
convict  him,  unless  he  offer  evidence  in  his  defence,  at  the 
trial.  The  rule  requiring  the  preservation  of  secresy  in  the 
conduct  of  the  deliberations  of  a  grand  jury  is  very  strin- 
gent. No  spectators  are  allowed  to  be  present,  but  only  the 
officers  presenting  the  accusation  and  the  necessary  wit- 
nesses. The  jurors,  moreover,  arc  not  permitted,  on  grounds 
of  public  policy,  to  disclose  in  a  court  of  justice  what  occurs 
in  the  jury-room.  The  enforcement  of  this  rule  is  necessary 
in  order  that  tlie  consultation  may  bo  free  and  unbiassed, 
that  no  fear  of  animosity  or  hostile  acts  on  the  part  of  those 
against  whom  accusations  are  brought  may  deter  the  jurors 
from  agreeing  upon  an  indictment  if  they  deem  it  proper 
and  i*cquisite,  and  that  those  indicted  may  not  receive  in- 
telligenije  of  the  fact,  and  be  thus  enabled  to  make  their 
escape.  But  in  some  instances  a  grand  juror  may  by  stat- 
ute be  compelled  to  serve  as  a  witness  upon  the  actual  trial 
of  the  cause,  to  establish,  as  a  part  of  the  requisite  testi- 
mony, what  occurred  before  him.  A  case  of  tliis  kind  might 
arise  when  the  evidence  of  a  witness  upon  the  trial  was  di- 
rectly contrary  to  that  given  before  the  grand  jury,  and  it 
became  necessary  to  prove  the  variance,  that  his  testimony 
might  be  impeached  or  a  prosecution  for  perjury  brought 
against  him.  If  the  requisite  number  of  members  of  a 
grand  jury  are  satisfied,  from  the  evidence  presented  to 
them,  of  the  truth  of  the  accusation,  they  write  upon  the 
back  of  the  indictment  the  words.  "A  true  bill;"  but  if 
they  are  convinced  of  the  groundlessness  of  the  charge, 


the  indorsement  is  "Not  a  true  bill"  or  "Not  found." 
Formerly  they  used  in  this  latter  case  the  word  /(fuoramus, 
"we  arc  ignorant."  This  is  the  origin  of  the  common  ex- 
pression, "that  the  bill  of  indictment  has  been  iijnored." 
After  all  the  accusations  laid  before  the  jury  are  con- 
sidered, and  indictments  found  or  denied,  their  labors  are 
ended,  and  the  causes  are  ready  for  trial  before  a  petit  jury. 
(See  Jlrv.)     George  Chase.     Rev.  by  T.  W.  Dwigiit, 

Grand  Lake,  in  Maine.  This  name  sometimes  desig- 
nates the  great  SrHounic  Lake,  between  Maine  and  New 
Brunswick,  but  it  is  more  properly  restricted  to  a  large 
lake  lying  some  30  miles  S.  of  the  former.  It  is  mostly  in 
Washington  co.  Its  waters  are  discharged  into  the  St. 
Croix.  Both  these  lakes  are  famous  for  trout  and  land- 
locked salmon. 

Grand  Lake,  a  large  sheet  of  water  in  Iberia,  St- 
Martin's,  and  St.  Mary's  parishes,  La.  It  is  often  called 
Lake  Chefimaches.  It  is  connected  with  Atchafalaya 
Bayou,  is  very  shallow,  and  scarcely  navigable. 

Grand  Ledge,  post-v.  of  Eaton  co.,  Mich.,  12^  miles 
from  Lansing.  It  has  4  hotels.  1  newspaper,  a  good  im- 
proved water-power,  and  4  mineral  wells.  It  is  a  resort 
for  invalids.     Pop.  about  1200. 

SaIXDEKS  &  WeSTLAND,  PrBS.  "iNDEPENnENT." 

Grand  3Ianan'  [^manan  signifies  "  island  "  in  the  Pas- 
samaquoddy  language],  an  island  in  the  Bay  of  Fundy,  be- 
longing to  Ch.arlotte  co.,  N.  B.  Lat.  of  N.  E.  head,  44° 
45'  N..  Ion,  66°  45'  W. :  lat.  of  S.  W.  head,  44°  84'  N.,  Ion. 
66°  53'  W.  It  is  22  miles  long,  and  from  3  to  6  miles  in 
breadth.  It  is  fertile  and  well  timbered,  and  its  coast 
abounds  in  good  harbors.  Its  shores  are  bold  and  high, 
but  the  general  surface  is  not  greatly  elevated.  The  her- 
ring, haddock,  and  cod  fisheries  are  important.  Grand  Har- 
bor is  the  principal  settlement.  The  island  is  a  favorite 
summer  resort.     Total  pop.  1867. 

Grand  Mead'ow,  tp.  of  Clayton  co.,  la.     Pop.  945. 

Grand  Meadow,  post-tp.  of  Mower  co.,  Minn.  P.  444. 

Grand  Mouad'nock,  or  Monadnock,  an  isolated 
mountain-peak  in  JaQYcy  tp..  Cheshire  en.,  N.  H.  It  is 
371 S  feet  high,  and  is  visible  for  many  miles  in  every  di- 
rection. The  view  from  its  top  is  very  fine.  It  is  regarded 
as  an  outlying  member  of  the  AVhite  Mountain  group. 

Grand  Pass,  tp.  of  Saline  co.,  Mo.     Pop.  1956. 

Grand  Pen'sionary,  in  the  former  Dutch  republic, 
the  state  secretary  i"nr  the  province  of  Holland.  He  was 
originally  also  advocate-general  for  the  same  province.  In 
later  times  he  was.  by  virtue  of  his  position,  an  official  of 
the  states-general,  a  kind  of  premier  in  that  body,  and  a 
virtual  minister  of  foreign  affairs.  His  term  of  office  was 
five  years.  The  syndic,  or  paid  eonsellor,  of  any  import- 
ant Dutch  town  was  called  a  pensionary. 

Grand-Pierre  (Jean  Henri).  D.  D.,  was  b.  at  Neu- 
chatel,  Switzerland,  in  1799.  He  was  educated  in  his  na- 
tive city  and  at  the  University  of  Tiibingen  in  Germany. 
He  was  licensed  to  preach  by  the  consistory  of  Neuchatel, 
and  was  called  to  be  an  assistant  pastor  at  Bale,  Switzer- 
land, in  1823.  Here  he  was  associated  with  the  eloquent  and 
pious  Vinet,  and  his  success  was  so  remarkable  that  his 
reputation  extended  beyond  his  own  country  to  France.  In 
1827  he  was  called  to  Paris  to  take  charge  of  the  House  of 
Missions,  which  is  a  theological  seminary  for  training 
young  men  for  the  work  of  foreign  missions.  He  was  not  only 
president  of  this  institution,  but  also  professor  of  theology, 
of  languages,  etc.,  and  became  known  as  one  of  the  most 
eloquent  and  successful  preachers  in  the  city  of  Paris.  The 
place  in  which  he  preached  was  repeatedly  changed  in  con- 
sequence of  the  numbers  that  flocked  to  hear  him.  It  was 
at  the  time  of  the  revolution  of  July,  1830,  that  a  remark- 
able revival  of  religion  occurred  among  the  Protestants  of 
Paris,  and  M.  Grand-Pierre  was  one  of  the  most  eminent 
ministers  engaged  in  it.  He  did  not  join  in  the  movement 
for  an  independent  Church,  which  was  one  of  the  results 
of  this  revival,  but  remained  in  connection  with  the  na- 
tional Church.  For  some  years  he  was  at  BatignoUes,  a 
suburb  of  Paris,  but  during  nearly  the  last  twenty  years 
of  his  life  he  was  pastor  of  I'Oratoire,  the  most  important 
Protestant  church  in  Paris,  and  fur  a  number  of  years  was 
president  of  the  consistory  of  Paris.  After  the  death  of  his 
colleague,  M.  Adolphe  Monod,  he  was  the  acknowledged 
leader  of  the  orthodox  party  in  the  Reformed  Church,  and 
possessed  great  influence  not  only  in  the  Church,  but  upon 
the  public  at  large.  Under  Louis  Philippe  the  government 
gave  him  "grand  letters  of  naturalization  for  his  distin- 
guished services  to  France."  This  was  an  unusual  honor 
to  bo  conferred  upon  a  Protestant  minister,  and  for  services 
essentially  religious.  Under  Napoleon  III.  he  was  made 
a  member  of  tlie  Legiim  of  Honor.  In  1S3S  the  College  of 
New  Jersey  conferred  upon  him  the  degree  of  doctor  of 


GRAND  PKAIRIE— GRANGE. 


t;:; 


divinity.  Ho  twice  vii^ited  America^  publishing  an  account 
of  his  first  vi.«it  in  In;;  (ilmtcr  at  America  in  1850.  He  was 
in  this  country  in  isro,  when  the  Fronco-Gcrman  war  brolte 
out,  but  hastencj  himic.  and  reached  Paris  just  as  the  cm- 
l)ire  fell  and  the  republic  was  proclaimed.  With  his  wile 
he  passed  through  the  privations  of  the  siege  and  the  hor- 
rors of  the  Commune.  In  consequence  of  feeble  health  lie 
resigned  his  position  in  1872,  and  retired  to  Lausanne  in 
Switzerland.  D.  at  Arlesheim,  near  Bille,  when  visiting 
friends.  July  10,  1S7I.  As  a  prc.icher  he  was  styled  "the 
Bourdaloue  of  the  French  revival."  For  many  years  he  was 
editor  of  L* Enprranre.  the  principal  religious  paper  of  the 
orthodo.^  Protestants  in  France.  .\n  easy,  gr.iccful,  and 
learned  writer,  he  published  a  number  of  works,  almost  en- 
tirely of  a  religious  character.  The  principal  of  these  are 
a  series  of  sermons  entitled  Doctrine  Chreiieiine,  Vie  Chr{- 
tiemie.,Vnttfrl  Variftf,  Triitetteet  Contolation;  also  Sejour 
oiijr  J-^talK- Uuif  d'Amfriijiie,  Le  Guide  da  Fidile,  Snaai 
»nr  le  /*tnlal':iiqaCf  and  SoitrenirH  d'lta  Aacleit  Pasteur,  be- 
sides numerous  reports,  pamphlets,  and  occasional  ser- 
mons. 

Grand  Prai'rie,  tp.  of  Marion  co.,  0.    Pop.  .170. 

(•rnnd  Pr6  (post-o.  T.owrn  HonToN).  a  beautiful  vil- 
lage on  Iho  liasin  of  Miiuis.  Ilorton  tp.,  Kings  co.,  N.  p., 
on  the  Windsor  and  Annapolis  Railway,  15  miles  from 
Windsor,  is  tho  scene  of  Longfellow's  Evangeline,  It  w.as 
settled  by  the  French  under  Do  Monts  in  1(504,  but  they 
wore  expelled  by  the  Virginia  colonists  in  lOK?.  The  Pre 
is  a  fertile  tract  of  dyked  lan<l.  Area,  10  square  miles. 
Grand  Pr6  is  tho  seat  of  a  seminary.     Pop.  about  GOU. 

Grand  Rap'ids,  tp.  of  La  .'alio  co.,  111.     Pop.  1148. 

Grand  Raiiids,  city  and  tp.,  cap.  of  Kent  co.,  Mich., 
at  the  head  of  navigation  on  (jrand  River,  30  miles  E.  of 
Lake  Michigan.  Six  railroads  cntcrthe  city, connecting  it 
with  all  important  points.  It  is  in  tho  midst  of  iin  excel- 
lent agricultural  and  fruit-growing  region,  and  is  a  place 
of  great  manufacturing  and  commercial  importance.  It  is 
an  important  distributing  point  for  pine  and  hard-wood 
lumber.  Its  manufacrturcs  of  furniture,  wooden-ware,  agri- 
cultural implements,  brushes,  aii'l  machinery  are  extensive, 
upwards  of  $2,0011,000  being  invested  in  the  manufacture 
of  furniture  alone.  Extensive  quarries  of  gypsum  are  ope- 
rated near  tlio  city,  from  which  the  product  amounts  to 
100,000  barrels  of  "stucco  ami  100,000  tons  of  land-plaster 
annually.  Tho  city  has  2  public  ])arks,  2  street  railwiiys, 
a  paid  fire  department,  and  a  reservoir  system  of  water- 
works. It  is  the  place  for  holding  tho  V.  S.  circuit  and 
district  courts  for  the  Western  district  of  Michigan.  It  has 
.1  daily  and  0  weekly  newspapers,  ono  of  tho  latter  printed 
in  the  Dutch  language;  2  national,  3  |)rivate,  and  1  sav- 
ings bank,  and  a  |iublic  library  of  7000  volumes.  Grand 
River  a!  this  j)oint  has  a  fall  of  17  feet  in  a  distance  of  2 
miles,  affording  an  excellent  water-power,  which  is  used  for 
manufacturing  and  milling  purposes.  Pop.  of  city,  16,507; 
of  tp..  exclusive  of  city,  1050.         En.  '•  Daily  Eagle." 

Grand  Rapids,  post-v.  of  AVood  co.,  0. 

Grand  Rapids,  city  and  tp..  cap.  of  Wood  co.,  Wis., 
on  the  Wis'oiiHin  River  and  tlm  Wisconsin  Vallev  and  Green 
Bay  and  Minne-ola  R.  Rs.,  200  miles  N.  W.  of  Milwaukee. 
It  has  a  national  bank,  2  news[)apcrs,  a  large  machine- 
shop  and  foundry,  several  lumber-mills,  3  churches,  5  hotels, 
and  a  numl>er  of  stores.  Large  beds  of  pure  k.aolin  are 
found  in  close  proximity.  Principal  business,  lumbering 
and  agriculture.     Pop.  of  city,  1115:  of  tp.  IfiOl. 

II.  B.  I'nii.i.Ko,  En.  "  Woon  Co.  IlrponTEn." 

Grand  Riv'cr,  in  Michigan,  is  formed  by  the  union  of 
various  streams  in  tho  southern  peninsula,  and  flows  in  a 
devious  course  to  Lako  .Michigan.  At  its  mouth  is  Grand 
Haven.  The  river  is  navigable  40  miles  to  Grand  Rapids, 
and  boats  ply  upon  it  50  miles  above  that  point. 

Grand  River,  in  Missouri,  an  affluent  of  tho  Missouri 
River.  Its  head-streams  rise  in  Iowa.  With  its  numer- 
ous  forks  it  drains  a  lurg"  part  of  Northern  .Missouri.  Its 
mouth  is  at  Brunswick  in  Chariton  co.— .\nothcr  Grand 
Rivi-.it  is  a  north-western  fork  of  tho  Osage. 

<;rand  River,  in  nhi<i,  flows  into  Lake  Erie  at  Fair- 
port.  Lake  CO.  Its  course  ia  generally  westward,  through 
a  jileasant  region. 

(irand  River,  in  T'lah,  becomes,  after  its  union  with 
Green  Uiver.  the  Kio  Colorado  (.f  the  Wot.  It  is  formed 
in  Colorado  by  iho  union  of  the  Blue  and  Gunnison  rivers. 

(Jrand  River,  tp.  of  Adair  co.,  Ia.     Pop.  235. 

<Crand  River,  tp.  of  Decatur  co.,  In.     Pop.  345. 

(^rand  River,  tp.  of  Madison  co.,  Ia.     Pop.  598. 

Grand  River,  tp.  of  Wayne  co.,  Ia.     Pop.  833. 

Grand  River,  tp.  of  Bales  eo.,  Mo.     Pop.  1024. 

Grand  River,  tp.  of  Carroll  co.,  Mo.     Pop.  3802. 


Grand  River,  tp.of  Cass  co..  Mo.  It  includes  Uarri- 
sonville,  the  county-seat.     Pop.  3973. 

Grand  River,  tp.  of  Daviess  co.,  -Mo.     Pop.  1093. 

(•rand  River,  tp.  of  Dc  Kalb  co..  Mo.     Pop.  959. 

Grand  River,  tp.  of  Henry  co..  Mo.  It  includes  Clin- 
ton, the  county-seat.     Pop.  5450. 

Grand  River,  tp.  of  Livingston  co.,  Mo.     Pop.  HBO. 

Grand  Sergeanty.     .<eo  Feiual  Svsti:m,  by  Pri;s. 
j  T.  D.  WiBii.sKV,  .<.  T.  D.,  LL.D. 
I       Grand  Tactics.     See  Tactics. 

Grand  Tower,  post-v.  and  tp.  of  Jjickson  co.,  III., on 
the  .Mississipjii,  120  miles  below  ."^t.  Louis,  is  the  W.  ter- 
minus of  the  Grand  Tower  and  Carbondale  R.  R.  It  ships 
coal  by  the  river,  and  has  1  weekly  newspaper,  large  iron- 
works and  an  active  trade.  It  takes  its  name  from  a  huge 
rock  in  the  river.     Pop.  of  tp.  2181. 

Grand  Trav'crse,  county  of  tho  N.  part  of  the  south- 
ern peninsula  of  Michigan,  having  Grand  Traverse  Bay  to 
the  N.  Area,  500  square  miles.  It  has  numerous  lakes 
and  hard-wood  forests,  and  its  climate  is  far  less  severe  than 
might  be  supposed  from  its  latitude,  45°N.  (Jrain  is  raised 
considerably.     Cap.  Traverse  Cily.     Pop.  4443. 

Grand  Traverse  Bay,  in  Michigan,  extends  S.  from 
Lake  Michigan.  Its  southern  part  is  divided  by  Preogenise 
Point  into  the  E.  and  W.  arms.  Leelenaw  co.  lies  on  tho 
W.,  Antrim  co.  on  the  B.,  Grand  Traverse  co.  on  the  S. 

Grandview',  post-tp.  of  Edgar  co..  III.     Pop.  1899. 

(•rand  View,  post-v.  of  Hammond  tp.,  Spencer  co., 
Ind.,  on  the  Ohio  River,  5  miles  N.  E.  of  Rockport.  It  has 
1  weekly  newspaper. 

Grandview,  post-v.  of  Louisa  co.,  Ia.  Pop.  422;  oi 
Gr.lndview  tp.  1635. 

Grand  View,  post-v.  of  Washington  co.,  0.,  on  the 
Ohio  Uiver,  15  miles  above  Marietta,  Pop.  193;  of  Grand 
View  tp.  2273. 

Grane,  or  Quade,  town  of  Arabia,  on  the  Persian 
Gulf,  in  lat.  211=  23'  N.  It  has  a  very  extensive  trade  on 
the  Red  Sea  and  with  India.     Pop.  8000. 

Grange,  an  old  English  worcl  derivc<l  from  the  Latin 
grauiim,  through  the  Spanish,  Portuguese,  and  Provencal 
graiija.  and  the  French  granyc.  We  find  the  word  >ised  by 
most  of  the  poets  from  Spenser.  Shakspeare.  and  Milton 
down  to  our  own  time,  and  occasionally  b^'  eminent  prose- 
writers,  but  in  slightly  different  significations.  Primarily, 
it  seems  to  have  signified  a  granary  or  storehouse  for  grain  ; 
from  this  it  passed  to  comprise  the  outhouses  of  the  farm 
generally,  as  the  stables,  poultry-house,  etc.,  and  at  an  early 
period  it  was  also  useil  to  designate  an  isolated  farmhouse 
of  the  better  class,  a  sort  of  semi-castle  with  its  moat,  draw- 
bridge, portcullis,  etc.  Both  in  England  and  the  1'.  S.  the 
word  has  been  frequently  used  as  a  proper  name  to  desig- 
nate an  estate,  with  or  without  a  prefix;  as.  The  Grange, 
Suffolk,  or  Belair  ("Irange. 

Since  IS67  the  word  has  been  extensively  used  with  a 
still  different  meaning.  The  order  of  Pathons  of  Hi;s- 
iiANnriY  (see  Patiions  of  HrsnANnnvlin  that  year  selected 
it  as  the  name  of  their  national,  State,  and  subordinate  or- 
ganizations. Tho  National  Grange,  which  holds  an  annual 
session,  is  composed  of  the  masters  or  presiding  oflicers, 
past-masters  of  the  State  granges,  and  the  wives  of  each; 
the  founders  of  the  order  ;  and  the  present  and  jiast  officers 
of  the  National  Grange.  The  Stale  granges  are  composed 
of  Ihe  masters  and  )inst-masters  of  tho  subonlinate  granges, 
with  their  wives,  who  are  members  of  the  order,  and  tho 
deputies  or  organizing  oflicers,  as  well  us  the  previous  and 
current  offu-ers  of  the  Slate  grange.  Tho  subordinate 
granges  arc  composed  of  the  oflicers  and  lay  niembers,  male 
and  female,  within  a  given  territory,  or  in  a  city  those  who 
from  acquaintance  or  other  causes  most  naturally  aflilinte 
with  each  other.  All  the  members  «»f  the  gi-auges  must  bo 
"interested  in  husbandry,"'  an<l  not  connected  with  any 
interest  which  is  in  cimfliet  with  it.  Every  fully  organized 
grange,  whether  subordinate.  State,  or  national,  should 
have  thirteen  officers,  having  the  following  tides :  master, 
overseer,  lecturer,  steward,  assistant  steward,  ehiiplain, 
treasurer,  secretary,  gafe-I<ecper,  Ceres,  Pninotni,  I'lora.  ami 
lady  assistant  steward.  The  Inst  four  are  wonu'u.  Tho 
room  or  hall  in  which  tho  meetings  of  tho  grange  aro  held 
is  designated  ns  the  grange-room.  The  exercises  of  tho 
grange  at  its  nieelings  are.  aside  from  those  connected 
with  its  ritual,  social,  inlelleetual.  pcdiiicfi-economical,  and 
moral.  The  effect  of  these  frequent  gatherings  (tho  granges 
usually  meeting  weekly  or  fortnightly),  with  their  music, 
their  libraries  and  fteriodicals.  their  discussions,  an<l  their 
flnani^ial  aid  and  ei>-operati()n,  has  been  vi-ry  suhitary  upon 
the  faruHTs  of  the  Xorlh-west,  West,  and  .'^oulh.  wheri>  lliey 
are  most  numoruus.     They  have  beoomo  inuro  intelligent, 
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thoughtful,  and  successful  farmers,  and  better  citizens. 
There  were  in  Aug.,  1S74,  over  25.000  subordinate  granges 
in  the  U.  S..  having  a  membership  of  about  2,000,U0U.  (For 
the  origin,  liisturj,-,  and  purposes  of  the  order,  see  Patrons 

OF  IlrSBANDIlY.)  L.  P.  BuOCKETT. 

Grang'er,  post-tp.  of  Allegany  co.,  N.  Y.     Pop.  1050. 
Grauger,  post-tp.  of  Medina  co.,  0.     Pop.  9S7. 
Granger  (Frani'is).  b.  at  Suffield,  Conn.,  Dec.  1,  1792; 

from  1826-31  was  a  member  of  the  general  assembly  of 
New  York;  member  of  Congress  18uo-;i7,  ISIJQ— 10  from 
New  York  ;  appointed  in  Mar.,  1S41,  U.S.  postmaster-gen- 
eral: delegate  to  the  peace  convention  in  Feb.,  1S61.  J). 
in  Canandaigua,  N.  Y.,  Aug.  28,  1868.  He  was  a  son  of 
Gideon  Granger. 

Granger  (Gideon),  b.  in  Suffiejd,  Conn..  July  19.  1707 ; 
graduated  at  Yale  College  in  1787.  and,  being  admitted  to 
tlie  I>ar,  rapidly  rose  to  distinction  ;  was  a  meml>er  of  the 
legislature  of  Connecticut;  one  of  the  originators  of  the 
Connecticut  school  fund;  postmaster-general  1801-14;  in 
the  State  senate  in  1819.  Author  of  several  essays  on  the 
school  fund,  etc.    B.  in  Canandaigua,  N.  Y.,  Dec.  31,  1822. 

Granger  (Gordon),  b.  in  New  York  in  1821 ;  graduated 
at  the  U.  S.  Military  Academy;  entered  the  army  as  brevet 
setjond  lieutenant  of  infantry  July,  1845  ;  transferred  to 
the  mounted  rifles  in  July,  1846,  and  in  May,  1847,  attained 
a  full  second  lieutenancy.  In  the  war  with  Mexico  he  was 
actively  engaged  at  the  siege  of  Vera  Cruz,  in  the  battles 
of  Cerro  Gordo,  Contreras,  Churubusco,  Chapultepec,  and 
the  final  attack  and  capture  of  the  capital ;  promoted  to  be 
first  lieutenant  in  1852,  captain  May,  1861  ;  transferred  to 
3d  Cavalry  Aug.,  1801.  From  184S'to  ISOl  he  was  almost 
constantly  on  active  duty  on  the  frontier  against  hostile 
Indians.  'When  the  civil  war  commenced  ho  was  in  June 
assigned  to  duty  on  the  staff  of  Gen.  Sturgis,  and  partici- 
pated in  the  battles  of  Dug  Spring  and  AVilson's  Creek.  In 
September  he  was  appointed  colonel  2d  Michigan  Cavalry, 
and  in  Mar..  1862,  brigadier-general  U.  S.  volunteers.  In 
the  movement  on  New  Madrid  he  commanded  a  brigade, 
and  at  the  capture  of  Island  No.  10;  in  command  of  cav- 
alry in  the  advance  on  Curinth  and  suhse(|uent  pursuit  of 
Beauregard's  army.  Promoted  to  be  major-general  of  vol- 
unteers Sept..  1862,  he  commanded  various  districts  in 
Kentucky  and  Tennessee,  and  at  the  defence  of  Franklin 
successfully  repulsed  the  attack  of  Gen.  Van  Dorn  ;  at  the 
battle  of  Chickamauga  he  arrived  in  time  to  drive  back 
the  columns  of  Lo-ngstrcet.  At  the  battle  of  Mission- 
ary Ridge  he  commanded  the  4th  army  corps ;  in  the 
South-west  the  13th  corps,  being  engaged  in  the  siege 
of  Fort  Morgan  and  Spanish  Fort,  the  storming  and 
capture  of  Blakely,  and  final  occupation  of  Mobile; 
subsequently  commanded  the  district  of  Texas  and  de- 
partment of  Kentucky.  For  galhint  conduct  in  the  Mexi- 
can war  ho  was  brevetted  first  lieutenant  and  captain,  and 
for  similar  services  in  the  civil  war  he  received  the  succes- 
sive brevets  from  major  to  that  of  major-general  U.  S.  A. 
In  July,  1800,  he  was  appointed  colonel  2oth  Infantry ; 
transferrbd  to  IJth  Infantry  in  1870,  which  command  he 
held  until  his  death,  Jan.  10,  1876.  G.  C.  Simmons. 

Granger  (Miles  Torey),  b.  at  New  Marlboro',  Mass., 
Aug.  12,  1817;  graduated  at  the  Wesleyan  University", 
Conn.,  in  1842;  taught  in  Louisiana;  was  admitted  to  the 
bar  in  Wilkinson  co..  Miss.,  in  1845;  removed  in  1847  to 
Canaan,  Conn.,  where  he  was  seventeen  years  a  judge  of 
probate:  judge  of  the  Connecticut  superior  court  1867-75, 
residing  at  North  Canaan,  Conn. 

Granger  (Robert  S.),  b.  in  Ohio  in  1810;  graduated  at 
the  U.  S.  Military  Academy;  entered  the  army  as  second 
lieutenant  of  infantry  July,  1838  ;  promoted  to  be  first  lieu- 
tenant 1839.  captain  1817.  and  major  1861.  His  first  ser- 
vice was  in  Florida,  where  he  was  engaged  in  the  war  against 
the  Seminole  Indians  till  1841,  when  he  was  transferred  to 
the  northern  frontier.  With  the  exception  of  a  year  at  the 
IMilitary  Academy  as  instructor  of  infantry  tactics,  he  re- 
mained on  frontier  duty  up  to  1801,  at  which  date  he  was 
captain  1st  Infantry,  stationed  in  Texas,  where  he  was  cap- 
tured Apr.  27.  He  was  subsequently  paroled,  and  not  ex- 
changed till  Aug.,  1862.  In  Sept.,  1862,  he  was  appointed 
brigadier-general  Kentucky  vols.,  and  acting  brigadier- 
general  U.  S.  vols.  Assuming  command  of  State  troops 
Sept.  1,  he  was  engaged  in  a  skirmish  at  Lebanon  and  at 
the  battle  of  Lawrenceburg,  Ky. ;  subsequently  commanded 
a  division  of  the  army  of  the  Cumberland  and  various  dis- 
tricts in  Tennessee  and  Alabama;  captured  (icn.  Roddy's 
camji  near  Courtland,  and  was  engaged  in  driving  the  com- 
mand of  Gen.  Wheeler  from  Middle  Tennessee;  deft-nce 
against  raids  of  Gen.  Forrest;  defence  of  Decatur,  Ala., 
and  assault  upon  the  Confederate  siege-works  at  that  place. 
Brevetted  colonel,  brigadier-general,  and  major-general  for 
gallant  conduct;  mustered  out  of  volunteer  service  Jan., 


1866.  In  June,  1865,  he  was  promoted  to  be  lieutenant- 
colonel  llth  Infantry,  and  colonel  21st  Infantry  Aug.,  1871. 
Retired  from  active  service  Dec,  1873.       G.  C.  Simmons. 

Grani'cus^  the  ancient  name  of  the  Kodshasu.  a  small 
river  of  Asia  Minor,  which  rises  in  Mount  Ida  and  runs 
into  the  Sea  of  Marmora.  Here  Alexander  the  Great  won 
his  first  great  victory  over  the  Persians,  in  334  b.  c. 

Granier  de  Cassagnac  (.\dolphe),  b.  at  Bergellcs 
in  1808.  As  early  as  LS32  he  was  one  of  the  editors  of  the 
Journal  des  DChnts  and  the  lievne  de  Paris.  After  a  vov- 
age  to  the  French  West  Indies,  where  he  was  married,  ho 
advocated  the  maintenance  of  slavery  in  the  French  col- 
onics, and  started  many  papers  in  Paris.  In  1852  he  was 
elected  deputy  to  the  Corps  Legislatif,  of  which  he  remained 
a  member  until  the  fall  of  the  empire.  lie  was  chief  editor 
of  Le  Pays,  an  imperialist  paper.  Ue  wrote  a  History  of 
the  Laboriiif/  aud  Botirr/eots  t'laases,  Jlistory  of  the  Causes 
of  the  lifviiliition,    Voyaijc  to  the  French    ll'twi  Indies,  etc. 

Granier  de  Cassagnac  (Paul),  son  of  Adolphe,  b. 
about  1S4I;  became  assistant  to  bis  father  on  Le  Pays 
1800,  and  after^vards  chief  editor,  a  position  he  still  retains 
(1875).  He  has  become  widely  notorious  as  the  champion 
of  imperialism,  less  by  his  pen  than  by  his  sword,  employed 
in  numerous  "  afl'airs  of  honor,"  of  which  the  most  cele- 
brated were  those  with  Gustave  de  Flourcns,  Loekroy,  and 
Ranc.  He  served  as  a  volunteer  in  the  Franco-German 
war,  and  was  taken  prisoner  at  Sedan.  During  1875  he 
was  brought  prominently  into  notice  by  his  philippics 
against  Geu.  Wimpffen  and  Henri  Rochefort. 

Grau'ite,  a  crystalline  granular  rock  essentially  com- 
posed of  quartz,  feldspar,  and  mica,  but  often  containing 
other  minerals,  such  as  hornblende,  talc,  etc.,  in  such  quan- 
tities as  to  modify  its  structure  and  produce  varieties  which 
have  received  distinct  names,  as  syenite,  in  which  the  mica 
is  chiefly  replaced  by  hornblende,  and  ])rotoginc,  in  which 
the  mica  is  largely  replaced  by  talc.  Granite  is  the  most 
widely  diflfused  of  all  known  rocks,  and  as  it  is  usually 
strong  and  durable,  and  may  bo  quarried  in  blocks  of  any 
desired  size  or  form,  it  has  always  been  largely  employed 
for  architectural  purposes.  From  ils  density  and  granular 
structure  it  works  with  difficulty  under  the  chisel,  and  is 
rarely  employed  for  ornamental  work  where  elaborate  carv- 
ing is  required,  but  it  receives  a  high  polish,  and  is  there- 
fore well  adapted  to  the  construction  of  columns,  obelisks, 
etc.  From  the  qualities  mentioned,  granite  is  more  espe- 
cially suited  to  heavy  work,  such  as  the  construction  of 
docks,  bridges,  foundations,  and  the  more  massive  kinds 
of  buildings.  The  prevailing  colors  of  granite  are  gray  and 
red.  a  difference  occasioned  by  the  presence  or  absence  of  iron 
in  the  feldspar.  This  feldspar  is  usually  orthoclase,  in  which 
the  alkali  is  potash,  but  it  is  frequently  albitc  or  soda- 
feldspar.  In  strength  granite  exceeds  all  other  building- 
stones  in  common  use.  Its  resistance  to  a  crushing  force 
varies,  according  to  trials  reported,  from  2300  to  13,400 
pounds  to  the  square  inch.  Its  weight  is  about  166  pounds 
to  the  cubic  foot ;  hence,  a  cubic  yard  weighs  about  two 
tons.  The  specific  gravity  of  ordinary  granite  is  2.66.  It 
usually  contains  nearly  1  per  cent,  of  water.  Granite  has 
been  largely  employed  for  architectural  purposes  from  the 
most  ancient  times.  Many  of  the  monuments  of  Egypt  are 
constructed  from  syenitic  granite  quarried  at  Syene  in  tap- 
per Egypt,  and  where  not  marred  by  violence  some  blocks 
of  this  stone  which  have  been  exposed  to  the  action  of  the 
weather  for  more  than  4000  years  show  little  deterioration. 
Granite  has.  however,  this  peculiarity,  that,  owing  to  the 
unequal  expansion  of  its  parts,  it  cracks,  and  sometimes 
explodes,  when  exposed  to  the  action  of  fire,  and  it  is  there- 
fore more  easily  destroyed  by  this  agent  than  sandstone, 
brick,  or  even  marble. 

The  granites  used  in  the  U.  S.  are  obtained  from  many 
sources,  the  larger  part  being  derived  from  quarries  on  the 
coast  of  New  England,  where  granite  forms  a  conspicuous 
feature  among  the  ervstalline  rocks  by  which  this  region 
is  generally  underlaid.  The  islands  off  the  coast  of  ^Maine 
are  chiefly  composed  of  granite,  and  on  Dix  Island  and 
Mt.  Desert  gray  granites  of  excellent  quality  are  found, 
which  are  extensively  quarried  to  supply  the  demand  in 
the  cities  on  the  Atlantic  slope  of  the  U.  S.  The  granite 
used  in  the  construction  of  several  public  buildings  at 
Washington  comes  from  Maine.  The  gray  granite  quar- 
ried at  Quincy.  Mass.,  is  one  of  the  best  known  and  highly 
esteemed  varieties  used  in  this  country.  A  granite  of  sim- 
ilar quality,  but  of  lighter  color,  and  on  that  account  some- 
times preferred,  is  brought  from  Concord.  N.  H.  The  red 
granite  now  so  much  used  for  monumental  purposes  in  this 
country  is  brought  from  Peterhead,  near  Aberdeen,  Scot- 
land. This  is  composed  of  red  orthoclase,  albitc,  black 
mica,  and  quartz,  and  is  justly  esteemed  for  its  beauty, 
closeness  of  texture,  and  homogeneousness,  A  gray  gran- 
ite is  imported  from  Aberdeen.     This  also  takes  a  high 
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polish,  and  is  much  used  for  monuments  and  columns.     A 

red  granite  resembling  that  brou^jht  fruui  Si-'otland  is  found 
at  St.  George,  New  Brunswick,  on  the  U:iy  uf  Fuudy.  In 
beauty  and  durability  it  is  searoely  interior  to  its  foreign 
rival.  Ill  all  the  mountain-chains  of  our  country  granitic 
rocks  abound,  and  excellent  stone  of  red  or  gray  color  may 
be  obtained  from  a  great  nunil>er  of  localities.  In  tho 
Laurentian  area  back  of  Marquette,  Lake  Superior,  a  red 
syenite  occurs  which  is  fully  erjual  in  beauty  and  durability 
to  tho  Aberdeen  granite.  This  will  hereafter  undoubtedly 
bo  used  in  the  great  cities  which  are  growing  up  on  the 
lakes,  but  at  present  the  wants  of  their  inhabitants  are  so 
well  supplied  with  handsome  and  excellent  I'reestones  that 
granite  is  very  little  used.  In  the  Rocky  Mountains  both 
red  and  gray  granites  abound,  and  in  the  southern  portion 
of  this  chain  the  granite  which  forms  tho  core  or  centre  of 
many  of  the  ranges  is  red,  and  resembles  the  Scotch  gran- 
ite. In  the  Sierra  Nevada  the  granites  arc  generally  gray, 
and  sometimes  nearly  white,  from  tho  albitc  of  which  they 
arc  chiefly  composed. 

The  origin  of  granite  has  been  much  discussed  among 
lithologists.  It  is  popularly  regarded  as  the  oldest  of  rocks, 
but  is  in  fact  of  all  ages,  some  ol'  it  being,  geologically 
speaking,  very  modern.  Granite  is  generally  classed  as 
a  plutonio  igneous  rock — i.e.  ono  that  has  been  completely 
fused,  but  has  solidified  at  great  depths,  and  hence  under 
great  pressure.  That  it  has  formed  slowly  is  shown  by 
its  eoarso  crystallization.  Most  granites  are,  however, 
probably  metamorphic  —  i.  e.  are  sedimentary  deposits 
changed  and  made  crystalline  by  long-continued  but  not 
necessarily  very  high  heat,  and  especially  through  the  intlu- 
encc  of  steam.  Sorby  and  Zirkel  have  found  cavities  j)ar- 
tially  filled  with  water  in  the  crystiils  of  some  granites. 
These  they  consider  as  evidence  of  the  presence  of  steam 
during  their  formation.  By  measuring  the  relative  quan- 
tity of  water  in  the  crystal  cavities  of  different  granites, 
Sorby  has  attempted  to  determine  tho  relative  pressure 
under  which  they  consolidated.  By  observations  of  this 
kind  he  has  been  led  to  the  conclusion  that  .some  granites 
have  solidified  at  a  depth  of  28,700  feet  greater  than  others. 
That  some  granites  have  been  cc>niplctely  fused  is  shown 
by  the  fact  that  they  have  been  injected  into  fissures  which 
ramify  througli  other  rock,  such  as  slate,  and  even  lime- 
stone. When  granite  is  distinctly  stratified — like  most  of 
that  of  New  England  and  the  Alleghany  belt — it  is  called 
gneiss.  (Jranitc  is  often  found  decomposed  to  a  consider- 
able depth  by  atmospheric  action  ;  this  is  specially  marked 
in  the  granites  of  the  tropics,  and  is  also  well  shown  in  the 
southern  portion  of  the  Alleghanies.  This  disintegration 
was  called  by  Doloniieux  Ui  mafndie  du  ff/-anit'?,aw\  he  at- 
tributes it  to  the  action  of  carbonic  acid  on  the  feldspar. 
Granite  veins  are  often  found  decomposed  in  this  way.  In 
such  cases  the  feldspar  is  changed  to  kaolin,  and  a  largo 
part  of  tho  kaolin  of  commerce  is  derived  from  these  de- 
composed veins.  J.  S.  Nkwijkrrv. 
Grauite,  tp.  of  Sacramento  co.,  Cal.  Pop.  1j7'.>. 
Granite,  post-v.,  cap.  of  Lake  eo..  Col,,  on  tho  .Vrkan- 
s^is,  j\)  miles  S.  W.  of  Fairplay.  It  has  important  gold- 
mines. 

<aran'ite  Falls,  post-v.,  cap.  of  Yellow  Medicine  eo., 
Minn.     I'up.  of  Granite  Falls  tp.  373. 

Gran'itcville,  po^t-v.  of  Wcstford  tp.,  Middlesex  co., 
Mass.,  on  the  Stony  Brook  11.  11.,  has  extensive  granito- 
quurrios. 

Graniteville,  poat-v.  of  Aiken  co.,  S.  C,  at  tho  junc- 
tion of  the  Charlotte  Columbia  and  .\ugnsta  and  the  South 
Carolina  U.  Ks.,  12  miles  N.  K.  of  Augusta,  (ia.  It  has 
prosperous  manufactures,  running  (il)(l  cotton-looms. 

Gran  MicheMe,  or  Gram  miche'le,  town  of  Sicily,  in 
the  province  of  Cataniii,  near  which  arc  found  interesting 
remains  of  the  Grieco-Sieilian  period.     Pop.  10,1U2. 

Grant.  In  its  most  comprehensive  sense  tho  term  qraut 
denotes  u  transfer  of  any  kind  of  jiroperty  from  one  person 
to  another,  but  it  acquired  at  common  law  a  specific  tech- 
nical signification,  being  confined  in  its  application  to  a  con- 
veyance of  such  intangiblo  interests  in  real  property  as 
reversions,  rents,  franchises,  anrl  other  kinds  of  incorporeal 
hereditaments.  In  the  early  history  of  Iho  Kiigli.sh  law 
feoffment  and  grant  constituted  the  only  modes  of  con- 
veyaiieo  uncMinnected  with  judicial  proeecfiing.",  {\\v.  former 
being  employed  in  tho  transfer  tif  freidiold  estates  of  a  tan- 
gible nature,  of  which  an  actual  delivery  of  poajiiession, 
terme.l  in  Iiuv.  "  livery  of  sei/.in,"  coubl  be  mnde  (sec  Fkokf- 
MKST):  while  the  latter  was  adopted  when,  from  the  neces- 
sity of  the  case,  an  actual  transfer  of  possession  would  have 
been  impossible,  either  on  account  of  the  unsubstantial  na- 
ture of  the  interest  conveyed  or  because  the  estate  to  bo 
created  w:is  future  and  reversionary  in  its  nature.  There- 
fore, corp<irejil  herediJainents  wore  saiil  to  "  lie  in  livery  " 
— tliose    ineorpon-ul    (i>    "lie    in    grant."      Tin-    iri  iwii     wiis 


evidenced  by  a  deed  containing  appropriate  words  of 
transfer,  as  dedi  ct  cnnceeai  (**  I  have  given  and  granted  "), 
and  corresponding  terms  have  been  retained  in  convey- 
ances by  deed  until  the  jirescnt  day.  But  the  old  system 
of  feoffment  has  gone  out  of  use,  and  it  has  been  declared 
by  statute  in  England  that  the  distinction  between  cor- 
poreal and  incorporeal  torms  of  real  property  shall  be  abol- 
ished, and  that  transfer  by  grunt  shall  be  sufficient  for  both 
these  classes  of  estates.  In  the  U.  S.  also  the  ancient  and 
distinctive  meaning  of  the  word  has  received  important 
modifications.  Still,  in  a  majority  of  the  States  it  would  be 
generally  employed,  if  used  at  all,  with  particular  reference 
to  the  conveyance  of  incorjxtreal  interests,  as  formerly.  But 
in  New  York  a  special  statutory  provision  has  been  en- 
acted by  which  every  mode  of  transfer  of  a  freehold  has 
been  declared  a  grant,  so  that  though  deeds  of  bargain  and 
sale  and  of  lease  and  release  may  continue  to  bo  used,  they 
are  to  be  deemed  grants.  In  Maine,  Xew  Hampshire,  and 
^Massachusetts  nearly  every  form  of  conveyauco  is  in  actual 
practice  denominated  a  grant,  so  that  the  old  peculiar  mean- 
ing of  the  word  seems  effeytuall_y  abolished. 

Besides  *'  private  grant,"  which  is  a  transfer  by  a  private 
person,  there  is  a  mode  of  conveyance  known  in  law  as 
"office  grant,"  which  consists  in  a  transfer  of  land  made 
by  some  officer  of  the  law  where  the  owner  is  either  unwill- 
ing or  unable  to  execute  the  necessary  deeds  to  pass  tho 
title.  An  example  would  be  tho  conveyance  of  lands  sold 
by  a  government  official  for  the  payment  of  taxes,  or  by 
an  administrator  under  license  of  the  court  for  the  pay- 
ment of  the  debts  of  tho  deceased.  The  phrase  "public 
grant"  is  employed  to  designate  the  mode  of  creating  a 
title  in  an  individual  to  lands  which  had  previously  be- 
longed to  tho  government.  Conveyances  of  this  kind  are 
also  termed  "letters  patent." 

George  Chase.     Revised  by  T.  W.  Dwicht. 

Grant,  county  of  S.  Central  Arkansas,  Area,  about  G15 
square  miles.  Its  surface  is  rolling  and  somewhat  broken  ; 
the  valleys  fertile,  tho  mineral  wealth  great,  but  unex- 
ploited.  Corn  and  cotton  arc  leading  products.  Cap. 
Sheridan.     Pop.  3943. 

(-rant,  county  of  Dakota,  bounded  E.  and  X.  E.  by 
Minnesota,  and  having  Big  Stone  Luke  on  the  N.  E.  bor- 
der. It  is  not  included  in  tho  returns  of  tho  census  of  1 870. 
Area,  about  700  square  miles. 

Grant,  county  of  N.  E.  Central  Indiana.  Area,  420 
square  miles.  It  is  level  and  fertile,  producing  wool,  grain, 
and  cattio  in  aljuudance.  Lumber  is  sawed  and  carriages 
and  wagons  manufactured.  The  county  is  traversed  by 
the  Pittsburg  Cincinnati  and  St.  Louis  K.  II.  Cap.  Marion. 
Pop.  18,187. 

<»rant,  county  in  the  S.  AY.  of  Kansas.  Area,  720  square 
miles.  It  is  traversed  by  the  Arkansas  River.  It  is  open 
prairie  for  the  most  part. 

(■rant,  county  in  the  X.  of  Kentucky,  occupying  a  part 
of  the  watershed  between  the  Kentucky  and  the  Licking 
rivers.  Much  of  tho  soil  is  very  fertile.  Cattle,  grain,  to- 
bacco, and  wool  are  leading  products.  Area,  200  square 
miles.     Cap.  WilUamstown.     Pop.  1)629. 

(«rant,  parish  of  Central  Louisiana,  bounded  on  tho 
W.  by  the  Rigolct  do  Bon  Dieu,  iind  on  the  E.  by  Bayou 
Saline.  Area,  about  :'ttlO  sipiarc  miles.  It  is  well  watered 
and  fertile.  Cotton  is  the  leading  product.  Cap.  Colfax. 
Pop.  4517. 

(■rant,  county  of  AV.  Central  Minnesota.  Area,  570 
square  miles.  It  is  traversed  by  the  St.  Paul  and  Pacific 
R.  R.,  and  is  fertile,  and  diversified  with  hills  and  small 
lakes.     Cap.  Herman.     Pop.  ;t40. 

(■rant,  county  of  Nebraska.  Pop.  484,  Sinco  the  U.  S. 
census  this  county  has  been  broken  up  and  parceled  out 
t<»  other  counties. 

(■rant,  the  south-westernmost  county  of  New  Mexico, 
bordering  on  Mexico  and  Arizona.  Area,  about  84.*10 
square  miles.  It  contains  great  mineral  wealth.  C<)pper, 
gobl,  silver,  iron,  and  lead  are  abundant.  Tho  surface  is 
in  manv  parts  elevated,  broken,  and  dry.    Cap,  Silver  City. 

Pop.  III:;. 

(■rant,  largo  county  of  Eastern  Oregon,  containing 
20,020  sijuarc  miles.  Towards  the  N.  it  is  mountainous. 
TIio  southern  part  is  a  basin  containing  numerous  hikes 
with  no  outlets.  The  cliuuite  is  dry  and  healthful.  Tho 
soil  is  finely  adapted  to  grazing,  and  tho  mineral  wealth  is 
prr)bablv  great.  Some  grain  is  produced.  Cap.  Caflon 
City.      Pup.  22;.  1. 

(■rant,  county  of  tho  N.  E.  of  West  Virginia.  Area, 
about  .'I7.'»  square  miles.  It  is  bounded  (Ui  tlio  N.  \V.  by 
Maryland.  The  surfaei*  is  mountainous,  with  smnntli  pla- 
t<'auH  and  valleys.  Wool  in  a  leading  product.  Cool  and 
iron  are  found.     Cap.  Grant.     Pop.  4107. 
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Grant,  the  south-westernmost  county  of  Wisconsin. 
Area,  about  1100  square  miles.  The  surface  is  diversified, 
tlic  suil  fertile.  Lead  and  zine  are  abundant,  and  the  former 
is  extensively  mined.  Cattle,  grain,  and  wool  are  staple 
products.  Flour  and  wagons  are  leading  manufactures. 
Cap.  Lancaster.     Pop.  37,979. 

Grant,  tp.  of  Johnson  co.,  Ark.     Pop.  960. 

Grant,  tp.  of  Lake  co.,  111.     Pop.  572. 

Grant,  tp.  of  Vermilion  co.,  III.     Pop.  1204. 

Grant,  tp.  of  Benton  co.,  Ind.     Pop.  8.35. 

Grant,  tp.  of  Greene  co.,  Ind.     Pop.  532. 

Grant,  tp.  of  Newton  co.,  Ind.     Pop.  699. 

Grant,  tp.  of  Cerro  Gordo  co.,  la.     Pop,  95. 

Grant,  tp.  of  Dallas  co.,  la.     Pop.  382. 

Grant,  tp.  of  Franklin  co.,  la.     Pop,  156. 

Grant,  tp.  of  Grundy  co.,  la.     Pop.  436. 

Grant,  tp.  of  Guthrie  co.,  la.     Pop.  104. 

Grant,  tp.  of  Hardin  <o.,  la.     Pop.  14S. 

Grant,  tp.  of  Monona  co.,  la.     Pop.  252. 

Grant,  post-tp.  of  Montgomery  co.,  la.     Pop.  351. 

Grant,  tp.  of  Page  co.,  la.     Pop.  201. 

Grant,  tp.  of  Ringgold  co.,  la.     Pop.  290. 

Grant,  tp.  of  Story  co.,  la.     Pop.  406. 

Grant,  tp.  of  Tama  co.,  la.     Pop.  211. 

Grant,  tp.  of  Taylor  co.,  la.     Pop.  173. 

Grant,  tp.  of  Crawford  co.,  Kan.     Pop.  421. 

Grant,  tp.  of  Dickinson  co.,  Kan.     Pop.  849. 

Grant,  tp.  of  Douglas  co.,  Kan.     Pop.  583. 

Grant,  tp.  of  Republic  co.,  Kan.     Pop.  292. 

Grant,  tp.  of  Riley  co.,  Kan.     Pop.  616. 

Grant,  tp.  of  Clare  co.,  Mich.     Pop.  147. 

Grant,  tp.  of  Grand  Traverse  co..  Mich.     Pop.  293. 

Grant,  tp.  of  Huron  co.,  Mich.     Pop,  309. 

Grant,  tp.  of  Iosco  co.,  Mich.     Pop.  107. 

Grant,  tp.  of  Keweenaw  co.,  Mich.     Pop.  152. 

Grant,  tp.  of  Mason  co.,  Mich.     Pop.  125. 

Grant,  tp.  of  Mecosta  co.,  Mich.     Pop.  144. 

Grant,  tp.  of  Newaygo  co.,  Mich.     Pop.  77. 

Grant,  tp.  of  Oceana  co.,  Mich.     Pop.  208. 

Grant,  tp.  of  St!  Clair  co.,  Mich.     Pop.  1143. 

Grant,  tp.  of  Goodhue  co.,  Minn.     Pop.  33S. 

Grant,  tp.  of  Washington  co.,  Minn.     Pop.  309. 

Grant,  tp.  of  Caldwell  co..  Mo.     Pop.  909. 

Grant,  tp.  of  Clarke  co.,  Mo.     Pop.  756. 

Grant,  tp.  of  Dade  co..  Mo.     Pop.  279. 

Grant,  tp.  of  Dallas  co.,  Mo.     Pop.  1002. 

Grant,  tp.  of  Daviess  co.,  Mo.     Pop.  784. 

Grant,  tp.  of  De  Kalb  co..  Mo.     Pop.  956. 

Grant,  tp.  of  Nodaway  co.,  Mo.     Pop.  1105. 

Grant,  tp.  of  Putnam  co..  Mo.     Pop.  63S. 

Grant,  tp.  of  Richardson  co.,  Neb.     Pop.  515. 

Grant,  tp.  of  Washington  co.,  Neb.     Pop.  479. 

Grant  (or  Booth),  post-v.  of  Russia  tp.,  Herkimer 
CO..  N.  Y.     Pop.  71. 

Grant,  tp.  of  New  Hanover  co.,  N.  C.     Pop,  1119. 

Grant,  tp.  of  Randolph  co.,  N.  C.     Pop.  949. 

Grant,  post-tp.  of  Indiana  co..  Pa.     Pop.  999. 

Grant,  tp.  of  Darlington  co.,  S.  C.     Pop.  2172. 

Grant,  tp.  of  Edgefield  co.,  S.  C.     Pop.  1116. 

Grant,  tp.  of  Cabell  co.,  West  Va.     Pop.  980. 

Grant,  tp.  of  Doddridge  co..  West  Va.     Pop.  1128. 

Grant,  post-v.,  the  county-seat  of  Grnnt  co.,  WestVa., 
"fl  miles  S.  W.  of  New  Creek  Station.  Pop.  of  Grant  tp. 
1598. 

Grant,  tp.  of  Hancock  co.,  AVest  Va.     Pop.  1005. 

Grant,  tp.  of  Harrison  co.,  West  Va.     Pop.  1547. 

Grant,  tp.  of  Jackson  co..  West  Va.     Pop.  2031. 

Grant,  tp.  of  Jefferson  co..  West  Va.  It  contains  the 
village  of  Charlestown.     Pop.  4571. 

Grant,  tp.  of  Marion  co.,  West  Va.     Pop.  530. 

Grant,  tp.  of  Monongalia  co.,  West  Va.     Pop,  2216. 

Grant,  tp.  of  Nicholas  co.,  AVest  Va.     Pop.  729. 

Grant,  tp.  of  Pleasants  co.,  West  Va.     Pop.  601. 

Grant,  tp.  of  Pocahontas  co.,  West  Va.     Pop.  837, 

Grant,  tp.  of  Preston  co..  West  Va.     Pop.  1733. 

Grant,  tp.  of  Putnam  co.,  West  Va.     Pop.  1146. 


Grant,  tp.  of  Ritchie  co.,  West  Va.     Pop.  2552. 

Grant,  tp.  of  Wayne  co.,  West  Va.     Pop.  1314. 

Grant,  tp.  of  Wetzel  co..  West  Va.     Pop.  1021. 

Grant,  tp.  of  Clark  co..  Wis.     Pop.  386. 

Grant,  tp.  of  Dunn  co..  Wis.     Pop.  5S8, 

Grant,  post-tp.  of  Portage  co..  Wis.     Pop.  240. 

Grant,  tp.  of  Shawanaw  co..  Wis.     Pop.  226. 

Grant  (Sir  Alexaxdkk),  Bart..  LL.D.,  eighth  baronet 
of  his  line,  b.  in  1826  :  was  educated  at  Harrow  and  Balliol 
College,  Oxford;  became  a  fellow  of  Oriel  1S49  :  an  ex- 
aminer for  the  Indian  civil  service  1S55  :  came  to  the  bar- 
onetcy 1856  :  was  a  public  examiner  at  Oxford:  appointed 
inspector  of  schools  in  the  Madras  presidency  1858,-  pro- 
fessor of  history  and  political  economy  in  Elphinstone  Col- 
lege, Madras,  1860.  and  its  principal  1862:  vice-chancellor 
of  the  University  of  Bombay  1863;  director  of  public  in- 
struction, Bombay  presidency,  1S65;  vice-chancellor  and 
principal  of  the  University  of  Edinburgh  1868.  Has  pub- 
lished an  edition,  with  notes,  of  Aristotle's  Ethics  and  a 
summary  of  the  works  of  Xenophon  ;  is  a  son-in-law  of  the 
late  Prof.  Ferricr  of  St.  Andrew's. 

Grant  (Anne),  b.  at  Glasgow.  Scotland.  Feb.  21,  1755, 
the  daughter  of  a  British  army-officer  named  McVicar, 
whose  estate  in  \'ermont  (where  she  for  some  years  lived) 
was  confiscated  during  the  .American  Revolution.  She 
married  in  1779  the  Rev.  Mr.  Grant  of  Laggan,  and  be- 
came the  mother  of  a  large  family.  He  d.  in  1801,  and  the 
stress  of  poverty  forced  her  into  literary  work.  The  HSffh- 
landers,  a  successful  volume  of  verses  (1803),  Letters  from 
the  Mo7U}taii>9  (1806—07),  Memoirs  of  an  American  Lady 
(Mrs.  Schuyler  of  Albany,  1808),  On  the  Stiperstitioua  of 
the  Hirjhinuders  (1811),  Eifjhtecn  ffinidred  and  Thirteen  (a 
poem,  1814),  are  her  principal  works.  D.  at  Edinburgh 
Nov.  7,  1838.  Her  Ll/e,  by  J.  P.  Grant,  her  son,  but 
partly  autobiographical,  was  published  in  1844. 

Grant  (James),  b.  at  Edinburgh,  Scotland,  Aug.  1, 1822; 
at  the  age  of  ten  he  accompanied  his  father,  who  was  a 
British  officer,  to  Newfoundland,  and  his  education  was 
principally  acquired  in  barracks  in  British  North  America. 
In  1839  he  returned  to  England,  and  was  appointed  ensign 
in  the  62d ;  retiring  from  the  army,  however,  the  following 
year,  he  turned  his  attention  to  literature,  his  first  work, 
The  liomance  of  War,  or  Jfif/hlandcrs  in  Spain,  appearing 
in  1846,  since  when  he  has  published  many  romances, 
principally  of  a  military  character,  all  of  which  have  been 
well  received,  and  many  of  them  republished  in  America 
and  translated  into  French  and  German.  He  is  also  a  fre- 
quent contributor  to  periodicals.  G.  C.  Simmons. 

Grant  (James  ArnrsTrs),  C.  B..  C.  S.  I.,  h.  at  Nairn 
in  1827:  educated  at  the  grammar  school  and  at  the  ^Mar- 
ischa!  College,  Aberdeen.  In  1845  he  was  appointed  to 
the  Indian  army,  and  served  at  both  sieges  of  Mooltan  ; 
was  present  at  the  battle  of  Goojerat.  for  which  he  received 
a  medal,  and  did  duty  with  the  7Sth  Highlanders  at  the 
relief  of  Lucknow.  where  he  was  wounded.  In  1863  he 
accompanied  the  late  Capt.  Speke  on  his  exploration  of  the 
source  of  the  Nile,  a  joint  account  of  their  travels  being 
published  in  1864,  and  was  made  a  C.  B.  in  1866;  accom- 
panied tlic  Abyssinian  expedition  under  Lord  Napier  in 
1868,  and  for  his  services  was  nominated  a  companion  of 
the  order  of  the  Star  of  India,  and  afterwards  went  upon 
the  retired  list. 

Grant  (Gen.  Sir  James  Hope),  G.  C.  B..  b.  in  1808; 
entered  the  army  in  1826  as  cornet  in  the  9th  Lancers; 
served  with  distinction  in  China  as  brigade  major;  served 
with  his  regiment  at  Sobraon,  commanding  it  in  the  bat- 
tles of  Chillianwallah  and  Goojerat:  in  1854  he  became 
brevet  colonel,  and  in  1858  was  made  a  major-general  and 
nominated  a  K.  C.  B.  for  his  eminent  services  in  command 
of  the  cavalry  division  at  the  siege  of  Delhi,  at  the  relief 
of  Lucknow,  and  in  subsequent  operations  at  Cawnpore. 
In  the  campaign  in  China  terminating  with  the  capture 
of  Pekin  he  commanded  the  British  forces  throughout,  for 
which  he  received  the  thanks  of  Parliament  and  was  nomi- 
nated a  G.  C.  B. :  appointed  commander-in-chief  at  Madras 
in  1861.  with  the  rank  of  lieutenant-general:  appointed 
colonel  4th  Hussars  in  ISGl,  and  transferred  to  the  9th 
Lancers  (his  old  regiment)  in  1865.  In  1872  he  was  pro- 
moted to  be  general.  Author  of  Incidents  of  the  Sepot/  War 
(1874).     D.  Mar.  7,  1875. 

Grant  (Gen.  Sir  Patrick).  G.  C.  B.,  G.  C.  M.  G..  b.  at 
Duthill,  Elginshire.  Scotland,  in  1S04,  and  entered  the  mil- 
itary service  of  the  Enst  India  Company  in  1810;  served 
for  many  years  with  distinction  in  India,  and  took  part  in 
the  battles  of  Maharajpore.  Jloodkec.  and  Sobraon.  In 
1856  he  was  appointed  commander-in-chief  of  the  ^ladras 
army,  and  in  1857  of  the  army  in  India  at  the  period  of  the 
mutiny;  for  his  services  during  this  period  he  was  made  a 
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G.  C.  B.  and  aide-dc-catnp  to  the  queen;  was  made  gov- 
ernor of  Malta  1807-72,  general  in  1870,  and  colonel  of  the 

78th  Ilighliiiulcrs. 

Grant  (Ulyssks  S.)  waa  b.  Anr.  27,  1S22.  at  Point 
Pleasijnt,  Clermont  co.,  0.  His  father  was  of  Scotch  de- 
scent, and  a  dealer  in  leather.  At  the  age  of  seventeen  he 
entered  the  Militiiry  Academy  at  West  Point,  and  four 
years  hiter  graduated  twenty-first  in  a  class  of  thirty-nine, 
receiving  the  cuinmi^sion  of  brevet  second  lieutenant,  lie 
was  assigned  to  the  Uh  Infantry,  and  remained  in  the 
army  eleven  years ;  was  engaged  in  every  battio  of  tho 
Mexican  war  oxcopt  that  of  IJncna  Vista,  and  received  two 
brevets  for  gallantry.  In  IS4S  he  married  Julia,  daughter 
of  Frederick  Dent,  a  promtm^'nt  merchant  of  St.  Louis,  and 
in  1854,  having  reached  the  grade  of  captain,  he  resigned 
his  commission  in  the  army.  For  several  years  he  was  en- 
gaged in  farming  near  St.  Loui:!,  but  met  with  small  suc- 
cess, and  in  ISIJO  ho  entered  tho  leather-trade  with  his 
father  at  (lali-na.  III. 

When  the  civil  war  broke  out  in  1861,  Grant  was  thirty- 
nine  years  of  age,  but  entirely  nnknown  to  public  men, 
and  without  any  personal  acquaintance  with  great  affairs. 
Pres.  Lincoln's  first  call  for  troops  was  made  on  tho  I  Jth 
of  April,  and  on  this  I'Jth  Grant  was  drilling  a  company  of 
volunteers  at  (Jak-na.  He  also  ofTered  his  services  to  the 
adjutant-general  of  tho  army,  Iiut  received  no  reply.  The 
governor  of  Illinois,  however,  employed  him  in  the  organ- 
ization of  volunteer  troops,  and  at  the  end  of  five  weeks  ho 
was  appointed  colonel  of  the  21st  Illinois  Infantry.  Ho 
took  command  of  his  regiment  in  June,  and  reported  first 
to  Gen.  Pope,  in  Missouri.  On  Aug.  7  he  was  commis- 
sioned a  brigadier-general  of  volunteers,  the  appointment 
having  been  made  without  liis  knowledge.  He  had  been 
unanimously  recoramencied  by  tho  Congressmen  from  Illi- 
nois, not  one  of  whom  had  been  his  personal  acquaintance. 
For  a  few  weeks  he  was  occupied  in  watching  tho  move- 
[  ments  of  partisan  forces  in  Missoi^ri. 

I  On  Sept,  I  he  was  placed  in  command  of  the  district  of 

South-east  Missouri,  with  head-quarters  at  Cairo,  and  on 
tho  6th,  without  orders,  he  seized  Paducah,  at  the  mouth 
of  (he  Tennessee  River,  ancl  commanding  tho  navigation 
both  of  that  stream  and  of  the  Ohio.  This  stroke  secured 
Kentucky  to  the  I'nion,  for  tho  State  legislature,  which 
had  until  then  affected  to  be  neutral,  at  once  declared  in 
favor  of  tlio  government.  Early  in  November  he  was 
ordered  to  make  a  demonstration  in  the  direction  of  Bel- 
mont, a  point  on  the  W.  bank  of  tho  Mississippi  about  IS 
miles  below  Cairo;  it  was  not  only  in  possession  of  the 
Confederates,  but  commaniled  by  the  guns  of  Columbus  on 
the  opposite  shore.  Tho  object  of  the  demonstration  was 
to  ]»revent  tho  crossing  of  hostile  troops  into  Missouri. 
Grant  got  his  orders  on  the  5th,  ami  moved  on  the  Gth, 
with  3100  men  on  transports.  On  the  7th  he  landed  at 
Belmont,  broke  u|)  and  clestroycd  tho  eamp  under  a  heavy 
fire  from  Columbus,  and  was  returning  to  his  transports 
when  largo  reinforcements  arrived  from  the  eastern  bank 
to  intercept  him.  His  troops  were  raw,  and  even  tho  offi- 
cers were  greatly  disturbeil  at  the  idea  of  i)eing  surrounded. 
But  Grant  soon  rallied  tho  force,  and  charging  the  enemy 
cut  his  way  out,  reached  the  steamers,  and  returned  to 
Cairo,  having  fully  obeyed  his  orders  and  aceomplishcd 
the  object  of  tho  expedition.  If  any  reinforcements  had 
been  intended  f(tr  Missouri,  they  were  by  this  operation 
detained.  In  the  affair  of  Belmont  the  Confederates  had 
7001)  men  engaged  against  Grant's  :U)00.  Their  lo.^s  was 
G42,  and  bis  1S.>.  (irant  carried  off  two  pieces  of  artillery 
and  200  prisoners. 

Karly  in  Feb.,  lSfi2,  after  repeated  applications  to  Gen. 
Halleek,  his  iiniiUMliato  superior,  ho  was  finally  allowed  to 
move  up  the  Tennessee  Iliver  against  Fort  Henry,  iii  con- 
junction with  a  naval  force.  The  gunboats  Rilenced  tho 
fort,  which  surrenrlered  on  the  4th.  before  tho  troops  ar- 
rived. Grant  imincrliately  made  preparations  to  attack 
Fort  Donelson,  about  12  miles  off,  on  tho  ('umherland 
Uiver.  Without  wiiiling  for  onlors,  he  moved  his  troops 
to  the  latter  ])oint,  and  on  tho  12th  with  Ifi.OOO  men  be- 
gan the  siege.  This  position  was  extremely  strong,  and 
the  garrison  numbered  21,1)00.  There  was  hard  lighting 
on  three  successive  ilays,  and  on  tho  15th  (irant  carried 
by  assault  the  works  which  were  tho  key  to  the  place.  On 
the  lOlh  tin-  <'onfederates  surrcnilered  uneomlitionallv  05 
cannon,  17,000  snnill-arms,  and  M,02;t  sohliers,  Aliout 
4000  more  had  eseapeil  in  the  nitrhl.  and  2500  were  killed 
or  woumled.  Grant's  entire  loss  was  less  than  2000.  On 
the  last  day  of  fighting  his  numbers  amounted  to  21.000. 
This  was  the  first  important  sneeess  won  by  the  national 
troops  during  the  war.  Its  sirategie  results  were  markei]'; 
tho  entire  Stnte-*  of  Kentneky  and  Tennessee  at  onee  fell 
into  the  national  hainls.  and  the  navigation  of  the  .Missis- 
sippi, the  Tennessee,  and  the  Cumberland  rivers  was  opened 
for  hundreds  r)f  miles.     Grant  was  made  a  major-general 


of  volunteers,  and  placed  in  command  of  the  district  of 
West  Tennessee.  In  March  ho  was  ordered  to  move  up 
the  Tenuosseo  Kiver  tuwariis  Corinth,  where  the  Confed- 
erates were  eonccntrating  a  large  army;  he  was  directed, 
however,  not  t<j  attack.  His  forces,  numbering  o8,000,  wcro 
accordingly  encamped  near  Shiloh,  or  Pittsburg  Lamling, 
on  the  W.  bank  of  the  Tennessee,  waiting  the  arrival  of 
(jon.  Buell  with  40,000  more;  but  on  Apr.  (J  the  Confeder- 
ates came  out  from  Corinth,  50,000  strong,  and  attacked 
Grant  violently,  hoping  to  overwhelm  him  before  BucII 
could  arrive;  5000  of  his  troops  were  beyond  sujiporting 
distance,  so  that  he  was  largely  outnumbered.  Both  sides 
fought  liercely,  hut  the  national  forces  were  pushed  back 
to  the  river.  There,  however,  (irant  held  out  till  dark,  when 
tho  head  of  Buell's  column  came  upon  the  field.  There  was 
no  more  heavy  fighting  that  night,  but  on  the  7th  the  com- 
bined national  armies  attacked  and  drove  the  hostile  force, 
who  retreated  as  far  as  Corinth,  10  miles.  (Jrant  was  senior 
in  rank  to  Buell,  and  commanded  on  both  days.  His  en- 
tire loss  was  12.217;  that  of  Beauregard,  the  Confederate 
commander,  was  10,617;  but  the  ground  remained  in  the 
hands  of  Grant,  and  the  object  of  the  attack  was  un- 
attained.  Two  days  afterwards  Halleek  arrived  at  tho 
front  and  assumed  command  of  the  army,  Grant  remain- 
ing at  tho  head  of  the  right  wing  and  "the  reserve.  Oa 
May  .30,  Corinth  was  evacuated  by  tho  Confederates,  al- 
though no  fighting  had  occurred  since  Shiloh.  In  July, 
Halleek  was  made  gcneral-in-chief,  and  (Jrant  succeeded 
him  in  command  of  the  department  of  the  Tennessee. 
On  Sept.  19  he  fought  the  battio  of  luka,  where,  owing 
to  the  failure  of  Gen.  Rosecrans  to  carry  out  his  orders, 
only  an  incomplete  victory  was  obtained.  Tho  national 
loss  was  7uO,  that  of  the  Confederates  1438.  The  strategy 
of  this  battle  was  Grant's,  the  tactics  were  those  of  Rosc- 
crans  and  Ord.  Subsequently,  Grant  fortified  Corinth,  and 
directed  the  operations  which  resulted  in  the  repulse  of  tho 
Confederates  from  that  ]dace  on  the  ;!d  and  4th  of  (_)ctober, 
and  in  the  battle  of  the  Ilatchie  on  the  5th,  the  command- 
ers under  him  being  again  Rosccrans  and  Ord.  At  the 
battle  of  Corinth  the  entire  national  loss  was  2359,  that  of 
the  ('onfedorates  more  than  twice  as  large. 

Immediately  after  the  victory  of  Corinth,  Grant  proposed 
to  the  general-in-chief  tho  capture  of  Vicksburg,  and,  re- 
ceiving no  answer,  on  Nov.  2  ho  began  a  movement  into 
tho  interior  of  Mississippi.  While  he  threatened  Vicksburg 
from  the  rear  with  ;)(t,000  men,  Sherman  was  sent  by  way 
of  the  Mississippi  Kiver  with  40,000,  to  attack  it  in  front. 
Grant  advanced  without  opposition  as  far  as  Oxford,  50 
miles,  when  Holly  Springs,  his  principal  base  of  supplies, 
was  surrendered  by  Col,  Murphy,  who  was  dismissed  from 
the  army  in  consequence.  Thiscompelled  the  abandonment 
of  the  campaign,  and  Grant  returned  to  the  neighborhood 
of  Corinth.  Sherman's  assault  on  Vicksburg  failed  at  about 
the  same  time.  In  Jan.,  1803,  (Jraut  took  command  in 
person  of  all  tho  troops  in  the  Mississipjii  Valley,  and 
moved  by  tho  river  to  a  point  opposite  Vicksburg,  There 
ho  spent  several  months  in  fruitless  elVorts  to  turn  the  place; 
one  plan  was  to  build  a  canal  in  sight  of  Vicksburg,  but 
out  of  reach  of  its  guns,  througli  winch  the  army  could  pass 
to  a  point  below;  another,  to  di\crt,  the  Mississippi  River 
fntm  its  course;  a  third,  to  find  or  make  a  circuitous  pas- 
sage to  the  rear  of  tho  town  through  tho  tortuous  streams 
on  tho  N.  and  K.  But  all  those  failed,  and  in  April  Grant 
marched  his  army  through  tho  swamps  on  the  western 
bank  to  a  place  below  Vicksburg,  while  Ihc  guniioats  and 
the  transport  fieet  ran  the  luitlerics  under  a  terrific  fire. 
On  Apr.  30  ho  crossed  the  river,  and  landecl  at  Bruiusburg, 
30  miles  tS.  of  Vieksi)urg.  There  were  now  two  armies 
ojjposed  to  him.  Pcmberton.  with  52,tHl0  men.  defended 
\  icksburg,  and  .lidinslon,  with  a  snuillcr  hut  rapidly  in- 
creasing f'MX'c,  was  at.Iackson,  50  miles  farther  K.  Grant's 
column  was  -13,1)00  strong.  Ho  at  onee  abandoned  all 
communication  with, the  river,  and  pushed  into  the  interior 
between  the  two  hostile  armies.  On  the  1st  of  May  he  met 
and  defeated  a  portion  of  Pemberttui's  eonnnand  at  Port 
(iibflon;  then  advancing  eastward,  on  the  12tb  ho  fell  upon 
and  destroyed  a  force  coming  out  from  iJaekson  to  resist 
him;  and  on  the  1  Ith  he  captured  Jackson  and  scattered 
ilohnston's  army.  Turning  the  same  day  to  the  Mississippi, 
on  the  liltli  he  utterly  routed  Pemberton's  entire  fiirco  at 
Champion's  Hill:  on  the  17tb,  pursuing  hotly,  became  up 
with  the  enemy  and  beat  him  again  at  Black  River  Bridge; 
and  on  the  tsrh  drove  him  into  Vicksburg,  encamping  in 
its  rear,  with  bis  own  bitse  once  more  on  tho  iMis»issippi. 
On  the  loth  and  22d  he  made  unsucccHsful  assaults,  and  on 
tho  23d  began  a  regular  itiege.  On  tho  4th  of  July  the  ])lace 
surrendered  with  itl.'iOO  men  and  172  cannon,  at  that  time 
tho  largest  capture  of  men  and  material  ever  made  in  war. 
Huring  tho  entire  campaign  the  C<infeilera;es  hail  lost  40,IMiO 
prisoners,  besides  12,000  in  killed  and  wounded  an«t  about 
80UU  by   disease  and  straggling;  altogether,   an  army  of 
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60,000  men.  Grant's  entire  loss  was  8S73.  The  great  river 
was  thus  opened  to  the  sea,  and  no  more  important  fighting 
occurred  in  the  Mississippi  Valley.  Grant  was  made  a 
maior-!oneral  in  the  regular  army.  On  Oct.  IG  he  was 
pla'ccdln  command  of  the  military  division  of  the  Missis- 
sippi which  included  the  armies  of  the  Ohio  and  the  Cumber- 
land,' as  well  as  that  of  the  Tennessee,  with  which  he  had 
been  so  long  associated.  Chattanooga  was  at  this  time 
beleacueiod°and  almost  surrounded  by  hostile  forces,  and 
the  army  of  the  Cumberland,  which  defended  it,  was  in 
imminent  danger  of  starvation  or  capture.  On  Oct.  2:), 
Grant  reached  this  place,  and  on  the  27th  the  battle  of 
Lookout  Vallev,  fought  under  his  direction,  relieved  the 
army  of  the  Cumberland.  On  Nov.  23,  2+,  and  25  he  fought 
the  battle  of  Chattanooga,  utterly  defeating  Bragg,  driving 
him  from  positions  that  seemed  impregnable,  and  captur- 
ino-  in  the  open  field  over  5000  prisoners  and  40  pieces  of 
artillery.  His  own  losses  were  6616  ;  the  Confederates  re- 
ported 2500  killed  and  wounded,  besides  prisoners.  Grant's 
force  in  this  battle  was  60,000 ;  that  of  Bragg,  +5.000  ;  but 
the  enemy  enjoyed  advantages  of  position  which  more  than 
counterbalanced  the  disparity.  The  victory  of  Chattanooga 
overthrew  the  last  important  hostile  force  W.  of  the  AUc- 
ghanics,  and  opened  the  way  fur  the  national  armies  into 
Georgia.  ' 

The  remarkable  series  of  successes  which  Grant  had  now 
achieved  pointed  him  out  as  the  appropriate  leader  of  the 
national  armies.     In  Feb..  1864,  the  rank  of  lieutenant- 
general  was  created  for  him  by  Congress,  and^on  Mar.  17 
he  assumed  command  of  the  armies  of  the  U.  S.     Having 
beaten  all  the  other  important  hostile  commanders,   and 
broken  in  pieces  every  other  great  opposing  force,  he  now 
prepared  to  encounter  in  person  the   army  of  Northern 
Virginia,  under  Lee,  and  at  the  same  time,  by  his  subor- 
dinates, to  occupv  all  the  remaining  forces  of  the  enemy, 
so  that  no  Confederate  army  could  in  any  emergency  or  by 
any  possibilitv   support   another.     Accordingly,  while  he 
sent  Sherman  "into  Georgia,  and  directed  Sigel  to  penetrate 
the  Valley  of  Virginia,  and  Butler  to  capture  Richmond, 
ho  fought  his  own  way  from  the  Rapidan  to  tbe  James.  On 
Mav  4°he  could  put  into  battle  110.000  soldiers  ;    Lee  con- 
fronted him  with  75,000:    while  .30,000  under  Butler  were 
opposed  by  the  same  number  at  Richmond,  and  Sigel  with 
701)0  fouo-ht  Breckenridge  with  5000  or  6000.    Before  Grant 
reached  "the  .James  he  had  lost  6000  men   killed,   26,000 
wounded,  and  nearly  7000  missing.     The  losses  of  Lee's 
troops  can  never  be  known,  as  their  records  were  destroyed 
by  their  own  hands  ;  but  Grant  captured  in  this  period 
10,000  men  (4000  more  than  Lee),  and  it  is  probable  that 
the  entire  loss  of  the  enemy  was  little  if  any  less  than  his, 
although  Lee  fought  constantly  on  the  defensive,  and  there- 
fore with  immense  advantage  and  security.     The  battles 
of  the  Wilderness,  Spottsylvania,  North   Anna,  and  Cold 
Harbor  were  the  hardest  Grant  ever  fought,  but  after  each 
he  adv.anced  and  Lee  withdrew.     They  cost  the  national 
commander  dear,   hut  they  inflicted  losses   on   Lee  from 
which  ho  never  recovered,  and  thus  accomplished  the  ob- 
ject at  which  Grant  was  aiming.     He  was  more  .anxious  to 
annihilate  Lee's  army  than  to  effect  any  purely  strategic 
result,  or  even  to  capture  Richmond,  for  he  believed  that 
only  by  the  annihilation  of  Lee  could  the  Confederacy  be 
overthrown.    With  this  view  and  for  this  purpose  the  cam- 
paign of  the  Wilderness  was  planned  and  fought.     When 
Gra'nt  arrived  in  front  of  Richmond  he  crossed  the  James, 
in  pursuance  of  the  design  formed  months  before.     Butler 
had  failed  to  take  the  city,  and  his  army  was  now  joined  to 
that  which  had  fought  its  way  from  the  Rapidan  :   and  in 
June  the  siege  of  Richmond  was  begun.     Sherman,  mean- 
while, was  marching  and  fighting  daily  in  Georgia,  and 
steadily  advancing  towards  Atlanta;  but  Sigel  had  been 
defeated  in  the  V.alley  of  Virginia,  .and  was  superseded  by 
Hunter,  who  made  his  way  as  far  as  Lynchburg,  and  was 
then  in  his  turn  repelled.    Hunter's  retreat  left  open  a  road 
to  Washington,  and  Lee  sent  Early  to  threaten  the  national 
capital;  whereupon  Grant  gathered  up  a  force  which  he 
placed  under  Sheridan,  and  that  commander  rapidly  drove 
Early,   in  a  succession  of  battles,  through  the  V.alley  of 
Vir-'mia,  and  destroved  his  army  as  an  organized  force. 
But°the  sien-e  of  Richmond  still  went  on.  The  Confederates 
were  "-allanl  and  stubborn,  and  though  Grant  made  numer- 
ous attacks,  ho  was  only  partially  successful.     His  army 
reached  out  on  the  right  an.i  left  on  both  sides  of  the  James, 
but  for  many  months  he  was  unable  to  get  possession  of 
the   r.ailroads   bv    which    Richmond   was    supplied.     The 
government  advised  him  to  abandon  the  attempt,  and  the 
country  was  sometimes  impatient  and  distrustful,  but  Grant 
never  w.avered. 

By  September,  Sherman  had  made  his  way  to  Atlanta, 
and'Grant  then  sent  him  on  his  famous  march  to  the  sea, 
a  route  which  the  chief  had  designed  for  himself  six  months 
before.     He  made  Sherman's  success  possible,  not  only  by 


holding  Lee  in  front  of  Richmond,  but  by  sending  reinforce- 
ments To  Thomas,  who  then  drew  off  and  defeated  the  only 
army  which  could  have  confronted  Sherman.  Sherman  by 
this  strategy  was  left  unopposed.  Thus  Thomas,  Sheridan, 
and  Sherman  were  all  used  in  furtherance  of  Grant's  plans; 
each  executing  his  part  in  the  great  design,  and  contrib- 
utini'  his  share  to  the  result  at  which  Grant  was  aiming. 
Sherman  finallv  reached  Savannah,  Schofield  beat  the  en- 
emy at  Franklin,  Thomas  at  Nashville,  and  Sheridan  wher- 
ever he  met  him  :  and  all  the  while  Lee  was  held  near  Rich- 
mond, unable  to  send  to  any  part  of  the  theatre  of  war  to 
reinforce  any  army,  no  matter  how  threatened  or  assailed. 
Schofield  was  now  brought  from  the  West,  and  Fort  Fisher 
and  Wilmington  on  the  sea-coast  were  captured,  so  as  to 
afford  him  a  foothold  ;  from  here  he  was  sent  into  the  in- 
terior of  North  Carolina,  and  Sherman  was  ordered  to 
move  northward  to  join  him.  When  all  this  was  effected, 
and  Sheridan  could  find  no  one  else  to  fight  in  the  Valley, 
Grant  brought  the  great  cavalry  leader  to  the  army  in  front 
of  Richmond,  and.  making  a  last  effort,  drove  Lee  from  his 
intrenchments  and  captured  Richmond. 

When  the  final  campaign  began.  Lee  had  collected  73,000 
fighting  men  in  the  lines  at  Richmond,  besides  the  local 
militia''and  the  gunboat  crews,  amounting  to  5000  more. 
Including  Sheridan's  force.  Grant  had  1111,000  men  in  the 
works  before  Petersburg  and  Richmond.  Petersburg  fell 
on  the  2d  of  April,  and  Richmond  on  the  3d,  and  Lee  fled 
in  the  direction  of  Lvnchburg.  Grant  pursued  with  re- 
morseless energv.  only  stopping  to  strike  fresh  blows,  and 
Lee  at  last  found  himself  not  only  out-fought,  but  out- 
marched  and  out-gencralled.  He  was  completely  sur- 
rounded, and  on  Apr.  9,  1S65,  he  surrendered  at  Appomat- 
tox Court-house,  in  the  open  field,  27,000  men,  all  that 
remained  of  his  army.  In  ten  days  Grant  had  captured 
Petersburg  and  Richmond,  fought,  by  his  subordinates,  the 
battles  of  "Five  Forks  and  Sailor's  Creek,  besides  numerous 
smaller  ones,  captured  20,000  men  in  actual  battle,  received 
the  surrender  of  27,000  more  at  Appomattox,  absolutely 
annihilating  an  army  of  70,000  soldiers.  During  the  year 
Grant's  entire  loss  among  the  troops  immediately  under  his 
command,  including  those  in  Butler's  army,  amounted  to 
12.663  killed,  49.559  wounded,  and  20,4^8  missing;  total, 
82!720.  He  captured  in  the  same  time  66,512  soldiers;  of 
the  Confederate  killed  and  wounded  no  return  was  ever 
made.  He  had  destroved  every  army  opposed  to  him— 
those  of  Lee,  Earlv,  and  Beauregard,  besides  the  reinforce- 
ments sent  to  Lee  from  all  quarters  of  the  South,  leaving 
at  the  last  not  a  living  man  of  all  those  armies  who  was 
not  a  prisoner.  His  forces  had  never  been  more  than  one- 
third  greater  than  those  of  his  antagonist,  and  he  had  con- 
stantly fought  on  the  ofi'ensive.  The  terms  granted  to  Lee 
at  Appomattox  were  so  magnanimous  that  the  whole  pop- 
ulation of  the  South  at  once  sought  to  share  their  benefits. 
All  the  other  Confederate  armies  offered  to  surrender,  and 
the  createst  civil  war  in  history  was  at  an  end. 

Grant  returned  at  once  to  Washington  to  superintend 
the  disbandment  of  his  armies.  This  work  was  scarcely 
beo-un  when  Pres.  Lincoln  was  assassinated.  It  had  doubt- 
less been  intended  to  inflict  the  same  fate  on  Grant,  but  he, 
fortunately,  on  account  of  leaving  Washington  early  in  the 


evening,  declined  an  invitation  to  accompany 


the  President 
to  the  "theatre  where  the  murder  was  committed.  This 
event  made  Andrew  Johnson  President,  but  left  Grant  by 
far  the  most  conspicuous  figure  in  the  public  life  of  the 
country.  He  became  the  object  of  an  enthusiasm  greater 
than  had  ever  been  known  in  America.  Every  possible 
honor  was  heaped  upon  him  :  the  grade  of  general  was 
created  for  him  bv  Congress  ;  houses  were  presented  to 
him  by  citizens;  towns  were  illuminated  Ijecause  he  en- 
tered them.  Pres.  Johnson  soon  took  such  a  position  in 
politics  as  threw  most  of  those  who  had  supported  the  war 
mto  open  hostilitv  to  him.  At  first  he  had  been  so  bitter 
towards  the  defeated  South  that  Gen.  Lee  asked  Grant  s 
interposition  in  his  behalf,  and  it  was  given.  Grant  saved 
Lee  from  prosecution  for  treason  when  Andrew  Johnson 
was  ea'^er  for  it.  But  Mr.  Johnson  soon  became  the  ardent 
friend  "of  the  former  Confederates,  and  was  believed  by 
manv  to  be  plotting  their  return  to  power.  In  this  con- 
junction all  parties  turned  to  Grant.  Congress  passed 
laws  to  restrain  the  President  and  giving  Grant  an  amount 
of  power  unknown  before  to  any  subordinate.  His  posi- 
tion w.as  extremely  delicate.  He  was  a  soldier,  and  it  was 
his  dutv  to  be  subordinate  to  the  President.  Yet  the  Pres- 
ident was  in  direct  opposition  to  Congress,  the  law-making 
power.  Grant,  however,  for  a  long  time  was  able  to  com- 
ply with  the  directions  of  Congress  without  offending  the 
President,  Johnson,  indeed,  sought  to  obtain  the  sanction 
of  Grant's  name  for  his  policy.  He  suspended  the  secre- 
tary of  war.  and  placed  Grant  in  his  stead,  and  the  soldier 
for'some  months  was  a  member  of  Mr.  Johnson's  cabinet. 
Finally,  however,  it  became  necessary  for  him  either  to 
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break  with  the  President,  or  by  compliance,  as  he  thought, 
to  disobey  the  hiw;  and  ho  refused  to  do  the  latter.  From 
this  time  Pre?.  Johnsnn  was  his  political  and  personal  en- 
emy. Grant's  popularity,  however,  remained  unshaken 
with  those  who  hud  supported  the  war.  and  in  ISfiS  ho 
was  elected  President  by  large  majorities,  lie  was  inau- 
gurated on  Mar.  4,  1809.  His  first  aclministration  was  dis- 
tinguished by  a  cessation  of  the  strifes  which  sprung  from 
the  war,  by  a  large  reduction  of  the  national  debt,  and  Iiy 
a  sottleuicnt  of  the  ditficulties  with  England  which  hud 
grown  out  of  the  deprc<hitions  committed  by  privateers 
fitted  out  in  England  during  the  war.  These  ditlicultics 
threatened  at  one  lime  to  embroil  the  two  nations,  but  they 
were  referred  to  arbitration,  and  the  re.-ult  was  a  largo 
award  of  damiiges,  which  were  paid  by  England  to  the  U.  S., 
on  account  of  the  injurie."  she  had  occasioned  or  allowed. 
During  the  latter  half  of  his  administration  a  violent  opjio- 
sition  arose  to  (Jrnnt,  led  l>y  men  in  his  own  (uirty,  who 
were  diissatisfiod  with  his  course.  He  was,  however,  re- 
elected to  the  Presidency  in  IS72  by  a  larger  vote  and  a 
larger  majority  than  any  candidate  had  received  since  the 
U.  S.  became  a  nation.  {The  figures  in  this  article  are, 
without  exception,  taken  from  the  official  returns  now  on 
file  at  Washington.)  Adam  Badkau. 

Grant  City,  cap.  of  Worth  co..  Mo.  It  has  1  bank,  2 
real-estate  offices,  2  newspapers,  2  schools,  lumber  and 
wagon  yard,  2  churches,  2  hotels,  9  stores,  etc.  Pop.  about 
800.  Pl'b.  "Worth  Co. Times." 

Gran'tham,  town  of  England,  in  the  connty  of  Lin- 
coln, on  the  left  bank  of  the  Witham.  Its  chureh  is  an  in- 
teresting building  of  the  thirteenth  century,  with  a  fine 
spire  27.*t  feet  high.  In  its  grammar  school  Newton  re- 
ceived his  first  education.  Pop.  of  town,  502S  ;  of  parlia- 
mentary borough,  13,248. 

Grantham,  post-tp.  of  Sullivan  co.,  N.  H.,  40  miles 
N.  W.  of  Concord.  It  has  manufactures  of  lumber,  etc. 
Pop.  GOS. 

Grantham,  tp.  of  Wayne  co.,  N.  C.     Pop.  182^. 

Grant  Isle,  po.=t-tp.  of  Aroostook  co..  Me.,  90  miles 
N.  of  llouitun,  on  the  St.  John's  Kivcr.      Pop.  G88. 

Gran'ton,  post-v.  of  P>iddulph  tp.,  Middlesex  co.,  Ont., 
Canada,  on  the  (Irand  Trunk  Railway.  IS  miles  from  Lon- 
don.    It  has  1  weekly  newspaper.     Pop.  about  UoO. 

Grants'burtr,  post-v.,  cap.  of  Burnett  co.,  Wi?.  Pop. 
of  Grantshiirg  tp.  706. 

Grants'ville,  post-tp.  of  Alleghany  co.,  Md.     P.  I7SG, 

Grantsvillc,  post-v.,  cap.  of  Calhoun  co.,  West  Va. 

Grant'ville,  tp.  and  v.  of  Baker  co.,  Ala.  Pop.  of  v. 
17G1;  of  tp.  1859. 

Grantville,  post-v.  of  Needham  tp.,  Norfolk  co.,  Mass., 
on  the  Boston  and  Albany  K.  R.,  13  miles  W.  of  Boston. 
It  is  one  of  the  most  attractive  villages  in  the  vicinity  of 
Boston. 

Granvclle  (or  Granvclla).  de  (Antotne  de  Perre- 
not).  I'AuniNA!.,  b.  at  Besan9on  Aug.  20,  1J17,  was  Iho 
son  of  the  Sieur  de  Granvelle.  prime  minisler  to  Charles 
v.;  stndied  at  DiMe,  Paris,  Louvain.  and  Padua;  heeamc 
bishop  of  Arras  li  10  ;  attenclerl  the  Dit-ts  of  Worms  and  Uat- 
isbon  1510,  and  in  1515  was  sent  to  the  Council  of  Trent: 
became  a  prominent  state  councillor  under  Charles  V.,  and 
in  1550  took  the  chaneel!orshi|j  of  the  ouipire  after  his 
father's  ileath  :  negotiated  the  treaty  of  Passau  1552;  ur- 
raugi'd  the  marriage  between  Philip  TI.  and  Mary  of  Eng- 
land I55.'{  ;  e.oncluded  the  treaty  of  Cateau-Caml>resis  1559; 
was  minister  to  the  duchess  of  Parma  in  the  Low  Countries 
1559-fil;  beeanie  arehl»ishop  of  Mcehlin  I5t>0,  caidiua!  ! 
15f)l,  and  in  15tU  retirerl  to  Besan^on,  eompelled  to  leave  ! 
his  office  by  the  clamors  of  nobles  and  people,  lecl  by  Horn, 
Egmont,  and  the  prince  of  Orange,  for  (Iranvelle's  tyranny 
was  ()f  the  most  odious  type;  Spanish  envoy  at  Koine 
1570;  viceroy  of  Naples  1570-75;  became  president  of  the 
supremo  council  of  Italy  and  Castile  1575;  was  tran.slatecl 
to  the  archbishopric  of  Besanpon  1581.  I),  at  iMarlrid 
Sept.  21,  158G.  Jlo  was  a  man  of  learning  and  ability. 
Of  his  vast  correspondence  a  large  part  has  been  printed, 
and  forms  a  valuable  mass  of  material  for  the  historian. 

Granville,  town  of  France,  in  the  department  of  La 
Mani'lii',  on  the  English  Channel.  It  is  fortifietl,  and  has 
manufactures  of  laeos  and  considerable  oyster  and  cud  fish- 
eries.     P'.p.  17.180, 

Gran'villo,  eonnty  of  North  Carnlina,  bordering  on 
Virginia.  Area,  750  sfjuare  miles.  Its  surface  is  undu- 
lating, the  soil  proiluctive,  yiebUng  Iarg<'  crops  of  toltacco 
and  grain.  The  former  product  is  manufactured  f()r  mar- 
ket. The  eountv  contains  slate  and  sandstone.  Cap,  Ox- 
ford.     I'op.  21.s:il. 

Granville,  tp.  of  Jasper  co.,  III.     Pop.  1200, 


Granville,  post-tp.  of  Putnam  co.,  III.     Pop.  1668. 

Granville,  post-tp.  of  Hampden  co..  Mass,  It  has  4 
churches,  and  manufactures  of  cheese,  kegs,  drums,  etc. 

Pop.  i29;t. 
Granville,  a  v.  of  Monroe  co..  Mo.     Pop,  71. 

Granville,  post-v.  and  tp.  of  Washington  co..  N.  Y.,  on 
the  Rutland  and  Washington  division  of  the-  Delaware  and 
Hudson  Canal  Co.  R.  R.,  05  miles  N.  of  Albany.  Within 
the  limits  of  the  township  are  G  villages,  5  post-ofliccs,  12 
churehes,  3  hotels,  15  stores,  1  bank,  and  several  cheese- 
factories,  tiranville  Female  Seminary  is  located  in  the 
village  of  North  (Jranville.  Principal  business  of  tlie  town, 
agriculture  and  the  quarrying  and  manufacturing  of  roof- 
ing slate,  mantels,  and  all  articles  of  marblcized  slate.  Pop. 
4003.  Wm.  IIaswell,  Ed.  '•  (inAxviLi.i-:  Rki'ORTcr." 

<wranvillc,  a  post-v.  and  tp,  of  Licking  co.,  0..  6  miles 
W.  of  Newark  ami  .1  miles  N.  of  the  Central  Ohio  R.  R.  It 
has  a  national  bank,  a  newspaper.  2  hotels,  12  stores,  2 
female  colleges,  is  the  seat  of  Dennison  University,  and  has 
several  mills  and  shops.  Pop.  of  v.  I  lOil ;  of  tp.  2127. 
Geo.  W.  Evans,  Ed.  **  Licking  Monitou." 

Granville,  tp.  of  Mercer  co.,  0.     Pop,  \2'Sl. 

Granville,  tp.  of  Bradford  co..  Pa.     Pop.  1.375. 

Granville,  post-tp.  of  Mifflin  co..  Pa.     Pop.  1297. 

Granville,  post-tp.  of  Addison  co.,  Vt.,  2:i  miles  S.  W. 
of  Monlpelicr.  It  has  manufactures  of  lumber,  wooden- 
ware,  eharcoal,  and  pyroligneous  acid.     Pop.  720. 

Granville,  post-tp.  of  Milwaukee  co..  Wis,,  on  the  Mil- 
waukee and  St.  Paul  R.  R.,  15  miles  N.  W.  of  Milwaukee. 
Pop,  24111. 

Granville  fGnANviLLF,  GnonoK  Leveson-Gower), 

Earl,  K.  G.,  I).  C.  L.,  F.  R.  S.,  the  second  earl  of  tho 
present  line,  b.  in  London  May  II,  1815;  was  educated  at 
Eton  and  Christ  Church,  Oxford  ;  entered  Parliament  ]8;*6; 
was  under-secretary  for  foreign  afiairs  ISIO-II;  master 
of  tho  buckhounds  1S46-48;  vicc-jiresident  of  the  board 
of  trade  184S-51;  foreign  secretary  1851-52;  chancellor 
of  the  duchy  of  Lancaster  1855  ;  ambassador  extraordinary 
lo  Moscow  1856;  lord  president  of  the  council  1855-58 
and  1859-60;  colonial  secretary  1S6S-70;  secretary  for 
foreign  affairs  1870-74;  also  cliancellor  of  London  Cni- 
vcrsity,  constable  of  Dover  Castle,  and  lord  warden  of  the 
Cinque  Ports;  is  an  able  and  distinguished  Liberal  poli- 
tician; succeeded  to  the  peerage  in  IS46,  and  in  the  same 
year  was  sworn  of  the  privy  council. 

Grape,  the  fruit  of  the  vine;  the  berry   (ono  to  four 
pceik'd)  of  tho  climbing  shrubs  of  the  genus   Vi'tis  (order 
Vitaceie),   of  which   species  are  found  in    the   warm   and 
temperate  regions  of  both   hemispheres.     The  Old-A\'orld 
cultivated  grapes  are  the  fruit  of    Vltin  vinl/cra,  which  is 
believed  by  Regel  to  be  the  hybrid  ofl'spring  of  V.  Lohrnsca 
and  V.  vtilpimi^  both  natives  of  the  U.  S.  and  of  Eastern 
Asia.      V.  vint/cra  docs  not  thrive  in  the  V.  S.  cast  of  the 
Rocky  Mountains,  except   under  glass,  but  in  CaHfornia 
it8  varieties  yield  a  very  large  proportion  of  the  vineyard 
products  of  that  State;  but  numerous  varieties  have  been 
produced  by  Rogers  and   others  which  are  considered  hy- 
lirid.s  of  V.  viuifcrn  and  Luhiusva.    There  are  in  the  U.  S., 
east  of  tho   Mississippi,   nine  rccogni/ed   species,   besides 
innumerablo   varieties,  of  many  of  which  the  proper  spe- 
cies is  har<l  to  determine.     Of  these  species  we  need  notice 
only — (I)    r.  Lfthrtisrtt,  which  ranges  from   Canada  south- 
ward  to    North    Carolina,   and    indefinitely   westward,  tho 
parent  of  a  very  groat  number  of  cultivated  sorts,  of  which 
tho  Isabella,  Catawba,  Coueonl.  and  most  other  kinds  raised 
in  tho  Northern  V.  S.  in  open  air  arc  examples.     (2)   V. 
iiifjn'ini,  tiio  Southern  fox.  niuseadinc,  or  bullaee  grnpc,  not 
fouufl  N.  of  Maryhind  ;  of  this  the  seuppernong  is  a  va- 
riety, and  perhai)S  aIno  the  mustang  grape  (  V.  inuHtuitijien- 
»>ii)  of  Texas.       The^Mish,  Thomas,  and  other  Soutliern 
varieties  are  of  this  speeies.     (It)   V. /(*/M-ri/i'«,  or  .summer 
grape,  the  parent   of  (lie  Delaware,  Ilerbcmonl,  Rutander, 
and  other  favorite  kinds.   (I)  Wntrtli/ntiii,  the  frost  grape, 
whi(di  has  fragrant  (lowers.      I-'icm  this  stock  have  sprung 
the  Clinton,  the  Taylor,  the  Fninklin.  anil  a  few  other  cul- 
tivated sorts,  not  generally  <'f  high  exeellenee, — The  vino 
is  iinportani,  not  only  as  aflording  a  eoiiious  supply  of  ex- 
cellent fruit,  but  it  is  the  souree  from  which  are  derived  all 
genuine  wines,  brandies,  and   the  cream  of  tartar;  all  of 
which  are  of  such  commercial  value  that  (hey  are  every- 
where subject  to  large  adulterations.     Raisins,  vinegar,  and 
currants  are  also  procluet'^  of  the  vine.     The  grape.*)  of  the 
viiii/rfft  class  are  readily  tli.'>linguifihed  by  the  fact  that  (as 
a  rule)  the  skins  do  not  readily  ulip  from  the  pulp  within, 
an<l  that  the  pulp  itself  is  not  ko  tough  us  in   most  native 
kinds.     They  are  with  \in  reared  only  in  cold  graperies  or 
in  foreing-houses.     The  rules  for  grape-culture  must  vaiy 
with  pr-riiliaritics  of  fluil,  climate,  variety,  exposure  of  land, 
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etc.  (The  reader  is  referred  to  the  treatises  of  Strong,  Ful- 
ler, HiissmaDn,  Haraszthy.  Chorlton,  and  other  specialists.) 

The  culture  of  the  vine  is  very  ancient,  as  is  showu  by 
the  narrative  of  Koah  and  by  abundant  references  in  all 
the  ancient  literatures.  In  the  U.  S.  grape-culture  is  of 
very  recent  origin,  the  foreign  grape  not  succeeding  well 
except  on  the  Pacific  slope;  but  the  readiness  with  which 
our  native  species  can  be  made  to  afford  valuable  varieties 
for  cultivation  has  caused  a  wonderful  development  of  this 
industry.  California,  Ohio,  New  York,  Missouri,  Illinois, 
and  Pennsylvania  are,  in  the  order  named,  the  principal 
grape-growing  States,  but  grape-culture  is  fast  developing 
in  other  States,  especially  southward.  Cryptoganious  vege- 
table parasites  [Peronospora,  Oidiidn,  etc.,  called  mildew) 
and  many  insect  enemies  {notably  the  PhtfUoxera  vaata- 
trix)  attack  the  grapevine,  and  of  late  have  completely 
paralyzed  the  vine-growing  industry  over  large  areas;  but 
their  effect  has  not  been  very  seriously  felt  as  yet  in  the  U.  S. 

Grape  Grove,  tp.  of  Ray  co.,  Mo.     Pop.  2660. 

Grapeshot  [Fr.  mitraiff^],  a  name  applied  to  several 
kinds  of  artillery  missiles,  but  especially  to  a  cluster  of  iron 
balls  grouped  together  about  a  spindle  and  held  in  place  by 
iron  disks,  through  which  the  spindle  passes.  Grapeshot 
is  very  effective  against  infantry  in  masses  at  short  range. 

Grape-Sngar,     See  Glucose. 

Graph'ite  [Gr.  ypa.<i>uj,  ■'  I  write,"  from  its  property  of 
leaving  a  distinct  trace  on  pajter],  a  form  of  carbon,  usually 
classed  as  a  mineral,  but  supposed  to  be  of  organic  origin 
and  the  ultimate  product  of  the  destructive  distillation  of 
vegetable  or  animal  tissue.  When  pure  it  crystallizes  in 
tlat  hexagonal  tables.  Its  specific  gravity  is  1.81,  and  its 
hardness  from  0.5  to  2.  As  it  occurs  in  nature,  graphite 
is  usually  mixed  with  more  or  less  foreign  matter,  consist- 
ing of  silica,  alumina,  lime,  magnesia,  etc.  The  purest 
known  variety  of  natural  graphite,  found  at  Ticondcroga, 
N.  Y.,  consists  of  9'J.9  carbon.  The  best  Ceylon  graphite 
contains  99  per  cent.,  and  that  from  the  famous  Borrowdale 
mine  in  Cumberland,  England,  S"  per  cent,  of  carbon.  The 
inferior  varieties  of  graphite  frequently  contain  oO  to  60 
per  cent,  of  foreign  matter.  Graphite  usually  occurs  in 
raetamorphic  rocks,  such  as  gneiss,  granite,  slate,  crystal- 
line limestone,  etc.,  but  it  also  is  sometimes  found  in  trap. 
It  is  often  produced  in  iron  furnaces,  crystallizing  in  flat, 
specular  flakes  in  cavities  in  the  cast  iron.  In  many  in- 
stances it  is  seen  to  be  the  direct  product  of  metamorphism 
on  coal,  as  at  Craigman,  Ayrshire,  Scotland,  where  coal  is 
altered  by  trap,  and  at  Newport,  R.  I.,  where  the  coal, 
highly  metamorphosed  in  mass,  varies  from  anthracite  to 
graphite,  and  may  be  classed  as  graphitic  anthracite.  Still 
more  direct  evidence  of  the  conversion  of  vegetable  tissue 
into  graphite  is  seen  in  the  coating  of  graphite  which  some- 
times covers  the  impressions  of  fossil  plants  iu  metamor- 
phosed carboniferous  strata.  Here  it  is  plain  that  the 
graphite  is  the  residual  product  of  the  distillation  to  which 
the  vegetable  tissue  has  been  subjected.  Graphite  occurs 
most  abundantly  in  somewhat  irregular  sheets  or  in  de- 
tached masses,  occupying  nearly  the  same  plane  in  gneiss, 
slate,  and  other  metamorphic  rocks.  In  these  instances  it 
apparently  represents  collections  of  vegetable  matter,  like 
those  which  in  more  receut  deposits  form  beds  of  coal. 
Graphite  also  occurs  as  a  more  or  less  abundant  constituent 
of  graphitic  schist,  which  is  probably  but  the  metamorphic 
condition  of  bituminous  sliale.  Usually,  these  stratified 
deposits  of  graphite  contain  much  earthy  matter.  Graphite 
also  frequently  occurs  in  detached  grains,  crystals,  lumps, 
or  masses,  sometimes  of  remarkable  purity.  In  this  cate- 
gory should  be  included  the  specks  and  grains  found  in 
crystalline  limestone  at  Amity,  Orange  co.,  N.  Y.,  the  flat- 
teneci  crystals  of  Ticondcroga,  N.  Y,,  the  larger  masses 
found  in  trap  at  the  Borrowdale  mine,  England,  and  per- 
haps those  of  the  no  less  famous  Alibert  mine,  Siberia. 
In  some  of  these  eases  the  graphite  is  almost  chemically 
pure,  and  it  seems  to  have  crystallized  out  of  its  associa- 
tions, as  it  does  in  cast  iron.  The  detached  masses  or  par- 
ticles of  grajihite  which  occur  in  limestone  probably  repre- 
sent the  carbon  of  the  soft  parts  of  the  animals  of  which 
the  shells  and  bones  have  supplied  the  calcareous  matter. 
Many  unchanged  limestones  contain  asphalt  and  petro- 
leum, and  these,  in  the  process  of  metamorphism,  may,  by 
the  loss  of  their  hydrogen,  be  left  as  masses  or  specks  of 
nearly  pure  carbon.  The  graphite  which  is  sometimes 
found  filling  fissures  in  crystalline  rocks  is  perhaps  the 
product  of  the  metamorphism  of  asphaltic  veins  or  asphal- 
tic  coals  like  albertite,  grahamite,  chapapote.  etc. 

The  uses  of  graphite  in  the  arts  are  very  varied.  It  is 
a  good  conductor  of  electricity,  and  is  frequently  employed 
for  coating  moulds  in  electrotyping.  It  is  also  an  excellent 
lubricant,  and  is  frequently  added  to  the  compositions  ap- 
plied to  the  bearings  of  machinery  to  reduce  friction.  The 
great  consumption  of  graphite,  however,  is  for  the  manu- 


facture of  crucibles  and  pencils.  Although  in  certain  cir- 
cumstances graphite  will  burn,  producing  carbonic  acid, 
yet  it  is  practicably  infusible.  When  mixed  with  clay  and 
moulded  into  crucibles,  it  forms  one  of  the  mo?t  refractory 
substances  known,  and  supplies  the  material  from  which 
the  best  crucibles  used  in  chemistry  and  uictallurgy  are 
made.  For  the  manufacture  of  pencils  only  the  finer  vari- 
eties of  graphite  are  used.  Where  it  occurs  in  blocks  of 
considerable  size  and  great  purity,  it  is  sawed  in  sheets, 
and  these  are  again  cut  into  rods  which  are  inserted  in 
wooden  holders.  The  graphite  obtained  from  the  Borrow- 
dale mine  was  largely  used  in  this  way,  and  the  pencils 
made  from  it  were  in  such  repute  that  the  material  was 
sometimes  sold  at  S40  the  pound.  The  Siberian  graphite 
from  the  Alibert  mine  is  also  used  in  the  same  way  for 
the  manufacture  of  pencils,  the  nionopoij'  of  which  has 
been  enjoyed  by  A.  W.  Faber  of  Stein.  Germany.  This 
house  has  consumed  nearly  100  tons  of  Siberian  graphite, 
brought  by  a  long  and  expensive  overland  route  from  the 
frontier  of  China.  Although  the  pencils  made  from  the 
purest  natural  graphite  are  most  highly  esteemed,  nearly 
all  those  used  at  the  present  day  are  manufactured  from 
graphite  which  is  washed  free  from  its  impurities,  ground 
to  an  impalpable  powder,  and  then  consolidated  by  pres- 
sure, with  or  without  cement.  For  the  harder  pencils  a 
considerable  quantity  of  fine  clay  is  mixed  with  the  pow- 
dered graphite. 

The  great  source  of  supply  of  graphite  to  commerce  and 
the  arts  at  the  present  time  is  Ceylon.  Most  of  the  product 
of  this  island  is  carried  to  England  for  distribution  or 
manufacture.  It  varies  much  in  ])urity,  some  being  almost 
entirely  free  from  foreign  matter — being  second  only  to  the 
Ticondcroga  graphite  in  purity — while  other  varieties  con- 
tain large  quantities  of  earthy  matter.  These  different 
grades  are  applied  to  different  uses,  the  finer  qualities  serv- 
ing for  the  manufacture  of  pencils,  the  coarser  for  cruci- 
bles, etc.  Graphite  is  also  produced  in  considerable  abun- 
dance from  Harnon,  Sweden;  from  Passau,  Bavaria; 
Schwarzbach,  Bohemia:  Stierniark.  etc.  It  has  also  been 
recently  discovered  in  the  province  of  Nelson,  New  Zealand. 
In  the  U.  S.  graphite  occurs  at  innumerable  localities,  but 
is  mined  only  at  Sturbridge,  Mass.,  Ticondcroga  and  Fish- 
kill,  N.  Y.,  Brandon.  Vt.,  Wake,  N.  C,  and  at  the  Eureka 
minej  Sonora,  Cal. :  the  latter,  it  is  said,  can  yield  1000  tons 
per  month.  Important  deposits  of  grajdiite  are  also  known 
to  exist  in  Canada,  the  most  considerable  of  which  is  per- 
haps that  of  Buckingham  on  the  Ottawa  River,  16  miles 
above  Ottawa  City.  This,  like  most  of  the  New  England 
and  New  York  graphite,  occurs  in  gneiss  and  crystalline 
limestone,  and  is  mixed  with  much  foreign  matter,  from 
which  it  needs  to  be  freed  by  crushing  and  washing.  The 
impurities  contained  in  or  associated  with  graphite  are 
of  two  kinds — (1)  the  foreign  matter  of  the  rock  which 
contains  it:  and  (2)  earthy  material  intimately  blended 
with  it.  From  the  former  it  may  often  be  easilj*  separated 
by  washing.  The  latter  is  an  inherent  impurity,  like  the 
ash  in  coal,  and  its  character  and  quantity  determine  the 
value  and  uses  of  the  material.  Sometimes  it  exists  as 
a  mere  trace,  as  in  the  Ticondcroga  graphite,  or  it  may 
amount  to  more  than  50  per  cent,  of  the  mass.  The  mar- 
ket-value of  graphite  is.  however,  not  directly  proportioned 
to  the  earthy  matter  or  ash  it  contains,  as  even  when  this 
is  in  large  amount,  if  very  fine  and  equally  diffused,  it  may 
not  forbid  the  employment  of  the  material  for  the  manufac- 
ture of  pencils  and  other  uses  for  which  a  kind  is  demanded 
that  commands  a  high  price.  For  the  manufacture  of  cru- 
cibles, graphite  may  contain  much  ash,  provided  the  quan- 
tity of  lime,  magnesia,  etc.  is  small.  JIuch  of  the  alkalies 
or  alkaline  earths  renders  the  substance  fusible.  The  mar- 
ket-price of  graphite  has  varied  much  within  a  few  years, 
but  the  average  commercial  quality  applicable  chiefly  to 
the  manufacture  of  crucibles  is  worth,  at  wholesale,  from 
$150  to  $300  per  ton.  J.  S.  Newberky. 

Graph'otype,  a  process  by  which  prints  are  made 
without  engraving.  A  tablet  of  prepared  and  compressed 
chalk  is  used,  and  upon  it  the  draughtsman  makes  his 
drawing  with  a  peculiar  ink.  The  tablet  is  gone  over  with 
a  brush  in  such  a  way  as  to  leave  the  inked  parts  in  relief. 
The  chalk  is  now  hardened  by  an  appropriate  process,  and 
from  it  electrotypes  may  be  taken.  Well-made  graphotypo 
plates  sometimes  afford  prints  of  much  merit. 

Grap'tolite,  a  name  given  to  fossil  acalephs  of  the 
genus  ti'raptolithus  and  its  allied  genera;  named  "written 
stone  "  from  the  slender  black  tracings  left  by  the  fossils 
upon  the  slates  where  they  occur.  They  first  appear  in 
very  early  Lower  Silurian  rocks,  and  finally  disappear  in 
the  Clinton  group  of  the  Upper  Silurian.  They  were  some- 
what closely  allied  to  the  living  sertularians,  and   some 

\  have  found  in  them  bryozoan  affinities, 

I       Gras'litZy  town  of  Bohemia,  near  the  frontier  of  Sax- 
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ony.  It  has  manufacture.s  of  musical  and  mathematical 
instrumt-nt?  and  of  looking-glasses.  Pop.  57SC. 
l^rass,  tp.  of  SpenciT  co..  Ind.  Pop.  1S71, 
Grass-Cloth,  a  popular  name  for  fabrics  made  of  the 
fibre  of  the  Ramie  (whicii  vcq),  the  H'rhmeria  ut'rta,  manu- 
factured oliiotly  in  Asia,  but  of  late  to  some  extent  in  Eu- 
rope. The  grass-cioths  are  extremely  durable,  and  often 
very  beautiful. 

Cirasse,  town  of  France,  in  the  department  of  Alpes- 
Marilimes.  Its  main  industry  is  the  mauulaeture  of  cs- 
fionecs  and  perfumes  from  odoriferous  flowers,  for  which  it 
is  very  celebrated.     Pop.  12.015. 

Grfts'se  (JoiiAN'N  GKoru:  Tni:onoR).  b.  at  Grirama,  Ger- 
many, Jan.  I.'t,  ISI4;  studied  philology  and  literary  his- 
tory at  Leipsic  and  Ilalle;  became  collaborator  in  the 
Krcuzsehulc  at  Dresden,  and  in  ISCJ  private  librarian  to 
the  king  of  Saxony;  in  ISJS  inspector  of  the  cabinet  of 
coins  and  meilal.-'.  in  \So'2  director  of  the  collection  of  por- 
celain, in  \i>y.>  Ilofrath,  and  in  isr)4  director  of  the  Green 
Vaults  at  Dresden.  Author  of  Lehrbuch  dcr  Alftfemciiien 
Literatunjc-firhichte  (4  vols.,  1851-59);  a  HatiriOuch  of  the 
same  (1  vols.,  1S44-50) ;  Vic  Siii/e  vnm  Etcigen  Jndcn 
(1844);  liihfiotkeva  Pm/rhnloffica  (1S45);  Die  Sage  vom 
Ritter  TiinuhauHcr  (1840)  ;  fteifriige  ztir  Litcrntnv  ttiid  Snge 
dr.g  MittelnltrrH  (1S50);  finndhnch  dcr  Aftennnmiemntik 
(1852);  firitriigr  zur  (ic«v/iic/itc  der  G'/UeHbihhierei  {\Sbl\) ; 
Orbia  I'irtHH  (1861);  a  translation  of  Gcstn  Romn)n>rnm 
(1842) ;  Sagcnhurh  den  Pre  k  si  inch  en  Sffifites;  Tr^snr  de  livrca 
rarea  et  prteienx  (7  vols.,  185S-G7,  with  subsequent  supple- 
mentary volumes). 

lirassc,de  (Francois  Joseph  Paul),  CorVT.  and  Mar- 
quis de  (ira.sse-Tilly.  1>.  at  Valetfe,  Provence,  in  172.3:  en- 
tered a  galley  of  the  Kni^'hls  of  Malta  in  17:14,  and  served 
again.''t  the  Moors  and  Turks;   was  transferred  in  1749  to 
the  French  navy;  became  a  lieutenant  in  1754,  captain  in 
1762,  rear-admiral  in  177S,  elief  d'escadrc  in  1771).  Having 
long  been  one  of  the  most  renowned  of  French  captains, 
and   having  an  equal    reputation    for  skill  and   valor,   ho 
sailed  for  America  in  17s|  ;  eontributed  essentially  to  the 
reduction  of  Yorktown,  and  afterwards  serveil  with  great 
distinction   in  the  West   Indies;   but  was  surprised  by  the 
superior  force  of  the  British  admiral  Rodnev,  and  utterlv 
defeated  Apr.   12,  1782.     D.  at  Paris  .Tan.  Tl,  1788,  while 
holding  the  rank  of  lieutenant-general  of  the  naval  forces. 
<j;ras'ses.     I.  The  grasses  or  Graminaceic  form  one  of 
the  largest  natural  orders  in  the  vegetable  kingdom,  and  are 
dl.-tributcd  over  the   whole  earth.     The   albumen  of    the 
seeds  and  the  nutritious  herbage  form  the  chief  part  of  the 
food  of  man  and  the  herbivorous  animals.     None  of  the 
family  are  known   to   be  deleterious,  although   the  darnel 
i  Lolitim  tfinidentum)   has  until  recently  been   so  regarded. 
The  stems  of  grasses  often  contain  large  quantities  of  sugar, 
as  in  the  maize,  sorgbutn,  and  sugar-cane.     The  latter  is 
the  well-known  source  of  supply  for  the  greater  part  of  the 
sugar   known   in   commerce.      llesides  these   uses,  certain 
mombors  of  the  order  arc  applied  in  the  regions  where 
they  grow   to   a  multiplicity  of  purposes.     It  is  doubtful 
whether  the  natives  of  tin!  East  could  survive  without  the 
bamboo,  ivhich  they  use  in  constructing  their  dwellings,  in 
making  mats,  cordage,  rafts,  boats,  sails,  masts,  musical 
instruments,  and  weapons.      Man,  by   observing   the  pro- 
cesses  of  nature,  has   in   some  cases  usefully  applied  cer- 
tain species  of  grasses  to  prevent  the  encroachments  of  the 
sea,  tho  fibrous  and  interlacing  roots  serving  admirably  to 
bind  the  shifting  sands.     Our  own  CtdnmugrontiH  ai-marin 
is  used  in  this  way  on  the  coa-ts  both  by  individuals  and 
by  tho  government.     Much   land  is  thus  reclaimed  whieli 
would  else  bo  given  over  to  the  ocean.     The  grasses  arc 
eminently  social   plants,   in   cool  climates    usually   grow- 
ing together  and  forming  a  green  award.     Often,  however, 
they   are   tufted  and   scattered  in   little   groups,  as  in   tho 
oa-<e  of  the  Aim  jlcxitoHd,  or  hair-grass.     There  is  no  kind 
of  noil  apparently  that  is  not  adapted  for  some  grass.  They 
flourish  in  mea<luws  und  alluvial  bottoms,  on  (he  banks  of 
rivers  and  streams,  by  the  seaside,  and  often  in  the  water. 
Again,  other  species   live   in   the  clefts   of   rocks,   on   ilry 
lumls,  or  even  in  deserts.  They  range  through  all  climates. 
The  extreme  alpine  an«l  arctic  regions  see  them  thriving, 
and  in  the  tropies  they  are  everywhere  abundant.     It  is  a 
waste  indeed  where  there  is  no   form  <»f  grass.     Some  of 
them  are  annual  in  habit  and  some  perennial.     They  have 
fibrous  roots,  and  often  runners,  us  in  the  ease  of  thequiek- 
grass  {Triliritin  rcf)r}iH),  which,  spreading  by  its  vigorous 
root-stocks,  takes  entire  possession  of  a  field,  nnd  is  agreat 
pest  to  the  a-^riculturist.     Tlie  slvni  of  grasses  is  called  a 
cufiii.    It  is  otien  hollr)w  and  jfjintcd.  with  a  siliceouscoatlng, 
closed   and    swollen   at   the  joints.      Tliu   leave.i  are  two- 
ranked,  having  many  fino   veins  running  parallel  to  tho 
midrib;  this  and  the  stem-structure  of  c^Iur^o  show.''  them 
to  bo  endogenous   in  character.      Tho  loaves,  Kbich  aro 
Vor,.  rr.-4i 


sheathing,  of^on  have  tho  sheaths  prolonged  into  an  ap- 
pendage called  the  Hgnle.  The  flowers  are  arranged  in 
spikes,  as  in  the  timothy  {PhUum  pmieuse),  or  in  panicles, 
as  in  the  bent-grass  (Agi-oittift). 
These  spikes  and  punicles  differ 
greatly  as  to  their  degree  of  con- 
centration or  diffusion,  and  tho 
flowers  themselves  as  to  their  ap- 
pendages. Some  arc  armed  with 
long  awns  or  bristles,  as  in  the  bar- 
ley. The  stamens  are  usually  three, 
with  anthers  attached  only  by  ono 
point,  or  what  is  called  vematile. 
The  styles  are  two.  with  feathery 
stigmas.  The  fluwers  are  enclosed 
by  two-ranked,  imbricated  bracts. 
Tho  outer  ones  aro  called  glumes, 

i>i7„.,„         ,  ,      and   the  inner  ones,  or  pnletf,  aro 

rnleum  prat>-nsc:    a    de- ,  ,  fr<V        '    ■      ,,     .,. 

tacbed  spikelet,  maijui-  Known  as  jml^rr.     Tho  permulh  if 

fied.  sbowing  the  flow-  present  consists  of  very  small  uiem- 

cr  with  its  palets  rais-  branous  hypogvnous  scales,  ono  to 

ed  above  the  glumes,      three  in  niimbVr,  distinct  or  united. 

They  aro  termed  squamufre.     The  fruit  is  a  enrynp»i>t,  or 

fruit  in  which  tlio  seed  comidetcly  fills  the  cell  and  adheres 

to  the  pericarp.     Embryo  small,  on  the  outside  and  at  tho 

base  of  tho  floury  albumen.     These  humble  plants,  whit:h 

form  our  out-door  carpet,  are,  in  their  way,  as  beautiful  as 

any  of  their  prouder  associates.     They  aro  often  used  for 

dry  bouquets  and  in-door  ornaniODtation,  when  their  grace 

of  form  and  varying  shades  of  color  mako  them  highly 

valued.     Tho  prairie  and  herd  grasses  aro  especially  lovelv, 

both  in  tho  fields,  which  some  of  them  tingo  with  their 

ruddy  smoke,  and  in  parlor  vases.  W.  W.  Bailcv. 

Grass'liopper,  a  term  popularly  and  very  loosely  ap- 
plied  in  America  to  all  sorts  of  saltatorial  Orthoptera.     It 
is  particularly  used  to  designate  the  Rocky  i\Ionntain  lo- 
cust  (Oaloptcnus  spi-ftim),  which   in  certain  years  proves 
such  a  sccnirgo  in  much   of  the  country   lying  AV.  of  tho 
Mississippi.  (See    Locust.)       Popular  misapplication    of 
terms  is  often  extremely  confusing,  and  should  not  be  en- 
couraged.    The  above   insect,   wliich  is  go  generally  mis- 
called "  grassliopper,"  is  in  reality  a  locust,  belonging  to 
the  very  same  family  as  the  lot-ust  of  Scripture,  tho  well- 
known  migratory  locust  of  Asia.     In  order  to  properly  re- 
strict the  term  "  grasshopper  "  as  it  is  restricted  entomo- 
logically,  it  will  be  best  to  follow  Harris,  the  father  of  pop- 
ular entomology  in   America,  and  briefly  eharaeterize  the 
three  principal  divisions  of  the  sallatorial  Orthoptern,  as 
follows:    CitUKKTs   (Achetidie  of   Westwood)    are    distin- 
guishable from  the  others  by  invariably  having  the  wing- 
eovers  placed  horizontally  on   the  back.     They  have,  with 
few  exceptions,  but  three  joints  to  the  tarsi  or  feet,  and  as 
they  usually  live  in  holes  away  from  the  light,  their  organs 
of  hearing  and  feeling,  the  antennjp,  arc  very  long,  while 
those  of  sight  are  generally  small.    (iHASSIIoi'i-kus  (Grylli- 
dic  of  Westwood)   may   be  distinguished  by    having  four 
joints  to  tho  feet.     Tho  wing-covers  are  roofed,  and   slope 
downward  at  the  sides  of  the  body ;  they  are  long  and  wide, 
and  those   of  tho    male  aro   furnished   at  the   base  with  a 
talc  like  plate,   whicli   produces  the  usunl   chirrup    as  the 
wings  aro  rubbed   sharply  over  one  another.     The  female 
is  distinguished   by   having  an  exserted  or  sahre-sliapeil 
ovipositor.     Most  grasshoppers  are  green,  and  their  legs, 
though   longer,  are   not  so   muscular  as   those  of  loeu.-^ts. 
They  are  mostly  nouturnal  insects,  and  their  antennjv  aro 
consequently  long  and  tapering.     They  aro  also  more  soli- 
tary, never  migrating   in   multitudes,  like  locusts.      A  few 
of  the  larger,  tree-inhabiting  species  are  called   katydiils, 
well  known  insects  peculiar  to  America.      I>ocists(  Loeusti- 
da*  of  Westwood)  are  distinguished  from  the  above  insects 
by   having  much  shorter,  thread-shaped  antennif,  whieh 
terminate   abruptly,  or  .are  sometimes  even   elub-shaped. 
The  feet  appear  on  llie  umler  side  live-jointed,  but  are  in 
reality  only  three  jninted,  the  basal  joint  being  long,  with 
two    impressions   underneath.     They    nearly  all    agree    in 
having  straigiit,  narrow   wing-covers,   lapping  over  and 
forming  a  ridge  on  the  back.     Tho  female  has.  instead  of 
the  projecting  i)iercer  of  the  grasshopper,  four  short  horny, 
cuneiform  prujeetions,  placed   in  pairs,  and  opening  and 
shutting  opposite  to  each  other.     Their  slridulution  is  pro- 
duced by  rubbing  tho  posterior  femora  or  (highs  against 
the  prominent    nerves   of  the  wings  while  resting  on  the 
fore  legs.     They    are   nmre    robust,  more   muscular,  than 
grasshoppers,   are  essentially    social    and  diurnal   insi'i-ts, 
ancl  their  wing  covers,  being  so  much  narrower,  do  not  so 
hnpeije  their  passage  through  the  air.  0.  V.  UlLKY. 

<«rasshopprr,  tp.  of  Atchison  on.,  Kan.     Pop.  U45. 
Grnss'liopptT  I'alls,  ptist  v.  and  tp.  of  .Jefferson  eo.. 
Kan.,  is  centrally  located  in  a  fine  agricultural  region.  25 
to  30  mites  distant  from  Leavenworth,  Lawrence,  Topeka, 
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and  Atchison,  the  four  principal  cities  of  the  State,  at  the 
crossing  of  the  Kansas  Central  and  the  Atchison  Topeka 
and  Santa  F6  R.  K.  it  has  2  newspapers,  2  banks,  a  graded 
school  of  five  departments,  2  fine  mills,  a  large  woollen-fac- 
tory, .3  hotels,  5  churches,  and  the  usual  number  of  stores 
and  shops.  It  is  situated  on  the  Grasshopper  River,  and 
has  an  excellent  water-power.  Pop.  of  v.  liU". ;  of  tp.  Ill  13. 
S.  Weaver,  Ed.  "New  Eha." 
Grass  Lake,  post-tp.  of  Jackson  co.,  Mich.,  on  the 
Central  11.  R.,  06  miles  W.  of  Detroit.     Pop.  2042. 

Grass'inann  (  IIekm.\ns  GCvtiier),  h.  at  Stettin,  Prus- 
sia. Apr.  l.i,  1800:  was  an  instructor  in  Stettin  lS;;4-52; 
took  his  father's  professorship  of  mathematics  in  the  gym- 
nasium of  Stettin  1S52.  He  published  philological  works 
of  importance,  but  was  chiefly  noted  for  his  profound  trea- 
tises upon  the  theory  of  mathematics.  D.  Sept.  26,  1877. 
Grass-Moth,  a  name  applied  to  tho  lepidopterous  in- 
sects of  tho  genus  Cramlius  and  fajiily  Pyralid.-o.  They 
are  extremely  abundant  in  this  country  in  tho  summer  in 
pastures  and  hay-fields.  ('.  mntabiUs  is  a  common  species. 
Grass  of  Parnas'sus,  the  popular  title  of  the  genus 
Parn'o^am  of  smooth  herbs,  now  generally  referred  to  the 
order  Saxifragacea?,  growing  mostly  in  cold  regions  of  both 
continents.  Tho  U.  S.  has  five  or  si.t  species,  of  which  one, 
P.  pnlualris,  rare  in  this  country,  is  the  common  grass  of 
Parnassus  of  Europe. 

Grass  Oil,  a  volatile  oil  extensively  distilled  in  the 
East  Indies  from  Audropoffon  Schcennntlius,  A.  mnricatna, 
A.  vardits,  A.  ItcnrnDctisa,  and  other  grasses.  It  is  used  in 
scenting  honey  soap  and  in  adulterating  oils  of  geranium 
and  roses;  in  perfumery  it  is  called  oil  of  citronella.  Cey- 
lon exports  tons  of  this  oil  annually. 

Grass  Tree  [so  called  from  the  long  grass-like  leaves], 
a  genus  {Xaitthorrhaa)  of  long-lived,  tree-like,  liliaceous 
plants,  somewhat  resembling  tho  Yticca  in  h.abit.  They 
grow  in  Tasmania  and  Australia.  Their  leaves  are  not 
stiff  and  sharp  like  the  leaves  of  Yucca,  but  are  gathered 
as  food  for  cattle.  The  tender  base  of  the  leaves  is  edible 
and  agreeable.  Tho  tree  abounds  in  a  balsamic  gum  which 
has  been  used  in  medicine.  There  aro  several  species,  of 
which  X.  haKtltia  and  humilis  are  best  known.  The  ''  grass 
tree  gum  "  is  obtainable  in  inexhaustible  (juaatities,  and 
has  been  recommended  as  a  source  of  illuminating  gas  and 
of  ])ieric  acid. 

Grass  Valley,  in  Humboldt  co.,  Nev.,  10  miles  S.  E. 
of  Winnemueea.  contains  50,000  acres  of  fertile  land,  but 
is  deficient  in  surface-water.  Elevation,  4300  feet. — Grass 
Valley,  a  v.  of  Austin  tp.,  Humboldt  eo.,  Nev.  Pop.  27. 
Grass  Valley,  post-v.  and  tp.  of  Xevadaco..  Cal.,  is  the 
centre  of  the  chief  gold  quartz-mining  district  of  the  State, 
from  which  source  it  derives  the  principal  part  of  its  busi- 
ness. It  has  6  churches,  2  orphan  asylums,  high,  inter- 
mediate, and  prepar.atory  public  schools.  3  banks,  a  number 
of  hotels,  1  daily  and  1  weekly  newspaper.  2  foundries,  1 
planing-mill,  quartz-mills,  etc.  It  is  12  miles  distant  from 
the  Central  Pacific  R.  R.  at  Colfax,  with  which  it  will  be 
shortly  connected  by  rail.  Grass  Valley  is  the  seat  of  a 
Roman  Catholic  bishop.     Pop.  7063. 

Chas.  H.  Mitchell,  Prop.  "Daily  Union." 
Grass  Valley,  tp.  of  Lander  co.,  Nev.  Pop.  26. 
Grass-wrack,  called  Eel-grass  in  the  TJ.  S..  the 
Zoslcra  marina,  a  salt-water  ]tlant  of  the  order  Naiadaeese, 
growing  in  coves  and  sea-ditches,  always  under  water.  It 
grows  upon  both  continents,  and  is  used  to  weave  into  the 
coverings  of  flasks,  as  a  materia!  for  stuffing  paillaisses  and 
cushions,  and  as  packing  for  glass  and  qucensware.  In  the 
U.  S.  it  is  gathered  like  sea-weed,  chiefly  as  a  manure. 
Several  other  species  of  the  genus  are  described. 

Gras'sy  Creek,  tp.  of  Mitchell  co.,  N.  C.  Pop.  514. 
Gras'sy  Fork,  tp.  of  Jackson  co.,  Ind.  Pop.  11S8. 
Gras'sy  .lloiin'tain,  tp.  of  Greenville  co.,  S.  C.  P.  13.S5. 
Gra'tian,  or  Gratia'nus,  the  founder  of  the  science  of 
canon  l.aw,  was  b.  in  the  latter  part  of  the  eleventh  century, 
and  entered  the  con\'eut  of  Classe,  near  Ravenna,  whence 
he  removed  to  that  of  St.  Felix  de  Bologna.  Here  he  wrote 
his  Dicretum,  and  sent  it  to  the  pope,  Alexander  III.,  who 
in  reward  appointed  him  bishop  of  Chiusi.  The  Decrftnm 
is  a  complete  and  systematized  collection  of  all  the  canons 
issued  by  the  popes  and  councils.  It  is  divided  into  three 
parts:  (I)  /)e  .l/i'iii'sfcn'/s,  subdivided  into  101  ilhlinctliines; 
(2)  Uc  Xcqntiit,  subdivided  into  36  cntimr;  {'.',)  De  Sacra- 
7Hrii//,f,  subdivided  into  five  diatiiictionca.  There  existed 
earlier  collections  of  this  kind,  but  they  were  vastly  in- 
ferior to  that  made  by  Gratiaa.  and  the  science  of  canon 
law  was  not  taught  in  the  theological  schools  until  after 
the  publication  of  the  Decreiun.  As  Gratian  never  doubted 
the  authority  of  the  False  Decretals,  and  as  his  collection 
was  used  and  referred  to  for  more  than  three  centuries  with- 


out comment  or  reservation,  it  contributed  very  much  to  the 
establishment  of  the  doctrine  of  the  pope's  authority  as 
above  the  canon  law,  absolute  and  unrestrained:  of  the 
exemption  of  tho  clergy  from  the  secular  jurisdiction,  etc. 
In  loSO,  uuder  Pope  Gregory  XIII.,  a  critically  revised 
and  corrected  edition  of  the  Derrctum  was  published  in 
Rome,  forming  tho  first  part  of  the  whole  Curpu»  Juris 

Cautniici, 

Gra'tian  (Gratiaxts  Arr.rsTi-s),  Rom.an  emperor,  son 
of  Valeutiniau  I.  and  grandson  of  (Jratianus  Fnnarius, 
a  soldier  of  humble  origin,  chiefly  distinguished  for  his 
strength.  The  grandson  was  b.  at  Sirmium,  in  Pannonia, 
.\pr.  19,  339  .\.  D. ;  was  declared  consul  366,  and  -Augustus 
in  307  ;  was  educated  by  Ausonius  the  poet ;  succeeded  his 
father  in  375,  jointly  with  Valeatinian  II.,  his  half-brolber, 
his  uncle  Valens  also  reigning  in  the  East  until  37S,  when 
Gratian  succeeded  him.  but  iu  379  gave  the  dominion  of 
the  East  to  Theodosius  I.  He  was  a  Christian,  and,  though 
he  persecuted  heathenism,  was  a  man  of  justice  and  virtue, 
but  of  somewhat  feeble  and  luxurious  character.  His  wars 
against  the  barbarians  were  measurably  successful.  He 
lived  chiefly  at  Treves,  and  was  murdered  Aug.  23,  383  A.  i>., 
by  Andragathius,  a  follower  of  Maximus,  who  succeeded 
him  as  emperor. 

Grati'ola  [once  called  Gratia  Dei,  "  God's  grace,"  from 
its  suppost:d  medicinal  virtues],  a  genus  of  herbs  of  the 
order  Scrophulariacex.  The  U.  S.  have  numerous  species, 
none  of  them  important.  The  hedge  hyssop  {CI.  officinalis) 
of  Europe  and  some  South  American  species  have  been 
used  in  medicine. 

Gra'tiot,  county  of  Michigan,  near  the  centre  of  the 
southern  peninsula.  Area,  .^76  square  miles.  The  soil  is 
productive,  and  is  well  timbered  with  pine.  Wool,  grain, 
and  lumber  are  the  chief  products.  Cap.  Ithaca.  Pop. 
ll.SIO. 

Gratiot,  post-v.  of  Licking  and  Muskingum  cos.,  0. 
Pop.  228. 

Gratiot,  post-tp.  of  La  Fayette  co..  Wis.,  on  the  Min- 
eral Point  R.  R.,  and  on  the  Illinois  State  line.    Pop.  1718. 

Gratiot  (Ciiari.e.s),  b.  in  Missouri  in  1788;  gradu- 
ated at  the  U.  S.  Military  Academy  in  1S06,  and  entered 
tho  army  as  second  lieutenant  of  engineers ;  promoted  to 
be  captain  in  1808,  major  ISl.i,  lieutenant-colonel  1819, 
and  colonel  and  chief  engineer  U.  S.  A.  (brevet  brigadier- 
general)  1828.  In  the  war  with  Great  Britain  (1812-15) 
he  served  with  distinction  as  chief  engineer  of  the  N.  W. 
army  ;  subsequently  in  the  construction  of  fortifications  to 
1838,  when  placed  in  command  of  the  corps  of  engineers, 
which  position  ho  held  till  Dec,  I83S.  when  he  was  dis- 
missed by  the  President  for  having  failed  to  pay  into  tho 
treasury  certain  balances  of  money  placed  in  his  hands  for 
public  purposes,  etc.  Gen.  (iratiot  niemori.alized  the  V.  S. 
Sen,ate  in  1852  for  an  expression  of  opinion  as  to  the 
leg.ality  of  his  dismissal,  which  petition  was  referred  to  the 
committee  on  the  judiciary,  who,  deeming  such  expression 
inconsistent  with  their  duty,  asked  to  be.  and  were,  dis- 
charged from  the  further  consideration  of  the  subject;  but 
in  their  report  they  say,  ''The  career  of  the  petitioner  during 
a  long  period  of  nearly  forty  years  is  a  matter  of  history 
that  may  justly  excite  the  pride  and  admiration  of  every 
American  citizen.  Brave  in  battle,  he  presided  for  a  long 
time,  with  distinguishcil  honor  and  ability,  at  the  head  of 
one  of  the  most  difficult  and  arduous  bureaus  of  the  military 
department,  and  has  left  to  the  country  lasting  monuments 
of  his  skill  and  science  in  the  construction  of  various  mag- 
nificent fortifications."  .  .  .  "While  thus  honorably  and 
usefully  employed  he  was  constantly  confided  in  by  his 
country,  and  never  abused  her  confidence  in  the  disburse, 
nient  of  immense  sums  of  money,  and  lived  honored  and 
respected  by  all  classes  of  men,  with  no  t.aint  of  suspicion 
attaching  to  his  name."  In  support  of  his  plea  that  the 
power  exercised  by  the  President  in  summarily  dismissing 
him  was  arbitrary  and  illegal.  Gen.  Gratiot  exhibited  a 
mass  of  testimony  which  the  committee  said  was  entitled 
to  be  "calmly  weighed  and  measured;"  and  in  support  of 
his  second  plea,  he  denied  totally  the  truth  of  the  charge 
of  defalcation,  and  contended  "that  a  just  and  legal  adjust- 
ment of  his  accounts  will  bring  the  U.  S.  in  debt  to  him — 
that  he  was  then,  and  is  now,  prepared  for  an  equit.ible 
settlement."  In  conclusion,  the  committee  reported,  "It 
seems  to  the  committee  that  both  the  pleas  are  reasonable, 
and  should  receive  attention,  urged  as  they  are  with  the 
earnestness  of  conscious  rectitude  by  a  gallant  soldier,  who 
has  acquired  a  right  to  be  heard  from  the  blood  he  has 
spilled  in  battle."^  The  ease  of  Gen.  Gratiot  was  never 
afterwards  reopened,  and  after  holding  a  clerkship  in  the 
hand  oflice  at  Washington  from  1840  to  1855,  he  died  in  des- 
titute eireumstanecs  at  St.  Louis,  Mo.,  May  IS,  1855. 

G.  C.  Simmons. 

Grat'is,  post-tp.  of  Preble  co.,  0.     Pop.  2023. 
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Gra'titis  FQlis'cuSy  n  Roman  poet  of  whom  nothing 
ifi  known  Imt  thi>  three  fotlonin;;;  circumstances:  he  wtis  a 
contemporary  of  Virgil  (see  Ovid,  Epiitlei  from  Pontu*  /J'., 
16,  :{3);  he  wrote  a  poem  upon  the  chase  entitled  Cynegeti- 
coH  Liber;  and  this  poem  was  so  entirely  forgotten  at  the 
tiiho  of  Nuineriauu>  (2S3  a.  d.)  that  Neincsianus,  writing 
on  the  same  subject,  could  assert  that  ho  entered  on  a  hlth- 
crlo  untrodden  ]»ath.  The  poem,  consisting  of  i)40  hexam- 
eters, has  come  down  to  us  through  one  t^ingle  MS.,  dis- 
covered in  France  in  (he  l)o;;iniiing  of  the  sixteenth  century, 
printed  in  Venice  in  1  J^tt,  translated  into  English  verso  by 
Christopher  W'aso  in  1C54,  and  into  German  verse  by  Per- 
Ict  in  1S2G. 

Gralry  ( Atgitste  Joseph  Ali'Monsi:).  b.  at  T/ilIe,  France, 
Miir.  ;ji),  ISOo:  studied  at  the  Kcole  Polytechnique;  be- 
came in  1S41  director  of  the  College  Ste.  liarbc.  Paris:  al- 
moner of  the  higher  normal  school  1840-01:  was  one  of 
the  rcorganizers  of  the  Oratory  of  the  Immaculntc  Con- 
ception, and  became  an  instructor  of  youth  ;  vicar-gcneral 
of  the  diocese  of  Orleans  IS61  ;  professor  of  moral  the- 
ology in  the  Sorhonno  180;t;  was  chosen  to  the  French 
Academy  lS(i7;  left  the  Oratory  iSliO.  D.  at  Moutreaux, 
Switzerland,  Feb.  0,  1S72.  Author  of  La  ConnaisHnnce  de 
OicH  (18oj):  Cmtrit  <le  phUonophie  (1865-57);  Logique 
(!S5f));  Puijc  :  m^(lifation9  hinhirfqiics  et  rc?/*//cK«M  (  I8G2) ; 
Lrit  Soiirren^  conteiU  pour  In  vondHite  (U  Vesprit  (18G1-G2) ; 
PUU'ntophU  dn  Credo  (I SGI);  Couniifntitrictf  on  8t.  Mat- 
thew (186.*.);  J«f»j(«  ChrtHt  (addressed  to  Kenan,  1^64);  Lc$ 
aopftfaten  et  la  critique  (IS64) ;  La  mor<t(c  et  la  loi  de  Vlnn- 
toire  (1868),  and  other  works.  Shortly  before  his  death 
ho  accepted  the  definitions  of  the  Vatican  Council,  which 
be  had  hitherto  opposed. 

Grat'tnny  post-tp.  of  Kent  co.,  Mich.     Pop.  1297. 

Gratt:in  ■  l[KNitv).  b.  at  Duidin,  Ireland.  July  3,  174G; 
graduated  at  Trinity  College  in  17G7;  studied  at  the  Mid- 
dle Temple,  Lonrlon,  and  was  admitted  to  the  Irish  bar  in 
1772:  was  a  member  of  the  Irish  Parliament  in  1775  from 
Charlton  :  brought  forward  in  17S0  and  1782  tho  famous 
Uill  of  Rights,  asserting  the  right  of  Ireland  to  sejf-gov- 
crnmeiit,  and  for  iii^  earnestnt'ss  was  presented  with  a  valu- 
able estate  by  the  Parliament;  was  in  1790  returned  from 
Dublin  :  opposed  alike  the  rebellious  schemes  of  the  United 
Irishmen  and  the  union  with  Groat  Britain  ;  entered  tho 
imperial  Parliament  in  ISIIj:  advocated  Catholic  emanci- 
pation with  great  zc:tl,anrl  wore  himself  out  with  labors  in 
behalf  of  Ireland.  I>.  in  London  May  14,  1820.  Person- 
ally, Grattan  was  small  and  of  unprepossessing  appearance; 
his  private  character  was  pure  and  noble. 

(■r&tZf  city  of  Austria,  the  capital  of  Styria,  situated  on 
both  ai'lc-^  of  the  Mur  at  an  elevation  of  1047  feet  above  the 
level  of  the  sc:i,  anil  ffirming  the  prineipal  station  on  the 
route  from  Vienna  to  Trieste.  It  is  an  old  town,  with  nar- 
row and  crooked  streets,  but  its  surroundings  ore  very  pic- 
turesque, and  it  contains  many  interesting  buildings.  Tho 
caflii'dral  of  St.  Agidi  was  built  in  I  102  ;  the  ehureh  of  St. 
[jeonhard  in  12><;J;  the  niausrdeum  of  Ferdinand  IT.  in 
IG15.  Besides  these  buildings  is  the  c)Id  dueal  jialace,  a 
structure  of  great  interest.  GrUtx  has  a  university  and 
many  good  educational  institutions.  Its  manufactures  of 
steel  and  iron  wares  and  saltpetre  are  large,  and  its  trade 
very  extensive.     Pop.  80,732. 

<-ratz,  post  b.  of  Dauphin  co.,  Pa.     Pop.  3S6. 

Graii'denz,  triwn  of  Prussia,  in  the  province  of  West 
Prussia,  on  the  right  bank  of  the  Vistula.  It  has  manu- 
factures of  cotton  au'l  wool,  and  elo-e  by  lies  the  fortress  of 
Qraudenz,  construeted  by  Freileriek  II.,  and  commanding 
the  course  of  the  Vistula.     Pop.  15,659. 

Grau'wnckc  [Gcr.,  "gray  flint"],  often  half  Angli- 
cised as  (arnywackef  a  sort  ofconglomerate  found  in  vari- 
ous strata,  chietly  Cambrian  and  Silurian.  Tho  term  is 
not  often  used  in  this  country. 

ilrnvo  Creek,  W.  Va.     See  Mor.vDavii.LE. 

Grav'el,  ii  colleeiion  of  small  pieces  of  stone,  of  which 
the  constituents  arc  larger  than  those  of  sand  uiwl  ^muller 
than  those  of  shingle.  Gravel  is  a  deposit  usually  made  liy 
currents  of  water.  In  all  but  the  more  recent  formations 
it  is  frequently  found  cemented  into  a  mass  called  conglom- 
erate, lime,  iron,  or  siliceous  matter  constituting  the  cement. 

(■ravt^lf  a  disease  manifested  by  the  formalinn  r>f  timall 
concretions  either  iu  the  kidneys  or  bladdr-r,  and  their  ex- 
pulsion with  the  urino.  They  are  generally  composed  of 
some  of  the  salts  of  urine,  and  are  ilepnsited  either  on  ac- 
count of  ijoing  in  abnormal  iibumliinee,  or  in  conscqticnce  . 
of  tho  urine  not  being  of  lh«  proper  reartion  to  hold  them 
in  solution.  When  they  form  in  the  kidneys,  Ihey  some- 
times cause  the  most  cxeruoialing  pain  when  passing  along 
the  ureter  to  the  bladder,  giving  rise  to  what  is  com- 
monly known  ay  renal  colic.     Gravel  may  be  divided  into 


three  varieties,  according  to  its  composition — viz.  (1)  uric 
Bc id  or  red  gravel  (sec  Lithic-Acio  Diathesis);  (2)  oxa- 
late of  lime  (sec  OxALuniA) ;  {'■'>)  phosphatic  deposits  (gee 
Piiosi*nATir-A('iD  Diathesis).  Other  rare  varieties  are  men- 
tioned in  the  art.  Calcii-is  (which  see). 

EnwARD  J.  Beiimingham. 
(Iravclincs,  town  nf  Franco,  in  the  department  of  Nord, 
on  the  Aa.  where  it  falls  into  the  Knglish  Channel.     It   is 
fortified,  but  most  famous  from  (he  battle  in  which  the  count 
Egmnnt  defeated  the  French  in  1558.     Pop.  G42S. 

Grav'elly  Springs^  post-tp.  of  Lauderdale  co.,  Ala. 
Pop.  862. 

Oravclotte,  Battle  of,  Aug.  18.  1870,  also  called  the 
Battlk  or  Kkzonvii.i.t:,  or.  by  the  French,  the  BATtLt:  of 
St.  Privat,  was  the  greatest  and  bloodiest  battle  of  the 
Franco-German  war  of  1870-71.  By  the  battle  of  Vionvillc 
(Aug.  Ifi)  the  French  army  was  prevented  from  marching 
to  \'erdun,  ami  Bazainc  concentrated  his  forces  nearer 
Metz,  and  occupied,  with  his  front  facing  \V.,  a  favorable 
defensive  po.-ition,  marked  by  the  points  of  St.  Privat, 
Amanvillers,  Verncville,  and  Ko/.criculles.  On  the  morn- 
ing (if  tho  tSth  the  Germans  were  still  in  doubt  whetherthe 
enemy  would  march  towards  the  N.  or  whether  he  would 
keep  his  ground.  An  attack  was  expected  on  the  day  be- 
fore, but  none  took  place.  King  "William  then  ordered 
that  the  whole  army  should  make  a  great  circuitous  move- 
ment to  the  right,  so  that  the  left  wing  would  fall  in  with 
the  enemy  if  he  tried  to  march  oft',  wliile  the  right  wing  and 
the  centre  kept  him  where  he  was.  Soon  reports  came 
from  the  outposts  that  the  Freneh  had  not  marched  off,  but 
were  before  Mutz;  and  at  10  o'clock  orders  were  given  that 
tho  army  corps  as  they  came  in  should  wheel  round  to  tho 
right,  against  tho  front  of  the  enemy.  Tho  centre  of  the 
French  army  was  first  attacked,  the  Uth  corps  planting  its 
batteries  at  noon  on  the  hill  of  Verneville.  and  opening  a 
violent  tire  on  the  Freneh  batteries  at  Stc.  Marie.  St.  Privat, 
and  Amanvillers.  But  it  was  7  o'clock  p.  m.  when  St.  Pri- 
vat was  taken,  and  it  was  comiiletely  dark  when  the  battle 
was  finally  decided  by  the  failure  of  the  attempt  at  break- 
ing through  the  German  lines  at  Gravelottc;  the  French 
army  was  now  shut  up  in  Metz.  and  could  not  escape.  The 
Germans,  numbering  211,0110.  lost  904  officers  and  19,658 
men;  the  French,  numbering  140,000,  lost  609  officers  and 
11,005  men.  ArcusT  Niemann. 

Grave!  Walls,  so  called,  are  composed  of  a  mortar  of 
cement  or  lime  tilled  in  with  gravel,  stones  of  considerable 
size,  pieces  of  slag,  and  the  like.  The  mass  is  laid  up  in  a 
casing  of  boards,  kept  from  spreading  by  means  of  slips  of 
wood  passing  from  the  inside  to  the  outside  tier  of  boards. 
These  slips  may  bo  left  in.  The  material  should  be  well 
rammed,  and  kept  covered  from  rain  until  dry.  Door  and 
win<low  frames  can  be  set  in  as  the  wall  goes  up.  An  oc- 
tagonal ground-plan  is  a  favorite  one  for  this  material, 
which  is,  however,  not  as  much  employed  as  formerly. 

Graves,  county  in  the  AV.  of  Kentucky,  bordering 
on  Tennessee.  Area.  515  square  miles.  It  is  level  and 
fertile.  Cattle,  tobacco,  grain,  and  wool  are  leading  prod- 
ucts. It  is  traversed  by  the  New  Orleans  and  Oiiio  B.  B. 
Cap.  MayfieM.      Pop.  r9,;i98. 

Gravesaiid.     See  *S  Gkavi:sandi;. 

(■raveseml,  town  of  Kngland.  in  tho  county  of  Kent, 
on  the  right  bank  of  the  Thames.  20  miles  below  Lonthm, 
to  whoso  inhabitants  it  affords  a  pleasant  holiday  resort, 
on  account  of  its  fresh  air  and  beautiful  scenery.  Pop.  of 
town.  21,l8:t;  of  b.  27,451. 

Gravesencl,  post-v.  and  tp.  of  Kings  co.,  N.  V..  on 
the  lower  bay  of  New  York.  The  tp.  includes  Coney  Isl- 
and, and  is  on  the  Brooklyn  Bath  and  Coney  Island  U.  U. 

Pop.  21 :; I. 

(iravesvillc,  ])03trV.  of  Herkimer  co.,  N.  Y.,  in  Russia 

tp.       Pop.  67. 

Gravi'na,  town  of  Italy,  in  tho  province  of  Bari  dello 
Puglia.  situated  in  a  very  fertile  district,  with  considerable 
commerce  and  industry.    It  is  a  bishop's  see.    Pop.  14.413. 

(•ravila'tion  is.  in  its  widest  sense,  the  temlency  which 
all  ln»dies  exhibit  to  approach  each  other  with  a  force  di- 
rcetly  us  Ibeir  inass<s.  and  inversely  proportional  to  tho 
square  of  the  distance  between  them.  Two  misapprehen- 
sions respecting  this  force  are  so  widely  prevalent,  oxen 
ann)ng  men  of  intelligenec,  that  it  is  worth  while  to  prc- 
fent  such  a  view  of  the  subject  as  shall  remove  them. 
Thoy  are  (I)  that  gravitation  was  first  disoivered  by  Sir 
Isaac  Newton  ;  and  ( 2)  that  it  is  simply  a  theory  to  account 
for  Ihe  celoslial  motions,  which  maybe  hereafter  disiiroved 
and  superseded  by  some  other  theory.  Neither  o(  these 
views  is  strictly  correct.  Tin'  xvor'i  "gravitation,''  de- 
rived from  the  Latin  f/»*«n'i'/(M.  literally  means  hetivinesH  or 
weightincss,  {»r,  more  exactly,  the  act  or  quality  of  being 
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heavy.  That  bodies  in  general  tend  to  fall  toward  tho 
earth  is  known  to  all  even  from  earliest  infancy;  and  as 
this  tendency  is  gravitation,  gravitation  has  been  known 
to  all  men  in  all  times.  What  Newton  did  was  to  show 
that  the  same  force  which  causes  a  stono  to  fall  extends  to 
the  moon  and  holds  her  in  her  orbit,  and  is  only  a  special 
case  of  a  force  which  extends  through  the  entire  solar  sys- 
tem. He  showed  that  the  planets  tend  to  fall  toward  the 
sun,  the  satellites  toward  the  planets,  and  the  moon  toward 
the  earth,  according  to  the  same  law  by  which  an  apple 
falls  to  the  ground.  With  this  view  of  gravitation,  the 
correction  of  tho  second  misapprehension  becomes  easy.  If 
gravitation  is  to  bo  entirely  disproved,  we  must  begin  by 
disproving  the  theory  that  heavy  liodies  tend  to  fall  ;  and 
this  no  one  thinks  of  doing.  If  any  one  siippor-cs  that  the 
general  fact  that  it  extends  to  the  heavens  maj*.  at  some 
time,  be  disproved,  we  have  only  to  say  that  the  gravitation 
of  the  satellites  to  their  planets  and  of  the  planets  toward 
the  sun  is  seen  by  the  astronomer  as  clearly  as  the  falling 
of  raindrops  is  seen  by  the  ordinary  spectator.  The  only 
point  in  which  the  evidence  in  the  one  case  falls  short  of 
that  in  the  other  is  that  the  astronomer  must  depend  on 
sight  alone,  and  cannot  feel  the  heavenly  bodies  as  men 
can  feel  a  stone.  The  evidence  of  sight  is,  however,  so 
clear  that  that  of  touch  is  entirely  unnecessary. 

To  the  mathematician  the  passage  from  the  gravitation 
of  an  apple  to  that  of  tho  moon  is  quite  simple  and  easy, 
but  the  non-mathematical  reader  may  not  at  first  sight  sec 
bow  the  moon  can  be  constantly  falling  toward  the  earth 
without  ever  coming  any  nearer.  The  following  illustra- 
tion will  make  the  matter  clear.  Any  one  can  understand 
the  law  of  falling  bodies,  by  which  a  body  falls  16  feet  the 
first  second.  3  times  that  distance  the  next,  o  times  tho 
third  second,  and  so  on.  If.  in  place  of  falling,  the  body 
is  projected  horizontally — like  a  cannon-ball,  for  example 
— it  will  fall  16  feet  out  of  the  straight  line  in  which  it  is 
projected  during  the  first  second,  3  times  that  distance  the 
next,  and  so  on.  the  same  as  if  dropped  from  a  state  of 
rest.     In  the  annexed  figure  let  A  B  represent  a  portion  of 
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the  curved  surface  of  the  earth,  and  A  D  a  straight  line, 
horizontal  at  A,  or  the  line  along  which  an  observer  at  A 
would  sight  if  he  set  a  small  telescope  in  a  horizontal  po- 
sition. Then,  owing  to  the  curvature  of  the  earth,  the  sur- 
face will  fall  away  from  this  line  of  sight  at  the  rate  of  about 
8  inches  in  the  first  mile,  24  inches  more  in  the  second  mile, 
and  so  on.  In  5  miles  the  fall  will  amount  to  16  feet,  in 
10  miles,  in  addition  to  this  sixteen  feet,  three  times  that 
distance  will  be  added,  and  so  on,  the  law  being  the  same 
with  that  of  a  falling  body.  Now,  let  A  C  be  a  high  steep 
mountain  from  the  summit  of  which  a  cannon-ball  is  fired 
in  the  horizontal  direction  C  E.  The  greater  the  velocity 
with  which  the  shot  is  fired,  the  farther  it  will  go  before  it 
reaches  the  ground.  Suppose,  at  length,  that  we  should 
fire  it  with  a  velocity  of  .t  miles  a  second,  and  that  it  should 
meet  with  no  resistance  from  tho  air.  Suppose  e  to  be  the 
point  on  the  line  5  miles  from  C.  Since  it  would  reach  this 
point  in  one  second,  it  follows  from  the  law  of  falling  bod- 
ies just  cited  that  it  will  have  dropped  16  feet  below  e. 
But  we  have  just  seen  that  the  earth  itself  curves  away  16 
feet  at  this  distance.  Hence,  the  shot  is  no  nearer  the 
earth  than  when  it  was  fired.  During  the  next  second, 
while  the  ball  would  go  to  E,  it  would  fall  4S  feet  more,  or 
64  feet  in  all.  But  here,  again,  the  earth  has  still  been 
rounding  off,  so  the  distance  D  B  is  64  feet.  Hence,  the 
ball  is  still  no  nearer  the  earth  than  when  it  was  fired, 
although  it  has  been  dropping  away  from  the  line  in  which 
it  was  fired  exactly  like  a  falling  boily.  ^[oreover.  meeting 
with  no  resistance,  it  is  going  on  with  undiminished  velo- 
city. And  just  as  it  has  been  falling  for  two  seconds  with- 
out getting  any  nearer  the  earth,  so  it  can  get  no  nearer 
in  the  third  second,  nor  the  fourth,  nor  any  subsequent 
second;  but  the  earth  will  constantly  curve  away  as  fast  as 
the  ball  can  drop.  Thus,  the  latter  will  pass  clear  round 
the  earth,  and  come  back  to  the  point  C  from  which  it 
started,  in  the  direction  of  the  arrow,  without  any  loss  of 
velocity.  The  time  of  revolution  will  be  about  an  hour  and 
twenty-four  minutes,  and  the  ball  will  thus  keep  on  revolv- 
ing round  the  earth  in  this  space  of  time.  In  other  words, 
the  ball  will  be  a  satellite  of  the  earth,  just  like  the  moon, 
only  much  nearer  and  revolving  much  faster. 

The  ball  we  have  just  described  is  deflected  from  a 
straight  line  16  feet  in  a  second.  The  way  in  which  New- 
ton proceeded  to  find  whether  the  moon  was  held  in  its 


orbit  by  the  gravitation  of  the  earth,  was  to  calculate  the 

amount  by  which  the  moon  was  deflected  from  a  straight 
line  every  second,  and  compare  this  with  the  gravitation 
of  the  earth.  It  was  already  known  from  observations  of 
the  moon's  parallax  that  her  mean  distance  was  3U  diame- 
ters of  the  earth.  But  the  diameter  of  the  earth  itself  was 
not  known  with  any  accuracy,  and  the  value  first  used  by 
him  was  one-half  too  small.  The  consequence  was,  that 
the  distance  of  tho  moon  he  used  in  his  calculations  was 
also  too  small,  and  the  result  did  not  agree  with  the  theory 
of  gravitation.  But  a  few  years  later  a  new  determination 
of  the  magnitude  of  the  earth  was  made  by  the  French 
geodesists,  which  enabled  Newton  to  repeat  bis  calculation 
with  exact  data.  He  now  found  that  the  moon  actually 
dropped  ^th  of  an  inch  in  a  second,  or  ^^\nj*^  ^^  ^^^  ^^  ^ 
stone  at  the  earth's  surface.  The  number  ^i6(10  being  tho 
square  of  60.  the  distance  of  the  moon  in  radii  of  the  earth, 
ho  was  enabled  to  announce  that  the  force  which  held  the 
moon  in  her  orbit  was  the  same  which  made  the  stone  fall, 
only  diminished  in  the  ratio  of  tho  square  of  the  moon's 
distance. 

The  next  step  iu  the  demonstration  was  to  show  that  the 
planets  were  held  in  their  orbits  by  a  force  directed  toward 
the  sun,  and  inversely  as  the  square  of  the  distance  from 
it.  This  demonstration  was  the  great  object  of  the  Prin- 
ci'pia,  and  the  data  from  which  Newton  set  out  were  the 
laws  of  Kepler.  From  the  law  that  equal  areas  were  de- 
scribed around  the  sun  in  equal  times  it  was  easy  to  show 
that  the  force  in  question  must  be  directed  toward  the  sun  ; 
and  from  the  relation  between  the  distances  of  the  planets 
and  their  times  of  revolution,  the  law  of  a  force  propor- 
tioned to  the  inverse  square  of  the  distance  followed  by  a 
very  simple  demonstration.  It  remained  to  prove  that  tho 
same  law  held  true  for  the  different  distances  of  one  and 
the  same  planet  from  the  sun  ;  in  other  words,  that  a  planet 
revolving  around  the  sun  under  the  influence  of  gravitation 
would  describe  an  ellipse  having  the  sun  in  its  focus.  This 
demonstration  occupied  the  attention  of  other  mathema- 
ticians, as  well  as  of  Newton,  but  the  latter  first  succeeded 
in  it,  and  in  doing  so  completed  the  theory  of  the  gravita- 
tion of  the  planets  toward  the  sun. 

The  next  step  was  to  apply  to  the  moon  the  combined 
gravitation  of  the  sun  and  earth.  It  was  known  that  this 
body  in  its  movement  showed  deviations  from  Kepler's 
laws,  and  Newton  succeeded  in  showing  that  most  of  these 
deviations  could  be  traced  to  the  attractive  force  of  the  sun. 
But  his  mathematics  wereinsufiicient  to  enable  him  to  calcu- 
late all  the  inequalities,  or  to  give  the  exact  values  of  those 
which  he  did  calculate.  Nevertheless,  his  success  was  suf- 
ficient to  justify  the  enunciation  of  the  greatest  law  of 
nature  ever  discovered  :  Eveiy  bo(fi/  in  nature  attracts  every 
other  body  with  a  force  directly  an  its  mass,  and  inverse/y  as 
the  square  of  its  distance.  If  this  law  is  true  in  all  its 
generality,  then  each  planet  must  be  attracted  by  every 
other  planet,  as  well  as  by  the  sun.  and  its  motion  must  be 
slightly  altered  by  these  attractions.  To  compute  the  effect 
of  these  attractions  is  a  problem  which  has  occupied  the 
attention  of  most  of  the  great  mathematicians  since  New- 
ton, and  the  result  has  been  that  the  most  complicated 
motions  of  the  heavenly  bodies  can  thus  be  predicted  years 
in  advance  with  a  degree  of  accuracy  limited  only  by  tho 
mathematician's  power  of  calculating  and  the  practical  as- 
tronomer's power  of  observing. 

Nor  has  the  demonstration  of  gravitation  been  limited 
to  the  sun,  moon,  and  planets.  Nearly  a  century  ago 
Maskelyne  determined  the  attraction  of  a  mountain,  and 
this  attraction  is  now  shown  whenever  accurate  observa- 
tions for  latitude  and  longitude  are  made  in  the  neighbor- 
hood of  great  mountain-chains.  Not  only  so,  but  Caven- 
dish and  Bailly  succeeded  in  measuring  the  attraction 
of  balls  of  lead  upon  very  delicately  balanced  weights, 
and  thus  found  the  mean  density  of  the  earth  to  be  about 
six  times  that  of  water.  Passing  from  the  smallest  things 
to  the  greatest,  Herschel  found  that  mnny  double  stars  re- 
volve around  each  other,  and  by  carefully  observing  those 
motions  his  successors  have  found  that  these  also  attract 
each  other  according  to  the  law  of  gravitation.  The  grav- 
itation of  widely  distant  stars  has  not  yet  been  seen,  but 
the  distances  of  these  bodies  from  us  and  from  each  other 
are  so  immense  that  thousands  and  perhaps  millions  of 
years  would  be  required  before  any  motion  due  to  gravita- 
tion could  be  perceived.  From  all  the  evidence  we  are 
justified  in  considering  the  mutual  gravitation  of  bodies  to 
be  a  universal  law  of  nature,  connecting  the  smallest  masses 
as  well  as  the  largest.  S.  Newcomb. 

Gravity,  Specific — relative  weight.  Absolute  weight 
is  the  weight  of  a  body  as  measured  by  the  units  of  ordi- 
nary metrology.  Relative  weight  is  the  weight  of  a  body 
as  measured  by  the  absolute  weight  of  some  other  body 
equal  to  it  in  bulk  taken  as  unity.  Specific  gravity  is  such 
relative  weight  when  the  measure  is  one  which  has  been 
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adopted  by  common  conscDt  to  be  a  stamiani  of  compari- 
son. Water  is  the  uuiversally  accepted  standnrd  for  all 
politic  ami  liquids;  air,  for  all  gases  and  vapurs.  But  as 
the  diineusious  of  bodies  change  with  temperature,  aud  in 
goirte  ca?c^  with  pre.-isure  also,  and  as  the  buoyant  power 
of  the  air  depends  on  the  same  conditions,  it  is  necfssary 
that  comparii^oDS  for  detcrmiuiug  ppecilic  gravitit-s  should 
be  made  at  certain  determinate  temperatures  and  slates  of 
barometric  pressure,  or  that  the  results  should  be  reduced 
to  such.  In  regard  to  the  standard  temperature  there  has 
been  no  general  agreement.  In  England,  G2°  F.  has  been 
usei  by  many  experimenters.  Others  both  in  England 
and  the  V.  S.  hare  used  60"  F.  Of  recent  years  there  has 
been  a  tendency  to  adopt  the  freezing-point  of  water  = 
32^  F.  =0**  C  or  the  temperature  of  the  maximum  density 
of  water,  which  is  4°  C.  =  39.1°  F.  Every  tabic  of  specific 
gravities  should  state  the  temperature  to  which  the  deter- 
minations have  been  referred.  As  to  the  standard  pressure, 
no  such  ditVerencc  of  usage  has  prevailed.  This  is  always 
taken  at  .(0  inches  of  mercury,  or  700  millimetres. 

To  ascertain  the  specitic  gravity  of  a  liquid,  the  expe- 
dient which  naturally  fiugg;ests  itself  is  to  till  with  water 
any  convenient  vessel  up  to  a  certain  point  and  weigh  it; 
and  afterwards  to  weigh  the  same  vessel  filled  to  the  same 
point  with  the  liquid.  The  weight  of  the  vessel  having 
been  deducted  in  both  cases,  the  specific  gravity  is  equal 
to  the  .second  weight  divided  by  the  first;  and  it  will  be 
greater  or  less  than  unity  according  as  the  liquid  is  more 
or  le."*;*  dense  than  water.  For  convenience  in  aclual  prac- 
tice, a  light  vessel  is  constructed  for  these  determinations, 
in  the  form  of  a  bottle  with  a  narrow  neck  (Fig.  1)  capa- 
Kio.  !.  Fl«.  2. 


blc  of  containing  lOUO  grain^^  or  lUO  grammes  of  water  at 
the  standard  temperature.  The  weight  of  the  liquid  in 
grains    or  grammes   then   directly  expresses    the    specific 
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gravity,  the  decimal  point  being  suitably  placed.  A  mark 
on  the  neek  shows  exaetly  to  what  point  the  bottle  is  to  he 
filled.  Two  murks  are  sometimes  made  to  indicate  the 
ends  and  the  middle  point  of  the  curve  in  the  surface  of  the 
fluid,  produced  by  capillarity.  In  some  instances  also  the 
bottle  is  made  with  a  perforated  stopper  ( Fig.  2),  and  after 
being  entirely  filled  to  the  lip.  is  closed  by  putting  in  the 
^topper.  the  excess  of  tluid  overflowing.  The  exterior  must 
then  be  carefully  dried  before  weighing.  With  every  spe- 
cific-gravity bottle  a  eounterpoise  weight  is  furnished  by 
the  maker,  which  exactly  balances  the  weight  of  the  bottle 
when  empty.  Placing  this  in  the  opposite  scale,  the  addi- 
tional weights  necessary  will  be  only  the  weight  of  the  con- 
tents. The  specific  gravities  of  liquids  may  also  be  deter- 
mined expeditiously  by  instruments  constructed  expressly 
for  the  purpose,  called  generally  hydrometers,  but  variously 
named  according  to  the  nature  of  the  liquid  l^or  which  they 
are  specially  intended.  (Sec  Hvdromktkh.) 

The  specific  gravity  of  a  solid  could  be  ascertained  by 
giving  to  a  portion  of  the  solid  such  regular  shape  as  to 
allow  an  accurate  determination  of  its  dimensions,  and 
then  dividing  its  weight  by  the  weight  of  an  equal  bulk 
of  water.  But  this  would  be  in  general  practically  impos- 
sible;  and  it,  is  not  necessary.  Advantage  is  taken  of  the 
Archimedean  prineiple,  that  a  solid  body  immersed  in  a 
liquid  is  buoyed  up,  or  made  apparently  lighter,  by  an 
amount  equal  to  the  \veight  of  the  liquid  it  displaces. 
Hence,  to  a^^certain  the  spteific  gravity  of  a  solid,  it  is  first 
carefully  weighed  in  the  air,  and  then,  being  suspended  by 
a  slender  thread,  is  immersed  in  water  and  weighed  again. 
The  difference  between  these  two  weights  is  made  the  di- 
visor, and  the  total  weight  of  the  solid,  the  dividend;  the 
quotient  being  the  specific  gravity  sought.  If  the  temper- 
ature and  pressure  at  the  time  of  making  the  determination 
are  not  those  adopted  as  standard,  the  result  mut^t  be  eor- 
rected,  or  reduced  to  standard;  a  process  for  which  rules 
will  be  found  in  systematic  treatises  on  physics.  Should 
the  solid  be  too  light  to  sink,  a  sinker  is  attached  to  it, 
and  the  water-weight  [weight  of  equal  bulk  of  water]  of 
the  two  together  is  ascertained  n.s  altove.  From  this  is 
afterwards  deducted  the  water-weight  of  the  sinker  alone, 
and  the  remainder  is  the  water-weight  of  the  solid  itself, 
which  is  to  be  used  as  the  divisor. 

The  arithmetical  operations  necessary  in  computing  and 
reducing  specific  gravities,  involving  generally  divisors  and 
factors  of  several  places  of  figures,  are  troublesome.  They 
may  be  avoided  by  the  use  of  a  balance  constructed  on  a 
plan  devised  by  the  writer  of  this  article,  aud  represented 
in  Fig.  ;j,  which  gives  specific  gravities  by  simple  inspec- 
3. 


tion.  This  bahinee  differs  from  onlinary  balances  only  in 
having  the  beam  A  It  divided  lo  units",  tenths,  and  liun- 
drodlhs  of  Icngfh.  and  two  index-needles,  I  and  I',  the  first 
for  determining  the  position  of  horizoiitalily,  as  in  the  enin- 
rnnii  luilance,  and  the  other  movable  about  a  pivul  of  wliirh 


the  centre  Ib  coincident  with  the  bearing  knife-edge  of  the 
beam.  Moreover,  as  the  grailuated  edge  of  the  beam  is  in 
a  line  with  the  bearing  points,  the  ball  C  is  placed  above 
the  middle  point  to  prevent  the  centre  of  gravity  from  fall- 
ing too  low.     Thoso  modifieutions  do  not  in  uny  manner 
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interfere  with  the  usefulness  of  the  balance  for  the  ordi- 
nary purposes  of  weighing.  When  empluTcJ  for  determin- 
ing specific  grarities,  the  scale  pans  commonly  used  are  re- 
moved, and  two  open  loops  of  wire  L,  L,  about  two  and  a 
half  or  three  inches  long,  arc  suspended  from  the  ends  of 
the  beam,  which  slill  maintains  its  equilibrium  after  their 
attachment.  The  body  under  examination  is  fastened  by 
a  slender  thread  to  the  right-hand  loop,  and  beneath  it; 
while  to  the  left-hand  loop  is  suspended  a  pendant  P  de- 
sicned  to  receive  the  weights  which  are  to  serve  as  a  coun- 
terpoise. This  pendant  is  itself  a  part  of  the  counterpoise, 
and  is  so  constructed  as  separately  to  weigh  one  gramme. 
It  consists  of  a  stem  curved  into  a  hook  at  top  as  shown  at 
P'  on  the  right,  provided  below  with  a  disk,  through  the  . 
centre  of  which  it  passes  (designed  to  hold  the  weights), 
and  carrying  at  bottom  a  small  cup,  into  which  may  be  in- 
troduced fine  sand  instead  of  small  weights,  to  complete 
the  counterpoise.  The  weights  are  disks,  notched  to  the 
centre,  in  order  that  they  may  be  placed  on  the  disk  of  the 
pendant  without  being  interfered  with  by  the  suspending 
wire.  They  are  of  different  values,  from  twenty  grammes 
to  one  centigramme.  For  smaller  fractions,  fine  sand  is 
used,  the  object  being  not  to  find  out  how  much  the  body 
weighs,  but  to  obtain  a  weight  which  is  its  e.xact  equipoise. 
After  a  true  equilibrium  has  been  established,  the  beam  is 
lifted,  and  the  water  vase  V  which  stands  beneath  the  sus- 
pended body  is  raised  till  the  body  is  completely  immersed. 
This  vase  is  furnished  with  a  thermometer,  T,  to  show  the 
temperature  of  the  contained  water.  A  pendant,  exactly 
similar  to  th.at  used  in  the  first  weighing,  is  now  placed 
within  the  right-hand  loop,  over  the  immersed  body,  and 
weights  are  added  to  this  until  the  equilibrium  destroyed 
by  the  immersion  is  once  more  established.  The  total 
weight  is  the  weight  of  the  water  displaced.  The  beam  is 
now  lifted  again,  the  vase  depressed,  and  the  body  removed. 
From  a  little  table  of  numbers,  with  temperatures  from  10° 
to  2o°  C,  at  the  top,  and  cubic  centimetres  (represented 
for  this  purpose  by  gramme  weights)  at  the  side,  is  taken 
a  correction  for  the  reduction  from  the  temperature  of  ob- 
servation to  4°  C.  (the  temperature  of  the  maximum  density 
of  water),  an<l  this  amount  is  added  to  the  pendant  in  the 
loop.  The  left-hand  pendant  is  then  removed  from  the  ex- 
tremity of  its  arm.  and  placed  at  the  unit  division  on  the 
same  arm  ;  and  the  right-hand  pendant  is  suspended  on  the 
right  arm  at  such  a  distance  from  the  point  of  support  as 
to  produce  as  nearly  as  possible  an  equipoise.  The  divis- 
ions of  the  arm  being  only  to  hundredths,  perfect  equipoise 
will  not,  in  general,  be  in  this  manner  secured.  The  nearest 
division  short  of  equipoise  will  give  the  specific  gravity  to 
the  second  pl.ace  of  decimals.  For  the  third  and  fourth 
places,  the  movable  index  needle  above  referred  to  must  be 
used.  This  needle,  which  is  made  as  light  as  possible,  has 
its  centre  of  gravity  exactly  coincident  with  its  centre  of 
motion  ;  so  that  the  equilibrium  of  the  balanee  is  not  at  all 
affected  by  its  change  of  position  when  without  a  load. 
But  at  a  distance  from  the  centre  equal  to  one-tenth  of  its 
entire  length,  it  has  a  pin  standing  at  right  angles  to  it:)elf, 
upon  which  may  be  placed  weights  which  are  made  disk- 
shaped,  with  a  hole  through  them  at  the  centre.  The  con- 
struction is  better  seen  in  the  perspective  view  on  the  right. 
A  set  of  weights  for  the  neetUe  is  provided,  each  being 
one-tenth  part  of  the  corresponding  weight  used  with  the 
pendants;  and  the  load  placed  on  the  needle  is  one-tenth 
of  that  of  the  right-hand  pendant,  including  the  pendant 
itself.  The  needle,  thus  loaded,  is  then  moved  on  its  }>ivot 
toward  the  right,  far  enough  to  make  the  equilibrium,  which 
had  been  previously  almost  attained,  quite  perfect;  and 
when  in  this  position  the  reading  of  its  scale  will  give  the 
third  and  fourth  places  of  decimals  in  the  specific  gravity 
sought.  It  will  be  observed  that,  as  no  weights  are  used 
smaller  than  a  centigramme  in  weighing  the  body  immersed, 
the  completion  of  the  equipoise  being  effected  by  the  use 
of  fine  sand,  the  load  of  the  needle,  which  is  in  theory 
one-tenth  of  the  weight  of  the  pendant,  must  bo  a  trifle 
deficient,  no  account  being  taken  of  the  sand.  The  extreme 
deficiency,  however,  would  not  he  so  much  as  a  milligramme; 
and  this  would  usually  affect  only  the  sixth  decimal,  and 
would  never  afi'ect  the  fifth  by  more  than  a  single  unit. 

The  beam  A.  B  is  forty  centimetres  long,  each  arm  being 
twenty  centimetres.  There  are  four  unit  divisions  on  each 
arm.  For  specific  gravities  exceeding//iii-.  the  right-hand 
pend.ant  is  placed,  when  sinking  the  immersed  body,  at 
half-arm's  length.  The  specific  gravity  found  in  this  case, 
by  proceeding  as  before,  must  be  doubled  to  give  the  true 
result.  If  the  pendant  be  in  like  manner  placed  at  the 
quarter-arm's  length,  the  observed  specific  gravity  must  be 
quadrupled.  This  carries  the  determinations  up  to  sixteen; 
and  by  placing  the  ?<?/>-hand  pend:mt  at  o/ie-ia^/"the  unit 
distance  from  the  middle,  instead  of  the  entire  unit  dis- 
tance, they  may  be  advanced  to  thirty-two,  which  is  far 
beyond  the  actual  specific  gravity  of  any  known  substance. 


For  bodies  lighter  than  water,  a  loaded  cage  E  is  pro- 
vitled,  which  confines  and  sinks  them  V-»y  its  superior 
weight.  When  this  is  used,  a  counter[)oi8e  F  is  suspended 
witliin  the  left-hand  loop,  to  balance  it  during  the  weighing 
in  the  air;  and  there  is  a  second  one  to  be  used  for  the  same 
purpose  in  weighing  during  immersion.  For  the  specific 
gravity  of  liquids,  a  plunger  is  employed  having  an  ascer- 
tained displacement  in  standard  water  of  ten  or  one  hun- 
dred cubic  centiuK-tres;  and  this  is  couuter])oised  by  an 
exactly  equal  weight  upon  the  left-hand  arm.  Accordingly 
when  this  plunger,  thus  counterpoised,  is  immersed  in  a 
liquid  presented  for  examination,  the  figures  expressing 
the  metric  weight  required  to  re-establish  equilibrium  are 
themselves  a  direct  expression  of  the  specific  gravity. 

For  determining  the  specific  gravities  of  aeriform  bodicF, 
the  principle  of  buoyancy  is  practically  unavailable,  though 
not  so  theoretically.  Suppose  the  weight  of  a  bulky  solid 
weighed  in  vacuo  to  be  P,  and  the  apparent  weight  of  the 
same  solid  weighed  in  air  at  standard  density,  to  be  W. 
Then  if  p  be  the  weight  of  the  air  displaced  by  the  solid, 
and  10  that  of  the  air  displaced  by  the  counterpoising 
weights,  we  shall  have  for  the  actual  weight  of  the  air  dis- 
placed by  the  solid, 

p  =  P  -  W  -)-  ic 

And  if  the  same  solid  be  weighed  in  a  difi'erent  aeriform 
medium,  we  shall  have  (using  the  same  letters  accented  for 
the  corresponding  quantities) 

^'  =,  P  -  W'  -f  w'. 

Hence,  putting  S  for  specific  gravity, 
P-W'-Hu,' 

p_W-fw' 
If  the  weighings  are  made  with  platinum  weights,  the 
terms  m  and  w'  may  be  neglected,  since  they  could  in  no 
case  afi'ect  the  value  of  i?  more  than  a  unit  in  the  fifth 
decimal  place.  This  method  is  however  inapplicable,  on 
account  of  the  difiieulty  of  conducting  weighings  in  dilTer- 
ent  atmospheres.  There  are  moreover  many  gases  to  which 
the  apparatus  could  not  be  exposed  without  injury.  Tho 
method  actually  employed  in  making  these  determinations, 
is  to  fill  a  large  and  light  glass  globe  (previously  exhausted 
of  its  air)  with  the  gas  which  is  the  subject  of  experiment, 
and  to  weigh  it  thus  filled.  The  difl'erence  between  this 
weight  and  th.at  of  the  exhausted  globe  is  the  weight  of  tho 
conrained  gas;  and  this  divided  by  the  weight  of  the  equal 
bulk  of  air  similarly  ascertained,  gives  the  specific  gravity. 
Table  of  Specific  Gravities. 


Wcigtit 
Specific    per  cubic 


gravity,  inch  in 
pounds. 
Melnls. 

Platinum 21.1.50  .77.i 

Gold lU.t258  .697 

Mercury,  solid. ..14.391  ..566 

liquid.l.1..588  .489 

Lead 11.3.'M  .408 

Silver 10.472  .377 

Bismuth 9.S22  .::.53 

Copper 8.S7S  .316 

Iron  7.778  .280 

Tin  7.291  .-'62 

Zinc 6.862  .252 

Antimony 6.712  .242 

Arsenic' -5.763  .208 

Aluminum 2.670  .096 

Rocks  and  Minerals. 

Topaz,Oriental...4.0U  .145 

Emery 4.000  .144 

Diamond 3..520  .127 

Limestone,  white.3.1.56  .114 

Glass,  flint 3.078  .111 

"      crown 2..520  .091 

"     eom.green.2..520  .091 

"      plate .2.760  .099 

Alabaster .2.730  .098 

Marble,  statuary .2.718  .(»s 

Coral 2.700  .097 

Slate 2.672  .096 

Chalk 2.620  .094 

Granite,  Ab.  red..2.620  .09.5 

Gvpsum '2.2,86  .082 

Salt 2.131)  .077 

Clay 1.900  .068 

Sand,  river 1.880  .067 

'■      quartz  2.7.50  .099 

Coal,  anthracite...l.5:)0  .0.5.5 

■'    bituminous..l.270  .016 

Woods. 

Li^nunivita 1.3.^3  .04S 

Hnx 1.'280  .046 

Elir.ny  1.187  .043 

Mahogany.  Span..0.8.52  .031 

Oak,  Am.  white...0.779  .028 

"     English 0.777  .028 


Wci?lit 
Specific  per  cubic 
Sravitj.     iucli  in 


pounds. 

Beech 0.696  .025 

Ash 0.690  .025 

Maple .0.675  .02.5 

Pine,  red 0.657  .024 

"      while .0.553  .020 

Chestnut 0.606  .022 

Cedar,  -\nierican.0..554  .020 

Elm,  English 0..5S3  .020 

Fir,  spruce 0.512  .018 

Cork 0.240  .008 

Miscellaneous. 

Aeii,  phosphoric.l.sSO  .0ri6 

"     sulphuric. ..1.8)2  .066 

"      nitric 1..5o2  .044 

"     hydrochlor.1.270  .043 

"     acetic 1.062  .038 

Asphalt 2.,500  .090 

Ivory  1.822  .065 

Sugar 1.605  .058 

Blood 1.054  .0.38 

Beer,  lager 1.034  .037 

Milk 1.032  .037 

Cider 1.018  .036 

Water I.OOO  .036 

Camphor 0.988  .0:J5 

Beeswax 0.965  .034 

Lard 0.947  .034 

Butter 1)912  .0.34 

Oil,  linseed 0.940  .034 

"     whale 0.923  .0.33 

T.allow 0.934  .034 

India-niblK-r 0.9.33  .033 

Alcohol,  absolute.n.792  .028 

proof 0.916  .033 

Ether .0.716  .026 

Gases  and  Vaptm. 

Steam O.OOSSO 

Carb.  acid....0.00197 

Oxvgen 0.00143 

Atiiira.  air...0.00129 
defiant  cas.0.00127 

Nitroaen 0.0012.5 

Hydrogen....0.0000895 


.000317 
.000071 
.000051 
.000046 
.000046 
.00094.5 
.O0OM32 
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Gray,  tp.  of  White  co.,  Ark.     Pop.  22i2. 

(;ri»y,  po<t-tp.  ofCiimlicvliinil  co..  Me.,  If>  ni.X.ofPort- 
lauil,  has  .'i  churches  and  some  muiiufactures.     Pop.  1738. 

tiray,  Ip.  of  Edgcfuhl  co.,  S.  C.     Pop.  2533. 

(•ray  (.\i.ox/.o),  LL.Vi.,  h.  at  Townshcnd,  Windham  co., 
Vt.,  ill  ISO.S;  graduated  Irom  Auiherst  College  in  1834; 
was  professor  of  elieniistrv  and  natural  philosophy  at  An- 
dovcr  .Xcadcmy  ls:!7-t3  ;  professor  of  chemistry  in  Mary- 
land College;  principal  of  IJrooklyn  Seminary.  Author 
o(  EUinetlli  itf  Ckt:mintrii  [  lSj;il.  EleniftttH  ufWutitrul  Phiius- 
oph;i  (lS51),'ctc.     D.  iu  Brooklyn,  X.  Y.,  Mar.  10,  ISCO. 

<;ray  (Asa),  M.  D.,  LL.I).,  h.  at  Paris,  Oneida  co., 
N.  Y..  Nov.  l.**,  ISIO;  received  in  IS31  his  medical  degree 
at  the  Fairfield  College  of  Physicians  and  .burgeons,  Herki- 
mer CO.,  X.  Y. ;  studied  botany  with  the  late  Prof.  Torrcy 
of  New  York  ;  was  appointed  in  183  I  botanist  to  the  Wilkes 
expedition,  but  declined  the  post;  became  in  1812  Fisher 
professor  of  natural  history  in  Harvard  University,  from 
the  more  nclive  duties  of  which  position  he  retired  in  1873  ; 
became  in  1871  a  regent  of  tlic  Smithsonian  Institution. 
Dr.  tlray  has  long  been  recognized  throughout  the  scientific 
world  as  one  of  the  ablest  and  most  philosophic  of  botanists. 
Among  hia  numerous  writings  arc  Kftrnpitln  of  ftottnn/ 
(183111;  Miiiiiuil  of  llc,l(„nj  (1818);  the  unfinished  FInra 
of  Niirth  Amcricn,  by  himself^  and  Dr.  Torrey,  the  publica- 
tion of  which  was  commenced  in  1838:  Gcuern  Jiorrafi- 
Amei't'cnittt,  also  incomplete  (1848);  Botany  nf  the  U.S. 
Parijic  ExiilDrimj  h'j-jnilili'm  (18.04)  ;  numerous  important 
and  elaborate  papers  on  the  botany  of  the  West  and  South- 
west, published  in  the  Sniillt8i>ni\in  Cnutrihitlionfi.  MeiiioirSj 
etc.  of  the  American  .\cailemy  of  Arts  and  Sciences,  of 
which  he  was  for  ten  years  president,  and  in  various 
government  rc()orts :  also  JIoic  Plants  Orotr.  LvuHoits  in 
/tntant/,  and  other  works,  forming  a  series  of  admirable 
textbooks  upon  this  subject.  In  1861  appeared  his  »cc 
Examinaiiiin  of  Diirir'in's  Treniiai'.  He  is  editorially  con- 
nected with  the  .Xmt^ricun  Journal  of  Scii'nre  and  Artu,  and 
is  a  freriucnt  contributor  to  that  and  other  scicntifie  jour- 
nals in  Europe  and  the  U.S.  Kleetcd  member  of  Institute 
of  France,  Academy  of  Sciences.  July  29,  1878. 

Gray  (Davih)  was  b.  in  Edinburgh.  Scotland.  Nov.  0, 
lS:'.li:  emigrated  wilh  his  family  to  the  V.  S.  in  May.  18411, 
and  settled  in  Marijuettc  co,.  Wis.,  as  backwoodsman  and 
fttrnior.  In  18.01)  he  went  to  Buflalo,  N.  Y.,  and  three  years 
later  became  connected  with  the  Buffalo  Courier  &^  reporter. 
In  1808  ho  became  managing  and  general  editor  of  the 
same  paper,  a  position  which  he  now  holds.     J.  B.  Bisiior. 

Gray  (FnAsns  Cai.i.kv),  LI^.D.,  son  of  Lieut. -fiov.  Wil- 
liam (iray.  b.  at  Salem,  Esse.\  eo.,  Mass..  Sept.  19,  17!ll); 
graduated  from  Harvard  University  in  1809;  was  bred  a 
lawyer  :  was  jirivate  secretary  to  .1.  Q.  Adams  while  U.  S. 
minister  to  Russia;  was  often  in  tiie  legislature;  was  cor- 
responding secretary  of  the  .Academy  of  Arts  and  Sciences. 
He  was  an  early  i-onlributor  to  the  Sortli  .imeriran  Review; 
was  the  author  of  Prison  /)i-f:ij,line  in  1848.  Ho  bequeathed 
$.ill,Oilll  for  the  establishment  and  maintenance  of  a  museum 
of  comparative  zoology  in  connection  with  Harvard  Uni- 
versity ;  anil  also  a  collection  of  ifugravings  made  during 
his  lit"e.  probalily  tlio  largest  and  nnist  valualjle  of  any  in 
the  U.  S.  He  left,  in  addition,  a  sum  of  money  the  interest 
of  which  is  to  be  expended  for  the  increase  and  care  of  the 
collection,  and  provided  for  thu  publication  of  a  catabiguo 
of  the  engravings.  This  catalogue  has  since  been  prepared 
by  Mr.  Lotiis  Thies,  the  first  curator  of  the  collectitm.  It 
is  a  work  of  great  thoroughness  and  accuracy.  D.  ut  Bos- 
ton. .Mass.,  Dec.  29,  18iG. 

(pray  (rtKoncK  UonKiiT).  F.  R.  S.,  a  brother  of  .T.  E.  dray, 
was  li.  at  Little  Chelsea,  England,  .Inly  8,  ISIIS.  From  1821 
till  his  death  was  connected  wilh  the  British  Museum  as  a 
zoologist,  but  gavo  csjiecial  attention  tn  entom<)logy  and 
ornilbology.  Author  cd"  the  entomological  part  of  the  Eng- 
lish edition  of  Cuvier's  Animal  Kinijilom,  of  fienerti  of 
IliriU  (  1837-49),  Hand  Lint  of  the  S/ieciei  of  /ilVrfs  ( 1870), 

and  other  valuable  treatises.     I).  May  fi,  1872. 

Gray  (lh:NiiY  Pktkiis),  b,  in  New  York  City  .Tune  23, 
1  81'.l :  Iiegan  his  art-stmlies  with  Daniel  Ilunlingfon  in  I  S38, 
but  after  a  year's  practice  be  went  to  Kurttpe  to  slinly  the 
masterpieces  of  fori'ign  art.  In  1843  he  returned  to  New 
York,  but  for  a  short  time.  In  181(1  he  wont  abroad  again 
for  a  few  inonrbs,  after  which  he  liveil  in  New  York  tilt  the 
winter  of  1872.  when  he  went  to  Italy  and  stayed  two 
years.  (Jray  has  bi-cn  an  intlnstrious  painter;  his  port  rails 
number  some  ;>00.  But  his  reputation  rests  mainly  on  iiis 
ci>mposition  pictures,  the  subjects  of  which  arc  biblical, 
classical,  and  roniantie.  As  a  draughtsman  and  a  colorist 
he  stands  high.  Mr.  (!rny  was  for  several  lears  iiresident 
of  the  National  Academy  of  Design.  D.  in  .Sew  York  City 
Nov.  12,  1877.  0.  II.  FnoTiii.vuiiAM. 

(Jray  (.I»mn  En\vAKi>\  Pii.  D.,  F.  R.  S.  tibe  son  of  S.  F. 


(5ray,  a  savant  and  author),  wash,  in  1801)  at  Walsall,  Eng- 
land, and  educated  as  a  physician.  His  lather's  Arran</c- 
ment  of  llritiih  Plantu  (1821).  a  valnalile  treatise,  was 
raainlv  the  work  of  J.  E.  (iray.  From  1S24  to  1876  he  was 
prominently  connected  with  the  British  Museum  ;  was  one 
of  the  most  laborious  of  naturalists,  a  member  of  many 
learned  societies,  and  the  author  of  hundreds  of  scientific 
papers  and  of  many  valuable  catalogues.  He  published 
zoological  reports  ot'  the  expeditions  of  the  Erebus.  Terror, 
Sulphur,  and  other  historic  British  exploring  shijis  ;  crlited 
Turlon's  Manual  of  Land  and  Frenh-  Water  Slie/li  ;  wrote 
[llu«tratiouH  of  Indian  Zooloii;/,  etc.;  ami  took  a  promi- 
nent part  in  favor  of  sanitary  and  social  reforms.  D. 
Mar.  7,  IS7o. 

Gray  (Ront:nT),  b.  at  Tiverton,  R.  I.,  in  1755.  On  Sept. 
30,  1787,  the  sloop  Washington,  Capt.  (!ray.  sailed  from 
Boston  to  trade  with  the  natives  of  the  north-west  coast. 
Returning  in  1790,  via  Canton  (China),  Capt.  Gray  was 
the  first  man  to  carry  the  stars  and  stripes  around  the 
globe.  He  made  a  second  voyage,  and  May  11,  1791,  dis- 
covered the  river  which  is  now  called  Columbia.  D.  at 
Charleston,  S.  C,  in  180G. 

(Jray  (Teiohas),  LL.B.,  b.  in  Cornhill,  London,  Dec.  26, 
17111,  the  son  of  a  scrivener  of  brutal  temper  and  habits; 
was  educated  at  Eton  and  the  Peterhouse.  Cambridge; 
travelled  in  Italy  anil  France  (1739-41 )  with  Horace  Wal- 
]iole;  took  his  legal  degree  at  Cambridge  1742,  and  after- 
wards lived  at  the  university,  in  which  he  was  appointed 
professor  of  modern  history  in  1708,  but  never  actively  en- 
gaged in  the  duties  of  that  position.  D.  at  Cambridge 
July  24,  1771.  tJray's  fame  rests  almost  entirely  upon  his 
IClefjij  written  in  a  'Conntrij  r/iii)-./i//<i)-t/ (1 749),  which  has 
given  him  a  high  position  in  English  literature.  He  was 
a  man  of  delicate  and  n  fined  tastes,  retiring  and  sensitive, 
fond  of  learning,  art,  and  philosophic  studies,  almost  effem- 
inate in  manners,  and  of  conslilulionally  infirm  health. 
His  pnblislied  hellers  are  admiralde  in  style  and  nmtter, 
and  his  Lalin  verso  is  good.  The  Oilr  on  a  llixlant  Pros- 
pect of  Eton  ( 'oUeije  (1747),  Proijress  of  Porsij,  and  the  Hi/mn 
to  Adrersiti/  (\7-V2)  are  noleworlhy  among  his  other  poems. 
Mitford's  edition  of  his  works  (1814,  often  reprinted),  with 
a  memoir  and  notes,  is  one  of  tlio  best. 

(Jray  (William),  b.  at  Lynn,  Mass.,  June  27,1750:  be- 
came engaged  in  shijjping,  in  which  pursuit  he  amassed 
great  wealth,  having  at  otic  time  00  s()Uare-rigged  vessels- 
on  the  ocean  ;  was  lieulenant-governor  of  Massachusells  in 
1810,  having  before  this  been  a  State  senator.  D.  at  Bos- 
ton Nov.  4,  1825. 

(iray'lillg  (  TlnjmaUns',,  a  genus  of  fishes  of  the  family 


Michigan  Crayling. 

Salnionidiv,  resembling  the  trout  in  habits  and  character. 
It  is  one  of  the  best  of  tlie  game-fishes,  an  order  of  ai|uatio 
nobility  to  which  some  authorities  adroit  only  Iho  trout, 
salmon,  and  grayling.  The  T.  rulijaris  is  the  common 
grayling  of  Europe.  It  is  in  great  request  for  the  table. 
The  T.  tricolor  is  found  in  some  streams  of  Michigan  and 
in  the  head-waters  of  the  Yellowstone.  Its  discovery  has 
been  hailed  as  a  great  acquisition  to  the  anglers  of  the 
U.  S.  It  is  perhaps  identical  with  T.  tij/uifrr,  a  splendid 
inhabitant  of  the  far  northern  waters  of  British  .\nierica. 
There  are  other  species,  ehicMy  European  and  .Asiatic. 

(Jray  I'owtlcr.s.     Sec  Mimutuv.  .Mi:iu(Isal  Usks  op. 

(JraySoiI,  eoun'ly  of  W.  Cenlral  Kentucky.  Area,  700 
s(|iiare  miles,  lis  su'rfacc  is  undulating.  Coal,  iron.Iime- 
slone,  and  mineral  springs  abound.  Caltle.  lobacco,  grain, 
and  wool  are  leading  producls.    Cap.  Lilchfield.    P.  1 1,580. 

(irayson,  counly  of  Texas,  bounded  on  Ihe  N.  by  Iho 
Red  River.  Area.  O.'iO  square  miles.  Callle.  grain,  pork, 
and  cotton  are  staple  produils.  The  soil  is  fertile  and  well 
limbered.  It  is  inleiseeled  by  Ihe  Missouri  Kansas  and 
Texas  1!.  It.     Cap.  Sherman.     Pop,  14,387, 

(;rnys"il»connly  of  Yirgiuia.  bordering  on  North  Caro- 
lina, ami  ineliiiled  lielween  t\\c  Iwo  easlernmost  ranges  of 
the  Appalaebian  .Mounliiins.  It  abounds  in  iron  ami  other 
miniral  weallh.  and  is  a  good  grazing  region.  Hrain  and 
wold  are  leading  products.  Area,  340  aquaro  miles.  Cap. 
Independence.     Pop.  9587. 

(■rayHon,  post  v.,  oounly-scal  of  Carter  oo.,  Kentucky. 
Pop.  152. 
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GRAYSON— GREAT   BRITAIN. 


Grayson  (John  Buepkenridge),  b.  in  Kentucky  in 
ISOG;  graduated  from  the  U.  S.  Military  Academy,  and 
was  appointed  second  lieutenant  of  artillery  July,  1G20, 
first  lieutenant  1S34  ;  transferred  to  the  subsistence  depart- 
ment in  1S38,  with  the  rank  of  captain,  and  promoted  to  bo 
major  1S5!2 ;  as  au  artillery  officer  ho  served  in  garrison 
and  on  special  duty  until  isr>6.  with  the  exception  of  a  period 
(1835)  when  on  active  duty  in  tlie  field  in  Florida  against 
the  Seminole  Indians  ;  he  served  throughout  the  Mcnican 
war  as  Gen.  Scott's  chief  commissary,  and  for  gallant  con- 
duct at  Contrcras,  Churubusco,  and  ChapuUepec  was  brc- 
vettcd  laajor  and  lieutenant-colonel.  On  the  outbreak  of 
the  civil  war  he  resigned  his  commission,  and  was  appoint- 
ed a  brigadier-general  in  the  Confederate  sorvice.  D.  in 
Florida  in  1861.  G.  C.  Simmoxs. 

Graysou  (Williasi),  b.  in  Prince  William  co.,  Va., 
graduated  at  the  University  of  Oxford;  s'udicd  law,  and 
settled  at  Dumfries.  He  was  chosen  as  ai.Ic-de-camp  to 
Washington  in  1776  :  also  as  colonel  of  a  Virginia  regiment 
in  1777.  Ho  was  eminent  throughout  the  Hevolution  as  an 
officer  of  intrinsie  worth  and  undaunted  courage.  lie  was 
one  of  ihe  first  V.  S.  Senators  from  Virginia  in  1789.  D.  at 
Dumfries  Mar.  12,  1790. 

Grayson  (William),  b.  in  Maryland  17SG  ;  served  with 
distinction  in  both  houses  of  the  Maryland  Assembly  ;  also 
took  an  eminent  part  in  fho  struggle  to  acquire  a  new  and 
more  liberal  constitution  for  tho  State  in  1S3S;  was  gov- 
ernor 1838-41.     D.  July  9,  1SG8. 

Grayson  (William  JO,  b.  at  Beaufort.  S.  C.  in  Nov., 
1738;  graduated  at  South  Carolina  College  in  isOO;  was 
educated  (or  the  law;  occupied  the  office  of  commissioner 
in  equity  of  South  Carolina ;  became  a  member  of  the  State 
legislature  (1813);  a  State  Senator  ( 1S31 ) ;  held  the  posi- 
tion of  M.  C.  1S33-37.  and  in  1841  was  appointed  collector 
of  customs  at  Charleston.  S.  C.  by  Pres.  Taylor.  He  con- 
tributed many  articles  to  the  Southern  Review;  was  the 
author  of  The  Hirelhif/  and  thr  Slave  (1856),  Cliiaora,  and 
other  works.     D.  at  Newbern  Oct.  4,  1863. 

Gray's  Peak,  on  the  Rocky  Mountains,  is  in  Summit 
and  (^lear  Creek  cos.,  Col..  12  miles  W.  of  Georgetown.  It 
is  H.lfiR  feet  in  height.  Named  in  honor  of  Dr.  Asa  Gray, 
and  is  the  twin  of  Torrey's  Peak,  of  the  same  height. 

Grays'ville,  post-v.  of  Monroe  co.,  0.     Pop.  199. 

Gray'ville,  post-v.  and  tp.  of  White  co.,  HI.,  on  the 
Wabash  River  at  the  mouth  of  the  Bonpas  River,  on  the 
Cairo  and  Vincennes  R.  R.  A  portion  of  the  town  lies  in 
Edwards  eo.  It  has  2  weekly  newspapers,  1  bi-monthly 
religious  paper,  a  literary  society,  good  schools,  2  flouring 
and  3  saw  mills,  1  stave  and  2  furniture  factories,  2  planing 
mills,  and  3  hotels.  Pork  is  packed  and  grain  shipped  at 
this  point.  It  is  surrounded  by  a  ferrile  region.  Pop.  of 
tp.  1925.  Jonathan  Stuart,  Ed.  "  Rkpublican." 

GrazalB'ma,  town  of  Spain,  in  the  province  of  Cadi?. 
It  is  very  |ieculiarly  situated  behind  Sierra  dc  Ronda  and 
Cerro  de  St.  Christoval,  approachable  only  through  a  very 
narrow  pass.    Smuggling  is  largely  carried  on.    Pop.  G600. 

Grease  [akin  to  the  Lat.  erassns,  "tiiick"],  the  popu- 
l.ar  name  of  many  inferior  fats,  or  oils  which  are  solid  or 
semi-solid.  They  are  used  as  lubricants  for  wagon-wheels 
(in  which  case  a  little  tar  or  soda  increases  their  dura- 
bility) and  in  dressing  some  sorts  of  leather.  *' Mare's 
grease"'  is  the  oil  of  horses,  imported  from  South  America 
and  us?d  as  a  lubricant.  Many  kinds  of  grease  are  em- 
ployed in  making  soap,  candles,  and  glycerine, 

Grease-Wood,  the  Sarcobatus  vcfun'ciUatns,  a  plant 
of  the  order  Chenopodiaceae.  very  abundant  in  the  Far 
West  in  barren  places  which  are  charged  with  alkaline 
salts.     It  is  one  of  the  characteristic  plants  of  that  region. 

Great  Barrin^ton,  pnst-v.  and  (p.  of  Berkshire  co., 
Mass..  on  tlie  Housatonic  River  and  R.  R.  It  is  a  ]iromi- 
nent  and  pleasantly  situated  town,  surrounded  by  beauti- 
ful hills.  It  contains  manufactures  of  woollens,  cotton 
goods,  paper,  flocks,  pig  iron,  brick,  and  snw-mill  products. 
It  has  a  national  and  a  savings  bank,  a  weekly  newspaper, 
18  public  schools  (including  a  high  school ),  nnd  7  churches. 
The  post-villages  of  Van  Deuscnville  and  Housatonic  are 
within  the  town  limits.  It  is  a  popular  resort  in  summer, 
has  several  first-class  hotels,  is  supplied  with  gas  and  pure 
spring  water,  and  the  main  street  is  lined  with  grand  old 
elms.  The  ttwn  was  settled  in  1730,  incorporated  in  1701. 
and  until  1787  was  the  county-seat.  The  territory  was 
purchased  from  the  Indians,  and  originally  bore  tho  name 
of  the  Housatonic  Propriety.     Pop.  of  tp.  4320. 

Marcis  H.  Rogfhs,  En.  "  Coi'Rier." 

Great  Basin,  or  Fremont's  Basin,  the  great  area 
extending  westward  from  the  AVahsatch  Mountains  to  the 
Sierra  Nevada,  measuring  some  300  miles  N.  and  S.,  and 
350  E.  and  W.,  and  including  nearly  all  of  Nevada,  a  great 


part  of  Utah,  a  large  area  in  California,  and  smail  parts  of 
Wyoming,  Idaho,  and  Oregon.  Its  waters  do  not  reach 
tho  sea,  hence  it  is  called  a  basin.  It  is,  however,  in  re- 
ality, a  scries  of  basins,  mostly  long,  broken  N.-and-S.  val- 
leys lying  between  rugged  mountaiu-ranges.  Across  these 
ridges  and  valleys  the  valley  of  the  Humboldt  River  strikes 
diagonally,  afTording  the  only  practicable  railroad  route 
from  E.  to  W. — the  route  of  the  Central  Pacific  R.  R.  Tho 
climate  is  very  dry,  and  agriculture  is  not  practicable  with- 
out irrigation.  Tho  streams  are  small,  and  important  only 
for  irrigation  and  mining  purposes.  Tho  Humboldt,  Car- 
son, Rear,  Jordan,  Provo,  Beaver,  Sevier,  and  Weber  rivers 
are  the  largest.  Great  Salt  Lake  is  the  largest  body  of 
water,  and  Utah  Lnko  is  the  principal  fresh-water  fake. 
The  other  lakes,  some  of  them  mere  "'sinks"  or  marshy 
places,  are  partly  salt  and  partly  fresh,  while  some  are  com- 
posed of  highly  complex  chemical  solutions,  like  Mono 
Lake  in  Calirorni?..  Tho  climate  is  generally  healthful. 
"Whiie-pino"  timber  is  cut  on  some  of  the  mountains. 
There  is  a  considerable  grazing  industry.  Gold,  silver, 
lead,  borax,  salt,  sulphur,  and  soda-salts  are  abundant,  and 
tho  mining  interest  is  importaut.  The  basin  is  peculiarly 
exposed  to  the  ravages  of  tho  "hateful  grasshopper"  {Co- 
h-jitenus  sprctue). 

Great  Bear  Lake,  in  British  America,  under  the 
Arctic  Circle,  between  Ion.  117°  and  12."°  W.  It  has  an 
irregular  outline,  is  very  deep  and  clear,  abounds  in  fish, 
and  is  frozen  over  for  half  tho  year.  Area,  1  i,OCO  square 
miles. 

Great  Bend,  post-v,,  cap.  of  Barton  ca.,  Kan.,  on  tbo 
Arkansas  River  and  the  Atchison  Topeka  cind  Santa  P€ 
R.  R.,  near  the  centre  of  the  State.  It  has  a  bank,  a  ncws- 
p.aper,  a  large  brick  court-house,  a  graded  s^lionl  building, 
2  churches,  '1  hotels,  15  stores,  and  .a  large  tnidc. 

A.  J.  HoisiNGTON,  Ed,  "REcisTEn." 

Great  Bend,  post-b.  and  tp.  of  Susquehanna  co.,  Pa., 
14  miles  S.  E.  of  Biugh.amton,  N.  Y.,  on  the  Susquehanna, 
at  the  junction  of  the  Erie  and  the  Delaware  Lackawanna 
and  Western  R.  Rs.     Pop.  of  b.  8o5;  of  tp.  1431. 

Great  Britain  [Gr.'AAoutwi*»'^cro9,  BpcTTai'tic3)  r^cro? :  Lat. 
Albion,  Aiiij/iu,  iJntuintin].  Under  this  head  we  prupuse 
to  notice  the  United  Kingdom  of  Great  Britain  generally, 
and  refer  to  tlie  articles  uu  England,  Wales,  Scotland,  Ire- 
land, the  Isle  of  Man,  and  the  Channel  Islands  for  further 
particulars.  Great  Britain,  thus  called  to  distinguish  it  from 
Lesser  Britain  or  the  Bretagnc.  is  the  largest  island  in  Eu- 
rope, and,  next  to  Greenland,  Xcw  Guinea,  Borneo.  Mada- 
gascar, and  Sumatra,  the  largest  in  the  world.  It  is  sepa- 
rated from  the  continent  of  Europe  by  the  British  Channel 
( La  Manche  of  the  French),  the  narrowest  portion  of  which 
is  called  the  Strait  of  Dover  (Pas  de  Calais),  and  by  the 
German  Ocean  or  North  Sea,  and  from  Ireland  by  the  Irish 
Channel  or  Sea,  which  communicates  with  the  open  Atlan- 
tic through  the  North  and  St.  George's  channels.  The  isl- 
and of  Great  Britain  comprises  England,  Wales,  and  Scot- 
land, and  lies  bstwcen  lat.  49°  57'  :iO"  and  58°  40'  24"  N., 
and  between  Ion.  1°  46'  E.  and  6°  W  W.  of  Greenwich. 
Its  most  southerly  point  is  Lizard  Point  in  Cornwall;  its 
most  northerly,  Dunnet  Head  in  Caithness;  its  most  east- 
erly, Lowestoft  Ness  in  Norfolk,  and  its  most  westerly, 
Ardnamurchan  Point  in  Argvleshire.  Its  greatest  length 
is  fJOS  miles:  its  greatest  breadth,  between  the  Land's  End 
and  the  North  Foreland  in  Kent,  325.  Farther  N.  tho 
island  is  narrow.  Near  the  frontier  of  Scotland  it  is  only 
64  miles  across,  and  the  distance  between  the  Friths  of  the 
Forth  and  Clyde  hardly  exceeds  30  miles.  Tho  area  of 
Great  Britain  is  8i.392  square  miles,  and  that  of  the  931 
smaller  islands  along  its  coasts  4614  square  miles.  Of 
thes«  smaller  islands,  224  are  inhabited.  The  more  im- 
portant among  them  are  the  Orkneys  (320  square  miles), 
the  Shetlands  (G15  square  miles),  the  Hebrides  or  Western 
Islands  (3141  square  miles),  Anglesey  (192  square  miles), 
the  Sciily  Islands  (6  square  miles),  and  the  Isle  of  Wight 
(15fi  square  miles). 

Great  Britain,  Ireland,  the  Isle  of  Man  in  the  Irish 
Sea,  and  the  smaller  islands  in  tho  British  seas  are  spoken 
of  generally  as  the  British  islanda.  Their  area  is  as  fol- 
lows : 

Great  Brit.iiu,  mainland 84.392  square  miles. 

"  "         lesser  islands 4,G14  " 

Ireland,  mainland 32,:i.S5  " 

'*  lesser  islands 24G  " 

Man,  Isle  of. 2J7  " 

Total  British  islands 121,7(14  " 

The  *' United  Kingdom"  includes  Great  Britain  and  Ire- 
land, but  neither  the  Isle  of  Man  nor  the  Channel  Islands 
near  the  French  coast,  which  are  not  represented  in  Parlia- 
ment, in  spite  of  their  vicinity  to  the  seat  of  the  central 
government.  These  islands  are  in  the  enjoyment  of  an- 
cient institutions;  aud  although,  in  statistical  documents. 
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they  figure  occasionally  as  if  they  formed  integral  parts  of  I 
the  United  Kingdom,  they  are  in  reality  merely  British  | 
depend -ncies.  | 

Tho  iirea  of  the  whole  British  empire,  including  colonics,  i 
dependencies,  etc.,  is  as  follows  :  I 

Area.  Populatlou. 

■^UmtVd  Kingdom 121,537  32,412.000 

I.sleof  M™ 227  61,042 

Channel  Islands •     76  90,..90 

Il'ligoland i  1.9'^ 

Cihrallar 2  2.5,210 

Malta 143  119,081 

iirilish  I.idia 943,400         193,223,418 

Native  states  (feudatory) 202,.531  14,270,31,5 

Ceylon 24,4.54  2,40,5.287 

Straits  settlements 1,200  308,097 

Ke.-lins  Islands 8  400 

Aden  and  Perim 12  29,730 

Labiian 4.".  4,898 

Hongkong 32  124.198 

Africa  : 

rape  Colonv 200,010  566,158 

r.asuto  Lan'd 8,000  7.5,000 

Griqualand,  West 10,632  2.5,477 

Griqn.ilaiid.  East 3,400  3.5,000 

Natal 17,801  293,832 

West  .\fricau  settlements 17,000  633,400 

St.  Ilolona 47  6,241 

A^een.sion 34  27 

Tri.^fan  da  Cunha 4.5  63 

Muiritiiis 739  317,069 

Ujpeudencies  of  do 350  13,391 

A  nsCralia  : 

N.^w  .South  Wales .108,500  684,273 

Queensland 608,239  1 16,690 

Vietoria .S8,4.51  790,492 

.S.Hlth  Australia 380,002  108,2.57 

N.>rtlieru  Territorv 523,.53I  5.^),000 

W.-.*t  Australia : 975,824  23,209 

Tasmania 23,215  10.4,317 

N;w  Zealand 103,259  378,000 

Chathani  Islands 520  l;t2 

Norfolk  Island 17  481 

Fiji  Islands 8,034  100,000 

America: 

Di.miuion  of  Canada 3,513.325  3,718,745 

Newfoundland 40,200  110,.530 

Bermuda 41  1.5,309 

West  India  Islands 13,754  1,063,886 

Honduras 13,.50O  24,710 

Krilish  (Juiana 85,42.5  215,200 

Falkland  Islands 4,741  803 

SHmmarii : 

Europs 121,985  32.732,851 

A<la 1,171,694         210,30i;,;!43 

Africa 204.6.58  1,865,048 

Australia .3,086,274  2,383,751 

Amr^rica 3.670.986  5.185.189 

Total 8,315,597         252,533,782 

In  addition  to  the  territories  enumerated  ahove,  Great 
Britain  has  taken  possession  at  various  times  of  a  nuniher 
of  island?,  not  at  present  undt;r  British  administration. 
Amongst  these  may  be  mentioned  the  Kuria  Muria  Islands 
on  the  ciiastof  .\r.Lbia.  Kamarau  in  the  Red  Sea,  Xcw  Am- 
sterdam anil  .St.  Paul  in  the  Indian  Ocean,  the  Auckland 
Islands,  Lord  Howe's  Island,  Fanning,  Maldcu,  Starhuck, 
ami  (Caroline  in  the  Pacific. 

PlitjHicnl  (Jrnijraphif. — .The  British  islands  rise  on  a  sub- 
marine ])lateau  joined  to  Denmark,  (iermany,  the  Nether- 
lands, and  France,  but  separated  from  Norway  by  a  deep 
channel  exceeding  200  fathoms  in  depth.  A  fall  of  tho  sea 
to  tho  extent  of  only  102  feet  would  cause  tho  appearance 
of  an  isthmus  joining  the  Netherlands  to  Norfollt  and  Lin- 
coln, and  the  Dogi^er  I'.ank,  at  present  one  of  tlie  most  pro- 
ductive fi  thing. grounils.  would  rise  to  the  surface,  a  huge 
flat  island,  in  the  middle  of  the  German  Ocean.  .\  further 
fall  of  IS  feet  would  cut  off  tho  communication  between  the 
Itriti..'h  t'hannel  and  tlto  (Jerman  Ocean  and  render  super- 
fluous any  sjhemc  for  bridging  or  tunnelling  the  Strait  of 
I).>ver.  A  total  fall  of  the  level  of  tho  sea  of  ISO  foot  would 
convert  nearly  the  whole  of  tho  southern  half  of  the  (ler- 
nian  Oecan  and  a  considerable  portion  id'  the  Iirilish  Chan- 
nel into  dry  land.  A  fall  of  240  feel  would  join  Ireland 
to  Great  Britain.  The  depth  of  the  sea  inenases  rapidly 
at  a.  diilanee  of  from  20  to  .50  miles  to  the  W.  and  N. 
W.  of  Ireland,  tile  Hebrides,  and  Shetland  Inlnnds.  The 
wide  channel  between  the  latter  and  tho  I'arne  Islands  at- 
tains a  depth  of  I'llO  fathoms  f:',.slO  feel ),  and  that  of  the 
Atlantic  between  Ireland  and  Kiekall  (a  roek  70  feet  high 
in  hit.  .57°  32'  N.,  Ion.  1.'!°  42'  \V..  and  the  eentro  of  a  pro- 
ductive lishing-hank)  exceeds  IfiOtI  fiilhoins. 

C'nttfit-finc. — The  coast-line  of  Great  Brit.ain  has  a  de- 
velopment of  2(10(1  miles:  that  of  Ireland  of  MOII  niiltw, 
minor  indentations  eveluded.  On  tho  fnrnier  island  no 
point  is  at  a  greater  distance  from  the  sea  Ihnn  7.5  miles; 
on  the  latter,  this  dif^tan"e  is  only  .51)  miles.  The  eastern 
coast  of  Great  Britain  is  unbroken,  and  there  are  luily  a  few 


bays  and  natural  harbors  affording  shelter  to  shipping,  a 
delieicney  compensated  for  to  some  extent  by  the  existcnco 
of  several  estuaries  of  rivers,  snch  as  the  Thames  and  Hum- 
ber  in  F.iigland  and  the  Forth  and  Tay  in  Scotland.  'IMio 
safest  harbor  along  tho  whole  of  this  coast  is  that  formed 
by  the  Cromarty  Frith,  one  of  the  two  arras  of  the  Moray 
Frith,  though  it  is  of  small  importance  commercially.  A 
considerable  portion  of  this  coast  is  flat,  especially  (hat 
of  Norfolk  and  adjoining  the  sand-choked  bay  called  tho 
"  Wash,"  where  the  Fens  form  an  extensive  marsliland. 
In  many  parts  tlic  sea  has  encroached  u])on  the  land,  but 
elsewhere  considerable  tracts  of  country  have  been  con- 
quered from  tlie  sea,  and  are  defended  against  its  ravages 
by  dikes  and  embankments.  The  northern  coast  of  Scot- 
land, between  liuncansby  Head  and  Cape  Wrath,  is  steep 
throughout,  and  the  W.  coast,  as  far  S.  as  the  mouth 
of  the  Clyde,  is  intersected  by  numerous  narrow  sea-lochs 
hounded  by  steep  hills  and  of  considerable  depth.  Narrow 
"sounds"  separate  tho  mainland  from  Skye.  Mull,  and 
others  of  the  Hebrides,  and  a  broad  strait,  the  Minch.  sep- 
arates it  from  the  Outer  Heliriiles.  Amongst  the  numerous 
peninsulas  of  tliat  part  of  Scotland,  that  of  Cantiro  is  tho 
most  considerable.  It  is  nearly  60  miles  in  length,  and 
terminates  in  th-  Mull  of  Cantire.  The  eastern  coast  of 
tho  Frith  of  Clyde  is  generally  level,  whilst  that  of  the 
peninsula  of  (Jalloway,  further  S.,  is  generally  steep,  and 
juts  out  in  the  IkiM"  .Mull  of  (Jalloway,  the  most  south- 
erly point  of  Scotland,  in  lat.  .54°  XA'  N.  The  eastern  por- 
tion of  the  Irish  Sea  forms  a  vast  bay,  bounded  on  the  N. 
by  Galloway,  on  tho  E.  by  the  Knglish  counties  of  Cum- 
berland ami  Lancashire,  and  on  the  S.  by  Wales.  Its  cen- 
tre is  occn]iied  by  tho  Isle  of  Man.  Three  subsidiary  bays 
open  into  it — viz.  those  of  the  SoUvay  Frith.  Morccainbe 
Bay,  and  Liverpool  Bay  (with  the  estuaries  of  Mersey  and 
Dee).  They  .all  abound  in  sandbanks,  whieh  render  navi- 
gation exceedingly  intricate.  The  peninsula  of  Wales  has 
generally  bold  and  rugged  coasts.  Menai  Strait,  hardly 
liOO  feet  in  width,  separates  it  from  the  island  of  Anglesey. 
The  wide  sweep  of  Cardigan  Bay  opens  here  towards  tho 
W.,  and  Milford  Haven  penetrates  far  inland  towards  tho 
S.  W.  This  is  one  of  the  most  secure  harbors  of  the  Brit- 
ish islands,  though,  owing  to  its  geographical  position,  it 
is  but  little  used.  Bristol  Channel  and  the  estuary  of  tho 
Severn  separate  .South  Wales  from  the  counties  of  Somerset 
and  Devon.  The  most  important  bays  along  it  are  thuso, 
of  Caernarvon  and  Swansea  on  the  coast  of  Wales,  and  of 
Barnsta]ile  on  the  coast  of  Devonshire.  The  navigation 
of  its  up|ii'r  portion  is  obstrueted  by  saMdlianUs.  Devon 
and  1,'ornwall  form  a  peninsula,  terminating  in  the  Land's 
End  (50'=  I'  N.,  b"  42'  W.).  the  most  v«'slerly  point  of 
England.  The  .Scilly  I.shinds  lie  off  this  cape,  and  hsvo 
proved  fatal  to  many  a  homeward-bound  merchantman. 
Tho  coasts  of  this  peninsula  are  generally  steep  and  cele- 
brated for  their  pieturesuneness.  There  are  several  excel- 
lent harbors,  amongst  whieh  we  may  mention  Mpunt's  Bay, 
the  harbor  of  Falmouth,  and  that  of  Plymouth:  the  latter 
is  protected  by  a  magnificent  breakwater,  and  the  cele- 
brated Eddystono  liglithousc  points  out  the  way  to  it.  Tho 
remainder  "of  tho  S.  coast  of  England  is  generally  level. 
The  Bill  of  Portland,  a  rocky  promontory  joined  to  tho 
mainland  by  the  Chesil  Bank,  bounds  the  roadstead  of  that 
mime  to  the  W.  The  only  other  secure  harbors  on  the  .S. 
coast  are  those  of  Soulhauipton  and  of  I'ortsniouth,  op- 
posite the  Isle  of  Wight,  the  latter  tho  most  important  na- 
val station  of  Great  Britain.  Spilhead  is  a  secure  road- 
stead between  it  and  the  Isle  of  Wight.  Farther  to  tho 
K.  tho  South  Downs  gradually  approach  the  ci.ast  and 
form  tho  hold  Peachy  Head  (.532  feet).  The  eoa^t  then 
again  becomes  level  and,  at  Dungeness,  nnirshy,  but  from 
.Sandgato  to  the  North  Foreland  it  is  formed  of  white  chalk 
cliffs.  These  "white  cliffs  of  Old  England"  have  become 
proverbial,  though  their  extent  is  very  limited.  They  owe 
tlieir  prominence  in  the  popular  eslimatinu  principally  to 
the  fact  of  their  first  meeting  the  eye  of  a  traveller  eiuninc 
fri.m  the  Continent.'  There  arc  no  natural  harbors  along 
this  coast  (that  of  Dover  has  been  created  artificially),  but 
the  roadstead  called  the  "  Downs,"  lying  hetwocn  llie  land 

and  the  G Iwin  Sands,  oflers  some  shelter  to  shipping. 

The  estuarv  of  the  Thames  is  bounded  by  low  coasts,  and 
sandbanks  render  its  navigatinn  exceedingly  intricate.  The 
estuary  of  the  .Medway,  whieh  opens  into  it,  forms  one  of  tho 
most  scouro  harbors,  I'lnd  has  been  strongly  fortified  (Chal- 
haml. 

Ilrlirf. The  British  islands  cannot  vie  with  other  Eu- 
ropean countries  in  the  height  nf  their  mountains,  but  thiy 
nevertheless  pos;^ 


ss  a  variety  "f  relief  which  removes  them 


*  The  name  .\ll>lon,  which  h  bestowed  nomctlmes  upon  Great 
Ilrltaln.  Is  derived  frequently  from  nrtii/n,  "  white."  with  rcfer- 
enr-'tMlbesecIItls.  .\  Toorc Correct  derivation,  however,  app-ani 
to  I. .  that  from  the  Gaelic  vonU  alb  and  inn,  which  mean  "  high 

land." 
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far  from  the  monotonous  low  plains  of  Norlhern  Europe. 
England,  speaking  generally,  is  a  level  country,  especial- 
ly towards  the  E.,  wlii-rc  the  lnar.sliy  district  of  the  Fens 
oilers  an  analogue  to  that  we  meet  wilh  on  the  opposite 
coast  of  the  Continent,  but  it  is  traversed  by  table-lauds 
and  ridgos  of  viiryiug  elevatious,  and  which  in  the  N. 
assume  The  height  of  veritable  mountains.  Wales,  aud 
also  Scotland,  may  fitly  be  described  as  mountainous  coun- 
tries, whilst  Ireland  presents  ilsclf  as  a  vast  lowland 
doited  over  by  isolalcd  mountain-groups.  The  culmi- 
nating point  of  the  whole  country,  Ben  Nevis,  attains  an 
elevation  of  4406  feet,  and  its  mean  height  does  not  prob- 
ably e.xcced  700  feet.  The  Highlands  of  .•Scotland  are  in- 
tersected by  a  long  and  narrow  valley,  the  (ireat  Glen 
(Hlcuuiore^e.ltendhig  from  Loch  Eil  to  the  Beauly  Loch. 
This  valley  is  occupied  by  a  chain  of  lakes  connected  by 
the  Calediuiian  Canal,  and  its  highest  point  is  only  114  feet 
above  the  level  of  the  sea.  The  mountain-region  to  the 
N.  of  it  consists  of  irregular  groups,  for  the  most  part 
sterile  and  inhospitable  and  very  thinly  populated.  There 
are  exten.sive  moors,  and  the  raouutaiu-suunuits  rise  above 
them  to  a  height  of  about  4000  feet  (Ben  Derag  .•i2.35  feet, 
Ben  Wyvis  :J422  feet,  Ben  Attow  4000  feet).  Towards 
the  N.  E.  it  merges  into  the  undulating  sandstone  plains 
of  Caithness,  which  form  bold  and  striking  headlands  on 
the  coast.  The  mountain-region  to  the  S.  of  the  Glen- 
niovc  is  known  as  the  Grampians.  In  its  arrangement  it 
is  umcli  more  linear  than  the  northern  Highlands.  A  cen- 
tral chain  m,iy  be  tr.accd  from  Bon  Nevis  (4406  feet)  in 
the  S.  \V.  to  the  coast  of  .\berdeen.  The  Pass  of  Dru- 
mouchter,  ou  the  confines  of  Perthshire  and  Inverness, 
crosses  this  chain  at  .an  elevation  of  14Ss  feet.  The  north- 
ern birampians  branch  off  from  this  central  chain  near  the 
heail-waters  of  the  Dee,  and  attain  an  elevation  of  420j  feet 
in  .Mac  Dhui.  The  southern  Grampians  culminate  in  Ben 
Lawers,  39S4  feet.  The  Grampians  arc  hardly  inferior 
to  the  northern  Highlands  in  sterility,  and  moors  abound, 
but  there  are  likewise  excellent  pastures  in  the  valleys  ; 
aud  where  thesj  opeu  out  towards  the  N.  E.  and  t*.  E. 
they  offer  every  facility  for  a  successful  pursuit  of  agricul- 
ture. The  western  coast  of  the  Highlands  is  generally 
steep  and  rugged,  and  sea-lochs  penetrate  far  into  the 
land  :  their  interior  abounds  in  picturesque  lakes.  Slrath- 
more  (the  great  vale)  e.\tends  along  the  foot  of  the  High- 
lauds  from  Loch  Lomond,  in  the  S.  \V.,  to  Stonehaven, 
in  the  N.  E.  It  is  separated  from  the  sea  and  the 
great  central  plain  extending  between  the  Forth  and  the 
Clyde  by  a  range  of  hills  broken  through  by  the  Forth  and 
Tay,  and  known  as  the  Campsie  Fells,  the  8idlaw(1700 
feet),  and  OchiU  Hills  {23:i2  feet).  Southern  Scotland  con- 
sists of  an  extensive  hilly  region  stretching  from  St.  Abb's 
Head  in  the  German  Ocean  to  the  iStranraer  on  the  Irish 
Sea,  and  culminating  iu  the  Broad-Law  l27.">4  foet).  The 
valleys  of  the  Tweed  and  Clyde  almost  cut  off  from  the 
main  mass  the  outlying  ranges  of  the  Lammcrmoor  and 
Pcntland  towards  the  N.  The  range  forming  the  bound- 
ary towards  England  is  known  as  the  Cheviots  (2661)  feet). 
The  hills  of  Southern  Scotland  are  generally  broad  and 
flattened;  they  are  intersected  by  deep  ]iastoral  glens, 
which  o])en  out  into  fertile  valleys  and  plains.  .Amongst 
the  latter  that  called  the  Merse,  at  the  mouth  of  the  Tweed, 
is  the  most  considerable. 

Northern  England,  from  the  foot  of  the  Cheviots  to  the 
middle  of  Stafford  and  Derbyshire,  is  intersected  by  a  range 
of  mountains  forming  the  water-parting  between  the  German 
Ocean  and  the  Irish  Sea.  To  geographers  these  mountains 
are  known  as  the  Pennine  chain  ;  locally  they  are  known  by 
a  great  variety  of  designations.  The  depression  which  sep- 
arates this  hilly  region  from  the  Cheviots  is  marked  by  the 
line  of  the  old  Roman  wall  wliieh  extended  from  Carlisle  to 
Newcastle,  aud  only  rises  HJ  feet  above  the  level  of  the  sea. 
They  naturally  divide  themselves  into  two  groups,  separated 
by  a  depression  at  the  heads  of  the  rivers  Ribble  and  Aire, 
where  the  Liverpool  and-Leeds  Canal  crosses  them  at  an  ele- 
vation of  500  feet.  The  northernmost  of  these  groups  cul- 
minates iu  the  Cross  Fell  (2928  feet),  and  isbut  loosely  con- 
nected with  the  picturesque  Cumbrian  Mountains  towards 
the  W.,  which  abound  in  lakes,  shady  woods,  and  rich 
pastures.  Scafell  (3230  feet),  the  highest  summit  of  the 
Cumbrian  Mountains,  is  at  the  same  time  the  culminating 
point  of  all  England.  The  southern  group  of  the  Penuine 
chain  is  far  less  elevated  than  the  northern,  and  the  Peak 
of  Di^rbyshire,  its  culminating  jioint,  only  rises  to  a  height 
of  UlSl' feet.  It  terminates  with  the  Weaver  Hill,  in  lat. 
53°  N.  (1 134  feet).  The  region  of  the  Pennine  Mountains 
is  one  of  the  most  sterile  of  England,  and  the  moorlands 
are  of  groat  extent.  In  the  rest  of  England  there  are  no 
hill-ranges  equal  in  importance  with  the  Pennine  chain, 
and  the  general  level  of  the  central  portions  of  the  country 
even  but  rarely  exceeds  SOO  feet  in  height.  The  bands  of 
Lias  and  Oolite  which   extend    from   Yorkshire    to  Dor- 


set form  a  series  of  hills,  interrupted  by  table-lands  or 
plains,  and  having  generally  a  steep  escarpment  to  the 
\V.,  and  sloping  down  gently  towards  the  E.  Amongst 
these  maj'  be  mentioned  the  North  York  moors  (1864  feet), 
to  the  N.  of  the  Ouse ;  the  Lincoln  Heights,  to  the  .S. 
of  it;  the  Cotswobl  Hills  (1134  feet),  to  the  E.  of  the 
Severn  ;  and  the  Dorset  Heights.  The  valley  of  the  Thames 
is  bounded  on  the  N.  and  S.  by  chalk  hills,  affording 
generally  excellent  pasturage.  Those  on  tho  N.  extend 
from  "Wiltshire  inti)  Suffolk,  and  attain  an  elevation  of  UI15 
feet  in  Wendower  Hill.  The  southern  chalk  hills  are 
knoAvn  as  the  Downs,  and  attain  nowhere  an  elevation  of 
1000  feet;  Inkpen  Beacon,  on  the  boundary  of  Hants  and 
Berks,  is  their  culminating  point.  The  northern  Downs 
(Lcith  Hill.  967  feet)  extend  from  it  to  the  coast  of  Kent, 
at  Dover,  where  they  form  white  cliffs  ;  the  southern  Downs 
terminate  in  the  Beachy  Head  (532  feet),  on  the  coast  of 
Sussex.  These  two  ranges  bound  a  fertile  district  called  the 
Weald,  formerly  a  forest  of  oak,  at  present  one  of  the  most 
productive  agricultural  districts  ot  the  country.  Geolo- 
gists describe  the  Weald  as  a  valley  of  denudation,  and 
frequently  refer  to  it  in  illustration  of  that  kind  of  geolog- 
ical action.  The  Mcndip  Hills  (979  feet),  near  the  mouth 
of  the  Severn,  are  already  beyond  the  chalk  region  of 
Southern  England,  for  they  consist  of  mountain  limestone, 
and  the  Exmoor  (1706  feet),  a  range  on  the  southern  shore 
of  the  Bristol  Channel,  consists  of  Devonian  rocks,  which, 
with  members  of  the  Carboniferous  series,  occupy  the 
greater  portion  of  Devonshire  and  Cornwall,  and  are  in- 
truded by  granite  and  other  igneous  rocks.  To  this  intru- 
sion is  due  the  origin  of  the  so-called  "  Dartmoor  Forest," 
a  desolate  moor  region  rising  iu  Y'es  Tor  to  a  height  of 
2050  feet.  The  fertile  plain  of  Cheshire  and  the  valley 
of  the  Severn  form  the  natural  boundary  between  Eng- 
land and  the  mountain-region  of  AVales,  next  to  Scotland 
the  most  considerable  in  the  British  islands.  It  is  fre- 
quently distinguished  as  the  **  Cambrian  Mountains," 
though  "Welsh  Hills"  is  the  more  popular  designation. 
The  highest  summit  is  the  Snowdon  (3590  feet),  close  to 
Menai  Strait.  A  natural  depression  at  the  head  of  the 
Severn  divides  North  from  South  Wales,  and  the  hills  of 
the  latter  arc  particularly  distinguished  by  their  barren- 
ness, their  highest  range  being  known  as  Black  Mountains 
(Brecknock  Beacon,  2;^6.3  feet),  from  the  color  of  the  heather 
which  covers  them.  Tho  Welsh  Hills,  towards  the  E., 
merge  into  the  table-lauds  of  Salop,  Hereford,  and  Glou- 
cester, where  several  outlying  hill-ranges  rise,  amongst 
which  may  be  mentioned  the  Malvern  Hills  (1444  foct), 
the  Clee  llills  (ISOi  feel),  and  the  isolatcil  Wri  kin  (1320 
feet)  in  the  centre  of  Shropshire.  Several  of  the  valleys 
of  this  Cambrian  region  are  distinguished  for  their  loveli- 
ness, and  amongst  these  that  of  the  Wye  in  the  S.  and 
of  the  upjier  Dee  in  the  N.  carry  oil'  the  palm  for  beauty. 
The  Isle  of  JIan,  in  the  Irish  Sea.  rises  to  a  height  of 
2024  feet.  The  western  islands  of  Scotland  are  generally  of 
considerable  height  (Ben  More,  on  Mull,  3185  feet);  the  Ork- 
neys and  Shetlands,  though  they  present  bold  cliffs  towards 
the  sea  and  are  much  broken  up  by  intricate  channels,  only 
rise  to  a  height  of  1556  and  1476  feet  respectively. 

Hi/ilrographi/. — The  rivers  of  the  British  islands  arc 
small  if  we  compare  them  with  those  of  the  Continent; 
bat  as  they  all  carry  an  abundant  supply  of  water  through- 
out the  year,  and  many  of  them  are  navigable  for  consid- 
erable distances,  they  are  nevertheless  of  considerable  im- 
portance to  commerce  and  industry.  The  following  drain 
a  basin  of  more  than  1500  square  miles: 
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The  Thames  rises  at  Thaineshead.  376  feet  above  the 
level  of  the  sea,  and  enters  tho  German  Ocean  at  the  Nore 
Light,  between  Shueburyuess  and  Sheerness.  At  its  mouth 
it  is  5  miles,  at  London  bridge,  -10  miles  above  it,  692  feet, 
and  as  far  as  the  latter  it  is  navigable  for  vessels  of  'ii)0 
tons.  Its  most  important  tributary  is  the  Medwsiy,  wliich 
forms  an  excellent  harbor.  The  Ouse  rises  in  Northamp- 
tonshire, and  is  navigable  from  Retford, -16  miles  above  its 
mouth.  It  enters  the  Wash  at  King's  Lynn.  The  Ihim- 
ber,  properly  speaking,  is  an  arm  of  the  sea,  into  which  tho 
Trent  and  Yorkshire  Ouse  pour  their  watcr>i,  and  extends 
oT  miles  inland.  Kingston-upon-IIull,  an  important  com- 
mercial town,  is  situated  on  its  N.  coast  at  tho  mouth 
of  the  small  river  lIulJ.  The  Trent  ri^es  in  the  moorlands 
of  Staffordshire,  ititersocts  an  exceedingly  fertile  district, 
aud  becomes  navigable  at  Burton-upou-Trent.     Small  sea- 
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goin^  vessels  can  ascen'I  it  as  hij^h  up  ns  Gainsborough. 
The  Onse  rises  in  Yorkshire,  is  nuvigablc  f  »r  small  sea- 
going craft  us  fur  as  York,  and  for  barges  to  L.nlon.  The 
Tweed  is  a  rapid  stream.  i"orrniu«^,  in  its  lower  course,  the 
boundary  between  Eii;;bind  and  SootlanJ,  and  entering 
tho  Qeriiian  Oot-an  at  IJerwiok.  Tbo  Forth,  though  an 
inconsiderable  stream,  deserves  to  bo  mentioned  because 
Eilinburgh  (Leith)  lies  near  its  frith.  It  is  navigable  to 
Stirling.  The  Tay  is  the  most  important  river  of  Scot- 
land. It  rises  to  the  X.  of  Loeh  Lomond,  flows  through 
Loch  Tay,  leaves  the  mountains  at  Uuiikcld,  intersects  the 
Strathraore,  and  tinaliy  enters  the  Frith  of  Tay.  It  is 
navigable  as  far  as  IV-rth.  The  remaining  rivers  of  Scot- 
land, with  the  exception  of  the  Clyde,  arc  of  little  use  to 
navigation,  for  their  fall  is  generally  very  rapid,  but  they 
abound  in  fish.  The  Clyde  rises  in  a  stnall  lake  on  the 
southern  confines  of  Lanarkshire,  and  enters  the  Frith  of 
Clycle  below  Glasgow.  Like  other  Scotch  rivers,  its  cur- 
rent is  very  rapid,  and  it  forms  several  waterfalls,  but  at  a 
vast  expense  for  drcilging  it  lias  been  made  navigable  for 
large  vessels  as  far  as  Glasgow.  The  Mersey  rises  on  the 
confines  of  Cheshire  and  Derbyshire,  and  forms  a  wide 
estuary  at  its  m:>uth,  on  which  is  situated  Liverpool,  the 
first  shipping-port  <»f  the  world.  Its  tributary,  the  Irwell, 
is  navigable  lor  i)argcs  as  far  as  Manchester,  and  canals  i 
connect  it  with  the  princijtal  rivers  of  the  rest  of  England.  1 
Tho  Severn  rises  on  the  slope  of  Plinliminon  in  Wales, 
and  becomes  navigaldo  at  Wel.^lipool,  170  miles  above  its 
mouth.  It  traverses  the  fertile  ])lain  of  Shrewsbury  and  j 
the  vale  of  Gloucester,  ancl  enters  the  Bristol  Channel  | 
below  the  town  of  that  name.  The  tides  at  its  mouth  arc  i 
of  tremendous  height  ( r>0-70  feet),  and  the  country  is  pro-  j 
tected  against  them  by  embankments.  -  Its  most  important 
tributaries  are  the  Wye  and  the  Avon.  Bristol  is  situated 
on  the  latter. 

Scotland  abounds    in   lakes,  in  most  of  which  produc- 
tive   fisheries    are    eairied    on.      They    are,    almost    with- 
out exception,  in  the  Highlands.     The  more  considerable  i 
amongst  them  are   Loeh  Lomond  (-15  square  miles),  Lochs  , 
Awe  and  Ness  (30  square  miles  each).  Loch  Shin  (25  square  ! 
miles),  Loeh  Maree  (24  scjuare  miles),  and   Loeh  Tay  (20  i 
square  miles).     England  may  boast  of  nuiniJrous  lakes  in   I 
the   Cumlirian   Mtnintains,  the  so  called  "Lake   District," 
but,  tliough  they  are  distinguished  for  picturesque  beauty, 
the  largest  amongst  them,  the  Windermere,  covers  an  area 
of  only  i  square  miles.     Wales  is  even  poorer  in  lakes.  ' 

f'fimrifc. — Tlie  climate  of  Great  Britain  is  mainly  deter-  ' 
mineii  by  the  insular  position  of  the  country,  to  which  it  owes 
its  iniblness  antl  equability,  ancl  that  absence  of  extremes 
whicli  disf.inguishes  it  from  the  climate  of  continental  coun- 
tries under  the  same  latitufle.    The  tiulf  Stream,  above  all, 
by  sending  its  warm  waters  towards   the  British   islands, 
nin^t  potently  inHueiiees  thi-ir  teni]terature,  whicli  it  raises 
above  that  of  the  sea-br)ard  countries  on  tho  western  sliores  , 
of  the  .\tlantic  having  the  g:ime  latitude.     The  difference  I 
bot^vccn  the  annual  tetnpornturo  of  Penzance  (52.17°  F.)  I 
anti  Unst  (41.011°),  tho  former  in  lat.  50°  U'  N..  tho  latter  \ 
in  l.it.  60°  42'  X.,  only  amounls  to  7.IiS°.     In  spring  it  is  '■ 
only  5.70°;   in  autumn  it  rises  to  HI.;JS°  F.    The  potent  in-  i 
fluenco  of  the  (iulf  Stream  is  exhibited,  moreover,  by  the  I 
fae.t  of  the  tempi-rature  of  places  on  the  W.  coast  of  tjreat  '< 
Britain  being  about  1°  in  excess  of  that  of  places  on  the 
E.  coast    having    the    same    latitude.     The   mean    annual 
tetnperiiture  of  ICngland  has  been  estimated  at  40.5°,  that 
of  Scotland  at  17.5°,  and  that  of  Ireland  at  50°,  these  figures 
being  the  means  observed  at  a  large  number  of  meteoro- 
logical   stations.      S.   W.    winds    are    the    most   prevalent 
throughout  the  year,  ami  are  generally  attended  with  rain. 
Tli«  rainfall  varies  ex(^<'edingly  according  to  locality.      In 
the  greater  portion  of  England  and  Scotland  it  does  not 
exceed  '-0  inches  a  year,  but   towards  the  W.  and  in  Tre-  I 
land  this  amount  is  much  exceeded,  and  in  some  of  th^  bill 
districts  which  catch  the  cloudu  as  they  drift  eastward  the  l 
amount  of  rain  is  only  etinallerl  in  trojiical  countries.     (At 
the  Style  I*as>i   in  Cumberland  IS'J.I  inches  fril  in  a  single 
year.")     The   maximum   rainfall  in   South-weRtcrn  Ireland 
and  I-iHgland  takes  place  in  winter,  but  the  greatei*  portion 
of  tho  country  He^  wil  bin  the  region  of  winter  rains.    Snow 
falls  but  rarely.  ex'Mpt  in  the  hills,  where  it  remains  on  tho 
ground  frequently  for  Ihrrc  or  more  months. 

(t'rndi'ji/. — Tlu!  geological  features  of  (ircat  Britain  are 
distinguished  by  the  presence  of  the  whole  series  of  recog- 
nize 1  stratified  rocl;»<,  which  were  first  studied  here  sys- 
tematically, and  in  most  instances  have  Ic  coiue  typiual  of 
similar  series  mot  v.ith  in  other  jiarts  of  tlie  world.  As  a 
ruV,  the  <ddi-st  stratified  rocks  occupy  the  W.  and  N.  of 
Irelaufl,  and  in  going  to  the  E.  or  S.  E.  we  pass  in  succes- 
sion over  tho  more  recent  formations  until  we  roach  tho 
most  recent  of  all,  which  f*)rin  tho  marshlnnil  along  Bomo 
pa.-fs  of  the  M.  eon«t.  Tin*  P:ihvozoic  strata  occupy  uliont 
one-third   of    tho    entire   superficies.      Their    enmparativo 


slcrility  is  compensated  for,  in  part,  by  the  existence  of 
mineral  treasures,  constituting  one  of  the  j^rincipal  sources 
of  Great  Britain's  eminence  as  a  nianufaetnring  country. 
The  oldest  ro.-ks  of  this  series  are  met  with  in  the  Outer 
Hebrides  and  on  the  coast  of  Koss  and  Sutherland.  They 
consist  |irincipally  of  crystalline  gneiss,  and  have  been 
recognized  as  being  equivalent  to  Sir  W.  Logan's  Lauren- 
tian  rocks  of  North  .\merica.  The  Cnmhrinn  mvks  of 
Northern  Scotland,  Cumberland,  and  North  Wales  arc 
snperimposeil  upon  ihcin.  In  Scotland  they  consist  ef  red 
sandstone  and  conglomerate,  in  England  and  Wales  of 
sandstone,  gritstone,  and  slates.  To  these  succeed  the 
Silurian  rovks,  most  fully  developed  in  South  \ValeM,  in  the 
Cumbrian  Mountains,  and,  above  all,  in  Scotland,  where 
they  constitute  nearly  the  whole  of  the  southern  hills  and 
of  (he  region  of  the  (irampians,  the  broad  belt  sejiarating 
them,  ami  including  Strathniorc  and  the  central  plain,  being 
occupied  by  members  of  the  Devonian  and  Carboniferous 
series.  The  Vcioin'an  is  most  fully  developed  in  Devon- 
shire, but  also  occur.s  in  Central  Scotland.  'i\\c  Citrhoiu'/cr- 
iniH  M4ri«»  oc:;npies  a  broad  tract  extending  from  the  Bristol 
Channel  to  the  foot  of  the  Cheviots,  ami  ext<'nds  thence  into 
Scotland.  Within  these  limits  there  are  no  less  than  fonr- 
teeu  detached  eoal-ficlds.  Scotland  is  equally  well  provided 
with  coal,  and  five  distiuet  fields  occur  between  the  foot  of 
the  Grampians  and  the  southern  hills.  The  Permian  strata, 
consisting  of  magncsian  limestone  and  red  sandstone,  ne- 
oupy  a  considerable  area  in  Durham;  and  though  traceable 
thence  as  far  as  Devon  and  Cornwall,  they  are  nowhere  of 
great  extent.  Fine  marbles,  and  in  the  two  latter  counties 
tin  and  lead,  are  found  in  it.  The  Triosulc  vicnsurcH  aro 
represented  by  sandstones  and  variegalcd  marie.  They  may 
be  traced  as  a  ribbon  from  Hartlepool  in  the  N.  tothe  mouth 
of  the  Exo  in  the  S..  but  are  most  fully  developed  in  the 
counties  of  Leicester.  StaflTordshire.  Warwickshire.  Shrop- 
shire, and  Cheshire.  Beds  of  rock-salt  occur  in  them  in  the 
latter.  Tho  Lias  extends  from  Yorkshire  lo  the  Dorset 
coast,  and  detached  tracts  of  it  are  met  to  the  W.  of  this 
line  and  in  Scotland.  Jet  and  alum  are  found  in  the  rocks 
near  Whitby,  on  the  coast  of  Yorkshire.  The  Oolitrn  con- 
stitute one  of  the  most  important  am(uigst  the  geological 
formations,  for  they  yield  the  best  of  all  building  materials. 
They  occupy  a  belt  of  country  in  places  thirty  miles  wide, 
and  extending  from  Y'orUsbire  to  Dorsetshire.  In  Scotland 
the  0(ditcs  of  Brora  contain  coal.  The  Crctureoutt  rocks^ 
principally  chalk  with  intercalated  sands  and  clays,  ex- 
ceedingly rich  in  fossils,  occupy  a  considerable  portion  of 
Soutli-castcrn  England.andallogethersurround  the  Wrriidcn 
clays  and  sands  r)r  Kent  and  Sussex.  The  clutlk  hills  can 
ho  traced  from  Flainborough  Head  in  Yorkshire  to  Hants, 
and  extend  thence  on  the  one  inmd  into  Wilts,  Dorset,  and 
Devon,  anil  on  the  other,  through  tho  counties  to  the  N.  and 
S.  (d"  the  Thames,  to  the  shores  of  tho  (ierman  Ocean  and 
of  tho  Britisii  Channel,  where  tb<-y  form  chalk  cliffs.  Tho 
J'cytiun/foruuiliniiH  arc  limited  to  a  portion  of  the  S.  const, 
of  whicli  Hants  forms  the  centre,  to  the  valley  of  tho 
Thames  and  the  coast  of  Essex  and  Sufl"olk.  to  tlic  low 
lands  surrounding  the  Wash  and  the  basin  of  (ho  Hunilier. 
On  tJK;  K.  coast  of  England  they  occur  on  theSulway  Frith, 
on  tho  coast  of  Lancashire,  and  on  tho  Bristol  Channel. 
They  consist  of  Eoceno  cbiys,  sands,  and  marls,  of  Pliocene 
ferruginous  sands  and  marl,  and  of  IMeistocene  deposits.  Tho 
.Miocene  is  apparently  not  reitresentecL  Evupfivc  rocks, 
such  as  granites,  porjihyries.  sy<'nite,  and  basalt,  are  met 
with  iirineipally  in  the' hills  of  Devon  and  Cornwall,  in 
Wales,  in  the  Cumbrian  Mountains,  in  the  Choviols.  and 
throughout  Northern  Seolbnid.  There  aro  several  IujI 
springs  in  ICnglaud  I  Uath.  P.risfcd,  Buxton,  and  others), 
but  none  in  Se.itland  <)r  Ireland.  Cold  mineral  waters, 
however,  occur  in  all  these  countries. 

Tho  Nfttnnif  /fintort/  of  Great  Britain  corresponds  pon- 
erally  with  that  of  eonlinental  Europe,  and  there  are  only  n 
few  speei.-s  wliieh  arc  peculiar  to  it.  Tin-  tlora  is  r«  present- 
ed hv  UJHO  species  *Jf  phiencrogamous  and  ISOO  of  cryptoga- 
mons  plants.  Tho  flora  of  by  far  tho  greatest  portion  of 
tho  island  resembles  that  of  Germany;  that  of  the  moun- 
tains in  Western  Ireland  correspinxis  more  or  less  to  that 
of  the  Pyrenees;  that  of  Devon  and  t.'ornwnll  agrees  in 
numy  respects  with  the  fiora  of  North-wcNtern  Kran<'e ;  tho 
flor.a  of  Northern  Franco  is  most  fully  represented  in  South- 
western England,  particularly  in  thoehalk  hillK;  whilsl  Iho 
vc.«^ctalion  of  the  mountains  of  Wales.  N'>rth  England,  and 
Scotland  has  many  ufiinilies  with  that  of  the  Alps  or  of 
Soamlinavia.  Perhaps  the  most  remurkablo  example  of  a 
plant  of  one  of  ihc  continental  eniintrirs  named  not  being 
likewise  indigenous  to  Great  Britain  is  that  of  the  Norway 
spruce.  The  lemming  offers  a  simihir  instunco  umimg^t 
nniumls.  Only  out-  sni-eien  o(  fir  |  Pimtn  •y/r^-r/riV)  is  in- 
digenous to  the  British  islands,  and  toi:elh*«r  wiOi  the  vew 
nnd  iunipcr  it  Im  tlu-  o  ily  ropren"utiitivo  of  the  eonifernus 
■famiiv.     Of  other  trees  tiiere  are  th'-  oak, elm,  l)rei'h.  Iiirrli, 
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poplar,  willow,  ash,  alder,  hornbeam,  and  hazelnut,  but 
numerous  others  have  been  acolimated,  such  us  the  cedar, 
mnple.  sycamore,  and  ohesfnut.  The  indigenous  fruit  trees 
yield  plums,  cherries,  apples,  sloes,  pears,  medlars,  and 
nuts,  and  several  others  have  been  introduced,  but  gen- 
erally require  the  protection  of  a  wall  to  arrive  at  ma- 
turity. There  is  likewise  a  great  variety  of  edible  berries. 
Wheat,  oats,  barley,  and  rye  are  the  cereals  which  are  cul- 
tivated. The  summers  arc  not  hot  enough  for  maize.  In 
the  S.  of  England  and  Ireland  m^iuy  sub-tropical  plants 
thrive  in  the  open  air. 

With  respect  to  the  animal  world,  it  may  be  stated  that 
the  iioncs  ot  elephants,  tigers,  rhiuocerosep.  hippopotamuses, 
ami  alligators  have  been  discovereil  in  (he  rocks  of  Great 
Britain.  But  this  is  the  only  record  that  they  once  existed. 
The  hyrena  disappeared  more  recently,  and  there  is  docu- 
mentary evidence  to  prove  that  wild  oxen  (the  urus),  wild 
boiirs,  bears,  heavers,  and  wolves  were  nimierous  in  earlv 
tiuies.  All  these  have  now  disappeared,  the  wolf  as  re- 
cently as  1710.  Irrespective  of  domesticated  animals,  there 
arc  52  species  of  mammals — viz.  7  bats,  the  hedgehog,  2 
shrews,  the  badger,  the  mole,  the  weasel,  the  polecat,  the 
stoat,  the  beech  and  pine  marten,  the  otter,  the  fox,  the  wild- 
cat, the  common  and  the  bearded  seal,  S  species  of  mice  and 
rats,  the  squirrel,  the  hare,  the  alpine  hare,  the  rabbit,  the 
Btag,  the  fallow  deer,  and  the  roe,  besides  16  species  of 
whale.  There  are  274  species  of  birds — viz.  22  birds  of 
pri.'V,  11*1  perching  birds.  14  gallinaceous  birds,  59  wading 
bir.ls.  and  7S  swimming  bird?:.  There  arc  about  170 
salt,  and  fresh  water  tish,  including  the  pilchard,  the  her- 
rin:;.  the  salmon,  and  trout.  Much  has  lately  been  done 
for  the  jiromotion  of  fisheries  by  establishing  a  close  time 
and  purifying  the  rivers,  and  the  results  are  already  show- 
in'^  themselves  in  a  more  plentiful  supply  of  spJmon.  The 
number  of  reptiles  is  exceedingly  small.  These  arc — a 
lizard  (very  rare),  .'i  species  of  ct't,  and  4  of  snake,  includ- 
ing the  poisonous  viper.  The  Amphibia  arc  represented 
by  the  frog,  toad,  and  natterjack,  all  harmless.  There  are 
perhaps  500  species  of  Testacea,  amongst  which  are  the 
oyster  and  the  muscle.  Scotland  in  former  times  was  cele- 
bra*eJ  for  its  pearl  fishery. 

Popnlutiou. — The  follov/ing  table  conveys  information  on 
the  population  of  the  United  Kingdom,  inclusive  of  the 
Cliannel  I-ihinds  and  the  soldiers  and  seamen  abroad,  for 
the  years  ISU,  18;jl,  1S51,  and  1S71 : 

1811.  1831.  1851.  1871. 

England  and  Wales..  10,164,256     13.896,797     17,927.i>09    22,7r-'.'266 

Scotland 1,805,864      2,3f>4,:ii;6      2.8SS.742      ;j,360.018 

Ir.-Iand 5,956,460      7,767,401      6,574,278      5,412,377 

Islands  iu  the  Brit- 
ish seas 80,000         103,710         143,126         144,638 

Armv  and    s'^ameii 

abroad 502.536         260,191         212.194         216,080 

Total 18,509,116    24,392,485    27,745,949    31,845,379 

For  the  middle  of  1874  the  population  is  estimated  as  fol- 
lows: England  and  Wales,  2:^,018.609  ;  Scotland,  3.402,619  ; 
Ireland.  5,300.485;  total.  32,4 12.010.  At  the  time  of  the 
census  (in  1871)  there  resided  in  foreign  countries  no  less 
than  ;l, 181, 199  natives  of  the  United  Kingdom,  and  in  Brit- 
ish colonies  about  1,730,000.  Taken  as  a  whole,  the  popu- 
lation of  the  United  Kingdom  has  not  retrograded  during 
any  period  for  which  we  possess  trustworthy  census  returns. 
Its  increase  between  1801  and  1871  amounted  to  90.12  per 
Ci'ut.,  or  0.97  per  cent,  annually.  This  increase,  however, 
has  varied  considerably  during  different  periods.  It  was 
m()3t  rapid  in  1  SI  1-21,  immediately  after  the  termination 
of  the  great  war.=:,  and  least  in  1841-51,  when  the  potato 
disease,  combined  with  choleua,  took  away  many  lives,  and 
gave  an  immense  impulse  to  emigration.  During  the  for- 
mer period  the  annual  increase  amounted  to  1.40  per  cent., 
during  the  latter  to  0.20  per  cent.  only.  But  whilst  the 
population  of  the  kingdom  increased  as  a  whole,  that  of 
particular  districts  has  exhibited  a  decrease,  and  the  in- 
crease in  the  remainder  has  been  very  unequal,  having  been 
most  considerable  in  the  manufacturing  districts,  the  large 
towns  of  which  absorb  an  increasing  proportion  of  the 
rural  population,  very  much  to  the  detriment  of  the  jihy- 
siijHP  of  the  people.  During  1801-71  the  population  of  Eng- 
land and  Wales  increased  1.31  per  cent,  annually,  that  of 
Scotland  1.01  per  c'?nt.,  but  that  of  Ireland  decreased  at  the 
rate  of  0.47.  In  Ireland  the  decrease  has  been  almost  uni- 
versal, extending  even  to  the  large  towns,  Belfast  alone  ex- 
cepted. In  Scotland  a  eonsiderahle  decrease  took  place  in 
the  northern  and  southern  counties,  but  was  more  than 
compensated  for  by  an  increase  in  the  population  of  the 
central  manufacturing  districts.  Emigration  has  at  all 
times,  and  particularly  since  1840.  considerably  interfered 
with  the  increase  of  the  population.  If  we  assume  that  the 
emigrants  had  remained  in  the  country,  without  themselves 
contributing  towards  the  number  of  births,  the  decennial 
increase  between  the  years  1800-71  would  have  amounted 
to  14,32  per  cent.,  instead  of  S.G  per  cent.     Some  idea  of 


the  extent  of  this  emigration  may  be  gathered  from  the 
fact  that  from  the  beginning  of  1825  to  the  close  of  1873 
no  less  than  7,506,781  per.--ons  left  the  United  Kingdom  in 
order  to  seek  a  home  elsewhere.  The  details  of  this  emi- 
gration are  as  follows : 

Years.  No.  of  emlgraots. 

182O-30 72,485 

183J-41 717,913 

1841-51 1.692,063 

1851-61 2,249,355 

]8i;i-71  (3  months) 1,978,800 

1871  (9  months) 189.335 

1872 295,213 

1873 310,617 

This  vast  emigration  has  been  compensated  for  only  to  a 
small  extent,  for  it  is  estimated  that  the  number  of  immi- 
grants between  1863-72  did  not  exceed  242,000  persons. 
Amongst  the  emigrants  who  left  the  country  1851-73  there 
were,  according  to  nationalitv,  about  1,613,000  English, 
397.700  Scotch,  2,321.000  Irish,  and  692,000  foreigners. 
Within  the  last  few  years  the  Irish  emigration  is  on  the 
decrease,  and  out  of  310.613  emigrants  who  departed  in 
1873  they  numbered  only  83,693. 

Taken  as  a  whole,  the  United  Kingdom  is  one  of  the 
most  densely  populated  countries  of  the  world,  though  there 
are  extensive  m»juntain-tract3  and  waste  lands  which  sup- 
port only  a  small  populatiou.  The  density  in  1871  was  cs 
follows : 

4'™:     """Ts'?!"""'   D"-"^- 

En-l.md 00,9:S3        21,495,131  422 

Wales 7,:>78  1,217, l:iS  ICo 

Scotland 30,G95  3,360,018  109 

Ireland 32,531  5,412,377  160 

Man 227  54,042  23S 

Channel  Islands..: 75        90,596        1192 

Total 121,840        31,629,299  260 

A  1-cmavkable  feature  in  the  distribution  of  the  population 
consists  in  tlic  large  number  of  populous  towns.  The  town- 
population  is  more  numerous,  proportionately,  than  in  any 
other  country  of  which  we  have  trustworthy  returns.  The 
number  of  towns  of  2000  inhabitants  and  their  population 
in  1871  were  as  follows: 

No.  of  ■   ,    ...   „,„  Pereentape  of 

England  and  Wales 9.;s  14.041,404  62 

Scotland 161  l,919,.'i28  57 

Ireland J27  1,107,344  22 

Total 1226  17,157,276  54 

The  following  are  the  towns  having  more  than  100,000  in- 
habitants, arranged  according  to  magnitude;  London, 
3,254,260;  Glasg"ow.  547.53S;  Liverpool,  4ii3.405:  Man- 
chester, 351.189;  Birmingham.  343,787;  Leeds,  259,212; 
Dublin,  24l),32rt;  Shefheld.  23».i)46;  Edinburgh,  197,587; 
Bristol.  182,552;  Belfast,  174,412;  Bradford  (Yorkshire), 
145,830;  Ncwcastle-upon-Tvne,  128,443;  Salford,  124,801 ; 
Hull,  121,892;  Dundee,  llll.ill  :  Portsmouth,  1 13, 56'J  :  Old- 
ham (Lancashire),  113,100.  There  are  tlius  IS  towns  of 
over  100.000  inhabitants,  or  4,150,989  inhabitants  in  all, 
which  is  24.2  per  cent,  of  the  total  town-jiopulation  of  the 
United  Kingdom.  In  most  of  the  towns  the  population  in- 
creases rapidly,  but  there  are  several,  such  as  Bath,  Coven- 
try, and  Canterbury,  which  have  either  no  manufactures  at 
all  or  where  they  are  in  a  state  of  decay,  and  these  have 
decreased  in  population  daring  the  last  ten  years. 

The  annual  number  of  births  and  deaths  to  1000  living 
has  been  as  follows  during  lSGl-71 : 

Birthrate.      Dcalh-nilc. 

England  and  Wales 3.5.06  22.41 

Scotland ; 34.90  21.99 

Ireland 2.51)9  16..18 

United  Kingdom 33.:!6  21.25 

It  should,  however,  be  stated  that  the  registration  in  Ire- 
land is  exceedingly  defective,  and  that  no  dependence  can 
therefore  be  placed  upon  the  above  figures.  To  every  1000 
males  there  were,  in  1871.  1058  females  in  the  I'nited 
Kingdom,  1056  in  England,  1013  in  Wales,  109G  in  Scot- 
land, 1050  in  Ireland.  This  disparity  between  the  sexes  is 
due  to  the  larger  proportion  of  men  who  emigrate  or  who 
are  ahroad  as  soldiers  or  mariners.  The  following  table 
furnishes  information  with  respect  to  the  ages  of  the  ])opu- 
lation.  It  gives  the  percentage  of  persons  under  20  years 
of  age  for  the  three  portions  of  the  United  Kingdom  : 

18'.'1.  1641.  1671. 

England  and  Wales 49.00       46.02       45.90 

Scotland 4S..10        47.07        46.67 

Ireland 53.20        49.04        43.30 

Nntionaliiies, — .\ecording  to  place  of  birth  the  population 
of  the  United  Kingdom  is  distributed  as  follows  (1871); 

Njilives  For'ners 

EDglish.        Scotch.  Irish,    of  British  and  born 

Colonies,    at  sea. 

Enfjland  and  Wales..  21,692,165     21.12.54     .566,510    96,467  143,840 

Scotland 70,482  3,061,.5.H1      207,770    10,469      9.766 

Ireland 67,881       211,318  5  306,757      8..367      9.054 

21,830,528  3,295,103  6,081,067  115,303  162,660 
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This  tal>ie  tlues  not  exhibit  the  composition  of  the  popula- 
tion according  fo  nationiilitv,  but  merely  illustrates  the 
change?  which  are  g'Mng  «ni  at  the  present  time. 

English  is  fjpokeu  by  the  educated  classes  throughout  the 
British  islands.  Cymric  h:is  maiutaiued  itself  in  AValcs, 
Gaelic  in  the  Highlands  of  Scotland,  on  the  Isle  of  Man, 
and  in  Ireland,  jtarlicularly  in  Connaught  and  Munster. 
These  Celtic  dialects,  however,  are  gradually  dying  out,  in 
spite  of  the  efforts  inacle  to  keep  them  alive.  It  is  su]i- 
posed  that  aliout  "r.iK'O  persons  in  Wales  do  not  under- 
stand Euglish,  and  that  about  300,000  in  .Scotland  still 
speak  Gaelic.     In  Ireland  the  number  of  persons  able  to 


speak  Irish  only  was  10.'?,a62  in  1871,  and  there  were 
714,;!l:t  who  spoke  English  in  addition  to  Irish.  In  IbOl 
these  numbers  were  lt).'(,27o  and  U12,l'Gl  respectively. 

Orcuptiiioiis  i>/  the  J'eitpU: — The  census  returns  for  the 
year  1571  contain  most  elaborate  slntcmenls  with  resjuct 
to  the  occupations  of  ihe  inhabitants  of  the  British  i.^1- 
ands.  tlnfortunatcly,  the  facts  obtained  have  not  been 
published  on  identical  principles  for  each  of  the  tbrco 
kingdoms,  and  (ho  classification  of  occupation  is  open, 
moreover,  to  serious  objections.  Wc  have  carefully  gone 
through  these  voluminous  returns,  and  the  following  it  the 
result  obtained : 


OccDpatioDS. 


General  and  local  government 

Army  and  navy 

Learned  professions,  literature,  art,  selouci 

Agriculture 

Engaged  about  animals 

Laborers  and  indetinitc 

Miners  and  working  in  minerals 

Art  and  mechanical  productions  in  which  matters  of  various 

kinds  arc  used  in  conibination 

Textile  fabrics  and  dress 

Working  and  dealing  iu  food  and  drink 

\Vorkiie.j  and  dealing  iu  animal  substances 

Working  and  dealing  in  vcgetablo  substances 

Coniineree 

Transportation 

Persons  of  rank  and  property 

Wives  and  women  engaged  generally  in  household  duties 

Entertaining  and  performing  personal  duties  for  man 

Students,  scholars,  and  children  under  15,  not  engaged  in  pro- 

dvictive  occupations 

Total 


Enfftand 
and  Walca. 


11,407 
8,198 

33,508 
236,745 

33,458 

98,239 
lGg,lC8 

158,500 

333,210 

62,523 

5,863 

27,441 

42,858 

72,87.1 

37,197 

099,I7:l 

101,460 

1,167.208 


3,360,018 


25,728 
30,GSG 
44,971 
1,047,347 
18,422 
386,504 
44,746 

77,738 

399,073 

56,2.53 

3,881 

15,8.54 

55,283 

54,039 

15,715 

910.925 

386,983 

1.832.227 


rcrccDUi£c. 


Kng.  t 
Wales 


5,412,377 


0.4 
0.6 
1.3 
6.8 
0.4 
3.5 
5.1 

5.0 
9.5 
2.0 
0.2 
0.7 
1.3 
2.3 
0.8 
18.8 
7.2 


33.9 
100 


Scot- 
land. 


0.3 
0.3 
1.0 
7.0 
1.1 
2.9 
5.0 

4.7 
9.9 
1.9 
0.2 
0.8 
1.3 
2.2 
1.1 
20.8 
4.8 

34.7 


100 


Ire- 
laad. 

0.5 
0.7 
0.8 
19.4 
0.3 
7.1 
0.8 

1.4 
7.4 
1.4 
0.1 
0.3 
1.0 

'1.0 
0.3 

16.8 
7.2 

33.9 
100 


Afjricultiire. — The  soil  of  Great  Britain  is  almost  exclu- 
sively d.^votcd  to  the  production  of  brcadstuffs  and  of 
grasses,  roots,  etc.  as  food  for  cattle.  The  principal  cereals 
cultivated  aro  wheat,  barley,  and  oats.  Beans  and  peas  are 
of  some  importance;  tnrni[is  and  swedes  are  the  principal 
green  crops.  Potatoes  arc  most  exten.'^ivcly  cultivated  in 
Ireland,  where  they  con.'-titute  the  principal  fiod  of  the 
laboring  ])0])ulation.  The  cultivation  of  hops  (iVl.OOO 
acres)  is  conliu'^d  lo  England,  that  of  (lax  almost  entirely 
to  Ireland.  Orchards  arc  most  extensive  in  the  S.  W.  and 
S.  of  England,  .\mongst  other  objects  of  cultivation  may 
bo  mentioned  rape,  saflVon,  coriander,  caraway,  teasel, 
madder  and  woad,  nin..itard,  liquorice,  chamomile,  pepper- 
mint, and  other  medicinal  plants,  but  none  of  these  occu- 
pies a  consid'Tiible  area.  The  bed,  which  is  used  on  the 
Continent  largely  for  the  manufacture  of  sugar,  is  used  in 
Great  Britain  almost  entirely  as  food  for  cattle,  as  there 


are  no  protective  duties  which  enable  home-made  sugar  to 
compete  with  colonial  produce.  The  land  of  the  United 
Kingdom  available  for  agricultural  purposes  is  almost  en- 
tirely in  the  hands  of  a  small  number  of  landed  proprietors, 
from  whom  it  is  leased  by  the  actual  cultivators  of  the  soil. 
I'ntil  quite  recently  tlio  latter  were  almost  entirely  at  tho 
mercy  of  their  landlords;  their  tenure  was  of  a  very  un- 
certain nature,  and  they  could  claim  nothing  for  permanent 
improvements.  In  this  respect  a  change  for  the  better  lias 
taken  place,  particularly  in  Ireland;  and  although  Great 
Britain  even  now  stands  nt  the  head  of  agricultural  coun- 
tries, there  is  no  doubt  (hat  recent  legislation  will  con- 
tribute to  a  more  rational  and  exhaustive  cultivation  of 
the  land. 

The  following  are  tho  leading  agricultural  statistics  of 
the  United  Kingdom  for  1874  ^in  thousands  of  acres)  : 


Under  crops  and  fallow 

Permanent  pasture 

Orchards 

Woods 

Waste  and  sheepwalks 

Water 

Total  area 

Horses 

Cattle 

Sheep 

ri?s 

Ntnnher  of  occnnierH 

Average  si'/e  of  holdings,  acres. 


Eogluod  aod  Wales. 
cent. 


14,616 

12,072 

149 

1,453 
8,029 
1,000 

37,319 


39 
33 

0.4 

4 
21 

3 


100 


1,924,000 

4,'.)7l,lliW 

22,U25,noo 

2,272,01)0 

480,178 

96 


Scotland. 
Acres. 


3,474 

1,106 

2 

TM 
13,729 
600_ 


Per 
cent. 


296,000 

l.l.Vi.liOO 

7,.'is;i,ijiio 

150,000 

81,007 

57 


Ireland. 
Acres. 


5,280 
10,472 


325 

4,249 

494 

20,820~ 


Per 
ccnL 


1.5 

9.5 
3 


626,000 
4.118.000 
4,438,000 
l,09l'i,000 

600,000 
26 


Man. 
Acrca. 


49 
2 

"l45~ 

6,000 
20,000 
81,000 

4,000 


Britisb  Islands. 


23.-J-IO 

23,(i71 

151 

2,512 

2r),or)« 

2.3£)G 


30 

rt 

SI 
77,929     1  lou 

10.2<i4.(i(»0 

a,r>:i2,uuo 


It  would  npppar  fnun  this  table  that  only  *>•'''  per  cent,  of 
thi3  ^upurfi file's  of  the  Brititth  islands  is  cultivatt-d  (ir  planted 
with  woods.  Making  every  allowance  fur  huildings  and 
roads,  and  for  tlu!  barren  moorlands  of  Wale.",  Kngland, 
and  Scotland,  (here  ought  still  to  he  a  eon.-^idcrahlo  extent 
of  land  capable  of  cultivation.  The  wa'<le  given  above 
actually  ineludcs  the  sheop-clrifts  in  Great  liritnin  »h  well 
as  tho  "commons/'  tlie  latter  covering  2,t>;!*2,772  acres,  of 
which  8S:t,98y  are  capable  of  cultivation.  Tho  hogs  of  Ire- 
land, however,  wliieh  are  included  above  amongst  wafto 
landf,  we  arc  told  are  ini-npalde  of  being  ulili/ed  even  for 
pa.sturing  purposes.  A  tli<irout^h  utilization  of  tho  agricul- 
tural resources  of  (Ireat  iJritain  is  demanded  all  thr  more 
as  great  quantities  of  food  are  now  imported  annually. 
During  the  years  lS(',fi-7t  (In-  wheat  crops  of  the  ("nited 
Kin'^doin  averaged  1  U.ld.'i.lHll)  tpiarlcrs,  and  no  les.s  than 
9,2S|i,l)ltl)  quarters  had  to  he  imported  annually  lo  meet  the 
deficiency.  The  case  is  more  favorable  ns  respects  cattle. 
It  was  estimated  in  1^70  that  the  live-stock  of  the  United 
Kingdom  furnished  l,220,()2.j  tons  of  moat,  to  which  had 


to  be  added  114,693  tons  of  foreign  meat  to  meet  tho 
demands  for  homo  «onsumption.  It  would  appear  friun 
this  that  tho  annual  consumption  of  meat  ninounts  lo  b2 
pounds  per  head — an  amount  by  no  means  large  if  mea- 
sured by  an  American  ttandard,  though  very  eonsideniblo 
if  we  compare  it  witii  the  nalions  of  continental  Murope. 

Fishrriri. — The  rivers  an*!  the  seas  surrountliiig  llie  Itrit- 
ish  islands  abound  in  fish,  and  the  fisheries  give  occupation 
to  a  largo  number  of  the  population.  In  1S71  there  were 
enumerated  .^)H,9r)7  li.sherinen,  and  Ihe  sea-lisheries  in  1S7;; 
employed  10.928  boats,  having  a  tonnngo  of  about  2111,000 
Ions  (Scotland  lt),7('i."»,  Kngland  and  Wales,  Iii,.'{.'Jl,  Ireland 
Sl.'»0,and  the  Isle  of  Man  '.'>7o  vessols).  Salmon  nrc  caught 
almopt  exclusively  in  tho  rivers  of  Scotland  and  Ireland; 
tho  herring  fi.^heries  are  carried  on  principally  from  tho 
Scotch  port."* :  the  pilchard  is  caught  on  tho  coasts  of  Cnrn- 
wall  and  Devonshire,  and  ICngland  { Kssex  nnrl  Kent)  re- 
joices in  tlio  po.-'se.'*.>'ion  of  the  hesi  oy,«lors.  In  former  times, 
up  lo  1830,  it  was  fought  to  encourage  tho  fisheries  by  tho 
payment  of  pri  iiilums.     This  system,  however,  proved  fil- 
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lacious,  and  whilst  in  1830  only  329,557  barrels  of  her- 
rings were  cured  throughout  Great  Britain,  the  Scotch  fish- 
eries alone  pi-oduccd  6^1,1^3  barrels  in  1860  and  ^38,000  in 
1S74. 

Miufng  and  MetaUurffical  Industries. — Amongst  the  val- 
uable minerals  wiiich  iVoui  immemorial  times  have  been 
worked  in  Great  Britain  coal  occupies  at  the  present  day 
the  fiireraost  rank.  The  position  of  the  coal-basins  has 
already  been  indicated.  They  cover  an  area  ot  about  12,000 
square  miles,  and  if  worked  to  the  depth  of  4000  feet  they 
will  l)e  exhausted  in  the  course  of  700  years  if  the  present 
rate  of  con^^uniption  continues.  The  coal  raised  in  1S73 
amounted  to  127,012,707  tons  (in  187-i  it  was  only 
126,590,108  ton«).  Of  this  amount  28  per  cent,  is  used  in 
smelting  iron  and  other  metals,  21  per  cent,  for  steam-power 
in  factories,  16  per  cent,  for  domestic  purposes,  10  per  cent, 
is  exported,  8  per  cent,  is  used  in  mines  and  collieries,  6 
per  cent,  on  railways  and  in  steamers,  5  per  cent,  in  pot- 
teries, chemical  works,  etc.,  and  5  per  cent,  for  the  manu- 
facture of  gas.  The  iron  industry  is  the  most  important 
nest  to  that  of  coal.  It  has  assumed  gigantic  proportions 
since  1740,  when  coal  was  first  used  for  smelting  the  ore. 
Then  the  produce  of  pig  iron  only  amounted  to  17,350  tons  ; 
in  1S06  it  was  250.000,  in  1823  44.3,060,  in  1800  3.826, 752,and 
in  IS73  6,566,451  tons.  There  is  just  now  some  depression 
in  the  trade,  owing  to  over-production  and  to  disputes  with 
the  workmen,  but  it  will  no  doubt  soon  pass  away.  The 
iron  ores  of  Great  Britain  are  generally  associated  with  the 
eoal-bi'Js,  which  enhances  their  value.  In  1871  there  were 
S.31  blast  and  6S05  puddling  furnaces  in  Great  Britain 
(none  in  Ireland),  employing  127.018  hands.  Copper  is 
r.Ti^ed  principally  in  Cornwall  and  Devon,  as  well  as  in 
S.'utland  and  Ireland.  Lead  has  been  worked  in  Derby- 
shire from  the  time  of  the  Romans,  but  has  since  been  dis- 
covered in  other  parts  of  the  island,  including  Cornwall 
and  Devon,  the  only  counties  furnishing  tin,  and  celebrated 
on  that  account  amongst  the  Phcenicians.  All  other  ores 
are  of  subordinate  importance.  They  include  zinc,  arsenic, 
manganese,  antimony,  nick**!,  silver,  gold,  etc.  The  quan- 
tify and  value  of  metals  produced  from  British  ores  in  1873 
were  as  follows: 

Pis  iron G.5G6,45I  tons.  £18,057,739 

Fiue  copper 5,240     "  502,822 

Mftallic  lead 54,2:*.')     "  1,263,375 

White  tin 9,972     "  1,329,706 

Zinc 4,471     "  120,099 

Silver  O'roui  lead  ore) 537,707  ounces.  131,077 

Other  metals ■. o,00Q 

Total £21,409,818 

In  addition  to  these,  1,442,218  tons  of  foreign  ores  were 
smelted  in  Great  Britain.  If  we  add  to  the  above  the  value 
of  1,785,000  tons  of  rock-salt,  of  1,785,000  tons  of  clay 
and  shale,  of  the  coals  not  used  in  smelting  or  in  mines 
(say  £:;0,000.000).  of  clays  and  slate  and  building-stones, 
it  will  be  found  that  the  value  of  the  mineral  produce  of 
the  Uuitcd  Kingdom  amounted  to  about  £57,530,000  iu 
1873. 

AfaiiH/iJctures. — Amongst  the  great  textile  industries  of 
the  country,  thai  of  woollens  is  the  oldest.  It  was  carried 
on  already  undi-r  the  dominion  of  the  Romans,  but  in  spite 
of  protective  duties  and  other  well-meant  laws  enforcing 
the  u^c  of  woollen  stuffs,  it  was  only  after  the  immigration 
of  Fk'mish  weavers  (1068)  that  really  good  cloth  was  pro- 
duced. At  the  present  time  English  broadcloth  enjoys  a 
deserved  reputation.  The  cotton  industry  has  been  of  some 
iuipu.tanee  siuje  the  invention  of  the  spinning-jenny  in 
17it7,  and  has  since  assumed  astounding  proportions.  In 
176ii  the  value  of  all  cotton  goods  was  estimated  at  £600,000, 
in  l^KJ  at  £36,000.000,  and  in  1874  at  £100,500.000.  The 
proixrt  ss  of  this  industry  (which  depends  for  its  raw  material 
mainly  upon  the  U.  S.)  is  shown  in  the  following  table: 


Cotton  coQsumed. 

Total  Talue 

Weight  of  rams  and  cloth 

Years. 

Weight  ID 

Cost  in  mil- 

duced  in  mil- 

iu miliions  of  pounds. 

millions  of 
Iiounds. 

lious  of 
pouuils. 

lions  of 
pounds. 

Total. 

Exported. 

ISM 

907 

24.8 

63.1 

810 

6.i2 

is:-,:) 

1,079 

28.9 

80.6 

913 

740 

ISili 

4J9 

26.7 

42.7 

514 

412 

is:;i 

661 

S2.5 

76.4 

513 

403 

ISiM 

800 

51.9 

102,7 

770 

62.i 

ISliS 

990 

41.0 

91.7 

883 

72.-! 

1S72 

1,175 

4«.0 

102.3 

10,';.^ 

910 

is;4 

l.JGG 

40.2 

lOC.'i 

1120 

946 

The  linen  manufacture  has  only  recently  become  of  import- 
ance. Its  principal  seats  are  in  Scotland  and  Protestant 
Ireland.  The  manufacture  of  silk  was  introduced  in  the 
fourteenth  century,  and  was  subsequently  much  improved 
by  Huguenot  French  emigrants  (1665).  The  following  is  a 
summarv  of  the  textile  industries  of  the  United  Kingdom 
for  1S71*: 


Spladles. 

Fower.looms. 

nand.. 

37,719,7.59 

450.676 

449.087 

2,692,771 

43,  HO 

125.130 

2,26.1,245 

67,346 

113.363 

1,861,906 

39,727 

144,496 

1,130,441 

12,.376 

48  124 

45,670,122 

815,263 

880,200 

Factories. 

Cotton 2,4S3 

Wool 1,829 

Slioddy  and  worsted...     7i>0 
Flux,  hemp,  and  jute..     598 

Silk 696 

6,356 

To  these  should  be  added  2.14  lace-factories  (S370  work- 
men), besides  129  hosiery-factories  (fl692  hands),  61  elas- 
tic-factories (4623  hands),  37  horsehair- factories  (2339 
hands),  149  print-works  (:i0.o08  hands),  439  bleacbing- 
works  (31.427  hands),  150  calendering  and  finishing  works 
(3902  hands),  etc. 

Next  to  the  textile  industries  the  most  important  are  the 
metal  manufactures,  ranging  from  the  produetion  of  rails 
to  that  of  steam-engines,  iron  ships,  and  of  the  tinest  cut- 
lery and  silversmith's  work.  There  were  in  1871.  18,291 
metal-factories,  employing  634,035  hands.  The  English 
potteries  supply  goods  appreciated  throughout  the  civil- 
ized world.  They  number  541,  and  employ  45,029  hands. 
The  breweries  are  of  great  importance,  for  beer  is  the  na- 
tional beverage  of  England,  whilst  spirits  are  more  highly 
prized  by  the  Scotch  and  Irish.  The  breweries  (in  1873) 
consumed  59.194,089  bushels  of  malt,  the  distilleries  pro- 
duced 31,862,472  gallons  of  spirits,  of  which  29,322,087 
were  retained  for  home  consumption. 

We  add  to  these  notes  a  list  of  some  of  the  leading  in- 
dustries, together  with  the  number  of  persons  employed  in 
them.  These  figures  arc  from  the  census  of  1871,  and  do 
not  in  all  cases  agree  with  tho  factory  returns  given  above : 

Occupations.  and  Scotlaod.  Ireland. 

■U'ales. 

Wool  and  worsted  manufacture. ...253,490  42,217  15,698 

Silk  niauufacture 82,053  2,546  7R5 

Cotton  and  flax  manufacture 562.015  97,863  57,318 

Manufacture  of  mixed  materials.. 116,913  62,736  87,733 

Laeo  (incl.  above  under  cotton) 49,370  181  787 

Tanners  and  curriers 23.3:M  2,127  1,327 

Sugar-refiners 2,843  951  36 

Brewers '. 23,831  1,330  &46 

Iron  manufacture 180,207  30,393  1,720 

Nailsmiths 23,231  941  3,532 

Steclworkers 5,789  34  10 

Cutlers 17,903  196 

Engine  and  machine  makers 106,680  15,555  3,379 

Gunsmiths 11.576  237  222 

Goldsmiths,  etc 22,038  1,237  475 

Watch  and  cloekmakers 21,273  2,007  1,075 

Philosophical  iustrument  makers.    3,242  247  54 

Shipbuilders 40,627  14.298  2,139 

Coaehmakers  and  wheelwrights...  53.408  2.037  2,973 

Cabinetmakers 66.945  6,724  2,987 

Musical  iustrument  makers 7,339  302  142 

Earthenware  manufacture 45,119  3,305  279 

Glass  manufacture 20.081  2,020  356 

Paper-makers 16.772  6,274  627 

Printers 44,814  S.flSg  3,420 

Manufacturing  chemists 11,328  2,978  159 

The  importance  of  these  manufactures  to  the  country  can 
only  be  appreciated  if  we  bear  in  mind  that  they  not  only 
supply  the  home  market  almost  exclusively,  but  likewise 
furnish  the  bulk  of  the  exports. 

Tninaportntiou. — The  roads  of  the  United  Kingdom  have 
been  constructed  to  a  small  extent  only  by  government  (in 
Wales,  Scotland,  and  Ireland).  The  majority  of  them  are 
maintained  from  local  rates  and  managed  by  highway 
boards.  The  old  turnjilke  roads,  which  were  constructed 
by  private  speculators  on  condition  of  their  being  permit- 
ted to  levy  a  toll,  are  gradually  passing  into  the  hands  of 
the  local  authorities,  their  builders  in  many  instances  hav- 
ing suffered  serious  losses.  We  have  already  alluded  to  the 
importance  of  the  rivers  as  navigable  highways.  They  arc 
connected  with  each  other  by  an  extensive  system  of  canals, 
the  whole  of  them  being  constructed  since  1755,  for  tho 
greater  part  by  private  companies.  The  railways  have  to 
a  great  extent  superseded  canals  and  roads.  Tramways 
have  been  in  use  in  some  of  the  mining  districts  since  1797, 
but  the  first  locomotive  railway  was  opened  in  1830,  and 
since  that  time  they  have  rapidly  increased  in  extent. 
They  are  without  exception  the  property  of  private  com- 
panies. Their  total  length  iu  1862  was  IO,S70  miles;  in 
1873,  16,082.  The  following  statistics  refer  to  the  latter 
year:  Total  capital,  including  loans,  £588,320,380;  num- 
ber of  passengers  conveyed,  455.634,767,  or  28,332  per  mile ; 
total  traffic  receipts,  £55,674,421;  miles  run,  197,354.749; 
working  expenses,  £30,752,848  ;  average  dividend,  4.35  per 
cent. ;  railway  servants,  274,535. 

The  shipping  of  the  United  Kingdom  holds  the  first  rank 
amongst  the  commercial  marines  of  the  world,  for  it  has 
been  calculated  that  no  less  than  57  per  cent,  of  all  steam- 
vessels  and  37  per  cent,  of  all  sailing-vessels  belong  to  it. 
In  the  foreign  as  well  as  home  trade  of  the  United  King- 
dom the  British  flag  b'y  far  exceeds  the  flags  of  all  other 
nations  combined,  and  this  result,  is  achieved  without  dif- 
ferential duties,  for  even  the  coasting  trade  is  open  to  for- 
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eigDcrs  on  equal  terms  nitb  the  natives.  The  mercantile 
mariuc  of  the  British  islands  included  in  1800,  16.724  ves- 
sels of  l.r,9^.6l5  tuns:  in  lst5,  23.472  vessels  of  3.004,398 
tons;  in  LSfiit,  27,603  vcsstls  of  .'»,76s,r»S7  tons;  und  in  the 
begianiog  of  1871,  2j,66l  vessels  of  J,S0j,lG2  tons.  There 
has  consequently  been  no  appreciable  increase  in  the  ton- 
nage since  ISOO,  but  the  number  of  t^teainers  has  increased 
from  201)0  to  3St;3,  and  tlieir  tonnage  from  404,327  to 
I,713,7S3.  To  this  fl^-et  must  be  added  the  colonial  ma- 
rines (about  11,000  vessels  of  2.900,000  tons),  and  it  will 
be  seen  that  the  British  flag  is  now  represented  on  the 
ocean  by  a  total  of  about  30.000  vessels  of  8.700.000  tons. 
The  li;5lilhouses  and  lightships  encircling  the  British  isl- 
ands with  a  ring  of  light  are  managed  bv  the  Trinity  board 
an»i  two  hoards  for  Scotland  and  Ireland.  There  arc  now 
.■JiiU  shore-lights  and  .'»0  lightships,  besides  2')0  lifeboat  sta- 
tions supported  by  a  private  association.  The  tonnage  of 
the  vcs.-'t'ls  whieh  entered  the  ports  of  the  United  Kingdom 
in  the  foreign  and  colonial  trade  in  1873  was  21.S64.9.')7 
(inclading  14,541.028  British);  that  of  the  vessels  whieh 
cleared  was  22,o7o.029  (including  lJ.I0fi,316  British).  The 
tonnage  of  vessels  which  entered  coastwise  with  cargoes  was 
21,49(,2U7  (including  21.3r)9,lfi7  British). 

The  post-office  in  England,  as  in  most  other  states,  en- 
joys the  monopoly  of  carrying  letters,  and  since  1870  it 
has  managed  the  telegraph-lines,  which  were  purchased  by 


government  for  ahout  £9,000,000.  It  likewise  manages  nu- 
merous savings  banks,  and  grants  life-annuities  in  behalf  of 
the  state.  .Some  idea  of  the  extL-nt  of  its  business  may  be 
conceived  from  the  following  ligures,  which  refer  to  1^73  : 
907,000,000  of  letters  and  jiostal-cards  and  204.000,000  of 
newspapers  and  book-parccis  were  delivered:  10. ISO, 369 
money  orders  for  £20.820.124  were  issued,  and  17.294.330 
telegraphic  messages  forwarded:  £8,43:1.091  wore  received 
by  the  post-office  savings  banks,  and  £0.084.181  were 
paiil  by  them.  The  number  of  depoi*itors  was  1,006,645, 
and  the  capital  deposited  at  the  end  of  the  year, 
£21,167,749. 

Cummfrrr. — There  are  neither  export  nor  protcelive 
duties,  for  the  customs  duties  levied  upon  articles  which 
are  likewise  manufactured  in  the  United  Kingdom  are  bal- 
anced by  eorrespftnding  excise  or  6tamj>  duties.  No  tariff 
is  probai)ly  as  simple  as  that  of  the  United  Kingdom.  IL 
includes  cocoa,  ct)ffee,  i-hieory,  tea,  tobacco,  wine,  dried 
fruit,  beer  and  ale,  malt,  vinegar,  spirits,  plate,  and  play- 
ing cards.  Commercial  activitj-  has  assumed  now  most 
gigantic  proportions,  for  Englund  not  only  exchanges  her 
own  products  for  those  of  foreign  countries,  but  likewise 
acts  as  the  agent  for  continental  and  other  foreign  markets. 
Tho  extent  of  the  commercial  movenKut.  for  a  number  of 
years,  will  be  appreciated  from  the  fulluwiug  tabular  stute- 
mout : 


Yisar. 

Total  Imports. 

Total  exports. 

Exports  of 
British  proiluce. 

Bullion  nl 
Iiuporta. 

d  specie. 

Exports. 

£22..586..5|-.8 
1.5,«41,r,78 
12,742,0.59 
19,748,916 
19,1171,220 
20.439,000 

1854 
18G0 
1S3S 
1872 
1S73 
1874 

£l.'>2..TS9,0.i:t 
210,.530,S73 
295,290,274 
35t,f.93,G24 
371,287.372 
370,22.1,345 

£11.1,821,092 
Ili4,.i21,:)51 
238,90.5,6S2 
314,.')S3,3:i4 
310,991,765 
297,.')00,000 

£97,184,726 
13.5,891.227 
1SS,917,.53G 
25,;,2'>7,347 
2.5.5.104.1503 
21(9,430.207 

Not  known. 

£22,978,196 
34,287,139 
29,n08,012 
33,.599,231 
30,4:1.5,000 

These  figures  do  not  incliulc  the  value  of  the  merchandise 
transhipped  in  British  ports,  which  was  £5,i;i6.652  in  ISGfl, 
and  £1.'1, 704,400  in  lS7^i.   Wiien  we  analyze  the  commercial 


Russia 

.Scandinavia 

(iennauy,  N>;thcT- 
'     I'ds,  A.  l{L-t^iiini.. 

Franct? 

jSpaiui^  Portngai.. 

Ilialy  

|Ttirk' y 

R'ist  <»'f  Kiiropu 

Total  Europe.... 

Brit.  India  A  Ceyl. 
IJulch  K.  Iriilies... 
China  l&  Koiigk.). 

.Tapaii 

Rest  of  A^ia 


Total  Imports. 


Total  Asia.. 


B«ypt 

Cap.!  and  Natal.... 
Rj3t  of  Africa 

Total  Africa 


10,201,498 
l),930,257 

27,780,.504 
17,774,031 
5.874,679 
2,748..52.5 
3,253,246 
5,.5S0,.54t( 

86,143,288 


21,403,554 
14,833,527 


British  exports. 
I860.  ISTt. 


3,268,479 
1,775,879 


49,344.791  I  21,216,519 


18,4.3.5,284 

361,866 

9,323,764 

167,511 

820,707 

29409,^32 

10,352,574 
1,713,.502 
4,143.724 


A«strali.-l 6,025,001 

N;!vr  Zonland 445,244 

I'acilio 298 

Toial.Vnslralasia  ~6,470,.543 


b'nitcd  .Slates |  44, 

Brit.  N.  America...  j  G, 

M..'x.  ACon.Aiuer.  1 

West  Indies 7 

Itra/.il 


R'st  of  S.  .\mer... 

iNiirlhcrn     Whale 

Fisheries  


Total,  America., 
tirand  total 


9,721 


46,54o,.5»5 
12,921,.592!! 
3,.59S.*I6;1 
3,.5.52,S04  I 
3,942,791  ■ 

156,143,490 


37,477,836 
1,308,860 

11,9111,2.58 

.578,(198 

4,.300,545 

.5,5,626,5971 

10,467,.598 
4,291,640 
5,892,465 

20,651,709 


5,249,980 
4,170,378 
4,514,287 
5,064.233! 
4,462,147 

49,721,902  102,017,432 


19,306,674 

1,432,657 
5,318,036 


769,849 


2,479,737 
2,065,.523 
2,336,403 


14,971  ,.506 

3,547,.561 

69,608 

isi:i88,73« 

74,108,807 
11,771.934'i 
1,8.56,440 
8,736,253 
7,019,831 
15,600,737' 

120,807! 
I19,1.4I,809 
370,225,:M3 


8,787,300 
7,915,258 

45,049,0.57 
16,376,690 
6,7.87,532 
6,368,096 
4,634,164 
6,099.3:J5 


27,927,783 
1,282,329 
8,394,238 
1,283,079 
2,931,101 


41,818,.590 


3,559,791 
4,.302,622 
3,810,198 

Ti, 672,6 11 


21,667,06.1 
3,727,350 
787,4:10 
4,9911,867 
4,446,776 
7,099,623 


105 

42,719,216 
135,891.225 


14,602,645 

4,408  888 

37,728 

19,109,2,5!) 

2R,0S4,664 
9,413,315 

1,529,748 
5,1>:9.996 
7,6K9.137 
12,931, .561 


cent.),  and  of  raw  materials  to  he  used  in  manufactures 

(41  per  cent.).  Manufactured  goods  only  con.stitute  ahout 
9  per  cent,  of  the  total  imports.  The  exports  of  Iliilish 
produce,  on  the  other  hand,  include  82  per  cent,  of  inanu- 
factuvcd  ^ootls.  The  value  of  some  of  the  principal  articles 
imported  in  1874  was  as  follows  :  cotton.  £o0.937.000  :  wool, 
£2L',(!  10,000;  silk,  £15,7  l;!.UI10;  ores  of  metals,  £1 1,1  09,01  0  ; 
sugar  and  molasses,  £lfi,0S;;,llOO ;  grain  and  meal. 
£00,753,000  :  provisions,  £25,.S6,8,noo  ;  tea,  £1  l.:'iT.'i,000  ; 
coffee,  £7,10:1,000;  wines,  £0.808,000  ;  spirits,  £2, CIS.CCO. 
The  exports  of  British  |>roduce  and  manufactures  included 
— cotton  yarn  and  manufactures,  £74.232,000  ;  woollen  do., 
£2S,:i5 1,000;  linen  do.,  £8,845,000;  silk  do.,  £3,1:10.000; 
apjiarel,  hahcnla^hery,  and  millinery,  £0.. '128, 000  :  earthen- 
ware and  glass,  £:i,152,000;  iron,  £:'.  1,225,000;  coals  and 
culm,  £11,951,000;  h.ardware,  £4,4i:!,000 :  mnehinery, 
£0,771,000;  leather  manufacture,  £:!,5I7,000;  beer  and 
ale,  £2,451,000;  soda,  £2.002,000;  hooks  and  stationery, 
£1,587,000,  etc.  In  the  foregoing  talilc  we  give  the  im- 
ports anil  exports  from  ami  to  the  principal  countries  for 
1800  and  ]s74,  in  pounds  sterling. 

Tile  details  of  tiic  trade  with  the  U.  S.  for  a  number  of 
years  are  as  follows  : 
Year. 


Total  imports 
rrom  t'.  S. 

..£29.795,:!02 

...  36,047,773 

...  34,2.57,515 

49,:i89,584 


18.54 

1856 

18S8 

1861 

1864 17.92:1,678 

1866 ..  46,851.218 

1868 43.062,299 

1870 49,804,681 

1871 61, 1:14.463 

1872 54,063,948 

1873 71,471,.593 

1874 74,108,807 


f22,:«:i.403 
22.616877 
15,79:1,701 
11,02.5.(;83 
20,18:1,566 
3l,s4:i,s:tG 

2:i,.80l,f.51 
S1,;«I6,089 
»8.692..-:37 
45,907.998 
36.6ilS.424 
32,30tl,000 


64,818,316 
239,437,207 


returns  wo  find  that  a  vast  proportion  of  tho  imports  con- 
sists of  articles  of  food,  condiments,  and  stimulants  (41  per 


Rcli't/iiin,  and  Provim'on  fur  Uh  Siiiiport.—Grcnl  Britain 
is  a  Protestant  country,  bill  all  other  religions,  as  long  as 
they  do  not  olTensl  against  public  or  private  morals,  may 
be  praclisi'd.  In  Kn.gland  and  .'^culland  there  are  estab- 
lished ehniches.  that  of  Ihe  form.r  bring  ICpiseopal,  Ihat 
of  tlio  latter  Presbyterian.  Ireland  has  no  longer  an  esluh- 
lishi'd  I'hnreh.  (.See  Ini:i.ANi>.)  The  number  of  persons 
professing  dilfcicnt  religions  may  bo  csliiuatcd  us  follows 
11871): 


England  and  Wales 

RslAbllshcd  churches  and 
KpU.  Churell  of  Irclnml. 

Romun  Cstliollcs. 

All  olktrs. 

Nomber. 
19,223  000 
1,505,000 
637,998 

21,39S,«98 

I*or  cent. 
82.44 
44.76 
12.10 

67 

.Viiiiil,ir. 
i         913.000 

29s.t;oo 
1     4,1.50,867 

1    8,862,467 

Per  cent. 
4.02 

8.89 
76.68_ 

17 

NoiDlior. 

8,076,26« 
1,. 556,4 18 

583,512 

Per  cciiL 
13..54 
46.:i5 
11.22 

le 

.Scotland 

Irt-land , 

■United  KIngilom 

!    S,2I6,I»« 

Amongst  ''all  others"  are  included  about  51.000  .Tews 
(l.s.OrtO  in  Kngland,  .3000  in  Scotland,  285  in  Ireland),  but 
the  bulk  of  them  consists  of  Protestant  dissenters.     Thuoo 


persons  who  in  Kngland  dispensed  with  a  religions  mar- 
riage ceremony  have  been  apportioned  by  n»  amongst 
tho  churchmen  and  dissenters.     Thiy   included  9.07    per 
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Scotland. 

Ireland. 

4,10.5 

3,24.3 

224 

3,.50.i 

252 

24 

243 

3,719 

cent,  of  the  Englifih  population.  The  number  of  Roman 
Catholics  in  Enghiad  stL-aJily  increased  until  1S5;'.  and  in 
Scotland  until  ISfiS,  owing  almost  exclusively  to  the  Irish 
immigration.  Since  that  time  the  number  of  Catholics, 
proportionately  to  the  general  poj)ulation  of  the  country, 
is  on  the  decline,  and  we  have  endeavored  to  show  else- 
whore  [Geofjrriphicdf  M't'i-^  1S74)  that  many  of  these 
Catholic  immigrants  must  have  deserted  the  faith  of  their 
fathers.  The  established  churches  of  England  and  Scot- 
land, and  particularly  the  former,  are  in  possession  of  valu- 
able endowments.  All  other  denominations  are  dependent 
upon  voluntary  contributions,  and  several  amongst  them 
have  succeede(l  in  accumulating  large  funds.  Some  idea  of 
the  activity  of  religious  life  may  be  gathered  from  the  fact 
that  the  income  of  5S  of  the  principal  religious  societies 
of  England  exceeded  £2.fl0l).00n  in  1874-To,  most  of  which 
was  expended  in  the  distribution  of  "good"  books  and 
in  missions  to  the  heathen.  The  number  of  ministers  of 
religion,  etc.,  according  to  the  census  of  1S71,  was  as  fol- 
lows : 

England  and  Wales. 

Protestant  ministers 29,9^S 

Roman  priests  and  monks 1,620 

Mi-isionaries,  Scripture  readers,  etc..    3,2Gl 

Nuns 2,474 

E'fufdfion. — Not  many  years  ago  Great  Britain  might 
fairly  have  been  accused  of  not  providing  sutficiently  for 
the  elementary  education  of  the  growing  population.  Scot- 
land alreaily  had  a  school  law  since  IfiDO;  in  Ireland  a 
system  of  national  education  was  inaugurated  in  ISib  :  but 
in  England  government  contented  itself  with  making  pro 
rata  allowances  to  such  among  the  schools  as  chose  to  sub- 
mit to  certain  regulations.  A  further  step  in  advance  was 
taken  in  1S70,  when  the  formation  of  scliool  boards  was 
sanctioned  in  all  places  not  sufficiently  provided  with 
schools.  The  illiterateness  of  the  population  of  the  United 
Kingdom,  however,  has  frequently  been  exaggerated,  as  is 
proved  by  the  following  statement,  referring  to  the  year 
1S71: 

Roglaod  and  Wales. 

Teachers    l'*'^'^ ^-^^^^ 

leachers    j  fenj^le 94.239 

Medical  students 4,528 

Law  students.  1,543 

Theological  students 1,438 

Scholars  or  students  f  male 56.358 

over  15 (  female 77,762 

Scholars  under  15  |  male's 1.821,046 

bcl.oiars  unaer  lo|fe^nies 1.742.842 

Total  at  school 3.705,517 

It.  would  appear  thus  that  I'l."  per  cent,  of  the  total  popu- 
lation attend  school — viz.  Ifi.;!  in  England,  17.1  in  Scot- 
land, 12.1  in  Ireland.  This  proportion  is  satisfactory,  for 
in  Germany  only  It..')  p?rceut.  go  to  school.  At  the  same 
time,  it  must  be  admitted  that  the  British  schools  leave 
much  to  be  desired,  for  in  187^1  those  amongst  them  (in- 
cluding Irish  national  schools)  which  admitted  the  govern- 
ment inspectors  were  attended  by  only  2,615,000  scholar.'', 
or  not  quite  one-half  the  number  of  those  put  dovrn  above  as 
being  under  fifteen  years  of  age.  There  are  undoubtedly 
many  excellent  private  schools  and  educational  establish- 
ments supported  by  private  associations,  who  claim  no  gov- 
ernment subsidy,  and  do  not  therefore  admit  government 
inspectors;  but  it  is  nevertheless  satisfactory  to  know  that 
the  school  boards  are  making  rapid  progress  throughout 
the  country.  The  salaries  of  certificated  teachers  average 
£10;i  iu  England,  £110  in  Scotland,  and  £J7  in  Ireland: 
those  of  .'JchoolmisIreFscs.  £02,  £50,  and  XlG  respectively. 
About  half  of  them  receive  a  house  in  addition.  Scotland 
is  certainly  the  best  educated  among.^t  the  three  kingdoms, 
for  in  k^71  out  of  100  men  only  10.27  per  cent.,  and  out  of 
100  women.  19.51:  per  cent.,  could  not  sign  the  marriiigc 
register.  In  England  this  percentage  was  10. i  and  26.8 
per  cent,  respectively.  In  Ireland  about  35  per  cent,  of  the 
population  5  years  of  age  and  upwards  were  illiterate. 
Amongst  lionian  Catholics  the  proportion  was  i^  per  cent. 
Indeeri.  the  Roman  Catholics  throughout  the  kingdom  arc 
the  least  educated  portion  of  the  population,  and  they  fur- 
nish the  largest  contingent  of  criminal  jiriconcrs.  This  is 
clearly  exhibited  by  the  following  table: 

Catholics  amnnfiist    Catholics  amongst 
gcncr;:!  papulation.  priL^oiicrj. 

Percent.  Per  c:;at. 

England  and  Wales 4.04  'M.:i 

Scotland 8.9  31.4 

Ireland 76.7  84.5 

United  Kingdom 17.0  34.2 

Among,>t  the  higher  educational  establishments,  the  uni- 
versities of  Oxford,  Cambridge,  Durham,  and  London,  the 
Scotch  universities  of  Edinburgh,  Glasgow,  Aberdeen,  and 
St.  Andrew's,  and  the  Irish  Trinity  College  and  Queen's 
University,  occupy  the  first  rank.  The  latter,  as  well  .as 
the  London  University,  are,  strictly  speaking,  mere  boards 


Scotland. 

Ireland. 

6,.36S 
6.059 

8,99.5 

9,929 

1,138 
204 

1  "'92 
248 

200 

GSM 

11,297 

9,462 

2,?3,420 

268.600 

23,378 
21,.123 
31,S,776 
287. l.?! 

574,321 

653,054 

of  e.\aminers,  and  have  a  number  of  colleges  throughout 
the  country  affiliated  to  them.  There  are  numerous  medi- 
cal selioola  in  connection  with  the  leading  hospitals 
throughout  the  kingilom  ;  and  the  establishment  of  a  law 
school  by  the  inns  of  court  has  been  advocated.  Com- 
paratively little  has  been  done  hitherto  for  systematic  and 
technical  education,  considering  the  industrial  character 
of  the  country,  and  neither  the  School  of  Mines  nor  the 
schools  of  design  and  "science"  established  by  the  au- 
thorities of  the  Industrial  Museum  can  rival  similar  con- 
tinental institutions.  Owens's  College  at  Manchester,  a 
private  institution,  is  perhaps  the  nearest  approach  to 
them.  Art  is  promoted  by  a  Royal  Academy  and  by 
numerous  art  unions.  A  musical  education  may  be  ob- 
tained at  the  Royal  Academy  of  Music  and  the  recently 
established  National  School  of  Music.  There  are  numerous 
musical  societies,  but  nn  English  opera  company  iias  suc- 
ceeded hitherto  in  establishing  itself  permanently.  Scien- 
tific societies  cultivate  every  branch  of  science.  Foremost 
amongst  them  is  the  Royal  Society,  founded  in  IGOO. 

The  newspaper  press  occupies  a  prominent  and  respected 
position,  and  its  influence  upon  public  opinion  is  undoubted. 
In  the  present  year  (1875)  there  appear  1609  political 
journals  and  O-tIi  magazines.  Of  the  Ibrmer,  308  are  pub- 
lished in  London,  \)'VJ  in  the  rest  of  England,  58  in  AVales, 
149  in  Scotland,  lli7  in  Ireland,  and  IS  on  the  smaller 
islands;  1?>Z  arc  published  daily.  The  publishing  trade 
concentrates  itself  in  Lond'ui  and  Edinburgh;  346.'i  new 
works  were  published  in  1873.  and  335!  in  1874. 

Social  Coitditi'iii  ami  Provident  /nstitittious.  —  There 
is  perhaps  no  better  standard  for  measuring  the  well-being 
of  a  population  than  the  quantity  of  food  consumed  by  it 
in  the  course  of  a  year.  Our  data  in  this  respect  are  un- 
fortunately incomplete,  but  they  ncverlheless  allow  us  to 
form  some  idea  of  the  manner  in  which  the  bulk  of  the 
population  live.  The  annual  consumption  per  head  is 
about  as  follows:  wheat,  b.b  bushels;  potatoes,  950  pounds; 
rice,  11.37  pounds;  meat,  52  pounds  ;  currants  and  raisins, 
4.29  pounds;  sugar,  51.59  pounds :  tea,  4.11  pounds;  cof- 
fee, 0.99  pound;  cocoa,  0.26  pound;  spirits,  1.23  gallons; 
wine,  0.50  gallon ;  malt,  ]  .98  bushels ;  tobacco,  1.4 1 
pounds.  The  waged  of  the  industrial  classes  are  sufficiently 
high,  as  a  rule,  to  enalde  them  to  live  in  comfort,  but  the 
agricultural  class  is  barely  able  to  exist,  for  in  many  parts 
of  the  country  the  wages  do  not  exceed  12*.  to  15*.  {$'A  to 
S3. 75)  a  week.  An  "Agricultural  Laborers'  Union,"  in 
imitation  of  the  trades-unions  of  the  industrial  classes,  has 
lately  been  established,  but  its  efforts  have  hitherto  not 
proved  very  fruitful  in  results.  The  trades-unions  exercise 
considerable  power,  and  they  have  certainly  succeeded  in 
forcing  up  the  rate  of  wages  ;  104  of  these  societies  which 
had  registered  their  rules  numbered  264.357  meml-.ers,  and 
their  funds  amounted  to  £215,479.  Of  far  greater  im- 
])ortance  are  the  "  friendly  societies  :"  21.659  were  on  the 
register  in  1873  for  England  and  Wales,  and  11.926  of  these 
sent  in  returns.  Tliese  latter  numbered  1,787.291  members, 
and  had  funds  amounting  to  £8,630,525.  Most  important 
amongst  these  societies  are  the  Odd  Fellows  and  tlie  For- 
esters, which  join  fly  number  800.000  members,  have  accumu- 
lated a  capital  of  £5,1011,000,  and  ]>aid  in  one  single  year 
£771.000  to  sick  members  and  in  cases  of  death.  Their 
lodges  and  courts  are  scattered  through<mt  the  kingilom. 
790  eo-oper,ative  industrial  societies  had  340,930  mcmbprs 
in  1873,  and  a  capital  of  £3.334,104.  They  sold  goods  to 
the  value  of  £13,651.127.  In  Ireland  none  of  these  socie- 
ties havo  taken  root.  The  money  deposited  in  savings  banks 
likewise  furnishes  a  criterion  of  prosperity  amongst  the  work- 
ing classes.  In  1863  there  were  27,080,402  depositors,  whose 
deposits  amounted  to  £4,187.101;  in  1873,  the  depositors 
had  increased  to  3,002,567,  their  deposits  to  £63,471,112. 

Cut  whilst  the  majority  of  the  working  classes  are  thus 
intent  upon  doing  something  to  secure  themselves  against 
poverty  in  old  age,  there  are  many  unable  to  sustain  the 
struggle  against  adversity  with  success,  or  who  from  the 
prostration  of  trade  become  a  burden  to  their  fellow-citi- 
zens. The  present  poor  law  of  England  dates  from  ihe 
year  1834,  and  those  of  Scotland  and  Ireland  are  modelled 
upon  it.  Each  poor  union,  consisting,  as  a  rule,  t)f  several 
parishes,  is  bound  to  provide  for  its  own  poor  by  granting 
cither  outdoor  or  induur  relief.  Schools  and  inlirniaiies 
are  connected  with  each  work  or  union  house.  The  follow- 
ing is  the  number  of  paupers  who  were  in  receipt  oi  relief 
on  the  1st  of  January  of  each  j-ear  named : 


Scotland. 


Ireland. 


Kn^Hnd  and 
Wales. 

1849 934,419     82.357  620.747 

1853 793,822     75,437  J41.8'22 

1S58 908.186     70,199  50.582 

1861 890,423     117,113  .50.083 

18'j3 1.142,fi24     120.284  6fi  220 

1S71 1,0S1,926     123.570  74  692 

1874 829,281     111.996  79,033 


k 
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In  the  year  1S73  there  were  expended  in  the  relief  and 
manageuient  of  the  poor  £7,092,169  in  England,  £S7u,U7C 
in  Scotland,  and  £yoU,240  in  Ireland.  The  number  of  in- 
mates living  in  charitable  institution?,  as  far  as  ascertained 
by  the  census  of  1871^  was  as  follows: 


Workhouses... 

Hui^pitals 

Lunatic  asy- 
lums   

Orphan,  blind.; 
etc.  tisylums, 


Eoglaud  and  Wales, 

>'o.  luDiutes. 


730 
407 


1G6 
559 


14S,291 
19,585 


39,246 


Scot  laud. 
io.    lomntes. 


8651 
2682 


G027 

6587 


IrelaDd. 
Ko.       iDmatcs. 


166 
91 


26 
100 


48,926 
2,894 

7,116 

4,876 


Tho  total  number  of  blind  is  30,950;  of  deaf  and  dumb, 
18,072  :  of  idiots,  40,815  ;  and  of  lunatics,  34,701. 

Polilirid  liiililittimu  ami  Government. — Tho  government 
of  (ireat  Britain  is  that  of  a  so-called  constitutional  nion- 
arehv.  The  sovereign  represents  the  executive,  whilst  tho 
logislaturo  is  exercised  by  the  imperial  Parliament.  The 
"act  of  settlement"  settles  tho  succession  upon  the  de- 
scendants of  .Sophia  of  Brunswick,  ami  no  change  in  the 
act  can  be  made  except  by  consent  of  Parliament.  Tho 
heir-apparent  since  Edward  III.  assumes  the  title  of  prince 
of  Wales.  The  civil  list  granted  to  the  queen  amounts  to 
£3fi3,7C(i  a  year,  in  addition  to  which  she  enjoys  the  reve- 
nues of  the  duchy  of  Lancaster  (£37,000  net).  The  mem- 
bers of  tiie  royal  family  enjoy  annuities  amounting  to 
£132,000,  and  the  prince  of  Wales,  in  addition,  receives 
tho  revenues  of  the  duchy  of  Cornwall  (£03,000  net).  The 
roval  palaces  are  Buckingham.  St.  .lames's,  and  Kensington 
Palace  in  London,  Windsor  Castle,  Balmoral  I  .Scotland), 
and  Usbr)rne  House  (Isle  of  Wight).  The  royal  arras  are 
quartered,  and  exhibit  three  lions  in  red  in  the  first  and 
fourth  quarters  for  England  :  a  red  lion  in  gold  for  .Scotland, 
and  a  golden  harp  in  blue  for  Ireland.  The  shield  is  sup- 
porteil  by  a  lion  .and  a  unicorn.  Tlic  motto  is  iJi^n  ct  Mnn 
Oiuil.  The  king  or  queen  is  the  fountain  of  honor.  There 
are  orders  of  chivalry — viz.  that  of  the  Garter  (founded 
1347),  that  of  the  Thistle  (819  ?),  that  of  , St.  Patrick  (1782), 
that  of  the  .Star  of  India  (1861  I,  the  order  of  the  Bath 
(1399),  and  of  St.  Michael  and  George  (tho  Maltese  cross). 
Tho  Victoria  Cross  is  bestowed  for  deeds  of  valor  performed 
in  tho  field.  Parliament  consists  of  tho  sovereign,  the 
Ilouse  of  Lords,  and  the  House  of  Commons,  and  no  act 
obtains  the  force  of  law  until  it  has  been  passed  by  all 
three.  The  House  of  Lords  is  hereditary,  and  numbers  492 
members,  including  the  2  archbishops  and  24  bishops  of 
the  established  Church  of  England.  More  than  two-thirds 
of  the  ]»eerages  are  of  recent  creation:  only  14  go  back  to 
tho  fifteenth  century.  The  lord  chancellor  presides  over 
the  sessions  of  the  House  of  Lords.  The  Ilouse  of  Com- 
mons consists  of  054  members  (487  for  England  and  Wales, 
62  for  .Scotland,  and  105  for  Ireland).  Of  these,  300  are 
the  representatives  of  355  boroughs,  283  represent  the 
counties,  and  U  tho  universities.  In  boroughs  tho  right 
of  voting  is  restricted  to  householders  and  to  lodgers  pay- 
ing a  rent  of  £20  a  year :  in  counties,  to  householders  pay- 
ing £10  rent.  In  1874  there  were  1,078,180  voters  in 
counties,  1,617.590  in  boroughs,  and  23,2(19  in  the  universi- 
ties. Members  of  Parliament  are  not  paid  for  their  ser- 
vices, nor  are  they  able  (o  compensate  themselves  by  an 
exercise  of  patronage,  as  all  government  aj)pointment8  in 
England  are  made  for  life.  Tho  king  a|, points  the  mem- 
bers of  (he  privy  council,  tho  lord  mayor  of  Lonrlon  being 
the  only  tx-'tj^vio  member,  but  public  business  is  in  reality 
eondui^terl  by  a  cabinet  council,  whoso  members  are  likewise 
njipoiiited  by  the  king,  but  are  res]i(insible  to  Parliament. 
Their  appointment  is  consequently  virtually  made  by  the 
party  enjoying  the  majority.  The  members  of  the  cabinet 
arc  tho  first  lord  of  tho  treasury  (generally  prime  minister), 
tho  loril  high  chancellor  (the  highest  legal  odicial  and  ])resi- 
dont  rif  the  House  of  Lords),  (be  chancellor  of  tho  exchequer, 
secretaries  of  state  for  the  home  department,  foreign  afl'airs, 
the  colonies,  war,  and  India,  a  first  lord  of  the  admiralty, 
the  postmaster-general,  and  two  others.  There  are  like- 
wise a  president  of  the  board  of  trade,  n  chief  secretary  for 
Ireland,  a  president  of  the  local  g,)Vernment  board,  a  vice- 
president  of  the  council  of  edueu(ir>n,  an<l  a  ebaneelhir  of 
tho  duchy  of  Lancaster.  The  legal  advisers  of  the  Cr'jwn 
are  an  attorney-general  and  a  stdicitor-general,  who  both 
go  out  with  the  cabinet.  In  Ireland  tho  Crown  is  repro- 
•cn(e»i  by  a  lord  lieutenant. 

For  purposes  of  local  government  the  I'niteri  Kingdom 
is  divided  into  a  great  variety  of  rlivisions  which  are  ]iu/- 
zling  even  to  the  inhabitants  of  the  country.  There  are,* 
inUriilina,  1 17  counties.  1141  hnnilreds,  wapentakes,  wards, 
and  similar  divisi,)ns  of  counties,  .316  munu'ipal  boroughs, 
1451  petty  sessional  divisions  of  counties,  906  police  dis- 
tricts, 104  highway  districts,  18,258  civil  parishes,  11 
Vol..  11.-12 


military  districts,  2164  excise  divisions  and  rides,  789  reg- 
istration districts,  etc. 

The  gross  revenue  and  expenditure  have  been  as  follows : 

'■■"J^r.'Sr^  >^"°--  Kxp.odi,„ro.  ^-•aS' 

ia59 £B.';,j;7.2M  fG4.«r,3,S!!2  45.!.    SJ. 

1SG2 G'J.674.479  71,110,485  49».  llrf. 

1860 07,812,292  6,1,914.3.57  44s.    id. 

1809 "2,.")91,991  71,972.816  48j.    6-/. 

1872 74,768,314  71,490,020  45s.    0./. 

1874 77,335,657  76,466,510  47s.    Id. 

Tho  local  receipts  in  1871-72  amounted  to  £38,091,328,  of 
which  £20,444.136  was  raised  by  taxation,  or  at  the  rate 
of  10,*.  9(/.  per  head  of  (he  population.  If  tho  amounts 
raised  for  imperial  and  local  purposes  be  added  togedier, 
tho  taxation  in  the  Uuiteil  King(lom  would  be  about  04«. 
id.  i)cr  head  of  tho  population.  The  sources  of  revenue 
in  1874  were — customs,  £20.339.000 :  excise  and  licenses, 
£27,172,000;  stamps,  £10,550,0(10:  land-tax  and  house- 
duty,  £2,324,000;  income-tax,  £5,091,000:  post-office  rev- 
enue, £5,792,000;  telegraph  service,  £1,210,000;  crown- 
lands  (net),  £375,000;  miscellaneous  receipts,  £3,882,057; 
total,  £77,335,057.  The  expenditure  included — interest  and 
management  of  national  debt,  £20,700,720  ;  civil  list  and 
civil  charges  of  all  kinds  (including  £3,190,875  for  "Ala- 
bama claims"),  £17,067,000  ;  army  and  navy,  £20,220,804  ; 
charges  of  collection,  £6,471,311  :  total.  £70,460,510.  Tho 
charges  for  collection  include  £4,934.7(57  for  the  post-oflico 
and  telegraph  services,  which  yielded  consequently  a  profit 
of  over  £2.000,000.  The  annual  value  of  the  property  and 
profits  upon  which  tlie  income-tax  was  assessed  during  tho 
last  few  ycirs  amounted  to  £  185,000,(100.  The  English  na- 
(ional  debt  h,as  rapidly  increased  after  each  war,  and  not 
very  much  has  been  done  hitherto  towards  its  redemption. 
It  has  now,  however,  been  proj)Osed  to  devote  annually 
£28,00(1.000  a  year  to  the  payment  of  interest  and  reduc- 
tion of  the  debt,  as  well  as  any  surplus  tliat  may  arise;  and 
it  is  hoped  bv  these  means  to  reduce  the  debt  in  the  courso 
of  thirty  years  to  tho  extent  of  £232.000,000.  The  national 
debt  and  tho  charges  for  interest,  etc.  have  been  as  follows  ; 
Debt.  lulcrct,  cic. 

in.SO £064.203    £.'i9.S55 

1702 1G,:)94,702  1,810,945 

1714 5l,14.5,;ii;3  3,351,853 

1763 1.3S,.'<(;n,4SO  4,S.';2,n51 

J773 123,.M3,i;;r.  4,471.571 

1793 2:!9,:i.50,14S  9,311,630 

1817 810,«.50.4'.ll  32,015,941 

18.53 771,:B.=i,s01  27,804,8^M 

18.19 8.30,7,17,193     28,673,381 

1K6S 800,.i72,SS4     20,571,7.iO 

fS74 779,28:i,245     26,706,726 

Adminittration  of  Jnallcc. — Tho  judicial  system  of  Eng- 
land very  much  resembles  that  of  the  U.  S.  Tho  courts 
of  justice  may  bo  classified  into  two  grand  divisions,  thoso 
of  common  law  and  those  of  equity.  The  former  include 
the  courts  of  queen's  bench,  common  pleas,  and  exchequer, 
anil  the  courts  of  probate,  divorce,  and  matrimonial  causes; 
and  the  latter  tho-so  of  the  lord  chancellor,  the  lords  justices 
of  appeal,  tho  master  of  the  rolls,  and  the  Ihne  vice-chan- 
cellors, and  tho  court  of  ajipcal  in  chancery  of  tho  county 
palatine  of  Lancaster.  The  new  .Judicature  Act  (1874) 
combines  these  courts  into  a  "high  court  of  justice,"  from 
which  an  njipeal  lies  to  a  newly  constituted  "court  of  np- 
jical."  Tho  House  of  Lords  and  the  judicial  eommittco  of 
tho  privy  council  retain  their  appellate  jurisdiction  as  re- 
gards Scotch.  Irish,  colonial,  ecclesiastical,  and  admiralty 
cases.  In  addition  to  the  above  there  are  courts  of  bank- 
ruptcy, three  ecclesiastical  courts,  the  lord  mayor's  court, 
the  siiorin's'  courts,  and  si.xty  county  courts.  'The  number 
of  judges  in  the  superior  courts,  including  the  lord  chnn- 
eelior  and  the  lord  chief-justice  of  England,  is  about  48, 
including  "masters."  Tho  inferior  jurisdiction  is  carried 
on  by  justices  of  tho  peace  in  petty  and  quarter  sessions, 
and  "by  stipendiary  magistrates  in  the  larger  towns.  In 
.-Scotland  tho  court  of 'sessions  is  the  highest  court  for  civil, 
(ho  court  of  justiciary  for  criminal  cases.  The  Irish  courts 
resemble  those  of  England,  and  there  is  in  addition  a  landed 
estates  court.  The  sessions  of  the  justices  of  the  peace  nro 
presided  over  by  a  salaried  barrister.  The  number  of  sal- 
aried judges  throughout  the  United  Kingdom  is  about  450, 
and  their  joint  salaries  amount  (o  about  £550,1100.  They  nro 
appointed  for  life,  in  most  instances  by  the  lord  chancellor. 
The  police  (28.550  in  England  and  Wales.  3200  in  Scot, 
land,  and  12,000  in  Ireland)  are  maintained  by  tho  local 
authorities,  excepling  that  of  the  metropolis  (exclusive  of 
tho  city  police),  whi.  h  ib'pi'uds  upon  the  home  secretary. 
Tho  prison  populiitioi)  nf  (he  rniled  Kingdom  numbers 
35,520  persons,  and  there  are  in  reforniatories  (for  youthful 
criminals)  0709  inmates  ;  in  industrial  schools  (for  young 
vagranls).  16,151,  The  number  of  criminal  olTcnders  con- 
vieiid  was  ill  1S73— England  and  Wales,  11,089:  Scotland, 
2230;  Ireland,  2512. 
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GREAT-CIRCLE  SAILING. 


Army. — There  is  a  law  which  renders  service  in  the 
militia  compulsory,  but  this  law  is  at  present  iu  abeyance, 
and  the  whole  of  the  military  forces  of  the  United  Kingdom 
are  at  present  recruited  by  voluntary  enlistment.  These 
forces  include  the  following  categories:  (1)  A  regular 
standin"  army,  consisting  of  men  who  enlist  for  at  least 
three  years.  "  Desertions  arc  numerous.  The  strength 
of  the  army  has  varied  considerably  during  different 
periods  In  1792  it  was  57.252  men;  in  1S15,  250,314; 
in  1S34.  10S,672;  in  1862.222,839;  in  1870,180,444;  in 
1874,  190.459  men,  including  the  troops  in  India.  (2) 
The  militia,  which  is  trained  annually  during  four  weeks, 
and  is  recruited  by  enlii-tment.  (3)  Enrolled  pensioners 
and  the  army  reserve  force,  consisting  of  old  soldiers, 
who  are  trained  annually  for  twelve  to  fourteen  days. 
(4)  Yeomanry  cavalry  and  volunteer  corps — the  former 
an  ancient  institution,  the  latter  formed  since  1859.  (5) 
The  Irish  police  force  (constabulary),  which  is  organized 
and  armed  as  a  military  body.  (6)  Local  troops  in  India 
and  colonial  militia  and  volunteer  corps.  In  1874  those 
forces  were  approximately  as  follows  : 

EcEular  standing  army  at  home  and  in  colonies..  128,995 

Regular  standiutj  army  in  India 62,840 

Militia  United  Kingdom 133,952 

Enrolled  pensioners  and  army  reserve 33,000 

Yeomanry 15,378 

Volunteer  corps 153,538 

Irish  eonstabuiarv 12,400 

Native  troops  in  India 132,542 

Total 672,645 

The  available  colonial  militia  and  volunteer  corps  do  not 
probably  exceed  100,000. 

Xavy. — The  navy  has  at  all  times  been  the  pet  of  the 
nation,  which  looks  upon  it  as  the  chief  bulwark  against 
foreign  invasion.  It  is,  comp,ar.atively  speaking,  a  creation 
of  modern  times.  Queen  Elizabeth  had  the  command  of 
only  42  vessels  of  17,000  tons;  Cromwell  left  150  vessels. 
In  1863  there  were  567  steamers  (including  29  iron- 
clads) and  267  sailing  vessels.  In  1874  there  were  57 
iron-clads.  300  steamers,  and  170  sailing  vessels,  of  which 
25  iron-clads,  145  steamers,  and  69  sailing  vessels  were  in 
commission.  Amongst  the  iron-clads  there  were  5  of 
over  10,000  tons,  10  of  from  8000  to  10,000  tons,  20  of  from 
COOO  to  8000  tons,  5  of  from  4000  to  6000  tons,  10  of  from 
2000  to  3000,  and  7  of  from  1000  to  2000  tons.  The  ships 
in  commission  are  manned  by  33,500  seamen,  7000  boys, 
and  14,000  marines,  but  there  are  in  addition  21,000  men 
of  the  naval  reserve  (merchant  sailors,  who  are  drilled 
annually  on  a  man-of-war),  4300  coast-guardsmen,  and 
1200  men  on  Indian  vessels. 

History. — On  the  1st  of  May,  1707,  the  union  between 
England  and  Scotland  was  finally  established,  and  though 
the  Scotch,  at  first,  were  highly  indignant  at  this  event, 
they  soon  became  reconciled  to  it,  and  now  look  upon  it  as 
a  great  blessing.  For  years  after  the  union  intrigues  for 
the  restoration  of  the  Pretender  (the  representative  of  the 
e."iiled  Stuarts)  disturbed  the  peace  of  the  country.  Queen 
Anne  was  succeeded  in  1713  by  the  elector  of  Hanover,  who 
took  the  title  of  George  I.  The  Whigs,  led  by  Walpole, 
now  regained  the  ascendency,  and  a  rising  in  favor  of  the 
Pretender,  led  on  by  the  earl  of  Mar  in  Scotland  and  the 
earl  of  Derwentwater  in  England,  was  speedily  crushed 
(1715).  Fiveyears  later  a  commercial  crisis,  brougbtabout 
bv  the  South  Sea  Bubble,  wrought  ruin  in  thousands  of 
households.  George  II.  succeeded  in  1727.  Walpole  con- 
tinuing in  power  as  prime  minister.  He  was  forced  into  a 
war  with  .Spain  (1739),  who  had  given  offence  to  British 
merchants  by  checking  the  illicit  trade  carried  on  by  them 
in  South  .\meriea.  This  war  terminated  ingloriously.  Soon 
afterwards  England  became  involved  in  the  Austrian  war 
of  succession.  The  battle  of  Dettingen  was  won,  but  the 
victory  of  the  French  at  Fontenoy  paralyzed  the  efforts  of 
England  during  the  rest  of  the  campaign,  and  the  Peace 
of  Ai.'s-la-Chapelle  (174S)  left  both  nations,  as  far  as  terri- 
tories were  concerned,  in  the  position  they  held  before  the 
war.  Meanwhile,  a  second  attempt  had  been  made  by 
Prince  Charles  Edward  Stuart  to  win  back  the  throne  of 
his  ancestors,  but  was  crushed  at  CuUoden  (1746).  During 
the  Seven  Years'  war  England  sided  with  Prussia,  and 
though  40.000  men,  under  the  duke  of  Cumberland,  surren- 
dered in  Hanover,  Clive  drove  the  French  from  India,  while 
Wolfe  conquered  Canada.  George  III.  reigned  1700-18 — , 
a  most  eventful  period.  A  war  with  France  and  Spain 
largely  added  to  the  e.-stent  of  the  colonial  empire  (1783). 
The  government  of  the  Tories  caused  much  dissatisfaction 
throughout  the  country,  but  it  was  allayed  by  the  appoint- 
ment of  Pitt,  e.arl  of  Chatham,  as  prime  minister.  An  at- 
tempt to  ta.v  the  Americans  drove  them  into  rebellion,  and 
led  to  the  formation  of  the  U.  S.  (1783).  Fox,  Burke,  .and 
Sheridan  were  the  leading  Whig  statesmen  during  this 
epoch,  but  the  foremost  position  must  be  assigned  to  the 


younger  Pitt,  who  held  office  until  his  death  in  1806.  In 
1793  he  declared  war  against  France  without  any  real 
cause,  but  simply  because  his  sympathies  were  anti-repub- 
lican, and  this  war  can  be  said  to  have  terminated  only 
with  the  battle  of  Waterloo  (1815),  where  Wellington  and 
Bliicher  shattered  the  forces  of  Napoleon.  An  Irish  rebel- 
lion, assisted  by  a  French  force,  was  one  of  the  incidents 
of  these  wars,  but  Great  Britain,  though  suffering  occa- 
sional defeats  on  land,  finally  proved  victorious.  Amongst 
the  naval  battles  were  those  of  Cape  St.  Vincent,  Aboukir, 
Trafalgar  (1805),  whilst  Vittoria  and  Waterloo  proved  great 
victories  on  land.  These  wars  had  increased  the  English 
national  debt  to  an  immense  amount,  and  led  to  great  dis- 
tress amongst  the  working  classes,  whose  discontent  it  was 
endeavored  to  suppress  by  severe  measures.  With  George 
IV.  an  era  of  reform  set  in.  Commercial  reforms  were 
introduced  by  Huskisson  and  Canning,  and  an  act  eman- 
cipating the  Irish  Catholics  was  passed  in  1829.  After  the 
accession  of  William  IV.  (1830 )  the  British  reformers  gained 
in  strength,  and  a  Whig  ministry  under  Earl  Grey  again 
came  into  office,  after  an  exclusion  of  more  than  fifty  years. 
This  ministry  passed  the  first  Parliamentary  reform  bill, 
decreed  the  "abolition  of  slavery  (1834),  and  reformed  the 
poor  law.  William  IV.  died  in  1837,  and  was  succeeded 
by  the  present  sovereign.  Queen  Victoria.  Amongst  the 
statesmen  who  have  swayed  the  destinies  of  the  country 
since  her  accession,  the  most  prominent  are  Sir  Robert 
Peel.  Lord  John  Russell,  the  earl  of  Derby,  Lord  Palmer- 
ston,  Gladstone,  and  Disraeli.  The  principles  of  free  trade 
had  their  most  able  advocates  in  Cobdcn  and  Bright,  who 
succeeded  in  abolishing  the  corn  laws  (1846)  and  in  carry- 
ing other  measures  for  the  removal  of  restrictions  on  trade 
and  commerce.  Amongst  the  moro  recent  acts  of  Parlia- 
ment the  Irish  land  act  (1870),  the  act  disestablishing  the 
Protestant  Episcopal  Church  in  Ireland  (1874),  and  that 
creating  school  boards  are  the  most  important.  In  1854- 
55  Great  Britain  went  to  war  with  Russia  (siege  of  Sevas- 
topol) in  order  to  stop  Russban  encroachments  in  the  East ; 
in  1857  an  Indian  mutiny  was  suppressed,  and  there  have 
besides  been  minor  wars  in  China,  Abyssinia,  and  Ashan- 
tec.  E.  G.  R.WEXSTEIS. 

Great-Cir'cle  Sail'ing.  A  great  circle  is  one  the 
plane  of  which,  extended  through  the  globe,  jiasses  through 
its  centre,  dividing  it  into  equal  sections  or  hemispheres. 
The  equator  and  the  meridian  are  such  circles.  To  sail  on 
an  arc  or  part  of  a  great  circle  which  joins  any  two  points 
on  the  earth's  surface  is  to  s.ail  on  the  shortest  possible 
line  between  them.  This  might  be  demonstrated  on  mathe- 
matical principles.  It  may  be  made  apparent  by  measure- 
ment on  a  globe:  for  any  one  m.ay  satisfy  himself  of  its 
truth  by  stretching  a  thread  between  two  places  in  near- 
ly the  same  latitude  and  considerably  distant  in  longi- 
tude. Theoretically,  then,  this  is  the  true  line  of  sailing 
for  ships.  The  foundation  of  their  course  must  be  the  track 
which  the  spherical  nature  of  the  globe  points  out  as  the 
shortest  distance  between  two  given  harbors.  But  a  mere 
inspection  of  the  globe  shows  at  once  that  this  rule,  based 
on  its  spherical  form,  is  modified  by  geographical  consider- 
ations— by  the  natural  projections  of  the  continents  and 
by  islands  and  rocks  which  lie  across  or  near  the  gre.at-cir- 
cle  arcs.  The  experience  of  the  navigator  has  further 
taught  him  the  prevalence  in  different  quarters  of  the  world 
of  constant  and  powerful  winds  and  currents,  by  making 
use  of  which  on  one  course,  or  avoiding  them  on  another, 
he  gains  more  than  by  following  rigorously  the  great-circle 
arc.  The  navigator's  rule,  therefore,  must  be  that  he  sail 
his  vessel  on  a  great  circle  wherever  the  land,  rocks,  or 
shoals  do  not  intervene  or  where  the  prevalence  of  power- 
ful currents  or  adverse  winds  will  not  lessen  his  speed  more 
th.an  the  dift'ercnce  between  the  distance  on  a  great  circle 
'  and  that  of  another  route  more  favored  in  these  respects. 
When  compelled  to  deviate  from  a  rigorous  following 
of  this  shortest  line,  he  may  gain  time  by  resorting  to 
composite  sailing;  that  is  to  say,  to  sailing  on  successive 
ares  of  great  circles  between  intermediate  jjoints  selected 
to  suit  the  winds,  currents,  and  projections  of  land.  His 
inquiry  will  be  which  course  will  be  the  shortest,  taking 
into  view  all  the  impediments  in  his  way. 

The  idea  of  sailing  on  the  arc  of  a  great  circle  must  have 
occurred  to  many  as  soon  as  the  earth  was  known  to  be  a 
sphere.  Sebastian  Cabot  planned  his  voyages  on  this  true 
idea.  The  earliest  English  systems  adopted  it.  Until  the 
invention  of  Mereator'schart  (in  1569)  distant  voyages  were 
thus  made  in  preference  to  sailing  on  what  is  known  to 
mariners  as  the  rhumb  or  spiral  curve,  which  cuts  all  the 
meridians  at  the  same  angle.  The  progress  of  navigation 
up  to  Mercator's  d.ay  may  be  thus  briefly  stated  :  When  the 
invention  of  the  compass  first  gave  to  ships  their  unfailing 
guide  and  covered  the  seas  with  commerce,  the  cros.s-staff 
and  the  astrolabe  gave  the  latitude  approximately  by  ob- 
servations of  the  sun  and  stars.     But  the  gross  distortions 
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of  the  sea-cbart8  in  use,  especially  in  voyages  remote  from 
the  equator,  misrepresented  the  sphere  and  misled  the 
mariner.  His  nc'Xt  recourst'  was  to  j^lobes,  of  which  some 
famous  pairs  were  made,  having  on  them  the  tracks  of  dis- 
tant voyaged.  Yet  the  plane  chart,  being  more  easy  and 
convenient  for  daily  use,  kept  it->-  place  until  Gerard  Mer- 
cator  of  East  Flanders  supplied  his  improvement.  The 
directions  of  the  compass  or  *' compass  courses"  on  his 
charts  arc  straight  lines;  and,  as  the  mariner  works  most 
easily  on  a  plane  surface,  he  could  lay  down  his  courses 
with  a  parallel  rule  on  this  chart,  on  which  he  found  the 
meridians  parallel,  and  yet  proportional  to  the  parallels  of 
latitude.  Mercator's  method  at  once  found  favor,  and 
brought  great-circle  sailing  into  comparative  disuse.  For, 
besides  the  advantages  wo  have  named  for  the  eye  which 
could  sec  the  whole  track  and  determine  how  far  it  could 
bo  followed,  there  were  other  practical  reasons  against 
great-eireic  sailing.  There  was  the  very  severe  labor  of 
calculations  in  an  ago  before  tlio  invention  of  logarithms, 
and  a  yet  greater  ditficulty  in  determining  the  ship's  posi- 
tion in  longitude,  until  the  precise  places  of  the  heavenly 
bodies  were  given  in  nautical  almanacs,  and  until  the  sub- 
sequent introduction  of  the  lunar  method.  Tlu?  usual  mo.lc 
of  navigation  was  to  steer  on  a  lino  which  would  bring  tho 
ship  to  the  hvtitude  of  her  destination,  when  she  would  be 
about  midway,  and  then  to  sail  on  that  parallel  until  tho 
port  was  reached — a  method  even  now  frequently  practised. 

For  the  reasons  wliich  have  been  given,  and  because  the 
great  circle  projected  on  Mercator's  chart  appears  not  as  a 
straight  course,  l)ut  as  a  curve,  and  seemingly  a  Innijcr 
course  than  the  rhumb,  tho  latter  idea  until  recently  has 
continued  to  prevail,  notwithstanding  the  greater  distance 
which  it  is  known  the  ship  must  go  over.  Within  tho  last 
few  years,  however,  inleiligeut  navigators  have  begun  to 
substitute  the  great-circle  route  wherever  practicable.  Tho 
improvements  in  tho  aids  to  navigation  have  removed  tho 
old  difficulties.  In  addition  to  the  use  of  logarithms,  the 
tables  furnished  by  the  astronomer-royal  for  sweeping  an 
arc  of  a  circle  on  Mercator's  chart  approaching  the  projec- 
tion of  a  great  circle,  and  such  methods  .is  those  found  in 
the  tables  of  Towson  and  others,  have  relieved  the  navi- 
gator of  the  old  tecliuus  processes.  The  accuracy  of  the 
star-places  in  our  nautical  almanacs,  and  the  perfection  of 
the  ciironoraeters  of  our  day,  aid  in  determining  a  ship's 
longitude  as  closely  as  her  latitude,  and  our  increasing 
knowledge  of  ocean  meteorology  lends  a  most  valuable  as- 
sistance in  regard  to  the  winds  and  currents.  Beyond  all 
this,  tho  introduction  of  ocean  steamers  has  ehanged  tho 
whole  aspect  of  navigation.  It  is  an  age  in  which,  as  tho 
late  eminent  hydrographcr,  Fitzroy,  remarkerl,  "to  steer 
on  the  are  of  a  great  circle  is  much  required  since  steamers 
ooinpete  so  keenly  on  the  ocean,"  valuing  even  an  hour's 
gain  in  voyages  of  great  length.  The  routes  recommended 
by  (.'apt.  Maury  between  a  number  of  prominent  ports  are 
chietly  great-eirclo  route-i.  The  great  steam-packets  a<lopt 
this  method.  For  tho  introduction  of  steam  has  enabled 
tho  mariner  to  shape  his  course  and  lay  the  ship's  head 
whiohover  way  he  pleases,  imlependently,  in  a  great  meas- 
ure, of  winds  or  of  deflecting  currents.  In  tho  case  of 
distant  voyages,  as  from  England  to  Australia,  the  great- 
circle  route  may  abridge  the  distance  more  than  10(10  miles, 
and  in  shorter  clistanees,  where  the  gain  in  distance  is  small, 
tho  gain  in  time  may  be  important.  Even  for  sailing  ves- 
sels a  knowledge  of  great-circle  sailing  will  often  greatly 
aiil  the  navigator  in  shaping  his  course.  A  striking  illus- 
tration is  ofTfTcd  in  tho  extreme  case  of  a  ship  sailing  from 
a  point  in  high  latitude  to  another  on  tho  same  parallel, 
1S0°  distant  in  longitude.  The  great-circle  route  is  across 
tho  Pole,  while  tho  rhumb-line  is  along  the  small  circle,  tho 
parallel  of  latitude  E.  or  \\'.,t!ic  two  courses  differing  00'^. 
Since  any  arc  of  a  small  eircle  drawn  between  the  two 
points,  and  lying  between  tho  l*olo  and  tho  parallel,  is  less 
than  tho  arc  of  the  parallel,  a  ship  sailing  on  one  of  these 
anmtl  circle!*  nearly  W.  would  make  a  less  distance  than 
on  the  Mercator's  rliunib  or  parallel  due  E. 

What  seems  most  neodecl  for  great-circle  sailing  is  an 
improvement  in  tho  construction  of  charts.  The  present 
sea-charts,  constructed  almost  without  exception  on  Mer- 
cator's projeetioii,  do  not  show  great  circles  to  tho  eye 
directly,  THo  mariner  wishing  to  sail  on  one  has  to  hiy 
down  the  are  on  which  he  usually  sails  on  short  courses.  His 
method  is  to  compute  tho  great-eircic  course  at  least  once  a 
day.  making  allowaneo  in  the  intervals  for  tho  change  of 
azimuth.  IJut  these  constrticticms  and  computations  con- 
stitule  a  tnsk  too  tedious  for  the  ordiniiry  navigator.  A 
pirtial  remedy  for  this  is  supplied  by  C'hauvenel's  great 
circle  protractor;  the  complete  remedy  wouhl  be  tho  con- 
struction of  charts  on  the  gnomonic  projection.  On  this 
pr(»jcction  the  eye  is  supposed  to  bo  at  the  centro  of  the 
spliere.  Tlie  ares  on  the  eireumrerence  arc  on  planes  which 
are  tangents  to  that  centre.     Thus,  the  great  oirclos  aro 


projected  as  straight  lines.  Charts  on  this  projection  are 
as  conveniently  used  by  the  navigator  as  those  on  Merca- 
tor's projection.  The  government  of  tlio  U.  S.  has  very 
recently  ordered  the  preparation  of  such  sea-charts,  under 
the  direction  of  its  hydrographic  office.  (For  full  informa- 
tion on  great  circle  see  Mai  uv's  and  Copfin's  Xuii'jutt'fn; 
GoDKHAV  and  Fitzkoy's  pamphlets;  Aihy  in  Monthhf  Xo- 
tive9  Hoy.  Antron,  Sue,  vol.  xviii.j  ToVson's  Tabds:  Xauti- 
citf  Mwjuzine  for  1847.)  Charles  II.  Davis. 

Great  Cy'prcss,  tp.  of  Barnwell  co.,  S.  C.    Pop.  Ifl20. 

iircat  I'^ast'ern^  the  largest  ship  in  the  world,  wns 
built  at  Millwall  on  the  Thames  by  Mr.  Scott  Russell  for 
the  Eastern  Steam  Navigation  Co.,  from  plans  by  Mr. 
I.  K.  Brunei,  who  hail  sole  charge  of  the  work.  Her 
construction  commenced  May  1,  1S64.  She  was  launched 
with  her  broadside  towards  the  stream.  Owing  to  the  Hat 
pitch  of  her  ways,  the  launching  process  lasted  from  Nov. 
3,  1SJ7,  to  Jan.  'A\,  1868,  at  a  cost  of  £00,000,  hydraulic 
pressure  being  employed.  Her  weight  when  launched  was 
12.000  tons.  Her  extreme  length  is  680  feet,  breadth  (ex- 
elusive  of  jiaddle-boxes),  822  feet;  inclusive,  IIS  feet; 
height,  5S  feet,  or  70  to  top  of  bulwarks.  She  hns  no  keel. 
Her  frame  is  of  iron  ribs  and  cross-ribs  covered  inside  and 
out  with  iron  plates,  10,000  in  total  number.  She  has  eight 
engines — four  for  her  screws  and  four  for  her  side-wheels — 
cajiable  in  the  actual  work  of  11.000  horse-power,  and  has 
besides  20  auxiliary  engines.  She  has  ten  anchors,  a  mile 
of  chain-cables,  five  iron  masts  and  one  of  wood,  with  iron 
ppars,  shrouds,  and  standing  rigging,  and  7000  yards  of 
sail.  The  electric  telegraph  conveyed  her  commander's  or- 
ders. She  carried  two  large  steam-launehcs  and  twenty 
other  large  boats.  On  her  trial-trip  some  of  her  steam- 
pipes  exploded,  killing  seven  men  and  wounding  seven. 
Mr.  Brunei  died  soon  after  hearing  of  this  disaster.  In 
ISfiO-fil  she  made  several  trips  to  Jscw  York,  at  a  cost  for 
exceeding  the  protits.  In  181)1  sho  was  sent  with  troops  to 
Canada  after  the  Trent  affair.  She  was  sold  in  1804  for 
£25,000.  and  was  employed  with  good  success  in  18G-I-G0 
as  a  eablc-layicg  vessel.  In  1807  she  made  a  trip  to  New 
York  and  Havre  with  passengers,  running  at  a  heavy  pe- 
cuniary loss.  It  is  stated  that  she  enn  carry  20,000  tons 
of  coal  and  merchandise,  or  5000  troops,  besides  her  crew 
of  400.  Since  1SG7  she  has  been  most  of  the  time  lying  in 
tho  Mersey,  a  source  of  serious  pecuniary  loss  to  all  who 
ever  were  concerned  with  her.  She  behaved  admirably  at 
B'Giv^  is  remarkably  comfortable  for  passengers,  and  pos- 
sesses fair  capabilities  for  speed. 

Great  Falls,  post-v.  of  Strafford  co.,  N.  H..  on  the 
Salmon  Falls  River  anil  Portsmouth,  Great  Falls  and 
Conway,  and  the  Boston  and  i^Iaine  R.  Rs.,  74  miles  from 
Boston'.  It  has  fi  churches,  2  national  banks,  a  savings 
bank,  a  newspaper,  7  largo  cotton-mills,  a  woollen-mill,  a 
bleaehcry,  a  foundry,  '.\  hotels,  and  a  village  library.  It  is 
the  centre  of  business  for  a  large  part  of  York  co..  Me.  It 
derives  its  prosperity  eldefly  from  the  eotton-mills.  Pop, 
about  4500.  '  EnwiN  FkienaM),  En.  *' .Ioiiunal." 

(ireat  Fish  River,  in  British  America,  is  a  hirgo 
stream,  Honing  some  500  miles  in  a  N.  E.  course  to  Cock- 
burn  Bav,  an  arm  of  the  Arctic  Ocean.  It  is  not  navi- 
gable,    its  mouth  is  in  lat.  C7°  8'  N.,  Ion.  94°  40'  W. 

Great  (-reen  Island,  an  island  belonging  to  Knox 
CO..  Me.,  in  the  Atlantic,  off  the  entrance  to  Penobscot  Bay. 
Pop.  14. 

Great  Grim'sby,  town  of  England,  in  tho  county  of 
Lincoln,  on  the  estuary  of  the  Humber.  It  has  a  g()od  har- 
bor, which,  with  the  exception  of  that  of  Hull,  is  the  only 
good  harbor  on  tho  E.  side  of  England.  It  carries  on  an 
immense  fishing-trade,  sends  one  member  to  Parliament, 
and  bus  20,.'!2s  inhabitants. 

(;reat  Kaiiaw'ha  Kiv'cr,  in  West  Virginia,  is  formed 
bv  the  junction  (dGauley  and  New  rivers.  It  is  navigable 
from  its  mouth  at  Voint  Pleasant  on  the  Ohio  River  to  tho 
Falls,  2  miles  below  its  origin,  but  only  for  narrow  vessels. 
The  stream  itself  is  swift  and  narrow,  flowing  through  a 
rich  and  pieturesrjuc  region,  abounding  in  coal,  salt,  and 
iron.  The  Great  Kanawha  Navigation  Co.  Imve  rendered 
it  navigable  throughout  most  of  its  course  for  the  entire 
year. 

iJreat  Mar'low,  town  of  England,  in  Ruekingham- 
shire,on  the  Thames.  It  is  a  municipal  and  pnrliamentnry 
borougli.  returning  two  members  to  Parliament,  and  haa 
manulaetures  of  paper,  silk,  and  hiee.     Pop,  flfiH). 

threat  Nem'aha  A'(;ency,  an  Indian  agency  in  Rich- 
ardson CO.,  Neb.,  Ii.r  the  Iowa  and  a  part  of  tho  Sac  and 
Fox  tribes.     P^p.  ;i:t. 

Great  Oah,  tp.  of  Polo  Alto  co.,  la.    Pop.  240. 

Great  I*e*lee'  Uiv'er  is  fnrmed  in  North  Carolina  by 
the  union  of  llie  KoeUy  and  theVadUin  rivers.  It  tlnw.i 
S.  S.  v..  inio  Smith  Carulin:!.  and  re:udi"s  Winyaw  Bay.    In 
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its  lower  course  it  is  often  called  the  Wuccaniaic,  which  is 
properly  the  name  of  an  affluent.  The  principal  tributary 
is  the  Little  Pedee,  which  rises  by  two  main  forks  in 
Norrh  Carolina.  It  is  navigable  15U  miles  to  the  falls  at 
Cberaw. 

Great  St.  Law'rence,  a  port  of  entry  in  Burin  dis- 
trict, W.  side  of  Placcntia  Bay,  Newfoundland,  has  a  good 
harbor.     Pop.  270. 

Great  Salt  Lake,  in  Northern  Utah,  the  principal 
body  of  water  in  the  Great  Fremont  Basin,  and  one  of  the 
most  remarkable  lakes  on  the  globe.  It  is  70  miles  lung, 
4;>  miles  broad,  and  42jO  feet  above  the  sea-levt'l,  and  is 
slowly  rising.  It  contains  numerous  rocky  islands,  some 
seven  of  which  are  of  considerable  size.  Its  maximum 
depth  is  60  feet;  mean  depth,  12  feet.  Some  of  the  islands 
arc  used  as  sheep-pastures.  The  lake  i?  doubtless  much 
smaller  than  formerly.  It  is  navigated  by  a  line  of  steamers 
from  Corinne  to  Black  Rock,  on  the  S.  shore.  Its  water 
contains  20.196  per  cent,  of  common  salt,  1.834:  of  sodic  sul- 
phate, 0.252  of  mognesinm  chloride,  and  a  trace  of  calcium- 
chloride.  Its  specific  gravity  is  1.1 70,  almost  exactly  that  of 
the  Dead  Sea;  but,  unlike  that  sea,  it  abounds  in  animal  life. 
The  Artemia  fertilis,  a  brine  shrimp,  is  exceedingly'  abun- 
dant, as  are  the  larvte  of  Ephydra  gracilis,  various  species  of 
Chirouojuus,  Corixa,  and  other  insects.  Hence,  the  probable 
success  of  the  attempts  of  the  U.  S.  fish  commission  to  stock 
the  lake  with  food-fishes.  Its  area  is  1900  square  miles. 
Bear  River  is  its  principal  tributary,  but  is  too  small  for 
navigation,  except  near  its  mouth.  The  AVeber,  the  Jordan, 
and  several  small  creeks  also  discharge  their  waters  into  the 
lake.  Great;  Salt  Lake  will  eventually  become  an  important 
source  of  supply  for  salt.  Antelope  Island,  its  largest  island, 
is  15  miles  long. 

Great  Slave  Lake,  in  British  America,  lies  between 
60°  40'  and  (m°  N.  iat.,  and  100°  30'  and  117°  30'  W.  Ion. 
It  is  very  irregular  in  outline,  is  300  miles  in  greatest 
length,  5  miles  in  breadth,  abounds  in  islands,  is  frozen 
over  for  half  the  year,  and  has  in  part  high  woody  and 
rugged  shores.  The  rivers  Hay,  Peace,  Athabaska,  Eng- 
lish, Slave,  Linah,  and  other  large  streams  swell  its  waters, 
which  are  discharged  into  the  JIackenzie  River. 

Thr  Great  Slave  Rivi:;u  flows  300  miles  from  Lake 
Atliabaska  to  Great  Slave  Lake.  Its  shores  arc  in  part 
alluvial  and  lertilo.     Its  upper  course  is  broken  by  rapids. 

Great  Val'ley,  post-tp.  of  Cattaraugus  co..  N.  Y.,  on 
the  Eric  R.  R.,  49  miles  S.  E.  of  Dunkirk.  It  has  manu- 
factures of  lumber,  chairs,  etc.     Pop.  1641. 

Great  Wce'ver,  a  European  marine  fish  of  the  family 


Great  AVeever. 

Tr.achinidas,  the  Trachuius  draco,  a  small  fish,  dreaded  for 
the  serious  wounds  its  spines  inflict.    Its  flesh  is  very  good. 

Greaves  (John),M.  A.  (Gravius).  b.  at  Collmore,  Hants, 
England,  in  1602 ;  became  a  fellow  of  Merton  College,  Ox- 
ford, 1G24,  M.  A.  1628  :  was  professor  of  geometry  in  Gres- 
ham  College,  London,  1630-13  ;  travelled  extensively  in  the 
East,  making  arehscological  and  scientific  collections,  1637- 
40  ;  was  Savilian  professor  of  astronomy  at  Oxford  1643—48, 
hut  was  ejected  by  the  Puritans.  D.  in  London  Oct.  8,  1652. 
Among  his  works  are  J'j/ramnfohnfiti  (1G46)  ;  Dincourae  on 
the  Roman  Foot  and  JJenariii'i  (1647);  Elemenfn  Lnn/utr 
Peraicfe  (1649);  Epochs  cehbrioren  (1650);  Asfronomtra 
quvedam  (1652),  and  miscellaneous  papers. 

Grebe,  or  Dip'per,  a  name  applied  to  various  aquatic 
birds  of  the  genus  Podiceps.  The  U.  S.  have  nine  species, 
frequenting  lakes,  rivers,  and  sea-coasts.  The  crested  or 
satin  grebe  of  both  continents  ( P.cristatitH)  is  much  hunted 
for  its  coat  of  silvery  feathers,  which  is  used  in  trimming 
ladies'  dresses  and  in  making  muffs.  It  is  rare  and  costly. 
The  P.  co)-)in?»s  (horned  or  Slavonian  grebe)  is  common  to 
hoth  continents.  The  smaller  species  are  called  dabchicks. 
They  are  awkward  on  land,  but  are  expert  divers,  hav- 
ing the  power  of  remaining  long  under  water  and  thrust- 
ing up  the  bill  for  a  supply  of  air.  It  is  asserted  that  the 
little  grebe  (P.  mivor)  builds  a  floating  nest,  which  she  re- 
moves at  the  approach  of  danger,  paddling  it  with  one  foot. 

Gre'ble  (John  Trout),  b.  in  Philadelphia  Jan.  19, 
1834  ;  acquired  his  preliminary  education  at  the  grammar 
and  high  schools  of  his  native  city,  receiving  his  bachelor's 
degree  at  the  latter;  entered  West  Point  in  1S50,  graduated 
in  1854,  and  was  promoted  to  be  brevet  second  lieutenant 


2d  Artillery  :  served  in  Florida  against  the  Seminole  In- 
dians 1854-56  ;  was  appointed  acting  assistant  professor  of 
ethics  at  the  Military  Academy  Dec,  1856,  performing  his 
duties  with  great  credit  to  himself;  in  Oct.,  I860,  he  was 
assigned  to  active  duty  at  Fortress  Monroe  at  the  artillery 
school,  and  in  defence  of  the  fortress  1861 ;  in  May,  1861, 
he  was  placed  on  ordnance  duty  at  Newport  News,  and  in 
June  following  was  detailed  to  accompany  the  expedition 
to  Big  Bethel  in  charge  of  the  artillery  (two  pieces).  After 
the  repulse  of  the  U.  S.  forces  at  this  place,  he  by  skilful 
management  protected  their  rear  and  saved  them  from 
complete  destruction.  He  had  given  orders  to  withdraw 
from  the  field  when  he  was  struck  by  a  cannon-ball  and 
instantly  killed,  June  10,  1861. 

Grecian  Architecture.  See  Architecture.  By 
Clarkxcf,  Cook. 

Gre'cian  Games.  Public  games  were  instituted  in 
Greece  at  a  very  early  period,  but  it  is  not  easy  to  deter- 
mine in  what  they  originated  or  what  was  their  more  par- 
ticular design.  It  is  evident  that  they  arrived  gradually 
at  the  state  of  complete  organization  and  splendor  in  which 
they  appear  in  historic  times.  Their  beginnings  go  back, 
doubtless,  to  the  days  of  Homer,  who  describes  sundry 
amusements  and  athletic  exercises  in  which  the  Greeks 
then  already  took  delight.  These  probably  constituted  the 
rudiments  of  those  great  games  which  are  so  celebrated, 
but  the  development  and  systematic  arrangement  of  which 
may  be  regarded  as  a  natural  outgrowth  of  the  genius  of 
that  wonderful  pcoide.  of  their  admiration  of  the  beautiful, 
of  ease  and  grace  in  motion  and  action,  their  early  cultiva- 
tion of  skill  in  the  use  of  arms,  and  of  their  constant  desire 
to  furnish  models  to  painters  and  sculptors.  But  it  cannot 
be  doubted  that  their  situation  in  the  midst  of  hostile  move- 
ments, which  required  them  to  be  always  ready  and  skilled 
in  the  use  of  arms,  and  the  rivalries  which  existed  among 
themselves,  also  contributed  greatly  to  this  result.  Thus, 
these  games  were  designed  to  cultivate  personal  courage,  to 
foster  a  love  of  arms,  to  create  a  martial  spirit,  to  promote 
fearlessness  in  danger  and  contempt  of  pain,  but  also  to  ex- 
cite and  chcri?h  a  love  of  that  country  which  they  tended 
to  glorify.  Thus,  they  were  a  school  of  patriotism  and 
public  spirit,  besides  affording  frequent  opportunities  for 
the  cultivation  of  kindly  feelings  and  of  a  sense  of  common 
interests  by  so  often  biinging  the  different  tribes  together, 
and  impressing  upon  them,  through  their  use  of  the  same 
language,  and  their  poj^session  of  the  same  religion  and  of 
similar  institutions,  the  conviction  of  their  being  essentially 
one  and  the  same  people. 

National  games  have  a  general  interest,  because  they  arc 
more  or  less  indicative  of  national  character.  Thus, 
the  Olympic  and  other  games  of  the  Greeks  exhibit 
in  a  striking  light  the  higher  culture  and  the  superior 
refinement  of  that  people  as  compared  with  the  ruder 
t;istes,  the  less-refined  culture,  and  the  more  vulgar — 
or  rather  the  brutal — amusements  of  the  Romans. 
Games  were  celebrated  in  Greece  at  different  locali- 
ties and  under  different  names;  but  while  they  differ 
from  each  other  in  some  particulars,  and  require  to 
be  separately  noticed,  they  are  very  much  alike  in  their 
general  character.  They  present  themselves  under  the  four 
grand  divisions  of  the  Olympic,  the  Pythian,  the  Isthmian, 
and  the  Nemean,  which  will  now  be  considered  in  order. 

I.  The  0!}jnipic  Ganien. — These  were,  in  several  respects, 
the  most  important.  Celebrated  at  Olympia  in  Elis,  they 
preceded  all  others  in  the  order  of  time,  and  served  as  a 
model  for  all  those  which  were  subsequently  instituted. 
These  circumstances  invest  them  with  paramount  import- 
ance in  Grecian  affairs,  which  is  still  more  increased  by  the 
greater  solemnity  which  belonged  to  them,  and  especially 
by  the  fact  that  the  Grecian  method  of  reckoning  time  was 
based  upon  them  and  their  regular  occurrence.  We  shall 
therefore  more  particularly  and  fully  consider  the  Olympic 
games;  but  ere  we  proceed  to  set  forth  their  nature  it  will 
be  necessary  to  describe  the  locality  at  which  they  were 
celebrated,  and  then  to  trace,  as  far  as  possible,  their  origin. 
Olympia  in  Elis  was  not  a  city  or  a  town,  but  a  small  plain 
in  the  district  of  Pisatis,  with  beautiful  environs,  nearly 
surrounded  by  lofty  hills,  and  bounded  on  the  S.  by  the 
river  Alpheus".  Ou'this  plain  was  the  sacred  grove,  called 
Altis,  adorned  with  divers  beautiful  structures  and  works 
of  art,  with  the  Olvmjiieum,  the  temple  of  Zeus  Olympius, 
and  with  altars,  statues,  and  monuments  in  great  number. 
According  to  a  legend  greatly  adorned  by  Pindar,  this  Al- 
tis was  laid  out  by  Hercules.  Within  it  grew  many  wild 
olive  trees,  among  which  was  that  which  furnished  the 
wreaths  or  crowns  for  the  victors  in  the  various  contests. 
The  most  important  and  beautiful  cditice  erecte-i  here  was 
the  temple  of  Zeus,  which  closely  resembled  the  Parthenon 
at  Athens.  In  it  stood  that  most  magnificent  production 
of  Hellenic  plastic  art,  the  chryselephantine  statue  of  Zcua 
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Olyinpius  by  Phidias,  around  which  were  grouped  a  great 
many  other  beautiful  statues,  etc.  In  the  western  part  of 
the  plain,  between  the  Allis,  ^luunt  Krouos,  and  the  Cla- 
dcus,  which  empties  into  the  Alpheus,  hiy  the  llippodromus 
for  hippie  contests;  in  another  part  of  it  was  the  Gymna- 
sium, with  race-courses  and  paUestra  for  tlie  preliminary 
practice  of  the  athletes;  and  near  it  was  the  Stadium,  iu 
which  the  gymnic  contents  were  held.  At  the  passage  from 
the  Stadium  into  the  llippodromus  the  Hellanodica?,  or 
judges  uf  the  contests,  had  their  seats.  The  history  of  the 
Olympic  games  must  be  di^-ided  into  the  pre-historic  or 
mythical,  which  represents  tlie  Idjoan  Hercules  as  having 
founded  them  during  the  reign  of  Kronos.  and  into  the  his- 
toric or  authentic,  which  begins  with  Iphltus  and  his  asso- 
ciate Lycurgus,  and  which  is  alone  entitled  to  consideration 
in  an  article  like  the  present.  Iphitus  was  a  noble  Elean, 
called  king  of  Elis  by  some,  and  a  reputed  descendant  of 
thiit  Oxylus  who  led  the  Heniulidai  into  the  Pclojtonnesus. 
Wlien  Hellas  was  distracted  by  the  dissensions  of  its  tribes 
anil  stiites,  I[)hitus  inquired  of  the  Delphic  Oracle  how  this 
un!ia])py  eoudition  of  affairs  could  bo  remedied.  The  re- 
sponse WHS  that  he  should,  iu  conjunction  with  the  Eleans, 
revive  the  Olympic  games,  lie  obeyed  the  oracle,  reiusti- 
tuteJ  the  games,  establishing,  at  the  very  beginning,  the 
Pentaiiteris — i.  e.  their  regular  return  after  every  four  years. 
His  most  important  enactment  regarding  these  games  was 
the  «exetpta — i.  e.  the  cessation  of  ail  hostilities  throughout 
Greece  during  the  continuance  of  these  festivities.  It  was 
the  duty  of  the  Elean  o-jrofSo-iiopot,  the  peace-heralds,  who 
jtublislied  the  c*cex€ipia,  or  universal  truce,  to  proclaim,  first 
in  Elis,  and  thereupon  in  the  other  states  of  Greece,  the 
commencement  of  the  sacred  month  (lepofi-qvia),  from  the 
first  day  of  which  those  who  proposed  to  take  part  in  the 
contests  and  all  spectators  could  travel  to  Olympia  in  per- 
fect safety.  Some  instances  occurred,  however,  in  which 
this  truce  was  violated.  Although  the  Olympiad?  require 
a  separate  article,  it  may  be  mentioned  here  that  the  first 
of  these,  that  with  which  Grecian  chronology  begins,  is 
dated  from  the  victory  of  Corcebus  in  the  Stadium,  which 
is  placed  in  the  ^038th  year  of  the  Julian  era,  or  77fi  n.  c. 
It  is  probable  that  at  first  but  few  of  the  Peloponnesian 
states  took  part  in  the  Olympic  contests,  and  that  it  was 
only  after  the  iJth  Olympiad  that  participation  in  them 
became  more  general;  but  in  the  30th  the  lists  were  thrown 
open  to  all  Hellas,  aud  in  the  -lOth  to  the  Greeks  of  Asia 
Minor,  Sif-'ily,  Magna  Gra^cia,  and  other  Hellenic  commu- 
nities. With  the  60th  Olympiad  began  the  most  brilliant 
period  of  these  great  national  games,  but  their  classical 
|)eriod  extends  down  nearly  to  the  Soth  Olympiad.  This 
period  is  designated  as  the  classical,  because  to  this  belong 
the  most  celebrated  of  the  Hellenic  athletes.  Among  these 
may  be  mentioned  Milo  of  Crotona,  Diagoras  of  Rhodes, 
Thcagenes  of  Thasos,  and  the  Locrian  Euthymus.  The 
privilege  of  taking  part  in  these  exercises  was,  until  tho 
Roman  conquerors  introduced  innovations,  confined  to  can- 
didates of  pure  Hellenic  descent:  so  that,  when  Alexander 
the  Great  proposed  to  enter  the  lists,  it  was  required  that 
he  should  first  prove  his  descent  from  a  Hellenic  family  of 
Argos.  Even  after  the  expiration  of  tho  classical  period 
these  great  national  assemblies  maintained  their  import- 
ance; and,  althougli  the  Romans  were,  during  the  republic, 
not  favorable  to  numerous  meetings  of  this  kind  in  con- 
quered countries,  they  did  not  materially  alter,  or  impose 
any  restrictions  upon,  these  great  Grecian  festivities.  Under 
tho  empire  tho  victors  in  any  of  the  four  great  Grecian 
games,  and  such  combatants  as  had,  by  authority  of  tho 
emperors,  received  the  title  of  Up6<;,  enjoyed  sundry  im- 
portant privileges,  and  both  Tiberius  and  Nero  achieved 
victories  at  Olympia.  Those  great  national  celobrati<ins 
did  not  lose  their  importance  until  Christianity  became 
tho  religion  of  tho  empire,  and  after  the  293d  Olympiacl 
(a.  n.  3yt).  in  tlio  tenth  yi-ar  of  the  reign  of  Theodosius, 
the  Olympic  games  were  finally  abolished. 

We  come  now  to  consider  the  nature  of  these  games,  tho 
gradual  introduction  and  regular  succession  of  the  diflVront 
contests,  and  tho  arrangement  of  tho  scvrral  fostivities. 
For  a  long  time  after  their  reinstitntion  by  Iphitus  there 
was  no  other  contest  besides  the  single  foot-race;  Imt  the 
rejoUcction  of  the  earlier  vjirieties  incluced  tho  Eleans 
gradually  to  reintroduee  these,  and,  after  a  while,  to  add 
olh'-rs.  Thus,  the  double  foc»t-race  was  inlrodiiced  in  tho 
I  Ith  Olympiad,  the  Dolichos  (the  long  course)  in  tho  l.'>th, 
wrestling  and  the  Pcniathlum,  which  eonsisted  of  five  ex- 
ercises, in  the  ISth,  and  in  tho  26  th  the  cbn  riot -race  \vith  four 
full-grown  horses,  as  practised  in  t  lie  early  heroic  age.  wa-*  re- 
vived. In  this  the  Tlndian  Pngondas  wan  tlie  first  lo  win  the 
prize.  In  thei'tod  Olytiipiad  followed  (lie  Paneralium.  an  ath- 
letic game  whieh  called  into  exercise  all  the  powers  of  the 
combatant,  as  it  combined  all  the  arts  of  boxing  and  wrest- 
ling; also  in  this  Olympiad,  tho  horse-race  (Ittito^  i(»'Ai)«). 
In  tho  3rth,  boys  obtained  permission  to  engage  in  wrest- 


ling and  in  the  foot-race,  and  in  the  3Sth  they  were  admit- 
ted to  the  Peutathlum,  which  was,  however,  very  soon  again 
prohibited,  because  there  was  in  this  exercise  no  chance  for 
any  but  Laconian  boys  to  win  the  crotvn.  In  the  41st,  boys 
were  for  the  first  time  permitted  to  contend  with  tlie  ccstus 
— that  is,  to  engage  in  boxing  with  fists  armed  with  thongs 
which  were  loaded  with  lumps  of  lead  to  render  their  blows 
more  powerful.  In  the  (i6th  the  foot-race  in  a  full  suit  of 
armor  was  first  introduced.  This  was  probably  at  first  a 
single  foot-race  once  through  tho  course  (trTdSiov),  but  be- 
came subsequently  a 5iayAo?,  a  foot-race  in  which  the  stadium 
was  traversed  twice — that  is.  to  the  goal  and  back  again. 
In  the  TOth  the  chariot-race  with  mules,  and  in  tho  7Ist  tho 
horse-race  with  mares,  were  introduced,  but  discontinued 
in  the  Slth.  The  9-Jth  brought  the  chariot-race  with  two 
full-grown  horses,  and  the  OOth  the  contests  of  heralds  and 
trumpeters.  In  the  99th  Olympiad  the  Eleans  introduced 
the  chariot-race  with  four  foals,  in  the  12Sth  that  with  two 
foals,  and  in  the  WAst  single  foals  were  first  ridden  in  the 
race-course.  In  the  115th  Olympiad  the  Pancratium  for 
boj's  was  instituted,  and  it  appears  from  Pausanias  that 
boys  were  also  permitted  to  ride  in  the  single  horse-race. 
If,  as  Pausanias  asserts,  these  games  lasted  at  first  only  one 
day,  this  arrangement  could  not  have  remained  in  force 
after  thanumber  of  exercises  had  been  greatly  increased; 
for,  whenever  new  contests  wore  introduced,  a  day  was 
added  to  the  festivities,  and  it  is  very  probable  that  these 
were  as  early  as  the  SOth  Olympiad  kept  up  for  five  days. 

The  whole  panegyric  festival  was  divided  iuto  two  parts  : 
(I)  into  the  contests,  designated  as  ayuiv  'OAy^n-tcwbt,  aiBXuv 

aju(,A.Xai,  itptCTt?  aeSAoji'.  reOfxhs  d('9Awf,  viKaifyopiat. ;    (2)    intO  the 

sacrifices,  the  processions,  and  the  banquets  given  to  the 
victors  in  the  games.  The  first  day  was  devoted  to  initia- 
tory sacrifices,  and  tho  classification  and  arrangement 
of  all  the  competitors  by  the  judges  ;  the  fifth  to  sacrifices, 
processions,  and  the  banquets;  and  the  intermediate  days 
to  the  different  contests.  The  sacrifices  were  either  those 
instituted  and  offered  in  the  name  of  entire  states,  or  such 
as  were  brought  by  individual  contestants,  and  t4iey  were 
of  course  offered  to  different  divinities,  and  even  to  several 
heroes,  such  as  Pclops  and  Hercules. 

Among  the  visitors  from  other  Grecian  states,  the  Oewpoi 
who  represented  them  contributed  greatly  to  the  splendor 
of  the  festivities.  Such  flftopot  were  sent  by  every  Hellenic 
state  interested  in  the  great  games,  toatten«l  the  celebrations 
as  its  deputies,  who  were  charged  to  take  part  in  the  sacri- 
fices offered  to  Zeus  Olympius,  and  in  the  processions,  and 
to  omit  nothing  that  could  reflect  credit  upon  the  state 
which  they  represented.  It  is  likely  that,  for  this  reason, 
the  richest  citizens  were  appointed  to  this  service,  as  the 
deputies  were  expected  to  make  as  splendid  a  display  as 
possible. 

Order  of  Exercises, — The  gymnic  contefits  began  with 
the  trrdBiov,  that  is,  tho  single  foot-raee,  and  then  followed 
the  StauAos  and  the  5oAixo«,  which  have  been  explained 
already.  According  to  Plutarrb.  tho  contests  of  the  boys 
preceded  those  of  the  men,  which  was  probal)ly  a  later  in- 
novation. Before  the  7~th  Olympiad  the  Pentathlon,  or 
the  contest  of  the  five  exercises,  iIAm«»  Siaieo?,  Jpd^os,  ttoAij, 
nvyfx-q — i'.  c.  leaping,  throwing  the  ((uoit,  running,  wre^^t- 
liiig,  boxing — preceded  tho  Pancration,  a  union  of  the  box- 
ing and  wrestling  matches;  an  arrangement  which  was  re- 
versed during  this  Olympiad.  After  tho  Doliehos  f(dlowed 
the  wrestling,  and  next  tho  boxing  matches  :  but  before  tho 
IILM  Olyinjnad  the  Pancration  was  pliured  after  the  boxing 
contests.  Tho  contest  of  the  orrAiToSpoMoi,  the  runners  in 
armor,  comjileted  tho  scries  of  the  gymnic  contests.  Tho 
order  in  which  tho  contestants  followed  each  other  was  de- 
termined by  the  drawing  of  lots,  and,  as  this  might  decide 
the  suceess  or  failure  of  difiVrent  candidates,  it  was  a  mat- 
ter of  the  utmost  importance  to  all. 

QunUficntions. — From  these  games  all  onuot,  persons  pun- 
ished with  civil  degradation,  all  pers<ms  notoriously  avtfitU, 
impious,  all  ivaytU,  persons  polluted,  espreially  blood- 
guilty,  were  strictly  exeluded.  Hence,  all  applicants  were 
subjected,  before  tho  coiiimeneemont  of  tho  exercises,  to  a 
rigorcMis  examination.  Punctuality  in  appearing  in  tho 
lists  was  perempt(.rily  required  of  all  who  bad  Iheir  names 
entererl  ns  candidates,  in  default  of  wliieli  the  delinquents 
wore  excluded  from  tho  exereiscs.  There  wen'  other  strin- 
gent regulations,  always  rigidly  enforced,  vfhioh  cannot  be 
metitioiud  here. 

'F.AAaioiticai,  the  Hellanodioa»— thftt  is,  tho  judges  who 
awarded  the  prizes  and  fixed  tho  timo  within  whicli  tho 
ci)mbatants  were  required  to  give  in  their  names.  It  was 
their  duty  to  oscertain.  by  a  rigid  investigation,  whether 
Hie  eandidates  were  Hellenes  nntl  free-born  ;  whether  they 
had  ever  ineurred  iri^na.  the  hiss  of  civil  rights,  or  been 
guilty  of  aaifif.a.  impiety;  and  whether  tlieir  ago  ranke.l 
them  as  Traiir<  (boys)  or  ns  ai-£p«c  (men).  To  those  who 
proved  to  lie  in  all  respects  duly  qualified  they  now  admin- 
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istered  an  oath  which  bound  them  to  act  honorabiy  ;  they 
arranged  all  the  details  of  the  contests,  investigated  all 
charges  which  might  be  brought  against  any  of  the  candi- 
dates, paired  the  combatants  by  lut,  and  took  care  that  all 
the  regulations  of  the  games  wore  strictly  enforced.  In  the 
performance  of  these  duties  they  were  assisted  by  subor- 
dinates called  iAuTot,  who  were  subject  to  an  aXuTapx»js. 

Jiewards  of  the  Victors.  Processions,  Feasts,  etc. — At  Olym- 
pia  the  prize  bestowed  upon  the  victors  in  the  contests  was 
not  one  that  possessed  any  material  value.  As  every  con- 
test was  simply  an  ayajf  o-Tei^a^ij<f)opos  or  aTe<i>aviTr]^,  conferring 
honor  or  distinction,  the  prize  consisted  of  a  wreath  or 
crown  made  of  twigs  taken  from  the  wild  olive  tree  which 
o-rew  in  the  Altis.  It  may  here  be  mentioned,  incidentally, 
that  at  the  Pythian  games  the  chaplet  was  made  of  laurel ; 
at  the  Isthmian,  of  twigs  of  the  pine  tree ;  at  the  Xemean, 
of  ivy  or  parsley.  At  first  the  rewards  were  prizes  which 
possessed  intrinsic  value,  but  after  the  6th  Olympiad  the 
victors  were,  in  obedience  to  an  oracular  response,  simply 
crowned  with  wreaths  or  chaplets.  The  Hellenes  regarded 
the  Olympic  crown  as  bestowing  the  very  maximum  of 
human  felicity.  In  all  the  four  great  games  the  crowned 
victor  received  also  a  palm-branch,  which  he  is  always 
represented  as  carrying  in  his  right  hand.  But  in  the 
ayuiv  tTTf^yavLTrjs  Tio  inferior  prizes  could  bc  won  ;  he  who  did 
not  win  the  highest,  the  crown,  won  nothing,  whereas  in 
contests  for  prizes  of  material  value  there  might  be  second 
and  third  grades.  "With  the  crowning  of  the  victor  was 
combined  the  loud  proclamation,  by  a  herald,  of  his  name, 
of  that  of  his  father,  and  of  his  native  city  or  state.  He 
had,  besides,  the  privilege  of  erecting  a  statue  on  the  scene 
of  his  triumph  at  a  particular  place  in  the  sacred  Altis,  and 
rich  victors  in  the  hippie  contests  had  themselves,  their 
charioteers,  horses,  and  chariots  represented  there  in  bronze. 
The  processions  {ironTvai)  were  connected  with  the  sacrifices, 
and  probably  marched  at  first  around  the  altars  while  the 
offerings  were  ablaze;  but  doubtless  they  touched  in  later 
times  at  all  the  consecrated  spots  of  the  sacred  Altis  where 
the  feasts  were  held.  'Eirti-ixta,  triumphal  odes  composed 
by  celebrated  poets,  were  sung  at  the  feasts.  Rich  victors, 
like  Alcibiades,  sometimes  invited  to  a  feast  all  who  were 
present  at  the  games.  The  other  distinctions  and  material 
advantages  which  were  conferred  upon  the  victor  in  the 
Olympic  games  in  his  native  country  or  throughout  Hellas 
were  very  great.  He  was  honored  with  a  solemn  entry 
into  his  native  city,  or  into  any  other  as  a  citizen  of  which 
he  had  had  himself  inscribed  in  the  list  of  contestants  :  and 
in  order  to  make  the  triumphal  procession  more  distin- 
guished, it  was  customary  to  throw  down  a  part  of  the  city 
wall  and  gate.  Statues  were  erected  in  honor  of  him  in  his 
native  city,  and  sometimes  in  other  cities  where  he  had 
friends  or  to  which  he  had  rendered  some  important  service. 
In  later  times  he  was,  at  Athens,  maintained  in  the  Pryta- 
neum  at  the  public  expense, but  long  before  this  Solon  had 
allotted  to  him  a  prize  of  500  drachm.ne,  about  $90.  At 
Sparta  the  victors  enjoyed  the  distinction  of  fighting  in 
battle  near  the  person  of  the  king,  and  throughout  all 
Greece  they  were  invested  with  valuable  privileges. 

Discourses,  Recitations  (en-tSet^ets^,  etc. — From  the  SOth 
Olympiad  it  became  customary  at  Olympia  to  engage  in 
sundry  intellectual  exercise?,  to  perform  dramatic  pieces, 
to  deliver  discourses,  to  make  recitations  and  to  read  poetic 
productions  in  the  presence  of  the  vast  assembly.  Artists 
also  exhibited  their  works  here.  Here  Herodotus  read  his 
great  historical  work  to  a  profoundly  interested  auditory ; 
and  this  is  said  to  have  inspired  Thucydides,  who  was 
present,  with  that  enthusiasm  for  compositions  of  this  kind 
which  afterwards  made  of  him  also  an  eminent  historian  ; 
but  there  is  no  satisfactory  evidence  of  the  truth  of  the 
tradition  that  he  read  his  admirable  narrative  of  the  Pelo- 
ponncsian  war  at  Olympia.  The  spectators  submitted  to  a 
great  deal  of  inconvenience,  and  even  suffering,  for  the  sako 
of  obtaining  good  seats  from  which  to  witness  the  contests, 
arriving  at  the  stadium  or  the  hippodromus  generally  be- 
fore sunrise,  often  even  at  midnight,  and  remaining  in 
their  places  till  the  hot  hours  of  the  afternoon,  in  order  to 
be  present  when  the  minor  contests  were  to  be  decided.  As 
the  celebration  took  place  at  the  hottest  season,  and  the 
spectators  were  required  to  have  their  heads  uncovered,  it 
cannot  be  a  matter  of  surprise  that  the  philosopher  Thales, 
when  he  attended  the  games  at  a  very  advanced  age.  should 
have  died  from  the  effects  of  the  sun's  heat  and  tlie  pres- 
sure of  the  crowd. 

Minor  Olympic  games  were  celebrated,  in  imitation  of 
the  greater,  in  several  Hellenic  states  and  foreign  cities, 
whi<!h  cannot,  however,  bc  described  here. 

II.  Pfjthian  Games. — Of  the  other  great  Grecian  games 
which  have  already  been  named,  the  Pythian  are  next  in 
importance.  Of  these  there  were  two  kinds — the  greater 
and  the  less.  The  great  Pythian  games  were  celebrated  on 
the  Crissajan  Plain,  which,  lying  N.  of  Crissa,  was,  in  ac- 


cordance with  a  response  of  the  Delphic  Oracle  and  a  con- 
sequent decree  of  the  Amphictyonic  Council,  to  remain 
for  ever  uncultivated  and  uninhabited.  There  was  here  a 
hippodromus,  a  dromos  for  foot-races,  and  a  theatre  for 
musical  contests.  As  regards  their  history,  the  mythical 
account  represents  Apollo  as  the  founder  and  protector  of 
this  great  festival.  This  will  account  for  the  contests  hav- 
ing originally  been  exclusively  musical,  and  also  for  the 
earliest  performance  of  this  kind  having  consisted  in  sing- 
ing a  hymn  to  the  Pythian  god.  The  historical  period  be- 
gins with  the  third  year  of  the  48th  Olympiad,  when  the 
Amphictyons,  after  the  close  of  the  Crissa^an  war,  assumed 
the  control  of  these  contests;  whence  also  the  first  celebra- 
tion under  their  direction  is  counted  as  the  first  Pythiad. 
The  celebration  was  originally  an  Ennaeteris.  occurring 
regularly  after  every  eight  years;  but  after  the  third  year 
of  the  48th  Olympiad  it  became  a  Pentaeteris,  taking  place 
every  four  years,  regularly  in  the  third  year  of  each  Olym- 
piad. The  musical  contests  comprised  those  of  the  per- 
formers who  played  on  the  cithara  and  sang  to  its  accom- 
paniment, of  those  who  played  on  Ihe  flute,  and  of  those 
who  sang  to  the  accompaniment  of  the  flute.  In  the  first 
Pythiad  the  gymnic  and  hippie  contests,  copied  after  the 
Olympic,  were  introduced.  The  nature  and  arrangement 
of  tlie  Pythian  games,  the  prizes,  the  regulations,  the  sac- 
rifices, the  splendid  jirocessions.  the  display  made  by  the 
official  visitors  (eewpoi)  sent  by  diflerent  states,  were  all  so 
very  similar  to  those  of  the  Olympic  games,  after  which 
they  were  modelled,  that  they  require  no  detailed  description 
here.  As  they  were  sacred  to  .Apollo,  the  god  of  divina- 
tion, whose  favor  was  coveted  by  all,  the  number  of  spec- 
tators was  doubtless  always  very  large,  and  the  celebration 
exceedingly  magnificent.  The  minor  Pythian  were,  like 
the  lesser  Olympic  games,  simply  imitations  of  the  greater, 
celebrated  at  divers  places  where  Apollo  was  worshipped. 

III.  The  Isthmian  G^rtme*  arc  next  in  distinction  and  im- 
portance. It  is  rather  surprising  that  they  never  attained 
to  the  highest  rank,  as  the  locality  in  which  they  were 
celebrated  was  far  better  adapted  to  the  purpose  than  any 
other.  The  scene  of  the  contests  on  the  Corinthian  isthmus 
was  enclosed  by  a  sacred  grove  of  pine  trees  (Tloo-eiSdno*' 
Tejuei'os),  and  here  was  also  the  sanctuary  of  the  Isthmian 
Poseidon.  Here,  as  elsewhere,  the  principal  parts  of  the 
arena  were  the  hippodromus  for  the  hippie  and  the  stadium 
for  the  foot-races.  The  prescribed  preparatory  exercises 
of  the  athletes  took  place  in  the  Kraneion.  a  spacious  gym- 
nasium in  a  grove  of  cypress  trees  which  bore  the  same 
name.  As  regards  the  origin  and  organization  of  this 
great  festival,  we  have,  in  this  instance  also,  to  distinguish 
between  a  mythical  or  pre-historic  and  an  historical  period. 
The  legends  are  quite  numerous  Ttn<l  singularly  attractive 
and  interesting.  The  i>rincipal  one  represents  the  institu- 
tion of  this  festival  to  have  been  commanded  by  Poseidon 
as  a  funeral  celebration  in  honor  of  Meliccrtes,  a  son  of 
Athamas  (king  of  Orchomenus)  and  Ino.  who  threw  her- 
self into  the  sea  with  her  son.  The  difi'crent  beautiful 
myths  relating  to  this  Melicertes  cannot  be  repeated  here; 
thev  are  all  iutimatLdy  interwoven  with  the  worship  of 
Poseidon,  and  one  of  the  latest  represents  Theseus,  the 
majestic  descendant  of  the  great  sea-god,  as  having  insti- 
tuted these  games  to  express  his  gratitude  fur  the  victory 
which  he  had  gained  over,  and  the  destruction  with  which 
he  visited,  the  wretch  Sinis  Pityocamptes.  But  as  Sinis 
was  himself  a  scion  of  Poseidon's,  this  institution  of  The- 
seus may  perhaps  be  more  correctly  described  as  an  expia- 
tory celebration.  As  respects  the  historical  period  of  these 
games,  there  is  no  reason  to  doubt  that  they  commenced 
very  early,  and  that  a  degree  of  rivalry  between  the  Co- 
rinthians and  the  Eleans  had  considerable  influence  in 
promoting  their  celebration  and  their  unquestionable 
splendor.  There  is  positive  evidence  of  their  great  an- 
tiquity in  the  fact  that  Solon  awarded  to  each  Attic  victor 
in  these  contests  a  reward  of  100  drachma),  about  $1S. 
This  great  festival,  at  first  an  ennaeteris — i.  c.  occurring 
every  eight  years — became,  it  is  not  precisely  known  when, 
a  trieteris.  a  biennial  cidebration,  which  it  remained  ever 
after,  taking  place  in  the  first  and  the  third  year  of  each 
01ymi)iad.  The  Isthmian  games  consisted  of  the  same 
gymnic  and  hippie  contests  as  those  of  Olymjiia,  to  which 
musical  contests  were  subsequently  added.  In  all  these 
the  names  of  many  distinguished  victors  occur.  The  cus- 
tomary truce  in  connection  with  these  games  was  some- 
times Violated,  and  on  one  occasion  so  rudely  by  Agesilaus, 
king  of  Sparta,  with  a  powerful  army,  as  to  prevent  their 
celebration.  Among  the  theoria?  which  came,  by  sea  and 
by  land,  from  all  ]>arts  of  Greece  to  witness  this  great  spec- 
tacle, those  of  Attica  were  doubtless  the  most  splendid. 
The  prize  obtained  at  the  Isthmian  games  was,  for  a  long 
time,  a  wreath  of  parsley,  until  at  last  the  Isthniionicie 
were  rewarded  with  crowns  made  of  twigs  of  the  pine  tree. 

Among  the  intellectual  or  literary  performances  which 
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formej  a  prominent  part  of  this  festival  were  recitations, 

discuurses  of  various  kinds,  rhetorical  and  poetical  pro- 
ductions, and,  as  many  .Sophists  assembled  here  ahout  the 
temple  of  Poseidon,  loud  declamations^  and  sometimes 
rude  and  boisterous  demonstrations  between  rival  Sophists, 
supported  by  their  respective  pupils.  These  celebrations 
were  numerously  attended  by  spectators  from  many  parts 
of  Eunipc  and  Asia,  and  amon<!:  them  Socrates,  .^Ksehylus, 
and  Ion  are  named.  As  in  the  case  of  the  other  great 
games,  imitations  of  the  Isthmian  were  celebrated  in  sev- 
eral Hellenic  states. 

iV.  The  Aemean  Games. — Ncmca  is  a  name  which  was 
applied  to  a  valley  in  Argolis,  between  Clooniu  and  I'hlius, 
in  which  Argus  is  said  to  have  kept  watch  over  lo.  and 
Hercules  to  have  slain  the  famous  Xemean  lion.  In  the 
historical  period  there  was  here  a  splendid  sanctuary  of 
Zeus  Nemeios,  with  a  grove  (aAao?)  in  which  the  games 
were  celebrated.  The  pre-historic  period  of  the  Nemean 
games  is  connected  with  the  legend  of  the  war  of  the  Seven 
Captains  against  Thebes:  which  seven  heroes  are  said  to 
have  instituted  them  in  honor  of  Archemorus.  Some  con- 
nect these  games  with  Archt-Mnorus  as  the  son  of  Nemea, 
the  daughter  oi  Asopus.  The  commencement  of  their 
historical  period  is  uncertain.  For  a  long  time  mere  local 
contests,  they  did  not  become  common  to  all  the  Hellenes 
until  many  Olympiads  had  passed.  The  first-reckoned 
Noinead  began  with  the  6Ist  Olympiad.  They  were,  like 
the  Isthmian,  trieteric,  recurring  ordinarily  after  every  two 
years,  in  the  second  and  fourth  years  of  each  Olympiad. 
Besides  the  usual  gymnic  and  hippie,  they  comprised  also 
musical  contests,  especially  vocal  performances  to  the  ac- 
companiment of  the  cithara.  In  the  customary  contests, 
which  correspond  with  those  at  Olympia,  men  and  boys 
participated.  As  these  constituted,  like  the  others,  an 
ayiov  <TTe<f»ai'iT7j9,  it  is  a  matter  of  course  that  the  victors  could 
win  no  other  prizes  than  wreaths  or  crowns,  which  con- 
sisted, according  to  some  authorities,  of  twigs  of  the  olive 
tree,  according  to  others  of  ivy  or  of  parsley.  In  connec- 
tion with  these  games,  the  Spartans  sometimes  violated  the 
truce,  but  they  were  attended,  like  the  others,  by  theoriio 
from  most  Hellenic  states.  These  games  were,  as  well  as 
the  three  great  festivals  already  described,  imitated,  on  a 
smaller  scale,  in  other  Grecian  states;  as,  for  example,  at 
jEtna  in  Sicily. 

{For  further  and  very  full  particulars  the  reader  is  ro- 
ferretl  to  the  exceedingly  elabnrato  articles  by  P:tor.  Dit.  I. 
n.  Kr.vi-se  of  llalle  in  Pauly's  lital-Kiici/klopildic  der 
chtfiaiiicheu  AlterthninHtrinHrnHrhuft,  etc.,  from  which  work 
the  materials  for  this  article  have  mainly  been  derived.) 

H.  I.  SriiMiDT. 
Gre'cian  Mythol'ogy  was  so  closely  interwoven  with 
Grecian  civilization  in  general  that  there  is  hardly  any 
Greek  author  from  whoso  writings  something  may  not  be 
learned  concerning  the  (J  reek  gods.  Poets  and  ])hilo80- 
phers,  historians  and  orators,  mathematician;^  and  astrono- 
mers,— they  all  have  something  to  say  about  their  gods, 
and  thus  the  whole  Greek  literature  may  be  mentioned  as 
the  first  source  for  the  study  of  Grecian  mythology.  An- 
other source,  as  important  and  almost  as  rich,  is  the  Greek 
art.  It  is  hardly  too  much  to  say  that  without  the  aid  of 
the  Greek  sculptors  wo  should  never  have  arrived  at  a  true 
appreciation  of  the  manner  in  which  the  Greeks  conceived 
of  their  gods.  The  love-stories  of  Zeus  arc  of  a  character 
so  light  and  frivolous  tliat,  iti  spit*!  of  their  bright  beauty 
and  the  Itrilliant  syinboji/.ation  to  which  they  invite,  they 
seem  altogether  incompatible  with  the  i<lea  of  the  Father 
and  Ruler  of  the  world.  But  after  seeing  the  head  of  Zeus 
as  modelled  by  Phidias  wo  understand  that  although  these 
stories  kept  the  (ireek  and  Latin  pnets  pretty  busy,  they 
form,  nevorthelfss,  only  a  subordinate  element  of  the"  Greek 
idea  of  the  king  of  the  gods.  A  mure  direct  source  of  in- 
formation are  the  writings  of  the  old  Greek  and  I^atin  niytb- 
ographers,  who  collected,  systematized,  and  interpreted 
the  myths.  The  most  important  among  the  Greeks  are 
Apollodorus,  BIbfii'thvrti;  Conon,  Nnrrntlnneft,  an  epitome 
of  which  is  preserved  by  Photius;  Ptolema'us,  Nt>va  kin- 
ton'<t;  Partheuius,  Narnitionen  Amntoriir;  Antoninus 
Libornlis,  Tninnformntinnen;  Joannes  Pediasimus.  Ih-  Ihi- 
rtifiH  lnhnrilmn;  and  Nlcetas,  ./Mirum  ctujuomina:  among 
the  Latins,  Hyginus,  FabuliE  ;  Fulgentius,  Afi/thofut/iurnm 
Lifiri  TfiH. 

With  Ilesiod  and  Homer  the  formation  of  the  myths  is 
finished;  the  ideas  are  individualized  into  perfectly  plastic 
figures  and  perffctly  epic  actions.  With  Kurii)ides  and 
Plato  the  dissolution  of  the  myths  has  begun;  the  forms 
are  broken  asunder  and  considered  only  as  symbols  of  (ho 
ideas.  On  being  transfcrreil  from  Athens  to  Rome  the 
Greek  myths  hardly  underwent  any  other  clianges  than 
that  of  names  :  Cronos  was  called  Sat'urnus;  Zcns..Iupiter ; 
Poseidon,  Neptunus;  An-s,  iMiirs  ;  Ilcplni'stos,  Vuleanus  ; 
Hermes,  iMercurius;    Hera,  Juno;   Athene,   Minerva;  Ar- 


temis, Diana;  Aphrodite,  Venus;  Hcstia,  Vesta;  Dcmetcr, 
Ceres;    Dionysus,   Bacchus:    Leto,   Latona ;    Persephone, 

Proserpina;  Selene,  Luna;  Eros,  Amor.  etc. 

Two  of  the  most  interesting  points  of  a  mythology  are 
its  cosmogony  and  its  cschatology,  or  its  doctrines  concerning 
that  which  goes  before  and  that  which  follows  after  life  on 
earth.  The  ideas  which  the  Greek  mythidogy  contains  of 
the  origin  of  the  world  arc  very  remarkable,  anrl  their 
8yml>olizations  very  suggestive.  Uranos  (heaven)  and 
Giua  (earth)  arose  out  of  chaos,  and  their  children  were 
the  wild  ami  unruly  powers  of  nature,  the  Titans.  One  of 
the  Titans,  Cronos  (time),  who  cats  his  own  children,  slew 
his  father  and  ruled  the  world  for  some  time.  But  Uranos 
had  cursed  his  sons,  and  the  curse  was  fulfilled.  Zeus,  a 
son  of  Cronos,  rose  against  his  father,  and,  after  a  horrible 
contest  which  convulsed  the  whole  world,  he  confined  him 
and  the  other  Titans  in  Tartaros,  and  raised  his  throne  in 
Olympos.  in  the  light-region  above  the  sky.  iSIuch  weaker 
arc  tlie  ideas  of  the  Greek  mythology  concerning  that 
which  will  take  place  after  death,  though  in  course  of  time 
they  become  very  elaborate.  To  the  dying  man  Hermes 
came  and  led  liim  to  Hades,  the  realm  of  shadows,  where 
the  deceased  live  for  ever,  but  live  a  bloodless  life.  Achilles 
said  of  it  that  he  would  rather  be  a  swineherd  on  earth 
than  the  king  of  Hades.  Later,  the  poets  and  philoso- 
phers tried  to  bring  some  life  into  this  dead,  monotonous, 
shadowy  region.  When  the  deceased  had  paid  his  obolos, 
a  small  coin  which  his  children  or  friends  had  placed  in  his 
mouth,  Charon  would  ferry  him  over  the  Styx,  which  (lowed 
between  life  and  death  and  surrounded  Hades.  Arrived  at 
the  other  side  of  the  Styx,  he  had  to  pass  by  Cerberus  in 
order  to  gain  the  large  plain  where  iMinos  sat  to  judge 
the  coming.  According  as  the  judgment  read,  he  then 
turned  either  to  the  left  into  Tartaros,  where  Tanfalos, 
Ixion.  and  others  were  tortured,  or  to  the  right  into  the 
Elysian  Fields,  where  tliere  was  a  never-setting  sun  and 
spring  twice  a  year.  But  these  ideas  of  a  fiual  judgment 
and  an  eternal  punishment  or  reward  never  obtained  a  fast 
hold  of  the  conscience  of  the  Greek  people.  They  were  a 
dream,  not  a  conviction. 

From  Olympos,  Zeus  reigns  over  the  world  and  mankind. 
After  the  fall  of  Cronos  his  three  sons  divided  the  realm. 
Zeus  chose  the  nj'pcr  region,  the  heaven;  Poseidon,  the 
ocean;  and  Pluton,  Hailes:  the  earth  was  commnn  to 
them  all.  But,  in  sjiite  of  this  division,  Zeus  is  the  high- 
est ruler,  the  king  and  father  of  the  gods.  What  the 
myths  have  to  tell  of  him  is  mostly  love-aff"airs,  but  in  these 
stories  courtship  seems  only  to  bo  a  form  by  which  ditlercnt 
ideas,  generally  physical,  are  syml)oIically  represented. 
Thus,  he  falls  in  love  with  lo,  the  wanderer,  the  moon. 
But  his  wife,  Hera,  the  earth,  being  jealous,  transforms  lo 
into  a  cow,  the  crescent  resembling  a  pair  of  cow's  horns, 
and  puts  Argos  with  the  thousand  eyes,  the  stars,  to  watch 
her.  Hermes,  the  god  of  the  dawn  which  makes  the  stars 
wane,  kills  Argos,  and  lo  escapes  in  tlie  embraces  of  Zeus, 
as  the  moon  vanishes  in  the  resplendent  light  of  the  sun. 
Around  tlio  throne  of  Zeus  stand  Poseidon,  Apollon,  Ares, 
Hepha'stos,  Hermes,  Hera,  Pallas  Athene,  Artemis,  Aph- 
rodite, Hestia,  and  Demeter;  in  a  somewhat  lower  sphere, 
Pluton.  Hecate.  Helios,  Selene,  Dionysus.  Leto.  Persephone, 
Themis,  and  -I'jolus;  still  lower,  the  Graces,  Muses,  Ocean- 
ids,  Nereids,  Nymphs,  Dryads,  and  Hamadryads:  and  at 
last,  on  the  outskirts  of  divinity,  the  monsters,  Cerberus, 
the  Gorgitns,  the  Harpies,  Pegasus,  Chima»ra,  the  Sphinx, 
the  Centaurs,  and  the  Sirens.  Such  deities  as  Ate,  Adras- 
tca,  the  Kumcnides,  and  Nemesis  occupy  a  peculiar  posi- 
tion. They  all  refer  to  the  feeling  ot  justice.  Nemesis 
docs  not  occur  in  Homer.  She  is  first  mentioned  by  Hesiod, 
hut  later  poets  and  philosojihers  developed  the  idea  with  a 
mystic  grandeur  wtiieh  overawed  Olympos  itself.  From 
Nemesis,  the  just  measure,  the  inevitable  consequence,  the 
iron  connection  between  cause  and  ctfeot,  no  one  was  ex- 
empted, not  even  Zeus  himself.  It  is  also  very  remarkahlo 
that  a  principle  of  evil,  such  as  Siva  in  the  Indian.  Ahri- 
man  in  the  Persian,  and  Loko  in  the  Scamlinavian  mythol- 
ogy, is  not  found  in  the  Grecian.        Ci.kmkns  Pktkkskn. 

<Jreoc<!.  Greece  is  the  southern  jiart  of  the  most  east- 
ern of  the  three  peninsulas  of  Kurope  which  project  into  the 
Mediterranean  Sea.  The  ancient  (Jreoks  called  their  coun- 
try //r//(M,  and  styled  themselves  //<7/riir«;  and  these  nnmos 
prevail  among  the  modern  Greeks.  We  have  receivetl  the 
desitrnations  Greece  and  (Jreoks  from  the  Romans,  who 
gave  tli(!  niune  (I'rtr'-iit  to  the  country  and  (irirci  to  its  in- 
habitants from  the  namo  of  a  small  tribe  (GrniK-oi)  in  Epi- 
rus,  with  whom  they  first  came  in  contact  as  they  ap- 
proached HellaH.  Aristotle  (.U.-/.-or.,  i.  M  )  i.s  the  first  <1reek 
author  who  a]»pIie.H  the  term  (Jrieci  to  designate  the  Hel- 
lenes. The  term  Hellas  originally  designated  only  n  small 
district  in  Thodsaly,  and  was  subsequently  used  tp  denote 
the  entire  country  settled  by  thn  Hellenes. 

Ancient  lireece  proper  extended  from  -10°  N.  laf.  to  Hfi*^ 
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23'.  It  was  bounded  on  the  N.  by  the  Cambunian  Moun- 
tains, which  separate  it  from  Macedonia.  The  ^gcan  Sea 
was  upon  the  E.,  the  Cretan  upon  the  S.,  and  on  the  W. 
were  the  Ionian  and  the  Adriatic.  Its  greatest  length  was 
about  250  miles,  its  greatest  breadth  180  miles.  Its  area, 
exoUisire  of  Epirus  (iOSO  square  miles),  but  including 
Eubcea  fl«0  sciuare  miles),  was  21.121  square  miles. 
(Clistox,  /'.  H.  ii.  SSa.)  Heeren.  however,  makes  its 
supcrlicial  cttent  (including  all  the  islands)  29,600  square 
miles.  Modern  Greece  is  more  limited  in  extent.  Contrary 
to  the  wishes  of  the  Greek  people,  the  great  powers  of  Eu- 
rope allowed  not  only  Epirus  and  Macedonia  (which  did 
not  belong  to  ancient' Hellas),  but  Thessaly  and  a  part  of 
Aoarnania.  or  more  than  one-third  of  the  whole  couatry,  to 
remain  under  Turkish  control.  In  183i  the  N.  boundary 
was  fixed  on  a  line  137  miles  long,  following  mainly  the 
summit  of  the  range  of  Mount  Othrys  from  30°  11'  N.  and 
22°  42'  E.,  on  the  Gulf  of  Yolo  (Pagasaj)  to  Mcnidhi  at 
30°  3'  N.  and  21°  o'  E.,  on  the  Gulf  of  Ai-ta  (Ambracia)  in 
theW.  The  Ionian  Islands  were  also  placed  under  the  pro- 
tection of  Great  Britain,  and  were  not  annexed  to  Greece 
until  1S61.  Modern  Greece  is  about  200  miles  long  from 
N.  to  S..  and  about  ISO  miles  in  breadth  from  E.  to  W.  Its 
area  is  19,353  square  miles,  of  which  7500  are  N.  of  the 
Isthmus  of  Corinth,  S500  in  the  Morea  (Peloponnesus)  S. 
of  the  isthmus,  and  the  Islands  (the  Ionian  Isles,  Eubcea, 
and  others)  make  up  the  remainder,  or  nearly  3500. 

Greece  is  trianguhir  in  shape,  and  is  almost  surrounded 
by  water.  It  is  divided  near  the  middle  by  the  Corinthian 
and  the  Saronie  gulfs,  which  are  separated  by  the  Isthmus 
of  Corinth,  only  3i  miles  wide.  The  three  natural  divis- 
ions of  ancient  Greece  were — Northern  Greece,  extending 
froui  the  Cambunian  Mountains  to  the  Ambracian  and 
Malian  gulfs ;  Central  Greece,  between  these  gulfs  and  the 
Isthmus  of  Corinth  :  and  the  Peloponnesus  (now  the  Mo- 
rea), which  lies  S.  of  the  isthmus.  There  were  anciently 
seventeen  states,  varying  greatly  in  extent  and  importance. 
In  the  N.  were  Thessaly  on  the  E.  and  Epirus  on  the  W. 
(which  do  not  belong  "to  modern  Greece) ;  in  the  centre 
were  Locris  E.  and  \)..  Phoeis,  Bceotia,  ^tolia,  Acarnania, 
Mcgaris,  and  Attica;  in  the  Peloponnesus  were  Corinth, 
Sicyonia,  Argolis,  .Achaia,  Arcadia,  Elis,  Messenia,  and  La- 
conia.  The  islands  are  of  three  classes  :  (1)  Those  near  the 
coast,  as  the  Ionian  Isles,  Eubooa  (Negropont),  Cythera, 
JSgina,  Salamis,  etc. ;  (2)  the  Cyclades,  around  Delos,  and 
the  Sporades,  scattered  in  the  iEgean  Sea;  and  (3)  the 
large  separate  islands,  as  Crete  and  Cyprus.  Ancient 
Greece  had  many  colonies  and  dependencies  on  the  coasts 
of  Asia,  Europe,'  and  Africa,  and  the  neighboring  islands; 
modern  Greece  has  none. 

Greece  is  now  divided  into  nomes  (raiuoi),  whieh  corre- 
spond in  names,  and  often  in  extent,  to  the  states  of  an- 
cient Greece.  These  nomes  are  divided  into  eparchies 
(eTTupxioO.  whieh  are  subdivided  into  demes  (a^fioi).  There 
are  now  13  nomes,  50  eparchies,  and  353  demes.  The  de- 
vastation of  the  Greek  revolution  reduced  the  population 
to  612.fiOS  in  1S32;  in  1S53  it  was  1,042,529,  while  the 
Ionian  Isles  had  230,000.  In  1S70  the  total  population 
was  1.457,891,  while  in  European  Turkey  there  were 
6,000,000  Greeks. 

Divisions  and  Population  of  Greece, 


1.  Attica  and  Viotia  (Boeotia) 

Capital,  Athens. 

2.  Evoia  (Eubcea) 

Capital,  Chalcis. 

3.  Phthiotis  and  Phocls 

Capital,  Lamia. 

4.  Acarnania  and  iEtolia 

Capital,  Mesolonghi. 

5.  Aebaia  and  Elis 

Capital,  Fatras. 

6.  Arcadia 

Capital,  Tripolitza. 

7.  Laconia 

Capital,  Sparta. 

8.  Messenia 

Capital,  Kalamse. 

9.  Argolis  and  Corinthia 

Capital,  Nauplia. 

10.  Cyclades 

Capital,  Hermopolis  (Syra). 

11.  Corcyra 

Capital,  Corcyra. 

12.  Kephallinia 

Capital,  Argostoli. 

13.  Zacynthiis 

Capital,  Zacynthus, 


116,024 

136,804 

72,368 

82,541 

102,291 

108,421 

109,392 

121,693 

138,249 

149,561 

113,719 

131,740 

96,546 

105,857 

117,181 

130,417 

127,370 

127,820 

118,130 

123,293 

99,533 

96,940 

92,929 

77,.3S2 

«,760 

41,557 

Army,  12,420  ;  navy,  1315  ;  sailors  abroad,  7133.  The  males 
were  754,176;  females,  703,713;  total,  1,457,894. 

Gree(?e  is  exceedingly  irregular  in  form.     Its  surface  is 
greatly  diversified  by  mountains,  and  its  coast-line  is  very 


extensive  in  comparison  with  its  surface.     It  has  in  this 
last  respect  the  same  characteristic  among  European  coun- 
tries that  Europe  has  among  the  continents.     Less  than 
Portugal  In  extent,  it  has  more  extent  of  coast  th,an  "the 
whole°Pyrenean  peninsula."  (Thirl.,  H.  of  G.  i.  1.)     Its 
mountain-system  divided  the  country  like  a  checker  board, 
and  gave  character  to  its  people  and  their  civilization.  The 
Cambunian  Mountains  were  the  boundary  between  Mace- 
donia and  Greece  ;  Pindus,  a  lofty  chain  running  S.,  sep- 
arated Thessaly  (Trikhulu)  from  Epirus  (Albania),  ani.  at 
39°  sent  off  Othrys  (Gum),  now,  in  part,  the  N.  boundary 
of  Greece,   and  CEta  (Kalavothra),  which  ran  S.  E..  and 
reached  the  sea  at  the  noted  pass  of  Thermopylae ;  Pelion 
and  Ossa  are  on  the  E.  coast  of  Thessaly.     The  main  chain, 
under  the  successive  names  of  Parnassus,  Helicon,  Cithas- 
ron,  and  Hymettus,  runs  S.  E.  through  Phoeis,  Ba>otia,  and 
Attica  to  S'unium,  and  Parnes  separates  Boeotia  from  At- 
tica, joins  Cithieron,  and  the  united  range  extends  nearly 
to  the  isthmus.     The  mountains  of  the  Peloponnesus  are 
sent  forth  from  the  central  state,  Arcadia.     The  highest 
are  Cyllene  (7788  feet)  in  the  N.  E.  of  the  Peloponnesus, 
Erynianthus  (7297  feet)  in  theW.,Parnon  (3/ci/(eu),  (6355 
fee't),  extending  along  the   E.  coast  to  Malea,  Taygetus 
(Penteducti/lon),  (rising  to  7902  feet),  which  separates  La- 
conia and  Messenia,  and  extends  to  Ta;narum  (Mntapan). 
The  Geranean  Mountains  are  in  Mcgaris ;  the  other  states 
and  the  islands  are  mountainous.     Citha;ron  is  4630  feet 
high.  Helicon  4963,  and  Parnassus  8000,  while  Olympus 
rises  to  the  height  of  9700  feet.     The  noted  fortified  hills 
of  Greece  were  the  .\crocorinthus  (1886  feet  high),  Ithome 
at  Messene  (2631  feet),  Larissa  at  Argos  (900  feet),  while 
the  celebrated  Acropolis  at  Athens  is  only  150  feet  high. 
The  valleys  are  generally  very  n.arrow.     The  plains  are 
mostly  sm'all,  and  situated  on  the  seashore  and  at  the  mouths 
of  rivers  or  enclosed  by  mountains.     Those  of  Thessaly, 
Bceotia,   Messenia,  Argos,  and  Marathon  were  the  most 
celebrated,  and  are  very  fertile.     Numerous  lakes  form  in 
the  spring,  but  they  either  dry  up  in  the  summer  or  degen- 
erate into  stagnant  marshes.     Copais  in  Breotia,  Trichouis 
in  iEtolia,  Stymphalus  and  Lycuria  in  Arcadia,  and  Am- 
bracia (  Yalta)  in  Acarnania  are  the  largest  of  the  perma- 
nent lakes.     There  are  no  navigable  rivers  in  Greece,  ami 
very  few  are  perennial.     The  most  important  is  the  Aclic- 
lous  (ilsjjTOjjornmo),  whieh  rises  in  Mount  Pindus,  flows  S., 
and  empties  into  the  Ionian  Sea.     It  is  130  miles  long. 
The  Cephissus  and  Ilissus,  flowing  past  Athens,  are  ex- 
hausted in  summer  before  they  reach  the  Saronio  Gulf. 
The  Spercheus  flows  E.  60  miles  from  Pindus,  between 
Othrys  and  (Eta,  to  the  Malian  Gulf.  The  Cephissus  bursts 
forth  from  the  base  of  Parnassus,  and  flows  E.  through  the 
fertile  plain  of  Bceotia  into  Lake  Copais.     The  Eurotas 
(Vasilipotamo)   and   the  Alpheus   (Pofa)    are  the    chief 
streams  in  the  Peloponnesus.     The  Peneus  (Salamona), 
which   waters  the   fertile   plains    of  Thessaly,  and  flows 
through  the  beautiful  Vale  of  Tempe,  is  now  in  Turkey. 
The  numerous  gulfs  running  into  the  land  supply  the  place 
of  rivers. 

The  Pindus  range  is  composed  of  primitive  and  meta- 
morphic  rocks,  such  as  granite,  mica-schist,  serpentine,  etc., 
while  Parnassus,  Helicon,  etc.  are  mainly  of  a  hard  gray 
limestone,  the  characteristic  rock  of  Greece,  which  olten 
assumes  the  form  of  the  most  beautiful  marble.  There  are 
no  volcanoes,  but  traces  of  volcanic  action  are  everywhere 
manifest  in  the  forms  of  the  mountains,  fissures,  caverns, 
mineral  springs,  etc.  The  hot  springs  of  Thermopyla;  and 
the  mephitie  vapors  that  inspired  the  priestess  at  Delphi 
are  famous  in  history.  Copper,  lead,  iron,  silver,  and  even 
gold,  are  found.  The  silver-mines  at  Laurium  in  the  S.  of 
Attica  were  formerly  quite  valuable.  Antimony,  cobalt, 
manganese,  and  sulphur  exist,  and  also  salt.  Gypsum  and 
porphyry  are  quarried,  but  the  most  beautiful  products  of 
the  quarries  are  the  white  marble  of  Mount  Pentelicus  and 
the  green  and  red  marbles  of  the  Peloponnesus  and  some 
of  the  islands. 

The  climate  of  Greece  was  more  salubrious  in  ancient 
than  in  modern  times.  It  varies  according  to  location,  and 
the  heat  of  summer  may  be  found  in  the  S.,  the  warmth  of 
spring  in  Laconia,  andthe  severity  of  winter  in  Arcadia  in 
March.  Near  the  coast  snow  is  rare;  on  some  of  the 
mountains  it  lies  nearly  the  entire  year.  The  cold  N.  wind 
prevails  even  in  summer.  The  sirocco  often  sweeps  oyer 
the  southern  portions,  and  the  S.  E.  wind  brings  the  rains 
of  spring  and  autumn.  But  even  in  these  rainy  seasons 
the  atmosphere  is  fresh  and  clear,  except  in  Bceotia.  the 
land  of  fogs  and  malaria,  which  affect  boily  aud  mind. 
Attica  has  a  pure,  dry  .atmosphere,  a  sky  of  deep  and  beau- 
tiful blue ;  hence  Athens  is  a  most  pleasant  place  of  resi- 
dence. 

In  ancient  as  in  modern  times  the  domestic  animals  of 
Greece  were  the  horse,  ass.  mule,  ox,  sheep,  goat,  hog,  and 
dog.     Oxen  are  used  for  agriculture  j  sheep  and  goats  con- 
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gtitute  tho  wealth  of  the  rural  population.  In  ancient 
times  swine's  flesh  was  the  favorite  meat ;  now  it  is  mutton. 
The  hear,  wolf,  boar,  lynx,  wild-cat,  jackal,  deer,  etc.  arc 
found  in  the  mountains  :  eagles,  vultures,  hawks,  owls,  etc. 
are  numerous,  and  game  is  abundant.  Many  of  tho  moun- 
tains have  been  stripped  of  their  forests,  eo  that  tho  fer- 
tility of  the  soil  and  the  climate  have  been  unfavorably 
affected.  Tay;:;ftus,  Parnassut:,  Helicon,  and  others  have 
not  been  denuded.  The  pine  is  the  most  common  tree ;  tho 
beech,  ehe.^tnut,  cypress,  and  oak  are  found.  The  soil  is 
thin,  and  agriculture  is  backward.  Irrigation  is  practised, 
but  the  implements  generally  are  ns  primitive  as  in  the 
days  of  Hc-^iud.  Mountains  and  niar.'hes  occupy  one-half 
of  the  laTid,  and  only  one-fifth  of  the  rcmaiuder  is  culti- 
vated. The  state  owns  more  than  three-fourths  of  this, 
renting  it  on  tho  "metayer"  system,  the  oxen  and  seed 
being  furnished  by  the  proprietor,  who  receives  a  large  per- 
centage of  tho  crop.  \VhL-at,  barley,  and  maize  are  raised: 
rice  is  produced  in  tho  plains  of  Argos  and  Marathon,  and 
in  the  marshy  regions.  Cotton  and  tobacco  grow  in  tho 
plain  of  Argos  and  elsewhere.  Vineyards  arc  numerous, 
but  the  wine  is  poor.  In  Laconia,  Messenia,  and  the 
islands  the  mulberry  is  cultivated  for  the  sake  of  the  silk- 
worm. Ahnonds.  figs,  oranges.  lemons,  and  other  fruits 
abound.  Olives  are  produced  in  all  parts  of  Greece;  the 
oil  is  used  for  light  and  instead  of  butter.  The  currant, or 
small  Corinthian  grape,  is  raised  in  large  quantities  along 
the  shores  of  (ho  tJulf  of  Corinth  and  on  the  islands.  The 
figs  of  Attica  au<l  the  honey  of  Hymottus  are  proverbially 
excellent.  Manufactures  are  unimportant.  In  the  towns 
they  are  of  cutlery,  earthenware,  hardware,  articles  in 
leather,  silk,  hats,  cotton  and  woollen  cloths,  brandy,  vine- 
gar, etc.;  in  the  country  cotton  and  woollen  cloths  are 
woven.  Shipbuilding  is  carried  on  at  the  seaports,  and 
salt  is  made  in  a  few  places. 

The  position  of  (Jrcece,  tho  conformation  of  the  country, 
its  numerous  bays  and  islands,  all  tend  to  make  the  Greeks 
a  seafaring  people.  For  centuric«  it  was  in  the  pathway 
of  commerce.  Its  exports  have  always  been  the  simple 
products  of  the  country.  Tho  imports  arc  manufactured 
goods  from  Western  Europe,  such  as  cloths,  hardware,  and 
fancy  articles;  coffee,  rice,  drugs,  and  spices  from  Turkey. 
Tho  grain-trade  of  the  Black  and  tho  Mediterranean  seas 
is  almost  exclusively  in  the  hands  of  Greek  merchants. 
The  principal  ])orts  are  Hermopolis  (St/ra),  the  centre  of 
steam  navigation  in  the  Levant;  Hydra,  Spezia,  Corcyra 
{Corfu),  Zacynthus  (Znutc)  on  tho  islands;  Pirieus  (tho 
port  of  Athens'),  Patras,  Mesolonghi,  Nauplia,  etc.  They 
trade  with  Constantinople  and  Smyrna,  Trieste,  Palermo, 
Leghorn,  Marseilles,  and  Liverpool.  In  1S21,  Greece  had 
440  ves.sels,  mea:^uring  01,450  tons,  most  of  which  were  de- 
stroyed in  her  revolution,  when  her  navy  became  so  distin- 
guished. In  1871  her  commercial  marine  amounted  to  0135 
vessels,  with  a  capacity  of  IH',.'!.)!)  tt)ns,  and  manned  by 
35.111:  sailors.  Imports  are  nearly  .S'-*-').lH)0,000  ;  exports, 
Sl5,0(JO,Ol)0.  There  are  several  lines  of  steamers,  both  Greek 
and  foreign.  Tho  ports  have  been  imjirovcd  an*l  lighthouses 
erected.  There  are  no  canals,  but  tho  Enripus  between 
Bocotia  an<l  Kubo-a  has  been  rendered  navigable,  and  since 
tho  success  of  the  Suez  Canal  a  contract  has  been  made  to 
pierce  the  Isthmus  of  Corinth,  and  thus  complete  within 
four  years  what  was  begun  IHOO  years  ago.  There  are  but 
few  roads  practicable  for  carriages  in  Greece,  that  from 
Athens  to  Thebes  being  the  longest.  In  .Fan,,  ISOII,  the 
first  railroad  was  opened  in  Gr(ieco.  It  exten<ls  7  miles 
from  Athens  to  Pir;eu9.  Am^thop  of  tho  same  length 
Stretches  from  tho  mines  of  Laurium  to  tho  port,  and  a  third 
is  projected  from  Pir:eu9  to  Lamia,  nearly  140  miles.  There 
arc  about  1000  milf^  of  telegraph  lines,  all  owned  by  the 
government.  The  pf)stal  service  is  good.  Horses,  mules, 
asses,  and  oven  camels,  are  used  for  tho  transportation  of 
merchandise  and  for  travel. 

The  debt  of  Greece  in  1S70  was  $(iO,000,000,  contracted 
mainly  in  achieving  hor  independence.  Revenue  in  1873, 
estimated  at  S0.000,()00,  expenditures  iit  a  little  less,  Tho 
revenue  is  d<;rived  from  duties  on  imports,  a  tithe  of  tho 
gross  product  of  tho  farming-lands,  and  a  royalty  of  25 
per  cent,  as  rent  for  the  lands  belonging  to  tho  state. 

The  (riivrrnm*  nf  is  a  constitutional  Iwrnditary  monarchy. 
King  Otho  governe<i  tho  country  from  1H:i:J  to  ISl.'t  without 
a  constitution.  The  liberty-loving  Greeks  effected  a  blood- 
loss  revolution  on  Sojit.  1  1,  IS. [It,  and  a  national  assembly 
was  calleil,  whiidi  framed  a  constitution  that  was  approved 
by  tho  king  Mar.  10,  181).  It  established  hereditary  mon- 
archy— the  Holy  Orthodox  Catholic  and  Apostolic  Church, 
while  tolerating  others,  but  fctrbidding  proselytism.  All 
persons  are  equal  t»ef'ire  the  law;  personal  liberty  is  in- 
violate; titles  uf  nobility  and  slavery  are  forbidclou  :  the 
right  of  petition,  trial  by  jury,  the  freedom  of  the  press, 
tho  public  administratii)n  of  justice,  the  in'lependencc  of 
tho  ju'liciary,  the  security  of  letters  and  domicile,  are  all 


guaranteed.  The  king  appoints  his  ministers,  seven  in 
number,  who  aro  responsible  to  tho  legislature  and  tako 
part  in  its  deliberations.  At  first  there  were  a  senate 
(Tepouo-ia),  named  by  the  king  fur  life,  and  a  house  of  rep- 
resentatives (Boi-A*)),  elected  by  the  people  for  four  years. 
But  in  ISO  i,  after  the  expulsion  of  Otho  and  the  accession 
of  George  I.,  tho  senate  was  abolished  and  the  legislative 
power  was  vested  in  (ho  boitff,  to  consist  of  not  less  than 
100  members ;  there  arc  now  IDO.  The  suffrage  is  universal, 
and  elections  aro  by  ballot.  A  council  of  state  examines 
all  bills,  and  may  offer  amcndnu-nts  to  the  boulo  within  a 
certain  time.  Tho  king  must  be  a  member  uf  the  Greek 
Church,  and  so  must  tho  heir-apparent.  Tho  king  receives 
about  $250,000  per  annum,  and  has  a  palaco  in  Athens  and 
a  summer  residence  in  Corcyra  {('orfh).  Tho  present  king 
is  Georgo  I.,  second  son  of  Christian  IX.,  king  of  Denmark, 
b.  Dec.  24,  lS-15.  He  accepted  the  crown  from  the  national 
assembly  Juno  o,  ISG^J.  Ho  married  Olga,  tlaughter  of  the 
grand  duko  Constantino  of  Russia,  Oct.  27,  1S67.  The 
crown  prince,  Constantino,  was  b.  Aug.  2,  ISCS,  and  re- 
ceived tho  title  duko  of  Sparta.  There  are  two  other  sons 
and  one  daughter. 

Administration  o/Juuttcc. — The  supremo  court  of  Greece 
is  called  the  Areopagus.  The  kingdom  is  divided  into  four 
judicial  districts,  each  having  a  roy;Ll  court  of  appeal; 
there  arc  13  primary  courts  of  appeal,  and  120  justices  of 
the  ]>cacc.  The  judicial  legislation  is  excellent,  and  is 
based  mainly  on  the  Code  Napoleon.  Criminal  cases  and 
offences  of  the  press  are  tried  by  jurj'.  Judges  and  advo- 
cates must  have  received  tho  dcgrco  of  LL.D.  from  the  Uni- 
versity of  Athens  or  from  one  of  tho  universities  of  Europe, 
and  must  have  passed  a  satisfactory  examination  before  a 
special  commission.  The  judges  are  appointed  by  the  king, 
and  removable,  but  they  aro  noted  for  their  independence 
and  integrity.  Punishments  are  tines,  imprisonment,  and 
in  capital  cases  death  by  guillotine.  The  prisons  arc  rather 
defective  in  construction  and  administration.  Brigandage 
is  only  too  common,  and  murder  not  infrequent,  but  drunk- 
enness and  immorality  aro  rare. 

The  J£eli(/ion  established  is  the  Holy  Orthodox  Catholic 
and  Apostolical  Church,  to  which  nearly  all  the  population 
belong.  All  religions  aro  tolerated,  but  there  are  only 
12,535  members  of  other  Christian  churches  ami  3100  Jews, 
Mohammedans,  etc.  Tlie  Church  in  Greece  became  virtually 
independent  of  the  patriarchate  of  Constantinople  at  the" 
time  of  the  revolution  {ls2l ),  and  was  organized  by  decree 
July  15  (27),  1833,  upon  the  model  of  tho  Russo-Greek 
Church,  but  its  independence  was  not  acknowledged  by  the 
patriarch  until  1850.  Its  supreme  council  is  the  Iloly  Synod 
of  tivo  members,  appointed  annually  by  the  king.  The  met- 
ropolitan archbishop  of  Athens  is  vx-offii-io  the  president, 
and  a  majority  must  be  archbishops  or  bishops.  Two  royal 
officials  may  assist  in  the  deliberations  of  this  body,  which 
elects  arehl)ishops  and  bishops,  who  must  be  approved  by 
the  Crown.  There  are  10  archbishojis  and  13  bishops — one 
for  each  nume.  There  are  four  ecclesiastical  seminaries, 
containing  115  students.  A  certain  degree  of  instruction 
is  now  prescribed  for  all  priests,  and  the  higher  dignitaries 
aro  selected  ouly  from  those  of  the  highest  culture  and 
blameless  lives.  The  priest  is  generally  married,  but  must 
have  married  while  a  deacon,  and  cannot  marry  a  second 
time  without  demitting  his  office.  The  priests  do  not 
preach,  but  certain  weli-(iualified  persons  appointed  by  the 
bishops.  The  archbishops  and  bi^hops  are  paid  small  sal- 
aries by  the  state,  but  the  priests  depend  ujion  iheir  flocks, 
and  receive  only  a  meagre  support.  The  monks  who  in- 
habit the  numer<»us  monasteries  are  ignorant  and  degraded. 

E'lwntinn. — Popularcilueation  is  widely  diffusedinGreeco. 
**  While  her  villages  were  burning  and  her  fiebls  were  running 
blood  her  national  assemltly  discussed  under  tiie  orange  trees 
of  Kpidaurus  a  law  to  systematize  public  instruction."  Un- 
der Otho  prinniry  schools  were  established  by  law  in  every 
denie.  Education  ikt  free  even  in  the  university.  In  18.^5 
there  wtre  71  primary  schools,  with  0721  jiupils;  21  Hel- 
lenic, with  252S  pupils;  3  incomplete  gymnasia,  and  1  in- 
choate university  :  n<»w  there  are  1 1  II  demotic  schools,  with 
60,03tpupils(ne*arly  200  of  which,  containing  1 1,000  pupils, 
are  for  girls)  ;  lM"Hellenic  scIkpoIs,  with  5000  pupils;  15 
gymnasia,  with  ISOO;  universities  at  Athens  and  Corfil. 
the  former  with  1205  students;  1  ecclesiastical  semina- 
ries, with  1 15  students;  0  nornnil  schools,  with  83  students; 
and  12  private  schools,  containing  1000  girls  ;  total,  09.837. 
Many  jnipils  are  in  private  schools.  Tho  denndic  schools 
afford  elementary  instruction,  the  Helleni'^  schools  prepare 
students  for  tho  ordinary  pursuits  of  life  or  for  the  gyntna- 
sia,  which  are  nearly  e(iual  to  our  colleges,  and  aro  manned 
by  about  100  profi'ssors.  each  of  whom  mu.'*t  bo  at  least  a 
Ph.  IJ.  To  enter  the  University  of  Athens,  Greek  students 
must  have  completed  the  eourHc  of  (ho  gymnasium.  It 
openeil  in  1H35  with  52  students;  it  now  has  1205,  of  whom 
about  one-half  are  from  Greece.     There  are  the  four  facul- 
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ties  of  theology,  law,  philosophy  (literature  and  science), 
and  medicine.  There  are  51  professors  and  12  fellows. 
The  course  of  studies  requires  three  or  four  years,  and  the 
degrees  are  those  of  licentiate  and  doctor,  and  are  essential 
fur°  those  who  contemplate  a  profession.  The  university 
has  a  library  of  lOD.OOU  vols,  and  valuable  museums.  Baron 
sinna,  a  wealthy  Greek  of  Vienna,  erected  an  astronomical 
observatory  on  the  Hill  of  the  Nymphs  at  Athens.  He 
and  other  Greeks  have  founded  various  other  public  insti- 
tutions. ?olvtechnic  schools  e.-cist  in  several  places:  arch- 
ffiological,  medical,  natural  history,  and  other  societies  exist 
at  Athens. 

The  press  is  free  in  Greece.  There  are  40  printing-presses 
in  .Athens,  and  as  many  more  in  other  parts  of  the  country. 
Upward  of  30  newsp,apers  are  published  in  Athens,  some 
of  them  daily,  and  there  is  not  an  important  town  without 
its  journal.  "  The  political,  literary,  and  religious  newspa- 
pers are  more  than  120  in  number.  Only  since  her  regen- 
eration could  Greece  cultivate  literature.  Art  is  not  much  cul- 
tivated, and  time  alone  can  determine  whether  the  Greeks 
have  inherited  the  aesthetic  nature  of  their  ancestors. 

All  able-bodied  men  in  Greece  are  held  to  military  ser- 
vice for  twelve  years,  three  of  which  must  be  in  the  reg- 
nl.ar  army.  In  1873  this  consisted  of  12.307  men.  all  others 
in  the  service  being  styled  national  guards.  The  officers 
are  chietly  graduates  of  the  military  school  at  Athens.  The 
navy  consists  of  2  plated  frigates,  8  screw-steamers,  and  a 
number  of  sailing  vessels.  There  are  1315  sailors,  who  are 
obtained  by  conscription  among  the  seafaring  people.  The 
police  or  gensdiirmerie  often  need  the  assistance  of  the 
regular  army  against  the  brigands.  Brig.andage  is  a  relic 
of°the  war  of  independence,  for  which  the  government  is 
often  unjustly  blamed.  H.  C.  Cimeiion. 

Greece,  Ancient  History  of.  The  early  history  of 
Greece  is  enveloped  in  the  clouds  of  fable.  In  the  exploits 
of  imaginary  heroes  .are  presented  the  movements  of  nations, 
and  the  events  of  an  era  are  shadowed  forth  in  the  traditions 
of  a  people. 

The  earliest  inhabitants  of   Greece  were  probably  the 
Pelasgi,  an  Aryan  nation  who  came  from  the  high  table- 
l.and  of  Asia,  passed  around  the  Caspian  Sea  into  Europe, 
and  settled  in  Greece  and  Italy.     They  have  left  traces  of 
their  existence  in  the  religion  of  the  Greeks,  in  the  names 
of  places,  and  in  the  walls  composed  of  huge  stones  fciund 
in  various  places.     They  were  composed  of  various  tribes, 
among  whom  the  Hellenes  were  the  most  powerful,  and 
before" whom  the  others  disappeared.     Their  original  seat, 
according  to  Aristotle  (Meteor.,  i.  14),  was  near  Doilona  in 
Epirus,  but  they  first  appear  in  the  southern  part  of  Thes- 
saly  about  B.C.  13S4.    The  Hellenes  represented  themselves 
as  the  descendants  of  a  common  ancestor,  HoUen,  son  of 
Deucalion  and  Pvrrha.    The  name  Pelasgia  was  supplanted 
by  that  of  Hellas",  denoting  at  first  a  small  district,  and  sub- 
sequently the  entire  land  inhabited  by  the  Hellenes.     The 
names  Greece  and  Greeks  are  derived  from  the  Romans. 
The    Hellenes  were  divided  into  Dorians.  JJolians,  lon- 
ians,   and   Achoeans,  descended    respectively  from   Porus 
and  /Eohis,  sons  of  Hcllen,  and  Ion  and  Achasus,  sons  of 
Xuthus,  the  third  son  of  Hcllen.    Hellen  and  his  sons  were 
purely  mythieal  persons.     These  four  divisions  of  the  Hel- 
lenic people  were  distinguished  from  one  another  by  their 
institutions,  and  even  the  peculiarities  of  their  language. 
The  physical  features  of  the  country  exerted  a  powerful 
influence  upon  the  people,  determining  their  character,  giv- 
inc  form  to  their  political  institutions,  and  assisting  in  the 
development  of  a  peculiar  type  of  civilization.    High  moun- 
tains and  small  enclosed  plains  open  to  the  sea  tended  to 
produce  a  bold,  adventurous  peo]de,  who  loved  individual 
liberty,  who  were  jealous  of  the  rights  of  their  little  states 
or  cities,  but  who  could  rarely  unite  for  a  grand  purpose 
except  under  a  conqueror  or  a  pressing  necessity.     There 
are  traces  of  Oriental  influence  in  Greece,  and  tradition  at- 
tributes the  first  elements  of  civilization  to  colonies  from 
the  East.     To  Cecrops,  a  native  of  Sais  in  Egypt,  Attica 
is  said  to  have  owed  the  institution  of  marriage,  religion, 
and  the  foundation  of  Athens.     Argos  is  said  to  have  been 
founded  by  Dan.aus,  an  Egyptian,  and  the  Pelojionnesus 
owes  its  name  to  Pelops,  a  Phrygian,  son  of  Tantalus,  who 
by  his  wealth  and  influence  became  king  of  Jlycena'.   Cad- 
m"us,  a  Phccnician,  is  said  to  have  built  Cadmea.  afterwards 
the  citadel  of  Thebes,  in  Boeotia.    The  earliest  forms  of  the 
Greek  letters,  and  especially  their  names,  show  their  Phce- 
nieian  origin  ;  weights  and  measures,  and  shipbuilding  also, 
the  Greeks  probably  received  from  the  Phcenioians. 

From  the  appearance  of  the  Hellenes  in  Greece,  about 
B.  c.  1384,  to  the  siege  of  Troy,  B.  c.  1184,  is  called  the  he- 
roic aye.  These  heroes  were  represented  as  of  divine  de- 
seent — superior  to  ordinary  men  in  qualities  of  mind  and 
boily.  Hercules  was  the  national  hero  of  Greece,  and  his 
labors  represented  in  mythical  form  the  triumph  over  phys- 
ical and  moral  evil,  the  attainment  of  wealth  and  power. 


Theseus  represented  the  establishment  of  civil  government 
in  Attica,  and  Minos  the  triumph  of  law  and  social  order. 
So  the  expedition  of  the  Argonauts  under  Jason  presents 
the  progress  of  commerce;  and  the  Trojan  war,  the  great- 
est of  the  heroic  achievements,  as  sung  by  Homer  in  the 
Iliad  and  the  OdysHci/,  gives  not  only  a  vivid  picture  of  the 
manners  and  institutions  of  early  Greek  society,  but  also 
exhibits  the  contest  between  Greek  and  Oriental  eiviliza- 
tion.     Although  the  Greeks  were  divided  into  many  small 
communities,  yet  there  were  bonds  of  union  in  their  com- 
munity of  blood  and  language,  of  religious  rites  and  festi- 
vals, of  manners  and  character.     In  these  respects  they 
were  distinguished  from  all  other  people,  whom  they  styled 
barbarians.    Their  most  celebrated  orivcles  were  at  Dodona 
and  at  Delphi,  and  public  games  (see  Games)  were  held  in 
honor  of  difi'erent  gods  at  stated  intervals.    Thus,  the  Greeks 
were  brought  together  and  reminded  of  their  common  ori- 
gin and  mutual  interests.     The  state  of  society  in  Greece 
in  the  earlier  ages  was  not  unlike  that  of  the  feudal  ages 
in  Europe.     Each  state  had  its  own  king,  whose  authority 
was  not  limited  by  laws,  but  was  partially  restrained  by  the 
council  of  chiefs,  or  hoicie.     The  n;/rirn,  or  assembly  of  the 
people,  merely  met  to  hear  the  decision  of  the  kings  and 
chiefs.     There  were  three  classes  of  persons — the  nobles, 
powerful  and  wealthy  ;  the  freemen,  some  of  whom  pos- 
sessed estates ;  and  the  slaves.     The  manners  even  of  the 
highest  class  were  simple ;  nobles  were  proud  of  their  skill 
in   the  manual  arts,  and  their  wives  and  daughters  dis- 
charged the  various  household  duties.     The  Greeks  dwelt 
in  fortified  towns  adorned  with  palaces  and  temples,  and 
the  poems  of  Homer  attest  alike  their  skill  in  war  and  their 
culture  in  poetry  and  in  art.     War  was  their  delight,  and 
even  piracy  was  honorable.     /Eulus,  son  of  Hellen,  suc- 
ceeded his  father,  and  his  descendants  occupied  Central 
Greece,  and  even  the  W.  coast  of  the  Peloponnesus.     The 
JSolians  were  widely  scattered,  and  became  a  seafaring 
people.     The  Ach:i;ans    in  the  heroic  age  were  the  most 
warlike  of  the  Greeks,  and  their  chfefs  were  the  most  dis- 
tinguished in  the  Trojan  war.     At  that  time  they  dwelt  in 
Thessaly,  and  also  possessed  ^ITcena^  Argos,  and  Sparta 
in  the  Peloponnesus.     The  Dorians  and  lonians  were  of 
small  importance  in  the  earlier  history.     The  former  were 
confined  to  Doris,  a  small  mountainous  district  between 
Thessaly  and   Phoeis ;    the  latter  were  settled  on   the  N. 
coast  of  the  Peloponnesus  and  in  Attica.      In  historical 
times  these  became  the  leading  races  of  Greece,  the  Do- 
rians being  represented  by  Spart.a,  the  lonians  by  Athens. 
Thucydides  (i.  12)  speaks"  of  the  migrations  that  occurred 
among  the  Greeks.      The  Dorians  overran  the  Pelopon- 
nesus'^B.  c.  1104.     This  invasion  was  styled  the  "return  of 
the  Heraclida-,"  because  led  by  the  descend.ants  of  Her- 
cules, who    had  long   been    fugitives   froui   Argos.      The 
country  was  divided  among  the  leaders,  and  the  defeated 
Achicans  drove  out  the  lonians  from  the  N.  coast  of  the 
Peloponnesus,  which  portion  was  henceforth  called  Achaia. 
The  lonians  went  to  Attica,  and  thence  to  Asia  Minor. 
The  earliest  migration  from  Greece  was  in  B.C.  1124,  when 
the  iEolian  elans  proceeded  from  Thessaly  and  Breotia  to 
the  N.  part  of  Asia  Minor  and  the  islands  of  Lesbos  and 
Tenedos.     The  lonians  followed  B.  c.  1040,  and  settled  on 
the  coast  of  Lydia  and  the  islands  of  Chios  and  Samoa. 
The  Dorians  soon  after  settled  the  S.  part  of  the  coast  and 
the  islands  of  Rhodes  and  Cos.     Cuma;  was  founded  B.  c. 
1050  by  a  colony  from  Cyme  in  Asia  and  Chalcis  in  Eu- 
boja.      Colonies'  were  subsequently  planted  in  the  S.  of 
Italy  and  in  Sicily.     So   numerous  .and  important  were 
the  colonies  in  Southern  Italy  that  it  was  called  Magna 
Graicia.     Colonies  were  also  ]ilanted  at  Cyrene  in  Africa, 
Massilia  (Marseilles)  in  Gaul,  and  .along  the  coast  from 
Greece  to  the  mouth  of  the  Danube,  at  Selymbria,  Byzan- 
tium, and  many  other  places.     These  colonies  show  the 
hardy  and  adventurous  spirit  of  the  Greeks.     The  most 
noted  in  Asia  were  Smyrna.  Ephesus,  and  Miletus ;  in 
Italy,  Sybaris,  Croton,  and  Tarcntum :  in  the  island  Cor- 
cyra  (Corfu):  and  Syracuse  and  Agrigentum  in  Sicily.  ^ 

The  two  most  important  slates  of  Greece  were  Attica 
and  Laconia,  generally  designated  as  Athens  and  Sparta 
from  the  names  of  their  capitals.  The  other  states,  as  Ar- 
cadia, Bteotia,  Looris,  Phoeis,  etc..  consisted  simply  of 
sm.all  indepenilcnt  cities.  Sparta  had  supplanted  Argos 
as  the  chief  state  in  the  Peloponnesus  soon  after  the  Dorian 
conquest.  She  owed  her  supremacy  to  the  military  and 
political  institutions  of  Lyourgus,  who  flourished  between 
B.  c.  850  and  770.  The  Spa"rtans  were  a  mere  handful  of  peo- 
ple surrounded  by  enemies,  and  hence  were  compelled  to 
be  soldiers.  The  ordinances  of  Lycurgus,  and  the  severe 
gymnastic  and  military  training  to  which  the  Spartans 
were  subjected,  ch.ange<i  their  government  and  society,  and 
made  them  almost  irresistible.  This  discipline  enabled 
Sparta  to  conquer  Messenia,  Arcadia,  and  Argos.  Lycurgus, 
having  obtained  from  his  countrymen  an  oath  to  observe  his 
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institutions  until  his  returu,  disappeared,  and  the  Spartans 
worshipped  him  as  a  god.  (See  LvcrRcrs.)  The  Spartans 
were  descendants  of  the  Dorians,  and  alone  had  political 
rights.  The  I'ericeci  were  dcsceniicd  from  the  old  Aehiuan 
population,  and  engaged  in  trade,  while  the  Helots  were  the 
slaves.  Sparta  was  nominally  a  monarchy  under  two  kin^s. 
hut  was  really  an  oligarcliy  in  the  hands  of  five  cphori.  Tlie 
other  states  or  cities  of  Greece  became  democratic.  The 
change  from  monarchy  to  democracy  usually  pursued  a 
regular  course.  An  oligarchy  of  nobles  would  overthrow 
the  monarchy,  and  then  some  one  of  the  nohk-s  would  es- 
pouse the  cause  of  the  people  and  overthrow  the  oligarcliy. 
lie  was  styled  a  tijrnnnut — /.  e.  a  "ueurpcr" — in  allusion 
to  his  mode  of  obtaining  power,  and  not  to  his  manner  of 
exercising  it.  Resistance  to  his  government  incited  vio- 
lence on  his  part,  and  he  becauie  really  a  tyrant.  His 
power  was  rarely  transmitted  to  the  third  generation,  and 
a  democracy  usually  succeeded.  Sparta  was  the  type  of 
an  oligarchy;  Athens,  her  great  rival,  the  example  of  a 
democracy.  Corinth  was  under  the  tyrants  Cypselus  and 
his  son  Periander  from  b.  r.  655-585. 

The  early  history  of  Athens  is  involved  in  obscurity. 
Tradition  says  that  Cecrops  divided  Attica  into  twelve 
states,  which  were  consolidated,  with  Athens  as  the  capital, 
umler  Theseus,  the  national  hero.  The  Dorians  invaded 
Attica,  and  the  Delphic  oracle  promised  them  victory  if 
they  spared  the  life  of  the  Athenian  king.  Codrus  entered 
their  camp  in  disguise  and  provoked  a  quarrel  with  one  of 
the  soldiLTS,  who  killed  him.  The  Dorians,  learning  the 
fact,  withdrew,  and  the  Athenians,  from  respect  to  the 
memory  and  patriotism  of  Codrus,  abolished  the  title  of 
king  and  instituted  that  of  arehon.  (See  Aiichon'.)  The 
people  were  divided  into  three  classes— eH/j'/^nVZ/c,  or  no- 
bles, fjeoiunri,  or  husbandmen,  and  dcmiuriji,  or  artisans. 
The  government  of  the  eupatridie  was  so  oppressive  that 
in  B.  c.  fi24,  Draco  was  appointed  to  draw  up  a  code  of 
laws.  They  were  so  severe  that  they  were  said  to  have 
been  written  in  blood.  Cylon  attempted  a  revolution  b.  r. 
612,  but  failed.  Some  of  his  followers  were  murdered  at 
the  altar  of  the  Eumenides  or  Furies,  and  this  sacrilege 
was  the  source  of  constant  trouble  to  Athens.  Megacles, 
the  arehon,  was  of  the  family  of  the  Alemieonido^,  and 
they  were  afterwards  batiished  because  tainted  with  sacri- 
lege. The  ])eople  of  Attica  were  divided  into  three  fac- 
tions— the  Pcdie'tHy  or  wealthj*  nobles  of  the  ])lain  ;  the 
Diacrt'i,  or  poor  inhabitants  of  the  hills;  ancl  the  Parofi, 
or  merchants  along  the  shore.  The  poorer  classes  were  in 
poverty,  their  lamls  and  persons  being  pledged  to  their 
creditors  ;  many  were  reduced  to  slavery.  Amid  their  dis- 
sensions the  people  turned  to  Solon,  a  man  of  great  wis- 
dom and  patriotism.  Solon  became  arehon  b.  r.  5'J4,  with 
unlimited  power.  His  legislation  relieved  the  poor  and 
repealed  the  laws  of  Draco,  except  those  against  murder, 
nnd  divided  the  people  into  four  classes,  according  to  their 
income.  The  kind  of  military  service  and  the  right  to  hold 
office  were  alike  determined  by  income.  (Sec  Soi.ox.) 
Solon  bound  the  Athenians  by  an  oath  to  observe  his  laws 
for  ten  years,  and  set  out  upon  his  travels.  In  his  absence 
the  olil  local  dissensions  broke  out  again,  and  the  result 
wns  the  triumph  of  Pisistratus,  the  leader  of  the  party  of 
the  Mountain,  in  b.  c.  500.  Twice  driven  out,  he  became 
tyrannus  again  in  b.  c.  537,  and  at  his  death  (k.  c.  527) 
left  his  power  to  his  sons,  Hippias  and  Hipparchus.  He 
did  much  for  the  culture  of  art  and  literature  at  Athens. 
In  e<msequence  of  a  private  quarrel,  Harmodius  and  Aris- 
togciton  slew  Hipparchus,  and  the  character  of  Hippias 
was  completely  changed.  Clisthenes,  of  the  family  of  the 
Alcma'onida',  secured  the  Delphic  oracle,  which  induced 
the  Spartans  to  overthrow  Hippias.  Clisthenes  returned, 
but  controlled  the  state  onl}-  liy  making  the  constitution 
more  democratic.  Athens  n<)w  di-feated  Thebes,  conquereil 
a  part  of  Kulxea,  and,  despite  the  opposition  of  Sparta, 
entered  upon  her  glorious  career. 

Wo  have  already  alluded  to  the  migrations  of  the  Greeks, 
which  occurred  shortly  after  the  Trojan  war.  Colonies 
were  of  two  classes — the  one  sent  out  under  chosen  leaclers 
with  religious  ceremonies,  and  wore  really  in<lependent ; 
the  other  were  men-ly  garrisons.  The  Greek  settlements 
in  Asia  Minor  and  the  adjncent  inlands  consisted  of 
jEolians  in  the  N.,  lonians  in  the  middle,  and  I>orians  and 
Achreans  in  the  S.  These  colonies  were  conquered  by 
Creesus,  king  of  Lydia,  who  ascended  the  throne  n.  r,  5fid. 
C^TUS,  king  of  Persia,  overthrew  him  n.  r.  51fi,  and  also 
subdued  the  (Jreek  cities  except  Samos.  The  lonians  re- 
volted against  the  Persians  n.  r.  500.  nnd  the  Athenians  sent 
twenty  ships  and  the  Kretrians  sent  five  to  iiMsiHt  them. 
The  combined  forces  entered,  jilundered,  and  aeeidentally 
burned  Snr<lis.  Great  numbers  wero  slain  in  the  retreat. 
The  Athenians  returned  home,  and  the  enraged  Darius, 
king  of  Persia,  vowed  vengeiince  upon  them.  He  crushed 
the  rebellion,  and  then  sent  Mardonius,  his  son-in-law,  to 


punish  the  .\thenians  and  Eretrians.  He  crossed  tho 
Hellespont,  conquered  Thrace  and  Macedonia,  but  losing 
300  ships  and  20,0i)0  men  in  a  hurricane  at  Mount  Athos, 
he  led  his  forces  back  to  Asia  (d.  c.  41)2).  Datis  and 
Artaphernes  were  now  sent  with  GUO  galleys,  besides  traus- 
]M)rts.  and  110,000  men.  They  ca])tured  Eretria,  and 
landed  on  the  plain  of  Marathon,  under  the  guidance  of 
Hippias.  Sparta,  the  leading  state  of  Greece,  through 
superstition,  did  not  send  aid  in  time.  Only  the  little  town 
of  Platiea  sent  lUOO  heavy-armed  soldiers  to  assist  the 
ll»,OOI.i  Athenians,  and  a  few  slaves  as  light-armed  troops. 
Under  the  skilful  leadership  of  Miltiades,  assisted  by  Cal- 
liniachus,  Aristides,  and  Themistocles,  the  Athenians  gain- 
ed a  most  brilliant  victory  (.b.  c.  41*0).  The  Persians  lost 
6400.  the  Athenians  only  192,  who  were  buried  on  the  field, 
and  the  mound  over  their  remains  still  exists.  The  Per- 
sians sailed  back  to  Asia.  Atliens  had  saved  Greece  and 
gained  immortal  glory.  The  conduct  of  iEgina  in  favoring 
Persia  led  to  a  war  between  her  and  Athens.  This  war 
and  tho  foresight  of  Themistocles,  the  leading  statesman 
of  Athens,  made  her  a  maritime  power.  She  prepared  a 
fleet  of  2U0  ships,  to  which  20  were  annually  added.  In 
b.  c.  4S0,  Xerxes,  the  son  of  Darius,  led  an  immense  army 
against  Greece.  He  threw  a  bridge  over  tho  Hellespont 
and  cut  a  canal  through  Mount  .\thos.  When  he  reached 
tho  pass  of  Thermo]\vla?  his  land  and  sea  forces  amounted 
to  2, 641, out.  and  tho  attendants  swelled  the  number  to 
5,28.3,220.  So  great  was  the  terror  inspired  iiy  this  vast 
army  that  only  a  few  cities  of  tho  Greeks  took  ]iiirt  in  tho 
congress  which  Athens  and  Sparta  summoned  to  meet  at 
Corinth.  A  stand  was  made  at  Tni:;it.Moi'Vi,,K  (which 
see).  Xerxes  conquered  Greece,  except  Delphi,  as  far 
as  Athens,  which  was  burned.  Tho  Persian  fleet  sus- 
tained heavy  losses  in  storms  on  the  Greek  coast  and 
in  battle  at  Artemisium,  but  after  the  battle  at  Ther- 
mopylae the  Greek  fleet  retreated  to  Salamis.  It  was  pre- 
vented from  dispersing  only  by  the  skill  and  policy  of 
Themistocles.  The  Persians  had  aliout  1200  vessels;  tho 
Greeks  had  less  than  400.  of  which  200  were  Athenian. 
The  battle  took  place  in  the  narrow  strait  between  Attica 
and  Salamis.  Xerxes  from  his  throne  on  the  shore  beheld 
the  defeat  of  his  fleet  and  the  loss  of  20U  vessels.  Becom- 
ing alarmed,  ho  returned  to  Asia,  leaving  Mardonius  with 
.350,000  men  in  Thessaly  to  concludo  the  war.  He  again 
invaded  Attica,  and  the  Athenians  again  abandoned  their- 
city.  Their  patriotism,  and  their  intimation  to  Sparta  that 
they  might  not  continue  this  course,  at  last  alarmed  and 
aroused  the  Spartans.  A  Greek  army  of  llO.itoO  defeated 
the  Persians  at  Plata^a  (w.  c.  479),  and  Mardimius  was 
slain.  On  the  same  day  the  Persian  army  was  defeated 
and  their  fleet  burned  at  Mycale  in  Asia.  The  patriotism 
and  sacrifices  of  Athens  had  made  her  the  leader  of  (Jreece, 
and  the  treachery  of  Pausanias,  tho  Spartan  commander, 
confirmed  her  position.  The  confederacy  of  Delos  was  now 
formed  against  Persia,  and  delegates  from  tho  dilTerent 
states  met  regularly  in  tho  temple  of  Apollo  and  Artemis 
on  that  island.  Aristides  the  Just,  who  had  been  ostracised, 
but  returned  to  take  part  in  tho  battle  of  Salamis,  fixed 
the  assessment  in  shijis  or  money  on  the  different  states. 
Tho  yearly  amount  was  4G0  talents,  nearly  J500,0(l0,  and 
tho  treasury  was  in  Delos.  Athens  wns  now  rebuilt,  and 
through  the  energy  and  iliplomacy  of  Themistocles  was  sur- 
rounded with  walls,  and  Piraeus  became  its  port.  From  tho 
battle  of  Marathon  (n,  c.  400)  to  the  beginning  of  tho 
I*eloponnesian  war  (b.  r.  4^11 )  was  the  most  brilliant  period 
of  Athenian  history.  Themistotdes  had  created  her  navy, 
Aristides  had  conciliated  her  allies.  Cimon  increased  her 
reputation,  and  Pericles  enlarged  her  resources,  formed 
alliances,  and  conquered  her  enemies.  The  prosperity  of 
Athens  excited  the  Jealousy  of  Sparta,  and  her  treatment 
of  her  allies  produced  great  dissatisfaction.  She  had  freed 
the  Greek  cities  in  Asia  Minor  from  ta.xation,  but  tho  death 
of  Cimon.  who  had, been  recalled,  brought  an  end  to  tho 
Persian  war  (b.  r.  4  IS).  Athenian  power  eulininated  in 
tho  defeat  of  the  Thebnns  at  iKuophyla  ( n.  (\  456).  Peri- 
cles revolutionised  the  Athenian  constitutii^n  amid  many 
struggles,  making  it  comitletely  dentocratic,  impairing  Iho 
power  of  tho  .Areojiagus  or  supremo  court,  and  of  the  senate 
of  five  hundred.  He  endeavfued  to  consolidate  Athenian 
power,  and  but  for  her  arrogance  and  unwise  conduct  slie 
might  have  continued  much  longer  to  exercise  (he  he- 
gemony or  leadership  of  (ireeee.  A  revolution  in  Bivotia 
and  her  defeat  by  the  Tliebans  at  Chroronca  (n.  c.  417) 
were  the  lieginning  of  her  reverses.  She  soon  lost  her 
control  of  Central  Gr<'cce,  and  Pericles  reconquered  only 
Ruhrra.  By  the  thirty  years'  truce  (n.  r.  445)  she  aban- 
doned all  her  acquisitions  in  tho  IVdoponnesus.  Petioles 
now  devoted  himself  to  tho  internal  atfalrs  of  tho  city. 
He  erected  tlie  Propyliea.  the  I*iirlheiion.  nnd  the  templo 
of  Victory  on  the  Acropolis,  the  Thct^eum  and  other  build- 
ings in  the  city.     He  built  Ih'-  I'.ti-r  witll?  to  tho  Pirajus 
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and  sent  out  colonies.  Athens  became  the  centre  of  art 
and  literature.  Architecture  and  sculpture  reached  their 
highest  excellence.  The  greatest  names  in  Greek  literature 
adorn  this  century  ;  in  tragedy,  ^schylus,  Sophocles,  and 
Euripides;  in  comedy,  Aristophanes;  in  history,  Herod- 
otus and  Thucydides;  all  of  whom,  except  Herodotus, 
were  Athenians,  and  even  he  resided  at  Athens. 

Athens  had  lost  her  empire  on  land,  and  her  allies  in  the 
confederacy  of  Delos  were  dissatisfied  with  the  heavy  trib- 
ute (now  COO  talents)  exacted  by  Athens,  her  misapplica- 
tion of  it,  and  the  oppression  of  the  members.  Samos  re- 
volted, but  was  subdued  and  punished.  Nearly  all,  how- 
ever, waited  only  an  opportunity  to  free  themselves.  A 
dispute  between  two  Corinthian  colonies  led  to  the  war 
that  overthrew  Athens.  Corinth  had  sent  a  colony  to 
Corcyra  (Corfu),  and  Corcyra  had  established  a  colony  at 
Epidamnus  in  Illyria.  takiug.  however,  a  leader  from 
Corinth.  A  war  of  factions  broke  out  at  Epidamnus,  those 
in  the  city  being  assisted  by  the  Corcyr^eans,  those  who 
had  been  driven  out  being  aided  by  the  Corinthians.  The 
Corcyr^ans  defeated  the  Corinthians  in  a  naval  battle  (b.  c. 
43J).  The  latter  prepared  to  revenge  their  defeat,  and  as 
they  were  in  alliance  with  the  Lacedtemonians,  the  Cor- 
cyri^ans  applied  to  the  Athenians  for  help.  To  avoid 
breaking  tlie  truce  the  Athenians  made  only  a  defensive 
alliance.  In  the  next  battle  the  Corinthians  were  victor- 
ious, and  a  small  Athenian  squadron  interfered  to  save  the 
Corcyr£Bans.  A  renewal  of  the  battle  was  about  to  take 
place  when  twenty  more  Athenian  vessels  appeared. 
Thinking  these  to  be  the  advanced  guard  of  a  large  fleet, 
the  Corinthians  retired,  and,  although  not  attacked,  re- 
turned home.  These  events  occurred  B.  c.  432.  The  Cor- 
inthians, with  Perdiccas  of  Macedonia,  induced  Potidsea, 
a  tributary  of  Athens,  to  revolt.  The  Megarians  also 
complained  that  Athens  excluded  them  from  her  ports. 
The  Lacediemonians  were  urged  by  their  allies  to  declare 
war  against  Athens.  War  was  determined  upon  at  Sparta 
B.  c.  431,  although  it  was  precipitated  by  a  treacherous 
attack  of  Thel.ies  upon  Platiija.  This  war  was  one  of  races 
and  of  principles;  Athens  represented  the  Ionian  tribes, 
democracy,  and  progress;  Sparta,  the  Dorians, aristocracy, 
and  conservatism.  Athens  was  a  maritime  power,  and 
controlled  Eastern  and  Asiatic  Greece  and  most  of  the 
islands;  Sparta  was  a  land  power,  and  controlled  Western 
Greece,  Southern  Italy,  and  Sicily.  The  states  with 
Athens  were  mainly  subject  allies;  those  with  Sparta  con- 
stituted a  voluntary  confederacy.  Athens  had  great  finan- 
cial resources;  Sparta  depended  upon  occasional  contri- 
butions. The  Peloponnesians,  except  Argos  and  Achaia, 
were  with  Sparta,  hence  the  name  of  the  Peloponnesian 
war.  It  may  be  divided  into  three  periods:  (1)  From  its 
beginning  to  the  Peace  of  Nicias  (b.  c.  4lil-421) ;  (2)  from 
the  peace  to  its  rupture  by  the  Spartans  (421—413);  (3) 
from  this  rupture  to  the  capture  of  Athens  (413-404). 
Pericles  pursued  a  defensive  policy,  and  induced  the  rural 
population  to  retire  within  the  walls  of  Athens  while  Ar- 
chidamus,  the  Sjiartan  king,  ravaged  the  country.  The 
Athenians  sent  out  expeditions  to  retaliate,  and  made 
preparations  for  a  long  war.  The  invasion  of  Attica  was 
repeated  in  430  b.  c,  and  a  plague  carried  off  one-fourth 
of  the  people  in  Athens.  The  people  became  dissatisfied 
with  Pericles,  but  soon  restored  him  to  power.  The  epi- 
demic carried  off"  many  of  his  friends  and  members  of  his 
own  family.  Depressed  by  his  afflictions  and  weakened  by 
the  disease,  he  died  of  a  lingering  fever.  Athens  thus  lost 
her  greatest  statesman  and  orator  (b.  c.  42^).  Nicias  be- 
came the  military  leader,  and  was,  upon  the  whole,  suc- 
cessful, although  the  Peloponnesians  invaded  Attica  five 
times  in  seven  years.  In  b.  c.  429  the  memorable  siege  of 
Plat^a  began.  It  was  taken  in  427,  and  the  Lacedaemon- 
ians put  every  prisoner  to  death.  The  town  was  trans- 
ferred to  the  Thebans,  who  utterly  destroyed  it.  Mitylene 
in  Lesbos  revolted  from  the  Athenians,  and  domestic  dis- 
sensions led  to  its  surrender  to  the  Athenians.  It  nar- 
rowly escaped  the  fate  of  Plataea  proposed  for  it  by  the 
low  Athenian  demagogue  Cleon.  Scenes  of  horror  were 
enacted  by  the  popular  party  at  Corcyra  about  this  time. 
In  B.  c.  425  bad  weather  detained  an  Athenian  fleet  at 
Pylus  in  Messenia.  Demosthenes,  an  active  oflicer,  threw 
up  a  rude  fortification,  and  remained  there  with  five  ships 
and  200  ho])lites.  A  large  Lacedaemonian  fleet  and  army 
were  unable  to  dislodge  him;  and  while  preparing  for  a 
second  attack  an  Athenian  fleet  appeared,  defeated  the 
Lacedtemonian  fleet,  and  blockaded  their  army  on  the 
island  of  Sphacteria.  The  Spartans  at  last  proposed  a 
peace,  but  Cleon  induced  the  Athenians  to  demand  ex- 
travagant terms.  Hostilities  were  renewed,  and  the  Athe- 
nians made  but  little  progress.  Demosthenes  made  un- 
favorable re])ort3,  and  the  Athenians  blamed  Cleon  for 
preventing  tliem  from  making  peace.  He  made  boasts  of 
what  he  would  do  if  he  were  general,  was  taken  at  his  word, 


and  through  ridicule  was  compelled  to  lead  the  force  sent 
to  assist  Demosthenes.  Cleon  promised  to  take  Sphacteria  in 
twenty  days,  and  either  kill  or  bring  all  the  Lacedaemonians 
to  Athens.  Fortune  favored  him.  Demosthenes  had  pre- 
pared all  things  for  the  attack,  and  Cleon  arrived  in  time 
to  share  the  glory.  Of  the  420  Spartans,  292  surrendered, 
and  the  prestige  of  Sparta  was  destroyed.  Cleon  literally 
fulfilled  his  promise.  Pylus  was  garrisoned  with  Mes- 
senians,  and  the  Spartans  repeatedly  proposed  peace,  but 
the  elated  Athenians  declined.  In  B.  c.  424  they  were  de- 
feated at  Delium  in  Bceotia,  and  met  with  severe  losses 
in  Thrace.  Erasidas,  the  Lacedaemonian,  was  very  suc- 
cessful in  Macedonia  and  Chalcidice.  He  gained  Amphip- 
olis  before  Thucydides  could  bring  assistance  from  Thasos, 
and  hence  the  latter  was  banished.  Cleon  was  disgrace- 
fully defeated  by  Brasidas  before  Amphipolis  (b.  c.  422), 
when  both  commanders  fell.  Pleistoanax,  the  Spartan 
king,  and  Nicias  in  b.  c.  421  concluded  a  peace  for  fifty 
years,  called  the  "  Peace  of  Nicias."  The  hatred  of  Corinth 
to  Athens,  and  the  influence  of  the  brilliant  but  profligate 
Alcibiades  at  Athens  prevented  a  sincere  peace,  and  led 
to  the  renewal  of  the  war.  The  Athenians  assisted  Argos, 
and  (b.  c.  418)  Argives  and  Athenians  were  defeated  at 
Mantinea  by  the  Spartans  without  rupturing  the  peace. 
In  B.  c.  416  the  Athenians  conquered  Melos  and  practised 
horrible  cruelties.  In  b,  c.  416,  Segesta  and  Sclinus  in 
Sicily  had  a  ([uarrel ;  Syracuse  assisted  Selinus,  and  Se- 
gesta appealed  to  Athens  for  aid.  Alcibiades  favored  the 
appeal,  and  an  armament  was  prepared.  The  mutilation 
of  the  Hermae  or  marble  statues  of  Hermes  in  the  streets 
of  Athens  aroused  the  superstitious  terrors  of  the  Athe- 
nians, aud  arrested  the  sailing  of  the  fleet.  Alcibiades  was 
charged  with  this  crime  and  the  profanation  of  the  Elcusin- 
ian  mysteries.  He  denied  the  crime,  but  was  refused  the 
immediate  investigation  he  demanded.  The  fleet  sailed 
under  Nicias,  Alciljiades,  and  Lamachus,  and  was  intended 
to  extend  Athenian  influence  in  Sicily.  Alcibiades  was  re- 
called to  stand  his  trial,  but  escaped  to  Sparta  and  revealed 
the  plan  of  the  Athenians.  He  was  condemned  to  death 
in  his  absence.  Lamachus  and  Nicias  had  been  partly 
successful  in  Sicily,  having  taken  Catana  and  Naxos  and 
defeated  the  Syracusans.  The  siege  of  Syracuse  took 
place  the  next  year,  reinforcements  having  arrived  from 
Athens.  Lamachus  died,  aud  Nicias  seemed  on  the  point 
of  success  when  affairs  were  changed  by  the  arrival  of 
Gylippus,  the  Spartan  commander,  and  the  Athenians  were 
really  the  besieged  party.  Reinforcements  were  sent  to 
Nicias  under  Demosthenes  and  Eurymedon,  The  Spartans 
openly  broke  the  peace  (b.  c.  413)  by  invading  Attica. 
Disaster  and  disease  overtook  the  Athenians  at  Syracuse. 
They  prepared  to  abandon  their  position,  when  an  eclipse 
of  tiie  moon  occurred  and  deterred  them.  In  a  battle  by 
land  they  were  victorious,  but  at  sea  they  were  defeated 
and  Eurymedon  was  slain.  In  a  second  naval  battle  in 
the  harbor  they  were  again  defeated.  The  army  of  40,000 
men  now  attempted  to  retreat,  but  they  were  pursued,  scat- 
tered, and  at  last  compelled  to  surrender  at  discretion. 
Nicias  and  Demosthenes  were  put  to  death,  and  the  sol- 
diers were  reduced  to  slavery.  This  disaster  was  a  terrible 
blow  to  Athens.  Her  allies  in  Asia  and  the  islands,  except 
Samos,  threw  off  the  yoke.  For  a  time  the  Spartan  fleet 
was  successful,  but  again  the  tide  turned  in  favor  of  the 
Athenians.  Alcibiades  had  lost  the  confidence  of  the 
Lacediemonians  and  escaped  to  the  Persians.  He  sepa- 
rated the  Peloponnesians  and  the  Persians,  and  secured 
his  own  restoration  aud  a  change  of  government  through 
hope  of  Persian  aid.  An  oligarchy  of -400  was  established 
at  Athens  b.  c.  411,  but  they  retained  the  power  only  four 
months,  and  the  old  constitution  was  restored.  The  Athe- 
nian fleet  gained  several  victories — one  at  Abydos  by  the 
help  of  Alcibiades.  Tissaphernes,  the  Persian  satrap, 
changed  his  views  and  arrested  Alcibiades,  but  he  man- 
aged to  escape.  He  joined  the  Athenian  fleet,  which  de- 
feated the  Lacedoemonians  and  Persians  at  Cyzicus  (e.  c. 
410).  Thus  masters  of  the  Propontis,  they  could  send 
provisions  to  Athens,  although  the  Lacedaemonians  held 
Decelea  and  ravaged  the  fields  of  Attica.  The  Athenians 
rejected  the  Lacedaemonian  uflers  of  peace,  and  soon  after 
recovered  Selymbria  and  Byzantium,  chiefly  through  Al- 
cibiades, who  was  recalled  to  Athens  and  magnificently  re- 
ceived. Cyrus,  the  younger  son  of  Darius  II..  now  became 
Persian  satrap,  and  Lysandcr.  an  able  and  energetic  oflicer, 
commanded  the  Lacedjemonian  fleet.  Alcibiades  took 
command  of  the  Athenian  fleet,  but  accomplished  little. 
Conon,  his  successor,  was  defeated  by  CalHcratidas.  Re- 
inforcements arrived  from  Athens,  and  the  Athenian  fleet 
was  successful  in  a  desperate  battle  at  Arginus^  (b.  C.  405). 
Lysander  now  became  the  real  although  not  the  nominal 
navarchus  of  the  Lacedaemonians,  and  captured  nearly  the 
entire  Athenian  fleet  at  JEgospotami  (b.  c.  405).  Conon 
escaped  with  a  few  vessels,  but  3000  or  4000  prisoners  and 
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the  generals  were  put  to  death.  This  victory  really  closed 
the  war.  Lysaudcr  devastated  Salamis  and  blockaded  the 
Pirreus,  while  the  Peloponnesian  army  cucamped  at  the 
gates  of  Athens.  Famine  compelled  her  to  surrender  in 
Slar..  B.  c.  40  4.  She  was  completely  humhled ;  her  walls 
were  demolished  to  the  music  of  the  flute,  her  ships  were 
surrendered,  and  she  was  stripped  of  all  her  foreign  pos- 
sessions. Oligarchical  jirinciples  triumpherl  with  Sparta, 
and  decarchies  with  a  Spartan  harmost  were  appointed  in 
the  Athenian  cities.  At  Athens  a  committee  of  thirty, 
known  as  the  Thirty  Tyrant;?,  supported  by  a  Lacedaemo- 
nian garrison,  supplanted  the  democracy,  and  a  reign  of 
terror  ensued.  Throughout  Greece  the  rule  nf  Sparta  be- 
came more  cruel  than  that  of  Athens  had  ever  been,  and  a 
revulsion  of  feeling  occurred  in  reference  to  Sparta  and 
Lysander.  Thrasybulus  and  other  exiles  seized  Phyle  on 
Muunt  Parnes,  took  the  Piraeus,  defeated  the  force  of  the 
Thirty,  and  killed  their  leader,  Critias.  The  Thirty  were 
deposed  and  a  eommitteo  of  ten  was  appointed.  Lysander 
came  with  a  Laced:emonian  force,  but  was  superi^eded  by 
King  Pausanias.  Matters  were  finally  arranged  ;  a  gen- 
eral amnesty  was  proclaimed,  the  obnoxious  laws  were 
changed,  Thrasybulus  and  the  exiles  entered  Athens,  and 
the  democracy  was  restored  (b.  c.  403). 

It  was  at  this  time  that  Socrates,  the  wisest  and  best  of 
the  Greeks,  a  martyr  for  the  truth,  was  put  to  death  upon 
the  false  charge  of  infidelity  and  corrupting  the  youth. 
The  Anabasis,  or  expedition  of  Cyrus  tlie  Younger  to  de- 
throne his  brother,  Artaxcrxes,  occurred  b.  c.  401.  Kcn- 
ophon  led  back  from  Ounaxa  to  the  sea  the  10,000  Greeks 
who  were  a  part  of  the  army.  The  weakness  of  Persia 
was  thus  revealed  to  the  Greeks.  A  war  ensued  between 
Sparta  and  Persia,  Agosilaus  was  called  home  from  Asia 
by  the  troubles  in  Greece,  which  were  aided  by  Persia. 
The  Thebans  defeated  the  Spartans  and  slew  Lysander  at 
Ilaliartus  {b.  c.  .39j),  and  comi)elled  Pausanias  to  retreat. 
Athens,  Corinth,  Argos,  and  other  states  formccl  an  alliance 
with  Thebes  against  Sparta.  Agesilaus  defeated  the  allies 
at  Coronea  (b.  c.  o94),  but  Conon  and  Pharuabazus  de- 
stroyed the  Laccdivmonian  fleet  at  Cnidus,  and  the  Spar- 
tans lost  their  maritime  supremacy.  The  combined  fleet 
came  to  Greece,  and  Conon  rebuilt  the  fortifications  of  tho 
Piraius  and  the  long  walls.  The  war  continued  with  vary- 
ing success  in  Greece  and  in  Asia  until  Sparta  induced  Per- 
sia to  impose  a  disgraceful  peace  on  the  Greeks  (b.  c.  387). 
Sparta  now  attacked  IJ<cotia.  seized  the  citadel  of  Thebes 
by  treachery,  and  conquered  Olynthus.  Jler  ])0wer  on  land 
was  at  its  height  b.  c.  ."JTU.  and  her  unpopularity  was  com- 
mensurate. Pelopidas  and  other  exiles  recovered  Tliebes  : 
Athens  and  Thebes  organized  a  confederacy  of  seventy  cities 
against  Sparta.  A  war  of  seven  years  ensued,  and  through 
Athenian  jealousy  <jf  Theban  success  tho  Peace  of  Callias 
was  made  (b.  o.  371).  Thebes  refuse<Uo  sign  the  peace  un- 
less acknowledged  as  the  head  of  Bfxjotia.  In  the  war  that 
ensued,  Epaminondas,  the  great  Theban  commander,  utterly 
defeated  the  Spartans  at  Leuctra(B.  c.  370).  This  event  elec- 
trified Greece.  Kpaminondas  next  ravaged  Laconia,  estab- 
lished an  Arcadian  confederation  at  the  now  city,  Megal- 
opolis, and  restored  the  Mcsscnians.  Sparta  fell  at  once 
from  her  high  position,  and  even  asked  tlic  aid  of  Athens. 
Pclojiidas  sL'ttlt'd  disturbances  in  Thcssaly  and  in  Macedo- 
nia, and  Epaminondas  again  successfully  invaded  the  Pe- 
loponnesus. Pelopidas  with  other  deputies  went  to  the 
king  of  Persia,  who  detdarcd  Thebes  to  be  the  head  of 
Greece  {a.  r.  36(i).  Pelopidas  was  slain  in  an  expe- 
dition into  Thessaly,  A  war  broke  out  between  Elis  and 
Arcadia,  the  Mantincans  and  Spartans  supporting  the 
former.  Epaminondas  niarehi-cl  into  the  Peloponnesus  to 
assist  tlie  Arcadians.  Ho  gained  a  decisive  vichiry  over 
the  combined  force  at  ^Lmtinea  (b.  c.  302),  but  himself  fell 
mortally  wouudciL  The  greatness  of  Tliohos  began  and 
ended  with  this  able  man.  Peace  was  now  made,  acc()rd- 
ing  to  his  dying  ailvico,  Greece  was  now  completely  ex- 
hausted by  these  struggles.  Athens  regained  S'lnie  of  her 
former  prosperity,  but  lost  mucdi  in  every  way  by  a  war 
with  her  allies,  wlioso  independenci^  Persia  com])elk*d  her 
til  acknrtwleilgn  (B.C.  3.'>.'>}.  A  new  power  was  now  rising 
in  the  neighborhood  of  Greece,  Macedonia  lay  N.  of  Thos- 
Piily  ;  its  people  were  ilespisi'd  as  barbarous ;  its  kings 
claimed  to  be  of  Hellenic  descent.  Philip,  tho  youngest 
8:>n  of  Amyutas  IL,  became  king  of  Macedon  B.  c.  351),  at 
the  ago  of  twenty-three.  He  took  Amphipolia  and  de- 
feated tho  Illyrians.  Ho  conquered  Pydna,  Polichna,  and 
Thrace  as  far  as  tho  Xestus,  thus  gaining  control  of  the 
gold-mines  of  Pangieus,  wbieh  yielded  him  H'lin  ralcnts 
annually.  The  Saored  war,  between  Thebes  and  Plmcis, 
prcpare<l  the  way  for  Philip's  supremaoy.  Tho  Amphic- 
tyoiiic  Council  imposed  a  heavy  fine  on  tho  Phocians  for 
cultivating  sacred  soil.  I)riviii  to  desperatitm,  they  seized 
Delphi  and  appropriated  the  saered  treasure.  Philip  ap- 
peared as  champion  of  the  Delphic  god,  stew  tlie  Pli'»oian 


leader,  and  becarao  master  of  Thessaly.  An  .\thenian  army 
prevented  him  from  passing  Thermopyhp.  Demosthenes, 
the  great  Athenian  orator,  now  appeared  as  the  opponent 
of  Philip.  AViien  I'hilip  threatened  Olynthus.  Demosthenes 
infused  more  energy  into  the  Athenians.  His  Of//nt/ii'ic^ 
and  his  I'hifi/fpi'-H  are  among  his  most  celebrated  orations. 
Olynthus  was  taken  b.  c.  347,  and  many  other  towns  fell 
into  Philip's  hands.  By  deceit  and  bribery  he  gained  as 
much  as  by  war.  He  induced  the  Athenians  to  make  peace, 
but  excluded  the  Phocians,  who  soon  surrendered.  They 
were  ruined,  and  tho  Amphictyonic  Council  at  Delphi  gave 
him  the  seat  of  which  the  Phocians  were  deprived.  He 
shared  in  the  honor  of  presiding  at  the  Pythian  games,  and 
in  B.C.  34ti,  Macedon  became  the  leading  state  of  Greece. 
His  attempts  on  Byzantium,  Pcrinthus,  and  the  Cherso- 
ncsus  were  successfully  resisted  by  aid  of  the  Athenians. 
He  came  into  Greece  to  conduct  a  sacred  war  against  Am- 
phissa,  but  seized  Elatea,  showing  that  he  aimed  at  Bceotia 
and  Attica.  Demosthenes  aroused  the  Athenians  to  resist- 
ance. They  united  with  the  Thebans.  and  on  Aug.  7,  b.  c. 
33S,  was  fought  the  battle  of  Cha-ronea.  which  crushed  tho 
liberties  of  Greece.  Philip  treated  Thebes  with  severity, 
but  offered  advantageous  terms  of  peace  to  Athens.  A 
congress  of  Greek  states,  except  Sparta,  met  at  Corinth, 
declared  war  against  Persia,  and  appointed  Philip  comman- 
der-in-chief. While  making  prcjiarations  for  the  expedi- 
tion he  was  assassinated,  and  his  son  Alexander,  then 
twenty  years  old,  succeeded  him.  He  was  thoroughly  edu- 
cated in  every  respect.  The  courage  and  energy  he  dis- 
played secured  his  appointment  as  leader  of  the  expedition 
against  Persia-  He  suppressed  disturbances  in  Thrace  and 
Tllyria.  Thebes  revolted,  and  was  utterly  destroyed,  savo 
Pindar's  house,  and  the  inliabitants  reduced  to  slavery. 
Greece  was  terror-struck,  and  leaving  Antipater  as  regent 
he  set  out  for  Asia  with  35,000  soldiers  (B.C.  331).  He 
marched  along  the  coast  of  the  Propontis,  and  defeated 
the  Persians  at  the  river  Granicus.  Turning  S.,  he  took 
Sardis,  then  Ephesus,  Magnesia,  Miletus,  and  many  other 
places.  In  the  spring  he  received  reinforcements  at  Gor- 
dium,  marched  E.  without  resistance  until  he  reached  Issus, 
where  he  defeated  the  immense  army  of  Darius,  600,000 
strong.  He  comiuereil  Phienicia  and  Egypt  in  twenty 
months.  With  47.000  troojis  he  marched  towards  the 
centre  of  the  empire,  and  encountered  and  dcfeateil  the 
immense  army  of  Darius  about  20  miles  from  Arbcla.  Tho. 
capitals,  Babylon,  Susa,  and  Persepolis,  with  their  enormous 
treasures,  surrendered.  Three  years  were  spent  in  conquer- 
ing the  N.  E.  provinces  of  the  Persian  empire,  and  then 
Alexander  advanced  into  Didia.  conquered  Porus,  and 
overran  what  is  now  called  the  Punjaub,  His  army  re- 
fused to  go  farther  than  tho  Hyphasis  (Sutlej),  and  ho 
then  descended  the  Indus,  and  after  terrible  suflerings  re- 
turned to  Persepolis.  At  tho  height  of  his  power,  ho 
now  medilnted  tho  conquest  of  Arabia.  After  a  banquet 
given  in  connection  with  tho  preparations  ho  was  seized 
with  a  fever  and  died  (Juno  28.  b.  c.  323).      His  plans 

Iierished  with  him,  and  his  empire  was  divided  among 
lis  generals.  Philip  Anhidanis,  his  half-brother,  was 
{)roclaimed  king,  reterving.  however,  to  Alexander's  child 
)y  Hoxana  (whom  he  had  also  married),  if  a  son,  a 
share  in  the  empire.  Penliocas  eventually  became  the 
guardian  of  IMulip,  Hoxana,  and  her  son  Alexander, 
but  was  murdered  in  Egypt.  Antipater  now  became 
regent  ;  Ptolemy  receiveil  Kgypt :  Seleueus  took  the  satrapy 
of  Babylon;  and  Aiiligonus  had  Susiana,  Phrygia.  Lycia, 
and  Panipliylia.  Harpalus  had  wasted  the  royal  treasures 
at  Ecbatana.  and  fiod  when  Alexander  returned  from  tho 
East.  I>enioslhenes  was  falsely  accused  of  receiving  a 
bribe  from  Harpabis  at  Athens,  and  was  fined  and  impris- 
oned, but  nnmaged  to  eseape.  Cpon  the  death  of  Alexiin- 
der,  Hyperidea  in  Athens  and  Demostlienes  in  exile  endeav- 
ored to  arouse  the  Greeks  to  revolt,  but  only  the  smaller 
states  joined  Athens.  Aiili[iater  took  refuge  in  Lamia,  but 
was  reinforced,  and  "<lefeafed  the  allies  at  Crannon  in  Thes- 
saly  (H.  r.  322).  Demosthenes  liad  been  reenlled  to  Athene, 
but  was  now  demanded  as  one  of  tho  conditions  of  peace. 
Ho  escaped  to  Calaurea.  and  in  tlto  temple  of  Poseidon  took 
poison  an<l  died.  Antipater  died  soon  after,  leaving  tho 
regency  to  Polysjierchon,  and  not  ti»  his  son  Cassander. 
He,  however,  sh'ortly  became  regent,  and  murdered  Olym- 
pias,  and  finally  Ui'ixana  and  her  son.  Various  changes 
occurred  in  the  Mast.  After  tho  death  of  Cnssand.r.  Mace- 
donia changed  rnler«  repeatedly  and  rapidly,  until  Aniig 
(mufl  Gonatas  gained  contrtd  of  nearly  all  (ireeeo.  His 
oppression  caused  tlie  revival  of  the  Aelnvan  league  (251 
B.  r.).  It  was  originally  for  religious  purposes;  it  now 
embraced  Athens,  Corinth,  Megara.  --Kgina,  Salamis,  and 
tho  Peloponnesus,  exeept  Sparta,  Klis,  and  a  few  others. 
In  B.C.  221.  Sparta  opposed  the  league,  but  by  the  n.-sist- 
anoe  of  the  Maeedonians  was  completely  defeated.  An 
.-Ktoliari  b-ii_'oe  bad  been  formed  in  Central  Greece  which 
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defeated  the  Acha;ans,  and  Philip,  king  of  Macedonia,  was 
called  in  by  the  latter.  lie  gained  several  victories,  but 
soon  made  peace.  Siding  with  Carthage  in  her  struggle, 
he  was  defeated  by  the  Romans.  Philopcemen  led  the 
Ach.tans  and  defeated  the  Lacedaemonians,  allies  of  Rome. 
The  Romans  made  peace  and  retired,  but  at  the  close  of 
the  Second  Punic  war  they  declared  war  against  Philip, 
and  both  the  ^tolian  and  the  Achaean  leagues  joined  them. 
He  was  defeated  at  Cynoscephala?  (B.C.  107),  and  his  su- 
premacy was  destroyed.  Flaminius  proclaimed  the  freedom 
of  Greece  (b.  c.  190).  The  ^Etolian  league  was  crushed 
(b.  c.  1S9).  Perseus  succeeded  Philip  (b.  c.  179).  War 
broke  out,  and  L.  .Emilius  Paulus  defeated  Perseus  at  Pydna 
{u.  c.  168),  and  led  him  to  Rome  to  adorn  his  triumph. 
Thus  ended  the  JIacedonian  empire,  and  Macedon  became 
a  Roman  province.  Sparta  appealed  to  Rome  against  the 
Achieans,  and  in  b.  c.  147,  Roman  commissioners  decided 
that  Sparta,  Corinth,  and  all  the  cities  except  those  in 
Acliaia  should  be  independent.  Riots  ensued  in  Corinth, 
and  the  commissioners  barely  escaped.  A  second  embassy 
was  insulted,  and  Rome  declared  war.  Jletellus  defeated 
the  Corinthian  leader,  Critolaus,  and  Mummius  overthrew 
his  successor,  Dijeus,  near  Corinth.  The  inhabitants  of  the 
city  were  reduced  to  slavery,  its  priceless  treasures  of  art 
were  carried  away,  and  the  city  was  consigned  to  the  flames. 
Greece  perished  b.  c.  146,  and  henceforth  was  only  a  prov- 
ince of  the  Roman  empire  under  the  name  of  Achaia. 
Greece  was  conq^uercd,  but  her  civilization  and  culture  con- 
quered Rome : 

Gnrciit  capla  fennn  vtctorem  cepit,  et  artes 

hitulit  agresti  Latio. 

Henry  C.  Cameron. 
Greece,  Modern,  continued  to  form  a  part  of  the 
Byzantine  Empire  until  the  time  of  the  fourth  crusade  (a.  d. 
1203).  The  old  empire  was  then  broken  up,  and  its  prov- 
inces divided  among  the  Prankish  princes.  The  duke- 
dom of  Athens  belonged  successively  to  several  different 
families,  from  A.  D.  1205  to  14o3,  when,  on  the  fall  of  Con- 
stantinople, Greece  came  under  the  Moslem  yoke.  After 
the  signal  defeat  of  the  Turks  at  Vienna  (a.  d.  1684)  the 
A'cnctians  joined  the  Christian  league,  and  with  a  powerful 
fleet,  under  the  command  of  Francesco  Morosini.  invaded 
Greece,  conquered  the  Peloponnesus,  and  took  possession 
of  Athens  (a.  d.  16S7).  It  was  during  the  bombardment 
of  the  citadel  by  the  Venetians  at  this  time  that  the  Par- 
thenon, in  which  the  Turkish  garrison  had  stored  their 
powder,  was  shattered  by  an  explosion.  Rut  the  Venetians 
did  not  take  much  trouble  to  keep  what  they  had  won.  It 
was  scarcely  a  dozen  years  ere  they  abandoned  Athens,  and 
by  a.  d.  171S  the  whole  of  Greece  was  again  in  the  power 
of  the  Turks.  For  a  century  longer  the  Greeks  groaned 
uniler  this  cruel  despotism.  But  in  the  spring  of  1821  the 
war  of  independence  began.  The  first  battle,  fought  on  June 
19,  was  disastrous  for  the  Greeks.  Prince  Alexander  Ypse- 
lantes  was  defeated,  with  the  loss  of  400  men,  most  of  whom 
were  among  the  noblest  and  bravest  youth  of  the  country. 
In  Jan.,  1S22,  the  first  national  assembly  met  at  Epidaurus 
and  framed  a  provisional  constitution.  In  the  same  year 
occurred  the  terrible  massacre  in  Scio,  by  which  the  popu- 
lation of  that  beautiful  island  was  reduced,  in  less  than 
twelve  months,  from  120.000  to  not  more  than  16.000  souls. 
This  year  was  also  marked  by  several  gallant  and  success- 
ful exploits  of  the  little  Greek  navy,  especially  by  the 
burning'of  the  flagship  of  the  Turkish  commander  by  the 
fireships  of  Admiral  Canares.  The  slaughter  of  Scio  was 
thus  at  least  partly  avenged,  for  the  Turkish  admiral,  who 
perished  in  dreadful  agonies  in  this  engagement,  was  the 
same  who  had  led  the  bloody  expedition  against  that  ill- 
fated  island.  The  next  year  {1823}  witnessed  the  bold  and 
successful  midnight  attack  upon  the  Turkish  camp  at  Car- 
penesion,  in  which  SOO  Turks  were  slain,  with  a  loss  of  only 
60  on  the  part  of  the  assailants.  But  among  these  50  was 
the  heroic  Suliote  chief  himself,  Marcos  Botzares.  It  was 
in  this  year  also  that  Lord  Byron  arrived  in  Greece,  or 
rather  in  the  Ionian  Islands,  where  he  .•=pent  five  or  six 
months  in  correspondence  and  preparations.  lie  arrived 
in  Missolonghi  on  Jan.  5,  1824,  and  d.  there  on  the  19th 
of  the  following  April.  It  was  there  that  he  wrote,  on  Jan. 
22,  his  thirty-sixth  birthday,  those  melancholy  lines  begin- 
ning with  "My  days  are  in  the  yellow  leaf,"  and  ending 
with  what  seems  like  a  presentiment  of  his  approaching 
death.  The  funeral  services  were  held  in  the  same  church 
where  the  body  of  the  brave  Botzares  was  resting,  and  an 
eloijuent  oration  was  pronounced  by  Jlr.  Tricoupcs,  fho 
historian  of  the  Greek  revolution,  and  for  many  years  the 
representative  of  Greece  at  the  court  of  St.  James.  In 
Apr.,  1825,  this  important  fortress  fell  before  the  army  of 
Ibrahim  Pasha  after  a  gall.ant  defence  and  many  instances 
of  heroic  valor  worthy  of  Marathon  and  Thermopylae. 
Nearly  the  whole  of  Greece  was  now  at  the  mercy  of  the 
Turks.     In  July  of  this  year  they  laid  siege  to  Athens, 


which  after  an  obstinate  resistance  fell  into  their  bands  in 
June  of  tho  following  year.  The  cause  of  Greek  independ- 
ence seemed  now  hopeless,  unless  the  Christian  powers  of 
Europe  should  interpose  in  her  behalf.  After  many  unsuc- 
cessful embassies  on  the  part  of  Greece,  and  much  fruitless 
correspondence  between  the  courts  of  England,  France,  and 
Russia,  a  treaty  was  at  last  signed  in  London  on  Julj'  6, 
1S27,  by  tho  plenipotentiaries  of  these  three  powers,  pro- 
viding that  an  immediate  armistice  should  be  established 
between  Turkey  and  Greece,  and  proposing  to  place  Greece 
on  the  footing  of  a  tributary  province,  with  the  right  to 
chouse  her  own  governors.  Greece  was  in  no  condition  to 
reject  these  humiliating  terms;  but,  happily  for  her,  the 
Porte  was  too  proud  or  too  obstinate  to  accede  to  them. 
Tho  sultan's  government  indignantly  resented  any  inter- 
ference, and  even  refused  to  receive  a  written  communica- 
tion from  the  allied  powers.  These  last  now  perceived  that 
they  must  either  adopt  n^ore  rigorous  measures  or  else  stand 
before  the  world  in  a  xdry  humiliating  position.  They  at 
once  augmented  their  fleets  in  the  Mediterranean,  and  in- 
structed Admiral  Codrington,  who  was  chief  in  command, 
to  prevent  the  landing  of  any  more  hostile  troops  upon  the 
soil  of  Greece.  Ibrahim  Pasha,  the  commander  of  the 
Turco-Egyptian  fleet,  refused  to  comply  with  this  demand. 
His  force,  consisting  of  120  vessels,  including  79  ships  of 
war,  and  carrying  more  than  2000  guns,  was  lying  in  the 
harbor  of  Xavarino.  On  Oct.  20  the  allied  fleets  consist- 
ing of  only  26  vessels,  and  carrying  about  1300  guns,  en- 
tered the  harbor,  but  without  intending  to  make  an  imme- 
diate attack.  This  was  brought  on.  however,  by  the  enemy, 
who  fired  upon  a  boat  sent  with  a  flag  of  truce,  and  killed 
several  persons.  After  a  bloody  action  of  three  or  four 
hours  the  allies  gained  a  complete  victor^'.  The  Turkish 
squadron  was  almost  annihilated.  Not  more  than  twenty 
or  thirfy  vessels  remained  in  a  sailing  condition:  the  rest 
were  either  burned  or  driven  ashore.  This  was  a  decisive 
blow;  the  freedom  of  Greece  was  now  secure.  But  the 
triumph  wus  embarrassing  to  the  victors.  It  was  not  their 
polic}' — at  least  not  that  of  France  and  England — to  weaken 
so  fatally  the  Ottoman  power.  The  king  of  England,  in  his 
address  to  his  Parliament,  expressed  his  regret  at*' this 
unfortunate  collision  with  an  ancient  ally."  The  duke  of 
"Wellington  spoke  of  it  as  an  "  untoward  event."  But 
Greece  was  exultant.  It  was  nearly  two  years,  however, 
before  hostilities  entirely  ceased,  the  last  battle  having  been 
fought  in  Bfjeotia  on  Oct.  7,  1829.  In  this  engagement 
Prince  Demetrius  Ypselantes,  the  brother  of  him  who  was 
so  disastrously  defeated  in  the  first  battle  of  the  war,  gained 
a  brilliant  victory  over  a  Turkish  force  of  7000  men. 

What  was  to  be  done  with  the  liberated  territory?  At 
the  close  of  the  war  the  government  was  in  the  hands  of 
the  Count  Capo  d'Istria,  who  had  left  the  Russian  service 
and  assumed  the  presidency  of  Greece  at  the  beginning  of 
tiio  year  182S.  "When  the  protecting  powers  had  at  last 
come  to  an  agreement  to  erect  Greece  into  an  independent 
kingdom.  Prince  John  of  Saxony,  a  scholar  and  a  poet,  had 
the  first  off'er  of  the  throne.  Upon  his  refusal.  Prince  Leo- 
pold of  Saxc-Coburg  was  the  next  choice  of  the  guardians 
of  Greece.  He  accepted  the  crown  on  certain  conditions, 
but  some  of  these  conditions  being  unacceptable  to  the 
allies,  and  other  difficulties  arising,  ho  soon  resigned  the 
honor.  He  was  nominally  king  of  Greece  only  from  Feb. 
11  to  May  22. 1830.  Both  these  princes  afterwards  enjoyed 
prosperous  and  peaceful  reigns,  the  former  as  king  of  Sax- 
ony (1854-73),  and  the  latter  as«king  of  Belgium  (1831- 
&b).  In  October  of  the  following  year  the  president,  Capo 
d'Istria,  was  assassinated  at  Nauplia.  This  event  accele- 
rated the  negotiations  of  the  protecting  jiowcrs,  and  their 
third  choice  fell  on  Otho,  second  son  of  Louis,  king  of  Ba- 
varia. This  choice  was  solemnly  ratified  by  the  national 
assembly  of  the  Greek  people,  and  in  Feb.,  1833,  the  young 
prince,  then  not  quite  eighteen  years  of  age.  arrived  at 
Nauplia,  then  the  seat  of  government.  A  Bavarian  re- 
gency managed  the  government  until  1835,  in  which  year 
Otho,  now  twenty  years  of  age,  assumed  the  reins  of  gov- 
ernment and  transferred  the  capital  to  Athens.  For  ten 
years  Greece  was  governed  by  the  house  of  Bavaria  with- 
out a  constitution.  The  Greeks  have  never  been  lovers  of 
despotism,  and  during  all  the  stormy  period  of  the  revolu- 
tion the  forms  of  constitutional  government  had  been  gen- 
erally observed.  After  much  discontent  and  several  un- 
successful insurrections  the  will  of  the  people  at  last  ex- 
pressed itself  in  a  manner  not  to  be  resisted.  On  the  night 
of  Sept.  14,  1843,  tho  palace  of  Otho  was  surrounded  by  the 
entire  garrison  of  the  capital  and  a  crowd  of  excited  citi- 
zens. Gen.  Kalerges,  who  commanded  the  military  force, 
informed  His  Majesty  that  they  had  come  to  demand  a 
constitution,  and  that  they  should  remain  until  their  de- 
mand was  granted.  There  was  no  alternative;  the  king 
promised  to  call  a  national  assembly  at  once  to  frame  a  con- 
stitution j  and  thus  in  one  autumn  night,  without  a  droj) 
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of  bloodshed  or  an  act  of  violence,  Greece  bccamo  a  con- 
stitutional kingdom.  The  national  assembly  met  on  Xov. 
20;  its  discussions  on  the  articles  of  the  constitution  con- 
tinued until  Mar.  14,  1S44;  and  on  the  IGth  of  the  same 
montli  the  constitution  was  definitively  adopted  and  re- 
ceived the  royal  signature,  .'\miil  frequent  complaints  and 
Bcveral  conspiracies  Otho  administered  the  government  un- 
der— perhaps  sometimes  over — this  constitution  for  twenty 
years  longer.  But  in  Oct.,  1SC2,  while  the  king  and  queen 
were  indulging  themselves  in  a  short  excursion  in  the  royal 
yacht  among  the  beautiful  islands  of  the  ,Egean,  Greece 
decided  to  change  her  master;  and  when  their  Majesties 
returned  after  about  ten  days  they  were  met  in  the  harbor 
of  tSalamis  by  a  deputation,  who  informed  them  that  tho 
throne  of  Greece  had  been  doclarud  vacant,  and  that  tho 
provisional  government  would  not  allow  them  to  come  on 
shore.  Tho  royal  pair  wuro  obliged  to  exchange  their 
yaeht  for  a  British  man-of-war,  which  boro  them  safely  to 
Venice,  whence  they  proceeded  to  the  capital  of  iiuvaria. 
Otho  bad  no  son  to  whom  ho  could  bequeath  his  reserved 
rights  to  the  throne.  On  Dec.  I,  the  provisional  govern- 
ment issued  a  decree  or<lering  tho  election,  by  universal 
suffrage,  of  a  new  constitutional  king.  The  voto  resulted 
in  tho  almost  unanimous  choice  of  Prince  Alfred,  second 
son  of  Victoria,  queen  of  England.  Out  of  241.202  votes 
he  received  2liO,01fi.  Out  <tf  every  4t  votes,  4.1  were  polled 
for  him.  lie  was  accordingly  officially  proclaimed  the  con- 
stitutional king  of  Grec'je.  elected  by  the  sovereign  will  of 
the  Greek  people.  But  former  treaty  stipulations  between 
the  three  protecting  powers  forbade  that  any  member  of  tho 
royal  family  of  either  should  ever  wear  the  crown  of  (Jreeee. 
A  joint  protocol  of  the  three  powers,  dated  May  27,  1S03, 
declared  tho  throne  of  Greece  still  vacant,  and  on  Juno  5 
another  similar  protocol  offered  the  crown  to  Prince  Georgo 
of  Denmark,  second  son  of  King  Christian  IX.,  and  younger 
brother  of  Alexandra,  princess  of  Wales.  He  accepted  tho 
offer  on  condition  that  the  Ionian  Islands,  which  had  been 
since  1814  a  nominal  republic  under  the  protection  of  tho 
British  crown,  should  be  annexed  to  tht'  kingdom  of  Greece. 
The  protecting  powers  assented  to  this  condition,  and  tho 
national  assemljly  of  (1  recce  ratified  the  whole  proceeding, 
and  declared  tho  prince  alrcaily  of  age,  though  ho  yet 
■wanted  six  months  of  having  completed  his  eighteenth 
year.  Near  the  enrl  of  Oct.,  isii;!,  King  George  I.  arrived 
in  Athens,  and  took  possession  of  his  throne.  On  Oct.  27, 
18G7,  ho  was  married  to  Her  Royal  Highness  the  princess 
Olga,  daughter  of  tho  grand  duko  Constantino  and  nicco 
of  Alexander  II.,  emperor  of  Russia.  Four  children,  three 
sons  and  one  daughter,  give  good  security  that  no  future 
trouble  will  arise  in  regard  to  tho  succession  to  the  throne. 

A.  X.  Arsold. 

Greece,  post-v.  and  tp.  of  Monroe  co.,  N.  Y.,  on  Lake 
Ontario.  The  to wnship  eon  tains  Charlotte,  the  port  of  Roch- 
ester, and  numerous  other  villages.  Pop,  of  Greece  v.  737  ; 
of  tp.  4:J14. 

Greece  City,  post-v.  of  Butler  co..  Pa.,  5  miles  from 
Butler,  at  the  extreme  end  of  the  lower  oil-region.  It  has 
1  school,  a  church,  a  bank,  2  hotels,  1  temperance  paper,  and 
31  operating  oil-wells.     Pop,  about  400.     Ed.  *■  IIkvikw," 

Greek  Church,     I.  Name  and  Extrnt.^Thc  full  title 

is  tho  flol}/  Ori'iif'tl  (or  Eanfcni]  Orthodox  (\ithoh'r  Apott- 
tolic  Church.  The  words  Ifoli/  Catholic  Apontofic  are  de- 
rived from  the  Xicene  Creed,  and  are  also  claimed  by  tho 
Roman  Church  in  an  exclusive  sense.  Oriental  ov  EaHtcm 
designates  tho  origin  and  geogra])hicaI  territory.  Tho 
greatest  stress  is  laid  on  tho  title  Orthodox,  and  a  special 
festival  is  devoted  to  its  celebration — viz.  *'  Orthodoxy 
Sunday,"  at  the  beginning  of  Lent,  when  a  dramatic  rep- 
resentation of  the  old  d'cunicnical  councils  is  gi\en  in  tho 
churches,  and  anathemas  arc  pronounced  agninst  heresies. 
The  ])opuIar  designation  Orrrlc  Churfh,  though  not  strictly 
correct,  refers  to  tho  prevailing  nationality  and  languiigo 
in  which  most  of  its  creeds,  liturgies,  and  theological  and 
ascetic  litoraturo  are  composed  and  its  worship  mainly 
conducted."^  The  Greek  Church  embraces,  however,  also 
the  Russian  and  other  Slavonic  nationalities.  It  has  its 
scat  in  Western  Asia  and  Eastern  Europe,  chiefly  in  Tur- 
key, (Jreeco,  Russia,  and  some  parts  of  Austria.  It  never 
spread  southward  and  westward  except  in  a  few  isolated  con- 
gregations of  Greek  merchants  and  colonists,  or  in  connei;- 
tion  with  tho  Russian  embassy  fat  Vienna.  Trietto,  (ieneva, 
Berlin,  Paris,  London.  New  York).  The  numerical  strength 
of  the  Greek  Church  is  estimated  at  eighty  millions,  which 
is  about  one-half  of  tho  Roman  Catholic  membership,  and 

•Owing  to  the  lone  connection  wHli  the  ICa-st  Roninn  empire 
of  By;^anliuni  (New  Rome)  the  (ireck  lah^uaic<<  Is  now  known  ju 
the  East  ns  "  Uoinaic,"  not  as  "  Helk'nlr,"  and  till  recently  (Ik; 
Greeks  di'4lini;ui>Iii-d  (hi-msclves  ns  "Roman!*"  from  the  sur- 
rounilini,'  Turks.  The  term  Tpaticd?  fusrrl  by  Polyhlus  iis  e<|ul- 
valent  to  the  I^ntin  Grtmis)  was  by  llie  (ireekn  theiii-^'-lvea 
ulw.iys  rej^Mided  as  an  exotic.    They  ciiHoI  tbcnia-'lvc-*  Uilimrj. 


nearly  equal  to  tho  Protestant  population.  She  is  behind 
both  in  intelligence,  activity,  and  influence  upon  the  course 
of  history,  but  has  an  unconquerable  tenacity,  and  miiy 
have  an  important  future  through  the  immen&e  political 
power  of  Russia. 

II.  Division. — The  Greek  Church  is  divided  into  throo 
great  branches :  1.  The  Orthodox  Church  in  Tiukkv,  un- 
der the  patriarch  of  Constantinople,  with  the  subonlinato 
piitriarchates  of  Alexandria,  Jerusalem,  and  Antioch.  Con- 
stantinople, the  city  of  the  first  Christian  emperor  (Xew 
Rome),  though  now  in  the  hands  of  the  Turk,  is  still  tho 
natural  centre  of  tho  whole  Greek  Church,  and  may  be- 
come for  the  Eastern  world,  at  some  future  day,  in  Chris- 
tian hands  what  Gregory  Xazianzen  eloquently  described 
it  to  be  in  the  fourth  century,  "the  eye  of  the  world,  tho 
strongest  by  sea  and  land,  the  bond  of  union  between  K:ist 
and  West,  to  which  the  most  distant  extremes  from  all  sides 
come  together,  and  to  which  they  look  up  as  to  a  common 
centre  and  emjiorium  of  the  i':iith."  2.  The  Orthodox  Church 
in  RrssiA,  under  the  permanent  Holy  Synod  of  St.  Pktkrs- 
Btnc;  ancl  the  czar,  whose  dominion  now  stretches  in  un- 
broken line  across  the  two  continents  of  Europe  and  Asia. 
The  czar  is  tho  personal,  as  Constantinople  is  the  local,  centre 
of  the  whole  Greek  Church,  and  he  keeps  a  lustful  eye  upon 
the  city  of  tho  liosphorus  as  his  future  capital,  where  al  no 
distant  day  there  must  be  a  tremendous  reckoning  with 
Mohammedanism.  3.  The  National  Church  of  the  king- 
dom of  Gnr.ECK,  which  since  1833  is  governed  likewise  by 
a  permanent  holy  synod,  but  less  dependent  ujion  the 
state  than  the  Russian  Church.  4.  Distinct  from  these, 
and  belonging  to  the  Roman  Church,  are  the  rNiTr.D 
(iuKEKS,  scattered  through  Turkey,  Hungary,  (Jalicia, 
Transylvania,  and  Russia.  They  ackno^vledgc  the  au- 
thority of  tho  pope,  and  ailopt  the  dogma  of  the  double 
procession  of  the  Holy  Spirit,  but  are  otherwise  allowed 
to  hold  to  their  ancient  di.-eipline,  marriage  of  the  lower 
clergy,  cnmmnnio  sub  utratpiv,  leavened  bread,  their  liturgy, 
and  the  use  of  the  Greek  language.  6.  The  Greek,  or 
rather  Oriental  Schismatics,  Ncstorians,  Jacobites,  Arme- 
nians, Maronitcs,  etc.,  are  separated  from  the  Greek  and 
Latin  Catholic  Church  mostly  on  the  dogma  of  Christ's 
person,  and  have  independent  organizations,  which  rise 
up  as  the  broken  fragments  of  ancient  national  churches 
from  surrounding  Mohammedauism  and  heathenism  in 
\Vestcrn  Asia  and  Africa, 

III.  Hitftoriral  Siirrft/. — The  Greek  Church  has  no  con- 
tinuous history  like  the  Latin  or  tho  Protestant.  She  has 
long  ])eriods  of  monotony  and  stagnation;  she  is  isolated 
from  the  main  current  of  progressive  Christendom;  her 
languages  and  literature  are  little  known  among  Western 
scholars;  she  has  more  interest  for  the  antiquarian  and 
traveller  than  for  the  historian  and  philosopher.  Yet  this 
Church  is  the  oldest  in  Christendom,  and  for  several  cen- 
turies she  was  the  chief  bearer  of  our  religion.  She  still 
occupies  the  sacred  territory  of  primitive  Christianity,  and 
claims  most  of  tho  apostolic  sees,  as  Jerusalem,  Antioch, 
Ephesus,  and  tho  churches  founded  by  Paul  and  John  in 
Asia  Minor  and  (ireece.  All  the  apostles,  with  the  excep- 
tion of  Peter  and  Paul,  labored  and  died  in  tho  East, 
Froiu  tho  old  (J reeks  she  inherited  the  language  ami  cer- 
tain national  traits  of  character,  while  she  incorporated 
into  herself  also  much  oi'  Jewish  and  Oriental  jiiety.  She 
produced  tho  first  Christian  literature,  ajiologics  of  tho 
Christian  faith,  refutations  of  heretics,  commentaries  of 
(he  Bible,  sermons,  homilies,  and  ascetic  treatises.  The 
great  majority  of  the  early  Eathers,  like  tho  apostles  them- 
selves, used  the  Greek  language.J  Polycarp,  Ignatius, 
Clement  of  Alexandria.  Origen.  Eusebius.  Athanasius,  IJasil, 
Gregory  ofXazianzen,  (ircgory  of  Xyssa,  Chrysostom,  Cyril 
of  Jerusalem,  and  Cyril  of  Alexandria,  the  first  Christian 
omiterors  from  Constantino  the  Great,  together  with  a  host 
of  martyrs  and  confessors,  belong  to  the  Greek  communion. 
She  ela"borate<l  the  (ecumenical  dogmas  of  tho  Trinity  and 
Christology.  ami  ruled  the  first  seven  o-cumenical  councils, 
which  were  all  held  in  Constantinople  or  its  innueiliato 
neighborhood  (Xiciua,  Chalce<lon.  Ephesus).  Her  j.almy 
period  during  the  first  five  centuries  will  ever  claim  the 
grateful  respect  of  the  wh(»le  Christian  world,  and  her  great 
teachers  still  live  in  their  writings  far  beyond  tho  confines 

njiy,  even  more  (mtside  of  her  communion,  ns  tho  hooks 

of  Moses  and  tho  pr(»])hots  arc  moro  studied  and  bellor 


tThe  Jews  were  Indeed  converlc<l  before  tho  Greeks!  EAAijicv), 
but  the  Jewish  Christian  churches  passwl  over  Into  thetircek, 
and  the  miijnrlty  of  tho  orlKlxnl  Jewish  converts  were  (ireekish 
Jews  or  Helienlsls. 

t  ICven  Clement  of  Home.  Hernias,  Trenieus,  Htp|>oivtus.  and 
otlu-rs  who  belong  to  the  Wcslern  Cliureh,  wrote  In  (ireck. 
Thi' early  ])<(pe»  were  Creeks.  The  very  nauu»of  pope  is  Creek. 
mid  belonnH  to  everv  pnttor  In  the  Ijist.  The  Uniunn  conirre- 
gation  itself  wan  orrirlniilly  a  colony  of  (in'ek  ChriitthuiH.  Jlil- 
lenes.  and  Jewish  HelleiiUt.t.  In  iIiIh  sense.  t<M>,  the  niaxiui  uf 
Horace  IioKIh  ^,'^'od;  "  dnrrin  mptn  frrnm  rirtornn  rrpif." 
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understood  among  Christians  than  among  the  Jews  for 
whom  they  wrote.  But  she  never  materially  progressed 
hevond  the  standpoint  occupied  in  the  fifth  and  sixth  cen- 
turies. She  has  nu  proper  middle  age,  and  no  Reformation, 
like  Western  Christendom. 

ly.  VTo  may  distinguish  three  periods  m  the  history  ot 

the  Greek  Church.  ■   ,   ^-^    c     l  c 

1  The  classical  or  productive  period,  the  first  five  or  six 
centuries,  which  has  just  been  characterized.  The  last 
great  divine  of  the  East  is  John  of  Damascus  (about  730), 
who  summed  up  the  scattered  results  of  the  labors  of  the 
precedin"-  Fathers  into  a  tolerably  complete  system  ot  the- 
oloi^y  But  he  is  an  isolated  phenomenon.  The  process  of 
de»°e'neracy  and  stagnation  had  already  set  in,  and  the  for- 
me"  life  and  vigor  gave  way  to  idle  speculations,  distract- 
inir  controversies,  dead  formalism,  and  traditionalism. 

°  The  Biizanlhie  period,  corresponding  to  the  Middle 
A^'e's  of  the" Latin  Church,  from  the  rise  of  Mohammedan- 
ism to  the  fall  of  Constantinople  (a.  d.  650-1-153).  Here 
we  have  the  gradual  separation  from  the  West  and  from 
all  progressive  movements;  dependence  on  tho  imperial 
court  at  Constantinople:  continuation  of  a  certain  literary 
activity;  philological  and  biblical  studies  in  slavish  depend- 
ence on  the  Fathers;  commentaries  of  (Eoumenuis  (A.  D. 
1000),  Theophylaet  (f  HOT).  Buthymius  Zigabenus  (f  about 
1120) ;  large  literary  collections,  classical  and  Christian,  ot 
Photius  (about  S90"),  Balsamon,  Zonaras,  Suidas,  and  Si- 
meon Metaphrastes ;  the  liturgical  works  of  Maximus, 
Sophronius,  Simeon  of  Thessalonica;  the  Byzantine  his- 
torians; the  image-controversy  (T26-S42) ;  inroads  and 
conquests  of  Mohammedanism  (since  6.30)  in  Syria.  Persia, 
Egypt,  North  Africa;  temporary  suspension  of  the  patri- 
archates of  Alexandria^  Antioch,  Jerusalem ;  finally,  the  con- 
quest of  Constantinople  bv  the  Turks  and  the  extinction 
of  the  Greek  empire  (1453),  which  led  to  the  emigration 
of  Greek  scholars  (Chalcondylas,  Chrysoloras,  Pletho,  Mi- 
chael ApostoUus,  Theodore  Gaza,  George  of  Trebizond,  etc.) 
to  the  West,  the  revival  of  letters,  the  study  of  the  Greek 
Testament,  and,  aided  thereby,  the  preparation  for  the  Ref- 
ormation. Yet  during  this  period  of  decline  in  her  orig- 
inal home  the  Greek  Church  made  a  great  conquest  m  tho 
conversion  of  the  Slavonians— namely,  the  Bulgarians  and 
Russians  (in  the  ninth  and  tenth  centuries),  while  the  Latin 
Church  converted  the  Celtic  and  Teutonic  races. 

3.  The  inodrn,  period,  which  may  be  dated  from  the 
downfall  of  the  Greek  empire  (1453).  It  presents  in  Asia 
stagnation  and  slavery  under  the  tyranny  of  the  Turks, 
but'with  great  tenacity  and  independence  as  to  all  internal 
affairs:  in  Europe  rapid  external  growth  through  the  ris- 
ing power  of  Russia,  with  some  reforms  in  manners,  cus- 
toms, and  the  introduction  of  Western  culture  ;  protests 
airainst  Romanizing  and  evangelical  movements  :  the  or- 
thodox Confession  of  Peter  Mogilas  (1642);  the  Synod  of 
Jerusalem  (1672);  tho  Russian  Church;  the  patriarchate 
of  Moscow;  the  reforms  of  patriarch  Nicon  (f  1681),  and 
of  the  czar  Peter  the  Great  (tl725);  the  reaction  of  the 
"Old  Believers"  (Raskolniki) :  the  Holy  Synod  of  St. 
Petersburg  (since  1721);  tho  New  Greek  Church  in  Hellas 
(since  1S27) ;  modern  influences  from  the  West;  prospects 
for  the  future.  .... 

V.  Doctrine  and  Tlieoloriy .—The  Greek  Church  is  in  doc- 
trine substantiallv  agreed  with  the  Roman,  but  upon  the 
whole  more  simple  and  less  developed,  though  in  some 
respects  more  subtle  and  metaphysical.  The  only  serious 
doctrinal  difference  is  that  on  the  PnocEssios  of  the  Holy 
GiiosT  (which  see).  She  holds  to  the  leading  principles, 
but  rejects  many  of  the  consequences  or  results,  of  Ro- 
man Catholicism.  She  adheres  to  the  theology  of  the 
Fathers,  and  ignores  the  succeeding  scholastic  theology  of 
the  Schoolmen,  who  completed  the  Roman  system.  The 
Eastern  theologv  is  not  properly  systematized.  It  re- 
mains rigidly  in  the  fragmentary  state  of  the  old  coun- 
cils. Tho  resistance  to  the  Western  clause  filioquc  implied 
a  protest  against  all  further  progress  both  in  truth  and  in 
error,  and  meant  stagnation,  as  well  as  faithful  adherence 
to  the  venerable  svmbol  of  the  first  and  most  important  of 
the  oscumenieal  councils.  The  Greek  theology  is  most  full 
on  the  doctrine  of  God  and  of  Christ,  but  very  defective 
on  the  doctrine  of  man  and  the  order  of  s.alvation.  The 
East  went  into  all  sorts  of  theological  and  Christological 
subtleties,  especially  during  the  long  and  tedious  Mono- 
phvsite  controversies,  which  found  little  or  no  response  in 
the  West ;  but  it  ignored  the  Pelagian  controversies,  the  de- 
velopment of  the  Augustinian  and  later  evangelical  theol- 
ogv. It  took  the  most  intense  interest  in  the  difference 
between  ousia  and  hypostasis,  the  homo-omion,  the  relations 
of  the  persons  in  the  Trinity,  the  perichores,s.  the  relation 
of  the  two  natures  in  Christ,  the  Nestorian,  Eutychian.  and 
MonophTsite  heresies,  but  was  never  seriously  troubled  with 
the  questions  about  predestination  and  election,  total  de- 
pravity and  freedom,  vicarious  atonement,  justification  and 


imputation,  conversion  and  regeneration,  faith  and  good 
works,  merit  and  demerit,  vital  union  to  Christ,  and  cog- 
nate doctrines  which  absorbed  the  attention  of  Western 
Christendom.  The  cause  for  this  difference  must  be  sought 
in  the  prevailing  metaphysical,  rhetorical,  and  objective 
character  of  the  Eastern  Church,  inherited  partly  from  Asia, 
partly  from  Greece,  as  distinct  from  the  practical,  logical, 
and  subjective  tendency  of  the  Western  churches,  which  is 
derived  from  the  Roman  and  the  Teutonic  nationalities. 
The  difference  is  illustrated  already  by  the  Nicene  Creed, 
with  its  metaphysical  terms  about  the  Son,  as  compared 
with  the  more  simple  and  popular  Apostles'  Creed,  which 
originated  in  the  West  and  is  very  little  used  in  the  East. 

VI.  Government. — The  Greek  Church  is  a  patriarchal  oli- 
garchy, in  distinction  from  the  papal  monarchy.  The  epis- 
copal hierarchy  is  retained,  the  papacy  rejected.  The  Vat- 
ican decrees  of  1870  have  intensified  the  separ.atiou  be- 
tween the  two  churches.  Centralization  is  unknown  in  the 
East.  Tho  patriarchs  of  Constantinople,  Alexandria,  Anti- 
och, and  Jerusalem  are  equal  in  rights,  though  the  first  has 
a  primacy  of  honor.  The  Eastern  hierarchy  resembles  the 
Jewish  type.  The  Greek  priest  within  the  veil  of  the  sanc- 
tuary is  concealed  from  the  eyes  of  the  people,  but  in  social 
respects  he  is  nearer  the  people  than  the  Romish  priest. 
He  is  allowed,  and  even  compelled,  to  marry  once,  but 
forbidden  to  marry  twice.  Celibacy  is  confined  to  bishops 
and  monks.  Absolution  is  given  only  in  the  form  of  a 
prayer,  "May  the  Lord  absolve  thee!"  instead  of  the  pos- 
itive form  "i  absolve  thee."  The  confessional  exists,  but 
in  a  milder  form,  with  less  influence  and  abuse,  than  in 
Romanism.  The  laity  arc  more  independent,  and  the  Rus- 
sian czar,  like  the  Byzantine  emperor  of  old,  is  the  head 
of  the  Church  in  his  "dominion.  The  unction  of  confirma- 
tion is  made  to  symbolize  the  royal  priesthood  of  every  be- 
liever. The  monastic  orders,  though  including  many  clergy, 
are  not  clerical  institutions;  the  community  of  Athos  is  a 
lay  corporation  with  chaplains. 

The  administration  of  the  churches  as  developed  in  the 
Byzantine  empire  is  most  complicated,  and  involves,  besides 
the  regular  clergy,  an  army  of  higher  and  lower  ecclesias- 
tical offices,  from  the  first  administrator  of  the  church 
property  (o/iev"  oiKoronos),  the  superintendent  of  the  sacristy 
(JcTKevoiiiAaf).  the  chancellor  or  keeper  of  ecclesiastical  ar- 
chives (oxipro^iiAof).  down  to  the  cleaners  of  the  lamps  (ol 
Xci)x7ra«apioi),  the  bearer  of  the  images  of  saints  (6  |3o<rTav<ipio!). 
These  half-clerical  officers  are  divided  into  two  groups — one 
on  the  right,  the  other  on  the  left:  each  is  subdivided  into 
three  classes,  and  each  class  has  again  five  persons.  Leo 
Allatius  and  Heineccius  enumerate  fifteen  officials  of  the 
right  group,  and  even  more  of  the  left.  But  many  of  these 
oflices  have  either  ceased  altogether  or  retain  only  a  nomi- 
nal  existence.  . 

VII.  The  cultns  is  much  like  the  Roman  Catholic,  with 
the  celebr.ation  of  the  sacrifice  of  the  mass  as  its  centre, 
with  an  equal  and  even  greater  neglect  of  the  sermon,  and  is 
addressed  more  to  the  senses  and  imagination  than  to  the  in- 
tellect and  the  heart.  It  is  strongly  Oriental,  unintelligibly 
symbolical  and  mystical,  and  excessively  formalistic.  The 
Greeks  reject  organs,  musical  instruments,  and  sculpture, 
and  make  less  use  of  the  fine  arts  in  their  churches  than  the 
Romanists  ;  hut  they  have  even  amore  complicated  system  of 
ritualism,  with  gorgeous  display,  semi-barbaric  pomp,  and 
endless  changes  of  sacerdotal  dress,  crossings,  gestures, gen- 
uflexions, prostrations,  washings,  processions,  which  so  ah- 
sorb  the  attention  of  the  senses  that  there  is  little  room 
left  for  intellectual  and  spiritual  worship.*  They  use  the 
liturgy  of  St.  Chrysostom,  which  is  an  abridgment  of  that 
of  St.'  Basil,  yet  Very  lengthy,  and  contains,  with  many 
old  and  venerable  prayers,  later  additions  from  different 
sources  to  an  excess  of  liturgical  refinement. 

The  most  characteristic  features  of  Greek  worship,  as  dis- 
tinct from  the  Roman,  are— the  threefold  immersion  in 
b.aptism,  with  the  repudiation  of  any  other  mode  as  essen- 
tially invalid;  the  simultaneous  performance  of  the  act  of 
confirmation  and  the  act  of  baptism,  which  in  the  West 
have  been  separated;  the  anointing  with  oil  in  cases  of 
dangerous  illness,  which  Rome  has  changed  into  extreme 
unction  of  the  dving;  infant  communion,  which  the  Latin 
Church  has  not  "only  abandoned,  but  forbidden;  the  com- 
munion under  two  ki'nds  (.aTira  SiJo  elS,,  snh  ntraqnr) ;  the  use 
of  leavened  instead  of  unleavened  bread  in  the  Eucharist; 
the  standing  and  eastward  posture  in  prayer :  the  stricter 
separation  of  the  sexes  ;  the  use  of  the  screen  or  veil  before 
the  altar,  and  the  withdrawal  of  the  performance  of  the 
mvsteries  from  the  eyes  of  the  people. 

"The  worship  of  saints,  relics,  flat  images,  and  the  cross 
is  carried  as  far  as,  or  even  farther  than,  in  the  Roman 


*  Stanley  I  Eastern  Omrch,  p.  32'l  characterizes  the  Greek  wor- 
ship as  "  a  union  of  barbaric  rudeness  and  elaborate  ceremo- 
nialism." 


Church,  but  statues,  ba:3-relicfs,  and  crucifixes  arc  forbid- 
den. The  ruder  the  art  the  more  intense  is  the  supcrsti- 
tiou.  In  Russia  especially,  the  veneration  for  pictures  is 
carried  to  the  utmost  extent,  and  takes  the  place  of  the 
Protestant  veneration  for  the  Bible.  The  picture  ^vith  the 
lamp  burning  before  it  is  found  and  worshipped  in  the  cor- 
ner (the  sacred  place)  of  every  room,  in  the  street,  over 
gateways,  in  offiees,  taverns,  steamers,  railway  and  tele- 
graph-stntions.  in  the  knapsack  of  every  soldier — not  as  a 
work  of  art,  but  as  an  emblem,  a  lesson  of  instruction,  an 
aid  to  devotion.  The  vernacular  languages  are  used  in 
worship — the  (Jreek  in  Turkey  and  Greece,  the  Slavonic  in 
Russia — Ijut  they  have  to  a  considerable  extent  become  un- 
iutflligiblo  to  the  people.  The  Oriental  sects  hold  to  their 
native  dialects,  the  Syriac,  Armenian,  etc.  The  old  Greek 
calendar,  which  is  eleven  days  behind  the  new  style  intro- 
ducel  )>y  Gri'gory  XIIL,  is  still  retained  in  distinction 
from  the  Kuinan  and  Protestant  churches. 

VIII.  As  to  Ciiri.stian  f)/c,  the  Greeks  and  Russians  arc 
very  religious  in  outward  observances  and  devotions,  but 
almost  destitute  of  what  Protestants  mean  by  subjective, 
experimental  piety  and  personal  direct  communion  of  tho 
soul  with  the  J^aviour.  They  are  liberal  and  deceitful  in 
unmeaning  compliments.  The  Greek  Christians  surpass 
their  Mohammedan  neighbors  in  chastity,  but  are  behind 
them  in  honesty.  AVhat  St.  Paul  says  of  the  Cretans 
(Kp^T€5  (iel  \l/fv<jTat)  is  still  characteristic  of  the  whole  race. 
In  Russia  there  is  the  same  divorce  between  religion  and 
morality.  The  towns  arc  adorned  with  churches  and  con- 
vents ;  every  public  event  is  celebrated  by  the  building  of 
a  church;  every  house  has  an  altar  and  sacred  pictures; 
every  cliild  his  guardian  angel  and  baptismal  cross;  a 
Russian  fasts  evrry  Wednesday  and  Friday,  prays  early 
and  late,  regularly  attends  mass,  confesses  his  sins,  pays 
devout  respect  to  sacred  places  and  things,  makes  pil- 
grimages to  the  tombs  and  shrines  of  saints,  and  has  tho 
phra-ie  .S'/<Tra  fioja  ("Glory  to  God")  continually  on  Ins 
lips.  An<l  yet  even  the  priests  are  grossly  intemperate, 
and  public  olheials  even  to  the  highest  dignitaries  arc  said 
to  Ije  open  to  bribery. 

IX.  The  Greek  Church  and  the  Bible. — Concerning  tho 
extent  of  the  canon  of  the  Scriptures  the  Eastern  Cliureh 
is  not  quite  consistent,  and  stands  midway  between  tho 
Roman  Jind  the  Protestant  view  concerning  tho  .Tewish 
Apocrypha.  The  "  Orthodox  Confession  "  ropeutedly  quotes 
the  Apocrypha  as  authority,  and  the  Synoii  of  Jerusalem 
mentions  several  apocryphal  books  (The  Wisdom  of  Solo- 
mon, Judith,  Tobit,  the  History  of  Bel  and  the  Dragon, 
the  History  of  Susannah,  The  Maccabees,  and  The  Wis- 
dom of  Sirach)  as  parts  of  tho  Holy  Scriptures.  On 
the  other  hand,  Mctrophancs  enumerates  only  twenty-two 
books  of  the  Old  Testament  faeeording  to  the  division  of 
Josephus,  who  counts  the  twelve  min<jr  prophets  as  one, 
and  combines  several  historical  hooks),  and  eleven  books 
nf  (he  Now  Testament  (counting  fourteen  Epistles  of 
Paul  as  one  book,  and  so  the  two  Epistles  of  Peter  and 
tho  three  of  John),  and  then  speaks  of  the  Jewish  Apoc- 
rypha as  not  being  received  by  the  Church  among  tho 
ciinonical  and  authentic  books,  and  hence  nut  to  be  used 
in  pioof  of  dogmas.  The  Longer  Catechism  nf  Philaret 
likewise  enumerates  (with  Josejihus,  St.  Cyril,  and  St. 
Athiniasius)  only  twenty-two  books  of  the  Old  Testa- 
ment and  twenty-^^even  hooks  of  tho  New,  and  says  that 
"  the  Wisdom  of  the  Son  of  Siraeh  and  certain  other  books" 
are  ignored  in  the  list  of  (ho  books  of  the  Old  Testament 
"  because  they  do  not  exist  in  tho  Hebrew."  The  use  of 
tho  Apocryphal  liooks  is  founded  in  this,  that  "they  havo 
been  appointeil  by  the  Fathers  to  be  read  by  proselytes  who 
are  preparing  for  admission  into  tho  Church." 

As  to  tlio  rli-'iilation  of  tho  S(.*rip(ures  among  tho  laity, 
it  is  not  encouraged,  and  certain  portions,  especially  of  tho 
Old  Testament,  arc  declared  to  bo  unfit  for  general  use. 
But  tlio  Greek  Church  has  never  expressly  prohibited  the 
reading  of  the  Biltlo  to  the  people,  like  tho  Roman;  mid 
tho  Orthodox  Churtdi  of  Russia  has  alwiiys  hail  ii  popubir 
version  of  the  Biljle,  first  in  the  old  Slavic,  and  now  in 
modern.  Alexander  I.,  by  a  ukase  of  Jan.  14,  1S]:{,  iiMowed 
even  the  British  anil  Foreign  Rilde  Society  to  establish  a 
branch  in  St,  Petersburg.  Through  the  hihors  of  tliis 
society  nearly  .jOll,0flO  copies  of  the  New  Testnuu-nt  and 
the  P.-alms  were  scattered  in  thirty-two  languages  all  over 
the  omi)ire,and  read  with  great  avidity.  A  recent  traveller 
says :  **  Except  in  New  England  and  in  Scotland,  no  peftplo 
in  tlio  world,  so  far  ns  they  can  rend  nt  nit,  are  greater 
Bible  readers  than  the  Russians.*'  ( Hr.i-wouTii  Dixon.  Frrr 
HuHHut,  p.  2111).)  A  priest  told  him,  "Love  for  tho  Bible 
apd  hive  for  Russia  go  with  u^  hand  in  hand.  A  patriotic 
government  gives  us  the  Bible,  a  monastic  g<tvernment 
( Nieliolas)  takes  it  away."  But  it  should  be  renu-mbereil 
that  not  more  than  one  out  often  Russians  can  reji'l  at  all. 
Tho  Bible  drove  the  Jesuits  from  Russia,  who  ojipusecl  it 

Vol..  II.— i;; 


with  all  their  might.  In  1825,  Nicholas,  under  the  infiu- 
ence  of  the  monks,  or  the  black  clergy,  placed  the  book 
under  arrest,  and  replaced  it  by  an  official  "  Book  of  Saints." 
But  the  present  emperor,  Alexander  II..  the  emancipator 
of  the  serfs,  has  also  emancipated  tho  Bible,  and  restored 
in  i)art,  at  least,  the  liberty  of  the  Bible  Society,  but  re- 
stricted it  to  the  Protestant  population.  The  printing  and 
circulating  of  the  Bii)le  in  the  Russian  language  and  within 
the  Orthodox  Greek  Church  is  under  the  cxclusivccoutrol  of 
the  Holy  Synod  of  St.  Petersburg. 

X.  MtHHiom. — The  Eastern  Church  spreads,  through  Rus- 
sian inlluence,  in  Siberia,  tho  Aleutian  Islands,  and  wher- 
ever the  eivil  and  military  ]>ower  of  the  czar  jircpares  tho 
way.  But,  apart  from  the  aid  of  government,  she  has  littlo 
or  no  missionary  spirit,  and  is  content  to  keep  her  own. 
Her  greatest  mission-work  was  the  conversion  of  Russia, 
and  this  was  efl"ectcd  not  by  preaching,  but  by  the  marriage 
of  a  Byzantine  ])rincess  and  the  desiiotic  order  of  the  ruler. 
In  the  midst  of  the  Mohammedan  East  the  tJreek  poi>uIa- 
tions  remain  like  islands  in  tho  barren  sea,  and  the  Bedouin 
tribes  have  wandered  for  twelve  centuries  round  the  Greek 
convent  of  Mount  Sinai  probably  without  one  instance  of 
conversion  to  the  creed  of  men  whom  they  yet  acknowledge 
with  almost  religious  veneration  as  beings  from  a  higher 
world.  (Stanlcj/,  p.  34.)  If  the  Turks  are  ever  to  be  con- 
verted to  Christianity,  it  must  be  done  by  other  churches. 
Mohammedans  regard  the  Greek  and  Roman  Christians  as 
idolaters,  and  cannot  but  despise  the  monks  who  anniuilly 
disgrace  by  their  fights  tho  traditional  spot  of  the  cruci- 
fixion, and  have  to  be  kept  in  order  by  Turkish  soldiers. 

The  want  of  missionary  spirit,  however,  accounts  also  for 
greater  freedom  from  the  curse  of  jtrosclytism  and  perse- 
cuting intolerance.  Tho  history  of  the  Greek  Chureli  is 
not  (lisfigured  by  bloody  tribunals  of  orthodoxy,  like  tho 
Spanish  Inquisition,  or  systematic  and  long-continued  per- 
secutions, like  the  crusades  against  the  Waldeuses,  Albi- 
genses,  Huguenots,  with  the  infernal  scenes  of  St.  Bartholo- 
mew's massacre.  Yet  the  Greek  (,'hurch  ol'  old  has  merci- 
lessly expelled  and  exiled  Arian,  Nestorian,  Eutychian,  and 
other  heretics,  persecuted  the  Paulicians  (S.I.'*) ;  and  modern 
Russia  rigidly  prohibits  secession  from  the  orthmlox  na- 
tional Church.  Nobody  can  be  converted  in  Russia  from  ono 
religion  or  sect  to  another  except  to  the  national  orthodox 
Church,  and  all  the  children  of  mixed  marriages,  where  one 
parent  belongs  to  if.  must  be  baptized  and  cducratcd  in  it. 

Literature. — The  chiefsources  are  the  acts  of  the  first  seven 
oecumenical  synods  (from  the  first  of  Nic;ea,  :i2o.  to  the  sec- 
ond of  Niciva,  7S7) ;  above  all  tlie  creeds  and  canons  of  tho 
Council  of  Nicam,  .'l2o,  and  the  Council  of  Chalcedon,  4Jl. 
The  writings  of  the  Greek  Fathers,  espceially  Athanasius, 
Chrysostom,  and  John  of  Damascus.  Tbe  Confession  of 
(Jennarlius.  patriarch  of  Constantinople  (delivered  to  tho 
Turkish  sultan,  Mahomet  II..  M.'):i);  the  Orthodox  Con- 
fession of  Peter  Mogilas,  nietrojxjlitan  of  Kief  ( ItUli) ;  tho 
eighteen  decrees  of  the  Synod  of  .lerusalem  and  tho  Con- 
fession of  Diisitheus  (If)72,  mainly  <lirected  against  the  Pat- 
riarch Cyril  Lucarand  hisattemjitto  Protestantize theGreek 
Church);  the  Russian  catechisms  of  Plat<m.  and  especially 
of  Philaret  (metropolitan  of  Moscow,  d.  iSdT).  The  Longer 
Catechism  of  Piiilarel,  Jssued  by  authority  of  the  Holy 
Synotl  of  St.  Petersburg,  1839,  is  used  in  all  tho  ehurehes 
and  schools  of  tho  Russian  empire,  and  is  by  far  tlie  liest 
modern  exposition  of  the  ortliodox  doctrine  of  tho  Eastern 
Church.  It  contains  in  questions  and  answers  a  com- 
mentary of  the  Nicene  Creed,  tbe  Lord's  Prayer,  the  Nino 
Beatitudes,  and  the  Ten  Commandments.  I\Iodern  works: 
Lko  Ai.LATirs,  on  tho  consent  of  the  (Jreek  and  Latin 
churches  (Col..  1048);  LkQuikx.  Oriimi  C/iriHtiiDiin*,  1740; 
Ja(".  (ioAit,  Enrhofftffiuni,  «.  Jiituttfc  Gnrciim,  1007;  JoiiM 
Kixr.,  /i!tr»  nuil  Orrmntiii-n  of  the  Greek  Chnrvh  \n  HuuMtti, 
London,  1772;  John  Mason  Nkam:,  /lintort/  of  thr  /luh/ 
EuRtern  Church,  London,  IHjO;  Di;an  Stani.kv,  Lvctnrrn 
on  the  Enntern  Chureh,  London  and  New  York,  ISfll  ('M\ 
ed.  ISfifi);  Gass.  S,/mh,>h'fc  tier  (,'rievli.  h'irrhr,  1872.  On 
the  Russo-Greek  Chureli  see  also  the  works  of  Stiiahi., 
MorilAVIKFF,  PlNKKinnN.  Bl.ACKMOlli:  (  7'Af  iJoetriueo/lhe 
RunMiatl    Ch.,    ISfia),    IlAXTIIAir.SKN,    PiMI.AItKT   {GencHirhta 

HuHHfmulH,  1872),  BASAitopr,  BoissAun  {  L'/tjttBr  </«  /^M■(V, 
18r,7.  2  vols.),  and  Leet.  1  Ith  and  I2lh  of  Dman  Staslky's 
work  on  the  E'l^tm,  <%nrrh.  PlllMl-  SriiAiF. 

fireck  Fire,  a  highly  inflammable  comptmnd.  proba- 
bly made  of  naphtha,  saltpetre,  and  sulphur,  and  ntuoh 
used  by  (he  Byzantine  Greeks  in  delensivo  and  ofl'ensivo 
warfare:  but  (iiere  ismueh  ilnubt  as  to  its  composition.  It 
was  thrown  by  nu-ans  <d"  a  eopper  tube  upon  the  enemy,  or 
pledgets  of  tow  were  di]>ped  in  it  and  at(aehed  to  arrows, 
which  were  discharged  at  hostile  ships  or  towns.  This 
material  was  also  iiseil  in  Western  Europe  and  in  Asia  to 
some  ex(ent  in  the  Middle  Ages.  lis  invention  was 
ascribed  to  Callinieiis  of  Heliop<dis,  in  Egypt,  in  (HW  a.m.; 
and  it  was  first  used  by  Constantin"-  P<vi;oii:ifu-  again^'f  tho 
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fleet  of  the  caliph  Moawia  at  the  siege  of  Constantinople 
in  OT.'.  with  the  most  complete  success.  It  is,  however, 
generally  considercrl  an  Arabian  or  an  East  Indian  inven- 
tion. The  use  of  similar  compounds  called  by  the  name 
has  been  attempted  in  modern  times,  without  much  success, 
the  new  plan  being  to  throw  it  in  shells  or  grenades. 

Greek  Lansriiage.  The  (ireek  belongs  to  the  South 
European  br.anch  of  the  Indo-Eur<i])ean  family  of  languages, 
its  nearest  relation.^  being  with  the  Italic  tongues — Latin, 
Oscan.  Umbrian,  etc.  The  admirable  genius  of  the  Greeks 
built  up  their  language  to  a  surprising  degree  of  perfection, 
its  chief  excellences  being  copiousness  of  inflection  and 
voeabalarv.  and  consequent  capacity  for  fine  distinctions, 
wonderful  power  of  self-development,  great  vivacity,  flexi- 
bility of  expression,  and  freedom  from  arbitrary  rules.  Most 
noteworthy,  however,  is  it  that  this  rich  development  is 
hardly  at  all  the  result  of  literary  culture  and  the  conscious 
reflection  of  scholars;  its  growth  was  complete  in  all  es- 
sential ]iarticulars  long  before  the  time  of  the  Homeric 
poems:  it  was  unconsciously  formed  in  the  mouths  of  a 
people,  gifted,  hut  of  rude  manners  and  utterly  ignorant  of 
the  art  of  writing. 

Periods. — We  may  distinguish  two  chief  periods  in  the 
history  of  ancient  Greek  :  (1)  The  classic  period,  of  growth, 
from  "the  earliest  times  to  330  B.  c. ;  (2)  the  post-classic 
period,  of  decay,  from  this  date  to  about  800  A.  D. ;  with 
the  end  of  the  eighth  century  may  be  said  to  begin  (3)  the 
modern  Greek  period. 

DiAiErT«:. — There  must  have  been  a  time  when  the  Greeks 
were  one  undivided  peo]>Ie  and  spoke  exactly  the  same  lan- 
guage, of  which  original  Greek  the  Doric  of  later  times  pre- 
served a  better  likeness  than  the  Attic  familiar  to  us.  But 
the  time  and  place  of  this  Hellenic  unity  is  matter  of  con- 
jecture. In  historic  times  the  language  was  by  no  means 
uniform.  Though  all  Greeks  felt  their  community  of  speech, 
and  seem  to  have  understood  one  another  without  difiiculty, 
yet  the  dialectic  variations  were  considerable :  they  are  large- 
ly phonetic,  following  fixed  rules,  but  affect  also  vocabulary 
and  syntax.  Most  of  these  dialects  were  little  cultivated  by 
literary  use.  and  though  they  arc  of  the  greatest  importance 
to  the  linguist,  it  is  only  recently  that  by  cff'ectivc  researches 
their  true  relations  have  been  brought  to  light.  Unfortu- 
nately, our  knowledge  of  them  is  incomplete.  Only  two, 
Ionic  and  Attic,  do  wo  know  through  copious  literary  mon- 
uments ;  of  all  the  others  {aside  from  scanty  literary  remains 
handed  down  in  a  corrupt  state)  our  knowledge  depends 
chiefly  on  inscriptions.  The  number  of  these  has  greatly 
iroreased  of  late  years,  and  new  discoveries  are  constantly 
bringing  more  to  light  the  astonishing  multiformity  of  the 
Greek  tongue.  The  primary  division  of  the  dialects,  as  of 
the  people  itself,  is  a  twofold  one — into  an  eastern  (Ionic) 
and  a  western  ( J5olo-Doric)  branch.  This  dualism,  which 
is  sharply  defined,  arose,  if  we  accept  E.  Curtius's  theory, 
in  that  at  a  very  early  period,  while  both  stems  dwelt  to- 
gether in  Asia  Minor,  the  western  Greeks  separated  them- 
selves from  the  eastern,  .and  migrated  through  Thr.aee  into 
the  peninsula  of  Greece,  the  lonians  remaining  on  the  Asi- 
atic coast,  and  only  sporadically  and  much  later  coming 
across  by  sea  and  gaining  a  foothold  in  Greece  proper  ;  thus 
the  lonians  would  be  essentially  Asiatic,  and  the  ^15olo-Dor- 
ians  European  Greeks.  This  theory  cannot  yet  be  consid- 
ered as  established.  According  to  the  common  belief,  which 
assumes  the  peninsula  as  the  common  home  of  all  Greeks, 
the  deep  cleft  between  lonians  and  western  Greeks  must  be 
otherwise  (though  less  easily)  accounted  for.  The  western 
branch  further  divides  itself  into  ./Eolic  and  Doric ;  so  arises 
the  common  threefold  division  into  Ionic,  Doric,  and  MoVic, 
The  western  dialects  are  far  more  conserv.ative  than  the 
Ionic.  Common  to  all  ^Eolo-Dorians  is  long  a  in  most 
words  for  Ionic  ij.  the  better  preservation  of  the  f/--?ound 
(digamma  or  vau),  and  the  particle  Ka  =  av.  The  follow- 
ing are  the  chief  individual  dialects,  with  some  character- 
istics of  each. 

A.  .'Eoi.ir. — The  dialects  classed  as  ^olic  lack  that  unity 
which  the  Doric  have;  the  tribes  speaking  them  seem  to 
have  been  early  dispersed  over  all  Greece.  They  possess 
in  common  a  certain  instability  of  the  vowel  sounds,  includ- 
ing a  love  for  close  vowels  (i,  v),  and  a  preference  for  the 
fu-forra  of  conjugation.  There  are  two  groups  of  MoWc 
dialects.     The  first  includes — 

1,  .4»Mi(/c  J!nJ;an  (Lesbian)  of  Lesbos  and  the  neighbor- 
ing   coast.      'Attu  =  aTTO.  Kperos  =  KpaTO?  :    ai?  ot?  ffOm    artel's, 

thus  accus.  fioicrai;  =  ^oOua?,  Adyoi?  =  Xoyov^  {the  Lesb.  datives 
being  (loiVmo-i.  Aoyoicri) ;  fondness  for  doubled  consonants, 
pdAAa  =  ^oiiA^.  ift^ifxa^  ive^a:  general  retraction  of  the  ac- 
cent, and  dislike  for  the  rough  breathing,  vniics  =  ujitis. 
This  is  the  language  of  Alcffius  and  Sappho,  often  called 
simply  -1^0110. 

2.  ArcurHnn. — 'E;  for  i(,  Kav  for  ko  {=iv).  itarv,  iwv,  for 
KaTi,  iircS;  <«AAo),  SeAAu  for  /SaAAu  ;  subjunct.  3  pi.  in  -lowi; 
genitive  of  1st  dec],  in  au,  ^a^iov  =  ^ijjuias. 


3.  Cyprian. — 'Ic,  lirip  for  iv,  Vltip  ;  kLv  for  ^vvj  ep  for  apa, 
t^opa  for  &vpa.. 

The  second  group  comprises — 

4.  Tliesealintl. — ^avxva  =  5d^vri.  uv^ava;  ov  for  o),  as  TOtJl* 

iroAtTaoui'  =  Twf  TToAiTwi'.  -yi-oiJ/ias  —  yi-oi^T)? ;  genitive  of  2d  decl. 
in  01.  Aoyoi  ^=  Aoyov,  and  dative  in  ov,  tov  koh'oO^tw  KOtviZ  f 
iota  subscript  omitted,  to  apx«  ra  eourot  -~  rfi  apxjj  T/}  iavTOv. 
b,  Birolian. — ^afd,  Pavr)KO^  ~  yvvri.  yvvai.<6^ ;  6  for  ^,  US 
Svyov,  ypafj-fxariSSui  =  ^uyoc,  ypa/ifiaTi^'w  ;    .'^>    pers.  pi.   in  I'di,  .IS 

e;^a,i',>i  =  fX<otTi :  a  very  peculiar  vowel-system  by  which  many 
of  the  long  vowels  and  dijihthongs  are  replaced  by  others, 
61  standing  for  tj  and  p.  -q  for  at.  and  a,  t  for  ti ;  in  the  later 
stage  V  stands  for  oi  and  w,  ov  for  long  and  sometimes  for 

short  V  ;  e.xamples,  "HoAeia  =  .-VioA^a,  FcAan^u  =  'EAaTetotw, 
TOlivtt  =  TUVT),    Tpayci^vSos  =  Tpayto^os     (-aot56?).       E     Olten     DC- 

comes  1,  FfTia  =  eTea.  The  dative  sg.  of  1st  and  2d  decl. 
ends  in  earlier  times  in  ac  and  oi  (raZ  oSoi—rp  o^<Z),  but 
sometimes  in  the  Latin-like  diphthongs  ae  and  oc  {IIAovxae, 
AibivvfToe) ;  in  later  times  in  rj  and  v  (t^  o50).  SauKpareis 
stands  for  SwjcparT);. 

6.  Etean. — Fondness  for  a-sound ;  aScipcr,   Fapyof,  irap, 

Fparpa,  p-a.  ia  ~  cSeiper,  tpyov,  Trcpt,  p^Tpa,  fi^,  clij,  WOrds  ID 
which  even  the  Doric  has  «.  ij. 

B.  DoRH'. — All  Doric  dialects  have  »ies  for  me"  in  1st  pers. 
pi. ;  vTL  in  3d  pers.  ])1.  (Aeyoirt  for  Aeyoyat) ;  future  in  o-iw  for 
ffto  :  gen.  pi.  1st  decl.  in  av,  gen.  sg.  masc.  iu  a,  iroAiTa  TroAiTof 
=  iroAiTou.  iroAiTiLi/ ;  all  contract  ae  to  7).  The  Doric  dialects 
divide  themselves  into  strict  and  mild;  the  strict  having ij 
and  ut  for  Attic  ti  and  ov  in  certain  cases,  as  pdaa,  Sa^u, 
TnJiJCTa,  ^x<»' = /">"<"'>  6i(iov,  Ti*ti(ro,  elxoi- ;  the  mild  agreeing 
with  the  Attic. 

1.  Strict  Z)onV,  spoken  in  Crete.  Magna  Gra!cia,  Laconia, 
Cyrene.  Best  known  from  the  celebrated  Ileraclcan  tables, 
showing  the  dialect  of  Heraclea  in  Italy.  The  Laconian 
and  Cretan  dialects  had  much  that  was  peculiar,  the  former 
a  for  T>.  ov  for  V,  and  p  or  the  rough  breathing  for  a  (ai6p  = 
dm.  Jrii  =  iraira,  povfiiiUt  =  p.v»iiei),  the  latter  i>i>  for  a&,  TT 
for  ^,  (■?  preser\  cd  (  Fciiroi3t>w  =  eiiratrdw,  Triiya  =  Zyjva,  tovs 
jrpetycvTat's  =  Tous  :rpC(rj3ei;Tds). 

2.  Miid  Dnrir,  spoken  in  Rhodes.  Mclos,  and  some  other 
islands,  in  Megara,  Argos,  Corinth,  Corcyra,  and  Sicily. 
The  Slegarian  had  xpjjMu  =  xPTis",  etc.  The  Argive  pre- 
served rs  like  the  Cretan. 

3.  A  special  group  is  the  Nnrtlicrn  Doric  of  Phocis,  Lo- 
cris,  etc.  This,  though  counted  among  the  mild  dialects, 
approaches  the  strict  in  some  points.  Peculiar  is  the  use 
of  iv  for  eii  with  accus.. of  -on  in  dat.  pi.  3d  decl.,  as  FeWois 
=  Itco-i.     The  Locriiin  has  e  = «'«.  or  for  <r»  in  verbal  forms 

^XP^TTUi  =--  xp'JO'tJuj),  iraTcipa,  d/iopa  for  naripa,  y]p(pa. 

C.  Ionic,  including  Attic,  which  is  but  a  brtinch  of  Ionic. 
Characteristic  of  the  Ionic  is  the  wholesale  change  of  long  a 
into  rj,  the  particle  ai'  =  <a,  Kf,  and  the  loss  of  digamma. 

1.  Attic,  the  chief  literary  dialect.  It  retains  long  a  in 
certain  positions  (npiiraio,  iro^iv.),  and  admits  contraction 
freely,  verging  thus  toward  the  Doric,  but  avoiding  the 
monotonous  frequency  of  the  a-sound  (TTAaTeiao-/xo?)  in  that 
dialect,  as  well  as  the  Ionic  predominance  of  the  c  It  was 
by  holding  this  middle  position  the  better  fitted  to  become 
the  universal  Greek  language. 

2.  Ionic  of  the  Asiatic  coast,  often  called  simply  Ionic, 
distinguished  by  dislike  of  contraction  and  tolerance  of  suc- 
cessive vowel-sounds  (STjiowti-),  including — 

(n)  Old  Ionic  of  the  Homeric  poems  and  all  later  epics, 
a  partly  conventional  and  artificial  language,  containing 
much  that  is  extremely  ancient  (genitive  in  oio.  endings  fii 
o-i  in  subjunctive,  futures  and  aorists  with  atr,  traces  of  di- 
gamma), side  by  side  with  forms  of  a  later  stage. 

(6)  The  so-called  Xctc  Ionic,  the  spoken  language  of  the 
Asiatic  lonians;  its  local  variations  arc  no  longer  traceable. 
It  is  known  to  us  by  the  writings  of  Herodotus  and  Hippo- 
crates. It  has  K  for  TT  in  interrogatives.  The  predominance 
of  vowels  gives  it  a  soft,  eflfeminatc  character. 

Alphabet. — Though  not  strictly  a  part  of  the  language, 
the  alphabet  may  receive  some  notice  here.  The  Greeks 
received  their  letters  from  the  Phoenicians,  at  what  time  is 
uncertain,  but  our  earliest,  very  rude  and  primitive  in- 
scriptions are  not  older  than  G50  b.  c,  and  the  Homeric 
poems  make  no  mention  of  writing.  The  Phoenician  al- 
phabet of  22  signs,  ending  with  T,  was  increased  by  a  new 
vowel-sign  Y  at  the  end,  and  later  by  the  letters  *,  X,  *,  but 
these  last  two  were  differently  employed,  the  western  Greeks 
using  the  sign  X  for  the  sound  .r  (so  too  the  LitinsL  and 
*  for  ch,  while  with  the  eastern  Greeks  the  X  was  ch  and 
* ps.  The  letter  H  was  employed  by  the  eastern  Greeks 
as  X.  but  dropped  by  the  western.  The  Phoi^uician  alphabet 
furnished  two  signs  for  « ;  after  some  fluctuaticm  one  of  these 
was  dropped.  The  original  forms  of  the  letters  were  by  no 
means  those  familiar  to  us;  they  vai-ied  much  with  times  and 
places,  and  became  fixed  about  as  we  know  them  in  the 
fourth  century  B.C.  The  letters  at  first  were  turned  (3.  M), 
and  the  writing  proceeded  from  right  to  left;  this,  however, 
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was  early  reversed.  E  and  O  stood  originally  for  the  long 
as  well  us  the  short  e  and  o  sounds.  H  rcpresontinj;  the  rough 
breathing  h.  The  lonians  first  began  the  pnietioo  of  using 
H  for  the  long  i-,  and  invented  the  sign  n  for  the  long  J. 
This  mode  of  writing,  and  with  it  the  complete  Ionic  al- 
phabet, became  general  about  100  b.  c,  superseding  the 
older  alphabets.  Breathings  and  accents  were  unused  till 
long  afterwards.  Capitals  only  were  known  to  the  ancients ; 
the  cursive  letters  familiar  to  us  developed  themselves  in 
the  meilioeval  period. 

PRovrNoiATioN. — The  vowels  in  the  classical  period  were 
soun<led  as  in  Italian  or  German,  except  that  v  had  early 
assumed  in  most  dialects  the  sound  of  the  French  «;  the 
diphthongs,  at,  ti,  oi,  av,  tu,  vt  sounded  as  in  'ly.  rem,  boi'l, 
hoif,  Uwy  we;  the  i  in  a  tjw  was  distinctly  heard:  ov  assumed 
curly  a  simple  sound,  as  in  yoirth  =  Uoman  m.  The  guttural 
nasal  («  iu  ink)  was  expressed  by  y,  but  sometimes  by  v. 
The  aspirates  0.  ^,  ^  "'^-'re  at  first  tonues  with  following 
broatbiiig,  as  in  ha/>/iazard.  porAook,  bloc/rAead;  later  they 
came  to  be  merely  spirants  (/,  Eng.  th;  (ler.  cA),  probably 
through  the  intermediate  stage  of  affricates  ftenues  with 
following  spirants),  ;j/,  tth  (as  heard  in  cifjhth),  and  h-h 
(as  in  Ger.  kUkcheu).  F  where  pronounced  sounded  like 
Eng.  ir,  ^  was  like  dz. 

Pno.s-nTic  Rf.latiossto  Pauent  LANcrAGE. — The  origi- 
nal Indo-European  tongue  had  but  three  vowels,  a,  t,  «, 
£  and  o  were  later  developed  as  variations  of  a.  Hence, 
Greek  e,  o,  a  all  respond  to  original  ii,  and  tj,  ut,  d  to  original 
a.  Cduiparo  ano,  inC  With  Sanscrit  opn,  api,  cdSa,  i}Sv<;,  iLkv^ 
with  Sans,  svud,  svdifu»,  d'lus.  In  some  cases,  however, 
Greek  o  =  original  d  as  contrasted  with  e  =  original  a,  thus 
<^<Spo5  =  Sans,  bhdras  as  opposed  to  </)e'pto  =  hhnrdmi.  This 
interchange  of  «,  o,a  in  root-syllables  frpeVw,  eTpaTrof,Tpoiro?) 
plays  an  important  part  in  Greek.  Greek  i)  is  mostly  of  late 
origin^  having  been  developed  from  a  since  the  separation 
of  the  dialects;  the  Doric  and  -^Eolic  dialects  have  mostly 
retained  o,  asaiu?  fori^5ir'?,  yet  not  always,  for  tJ^fip.  ^i^,  Mij^ojLiai,  i 
and  many  similar  arc  Doric.  Greek  i,  v  come  chiclly  from 
original  i,  ",  Tt'?,  l-fj.fv=kis,  {-/Hani;  ^vyov  =Jnf/ttm  ;  but  in 
rare  instances  they  are  merely  further  attenuations  of  e,  o, 
Ionic  ioTtTj  =  co-Tt'tt ;  vvf  =  Lat.  nor,  orig.  tit{/:tis;  so  ^Eol. 
Iv,  aTTw  =  t'l',  ano.  The  di])hthong8  ac,  ei,  01  all  correspond 
to  original  ai;  av,  «u,  ov  to  original  an.  They  have  to  a 
large  extent  arisen  from  amplification  of  the  simple  i  and 
«  by  the  process  known  to  the  Sanscrit  grammarians  as 
fftina;  e.fj.  FoiSo,  tXtxi  (origin,  vnida,  itimi.  Sans,  rcdtt.  emi)^ 
from  roots  rid,  i;  irtv^trai  ( Sans.  hndhfitv — i.e.  hatidhfttnl). 
Kisowhere  the  diphthongs  have  arisen  from  the  accidental 
concurrence  of  two  vowels,  as  yeVei  from  yeff((r)i,  by  the 
dropping  of  tr.  From  the  aVjove  rule  of  correspondence 
must  be  excepted  the  spurious  diphthongs  «  ami  ou,  to  be 
spoken  of  below.  The  so-ealled  improprr  dipbthorigH,  a,  n, 
u>,  r]v,  <av,  are  specifically  Greek  and  of  secou'lary  origin, 
the  result  of  contraction.  Of  consonants,  a-,  k,  y,  t,  S,  it,  $ 
answer  in  general  to  the  same  souncis  in  the  parent  lan- 
guage: the  aspirates  x»  >*-  4'  to  original  f/A,  rM,  fdi:  compare 
i-\a\v<;f  Ti'dTjfit,  4iT)jui  with  Sans.  InyhuHf  dudkntni,  hhdtni. 
The  nasals  ij-,  v  ~  Indo-European  m,  n,  but  v  final  often 
represents  an  »i,-  ^vy6-v  —  Lat.  /ityfi-?/!.  Greek  p  =  original 
r;  A  responds  to  either  /  or  r  of  cognate  languages,  though 
it  is  now  mostly  held  that  all  I's  were  origiriaily  j-'s.  To 
the  semi-vowelH  r  ( ip)  andj  (i/)  of  the  cognate  tongues  an- 
swer in  <.ireek  F  and  / ;  this  last,  though  never  written,  was 
a  Greek  sound  in  the  pre-historic  period  ;  it  was  afterwards 
partly  vocalized  to  t,  partly  lost,  but  has  left  many  traces 
of  itself.  It  should  be  noted  that  theso  two  semi-vowels 
interchange  freely  with  their  related  close  vowels  i'  and  ». 
The  double  sounds  f.  \i/  arose  in  various  ways  too  compli- 
cated to  be  here  detailed.  Z  is  mostly  the  product  of  a 
union  of  fi  or  Y  with  following  i  (/) ;  when  initial  it  responds 
to/of  other  languages;  ^vyav  ^JHijitm.  The  Greek  ron^h 
breathing  is  (except  where  of  secondary  origin)  a  remnunt 
of  a  lost  consonant  (tr,  F,_;"),  and  never  corresponds  to  Latin 
or  Sanscrit  A. 

PnisriPAi,  Phonetic  Tkndknciks. — 1.  Diiiappearauce  of 
CinimnifiutH  was  tile  most  prolific  cause  of  changes  of  form  in 
Greek. — ./  wa-i  lost  in  thi"  earlient  times;  F  disappeared 
entirely  in  the  Ionic  branch,  and  to  a  great  extent  in  the 
others:  it  remained  most  persistently  when  initial.  £  falls 
out  between  two  vowels  and  at  the  beginning  of  a  word  ; 
yeV^o?  from  yryrtr-o^  (Lat.  tfrtur-iH  for  ffrnrtt-iii),  p^o^  from 
<rpoFo5.  The  riMigli  breathing  river  initial  p  is  usually  a  trace 
left  of  a  lost  (7-  or  F.  Many  words  have  lost  initial  aF,  as 
ifSvv  from  ffFaBuc  (Lat.  (itvi(f/)ri'«,  Eng.  mrrrt).  Other  ct)n- 
honants  than  these  do  not  fall  out  when  standing  atone,  but 
diflieult  comiiinations  of  consonants  may  be  lightened  ;  t,  fi,. 
d  regularly  disapjiear  before  a.  The  combination  r?  is  es- 
pceially  disliked,  und  is  got  rid  of  by  nearly  all  dialects, 
\isiially  by  dropping  the  v.  2.  (■hniujrH  of  Voniionantn. — I 
often  turns  a  preceding  T  to  (T,  though  not  in  all  dialects: 
«iK(Kr(,  irAouatOf  ( from  irAoCroc),  ^r^ai )  but  Doric  Ft'tart,  irAouTioCf 


4>ari.  Less  often  u  exerts  the  same  influence :  Doric  rv  (Lat. 
tn)  becomes  <rv.  T,  5,  &  before  ix  become  tr,  but  not  univer- 
sally :  Ionic  llt^tv,  Doric  ^t&it.6<;  or  tc,?mo«  for  Attic  latxtv, 
tJea^io?.     Assimilation,  either  total,  as  hti.y.a  (.Eol.  oirira)  for 

OTT-fjia.  or  partial,  as  fV3iA<ii',  v^Vpon-Tnt  for  ti'  ^oAcri-,  -ye-ypo^- 

Tai,  is  frequent.  Metathesis  (transposition  of  a  vowel  and 
consonant)  occurs  in  root-syllables,  ehieily  affecting  liquids 
and  nasals:  c-iJaf-oc  &vii-<rKb>.  Noteworthy  is  the  sponta- 
neous generation  of  (i  between  ^p,  tiK  and  5  between  rp.  cA ; 
ai'Spdt  for  ^^(elpo?,  ^c>3Aw«a  for /i.c>AaHca  ;  SO  French  chamfn-t-, 
ccndye>i  from  r<tm{t)ni,  cin{r)n»:  when  initial  the  ju,  v  are 
dropped;  (p.)0Au>a(ca>,  (/ij^poTo?  for  (xAw-ctkw,  fipo-ro?,  roofs 
fioA,  fxop.  A  tenuis  occasionally  develops  aspiration  with- 
out special  reason  ;  Tonic  StVofiat  becomes  in  Attic  £^xoM«t : 
to  these  secondary  aspirates  the  Attic  is  most  partial.  Not 
infrequent  change  of  organ  in  mutes  is  seen  in  the  com- 
parison of  the  dialects  or  of  kindred  languages:  ttoC,  Ionic 
KoO;  jSaAAw,  .Arc.  ae'AAw;  TTtaffia  (i.  f.  neK-Jt^)  Lat.  coqn-o; 
ircVxe,  /Eol.  Tre>ire,  Lat.  (ptiiirpir;  ti?  Lat.  quit,  etc.  This  is 
the  result  of  tlio  operation  of  pftruaitic  j  and  v  on  the  gut- 
turals. Tn  sueh  cases  the  guttural  is  always  the  original 
sound,  chani^ed  by  v  into  a  labial  {h — kr{qn) — p)  and  by _/ 
into  a  dental  {h — kj — i).  Tho  middle  stage  is  often  retained 
in  Lat.  qn;  Aci'irui  =  li(ii)qiio,-  other  examples  above;  and  a 
trace  of  it  is  seen  in  the  doubled  n  and  t  in  Homeric  on-irw?, 
oTTt  (6»cFu«,  oKJi);  cf.  [TTTTos  (itFo?,  cqitwi).  The  vowel  i  or 
its  consonant  form  J  unites  with  preceding  6  or  y  to  form  ^, 
with  K,  T,  X.  &  to  form  a-(T  or  tt.  This  is  regularly  the  origin 
of  o-tr  (  =  Tt)  and  ^  in  Greek  :  ne^oq  ^  n-eS-to?,  iKd<r<Tu}V  =  «Aajf" 
loiv ;  so  .Eol.  Kopia,  Co.  for  xapSia,  &id.  The  process  is  the  same 
as  in  Italian  mezzo  (mcdixiH),  French  fare  Ifacicn).  J  has 
furthermore  the  power  of  generating  a5-8ound  before  itself, 
with  which  it  unites  to  form  a  <;  so  ^  comes  to  stand  for  j\ 
as  ^vyov  ='Jiif/Hni,  verbs  in  -a^ui  and  -i^w  from  a-Jio.  i-jW.  So 
Italian  f/id  from  d-Ja;  Lat.  /am.  The  lia-otians  and  others 
dropped  here  tho^,  and  said  dvyof,  -a55w.  In  the  same  mnn- 
ner  the  B  at  the  end  of  such  feminine  noun-stems  as  'EAAa-5, 
ept-S  represents  an  added  /.  '.\.  Contraction  of  vowehy  which 
are  brought  together  mostly  by  the  loss  of  intervening  con- 
sonants. The  rules  for  Altic  ean  be  found  in  any  (Jreck 
grammar,  but  the  usage  of  the  dialects  difTercd  much  ;  thus, 
ae  gave  in  Doric  tj,  enVij  —  Att.  kvUoi',  €c,  oo  gave  in  strict 
Doric  ri  and  w;  ay^rat,  tVirw  =  Att.  ^yei-ai,  tirn-ov.  The  con- 
traction of  unlike  vowels  seems  to  have  been  preceded  by 
assimilation,  and  the  epic  dialect  sometimes  preserves  theso 
intermediate  forms,  as  opoiu,  a.lrida<x&<,  from  opdiii,  aWidttj&t. 
Contraction  is  only  one  means  of  avoiding  hiatus  (concur- 
rence of  vowels) ;  others  are  synizcsis  (a  forcible  utterance 
of  the  two  vowels  in  one  syllable)  and  transfer  of  quantity, 
as  vtuii;  for  va6<:;  these  last  afford  only  a  partial  relief.  At 
the  end  of  a  word  hiatus  may  be  removed  by  elision.  1. 
Rejection  of  vowelt. — Besides  the  loss  of  vowels  between 
consonants  (syncopation),  common  in  all  languages,  the 
Greek  especially  drops  the  close  vowels  i,  v  between  other 
vowels,  chanf^ing    them    first  into    the    semi-vowels    F,  _/: 

'Ai^i-aia.  "At^caa  ;  ^ao-tAcy-o;.  ^ao-iAeF -o;.  /SafftAt'os.  5.  T^l'- 
cariniiH  lentjthoiiiiff  if  a  vtiirel  in  compensation  for  an  omit- 
ted consonant,  an  imjiortant  process  but  imperfeetly  under- 
stood till  recently.  There  are  two  very  different  cases  of 
it.  (a)  When  fi,  v,  p,  A  (rarely  o-)  arc  dropped  before  auothi-r 
consonant,  tho  preceding  vowel  is  lengthened  to  compensate 
for  its  loss  of  position  :  the  cnmnionest  ease  is  {v)it.  The 
dialects  differ  widely  in  respect  of  this  process.  The  Les- 
bian often  avoids  it,  contenting  itself  with  assimilation  of 
tho  consonants.  Otherwise  it  replaces  omitted  v  by  i.  Ex- 
amples arc — itr-m,  Lesb.  <m^'.  strict  Doric  rjfii.  Tonic  and 
mild  Dor.  df^i  ;  Aorist  ifxey-a-a,  Lesb.  rixtyt-a,  str.  Dor.  tfirjvat 
mild  Dor.  lon.tfittva;  fti'-FoT,  Lesb.  ft'ei-ot,  Ionic  fWi-ot,  -At- 
tic and  other  dialects  f ceo? ;  n-ac-o-o,  Lesb.  naiaa,  other  dial. 
na<ra:  ^evtra,  str.  Dor.  ^rjara,  other  dial,  deio-a :  tiov-<ra,  Lesb. 
fioitra,  str.  Dor.  fjiCi<Ta,  mild  Dor.  Tim.  /loCo-a :  rdi's  retained 
by  Cretans  and  Argives.  other  Dorians  tw?  to?  and  tou?, 
Ionic  Tout,  Lesb.  Toi«l  The  Ionic,  Attic,  ami  mild  Doric 
lengthen  t  and  o  to  the  false  diphthongs  tt,  ov,  which  must 
be  carefully  distinguished  frcun  the  genuine  ft  and  on.  na 
tiiey  were,  ini-arly  times  ul  least,  neither  written  nor  sounded 
lis  liiphthongs.  'i'be  S!ini«'  is  true  of  the  «■  ainl  oi>  whieli  arise 
from  the  eoiilraction  of  <t,  oc,  oo.  co.  (/')  Wh.n  F  or  j  dis 
iippears  hctircm  two  voireln,  the  former  vowel  may  bo  length- 
ened, e  and  o  becoming  ij  and  w.  never  <i  or  ovx  fiaatXtf-ov 
beeonn  s  fia(Ti\^oK.  The  length  thus  attained  is  ineonstant, 
it  often  shifts  to  the  other  \o\veI  Oa<TiA^w«)  or  disappears 
altogether  {^aviKio^).  fi.  Tran<*poHiiion  of  Iota. — I  (or  j) 
has  the  power  of  sjiringing  over  a  oonsonnnt  and  intruding 
itself  into  the  previous  syllable:  TfiVw  for  Tfi'-_/w.  So  the 
verbal  forms  A^y^*^  ""d  A/yn^T)  eonie  from  Ary'-*'''.  Acy*  ti. 
7.  Proihenin  of  vowel  at  beginning  of  a  word,  to  assist  in 
tho  enunciation  of  a  difficult  consonant  or  eonibinatinn  ;  fio 
in  Italian,  i-Mcrirerr;  FroiuAx.ettpril  (Hpiritnn) :  j^^^^or  ix^trt ; 
often  before  F.  where  it  remains  after  the  hitter's  disapprar- 
anoc;  ac^Aoi'f  JtiVoo'i  for  a-F*^\ov,  ^-Fcifco<rt;  oven  belor*'  a 
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simple  liquid  i-pvdp6^  =  rnher.  S.  At  the  end  of  n  word 
vowels  and  consonants  crumble  away  as  in  other  languages  ; 
peculiar  is  the  law  that  no  consonant  but  p.  p.  o-  can  end  a 
word.  The  others  mostly  drop  off:  -yiAo.  for  yaAoxTj  t,  6,  S 
may  become  <r;  Ms  for  5o*(0-  A  v,  sometimes  fixed,  some- 
times movable,  attaches  itself  to  some  final  syllables :  1st 
pers.  pi.  -ixe-v,  Dor.  -/ies,  Lat.  -iinia;  dat.  pi.  -tri  or  -ai-v. 

IsFLECTios. — 1.  Of  NunnK. — The  eight  cases  of  the  Indo- 
European  language  are  in  Greek  reduced  to  five  (nominative, 
accusative,  genitive,  dative,  vocative).     The  lost  ones,  ab- 
lative, locative,  and  instrumental,  are  preserved  only  in 
adverbial  forms,  though  the  Greek  dative  sing,  of  3d  de- 
clension and  the  dative  plur.  of  all  declensions  are  the  orig- 
inal locative  forms.    Other  locatives  arc  o'licoi,  x<»>"»'  {humi); 
instrumentalsareKpu.f.,",,i^i(t.  The  ablative  is  preserycdin  the 
common  adverbs  in  -ui?  ;  <rocf)i!,  originally  (toiJhut,  like  Latin 
honi-,{d).     The  Greek  nominal  stems  end  in  long  a  (origi- 
nal d)  1st  declension,  o  (orig.  a)  2d  declension,  and  in  close 
vowels  diphthongs  ami  consonants,  3d  declension.     The 
case-endings  show  the  closest  relation  to  those  of  the  San- 
scrit and  the  parent  language.    They  are,  in  the  oldest  au- 
thenticated Greek  forms,  as  follows :  For  o  and  a  stems ; 
nom.  sg.  !,  gen.  (cr)io,  dat.  ai,  aec.  v,  nom.  pinr.  i,  gen.  mv 
or  (cr)(ui',  dat.  itrt,  aec.  >'9.     For  consoniint  and  close-vowel 
stems  ;  nom.  sg.  s,  gen.  oj,  dat.  i,  ace.  v  or  a(v),  nom.  plur. 
es,  "en.  uiv,  dat.  <ri  or  atro-i,  aoc.  n  or  as.     Neuters  in  noin. 
ace.  pi.  have  the  ending  a;  in  nom.  ace.  sg.  they  have  in 
the  consonant  declension  no  ending,  but  the  o  stems  take 
the  accusative  ending  v.     The  Greek  has  retained  the  dual 
number  more  fully  than  most  of  the  related  languages, 
though  only  in  two  casa  forms;  its  endings  are  e,  ow.     Vo- 
oativ'e  cases  proper  have  no  ending.     The  union  of  stems 
and  endings  gives  rise  to  many  phonetic  changes  in  accord- 
ance with°principle3  explained  above.     2.  Of  Pmnouns.— 
The  flexion  of  pronouns  differs  in  many  points  from  that 
of  nouns,  and  is  too  complicated  to  be  discussed  here.    The 
relations  of  the  personal  pronouns  to  those  of  the  parent 
language  may  be  seen  thus  :  £y<^  =  °"g-  ajluim;  ^e,  <re  (Dor. 
Te),lirF)i  =  orig.  ma-m,  tva-m,  sra-m;  jjtie'e?,  iifiees  =  nsmajas, 
jmmajas,  etc.    The  Greek  o,  n,  to  =  orig.  (Sans.)  na,  sa,  tat; 
Tolo  =  tasja,  TOK  =  I'lm,  ttiv  { Dor.  -riv)  =  tdm,  etc.     The  Dor- 
ians and  most  .ffiolians  had  to.',  rai'  in  the  nom.  pi.,  not  ol, 
ai.     The  relative  pronoun  5;.  ij,  o  is  the  Sans,  jn-s,  jd,  ja-t, 
and  has  nothing  to  do  with  the  Lat.  qid.    The  interrogative 
Ti5  is  Sans,  ki-s,  Lat.  quis.     3.  Of  Verbs.— la  no  respect 
can  the  language  claim  greater  pre-eminence  th.an  in  the 
structure  of  the  verb.     First,  in  copiousness  of  significant 
variations  of  form;  G.  Curtius  computes  that  the  Greek 
finite  verb  (excluding  infinitives,  participles,  and  all  peri- 
phrastic forms)  has  219  different  forms,  in  contrast  with  81 
of  the  Latin,  38  of  the  Gothic,  243  of  the  Sanscrit;  the 
Sanscrit,  though  nearly  as  copious,  being  far  inferior  in  the 
practical  use  of  the  iiiflections  to  express  fine  distinctions 
of  sense.     Secondly,  the  Greek  alone  of  all  Indo-European 
languages  has  preserved  intact  the  original  distinction  of 
the^tenses.     It  never  allows  the  perfect  to  become  a  mere 
preterite,  and  it  has,  in  its  use  of  present  and  aorist,  care- 
fully kept  up  the  distinction  between  continued  and  mo- 
mentary action,  which  enables  it,  for  example,  to  express 
directly  such  differences  as  "be  ill"  and  "fall  ill,"  "weep" 
and  "burst  into  tears,"  which  we  accomplish  only  by  cir- 
cumlocutions.    The  Greek  finite  verb  has  three  voices;  bo- 
sides  the  active  and  the  passive,  the  middle  voice,  represent- 
ing the  subject  as  acting  upon,  for,  or  with  himself;  this  is 
made  the  means  of  many  fine  distinctions.     The  middle 
and  passive  are  distinguished  in  form  only  in  future  and 
.aorist,  and  here  the  distinction  is  not  vei-y  old,  and  not 
uniformly  kept  up.     Besides  the  indicative  and  imper.ative 
moods,  there  are  two  oblique  moods— subjunctive  (conjunc- 
tive) and  optative.    The  tenses  fall  into  three  groups,  repre- 
senting continued,  momentary,  and  completed  action.    The 
distinction  of  time  belongs  to  the  indicative  only ;  its  seven 
tenses  being  thus  classified: 


Preaetit, 

Past, 

Future, 


Continued, 
Present, 
Imperfect, 
Future, 


Momenfarif. 
Aorist, 


Completed. 
Perfect. 
Pluperfect. 
Future  Perfect. 


The  oblique  moods  do  not  distinguish  time,  and  have  three 
tenses  only,  the  (wrongly-named)  present  for  continued,  the 
aorist  for  momentary,  the  perfect  for  completed  action.  The 
structure  of  most  of  these  tenses  is  inherited  from  the  parent 
language.  The  present  and  imperfect  are  often  distinguished 
bv  som'e  amplification  of  the  stem  of  the  verb ;  this  is  of 
several  sorts,  and  furnishes  the  best  ground  for  a  classifi- 
cation of  verbs.  The  so-called  second  aorist  lacks  this,  and 
is  thus  distinguished  from  the  present.  The  perfect  and 
pluperfect  have  for  their  characteristic  the  reduplication, 
primarily  a  repetition  of  the  initial  syllable.  All  these  tenses 
exist  in'two  forms  (called  respectively  the  ^-conjugation 
and  the  ^-conjugation),  as  they  are  with  or  without  a 


certain  vowel  (thematic  or  connecting  vowel)  appended  to 
the  stem:  most  verbs  follow  the  foimer.  The  future  and 
the  so-called  first  aorist  are  composite  tenses,  formed  hy 
adding  to  the  stem  an  old  future  and  an  old  preterite  of  the 
substantive  verb :  these  have  in  Greek  the  form  of  -<rj<a  and 
-tra,  originally  as-Jdmi  and  as-am.  The  future  perfect  is 
peculi.arly  a  Greek  formation ;  the  same  is  true  of  the  passive 
aorist  and  future,  but  their  origin  is  less  ]ilaiu.  The  Greek 
has  preserved  dual  forms  of  the  verb  in  the  2d  and  3d  per- 
sons. The  personal  endings  of  the  verb  vary  for  the  difi'er- 
ent  moods  and  tenses,  being  more  or  less  fully  retained,  but 
are  reducible  to  the  following  oldest  Greek  forms :  1.  For 
pres.,  perf.,  fut.,  and  subj. ;  active  sing,  m,  ai,  n ;  plur.  /i«, 
Te,  (ci)i'Ti  ;  dual  Tov  ;  passive  sing,  ixai,  o-at,  rat ;  plur.  netrOa, 
are,  (ii.)vTa.i. ;  dual  •nov.  2.  For  past  tenses  and  optative,  ac- 
tive sg.  f,  s,  t;  plur.  |ae9,  Te,  v ;  dual  tov,  rav;  passive  sing. 
fiav,  fro,  TO ;  plur.  t^ea&a,  are,  (a)vTO ;  dual  o'Toi',  trrav.  The 
impersitive  has  separate  endings.  Participles  and  infini- 
tives, the  latter  being  the  dative  of  a  verbal  noun,  are  formed 
from  present,  aorist,  perfect,  and  future.  There  is  also  a 
rare  future  optative,  a  special  Greek  development. 

Formation  of  AVords. — The  sutBxes  by  which  nominal 
stems  are  formed  from  roots  are  part  of  the  inheritance  from 
the  parent  language.  The  chief  ones  are — a,  o,  i,  i> ;  «o,  to, 
(uo,  1-0,  (10,  Ao,  Fo,  10  (and  the  corresponding  na,  etc.),  es,  as, 
ey,  ov,  Ttjp,  Top,  and  various  compounds  of  these.  Nouns 
derived  from  verb-stems  are  called  primary ;  those  derived 
from  other  noun-stems  are  called  secondary ;  thus,  S6-<ri-!, 

Kpi-T^-s   irpeo/Sev-Tv;-!    are    primary,    but    SUa-LO-t,    irpeo-puTij-s 

are  secondary,  derived  from  a;«i),  Trpeo-^ii-s.  The  commonest 
secondary  suflix  is  lo  (m) ;  before  it  o  is  dropped;  iTra-ios 
from  iiriro-s.  Another  is  F evr  (xa-p^-^ "■''>  nom.  xap'-"s).  sig- 
nifying "abounding  in."  The  cumparativc  suffixes  lov  or 
10!,  Ttpo,  and  the  superlative  loro,  Taro,  deserve  mention.  To 
few  of  these  sufiixes  can  a  uniform  meaning  be  attached,  as 
that  of  the  doer  to  tt/p.  In  compound  words  two  stems  are 
united;  the  latter  only  is  inflected,  i7r7ro-KO(»o-5.  The  Greek 
is  rich  in  compounds,  but  they  rarely  contain  more  th.an 
two  members,  avoiding  the  unwieldy  and  obscure  combi- 
nations of  the  Sanscrit.  Verbs  (calleil  denominative)  are 
freely  formed  from  nouns ;  they  end  mostly  in  oio,  cm,  oco, 
originally  a-Xf*i),  etc.,  the  first  vowel  belonging  to  tho 
noun-stem ;  <j>iAt-u  from  <j>i\o-^,  with  o  changed  to  e.  A 
variation  of  ao>  is  a^u  ;  just  so  i^io  m.akes  verbs  from  i-stems. 
From  the  stems  of  denominative  verbs  other  nouns  may  bo 
formed  in  tho  same  manner  as  from  roots. 

Accent. — The  accent  of  the  Greeks  was  not,  like  ours,  a 
stress  on  a  particular  syllable,  so  much  as  an  elevation  in 
pitch.  It  is  confined  to  the  last  three  syllables  of  words. 
The  ordinary  tone  of  accented  syllables  is  called  acute 
(marked  '),  and  when  it  falls  on  long  vowels  extends  to  the 
end  of  the  same.  But  long  vowels  in  either  of  the  two  final 
syllables  have  sometimes  the  high  tone  restricted  to  the  first 
half,  the  voice  descending  on  the  last  half:  this  kind  of  ac- 
cent is  called  circumflex  (marked").  If  the  final  syllable 
of  a  word  be  long,  the  tone  can  in  no  case  stand  farther 
back  than  the  end  of  the  penultimate  vowel ;  that  is,  the 
circumflex  cannot  stand  on  the  penult  nor  the  acute  on  tho 
antepenult — ivi>piii7oi!,  not  an»pu>?rois  or  ai'dpCiTroK.  The  ac- 
cent of  most  words  is  reccssirc,  going  as  far  back  as  this 
rule  will  allow;  but  in  some  words  it  adheres  to  the  ulti- 
mate or  penult.  An  acute  at  the  end  of  a  word  is  lowered 
in  pitch  if  other  words  follow  in  close  connection ;  so  arises 
a  third  variety  of  tone,  called  ijrare  and  marked  '.  Some 
short  words  (enclitics  and  proclitics)  have  no  accent  of  their 
own,  leaning  on  the  preceding  or  following  word. 

Syntax. — The  structure  of  Greek  sentences  is  natural 
and  unfettered,  giving  rise  to  many  coUoquial  idioms,  and 
admitting  many  slight  inconsistencies  fthieh  are  not  looked 
upon  as  blemishes.  The  rules  are  singularly  flexible,  the 
variety  of  possible  constructions  very  great.  As  peculiarities 
of  Greek  syntax  might  be  named  the  frequency  of  attraction 
of  case  in  connection  with  relative  clauses,  the  wide  devel- 
opment of  the  inner  accusative  in  its  different  varieties,  tho 
particle  iv  which  plays  an  important  part  in  the  syntax  of 
the  verb.  The  genitive  and  dative  cases  have  a  complex 
ofiice,  the  former  having  taken  on  itself,  in  addition  to  its 
own,  most  of  the  functions  of  the  lost  ablative;  the  dative 
in  like  manner  those  of  the  old  locative  and  instrumental 
cases.  To  explain  the  Greek  uses  of  these  cases  from  a  sin- 
gle fundamental  notion  is  at  present  unscientific.  The  Greek 
is  the  onlv  Language  of  the  Indo-European  family  which, 
retaining  both  the  subjunctive  and  optative  formations,  has 
kept  them  distinct,  and  made  them  the  basis  of  different 
shades  of  modalitv.  They  have  each  two  uses— a  primary 
use.  in  which  they  have  the  force  of  a  modified  future  (opt. 
of  wishing,  subj.  of  request,  and  in  protasis  and  npodosis 
of  future  conditions) ;  and  a  secondary  use,  in  general  con- 
ditions only,  in  which  they  refer  to  indefinite  frequency  in 
present  and  past  time  respectively,  the  idea  of  futurity  being 
given  up:  =-■—-"■ .: -»,-.-n 


.  toOto  jroi»,  ei  toSto  .roici.)  .="  if  he  (ever)  does 
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(or  did)  this."  The  optative  has  yet  another  use  in  indirect 
quotations. 

Later  History  of  the  Language. — From  the  time  of 
Alexander  (.'i.'iO  b.  c.)  on,  literary  and  political  influences 
gave  the  Attic  dialect  ascendency  over  all  others:  it  became 
the  language  of  the  whole  Greek  world.  The  nationiil  dia- 
lects gradually  disappear,  first  in  public  lite  and  educated 
circles,  last  of  all  auion^  the  masses.  The  new  universal 
speech  takes  the  name  of  common  {«oii'^)  dinUrt.  It  is  a 
slightly  modified  Attic  ;  thus,  for  oTo-t^a,  ia-^ei'.  &tiKvvtt.t,  arc 
said  ol5av,  olhatitv,  hetKvvut ;  besides  ou5cc?.  ov-&ti^  comes  into 
use.  Outside  of  Greece,  in  Syria,  Macedonia,  Alexandria, 
the  hinguagc  was  spoken  with  less  purity,  and  many  cor- 
ruptions crept  in,  the  blunders  of  foreigners  using  the  Greek 
language. 'EAAtjciotoi.  The  language  of  the  New  Testament 
and  the  Scptuagint  is  tinctured  with  such  peculiarities.  So 
arose,  besides  the  icoirn  of  the  educated,  many  vulgar  dialects. 
That  of  Alcxaudria,  for  instance,  had  ^Ai^wo-a*-  for  ^k^ov, 
ikt-nav  for  tkiirov.  The  literary  language  resisted  these  vul- 
garisms, and  kept  itself  couijiaratively  pure.  The  pronun- 
ciation altered  even  more  than  the  form  of  words.  Among 
the  earliest  changes  was  that  of  €i  to  that  of  simple  i,  and 
of  ^  from  dz  to  simple  z.  In  the  first  centuries  of  the  Chris- 
tian era  the  same  corrupting  influences  are  yet  more  actively 
at  work.  B  is  softened  to  our  r,  and  17  yields  to  the  prevail- 
ing itachm,  and  takes  the  sound  of  i ;  these  two  rorruptions 
are  first  detected  in  Alexandria.  The  diphthong  ol  came 
to  coincide  in  sound  with  u;  much  later  both  wore  attenu- 
ated to  I.  Ai  took  the  simple  sound  of  e.  The  diphthongs 
with  u  modify  or  lose  their  second  vowel.  A  and  y  are  soft- 
ened in  sound.  The  quantity  of  vowels  is  confused.  Tho 
inscriptions  of  this  period  abound  in  singular  misspellings 

— jJtos  (froy),  EIcti?  Clcts),  €-n-vt](T£v  (c*ToiT)<rcc),  npcaliotTcpoi 
{irpf<TfivT€poi),  KiTe  (KftTai),  KctTaiouAi^fxo?  (-[ff/io?).  aToj  (avTOs), 

ivKTKedittv  ( -(TKevd^etv).  ilauy  of  these  phonetic  corruptions 
had  taken  place  in  the  Boeotian  language  long  before.  Pe- 
culiar forms  of  this  period  are  -i?  unci  -iv  for  -to?,  -lov  (At^jh^- 
Tpi?,  fxapTupiv),  such  accusatives  as  avSpav,  YVfaiKaf,  confusion 

of  cases  (irapanfivdriij  Trapa  t'ov  irarepa.  <rvv  with  genitive).  The 
cleft  between  tho  vulgar  tongue  and  the  language  of  tho 
literati  widens.  The  Attic  revival  of  the  time  of  Hadrian 
afiFected  of  course  very  few.  Roman  words  are  largely 
adopted — offTTtTio*',  irpivKn}/,  irakdnov.  The  process  of  decay 
went  rapidly' on  after  liyzantium  was  made  the  head  of  tho 
Hellenic  world.  Tho  written  language,  though  clinging 
stoutly  to  ancient  models-,  cannot  hold  its  own,  and  tho 
spoken  tongue  verges  gradually  toward  the  Romaic  or 
modern  Greek.  Tho  use  of  diminutives  for  primitives,  of 
the  accusative  for  the  dative,  of  it-a  and  subjunctive  for  in- 
finitive, of  «is  for  cV,  of  auxiliary  verbs  ^fk<o,  e^w.  arc  among 
the  characteristics  of  this  transitional  stage.  Long  and  short 
vowels  are  no  longer  distinguished,  and  word-accent  is  made 
tho  basis  of  versification.  Inscriptions  of  tho  ninth  century 
show  the  wildest  confusion  in  orthograpliy,  as  n-ai-ayTfa  0eo- 

ruiice  =  iravayia  ©eoTOff,  in'rj  Tot*  itKiajcof  ^-:  eni  Tuic  oiKeiaJCuiv, 

The  eomplctest  Greek  grammar  is  that  of  Kiihner  {Aun- 
fuhrliche  G  mm  mat  Ik,  2  vols. ;  2d  ed.  Hanover,  LS70).  No 
full  exposition  of  (Jreek  historical  grammar  yet  exists,  but 
Curtius's  work,  Da»  Grievhische  Vtrbnm  fist  vol.,  Leipsic, 
l.S7:i),  will  partly  supply  this  lack.  The  Greek  portion  of 
Schleicher's  Ci>mpendium  of  Compnratire  (rrammnr  covers 
tho  ground  in  outline.  The  works  of  Ivriiger,  Madvig,  and 
Goodwin  arc  important  for  the  syntax.  On  dialects  tho 
standard  work  is  Ahrens'  {Gottingen,  18.31)— tli),  and  on 
etymology,  G.  Curtius's  (4th  ed.  Leipsic,  1873).  The  best 
defining  lexicon  is  Liddeil  and  Scott's  (f)th  ed.  Oxford, 
1871).  F.  D.  Allen. 

Greek  Langaage,  Modern.  The  language  of 
Greece  has  undergone  no  rcro/utiou  since  tho  time  of  the 
Attic  historians,  philosophers,  orators,  and  i)oets.  Through 
all  the  successive  invasions  and  con(|uest8  of  the  country, 
by  tho  Romans,  tho  Goths,  the  Huns,  tho  Slavonians,  the 
Crusaders,  the  Venetians,  and  the  Turks,  the  basis  ol^  tho 
population  and  .the  substance  of  the  language  have  sur- 
vived unchangcrl.  The  gradual  decline  which  began  from 
the  Majedonian  conquest  continued  down  to  near  tho  end 
of  the  last  century.  In  times  of  ignorance,  such  as  pre- 
vailed ilnring  the  four  centuries  of  Turkish  oppression,  the 
language  sud'ered,  indeed,  much  corruption,  not  only  in  its 
syntax,  but  also  in  its  vocabulary.  .Many  foreign  words 
were  introduced.  But  there  has  never  been  a  period  whi-n 
there  were  not  some  who  wrote  Greek  with  a  fair  npproaeh 
to  .'\ttic  purity.  The  impulse  given  by  (Christianity  to  the 
Hellenic  mind  arrested  for  eenturien  the  dcgeneraoy  that 
ha-I  aln^ady  begun.  Tho  Christian  Fathers  enriched  their 
native  tongue  with  many  new  and  striking  w<)rds  and  ex- 
pressions, horn  of  the  suldime  doctrines  nnd  conceptions  of  * 
the  new  religion.  Since  the  time  of  Homer  the  Greek  has 
never  been  a  dead  language.  Western  Kurope  by  that 
libel  only  procluimed  her  own  ignorance  and  shame.  If 
there  has    been    a   time   when    oven    Athenians   spoke   a 


wretched  patois,  there  were  even  at  that  time  educated 
men  and  women  in  Constantinople  who  spoke  and  wrote 
the  language  in  a  style  which  would  have  been  quite  intel- 
ligible not  only  to  Plutarch  and  Pausanias,  hut  also  to 
Pericles  and  PJato.  There  was  never  any  very  extensive 
introduction  of  foreign  elements  into  the  language  of  the 
educated  Greek  :  its  vocabulary  was  always  essentially  that 
of  the  ancient  language.  But  its  grammatical  forms  he- 
came  vulgarized,  and  its  syntactical  construction  was  still 
more  extensively  modified.  In  the  conjugation  of  the  verb 
the  dual  number  was  soon  dropped  altogether  (as  it  was 
also  in  the  declension  of  nouns  and  adjectives);  the  opta- 
tive mood,  and  to  a  groat  extent  the  infinitive  also,  was 
supplanted  by  the  subjunctive;  the  future  nnd  jierfect  tenses 
were  commonly  expressed  by  auxiliaries;  and  other  minor 
etymological  changes  took  place.  The  personal  pronouns 
were  changed,  chiefly  by  Iho  acldition  of  new  syllables;  the 
relative  pronoun,  so  brief  in  ihe  ancient  (ireek,  was  ex- 
changed for  an  awkward  trisyUable,  with  the  article  pre- 
fixed;  the  ])repositions,  such  of  them  as  remained  in  use, 
were  nearly  all  construed  with  the  accusative  case:  (he  old 
particles,  which  added  so  much  to  the  delicacy  and  flex- 
ibility of  the  language,  were  either  wholly  dropped  or  else 
lengthened.  The  nouns  and  adjectives  sufl'ercd  less  change; 
but  the  nouns  very  generally  took  on  the  (limimitivc  neuter 
form — a  sadly  significant  change.  The  syntax  was  mate- 
rially modified,  the  nicer  rules  of  the  ancients  in  regard  to 
the  arrnnifemi  nt  of  words  being  very  generally  ignored, 
and  the  sim]>lc  order  of  most  modern  languages  being  fol- 
lowed. Of  these  languages,  the  French  is  theouly  one  that 
has  in  any  very  perceptible  degree  influenced  the  Greek. 
As  to  pronunciation  and  accentuation,  there  was  no  im- 
])ortant  change,  except  that  the  rough  breathing  is  no 
longer  heard  at  the  beginning  of  words.  In  the  written 
language,  indeed,  whatever  barbarisms  or  provincialisms 
may  have  prevailed  in  tho  speech  of  the  vulgar,  there  has 
been  no  change  in  accentuation  since  tho  time  when  the 
accent  began  to  be  used  in  writing.  The  pronunciation, 
too,  as  the  most  ancient  manuscripts  plainly  testify,  has 
remained  what  it  was  in  the  first  centuries  of  tho  Christian 
era.  Tho  same  consonants,  vowels,  and  diphthongs  which 
are  confounded  with  each  other  in  writing  by  an  illiter- 
ate Greek  of  the  present  day  were  confounded  in  just 
tho  same  way  by  illiterate  or  careless  transcribers,  copy- 
ing from  dictation,  in  tho  fourth  and  fifth  centuries.  The 
nicotics  of  jironunciation,  hy  wlneh  similar  sounds  were 
no  doubt  accurately  distinguished  by  the  Attic  voice  and 
ear,  must  have  been  lost  very  early.  The  sound  of  the  con- 
tinental i  is  now  ex]>ressed,  without  the  slightest  varia- 
tion, by  six  cliflVrent  written  signs — tho  vowels  17,  i.  and  v, 
and  the  dlidithongs  ct.  01.  and  ui.  The  sounds  of  3  and  u, 
when  the  latter  is  preceded  by  a,  e,  or  tj,  are  also  identical, 
except  as  tho  latter  has,  in  certain  cases,  tho  sound  of/ 
instead  of  r. 

Towards  the  close  of  the  last  century  there  commenced  a 
systematic  attempt  to  purify  the  Greek  language  from  its 
foreign  admixtures,  to  recall  the  ancient  forms  of  words 
and  the  ancient  syntax,  so  far  as  these  had  been  abandoned 
or  corrupted,  and  to  restore  the  obsolete  words  of  the  classic 
Greek,  not  only  to  sujiplant  the  barbarisms  Ihal  had  crept 
in,  especially  from  the  Turkish  antl  the  Venetian  Italian, 
hut  also  to  enrich  tho  scanty  vocabulary  of  tho  com- 
mon speech,  resulting  naturally  from  popular  ignorance. 
This  movement  was  connected  with  the  establishment  of 
schools  and  other  methods  of  arousing  the  Greek  mind 
from  its  comparative  torpor,  and  preparing  Ihe  way  for  tho 
civil  regeneration  of  tho  nation.  Tho  leading  spirit  in  (his 
patriotic  enterprise  was  Adamantios  Koraes.  (See  under 
(iuKKK  LirrFiATi'iiK.)  From  that  time  there  has  been  a 
constant  and  rapid  improvement  in  the  Greek  language; 
and  this  improvement  has  been  greatly  aeceh-ratrd  sineo 
tho  independence  of  (Jreece  was  established.  The  stylo  of 
tlie  best  writers  of  tho  present  day  is  such  as  to  justify  (ho 
elaiiri  on  winch  thev  proudly  insist,  (hat  there  is  but  one 
Grerk  language.  This  fact  would  soon  be  universally  ad- 
milted  if  we  would  only  concede  to  Ihe  Greeks,  what  is 
granted  to  every  other  nation,  Ihe  right  to  regulate  Iho 
pronnnciati<m  of  their  own  language.  When  this  eduea- 
tirtniil  reform,  already  happily  inaugurated,  shall  have  been 
acciiuplishcd.  the  ediicati-<l  foreigner  who  visits  (ireeco 
will  Im-  able  to  converse  with  the  people  in  their  own  still 
beautiful  tongue. 

It  may  Inlp  to  show  how  far  the  Greek  language  has  nd- 
vancfd  in  its  progress  of  return  to  Ihe  aneimt  models  if  we 
subjoin  an  amilysis  (d' a  passage  from  one  of  the  best  of  tho 
moilern  Grerk  writers.  For  this  purpose  let  us  take  tho 
last  piiragraph  id'lhc  Olympian  Oration  delivered  by  Prof. 
Philippos  .Liiinnou  on  t)ie  second  anniversary  of  the  mod- 
ern Olympiads,  a.  p.  1N70.  Tht-  subject  of  tho  oration  is. 
"The  Intellcctiml  Progress  of  Ihe  Greek  Nation  from  Iho 
War  (pf  Indcjicndcnee  to  tho  Present  Time."     In  the  vV'^- 
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ing  paragraph,  embracing  about  a  page  aud  a  half  of 
eIo5ely-j)riDted  octavo,  there  are  about  tifty  verbs,  every 
one  of  which  is  fuund  in  LiddcU  and  St-ott's  ancient  Greek 
lexicon  ;  and  the  only  departures  from  the  regular  forms  of 
the  ancient  Greek  are  these  four:  fir-st,  the  future  tense, 
which  occurs  nine  or  ten  times,  is  aUvays  expressed  by  the 
aid  of  the  auxiliary  i3eAet;  secondly,  the  form  cli-at  of  the 
substantive  verb  is  used,  not  as  the  infinitive,  but  as  the 
third  person  singular  of  tho  indicaltvc;  thirdly,  the  im- 
perative is  expressed  by  the  subjunctive  preceded  by  the 
sign  ay  (a  contraction  for  a^e?) ;  aud  fourthly,  the  infinitive 
is  resolved  into  the  subjunctive,  preceded  by  va,  an  abbre- 
viation of  iri.  Of  seventy-five  or  eighty  nouns,  all  but  one 
are  found  in  the  above-named  lexicon,  aud  this  one  is  simply 
a  modification  of  a  well-known  root  familiar  to  Greek  schol- 
ars, and  represented  by  several  cognate  words  (TTaynoTTJ^). 
The  common  word,  /^eVoc,  is  also  used  in  the  sense  of  the 
English  word,  ''means,"  a  s^nso  nut  justified  by  ancient 
usage.  Of  about  fifty  adjectives,  all  but  one  are  found  in  the 
lexicon,  and  of  this  one  tho  corresponding  adverb  is  found, 
lufiecd,  the  adjective  itself  is  found  in  Pickering's  lexicon. 
All  the  nouns  and  adjectives,  without  tho  slightest  excep- 
tion, are  declined  as  in  the  ancient  grammars.  Among 
eight  or  ten  different  pronouns,  personal,  relative,  demon- 
str.ative.  and  compound,  occurring  in  all  about  twenty-five 
times,  there  is  but  one  instance  of  departure  from  ancient 
usage.  The  enclitic  tou  is  three  times  used  instead  of  avroO. 
Often  adverbs,  the  only  one  not  belonging  to  the  ancient 
language  is  the  negative  Sev  (contract  forouSeV),  instead  of 
ov  or  oiiK.  This  modern  form  is  used  twice;  and  the  an- 
cient form  ovxi  filso  occurs  twice.  The  only  particles  not 
known  to  the  ancient  Greek  are  two,  both  already  noticed 
as  signs  of  the  imperative  and  infinitive  moods,  and  both 
obviously  contracted  from  ancient  Greek  forms.  So  slight 
is  the  diflference  between  the  Greek  language  of  e.  c.  400 
and  that  of  a.  d.  1S70.  A.  N.  Arnold. 

Greek  Literature.  The  literature  of  the  Greeks  is 
distinguished  above  all  for  freshness,  originality,  and  perfec- 
tion of  form.  While  itself  a  sponttineous  national  out- 
growth and  independent  of  outside  influences,  it  furnished 
an  intcUectual  impulse  which  spread  to  other  people,  the 
force  of  which  has  never  spent  itself,  and  of  which  modern 
European  literature  is  the  result.  Greek  literature,  the 
creation  of  a  people  gifted  with  wonderful  artistic  sense 
and  productive  force,  has  in  one  sense  no  infancy:  that  is, 
no  period  of  unsatisfactory  first  efforts  ;  each  new  typo  ap- 
pears at  once  in  full  vigor.  We  distinguish  four  periods  : 
( 1)  The  ancient  or  classical  literature,  ending  with  Aristotle 
at  the  time  of  Alexander  the  Great;  (2)  Tho  Alexandrian 
period,  till  the  subjection  of  Egypt  to  Rome,  30  B.  c.  ; 
(3)  The  Roman  period,  till  the  division  of  the  empire,  330 
A,  D. ;  (4)  The  Byzantine  period,  till  the  capture  of  Con- 
stantinople, 1453.  The  last  three  are  of  subordinate  im- 
portance. 

I.  The  Natioxal  Classical  Literatpre.  —  1.  £pic 
Poetn/. — Before  Homer,  the  Greeks  must  have  had  popular 
poetry  and  poets,  for  in  the  Iliad  and  Oifi/fise>/  the  bard 
and  his  art  are  no  strangers.  The  hymn,  the  epic  song, 
the  dirge,  the  bridal-song  must  all  have  existed  in  these 
early  days,  the  epic  element  certainly  predominating  in  all 
these.  In  this  pre-Homeric  period  the  oldest  national  poeti- 
cal measure,  the  dactylic  hexameter,  gradually  formed  itself 
out  of  a  ruder  metre,  and  multitudes  of  epithets  and  poeti- 
cal formulae  fixed  themselves  in  use  as  part  of  the  stock  of 
the  professional  bard.  But  of  this  period  we  have  no  direct 
knowledge;  even  the  names  (Orpheus,  etc.)  referred  to  it 
are  certainly  mythical.  Greek  literature  begins  with  the 
Homeric  poems,  the  Iliad  and  Odyssei/,  in  which  are  found 
the  vividest  word-painting,  most  musical  flow  of  language, 
great  wealth  of  expression,  with  an  inimitable  childlike 
simplicity.  The  Iliad,  Achilles  its  central  figure,  describes 
portions  of  the  siege  of  Troy;  the  Odt/ssei/,  the  adventures 
of  Odysseus  on  his  return  home  from  the  siege.  The  ori- 
gin of  these  poems  has  been  in  recent  times  the  subject 
of  a  sharp  controversy.  In  1795  appeared  Wolf's  Prole- 
gomena ad  Hoinerum,  in  which,  maintaining  that  the  poems 
were  not  reduced  to  writing  before  600  b.  c.  he  denied  tho 
possibility  that  a  poem  of  such  length,  composed  for  oral 
recitation,  could  have  previously  existed  as  a  whole;  and 
thus  opened  the  way  for  disbelief  in  the  personality  of  any 
Homer.  Since  then  much  investigation  has  been  directed 
to  tiie  subject,  and  inquiry  into  the  nature  and  origin  of 
unwritten  ballad  poetry  as  found  among  other  people  has 
played  a  conspieuous  part  in  the  discussion.  Wolf's  line 
of  argument  has  been  adopted  and  carried  further  by  Lach- 
mann,  Kochly,  Sengebusch,  Kirchhoff,  and  others  ;  the  first 
U-iined  went  so  far  as  to  attempt  the  separation  of  the  Iliad 
into  its  component  ballads.  The  doctrine  of  this  school  is, 
in  outline,  that  the  poems  are  aggregations  of  ballads  re- 
lating to  the  favorite  subject  of  the  Trojan  war  ;  that  they 
came  into  form  in  the  hands  of  a  guild  of  professional  sing- 


ers (Homeridce  of  Chios),  to  whom  Homer  was  a  mythical 
heros  ejionymoa^  and  were  thus  handed  down  from  genera- 
tion to  generation  :  that  different  parts  are  of  different  a^es; 
and  that  tho  present  form  of  the  poems,  with  what  unity 
of  plan  they  show,  was  given  them  at  the  time  of  Pisistratus 
by  men  employed  by  him  to  collect  the  scattered  portions, 
and  that  they  were  first  reduced  to  writing  then  or  shortly 
before  that  time.  Opposed  to  this  skeptical  tendency,  many 
scholars — among  them  Xitzseh,  Bergk.  Mure,  Gladstone — 
hold  fast  to  the  old  view  of  the  unity  of  the  poems  and  a  sin- 
gle author,  theirstrongestgroundbeing  the  undeniable  evi- 
dences of  systematic  plan,  especially  in  the  Odifneey,  and 
the  uniformity  of  style  and  language.  The  question  must 
yet  be  considered  an  open  one,  but  it  is  not  unlikely  that 
the  truth  lies  between  these  extremes.  So  much  must,  at 
any  rate,  be  conceded  to  the  Lachmann  party,  that  even  if 
the  poems  tlo  bear  the  impress  of  one  master-mind,  and  that 
a  Homer's,  this  Homer  used  much  material  already  on  hand, 
both  of  matter  and  expression  (many  stereotyped  formulie 
show  evidence  of  having  arisen  when  the  language  was  in 
a  very  different  phonetic  state  from  any  known  in  the  his- 
toric period),  and  that  in  the  subsequent  transmission  of 
his  work  there  was  every  likelihood  of  its  being  further 
changed  in  form.  The  poems  have  in  any  ease  passed 
through  different  phases,  and  the  personal  Homer,  if  there 
was  one,  is  only  one  of  several  factors.  The  traditions  of 
the  ancients  respecting  the  person  of  the  poet  are  in  every 
respect  contradictory,  and  rest  apparently  on  nothing  but 
conjecture.  Certain  it  is,  however,  that  the  poems  origin- 
ated among  the  sea-loving  lonians  of  the  Asiatic  coaSt.  It 
should  not  be  overlooked  that  doubts  respecting  the  Homeric 
poetry  existed  even  in  antiquity  ;  some  of  the  Alexandrines 
referred  the  Iliad  and  Odyssey  to  different  authors.  Be- 
sides the  Iliad  and  Odyssey,  there  are  handed  down,  under 
the  name  of  Homer,  several  hymns,  which  are  certainly  of 
later  origin,  although  old.  The  Batrachomyomachin,  or 
"  Battle  of  the  Frogs  aud  Mice,"  a  burlesque,  is  the  product 
of  an  uncertain  but  very  late  age.  Down  to  the  time  of 
Pisistratus  epic  poetry  was  widely  cultivi^ted,  and  a  series 
of  poems,  known  as  the  "  Epic  Cyclus,"  arose,  clustering 
around  the  Homeric  works,  aud  aiming  to  embody  in  song 
the  rest  of  these  and  similar  myths.  Though  these  works 
are  now  lost,  they  were  only  inferior  to  the  Iliad  and  Odys- 
sey in  merit  and  popularity,  and  exercised  great  influence 
on  subsequent  literature,  furnishing  materials  for  the  dram- 
atists, Virgil,  etc.  The  authorship  of  part  of  these  poems 
is  known.  The  Cypria  of  Stasinus  introduced  the  Iliad, 
while  the  jEthiopis  and  Sack  of  Troy  of  Arctinus  and  the 
Little  Iliad  of  Lesches  continued  it ;  the  Nosti  and  Tele- 
(^onia  were  connected  with  the  Odyssey.  Besides  these 
there  were  the  (Edipodea,  Thelais,  and  others. 

2.  Hesiod,  author  of  IPor/rs  and  Days,  a  didactic  poem 
on  husbandry  and  the  calendar,  is  the  first  undoubted  per- 
sonality in  Greek  literature;  he  lived  at  Ascra  in  Bwotia, 
at  what  time  is  uncertain.  The  tone,  subdued  and  of  sen- 
tentious brevity,  differs  greatly  from  the  Homeric;  the 
dialect  is  a  modification  of  epic  Ionic.  The  Thcogony 
ascribed  to  Hesiod  is,  probably,  as  many  of  the  ancients 
suspected,  of  different  authorship,  though  of  the  same 
school. 

3.  Elegiac  and  lamhlc  Poetry. — During  tho  decline  of 
epic  poetry  these  two  new  creations  appeared  simulta- 
neously, both  doubtless  developments  of  germs  already 
existing  in  the  unwritten  popular  poetry.  Like  the  epos, 
the  new  forms  have  their  rise  among  the  lonians,  at  these 
early  times  the  most  intellectual  of  the  Greeks.  From  700 
to  500  B.  c.  is  the  flourishing  period  for  these  types.  The 
elegy  is  of  a  serious,  reflective,  but  by  no  means  always 
mournful  tone,  the  didactic  and  moralizing  element  pre- 
vailing; its  range  of  subjects  was  great ;  its  metro  is  a  mod- 
ification of  the  epic  hexameter.  It  stands  in  connection 
with  the  spirit  of  the  times,  the  age  of  the  "Seven  Wise 
Men,"  and  of  the  first  beginnings  of  philosophic  thought. 
The  iambic  verse,  at  first  the  medium  of  personal  invective, 
is  lively  and  epigrammatic  in  style.  Of  all  these  poems 
only  scanty  fragments  have  been  preserved  to  us.  Arclii- 
lochus  of  Pares  (about  700}  was  at  once  the  inventor  and 
the  most  famous  author  of  iambi;  some  represent  him  as 
the  earliest  elegiac  poet,  while  others  assign  that  honor  to 
Callinus  the  Ephesian.  Nor  were  the  verses  of  Archilochus 
confined  to  these  two  forms ;  he  used  trochees  and  daetylo- 
trochees  as  well.  A  poet  of  great  inventive  powers  and 
the  most  versatile  talents,  he  gave  an  impetus  to  the  new 
style  which  lasted  centuries  after.  Distinguished  as  au- 
thors of  elegies  are  Tyrtaeus  the  Athenian  and  adojitcd 
Spartan  (the  lame  schoolmaster  of  the  popular  fable),  Mim- 
neruius  of  Colophon,  the  famous  Solon,  and  Theognis  tho 
Megarian.  Of  the  last  there  has  come  down  to  us  a  collec- 
tion of  extracts,  in  all  some  1700  verses.  A?  iambic  poets 
next  to  Archilochus.  Simouides  of  Amorgus  and  Hipponax 
are  distinguished,  the  latter  the  inventor  of  the  choliamb. 
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or  limping  iambic  verse,  in  which  a  humorous  effect  was 
produced  by  an  unexpected  rhythmic  turn  at  the  end. 

4.  The  Stibjecfivc  I.i/n'c. — Hitherfo  every  fresh  impulse 
in  literature  had  come  from  the  lonians  of  Asia  Minor. 
Now  the  yEolians  of  Lesbos  took  the  initiative  in  the  cul- 
tivation of  the  meloK,  or  soujf  expressly  composed  for  and 
inseparable  from  music.  The  former  styles  of  poetry,  though 
perhaps  originally  chanted  in  musical  tones,  had  early  eman- 
cipated themselves  from  such  connection.  The  lyric  poem, 
on  the  other  hand,  was  always  essentially  musical.  The 
way  was  prepared  for  it  by  great  improvements  made  in 
music  by  the  Lesbian  composer  Terpauder,  about  700.  In 
Alca}U8  and  the  poetess  Pappho,  both  Lesbians  (about 
fiOO),  the  expression  of  individual  thought  and  passion  is 
predominant.  The  song  is  for  a  single  voice  with  eithara 
accompaniment ;  the  form,  that  of  the  short  stanza,  mostly 
of  four  lint'S  ;  the  subjects,  erotic,  convivial,  even  political  ; 
the  dialctjt,  their  native  Lesbian.  The  Rhegian  Ibycus  and 
Anacrcon  of  Teos  later  continued  this  gtyle  of  composition  ; 
the  latter,  known  as  an  erotic  poet,  had  a  playful  vein  un- 
known to  the  earlier  lyric  poets;  he  lived  in  Samos  and 
Athens  in  tho  sixth  century.  Little  besides  fragments  of 
these  has  reached  us  j  the  extant  ditties  bearing  the  name  of 
Anacrcon  are  spurious  compoaitionsof  many  centuries  later. 

5,  The  Choral  Lt/ric  was  first  brought  to  perfection 
among  tho  Dorians,  who  hitherto  had  taken  no  creative 
share  in  literature.  Hence,  the  dialect  of  choral  poetry 
was  always  Doric.  The  first  impulses  came  even  hero  from 
JEoIians — Tcrpander,  who  came  to  Sparta  about  700,  and 
Arion,  who  flourished  at  Corinth  a  century  later;  both 
were  Lesbians,  chiefly  musicians,  and  made  great  advances 
in  the  outward  form  of  the  lyric.  As  thus  developed,  cho- 
ral poetry  existed  in  a  great  variety  of  forms,  all  of  which 
combined  voices  with  instrumental  music  and  orchestic  ac- 
tion, and  were  often  exceedingly  complicated  in  their  met- 
rical and  melodic  structure.  Important  among  the  many 
forms  was  the  dithyramb,  a  feature  of  Bacchic  worship,  per- 
formed by  50  singers  round  an  altar,  and  early  admitting 
a  mimetic  clement  which  was  the  germ  of  the  future  tra- 
gedy. Arion  was  especially  famous  as  the  perfecter  of  this 
Style.  Other  sorts  were  pagans,  hyporchemiita  or  ballets, 
various  marching-songs  for  religious  and  military  occa- 
sions, marriage-songs,  dirges,  and  the  like.  Most  of  these 
took  the  character  of  a  public  spectacle.  The  subject-mat- 
tor  was  quite  varied;  they  were  often  narrative,  often  re- 
sponsive or  in  dialogue  form.  The  earliest  names  of  im- 
portance arc  Alcman  and  Stesichorus ;  the  former  was  a 
c'partan  of  the  seventh  century  ;  the  latter,  of  Sicilian  birth, 
flourished  about  5S0.  Stesichorus  was  especially  fond  of 
mythical  subjects,  as  the  titles  of  his  compositions  show; 
they  thus  stood  in  an  intimate  relation  to  the  epos.  Later 
(550—167)  Simonides  of  Ccos  attained  tho  highest  distinc- 
tion in  choral  composition;  his  life  was  passed  mainly  in 
Athens.  The  pathos  of  his  dirges  was  particularly  admired. 
Outsi<ie  tho  limits  of  clioral  poetry  he  became  fanious  for 
elegies  and  epigrams.  Passing  over  names  of  less  note, 
the  list  of  famous  choral  poets  closes  with  Pindar,  tho  only 
one  from  whom  any  complete  poems  have  come  down  to 
us.  IIo  was  about  forty  years  younger  than  Simoniilcs, 
and  a  native  of  Thebes.  Wo  possess  from  him  forty-five 
epiniciay  or  poems  celebrating  victors  at  the  four  national 
festivals.  Loftiness  of  diction  is  Pindar's  chief  character- 
istic;  ho  is  deeply  religious,  always  of  a  dignified  earnest- 
ness; often  obscure,  yet  abounding  in  poetical  beauties. 
Besides  these,  his  compositions  embraced  many  otlier  spe- 
cies, liut  nothing  of  them  is  preserved  but  fragments. 

(5.  Tt-affrilij. — Tlie  dithyramb  (contained,  as  we  have  seen, 
a  mimetic  trait,  aiirl  this  was  little  by  little  developed,  first 
by  introducing  a  disguised  personage  apart  from  tho  cho- 
rus, who  personated  a  character  (at  first  doubtless  Dion- 
ysus himself),  and  narrated  in  the  first  person  instead 
of  the  third,  and  sustained  a  dialogue  with  the  chorus; 
then  by  intr(»ducing  this  action  at  intervals  in  diflVrent 
characters  (episodes),  by  extending  tho  representations  to 
other  than  IJacchic  myths,  by  erecting  at  first  a  jdatform, 
and  then  a  regular  theatre  for  the  spectacles,  and  improv- 
ing tho  costumes  and  masks;  lastly,  by  ini-reasing  tin- 
number  of  actors  to  two,  and  then  to  three,  so  that  mure 
than  one  character  could  appear  on  tho  stage  at  once,  and 
the  action  thus  nrogress  witliout  the  chorus,  the  latter  be- 
ing diminished  in  numbers  (to  fifteen  or  twelve)  and  im- 
poilance.  This  took  place  at  Athens,  and  Athens  remaincfl 
the  home  of  the  tragedy  ;  it  was  exotic  elsewhere.  Tragedy 
remained  essentially  a  Bacchic  solemnity,  and  was  perform- 
ed only  at  tlie  Dionysiac  festivals;  it  was  sustained  at  tho 
public  expense,  and  partook  of  the  nature  uf  a  contest, 
three  poets  eonten^ling  together  (eaeh  with  three  or  four 
pieces)  for  the  prize.  The  tlu^atre  was  of  immcn^to  sijo  and 
uncovered,  the  stage  narr<iw ;  tho  chorus  moved  in  the  or- 
chestra below  it.  Stage  machinery  and  scenery  reached  a 
certain  degree  ()f  perfection.     The  ch'Tu-*  ww-t  an  ensentiul 


part,  though  its  office  became  less  and  less  important.  The 
Ivrical  parts  were  sung  with  instrumental  accompaniment 
and  orchestic  action,  the  dialogue  recited,  or  probably  in- 
toned or  chanted.  The  materials  of  plays  were  taken  al- 
most without  exception  from  tho  national  myths,  the  action 
simple,  (he  conceptions  highly  ideal.  The  fif(h  century 
D.  c.  is  tho  flourishing  period  of  tragedy,  marked  by  tho 
three  great  names  of  .Eschylus.  Sophocles,  and  Kuripidcs. 
.^Eschylus  (525-156),  after  his  jiredeccssors,  Thespis,  Phryn- 
ichus,  and  others  had  made  many  advances,  first  gave  tho 
tragedy  its  complete  form.  A  man  of  stern  and  serious 
nature,  thoroughly  penetrated  with  religious  feeling,  his 
plays  abound  in  lofty  ethical  conceptions  and  powerful  but 
sometimes  stilted  diction,  yeven  of  them -arc  preserved, 
tho  Pronicthott  and  Agamctnnnn  the  best.  Sophocles  (495— 
'105),  if  less  lofty,  has  finer  feeling  for  human  nature,  more 
dramatic  life,  greater  versatility  and  power  of  afi'ecting  the 
sympathies.  Both  ancient  and  modern  critics  rank  him 
highest  of  tho  three.  AVc  possess  seven  of  his  plays,  of 
wliich  tho  most  powerful  are  tho  Aiitif/one,  (EdipnH  Tip-ttn- 
init,  and  Elcctra.  A  marked  decline  from  this  high  stand- 
ard is  seen  in  Euripides  (480—105),  wlu).  though  a  poet  of 
great  talent,  shows  glaring  faults,  too  little  ideality,  want 
of  symmetry  and  unity  in  plot,  too  much  moralizing,  a  re- 
liance on  single  passages  of  brilliancy  for  effect.  The  so- 
phistical tendencies  of  the  age  were  unfavorable  to  poetry, 
and  a  great  falling  off*  in  poetical  taste  begins  from  this 
time.  Euripides  was  very  popular  in  subsequent  ages,  and 
we  possess  eighteen  plays  of  his,  besides  many  fragments; 
a  nineteenth,  Jihcsus,  is  spurious.  We  have  no  plays  of  tho 
lesser  tragedians,  and  all  mention  of  them  may  be  omitted. 
Their  number  was  immense. 

7.  Comedy  arose,  like  tragedy,  from  the  Bacchic  festivi- 
ties ;  not,  however,  from  the  dithyramb,  but  from  the  cnnxts 
or  procession  of  licensed  revellers  at  tho  country  Dionysia, 
which  mingled  invocations  of  the  deity  with  gibes  at  tho 
bystanders.  Its  early  history  is  obscure  ;  it  never  received 
so  large  a  share  of  public  patronage  as  tragedy.  It  passed 
tlirough  three  phases,  known  as  Old,  Middle,  and  New 
t'omedy.  Old  Comedy  flourished  from  -150  to  400;  tho 
chief  poets  were  Cratinus,  Crates,  Eupolis,  and  Aristoph- 
anes. Only  of  the  latter  have  plays,  eleven  in  number, 
been  preserved.  Farcical  extravagance  and  the  utmost 
license  in  personal  satire  are  tlie  characteristics  of  the  Old 
Comedy;  with  this  the  most  brilliant  though  often  tho 
coarsest  wit.  Aristophanes,  with  all  his  ImlVoonery,  yet 
shows  always  an  earnest  trait;  each  piece  is  written  for  a 
purpose.  His  fertility  in  the  invention  of  the  ludicrous  is 
inexhaustible.  In  the  I\tr<thfi»iit,  a  part  whore  the  action 
stopped  and  the  chorus  addressed  the  audicnee  directly, 
the  OIil  Comedy  preserved  the  icnage  of  the  original  Comns. 
AVith  the  end  of  the  Peloponnesian  war  the  spirit  of  com- 
edy changes;  its  farcical  merriment  is  given  up;  political 
satire  is  now  less  its  motive  than  the  delineation  of  types 
of  character  and  scenes  of  daily  life.  The  Middle  Comedy 
(400-n:!S)  was  a  transitional  stage.  The  latest  piece  of 
Aristophanes,  Plittus,  properly  belongs  to  it.  Tho  chief 
poet  was  Antiphanes.  The  New  Comedy  belongs  chronol- 
ogically in  the  next  ])eriod,  but  in  spirit  in  this,  being  tho 
last  ])hasc  of  tho  national  jioctry.  It  has  no  chorus,  its 
characters  are  types  of  cvery-day  society  ;  it  stands  very 
near  the  modern  comeily.  Menandcr  (:t42-2y0)  has  tho 
first  place  among  tho  sixty-four  authors  of  New  Comedy; 
his  works  must  have  been  masterpieces  of  (heir  class. 
Others  were  Philemon,  Diphilus,  Posidippus.  Literature 
has  suffered  a  great  loss  in  that  no  plays  of  these  havo 
been  preserved.  We  can  form  some  judgment  of  their 
merit  from  (ho  imitations  of  Plautus  and  Terence.  Sepa- 
rate from  the  Athenian  comedy  was  the  Sicilion,  which  at- 
tained some  eminence  in  the  hands  of  Epicharmus  about 
475,  and  Sophron  somewhat  later. 

8.  lit'ttnri/. —  As  in  every  literature,  so  among  (he  Greeks, 
prose  began  long  aftur  poetry.  Tho  first  beginnings  were 
made  by  the  Asiatic  lonians— attempts  merely  at  preserv- 
ing current  reminiscences,  without  as  yet  any  idea  of  in- 
dependent investigation  or  criticism.  They  wore  eimfinod 
at  first  to  loeal  traditions,  then  took  a  wider  range.  Tho 
language  had  still  a  poetical  coloring,  an«l  much  fablo  was 
mixed  with  facts.  Such  early  ]in>se. writers  were  Cadmus 
ami  IleeatuMis  of  .Miletus,  Helianicus  of  Mitylene.  and  oth- 
ers. Tho  dialeet  was  Ionic  even  when  the  writer  was  not. 
The  chief  of  these  Ionic  historians,  anci  the  only  one  whoso 
works  havo  comedown  to  us,  is  Herodotus  of  llalicarnas- 
Bus  (b.  4K1),  who  underl<iok  from  tho  love  of  knowledge 
extensive  journeys,  and  embodied  the  results  of  his  in- 
quiries in  nine  bo(dis  of  history,  our  chief  source  of  inftu- 
matioii  for  the  Persian  wars  and  preceding  periods,  treat- 
ing of  iilmost  all  the  known  nations  uf  the  earth,  and  giving 
geographical  ami  ethnological  information,  a*  well  as  his- 
torieal.  The  stvie  is  of  charming  siutplicily  and  the  utmost 
vividness.      His  crediliility  has  often  been  questioned;  cor- 
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tain  it  is  that,  though  sincerely  aiming  at  truth  and  exer- 
cising far  more  criticism  than  any  of  bis  predecessors,  his 
superstition  and  love  of  the  marvellous  have  iufluenced  his 
work  in  many  ways.  Especially  is  he  unreliable  in  the 
past  history  of  foreign  nations.  A  genuine  piety  pervades 
his  work ;  his  conception  of  the  Persian  invasions  and  their 
causes  is  a  religious  and  ethical  one.  Thucydides,  the  great- 
est historian  of  Greece,  was  an  Athenian  (470-396),  and, 
no  longer  following  in  the  hitherto  beaten  track,  wrote  in 
his  native  dialect.  His  work  in  eight  books,  treating  of 
the  Peloponnesian  war  down  to  410,  is  a  model  of  impar- 
tiality and  conscientious  research.  Scorning  the  charm  of 
mere  style,  he  aims  at  the  utmost  brevity,  and  writes  in  a 
fashion  obscure  and  crabbed,  but  which  yet  has  a  singular 
force.  Speeches,  partly  imaginary,  form  an  important  part 
of  the  work,  serving  to  set  forth  motives  and  the  inner  con- 
nection of  events.  The  military  career  of  Thucydidcs  was 
unfortunate,  and  his  work  was  written  in  banishment.  A 
continuation  of  Thucydides'  history  is  furnished  by  Xcn- 
ophon  (about  444-355),  whose  seven  books  of  Grecian  his- 
tory {Udlemca)  extend  to  362  B.  c,  Superior  to  this  work 
in  style  is  his  Anahusis,  a  simple  and  graphic  account  of 
the  adventures  of  the  body  of  Greek  mercenaries  who  join- 
ed the  ill-fated  expedition  of  the  younger  Cyrus  against 
Artaxerxes — adventures  in  which  Xenophon  himself  had 
an  important  share.  Xenophon. is  a  plain,  soldierly,  and 
straightforward  man,  fond  of  the  practical,  but  lacking  in 
that  intellectual  grasp  needful  for  a  historian ;  a  devoted 
adherent  of  Socrates,  and  inclined  to  favor  Spartan  rather 
than  Athenian  polity.  Much  of  his  life  was  spent  abroad, 
partly  in  banishment.  His  literary  labors  were  not  con- 
lined  to  history;  we  possess  the  CijropfEdia  (a  life  of  the 
elder  Cyrus,  a  sort  of  historical  romance)  and  the  ^lemora- 
hilin  of  Socrates,  a  collection  of  personal  reminiscences  of 
the  great  teacher,  besides  several  smaller  works,  some  of 
doubtful  genuineness.  Lost  historians  of  this  time  are 
Ctesias,  a  Cnidian  physician  long  employed  at  the  Persian 
court,  and  the  author  of  Persian  annals,  and  Philistus,  the 
historian  of  Sicily,  both  contemporary  with  Xenophon. 
Later  were  Ephorus  and  Theopompus,  scholars  of  Isocra^ 
tes,  the  former  the  founder  of  the  general  history. 

9.  Philosopht/. — No  philosophical  writings  before  Plato 
have  been  preserved,  though  the  two  preceding  centuries 
had  been  prolific  of  such.  The  first  beginnings  of  philos- 
ophy are  contemporary  with  those  of  history,  and  the 
lonians,  as  in  history,  took  the  initiative.  The  Ionic  phil- 
osophers occupied  themselves  with  speculations  on  the 
physical  universe ;  Thales,  Anaximander,  Anaximenes  were 
the  earliest  of  these.  A  little  ajiart  from  these  stood  He- 
raclitus  (500),  and  later  Anaxagoras  of  Clazomena;  (500- 
428),  the  most  advanced  philosophic  thinker  before  Socrates, 
long  a  resident  of  Athens,  and  exercising  the  most  power- 
ful influence  on  the  great  men  of  that  day.  Special  schools, 
offshoots  of  the  Ionic,  were  formed  by  Pythagoras,  a  Sam- 
ian  who  emigrated  to  Croton  in  Italy,  and  Xenophanes  of 
Colophon,  the  founder  of  the  Eleatic  school  in  Elea;  both 
of  the  sixth  century.  The  former,  though  eminent  in  mathe- 
matics, did  not  got  beyond  a  vague  mysticism  in  specula- 
tion ;  his  followers  were  numerous  and  wrote  in  Doric, 
Philolaus  and  Archytas  being  noted  among  them.  The 
Eleatics  pursued  the  metaphysical  tendency  farther ;  they 
reverted  to  the  poetical  form  in  their  writings  ;  so  Xen- 
ophanes, Parmcnides,  and  Empcdocles,  the  latter  again 
busied  with  speculations  in  physics.  Entirely  new  ground 
for  philosophic  thought  was  obtained  by  the  fearless  think- 
er and  uncompromising  moralist  Socrates  (d.  39^),  who, 
though  he  wrote  nothing,  gave  that  direction  to  speculation 
which  resulted  in  the  establishment  of  several  schools.  The 
first  of  these,  the  Academy,  was  founded  by  the  celebrated 
Plato  (429-347)  of  Athens,  an  enthusiastic,  imaginative, 
almost  visionary  nature,  educated  by  extensive  travel, 
master  of  dialectics.  Ilis  works  are  in  the  dialogue  form, 
always  with  Socrates  as  chief  speaker.  As  works  of  art 
they  are  unsurpassed ;  though  ranging  over  the  whole  field 
of  ethics,  politics,  and  metaphysics,  they  possess  a  dramatic 
vivacity  which  never  flags  and  a  constant  freshness  of 
thought.  Probably  all  are  preserved;  besides  the  longer 
works,  Republic  (10  books)  and  Laws  (12  books),  there  are 
some  forty  shorter  compositions,  many  of  doubtful  genuine- 
ness. The  numerous  works  of  Heraclidi.s  Ponticus,  the 
scholar  of  Plato,  are  lost.  The  founders  of  the  other  Socratic 
schools,  Euclid  (Megarian  school),  Aristipjius  (Cyronian 
school),  and  Antisthenes  (Cynic  school),  were  of  little  im- 
portant^e  for  literature.  Aristotle  (3S4-322),  the  founder 
of  the  Peripatetic  school  in  the  Lyceum,  was  a  pupil  of 
Plato,  but  very  unlike  him.  His  voluminous  works  were 
of  less  importance  for  literature  than  for  science.  Of  clear 
judgment,  great  acumen  and  memory,  he  was  pre-eminently 
a  man  of  facts ;  his  eagerness  for  knowledge  extended  into 
every  part  of  the  physical  and  metaphysical  universe. 
Recognition  of  the  importance  of  inductive  research,  as  op- 


posed to  mere  speculation,  exactliess  of  method  and  com- 
pleteness of  system,  the  introduction  of  accurate  technical 
terms,  are  among  his  merits.  About  one-half  his  numerous 
writings  are  preserved,  composed  in  a  clear,  pragmatic 
style,  devoid  of  all  ornament,  often  bald  and  compendious. 
Among  the  completestof  these  are  the  yicomnrhcnn  Ethics, 
the  Politics,  the  Logic;  besides  these,  his  extant  writings 
extend  over  literature,  rhetoric,  psychology,  zoology,  bot- 
any, mathematics,  physics,  and  other  departments.  It  may 
be  said  of  Aristotle  that  he  cmljraced  in  himself  all  the 
science  of  his  age.  Though  contemporary  with  Bemos- 
thenes.  he  stands  on  the  border  of  two  periods,  and  in 
spirit  belongs  quite  as  much  to  the  latter  as  to  the  former, 

10.  Rhetoric  and  Orutonj. — The  nursery  of  Grecian  elo- 
quence was  Athens,  and  its  flourishing  period  the  lourth 
century,  though  the  study  of  rhetoric  as  an  art  had  been 
previously  pursued  during  the  period  of  the  Peloponnesian 
war,  especially  under  the  influence  of  the  class  of  men 
called  Sophists.  The  Sophists  were  a  peculiar  product  of 
that  age,  rhetoricians  rather  than  philosophers,  loose  think- 
ers, though  professedly  teachers  of  philosophy  and  morals. 
Their  province  was  words,  not  thoughts;  their  whole  art, 
persuasion;  their  aim,  rather  outward  semblance  than  in- 
ward reality.  Athens  was  their  chief  fielil,  though  most  of 
them  were  from  abroad.  The  principal  Sophists  were  Gor- 
gias  a  Sicilian,  Hippias  of  Elis,  Protagoras  of  Abdera, 
Polus  of  Agrigentum,  and  Prodicus  the  Cean.  Under  the 
instructions  of  these  men  the  art  of  oratory  grew  to  matu- 
rity. The  famous  Attic  orators  arc  ten  in  number.  The 
first  department  cultivated  was  the  judicial;  in  this  field 
distinguished  themselves  Antiphon  (479-411)  and  Ando- 
cides.  Of  the  former  we  have  seventeen  orations  preserved, 
of  the  latter  four,  many  of  these  written  for  others  to  speak. 
To  a  somewhat  later  period  belong  Lysias  and  Isocratcs; 
their  style  shows  more  freedom  and  elegance.  The  latter 
brought  to  perfection  the  epideictic  style,  or  speech  of  dis- 
play. We  possess  of  the  one  thirty-four  speeches,  of  the 
other  twenty-one.  A  little  later  flourished  Isaeus  and  Ly- 
curgus.  With  Demosthenes  (3S4-322)is  reached  the  high- 
est point  in  oratory.  It  was  he  who  developed  the  political 
stylo,  demanding  not  only  the  orator,  but  the  statesman. 
Demosthenes.  perha])3  the  greatest  orator  of  all  times,  and, 
next  to  Pericles,  the  greatest  statesman  of  Athens,  attained 
his  eminence,  without  great  natural  endowments,  by  the 
most  unremitting  diligence.  Though  he  lacks  the  ease  of 
some,  his  style  is  forcible  beyond  description,  free  from 
rhetorical  trickery,  although  carefully  studied,  weighty, 
and  earnest.  Sixty  orations  of  his  arc  preserved.  His 
contemporaries,  ^schines,  Hyperides,  and  Dinarchus, 
though  able  orators,  arc  his  inferiors  in  power.  The  famous 
contest  on  the  Crown  between  ^schines  and  Demosthenes 
(330  B.  c.)  gave  occasion  for  the  masterpieces  of  the  two 
orators. 

11.  Medicine. — The  only  works  of  a  technical  profes- 
sional nature  which  have  reached  us  from  this  period  are 
the  writings  of  Hippocrates  of  Cos  (460-370).  the  founder 
of  the  science  of  medicine.  They  are  in  the  Ionic  dialect, 
brief  and  plain  in  language;  parts  are  of  doubtful  authen- 
ticity. 

II.  Alexandrian  Period  (330-30  b.  c). — Its  charac- 
teristics are  great  diminution  of  originality,  the  cultivation 
of  science  at  the  expense  of  literature,  the  study  and  dis- 
semination of  previous  works.  The  boundaries  of  the  Hel- 
lenic world  were  greatly  enlarged,  and  foreign  influences 
made  themselves  felt.  The  two  centres  of  literary  activity 
were  Alexandria  and  Athens. 

1.  Poetnj  became  secondary  to  prose.  Besides  the  New 
Comedy,  already  described,  the  only  new  typo  produced  is 
the  bucolic,  the  germ  of  which  existed  among  the  Sicilian 
peasantry;  it  was  artistically  developed  by  Theocritus,  a 
Syracusan,  about  270.  These  poems,  called  idifls  (a  word 
of  uncertain  meaning),  were  primarily  pictures  of  rural 
life,  many  in  dialogue  form,  in  Sicilian  Doric  and  the  dac- 
tylic metre;  the  tone  is  tender  and  sportive;  a  feeling  for 
nature  not  very  common  among  the  ancients  pervades  them. 
AVe  have,  be.-^iiles  thirty  pieces  of  Theocritus,  several  by 
Bion  and  Moschus  of  "a  similar  nature.  The  remaining 
poetry  of  this  period  is  artificial  in  the  extreme.  The  epic 
compositions  are  labored  and  learned  imitations  of  Homer; 
the  Arfinnauticn  of  Apollonius,  a  grammarian  of  Alexan- 
dria (200),  is  preserved,  but  has  little  merit.  Still  less  in- 
teresting are  the  didactic  poems  on  astronomy  and  medi- 
cine of  Aratus  and  Nicander:  the  latter  wrote  Georf/ics  and 
Metamorjihours  (now  lost),  imitated  afterwards  by  Virgil  and 
Ovid.  The  ejtigram  is  cultivated  with  more  success;  the 
Anthidoqy  contains  many  good  ones  of  this  period.  Cal- 
limachus,  the  first  Alexandrine  librarian,  distinguished 
himself  in  this  style;  we  have  also  hymns  of  some  little  merit 
from  him.  Both  the  elegy  and  the  tragedy  received  some 
attention,  but  all  productions  are  lost.  The  eillos,  or  satiric 
poem,  came  also  into  vogue. 
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2.  Pkiloeopky  was  chiefly  pursued  at  Athene,  where,  be- 
flidcs  the  Academy  ami  the  Lyceum,  the  Epicurean  and 
Stoic  schools  (the  latter,  outgrowths  of  the  I'yreniun  and 
Cynic  schools  respectively)  flourishcJ.  attracting  pupils 
from  all  parts  of  the  civilized  world.  Of  the  teachers  the 
most  important  in  a  literary  point  of  view  are  Theophras- 
tus,  pupil  and  successor  of  Aristotle,  n  man  of  most  varied 
learning,  from  among  whose  many  works  a  book  on  botany 
and  an  esj^ay  on  types  of  character  have  reached  us,  and 
Chrysippus  "and  Pametius  the  Stoics,  both  prolific  writers 
on  ethics.  The  latter's  work  on  Duties  was  the  model  for 
Cicero's  book  on  the  same  subject. 

3.  (irttminnr,  in  its  widest  sense,  including  the  study  of 
literature,  was  ardently  pursued,  especially  at  Alexandria 
under  the  Ptolemies.  The  famous  libraries  there  collected, 
and  the  Museum,  a  kind  of  academy  of  eciences,  were  im- 
portant meaui^.  The  collection,  cataloguing,  criticism,  and 
annotation  of  the  literary  relics  of  the  classical  period  was 
the  chief  task;  later  came  the  systematic  treatment  of 
grammar.  Scanty  as  are  the  remnants  of  these  gram- 
marians' works,  whatever  we  possess  of  the  classic  litera- 
ture has  passed  through  their  hands,  and  modern  philology 
is  greatly  indebted  to  them.  The  greatest  of  tht'se  critics 
were  Aristophanes  of  Byzantium  (200)  and  Aristarchus 
(16U);  the  former  busied  himself  chiefly  with  the  drama, 
the  latter  with  Homer.  A  small  grammatical  textbook  of 
Dionysius  Thrax  (110)  has  come  down  to  us,  also  a  short 
treatise  on  mythology  by  ApoUodorus.  A  rival  of  the 
Alexandrine  school  was  the  Pergamenian,  its  representa- 
tive scholar  Crates. 

4.  Other  Sciences. — The  advances  made,  especially  at 
Alexandria,  in  astronomy,  mathematics,  and  geography  were 
remarkable.  In  mathematics  were  distinguished  Kuclid. 
whose  Efements  of  (reometri/  hold  their  place  even  yet.  and 
who  lived  in  Alexan<lria  in  the  last  part  of  the  fourth  and 
first  jtart  of  the  third  century  b.  c.  ;  an<l  later  Archimedes 
of  Syracuse  and  Apollouius.  Of  others,  Eratosthenes,  a 
man  of  universal  learning,  the  first  scientific  geographer  (d. 
liU),  and  Ilipparchus,  the  astronomer,  may  be  mentioned. 
In  Athens  the  Peripatetics  and  other  philosophers  also  cul- 
tivated the  sciences. 

5.  IIintori/  is  singularly  neglected  in  this  period :  the  only 
name  of  importance  is  Polybius  (2(l-l-12'_').  of  whoso  his- 
tory of  Roman  conquests  only  five  books  (out  of  forty)  arc 
preserved  complete. 

III.  Roman  PEniOD  (30  b.  C.-330  a.  d.).— Literature 
centres  at  Rome,  the  ancient  seats  of  learning  losing  their 
importance.  The  scientific  spirit  decreases,  but  there  is 
returning  taste  for  rhetoric  and  regard  for  form  and  stylo 
in  composition,  which  had  been  singularly  neglected  in  the 
prei.'eding  period;  so  results  a  remarkable  revival  of  Attic 
prose,  especially  history.  To  the  first  century  of  this  jieriod 
belong  Diodorus  Sieulus,  only  a  small  portion  of  whoso 
Univern(il  Ifistortf  is  preserved;  Plutarch,  the  biographer 
and  essayist;  Flavius  Josephus,  the  Jewish  historian  ;  and 
Strabo,  the  descriptive  geographer.  From  the  rhetorician 
Dionysius  of  Halicarnassus  we  have  a  history  of  early 
Rome,  as  well  as  works  on  rhetoric  and  literature.  Later 
were  Arrian,  Appian,  Herodian,  and  Dio  Cassius  (the  last 
three  writers  of  Konian  history),  and  Pausanias,  the  trav- 
eller, from  whom  wc  have  a  Denrriptiou  of  Orec-t;.  Of 
rhetoricians,  Dio  Chrysostoni,  and  later  Longinns,  deserve 
mention,  but  especially  the  witty  satirist  LuL-ian.  whoso 
works  are  of  the  most  variecl  character.  Less  valuable  aro 
tho  writings  of  the  two  Philostrati  and  those  of  /Elian,  the 
latter  a  collection  of  anecdotes.  The  I)rif)iu>Hf>ftliin(:r  of 
Athenieus  consists  of  tablo  conversation  ;  though  a  taste- 
less melange,  it  contains  important  material.  The  writing 
of  imaginary  letters  ascribed  to  noted  personages  eunio 
into  vogue,  and  \vas  cultivated  by  Alciphron  and  others. 
Tlic  grammarians  of  this  time  are  divided  into  Technicists 
and  yUticists.  Of  the  former  were  the  Alexandrian  Apol- 
lonius  Dyscolus  and  his  son  Herodian,  the  last  of  the  great 
an. -ient  grammarians  :  of  the  latter,  mere  .\ttic  purists.  Phry- 
nichu'<  and  .luliu.-*  Pollux.  The  astronomer  and  geographer 
Ptolemy  and  the  physician  (ialen  are  the  chief  names  in 
jihysical  science.  The  study  of  philosophy  languished,  and 
the  Athenian  schools  died  out;  Kpictctns  the  Stoic  is  the 
moji!  eminent  teacher.  Philosophy  dogenerateil  on  the  one 
hand  into  the  fantiistie  suiier^lition  of  Neo-Pbitonisui.  wliose 
chief  apostle  wan  Piotinus.  on  the  other  into  the  skepti- 
cism (d'Sextns  I'Jmpiriens  (about  200  a.  n.).  From  Diogenes 
Laertins  (about  200)  we  have  a  history  of  philosophy.  In 
poetry  this  period   is  utterly  barren  ;   Babrius,  the  nnlhor 

*  of  /Esopian  fables  in  choUambs,  is  the  only  name  worth 
mentioning. 

IV.  BvzANTiNK  Pkriod  (.'!.t0-14.'..1  A.  P.).— Tho  literary 
centre  is  Constantinojile.  A  brief  rennissanoo  in  poetry 
and  rlieloric  is  followed  by  a  long  decline,  in  which  every 
spark  of  go(>d  taste  and  originality  dies  out.  Learning 
grows  less  and  less  ;  many  works  of  antiquity  are  forgotten 


and  lost;  careless  compilations  and  e.xcerpts  rejilaee  orig- 
inal works.  The  writers  of  this  j)eriod  arc  lor  the  most 
part  devoid  of  literary  merit,  and  of  no  importance  except 
as  sources  of  contemporary  history,  or  from  the  fragments 
of  older  monuments  which  they  nniy  contain.  It  will  suffice 
to  mention  a  few  :  Nonnns  (about  40U),  author  of  the  volu- 
minous iJiuiij/sittra,  not  without  originality' and  a  certain 
merit,  and  (^uintus  Smyrnjeus,  are  the  best  of  a  large  num- 
ber of  poets.  Anthologies,  or  collections  of  epigrams  of 
various  ages,  are  compiled.  Rhetoric  flourished  under 
Julian,  and  the  works  of  Libanins  are  no  mean  specimens 
of  oratory.  The  romance  was  cultivated  by  Heliodorus 
and  others.  Stobanis'  florHeijimu  and  EvUnjw,  collections 
of  choice  extracts,  contain  much  that  is  valuable.  In 
grammar  and  erudition,  Cha^robosous,  Kustathius.  the  com- 
mentator of  Homer  (bishop  of  Thessalonica,  1100),  Photius, 
and  the  lexicographers  Ilesyehius  and  Suidas  may  be  men- 
tioned. Zosimus,  Procopius,  Zonaras,  Xicephorus  Grego- 
ras,  are  among  the  historians.  Kusebius,  the  ohrouologist 
and  Church  historian,  was  contemporary  with  Constantine ; 
Stephanus  Byzantius,  the  geographer,  lived  some  two  cen- 
turies later.  Of  ecclesiastical  writers,  the  most  eminent 
are  Justin  Martyr,  Clement  of  Alexandria.  Origen.  Gregory, 
John  Chrysostom,  Syncsins,  Socrates;  the  first  three  be- 
long chronologically  to  the  preceding  period. 

The  study  of  (Jreek  literature  was  revived  in  the  West 
during  the  fifteenth  century,  chiefly  through  the  influence 
of  the  learned  Greeks  who  fleil  in  considerable  numbers  to 
Italy,  and  labored  there,  favored  by  such  men  as  Lorenzo 
de' Medici ;  among  these  were  Theodore  Gaza,  Constantino 
and  Janus  Lascaris,  and  Marcus  Musnrus.  Since  then  these 
literary  relics  have  been  studied  with  ever-increasing  zeal. 
Among  the  many  modern  scholars  whose  labors  in  thij*  field 
have  been  fruitful,  are  ])rouiinent  Reuchlin,  Erasmus  (six- 
teenth century),  and  later  (eighteenth  century)  Hemster- 
huys  and  A'alckenacr  in  Holland;  in  England,  Bcntley  (d. 
1742),  and  afterwards  Por^-on  and  KImsley  ;  in  Germany 
during  the  present  century.  lleyTie.  Wolf,  Hermann.  Bw-kh, 
Bekker,  Dindorf,  Miiller,  and  Weleker.  The  princijial  his- 
tories of  Greek  literature  aro,  in  English,  IMure's  and  Mul- 
ler's  (completed  by  Donaldson);  in  German,  Bcrnhardy's, 
Nicolai's,  and  Bcrgk's,  the  last  now  (lS7o)  just  begun. 

F.  D.  Ai-i.KN. 

Greek  Literature,  Modern,    Prof.  Sophocles,  in 

his  Greek  Lt:ricon  of  the  Roman  and  Jii/zantiue  Periods, 
divides  what  he  calls  the  Byzantine  Period  into  three 
epochs,  the  first  extending  from  a.  i».  ;';!0  to  a.  n.  ('>22 ;  the 
second,  from  a.  d.  G22  to  A.  n.  lOH'.l;  and  the  third,  fmm 
A.  I>.  lOyO  to  A.  n.  14o3.  It  is  only  the  writers  of  the  last 
of  these  periods  that  can  be  considered  as  belonging,  in 
any  sense,  to  modern  Greek  literature.  Must  of  these,  in- 
deed, wrote  in  the  scholastic  or  would-be  Attic  style,  rather 
than  in  the  modern  Greek. 

Anna  Coninena,  distinguished  alike  for  the  graces  of  pcr- 
fion  and  of  intellect,  was  tiie<laughter  of  Alexis  I.,  emperor  of 
Constantinople.  Born  in  1US;{.  and  educated  with  the  great- 
est care,  she  was  early  married  to  Nicephorns  Brycnuius, 
descended  from  one  of  the  noblest  families  in  the  empire, 
and  renowned  as  a  warrior,  an  historian,  and  a  statesman. 
He  was  the  author  of  a  history  of  the  empire  in  four  books, 
modestly  entitled  MafrriafH  for  I/iHtori/.  It  covers  only 
about  twenty  years,  from  1067  to  107^,  and  was  left  unfin- 
ished at  his  death,  which  occurred  in  1137.  His  beautiful 
widow  never  ceased  to  mourn  his  loss.  There  is  no  parallel 
in  the  European  history  of  (hose  times  to  the  uninterrupted 
domestic  happiness,  for  more  than  forty  yrars,  of  two  such 
eminent  and  noble  authors.  Anna  survived  her  husband 
eleven  years,  dying  in  1148.  She  wrote  a  biography  of  her 
father,  entitled  Afrxiad,  a  work  of  great  historic  value,  but 
somewhat  disfigured  by  a  iteduntic  style.  In  llii:*  respect 
it  is  a  striking  cmitrast  to  her  husbaml's  modest  history. 
George  (Umistus.  snrnamed  by  himself  J'lefhun,  was  ono 
of  the  most  remarltable  men  of  his  age.  He  was  born  in 
Sjiarta  about  the  miildle  of  the  fourteenth  century,  and 
lived  till  near  the  mi<ldle  <d"  the  liileenth.  A  passionate 
admirer  of  Plato,  he  formed  the  bold  design  of  esiiibli>hing 
the  suprenmcy  of  his  ])hilosophy.  thereby  supplanting  not 
onlvthe  svstem  of  Aristotle,  but  also  the  religion  of  Christ. 
Visiting  Florence,  he  leetur<'d  nti  the  Platonic  pliil<»S(.phy 
belore  Cosmo  de'  .Mediei  the  FIder.  and  be  inspired  that 
distinguished  ]iatron  of  learning  with  such  entbusiii^m  for 
the  great  (irecian  that  In"  afterwards  founded  an  iieailemy 
at  Florence  for  the  purpose  of  teaching  (he  Plutonic  fdiil. 
osophy.  Gemistus  wrote  nearly  forty  difl"erent  treatises, 
embracing  a  wide  range  of  subjects— geograpliieal.  histori- 
cal, astronomical,  mathematical,  philosophical,  moral,  and 
thetdogical,  including  several  poems.  Ilis  most  important 
works  are  those  relating  to  tho  Philonio  philonophy.  espe- 
oially  that  on  (ho  diflVrenco  between  the  philosophy  of 
Plato  and  that  of  Aristotle.  lie  wa-*  so  confident  ot  tho 
speedy  success  uf  his  scheme  of  enthroning   Philo  as  tho 
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sovereign  of  human  thought  that  he  is  said  to  have  pre- 

dicteil  that  not  many  years  would  elapse  before  all  the 
\yorld  would  be  of  one  religion  ;  and  that  not  Mohammed- 
anism, not  Christianity,  but  Platonism.  His  admiration 
of  Plato  was  probably  the  reason  of  his  adopting  the  sur- 
name of  Pleth9n  as  a  synonym  of  Gemistus,  and  a  near  ap- 
proach in  sound  to  the  name  of  his  great  master.  Whether 
or  not  we  assent  fully  to  the  verdict  of  his  modern  Greek 
biographer,  that  he  was  "  the  most  learned  man  of  the  fif- 
teenth century,"  there  is  no  doubt  that  his  learning  was 
very  extensive,  and  his  influence  in  exalting  Plato  above 
Aristotle  very  efficacious.  George  Scholarius  (1400-GO) 
was  one  of  the  learned  Greek  ecclesiastics  who  took  part  in 
the  Council  of  Florence,  and  was  made  the  first  patriarch 
of  Constantinople  after  its  conquest  by  the  Turks.  He  was 
the  author  of  between  sixty  and  seventy  theological  works, 
mostly  of  a  polemical  character.  Laonicus  Chaleondylas 
(or  Chalcocondylas)  was  an  eminent  statesman  and  historian 
in  the  last  half  of  the  fifteenth  century.  Little  is  known 
of  the  incidents  of  his  life,  nor  is  the  year  of  his  birth  or  of 
his  death  ascertained.  We  know  that  Athens  was  his  birth- 
place, and  that  he  was  sent  by  the  emperor  John  Palipologus 
VII.  in  the  year  1-U(>  as  ambassador  to  Amurath  (or  JMurad) 
II..  and  that  he  wrote  a  history  of  the  Turks  in  ten  books, 
from  their  origin  to  the  year  1463.  This  history  is  regarded 
as  high  authority,  and.  in  spite  of  its  affectation  of  the  clas- 
sical stvli'.  has  considerable  literary  merit.  His  account 
of  the  fall  of  Constantinople,  of  which  he  seems  to  have  been 
an  eye-witness,  is  pronounced  by  Prof.  Felton  far  more 
graphic  and  affecting  than  the  stately  picture  of  Gibbon. 
Theodore  Gazes  {1370-147S)  was  one  of  the  earliest  and 
most  influential  of  those  Greek  scholars  who  did  so  much 
to  revive  in  Western  Europe  the  study  of  the  ancient  Greek 
literature.  Born  in  Thessalonica,  he  was  already  nearly 
sixty  years  of  age  when,  on  the  subjection  of  his  native 
city  to  tho  Turkish  power  (A.  d.  1429),  he  migrated  into 
Italy,  made  himself  master  of  the  Latin  language,  taught 
Greek  first  in  Sienna,  afterwards  in  Ferrara,  where  he  was 
chosen  professor  of  Greek  in  the  Gymnasium,  and  in  the 
year  1455  went  to  Rome  on  the  invitation  of  Pope  Nicholas 
V.  Here  ho  translated  the  works  of  Aristotle  into  Latin, 
and  carried  on  a  controversy  with  George  Scholarius  and 
other  disciples  of  Gemistus,  defending  Aristotle  against 
the  attacks  of  the  admirers  of  Plato.  Besides  translating 
the  works  of  Aristotle  into  Latin,  he  translated  from  Latin 
into  Greek  Cicero's  Cnto  Mrtjor,  or  Dr  Sntcctute.  He  was 
also  the  author  of  an  excellent  Greek  grammar.  He  lived 
to  be  more  than  100  years  of  age,  dying,  according  to  the 
most  probable  account,  in  147S.  though  others  state  that  he 
survived  till  1484.  Constantino  Lascaris.  descended  from 
a  royal  race,  was  born  in  Constantinople  near  the  beginning 
of  the  fifteenth  century.  On  the  conquest  of  that  city  by 
the  Turks  he  took  refuge  in  Italy,  teaching  Greek  first  in 
Milan,  and  afterwards  in  Rome.  Naples,  and  Messina,  in 
which  last  city  he  died  in  14113.  He  is  the  author  of  be- 
tween thirty  and  forty  different  works,  including  several 
translations  from  Greek  into  Latin.  He  wrote  largely  on 
grammatical  subjects,  and  his  Greek  grammar,  published 
in  1470,  is  said  to  have  been  the  first  book  printed  in  Greek 
letters,  as  it  was  probably  the  first  book  issued  from  the 
celebrated  Aldino  press  in  Venice.  Lascaris  was  the  inti- 
mate friend  of  the  cardinals  Bessarion  and  Bcmbo  and  of 
other  distinguished  Italian  literati ;  and  he  too  was  among 
the  foremost  of  those  Greek  refugees  who  contributed  to  the 
revival  of  Greek  learning  in  Europe.  He  bequeathed  his 
library,  comprising  many  valuable  manuscripts,  to  the  city 
of  Messina.  It  was  afterwards  removed  to  Spain  and  de- 
posited in  the  Escurial. 

The  Greek  writers  thus  far  mentioned  wrote  in  the  scho- 
lastic stvle,  and  not  in  the  common  language  of  the  Greek 
people  of  their  time.  Their  works,  therefore,  though  en- 
titled to  be  ranked  as  belonging  to  the  literature  of  modern 
(jreece,  had  only  an  indirect,  yet  not  inconsiderable,  influ- 
ence upon  the  development  of  the  modern  Greek  language. 
We  must  now  go  back  a  little,  to  notice  the  earliest  writers 
who  composed  their  works  in  the  popular  dialect.  Theo- 
dore Prodromos,  nicknamed  Ptnchoprodromoa,  a  learned 
monk  of  the  twelfth  century  (114.1-SO),  is  regarded  as  tho 
father  of  modern  Greek  as  preserved  in  literature.  Ho 
wrote  some  popular  verses  on  the  poverty  of  learned  men. 
which  he  addressed  to  the  emperor  Manuel  Comnenus. 
They  have  been  preserved  by  Koraes  in  the  first  volume  of 
his  Atukta.  An  extract  of  "thirty  or  forty  lines  from  this 
poem,  with  a  spirited  English  translation,  may  be  found  in 
CrVW<i/7.  pp.  110-11.3.  There  appeared  in  the  fourteenth 
century  a  remarkable  poetical  romance,  entitled  lieUhan- 
dros  and  Chrijmntza.  Its  author  is  unknown,  but  good 
judges  have  assigned  it  a  place  in  the  highest  order  of 
poetry,  not  unworthy  to  be  compared  with  the  productions 
of  Dante  and  Goethe.  "  Did  the  modern  Greek  language," 
says  Geldart,  "  possess  but  this  single  epic,  to  say  that  it 


is  destitute  of  literature  were  a  calumny  indeed."  We  must 

pass  over,  with  only  the  briefest  mention,  Maximus  Mar^ 
gunius  {I5;i0-S7)  of  Crete,  the  Venetian  publisher,  Ana- 
creonic  poet,  and  elegant  letter-writer;  and  Cyril  Lucar 
(1572-1038),  the  Protestant  patriarch  of  Constantinople 
and  martyr  to  his  religious  convictions.  Leo  Allatius 
(1580-1669).  the  Scioto  scholar  and  poet,  claims  a  some- 
what more  extended  notice.  (Joing  to  Rome  at  the  age  of 
sixteen,  he  studied  philosophy,  theology,  and  medicine. 
After  having  been  appointed  professor  of  Greek  by  Pius 
v.,  he  was  made  librarian  of  the  Vatican  in  Ififil  by  Alex- 
ander VII.  He  abandoned  the  Greek  faith  and  accepted 
the  doctrines  of  Rome,  but  the  precise  period  when  this 
change  took  place  is  not  known.  Ho  was  renowned  for 
his  extensive  learning,  his  untiring  industry,  and  his  tena- 
cious memory.  His  writings,  more  than  100  in  number, 
treat  of  a  great  variety  of  subjects,  and  are  composed  in 
the  Latin,  Greek,  French,  and  Italian  languages,  and  in 
poetry  as  well  as  in  prose.  He  was  unquestionably  one  of 
the  greatest  scholars  of  the  seventeenth  century,  and  was 
in  regular  correspondence  with  most  of  the  distinguished 
literary  men  of  his  time,  (ieorge  Chortakes.  a  Cretan  poet 
of  the  seventeenth  century,  was  the  author  of  a  tragedy  en- 
titled Erophile.  It  is  chiefly  remarkable  for  the  abundance 
and  vividness  of  its  imagery.  Franeiseus  Scuphos,  also  a 
Cretan,  wrote  a  valuable  work  on  rhetoric,  published  in 
ICSI.  Elias  Meniates  (1669-1714),  a  Cephaiouiote,  com- 
bined in  himself  the  qualities  of  a  successful  teacher,  an 
eloquent  preacher,  and  an  able  diplomatist.  He  exercised 
his  gifts  in  the  two  former  directions  simultaneously  for 
many  years  in  Venice  and  the  Ionian  Islands,  until  he  was 
made  bishop  of  Calavrita  in  1711  ;  after  which  he  confined 
himself,  for  the  few  remaining  years  of  his  life,  to  his  eccle- 
siastical duties.  He  left  only  two  works,  one  entitled  The 
Hock  of  Offence,  an  exposition  of  the  causes  of  the  breach 
between  the  Eastern  and  Western  churches.  This  work 
has  passed  through  many  editions,  and  been  translated 
into  both  Latin  and  German.  His  other  work  is  a  volume 
of  discourses,  of  which  five  editions  were  printed  in  Venice 
between  1727  and  1800,  and  many  others  more  recently. 
These  discourses  are  characterized  by  force  of  argument, 
co])iousaess  of  expression,  ardor  of  feeling,  and  aptness  of 
illustration.  As  a  preacher  he  had  probably  no  superior 
in  the  Greek  Church  in  the  time  in  which  be  lived,  and 
many  were  led  to  repentance  and  a  religious  life  by  his 
earnest  and  pungent  sermons.  Vincentius  Kornaros,  the 
Cretan  poet,  is  generally  assigned  to  the  eighteenth  cen- 
tury, for  his  single  extant  poem  was  first  printed  in  1756, 
But  he  appears  to  have  been  born  about  a.  n.  1620.  Very 
little  is  known  of  him.  but  his  Erutocritos  has  gone  through 
many  editions,  and  he  has  been  called  the  Homer  of  mod- 
ern Greece.  Kosmas  the  iEtolian  (1714-7'.')  was  renowned 
for  his  bold  earnestness  as  a  preacher,  whereby  he  made 
many  enemies  among  the  aristocracy  ;  and  for  his  zeal  in 
the  cause  of  popular  education,  whereby  be  made  many 
friends  among  the  common  people.  As  the  founder,  di- 
rectly or  indirectly,  of  more  than  200  schools  in  various 
parts  of  Greece,  he  is  reckoned  among  the  prominent  har- 
bingers and  promoters  of  Gi'ccian  independence.  Accused 
by  his  enemies  of  seditious  plots,  be  at  last  suffered  mar- 
tyrdom at  the  hands  of  the  Turkish  authorities  in  Epims. 
Still  more  prominent  in  the  list  of  those  who  prepared  the 
way  for  the  national  regeneration  was  Rhcgas  Pherraios. 
Born  about  the  middle  of  the  eighteenth  century,  he  early 
devoted  his  life  to  the  liberation  of  his  country  from  Turk- 
ish oppression.  By  a  secret  society  which  he  formed,  by 
his  stirring  appeals  to  the  European  powers,  and  most  of 
all  by  his  patriotic  songs,  he  kindled  tho  love  of  country 
and  of  liberty  in  the  hearts  of  the  Greeks,  and  well  earned 
the  name  of  the  modern  Tyrtycus.  Arrested  by  the  Aus- 
trian authorities  at  Trieste  in  1798,  and  delivered  up  to  the 
Turks,  he  died  a  martyr  to  liberty.  Eugenios  Bulgaris 
(1716-1806)  was  born  in  Corfii,  educated  in  Padua,  and 
after  teaching  a  while  in  Yannina,  at  Mt.  Athos,  and  in 
Constantinople,  he  travelled  in  Germany,  was  ordained  a 
priest  in  1775,  and  the  next  year  was  appointed  archbishop 
uf  Slavonia  and  Cherson.  In  1787  he  resigned  his  office, 
and  passed  the  remainder  of  his  days  in  private  life.  His 
works  are  numerous  and  various — scientific,  didactic,  po- 
lemical, and  religious.  Among  them  are  a  treatise  on 
logic  and  a  Greek  translation  of  Virgil.  He  was  well  ac- 
quainted with  the  philosophy  of  Locke  and  Leibnitz.  His 
scientific  treatises  are  written  in  the  scholastic  language, 
and  his  more  popular  and  practical  works  in  the  common 
dialect :  for  he  wrote  with  equal  facility  in  both.  Niccpho- 
rus  Thcotokes(1736-lS00)  studied  under  the  best  masters — 
and  there  were  at  that  time  some  of  wide  renown — in  his 
native  island  of  Corfil,  and  afterwards  in  the  universities 
of  Bologna  and  Padua.  Returning  to  his  birthplace,  he 
preached  and  taught  with  such  success  that  he  was  soon 
invited  to  Constantinople.     After  a  short  stay  there  he 
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removed  to  Jassy,  and  thence,  in  1766,  to  Leipsic,  chioBy 
for  the  purpose  of  publishing  his  writing?,  lie  succeeded 
Eugene  Bulgures  in  the  see  of  Slavonia.  iind  was  afterwards 
transfcvrt-'d  to  Astrakhan.  He  was  a  man  of  great  learn- 
ing, and  wrote  treatises  on  ractaphysic?  and  natural  phil- 
osophy, besiiies  many  theological  works,  polemical  and 
practical.  Two  of  his  most  useful  practical  works  bear  the 
title  Ki/ruiK-oUromiou,  or  expository  homilies  on  the  Sab- 
bath lcs^ons  of  the  (jreck  Church,  from  the  Gospels  and 
from  the  Acta.  There  is  no  name  in  tlie  history  of  modern 
(ireek  literature  worthy  of  more  honor  than  that  of  Ada- 
mantios  Koraes  (or  Coray,  as  liis  name  is  often  written). 
Horn  in  Smyrna  in  1748,  ho  was  destined  by  his  father  to 
be  a  merchant.  After  six  or  eight  years  .■'pent  in  this  busi- 
uesf,  he  succeeded  in  obtaining  his  father's  consent  to  de- 
vote himself  to  study.  In  1788,  after  six  years'  study  at 
Montpellicr,  he  obtained  his  degree  as  doctor  of  medicine. 
Thrown  upon  his  own  resources,  soon  after  he  arrived  at 
Moiitp<_'lUt_T,  by  the  death  of  his  father,  he  earned  his  lire- 
'ihood  by  translating  into  French,  German  and  English 
works  on  medicine.  Shortly  after  taking  his  degree  here- 
moved  to  Paris,  where  he  reinaincil  for  nearly  half  a  cen- 
tury, until  his  death  in  lS;{;i.  Patriotism  was  his  ruling 
passion.  Three  things  seemed  to  him  indispensable  to  the 
liberation  of  his  countrymen:  first,  to  make  known  to  all 
Europe  their  oppressed  condition  ;  secondly,  to  keep  before 
their  minds  the  glorious  achieveuionts  of  their  ancestors; 
and  thirdly,  to  purify  and  elevate  their  language.  From 
these  aims  he  never  swerved.  To  the  Futkcrfy  Advice  of 
the  patriarch  of  Constantinople,  published  after  the  mar- 
tyrdom of  Khcgas,  and  exhorting  the  Greeks  to  bear 
meekly  the  Turkish  yoke,  he  replied  by  his  Brntherhf  Ad- 
vice, summoning  them  to  break  that  yoke.  When  Napo- 
leon invaded  Egypt  in  ISOli,  ho  published  his  Sa/pi'siua 
Polemintfin'on,  which  was  indeed  a  trumpet  battle-call  to 
every  true  (ireek.  About  this  time  also  he  began  that  se- 
ries of  editions  of  the  classics,  amounting  in  all  to  fifteen 
or  twenty  volumes,  to  which  lie  prefixed  soul-stirring  pre- 
faces, which  had  great  effect  in  developing  the  sentiments 
of  nationality  and  tho  passion  for  freedom.  In  1S03  or 
1804  he  was  commissioned  by  tho  government  of  Napoleon, 
in  connection  with  two  French  savants,  to  translate  Stra- 
bo's  tirfxjniphy  into  French,  and  ho  performed  his  part  in 
so  satisfactory  a  manner  that  a  pension  of  MOOO  francs  a 
year  was  settled  on  him  for  life.  In  1828  he  began  to  ])ub- 
lish  his  Ataktn  {or  **  Miscellanies  "j.  Tho  last  of  his  pub- 
lications was  entitled  Si)nekdemoa  Hicradkoa  (or  "Tho 
Priest's  Vade-mecum  "),  an  excellent  practical  commentary 
on  the  Pastoral  Epistles,  still  valued  and  used  by  biblical 
scholars.  He  wrote  also  an  autobiography,  published  in 
181!:?,  the  year  of  hisdeath.  (Jeldart  styles  Koraes  "  the  sec- 
ond Leo  Allatius  of  (Jroccc."  "  No  country,  certainly,"  he 
adds,  "except  Germany, can  show  such  a  literary  Hercules 
as  Aciiimantios  Koraes."  No  one,  perhaps  not  ail  others  to- 
gether up  to  the  time  of  hisdeath,  did  so  niueh  to  improve  and 
enrich  tlie  Greek  language  or  to  elevate  the  Greek  race,  and 
make  it  free  and  worthy  of  freedom,  as  Adamantioa  Koraes. 
Demetrius  Galanos  ( 1700-1 8113 ),  an  Athenian  by  birth,  after 
sturlying  eight  or  ten  years  at  Patmos  and  Constantinople 
under  the  most  celebrated  teachers,  went  to  Calcutta  in 
178(i  as  private  tutor  to  the  children  of  several  wealthy 
Greek  families.  Here  he  studied  English,  Sanscrit,  Per- 
sian, ancl  several  other  Oriental  languages,  and  not  only 
acquired  great  reputation  for  learning  and  wisdom,  but 
contrived  at  tho  same  time  to  amass  a  handsome  fortune. 
Having  determined  to  devote  the  reinain<ler  of  bis  life  to 
tho  study  of  philosophy,  he  invested  his  property  in  a  way 
to  secure  an  adcfpiate  income  from  it,  and  betook  himself 
to  Benares,  the  sacred  eity  of  Hie  lirahmans.  Assuming 
their  dress  ami  mode  of  life,  nnd  stuilyirig  under  their  most 
renownerl  teachers,  he  was  initiated  into  all  their  mysteries, 
yet  without  renouncing — so  the  (ircck  writers  tell  us — tho 
Christian  faith,  and  became  distinguished  among  the  lirah- 
mans and  till-  people  of  India  as  not  inferior  to  their  most 
illustrious  doctors.  Such  was  the  life  of  this  extraordinary 
man  for  nearly  forty  years,  until  his  death  in  18;[;i.  After 
ho  had  become  thoroughly  versed  in  the  Brahiuanical  the- 
osophy  he  undertook  the  Herculean  task  of  translating 
the  selectest  works  of  the  Indian  philosophers  and  jioets 
into  Greek,  At  his  ileafh  he  Iteipieuihi'd  his  luanuseripts, 
his  library,  and  nearly  half  his  fortune  to  the  Nalictnal 
University  at  Athens.  Of  his  translations,  seven  volumes 
were  published  between  ISt/i  and  I8;'^.^,  including  tho 
MnhitUhanttn  and  the  <}itn  (invindn.  Uesides  these,  ho 
translated  IIk?  Vhfxfnvntit,  ami  conipiletl  a  nrahnianic  lex- 
icon and  two  tri-glotf  lexicons  —one  of  Persian,  Hrahmanie, 
and  Greek,  and  the  other  of  Hrahmanie,  English,  and  (}re^k. 
Among  the  dead  of  the  year  I8ri:t  thero  was  no  European 
scholar  superior  to  Knraes.  and  no  Oriental  s(d»olar  equal 
to  GalanoH.  Anthirnos  Gu/es  { I7f»l-18.'l7)  translated  lien- 
jamin  .Maitiri's  I'hUnHophirnl  ^/mmfnor  from  Knglish  into 


Greek  (Vienna,  1799,  2  vols.),  edited  a  scientific  periodical 
entitled  Lmjion  HermeSf  devoted  mainly  to  philology,  and 
compiled  a  valuable  dictionary  of  ancient  Greek,  with  defi- 
nitions in  modern  Greek  (Venice,  1809-10,  in  ."i  4to  vols.). 
He  was  also  active  in  the  cause  of  his  country  during  the  war 
of  independence,  being  a  member  of  nearly  all  the  successive 
congresses  and  national  assemblies  of  that  period,  Athana- 
sius  Christoi)ulos  (1772-1847)  was  the  author  of  a  grammar 
an4l  a  lexicon  of  the  modern  Greek,  but  is  best  known  as 
a  lyric  poet.  Ho  has  been  called  the  modern  Anacreon,  but 
ho  was  no  imitator.  The  name  is  appropriate  only  as  ex- 
pressing the  subject  and  character  of  too  many  of  his  songs. 
Some,  however,  are  devoted  to  the  tender  passion  rather 
than  to  the  wino-hottle.  and  these  are  exquisitely  delicate 
and  beautiful.  His  Ni)/htuif/alo  is  believed  to  have  sug- 
gested Tennyson's  Swaliow,  and  is  pronounced  by  a  com- 
petent critic  superior  to  the  laureate's  imitation.  Neophytus 
Bambas  ( 1770-1865),  a  Scioto  by  birth,  after  having  studied 
in  several  of  the  best  Greek  scliools,  went  to  Paris  in  1807, 
and  there  pursued  mathematical  and  scientific  studies  under 
tho  best  nmsters  for  about  eight  years.  He  held  success- 
ively the  j)ositions  of  teacher  of  an  academy  in  Scio  (1815 
to  1821),  in  Hydia,  and  in  Cephalonia,  ])rofessor  of  phil- 
osophy in  tho  Ionian  University  in  Corfil,  rector  of  tho 
Theological  Seminary  in  the  same  island,  principal  of  tho 
Hellenic  School  in  Syra  (1834— ."J"),  and  professor  of  theology 
in  the  National  University  at  Athens  for  the  last  eighteen 
years  of  his  life.  He  published  many  educational  works 
on  rhetoric,  elements  of  moral  science,  elements  of  philoso- 
phy, internal  evidences  of  the  inspiration  of  the  Scriptures, 
manual  of  pulpit  eloquence,  syntax  of  ancient  Greek,  notes 
on  tho  orations  of  Demosthenes,  discourses,  etc.  He  was 
a  hearty  and  efficient  co-worker  witli  the  English  and 
American  missionaries  in  translating  the  Scriptures  into 
modern  Greek,  incurring  thereby  no  little  odium  from  the 
more  bigoted  of  his  countrymen,  both  priestly  and  laic. 
Constantino  (Economos  (1780-1857)  was  a  Thessalian  by 
birth,  and,  like  tho  last  named,  a  priest.  He  taught  a 
philological  gymnasium  in  Smyrna  (1810-10),  resided  suc- 
cessively in  Athens,  Odessa,  St.  Petersburg,  Germany,  and 
Italy  ;  and  coming  again  to  Athens  in  1834,  remained  there 
until  his  death.  He  is  the  autlior  of  several  volumes  of 
sermons,  a  treatise  on  Greek  pronunciation,  a  work  on  tho 
three  orders  of  the  ministry,  in  opposition  to  what  he  re- 
garded as  the  presbyterian  tenilency  of  some  of  his  coun- 
trymen, and  various  funeral  discourses.  But  his  princijial 
work  was  on  the  Scptuagint  version  of  the  Ohl  Testament, 
in  4  vols.  8vo  (Athens,  1849),  the  most  scholarly  work  that 
has  been  written  on  the  wrong  side  of  the  controversy  as 
to  tho  credibility  of  the  story  of  Aristeas,  that  the  Seventy, 
being  secluded  in  so  many  separate  cells,  eaeh  one  of  them 
translated  the  entire  Old  Testament,  and  when  (hey  came 
together  to  compare  their  work  the  translations  were  all 
found  to  he  alike  od  litcrain.  Glconomos  was  a  zealous 
polemic,  an  elegant  writer,  nn  able  preacher,  but  of  tho 
opposite  school  from  Bambas,  as  conservative  as  the  latter 
was  progressive,  Theoclytus  Pharmakides  (1781-1802), 
also  a  priest,  was  an  active  participant  in  the  revolutionary 
struggle,  and  was  prominently  connected  with  several  edu- 
cational enterprises.  For  two  years  (1825-27)  he  held  tho 
oflico  of  editor  of  tho  government  journal  and  superintend- 
ent of  the  government  press.  In  1833  he  was  entrusted 
with  the  eeelesiastical  organization  of  the  new  kingdom,  in 
which  service  he  showed  great  zeal  for  the  independence 
of  the  Greek  Cliureli.  in  opposition  to  the  assumptions  of 
tho  patriarch  of  Constantino]ilc.  He  was  appointed  secre- 
tary of  the  Holy  Synod  in  1833,  removed  from  that  office 
in  18^19  by  means  of  intrigue,  but  soon  reinstated  in  it. 
He  continued  to  hold  it  till  his  death.  Pharnmkides  was 
one  of  the  most  vigorous  of  the  unulern  (Jreek  writers, 
formidable  as  a  polemic  and  wielding  a  sarcastic  pen.  Ho 
wrote  a  work  entitled  Apolnffin,  a  severe  attack  on  O-'cono- 
mos,  to  whose  inthience  he  attributed  his  removal  from  tho 
ofiicc  of  secretary  of  the  Holy  Synod,  a  series  of  comment- 
aries on  all  the  lioolis  cd'the  New  Testament,  nnd  a  contro- 
versial work  entitled  77j»  Si/n<>dirof  Tonnut,  in  which  ho 
deals  some  heavy  blows  upon  the  rescript  of  the  patriarch 
of  Constantinople  acknowledging  tho  independenco  of  tho 
Greek  ('bureh. 

\Vc  liave  now  brought  down  these  notices  of  tho  lending 
scholars  and  authors  of  nioilern  Greece  to  our  own  times. 
It  would  enhirgii  this  article  boyonil  proper  limits  to  notice 
in  detail  even  the  most  eminent  of  tho  lately  deceased  nnd 
the  still  surviving  peers  of  those  whom  we  have  conuncm- 
orated.  We  can  barely  refer  to  such  hi-^torians  as  Trikonp«*8 
and  Paparregopulos,  tf>  such  metaphysicians  as  Datnalas 
and  Braila,  such  philologiaiix  ns  Asopins,  such  antiquarians 
as  .Must(t\idi,  and  such  poets  as  Snlonios  nn<l  (he  brothers 
Soutsns.  among  the  lately  deceaseil,  and  Rangnbes,  Zam- 
pelios,  /.alaeosta-*.  and  Valaorites  among  the  living. 

A   list  of  111"  iii"-t    iinpiirtnnt   works  on   the  subject  of 
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modern  Greek  literature  is  hero  appended :  Sophocles' 
Greek  Lexicon  <>/  the  lioman  and  Byzantine  Periods  {Boston, 
1870);  Fabkicius,  filhliotheca  Gneca  ;  G ELD Altr's.  Modern 
Greek  Lamjmuje  (Oxford,  1870) ;  Felton's  Lowell  Lectures 
on  Ancient  and  Modern  Greece,  vol.  ii.  (Boston,  1SG7); 
KoRAES,  Atakta  :  Constantine  Satha's  Neoellenike  Philo- 
hgifi  (Athens,  1SC8) ;  Philippos  Ioannou's  Lo^fos  Oli/mpia- 
koa  (Athens,  1S70).    (The  last  three  are  in  modern  Greek.) 

A.  N.  Arnold. 

Gree'ley,  county  in  the  E.  of  Dakota,  on  the  Coteau 
des  Prairies.   Area,  SOO  square  miles.   It  is  mainly  unsettled. 

Greeley,  county  in  E.  Central  Nebraska,  in  the  Valley 
of  the  Pawnee  Loup.    Area,  676  sq.  m.    Cap.  Scotia. 

Greeley,  post- v..  cap.  of  Weld  co..  Col.,  on  Denver  Pa- 
cific K.  K.,  halfway  between  Denver  and  Cheyenne,  at  the 
crossing  of  the  Colorado  branch  of  the  Union  Pacific,  on 
the  Cache  la  Poudre  above  its  junction  with  the  Platte, 
and  20  miles  from  the  Kocky  Mountains.  Founded  in  1S70. 
It  has  -1  churches,  2  banks,  3  hotels,  2  saw-mills,  1  grist- 
mill, 20  stores,  2  newspapers,  a  school  buildin;*  that  cost 
$;jO,000,  8  tanneries,  mechanic  shops,  etc.  In  all^deeds  there 
is  a  forfeiture  clause  in  case  liquor  is  sold  or  given  away,  and 
one  fence  45  miles  long  encloses  the  town  and  50.000  acres 
of  farming  land  (made  legal  by  the  legislature).  It  in- 
cludes 5000  acres  in  cultivation.  The  town  is  a  centre  for 
trade  and  education  for  Northern  Colorado.  Poji.  4S0. 
N.  C.  Meeker,  En.  "The  Gukeley  Tuibcne." 

Greeley,  post-v.  of  AValker  tp.,  Anderson  co.,  Kan. 
Pop.  145. 

Greeley  (Horace),  LL.D.,  was  born  in  Amherst,  N.  II., 
Feb.  ;J,  1811.  His  father  was  a  farmer  in  humble  circum- 
stances, and  while  yet  a  child  Horace  took  nn  active  part 
in  the  labors  of  the  farm.  It  was  his  tusk  to  ride  the  horse 
to  plough,  assist  in  the  spring  jilanting,  pick  up  stones 
from  the  field,  and  in  the  frosty  autumn  mornings  watch 
tlic  oxen  as  they  fed  on  the  grass  beside  the  corn-iicld  be- 
fore they  were  yoked  up  for  their  day's  work.  At  an  early 
ago  he  gave  tokens  of  remarkable  intelligence,  and  a  sin- 
gular love  of  learning.  He  could  read  before  he  was  two 
years  old,  and  had  scarcely  reached  the  age  of  ten  before 
ho  had  devoured  every  book  that  he  could  borrow  within 
seven  miles  of  his  father's  house.  As  soon  as  he  was  up  in 
the  morning  he  rushed  to  his  book,  and  devoted  to  it  every 
minute  of  the  day  which  he  could  snatch  from  the  work  of 
the  farm.  He  would  rea<l  when  he  was  sent  to  the  cellar 
or  the  woodpile,  and,  having  despatched  his  errand,  would 
take  the  book  from  his  pocket, where  it  had  been  placed  for 
the  moment,  and  again  fall  to  reading  with  increased  zest. 
His  third  winter  was  spent  at  the  house  of  his  maternal 
grandfather  iu  Londonderry,  where  he  attended  a  district 
school  for  the  first  time.  He  at  once  attracted  notice  by 
the  cxcelleneo  of  his  recitations,  and  especially  by  his  skill 
in  spelling.  When  he  was  about  ten  years  old  his  father 
removed  with  the  family  to  Westbaven,  Vt.,  where  for 
about  five  years  he  was  assisted  by  Horace  in  clearing  up 
wild  land  and  other  severe  manual  labor.  At  the  end  of 
that  time,  in  the  spring  of  lS2lj.  ho  became  an  apprentice 
to  the  printer  of  a  weekly  newspaper  in  East  Poultney,  Vt. 
This  was  a  position  which  he  had  long  coveted,  having 
early  set  his  heart  on  following  the  trade  of  Benjamin 
Franklin.  He  soon  learned  the  art  of  setting  type,  and 
even  before  the  first  week  was  over  his  skill  was  superior 
to  that  of  many  an  apprentice  who  had  been  in  practice  a 
month.  After  remaining  in  this  situation  about  four  years 
he  had  become  master  of  the  trade,  and  rendered  valuable 
assistance  in  conducting  the  newspaper.  In  June,  1830, 
the  paper  was  discontinued,  and  young  Greeley,  after 
spending  a  few  weeks  with  his  parents,  who  had  removed 
to  Erie  co..  Pa.,  obtained  employment  in  some  of  the 
printing-ofTices  iu  that  vicinity.  The  work  was  hard  and 
the  pay  poor,  and  he  at  length  made  up  his  mind  to  seek 
his  fortune  in  New  York.  He  arrived  iu  that  city  on  Aug. 
17,  1831,  with  only  ten  dollars  in  his  pocket,  and  a  scanty 
stock  of  clothing  in  his  bundle.  After  much  difficulty  he 
found  employment  as  a  journeyman  printer.  In  this  ca- 
pacity ho  worked  in  several  different  offices  until  Jan.  1, 
1833,  when  he  entered  into  a  partnership  with  Francis 
Story,  and  commenced  the  publication  of  tliL-  Mnniint/  Post, 
the  first  daily  penny  ])aper  ever  printed.  Thf  enterprise 
was  unsuccessful,  and  the  paper  failed  in  about  three  weeks. 
The  partnership,  however,  went  on  in  the  job-printing 
business  until  July,  when  it  was  dissolved  by  the  sudden 
death  of  Mr.  Story.  His  place  was  supplied  by  Mr.  Jonas 
Winchester,  and  on  Mar.  22,  1834,  the  new  firm  issued  the 
first  number  of  tlie  New  Yorker,  a  weekly  journal  devoted 
to  literature,  politics,  and  news.  This  was  edited  almost 
exclusively  by  Mr.  Greeley,  and  published  under  his  im- 
mediate supervision.  It  was  considered  at  that  time  the 
best  uews]iappr  of  its  kind  ever  attempted  in  this  country. 
In  spite  of  its  high  character,  it  never  gained  financial 


success,  and  Mr.  Greeley  was  obliged  to  engage  in  other 
labors.  He  supplied  the  Uailif  Whiff  with  its  leading  ar- 
ticles for  some  months,  and  in  1S38  undertook  the  editorial 
charge  of  the  Jeffernonian,  a  political  weekly  newspaper, 
devoted  to  the  interests  of  the  Whig  party,  and  published 
in  the  city  of  Albany.  This  journal,  according  to  its 
original  plan,  continued  in  existence  but  one  year,  and  in 
May,  1840,  Mr.  Greeley  devoted  himself  to  the  editorship 
of  the  Loij  Cabin,  a  campaign  journal  established  in  the 
interest  of  Gen.  W.  H.  Harrison,  the  AVhig  candidate  for 
the  Presidency.  It  obtained  a  large  circulation,  but  in  the 
autumn  of  1841  was  merged,  together  with  the  Xcw  Yorker, 
in  the  Tribune,  with  which  Mr.  Greeley's  name  is  com- 
pletely identified,  and  for  which  his  previous  newspaper 
enterprises  had  served  as  a  preparation. 

The  first  number  of  this  celebrated  journal  was  issued  on 
Apr.  10,  1841.  It  was  a  small  sheet,  retailing  for  one  cent, 
with  no  presses,  no  capital,  and  with  only  500  subscribers. 
For  the  first  week  the  expenses  exceeded  the  income,  but 
in  the  course  of  six  months  it  was  established  on  a  sound 
financial  basis,  when  Mr.  Thomas  McElrath  became  a  part- 
ner and  undertook  the  sole  charge  of  the  business  of  publi- 
cation, leaving  Mr.  (ireeley  the  exclusive  care  of  the  edi- 
torial department.  In  1848,  Mr.  Greeley  was  elected  to  fill 
a  vacancy  as  a  member  of  the  House  of  Representatives  in 
the  national  Congress,  and  served  in  that  body  from  Dec. 
1  of  that  year  to  Mar.  4,  1849.  He  took  an  active  part 
against  the  abuses  of  the  mileage  system  and  iu  favor  of 
the  establishment  of  homesteads  in  the  public  lands.  In 
1861  he  visited  Europe,  and  served  as  one  of  the  jurors  of 
the  World's  Fair  in  the  Crystal  Palace  in  London.  He  also 
appeared  before  the  jiarliamcntary  committee  on  news- 
paper taxes,  and  gave  full  and  important  details  concern- 
ing the  newspaper  i)ress  of  this  country.  His  letters  during 
his  absence  are  among  his  most  interesting  productions. 
In  1855  he  made  a  second  visit  to  Europe,  chiefly  for  the 
purpose  of  attending  the  French  exhibition,  remaining 
abroad  about  three  months.  In  1859  he  made  a  journey 
across  the  Plains  to  California,  and  was  honored  with  a 
public  reception  at  Sacramento  and  San  Francisco.  After 
having  exerted  himself  for  the  prevention  of  civil  war  be- 
tween the  South  and  the  North  at  the  national  Republican 
convention  which  met  in  Chicago  in  May,  1800,  he  took  a 
decided  stand  in  favor  of  its  vigorous  jirosecution  subse- 
quent to  the  actual  commencement  of  hostilities.  In  18fi4 
he  made  an  attemjit  at  reconciliation  on  a  plan  of  adjust- 
ment proposed  to  Pres.  Lincoln,  which  proved  unsuccess- 
ful. In  the  same  year  Mr.  Greeley  was  a  presidential 
elector  for  the  State  of  New  York,  and  a  delegate  to  the 
Loyalist  convention  at  Philailciphia. 

Upon  the  close  of  the  war  iu  the  spring  of  1865,  Mr. 
Greeley  became  a  strenuous  advocate  for  complete  pacifi- 
cation based  on  the  conditions  of  impartial  suffrage  and 
universal  amnesty.  In  pursuance  of  this  end  he  consented 
to  be  one  of  the  bondsmen  for  Mr.  Jefferson  Davis,  the  late 
President  of  the  Confederacy,  who  was  imprisoned  by  the 
Federal  government  on  the  charge  of  treason.  In  1867, 
Mr.  Greeley  was  a  delegate  to  the  New  York  State  con- 
vention for  the  revision  of  the  constitution,  and  in  1869  was 
brought  forward  as  a  candidate  for  the  office  of  State  comp- 
troller, but  was  defeated  in  the  canvass.  Iu  1870  he  stood 
for  Congress  as  a  candidate  for  the  sixth  New  York  district, 
and  was  ag*in  defeated,  though  receiving  an  exceptionally 
large  number  of  votes. 

The  Liberal  convention  for  the  nomination  of  a  candidate 
for  the  Presidency,  which  met  in  Cincinnati  on  May  1, 
1872,  after  the  fifth  ballot  gave  a  majority  of  votes  for  Mr. 
Greeley.  He  accepted  the  nomination,  and  in  the  month  of 
July  following  was  nominated  for  the  same  office  by  the 
Democratic  convention  at  Baltimore.  He  was  thus  pre- 
sented to  the  country  as  the  candidate  of  two  great  parlies 
for  the  highest  office  in  the  government,  and  an  imjiassioncd 
contest  ensued  ;  and  he  lost  the  election  by  a  large  majority. 
During  the  canvass  Mr.  Greeley  performed  an  incredible 
amount  of  mental  and  jihysical  labor.  He  constantly  spoke, 
and  in  all  parts  of  the  country,  to  numerous  and  eager 
audiences,  frankly  discussing  the  great  question  at  issue, 
and  expressing  his  convictions  with  equal  boldness  and 
candor.  His  strong  constitution  at  length  became  impaired 
by  excessive  toil  and  intense  excitement.  The  loss  of  his 
wife,  who  had  been  a  hopeless  invalid  for  many  years,  and 
upon  whose  deathbed  he  attended  during  the  last  weeks 
of  the  canvass,  served  to  complete  the  fatal  work.  He  was 
attacked  with  inflammation  of  the  brain,  and,  sinking  under 
the  disease,  died  on  Nov.  20,  at  the  residence  of  his  phy- 
sician, two  or  three  miles  from  his  own  country-home  at 
Chappaqu.a. 

In  addition  to  his  labors  as  a  journalist  and  public 
speaker,  Mr.  Greeley  was  the  author  of  several  works,  the 
principal  of  which  are  the  following:  Hints  founrdt  Re- 
forma  (1850)  j    Glancea    at  Europe   (1851):  History  of  the 
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Struqqle  for  Slavery  Extengion  {\SbG)  ;  Overland  Journet/  to 
SaiiFraiidno  [ISIW) :  The  American  Conjllel  (ISU);  Recol- 
leclionn  of  a  Itifii)  Life  (1S69);  Mr.  Grcclcy  was  also  tho 
writer  of  the  sketch  of  Henry  Clay  uud  of  other  articles  in 
tho  Neio  American  Vifclopirdin,  antl  of  tho  Confedkiiate 
States  and  several  other  valuable  papers  in  tho  present 
work,  of  which  ho  was  ono  of  tho  original  cilitors.  Tho 
Life  of  Mr.  (irccley  has  been  written  by  James  Parton 
(Boston,  IS.)i;  neweii.  ISliS),  and  aiVemorici/volumo  was  is- 
sued by  the  tribune  Association  in  IS'.'i.     Geo.  Ku'Ley. 

Green,  county  of  Central  Kentucky.  Area  525  square 
miles.  It  is  undulating  and  fertile.  Limestone  and  salt- 
springs  abound.  Live-stock,  tobacco,  grain,  and  wool  aro 
leading  products.     Cap.  Grecnsburg.     Pop.  9u7i). 

Green,  county  of  Wisconsin,  bordering  on  Illinois. 
Area,  576  square  miles.  It  is  partly  prairio  and  partly 
wooded  hills,  and  is  very  fertile.  There  is  good  water- 
power.  Cattle,  grain,  and  wool  aro  staple  products.  Car- 
riages, harnesses,  lumber,  clothing,  and  metallic  wares  aro 
manufactured.  The  county  is  traversed  by  a  branch  of 
the  Chioai;o  .St.  Paul  and  Milwaukee  R.  Rs.  Cap.  Monroe. 
Pop.  2.i.l>ll. 

Green,  tp.  of  Mercer  co.,  111.     Pop.  1320. 

Green,  tp.  of  Woodford  co.,  III.     Pop.  9.33. 

Green,  tp.  of  Orant  co.,  Ind.     Pop.  1115. 

Green,  tp.  of  ILancock  co.,  Ind.     Pop.  1117. 

Green,  tp.  of  Jay  co.,  Ind.     Pop.  UI5. 

Green,  tp.  of  Madison  co.,  Ind.     Pop.  954. 

Green,  tp.  of  Marshall  co.,  Ind.     Pop.  1097. 

Green,  tp.  of  Morgan  co.,  Ind.     Pop.  1345. 

Green,  tp.  of  Noble  co.,  lud.     Pop.  HOG. 

Green,  tp.  of  St.  Josephs  co.,  Ind.     Pop.  964. 

Green,  tp.  of  Wayne  co.,  Ind.     Pop.  1293. 

Green,  tp.  of  Mecosta  co.,  Mich.     Pop.  filO. 

Green,  tp.  of  Hickory  co.,  Mo.     Pop.  1217. 

Green,  tp.  of  Lawrence  co.,  Mo.     Pop.  1434. 

Green,  tp.  of  Livingston  co..  Mo.     Pop.  903. 

Green,  tp.  of  Nodaway  co..  Mo.     Pop.  1613. 

Green,  tp.  of  Polk  co.,  Mo.     Pop.  1074. 

Green,  tp.  of  Worth  co..  Mo.     Pop.  703. 

Green,  tp.  of  Guilford  co.,  N.  C.     Pop.  1119. 

Green,  tp.  of  A. lams  co.,  0.     Pop.  1S33. 

Green,  tp.  of  A>hland  co.,  0.     Pop.  1818. 

Green,  tp.  of  lirown  co.,  0.     Pop.  1490. 

Green,  tp.  of  Clinton  co.,  0.     Pop.  2492. 

Green,  tp.  of  Hamilton  co.,  0.     Pop.  4356. 

Green,  tp.  and  v.  of  Mahoning  co.,  0.  Pop.  of  v.  146; 
of  tp.  U.'i.i. 

Green,  tp.  of  Monroe  co.,  0.     Pop.  1282. 

Green,  tp.  of  Ross  oo.,  0.     Pop.  1898. 

Green,  tp.  of  Scioto  co.,  0.     Pop.  1SS2. 

Green,  tp.  of  Shelby  CO.,  0.     Pop.  1254. 

(ireen,  tp.  of  Summit  co.,  0.,  has  beds  of  valuable  coal. 
Pop.  1710. 

Green,  tp.  of  Wayne  co.,  0.     Pop.  2715. 

Green,  tp.  of  lOric  co..  Pa.     Pop.  1395. 

Green,  tp.  of  Forest  co..  Pa.     Pop.  226. 

Green,  tp.  of  (irccno  co.,  Pa.     Pop.  739. 

(ireen,  ip.  of  Indiana  co.,  Pa.     Pop.  2160. 

Green,  tp.  of  .Mercer  co.,  Pa.     Pop.  832. 

Green,  tp.  of  Pike  co.,  Pa.     Pop.  919. 

(Jreen,  ip.  of  Randolph  co..  West  Va.     Pop.  893. 

Green,  Ip.  of  Wetzel  co..  West  Va.     Pop.  931. 

(;recn,  tp.  of  Wapello  co.,  la.     Pop.  1252. 

Green  (Ai.exandeiiL.  P.),  D.  D.,  b.  in  Sevier  co.,  Tenn., 
June  2(>,  1X07.  IIo  filled  with  success  many  of  the  most 
important  olTiccs  of  the  .Methodist  Episcopal  Church.  He 
took  a  prominent  part  in  the  (lenoral  (_'onferenco  in  New 
y{irk  in  Isll,  where  measures  were  adopted  for  tho  division 
of  the  Church,  and  in  the  organization  of  tho  .M,  K.  Church 
South  :  was  ono  of  the  eommission(<rs  in  the  adjuslment  of 
the  Church  property  question  cons<;quent  up<)n  tho  divis- 
ion ;  was  one  of  the  principal  originators  of  the  publishing 
hoil-se  at  Nashville  and  of  the  Vanderbilt  University;  was 
chairman  <tf  tho  I k  committee  which  supervised  the  in- 
terests of  tho  publishing  house;  and  lor  many  years  was 
a  trustee  of  the  Nashville  llniversity.  He  was  noted  as  a 
preacher,  platform  speaker,  and  conference  debater.  Ho 
rose  to  the  highest  cniinence  in  tlu!  Tennessee  conference, 
which  he  joined  in  1S21  ;  wrote  largely  for  periodicals,  and 
was  well  versed  iu  Indian  traditions  and  in  piscatory  mat- 


ters, and  at  tho  time  of  his  death  was  preparing  a  work  on 
the  fishes  of  North  America,  etc.  He  was  a  very  useful 
minister,  and  d.  in  Nashyille,  Tenn.,  July  15,  1S74,  much 
lamented.  T.  0.  Summers. 

Green  (Ashbei-),  D.  D..  LL.D.,  b.  at  Hanover.  Morris 
CO.,  N.  J.,  July  0,  1702;  entered  the  Revolutionary  army 
177S:  graduated  from  New  Jersey  College  in  1783  with 
the  highest  honors.  Soon  after  leaving  college  he  was  ap- 
pointed tutor,  which  office  he  held  for  two  years;  was  17H5 
chosen  professor  of  mathematics  and  natural  philosophy  in 
New  .Jersey  College;  commenced  preaching  in  17^*>;  was 
elected  a  member  of  the  .\merican  Philosophical  Society  in 
17S7;  pastor  of  the  Second  Presbyterian  church.  Philadel- 
phia, 17S7-I.'^12;  became  president  of  Princeton  College  in 
IS12,  and  soon  after  received  tho  degree  of  LL.D.  from  tho 
Univ.  of  North  Carolina.  Author  of  A  Hintorij  of  Prcshy- 
terian  Missions,  Lectures  on  the  Shorter  Catechism,  and  other 
works.  Edited  and  largely  wrote  the  Christian  Advocate 
(1822-34),  a  periodical  of  great  influence;  was  an  able 
orator,  and  ono  of  tho  leaders  of  Old  .School  Presbyterian- 
ism  for  many  years.     D.  at  Philadelphia  May  19,  1848. 

Green  (BAitTiioLOMnw),  b.  at  Cambridge.  Mass.,  Oct. 
12,  lOGiJ :  is  famous  as  being  tho  first  newspaper  printer  in 
North  .America.  In  tho  sjiring  of  1704  he  published  tho 
first  number  of  the  Boston  Neirslctler,  which  he  edited  until 
his  death;  wasthepublisher  of  the  Weekly  Newsletter,  which 
he  afterwards  combined  with  his  Boston  A'eicA/ctter,  calling 
tho  whole  The  Boston  M'cekly  Newsletter.  D.  in  Boston 
Deo.  28,  1732. 

Green  (Dcff),  a  distinguished  lawyer,  journalist,  and 
politician,  who  edited  tbo  opposition  organ  at  Washington 
during  tho  presidency  of  ^Ir.  J.  Q.  Adams  and  tho  admin- 
istration organ  (the  United  Slates  Tctryraph)  during  Oen. 
Jackson's  first  term.  IIo  exercised  an  immense  power 
within  bis  i>arty,  and  was  believed  to  influence  very  much 
tho  policy  of  the  executive.    D.  Juno  10,  1875. 

Green  ( IlENRy  WoonniLL),  LL.D.,  an  eminent  jurist, 
was  b.  at  Maidenhead  (now  Lawrence),  N.  J.,  Sept.  20, 
1804  :  graduated  at  tho  College  of  New  Jersey  in  1.S20  ;  was 
admitted  to  the  bar  in  1825,  and  practised  law  at  Trenton, 
N.  J.,  until  184G,  when  he  was  a)>))ninted  chief-justice  of 
tbo  supreme  court  of  the  .State;  which  oOlee  (after  reap- 
pointment in  1S53)  he  resigned  in  ISOO  to  accept  the  ap- 
pointment of  chancclhu-.  This  office  he  resigned  in  ISIJO 
on  account  of  impaired  health,  and  travelled  in  Europe. 
In  1867  he  was  one  of  a  commission  to  revise  the  laws  of 
tho  State  relative  to  taxation.  From  ISGO-75  he  was 
liresident  of  the  board  of  trustees  of  Princeton  Theological 
Seminary,  and  took  an  active  part  in  tho  religious  and 
educational  movements  of  tho  day.  D.  at  Trenton,  N.  J., 
Dee.  19,  IS70.  R.  D.  Hnoric-ocK. 

Green  (Horace),  M.  D.,  LL.D.,  b.  at  Chittenden,  Vt., 
Dec.  24.  1802  ;  graduated  at  the  University  of  Penn.sylvania 
and  at  Middicbury  College,  studying  medicine  afterwards 
in  Paris.  Ho  was  professor  in  the  medical  college  at  Castle- 
ton,  Vt.,  1840-43;  was  instrumental  in  starting  the  New 
York  Medical  College  (1850),  in  which  he  was  afterwards 
chosen  jiresident  of  the  faculty,  and  professor  of  tho  theory 
and  practice  of  medicine.  Author  of  several  medical  works, 
nmf>ng  them  Treatise  on  the  /tiscases  of  the  Air-Passaijes 
(1846);  also  I'alholoijrj  and  Treatment  of  Croup  (1849),  and 
others.    D.  at  Grcenmount,  Sing-Sing,  N.  Y.,  Nov.  29,  1866. 

(Jrcen  (Jai-oiO,  b.  at  Maiden,  Mass.,  Jan.  22.  1722; 
graduated  from  Harvard  University  1744,  and  from  New 
Jersey  t'ollege  in  1749;  was  ordained  at  Hanover.  Mass.; 
appointed  vice-president  of  New  .Icrsey  (College  in  1757; 
was  a  member  of  Congress  from  Providence.  R.  1.,  in  1775  ; 
also  chairman  of  the  committee  which  drafted  the  Slate  con- 
stitution. .Vulhor  of  several  books,  ono  of  them.  .4  View 
of  a  Christian  Church  and  Church  llorcruinrnt.  being  very 
popular.     I>.  at  Ilunover,  Mass.,  May  24.  1790. 

Green  (JAcony,  M.  D..  b.  at  I'hilailelphia  July  26,  1790; 
graduated  at  tho  University  of  Pennsylvania  1800.  Soon 
after  his  departure  from  the  university,  he,  in  company 
with  a  friend,  issued  a  treatise  on  eleclricily  and  galvanism, 
which  gave  him  considerable  reputation,  lie  accepti'd  in 
1818  the  professorship  of  ehemislry,  experimental  philos- 
ophy, and  natnr.al  history  at  the  College  of  New  Jersey. 
He  iield  Lliis  chair  four  years,  at  tho  end  of  which  lime  ho 
was  appointed  professor  of  chemistry  in  Jefferson  College, 
Philadelphia  (1822).  which  oflieo  he.  held  until  his  death. 
Published  soicniific  works,  among  them  Chmiical  I'hiloso- 
71/11/  (1H29),  Treatise  on  Eleelro-Maijncliim,  Astronomieat 
llecrealions,  etc.  Was  also  nn  able  botnnisi,  pnla^nntologist, 
and  student  of  physics,  etc.  D.  in  Philadelphia  Fob.  1, 1841  ; 
was  a  son  of  .-Vshbel  tircen. 

(Jrccn  (John  OnNK),  A.  M.,  M.D.,  b.  at  Lowell,  Mass., 
.June  7,  Isll;  was  edneated  at  Phillips  Acatlemy.  Kxeter, 
N.  H..  and  at  Harvard  College,  where  ho  graduated  1863; 
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took  his  medical  degree  there  in  1SG6  ;  studied  in  Vienna  ; 
is  (1876)  aural  surgeon  in  Boston  City  Hospital  and  lec- 
turer on  otology  in  Harvard  University. 

Green  (Lewis  Warser),  D.  D.,  b.  ISOG  ;  graduated  from 
Transylvania  University  ;  commenced  preaching  about 
1825  •  became  president  of  Centre  College  and  of  Hanover 
and  Alleghany  seminaries;  also  president  of  \V  ashmgton 
College  and  Transylvania  College  at  Lexington  Ky.,  from 
1857  to  hi-i  demise.     D.  at  Danville,  Ky.,  May  26,  lS6o. 

Green  (NATBASiEL),U.S.N.,b.Jan  22,  1836  in  Penn- 
sylvania;  graduated  at  the  Naval  Academy  in  1856;  be- 
came a  lieutenant  in  ISfil,  a  lieutenant-commander  in  18(i.i ; 
d  in  187:{  at  Reading.  Penn.  He  served  as  executive 
officer  of  tlie  gunboat  Katahdin  at  the  passage  of  Forts 
Jackson  and  St.  Philip  and  capture  of  New  Orleans,  and 
is  thus  honorably  mentioned  by  Lieut.-comniandmg  George 
H  Preble  in  his  official  report  of  Apr.  30,  1862:  '•  ■\\  hile 
exposed  to  the  iron  hail  rained  over  us  from  both  forts, 
and  the  simultaneous  fire  of  the  enemy's  gunboats  on  the 
24th,  not  a  man  flinched  from  his  gun  or  hesitated  in  the 
cool  performance  of  his  duty.  Where  all  performed  so  well, 
it  is  perhaps  invidious  to  particularize.  I  may  mention, 
however,  as  coming  under  my  immediate  notice,  the  delib- 
erate way  in  which  the  first  lieutenant,  Mr.  Green,  gave 
his  general  superintendence  to  the  serving  and  supplying 
the  guns  and  the  other  duties  assigned  him." 

FoxnALL  A.  Pakker. 

Green  (Seth),  b.  in  Rochester,  N.  Y.,  Mar.  19,  1817. 
He  received  only  a  common-school  education,   but  early 
manifested   a  taste  for  hunting,  fishing,   and   woodcraft, 
which  as  ho  matured  became  a  passion  and  determined  his 
career.     Almost  constantly  engaged  with  the  rod  and  gun, 
he  used  his  eyes  as  well,  and  became  a  careful  observer. 
Determining  to  adopt  these  pursuits  as  the  business  of  his 
life  ho  wa5  for  a  number  of  years  the  proprietor  of  the  only 
fish  and  ^amc  market  near  his  home.    His  business  increased 
from  yc'ir  to  year,  until  he  found  himself  the  head  of  a 
lar-'c  concern,"  with  scores  of  agents  scattered  along  tlio 
lakes  an.l  water-courses  of  the  State.     In  183S,  being  in 
Canada,  his  attention  was  arrested  by  the  appear.ance  of 
a  number  of  salmon,  .and  from  their  movements  ho  judged 
that  they  were  about  to  prepare  a  nest  for  their  spawn. 
Perched  in  the  branches  of  a  tree,  ho  carefully  watched 
them  continuously  for  forty-eight  hours.    He  observed  that 
as  soon  as  the  spawn  was  cast  the  male  salmon  and  other 
fish  ate  all  they  could  find,  and  that  there  were  but  a  very 
few  eirgs  uncoiisumed,  and  these  the  female  was  sedulously 
coverTu"  witli  gravel  for  concealment.     He  had  never  read 
upon  tire  subject,  but  from  what  he  there  observed  he  be- 
came convinced  that  fish  could  be  artificially  hatched.  From 
this  time  he  devoted  his  entire  attention  to  methods  of  im- 
proving the  yield  of  fisli  from  spawn.     He  found  that  2o 
per  cent,  was  the  largest  product  of  trout  or  salmon  at- 
tained liy  artificial  means,  and  he  determined  to  increase 
this  by  avoiding  defects  which  existed  in  the  system  then 
in  vcue.    He  began  in  1864  by  gradually  diminishing  the 
proportion  of  water  to  milt,  finding  larger  results  from  each 
diminution,  until,  by  using  the  least  possible  quantity,  he 
had  raised  the  product  to  95  per  cent.    In  1867,  by  invita- 
tion of  the  fish  commissioners  of  four  of  the  New  England 
States,  he  experimented  in  the  hatching  of  shad  at  Holyoke 
on  the'Connecticut  River,  and  after  many  discouragements, 
and  much  opposition  from  fishermen,  ascertained  the  pre- 
cipe position  in  the  stream  which  the  hatching-boxes  in- 
vented by  him  should  preserve  in  order  to  secure  the  largest 
result       He  thus  reduced  the  loss  to  a  merely  nominal 
amount,  and  in  a  fortnight  hatched  at  this  time  15,000.000, 
the  next  year  40,000.000.     Similar  results  have  since  been 
reached  bV  him  in  the  Hudson.  Potomac.  Susquehanna,  and 
other  important  rivers,  where  he  has  succeeded  in  artificially 
propa.'ating  fifteen  of  the  more  common  species,  .and  in  in- 
troduolu"  a  largely  increased  product.    In  186S  he  was  ap- 
pointed one  of  the  fish  commissioners  of  his  native  State, 
but  shortly  afterwards  resigning,  was  made  superintendent 
of  lisheries  therein.     In  the  prosecution  of  this  trust  he  has 
been  untiring  in  his  efforts  to  arouse  public  attention  to  the 
vast  importance  of  the  work  in  which  he  is  engaged.     Ho 
is  in  constant  correspondence  with  eminent  European  fish- 
breeders  and  has  been  decorated  with  two  gold  medals  by 
the  S..^!,-l,'  ,raccli„iatat!on  of  Paris.    It  may  be  safely  said 
that  to  him,  more  than  to  any  living  man.  are  due  the  great 
advances  of  ten  years  past  in  pisciculture. 

Fred.  A.  Whittlesey. 

Green  (William  Henry),  D.  D..  LL.D.,  b.  at  Grove- 
viUe,  Burlington  co.,  N.  J.,  -Tan.  27,  1825:  graduated  at 
Lafayette  College.  Easton,  Pa.,  1840  ;  studiedat  the  Prince- 
ton Theolo.Tical  Seminary;  became  teacher  of  Hebrew 
there  1846  ;°  was  ordained  to  the  Presliyterian  ministry 
1S4S-  became  pastor  of  the  Central  Presbyterian  church. 
Philadelphia,  1849 ;  has  held  the  professorship  of  Hebrew  1 


and  Old  Testament  literature  in  Princeton  Seminary  since 
1851  ;  has  taken  a  prominent  part  in  the  work  of  revising 
the  authorized  version  of  the  Bible:  is  chairman  of  the 
••  Old  Testament  Company,"  one  of  the  two  sections  of  the 
American  committee  of  revision;  declined  the  presidency 
of  the  College  of  New  .Jersey  1S6S.  Author  of  a  Hcbnw 
Grammar,  Hebrew  Clireslomalhi/,  The  Peiilateuch  Viiifd- 
caled  (against  Colenso),  and  The  Arrjument  of  the  Book  of 
Job  Unfolded. 

Green  (Wflliam  Mercer),  D.  D.,  LL.D.,  b.  in  Wil- 
mington, N.  C,  May  2.  1798  ;  graduated  at  the  university 
of  that  State  June's,  1818;  was  ordained  deacon  in  the 
Protestant  Episcopal  Church  in  1820,  and  priest  in  1821, 
bv  the  Rt.  Kev.  Richard  Channing  Moore  of  Virginia.  He 
was  the  first  pastor  of  St.  John's  church,  Williamsborough, 
and  afterwards  of  St.  Matthew's  church,  Hillsborough.  In 
1837  he  was  called  to  the  chair  of  English  literature  m  his 
alma  mater,  and  in  1849  was  elected  the  first  bishop  of 
Mississippi.  His  published  works  comprise  little  more  than 
a  \,T\e(  Memoir  of  Bhhop  Jiavenscroft  and  a  few  sermons, 
chiefly  on  the  subject  of  ministerial  authority  and  bap- 
tismal regeneration. 

Green'back,  a  popular  name  designating  the  paper 
money  of  the  U.  S.,  first  issued  by  the  treasury  department 
in  1862.  Sometimes  the  term  is  used  also  to  include  the 
national  bank-notes.  (See  Currency,  Money,  Finance.) 

Green  Bay,  in  the  N.  W.  part  of  Lake  Michigan,  ex- 
tends 140  miles  from  N.  N.  E.  to  S.  S.  W.,  and  is  nearly  30 
miles  in  average  breadth.  Its  waters  arc  about  500  feet 
deep,  and  of  a  green  color.  To  the  N.  E.  the  Great  and  Little 
Bays  de  Noquet  are  its  continuations.  It  is  a  beautiful 
sheet  of  water.  Its  shores  are  densely  covered  with  pme. 
Green  Bay,  post-tp.  of  Clarke  co.,  la.  Pop.  507. 
Green  Bay,  tp.  of  Lee  co.,  la.  Pop.  664. 
Green  Bay,  city  and  tp..  cap.  of  Brown  co..  Wis.,  on 
the  Milwaukee  and  Northern  and  the  Green  Bay  and  Lake 
Pepin  R.  Rs.,  on  the  E.  bank  of  Fox  River,  about  a  mile 
from  the  mouth,  and  therefore  at  the  terminus  of  "'e  pro- 
posed navigable  connection  between  the  lakes  and  the  Mis- 
sissippi by  the  Fox  and  Wisconsin  rivers.  It  has  3  national 
banks,  a  "savings  bank.  1  daily  and  3  weekly  newspapers, 
gasworks,  street  omnibus  line,  wooden  pavements,  5  public 
school  buildings.  2  steam  fire-engines,  4  hand  companies,  an 
iron  furnace,  2  sash  and  planing  mills,  a  large  tannery, 
foundry,  machine-shops,  breweries,  etc.,  3  lines  of  railway, 
shipping,  and  lake  steamers.  It  is  one  of  the  largest  pri- 
mary shingle-markets  in  the  country,  also  a  large  exporter 
of  staves, 'heading,  and  other  hard-wood  products.  It  is 
]ar<rely  engaged  in  the  fisheries,  princi]..ally  of  white-fish 
and  trout.  It  has  some  dozen  difl'crent  churches,  and  is 
the  see  of  a  Roman  Catholic  bishop.  Great  improvements 
have  been  made  in  the  public  thoroughfares  and  in  public 
and  private  buildings.  It  is  provided  with  numerous  ex- 
cellent hotels,  and  is  becoming  a  place  of  summer  resort. 
Pop.  of  citv,  4666;  of  tp..  exclusive  of  city,  1073. 

Geo.  E.  Hoskinson,  Ed.  "  Daily  State  Gazette. 
Green  Bri'ar,  tp.  of  Independence  eo..  Ark.  P.  13G9. 
Green'brier,  county  of  West  Virginia,  bordering  on 
Virginia  Area,  725  square  miles.  Its  surface  is  composed 
of  mountains,  valleys,  and  plateaus,  all  fertile  and  having 
a  delightful  climate.  Mineral  springs  abound.  Grain, 
wool,  and  live-stock  are  leading  products,  balt-springs 
exist  at  several  points.  The  county  is  traversed  by  the 
Chesapeake  and  Ohio  R.  R.  Cap.  Lewisburg.  Pop.  ll,41i, 
but  its  area  has  been  reduced  since  the  census. 

Green  Bri'er  Moun'tains,  in  West  Virginia,  a  ridge 
parallel  to  the  main  Alleghanies,  and  lying  N.  W.  of  them, 
continuous  southward  with  the  Great  Flat  Top,  and  north- 
ward with  Shaver  Mountains. 

Green'brier  Kiv'er,  in  West  Virginia,  rises  in  lat. 
38°  40'  and  flows  S.  W.  parallel  to  the  mam  ridge  of  the 
Alle.'hanics.  on  the  western  slope  of  which  its  valley  lies 
between  that  ridge  and  the  secondary  ridge  of  the  Green- 
brier Mountains.  It  unites  with  New  River  in  about  lat. 
37°  40',  which,  running  nearly  northward,  unites  with  the 
Gauley  and  forms  the  Great  Kanawha.  These  rivers  and 
their  valleys  constitute  the  trans-AIIeghany  portion  of  the 
James  River  and  Kanawha  Canal  route  of  the  proposed 
connection  between  tide-water  and  the  great  valley  of  the 
Mississippi.  .rr    ,    -        t. 

Green'burg,  tp.  of  Westchester  co.,  N.  T.,  l.vmg  be- 
tween the  Hudson  and  the  Bronx  rivers.  It  contains  Tar- 
rytown,  Irvington,  Hastings,  Dobb's  Ferry  (which  is  now 
called  Greenburg),  and  other  villages;  has  a  fertile  .soil, 
numerous  manufactures,  and  quarries  of  marble.  P.  iu,i»ii. 
Green'bush,  post  tp.  of  AVarren  co.,  lU.,  contains  beds 
of  coal.     Pop.  1270. 

Greenbush,  a  v.  of  Greenfield  tp.,  Warren  eo.,  la. 
Pop.  129. 
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Greenbush,  post  tp.  of  Penobscot  co.,  Mc,  on  the  E. 
bank  uf  tin-  Penobscot  and  on  tlio  European  and  North 
Anuricau  U.  It.,  T.i  miles  N.  of  Bangor.     Pop.  021. 

Greenbush,  post-tp.  of  Alconu  co.,  Mich.     Pop.  86. 

Greenbush,  tp.  of  Clinton  co.,  Mich.     Pop.  1486. 

Greenbush,  ip.  of  Millo  Lao  co.,  Minn.     Pop.  291. 

Greenbush,  tp.  of  Rensselaer  co.,  N.  Y.,  on  the  Hud- 
son River,  opjjositc  Albany,  and  iucludinj^  East  .Albany 
and  the  post-villai^c  of  Grecnltush.  It  is  on  the  Boston 
and  .\lbany,  the  Troy  and  Greenbush,  and  the  Hudson 
Uiver  R.  Us.,  has  two  weekly  newspapers,  active  raannfac- 
tures,  and  contains  the  mother-house  of  the  Sisters  of 
Mercy  for  the  Roman  Catholic  diocese  of  Albany.  The 
schools  of  this  establishment  have  some  350  pupils.  Pop. 
C202. 

Greenbush,  a  v.  of  Urown  co.,  0.     Pop.  42. 

Greenbush,  a  v.  of  Preble  tp.,  Preble  co.,  0.     P.  5,3. 

Greenbush,  post-tp.  of  .Sheboygan  co.,  Wis.     P.  1939. 

Green  Camp,  post-lp.  of  Marion  co.,  0.,  on  the  At- 
lantic and  tfreat  Western  R.  R.     Pop.  999. 

Green  Castle,  tp.  of  Madison  co.,  HI.     Pop.  120. 

Green'castle,  city  and  (p.,  cap.  of  Putnam  co.,  Ind., 
is  beautifully  situateil  on  a  high  table-land  between  two  of 
the  principal  E.-and-^V.  lines  of  railroad — theVandalia  on 
the  S.  ami  the  Indianapolis  and  St.  Louis  on  the  N.  It 
also  has  one  N.-and-S.  line — the  Louisville  New  .Albany 
and  Chicago.  Eight  miles  to  tho  W.  is  the  celebrated  block 
coal-region  of  Indiana.  .Adjacent  to  the  city  are  fine  bodies 
of  timber,  with  sandstone  and  limestone,  and  some  iron  ore  ; 
also  liig  Walnut,  a  branch  of  Eel  River.  It  has  the  best 
of  facilities  for  the  cheap  and  easy  collection  of  materials 
for  tho  raannfioturo  of  iron,  glass,  and  articles  of  wood. 
The  public  schools  .are  among  the  best  in  the  iState.  Indiana 
Asbury  University,  with  ■I.'JO  students,  is  located  here,  also 
the  Indiana  Female  College,  a  Presbyterian  institution  with 
over  100  students.  The  city  has  a  street  railway,  2  banks, 
6  churches,  3  school-houses,  and  2  weekly  newspapers,  an 
iron  antl  nail  mill,  and  many  other  manufactories.  Pop. 
of  city,  3227:  of  tp.,  exclusive  of  city,  1716. 

U.  J.  L.iXGsnAi.i:,  Eu.  "  Uheencastle  Banner." 

Greencaslle,  tp.  of  Marshall  co.,  la.     Pop.  7G4. 

Greencastle,  post-v.  of  Bloom  tp.,  Fairfield  co.,  0. 
Pop.  r,[i. 

Greencastle,  post -b.  of  Franklin  co..  Pa.,  on  the  Cum- 
berland Valley  R.  R.,  t>3  miles  S.  of  llarrisburg.  It  has  a 
national  bank,  a  newspaper,  2  high  schools,  5  churches, 
agricultural  works,  3  hotels,  1  woollen  mill,  a  town-hall,  etc. 
Principal  business,  agriculture  and  huckstering.  Pop. 
1650.  Ui:o.  E.  Haller,  En.  •■  Vallev  Echo." 

Green  City,  village  of  Weld  co..  Col.,  on  tho  South 
Platte  Kiver,  25  miles  E.  of  Evans.  Founded  by  D.  S. 
Oreen,  and  settled  by  the  '*  South-western  Colony"  in  1872. 

Green  Cove  Springs,  post-v.,  county-seat  of  Clay 
CO.,  Fla.,  on  the  W.  bank  of  tho  river  St.  Johns,  30  miles 
above  Jacksonville.  It  has  a  large  sulphur  spring,  resort- 
ed to  for  the  cure  of  rheumatic  troubles,  and  believed  to  bo 
tho  ''  Fountain  of  Youth"  of  .Spanish  and  Indian  legends. 

Green  Creek,  tp.  of  Sandusky  co.,  0.  It  contains 
the  village  of  Clyde.     Pop.  of  tp.  3606. 

Green  l>yes.  See  DyESTiiFF.s  and  Dyeing,  by  Prof. 
C.  F.  CiiANiii.ER,  Ph.  I).,  LL.l). 

Greene,  county  in  the  W.  of  Alabama,  bounded  on  tho 
E.  by  the  Black  Warrior  and  on  the  S.  W.  by  tho  Tombig- 
bee  River.  Its  surface  is  undulating,  and  well  timbereil 
with  jjino.  Corn  and  cotton  are  leading  pnniuets.  It  is 
intersected  by  the  Alabama  and  Chattanooga  R.  11.  Area, 
500  square  miles.     Cap.  Eutaw.     Pop.  IS. 399. 

Greene, county  in  tho  N.  E.  of  Arkansas,  bounded  on  tho 
N.  and  E.  by  .Missouri.  The  surface  is  rolling,  the  soil  vry 
rich,  producing  grain,  tobacco,  cotton,  and  other  crops.  Tho 
county  is  well  timbered.  Area,  aboutd20  square  miles.  Caj). 
Gainesville.     Pop.  7573. 

Greene,  county  of  N.  Central  Georgia.  .Area,  371  square 
miles.  Thf  surface  is  hilly,  the  soil  productive.  Grain  and 
cottr)n  are  leading  produiMs.  It  is  traversed  by  tho  Georgia 
R.  R.     Caj..  lirecnesborough.      Pop.  12,151. 

(■recnc,  county  of  the  W.  of  Illinois,  extending  east- 
ward IVotn  the  Illinois  River.  The  surface  is  well  timbereil 
and  undulating,  the  siiil  very  rich.  Area,  500  square  miles. 
It  contains  beds  of  coal.  Cattle,  grain,  tobacco,  and  woid 
arc  staple  products.  Carriages  and  wagons  are  leading 
articles  of  manufacture.  It  is  traverseil  by  the  .lackson- 
villo  and  .Alton  and  the  Roekfonl  Rock  Island  and*  St. 
Louis  U.  Rs.     Cap.  Carrollton.     Pop.  20.277. 

(irecne,  county  of  tho  S.  W.  of  Indiana.  Area.  5-10 
square  miles.     It  is  intersected  by  the  W.  fork  of  White 


River.  The  surface  is  very  rich  prairie  and  timber  land. 
Cattle,  grain,  tobacco,  wool,  and  lumber  are  leading  prod- 
ucts. There  are  mines  of  good  coal.  The  county  is  trav- 
ersed bv  the  Indianapolis  and  Vincennes  R.  R.  Cap. 
Bloomfield.     Po\>.  19,514. 

Greene,  county  of  W.  Central  Iowa.  Area,  625  square 
miles.  It  is  a  rolling  prairie  region,  of  which  grain  is  the 
leading  product.  It  is  traversed  by  tho  Chicago  and  North- 
western and  the  Dcs  Moines  Valley  R.  Rs.  Cap.  Jefferson. 
Pop.  4627. 

Greene,  county  of  the  S.  of  Mississippi,  bordering  on 
Alabama.  .Area,  864  square  miles.  It  is  in  the  great  pine- 
region,  and  abounds  in  excellent  timber.  Corn  and  rice 
are  produced.  It  is  watered  by  the  head-streams  of  the 
Pascagoula.     Cap.  Leakesville.     Pop.  2038. 

Greene,  county  in  tho  S.  W.  of  Missouri.  Area.  660 
square  miles.  It  contains  timber  and  ])rairic.  is  fertile, 
and  has  limestone  and  ores  of  lead.  Cattle,  grain,  tobacco, 
and  wool  are  leading  producrts.  The  county  is  traversed 
by  the  Atlantic  and  Pacific  R.  R.  Cap.  Springfield.  Pop. 
21,549. 

Greene,  county  of  New  York,  extending  westward 
from  the  Hudson  River.  Area,  686  square  miles.  Its  sur- 
face is  broken  by  the  Catskill  Mountains  and  by  deep 
ravines  called  "cloves,"  but  the  soil  is  generally  produc- 
tive. Grain,  cattle,  wool,  hay,  and  especially  dairy  prod- 
ucts, are  the  staples.  Metallic  wares,  brick,  carriages, 
leather,  an<i  paper  are  leading  manufactures.  Stone  and 
ice  arc  extensively  produced.    Cap.  Catskill.    Pop.  31,832. 

(■rcene,  county  of  E.  Central  North  Carolina,  in  tho 
great  pine-region.  Area,  280  square  miles.  It  is  level  and 
fertile.  Marl  is  found.  Grain,  cotton,  and  forest  products 
ore  tho  staples.     Cap.  Snow  Hill.     Pop.  8087. 

Greene,  county  in  the  S.  AV.  of  Ohio.  Area,  432  .square 
miles.  Its  soil  is  very  fertile.  Limestone  and  niarlile  are 
found.  Cattle,  grain,  tobacco,  and  wool  are  imjtcHtant 
products.  The  manufactures  include  carriages,  clothing. 
Hour,  etc.  The  county  is  travcrsecl  by  the  Cleveland  Co- 
lumbus and  Cincinnati  and  other  railroads.  Cap.  Xenia. 
Pop.  28,038. 

Greene,  the  south-westernmost  county  of  Pennsylvania, 
having  West  Virginia  on  the  W.  and  S.  Area.  600  square 
miles.  It  is  well  watered,  billy,  and  fertile.  Bituminous 
coal  and  fictile  clay  are  found.  Cattle,  grain,  and  wool  are 
important  products.  Saddlery,  iron,  pottery,  etc.  are  man- 
ufactured.    Cap.  Waynesburg.     Pop.  25,887. 

Greene,  county  in  the  N.  E.  of  Tennessee,  bounded 
S.  E.  by  North  Carolina.  .Area,  750  square  miles.  Tho 
surface  is  bndien,  well  timbered,  and  fertile.  Iron  ores 
abound.  Cattle,  grain,  tobacco,  and  wool  arc  leading  prod- 
ucts. Leather  is  mnnnfactured.  The  county  is  traversed 
by  the  Atlantic  and  Mississippi  R.  R.  Cap.  Greenville. 
Pop.  21,608. 

Greene,  county  of  Virginia,  bordered  on  the  N.  W.  by 
tho  Blue  Ridge.  The  surface  is  uneven,  the  soil  partly  fer- 
tile. Tobacco  is  the  principal  crop.  Area,  230  square  miles. 
Cap.  Stannardsville.     Poj).  4634. 

Greene,  tp.  of  Parke  co.,  Ind.     Pop.  1122. 

Greene,  tp.  of  Randolph  oo.,  Ind.     Poji.  1034. 

Greene,  i>ost-v.  of  Butler  co.,  la.,  on  tho  Burlington 
Cedar  Kapids  and  Minnesota  R.  R.,  35  miles  N.  AV.  of 
Cedar  Fails;  has  I  weekly  newspaper. 

(irccnc,  tp.  of  Iowa  CO.,  la.     Pop.  1010. 

Greene,  post  tp.  of  Androscoggin  co..  Me.,  on  the 
Maine  Central  H.  U.,  7  miles  N.  N.  E.  of  Lcwiston  :  has  3 
churches,  and  manufactures  of  shoes  and  leather.    P.  1094. 

<;reenc,  tp.  of  Platte  co..  Mo.     Pop.  2245. 

(Jrcene,  tp.  of  Sussex  co.,  N.  J.     Pop.  SOS. 

(Jreene,  post-v.  and  tp.  of  Chenango  co..  N.  V.,  19 
miles  from  Bingbamton,  on  the  Cbi'niingo  River  niid  the 
Utiea  division  of  the  Delaware  Laekananna  and  Western 
R.  R.  It  has  a  bank,  a  foundry  and  maehijie  shop,  a  news- 
paper, 4  churches,  a  flourishing  nnioji  school,  hotels,  mills, 
shops,  stores,  etc.     Pop.  of  v.  1025;  of  tp.  3537. 

Desisun  &  Roin;iiTS,  Ens.  "  Ciienanuo  Ambiiican." 

Greene,  tp.  of  Clarke  co.,  0.     Pop.  1404. 

Greene,  tp.  of  Fayetto  co.,  0.     Pop.  879. 

Greene,  tp.  of  Gallia  co.,  0.     Pop.  1577. 

(Jreene,  tp.  of  Harrison  oo.,  O.     Pop.  1547. 

<;reciic',  t]>.  of  Hocking  co.,  O.     Pop.  1513. 

(•recnc,  tp.  of  Trumbull  co.,  0.     Pop.  016. 

Greene,  tp.  of  Beaver  co..  Pa.     Pop.  IS30. 

Greene,  tp.  of  Clinton  co.,  I'a.     Pup.  1102. 

Grc<'ne,  tp.  of  Franklin  co..  Pa.     Pop.  3357. 

(iriM'nc  t  AiJiKiiT  C'H.i.ins),  b.  at  East  (Jreonwich.  U.  I., 
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1792;  became  a  member  of  the  Rhode  Island  assembly  in 
1S15 ;  he  also  represented  his  native  State  in  the  IT.  S.  Sen- 
ate, and  was  Speaker  of  the  house  of  representatives;  was 
major-general  of  tlie  Statu  militia  two  years ;  became  attor- 
ney-general in  1825-43,  and  U.  S.  Senator  in  1S45-51.  !>. 
at  Providence  Jan.  S,  1863, 

Greene  (Albert  Gorton),  b.  at  Providence,  R.  I.,  Feb. 
10.  1SU2;  graduated  at  Brown  University  1S20 ;  held  for 
many  years  the  office  of  clerk  of  the  municipal  court  of 
Providence,  also  clerk  of  common  council.  Published  the 
popular  ballad  Oaiio»t7;e/,  also  History  of  the  Nnri-aganaett 
Church,  and  others.  He  became  jud^e  of  probate,  and 
was  for  many  years  president  of  the  Rhode  Island  His- 
torical Society.'    D.  at  Cleveland,  0.,  Jan.  3,  1S6S. 

Greene  (Charles  Gordon),  b.  at  Boscawen,  N.  H., 
July  1.  1S04.  At  the  age  of  nine  he  was  assigned  to  the 
eare  of  his  brother  Nathaniel,  then  manager  o(  tho  Patriot 
at  Haverhill,  Mass.,  who  sent  him  to  the  Bradford  Acad- 
emy near  by,  of  which  Benj.  Grecnleaf  was  then  the  prin- 
cipal :  he  was  subsequently  apprenticed  in  his  brother's 
priuting-office,  and  continued  his  apprenticeshij)  in  Exeter, 
X.  H. :  in  1S22  he  removed  to  Boston,  and  entered  the  office 
of  the  Boston  Stntcsman  ;  in  1825  ho  undertook  tlie  man- 
agement for  a  year  of  the  Free  Press  at  Taunton,  and  was 
for  a  portion  of  the  time  its  editor.  Returning  to  Boston, 
he  published  The  Spectator,  a  literary  journal,  which,  how- 
ever, he  soon  abandoned,  and  resumed  his  place  in  the 
Statesman  office;  in  1S27  he  removed  to  Philadelphia  and 
published  the  Xatioual  Palladium^  which  advocated  the 
election  of  Andrew  Jackson  to  the  Presidency  j  and  in 
1S2S  went  to  Washington  and  was  engaged  upon  the  Uni- 
ted States  TeUffraph  until  after  Jackson  was  elected,  when 
he  returned  to  Boston  and  acquired  a  joint  ownership  in 
the  Statesman,  of  which  he  became  sole  owner  in  a  few 
years.  In  Nov.,  1S31,  he  established  the  Boston  Post, 
which  he  continues  to  publish.  He  has  been  a  member  of 
the  legislature,  and  Democratic  candidate  for  various  pub- 
lic offices  ;  was  naval  officer  of  the  port  of  Boston  1853-57. 

G.  C.  Simmons. 

Greene  (Charles  AVarrex),  A.  M..  M.  D.,  b.  at  Bcl- 
chertown.  Mass..  Aug.  17,1810;  educated  at  Phillips  Acad- 
emy, Andover,  Waterville  College  (Me.),  and  Brown  Uni- 
versity ;  studied  medicine  at  Harvard  Medical  School, 
Berkshire  Medical  College.  Pittsfield,  and  the  medical  de- 
partment of  Dartmouth  College,  where  he  graduated  M.  D. 
in  1867  :  entered  the  U.  S.  volunteer  service  by  enlistment 
July  19,  1862,  and  served  in  the  army  three  years,  attain- 
ing the  rank  of  captain  of  volunteers,  which  he  held  for 
one  year ;  practised  his  profession  in  Massachusetts  186S- 
72:  in  1872  devoted  himself  to  literary  pursuits,  having 
already  for  several  years  been  an  occasional  contributor  to 
periodicals. 

Greene  (Christopher),  b.  at  Warwick,  R.  I.,  1737; 
served  in  Canada  as  colonel  under  Arnold  and  Montgom- 
ery :  was  taken  prisoner  at  Quebec  1775 ;  repelled  the  Hes- 
sians under  Douop  at  Red  15ank,  N.  J.,  1777;  was  killed 
in  an  encounter  with  Tories  in  Westchester  co.,  N.  Y.,  May 
13,  1781. 

Greene  (Georck  S.).  b.  at  Warwick,  R.  I..  May  6, 
1803;  grailuated  at  the  U.S.  Military  Academy,  second  in 
his  class,  and  entered  the  army  as  second  lieutenant  of  ar- 
tillery in  1823;  from  this  date  he  was  on  duty  at  West 
Point,  as  professor  of  mathematics,  in  garrison,  and  on 
ordnance  duty  till  1836,  when  he  resigned  from  the  army 
and  adopted  the  profession  of  civil  engineer.  As  such  he 
was  employed  on  various  public  works  in  different  parts  of 
the  U.S.  till  I860,  when  he  was  appointed  engineer  of  Cro- 
ton  waterworks  and  of  Croton  reservoir.  He  resumed  his 
sword  on  the  outbreak  of  civil  war;  was  appointed  colonel 
60th  N.  Y.  Vols.,  and  brigadier-general  of  volunteers  in  the 
following  April,  participating  in  the  battles  of  Cedar  Moun- 
tain and  Antietam,  the  defence  of  Harper's  Ferry,  and  the 
battles  of  Chancellorsville  and  Gettysburg;  transferred  to 
the  Army  of  the  Cumberland  in  1863,  he  was  severely 
wounded  at  Wauhatchic,  and  disabled  from  duty  in  the 
field  till  1865,  when  he  joined  the  army  of  Gen.  Sherman, 
and  was  engaged  at  Kinston,  Goldsboro'.  etc.,  N.  C.  In 
Apr.,  1866,  he  was  mustered  out  of  the  volunteer  service 
and  resumed  charge  of  the  Croton  waterworks,  and  in  ad- 
dition the  construction  of  reserve  reservoir  in  Putnam 
CO..  N.  Y.,  besides  being  engaged  on  many  other  important 
public  works.  G.  C.  Simmons. 

Greene  (George  Washington),  b.  in  East  Greenwich, 
R.  I.,  Apr.  8,  1811,  a  grandson  of  Gen.  Nathaniel  Greene; 
was  educated  at  Brown  University;  lived  in  Europe 
1827-47:  U.  S.  consul  at  Rome  1837—45;  was  for  some 
years  instructor  in  modern  languages  in  Brown  University ; 
became  in  1872  professor  of  history  (non-resident)  at  Cor- 
nell University.  Author  of  Ifistoricaf  Studies,  1850;  JJis- 
tory  and  Oeograjthi/  of  the  Middle  Ajea,  1S51 ;    Historical 


Yiew  of  the  American  Jicrolntinn,  1365;  Uiofjrajihicai  Stu- 
dies, 1800;  Li/c  of  S^athaniel  Greene,  1807—08;  and  other 
works. 

Greene  (Nathaniel),  b.  at  Warwick,  R,  I.,  of  Quaker 
parents.  May  27,  1742.  In  early  youth,  chiefly  by  his  own 
perseverance,  he  acquired  a  more  than  orilinary  knowledge 
of  many  branches  of  education,  the  perusal  of  military 
history  occupying  much  of  his  attention.  In  1770  he  was 
chosen  a  member  of  the  assembly  of  Rhode  Island,  and 
from  this  date  took  an  active  part  in  the  affairs  of  his 
country  till  the  close  of  the  war.  The  battle  of  Lexington 
■excited  his  military  ardor, and  on  receiving  {in May,  1775) 
the  appointment  of  brir;adicr-gcneral  and  the  command 
of  the  Rhode  Island  contingent  army,  he  led  them  to  Cam- 
bridge; for  this  ho  was  formally  excommunicated  from  the 
religious  body  of  which  he  was  a  member.  On  the  arrival 
of  Washington  at  Cambridge,  Greene  expressed  to  his  com- 
mander his  satisfaction  in  his  appointment,  and  soon  won 
his  confidence  and  esteem.  In  Aug.,  1770,  he  was  ap- 
pointed by  Congress  a  major-general.  In  the  battle  of 
Trenton  ho  led  a  division,  and  bore  an  equally  important 
part  in  the  following  battle  of  Princeton.  At  the  Brandy- 
wine,  where  he  commanded  a  division,  he  distinguished 
himself,  and  contributed  largely  towards  s.aving  the  army 
from  destruction  by  a  rapid  march  and  the  firm  stand  he 
made  against  the  enemy.  At  the  battle  of  Gcrmantown  he 
commanded  the  left  wing  of  the  army.  In  Mar.,  1778,  he 
was  appointed  quartermaster-general,  which  office  he  ac- 
cepted, at  the  urgent  solicitation  of  Washington,  on  con- 
dition that  his  rank  in  the  army  should  not  be  affected  and 
that  in  time  of  action  he  should  retain  his  command.  This 
right  he  exercised  at  Monmouth,  where  be  commanded  the 
right  wing,  as  also  at  the  battle  of  Tiverton  Heights.  Dur- 
ing Gen.  Washington's  visit  to  Hartford  in  1780  Greene 
was  in  command  of  the  army  j  was  president  of  the  court 
of  inquiry  upon  Major  Andre.  After  the  disasters  to  the 
American  arms  in  South  Carolina  he  was  assigned  to  the 
command  of  the  southern  department  to  supersede  Gen. 
Gates.  He  found  the  army  reduced  by  defeat  and  deser- 
tion, and  greatly  disorganized  and  in  want.  Having  re- 
cruited his  army  and  repaired  its  wants,  he  sent  out  a 
detachment  under  Gen.  Morgan,  which  resulted  in  the  vic- 
tory of  the  Cowpens,  Jan.  17,  1781.  Greene  effected  a 
junction  with  Morgan  Feb.  7,  but  finding  his  numbers 
altogether  greatly  inferior  to  the  army  of  Cornwallis.  he 
retreated  with  great  skill  to  A'irginia,  where,  being  rein- 
forced, he  returned  to  North  Carolina,  and  the  battle  of 
Guilford  was  fought,  in  which,  though  (Jreene  was  defeated, 
the  loss  of  the  British  was  the  greater,  and  in  a  few  days 
Cornwallis  began  aretrcat  towards  Wilmington,  followed  by 
Greene;  but  changing  his  plan,  Greene  marched  directly 
to  South  Carolina,  where  on  Apr.  28  he  engaged  Lord  Raw- 
don  at  Camden,  and  was  defeated,  but  again  with  the  re- 
sults of  success;  on  May  22  he  commenced  the  siege  of 
Fort  Ninety-six,  which  was  raised  by  the  approach  of  Lord 
Rawdon.  To  the  suggestion  now  made,  that  he  had  better 
retire  to  Virginia.  Greene  replied,  **  I  will  recover  South 
Carolina  or  die  in  the  attempt."  Awaiting  a  favorable  op- 
portunity, he  in  turn  pursued  the  forces  of  Lord  Rawdon, 
resulting  in  the  battle  of  Eutaw  Springs,  the  hardest  fought 
battle  of  the  war,  and  the  advance  upon  Dorchester.  For 
his  conduct  at  Eutaw  Springs,  Congress  presented  him 
with  a  gold  medal  and  a  British  standard.  During  the  re- 
mainder of  his  command  he  struggled  successfully  against 
the  greatest  difficulties  in  suppressing  mutiny  among  his 
troops,  who  were  insufficiently  fed  and  clothed.  North 
and  South  Carolina  and  Georgia  made  him  valuable  grants 
of  property,  and  after  spending  a  year  in  Rhode  Island 
upon  the  return  of  peace,  he  sailed  with  his  family  to  his 
estate  near  Savannah,  where  he  d.  June  19,  1780,  from  in- 
flammation of  the  brain,  occasioned  by  a  stroke  of  the  sun. 

Geo.  C.  Simmons. 

Greene  (Nathaniel),  b.  at  Boscawen,  N.  H.,  May  20, 
1797.  Left  dependent  upon  his  own  resources  at  an  early 
age,  he  entered  the  office  of  thcVcjr  Hampshire  Patriot  at 
Concord  in  1800,  and  in  1812  became  editor  of  the  Concord 
Gazette;  removed  to  Portsmouth  in  1814,  and  for  a  year 
managed  the  Xew  Hampshire  Gazette ;  thence  he  removed 
to  Haverhill,  Mass.,  where  for  two  years  he  conducted  the 
Haverhill  Gazette  ;  in  1817  he  started  the  Essex  Patriot, 
which  he  continued  until  1821,  when  by  invitation  he  re- 
moved to  Boston  and  established  the  Boston  Statesman,  at 
first  a  semi-weekly,  but  finally  it  became  the  leading  Dem- 
ocratic daily  in  the  State;  in  1S29  he  was  appointed  post- 
master of  Boston,  which  office  he  held  until  1840.  and 
again  from  1845  to  1849.  In  1S36  he  published  a  transla- 
tion of  Sforzosi's  History  of  Italy,  Tales  from  the  German 
in  1837,  and  Tales  and  Sketches  from  the  German,  Italian, 
and  French  in  1843.     D.  Nov.  21),  1877.     G.  C.  Simmons. 

Greene  (Robert),  M.  A.,  b,  at  Ipswich  (or,  as  some 
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say,  Norwich),  En<;^1ant],  in  15o0  (according  to  others, 
about  I5G0) ;  took  degreca  at  St.  John's  College  (1578)and 
Clare  Hall  (1JS:1).  Cambridfrc;  travelled  in  Italy  and 
Spain;  studied  at  Oxford,  and  (as  some  say)  took  holy  or- 
ders in  IJSl.  He  soon  went  to  Loudon,  where  ho  was  a 
dramatist  and  poet,  one  of  the  associates  of  Lodge,  Peeic, 
and  Marlo^ve,  ail  famous  for  their  profligate  debaucheries. 
He  d.  of  a  surfeit  at  London  Sept.  ;i,  L';92.  His  plays  arc 
mostly  forgotten,  but  his  pamphlets,  tracts,  poems,  and  talcs 
show  good  abilities:  but  his  style  is  often  more  euphuistic 
than  that  of  Lyly,  whom  he  imitated. 

Greene  (S.  Dana).  U.  S.  N..  h.  Feb.  11.  1840,  in  Cum- 
berland. Md.;  grailuated  at  the  Naval  Academy  in  18.')9: 
became  a  lieutenant  in  18(;i.  a  lieutenant-commander  in 
ISfia.  a  commander  in  1872.  True  to  a  name  famous  in  the 
annals  of  thj  Uevolution.  Lieut.  Greene,  in  Jan.,  1802, 
vnliiHtetjrcd  to  serve  as  the  executive  officer  of  the  Monitor 
(the  tirst  of  an  untried  type  of  vessels),  which  the  ma- 
jority of  seamen,  not  without  reason,  as  was  afterwards 
proved,  believed  to  be  utterly  unscaworthy.  His  services 
in  fitting  out  the  vessel,  in  her  encounter  with  the  Merrl- 
maek,  etc..  arc  fully  narrated  by  Commander  (now  Rear-ad- 
miral) Worden  in  an  unpublished  report  on  the  files  of  the 
navy  department,  dated  Jan.  o,  1868,  from  which  we  cxtr.act 
the  following:  "  I  was  ordered  to  the  Monitor  on  the  I3th 
of  Jan.,  18()2,  when  sha  was  still  on  the  stocks.  Prior  to 
that  date  Lieut.  S.  D.  Greene  had  interested  himself  in 
her,  thoroughly  examined  licr  construction  and  design, and 
informed  himself  as  to  her  qualities ;  and.  notwithstanding 
the  many  gloomy  predictions  of  naval  officers  and  officers 
of  the  mercantile  marine  as  to  the  great  probability  of  her 
staking  at  sea,  volunteered  to  go  in  her,  and  at  my  request 
was  ordered.  From  tho  date  of  his  orders  lie  applied  liira- 
self  unremittingly  and  intelligently  to  the  study  of  her 
peculiar  qualities,  and  to  her  fittint;  and  equipment."  .  .  . 
"Lieut,  (jreene.  the  executive  officer,  had  charge  in  the 
turret,  and  handled  the  guns  with  great  courage,  coolness, 
and  skill,  and  throughout  tho  engagement,  as  in  the  equip- 
ment of  the  vessel  and  on  her  passage  to  Ha:npton  Roads, 
exhibited  an  earnest  devotion  to  dtUy  unsurpassed  in  my 
experience;  and  for  which  I  had  the  honor  in  person  to 
re:mmmcnd  him  to  the  department  and  to  the  board  of 
admirals  (some  three  years  since)  for  advancement,  in  ac- 
cordance with  the  precedent  established  in  tho  case  of 
Lieut. -Com.  Tliornton,  tho  executive  ofTiocr  of  the  Kcar- 
8ar<;;e.  I  beg  leave  now,  most  respectfully  and  earnestly,  to 
reiterate  that  recommendation."  Toward  tho  close  of  tho 
engagement  between  the  Monitor  and  the  Merrimack  a 
shell,  striking  tlie  pilot-house  of  the  Monitor,  near  the 
"lookout  hole."  through  which  Capt.  Worden  was  then 
looking.  exi)l<*deil,  "tilling  his  fa'!o  and  eyes  with  powder, 
utterly  blinding,  and  in  a  degree  stunning  him."  By  this 
casualty  Lieut.  (Jrceuo  became  the  commanding  officer  of 
the  vessel,  and,  taking  his  place  in  the  pilot-house,  gave 
orders  to  turn  her  hc:id  in  tho  direction  of  tho  Merrimack, 
with  tho  design  of  coming  to  close  quarters  with  his  an- 
tagonist. As  ho  steercil  toward  her.  however,  she  de- 
clined the  combat,  and,  *' crippleil  and  discomnted,"  re- 
tired to  Norfolk,  wliitlirr  Lieut,  (ircene  Inid  the  good  judg- 
ment not  to  attempt  to  tollow  her,  for  had  he  done  so,  and 
met  with  disaster  from  the  enemy's  batteries  or  by  ground- 
ing on  one  of  the  many  shoals  of  the  intricate  channel 
leading  to  that  city,  ho  would  have  imperilled  not  only  tho 
vast  amovint  of  shipping  at  ILiinjiton  Roads  and  in  Chesa- 
peake Hay^more  than  half  of  which  must  have  shared 
the  fate  of  tho  Ctrngress  and  Cumberland — but  also  Mans- 
field's army  at  Newport  News,  and  perhaps  oven  Fortres.s 
Monroe,  tho  key  to  the  Chesapeake  and  the  .lami'S  and 
Elizabeth  rivers.  Lieut.  Greene  had  the  good  sense  to  per- 
ceive all  this,  and  to  resist  tlio  temptation,  which  must 
have  been  very  great  to  a  young  and  gallant  officer,  to  pur- 
sue tho  retreating  foe.  Lieut.  Greene  remained  in  the 
Monitor  until  she  fountlered  off  Hatteraa  on  Dec.  .'U,  ISilJ. 
with  a  loss  of  four  officers  and  twelve  men.  His  condur-t 
on  this  trying  occasion  is  thus  hi-^hly  spoken  of  by  his 
connnanding  officer,  Com.  .1.  P.  Ilanklieatl,  in  his  official 
report  of  Jan.  1,  ISd;! :  "  I  would  hoc;  lejtvo  to  call  the  at- 
tention of  Ilu)  adtjiiral  and  of  tlie  department  to  the  par- 
ticular good  conduct  c)f  Lieut.  Greene  and  Aeting  Master 
L.  N.  Stodder,  who  remained  with  me  until  tho  last,  and 
by  their  examjde  and  boiiring  did  much  towards  inspiring 
conridenee  and  obedience  on  the  part  of  others."  Thus  wo 
see  that  in  tempest  as  in  battle  Lieut.  S.  I>iina  Greene  dis- 
played the  highest  qualities  of  tho  Americiin  officer — cool- 
ness, decision  of  character,  prudence.  There  are  many 
brave  men.  but  not  many  who.  like  him.  unite  bravery  with 
rliseretion  and  sountl  judgment.       F(»xnALi.  A.  PAnKFn.  * 

Greene  (Samiki.  .'^TlI.l,MAH).  LL.D.,  h.  at  Belehertown, 
Mass..  May  :i.  1811);  gnidualed  at  Rrown  I'niversily  IH:17  ; 
superintonilent  of  schools  Sprinj^licld,  Mass.,  1810^2;  in- 
Vnr.  Tr.~(.t 


structor  in  tho  grammar  and  English  high  schools,  Bos- 
ton, 18t2-t9;  agent  for  the  Massachusetts  board  of  educa- 
tion lS4y-.Tl  ;  superintendent  of  public  schools  Providence, 
R.  I..  18JI-55,  and  at  the  same  timo  professor  of  didactics 
in  Brown  University;  professor  of  mathematics  and  civil 
engineering  in  Brown  University  18j.')-(;i;  of  mechanics 
and  astronomy  since  1801 :  has  been  president  of  the  Rhode 
It^land  Slate  Institute,  of  the  American  Institute  of  In- 
struction, and  of  other  educational  societies.  Author  of 
7Vi(?  Anul>/ii8  of  Stiiteiiceg,  1848,  and  of  a  series  of  English 
grammars  and  other  works. 

Greene  (William),  b.  in  1732;  was  Speaker  of  the 
assembly  of  Rhode  Island;  chief-justice  of  the  colony; 
governor  of  the  State  178S-8(> ;  and  d.  at  Warwick,  R.  I., 
Nov.  ;J0,  ISOO. — Another  William  Gkeene  became  deputy 
governor  of  Rhode  Island  ir^  1740;  was  governor  174;^-58; 
and  long  was  the  clerk  of  the  county  court  at  Providence. 
D.  Feb.  2:;.  1708. 

Green  £bony  (Jncaranda  ovali/ofia).  a  South  Ameri- 
can tree  of  the  order  Bignoniaeea?.  Its  wood  is  quite  hard 
and  is  olive-green  in  color.  It  is  used  by  dyers,  and  gives 
yellows,  browns,  and  greenish  tints.  It  is  also  used  in 
turnery  ami  joiru;r-work  to  some  extent.  Other  species  of 
the  genus  yield  medicinal  agents. 

Grecneville,  post-v.,  cap.  of  Greene  co.,  Tcnn.,  on  the 
Fast  Tennessee  Virginia  and  Georgia  R.  R.,  75  miles  N.  E. 
of  Knoxville.  It  has  a  good  system  of  public  schools  and 
2  ncwj^papers.  There  arc  two  furnaces  in  active  operation, 
and  Greeneville  and  Tuscnluni  Coilege  is  a  few  miles  from 
the  town.  It  is  the  home  of  Ex-Pres.  Andrew  Johnson. 
The  narrow-gauge  railroad  leading  to  North  Carolina  ter- 
minates here.     P.  UCU.    J.  B.  R.  LvoN,  En.  "New  Eua." 

Grcen'ficld,  tp.  of  Poinsett  co,,  Ark.     Pop.  261. 

Grecniieltl,  post-v.  of  Greene  co..  III.,  .^.'i  miles  from 
Pt.  Louis,  on  the  line  of  the  Rockford  Rock  Island  and  St. 
Louis  R.  K.  It  has  4  churches,  1  large  brick  seminary,  1 
private  academy,  G  dry-goods  htiuses,  8  grocery,  2  drug,  2 
hardware,  1  jewelry,  and  1  furniture  store,  1  banking- 
house,  1  newspaper,  2  hotels,  2  harness-shops,  1  steam 
flouring-mill,  3  large  waiehouses.  1  planing-mill,  2  lumber- 
yards, 1  gunsmith-shop,  a  commodious  town-hall,  etc.  It 
exports  large  quantities  of  prain.  cattle,  hogs,  horses,  and 
other  produce.  W.  E.  Milton,  Pub.  "  Locomotivk." 

Cireeiifiehl,  Ip.  of  Grundy  co,.  III.     Pop.  1645. 

Grceniieldf  post-v,,  cap.  of  Hancock  co.,  Tnd.,  on  tho 
Pittsburg  Cincinnati  and  St,  Louis  R.  R.,  21  miles  E.  of 
Indianapolis,  It  has  a  bank,  a  printing-oflficc  and  news- 
paper, 2  large  flouring-mills,  1  furniture-factory,  .*?  very 
tine  churches,  a  large  number  of  fine  stores,  groceries, 
shops,  etc.,  2  hardware  stores,  2  planingniills,  and  a  com- 
modious school-liousc  costing  $25,000.     Pop.  120.3. 

William  Mitciikll,  Ed.  "Hancock  Demockat.'* 

Greenfield,  tp.  of  La  Grange  co.,  Ind.     Pop.  1078. 

Greenfield,  tp.  of  Orange  co.,  Ind.     Pop.  1439. 

<>reenfield,  post-v.,  cap.  of  Adair  co.,  la.  Pop.oftp.107. 

Greenfield,  tp.  of  Jones  co.,  la.     Pop.  108:L 

<-r('enlii>ld,  tp.  of  Warren  co.,  la.     Pop.  1514. 

(■recnficid,  post-tp.  of  Penobscot  co.,  Me.,  20  miles 
N.  E.  of  Bangur.     Pop.  317. 

(ircenfield,  a  post-v.  and  tp.,  cap.  of  Franklin  co., 
Mass.,  36  miles  N.  of  Sprinjjfield.  in  the  valley  of  tho  Con- 
necticut River  and  on  the  Vt-rmont  and  I^Iassachusetts  and 
the  Connecticut  River  R.  Rs.  It  derives  its  principal  pros- 
])erily  from  tho  farming  interests  which  surround  il,  being 
the  main  nmrket  for  butter,  cattle,  sheep,  etc.  in  tho  N.  W. 
section  of  the  State.  Its  manufactures  are  children's  car- 
riages, planes,  bolt-cuttiui;  maidiines.  an<i  oilier  small  arli- 
eles.  There  are  2  national  and  2  saving's  banks.  6  churches. 
a  young  ladies*  seminary,  and  a  large  library.  It  has  a  fine 
court-house,  a  weli-eonstructed  high-sehool  building,  a 
beautiful  soldiers'  monument,  and  2  weekly  newspapers. 
Pop.  3589.      K.  A.  Hall.  Ki>.  ''(iAZKTTi:  and  Coiuikh." 

Greenfield,  post-tp.  of  Wayne  co.,  Mich.     Pop.  2406. 

Greeiifii'ld,  tp.  of  Wabashaw  co.,  Minn.     Pop.  590. 

Greenfield,  j.ost-v.  of  Centre  tp..  cap.  of  Pade  no., 
Mo..  -10  miles  X.  W.  of  SprinRJleld,  near  the  Turnlnu-k 
River.  (Ml  the  lino  of  the  Kansas  City  and  Memphis  R.  R. 
It  has  u  bank.  2  newspapers,  15  Btores,  2  hotids,  and  3 
churches.     P.  364.     C.  W.  GitimTii,  Piiop.  "Vmiettk." 

<;reonneld,  post  tp.  of  Hillsborough  CO.,  N.  IL,  30 
miles  S.  \V.  .,['  Cnncord.      Pop.  527. 

<-reenfield,  tp.  of  Saratoga  co..  N.  Y..  fl  miles  N.  of 
Saratoga,  on  the  Adirondack  R.  U.  U  has  manufaetures  of 
brick.  paiHT.  gla-s.  etc..  and  qunrries  of  linustune.     P.  26DS. 

i^reenfirltl.  fp.  of  FairtUdd  c».,  0.     Pop.  1044. 

<;rernfirld,  tp.  of  Gallia  co.,  0.     P"p.  1386. 


690 


GREENFIELD— GREENLEAF. 


Greenfield,  post-v.  of  Madison  tp.,  Highlancl  co.,  0., 
on  the  Marietta  and  Cincinnati  R.  R.  It  has  2  newspapers, 
and  1  national  bank.     Pop.  1712. 

Greenfield,  tp.  of  Huron  co.,  0.     Pop.  954. 
Greenfield,  tp.  of  Clair  co.,  Pa.     Pop.  1233. 
Greenfield,  post-tp.  of  Erie  co.,  Pa.     Pop.  1039. 
Greenfield,  tp.  of  Luzerne  co.,  Pa.     Pop.  S23. 
Greenfield,  b.  of  Washington  co.,  Pa.     Pop.  386. 
Greenfield,  tp.  of  La  Crosse  co..  Wis.     Pop.  676. 
Greenfield,  post-tp.  of  Milwaukee  co.,  Wis.     P.  2281. 
Greenfield,  tp.  of  Monroe  co.,  Wis.,  on  the  Milwaukee 
and  .St.  Paul  R.  R.     Pop.  519. 

Greenfield,  tp.  of  Sauk  co.,  Wis.     Pop.  746, 

Green  Finch,  or  Green  Linnet,  the  Coccntliranstea 
chloris,  a  bird  of  the  family  I'ringillidiB,  found  throughout 
a  large  part  of  the  eastern  hemisphere.  It  is  often  kept 
as  a  cage-bird,  but  is  a  poor  songster.  It  is  also  called 
the  green  grosbeak.     It  feeds  on  both  seeds  and  insects. 

Green  Garden,  post-tp.  of  Will  co..  111.     Pop.  1202. 

Green'heart,  the  very  valuable  timber  of  the  Nec- 
tamfrn  Rodiai  (order  Lauracea?),  the  same  tree  which 
yields  the  bebceru  bark,  a  valuable  medicine.  Its  seeds 
also  yield  starch,  which  is  used  as  food  by  the  natives. 
The  timber  is  imported  from  (Juiana.  It  is  very  heavy  and 
durable,  takes  a  high  polish,  and  is  used  in  turnery.  In 
Guiana  it  is  used  as  ship-timber.  It  resembles  lignum- 
vitfe,  and  is  much  employed  in  making  fishing-rods. 

Green  Hill,  post-tp.  of  Rutherford  co.,  N.  C.     P.  1186. 

Greeu'house,  a  glass  structure  designed  to  afford  an 
artificial  climate  in  which  tender  plants  may  be  grown  in 
countries  too  cold  for  their  unprotected  growtli.  The 
.simplest  structures  of  this  kind  are  the  cold-frames  used 
by  market-gardeners  for  forcing  the  early  maturity  of 
vegetables.  Cold  graperies,  conservatories,  orchard-houses, 
bark-stoves,  etc.  are  among  the  varieties ;  but  gardeners 
ajiply  the  name  greenhouse  more  especially  to  those  whose 
winter  temperature  is  just  high  enough  to  keep  tender 
plants  alive,  or  perhaps  to  produce  from  the  flowering 
kinds  some  blossoms,  but  not  enough  to  stimulate  growth. 
When  a  greater  heat  than  this  is  kept  up  in  winter  (say 
over  05°  P.  by  day  or  42°  by  night),  the  structure  is  called 
a  stove  or  hothouse.  The  glass  serves  for  the  imprisonment 
of  a  portion  of  the  solar  heat,  and  currents  of  cold  air  are  ex- 
cluded ;  but  in  order  equably  to  maintain  this  temperature, 
it  is  necessary  to  employ  artificial  heat  in  some  form.  For 
the  ruder  cold-frames  the  fermentation  of  horse-dung  mixed 
with  dead  leaves  or  other  suitable  organic  matter  is  suf- 
ficient; and  in  the  bark-stove  very  delicate  plants  may  bo 
forced  by  the  fermentation  of  ground  tan-bark  and  horse- 
dung,  which  affords  not  only  a  suitable  heat,  but  a  copious 
supply  of  moisture,  which  is  another  very  favorable  con- 
dition for  plant-growth.  But,  ordinarily,  flues  or  steam- 
pipes  are  employed  for  this  purpose.  The  construction  aud 
management  of  greenhouses  are  the  subject  of  many  puli- 
lished  works,  and  the  business  requires  special  trainiug.  aud 
calls  for  no  ordiuary  degree  of  intelligence  and  faithfulness 
on  the  part  of  those  entrusted  with  its  managOEueut.  The 
regulation  of  temperature,  light,  air,  moisture  in  air  and 
soil,  economy  in  the  use  of  materials,  the  detection  and 
destruction  of  the  jieculiar  insect  enemies  and  fungoid 
growths  which  attack  greenhouse  plants,  arc  points  which 
require  diligent  attention. 

Green  Isrand,  post-v,  of  Watervliet  tp.,  Albany  co., 
N.  Y.,  is  situated  on  an  island  in  the  Hudson  River,  between 
Troy  and  West  Troy,  and  on  the  Rensselaer  and  Saratoga 
R.  R.  It  is  connected  by  bridges  with  these  towns,  and 
has  4  churches  and  extensive  manufactures  of  railroad  cars, 
machinery,  castings,  iron,  and  other  goods.  It  is  connected 
with  Troy  aud  Cohoes  by  a  street  railroad.     Pop.  3135. 

Green  Isle,  post-tp.  of  Sibley  co.,  Minn.     Pop.  437. 

Green  Lake,  a  small  lake  of  Clear  Creek  co..  Col.,  3 
miles  S.  W.  of  Georgetown.  It  is  10,000  feet  above  the 
level  of  the  sea;  is  half  a  mile  long  and  one-fourth  of  a 
mile  wide.     It  is  a  pleasant  resort. 

Green  Lake,  county  of  S.  E.  Central  Wisconsin.  Area 
3S0  .square  miles.  It  is  fertile,  and  has  an  uneven  surface. 
Cattle,  grain,  and  wool  are  staple  products;  carriages  and 
flour  are  leading  manufactures.  Cap.  Bartford.  Pop.  13,195. 

Green  Lake,  tp.  of  Monongalia  co.,  Minn.     Pop.  234. 

Green  Lake,  post-tp.  of  Green  Lake  co..  Wis.,  on  the 
Sheboygan  and  Fond  du  Lac  R.  R.,  26  miles  W.  of  Fond 
du  Lac.     Pop.  1102. 

Green'land  [Dan.  Grouhiud'],  an  island  of  vast  but 
unknown  extent,  stretching  from  Cape  Farewell,  its  south- 
ern extremity,  in  lat.  59°  41)'  N.,  towards  the  north  pole, 
separated  by  Davis's   Strait,    Baffin's   Bay,   and    Smith's 


Sound  from  continental  America  on  the  W.,  and  bounded 
on  the  S.  and  E.  by  the  Atlantic  and  Arctic  oceans.  On 
account  of  the  vast  extent  of  land,  the  climate  of  these 
regions  is  much  colder  than  that  of  corresponding  latitudes 
farther  E.  In  lat.  60°  X.  the  mean  temperature  is  lower 
than  that  of  Lapland  in  lat.  72°  N.  In  the  two  summer 
months,  June  and  July,  during  which  the  sun  is  always 
above  the  horizon,  the  temperature  rises  to  53°  ;  the  snow 
melts;  the  icebergs  detach  themselves  from  the  glaciers  of 
both  coasts,  and  float  with  the  currents  from  the  Arctic 
Ocean  down  into  the  Atlantic  ;  and  in  the  vales  of  the  W. 
coast,  along  the  fiords,  vegetation  begins  its  short  and  feeble 
life.  The  pine  never  becomes  a  tree,  it  remains  a  shrub, 
and  the  blubber  of  the  whale  and  the  oil  of  the  seal  must 
be  used  for  fuel.  Potatoes  and  a  few  other  vegetables  may 
be  raised.  A  few  herbs,  flowers,  and  berries  will  grow. 
But  the  principal  plant  is  the  moss,  which  lives  under  the 
snow,  and  on  which  the  reindeer  feeds.  During  the  win- 
ter the  temperature  sinks  to  — 69°  F.  The  eastern  coast, 
which  is  the  most  inhospitable,  was  explored  in  1S22  by 
Capt,  Scoresl\v,  in  1823  by  Capt.  Cla^'ering,  in  1830  by 
Capt.  Graah  up  to  lat.  74°  30'  N.,  and  in  1868-70  by 
German  expeditions.  It  presents  a  range  of  precipitous 
cliffs  from  2000  to  3000  feet  high,  covered  with  eternal 
snow  and  ice,  over  which  the  huge  glaciers  of  the  much 
higher  mountains  of  the  interior  descend  to  the  ocean.  The 
western  coast,  along  which  most  of  the  settlements  have 
been  made,  was  explored  in  1853  by  Dr.  Kane  up  to  lat. 
81°  22'  N.  The  land  was  discovered  in  the  ninth  century 
by  an  Icelander,  Gunbjorn,  and  shortly  after  it  was  visited 
by  another  Icelander.  Erik  the  Red,  who  called  it  Green- 
land, and  gave  a  very  flattering  report  of  it,  which  occa- 
sioned two  Icelandic  settlements  to  be  made — West  Bygd 
and  East  Bygd.  These  two  settlements  seem  to  have  been 
quite  flourishing,  but  in  the  middle  of  the  fourteenth  cen- 
tury both  of  them  were  utterly  destroyed  by  the  plague,  by 
attacks  of  the  natives,  and  by  a  foreign  fleet.  In  the  six- 
teenth aud  seventeenth  centuries  the  western  coast  was 
visited  by  the  English,  by  Frobisher,  Davis,  and  Baffin, 
but  the  first  regular  European  settlement  was  made  in  1721 
by  the  Norwegian  clergyman,  Hans  Egede,  who,  with  the 
support  of  the  Danish  government,  removed  himself,  his 
family,  and  a  few  friends  to  Gopthaab  (which  see),  and  be- 
gan preaching  Christianity  among  the  native  inhabitants, 
the  EsQi'iMAix  (which  see).  Hans  Egedc's  report  of  the 
land  and  the  people  is  a  very  interesting  and  touching 
little  book;  and  since  his  time  the  Danes  have  founded 
and  supported  13  colonies,  of  which  Godthaab.  Julianes- 
haab,  and  Upernavik  are  the  most  important,  and  in  which 
about  10,000  people  (iu  1871,  9825)  are  gathered— about 
30O  of  them  Danes,  and  the  rest  Esquimaux.  Life  in  these 
colonies  depends  upon  hunting  and  fishing,  and  the  natives 
exhibit  great  skill  in  these  occupations,  though  of  late  it 
has  become  the  steady  complaint  of  the  Danish  officers  that 
the  foreign  fishing-fleets  which  come  to  these  places  in- 
troduce habits  among  the  natives  which  make  them  unfit 
for  the  kind  of  life  which  alone  can  be  led  here  ;  the  conse- 
quences  of  which  are  often  utter  wretchedness  and  misery. 
Though  vegetation  is  feeble  in  this  climate,  animal  life  is 
quite  vigorous.  The  dog  is  the  only  domesticated  animal, 
but  reindeer,  bears,  foxes,  and  wild-fowl — among  which  is 
the  eider-duck — whales,  seals,  and  cod-fish  abound.  Great 
qu.antities  of  fish-oil,  fur,  and  eider-down  are  exported, 
and  lately  cryolite  and  other  minerals  have  become  im- 
portant items  of  exportation.  Miocene  lignitic  coal  of  good 
quality  exists.  But  the  seal  is  the  chief  resource  of  the 
Greeniander's  life.  Its  skin  is  his  dress,  his  boat,  his  bed; 
its  oil  is  his  lamp  and  his  stove  during  the  long  winter 
when  the  sun  never  rises  ;  its  flesh  is  almost  the  only  kind 
of  meat  which  gives  his  body  a  sufficient  vital  heat.  When 
the  Grcenlander  ceases  to  catch  the  seal,  he  must  die  ;  when 
for  a  bottle  of  whisky  (the  sale  of  which  is  prohibited)  or 
a  red  ribbon  ho  sells  tuo  much  of  his  harvest,  he  must  starve. 
The  Lutherans  and  Moravians  each  maintain  missions  in 
Greenland.  Clemens  Petersen. 

Greenland,  post-tp.  of  Ontonagon  co.,  Mich.,  has 
mines  of  copper.     Pop.  548. 

Greenland,  post-tp.  of  Rockingham  co.,  N.  H.,  on 
the  Concord  and  Portsmouth  and  the  Eastern  R.  lis.,  6 
miles  W.  of  Portsmouth.     Pop.  695. 

Greenleaf,  tp.  of  Sanilac  co,,  Mich.     Pop.  336. 

Greenleaf,  post-v.  and  tp.  of  Meeker  co.,  Minn.  Pop. 
of  V,  54:   of  t]i.  392. 

Greenleaf  (Benjamin),  b.  at  Haverhill,  Mass.,  Sept. 
25,  1786;  graduated  at  Dartmouth  College  1813;  was  prin- 
cipal of  Bradford  Academy  1814-36,  and  of  the  Bradford 
Teachers'  Seminary,  1839— IS;  represented  Bradford  in  the 
legislature  of  Massachusetts  in  1837-39.  Published  a 
series  of^  Arithmetics,  an  Ahfcbrn,  and  .4  Stfutem  of  Practical 
Stirveyiiif;.     D.  at  Bradford,  Mass.,  Oct.  29,  1864. 
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Grcciileaf  (Moses),  LL.D..  b.  at  Ncwburyport,  Mass.,  i 
177S.     Author  of  Stnti«ticnl  Vieto  of  Mnine  (\>>lii),  Surrey 
of  Maine  (IS29).     D.  in  Williamsburg,  Me.,  Mur.  20,  1S34. 

l>reenleaf  (Simos),  LL.D.,  b.  at  Xewburyport,  Mass., 
Dec.  5,  178;j ;  studied  law,  and,  after  being  admitted  to  the 
bar,  commenced  practice  at  Standish,  Me.,  in  iSOfi,  remov- 
ing to  Gray  soon  after,  and  in  1818  to  Portland.  From 
1821)  to  1832  he  was  reporter  of  the  supreme  court  in  Maine, 
and  published  nine  volumes  of  reports.  In  18:)3  was  ap- 
pointed Royall  professor  of  law  at  Harvard  University, 
through  the  influence  of  Judge  Story,  whom  he  succeeded 
as  Dane  professur  of  law  in  1S4G.  Having  resigned  in 
184S  his  professorship,  he  was  made  emeritus  jirofessor. 
lie  was  for  many  years  president  of  the  Massachusetts  Bible 
Society.  His  most  important  work  was  a  Treatise  on  (he 
Law  nf  Evidence,  in  3  vols.  (1842-53).  A  volume  of  Over- 
rn(e<{,  Dt'tiied,  and  Doubted  Decittions  and  Dicta  was  pub- 
lished in  1840,  and  subscf^uently  expanded  to  three  volumes. 
In  181'J  he  edited  Cruise's  Diijest  of  the  Law  of  Real  Prop- 
erty. Ho  also  published  an  Examination  of  the  Testimony 
of  the  Four  EvanffelintH  by  the  Rules  of  Evidence  as  adntin- 
intered  in  Courts  nf  JuHtice,  with  an  Account  of  the  Trial  of 
Jesus  (184G),  and  Remarks  on  the  Exclusion  of  Atheints  as 
Witnesses.  His  style  is  remarkably  clear  and  elegant.  D. 
at  Cambridge,  Mass.,  Oct.  G,  1853. 

Green  Moun'tain,  a  high  grass-covered  peak  in  Jeffer- 
son CO.,  Col.,  composed  of  coal-bearing  rocks.  Near  it  are 
important  mines  of  lignitic  coal  of  ^ood  quality. 

Green  Moun'tains,  a  part  of  the  Appalachian  system 
of  mniintains,  found  in  Vermont  and  Miisstichusett;-',  and 
oontinucil  southwar<l  in  the  hills  of  Westt-rn  Connecticut 
and  the  Highlands  of  New  York.  The  Taconic  range  of 
Massachusetts,  New  York,  and  Connecticut  is  an  outlying 
western  parallel  range.  North-eastward  the  Green  Moun- 
tains pass  into  the  Notre  Dame  Hills  of  Canada,  and  arc 
traceable  at  least  as  far  as  the  Gulf  of  St.  Lawrence.  The 
highest  points  arc  Mt.  Mansfield,  4389  feet,  Camel's  Hump, 
4188  feet,  and  Killington  Peak,  4221  feet  in  height.  The 
range  contains  marble,  iron,  slate,  and  some  copper  and 
gold.  The  country  is  generally  a  rich  pastoral  region,  with 
valuable  water-power  and  abundant  forests. 

Green  Oak,  post-tp.  of  Livingston  co.,  Mich.    P.  994. 

Gree'nock,  a  young  but  rapidly  developing  town  of 
Scotland,  in  the  county  of  Renfrew,  on  the  Frith  of  Clyde. 
It  has  excellent  harbors  and  docks,  extensive  establishments 
for  sugar-refining,  shipbuilding,  and  the  manufacture  of 
iron-work,  and  a  verv  brisk  trade  with  North  America  and 
the  West  and  East  Indies.     Pop.  57,138. 

Green'ough  (Horatio),  b.  in  Boston,  Mass.,  Sept.  6, 
1805.  His  father  was  a  merchant  of  character  and  con- 
sideration; his  mother,  a  native  of  Massachusetts,  was  a 
womnn  of  great  intelligence  and  sensibility.  Horatio  was 
one  of  several  children.  He  received  the  best  education 
the  times  afforded  at  public  and  private  schools,  and  en- 
joyed early  the  society  of  cultivated  people.  At  the  ago 
of  sixteen  he  entered  Harvard  College,  prepared  to  improve 
his  advantages.  The  artistic  bent  appeared  in  him  early 
and  decidedly.  The  schoolboy's  propensity  to  cut,  carve, 
design,  and  model  attracted  attention,  and  secured  for  him 
interest  and  admiration.  His  high  social  position,  his  en- 
thusiasm, his  evident  genius,  and  his  winning  manners  won 
for  him  encouragement  and  help.  At  Cambridge  he  found 
in  Washington  AUston  a  stimulating  and  wise  friend;  his 
gratitude  to  AUston  never  diminished.  Young  Greenough 
was  too  much  interested  in  studies  connected  with  his 
chosen  art  to  strive  after  academic  honors;  still,  he  was  a 
faithful  scholar,  if  not  distinguished,  and  on  leaving  college 
was  furni.-hed  with  literary  stores  and  culture  far  beyond 
other  lads  of  his  years.  His  sonnets,  written  while  an  un- 
dergraduate, sketches  with  the  pencil,  plaster  casts,  models, 
and  designs — particularly  one  for  a  monument  on  Bunker's 
Hill — attest  a  remarkable  creative  power.  Before  the  day 
of  graduation  Greenough  went  to  Italy  for  serious  study 
of  the  ancient  masterpieces,  repairing  at  once  to  Rome,  the 
centre  of  art.  There  were  the  Academy,  the  Vatican,  the 
gardens,  and  galleries;  there  Thorwaldsen  was  his  frien-l. 
His  studies  impaired  his  health,  and  he  spent  a  few  m<inths 
at  home,  executing  portrait-busts  of  J.  (f.  Adams,  Chii'f- 
Justice  Marshall,  an«i  others.  Already  he  had  a  reputation 
for  talent.  At  Paris,  whither  ho  went  for  the  purpose,  he 
made  the  bust  of  La  Fayette,  by  none  admired  more  than 
by  La  Fayette  himself.  Returning  to  Italy,  Greenough, 
after  some  stay  at  Carrara  among  the  marblc-rjuarries,  took 
up  his  residence  in  Florence  as  a  sculptor.  He  was  the 
pioneer  of  the  great  company  who  since  have  found  fortimo 
there.  Powers,  two  months  his  senior,  joined  him  in  1837. 
American  travellers  in  Italy  were  then  ettmparatively  fi-w; 
of  American  residents  the  numl>er  was  very  small.  Ameri- 
can art  had  no  fame,  its  works  were  unknown  and  unpur- 


chased. Solitary,  unpatronized,  unvisited,  the  artist  knew 
poverty  and  depression.  However,  the  patrons  came ; 
among  the  first.  Cooper  the  novelist,  who  gave  him  not  only 
the  cheer  of  his  presence  and  the  encouragement  of  his 
praise,  but  a  commission  which  ])roved  to  be  the  beginning 
of  his  larger  renown.  The  group,  two  nude  cherubs,  cam© 
to  Boston,  and  excited  great  admiration  in  influential 
quarters  just  at  the  time  when  the  government  was  think- 
ing of  a  statue  to  George  Washington.  The  poet  Dana, 
his  friend  Mr.  Cooper,  Allston,  then  at  the  summit  of  his 
fame,  Fdward  Everett,  wlio  had  known  the  artist  in  Italy, 
spoke  effective  words  for  him,  and  secured  for  him  the  com- 
mission. The  statue  is  well  known  to  all  the  visitors  at 
the  national  capital.  It  was  a  work  of  great  study,  labor, 
and  feeling,  wrought  in  the  poetical,  not  the  historical 
spirit,  and  by  those  wito  thus  approached  it  it  was  greatly 
admired.  Edward  Everett  regarded  it  as  "one  of  the 
greatest  works  of  sculpture  of  modern  times."  His  brother, 
Mr.  Alexander  H.  Everett,  declared  that  it  surpassed  his 
expectations,  high  as  they  were:  "It  is  truly  sublime." 
The  work  was  not  designed  for  the  open  air,  and  the  placing 
of  it  was  a  disappointment  to  the  artist,  who  was  in  conse- 
quence of  that  exposed  to  what  he  considered  unjust  criti- 
cism. Had  Greenough  designed  a  statue  fora  public  square, 
he  would  have  modelled  a  very  different  one ;  for  although 
trained  in  antique  schools,  among  the  masterpieces  of  classic 
art,  he  was  a  modern  man,  and  understood  as  well  as  any- 
body the  conditions  of  living  art.  He  gave  his  whole  mind 
and  nearly  eight  years  of  life  to  the  execution  of  the  statue, 
but  to  place  it  finally  was  not  given  to  him. 

Greenough  was  a  man  of  ideas,  imaginative,  poetical. 
He  loved  ideal  work.  He  made  a  bust  of  the  Christ  which 
was  greatly  praised.  One  of  his  earliest  works  was  a  statue 
of  Abel.  One  of  his  latest.  The  Rescue,  representing,  under 
the  design  of  an  American  settler  grajtpUng  an  Indian,  the 
superiority  of  the  Anglo-American  to  the  savage,  was  ex- 
eentcd  between  ISM"  and  1851  on  an  order  from  the  govern- 
ment. Greenough  excelled  in  small  ]tieces  of  sentiment 
and  fancy — groups  of  children  at  i)lay,  portraits  of  chil- 
dren. These  were  never  commonplace,  and  often  were 
strikingly  criginal.  They  belong  to  private  families.  Ho 
was  a  man  of  genius — not  a  sculptor  merely,  but  a  lover  of 
art  in  general,  an  observer  of  nature,  a  .'student  of  man. 
Everything  that  concerned  the  conditions  of  human  life 
interested  him — social  arrangements,  modes  of  existence, 
building,  government.  His  literary  talent  was  remarkable, 
though  exhibited  only  in  fragments  of  prose  and  verse.  R. 
W.  Emerson  pronounced  his  conversation  "  both  brilliant 
and  deep;  and  his  writing  so  remarkable  for  its  realism 
and  its  occasional  splendor  that  I  conceived  the  highest 
hope  of  what  he  should  do,  and  cause  others  to  do,  by  his 
speech  and  pen  as  well  as  by  his  chisel."  Mr.  (Jreenough 
passed  the  last  year  of  his  life  in  the  U.  P.  The  disturbed 
state  of  Italy  made  his  home  there  disagreeable,  and  he 
came  away  in  the  autumn  of  1851  on  the  pretext  of  erect- 
ing his  group  of  The  Rcxme  in  Washington,  but  he  never 
returned.  It  is  thought  that  the  excited  condition  of  life, 
social  and  political,  in  America  was  too  much  for  a 
sensitive  man  who  had  passed  his  best  years  in  the  world 
of  the  past ;  the  transition  from  the  serene  atmosphere  of 
Italy  to  the  intellectual  tumult  of  the  New  World  was  too 
sudden  to  be  borne.  In  the  winti-r  of  1852  ho  was  attacked 
at  his  home  in  Newport  with  brain  fever.  A  removal  to 
Somervillo,  near  Boston,  for  medical  treatment  proved  un- 
availing, and  ho  d.  there  on  Dec.  IS.  Among  the  best 
known  works  of  Horatio  Greenough  are  the  Vinns  Victrix, 
the  Anfjcl  Abdiil,  the  Medora.  His  smaller  but  most  at- 
tractive pieces  were  numerous.  0.  B.  Fiiotiiixghah. 

Greenough  (IlioiiAni)  S.),  brother  of  Horatio,  was  b. 
at  Jamaica  Plain,  Mass.,  A])r.  27,  18ll>,  and  educated  at 
the  Boston  Latin  School  1S29-32.  The  habit  of  drawing 
acquired  in  childhood  and  practised  diligently  took  a  de- 
cided bent  from  tli.o  sculptor  Clevengcr,  under  whoso  cyo 
ho  finished  a  small  bust,  which  gave  so  much  promise 
tiiat  friends  decided  ho  should  pt>  to  Florence  and  work 
with  his  brother.  The  winter  of  181l»-ll  was  spent  in 
Venice,  Ferrara,  Bologna,  and  Florence,  but  ill-health  roni- 
pelled  him  to  return  to  Boston.  A  portrait-bust  of  William 
H.  Preseott,  executeil  in  1843,  brought  him  nnlcrs  for  sim- 
ilar work,  which  kept  him  occupied  till  1850.  when  he  re- 
turned to  Italy  and  worked,  chiefly  in  Rome,  on  imagina- 
tive suhjeets — a  head  of  Christ,  Moses  and  the  Dauijhter  of 
Pharaoh,  Cupid  Warmiufj  an  Jriclr,  NitjUt  Watchin'j  a  Ynnnff 
Mother,  His  best  known  work  of  this  period  is  the  bronzo 
group,  The  Shepherd  Hoy  and  the  Eaijlr.  now  in  the  Boston 
Athenicum.  The  bronze  statue  of  Franklin  in  Schotd  street. 
Boston,  executed  in  1853  in  Boston,  and  tho  marble  statue 
of  Gov.  Winthrop  in  tho  chapel  at  Mount  Auburn  Cemetery, 
finished  in  Florence  1855-50.  are  the  best  known  of  Mr. 
(ireenongb's  works.  The  period  from  185fi-(18,  spent  in 
Paris,  was  full  of  industry,  tlio  busts,  bas-reliefs,  and  imag- 
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inative  pieces  indicating  mucli  poetic  feeling  and  delicacy 
of  taste.  For  the  past  four  years  the  artist  has  resided  at 
Newport,  K.  I.  Here  lie  has  done  Viclory,  a  memorial 
Etatue  in  honor  of  the  Boston  Latin  School  graduates  wlio 
fell  in  the  civil  war,  ideal  heads  of  Beatrice  and  lortia, 
and  a  colossal  statue  of  Hov.  Wintbrop  ordered  hy  the 
State  of  Massachusetts  for  the  Capitol  at  ^\  ashington. 

0.  B.  Frothixgham. 
Green  Pig'ments.  In  painting,  the  mixture  of  yel- 
low and  blue  pigments  in  suitable  proportions  will  afloid 
the  various  shades  of  green.  Among  the  most  promi- 
nent of  the  pigments  which  directly  afiord  green  colors  is 
chromr  inecn,  the  scsquioxido  of  chromium,  made  hy  firing 
the  cbromate  of  mercury,  and  affording  a  very  permanent 
and  full-bodied  opaque  green  paint.  Turc  vcrle  or  green 
earth,  a  native  mineral,  affords  a  neutral  green,  permanent 
and  delicate,  mueh  used  hy  artists.  Sdieeh's  grcm,  the 
arsenite  of  copper,  i.s  a  cheap  and  good  green  paint 
Schwem/'urlU's  yrcen  is  the  double  arsenite  and  acetate  ot 
copper:'  it  affords  a  very  handsome  color.  Sap  green,  pre- 
pared from  buckthorn-berries,  is  employed  by  artists. 
Many  of  the  salts  of  copper  are  employed  as  green  pig- 
ments.    (See  Paints  and  Pigments.) 

Green'poiiit,  now  the  Kth  ward  of  the  city  of  Brook- 
lyn N.  Y.,  into  which  it  was  incorporated  in  lSci2,  has  13 
churches,  2  banks,  a  daily  and  a  weekly  newspaper,  ship- 
buildinc,  and  other  imiiortant  manufacturing  and  business 
interest!     Pop.  of  ward  17.:',d:).    (See  Buookltn.) 

n.  G.  Lambkrt,  Ed.  "Brooklyn  Daily  Post. 
Grccn'port,  tp.  of  Columbia  CO.,  N.  Y.,  on  the  Hudson 
River,  has  much  fertile  soil  and  extensive  limestone-quar- 
ries.    Pop.,  exclusive  of  HrnsoN  (which  see),  132o. 

Greenport,  post-v.  of  Suffolk  co.,  N.  Y.,  on  Shelter  Isl- 
and Sound,  between  Peconie  aud  Gardiner's  bays.  9o  miles 
from  Brooklyn,  is  the  eastern  terminus  of  the  Long  Island 
B  R  It  has  5  churches,  o  hotels,  2  newspapers,  1  national 
bank  "U  stores,  a  good  tire  department.  2  shipyards,  3  sets 
of  marine  railwavs,  a  stereotype-foundry,  and  numerous 
minor  branches  of  industry.  Principal  business,  c_oasting 
and  fishing.  P.  181 9.  W.  R.  Duvall,  Ed."  Siffolk  Times. 
Green  Prai'ric,post-tp.  of  Morrison  CO.,  Minn.  P.  201. 
Green  Riv'er,  in  Kentucky,  rises  in  Lincoln  co.,  and 
pursues  a  devious  north-westerly  course,  uniting  with  the 
Ohio  6  miles  above  Evausville,  Ind.  It  is  navigable  at  high 
water  200  miles  by  means  of  locks  and  dams.  The  mouth 
of  the  Mammoth'Cave,  at  an  elevation  of  225  feet  above, 
is  about  a  quarter  of  a  mile  from  this  river,  a  subterranean 
communication  from  which  constitutes  the  lamous  ""Ver 
of  that  cave.  A  recent  barometrical  observation  showed 
its  level  to  be  the  same  as  that  of  (Jreen  River,  while  it  is 
known  to  rise  and  fall  with  that  of  the  latter. 

Green  Uiver,  of  Massachusetts,  rises  in  Windham  CO., 
Vt  ,  aud  joins  the  Deerfield  River  at  Greenfield.  It  affords 
good  waier-power,  and  there  is  fine  scenery  on  its  banks.— 
Another  Green  River  flows  from  Hancock.  Mass.,  through 
Williamstown,  into  the  Hoosac— Still  a  third  rises  on  the 
borders  of  Massachusetts  aijd  New  York,  flows  southward 
throu-h  West  Stookbridgo.  Alford,  and  Great  Barrington, 
and  .joins  the  Housatonio  River  near  the  northern  boundary 
of  Sheflield.  It  is  this  which  forms  the  theme  of  the  poet 
Bryant  in  his  lines  "To  Green  River"  (written  when  he 
was  a  resident  of  Great  Barrington). 

Green  River,  of  Utah,  rises  in  Western  Wyoming,  and 
flows  in  a  generally  southward  course  into   Utah.     With 
Grand  River  it  constitutes  the  Rio  Colorado  of  the  West. 
It  drains  a  large  portion  of  Utah  E.  of  the  Wahsatch  Moun- 
tains, and  a  large  area  in  North-western  Colorado. 
Green  River,  tp.  of  Henderson  co.,  N.  C.     Pop.  709. 
Green  River  City,  post-v.,  cap.  of  Sweetwaterco..  Wy- 
oming Tor.,  on  Union  Pacific  R.  R.  and  Green  River.  P.  loti. 
Gr'een'sand,  a  term  used  by  geologists  to  describe  a 
sand  that  contains  a  large  proportion  of  glauconite  in  the 
form  of  green  grains.    (See  Glauconite.) 

Greensand,  The,  a  term  applied  to  a  subdivision  or 
subdivisions  of  the  Cretaceous  series  of  rocks.  The  (Cre- 
taceous) greensand  of  America  belongs  to  the  Upper  Cre- 
taceous series,  while  the  greensand  of  Europe  is  divisible 
into  the  Upper  Greensand,  belonging  to  the  Upper  Creta- 
ceous, and  the  Lower  Greensand,  belonging  to  the  Lower 
Cretaceous  or  Neocomian  period.  Lithologically  alike,  the 
Upper  and  Lower  Greensands  are  palieontologically  very 
distinct ;  the  presence  of  the  fault  between  them  also  evi- 
dencing the  difference  of  their  "  horizons." 

Greens'boro',  post-v.  and  tp.,  cap.  of  Hale  co.,  Ala.,  a 
few  miles  N.  of  the  cauebrake-region.  which  was  famous  be- 
fore the  war  for  its  productiveness.  The  Southern  Univer- 
sity, under  the  auspices  of  the  Alabama  Conference  of  the 
Methodist  Episcopal  Church,  South,  is  located  here,  and  is  in 


quite  a  flourishing  condition.  The  place  is  well  supplied 
with  merchants  and  professional  men,  and  has  4  church 
edifices.  The  Sclma  Marion  and  Memphis  R.  R.  p-asses 
through  the  suburbs  of  the  place.  Pop.  of  v.  17C0  ;  of  tp. 
2100.°        JonN  G.  Harvey,  Pcb.  "Alabama  Beacon." 


Greensboro',  post-v.,  cap.  of  Greeue  co.,  Ga.,  on  tho 
Georgia  R.  R.,  87  miles  from  .\ugusta  and  85  from  Atlanta. 
It  hal  a  fine  brick  court-house,  4  churches  for  whites  and 
2  for  colored,  a  number  of  brick  stores  and  residences,  in,ale 
and  female  schools  for  whites  and  1  for  colored,  a  bank,  1 
weekly  newspaper,  several  hotels,  alarge  tanyard,  and  beau- 
tiful fair-grounds  and  buildings.     Pop.  913. 

J.  Irving  Westebvelt,  En.  "Herald. 
Greensboro',  post-tp.  of  Henry  co.,  Ind.  Pop.  1188. 
Greensboro',  post-v.,  cap.  of  Guilford  co.,  N.  C.  on  the 
North  Carolina  R.  11.,  82  miles  from  Raleigh,  and  the  ter- 
minus of  the  Richmond  and  Danville  R.  R.,  188  miles  from 
Richmond.  It  has  4  churches,  2  banks,  2  political  and  1 
religious  paper,  about  30  stores,  2  spoke  and  handle  manu- 
factories, emploving  about  400  men,  1  spoke-factory,  1  saw- 
mill, a  planing"-mill,  a  foundry,  an  agrieultural-machino 
works  2  splendid  hotels,  a  Methodist  female  college  with 
accommodations  for  400  pupils,  and  several  smaller  schools. 
The  products  of  the  surrounding  country  are  wheat,  oats, 
corn,  and  fruit.  Large  quantities  of  the  latter  are  dried 
aud  shipped  South.  Its  mineral  products  are  copper  aud 
iron,  both  being  worked  profitably.     Pop.  497. 

P.  F.  Duffy,  Ed.  "Greensboro'  Patriot. 
Greensboro',  post-tp.  of  Orleans  co.,  Vt,,  28  miles  N. 
W.  of  St.  .lohusbury,  on  the  Portland  and  Ogdensburg  R.  R. 
Pop.  1027. 

Greens'borongh,  post-v.  and  tp.  of  Caroline  co.,  Md., 
on  the  Marvland  and  Delaware  R.  R.,  01  miles  S.  S.  W.  of 
Wilmington,  Del.     Pop.  of  v.  561 ;  of  tp.  2473. 

Greensborough,  post-v.  of  Sumner  co..  Miss..  110 
miles  N.  by  E.  of  Jackson. 

Greensborough,  post-v.  of  Greene  co..  Pa.,  in  Monon- 
gahela  tp.,  has  extensive  potteries,  beds  of  excellent  pot- 
ters' clay,  and  remarkable  deposits  of  coal.  It  is  on  the  W. 
bank  of  the  Monougahela  River. 

Greens'burg,  post-v..  cap.  of  Decatur  co.,  Ind.,  47 
miles  S.  E.  of  Indianapolis,  on  the  Indianapolis  Cincin- 
nati and  Lafayette  R.  R.  It  has  a  furniture-factory,  a 
pork-packing  establishment,  several  flouring-miUs,  2  car- 
riat'e-factories,  a  woollen-mill,  a  foundry  and  machine-shop, 
2  national  banks,  1  fine  hotel,  and  numerous  mercantile 
business-houses.  It  contains  fine  stone-quarries,  and  ex- 
tensive shipments  of  stone  for  business  purposes  are  made. 
It  is  the  shipping-point  for  a  large  agricultural  district. 
It  has  2  weekly  newspapers.     Pop.  about  3700. 

Jas.  C.  McKee,  Ed.  "  Standard." 
Grcensburg,  post-v.,  county-scat  of  Greene  co..  Ky., 
on  Green  River,  here  navigable  at  high  water  some  -00 
miles  from  its  mouth.     Pop.  351. 

Greensburg,  post-v.,  cap.  of  St.  Helena  parish.  La. 
It  has  a  Masonic  lodge,  a  temperance  hall,  and  Methodist 
and  Baptist  churches.     Pop.  IBO. 
R.  W.  Read,  Office  Manager  of  "  Star  and  Journal. 
Greensburg,  tp.  and  post-v.  of  Knox  co.,  Mo.,  10  miles 
N.  of  Edina.     Pop.  994. 

Greensburg,  tp.  of  Putnam  co.,  0.     Pop.  779. 
Greensburg,  post-b.,  cap.  of  Westmoreland  co.,  Pa., 
31  miles  E.  of  Pitt^bur^.  on  the  Pennsylvania  R.  R.  at  its 
junction  with  the  South-western  R.  R.     It  has  4  weekly 
newspapers,  1  national  aud  2  deposit  banks,  hotels,  stores, 
churches   etc.     Principal  business,  merchandizing,  includ- 
ing shipping  grain,  wool,  coke,  and  agricultural  products 
eenerally.     It  is  in  a  rich  agricultural  region.     Pop.  11^42. 
J.  M.  Laird  &  Sons,  Pubs.  "  Penn.  Argus.       . 
Green  Sea,  tp.  of  Horry  co.,  S.  C.     Pop.  1043. 
Green's  Fork,  tp.  of  Randolph  co.,  Ind.    Pop.  2043. 
Green's   Grant,  a  tract  of  land  in  Coos  co.,  N.  H. 
Pop.  71. 

Green'shank,  the  Totnmis  glottis,  a  wading  bird  of  the 
group  known  as  tatlers,  is  remarkable  for  its  wide  geo- 
graphic range,  being  found  in  Asia,  Europe,  and  xNorth 
America,  bu?  rather  rare  in  the  U.  S.  It  is  as  large  as  a 
woodcock,  and  has  a  much  longer  bill  and  legs. 

Green's  Mills,  tp.  of  Henry  co.,  Ala.  Pop.  816. 
Green  Snake,  a  name  applied  to  several  harmless 
serpents  of  the  U.  S.  C</clophis  venmlh  is  the  little  green 
or  grass  snake,  very  common  throughout  a  large  part  ol 
the  U.  S.  Gyclophi^  leslii-m  is  a  long,  slender  tree-snake, 
of  the  Southern  States,  golden-green  above,  whitish-yel- 
low beneath  :  the  genus  to  which  these  belong  is  rather 
closely  related  to  Coluber. 
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Greens'pond,  a  port  of  entry  on  an  island  of  the  same 
name  N.  of  the  entrance  to   Bonavista  Bay  on  the  N.  E. 

coast  of  NfwfoundliuKl.  The  island  is  utterly  barren,  and 
goil  for  giirJens  has  been  brought  from  the  mainland.  The 
harbor  is  small,  but  safe»  and  the  town  is  important  as  a 
fishing  and  saaliug  station.     Pop.  1U73. 

(irecns'porl,  tp.  of  St.  Clair  co.,  Ala.     Pop.  51S. 

<irecn  Spring,  a  v.  of  Seneca  and  Sandusky  cos.  fp.  o 
in  S(-'m.'ca  co.).  O..  on  the  Cincinnati  Sandusky  and  Cleve- 
luud  K.  K.,  2:2  miles  S.  of  Sandusky  City.  It  has  a  na- 
tional bank,  a  newspaper,  water-cure,  diabetic-euro,  a  plan- 
ing-mill,  a  grist-mill,  a  hub  and  spoke  factory,  and  the 
usual  number  of  stores.  Principal  business,  pork-packing 
and  lumbering.       G-  K.  Swicktland,  Prop.  "  Gaiiette." 

Green  Spring,  tp.  of  Louisa  co.,  Va.     Pop.  201S. 

Greeu'stone  i<liorHc),  a  granitoid  rock  of  the  horn- 
blende scrirs.  In  appearance  and  texture  it  is  much  like 
syenite.  It  is  very  tough  and  of  a  greenish  hue.  It  is  com- 
posed of  hornblende,  mixed  with  albitc  or  with  oligoclase, 
which  arc  varieties  of  feldspar. 

Green'up,  county  in  the  X.  E.  of  Kentucky,  bounded  on 
theM.  by  the  Ohio  River.  Area,  ISO  square  miles.  Its  surface 
is  broken,  but  fertile  and  well  timbered.  It  abounds  in 
excellent  coal  and  in  iron  ores.  Some  grain  is  produced, 
and  iron  is  manufactured.  The  county  is  traversed  by  a 
branch  of  the  Lexington  and  Big  Sandv  U.  K.  Cap.  Green- 
up.    Pop.  ll,40;i, 

Greenup,  po.-st-v.  and  tp.  of  Curaberland  co..  Til.,  on 
the  St.  Louis  V'^andalia  Tcrrc  Haute  and  the  Indianapolis 
R.  Rs.,  about  midway  between  St.  Louis  and  Indianapolis, 
on  the  most  elevated  point  of  land  between  the  two  places. 
It  has  1  weekly  newspaper,  o  hotels,  20  places  of  business, 
a  grist-mill,  a  woollen-factory,  and  a  well  of  excellent  min- 
eral water.     Pop.  of  v.  :t?>b  ;  of  t\>.  212S. 

OziER  A  Cooper,  Pubs.  "Mail." 

Greenup,  post-v.,  cap.  of  Greenup  co.,  Ky.,  on  the 
Ohio  River,  at  the  terminus  of  the  Eastern  Kentucky  R.  R. 
It  has  a  bank,  a  newspaper,  mills,  an  academy,  fin?  public 
buildings,  4  churches,  "J  stores,  and  3  hotels.  It  is  situated 
in  an  iron  manufacturing  country,  and  there  are  several 
iron  furnaces  a  short  distance  from  the  village.  Pop.  about 
870.  U.  A.  Cerum,  of  *' Inuependent." 

Greenup  (Col.  CnRisropnER),  b.  in  Virginia  in  IT/tO; 
governor  of  Kentucky  ISO  1-8:  was  at  diflcrcnt  times  a 
member  of  the  legislature,  and  M.  C.  1793-97:  appointed 
to  the  oRi  *o  of  clerk  of  the  State  senate;  an  able  lawyer. 
D.  at  Frankfort,  Ky.,  Apr.  27,  1S18. 

Green'valc,  tp.  of  Dakota  co.,  Minn.     Pop.  725. 

Green  Val'ley,  tp.  of  Solano  co.,  Cal.     Pop.  592, 

Grecn'view,  post-tp.  of  Menard  co..  III.,  on  the  Chi- 
cago and  .Vlton  K.  R.,  8  miles  W.  by  S.  of  Mason  City. 
Pop.  :i73. 

Grcen'ville,  county  in  the  N.  W.  of  South  Carolina, 
bounded  on  th-j  N.  by  Nortii  Carolina.  Area,  800  square 
miles.  Its  surface  is  diversified,  the  soil  productive.  Cat- 
tle, grain,  cotton,  ancl  wool  are  the  leading  products.  The 
county  is  traversed  by  the  Greenville  and  Columbia  R.  R. 
Cap.  Greenville.     Pop.  22,202. 

Greenville,  county  in  the  S.  E.  of  Virginia,  bounded 
S.  by  Xortlj  Carolina.  Area.  300  square  miles.  The  Bur- 
fivce  is  generally  level  and  well  wooded.  Tobacco  and 
grain  are  produced.  The  county  is  traversed  by  the  Pe- 
tersburg and  Weldon  and  the  Roanoke  Valley  R.  Rs.  Cap. 
llicksford.     Pop.  63G2. 

Greenville,  poat-v.,  cap.  of  Butler  co..  Ala,,  on  the 
Mobile  and  .Montgomery  R.  R..  45  miles  S.  of  Montgomery, 
the  capital  of  the  State.  It  has  2  private  hanks,  2  eoL 
leges  (male  and  fi-male),  Ct  churches,  several  largo  mills, 
a  shingle  factory,  a  boot  and  shoe  factory,  3  hotels,  a  the- 
atre, numerous  busincws-houses,  and  2  newspapers.  Prin- 
cipal business,  cotton  and  timber.      Pop.  2856. 

J.  R.  Thames,  Ed.  "  Sorrn  Alabamian." 

Greenville,  tp.  of  Clarke  co..  Ark.     Pop.  719. 

<.reenville,  ](ost  v.,  cap.  of  Meriwether  co.,  Ga.,  30 
miles  S.  W.  ol'  GriHiti.  Ft  has  12  stores,  3  churches,  2 
schools,  a  female  college,  and  a  weekly  newspaper.  It  was 
founded  in  1S2S,  and  is  noted  for  the  intelligence  of  its 
citizens  and  the  wealth  of  the  surrounding  country. 

W.  T.  Revill.  Kn.  *' ViNmcATon." 

(*reenvillr,  ]>ost-v.  and  tp.,  cap.  of  Bond  co..  Til.,  50 
mili-s  X.  i,(  !■:.  nf  S(.  Loui-.  Mo.,  on  the  Vandalia  It.  R.  It 
has  I  national  and  2  private  banlis,  Alinira  Female  (^ollege, 
■J  churches,  library  association,  Masonic,  Odd  Fellows, and 
<iOod  Templars'  lidges.  1  weekly  newspaper,  hotels,  mills, 
shops,  stores,  grain  warehouses,  hav-presscs,  olc.  Pop.  of 
tp.  I!»89. 

Geo.  M.  Tatham,  Pi  d.  "Gueknville  Advocate.'* 


Greenville,  tp.  of  Bureau  co..  III.     Pop.  901. 
Greenville,  post-tp.  of  Floyd  co.,  Ind.     Pop.  1814. 

Greenville,  post-v.,  cap.  of  Muhlcnburg  co.,  Ky.,  on 
the  Louisville  Paducah  and  South-western  R.  R.,  92  miles 
E.  of  Paducah. 

Greenville,  post-tp.  of  Piscataquis  co..  Me.,  at  the 
S.  extremity  of  iMoosehead  Lake,  32  miles  N.  \\.  of  Dover. 
It  has  good  hotels,  and  manufactures  of  lumber.    Pop.  309. 

Greenville,  city  of  Montcalm  co.,  Mich.,  on  the  Flat 
River  and  the  Detroit  Lansing  and  Lake  Michigan  R.  R., 
14 1  miles  from  Detroit,  and  the  Grand  Rajuds  and  Ne- 
waygo R.  R.,  31  miles  from  Grand  Rapids.  It  lias  excel- 
lent water-power.  Flat  River  being  dammed  at  two  points 
within  the  city  limits,  2  large  flouring-mills,  t  saw-mills, 
3  plauing-mills,  1  woollen- mill,  2  machine-shops.  1  tan- 
nery, 2  shingle-mills,  4  churches,  1  national  and  1  private 
bunk.  2  weekly  newspapers,  and  public  library.  It  is  sur- 
rounded by  a  good  farming  country,  and  is  a  base  of  sup- 
plies for  the  Flat  River  lumbering.     Pop.  1807. 

E.  F.  Graijill,  Ed.  "Gree.nville  Independent." 

Greenville,  post-v.,  county-scat  of  Washington  co., 
Miss.,  is  101)  miles  N.  N.  W.  of  Jackson,  and  on  the  Mis- 
sissippi River.  It  has  1  weekly  newspaper  and  an  active 
trade.     Pop.  890. 

Greenville,  post-v.,  county-seat  of  Wayne  co..  Mo., 
150  miles  S.  E.  from  Jefferson  City,  and  on  the  river  St. 
Francis.     It  has  1  weekly  newspaper. 

Greenville,  former  post-tp.  of  Hudson  co.,  N.  J.,  now 
merged  into  .Jersey  City.     Pop.  2789. 

Greenville,  tp.  and  post-v.  of  Greene  co.,  N.  Y.,  is  the 
scat  of  Greenville  Academy.     Pop.  2084. 

Greenville,  tp.  of  Orange  co.,  N.  Y.     Pop.  1123. 

Greenville,  post-v.  and  tp.,  cap.  of  Pitt  co.,  N.  C. 
Pop.  of  V.  001  ;  of  tp.  3S3S. 

Greenville,  post-v.  and  tp.,  cap.  of  Darke  co.,  0..  on 
the  E.  bank  of  the  Greenville  Creek,  at  the  crossing  of  the 
Dayton  and  Union  and  the  Pittsburg  Cincinnati  and  St. 
Louis  R.  Rs.  It  has  1  national  and  1  private  bank,  3 
newspapers,  8  churches,  a  very  large  union  .school-house,  1 
large  furniture  manufactory,  2  planing-mills.  3  hotels,  4 
clothing  stores,  2  book  stores,  4  jewelry  stores,  5  dry-goods 
stores,  3  drug  stores,  1  brewery,  3  hardware  stores,  3  stove 
and  tin  stores,  and  10  or  12  groceries.  Greenville  was 
built  as  .a  fort  in  1793  by  Gen.  Wayne,  who  conelutled  an 
important  treaty  with  tlie  Indians  here,  Aug.  3.  1  "95.  at 
which  1130  Indians  were  present.  Pop.  of  v.  2520:  of  tp. 
5GS8.  E.  W.  Otwell,  Ed.  and  Prop.  "  Joirnal." 

Greenville,  post-b.  of  I\Iercer  co..  Pa.,  on  the  Erie 
and  Pittsburg  R.  R.,  at  the  crossing  of  the  Atlantic  and 
Great  Western.  It  is  the  terminus  of  the  Shenango  and 
Alleghany  R.  R..  which  leads  to  the  coal  and  oil  fields  of 
Western  Pennsylvania.  It  is  at  the  head  of  the  Shenango 
Valley,  and  is  surrounded  by  a  rich  and  fertile  farming 
country.  It  has  a  rolling-mill  and  coaUvorks,  and  2  news- 
papers. Thiel  Collfge  of  (he  Evangelical  Lutheran  Church 
is  located  hero.  The  town  lies  on  both  sides  of  the  She- 
nango River,  which  affords  abundant  water-power.  Poji. 
184S.  Hahiiv  Watson,  Ed.  ''Argi'S.** 

Greenville,  tp.  of  Somerset  co.,  Pa.     Pop.  494. 

GreenviPe,  post-v.  of  Smithfield  tp..  Providence  co., 
R.  I.,  12  miles  N.  AV.  of  Providence.  It  has  1  national 
bank  and  several  cotttm-factories. 

Greenville,  post-v.  and  tp.,cap.  of  Greenville  co..S.  C, 
at  the  terminus  of  the  Greenville  and  Columbia  R.  R..  and  on 
the  Atlanta  and  Richmond  Air-line  K.  R.  It  is  the  seat 
of  the  Southern  liaptist  Theological  Seminary.  Furman 
University  (wliich  latter  institufiiin  is  to  be  free  of  tuition), 
and  a  female  college.  The  U.  S.  court  meets  annually  in 
Greenville.  It  is  the  thinl  eity  in  population  and  advance- 
ment in  the  State'  It  contains  a  largr  carriage  and  wagon 
niannfaetorv,  a  national  bank,  2  weekly  newspapers,  and  6 
ctunvlies.      Pop.  of  v.  2757;  of  tp.  3135. 

.1.  ('.  ItAiLrv.  Ed.  '*  ENTKfti'itisi-;  and  MnrNTAiNEER.** 

Greenville,  post-v.,  cap.  of  Hunt  co.,  Tcx.  It  has  I 
newspaper. 

Greenville,  *p.  of  Outaganne  CO..  Wis.     Pop.  MfiO. 

Green'wiiy,  tp.  of  Clark  co.,  Vn.     Pop.  1570. 

Greeu'wirh,  parliamentary  borough  of  England,  in 
the  county  ot  Kent,  is  Hitualed  on  the  right  bank  of  the 
Thamos,  and  contains  several  establishnu'nts  for  the  buiM- 
ing  of  iron  steamers  ami  the  manufacture  of  maeliinery. 
The  two  objtMits  of  greatest  interest,  however,  are  the  Royal 
Observatory,  from  which  tho  longitude  of  a  place  is  rei-k 
oned  on  all  Kni^lish  charts,  and  llio  hospital  for  old  seamen, 
ft  splendid  building  erected  by  <"hristopher  WrcD,  and  con 
taiuing2100  beds.     Pop.  107,032. 
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GREENWICH— GREGARINID.E. 


Greenwich,  tp.  and  post-b.  of  Fairfield  eo.,  Conn.     It 

is  the  most  south-westerly  township  in  the  State.  The  town 
is  finely  situated  on  Long  Island  Sound  and  on  the  New 
York  and  New  Haven  R.  R.,  'M  miles  N.  E.  of  Xew  York. 
It  has  a  savings  bank,  an  insurance  company,  and  is  a  fa- 
vorite country  residence.  Gen.  Putnam's  daring  ride  at 
Horseneck  in  1779  took  place  in  this  town.     Pop.  7644. 

Greenwich,  post-tp.  of  Hampshire  co.,  IVIass.,  on  the 
Athol  and  Kntield  R.  R.,  17  miles  S.  of  Athol.     Pop.  665. 

Greenwich,  post-tp.  of  Cumberland  co.,  N.  J.,  on 
Delaware  Bay,  contains  the  village  of  Bay  Side,  the  S.  ter- 
minus of  the  New  Jersey  Southern  R.  R.,  10  miles  W.  by 
S.  of  Bridgeton.     Pop.  1262. 

Greenwich,  tp.  of  Gloucester  co.,  N.  J.,  on  the  Dela- 
w.are  River.     Pop.  2342. 

Greenwich,  tp.  of  Warren  co.,  N.  J.,  on  the  Central 
R.  R.,  5  miles  S.  E.  of  Easton,  Pa.  The  township  contains 
several  villages.     Pop.  2587. 

Greenwich,  post-v.  and  tp.  of  Washington  co.,  N.  Y., 
on  the  Battenkill  River,  about  30  miles  N.  E.  of  Troy,  at 
the  terminus  of  the  Greenwich  and  Johnsouville  R.  R.  It 
has  a  national  bank,  a  newspaper,  a  union  graded  school, 
a  foundry,  a  japanned-ware  factory,  a  knitting-mill,  2  ma- 
chine-shops, a  thread-mill,  5  churches.  3  hotels,  several 
grist  and  saw  mills.  Principal  business,  manufacturing  and 
farming.     Pop.  of  tp.  4030.      Ed.  *'  People's  Journal." 

Greenwich,  tp.  of  Huron  co..  0.     Pop.  SSI. 

Greenwich,  tp.  of  Berks  co.,  Pa.     Pop.  2151. 

Greeu'wich  Ilos'pital,  a  refuge  for  old  and  disabled 
seamen  at  Greenwich,  Englaml,  was  founded  by  William 
and  Mary  in  1694,  upon  the  site  of  a  former  royal  palace. 
The  buildings  are  very  fine,  and  extend  from  the  Thames 
to  Greenwich  Park.  It  is  now  under  an  entirely  different 
phase  of  existence  from  that  it  previously  had.  A  large 
portion  of  the  pensioners  formerly  resident  there  now  live 
with  their  friends,  receiving  their  pensions  for  their  per- 
sonal use. 

Greenwich  Observatory,     See  Observatory. 

Grecn'wood,  county  of  Colorado,  bounded  on  the  E. 
by  Kansas.  Area,  6300  square  miles.  It  is  a  great  plain, 
better  adapted  to  grazing  than  agriculture,  except  where 
irrigation  is  practicable.  Xt  is  reported  to  contain  good 
lignite.  The  county  is  traversed  by  the  Kansas  Pacific 
R;  R.     Cap.  Kit  Carson.     Pop.  510. 

Greenwood,  county  of  S.  E.  Central  Kansas.  Area, 
115.J  square  miles.  It  is  a  rolling  and  well-watered  region. 
It  has  an  excellent  soil  and  abundance  of  timber,  coal,  and 
building-stone.  Grain  is  the  leading  product.  Cap.  Eu- 
reka.    Pop.  34  S4. 

Greenwood,  tp.  of  Bullock  co.,  Ala.     Pop.  3396. 

Greenwood,  post-v.,  one  of  the  caps,  of  Sebastian 
CO.,  Ark.     It  has  2  weekly  newspapers. 

Greenwood,  post-tp.  of  El  Dorado  co.,  Cal.     P.  557. 

Greenwood,  tp.  of  Christian  eo.,  111.     Pop.  776. 

Greenwood,  post-tj).  of  McHcnry  co.,  111.     Pop.  925. 

Greenwood,  tp.  of  Kossuth  co.,  la.     Pop.  2S0. 

Greenwood,  tp.  of  Franklin  co.,  Kan.     Pop.  1115. 

Greenwood,  post-tp.  of  Oxford  co.,  Me.,on  the  Grand 
Trunk  Railway,  10  miles  N.  W.  of  Paris,     Pop.  S45. 

Greenwood,  tp.  of  Oceana  co.,  Mich.     Pop.  249. 

Greenwood,  tp.  of  St.  Clair  eo.,  Mich.     Pop,  S98. 

Greenwood,  post-tp.  of  Hennepin  co.,  Minn.     P.  425. 

Greenwood,  post-v.,  cap.  of  Leflore  co.,  Miss.,  on  the 
right  bank  of  the  river  Yazoo,  3  miles  below  the  confluence 
of  the  Tallahatchie  and  Tallabusha  rivers.  It  has  2  churches, 
a  .Masonic  hall,  court-house,  jail.  2  hotels,  a  weekly  news- 
paper, several  stores,  and  a  large  business  in  cotton  and 
merchandise.     II.  T.  Martin,  Ed.  *' Valley  Se.vtinel." 

Greenwood,  post-v.  of  Jackson  co..  Mo.,  on  the  Mis- 
souri Pacific  R.  R..  IS  miles  S.  E.  of  Independence,  It  is 
the  seat  of  Lincoln  College  (United  Presbyterian). 

Greenwood,  post-tp.  of  Steuben  co.,  N.  Y.,  has  4 
churciies  and  some  manufactures.     Pop.  1394. 

Greenwood,  tp.  of  Moore  co.,  N.  C.     Pop.  1523. 

Greenwood,  post-tp.  of  Columbia  co..  Pa.    Pop.  15SS. 

Greenwood,  tp.  of  Crawford  co..  Pa.     Pop.  17S2. 

Greenwood,  tp,  of  Juniata  co.,  Pa.     Pop.  744. 

Greenwood,  tp.  of  Perry  co.,  Pa.     Pop.  1080. 

Greenwood,  post-v.  and  tp.  of  Abbeville  co.,  S.  C.  on 
the  Greenville  and  Columbia  R.  R.,  85  miles  W.  N.  W.  of 
Columbia.     Pup.  700;  of  tp.  2S17. 

Greenwood,  tp.  of  Vernon  co.,  Wis.     Pop.  744. 

Greenwood   (Francis  William   Pitt),  D.  D.,  b.  in 


Boston  Feb.  5, 1797,  He  grew  up  under  the  religious  care 
and  teaching  of  Dr.  Freeman,under  whose  charge  the  King's 
Chnpel  passed  over  from  Trinitarianism  to  Unitarianism, 
and  on  graduating  at  Harvard  College  in  1S14  studied  the- 
ology with  Dr.  Henry  Ware.  IIollls  professor  in  Cambridge. 
Immediately  after  iinishing  his  studies  he  began  his  min- 
istry in  the  New  South  church  in  Boston,  but  remained  in 
it  but  a  single  year,  a  pulmonary  attack  forcing  him  to  de- 
sist. The  year  of  1820-21  was  passed  abroad,  chiefly  in 
Devonshire,  England,  Two  years  after  his  return  were 
passed  in  Baltimore.  In  1824  he  accepted  an  invitation 
to  become  colleague  pastor  with  Dr.  Freeman  of  King's 
Chapel.  Three  years  later,  in  1827,  Dr.  Freeman  retiring 
from  the  active  ministry,  Mr.  Greenwood  became  sole  pas- 
tor, and,  as  far  as  his  health  would  allow,  discharged  all 
the  duties.  In  1S37  an  attack  of  haemorrhage  compelled 
him  to  miike  a  voyage  to  Cuba,  but  his  strength  was  never 
restored.  After  a  lingering  illness,  he  d.  Aug.  2,  1843,  in 
Boston.  Dr.  Greenwood  was  a  man  of  retined  ta^te  and 
pure  evangelical  spirit.  He  had  a  strong  love  for  the  nat- 
ural sciences,  especially  for  botany  and  conchology,  and 
was  one  of  the  earliest  members  of  the  Boston  Society  of 
Natural  History.  He  was  a  frequent  writer  for  the  Uni- 
tarian magazines  and  a  contributor  to  the  Xovth  Antf^rican 
Review  and  the  Journal  of  Natural  History.  His  religious 
writings  were  pervaded  by  a  spirit  of  deep  piety.  His  ■S'er- 
moiis  of  Connohttt'on  and  Sermons  to  Chthlren  had  a  great 
popularity  within  the  sect.  He  published,  besides,  Liven 
of  the  Tirclve  Apostles,  less  known,  and  a  History  of  Kimfn 
Chapel.  Two  vulumes  of  sermons,  prefaced  with  a  memoir 
by  Hon.  S.  A.  Eliot,  and  a  volume  of  Misceflauie^,  edited 
by  his  son  in  1846,  though  not  distinguished  by  intellectual 
originality,  are  productions  of  a  beautiful  and  cultivated 
mind.  0.  B.  Frotiungham. 

Greenwood  (Miles),  b.  in  Jersey  City.  N.  J.,  Mar.  19, 
1807:  emigrated  in  1832  to  the  West,  and  started  upon  tho 
Miami  Canal  the  Eagle  Iron-works,  which  soon  developed 
itself  into  the  largest  factory  of  the  West.  He  was  one  of 
the  originators  of  the  Mecbanics'  Institute  of  Ohio,  and 
one  of  the  first  to  bring  the  steam  fire-engine  into  use. 

Grecn'wood  Cem'etery,  in  the  southern  part  of 
Brooklyn.  N.  V,  fjiartly  in  Flatbush).  comprises  413  acres, 
having  a  surface  varied  with  valleys,  lakes,  and  hills,  and 
is  in  largo  part  covered  with  forest  trees  of  natural  growth. 
It  was  incorporated  in  1838.  Some  of  the  eminences  com- 
mand extensive  and  interesting  views,  and  many  of  tho 
monuments  are  interesting  as  works  of  art.  Few  enclosures 
of  this  character  excel  Greenwood  in  size  or  natural  beauty ; 
and  the  additional  charms  which  landscape-gardening, 
floral  decoration,  and  costly  monumental  structures  have 
bestowed  combine  to  render  it  one  of  the  most  beautiful 
cemeteries  in  the  world. 

Green'AVood  Cen'tre,  post-v.,  county-seat  of  Crocker 
CO..  la.,  on  tiie  E    fork  of  Des  3Ioines  River. 

Greenwood  Centre,  a  v.  of  Greenwood  tp.,  Steuben 
CO.,  N.  Y.     Pop.  100. 

Grecn'wood  Planta'tion,  tp.  of  Aroostook  co..  Me, 
Pop.  47. 

Greer,  an  unorganized  county  in  the  extreme  N.  of 
Texas.  Area.  34S0  square  miles.  It  lies  between  the  forks 
of  the  Red  River,  and  doubts  have  been  expressed  as  to 
whether  it  is  really  a  p:irt  of  Texas,  the  boundary-line 
being  unsettled.  It  is  reported  to  be  nearly  destitute  of 
timber. 

Greer,  tp.  of  AVarrick  co.,  Ind.     Pop,  S64. 

Greer  (James  A.),  U,  S.  N.,  b.  in  Ohio;  entered  the 
navy  as  a  mid^^hipman  Jan.  10,  1848;  became  a  passed 
midshipman  in  1854.  a  lieutenant  in  1855.  a  lieutenant- 
commander  in  1862,  a  commander  in  1800.  He  commanded 
the  iron-clad  Benton  at  the  passage  of  the  Vicksburg  bat- 
teries on  the  night  of  Apr.  16,  1863,  where  '*  the  squadron 
was  under  fire  two  hours  and  thirty  minutes,"  and  **  the 
enemy  lighted  up  the  river  on  both  sides  ;"  in  the  heavy 
engagement  of  five  liours'  duration  with  the  (Jrand  Gulf 
batteries  on  Apr.  27  of  the  same  year  :  and  in  all  the  suc- 
ceeding operations  on  the  Mississippi  River  until  the  fall 
of  Vicksburg,  July  4,  1863.  In  many  of  the  above  fights 
the  Benton  carried  the  flag  of  Rear-admiral  Porter,  which 
made  her  a  conspicuous  target,  and  in  all  of  them,  accord- 
ing to  the  official  reports.  Lieut. -Com.  Greer  distinguished 
himself:  so  that  when  in  1873  he  was  chosen  by  the  depart- 
ment to  command  the  Tigress  in  the  search  for  the  missing 
Polaris,  the  navy  concurred  in  the  wisdom  of  tho  selection. 

FoXUALL  a.  PAnKER. 

Greers'viUe,  a  v.  of  Knox  co.,  0.     Pop.  73. 

Gre^arin'idfc  [from  i7/T7an'/m,  the  typical  genus],  a 
family  of  microscopic  Protozoa,  considered,  however,  by 
many  as  extremely  low  forms  of  Vermes,  or  as  possibly 
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Protophytes.  They  were  described  and  named  in  1828  by 
L^on  Dufour.  The  sinipio  Grcgarina  seems  to  be  a  cell, 
usually  ovato  .in<i  entozoie,  but  they  arc  often  seen  to  con- 
sist of  more  than  one  cell.  These  example?,  h(»wever,  arc 
considered  to  bo  (.Jregarinro  conjugated  for  reproductive 
purposes.  They  have  neither  mouth  nor  intestine,  but 
often  have  a  beak,  furnished  sometimes  with  one,  two,  or 
many  booklets.  The  locomotive  power  is  not  conspicuous. 
The  reproduction  is  by  the  bursting  of  the  conjugated  cells 
and  the  escape  of  vesicles  sometimes  called  pseudo-navic- 
uIcD ;  these  by  alternate  generation  give  rise  to  pseudo- 
amoeba?,  wliich  finally  become  (Jregarinida?. 

Greggr^  county  in  the  N.  K.  of  Texas,  bounded  S.  by 
Sabine    Kiver.      It   is   diversified   and   very  fertile.      The 
county  ha     been  formed    since  the  U.  S.  census.      Cap. 
Longview. 
Gregg,  tp.  of  Morgan  co.,  Ind.     Pop.  1041. 
Gregg,  tp.  of  Ceutre  co.,  Pa.     Pop.  1636. 
Gregg,  tp.  of  Uniou  co.,  Pa.     Pop.  821. 
Gregg,  tp.  of  Edgefield  co.,  S.  C.    Pop.  3200. 
Gregg  (A.NDUE\v),b.  at  Carlisle,  Pa.,  June  10, 1755;  ob- 
tained a  classical  education,  and  was  a  tutor  in  the  Uni- 
versitv  of  Pennsylvania;  became  a  member  of   Congress 
in  1791-1SU7,  and  nfter^vards  huM  the  office  of  U.  S.  Sen- 
ator l.S07-l-i;  was  secretarv  of  state  of  Pennsylvania  in 
1820.     D.  at  IJellefonte  May  20,  18.15. 

Gregg  CDavid  McM.),  b.  in  Pennsylvania  1S33;  gradu- 
ated at  the  U.  S.  Military  Academy,  and  entered  the  army  as 
brevet  second  lieutenant  of  dragoons  July,  1855,  receiving 
his  full  appointment  as  second  lieutenant  in  September  fol- 
lowing. After  serving  a  brief  time  in  Jefferson  Barracks, 
Mo.,  Gregg  was  ordered  to  New  Mexinu,  and  thence  to 
California,  marching  there  with  his  command,  and  con- 
tinued on  frontier  duty  against  hostile  Indians,  being  en- 
gaged in  numerous  actions,  up  to  the  outbreak  of  the  civil 
■war.  In  Mar.,  18)11,  he  was  promoted  to  be  first  lieutenant, 
and  in  May  following  captain  tUh  Cavalry.  In  Jan.,  1862, 
he  was  appointed  colonel  8th  Pennsylvania  Cavalry,  which 
command  he  led  in  the  Virginia  Peninsular  campaign  fl8G2), 
being  engaged  at  Fair  Oaks,  Seven  Pines,  ami  tlie  *•  Seven 
Days'"  fight.  Appointed  brigadier-general  U.  S.  volun- 
teers Nov.,  1802,  he  commanded  a  division  of  cavalry  in 
the  Rappahannock  campaign  in  the  raid  toward  Richmond 
under  (ien.  Stoneman  ;  participated  in  the  battle  of  Gettys- 
burg ami  subsequent  pursuit  of  Leo's  army.  In  (Jen.  Grant's 
Richmond  campaign  (1861-65)  ho  was  actively  engaged, 
and  in  commantl  of  the  cavalry  corps  of  that  army  from 
Aug.,  1864,  till  F'eb.,  1865,  when  he  resigned  from  the  army, 
Brevetted  raajor-general  of  volunteers  for  highly  merito- 
rious conduct.  G.  C,  Simmons. 

Gregg  f  JoirN'  T.),  b.  in  Pennsylvania;  entered  the  U.  S. 
Army  as  first  lieutenant  11th  Infantry  1817;  promoted  to 
be  captain,  and  served  during  the  Mexican  war;  disbanded 
Aug.,  184R.  On  the  outl)reak  of  the  civil  war  he  was  chosen 
colonel  of  the  5th  Pa.  Vols.,  which  commission  he  resigned 
May,  1861,  to  accept  a  captaincy  in  the  6th  U.  S.  Cavalry; 
was  engaged  in  various  iictions  in  the  Virginia  Peninsular 
campaign  1862;  a[)pointed  colonel  16lh  Pa.  Vols.  Oct., 
1862,  and  in  command  of  a  cavalry  brigailo  186.'i-65.  during 
which  time  bo  was  engaged  in  the  battles  of  Gctty3l)urg, 
Cold  Harbor,  Deep  Bottom  (wounded),  and  tho  various 
actions  of  the  Army  of  tho  Potomac  up  to  tho  final  sur- 
render of  IiO(>.  Tliree  days  jtrior  he  was  tiikcu  prisoner, 
and  held  till  tho  surrender.  Vot  gallant  conduct  in  batlln 
be  was  hrcvetted  major,  lieutenant-colonel,  coloucd,  an<l 
brigadier-general  IT.  tS.  A.  and  major-general  of  volunteers ; 
promoted  to  bo  colonel  8th  U.  S.  Cavalry  July,  1866. 

G.  C.  Simmons. 
Gregg  CMAxrv),  b.  at  Columbia.  S.  C,  18M  ;  stu<lied 
law  and  admitted  to  tho  bar  in  18.'?!»,  arriving  at  promi- 
nence in  his  profccflion  ;  in  tho  war  with  Mexico  be  scrveil  us 
major  12th  Infantry;  was'a  member  of  the  South  Carolina 
State  convention  in  1S60,  and  of  tho  eommittoe  to  prejiare 
the  ordinance  of  secession.  In  tho  civil  war  ho  commanded 
tho  1st  S.  C.  Vols.,  which  on  the  expiration  of  its  term  of 
service  ho  reorganized;  was  flub>«er[ueutly  made  brigadier- 
general,  and  constantly  and  conspicuously  in  service.  Killed 
at  Frederieksliurg,  Va.,  I>ec.,  1862.  At  the  lime  of  his 
death  he  was  governor-elect  of  S.  C.  G.  C.  Simmons. 

Gregg's,  tp.  of  St.  Franoia  co.,  Ark.     Pop.  160. 

fireg'orns  Niceph'onis,  b.  at  Ileracloa,  in  PontuSj 
prolju'ily  in  lL"J.'>;  h.'came  aiirie^it  in  Conxrantinople  ;  went 
in  1326  .as  ambassador  totbe  kral  (the  king  of  Servia); 
proposed  the  reform  of  tlie  calendar  in  a  treatise  {Ptt^chfk- 
linm  corrrrfttm)  still  extant,  and  highly  prized  for  its  «ci- 
cntific  aceuraey  :  lost  hifl  estate  on  the  accession  of  An- 
dronicns  III.  ( 1328) ;  pronounced  the  eloquent  funeral  ora- 
tion of  Androntcuii  I.,  1332;  opposed  Barlaam's  theories 


and  Pope  John  XXII.'s  plan  of  uniting  the  Eastern  and 
Western  churches ;  and  late  in  life  was  involved  in  serious 
troubles  arising  from  the  new  doctrines  taught  by  Barlaam. 
Ho  was  alive  in  1359,  but  tho  time  of  his  death  is  not 
knowTi.  He  was  tho  author  of  many  treatises  on  many 
subjects,  but  the  most  important  of  his  works  is  the  Jlia- 
toria  liyzanthiii,  written  in  a  very  diffuse  stylo  and  in  a 
strongly  partisan  spirit,  but  valued  for  the  great  number 
of  facts  it  preserves.  Not  all  bis  works  have  been  printed. 

Gregorian  Calendar.     Sco  Calendar,  by  F.  A.  P. 

CAHNAItD. 

Grego'rian  Ulu'sic.  Tho  customary  designation  of  tho 
ancient  music  of  tho  Church  as  regulated  and  improved  by 
St.  Gregory  the  Great,  bishop  of  Rome,  in  the  latter  part 
of  tho  sixth  century  and  tho  beginning  of  the  seventh. 
The  information  which  has  reached  us  relative  to  the  music 
of  St.  Gregory's  times  is  not  only  ecanty,  but  obscure  and 
perplexing.  Tho  art  was  then  in  its  infancy.  So  far  as  wo 
know,  melody  existed  only  in  a  rude  and  vague  inflection 
of  tho  voice  through  tho  range  of  a  few  intervals,  ■nhilo 
harmony,  as  now  understood,  was  utterly  undeveloped,  and 
was  probably  confined  to  an  irregular  and  unsystematic  uso 
of  the  octave,  fif:h,  and  third  as  occasion  served.  The  an- 
cients— as  wobavo  incontestable  reasons  for  believing — bad 
no  accurate  and  intelligible  system  of  notation  ;  and  for 
that  reason  tho  fragments  of  their  music  which  we  possess 
aro  almost  as  difficult  to  interpret  as  tho  strange  and  be- 
wildering signs  of  a  newly-discovered  language.  It  has 
been  thought  by  some  that  in  tho  early  days  of  the  Church 
tho  Hebrew  chant  was  brought  in  by  tho  numerous  Jewish 
converts,  and  that  it  became  tho  basis  or  ruling  form  of  tho 
Church's  songs.  It  is  more  probable,  however,  that,  as  tho 
Churchspreadfar  and  wide  among  other  races  and  nations, 
this  element  gave  way  to  the  adoption  of  tho  musical  sys- 
tem of  the  Greeks,  as  having  more  affinity  with  tho  lan- 
guages of  the  Christian  liturgies  and  the  musical  habits  of 
a  people  largely  composed  of  Gentiles.  Whatever  the  sys- 
tem was,  Jewish,  Greek,  or  a  blending  of  both,  it  is  certain 
that  St.  Ambrose,  bisliop  of  Milan  in  tho  fourth  century, 
found  it  in  so  confused  and  disorderly  a  condition  as  to 
render  his  interference  desirable  in  the  capacity  of  a  mu- 
sical reformer.  Ambrose — who  is  describcl  as  an  a-cora- 
plished  musician  for  his  times — ajipcars  to  have  entered 
upon  this  work  with  energy  and  good  judgment,  and  soon. 
moulded  into  a  more  consistent  shape  tho  various  and  con- 
flicting forms  which  music  had  assumed  in  the  Church.  In 
doing  this  he  retained  and  made  use  of  the  four  original  Greek 
modes  or  scales — viz.  the  l)orian,  or  scale  of  I),  the  Phryg- 
ian, or  scale  of  E,  tho  Lydian,  or  scale  of  F,  and  the  Myxo- 
lydian,  or  scale  of  G  (all  formed  of  the  natural  notes  as 
they  stand,  without  flats  or  sharps).  These  were  known  as 
tho  authi  ittir  modes,  and  the  chant  or  ritual-song  of  tho 
Church  was  based  upon  or  composed  of  the  elements  form- 
ing these  scales.  The  ecclesiastical  music  thus  purified  and 
systematized  in  tho  Churoh  of  Milan  obtained  the  name  of 
the  *'  Ambrosian  "  chant,  and  was  soon  brought  into  exten- 
sive uso. 

Two  centuries  later,  St.  Gregory,  who  then  occupied  tho 
papal  throne,  entered  upon  a  further  reform  in  tho  musio 
of  tho  Church.  It  a])pears  that  tho  simplicity  and  plain- 
ness of  tho  Ambrosian  ebnuts  had  been  overlaid  in  tho 
course  of  time  with  embellisliments  of  too  frivolous,  ambi- 
tious, and  faniiiful  a  character  to  be  congruous  with  tho 
solemnity  of  divine  worship.  Tlicso  innovations  were 
promptly  denounced  by  St.  Gregory,  who  seems  to  havo 
iiad  little  sympathy  with  tlie  promoters  of  what  was  called 
figured  song,  or  with  the  early  experimenters  in  the  floriil 
style.  He  also  collected  ami  arranged  in  n  methodical  form 
such  fragments  of  iisabnody  and  ecclesiastical  hymns  as 
bad  been  approved  by  former  Idsbops  in  whose  judgment 
bo  could  confide.  Hut  the  greatest  improvement  made  by 
Gregory,  or  under  his  auspices,  was  the  aildition  of  four 
now  mocles  or  seab'-s  to  those  already  in  use.  The  old 
modes — viz.  the  Dorian,  Phrygian,  I»ydian,  and  Myxolyd- 
ian— were  called  the  authentic  modes,  as  already  stated  ; 
and  those  now  derived  from  or  atbled  to  them  received  tho 
nameof;)/ri7*(/,  relative,  orcollateral,  Eacbplagal  sealuwafl 
ffjrmed  by  commencing  on  thr  /attrth  tlfi/r>'r  hrtmr  thr  imrrgi 
tiotr  of  (be  corresponding  authentic.  Thus,  as  (he  first  au- 
thentic mode  or  scale  consisted  of  f).  K,  F,  ii.  A,  B.  C.  and 
I),  the  octavo,  its  plagal  mode  would  bo  formeil  of  A,  B,  C, 
1>,  E,  F,  G,  and  A.  The  throe  other  authentic  mode9  wero 
in  like  manner  alteii(b-d  by  tlieir  respective  plagat  deriva- 
tives— the  fourth  note  of  tin-  plagal  always  corresponding 
with  the  first  note  (d'  tho  authentic,  thus  : 


Dorian. 


PlaffnI. 
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Authentic. 


~7rr.—— — ^ — i-z—^^ —  H  .^    r^   '— ■ 


Authentic. 


Plagal. 


m 


Authentic. 


Myxolydian, 


Plagal. 


^^^ 


Tlu'^e  modes,  composed  of  the  natural  intervals  of  the 
diatonic  scale,  without  reference  to  the  position  of  whole 
tones  and  semitones,  are  (with  one  exception)  more  or  less 
imperfect,  being  neither  major  nor  minor,  but  each  having 
its  own  distinctive  character  as  the  result,  indeed,  of  that 
imperfection.  Thus,  the  Dorian  has  neither  FJ  and  CJ  to 
render  it  a  true  major  scale,  nor  Bb  to  form  the  true  viiiinr. 
Melodies,  therefore,  written  on  such  scales  differ  consider- 
ably in  their  fitness  to  express  various  shades  of  feeling 
and  sentiment.  The  Phrygian,  e.  jr.,  so  far  resembles  our 
modern  minor  mode  as  to  possess  a  certain  plaintive  and 
mournful  character;  the  Dorian,  though  strongly  minor  in 
its  general  cast,  is  expressive  of  dignity,  grandeur,  and 
sok-iiinity;  the  Myxolydian,  closely  approaching  our  U 
major,  suggests  peace,  serenity,  and  joy  ;  while  the  Lydian, 
with  its  irregular  fourth  occasionally  corrected,  has  the 
gentle  and  soothing  tranquillity  of  many  modern  pieces  in 
F  major.  These  various  qualities  may,  however,  be  in  part 
attributed  to  other  causes.  It  has  been  thought  very  prob- 
able by  several  modern  writers  "  that  as  these  modes  have 
their  names  from  some  Grecian  nations,  part  of  the  very 
great  etfects  ascribed  to  them  may  have  depended  on  the 
particular  melodies  of  those  nations  and  their  rhythms, 
more  th.in  on  the  mode  in  which  they  were  composed:  in 
the  same  manner  as  still  the  national  dance-tunes  of  differ- 
ent countries — e.  r/.  a  Scotch  reel,  a  polonaise,  a  Siciliano, 
etc. — are  strongly  characteristic  merely  by  their  rhythms." 
[KoUfnaitu.) 

The  music  of  the  Church,  as  thus  modified  and  settled 
by  St.  tiregory,  came  into  general  use  in  the  Western 
Church,  and  is  commonly  liuovvn  as  the  "Gregorian."  In 
each  of  the  modes,  scales,  or  gamuts  (to  which  another  has 
been  added,  under  the  name  of  irregular  or  peregrine)  short 
chants  or  melodies  for  the  psalms  were  prepared.  These 
are  commonly  styled  Gregorian  tones,  and  are  distinguished 
or  spoken  of  as  the  first,  second,  or  third  tone.  etc.  These 
psalm-chants  consist  of  two  strains  each:  and  the  latter 
of  these  strains  has  frequently  several  terminations,  which 
are  called  "endings."  Of  these  endings,  the  first  tone  has 
six:  the  third  tone,  four;  the  fourth  tone,  four:  the  fifth 
tone,  two  :  the  seventh  tone,  six  ;  and  the  eighth  tone,  two ; 
white  the  second  and  sixth  tones  have  each  only  one  ending. 
Hence,  in  designating  a  psalm-chant  we  say,  e.  7.,  "First 
tone,  third  ending,"  etc.  In  each  of  these  tones  or  chants 
a  certain  note  called  the  dominnnt  is  more  frequently  used 
than  the  others,  and  is  the  rcgiting  note  in  chanting.  Pre- 
ceding the  dominant  are  two  or  more  short  introductory 
notes  called  the  intonation,  to  be  sung  by  the  minister  or 
precentor  with  the  first  division  of  the  first  verse  of  a  psalm 
or  hynm.  The  other  portions  of  each  strain  are  the  7-eci- 
t(ttii'n.  mctiintion,  and crtf/cjice,  as  in  the  following  example: 


Inton.  Ist  Rec-t.    Medicit. 


2d  Recit. 


Cadence. 


Gregorian  music  is  still  frequently  written  or  printed  in 
ancient  character  on  the  old  stave  of  only  four  lines.  Two 
eh/a  arc  used — viz.  the  F  clef  and  the  C  clef.  These  are 
not  jiermanently  fixed  on  certain  lines,  like  tlic  clefs  of 
modern  music,  but  are  placed  on  such  lines  as  will  bring 
the  notes  of  the  melody  within  the  compass  of  the  stave, 
and  thus  avoid  the  resort  to  ledger  lines.  The  notes  in  use 
arc  chiefly  tliree:  1st,  the  long,  a  black  square  (or  oblong 
figure)  with  a  stem:  2d.  the  breve,  a  black  square  without 
a  stem;  .3d,  the  semibrevc,  a  black  diamond-shaped  note. 
These  notes  do  not  express  exact  measures  of  duration,  as 
the  ratios  of  4,  2,  and  1,  but  are  very  much  dependent  for 
their  times  on  the  sentiment  and  accent  of  the  words  sung. 
In  most  cases  they  are  simply  signs  to  express  in  an  indefi- 
nite way  the  relations  of  long,  shorter,  and  shortest.  From 
this  it  will  be  readily  understood  that  rhythm  (as  now  un- 
derstood) has  no  place  in  Gregorian  music.  There  is  no 
divi.-^ion  into  bars  or  measures;  nor  can  music  of  this  kind 
be  brought,  without  great  difficulty,  within  the  limits  and 
form  of  any  regular  musical  movement. 


In  an  adapted  form  the  psalm-chants  or  tones  (with  Bome 
other  music  of  the  Gregorian  school)  are  in  common  use  in 
the  Anglican  Church,  modernized,  however,  so  much  by 
tho  addition  of  harmony  and  more  or  leas  of  rhythmical 
order,  as  to  be  recognizable  only  by  the  crudcness  of  their 
melodic  phrases  and  the  quaintness  of  not  a  few  of  their 
cadences.  William  Statintox. 

Gregoro'vins  (FEnDixANn)  was  b.  at  Neidenhurg,  in 
the  province  of  Prussia,  Jan.  19,  1821  ;  studied  theology 
and  philosophy  at  the  University  of  Konigsberg  1838  ;  and 
began  his  public  career  as  a  literary  critic  with  Windmltno 
au8  dcr  Wuste  Jiomantik  (IS-Ij),  and  Goethe's  Wifhelm 
Mcister  in  eeinen  BociaUatichcn  Elemcntcn  (1849).  In  1SJ8 
and  1S49  he  published  two  minor  works  in  favor  of  Poland 
— Die  Idee  den  Pol entJtnm s  a.nd  Polen  inid  Mngyaretiliederf 
and  in  I80I  his  tragedy,  Der  Tod  d'^ft  Tiherim,  and  his  first 
historical  work,  Gcschiehte  de  Rihiiisrhen  Kaisers  Hadrian 
nnd  seiner  Zcit.  InlSj2  hewentto  Italy,  of  whose  history, 
literature,  and  political  and  social  circumstances  he  made 
a  comprehensive  and  penetrating  study,  and  on  which  he 
has  written  several  works  of  great  merit — Corsica  (2  vols,, 
1854) ;  Wanderjnhrc  in  Italien,  acollection  of  several  minor 
~»rorks  (4  vols.,  1874);  Die  Grabmlller  der  H'dmi^cheii  Pupate 
«lSo7) ;  and  his  two  most  important  works — Geschichte  der 
Stadt  Kom  in  MittcJalter  (S  vols.,  1859-72)  and  Geechichte 
der  Lucrezia  Borgia  (2  vols.,  1874). 

Gre§:'ory,  county  of  Dakota,  separated  from  Nebraska 
on  the  S.  by  the  rivers  Keya  Paha  and  Niobrara,  and  having 
the  Missouri  on  the  N.  E.     Area,  about  1150  square  miles. 

Gregory  1*9  Popk.  a  saint  and  doctor  of  the  Pioman 

Catholic  Church,  called  Gregory  thr  Great,  a  great- 
grandson  of  Pupe  Felix  II.,  was  b.  at  Rome  about  540; 
became  a  senator,  and  in  573  a  praetor,  and  soon  after  en- 
tered a  monastery  and  devoted  his  great  wealth  to  the  found- 
ing of  religious  establishments  ;  went  as  nuncio  to  Constan- 
tinople, and  reconciled  the  emperor  to  the  pope,  and  in  590 
became  pope  himself;  sent  missionaries  to  Sicily,  Sardinia, 
Lombardy.  England,  etc. ;  attempted  the  union  of  the 
Eastern  and  Western  churches  ;  strengthened  and  reformed 
the  papal  see:  confirmed  the  celibacy  of  the  clergy;  ex- 
tended greatly  the  monastic  system  ;  was  confirmed  in  his 
primacy  over  the  other  patriarchs  by  the  emperor  Phocas ; 
and  reformed  the  liturgy.  He  has  been  called  the  father 
of  the  mediaeval  Church,  the  inventor  of  the  mass  and  of  the 
doctrines  of  purgatory  and  transubstantiation.  Author  of 
numerous  works,  of  which  his  Majjna  Moralia.  his  Homifies, 
his  Pastoral,  :md  the  liturgical  treatises  are  the  most  im- 
portant. D.  Mar.  12,  604. — Gregory  II.,  Saint,  a  Roman 
of  high  birth,  became  a  Benedictine,  and  in  715  became 
pope;  sent  Corhinian  and  Boniface  as  missionaries  to  Ger- 
many; assumed  the  government  of  Rome  in  726.  and  did 
much  to  establish  the  temporal  power  of  the  popes:  en- 
gaged in  a  famous  contest  with  Leo  the  Isaurian  an<l  the 
Iconoclasts,  whom  he  anathematized.  D.  Feb.  10,  7.^1. — 
Gregory  III.,  a  Syrian,  became  pope  in  731 :  opposed  tho 
Iconoclasts  and  the  Byzantine  emperors ;  assumed  the  ruler- 
ship  of  the  exarchate  of  Ravenna:  exacted  homage  from 
Charles  Martel,  and  contended  with  the  Lombards.  D. 
Nov.  28.  741. — GuEGonv  IV.,  a  Roman,  became  pope  in 
827,  succeeding  Pope  Valentine:  was  a  grasping  and  ty- 
rannical prelate ;  made  the  feast  of  Al!  Saints  a  general  one. 
D.  Jan.  27,  844. — Gregory  V.,  a  German,  and  nephew  of 
King  Otho  III.  His  name  was  Bruno;  became  pope  in 
996.  when  twenty-four  years  old;  treated  with  great 
brut.ality  the  antipope  John  XVI. ;  put  Robert,  king  of 
France,  under  a  terrible  interdict  for  marrying  within 
the  forbidden  degrees  of  consanguinity.  D.  Feb.  18,  999. — 
Gregory  VI.,  Antipope,  assumed  the  papal  tide  in  June, 
1012;  expelled  Benedict  VIII.,  and  was  liimself  expelled 
(Dec.25, 101 2)  by  the  emperor  Henry  II. — Grigory  VI.  ( Jo- 
hannes  Gratiauus),  Pope,  an  arch-priest  at  Rome,  purchased 
the  papal  chair  in  1 044  of  Benedict  IX..  but  the  latter  revived 
his  claim,  and  Sylvester  III.  and  John  XX.  were  also  elect- 
ed (1044):  but  Henry  III.,  the  emperor,  caused  all  lo  be 
deposed,  and  Clement  II.  to  be  elected,  1046.  D.  at  Co- 
logne in  the  summer  of  104S. — Gregory  VII.  (Ili/dehraud) 
was  b.  at  Soana,  in  Tuscany,  probably  before  1020,  and  was 
a  carpenter's  son  :  became  a  monk  at  Cluny  :  was  called  to 
the  priory  of  St.  Paul,  extra  iiinros,  at  Rome,  and  wag 
the  chief  adviser  of  Leo  IX.,  who  made  him  cardinal. 
Hildebrand  assumed  at  once  a  commanding  position  in  the 
aff'airs  of  Italy  and  the  Church ;  repressed  the  interference 
of  the  laity  and  of  the  emperors  in  ecclesiastical  afl'airs; 
punished  simony  and  licentiousness,  and  stopped  the  mar- 
riage of  the  clergy ;  reformed  the  convents ;  restrained  tho 
progress  of  Berengarius's  doctrine  regarding  the  Euch.arist, 
with  which,  nevertheless,  it  has  been  thought  that  Hilde- 
brand sympathized;  imjiroved  the  manner  of  papal  elec- 
tions so  as  to  prevent  bribery  [105S):  engaged  in  a  quar- 
rel with  St.  Peter  Damian;  and  in  1073  succeeded  Alex- 


GREGORY— GREGORY  OF  TOURS. 


697 


andcr  II.  as  popo,  nfter  which  he  still  more  actively  engaged 
in  his  reforms:  forbado  in  107-t  all  marriage  and  concu- 
binage in  the  clerical  ranks;  in  1075  suuimoneii  a  council 
at  Rome  which  |)rohibiicd  all  lay  investilares,  although 
the  princes  (and  in  sonic  places  the  people)  had  almost 
universally  exorcised  a  sufFnige,  more  or  less  complete,  in 
this  matter.  Thus,  (Jregory,  by  one  of  the  boldest  strokes 
recorded  in  history,  adempted  to  cut  the  Church  free  from 
the  domination  of  the  German  emperors,  which  a  few  years 
before  had  been  absolute  and  almost  unquestioned.    Henry 

IV.  thereupon  called  a  diet  at  Worms,  and  declared  the 
pope  deposed:  and  in  lOTfi,  (jrogory  ret.aliated  by  e.\com- 
municaling  :ind  deposing  Henry  and  jilunging  (Jcrmany 
and  Italy  into  terrible  civil  wars,  llcnry,  everywhere 
overcome,  humiliated  himself  to  the  earth,  and  received 
the  papal  absolution  at  Canossa  (11177).  liut  when  the 
emperor  had  recovered  sutlicient  strength,  he  shut  up  the 
pope  in  the  ca-lle  of  ."^t.  Aiigelo,  whence  he  was  released 
by  Robert  Ouisi-avd;  anil  (iregnry.  having  for  the  fourth 
time  excoininunieatcd  the  emperor,  retired  to  Salerno, 
where  he  d.  .May  2.'),  10H5.  Gregory  planted  the  seed  which 
grew  into  tlie  tree  of  ultramontanism  and  overshadowed 
the  whole  Church.  He  was  a  man  of  excellent  abilities. 
and  his  character  is  in  many  respects  admirable.  In  its 
bearing  on  the  tlestinies  of  Kurope  no  poutilica'e  was  more 
important  than  that  of  Dregory. — (jniocoitY  VIII.,  AsTi- 
roi'K  (M'ltii-irt:-  UDurilin),  a  Frenchman,  bishop  of  Coimbra, 
archbisho])  of  Bniga  1 1 10 :  became  papal  legate  to  Henry 

V.  of  Oertnany  1111 :  was  chosen  by  the  emperor  in  lll.S 
as  pope  in  opposition  to  tielasius  II.,  but  was  imprisoned, 
and  d.  at  Faraona  in  1122. — (iRRCoitr  VIII.,  Poi'K  {Alberto 
de  .If'ira),  was  b.  at  Benevento  :  bec:Lme  a  cardinal  in  1 1.*?.) ; 
as  papal  legate  al)Solved  Henry  II.  for  the  murd-r  of  BecUct 
1172;  elected  pope  Oct.  21,  1187.  D.  at  Pisa  Bee.  17, 11S7. 
— (tRegouv  IX.  {Count  Vt]<}linf>  of  Legni).  a  relative  of  In- 
nocent III.,  succeeded  Houorius  III.  Mar.  20,  1227.  His 
reign  is  remarkable  for  his  long  and  bloody  wars  with  Freil- 
criek  II.  of  Germany,  whom  he  four  times  excommunicated. 
His  Decretals,  publiched  in  12.'U.  are  an  important  compi- 
lation of  the  canon  law.  D.  Aug.  21,  1211.— Grkooiiy  X. 
(  Tebatdo  Viipniiti  of  Piacenza),  chosen  pope  in  1271 ;  pro- 
moted the  Crusades;  convened  the  Council  of  Lyons  (12711, 
and  reformed  the  conclave.  D.  at  Are/.xo  .Ian.  10.  1270. — ■ 
Grkgokv  XI.  {Pierre  Hofjer  de  Mnntroiijc),  was  b.  at  Mau- 
mont,  Limoges,  in  1 329,  of  a  noble  family ;  became  cardinal 
in  13IS,  and  pope  at  Avignon  Dec.  ;iO,  1.370;  removed  to 
Rome  in  1377  ;  was  a  pa'?ificator  of  princes,  a  violent  per- 
secutor of  heretics,  and  a  reformer  of  monasteries ;  but  his 
pontificate  was  disgraced  by  nepotistu.  U.  Mar.  28,  1378. — 
GRKCo:tv  XII.  {Aiiffeht  Ooniaro),  b.  at  Venice  about  132.'); 
became  a  cardinal-priest  140.');  was  elected  pope  in  opposi- 
tion to  Benedict  XIII.  Xov.  30.14015:  depos<l  by  the  Council 
of  Pisa  1 109;  abdicated  his  claim  at  th''  Council  of  Constanco 
141.5.  D.  Oct.  18,  1117.— Gri;gorv  XIII.  ( f/./o  Ihwnenm- 
jynjHo),  b.  at  Bologna  Feb.  7,  1502;  was  a  learned  doctor 
of  the  university,  and  instructed  Alexander  Farnese,  ,St. 
Charles  Uorroineo,  and  other  eminent  men  in  the  Law;  be- 
came cardinal-priest  in  1505:  succeeded  Pius  V.  May  13, 
1572.  The  great  events  of  this  pontificate  were  the  reform 
of  the  calenilar,  the  Te  Deum  sung  and  medal  struck  in 
honr)r  of  the  massacre  of  .^t.  Bartholomew,  the  efforts  made 
to  spread  the  Church  by  missionary  o])erations,  and  the  pub- 
lication of  tlio  Oe-reiiim  (/ratiani,  with  notes  by  the  pope. 
Gregory  was  a  man  of  convivial  habits,  and  left  a  natural 
son.  D.  Ajir.  10,  1585.— OiixuoTiv  XIV.  ( XieenUi  S/wi- 
drtite),  b.  at  Cremona  1535;  became  a  cardinal  158;i ;  suc- 
ccedeilUrban  VII.  Dcc.5, 1590.  D.0.:t.l5,  1591.— OuKOonr 
XV.  { Alennffiidro  Litdorinio),  h.  at  Bologna  .Ian.  9,  1551; 
became  a  canlinal  in  IfilO  ;  succeeded  Paul  V.  Feb.  9.  1021  ; 
reformed  (lie  conclave  1021  ;  established  the  Propaganda 
li)22;  antl  /ealously  pusherl  forwarrl  the  missionary  work. 
1>.  .luly  8,  162.3. — Grkoorv  XVI.  {Miturn  or  llurtnlnmineo 
Alberto  C'ltpellari),  1).  at  Belluno  Sept.  IS,  1705;  became  in 
1814  vicar-general  of  the  t'amaldules ;  cardinal-priest  and 
prefect  of  the  Propagamla  1820  ;  succeeded  Pius  \'H1.  I'eii. 
2,  18.*»1  ;  extended  the  sway  of  his  Church  and  |>romulgate(| 
Ultramontane  nrinciples.  I),  at  Rome,  .June  1,  IS  111,  and 
was  succeeded  hy  Pius  IX.  C.  \V.  Grkicni^ 

GrcRory  (FiiAyris  H.).  b.  at  Norwalk,  Conn.,  Oct.  fl, 
1789;  became  il  mariner,  anil  in  1809  a  midshipnnin  U.  .S. 
N.,  a  lieutenant  in  ISII,  a  cointnander  in  1S2S,  a  captain 
in  18:!8,  and  in  lSti2  was  retired  with  the  rank  of  rear- 
a.lmiral.  I),  at  Brooklyn,  N.  V..  O/t.  4.  1800.  Ho  served 
with  distinction  un»ler  Chnuneey  in  1812-11  on  the  lakcH  ; 
was  distinguished  in  several  contests  witli  pirates  in  the 
Galf  and  in  the  West  Indies;  commanded  the  frigate 
Karit:in  during  the  Mexican  war;  an<l  was  engaged  in  con- 
structing iron-cliKls  during  the  war  of  18GI-05. 

Grrtjory  (.Iami;s),  F.  R.  S.,  b.  at  Drumoak.  Aberdeen- 
shire, Seolbuid,  1038;  studied  at  Marisclial  College,  .Aber- 


deen ;  invented  the  Gregorian  reflecting  telescope  (see 
TELf»scoPE)  when  twenty-four  j'cars  old ;  published  O/itlm 
I'romntn  in  1GC3;  studied  at  Padua,  and  while  there  pub- 
lished Vera  Circuit  el  lli/perbolir  Qiiadrn'iiru  (1007),  Gc- 
omelrix  Pnm  UniverHulia  (1068),  and  Exereiliilimicii  Ge- 
omcdiOT  (1668);  was  professor  of  mathematics  at  .St.  An- 
drew's 1668-74,  and  at  Edinburgh  1074-75,  where  he  d. 
Oct.,  1075,  at  the  age  of  thirty-six.  Ho  was  the  inventor 
of  many  new  and  important  mathematical  processes,  and 
the  correspondent  of  Newton.  Wallis,  Huyghens,  and  other 
mathematicians  of  the  first  order  of  ability.^ — His  grand- 
son. Prof.  .Ions  Grkcokv.  JI.  1>.  ( 1721-1773),  was  a  brilliant 
author  ;  and  Prof.  .J.^mks  GuKfiORV,  M.  D.  (1 75.3-1. S21),  son 
of  the  latter,  was  a  professional  writer  of  high  authority. — 
David  Giikcorv,  JI.  D.,  F.  R.  .S.  (1661-17111),  nephew  of 
the  first  mentioned,  was  snceossively  mathematical  pro- 
fessor at  Edinburgh  and  Savilian  professor  of  astronomy 
at  Oxford.  He  publisheil  able  mathematical  treatises,  aud 
was  the  friend  and  associate  of  Xewton. 

Gregory  (Olixthis  Gilbert),  LL.D.,  b.  at  Vaxlcy, 
Iluntf.  Eng.,  Jan.  29,  1774;  became  in  1798  a  bookseller 
of  Cambridge;  in  18111  a  master,  and  1806-38  professor  of 
mathematics  at  the  Royal  .Military  Academy,  Woolwich. 
D.  Feb.  2,  1841.  His  Lessons,  Astrimomieid  ond  Pliilosoph- 
icnl  (1793),  was  publislied  when  he  was  but  nineteen  years 
old.  He  was  also  author  of  several  mathematical  textbooks", 
Letters  on  the  Kriilenees  o/  (liristlanilij  (1810),  Lives  of 
.1.  M.  Good  and  Rjobert  Hall,  aud  was  a  man  of  devout  re- 
ligious character. 

Greg'oryNazian'zen,!'AiNT(0'rejr)>-i««  Aviimiijenio), 
one  of  the  Greek  Fathers,  and  a  doctor  of  both  the  E:istern 
and  Western  churches,  b.  at  or  near  Nazianzus,  in  Cappa- 
docia,  probably  about  330  a.  n.  He  was  a  son  of  Gregory, 
bishop  of  Nazianzns,  and  of  the  devout  St.  Nonna :  com- 
pleted his  schoiil-studics  at  Athens,  where  he  became  the 
associate  of  St.  Basil, his  lifelong  friend.  In  301  A.  n.  he 
was  ordained  a  presbyter  by  his  father,  but  without  his 
consent.  After  nine  years  of  labor  at  Xazianzus.  varied 
by  retreats  with  St.  Basil  to  the  desert  for  devotional  pur- 
]ioses,  by  contests  with  the  .\rians  and  with  .lulian  the 
emperor,  his  school-fellow  at  Athens,  pressed  by  Basil,  he 
accepted  in  372  A.  n.  the  bishopric  of  Sasima,  but  remained 
at  Nazianzus  his  father's  coadjutor,  and  after  the  bitter's 
death  (374)  as  administrator  of  the  see.  He  lived  (375- 
379)  in  rctirenu'nl  at  Seleneia.  and  then  went  to  Const.an-- 
tinople  to  contend  with  the  .Vrians  and  other  heretics  ;  and 
there  his  eloquence  created  the  most  profound  efl"ects,  and 
contributed  much  to  the  restoration  of  orthodoxy,  then  un- 
nopuliir  at  the  capital.  In  380  a.  n.  Theodosius  made  him 
bishop  of  Constantino]ile,  ami  in  381  the  first  (ecumenical 
council  of  Constantinople  confirmed  the  a|ipointment,  al- 
though translations  from  one  sec  to  another  were  then  un- 
c.anonioal;  and  in  consequence  of  the  opposition  thus  ex- 
cited he  soon  resigned  and  retired  to  his  native  town,  ;uid 
in  389  d.  at  Nazianzus.  Gregory  was  a  man  of  sensitive, 
retiring  disposition,  averse  by  nature  to  active  life,  into 
which,  however,  ho  was  impelled  by  conscientious  motives. 
His  honesty  and  piety  were  perfectly  sincere,  and  in  that 
sincerity  lay  his  power,  i-ather  than  in  great  menial  quali- 
ties. His  earnestness  often  led  him  to  the  use  of  severe 
language.  His  learning  was  great.  His  sernmns,  Ictter.s, 
poems,  etc.  have  been  often  printed.  The  Benedictine  edi- 
tion of  Clemencet  (I  vol..  1778;  2d  vol.,  edited  by  Caillau, 
1842)  is  the  best.  (See  Ullmann's  Oreijoriua  von  Naziam, 
1825.) 

Greg'oryNys'scn,SAiNT.h.  atCresarea.inCappndocia, 
probably  nliout  331  A.  n..  a  younger  brother  of  Si.  liasiltbo 
Great;  "was  carefully  edueated.  and  became  a  teacher  of 
rhetoric,  but  a  letter  {IC/iist.  43)  from  Gregory  Nazianzen 
caused  his  return  to  a  clerical  lite,  and  in  372  he  was  con- 
secrated bishop  of  Nyssa  in  Cappndoeia.  and  afterwards 
became  one  of  the  pillars  of  the  Eastern  Church.  D.  alter 
391  A.  D.  His  writings,  which  fill  three  volumes,  are  <loc- 
trinal  and  practieiil  religious  treatises,  sermons  and  other 
ad.lresses.  biographies,  letters,  etc.  Ho  is  one  of  the  ablest 
and  most  leariie.l  of  the  Greek  Fathers.  A  good  eomplelo 
edition  of  his  works  is  much  needed.  (Soo  Kuri-'s  mono- 
graph, 1S3I,  and  iMoi.i.En's  essay,  18.15.) 

(Gregory  of  Tours  [originally  (Ironjim  Flormiiiiii], 
Saint,  b.  at  Ar\erni  (n  ■«■  Clermont),  chief  city  of  Auvcrgne. 
about  540.  He  was  of  a  noble  Roman  family,  and  after 
his  conversion  took  the  name  (d'  Gregory  out  of  regard  to 
his  mother's  grandfather,  the  bishop  of  Langres.  About 
573  he  became  bishop  of  Tours,  and  d.  there  Xov.  17,  504 
(some  say  595).  His  principal  work  is  A  Ilisturti  of  th« 
Franks,  in  10  books,  whieh  has  earned  for  him  the  llllo  of 
"  Father  of  French  history."  Other  works  of  his  arc 
j\fir<ie'tfornni  hibri  /hio,  Liber  de  filoria  (*an/rHsttnim,  Vitie 
Fatrnni,  Oe  Miraeutis  S,  .irirri'fl/,  and  Fraymritia  Couimen- 
tarii  in  l*s<il,n>is.     His  Latin  is  barbarous,  and  his  honesty 
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is  equalled  only  by  his  credulity.  The  best  edition  of  his 
works  is  by  Ruinart,  Paris,  IfiOO;  reproduced  in  Mignc's 
Patrolofjix  Latimv^  vol.  Ixxi.,  185S.  Of  monographs  we 
have,  iu  German,  Lodell  (1830)  and  Knu:s  (1S3U);  and 
in  French,  Dupty  (ISj-i).  (Sco  Grc*/(>rvo)i  Tours  unci  Seine 
ZcH,  J.  W.  LoBELL,  2d  ed.  Leipsie,  1SG9.) 

R.  D.  Hitchcock. 

Gres:'ory  Thaumatur'gus,  Saint,  and  '■wonder- 
worker," of  heathen  parentai^c,  and  originally  called  Tni:o- 
1>0RE,  wash.  atNeocaisarea,  in  Pontus,  about  210  A.  D.;  when 
fourteen  years  of  age  lost  his  father,  and  became  a  Chris- 
tian ;  in  2;'.l  fell  under  the  influence  of  Origen  at  Coesarea, 
in  Palestine,  and  in  2?>^  went  with  him  from  there  to  Alex- 
andria ;  was  made  bishop  of  Neoca?sarea  in  244,  when  there 
were  only  seventeen  Christians  in  the  place,  and  d.  there 
in  270,  when,  as  it  was  said,  there  were  only  seventeen 
jiersons  in  the  place  who  were  not  Christians.  His  liiogra- 
iihcr,  Gregory  of  Nyssa,  relates,  in  a  legendary  way,  the 
miracles  (chiefly  of  exorcism)  which  he  was  said  to  have 
performed.  Ills  principal  literary  work  is  A  Pnnefjijrlcil 
Oration  on  Origen^  whose  peculiar  theological  opinions  ho 
labored  to  establish  in  Pontus  and  Cappadocia.  lie  also 
wrote  A  Metaphmne  on  the  Book  of  Ecclesiastes,  an  im- 
portant Confession  of  Faith,  and  some  other  pieces.  The 
best  edition  of  his  works  is  in  Migne's  Patrohxjise  Gnrcn; 
vol.  X.  R.  D.  Hitchcock. 

Grcg'ory  the  Illu'minator  [in  Armenian,  Lusavo- 
i-itch].  Sunt,  and  apostle  of  Armenia,  in  regard  to  whom 
the  old  authorities  are  hardly  to  be  trusted.  The  story  is, 
that  he  belonged  to  the  royal  family  of  the  Arsacidie, 
who  nominally  ruled  Armenia  from  149  n.  c.  to  423 
A.  p.;  that  he  was  born  about  25S  A.  D. ;  that  his  father 
Anak,  having  assassinated  the  king,  Chosroes  L,  was 
put  to  death  with  all  his  family  except  Gregory,  who, 
when  two  years  old,  was  taken  to  Ca?sarea,  in  Cappadocia, 
where  he  was  brought  up  in  the  Christian  faith,  and  wbeneo 
he  returned  as  a  missionary  to  Armenia  about  286  A.  n. ; 
that  he  baptized  the  king.Tiridates,  in  289;  that  in  302, 
Lcontius  of  Cicsarea  ordained  him  patriarch  of  the  Arme- 
nian Church  ;  that  in  331  he  retired  to  a  cave,  and  lived 
on  some  years  longer,  perhaps  till  442  A.  d.  His  JTumilics 
were  published  at  Constantinople  in  1737,  and  again  by 
the  Mechitarists  of  San  Lazaro  at  Venice  in  1S37.  Many 
Prayers  in  the  Armenian  liturgy  and  tiiirty  Canons  are  also 
ascribed  to  him.  (See  Hist,  of  Armenia,  by  Moses  Chouc- 
NENSis,  written  about  the  middle  of  the  fifth  century;  Arta 
^aHo/orum,  Sept.  viii.  ,pp.  29a— 413;  and  Rev.  S.  C.  Ma- 
LAN's  Life  and  Times  of  S.  Gregory  the  Illnminator,  trans- 
lated from  (he  Armenian,  1868.)  R.  D.  HlTcncocK. 

Greifen'berg,  town  of  Prussia,  in  the  province  of 
Pomeraiii;!.  on  the  Rega.  It  has  manufactures  of  linen  and 
leather.      Pop.  5617. 

Greireiihagen,  town  of  Prussia,  in  the  province  of 
Pomerania,  on  the  Regliz.  It  has  large  cloth  manufactures 
and  distilleries.     Pop.  6134. 

Greifs'waUl,  town  of  Prussia,  in  the  province  of  Pom- 
erania, on  the  Ryk,  near  its  mouth.  It  has  a  university 
and  several  other  educational  institutions,  large  salt-works, 
and  manufactures  of  soap,  oil,  leather,  and  paper.  Pop, 
17,208. 

Greig,  post-tp.  of  Lewis  co.,  N.  Y.,  has  manufactures 
of  leather,  himber.  paper,  paper-pulp,  and  other  articles. 
It  has  a  wooden  railroad  7  miles  long,  and  abundant  water- 
power.     Pop.  2638. 

Greriier(JoHN),b.  at  Philadelphia,  Pa.,  Sept.  14, 18H); 
removed  to  Ohio:  became  distinguished  as  a  temperance 
orator,  ami  wrote  popular  Whig  electioneering  songs ;  State 
lilirarian  1845-51  ;  Indian  agent  1851-52;  acting  governor 
of  New  Mexico  1852;  was  a  successful  journalist  of  Colum- 
bus and  Zanesville.  0.;  receiver  in  the  U.  S.  land-office, 
Santa  Fe.  N,  M..  1S61-62;  sub-treasurer  there  1862-66. 
D.  at  Toledo,  0..  May  13,  1871. 

Greiz,  a  town  of  Central  Germany,  the  capital  of  the 
prineipiility  of  Ueuss-Greiz,  on  the  White  Elster.  It  is  the 
residence  of  the  sovereign  prince,  and  has  a  fine  palace 
surrounded  by  beautiful  gardens.  It  has  considerable  manu- 
factures of  woollens,  and  large  breweries  and  distilleries. 
Pop.  11,J82. 

Grcna'da,  an  island  in  the  West  Indies,  a  colony  of 
Great  Britain,  situated  between  lat.  11°  58'  and  12°  30' N.. 
and  Ion.  61°  20'  and  61°  35'  W.  Area,  133  square.miles. 
It  is  21  miles  long  and  12  broad.  Pop.  37,684.  It  is  of 
volcanic  origin  and  xcry  mountainous,  the  highest  peaks 
rising  to  an  elevation  of  3000  feet  ;  but  it  is  very  beautiiul 
and  fertile  ;  cotton  and  sugar  are  the  principal  productions. 
The  chief  towns  are  St.  George  (the  cap.)  and  St.  Mark. 

Grenada,  county  of  N.  Central  Mississippi.  Area, 375 
square  miles.  The  soil  is  fertile.  Corn  and  cotton  are 
produced.     The   county  is   traversed    by  the   Mississippi 


Central  and  the  Mississippi  and  Tennessee  R.  Rs.     Cap. 

Grenada.     Pop.  10,571. 

Grenada,  city.  cap.  of  Grenada  eo.,  Miss.,  at  the  for- 
mer head  of  navigation  of  the  Yallabusha  River,  and  at 
the  junction  of  the  New  Orleans  St.  Louis  and  Chicago 
and  the  Mississippi  and  Tennessee  R.  Bs.,  the  latter  ex- 
tending to  Memphis.  It  has  G  ehurcbes,  2  hotels,  2  news- 
papers, 50  stores,  grist,  flour,  planing,  lumber,  and  rolling 
mills,  and  is  an  important  business  centre.  It  is  compactly 
built,  and  the  population  has  greatly  increased  since  the 
census.     Pop.  JSS7.       J.  A.  Signaigo,  Ed.  "Sentinel." 

Grenade  [Sp.  grannda,  a  "pomegranate"],  a  small 
shell,  usually  of  iron,  charged  with  powder  and  thrown 
into  a  mass  of  attacking  troops  by  the  garrison.  They 
have  a  straight  fuze,  and  are  thrown  by  hand  or  rolled  into 
the  trench  by  a  wooden  trough  or  spout.  They  were  for- 
merly fired  from  a  musketoon. 

Grenadier'  [once  the  name  of  a  soldier  who  hurled 
grenades],  in  some  armies  a  soldier  of  the  first  company  of 
a  battalion  of  foot-troops.  Grenadiers  are  chosen  for  their 
tall  stature  and  fine  appearance.  The  first  regiment  of 
Rritish  foot-guards  is  called  the  (^irenadier  Guards. 

Grenadines,  or  Grenadines,  a  group  of  small  isl- 
ands in  the  West  Indies,  belonging  to  Great  Britain  and 
extending  from  Grenada  to  St.  Vincent.  The  largest  are 
Carriacou  and  Beguia.     Total  pop.  3000. 

Grenard',  tp.  of  Iroquois  co..  III.     Pop.  541. 

Gren'nell  (George),  LL.D.,  b.  at  Greenfield,  Mass., 
Dec.  25. 1786;  graduated  iU  Dartmouth  1808;  became  a  law- 
yer 1811 ;  prosecuting  attorney  of  Franklin  co.,  Mass.,  1820- 
28;  State  senator  1824-27;  in  Congress  1829-39;  jirobate 
judge  1840-53  :  and  afterwards  clerk  of  the  courts  at  Green- 
field. He  was  the  first  to  propose  in  Congress  the  recognition 
of  the  iodepcn<Ienoe  of  Hayti.     D.  Nov.  20,  1877. 

Grenoble  [anc.  GratianopoHs],  town  of  France,  in  the 
department  of  Iserc,  on  both  sides  of  the  Isere,  which  is 
crossed  by  two  beautiful  bridges  and  confined  within  ele- 
gant quays.  Grenoble  is  fortified,  and  celebrated  for  its 
manufactures  of  gloves,  liqueurs,  brandies,  and  perfumes. 
It  is  a  bishop's  see.     Pop.  42,660. 

Gren'ville,  county  of  Ontario,  Canada,  bordering  on 
the  St.  Lawrence,  and  for  judicial  purposes  united  with 
Leeds  co.  Area,  about  500  square  miles.  It  is  traversed 
by  the  Grand  Trunk  and  the  St.  Lawrence  and  Oltawa 
Railways.  Chief  town,  Prescott.  Pop.  of  Leeds  and  Grcn- 
ville  COS.,  including  Brockville,  57,912. 

Grenville,  post-v.  and  tp.  of  Argenteuil  co..  Quebec, 
Canada,  on  the  Ottawa  River,  at  the  head  of  the  Longue 
Sault  Rapids  and  the  Grenville  Canal.  (See  Canals  of 
C.\NADA,  by  A.  J.  RussKLL,  C.  E.)  Pop.  of  sub-district, 
2223. 

Grenville  (George),  b.  Oct.  14,  1712;  went  first  to 
Parliament  in  1741  :  treasurer  (tf  the  navy  1754  :  was  a  sec- 
retary of  state  1762;  first  lord  of  the  admiralty  1762;  first 
lord  of  the  treasury  and  chancellor  of  the  exchequer  1763— 
C5  ;  introduced  the  plan  for  taxing  the  colonies,  and  is  re- 
puted the  author  of  the  Stamp  .Act :  was  an  able  statesman, 
but,  according  to  Whig  authorities,  was  the  head  of  the 
worst  administration  Great  Britain  ever  knew.  Author  of 
Considerations  on  Commerce  and  Finances  (1767)  and  Other 
writings.     D.  Nov.  24,  1770. 

Grenville,  or  Granville  (Sir  Ricuart>),  a  relative  of 
Sir  W.  Raleigh,  b.  loJO;  went  in  l.ij6  to  fight  tlic  Turks 
in  Hungary;  entered  Parliament,  was  kniglifed,  and  made 
high  sheriff  of  Cornwall  1571  ;  assisted  Raleigh  in  planting 
the  Roanoke  colony  1jS5:  vice-admiral  1591:  attacked  a 
Spanish  fleet  of  53  vessels  with  ouly  o  ships:  sunk  4  ships, 
and  after  being  twice  wounded  w.as  taken  prisoner,  and  d. 
soon  after  (1591). 

Greppo  (Loris),  b.  at  Pouilly,  near  Lyons,  Jan.  8, 1810, 
was  brought  up  as  a  silk-weaver,  and  elected  a  representa- 
tive for  Lyons  in  1848,  in  the  national  assembly,  where  ho 
was  the  advocate  of  the  most  ultra-socialist  doctrines.  lie 
was  arrested  on  the  coup  d't'tat  of  Dec.  2,  1851,  and  ban- 
ished from  France,  but  he  returned  after  the  proclamation 
of  a  general  amnesty  in  I860.  Greppo  was  elected  again 
after  the  fall  of  the  empire.  Felix  AircAioxE. 

Gresh'am  (Sir  Thomas),  b.  in  London  1510:  was  ap- 
prenticed to  his  unele,  a  wealthy  mercer,  and  then  studied 
.at  Gonville  Hall.  Cambridge:  succeeded  his  father  as  man- 
ager of  Henry  VIII. 's  finances;  became  king's  factor  at 
Antwerp  1552:  was  knighterl  1559:  founded  the  Royal 
Exchange,  London  (opened  1570),  and  the  Gresham  Col- 
lege, London,  which  has  lectureships  on  physic,  divinity, 
geometry,  astronomy,  music,  law,  and  rhetoric.  He  also 
founded  eight  almshouses  and  many  other  charities.  D. 
in  London  Nov.  21.  1579. 

Gret'na  Green^  av.,  or  rather  a  farmstead,  in  Dumfries- 
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shire  in  Scotland,  near  the  English  frontier,  acquired  at  I 
one  time  quite  a  curious  celebrity.     The  English  law  ac-  I 
knowledges  the  vnlidily  of  a  marriage  if  it  is  contracted  I 
in  accordance  with  the  law.-*  of  the  country  in  which  it 
has  taken  place.     Now,  the  Scotch   law  simply  demanded 
that  the  mutual  declaration  of  marriage  siial!  bo  exchanged 
in  presence  of  a  witness,  and  thus  it  became  fashionable 
for  young  couples  in  England,  to  whom  it  was  not  conve- 
nient to  await  the  consent  of  their  parents,  the  publica- 
tion of  banns,  etc.,  to  run  away  to  Gretna  Green,  and  de- 
clare their  marriage  in  the  presence  of  the  owner  of  tho 
farm,  who  was  a  blacksmith.     On  account  of  later  changes 
in  the  English  and  Scotch  marriage  laws  this  custom  has 
now  died  out. 

Greuze  (Jean  Baptiste),  b.  at  Tournus,  in  Burgundy, 
Aug.  21.  1725;  studied  first  with  Graudon  (or  Gromdon) 
at  Lyons;  afterwards  at  Paris  and  at  Rome.  He  was  a 
genre-painter  of  domestic  scenes  or  incidents  of  af- 
fection, and  as  such  became  an  associate  of  tho  French 
Academy  in  1755;  but  being  elected  a  member  in  1769 
as  a  genre-painter,  bis  single  historical  piece,  ^S'ererM*  Rpp- 
riinaiifliuff  his  son  CnvacnUa  (now  in  the  Louvre),  being 
disregarded,  he  resented  tho  insult  nnd  retired  from  the 
Academy.  D.  in  Paris,  Jlar.  21,  1805.  Tho  best  known 
works  of  Greuze  arc  The  Villtuje  litidc.  The  /irohen  Pitcher, 
The  Utile  Girl  with  the  Th^j,  which  engravings  have  made 
familiar.  His  pictures  are  in  great  demand  with  connois- 
seurs, and  command  high  prices,  the  (Jir!  ami  Dufj  having 
been  sold  in  London  in  1832  for  $3125.  Tho  charm  of  his 
pieces  is  in  their  color,  the  grace  of  the  grouping,  the  nat- 
uralness of  the  expression,  and  their  sensibility. 

0.  B.  FUOTHINGIIAM. 

Greville  (Robert  Kayk),  b.  at  Durham,  England,  in 
1704:  became  renowned  as  acryptogamic  botanist.  Author 
uf  Scottish  Crifjitoffftmie  Flont  ( li  vols.,  1822-28),  a  work 
of  the  first  authority;  Flora  K'Unensiti  (1S24):  Al;fw  liri- 
tannicir  (18.30);  and  was  joint  author  with  W.  .1.  Hooker 
of  the  splendid  Iconea  Filicuin  (1829-31).  D.  at  Edinburgh 
June  4,  1866. 

Grevy  (Francois  Paul  Jules),  b.  at  Mont-sous-Vau- 
drez,  department  of  Jura,  Aug.  15,  1813;  was  a  student  in 
law  when  he  took  an  active  part  in  the  throe  days'  tight  of 
tbi-'  revolution  in  1830.  During  the  reign  of  Louis  Philippe 
he  often  pleaded  in  political  cases,  especially  for  two  friends 
of  IJarbas  in  183'.».  Gr6vy  was  elected  representative  to 
the  national  assembly  in  1818,  and.  without  acting  with  the 
ultra-radicals,  still  sat  on  the  benches  of  the  Montagne. 
Under  the  empire,  he  was  elected  batonuirr  or  president  of 
tho  lawyers'  corporation  of  Paris,  and  was  sent  as  deputy 
to  the  Corps  Lfigislatif  by  the  dcjiartment  of  Jura.  Ho 
acted  there  as  a  niudcrato  republican,  which  character  ho 
maiutaincd  after  llu-'  revolution  of  IS70,  wiien  he  was  elect- 
ed again  to  the  national  assembly.  Elected  President  of 
Franco  Jan.  30,  1871*.  Fklix  Aucaigne. 

Grey,  county  of  Ontario,  Canada,  S.  of  Georgian  Bay. 
Area,  2321  square  miles.  Cattle,  grain,  and  timber  are 
produced.     Cap.  Owen  Sound.     Pop.  5U,3U5. 

Grey,  tp.  of  Pulaski  co.,  Ark.     Pop.  701. 

Grey  (Charles),  second  earl,  b.  at  Fallowden.  Northum- 
berland, Englanrl,  Mar.  13,  1761;  was  educated  at  King's 
College,  Caml)ri<lge  :  eritt-red  Parliament  as  a  Wliig  1789; 
was  one  of  the  managers  of  the  Hastings  trial;  was  an 
early  friend  of  parliamentary  reform;  opposed  the  Irish 
union  1799;  became  (us  Lonl  Howick)  tirst  lord  of  tho 
adiniralty  1 SOG,  and  soon  succeeded  Fox  as  secretary  of 
foreign  affairs;  carried  Iho  bill  for  abolisliing  the  slave- 
trade  1806  ;  and  being  defeated  in  the  measure  for  abolish- 
ing the  oath  which  kept  Roman  Catholics  from  tlio  holding 
of  commissions  in  tho  army  and  navy,  ho  dissolved  the 
cabinet;  toi>k  (lie  title  of  Earl  Grey  1807;  hiog  led  tho 
Rcfr>rm  party  in  oppftsition  :  was  again  premier  iti  18.30-32 
and  1832-34.  The  great  event  of  bis  hint  administration 
was  the  passage  of  the  Reform  Bill  of  1832.  I),  at  Ilowick 
House,  Northumberland,  July  17,  1845. 

Grey  (Sir  GEoitr.i;),  D.  C.  L..  LL.D.,  K.  C.  B.,  h.  at 
Lisburn,  Ireland,  in  1812;  educated  at  Sandhurst  Military 
College,  and  entered  tho  army,  from  which  he  sunn  after 
retired,  and  in  18.39  accompanied  itn  exploring  expedition 
to  Australia,  receiving  the  appointment  of  governor  of 
South  Australia  in  ISM,  which  position  he  liebl  till  ap- 
pointed governor  of  New  Zealantl  in  1846  ;  his  abilities  in 
this  capacity  being  acknowledged  in  I8IS  by  tlie  bestowal 
of  the  title  of  K.  C.  B.,  ami  in  18,-i(  by  bis  advancement 
to  the  governorship  of  tlie  Cape  of  G'hmI  Ilopr*.  returning, 
however,  at  the  request  of  bis  government,  (o  New  Zealand' 
in  1861,  where  he  contributed  to  the  suppression  of  the  In- 
surrection. In  1867  ho  returned  to  England,  .\niong  bis 
published  works  are  Jntirnaln  nf  Dinnivrii  in  Aunlrtilin 
(ISU);    Foljursian  ^/'/thtilt»/t/  unU  Tni'Hti->'ni  »f  S.,r   '/..  ,i^ 


land   fl8o5);   Provrrhial  t^aytngt  of  the   Ancestors   of  the 
XeiP  Zealnnd  Race  (1858).  G.  C.  Simmox.s. 

Grey  (Sir  GKonfiE),  Bart.,  G.  C.  B..  M.  A.,  b.  at  Gib- 
raltar May  11.  1799;  graduated  with  honors  at  Oriel,  Ox- 
ford; was  called  to  the  bar  at  Lincoln's  Inn  1826,  and  came 
to  tho  baronetcy  1828;  entered  Parliament  ]8;!2;  under- 
secretary for  tho  colonies  1834  and  1835-39;  judge-advo- 
cate-general 1839-41  ;  chancellor  of  the  duchy  of  Lancas- 
ter 1841  and  1859-61;  home  secretary  1846-52,1855-58, 
and  1801-60;  colonial  secretary  1854-55;  was  made  privy 
councillor  1839,  and  G.  C.  B.  1849. 

Grey  (Hexry  (Jeohgk),  third  earl,b.  Dec.  28,1802;  was 
educated  at  Cambridge;  entered  Parliament  1S26,  and  in 
the  same  year  was  called  to  the  bar;  was  under-secretary 
for  the  colonies  1830-33;  under-secretary  for  the  home  de- 
partment 1834  ;  was  sworn  of  the  privy  council  1835;  sec- 
retary at  war  1835-39;  came  to  his  title  1845;  colonial 
secretary  1846-52:  has  been  lord  lieutenant  of  Northum- 
berland since  1847;  received  the  Garter  in  1863,  and  the 
grand  cross  of  SS.  Michael  and  (Jeorgc  1869.  Author  of 
The  Colonial  Polin/  of  Ilusscll's  Adniinistratiou  (1853),  Es- 
saif  on  Parliamentary  Government  (1858). 

Grey  (Lady  Jane),  daughter  of  Henry  Grey,  duke  of 
Suffolk,  and  great-granddaughter  of  Henry  VII.  in  tho 
female  line.  b.  at  Bradgatc,  Lciccstcr.^bire,  1537:  married 
Lord  Guildford  Dudley,  son  of  the  duke  of  Northumber- 
land, in  1553,  having  already,  under  the  tutelage  of  Ascham 
and  Aylmer,  bishop  of  London,  acquired  a  good  know- 
ledge of  Greek,  Latin,  French,  and  Italian,  and  such  pro- 
ficiency in  the  Oriental  languages  as  caused  her  to  be  re- 
garded as  a  prodigy  of  learning,  while  her  piety  and  excel- 
lence of  disposition  were  equally  remarkable.  Edward 
VI..  persuaded  by  Lady  Jane's  father  and  father-in-law, 
had  set  aside  the  claims  of  his  sisters  and  declared  Lady 
Jane  his  successor.  Accordingly,  after  much  persuasion, 
she  reluctantly  assented,  and  was  proclaimed  queen  July 
10,  1553.  Ten  days  later  Queen  Mary  was  proclaimed, 
and  Lady  Jane  and  her  biisbaml  were  confined  in  the 
Tower.  Nov.  30  she  was  tried  for  treason  at  the  Guildhall, 
and  ]>lcade<l  guilty,  and  on  Feb.  12.  1551,  she  and  her  hiis- 
bantl  were  beiieaded,  chiefly,  it  is  believed,  on  account  of 
the  fact  that  Sufiolk  had  rashly  taken  arms  against  Queen 
Mary  in  his  daughter's  behalf. 

Grey  (Zauiiarv),  LL.D.,  b.  in  Yorkshire,  England, 
1687:  was  educated  at  Jesus  College  and  Trinity  Hall, 
Cambridge;  became  an  Anglican  clergyman  :  d.  at  Ampt- 
hill  Nov.  25.  1766.  Chiefly  remembered  for  his  edition  of 
Hndibras,  with  copious  notes  ( 1744-52 1,  and  his  valuable 
Examination  of  Seal's  Historic  of  the  Pnritons  (1736-39). 
He  also  wrote  a  Defence  of  Ancient  and  Modern  Historiona 
(1725-30),  ThrMinistrji  of  Dissenters  Null  and  Vord  (1725), 
and  many  smaller  works,  chiefly  violent  polemics. 

Grey  friars.     See  FRANnscANs. 

Grey'lioninU  a  remarkable  variety,  or  group  of  varie- 
ties, of  the  d<imestic  dog,  distinguished  chiefly  by  slender, 
graceful  build,  quick  sight,  and  great  speed  in  the  chase. 
In  other  points  there  is  much  lack  of  uniformity.  For  ex- 
ample, in  India  there  are  lung-hairecl  and  even  shaggy 
greyhounds,  while  China  and  TiMkey  have  breeds  with  no 
hair,  or  next  to  none.  Scotland.  Ireland,  and  Russia  ha\-o 
stocks  of  the  greyhound  which  arc  keen  of  scent,  but  most 
greyhounds  are  very  deficient  in  this  respect,  and  follow 
tho  game  by  sight  alone.  Some  strains  are  of  very  largo 
size  and  treacherous  disposition,  while  the  little  Italian 
greyhound  is  a  gentle  household  pet.  While  the  celebrated 
dog  Gelert,  a  greyhound  whose  mythus  is  found  in  tho 
folk-lore  of  several  nations,  was  a  most  faithful  servant, 
with  but  few  exceptions  his  modern  representatives  nro 
unintelligent,  and  do  not  attach  themselves  strongly  to  any 
master.  The  greyhounds  of  the  present  day  are  descend- 
ants of  a  long  line  of  clearly-nnirked  ancestry.  Celtic, 
Teutonic,  Latin,  (Jroek.  Persian,  Indian,  Egyptian,  and 
Chinese  literature  and  trailition  testify  to  tho  antiquity  of 
the  race,  which  has  of  late  been  much  modified  by  crossing 
with  other  breeds. 

lirey'lock,  the  highest  point  of  land  in  Massachusetts, 
is  in  the  (own  of  Adams,  Berk^hire  eo.  It  is  tho  principal 
eminence  of  Saddle  .Mountain.  Its  height  is  3505  feet. 
The  sides  of  Greylotdt  arc  covered  with  forests. 

Grey  \un«.     See  Ciiahitv,  Sistkhs  or. 

<-rev't<>\viK  or  Snn  .liiiiii  de  \icnrnf;iin,a  seaport 
of  the  .Slii-ipiito  Tcrritorv,  .Nieariigua,  Central  .America,  on 
the  river  i^:ui  Juan;   lat.'lO^  55'  N..  Ion.  83°  43'  W. 

Grid'ley,  post-v.  and  tp.  of  McLean  co..  III.,  on  tho 
Toledo  Peoria  and  Warsaw  U.  R,  I(  has  3  churches,  2 
elevators,  1  school-house,  ]irlmary  and  grammar  Bchool,  R 
stores,  nnd  12  other  places  of  husine»s  nf  various  kinds, 
and  2  weekly  newspapers.     Poii.  of  tp.  1709. 

Gi...  W.  Kr\r.  Ki*.  "  G ttini.FV  Monitor." 
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Gridley  (Charles  V.)»  U.  S.  N.,  b.  in  Indiana;  grad- 
uated at  tlio  Naval  Academy  in  lS6;i;  became  a  master  in 
ISGfi,  a  lieutenant  in  ISOT.  alieutcuant-commander  in  1868; 
served  in  the  OnciJa  ut  the  battle  of  Mobile  Bay  {Aug.  5, 
13G4),and  is  thus  favorably  mentioned  in  the  oflicial  report 
of  the  executive  officer  of  that  vessel:  "The  conduct  of 
Acting  Ensign  Charles  V.  Gridley  is  beyoud  all  praise. 
He  had  charge  of  the  master's  divit-ion,  and  assisted  in 
conning  the  ship  from  the  top-gallant  forecastle." 

FoxHALL  A.  Parker. 
Gridley  f  Jehemy),  brother  of  Richard,  b.  at  Boston, 
Mass.,  JIar.  10,  1702;  graduated  1726  at  Harvard;  became 
distinguished  as  a  lawyer,  scholar,  and  occasional  preacher  ; 
was  attorney-general  of  Massachuj:ctts,  distinguished  for 
his  opposition  to  James  Otis;  was  nevertheless  highly  re- 
spected for  his  patriotism  and  virtue.  D.  at  Brookline, 
Mass.,  S(.-pt,  10,  1707. 

Gridley  (Maj.-Gen.  Richard),  b.  at  Canton,  Mass., 
1711.  He  was  chief  of  the  corps  of  engineers  in  the  re- 
duction of  Louisburg  in  17Ij  ;  was  raised  to  the  position  of 
colonel  of  infantry  in  1755  ;  was  instrumental  in  planning 
the  fortifications  around  Lake  George.  In  compensation 
for  his  services  rendered  at  the  taking  of  Quebec,  the  Brit- 
ish government  presented  him  Magdalen  Inland,  with  half- 
pay,  which  remained  permanent  through  life;  was  wounded 
at  Buuker's  Hill,  and  appointed  major-general  by  the  pro- 
vincial Congress  Sept.  20,  1775.  I>.  at  Stoughton,  Mass., 
June  20,  1796. 

Grier  (Robert),  b.  in  Columbia  co.,  Ga.,  1 779.  was  famous 
in  Georgia,  South  Carolina,  North  Carolina,  and  Alabama 
as  an  almanac-maker  for  nearly  half  a  century.  The  Gricr 
Ahifintiv  is  still  published.     D.  May  4,  184S. 

Grier  (Robert  Cooper  1,  b.  in  Cumberland  co.,  Pa.,  Mar. 
5,  1791;  graduated' from  Dickinson  College  in  1812;  was 
taught  classics  by  his  father,  who  was  a  thorough  scholar 
and  clergyman  ;  commenced  the  study  of  law  in  1S15  ;  was 
the  recipient  soon  of  a  large  practice.  In  1846  Prcs.  Polk 
appointed  liim  one  of  the  justices  of  the  U.  S.  Supreme 
Court.     D.  at  Philadelphia  Sept.  26,  1870. 

Grier  ("WiLLiA^r  N.),  b.  in  Pennsylvania  in  1S13;  grad- 
uated at  the  tr.  S.  Military  Academy  1S35,  and  appointed 
a  brevet  second  lieutenant  of  dragoons  in  the  army,  receiv- 
ing his  full  commission  the  following  year.  Prior  to  the 
civil  war  his  service  was  almost  constant  with  his  regi- 
ment on  the  frontier,  being  frequently  engaged  with  hos- 
tile Indians.  On  the  outbreak  of  war,  Grier,  then  a  major, 
was  assigned  to  duty  with  the  Army  of  the  Potomac  as  act- 
ing inspector-general,  but  in  thn  Virginia  Peninsula  cam- 
paign of  1862  commanded  liis  regiment.  In  ISB^j  he  was 
appointed  chief  mustering  and  disbursing  officer  of  the 
State  of  Iowa,  on  which  duty  he  continued  till  1S65,  when 
he  was  appointed  to  similar  duty  in  Pennsylvania.  In 
1870  he  retired  from  active  service.  G.  C.  Simmons. 

Gri'erson  (Benjamin  H.),  b.  at  Pittsburg.  Pa.,  July, 
18H7;  removed  at  an  early  age  to  Ohio,  and  subsequently 
to  Illinois.  During  the  civil  war  he  served  on  the  staff  of 
Gen.  Prentiss;  was  major,  subsequently  colonel,  fith  Illi- 
nois Cavalry  ;  appointed  brigadier-general  of  volunteers  in 
1S6/5,  and  major-general  1865.  His  services  as  a  cavalry 
leader  were  conspicuous,  as  such  conducting  many  import- 
ant and  successful  operations,  raids,  expeditions,  etc.  In 
July,  1866,  he  was  selected  as  colonel  of  the  10th  U.  S.  Cav- 
alry, which  position  he  still  retains.  G.  C.  Simmons. 

Gries'bach  (Johann  Jakob),  was  b.  at  Butzbach  Jan. 
4,  1715:  studied  theology  at  the  universities  of  Tubingen, 
Halle,  and  Leipsic ;  travelled  in  1769  and  1770  through 
Holland,  England,  and  France,  and  was  appointed  pro- 
fessor in  theologv  at  the  Universitv  of  .Tena  in  1776;  which 
office  he  held  tilfhis  death.  Mar.  24,  1812.  After  finishing 
the  ordinary  course  of  theology,  be  devoted  himself  almost 
exclusively  for  many  years  to  critical  researches  concern- 
ing the  texts  of  the  books  of  the  New  Testament,  the  re- 
sult of  which  was  his  edition  of  the  Xew  Testament  (Halle, 
1775-77).  which,  properly  speaking,  was  the  first  critical 
edition  ever  given,  and  which  has  been  reprinted  since  in 
many  editions.  His  works  on  other  theological  subjects  are 
of  less  importance,  though  his  Popnldre^Dogmaiik  (1779) 
reached  four  editions. 

Grirfeiifeld  (Peter)  was  born  at  Copenhagen,  Den- 
mark, in  1635.  He  was  the  son  of  a  wine-dealer,  and  his 
family  name  was  Souumacher.  He  early  came  into  the 
service  of  Bishop  Swanc  as  private  secretary  ;  ond  as  Swane 
played  a  very  conspicuous  jiart  in  the  Danish  revolution 
of  1660,  by  which  the  power  of  the  nobility  was  broken 
and  the  constitution  of  the  kingdom  changed  into  an  abso- 
lute monarchy,  a  w.iy  was  thus  opened  for  the  talent  and 
ambition  of  the  young  Schumacher.  The  bishop  recom- 
mended him  to  the  king,  Frederick  III.,  who  employed 
him  in  several  responsible  positions  in  the  government  of- 


fices. He  was  the  author  of  Lex  licr/in  Dnnica,  promul- 
gated Nov.  17,  1665.  On  his  deathbed  Frederick  III.  said 
to  his  son  and  successor,  concerning  Schumacher :  "Give 
him  power,  but  do  it  slowly;"  but  it  was  not  in  the  cha- 
racter of  Christian  V.  to  do  anything  slowly.  In  the  same 
year  he  became  king  (1670)  Schumacher  was  ennobled  un- 
der the  name  of  Griffenfeld;  in  1073  he  was  made  a  count 
and  chancellor  of  the  realm;  in  1674,  president  of  the  su- 
preme court  and  chancellor  of  the  university.  The  king 
had  great  confidence  in  him,  and  his  talents  were  noticed 
and  respected  at  the  courts  of  France  and  England.  But 
his  policy  was  in  utter  opposition  to  that  of  the  court,  and 
even  to  that  of  the  king.  The  dynasty  of  Oldenburg,  de- 
.'SL-cnding  from  Germany,  always  marrying  into  German 
families,  and  often  holding  German  possessions,  or  at  least 
claims  of  succession,  never  became  truly  Danish.  It  wished 
to  take  rank  among  German  sovereigns  and  to  make  Den- 
mark a  German  power.  The  personal  symjiathy  of  the  in- 
dividuals and  the  traditional  ambition  of  the  family  cen- 
tred in  Germany.  Now,  the  king  wished  to  wage  a  war, 
for  war  belonged  to  the  dignity  of  a  king,  as  hunting  to 
that  of  a  nobleman  :  and  the  war  had  to  be  made  in  close 
alliance  with  the  German  powers,  and  against  Sweden. 
Griffenfeld  objected  that  Denmark  was  too  exhausted  to 
carry  on  a  war  with  any  degree  of  vigor;  that  Sweden  was 
Dcnmark'sonly  natural  ally,  with  which  it  would  be  foolish 
to  quarrel ;  and  finally,  that  at  this  moment  Sweden  was  too 
powerful,  on  account  of  its  alliance  with  France,  to  be  at- 
tacked with. any  prospect  of  success.  He  was  overruled, 
and  war  was  declared  against  Sweden.  He  then  proposed 
to  attack  those  provinces  on  the  other  side  of  the  Sound 
which  Sweden  had  taken  from  Denmark  in  1660,  and  whoso 
population  still  clung  to  Denmark  with  great  affection; 
while  the  king  and  the  court  liked  better  to  attack  Pom- 
erania  and  the  other  possessions  which  Sweden  had  held  in 
Germany  since  the  Thirty  Years'  war.  He  was  overruled 
in  this  too;  and  it  was  easy  to  foresee  that  a  minister  so 
utterly  in  opposition  to  the  instincts  and  traditions  of  an 
absolute  monarch  would  not  keep  his  place  for  a  long  while, 
the  more  as  he  was  himself  rather  haughty  and  incautious. 
One  day  in  1676  he  fell  out  with  the  king,  and  the  courtiers 
hastened  to  have  him  bereft  of  his  honors  and  put  in  prison. 
Some  days  after  the  king  missed  him  badly,  and  the  alarmed 
courtiers  had  him  sent  1000  miles  away,  to  Munkholm,  a 
lonely  rock-fortress  in  the  fiord  of  Trondhjem.  The  king 
soon  forgot  him,  and  he  remained  imprisoned  for  twenty- 
three  years.  D.  May  11,  1699,  a  martj^r  for  common  sense, 
the  victim  of  a  whim.  Clemens  Petersen. 

GriTfin  [Gr.  ypiitl/].  a  fabulous  monster,  having  the  body 
and  legs  of  a  lion,  joined  to  the  back,  wings,  and  often  the 
feet  of  the  eagle.  It  was  believed,  indeed,  to  be  the  off- 
spring of  the  eagle  and  the  lion.  Learned  writers,  even 
after  the  revival  of  European  learning,  asserted  its  exist- 
ence. Aristeas,  a  very  ancient  Greek  poet,  is  credited  with 
being  the  first  to  mention  the  griffin.  Watchfulness,  swift- 
ness, and  strength  were  its  most  marked  characters.  It  is 
a  common  heraldic  bearing. 

Griffin,  tp.  of  Conway  co.,  Ark.  Pop.  458. 
Griffin,  tp.  of  Pope  co.,  Ark.  Pop.  479. 
Griffin,  post-v.,  cap.  of  Spalding  co.,  Ga.,  40  miles  S. 
of  Atlanta,  on  the  Macon  and  Western  division  of  the  Cen- 
tral R.  R.  It  has  1  national  bank,  2  savings  banks,  2  daily 
newspapers.  7  churches,  male  and  female  colleges,  free 
schools,  1  furniture-factory,  and  1  carriage  manufactory. 
A  mineral  spring  of  sulphur  water  has  recently  been  dis- 
covered. It  is  a  summer  resort  for  planters  of  South-west- 
ern Georgia.  Principal  business,  cotton.  The  annual  re- 
ceipts vary  from  25,000  to  45,000  bales.  Pop.  of  district, 
3421.         '  A.  M.  Spb:i(.:nT.s,  En.  "Daily  News." 

Griffin  (Charles),  b.  in  Ohio  1826:  graduated  at  West 
Point  1847;  entered  the  army  as  brevet  second  lieutenant 
of  artillery,  and  served  in  the  war  with  Mexico  1847-48; 
became  a  second  lieutenant  in  Oct.,  1S47.  and  first  lieuten- 
ant June,  1849.  serving  on  frontier  duty  and  against  hos- 
tile Indians.  Appointed  captain  in  1861.  he  served  during 
the  civil  war  at  the  first  battle  of  Bull  Run,  being  brevcttcd 
major  for  gallant  conduct.  Promoted  to  be  brigadier-gen- 
eral of  volunteers  June,  1SC2,  he  commanded  a  brigade  in 
the  Virginia  Peninsular  campaign,  and  distinguished  him- 
self at  Yorktown,  Gaines's  Mill,  Malvern  Hill,  etc.,  and 
subsequently  in  the  second  battle  of  Bull  Run  and  at  An- 
tietam.  In  the  Rappahannock  campaign  he  commanded  a 
division  at  the  battle  of  Fredericksburg.  Dec,  1862,  at 
Chancellorsville,  May.  186;t,  and  at  Spottsylvania.  assault 
and  siege  of  Petersburg,  and  the  various  battles  of  the 
final  campaign.  1864-65.  For  conspicuous  gallantry  in 
this  latter  campaign  he  was  brevetted  major-general  of 
volunteers.  Placed  in  command  of  the  5th  army  corps 
Apr.  1.  1865.  he  was  appointed  one  of  the  commissioners 
to  carry  out  the  terms  of  the  surrender  of  Gen.  Leo  at  Ap- 
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pomattox  t'ourt-house  Apr.  9,  1865.  Being  mustcrcil  out 
of  tUo  vuluuteor  service  Mnr.,  ISOG,  he  was  in  -luly  follow- 
ing appointed  colonel  ;ijth  Infantry,  and  couiinamleii  mili- 
tary districts  in  Toxiia  and  Louisiana.  D.  at  Galveston, 
Tex.,  Sipt.  15,  ISCr.  G.  C.  Himmoss. 

Grillin  (  Cyhis),  b.  in  Virginia  17-1'J  ;  educated  in  lOng- 
land,  and  became  connected  with  a  noble  family  tliere  by 
marriage:  a  member  of  the  Virginia  legislature;  member 
of  the  old  Congress  in  177ti-Sl  and  17S7-SS,  and  became 
its  president  in  17.SS;  elected  president  of  the  supreme 
court  of  admiralty:  held  the  oflice  of  judge  of  tbo  U.  S. 
district  court  fur  Virginia  from  17S9  until  his  death,  which 
occurred  at  Vorktown,  Va.,  Dee.  14,  ISIO, 

Griinu  (KnwAiin  Doitu),  D.  D.,  a  pulpit-orator  of  com- 
manding power,  was  b.  at  East  Iladdam,  Conn.,  Jan.  6, 
1770;  graduated  at  Vale  1790;  was  settled  at  New  Hart- 
ford, Conn.,  from  1795  to  ISOl,  at  Newark,  N.  J.,  from 
1801  to  1S09  :  was  (jrofessor  of  sacred  rhetoric  in  Andover 
Seminary  from  1S09  to  1811 ;  was  settled  in  Boston,  Mass. 
(Park  Street  cliurcb),  from  1811  to  1SI5;  at  Newark  again 
from  ISl.'i  to  IS21  ;  was  president  of  Williams  College  from 
1821  to  18:;(i;  and  d.  at  Newark,  N.  .T.,  Nov.  8,  1SS7.  lie 
published  several  works,  tlie  most  noted  of  which  is  a  Course 
of  Lcitiirea  in  I'urk  Sirirt  Vhnrch  (ISKi).  Sixty  of  his  ser- 
mons, with  a  biography  prefixed,  were  pnblishod  in  2  vols, 
by  Dr.  William  15.  Sprague  in  18,'!8.      11.  D.  lIiTcncocK. 

GrifGn  (Ezit.i  Leox.ird),  M.  D.,b.  at  nilIsboro',N.  H., 
Sept.  21,  1821;  educated  at  Dartmouth  College;  took  his 
medical  ilegree  (ISIS)  at  Berkshire  Medical  College,  I'itts- 
lield,  Mass.;  removed  to  Fund  du  Lac,  Wis.;  became  in 
1875  pres.  of  Fond  du  Lac  County  Medical  Society,  and 
in  1873  vice-president  of  tho  State  Medical  Association. 
Author  of  professional  papers,  biograi)hical  memoirs,  etc. 

Grillin  (Ghuald  .Tosf.ph),  b.  at  Limerick,  Ireland,  Dec. 
12,  ISO.'! :  went  in  182.'I  to  London  with  a  view  of  becoming 
a  dramatist,  but  the  failure  to  dispose  of  his  tragedies  A'j- 
ttirc  and  (littpjnia  obliged  him  to  become  a  writer  for  period- 
icals, liii  l/i,ll,iii,l  7V(/ttlS26);  Tides  of  ihe  MmiHter  Fchi!- 
fa?«(IS27);  The  Culltm  Bawn  {1%2S)  ;  The  Invasion;  The 
HivaU;  The  Dnhe  of  Moitinuuth,  and  other  novels  wert^ 
very  successful  and  meritorious  works.  He  also  published 
some  gooil  poetry.  In  1838  he  became  a  postulant  of  tho 
Christian  Brothers,  and  took  the  name  of  Brother  .Joseph. 
D.  at  the  North  Cork  monastery,  Ireland,  June  12,18-10. 
His  Life  has  been  written  by  his  brother. 

Griliili  (Gii.nEHOV  W.),  A.  M.,  I'li.  D.,  b.  in  Louisville, 
Ky.,  .Mar.  (I,  Is  10;  was  educated  at  tho  University  of  Louis- 
ville; and  in  ISOl  was  admilted  to  the  practice  of  law,  and 
after  some  years  of  professional  labor  became  one  of  tho 
editors  of  the  Louisville  /itdtiatrird  and  Commercial  Gazette^ 
and  was  for  a  time  literary  and  dramatic  critic  on  the  staff  of 
the  Louisville./"H/-/i<i^  Mr.  Griffin  i)ublished  in  lStJ9  a  bio- 
graphical sketch  of  G.  D.  Prentice;  edited  tho  subsequent 
revised  edition  of  Prenticeana,  in  which  he  wrote  the  Life 
of  Prentice,  which  he  afterwards  rewrote  and  enlarged  ; 
was  U.  S.  consul  at  Copenhagen  1S71-71.  .Author  of  a 
Life  of  C.  S.  7'o(W(lS73);  Duninh  Ihiiia  (187-1);  A  Viiit 
to  Slratford  (\^'i>)\  has  contributed  largely  to  periodical 
literature,  and  delivercti  a  lecture  upon  literary  and  other 
subjects;  is  a  fellow  of  the  Koyal  Society  of  Antitjuaries, 
Copenhagen. 

Grillin  (Hamilton),  M.  D.,  b.  at  Louisville,  Ky.,  Sept. 
21,  ls;i2;  was  educated  at  South  Hanover  Cidlege,  and 
took  his  medical  degree  at  the  University  of  Louisville, 
1867;  bee:ime  a  fellow  of  tho  College  of  Physicians  and 
Surgeons  1SJ8;  professor  of  materia  medica  and  thera- 
peutics in  Baker  University,  Leavenworth,  Kan.,  18j9; 
Burgeon  in  the  Confeileratc  service  1802-05;  resumed  prac- 
tice at  Louisville  Isiij;  became  in  1873  ono  of  tho  physi- 
cians of  the  city  hospital.  Author  of  Lerfitrtn  on  Materia 
Midi, 11  and  TherapeHties  and  many  scientific  papers. 

Grillith  (Wai,ti:ii  Scott),  b.  in  New  York  (,'ity  July  22, 
1808;  reuictved  in  early  youth  to  Western  New  York;  en- 
tered business-life  in  Kochcster,  where  ho  became  a  suc- 
cessful wholesale  merchant  ;  assumed  in  1812  the  extensivft 
but  embarrassed  forwarding  business  of  his  father,  and  r<s 
inoved  to  New  York  :  was  the  founder  and  (irst  president 
(18(50-72)  of  the  Home  Life  Insurance  Co.  of  Brooklyn, 
N.  Y. ;  director  in  various  savings  banks  a{  Brooklyn; 
was  for  some  years  secretary  of  the  Prospect  Park  com- 
mission ;  a  useful  ancl  influential  member  oi  the  .State  legis- 
lature and  Iho  .New  York  Chainbcr  of  Commerce,  of  ivbieh 
in  1^711  he  became  second  vice-president;  was  prominent 
in  the  work  'if  the  Christian  Commission,  the  American 
Board  of  Commissioners  for  Foreign  Missions,  and  various 
other  benevolent  an<l  business  enterprises.  D.  at  Brook- 
lyn, N.  v..  Nov.  23,  18-2. 

Griffilh  (William),  b.  in  F.nglnnd  in  IWlfl;  studied  at 
the  London   University;  went  to  India  in  1S32  us  an  as- 


sistant surgeon  :  was  a  government  collector  of  plants  aud 
birds  in  Tenasserim,  .Assam,  Bootan,  Afghanistan,  and 
Malacca,  where  ho  d.  Feb.  9,  1815.  The  name  O'riJ/iihia 
has  been  given  to  a  genus  of  rubiaceous  plants. 

GrirfiJts  (Samckl  Powki.i.),  M.  D.,  b.  at  Philadelphia, 
Pa.,  July  21.  17.'>9;  graduated  from  the  College  of  I'bila- 
delphia,  and  pursued  the  study  of  medicine  abroad  for 
three  years;  returned  to  Philadelphia  aud  commenced 
practice ;  was  chosen  vice-president  of  the  College  of  Phy- 
sicians in  1817,  aud  held  that  office  until  his  death:  be- 
came professor  of  materia  medica  in  the  University  of 
Pennsylvania  from  1792-90.  He  rendered  efficient  aid 
during  the  terrible  pestilence  of  1793  aud  the  epidemics  of 
1797-99, 1802,  and  1S05;  and  was  instrumental  in  relieving 
the  suffering  and  wants  of  the  French  immigrants  from  St. 
Domingo  in  KO.I-OI.  .-Vutbor  of  several  articles  on  hy- 
giene, etc.    D.  at  I'hiladclphia  .May  12,  1820. 

Griggs,  tp.  of  Van  Buren  co..  Ark.     Pop.  593. 

Griggs'ville,  post-v.  and  Ip.  of  Pike  co..  III.,  30  miles 
E.  of  Hannibal,  -1  miles  W.  of  Ihe  Illinois  River,  on  tho 
Hannibal  and  Naples  R.  R.  It  has  a  national  bank,  a 
newspaper,  a  public  library  of  about  2000  volumes,  a  car- 
riage aud  wagini  manufactoiy,  1  large  llouring-mill,  I  h;ir- 
row  aud  1  plough  manufactory,  3  churches,  2  large  hotels, 
1  wholesale  dry-gooils  house,  15  stores,  a  good  school,  aud 
a  silver-plating  manufactory.  Pop.  of  v.  1-450  ;  of  tp.  2C15. 

B.  L.  Strothkh,  Ed.  "Tin-:  Guigusvillk  lli;i-Li:cToit." 

Grigorio'pol,  town  of  Russia,  in  the  government  of 
Khersou,  on  the  Dniester,  was  founded  by  a  colony  of  Ar- 
menian settlers  in  1793.  who  are  mostly  engaged  in  tho 
cultivation  aud  manufacture  of  silk.     Pop.  C177. 

Grig'sby(IIiJCiiBLAii!).LL.D.,b.  at  Norfolk,  Va.,lS06; 
became  cbaucelior  of  William  and  Mary  College  in  1871. 
He  held  tho  position  of  member  of  the  Virginia  Convention 
of  1829-30,  respecting  which  he  delivered  an  address  in 
1853  before  the  Virginia  Historical  Society,  was  a  contrib- 
utor to  the  Southern  Literary  MciHenijer,  etc. 

Grill'parzerfFuAX/.),  b.  at  Vienna  Jan.  15, 1791  ;  spent 
his  life  in  a  ciuiet  way  in  his  native  city,  where  for  many 
years  he  held  a  ])osition  in  the  imperial  archives.  D.  Jan. 
20,  1872.  In  ISIO  be  brought  bis  famous  tragedy  Die  Ahn- 
f'rau  ('*The  Grandmother")  on  the  stage,  and  at  once  he 
became  the  hero  of  the  (ierinan  theatre,  a  rival  of  Koty.ebue. 
Die  Ahnfran  is  one  of  the  wildest,  most  absurd,  and  most- 
disgusting  productions  of  the  romantic  school.  It  was  tho 
delight  of  the  stupid  mass  of  theatre-goers,  who  in  this  piece 
saw  their  own  crude  and  senseless  superstitions  treated  as 
deep,  philosophical  ideas.  But  among  people  of  culture 
and  taste  it  threw  such  a  disgrace  on  the  author's  name 
that  fifty  years  had  to  pass  by  before  tho  eminent  merits 
of  his  later  works  became  fully  acknowledged.  Ho  himself 
must  have  felt  that  he  had  made  a  mistake,  for,  although 
there  still  linger  some  faint  vestiges  of  his  early  infatua- 
tions in  Koniij  Ollokar'u  CliUk  mid  Endc  (1825)  and  Mc- 
Itmiua  (1833).  in  all  his  chief  works,  Siipphn  (1819),  M,d,a 
(1822),  Den  ileeres  und  der  Liehe  Wellrn  ("Hero  and  Le- 
iindcr")  (18-10),  and  Either  (a  fragment),  he  threw  olT  all 
allegiance  to  tho  ideas  of  tho  romantic  school,  and  pursued 
an  almost  opposite  direction.  Goethe's  Iphii/enic  became 
his  model.  For  (irillparzer  was  not  an  original  genius.  Ho 
has  created  no  types.  But  he  had  a  talent  of  great  power 
and  perfect  education,  and  the  vein  which  iJocthe  had  found 
ho  worked  out  with  eminent  success.  There  is  in  Goethe's 
/pli  ii/enic  a.  repose  in  the  representation  even  of  tho  strongest 
passions,  and  a  simplicity  in  tho  expression  even  of  Ihe  pro- 
foundest  thoughts,  which  Grillparzcr  never  has  attained; 
but  he  understood  how  to  communicate  to  the  (Jreek  statue, 
without  hurling  its  antique  character,  a  life  whose  warm 
pulsations  charm  us  and  excite  our  deepest  sympathy,  and 
the  perfect  eleanuss  and  sweet  gracefulness  of  his  diction 
make  us  forget  the  intricacies  aud  subtleties  of  his  ideas. 

Ci.i:mi;s.s  Pktiiiisi'.n. 

(•rimal'di,  an  old  Guelpbie  family  of  Italy,  whoso  prin- 
cipal seat  was  ut  Genoa.  They  traced  tlieir  origin  to  one 
(i  rimoald  (  d.  7  11 ),  major-domo  to  Cbildebert  111.  (08:!-7 1 1 ), 
Merovingian  king  of  Noustria  and  Burgundy.  Tho  Gri- 
maldi  were  long  I9S0-1731)  princes  of  Moinico,  but  on  Ihe 
extinction  of  Iho  male  lino  of  the  princely  house  Ihe  lillo 
passed  to  tho  Goyen-.Matignon  line;  and  at  |iresent  (1S75) 
the  princes  of  Monaco  still  bear  tho  name  Gnmaldi,  though 
not  of  the  direct  nnile  line.  The  nnmo  became  a  common 
one  in  Italy,  as  well  as  Franco  and  Spain;  and  nmny  poets, 
artists,  scholars,  churelimen,  nobles,  generals,  and  admirals 
bore  this  name  in  Iho  Midillo  Ages. 

(;r■In<■^i,  county  of  S.  E.  Cenlrnl  Texas.  Area,  902 
square  tiiiIch.  It  is  extremely  fertile,  consisting  partly  of 
jjrairie  and  partly  of  timber  land.  Live-stock,  corn,  potton, 
and  lumlier  are  staple  products.  It  is  traversed  by  tho  Texas 
Central  K.  K.     Cap.  Andi'tson.     Pop.  13,218. 
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GRIMES— GRIMM. 


Grimes  (James  WiLsoy),  LL.D..b.  in  Deerinj^,  Ilillsboro' 
CO.,  N.  II.,  Oct.  20.  ISIO  :  d.  at  Burlington,  la.,  Feb.  7,  1872. 
The  youngest  of  eight  children,  and  of  Scotch-Irish  extrac- 
tion, he  entered  Dartmouth  College  Aug.,  1S32;  commenced 
the  study  of  law  in  Feb.,  3835,  with  James  Walker  at  Peter- 
boro*,  X.  H. ;  settled  at  Burlington  (now  in  Iowa,  then  in 
the  "  Black  Hawk  Purchase,"  which  was  attached  to  the 
Territory  of  Michigan)  May,  1S36,  and  engaged  in  the 
practice  of  law,  in  which  he  was  highly  successful;  for 
twelve  years  (1S41-53)  was  partner  with  Henry  W.  Starr. 
Ilis  first  public  service  was  as  secretary  to  an  Indian  com- 
mission held  at  Rock  Island.  Sept.  27,  1S3G.  at  which  the 
Sacs  and  Foxes  relinquished  by  treaty  to  the  U.  S.  the  lands 
lying  between  the  then  "\V.  boundary-line  of  the  State  of 
Missouri  and  the  Missouri  River,  which  were  subsequently 
added  to  that  State.  He  was  a  representative  of  I)es  Moines 
county  in  1838  and  in  1S43  in  the  legislative  assembly  of 
the  Territory  of  Iowa,  and  in  1S52  in  the  general  assembly 
of  the  State.  Reared  among  the  AVbigs,  and  sustaining  their 
general  principles,  he  earnestly  opposed  the  repeal  of  the 
Missouri  Compromise,  and  was  one  of  the  founders  of  the 
Republican  party,  while  his  whole  career  was  marked  by 
freedom  from  party  bias.  On  several  occasions  he  canvassed 
nearly  the  whole  of  Iowa  and  addressed  the  people  upon 
public  questions.  He  was  chosen  governor  Aug.,  lSo4,  for 
thp  term  of  four  years,  having  been  nominated  for  the  oflSce 
at  the  last  State  convention  of  the  Whig  party  ever  held  in 
Iowa,  Feb.  22,  18d4,  and  also  by  the  Free-Soil  Democracy. 
One  of  the  commissioners  for  founding  a  hospital  for  the 
insane  at  Mt.  Pleasant,  he  gave  careful  attention  to  that 
trust.  He  convened  the  general  assembly  in  special  session 
July,  1S;')6,  to  act  upon  land-grants  made  to  the  State  by 
Congress  for  the  purpose  of  aiding  in  the  construction  of 
railroads,  by  which  the  material  development  of  the  State 
has  been  greatly  promoted.  In  Aug.,  1Sj6,  he  addressed 
a  remonstrance  to  Pres.  Pierce  against  outrages  perpetrated 
in  Kansas  upon  former  citizens  of  Iowa.  By  the  effect  of 
a  new  constitution  his  tenure  of  office  terminated  Jan., 
1Sj8,  when  he  was  chosen  U.  S.  Senator  for  the  term  of 
six  years  from  Mar.  4, 1859.  In  Jan.,  1864,  he  was  chosen 
for  a  second  term.  He  resigned  in  consequence  of  a  fail- 
i:re  of  health  Aug.,  1869.  In  the  Senate  a  ready  and 
vigorous  debater,  but  rarely  making  a  set  speech,  he  gave 
close  attention  to  public  business,  especially  to  subjects 
entrusted  to  committees  of  which  he  was  a  member,  par- 
ticularly pensions,  the  affairs  of  the  District  of  Columbia, 
and  naval  affairs.  He  initiated  the  first  practical  act  of 
emancipation  after  the  outbreak  of  the  civil  war  by  secur- 
ing an  order  from  the  secretary  of  war  which  set  free  a 
large  number  of  escaped  slaves  confined  in  tlie  jail  of  the 
District  of  Columbia  July  4,  1861.  His  principal  speeches 
in  Congress  were  on  the  achievements  of  the  Western  naval 
flotilla  Mar.  13, 1862,  and  on  the  surrender  of  slaves  by  the 
army  Apr,  14,1862.  He  became  a  recognized  authority  in  all 
matters  pertaining  to  the  navy.  He  first  suggested  in  the 
Senate  the  introduction  of  iron-clad  vessels  into  the  navy, 
July  19.  1861.  The  establishment  of  a  navy-yard  at 
League  Island,  the  return  of  the  Xaval  Academy  to  An- 
napolis from  Newport,  and  the  establishment  of  a  national 
armory  at  Rock  Island  were  largely  due  to  his  advocacy. 
In  the  impeachment  trial  of  Pres.  Johnson  ho  regarded 
himself  as  acting,  not  in  a  representative  capacity  but  as  a 
jud^e,  and  gave  his  opinion  that  the  President  was  not 
guilty  of  an  impeachable  offence  by  reason  of  anything 
alleged  tn  the  articles  preferred  against  him.  During  that 
trial  he  was  stricken  down  by  an  attack  of  paralysis,  and 
came  into  the  Senate  chamber  and  recorded  his  vote  as  an 
act  of  public  duty  and  in  the  exercise  of  severe  fortitude 
and  a  determined  moral  energy.  With  reference  to  the 
obloquy  cast  upon  him  for  this  vote  he  said  in  a  letter  of 
Jan.  29,  1S69,  '*  Neither  the  honors  nor  the  wealth  of  the 
world  could  have  induced  me  to  act  otherwise  than  I  did; 
and  I  have  never  for  a  moment  regretted  that  I  voted  as  I 
did.  I  shall  always  thank  God  that  He  gave  me  courage 
to  stand  firm  in  the  midst  of  the  clamor,  and  by  my  vote 
not  only  to  save  the  Republican  party,  but  prevent  such  a 
precedent  being  established  as  would  in  the  end  have  con- 
verted ours  into  a  sort  of  South  American  republic,  in 
which  there  would  be  a  revolution  whenever  there  hap- 
pened to  be  an  adverse  majority  in  Congress  to  the  Presi- 
dent for  the  time  being."  After  long  and  painful  prostra- 
tion, and  a  residence  of  two  years  in  Europe,  with  tempo- 
rary intervals  of  improved  health,  he  d.  suddenly  of  heart 
disease.  Joseph  Henrv. 

Grimes's,  tp.  of  Pike  co.,  Ala.     Pop.  1600. 

Grimke  (FREnEniCK),  b.  at  Charleston,  S.  C.  Sept.  1. 
1791  ;  graduated  at  Yale  College  (1810):  judge  of  the  Ohio 
supreme  court  1836—41.  Author  of  Xature  and  Teudencies 
of  Free  IitstifHtions,  also  of  an  essay  on  Ancient  and  Modern 
Literature.     D.  at  Chillicothe,  0.,  Mar.  8,  1863. 


Grirake  (John  FArciiERArn),  LL.D.,  a  jud-o  of  the 
supreme  court  of  South  Carolina;  was  elected  to  the  oCTicc 
of  colonel  in  the  Revolutionary  war.  Author  of  a  Iieri-:ed 
Edition  of  the  Luics  of  South  Carolina  to  1789^  A  Prolate 
Director)/,  etc.     D.  in  iSI9. 

Grimk^  (Thomas  Smith),  LL.D.,  b.  at  Charleston,  S.  C, 
Sept.  26,  17SGj  graduated  from  Yale  College  in  the  class  of 
1807,  and  at  once  took  up  the  study  of  law  in  Charleston, 
S.  C,  where  he  suou  rose  to  eminence  as  a  lawyer.  In  1.S26 
he  delivered  a  speech  in  the  State  senate  on  the  tariff  ques- 
tion in  favor  of  the  general  government,  and  an  argument 
on  the  constitutionality  of  the  South  Carolina  Test  act  of 
1834.  He  became  one  of  the  best  classical  scholars  in  the 
country,  yet  maintained  that  neither  classics  nor  mathe- 
matics should  enter  the  list  of  studies  for  general  education 
in  this  country.  Author  of  several  addresses  before  Sun- 
day-schools, peace  societies,  etc. ;  Reflections  on  the  Cha- 
racter and  Objects  of  all  Science  and  Literature  (3  addresses 
with  notes  and  appendix,  New  Haven,  1831).  D.  near 
Columbus,  0.,  Oct.  11,  1834. 

Grimm  (Fr.rEDRicn  Melchior),  Baron,  a  literary  ad- 
venturer of  more  ambition  than  talent,  and  more  shrewd- 
ness than  character,  a  German  by  birth  and  education,  but 
a  Frenchman  by  residence,  was  b.  at  Ratisbon,  Bavaria, 
Dec.  25,  1723,  and  studied  at  the  University  of  Lcipsie. 
Having  failed  sadly  with  his  tragedy  Banise,  he  went  to 
Paris  as  tutor  in  a  noble  family,  and  here  he  succeeded. 
Rousseau  made  him  acquainted  with  Diderot,  D'Alembert, 
D'Uolbach,  and  other  literary  celebrities.  Count  Friesen,  to 
whom  he  had  become  private  secretary,  introduced  him  in 
the  most  elegant  salons.  Voltaire  made  him  famous  by  ex- 
claiming, after  reading  his  pamphlet  Le  ^y^tit  prophete  de 
Jioemishhroda  (1753):  **De  quoi  s'avise  done  ce  Bohemien 
d'avoir  plus  d'esprit  que  nous?"  He  now  became  the  reg- 
ular correspondent  of  Catharine  II.  of  Russia,  Gustavus 
III.  of  Sweden,  Stanislas  of  Pokind,  and  other  sovereigns, 
and  his  letters  give  a  minute  chronicle  of  French  literature 
from  1753  to  1790.  In  1776  he  was  made  a  baron  and  am- 
bassador from  the  duke  of  Saxe-Gotha  to  the  French  court, 
but  in  1 792  he  had  to  leave  France  with  the  rest  of  the  for- 
eign diplomats.  He  retired  to  Germany,  where  Catharine 
II.  gave  him  a  pension  and  some  shadow  of  a  diplomatic 
position.  D.  Dec.  19,  1807.  A  complete  edition  of  his  Cor- 
rcspondancc  littera'ire,  philoaojihique,  et  critique  was  pub- 
lished in  15  vols,  in  Paris  in  1829;  the  Germans  have  felt 
satisfied  with  an  abridgment  in  2  vols.,  1823.  It  is  very 
common  to  find  this  Corre»pondance  praised  both  by  French 
and  German  critics,  but  it  is  very  rare  to  find  it  used. 
The  reason  of  this  last  peculiarity  is  that  it  does  not  con- 
tain anything  which  cannot  be  had  easier  and  better  from 
other  sources.  The  most  interesting  thing  connected  with 
Grimm  is  the  picture  which  Rousseau  gives  of  him  in  his 
Confessions,  greatly  exaggerated,  but  nevertheless  strik- 
ingly true.  Clemens  Petersen. 

Grimm  (Jakob  Lrnwic),  a  celebrated  German  philol- 
ogist and  archaeologist,  was  b.  at  Ilanau  Jan.  4,  1785  ; 
studied  law  at  Marburg  1802  ;  received  in  1S05  an  office  in 
the  war  department  of  Hesse;  accompanied  in  1814  the 
Hessian  ambassador  to  the  Congress  of  Vienna;  went  in 
1815,  under  Prussian  authority,  to  Paris  to  reclaim  such 
manuscripts  as  Napoleon  had  carried  away  from  German 
libraries;  became  in  1S16  librarian  at  Cassel,  and  in  1830 
professor  at  Gottingen.  When  in  1837  the  Hanoverian 
king  abolished  arbitrarily  the  constitution,  Grimm  signed 
a  protest  against  the  measure,  and  was  dismissed,  but  in 
1841  received  a  chair  at  the  L^niversity  of  Berlin,  which  he 
filled  till  his  death.  Sept.  20,  1863.  He  began  his  literary 
career  in  1811  with  Ccher  den  altdeutschen  Meisterf/esan;^, 
which  in  1819  was  followed  by  his  Deutsche  Grammatik 
(unfinished),  in  1828  by  his  Deutsche  Rerhisalterthumer,  in 
1840  by  his  Weisthumery  and  in  1844  by  his  Deutsche  Myth- 
olorfie.  Each  of  these  works  was  a  new  departure  in  its 
respective  field,  and  exercised  powerful  influence  not  only 
over  science,  but  on  the  people.  But  besides  these,  and  a 
great  number  of  minor  essays  and  archaeological  researches 
and  collections  undertaken  in  connection  with  his  brother, 
his  two  principal  works  are  Geschichte  dcr  Deulschcn 
Sprarhe  (1848)  ^inA  Dentsches  ^Yij^tcrhuch  (1852).  The 
former,  a  history  of  the  German  language,  is  not  only  a 
comprehensive,  almost  exhaustive,  representation  of  its 
subject,  but  it  is  of  paramount  importance  for  all  linguist- 
ical  study  on  account  of  the  brilliant  discoveries  it  contains, 
by  which  some  of  the  fundamental  laws  for  the  develop- 
ment of  a  language  are  established.  The  latter,  a  diction- 
ary of  the  German  language,  is  arranged  on  a  broader  plan 
than  any  other  dictionary,  and  is  executed  with  infallible 
correctness  and  an  astonishing  learning.  Only  the  first 
volumes,  to  the  word  Garten,  were  finished  when  death 
overtook  him,  but  very  rich  materials  were  left  to  bis  suc- 
cessors. 
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Grimm  (Karl  Wilhelm).  brother  of  Jakob  Lmlwig, 
was  i».  lit  JliLimu  Feb.  24.  1786;  studied  law  at  Marburj;, 
and  followed  his  elder  brother  as  librarian  and  professor  at 
Cassel,  (itittiuj;ou,  and  Bcrliu,  where  ho  d.  Dec.  10,  1S.'>9. 
AUhoii;^h  a  philoloj^ist  and  arcba-oloj^ist  like  his  brother, 
and  taking  part  with  him  in  all  his  studies,  and  dividing 
the  labor,  ho  seems  to  have  been  more  attracted  to  the 
poetical  side  of  the  questions  which  the  two  brothers  raised 
and  answered.  The  most  important  of  his  indepcndeut 
works  are  AltdUni«':hc  HcUhnlicder,  Bufladen  iind  Mlirchen 
(1811);  Utler  die  DcHtacken  /i'm/igm  (1821) ;  Die  iJcutsrfien 
Jleldennage  (1829),  his  principal  work;  iJer  Grosse  Jioern- 
gartcn  (IS.'U);  Vaa  liolandsfied  (1838);  Konrade  von 
Wiirzbttiff  (1849);  AUdentachc  Gespr'dche  (1851).  In  con- 
nection with  his  brother  he  edited  Kutdcr-  und  Hans- 
mdrchrn  (1S12).  one  of  the  loveliest  collections  of  fairy 
and  other  popuhir  talcs;  Altdfufacfic  Wiildcr  (ISlli-lG); 
VtutKcIiP  S'a'jen  (1816-18);  and  ho  took  ptirt  with  all  his 
strength  in  the  preparation  of  tho  dictionary. 

Grim'ma,  town  of  Germany,  in  the  kingdom  of  Sax- 
ony, on  the  Muldc,  has  extensive  manufactures  of  shoes  and 
linens,  and  a  trade  ic  wood  and  yarn.     l*op.  5879. 

(Jrimm's  Law,  the  principle  laid  down  by  J.  L. 
(Jrinun  that  appears  to  regulate  the  interchange  of  conso- 
nants of  the  mute  species  among  the  Indo-European  lan- 
guages. For  example,  the  consonants  p.  b,  and  /  in  (1) 
Latin,  Greek,  and  Sans;;rit  become  in  (2)  Gothic/.^,  and  ft; 
and  in  (M)  old  High  German,  />,/.  and;;.  So  the  dentals 
(,  d,  th  {\)  become  (2)  th.  t,  d;  and  (;3)  rf,  r,  t;  while  (U  A', 
g,  and  ch  become  (2)  ky  k,  and  */,  and  (3)  (j,  ch,  and  k.  This 
rule,  though  useful,  is  far  from  being  infallible. 

Grims'by,  a  post-v.  and  tp.  of  Lincoln  co.,  Ont..  Can- 
ad:i,  un  Lake  Ontario  and  on  the  Great  Western  Railway, 
10  miles  E.  S.  K.  of  Hamilton.  Fruit-culture  and  the  wine- 
man\ifacturc  are  important  industries.     Pop.  about  800. 

<nrin'del\vald,  a  v.  of  tho  canton  of  Berne.  Switzer- 
land, 3a  miles  S.  K.  of  Berne,  in  a  valley  just  N.  W.  of  tho 
great  mountains  Eiger,  Mettcnbcrg,  and  the  Wcttcrhorn, 
between  which  descend  the  upper  and  lower  glaciers  of 
Grindelwald.  The  mauuiaeture  of  kirschwasscr  and  tho 
herding  of  cattle  are  the  chief  industries  of  Grindelwald, 
which  is  an  interesting  point  for  the  tourist,  and  is  thereforo 
much  visited  in  summer.     Pop.  3Lio. 

Grind'ing  and  Crush'ingMachi'nery.  Grinding 
and  crushing  (or  pulveriziu'^)  processes  and  ajtparatus  arc 
used  in  nearly  every  branch  of  industry,  and  a  largo  va- 
riety of  machinery  belonging  to  these  classes  has  been  de- 
signed anil  constructed.  The  reduction  of  large  masses  to 
tho  state  of  powder  usually  involves  the  use  both  of  crush- 
ing and  of  grinding  apparatus.  Crushing  machinery  usu- 
ally reduces  tho  size  of  masses  or  breaks  up  fragments  by 
eimplc  pressure.  Such  action  is  best  in  the  reduction  of 
hard,  brittle,  non-fibrous  substances.  Grinding  machinery 
acts  by  compression,  combined  with  a  lateral  action.  Such 
attrition  is  better  aihipted  to  produce  extreme  fineness  of 
division  tlian  simple  crushing;  and  where  tho  material  to 
bo  ground  is  organic,  particularly  if  fibrous  and  tenacious, 
this  is  the  only  satisfactorily  efficient  method.  Pulveriza- 
tion of  hard  substances  is  also  frequently  effected  by  per- 
cussive action. 

In  breaking  up  hard  materials  existing  naturally  in 
niasies — as,  for  example,  minerals  and  the  metallic  ores — 
the  lirst  operulitni  is  usually  that  of  blasting.  Holes  arc 
drilled  to  a  depth  of  from  a  few  inches  to  twenty  feet,  ac- 
cording lo  the  nature  of  the  material  and  tho  scale  upon 
which  the  work  is  prosecuted.  For  this  work  drills  worked 
by  steam  or  by  compressed  air  are  now  fieiiuontly  used, 
effecting  very  great  cronomy  over  hand-labor.  These  holes 
aro  charged  with  explosive  materials,  which  being  fired,  tho 
mass  is  rent  into  fragments.  Tho  larger  pieces  are  blasted 
again,  and  all,  when  .sufficiently  reduced  in  size  to  permit 
it,  are  broken  up  by  the  workmen  witli  blows  of  henvy 
hammcrs  or  liy  crushing  machinery.  Tho  etimip-nnlf,  shnwii 
in  Fig.  1,  is  one  of  tho  oldest  and  most  generally  known 
forms  of  crushing  a[^ 
]>aratus.  A  heavy  mass 
of  chill4-<l  v:iA  iron  B  is 
secured  upon  the  lower 
end  of  a  strong  vertical 
beam  K,  whicli  also 
carries,  near  the  upper 
extremity,  a  bracket  K, 
which  is  engaged  by  a 
cam  I>,  which  lifts  it  to 
the  ref|uired  height. 
This  beam  is  guidi'd 
by  a  suitable  frame  F 
G,  ancl  the  lifting  is 
done  by  a  cam  or  by  a 
series  of    cams  which  Stamp-mill. 
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aro  keyed  upon  and  revolve  with  a  horizontal  shaft  A, 
driven  by  a  steam-engine  or  other  prime  mover.  A  shield 
C  of  wood  or  metal  protects  the  workmen  aj^ainst  injury 
by  flying  fragments.  i>  represents  the  ore  flowing  under 
tho  stamp-heads,  which  crush  it  against  the  floor  H.  A 
stream  of  water  I  usually  flows  over  tho  minerals,  carry- 
ing off  the  fine  particles,  and  also  preventing  the  rising 
of  dust.  Usually,  a  series  of  such  stamjis  are  placed  side 
by  side,  all  operated  by  a  singlu  shaft,  and  forming  what 
is  called  a  "  battery."  In  this  case  they  are  so  arrangej, 
by  tho  adjustment  of  the  elevating  cams  upon  the  shaft, 
as  to  make  their  combined  action  in  resisting  the  driving 
power  as  uniform  as  possible.  Where  two  are  worked 
by  ono  shaft,  their  cams  are  set  opposite  each  other;  where 
three  or  four  or  six  form  a  battery,  their  cams  are  so  set 
as  to  make  angles  of  120",  90°,  or  60°  with  each  other. 
The  stamps  are  also  sometimes  arranged  in  a  circle  about 
a  central  vertical  shaft  carrying  a  single  lifting-cam  which 
operates  all.  This  form  of  stamp-mill  is  becoming  very 
generally  used  in  tho  U.  S.  Its  advantages  are  obviously 
compactness,  less  cost  with  equal  efticicncy,  and  rather  less 
driving  power. 

A  modification  of  tho  steam-hammer,  resembling  some- 
what that  used  in  forging  iron,  is  sometimes  used  as  a 
steam-stamp.  When  properly  designed  it  is  very  effective 
iu  breaking  up  boulders  and  masses  too  small  to  be  cheaply 
broken  by  the  use  of  gunpowder,  and  too  largo  and  too 
hard  to  bo  crushed  by  ordinary  stamps  or  other  breaking 
apparatus.  The  stamp-heads,  in  the  ordinary  form,  aro 
often  made  to  revolve,  so  as  to  change  their  positions  with 
each  blow.  A  battery  of  five  stamps,  running  on  quartz, 
crushes  about  200  bushels  in  ten  hours.  The  pestles,  or 
stamp-heads,  weigh  2j0  to  000  pounds.  They  are  mounted 
on  white  oak  or  hickory  beams  6  inches  square  in  section, 
and  making  100  blows  per  minute,  with  a  fall  of  10  or  12 
inches.  As  an  average,  two-horse  power  is  required  per 
head. 

Coruiak  CrusfierSyOT  rolls,  somewhat  similar  to  those  used 
in  iron-works,  are  sometimes  used  for  cruslnng  ores  and 
stones. 

Where  it  is  not  essential  that  the  material  shall  be  com- 
pletely powdered,  or  in  the  reduction  to  small  pieces  of 
masses  already  broken  to  moderate  size,  as  in  the  breaking 
up  of  largo  pebbles  in  road-making,  or  in  metallurgy  iu  tho 
preparation  of  coarse  material  for  the  more  complete  com- 
minution effected  by  stamps  or  by  milts,  stnuc-hrcakers  are 
much  used.  These  machines,  by  the  exertion  of  immense 
crushing  force,  crumble  the  hardest  known  rocks,  and  ores 
broken  liy  them  are  generally  better  prepared  for  subse- 
quent operations  than  are  those  treated  by  stamps.  Tho 
fragments  are  given  a  more  uniform  size,  have  a  cleaner  tVac- 
ture,  and  are  freer  from  dust,  than  when  produced  by  tho 
latter  maehines.  In  all  varieties  of  stone-breakers,  the 
crushing  force  is  exerted  through  an  extremely  small  range, 
and  intermittently. 

Fig.  2  represents  the  Blake  stone-crusher,  an  example 
of  this  variety  of  machinery,  the  drawing  exhibiting  a 
longitudinal  section,  such  as 
wouhl  be  obtained  by  remov- 
ing one  side  of  the  main 
frame  A  A.  The  circle  at  D 
exhibits  a  section  of  the 
(Iriving-shaft,  with  the  ec- 
ri-ntric  which  actiiates  tho 
pitman  or  connecting-rod  F, 
giving  it  a  vertical  moliim, 
and,  tlirongh  it,  working  tho 
toggle-joint  ('  C  This  el- 
liow,  or  to^'gle-joint,  acting 
against  the  movable  jaw  J 
on  tho  ono  side,  and  the  fixed  abutment,  or  frame  of  the 
machine,  on  tho  other,  forces  the  former  tttwanl  tho  fixed 
jaw  11,  crushing  any  nniterial  which  may  have  been 
thrown  into  the  intervening  space  from  above.  N  is  a 
wedge  which  by  means  of  the  screw  attached  can  bo 
raised  or  lowered  to  diminish  or  to  increase  tho  size  of 
product.  B  represents  tho  fiy-wheel,  and  ('  llie  driving- 
pulley.  Tho  faces  of  Ihe  jaws  are  protected  by  renuivablo 
plates,  wbii-h  sustain  all  of  the  wear  produced  by  abrasion. 
A  spring  of  rubber,  L.  withdraws  the  swinging  jaw  when 
it  has  made  its  forward  movement,  and  tho  locgle  releases 
it.  The  action  of  iho  macliino  is  as  follows:  The  material, 
being  already  broken  to  ii  si/i<  which  admits  of  its  being 
placed  Iietwecu  tho  jaws,  is  thrown  into  the  machine,  and 
tho  movable  jaw,  swinging  througli  a  snuill  arc  at  each 
revolution  of  the  fly-whoel  shaft,  fractures  tho  pieces,  and 
tlioy  drop  until  cuu;;bt  in  Iho  narrower  space  below,  and  tho 
next  apjjroiich  of  ilio  pendent  jaw  produces  now  fractures, 
and  aj;ain  it  releases  liiotn.  Tlie  pirees  finally  bectune  suf- 
lieiontiy  small  to  fait  out  thriMi;;h  llie  opening  at  the  bot- 
tom, which  is  adjusted  by  tho  wedge  O  to  tho  proper  width 
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to  suit  the  individual  case.  The  momentum  of  the  fly- 
wheel, which  makes  from  100  to  2o0  revolutions  per  min- 
ute, and  the  great  leverage  obtained  hj  the  use  of  the  knee- 
joint,  enable  such  a  machine  to  exert  a  crushing  force  which 
is  only  limited  by  the  strength  of  the  frame.  AVith  argilla- 
ceous minerals  water  is  used  to  ensure  free  discharge. 

Various  forms  of  rock-breaking  machines  have  been  de- 
signed, all  of  which  embody  the  principles  illustrated  by 
the  machine  just  described  as  a  typical  example  of  the 
class.  The  work  done  varies  from  a  half  ton  per  hoiir,  in 
the  smallest  machines  reducing  to  coarse  sand,  up  to  twelve 
or  fifteen  tons  with  the  larger  sizes  doing  less  complete 
work.  The  power  required  varies  from  one-half  to  one  and 
a  half  horse-power  per  ton  of  product  per  hour. 

Fig.  3  represents  an  example  of  that  class  of  machinery 


Whelpley.JcStorer  Crusher. 

in  which  crushing  is  produced  by  percussive  action — the 
Whelpley  &  Storer  crusher.  It  consists  of  a  cylinder  or 
tub-shaped  vessel  ^-U  or  40  inches  in  diameter,  made  in 
sections  of  heavy  iron  plates,  and  perforated  with  holes  of 
three-fourths  of  an  inch  in  diameter,  or  larger,  as  may  be 
determined  by  the  nature  of  the  material  and  the  fineness  of 
division  desired.  The  topof  the  cylinder  is  of  thick  cast  iron, 
and  contains  an  opening  through  which  the  material  to  be 
broken  falls  from  a  hopper  placed  above.  The  bottom  of 
the  cylinder  is  detached,  and  revolves  about  a  vertical  shaft, 
which  is  supported  by  a  step-bearing  below.  It  extends 
upward  through  the  top  of  the  cylinder,  and  is  driven  by 
a  belt  running  upon  a  pulley  at  the  up])er  end.  On  this 
cylinder  bottom  or  table  are  bolted  several  heavy  blocks 
of  iron  faced  with  steel.  The  cylinder  just  described  is 
surrounded  by  an  enclosure  which  receives  and  retains 
the  crushed  material  thrown  out  by  the  machine.  AVhen 
in  operation  the  table  carrying  the  blocks  or  "hammers," 
and  which  forms  the  bottom  of  the  cylinder,  is  set  in  mo- 
tion, revolving  at  the  rate  of  from  10l)0  to  1500  turns  per 
minute.  The  material  to  be  crushed  is  fed  into  the  hopper, 
and,  falling  into  the  cylinders,  meets  the  whirling  hammers, 
and  is  at  once  broken  up  by  collision  with  their  edges  and 
faces  and  by  mutual  impact,  and  is  then  thrown  out,  through 
the  perforations  in  the  sides  of  the  cylinder,  into  the  sur- 
rounding chamber.  The  size  of  the  pieces  is  determined 
by  the  diameter  of  the  holes  in  the  cylinder.  The  larger 
proportion  usually  are  of  about  two-thirds  the  diameter  of 
these  holes.  The  hammers  and  their  steel  faces  are  so  at- 
tached that  they  may  be  readily  removed  when  the  former 
are  broken  or  when  the  latter  become  worn  out.  and  new 
ones  may  be  put  in  their  places.  From  5  to  10  tons  of  ma- 
terial are  crushed  per  hour  by  these  machines  in  average 
work,  when  the  entering  pieces  average  between  4  and  5 
inches  in  diameter.  The  power  required  to  drive  these 
machines  is  stated  to  average  one  and  a  half  horse-power 
for  each  ton  nf  broken  material. 

Materials  requiring  to  be  more  thoroughly  comminuted, 
or  to  be  reduced  to  the  state  of  fine  powder  or  of  flour,  are 
usually  ground  in  mills  such  as  are  hereafter  to  be  described. 
Fibrous  substances  and  organic  materials  generally  are  not 
readily  crushed  by  the  machinery  above  sketched.  For 
simply  crushing  sugar-cane  and  similar  substances,  where 
the  cellular  or  porous  mass  is  to  be  compressed  and  broken 
to  expel  the  contained  liquid,  a  set  of  rolls  such  as  are 
shown  in  Fig.  4  is  used.  These  rolls  are  of  cast  iron,  and 
are  from  one  and  a  half  to  three  feet  in  diameter,  arranged 
as  shown  in  the  sketch,  one  being  placed  above  and  between 
the  two  others.  The  cane  is  fed  between  the  rolls  R  K^ 
from  an  apron  P.  Passing  under  the  rolls,  it  is  guided  by 
a  plate  arranged  for  that  purpose,  between  R  and  K^.  and 
then,  the  juice  being  thoroughly  expressed,  the  crushed 
cane  {or  "bagasse."  as  it  is  called)  falls  clear,  led  by  the 
tail-trough  T.  The  effect  of  the  action  of  the  first  pair  of 
rolls  R  R^  is  to  crush  the  cane,  and  the  succeeding  heavy 


pressure  exerted  by   R»  and   R2  expresses  the  juice  very 
completely.     The  juice  falls  into  a  trough  below,  which 


Fig.  4. 


Vertical  Seed-mill. 


Rolls  for  crushing  sugar-cane. 

leads  it  to  a  reservoir  conveniently  situated  to  receive  it. 
The  heavier  mills,  which  are  made  for  large  plantations,  do 
the  best  work.  A  good  mill  expresses  from  70  to  7o  per 
cent,  of  tho  juice  of  the  cane.  The  larger  the  rolls,  the 
slower  their  speed,  and  the  heavier  the  pressure  exerted  by 
them,  the  more  perfectly  is  the  work  done.  They  are  often 
made  very  large  and  immensely  strong.  A  mill  having 
rolls  40  inches  in  diameter  and  G  feet  long,  making  three 
revolutions  per  minute,  requires  a  driving  power  of  60  or 
70  horses,  and  expresses  20  tons  of  cane-juice  per  day. 

Fig.  5  represents  a  form  of  mill  which  is  also  used  prin- 
cipally for  crushing  organic  materials,  for  expressing  oil 
from  seeds,  and  for  similar  work.  It  is  also  used  in  grind- 
ing chocolate,  in  mixing  mortar,  and  in  kneading  clay  for 
brick  or  porcelain  manufacture.  A  and  B  are  two  mill- 
Pjq  5  stones     revolving     on 

horizontal  axes  a  h, 
which  are  held  in  po- 
sition by  hearings  fas- 
tened by  bolts  to  the 
framework  of  the  ma- 
chine. The  vertical 
shaft  C  revolves  in 
bearings  steadied  by 
the  framework  above, 
TT  and  its  weight,  with 
that  of  its  appurten- 
ances, is  carried  by  a 
step  at  its  lower  end. 
Keyed  upon  this  shaft 
is  a  strong  cast-iron  disk,  having  a  high  flange  around 
its  edge.  Fitted  to  this  disk,  and  well  bedded  upon  it,  is 
a  thick  stone  E  E.  upon  which  the  mill-stones  A  B  rest. 
The  vertical  shaft  C  is  driven  by  a  bevel-wheel  at  its 
lower  extremity,  and  carries  with  it  the  horizontal  table 
E  E.  The  material  to  be  crushed  is  thrown  upon  the 
table,  and  as  the  latter  revolves  the  former  is  carried 
under  the  millstones,  which  revolve  by  contact,  and  is 
crushed  and  ground  by  the  weight  of  the  stones  and  by 
the  slight  twisting  action  arising  from  the  combination  of 
the  relative  motion  of  the  two  sets  of  stones  in  the  vertical 
and  the  horizontal  plane.  In  a  better  form  of  this  mill  the 
bed  or  table  is  fixed,  and  the  axle  carrying  the  vertical 
stones  is  attached  to  the  vertical  spindle  and  revolves  with 
it.  Where  the  stones  are  small  and  their  orbit  is  of  large 
diameter,  the  action  is  almost  purely  that  of  crushing,  but 
where,  as  is  customary,  the  millstones  areof  hirge  diameter 
and  revolve  in  small  orbits,  the  action  combines  grinding 
with  crushing.  The  hydraulic  jiress  is  ofte'n  used  as  a  sub- 
stitute for  this  form  of  mill.  In  crushing  and  kneading 
soft  materials,  as  paints  or  chocolate,  the  stones  have  a 
diameter  of  24  or  ^^0  inches,  but  when  designed  for  break- 
ing ore  or  for  crushing  seeds  containing  oil,  they  are  given 
a  diameter  of  5  feet.  They  make  from  three  to  five  or  sis 
revolutions  per  minute.  The  stones  are  made  of  some  hard 
rock,  as  granite,  gneiss,  or  trap,  or  occasionally  of  cast 
iron.  Slaking  five  revolutions  per  minute,  the  heavier 
stones  require  about  five  horse-power  to  drive  them  over 
materials  offering  moderate  resistance. 

When  a  thorough  pulverization  of  materials  is  desired 
mills  of  various  kinds,  in  which  the  action  is  purely  that 
of  grinding,  are  generally  used.  An  exception  to  the  gen- 
eral rule  exists  in  the  pulverizer  of  Whelpley  &  Storer, 
shown  in  Fig.  6.  This  machine  is  only  intended  for  the 
reduction  to  fine  powder  or  to  dust  of  such  materials  as 
sand,  gravel,  or  crushed  ore.  The  material  is  fed  regularly 
and  automatically  into  the  machine  from  the  hopper  above, 
and,  entering  tho  cylinder,  encounters  the  swifti}'  revolving 
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"paddles,"  and,   becoming  entangled  among  the  accom- 
panying and  surrounding  eddies  and  whirlwinds  of  air, 

Fig,  C. 


Whelpley  A  Storor  Pulverizer. 

the  particles  are,  hy  mutual  attrition  and  collision,  ground 
into  somotimcs  impalpable  powder.  The  coarser  particles 
thrown  out  are  found  to  have  rounded  surfaces,  instead  of 
broken  faces  and  sharp  edges,  as  would  be  the  case  were 
they  simply  crushed.  The  velocity  ot'  the  pmlilles  is  about 
two  miles  per  minute.  The  dust  is  drawn  out  by  a  suction- 
fan  or  blower  at  the  end  of  the  cylinder  opposite  the  feed 
apparatus.  One  of  these  machine.^,  one  foot  in  diameter, 
requires  a  power  <if  three  hor.ses.  Those  of  two  feet,  two 
and  a  half,  and  three  and  a  half  feet  diameter  are  rated  at 
nine,  twelve,  and  eighteen  horse-power  respectively.  The 
weight  of  the  jimduct  and  its  fineness  are  determined  by 
the  rate  of  feeiling  and  the  speed  of  the  blowing-fan.  It 
maybe  given  any  degree  of  jnilverization,  from  that  of  Cue 
sand  to  that  of  an  impalpablr  jtowder. 

For  grindinj;  coffee  and  spiees,  dry  paints, soft  ores,  solid 
chemicals,  and  easily  crushed  substances  in  general,  mills 
with  grinding  surfaces  of  cast  iron  are  commonly  use<l. 
In  these  mills  the  rubbing  faces  of  the  nutal  are  usually 
corrugated  or  rilibed  in  a  manner  and  to  a  degree  which  is 
determined  by  the  nature  of  the  work  to  be  done.  Fig.  7 
exhibits  a  mill  of  this  class,  such  as  is  designed  specially 
Yic.  7. 


Suit  and  Spice  Mill, 
fur  grinding  suit  and  soft  ores.  The  conc-sha]ied  grinding 
portion,  or  "atone,"  A  A,  is  of  chilled  iron,  and  the  sur- 
rounding casing  It  IJ  is  uf  the  same  material.  The  furm 
given  bt>th  surfaces  is  such  that  tiie  aeliMiiH  of  gravity  iind 
of  centrifugal  force  combine  to  urge  the  grotiiid  nmterial 
downward  and  into  closer  contact  with  tho.se  surfaces.  The 
grinding  cone  is  capable  (»f  adjustnieni  verlieiilly  l>y  meaiiH 
of  the  fcrewcd  bar  ('  carried  in  the  hollow  portion  of  (tie 
vertical  shaft  I>,  anil  turm-d  by  means  of  tlie  horizontal 
handle  at  the  top.  The  <-otuu'clion  In  tvvtt  n  thin  bar  and 
\i.i,.  I  I. -I:. 


the  cone  is  made  by  means  of  a  "cotter"  passing  through 
a  slot  cut  in  the  shaft,  which  has  the  necessary  length  to 
permit  the  vertical  motion.  The  bevel-gear  E  on  the  hori- 
zontal driving-shaft  is  not  keyed  in  its  place,  but  is  secured 
by  taper  keys  which  hold  only  by  friction.  Should  too 
heavy  a  retrain  come  upon  the  maehine,  it  slips  on  the  shaft, 
antl  thus  prevents  injury  of  the  mill. 

Another  form  t>f  mill  which  lias  been  extensively  used  in 
the  U.  S.  is  that  ui'  IJogardus.  This  is  shown  in  section  in 
Fig.  8,  where  c  c  is  the  lower  jihite  driven  by  a  vertical 
shaft  revolving  in  the  bearing  A,  and  supported  by  the  step 
(/,  and  counterbalanced  by  the  weighted  lever  n  b,  by  means 
of  which  the  reijuircd  pressure  is  upjdied  with  steadiness 
and  uniformity.  The  upper  plate,  similar  in  form  to  the 
lower,  is  cajiablc  of  taking  up  a  motion  of  revolution,  also, 

Fig.  8. 


n  ul  ilugardus  Mill, 

about  a  centre  out  of  line  with  the  axis  of  the  lower  plate, 
being  screwed  by  bolts  a  n  to  the  loose  collar  /"/,  A  shoo 
/.  acting  upon  the  collar,  causes  a  vibration  which  shakes 
the  material  in  the  hopper,  and  sends  it  downward  as 
rapidly  as  it  can  be  ground.  A  screw  e  is  so  arrant;ed  as 
to  prevent  the  weighted  lever  from  forcing  the  grinding 
plates  into  actual  contact  when  the  suj)ply  of  material  to 
be  ground  hiis  been  nearly  or  quite  exhausted.  The  coun- 
terbalance also  acts  as  a  safety  attachment,  uUotving  any 
foreign  material  too  hard  to  be  ground  to  stparale  the 
plates,  and  to  leave  the  mill  uninjured,  should  such  sub- 
stance by  any  accident  enter  it.  Fig.  S**  following  t^hows 
the  form  tit'  the  plates  used  and 
their  relative  position  when  in 
place.  They  shoubi  bo  made 
(d"  carefully  selected  and  strong 
chilled  iron.  Their  centres  being 
out  of  line  with  each  other,  their 
peculiar  form  gives  them  a  rel- 
ative motion  which  is  admirably 
adapted  to  grinding;.  These 
mills  are  driven  iVtun  (11)0  to  SOO 
revolutions  per  luinule.  The 
weight  of  material  ground  va- 
ries greatly  with  its  eharaclcr 
and  with  the  di-gree  (d"  fineness 
<if  the  product.  Two  tons  of 
black  lead,  one  to  two  tons  of 
dry  bones,  three  to  four  Ions  of 
iron  ore,  one  antl  a  half  tuns  of 
Avhite  lead  in  oil.  half  a  Ion  of 
bark,  four  (o  five  tons  of  <hI- 
cake,  and  twenty  barrels  of 
su(;ar  per  hour  are  said  to  rcp- 
rrsenl  the  average  work  of  a 
mill  sixteen  inches  in  diameter. 
Tbe  power  rei(uired  Is  stated  at 
troru  three-qmirters  to  one  and  a 
quarter  horse-power.  The  pe- 
culiar form  of  tho  pinles  and 
their  eccentricity  of  position  cause  an  unusual  rapidity  of 
discharge  and  (Vei-doni  from  liability  to  choke,  thus  per- 
mitting   the  ^rindiiii;    of  adlic-^lxe    f*nlistaiuM'M  wliicli  uniild 
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obstruct  ordinary  mills.    These  peculiarities  produce  also  a 

uniform  action  over  all  portions  of  the  grinding  surfaces, 
and  consequent  durability. 

For  grinding  grain  the  standard  mill  is  shown  in  Fig.  9. 
The  grinding  surtiices 
are  the  faces  of  twp 
stones,  one  of  which  is 
secured  to  the  frame  A 
which  supports  the 
hopper  E,  and  carries 
the  bearing  C  of  tho 
driving-shaft.  The 

other  stone  revolves, 
in  close  proximity  to 
the  first,  upon  a  spindle 
J,  which  receives  its 
motion  from  tho  driv- 
ing-shaft. The  stones 
are  surrounded  by  a 
cylindrical  casing  C  C, 
which  supports  the 
hopper  above.  This 
casing  is  divided  at  the 
middle,  in  order  that 
the  upper  portion  may 
be  removed  to  allow  of 
the  adjustment  or  re- 
pair of  the  top  stone. 
The  upper  portion  is 
made  lighter  than  the 
lower,  and  frequently 
of  thin  sheet  iron.  Tho 
top  is  open  to  allow 
free  access  of  air.  The 
shaft  F  drives  the 
spindle  J  by  bevel 
gearing,  as  shown,  or 
frequently  the  spindle 
is  driven  dirt'Ctly  by 
means  of  belting.  The 
upper  stone  is  balanced 
upon  the  spincUe.  in- 
stead of  being  rigidly 
attached,  in  order  that 
it  may  adjust  itself 
freely  to  the  slightly 
irregular  distribution 
of  grain  between  it  and  the  lower  stone.  The  spindle  J 
rests  upon  a  "step"  of  bronze  or  other  alloy  well  adapted 
for  machinery  bparings.  It  is  so  fitted  as  to  be  capable 
of  adjustment  in  all  directions,  and  is  supported  by  a 
lever  M,  which  is  raised  or  depressed  by  the  screw  and 
nut  N,  thus  determining  the  pressure  upon  the  substance 
passing  through  the  mill  and  the  degree  of  fineness  to 
which  it  is  ground.  The  hopper  E  receives  the  grain,  and, 
falling  downward,  it  passes  through  tho  tube  0.  flows  over 
the  "rhind"  K — the  piece  of  metal  by  which  the  upper 
stone  is  supported  upon  the  spindle — and  enters  between 
the  stones.  The  pipe  0  is  supported  by  a  lever  P,  and  its 
height  above  the  rhind  can  be  adjusted  by  the  screw  Q  upon 
the  side  of  the  standard  above  N,  that  screw  being  con- 
nected with  the  end  of  the  lever  by  a  chain  or  cord.  The 
]iipe  being  lowered  upon  the  rhind,  the  flow  of  grain  is 
stopped  ;  being  raised,  it  allows  the  feeding  to  go  on  with 
greater  and  greater  rapidity  as  it  rises  clear  of  K. 

Many  other  forms  of  mill  are  in  use,  all,  however,  con- 
taining the  essential  details  of  the  standard  mill  just  de- 
scribed, and  shown  in  Fig.  9.  The  framing  and  the  hopper 
and  feed-spouts  were  formerly,  and  are  still  frequently, 
made  of  wood.  Tho  feeding  apparatus  is  often  of  different 
form,  and  the  sizes  of  stones  and  speed  of  mill  vary  greatly. 
In  some  cases,  as  shown  in  Fig.  10,  mills  are  constructed 
having  the  stones  set 
with  their  axes  hori- 
zontal, the  special 
advantages  being  tho 
convenience  with 

which  pressure  may 
be  adjusted,  and  the 
more  rapid  feed  and 
delivery  secured, 

which  permits  higher 
speed  and  reduces 
liability  of  choking. 
In  other  mills  the 
spindle  is  vertical,  as 
in  Fig.  9,  but  the  up- 
per stone  is  station- 
ary, and  secured  firmly  in  the  casing,  while  the  lower  re- 
volves. This  gives  somewhat  more  stability,  and  therefore 
increased  speed  and  steadiness  of  motion.     In   both  the 


Fig.  10. 


Forsraan  Vertical  Mill. 


latter  forms  the  stones  being  less  liable  to  strike  and  dull 
each  other  than  in  the  preceding  style  of  mill,  they  may 
be  expected  to  wear  longer.  Their  frames  are  light,  yet 
strong ;  they  occupy  comparatively  small  space ;  their 
spindles  are  short;  and  the  mill  with  horizontal  spindles 
may  be  very  conveniently  driven  from  the  line  shafting. 
Tlie  journals  of  mills  running  at  high  speed  should  always 
bo  made  long,  to  ensure  freedom  from  heating.  The  bear- 
ings of  the  mills  with  horizontal  spindles  are  often  made 
eight  or  ten  inches  long. 

The  stones  of  the  mill  Fig.  9  are  frequently  four,  or  even 
four  and  a  half  feet,  in  diameter,  and  a  foot  in  thickness. 
They  are  *'  built  uji,"  the  lower  half  of  the  top  stone  being 
of  pieces  of  French  burr-stone,  cut  to  tit  well  and  cemented 
firmly  together.  The  upper  half  is  of  plaster  of  Paris.  The 
lower  stone  is  of  French  burr  also,  the  pieces  firmly 
cemented  and  bedded  upon  the  frame.  In  the  other  forms 
of  mill  the  stones  are  usually  smaller  and  are  often  made  in 
a  single  piece.  Where  not  of  one  piece,  they  are  strongly 
cemented  and  surrounded  by  a  strong  iron  band  to  prevent 
liability  of  being  ruptured,  by  the  centrifugal  force  due  to 
their  high  velocity  of  revolution.  The  fixed  stone  has 
usually  a  perfectly  flat  grinding  face;  the  moving  stone  is 
hollowed  towards  the  centre  to  allow  the  material  ground 
to  flow  freely  between  the  grinding  surfaces,  and  in  order 
that  a  more  thorough  comminution  may  be  secured  during 
its  passage  towards  the  circumference.  The  faces  of  both 
stones  are  cut,  as  shown  in  Fig.  11,  with  straight  grooves, 
pio    n.  of    wedgc-lbrmed    sec- 

tion, and  in  directions 
inclined  to  the  radii. 
The  edges  of  the  grooves 
are  thus  given  a  cutting 
action  somewhat  re- 
sembling that  of  scissor 
blades,  and  also  a  tend- 
ency to  force  the  grain 
outward  towards  the 
circumference  is  se- 
cured, and  thus  the  feed- 
ing is  accelerated  and 
choking  is  avoided. 
These  grooves  are  usu- 
ally cut  by  hand.  Ma- 
chines have  been  de- 
Plan  of  Millstone.  signed  to  do  this  work, 
but  none  have  been  generally  introfluced.  They  usually 
consist  of  a  revohing  horizontal  shaft  carrying  diamond 
cutters,  and  capable  of  being  adjusted  and  fed  automatic- 
ally along  the  proper  lines. 

The  stone  used  in  mills  of  the  class  just  described  are 
usually  of  French  burr,  a  siliceous  rock  containing  many 
small  rough  cavities,  by  which  the  grains  arc  caught  and 
retained  until  crushed.  The  stone  is  very  hard,  and  wears 
very  slowly.  It  therefore  does  not  injure  the  flour  or  meal 
by  mingling  with  it  in  fragments  or  powder.  It  is  quarried 
of  finest  quality  near  La  Fert^-sous-Jouarre.  in  the  geolog- 
ical district  known  as  the  **  Paris  basin,"  where  it  forms  a 
bed  of  from  ten  to  fifteen  feet  in  thickness.  Great  difficulty 
is  found  in  getting  out  stones  of  largo  size,  for  which  reason 
the  stones  of  large  mills  are  generally  built  up  of  fragments. 
Quarries  of  very  good  stone  of  the  quality  desired  for  mill- 
stones are  worked  near  Andcrnach  on  the  Rhine.  This  is 
supposed  to  be  a  kind  of  lava  from  a  neighboring  and  now 
extinct  volcano.  In  the  V.  8.  there  are  several  deposits  of 
stone  suitable  for  use  in  mills,  but  they  are  usually  inferior 
to  imported  stones.  A  quarry  has  been  worked  many  years 
in  the  valley  of  the  Savannah  River,  about  1(H)  miles  above 
the  city  of  Savannah,  wiiich  has  been  stated  to  be  nearly  or 
quite  equal  in  quality  to  the  French  stone.  It  has  been  ex- 
tensively used  from  the  time  of  Oliver  Evans,  who  was  one 
of  the  first  to  make  use  of  it. 

Mills,  such  as  are  illustrated  in  Fig.  9,  with  stones  four 
feet  in  diameter,  driven  at  the  rate  of  200  revolutions  per 
minute,  grind  from  seven  to  ten  bushels  per  hour,  the  quan- 
tity varying  with  the  degree  of  fineness.  The  power  re- 
quired is  usually  not  far  from  one  horse-power  per  hour  for 
each  bushel  ground.  In  later  styles,  with  smaller  stones 
running  at  higher  speed,  the  yield  is  greater  and  the  power 
is  less.  AVith  *'twcnty-inch  stones."  making  TOO  revolutions 
per  minute,  the  power  required  varies  from  five  to  eight, 
and  the  product  is  from  six  to  twelve  bushels  per  hour.  A 
stone  two  and  a  half  feet  in  diameter,  making  ."iOO  revolu- 
tions, grinds  from  fifteen  to  twenty  bushels  an  hour  with 
an  expenditure  of  from  ten  to  twenty  horse-power,  the  meal 
produced  being  in  the  first  case  very  coarse,  and  in  the  lat- 
ter very  fine.  *        R.  H.  THrRSTON. 

GrJnd'stone,  a  thick  circular  disk  of  stone,  usually 
sunrlsfone,  useil  for  bringing  dull  cutting  instruments  of 
stof]  to  an  edge,  the  blade  being  ap]died  to  the  edge  of  the 
stone,   which   revolves  around   a  central  axis.     The   best 
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grindstones  in  the  U.  S.  are  brought  from  Bcrca,  0.,  and 
from  Nova  Scotia.  Various  forms  and  materials  are  also 
used  in  makinf^  grindstones  for  cutting  glass,  gems,  etc. 

Grindstone  Island,  a  small  island  near  the  head  of 
the  ISay  of  Fundy.  in  Albert  co.,  X.  I!.,  has  a  lighthouse 
and  grindstone-quarries,  of  which  the  products  are  sent  to 
the  U.  S. — .\nother  (Jrixdsto.ne  Islami  is  one  of  the  Mag- 
dalen group,  in  the  Gulf  of  St.  Lawrence. 

Grindstone  Island,  one  of  the  Thousand  Islands  in 
the  St.  Lawrence,  belongs  to  Clayton  tp.,  Jefferson  Co.,  N. 
Y.     Pop.  3:iO. 

(•rinneir,  post-v.  and  tp.  of  Poweshiek  co.,  la.,  120 
miles  \V.  of  the  Mississippi  River,  on  the  Chicago  Rock 
Island  and  Pacific  R.  R.,  also  on  the  Central  K.  R.  of 
Iowa.  It  is  the  seat  of  Iowa  College,  has  5  churches,  good 
public  schools,  a  newspaiicr,  a  national  bank,  2  hotels,  sev- 
eral largo  flouring-ruills.  a  foundry,  a  glo\'o  manufactory, 
and  good  stores.  It  is  located  in  the  midst  of  a  thriving 
farming  community.     Pop.  of  v.  14S2;  of  tp.  23S9. 

S.  F.  CoopEH,  Ed.  of  "  Uekald." 

Grinncll,  tp.  of  Trego  co.,  Kan.     Pop.  10. 

Griuuell  (IIexry),  b.  at  New  Bedford,  Mass.,  Feb.  13, 
17'JU,  son  of  Cornelius  Grinnell  and  brother  of  M.  11.  Grin- 
ncll ;  was  a  partner  in  the  firm  of  Grinnell,  Minturn  &  Co., 
whale-oil  shippers  of  New  York,  lSiy-4'J,  and  after  that 
time  retired  from  business,  but  retained  connection  with 
several  insurance  companies  and  with  the  Seamen's  Sav- 
ings Rank,  in  which  he  was  greatly  interested  ;  fitted  out 
the  •'Grinnell  expeditions"  (ISaO,  1854,  etc.)  in  search  of  Sir 
Jolin  Franklin  :  and  was  throughout  life  a  most  generous 
advocate  of  the  interests  of  sailors.  lie  was  the  first  pres- 
ident of  the  American  Geographical  Society.  D.June,  187-4. 

Grinncll  (Moses  H.),  b.  at  New  Bedford.  Mass.,  Mar. 
-t.  isu:;:  obtained  his  early  education  at  private  schools  and 
Friends'  academy.  He  was  influential  in  sending  out  Dr. 
Kane  upon  his  Arctic  expedition  (1.S.'>o-;jj)  ;  collector  of  the 
port  of  New  York  ISOD-ri ;  was  elected  Jl.  C.  lb:;y-41.  D. 
in  New  York  City  Nov.  24,  1877. 

Grinnell  Land,  in  the  Arctic  Ocean,  the  northern- 
most land  on  the  globe  hitherto  discovered,  was  first  seen 
in  18:'j».  and  mapped  in  1854  as  far  as  lat.  82°  :ili'  N.  in 
loll.  7tl°  W.  -'Vii  open  polar  sea,  entirely  free  of  ice  and 
abounding  in  animal  life,  is  reported  to  extend  125  miles  N. 
of  its  shores.     High  mountains  were  seen  in  the  interior. 

(iirinnell's  Island,  one  of  the  Thousand  Islanrls  in 
the  St.  Lawrence.  It  belongs  to  Clayton  tp.,  Jefferson  co., 
N.  Y.     Pop.  3. 

Grippe.    Sec  lNPi.nESZA. 

Gri'fiuas  (called  BASTAARns  by  the  Boers),  a  mixed 
race  in  .South  .-Xfrica.  the  offspring  of  Hottentot  and  Bush- 
women  by  the  Boers,  or  colonists  of  Dutch  descent.  Many 
of  them  are  well-to-do  breeders  of  cattle,  and  have  adopted 
the  habits  and  religion  of  Europeans,  while  others  prefer 
the  savage  life.  A  large  part  of  their  territory  (tlriqua- 
land)  was  in  1H74  annexed  to  the  Cape  Colony  against  the 
wish  of  the  people. 

Gris'com  (Jons),  LL.D.,  h.  at  Hancock's  Bridge,  N.  .1., 
Sept.  27,  1774;  became  principal  of  the  Friends'  mtrnthly 
meeting  school  in  Burlington,  N.  J.,  which  office  he  held 
thirteen  years.  Taking  up  the  study  of  chemistry,  he  pur- 
sued this  branch  of  learning  for  many  years,  often  giving 
represcnlations  of  his  proficiency  before  the  public  ;  iu  1806 
was  elected  professor  of  chemistry  in  Rutgers  College, 
N.  J.  Ho  published  A  Year  in  Europe  after  his  return 
home  in  1823  from  a  foreign  tour;  was  instrumental  in 
forming  the  society  for  the  prevcntitm  of  pauperism  (1817), 
of  wbicrh  he  issued  the  constitution  and  first  report  on  tho 
various  causes  and  remedies  of  pauperism.  D.  at  Bur- 
lington, N.  J.,  Feb.  26,  1852. 

Griscom  (Joii.n  IIoskins),  M.  I).,  b.  in  New  York  City 
Aug.  It,  1800  :  graduated  from  the  University  of  Pennsyl- 
vania in  1832;  studied  medicine  under  Profs.  Godman  and 
Valentino  Mott ;  becamo  jirofessor  of  chemistry  in  New 
York  College  of  Pharmacy  1830-10,  and  has  held  thooftico 
of  visiting  physician  of  the  New  York  Hospital  since  1813. 
.Author  of  Auimtil  Mrrhtttti^m  and  Phi/Hiolttf/i/  (1839),  Uhcii 
ttud  Af'iiHtu  nf  Air,  ami  the  Means  for  the  Ventilation  of 
IhMdin'ja  (1850),  etc. 

(■ri'si  (Qtiri.iA),  daughter  of  a  topographical  officer  of 
the  French  empire,  b.  at  .Milan  May  22,  1812:  d.  at  Berlin 
Nov.  20,  1869.  She  studied  at  .Milan  and  Bologna,  where 
at  tho  age  of  sixteen  she  made  her  first  public  appearance 
as  Zeliiiira,  ami  carried  the  audience  nway  by  the  charm 
of  her  voice,  manner,  and  jicrson.  Siiliscf|uently  she 
achieved  triumphs  at  I'lorencc,  Pisa,  ami  Milan.  At  the 
Pciila  she  first  ii[i]ieared  as  Norma.  Her  efforts  to  over- 
come defects  of  training  were  so  successful  that  she  ranked 
with  Paflta  and  Malibran, and  was  admitted  to  the  musical 


friendship  of  Lablachc,  Tamburini,  and  Rubini.  For  her 
the  opera  Puriiani  was  written.  In  IS36  Grisi  married  a 
Frenchman,  M.  GOrard  dc  Mclcy.  but  the  union  was 
unhappy  and  was  legally  dissolved.  She  was  afterwards 
united  to  Signor  .Mario,  the  tenor,  and  had  several  children 
by  him.  In  \w-..  1854,  they  visited  the  U.  S.  together, 
and  sang  in  the jirincipnl  cities.  In  lateryears  her  residence 
was  in  Knglanif.  She  appeared  at  Covcnt  Garden  as  late 
as  1804.  Before  that  time  her  popularity  in  Italy  and 
France  had  been  on  the  wane.  0.  B.  Frothixcham. 

Grisons  [Ger.  G ranU'\mden'\  is  the  easternmost  and 
largest,  but  at  the  same  time  the  most  thinly  peopled,  can- 
ton of  Switzerland,  bounded  E.  by  Tyrol,  S.  by  Lombardy, 
W.  and  N.  by  the  cantons  of  I'ri,  Glarus,  and  St.  Gall. 
Area,  2C73  square  miles.  Pop.  01.782,  of  whom  one-third 
speak  German,  and  the  rest  ]ieculiar  Romanic  dialects. 
The  whole  canton  consists  of  a  system  of  high  and  wild 
mountain^,  cf)ntaining  240  glaciers,  from  which  rise  tho 
Rhine,  Inn,  Ticino,  and  Adda;  these  rivers  form  valleys, 
and  thereby  give  the  country  its  geographical  physiognomy. 
The  southern  valleys  are  fertile;  wheat,  vines,  and  figs  are 
grown.  But  the  highlands  yield  only  pasturage,  and  dairy- 
ing anil  cattle-rearing  are  the  main  sources  of  wealth.  The 
name  Grisons  (Giaubiindcn),  "the  gray  league,"  is  de- 
rived from  the  plain  gray  garment  worn  by  the  Swiss  farm- 
ers who  in  tho  beginning  of  the  fifteenth  century  formed 
a  league  and  broke  the  yoke  under  which  the  nobility  held 
them.  The  ])rincipal  town  is  Chur  (It.  Coira ;  Fr.  Coire), 
with  about  5000  inhabitants. 

Gris'wold,  post-v.  and  tp.  of  New  London  co..  Conn. 
Tho  township  contains  Jcwctt  City  and  other  manufactur- 
ing villages.     Pop.  2575. 

Griswold  (Ai.exa.xder  Viets),  D.  D.,  b.  at  Simsbury, 
Conn.,  Apr.  22,  1766;  appointed  rector  of  St.  Michael's 
church  at  Bristol.  R.  I.  The  eastern  diocese  of  the  Protest- 
ant Episcopal  Church  was  organized  in  1810.  and  in  May, 
1811,  Dr.  Griswold  was  ordained  its  first  bishop.  Soon 
after  he  was  elected  chancellor  of  Brown  University.  He 
published  On  thr  Jtefnrmitlion  and  the  Apostolie  Office  (lSi3), 
sormtms,  etc.  D.  at  Boston,  Mass.,  Feb.  15, 1843.  (See  Me- 
moirn,  by  John  S.  Stone.) 

Griswold  (.Tons  A.),  b.  at  Nassau,  in  Rensselaer  co., 
N.  Y.,  iu  1822;  was  M.  C.  from  New  York  186.1-60,  and 
was  mayor  of  Troy  1S56.  It  was  through  his  efforts  that 
Ericsson's  famous  Monitor  was  built.  He  was  an  iron  man- 
uf;icturer;  was  Republican  candidate  for  governor  of  New 
York  1868.     D.  at  Troy,  N.  Y.,  Oct.  31,  1872. 

Griswold  (Matthew),  LL.D.,  li.  at  Lyme.  Conn.,  1716; 
held  the  office  of  lieutenant-governor  of  Connecticut  for 
several  years;  governor  1784-85;  also  judge  of  tho  su- 
preme court;  president  of  tho  convention  which  ratified 
tho  Eoderal  Constitution,  1788.  D.  at  Lyme,  Conn.,  Apr., 
1799. 

Griswold  (Rooer),  LL.D.,  b.  at  Lyme,  Conn.,  May  21, 
1762;  graduated  from  Yale  College  in  1780.  Ho  was  ad- 
mitted to  the  bar  in  1783 ;  became  M.  C.  from  1795  to  1805  ; 
a]ipoiuted  judge  of  the  supremo  court  of  Connecticut  in 
1807,  and  was  lieutenant-governor  from  1800-11 ;  governor 
lSll-13;  was  regarded  as  a  man  of  great  talents  and  great 
legal  abiliti'.     D.  at  Norwich,  Conn.,  Oct.  25,  1812. 

Griswold  (Ri'i-i-s  Wm.mot),  D.  D.,  b.  at  Benson,  Vt., 
Feb.  15,  1815;  spent  much  of  his  early  life  in  travel,  and 
at  the  age  of  twenty-ono  had  visited  the  most  interesting 
places  of  his  own  land  and  those  of  Central  and  Southern 
Europe;  becaiuQ  a  printer,  then  a  Baptist  preacher,  and 
afterwards  a  journalist.  In  18  11  be  brought  out  an  anony- 
mous volume  of  ])oems  and  a  volume  of  sermons.  Becamo 
the  chief  eilitor  of  (Inihnm'ii  Miiiimlnr  in  1842-43,  and  of 
the  Inlrrnalional  Mmjazliie  of  New  York  in  1 850-52.  Author 
of  Poiti  and  Poctrl/'tjf  Ameriea,  Vt'.o/iMi./toii  <"li'  the  (len- 
eraln  of  the  Itero/ulion,  ('nrioiillri,  of  .liM-riVini  /.itrriilure. 
Prone  Wrilrm  of  America,  The  /trpuhUcan  Cnrl,  and  other 
works,  and  published  the  first  edition  of  Milton's  prose 
works  in  America.  He  was  also  engaged  as  one  of  the 
editors  of  the  works  of  Edgar  A.  Poo.  D.  in  New  \ork 
City  Aug.  27,  1857. 

Griswold  (Stam.ev).  b.  at  Torringford,  Conn..  Nov. 
II.  17li:i;  graduatccl  from  Yiilc  College  in  I7^6;  studied  the- 
ology, and  was  settled  to  prca.h  at  New  .Milford,  Conn., 
from  1700-1802,  but  resigned,  owing  to  the  animosity  oc- 
casioned bv  his  Democriitio  views.  In  1801  ho  edited  a 
Democratic  pajur  at  Walpolc.  N.  H.,  with  marked  ability. 

Became  I'.  S.  S ii"r  in    1800  from  Obi",  and  nfterwanls 

V.  S.  juilge  for  till-  Norlliwest  I'erritory  ;  appointed  secre- 
tary of  Michigan  Territory  by  Jefferson  iu  1805.  1).  at 
Shawueelown.  111.,  Aug.  21,  ISl.'i. 

(Jris'woldville,  posl-v.  of  Jones  no.,  Oa..  12  miles  E. 
by  N.  of  Mio-on,  on  the  Central  R.  R.  leading  to  Savannah, 
noted  before  tho  war  for  its  extensive  cotton-gin  nniuufae- 
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tory,  and  during  the  war  for  a  pistol-factory.  Hero  was 
fought  on  Nov.  22,  ISG-i,  a  bloody  battle  between  a  portion 
of  (jieu.  William  T,  Sherman's  command,  under  Gcu.  Wal- 
cott,  and  a  number  of  the  Lreorgia  reserves,  under  Gen. 
Howell  Cobb,  iu  which  several  hundred  on  both  sides  were 
killed  and  wouuJed,  and  among  the  latter  Gen.  Walcott, 

Griswoldville,  post-v.  of  Coleraine  tp.,  Franklin  co., 
Mass.,  has  valuable  water-jiower  and  active  manufactures 
of  cotton  goods.  It  is  on  North  River,  -t  miles  N.  of  Shel- 
burne  Falls,  and  on  the  unfinished  Deerfield  Valley  R.  R. 

Grivegneej  town  of  Belgium,  in  the  province  of  Liege, 
on  the  Ourtho,  has  large  coal-mines  and  extensive  manu- 
factures of  nails,  wire,  cutlery,  and  iron  tools.     Pop.  6234. 

Gro''dek,  town  of  Austro-IIungary,  in  Galicia,  hag  7381 
inhabitants,  mostly  engaged  iu  the  cultivation  of  tiax, 

Grod^'no,  government  of  European  Russia,  bounded 
S.  and  AV.  by  Volhynia  and  Poland,  and  N.  and  E.  by  the 
governments  of  Wilna  and  Minsk.  Area,  14,700  square 
miles.  Pop.  *JjS,582.  The  ground  is  low  and  level;  iutho 
northern  part,  in  the  basin  of  the  Niemen,  of  a  light, 
sandy  soil,  covered  with  immense  forests  of  pine  and  beech ; 
iu  the  southern  part,  in  the  basin  of  the  Dnieper,  of  a 
swampy  and  marshy  character.  Rye,  flax,  hemp,  and  tim- 
ber are  exported  in  great  quantities ;  cattle  and  bees  are 
reared;  wolves,  bears,  elks,  and  roebucks  abound  in  the 
forests. 

Grodno^  town  of  Russia,  cap.  of  the  government  of 
Grodno,  on  the  right  bank  of  the  Niemen.  Many  of  the 
palaces  formerly  belonging  to  Lithuanian  noblemen  are 
now  decaying,  though  one  built  by  Augustus  III.  is  still  in 
good  repair,  and  is  a  magnificent  structure.  Grodno  has 
extensive  manufactures  of  weajions,  silk,  and  cloth,  and  a 
lively  trade.     Pop.  26,187,  of  whom  two-thirds  are  Jews. 

Groes'beck,  post-v.  of  Limestone  co.,  Tex.,  on  the 
Houston  and  Texas  Central  R.  R.  It  has  a  weekly  news- 
paper. 

Gron'in^en,  the  northernmost  province  ot  the  Nether- 
lands, is  flat  and  low,  and  protected  against  the  inundations 
of  the  sea  by  dykes.  It  is  fertile  and  well  cultivated.  Its 
south-eastern  part  is  marshy,  but  aflfords  good  pasturage. 
Grass-culture,  dairying,  fishing,  and  shipbuilding  are  the 
main  pursuits  of  the  population.  Its  area  is  896  square 
miles,  with  230,357  inhabitants,  of  the  Frisian  race  and  be- 
longing to  the  Reformed  Church. 

Gronin^eu,  town  of  the  Netherlands,  the  capital  of 
the  province  of  Groningen,  on  the  Hunse,  which  here  forms 
a  good  port,  accessible  for  large  vessels,  and  communicating 
by  canals  with  the  DoUart  and  the  Zuydcr-Zee.  Groningen 
is  fortified,  has  a  university  founded  iu  1614,  a  public  library, 
and  a  botauic  garden.     Pop.  39,015. 

Grono'vius,  or  Gro'nov,  the  name  of  a  distinguished 
Dutch  family  which  produced  many  learned  men.  Johan 
Fredeuik  GnoNovirs,  b.  in  Hamburg,  Germany,  Sept.  8, 
1611:  was  educated  at  Lei])sic,  Jena,  and  Altorf,  and  in 
1643  became  professor  of  history  and  eloquence  at  Deven- 
ter;  in  1658  professor  of  the  Greek  language  and  history 
at  Leyden  ;  published  tests  of  ancient  authors  with  notes, 
and  wrote  philological  and  archaeological  treatises.  D.  at 
Leyden  Dec.  28,  1671. — His  son,  Jacobus,  b.  at  Deventer 
Oct.  20,  1645,  went  in  1668  to  study  in  the  English  univer- 
sities; was  attached  in  1672  to  the  Dutch  embassy  at  Mad- 
rid; was  professor  of  polite  literature  at  Pisa,  and  in  1679 
took  the  corresponding  chair  at  Leyden.  Published  anno- 
tated texts,  and  wrote  Thesaurus  Aiitlqnitntnin  Grxcarum 
(13  vols.,  1G97-1702).  D.  at  Leyden  Oct.  21.  1716.— His 
son,  Abuaham  (1694-1775),  a  distinguished  physician,  was 
editor  of  several  ancient  authors  and  author  of  learned 
works. — His  brother,  Johans  Frederik  (1690-1762),  was 
a  distinguished  jurist,  botanist,  and  author. — Lalrentius 
TiiEODORL's  (1730-78),  a  learned  zoologist  and  author. — His 
grand-uncle  of  the  same  name  was  a  distinguished  student 
of  the  civil  law,  and  author  of  a  volume  of  corrections  for 
the  Pandects  and  of  several  arch^ological  treatises. 

Groorae  (James  B.).    See  First  Biennial  Supplement. 

Groo'te  Ey'landt,  the  largest  island  in  the  Gulf  of 
Carpentaria,  North  Australia.  Its  interior  is  mountainous 
and  coasts  tlat  and  barren — diameter  about  40  miles. 

Gros  fANTOiNE  Jean),  b.  at  Paris  in  1771;  d.  there  in 
1835.  He  was  a  pupil  in  the  school  of  David ;  was  patron- 
ized by  Napoleon,  whose  portrait,  full  length,  he  painted 
in  Italy,  and  the  most  impressive  events  in  whose  career 
— the  battles  of  Aboukir,  of  the  Pyramids,  of  Eylau,  Na- 
poleon visiting  the  sick  at  Jaffa,  among  them — he  depicted 
by  order  of  the  government.  These  pieces  are  strong,  but 
coarse.  His  miniature  portraits  are  delicate  and  beautiful. 
The  cupola  of  St.  Genevieve  at  Paris  shows  his  skill  as  a 
decorator.  Gros  was  a  member  of  the  Legion  of  Honor 
and  the  order  of  St,  Michael,  and  professor  at  the  Institute 


and  the  School  of  Fine  Arts.     He  drowned  himself  in  a  fit 
of  melancholy.  0.  B.  Frothingham. 

Gros'beak  [so  named  from  their  large  bill],  a  popular 
name  of  several  birds,  principally  belonging  to  the  family 
Fringillida;.  The  U.  S.  have  the  evening  grosbeak  {Hca- 
periphona  vespertinn),  the  pine  grosbeak  {Pinirola  Cana- 
densis), the  rose-breasted  grosbeak  (Guiraca  litdoviciunn), 
the  blue  grosbeak  {Ouirnca  cixrufea),  and  others  of  that 
genus.  The  cardinal  grosbeak  {Cardinalis  Vhyiniauns)  is 
the  Virginia  red-bird,  a  fine  songster,  often  seen  in  cages. 

The  social  grosbeak  {Loxia  socia)  of  South  Africa  builds 
a  huge  roof  in  some  large  tree,  beneath  which  sometimes  as 
many  as  300  pairs  of  birds  are  lodged. 

Grose  (Francis),  b.  at  Greenford,  Middlesex.  England, 
1731 ;  resigned  his  office  of  Richmond  herald  1763  :  was  a 
paymaster  of  militia  whose  convivial  habits  are  immortal- 
ized by  Burns,  who  was  for  a  time  his  associate.  Grose 
published  several  freely  illustrated  antiquarian  works, 
which  are  not  of  high  value,  but  his  Classical  Dictiaiiary 
of  the  Vidfjnr  Tongue  (17S5)  and  his  Prnrhict'at  Glossary 
(1787)  are  of  some  merit.     D.  at  Dublin  May  6,  1791. 

Gross  (Samuel  D.),  M.  D.,  LL.D.,  D.  C.  L.,  was  b.  in 
Pennsylvania  July  S,  1805;  studied  medicine  under  Dr. 
George  McClellan,  and  graduated  in  the  Jefferson  Medical 
College,  Philadelphia.  1S2S;  in  1835  was  elected  professor  of 
pathological  anatomy  in  the  medical  department  of  Cincin- 
nati College,  0.,  and  iu  1810  to  the  professorship  of  surgery 
in  the  University  of  Louisville.  Ky.  In  1S50  he  was  selected 
to  become  Dr.  Mott's  successor  in  the  University  of  New 
York,  and  in  1856  he  succeeded  Dr.  Miitter  in  his  alma 
mater,  a  position  which  he  still  occupies.  In  1862,  Dr. 
Gross  was  made  a  member  of  the  Royal  Medical  Society 
of  Vienna;  in  1868,  of  the  Royal  Medico-Chirurgical  So- 
ciety of  London,  and  of  the  British  Medical  Association. 
He  has  also  been  honored  with  the  degree  of  LL.D.  in  this 
country,  and  with  that  of  D.  C.  L.  in  Great  Britain.  In 
1867  he  was  elected  i)resident  of  the  American  ^ledical  As- 
sociation. He  commenced  in  early  life  to  contribute  to  our 
medical  literature,  and  is  the  well-known  author  of  several 
professional  works  ;  above  all.  his  Si/stcni  of  Surf/ery,  which 
in  1872  reached  its  fifth  edition  in  two  large  volumes  of 
about  2500  pages,  closely  printed  and  elegantly  illustrated. 
It  is  a  cyclopedia  of  this  department  of  medicine. 

Paul  F.  Ete. 

Grosse  Isle,  an  island  in  the  river  St.  Lawrence,  29 
miles  below  Quebec,  is  2A  miles  long  and  1  mile  wide.  It 
is  the  property  of  the  province,  and  is  used  as  a  quarantine- 
ground. 

Gros'senhain,  town  of  Germany,  in  the  kingdom  of 
Saxony,  on  the  Koder,  has  large  manufactures  of  cloth  and 
different  kinds  of  woollen  fabrics.     Pop.  10,438. 

Grosse  Point,  post-tp.  of  Wayne  co.,  Mich.   P.  2230. 

Grosseteste  (Robert),  bishop  of  Lincoln  (probably 
named  Grosseteste,  **  great  head,"  from  his  learning  and 
ability),  was  b.  at  Stradbrooke.  Suffolk,  about  1175  ;  studied 
law.  physic,  and  divinity  at  Oxford  and  Paris,  and  is  reputed 
to  have  held  a  professorship  at  Paris  ;  was  made  archdeacon 
of  Wilts  in  1214;  received  other  preferments,  and  in  1214 
received  the  doctorate  of  theology  and  became  magister 
scholfinnu  at  Oxford;  defended  (1232)  the  Jews  against  the 
king  and  people ;  became  bishop  of  Lincoln  1235  ;  reformed 
with  vigor  his  large  diocese;  opposed  successfully  alike  the 
intrusions  of  king,  nobles,  and  the  pope  in  local  ecclesiastical 
affairs;  was  involved  in  a  long  controver.sy  with  Innocent 
IV.,  who  strove  to  fill  the  richest  places  in  all  the  Church 
with  Italians  and  Provencals;  was  one  of  the  most  learned 
and  popular  preachers  of  his  day,  a  voluminous  author,  and 
a  successful  instructor,  Roger  Bacon  being  among  his  pupils. 
In  1253  he  was  excommunicated  by  Innocent  IV.  D.  at 
Buckden  Oct.  9,  1253.  He  is  one  of  the  central  figures  in 
the  history  of  the  thirteenth  century. 

Grosse'to,  province  of  Tuscany,  Italy,  on  the  Mediter- 
ranean. Area,  1710  square  miles.  Barren  mountains  and 
unhealthy  and  unproductive  marshes  occupy  much  of  its 
surface.     Cap.  Grosseto.     Pop.  107,457. 

Grosseto,  town  of  Italy,  in  the  province  of  Grosseto, 
on  the  Maremmana  railway,  about  halfway  between  Flor- 
ence and  Rome.  It  is  surrounded  by  marshes,  and  suffers 
greatly  from  miasmata  and  bad  water,  though  the  recent 
efforts  of  the  Italian  government  to  improve  the  drainage 
of  the  Maremma  have  somewhat  reduced  its  mortality. 
Promising  indications  of  coal  have  been  recently  discovered 
in  this  vicinity.     It  is  a  bishop's  see.     Pop.  6310. 

Gross-Glogan.     See  Glogau. 

Gros'si  (Tommaso)  was  b.  at  Belluno,  on  the  Lake  of 
Como,  in  1791,  and  passed  his  whole  life  as  a  notary  in 
Milan,  where  he  d.  in  1853,  greatly  lamented  by  his  friends, 
among  whom  most  intimate  was  Alcssandro  ^lanzoni.  He 
began  his  literary  career  by  a  poem  in  the  Milanese  dia- 
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lect.  La  Principe,  which  nearly  cost  him  his  life.  In  181C 
followed  two  sliort  jioems  in  the  same  dialect.  La  Fitffgitiva 
nnd  L'l  Pio/j'jiu  il'Om,  the  first  of  which  if  a  model  of  pa- 
thetic poetry.  His  ff'le;/nii(lii,  a  romance  in  verse  {1.S20), 
made  th:it  species  of  writing  fashionable  in  Italy,  and  its 
Piurccss  led  (irossi  to  try  to  restore  the  epic.  ne;;leetcd  since 
the  time  of  Tusso,  hy  his  poem,  /  Lombnrdi  alia  Prima 
Crorititn.  JJut  this  pot-m,  jirinted  in  182G  by  a  generous 
subscription,  did  not  e(|Uiil  public  expectation,  and  was 
goon  forgotten.  In  lS:t4,  Urossi  published  his  Marco  Yin- 
conti,  which  soon  became  very  popular,  and  three  years 
later  his  Ulricn  e  Lida. 

(Jrosswar'dein,  town  of  Upper  Hungary,  on  the 
Korcis,  !;i()  miles  K.  by  S.  by  rail  from  Pesth.  It  consists 
ol'  the  town  proper,  which  was  formerly  a  fortress,  and  eight 
suburbs,  its  cathedral  is  a  magnificent  building.  It  carries 
on  a  considerable  trade  in  pottery,  cattle,  and  wiuc,  and  ha.s 
two  Roman  Catholic  bishfips — one  of  the  Latin  and  one  of 
the  Roumanian  rite.      Pop.  22,  IK!. 

Gros  Ventre  Iiuliaiis  [Fr.  "big  bellies"],  a  tribe 
living  with  the  llla-.dileet  and  other  tribes  in  the  Milk 
River  agency  of  Montana.  They  number  1100.  They  arc 
hostile  to  the  Sioux,  are  usually  friendly  to  the  whiti-'S, 
and  are  becoming  quite  industrious.  They  are  called  also 
Prairie  Gros  Ventri's.  and  are  a  branch  of  the  Arapahoes. 
The  MiNNET.VKiE  I.NDiASS  (which  see)  are  also  called  Gros 
Ventres. 

Grote  (Georgk),  D.  C.  L.,  F.  R.  S.,  b.  at  Clayhill.  Kent, 
Nov.  17,  1791,  of  (Jerman  ancestry,  studied  at  the  Charter- 
house, and  in  ISOO  i-ntcred  his  father's  banking-house  as  a 
clerk;  became  a  liberal  ])oliticiiI  writer,  and  sat  in  Parlia- 
ment for  Lontlon  l.S.'12-41,  and  was  distinguished  by  efforts 
in  favor  of  the  use  of  the  ballot  in  elections.  In  ]H'2^  ho 
began  to  devote  much  attention  to  Greek  history,  and  (ho 
fruit  of  his  labors  was  his  nolde  lH/i/ort/  of  Grci'pf-  (12  vols., 
lS46-.^6  ;  new  ed.,  8  vols.,  lSii2),  written  from  a  democratic 
standpoint,  ancl  enriched  with  the  products  of  novel  and  im- 
portant researches.  His  other  principal  works  are  Plato 
and  the  otiirr  Contpanioiis  of  Soi-ratcH  (3  vols.,  1865)  ;  Aris- 
tuth:  (2  vols.,  1872)  ;  Mimn-  Wurl-'i,  containing  essays  and 
reviews  (1H7I1).  In  IHliO  ho  became  vice-chancellor  of  the 
London  University,  and  in  ISG'J  president  of  University 
CoUei^e.  I),  in  London  June  IS,  1871.  (See  Character  and 
]Vritiii;ft  of  (r.  Grotc,  by  Alex.  Bain,  prefixed  to  Minor 
Wor/.-n,  ami  Mtinoirs,  by  Mrs.  Guotk,  London,  1S73.) 

Gro'tefend  fGnoRG  FiiiKr)Uicn),  b.  at  MUnden,  Ger- 
many, June  y,  177.");  studied  at  Giittingen  17'J.'<-07;  an- 
nounced his  discovery  (in  18(12)  of  the  meaning  of  certain 
Pehlcvi  inscriptions  near  Pcrsepolis;  was  director  of  the 
Lyceum,  Hanover,  1821-19  ;  d.  there  Dec.  15,  1S53.  Among 
his  puiilieations  are  Pndiint-iita  lingmc  Umhrictr  (1S35-.18): 
KvHC  lifitrUffe  ziir  /'Jr/Unteniu;/  dcr  perncpolitauinrhcn  Kail- 
arhrift  (I8'»7);  iCnr  J'Jildufcniiiff  dcr  halnfloniHrhi'n  A'ril- 
schrift  (1810);  Ziir  (ico*jrapUic  mid  Gcschivhtc  von  alt-Ital- 
icn  (■1840-42). 

<;ro'tiu«,  or  He  Groot  fHnoo).  b.  at  Delft  in  l.'ifin, 
where  bis  IcariH'd  father  was  the  burgomaster,  was*  sent  to 
Leyden  at  the  age  of  eleven,  and  after  three  years'  residence 
at  the  university,  under  .Joseph  Sealiger  and  other  eminent 
professors,  accompanied  the  ambassadors  of  tlie  states-gen- 
eral into  France.  Here  he  r<'ceivcMl  notice  on  account  of 
his  preeoi;it)U3  learning  even  from  tlie  king,  Henry  of  Na- 
varre. Returning  to  his  native  town  in  151)0,  he  w.as  in  tlie 
same  year  atlmitted  to  the  bar  at  the  Hague,  and  soon 
gained  distinction  by  works  in  various  dL-partments  of 
|(  arning,  sueh  as  editions  of  the  classics,  and  by  original 
compositions.  In  I'lOl  ho  was  appointee!  historiogrii])hi'r 
of  Holland:  in  1()07  he  was  madtr  iidvocate-gencral  (d'  the 
fisc  for  Hollanil  and  Zcahind  :  ami  in  101(1  the  ofliec  of 
pensionary  (paid  <-ioinselli)r)  id"  Rotterdam  was  conferred 
upon  him.  I'»y  virtue  of  this  ofliee  he  had  a  seal  in  the 
States  of  Holland,  and  afterwards  in  Iho  states-gfueral.  In 
thi'Se  years  he  gave  several  works  to  the  world — in  KlilS.  his 
Movf  liln-rnin,  in  defem^e  (d' th<!  frci-doin  of  the  seas  aj^ainst 
the  pretensions  of  Portugal  and  Kngland;  in  1010,  his 
treatise  in  Latin — in  whiidi  language  noarly  all  his  works 
were  written — on  the  anti(|uity  (tf  the  Ihititvnm  republic; 
and  in  1012  h«  lini'ihfd  his  annals  aiicl  history  of  Itelgian 
affairs,  whirb,  however,  did  nnt  see  the  litjht  until  after 
his  death.  ;\I1  the  time  from  Ins  first  visit  to  Franec  ho 
hail  enjoyed  the  friendship  of  .lohn  of  Rarncveldt,  the 
grand  pensionary  of  Holland,  the  head  of  the  slates'  rights 
party,  and  a  favorer  of  Arminian  opinions  in  theology. 
(Jrotius  shared  liis  npinions  in  (heobtgy  and  politics;  antl 
when,  ul'dut  the  time  <tf  the  nieeling  «d'  the  synod  at  Dort, 
the  stadtliolder  Maurice,  the  head  of  the  natii»nal  party, 
with  winun  the  Calvinists  sided,  caused  the  arrest  of  !iar- 
neveldt  on  unfoimded  charges  of  secretly  plottitI^;  for  the 
Spaniards,  (irotius  also  wn-*  arrested  and  inipri>»'>ned.  The 
result  is  well  known,     itarneveldt  was  put  to  death,  <!rutius 


was  held  in  confinement,  first  at  the  Hague,  then  in  tho 
castle  of  Lotvenstein  near  Gorkum,  until  Mar.  21,  1624, 
when  he  was  conveyed,  by  a  stratagem  of  his  \vife.  in  an 
empty  book  chest,  to  Gorkum,  whence  he  escaped  to  Ant- 
werp, and  from  there  found  his  way  to  Paris.  In  his  im- 
p^i^^nl^eIlt  he  was  tint  idle.  He  transhited  the  Phtmi'^'nr 
of  Kuripides  into  Latin  verse,  wrote  an  introduction  to 
the  jurisprudence  of  Holland,  and  composed  his  important 
commentaries  on  tho  New  Testament,  together  with  tho 
treatise  on  the  truth  of  Christianity.  In  France  he  had  a 
pension  from  the  king  of  ;i<iUO  florins.  Here  he  published 
nis  treatise  Oc  jnrr  irlli  tt  parin,  to  which  modern  iuter- 
n.ational  law  owes  its  first  development.  Experiencing  some 
disgusts  during  his  stay  in  France,  ho  left  that  country  and 
visited  Hulland  in  KKll,  but  finding  his  enemies  still  able 
and  willing  to  make  him  trouble,  he  chose  Hamburg  for  his 
residence  in  10;>2,  and  ere  long  (/.  c.  in  10:t4).  in  compli- 
ance with  the  solicitations  of  Chancellor  Oxenstiern,  entered 
the  service  of  Queen  Christina  of  Sweden.  Ho  was  made  a 
privy  ciuuieilior  and  the  queen's  ambassador  in  France. 
His  diplomatic  life  beconing  uncomfortable  to  him,  in  1045 
he  asked  for  a  recall.  Tbe<|ueen  offered  him  honorable  em- 
ployment, but  he  was  unwilling  to  engage  longer  in  the  ser- 
vice of  courts.  He  took  ship  for  Gcrumny,  encountered  a 
violent  storm  on  the  Baltic,  and  reached  Rostock  spent  with 
fatigue,  to  die  Aug.  28,  104.'>,  in  his  sixty-third  year. 

Grotius  was  perha]ts  the  most  universal  scholar  of  hifl 
a^e.  His  editions  of  several  of  tlic  classics,  with  his  ele- 
gant translations  into  Latin  verse  of  choice  flowers  from 
the  (Jreek  poets,  gave  him  a  place  of  eminence  among 
classical  scholars;  his  notes  on  the  New  Testament,  marked 
by  their  purely  philologieal  character,  and  removed  from 
thcoloiiical  bia*;scs,  would  alone  have  given  him  a  high 
reputation;  his  historical  and  legal  writings  were  the  oc- 
casional works  of  a  great  man  ;  his  original  jMiems  in  Latin 
show  his  versatility,  although  they  are  forgotten  ;  his  trea- 
tise on  the  truth,  of  Christianity  was  long  a  classic;  his 
theological  works  prove  him  to  be  a  believer  in  the  aton- 
ing death  of  <_'hnst  for  tho  sins  of  men  upon  an  explaua* 
ticn  of  the  doctrine  different  from  that  commonly  received 
at  the  time,  and  they  remove  liim  from  the  doctrines  both 
of  Pelagius  and  of  Socinus.  But  he  will  be  remembered 
longest  as  having  first  brought  system  into  tiie  law  of  na- 
ture in  his  preface  to  the  Dc Jure  h<IH,  and  into  the  law  of 
nations  in  the  body  of  that  work.  His  mild  Christian  hu- 
manity led  him  to  attempt  to  bring  better  principles  than 
those  of  his  age  into  tho  intercourse  of  nations,  especially 
into  the  laws  of  war.  His  thorough  knowledge  of  Konmn 
law  furnished  tlie  basis  of  the  system,  and  his  great  famil- 
iarity with  ancient  history  supplied  him  with  copious,  in 
fact  with  too  cojtious  and  sometimes  iuapp^jsite,  illustra- 
tions. T.  D.   U'OOLSEY. 

Grot'on,  post-v.  and  tp.of  New  London  co..  Conn.,  on 
the  E.  side  of  the  river  Thames,  ojiposite  New  London,  and 
on  tho  Shore  Line  R.  R.  It  has  impurtanl  manufactures. 
It  has  a  fine  monument  to  the  memory  of  tlic  patriots  mas- 
sacred here  Sept.  0,  1781,  by  British  and  Tory  troops  after 
the  surrender  of  Fort  Griswold.     Pop.  5124. 

Caroton,  a  pleafsant  posf-v.  and  tp.  of  i\Iiddlesex  co., 
I\Iass..'Iniversr(l  by  the  \\'oree.ster  antl  Nashua,  the  Nashua 
and  Ael(tn,  and  the  Peterboro'  and  Shirley  U.  Us.  It  is  Iho 
seat  of  Lawrence  Academy  (a  thriving  institution),  and 
has  several  paper-mills.  Pop,,  before  the  80[taratiou  of  tho 
town  of  Ayer,  .'J5S4. 

Groton^  post-lp.  of  Grafton  co.,  N.  11..  45  niilce  N.  W. 
of  Concord,  has  manufactures  of  wooden  wares,  etc.  P.  583. 

Groton,  post-v.  and  tp.  of  Tompkins  co.,  N.  Y.,  20 
miles  S.  of  Auburn,  40  S.  of  Gwcjijo.  on  the  Southern  Cen- 
tral U.  U.  It  has  a  national  bank,  4  churches,  a  union 
graded  Beliool.  1  newspaper,  a  hotel,  several  larf;e  nuiehiue- 
shops  and  other  mannfaelories,  including  an  innnense  coop- 
erage nnd  extensive  carriage-shops.  Pop,  of  v,  803;  of 
tp.  3512.  L.'N.  CiiAi'iN,  En.  "Gkoto.n  Joi-unal." 

Groton,  tp.  of  Erie  oo.,  0.     Pop.  iHO. 

Groton,  pnst  tp.  of  Caledonia  eo.,  Vt.,  28  miles  E.  of 
Montpelier.  It  has  a  literary  institute,  and  manufncturos 
of  leather.  luinl>c-r,  ancl  starch.      Pop.  SI  I. 

Grot'tll  i\v\  Vxx'wv  (**  Grotto  of  the  Dog")  is  the  nnmo 
of  a  small  cave.  10  feet  deep,  4  feet  wide,  antl  7  feel  hi^h, 
in  Southern  Italy,  between  Naples  and  Por.zihdi,  remarka- 
ble fur  its  exhalations  c»f  earbonie  acid  gas.  in  which  o  can- 
dle is  instantaneously  extinguished  and  small  animals 
stified.  It  received  its  name  from  iho  eirenmslanee  thnl 
small  dogs  are  generally  used  to  hIihw  the  experiment.  It 
is  mentioned  by  Pliny,  and  the  exhalations  seem  at  bis 
time  to  have  been  more  powerful  tlniii  now. 

<Brottti'glir«  town  of  Italy,  in  the  nrovineo  of  Lccee, 
on  the  hii^b  riiad  between  Taranlu  ami  Brtudisi.  It  has 
ttonie  eutfnii  fai'tories.      Pop.  8747. 
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Grot'te,  town  of  Sicily,  in  the  province  of  Girgenti, 
about  12  miles  E.  of  the  ancient  Agrigentuin.  It  has  a 
considerable  sulphur-trade.     Pop.  73l)G. 

Grouchy,  de  (Emmanuel).  Marqitis, marshal  and  peer 
of  France,  was  b.  at  Paris  Oct.  23,  UOH,  and  entered  the 
artillery  in  1781.  In  l7^'-i,  on  the  outbreak  of  the  Revolu- 
tion, he  was  colonel  of  a  regiment  of  dragoons,  advanced 
to  brigadier-general,  and  fought  in  1704  in  La  Vendee,  but 
was  discharged,  like  all  officers  of  the  nobility.  After  the 
fall  of  Robespierre  he  was  reinstated  in  his  former  place, 
and  fought  with  distinction  under  Joubert  and  Moreau  in 
Italy  and  on  the  Rhine  in  179'J  and  184)0.  but  was  treated 
somewhat  coldly  by  Napoleon  on  account  of  his  sympathy 
for  Moreau.  On  Oct.  26,  1806,  he  defeated  the  Prussian 
cavalry  at  Zehdenik,  and  after  that  time  he  was  much  and 
successfully  employed  in  the  campaigns  in  Prussia.  Spain. 
Austria,  and  Russia;  on  the  retreat  from  Moscow  ho  Jed 
the  body-guard  of  the  emperor,  a  legion  consisting  of  offi- 
cers only.  On  the  restoration  of  the  Bourbons  in  1814  he 
was  banished  from  France,  and  although  he  was  allowed 
to  return  in  1S15,  he  was  treated  with  suspicion.  He  joined 
Napoleon  immediately  on  his  return  from  Elba,  received 
command,  fought  successfully  in  Northern  France,  and  was 
made  a  marshal  of  France.  After  the  battle  of  June  17, 
1815,  he  was  ordered  to  pursue  Bliieher  with  an  army  of 
.S4,000  men  and  100  guns,  and  although,  on  the  18th,  he 
heard  the  cannonade  from  Waterloo,  and  was  entreated  by 
his  staff  to  march  in  that  direction,  he  adhered  to  his  orders 
and  pushed  forward  towards  Wavre.  As  Napoleon  sent 
no  orders  to  recall  him,  it  seems  utterly  unjust  to  lay  the 
burden  of  the  defeat  on  him.  After  the  battle  he  collected 
the  scattered  remnants  of  the  army  and  led  it  back  to 
France,  but  resigned  his  command  when  the  negotiations 
began  between  the  allies  and  the  provisional  government. 
The  Bourbons  banished  him  a  second  time,  but  after  resid- 
ing for  five  years  in  the  U.  S..  he  was  permitted  to  return 
to  his  estate  near  Caen.  After  the  rc\-olution  of  ]8.'j0  his 
rank  of  marshal  was  acknowledged,  and  ho  was  created  a 
peer  of  France.  D.  May  21*.  1847.  Besides  a  number  of 
pamphlets,  be  published  Fnujmcnts  histon'qufn,  in  vindica- 
tion of  his  conduct  in  1815,  military  and  diplomatic. 

Ground  is  in  the  idea  what  cause  is  in  reality.  That 
which  actually  causes  the  movement  of  the  wings  of  a  wind- 
mill is  theoretically  the  ground  of  the  phenomenon.  Thus, 
(jround  and  sequence  express  in  one  sphere  exactly  the  same 
correlation  as  cattse  and  effect  in  another.  Ground  and  rea- 
son are  so  far  identical  as  they  belong  to  the  same  sphere, 
but  a  different  field  is  ascribed  to  them.  Reason  is  objec- 
tive, and  refers  to  a  process;  ground  is  subjective,  and  re- 
fers to  the  volition.  Reason  is  scientific,  ground  is  moral. 
The  grounds  for  which  I  believe  that  a  thing  is  so  or  so  are 
reasons;   the  reasons  why  I  act  so  or  so  are  grounds. 

Ground,  or  Ground  Bass,  in  music,  a  given  bass 
on  which  the  student  is  required  to  write  several  original 
melodies  or  descants  in  succession,  the  whole  forming  a  set 
of  variations  in  different  styles. 

Ground  Dove,  a  general  name  for  those  species  of 
pigeon  which  seldom  tiy,  but  walk  or  run,  often  quite 
rapidly,  upon  the  ground.  The  ground  dove  of  the  South- 
ern United  States  [Chamayefia  jfaaseriua)  is  less  than 
seven  inches  long.  The  genus  comprises  the  smallest 
pigeons  known. 

Ground  Ice,  or  Anchor  Ice  (called  ground  f/m  in 
])arts  of  England),  is  the  ice  which  forms  in  crystals  at 
the  bottom  of  streams.  Its  formation  is  probably  due  (1) 
to  the  current  of  the  stream,  which  mixes  the  lighter  cold 
water  of  the  surface  with  the  rest  of  the  water,  and  brings 
the  whole  down  nearly  to  the  freezing-point;  (2)  to  the 
asperities  at  the  bottom,  which  favor  the  forming  of  crys- 
tals ;  and  (3)  to  the  comparative  stillness  of  the  water  at 
the  bottom. 

Ground-nut,  or  Pea-nut,  the  fruit  of  the  Amckia 
hypogsea,  an  annual  plant  of  the  order  Leguminosa?,  a 
native  of  Africa  or  of  South  America.  In  these  countries 
it  has  long  been  cultivated  for  food.  In  the  U.  S.  it  is  cul- 
tivated extensively  for  its  oil  also.  The  pods  generally 
have  two  seeds,  and  have  the  remarkable  habit  of  thrust- 
ing themselves  under  the  soil  and  there  ripening.  The 
seeds  ("nuts")  when  roasted  are  extensively  eaten,  and 
are  liked  by  many.  The  oil  is  prepared  by  grinding,  heat- 
ing, and  pressing  the  kernels,  which  yield  over  20  percent. 
of  fixed,  non-drying  oil,  useful  as  a  lubricant,  as  soap-stock, 
and  in  woollen  factories.  Its  specific  gravity  is  .918.  In 
lamps  it  is  better  than  sperm  oil,  except  in  cold  weather, 
when  it  thickens.  When  deodorized  it  is  used  for  adulter- 
ating olive  oil.  France  and  Belgium  manufacture  large 
amounts  of  this  oil  from  African  nuts,  aud  use  the  oil  as 
a  lubricant. 

Ground  Par'rakeet,  a  name  applied  to  several  beau- 


tiful Australian  parrots,  which  live  almost  entirely  upon  the 
ground — such  as  the  Pezoporus  furmosus  and  the  Xymphilua 
Xovif;  HoUanduc.  The  latter  is  of  a  yellow  color,  and  is 
extremely  abundant  iu  parts  of  Australia. 

Ground-Rent.  See  Rent,  by  Prof.  T.  W.  Dwigiit, 
LL.D. 

Ground  Squirrel,  a  name  applied  to  various  rodents 
intermediate  iu  character  between  the  true  squirrels  and 
the  marmots.  They  are  of  the  genera  Tawias,  Spermo- 
philiis,  etc.  (See  Chipmunk  and  Goi'Iikr.) 

Ground'sel  Tree,  a  name  given  in  the  U.  S.  to 
Biirrharis  halimi/oh'a,  angustlfolia,  and  glomerulijlora, 
handsome  resinous  shrubs  of  the  order  Compositse.  They 
grow  chieflj'  near  the  sea-coast. 

Grouse,  the  common  name  for  birds  of  the  order 
Rasorcs  and  family  Tetraonidne.  The  species  are  numerous, 
and  many  are  American.  Of  these  the  spruce  jiartridge  or 
Canada  grouse  (  Tetrao  Canaflensin),  the  Ceutrorercus  uro- 
jjhifiifnins,  or  cock  of  the  plains,  the  Cupidouiu  cupido, 
])rairie  chicken  or  pinnated  grouse,  the  Bonasa  umheUus, 
ruffed  grouse  {incorrectly  called  "partridge"  and  *' pheas- 
ant" in  some  places),  and  others,  are  well-known  game 
birds.  Of  these  the  more  important  are  described  under 
their  alphabetical  heads. 

Grouse  Creek,  tp.  of  Cowley  co.,  Kan.     Pop.  153. 

Grouse  Valley,  in  Elko  co.,  Nev.,  N.  of  Toano  Station, 
is  a  good  grazing  region.     Its  elevation  is  5600  feet. 

Grousset  (Paschal),  b.  in  Corsica  about  1S45  ;  became 
a  journalist  of  Paris  aud  the  associate  of  Rochefort ;  wrote 
the  articles  in  the  Marseillaise  against  Pierre  Bonaparte 
which  led  to  the  murder  (by  the  latter)  of  Victor  Noir. 
Grousset  was  for  a  time  imprisoned;  was  afterwards  editor 
first  of  the  Marseillaise,  and  then  of  La  Douche  de  Fer; 
was  prominent  among  the  Parisian  Communists,  who  made 
him  their  foreign  minister;  was  sent  to  New  Caledonia  in 
1872,  but  made  his  escape  in  1874. 

Grove,  tp.  of  Jasper  co.,  111.     Pop.  1094. 

Grove,  tp.  of  Adair  co.,  la.     Pop.  137. 

Grove,  tp.  of  Davis  co.,  la.     Pop.  1230. 

Grove,  tp.  of  Pottawattamie  co.,  la.     Pop.  356. 

Grove,  tp.  of  Stearns  co.,  Minn.     Pop.  424. 

Grove,  tp.  of  Allegany  co.,  N.  Y.     Pop.  1056. 

Grove,  tp.  of  Harnett  co.,  N.  C.     Pop.  1093. 

Grove,  tp.  of  Cameron  co.,  Pa.     Pop.  410. 

Grove,  tp.  of  Greenville  co.,S.  C.     Pop.  1089. 

Grove  (Sir  "William  Robert),  Q.  C,  F.  R.  S.,  b.  at 
Swansea  July  14,  181 1;  was  educated  at  Brasenose,  Oxford, 
and  at  Lincoln's  Inn,  and  came  to  the  bar  in  18;15;  gave 
special  attention  to  experimental  physics,  and  invented 
valuable  electrical  appliances;  was  one  of  the  first  to  ad- 
vance as  an  hypothesis  the  doctrine  of  the  correlation  of 
forces;  was  professor  of  experimental  philosophy  in  the 
London  Institution  1840-47:  became  Q.  C.  IS.^j.S;  a  royal 
medallist  1847;  president  of  the  British  Association  18G6; 
a  justice  of  the  common  picas  1871  :  and  knight  bachelor  in 
1872.  Author  of  many  valuable  scientific  papers,  and  of 
an  essay  On  the  Correlation  of  the  Physical  Forces  (1846). 

Grove  City,  post-v.  of  Franklin  co.,  0.     Pop.  143. 

Grove  Hill,  post-v.,  county-seat  of  Clarke  co.,  Ala.  It 
has  1  weekly  newspaper.     Pop.  200  ;  of  Grove  Hill  tp.  1360. 

Grove  Lake,  post-tp.  of  Pope  co.,  Minn.     Pop.  292. 

Groveland,  tp.  of  La  Salle  co..  111.     Pop.  1561. 

Groveland,  tp.  and  post-v.  of  Tazewell  co.,  HI.,  on  the 
Chicago  Pekin  and  South-western  R.  R.,  S  miles  N.  E.  of 
Pekin.     Poj).  1323. 

Groveland,  post-v.  of  Putnam  co.,  Ind.     Pop.  67. 

Groveland,  post-v.  and  tp.  of  Essex  co.,  Mass.,  on  the 

Merrimack  River,  opposite  Haverhill,  and  on  a  branch  of 

the  Newburyport  R.  R.,  43  miles  N.  of  Boston.     It  has  a 

!  savings  bank  and  manufactures  of  shoes  and  woollen  goods. 

j  It  is  a  beautiful  place,  and  has  an  iron  bridge  connecting 

I  it  with  Haverhill.     Pop.  1776. 

1       Groveland,  post-tp.  of  Oakland  co.,  Mich.    Pop.  1180. 
'       Groveland,  post-tp.  of  Livingston  co.,  N.  Y.     It  con- 
tains a  Shaker  village.     Pop.  1455. 

Groveport,  post-v.  of  Addison  tp.,  Franklin  co.,  0., 
on  the  Columbus  and  Hocking  Valley  R.  R.,  12  miles  S.  E. 
of  Columbus.     Pop.  627. 

Gro'ver,  tp.  of  Johnson  co..  Mo.     Pop.  1233. 

Grover  (Cuvier).  b.  in  Bethel,  Me..  July  24,  1829; 
graduated  at  the  U.  S.  Military  Academy  July,  1850,  and 
entered  the  army  as  brevet  second  lieutenant  of  artillery  ; 
promoted  to  be  second  lieutenant  Sept.,  1850;  first  lieutenant 
of  infantry  Mar.,  1855;  captain  Sept.,  1S5S;  major  Aug., 
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1863:  lieuteiiftnt-coloncl  July,  1800.  His  services  prior  to 
the  civi!  W!ir  were  principally  on  the  frontier,  being  en- 
gaged on  Ilio  Xurthern  I'aeific  R.  K.  exploration  ISJ3-54, 
and  the  Utah  expedition  1857-58.  On  the  outbreak  of  the 
civil  war  he  was  a  captain  of  the  10th  Infantry,  and  with 
his  command  in  New  MexiiMt.  Keturnins  K.,  he  was  (Apr., 
1862)  appointed  a  brigadier-geueral  of  volunteers,  and  as- 
signed to  duty  with  the  Army  of  the  Potomac,  participat- 
ing in  the  various  battles  of  tlic  Peninsular  campaign  in 
Virginia  and  in  the  second  battle  of  Bull  Run.  In  Dee., 
1862.  he  was  in  command  of  a  division  of  the  lUlh  Corps  in 
the  department  of  tlie  Gulf,  and  engaged  at  Raton  Rouge, 
Port  Hud;!on.  un<i  various  actions.  In  Aug..  ISGl,  he  was 
raised  to  tlie  command  of  the  I'.Hh  Corps,  and  in  the  Shen- 
andoah campaign  was  engaged  in  tlie  battles  of  Opequan, 
Fisher's  Hill,  and  Ce(Iar  Creek,  in  the  latter  of  which  he 
was  woumled ;  he  subsequently  commanded  the  district  of 
Savannah,  (ja,.  and  was  mustered  out  of  the  volunteer  service 
Aug.,  1SG5.  Brevet  lieutenant-colonel,  colonel,  brigadier- 
general,  and  major-general  C  S,  A.  for  gallant  conduct. 
Since  the  close  of  the  civil  war,  Col.  Grover  has  been  en- 
gaged on  duty  on  the  fmntier;  in  1S70  was  transferred 
to  the  3d  Cavalry  as  lieutenant-colonel;  in  1875  became 
colonel  1st  Cavalry.  G.  C.  Simmons. 

(Jro'vcrtown,  tp.  of  Starke  co.,  Tnd.     Pop.  71. 

Grovetou,  liattle  of.  See  Bull  Run,  Second  Battle 

OF. 

Grow,  tp.  of  Anoka  co.,  Minn.     Pop.  396. 

Grow  (Gau-qha  Aapon),  b.  at  Ashford,  Conn.,  Aug.  31, 
1823;  graduated  from  .Amherst  College  in  1844;  studied 
law,  and  was  admitted  to  the  bar  in  1847;  was  M.  C.  from 
Pennsylvania  in  1S5I-53,  I85.0-:»7,  and  1859-63;  he  was 
chairman  of  the  committee  on  territories  1S59-6I  :  was 
Speaker  of  the  Ilous-i  of  Representatives  in  the  37th  Con- 
gress (1861-63)  ;  and  was  appointed  delegate  to  the  Balti- 
more convention  in  1864.  He  is  now  (1875)  president  of  a 
railway  company,  and  resides  in  Houston,  Tex, 

Grow'ler,  the  Mirntptfrns  ni^/rt'rniit,  or  black  bass,  a 
good  tablc-iish  of  the  lakes  and  rivers  of  the  U.  S. 

Groy'un  (William  M.),  M.  D.,  b.  at  Londonderry,  Ire- 
land. Oct.  21,  183.5;  was  cclucated  at  Pompey  Academy, 
N.  Y.,  and  at  the  State  Normal  School,  Albany;  received 
his  medical  degree  in  1867  from  the  Hommopathic  Medical 
College.  I'liiladelphia:  was  president  of  the  Cayuga  County 
(N.  Y.)  Homu'Opathic  Medical  Society  1871-72,  vice-pres- 
ident of  the  Central  New  York  Homa'opathic  Medical 
Society  1874-75.     Residence,  Throopsvillc,  N.  Y. 

Grub,  the  larva  of  a  coleopterous  insect.  Larvae  of 
dipterous  insects  are  called  tnttfi^foty;  those  of  Lepidoptera 
are  r<ttci'pilhn-M.  Larva;  of  the  other  orders  of  insects  have 
no  special  popular  names. 

Gnihbs  (.loriv  Ci.nun),  A.  M.,  M.  D.,  b.  at  Pittsburg, 
Pa.,  May  24,  1836;  graduated  at  Willamette  University, 
Or.,  1861  ;  was  an  officer  of  the  5th  Pennsylvania  Cavalry 
1864  ;  graduated  M.  I),  in  1868  at  the  University  of  Mich- 
igan ;  has  hold  the  professorsiiip  of  chemistry  in  Willa- 
mette University,  and  been  editor  of  the  Mediral  and  Snrf/i- 
cnl  Reporter  of  Oregon.     Resides  at  Dallas,  Or. 

Gru'bcr  (  Joiiann  CiorrrRiEn),  a  Cterman  writer  of  some 
note,  was  b.  at  Naumburg,  Prussian  Saxony,  Nov.  20,  1774, 
and  made  from  1792  to  1797  extensive  studies,  though  of 
a  somewhat  miscellaneous  character,  at  the  University  of 
Leinsic.  l-'rom  ISIJI!  tu  1810  he  resided  in  AVeimar.  where 
he  became  very  intimate  with  Wieland,  of  whom  he  haa 
written  a  good  biography  (2  vols.,  1815).  In  1815  ho  was 
appointed  professor  of  philosoi)hy  at  the  University  of 
Halle,  and  in  iSlS  he  began,  together  with  Krseh.  the  pub- 
lication of    the  gn-at    Mhjrmrlur   ICiiri/h'fopluli'r.    il,:r    Winncn- 

achtiftrn  unil  h'Utintr,  which  after  the  death  of  Ersch  ho 
conducted  alone  for  many  years.     I).  Aug.  7,  1851. 

(>nint'li,  post-v.  of  Grundy  co.,  Tenn. 

(^ni'miii,  ip.  of  Clinton  co.,  Pa.     Pop.  295. 

(-nrmo  Ap'piiln,  an  old  town  of  Italy,  in  the  prn- 
vincu  of  Hari.  Ft  has  considerable  trade  in  wine,  oil,  and 
grain.     I»op.  8132. 

Griin  f AvAsrAsirs).     See  Aikkspkrc. 

<>ritirher{;,  town  of  Prussia,  in  the  province  of  Silesia. 

It  i>  f;iirir>U''  for  its  wine,  and  haa  some  manufactures  of 
clotlniTid  l.jitb.T.      pop.  111.324. 

C-ruiult'vis  (NicoLM  KRi:Dr.RrK  Sf.vi;rin),  the  Danish 
reformer,  was  b.  Sept.  S.  1783.  at  Ifdby  parsonage,  in  the 
island  of  Seelnnd,  and  studied  language,  history,  and  the- 
ology at  the  I'niversity  r.f  Copenhagen.  In  isus  ho  at- 
tracted some  altention  by  his  book  on  the  Seaixlimivian 
mythology  {much  enlarged  in  is;;'.)),  nml  still  more  in  1802 
by  a  large  and  jiowerful  picture  in  dramatic  form  of  the 
contest  bolweon  Christianity  and  heathenism  in  Denmark. 


His  WoHd's  Chroutrle  (1812,  much  enlarged  in  1837), 
which  was  written  from  a  positive  Christian  standpoint, 
considering  all  events  as  divine  rewards  or  punishment, 
involved  him  in  a  warm  contest  with  A.  8.  Oersted,  the  ju- 
rist, who  defended  a  more  speculative  view.  His  first  large 
religious  work  was  Kirkcni  djrnm'ifr  (1S25).  in  which  he 
attacked  the  rationalistic  views  then  reigning  in  the  Dan- 
ish Church.  The  dispute  was  more  than  bitter,  and  brought 
Grundtvig  under  ecclesiastical  ban;  but  afterwards  he  part- 
ly gave  up  his  polemical  standpoint,  and  confined  himself 
to  positive  teaching  and  preaeliing.  His  True  Chrhtifiniftf, 
his  SHndtnf-hooh,  and  many  minor  essays  and  papers  arc 
principally  of  practical  tendency.      He  possessed  eminent  i 

gifts  as  a  preacher,  and  filled  the  ofiice  of  a  minister  in  Co- 
penhagen from  I8:tS  till  his  death.  Sept.  2,  1872:  and  he 
deeply  tou<-hed  the  hearts  of  his  countrymen  by  his  sub- 
lime hymns  and  beautiful  patriotic  ballads.  His  party  de- 
veloped gradually  into  a  school,  and  his  school  became  a 
reform  of  the  whole  Danish  civilization.  (Sec  Danish  Lan- 

Gl'AGi:  AM)  LiTKRATURE.)  Ci.EMK.VS  PETERSEN. 

Gruii'dy,  county  in  the  N.  E.  of  Illinois.  Area.  A^2 
square  miles.  It  is  level  and  fertile.  It  contains  little 
timber,  but  produces  much  bituminous  coal.  Cattle,  grain, 
and  wool  are  leading  products.  It  is  traversed  by  the  Illi- 
nois River  and  by  the  Chicago  and  Alton  and  the  Chicago 
Rock  Island  and  Pacific  R.  Rs.    Cap.  Morris.    Pop.  14,938. 

(■riindv,  county  in  Central  Iowa.  Area,  504  square 
miles.  It  is  undulating  and  fertile.  Grain  is  the  leading 
procluet.      Cap.  Grundy  Centre.      Pop.  6399. 

Grundy,  county  in  the  N.  of  Missouri,  in  the  valley  of 
the  Grand  River.  Area,  42U  square  miles.  It  is  generally 
productive  prairie-land.  Cattle,  grain,  tobacco,  and  wool 
arc  staple  products.  It  is  traversed  by  the  south-western 
division  of  the  Chicago  Rock  Island  and  Pacific  R.  R. 
Cap.  Trenton.     Pop.  10,567. 

Grundy,  county  of  S.  E.  Central  Tennessee.  It  has  a 
broken  surface;  the  soil  is  fertile.  Some  grain  is  produced. 
Bituminous  coal  of  good  quality  is  f<mnd.  Area,  225  square 
miles.     Cap.  Tracy  City.     Pop.  3250. 

Grundy,  tp.  and  post-v.,  county-scat  of  Buchanan  co.^ 
Va.     Pop.  1152. 

Grundy  Centre,  post-v.,  cap.  of  Grundy  co.,  la.,  is  the 

only  t(fwn   in  the  county.     It  has  2  hotels,  a  new  school 

building,  a  weekly  newspaper,  stores,  etc.     It  is  the  centre 

of  a  rapidly-growing  agricultural  district.    Pop.  about  500. 

Ri:a  a  Mokfett,  Eds.  of  Grij-ndy  Cou.nty  *'Ati,as."' 

Grundy  (Fr.i.ix),  b.  in  Iterkeley  co.,  Va.,  Sept.  11, 1777; 
was  educated  at  the  Rardstown  Academy  by  Prie.»(tley  ; 
studied  law  and  became  famous  in  criminal  cases;  was 
chosen  a  member  of  the  convention  to  revise  the  constitu- 
tion in  1799;  was  elected  to  the  legislature  in  the  same 
year;  upon  the  resignation  of  Judge  Todtl  wos  appointed 
chief-justice  of  Kentucky.  Removeil  to  Nashville,  Tenn.; 
was  in  Congress  1811-15;  U.  S.  Senator  1829-38.  Presi- 
dent Van  Ruren  in  1838  selected  him  as  attorney-geneiral 
of  the  U.  S. ;  in  1840  ho  resigned  his  office,  and  was  re- 
elected to  the  Senate.    D.  at  Nashville,  Tenn.,  Dec.  19,  1840. 

Cirup'pc  (Otto  FRiEDRini),  a  (Serman  philosopher, 
archu'ologist,  and  poet  of  some  note,  was  b.  at  Dantzic 
Apr.  15.  ISOI,  and  entered  in  1825  the  University  of  Uer- 
lin.  In  LS.'IO  lie  became  a  contributor,  especially  of  criti- 
cisms on  litcraUire  and  art,  to  the  Allrjcmtinc  l'ieu»sitieUe 
Sinntuzcitiiuff,  imd  \us  AntniiH  ( 1 831 ),  containing  an  open 
attack  on  (he  philosophy  of  Hegel,  attracted  pome  atten- 
tion. In  isil  ho  was  appointed  extraordinary  profeiisor 
of  philosophy  at  the  University  of  iierlin.  The  most  note- 
worthy id'  his  poclical  works  arc  his  tragedies.  Otto  nm 
Wltlt'fHbtirh  (I86U(  and  DnnvtrinH  (1861).  the  latter  a  eom- 
pletirm  of  a  fragment  by  Schiller.  His  arclurologieal  wri- 
tings are  very  numerous  and  not  without  merit,  but  are  not 
distinguished  by  any  decided  originality.     D.  Jan.  7,  1870. 

C-riitMi,  or  Ilii^Mi,  a  small  jdateau  on  the  western 
shore  of  the  Laki-  <tf  Lueerne,  in  tlie  cant<in  of  Uri.  Swiljttr- 
laud.  renowned  as  tlie  place  where  StauOueher.  FUrst, 
Melehtiial.  and  thirty  other  confederates  met  on  the  night 
of  Nov.  7,  1307,  atid  started  the  insurrection  against  .\ustna 
whii'li  resulted  in  the  indepentlein^e  of  Swit/erland. 

<ir»ytre,  or  Gruv^res,  a  small  town  in  the  canton  of 
Freiburg.  Switzerland.  The  cheese  manufactured  in  its 
surroundings  and  bearing  its  name  is  tho  most  famous 
cheese  nninufaetureil  in  Switzerland. 

Grymes  (Jonv  R.),  b.  in  Orange  co,.  Va.,  1786.  Ho 
served  at  times  as  U.  S.  tlistriet  attorney  and  ottorney- 
general,  also  held  a  position  in  the  Slate  legislature  and 
constitutional  ecuivention  «f  Louisiana.  He  was  a  man  of 
thorough  burning  and  great  clo(|Uence.  D.  at  Now  Orleans, 
La..  Dee.  4.  1S5I. 

Gry8-bok  [Dutch  for  "  groy  buck"],  tho  Cnlntrngnn 
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melanoih,  a  small  reddish  gray  antclopo  of  tho  wooded 
moimtaiu3  of  South  Africa.  It  is  extremely  active  and 
timid,  and  its  flesh  is  good. 

Gua'ca,  or  Hua'ca,  according  to  Herrera,  is  an  ancient 
Peruvian  word  meaning  '■  temple ;"  but  Pedro  de  Cieza  do 
Leon  says,  "  It  is  the  appellation  of  the  devil,  to  whom  an 
infinite  number  of  tempk-s  are  dedicated  in  Peru,  having 
burial-places  attached  to  or  near  them."  The  word  is  now 
in  common  use  in  Central  and  South  America  to  designate 
an  Indian  grave,  and  from  it  comes  lumcal,  an  Indian 
cemetery.  In  1S59  great  excitement  was  produced  in  the 
U  S  and  Europe  by  tho  announcement  that  several  huaats 
had  Veen  discovered  at  Chiriqui  in  the  state  of  Panama, 
from  which  a  number  of  golden  images  etc.  had  been  ex- 
tracted; and  it  was  generally  believed,  by  those  who  in- 
vestiirated  the  matter,  that  the  unearthed  treasures  were 
the  w'orks  of  a  people  who  prcceilcd  the  Indians,  and  whose 
civilization  greatly  exceeded  theirs.  The  Panama  Stnr 
and  Herald,  one  of  whoso  editors  had  made  an  especial 
study  of  Indian  antiquities,  etc.,  and  whose  views  were  ac- 
quiesced in  by  antiquaries  generally,  published  Sept.  10, 
11859,  the  following  :  "  In  that  portion  of  the  state  of  Pan- 
ama comprising  the  former  provinces  of  Ayuero,  Vcraguas, 
and  Chiriqui,  Indian  burial-places  are  of  very  common  oc- 
currence, but  they  appear  to  bo  most  numerous  in  the  dis- 
trict of  Chiriqui.  As  far  as  wo  have  been  able  to  ascertain, 
they  abound  principally  on  the  Pacific  slope  of  the  Cordil- 
leras, and  from  their  vast  numbers  prove  that  at  one  period 
this  country  must  havo  been  very  densely  inhabited  by  a 
race  of  people  whose  knowledge  of  the  arts  of  working  in 
metals  and  clay  is  evidence  of  a  certain  degree  of  civiliza- 
tion. That  they  preceded  the  people  whom  the  first  Span- 
ish discoverers  found  in  possession  of  the  country  is,  we 
think,  clearly  proved  by  the  images  that  have  been  brought 
to  light:  for  whilst  we  find  most  of  the  animals  of  this 
part  of  the  continent,  such  as  jaguars,  tapirs,  deer,  mon- 
keys, bats,  alligators,  etc.,  skilfully  represented,  there  has 
been  nothing  as  yet  discovered  bearing  any  resemblance  to 
the  animals  introduced  from  the  Old  World,  such  as  horses, 
cows,  pigs,  etc.;  neither  in  any  instance  that  has  come  to 
our  knowledge  have  there  been  found  any  of  tho  toys  and 
beads  which  the  Spaniards  bartered  with  the  natives  for 
gold  ;  nor  has  any  iron-work  been  met  with  ;  and  it  seems 
only  reasonable  to  suppose  that  had  they  possessed  such 
articles  they  would  have  been  deposited  along  with  the 
other  treasures  in  tho  sepulchres  of  their  deceased  owners. 
Another  instance  of  the  groat  antiquity  of  these  graves  con- 
sists in  the  fact  that  in  none  of  them  has  a  body  been 
found ;  and  though,  in  some  instances,  portions  of  bones 
have  been  distinguished  when  the  giave  was  first  opened, 
they  immediately  crumbled  to  dust  on  exposure  to  the  at- 
mosphere. At  most  a  few  teeth  and  some  fragments  of 
bones  have  resisted  the  hand  of  time." 

Now,  the  above  statements,  plausible  as  they  seem,  I 
cannot  but  consider  as  at  variance  with  all  history ;  for, 
according  to  the  early  Spanish  historians,  many  of  the 
tribes  of°'Central  and  South  America  showed  considerable 
skill  "in  carving  emeralds  and  other  hard  stones,  and 
were  well  acquainted  with  the  art  of  casting  and  sculptur- 
ing metallic  substances."  Bernal  Diaz,  speaking  of  the 
Mexican  Indians  residing  on  the  banks  of  the  trrijalva, 
savs;  "On  the  hist  day  of  Mar.,  1519,  there  came  to  us 
m.any  chief.s  and  principal  men  bringing  presents  of  gold, 
consisting  of  four  diadems,  a  number  of  figures  of  little 
lizards,  two  resembling  little  dogs  {dns  como  perrillos),  five 
ducks,  etc."  In  the  province  of  Zenu  vast  numbers  of 
graves  were  riHed  by  the  Spaniards,  which  contained  ar- 
ticles similar  to  those  which  were  found  in  the  burial- 
grounds  of  Chiriqui.  In  the  land  of  Duyt.ama,  tlfonzalo 
Ximenez  fell  in  with  sever.al  ndnratniioa  or  temples,  which 
he  plundered  of  $40,000  worth  of  gold  and  emeralds, 
"  much  of  the  gold  being  in  the  form  of  crowns,  eagles, 
and  other  birds  and  animals."  Columbus  himself,  as  early 
as  1502,  in  his  fourth  voyage  to  the  New  World,  "discov- 
ered many  tombs  in  the  houses  of  the  Indians  of  Porto- 
bello,  where  were  deposited  dead  bodies,  dry  and  perfumed 
with  myrrh,  without  any  bad  smell,  and  wrapped  in  blankets 
or  cotton  sheets ;  and  over  the  tombs  were  boards,  on  some 
of  which  were  placed  the  sculptured  figures  of  animals,  and 
on  others  the  effigies  of  those  who  were  buried  there,  to- 
gether with  the  most  precious  jewels  they  possessed." 

All  these  sepulchres,  as  well  as  those  in  Zenu,  and  some 
thousands  of  others  in  Mexico,  Central  America,  and  Peru, 
which  were  unscrupulously  robbed  by  the  Conquistadores, 
were  spoken  of  by  the  Indians  as  the  last  resting-places 
of  their  greatehieftains,  whose  treasures,  consisting  of  vessels 
and  images  of  gold,  stone,  and  earthenware  (the  work  nf 
theu-  imieiiioxu  dependaiils).  as  also  their  household  ser- 
vants and  tho  most  beloved  of  their  wives,  were  almost 
invariably  buried  with  them;  "the  devil,"  says  the  quaint 
old  chronicler  Herrera,  "  in  all  parts  of  the  Indies,  ap- 


pearing to  the  natives,  and  giving  them  to  understand  that 
they  would  live  in  the  next  world  exactly  as  they  had 
lived  in  this." 

The  facts  I  have  cited  show  conclusively,  it  seems  to  me, 
that  the  graves  excavated  at  Chiriqui  arc  of  Indian  origin  ; 
and  if  nothing  was  discovered  in  them  "  bearing  any  re- 
semblance to  the  animals  introduced  from  the  Old  World," 
it  follows  simply  that  the  Indians,  beholding  their  "  man- 
sions of  tho  dead"  everywhere  desecrated  by  the  Span- 
iards in  their  unhallowed  search  for  gold,  relinquished, 
iif'tcr  the  Cunqueal,  their  ancient  mode  of  burial. 
'  That  throughout  the  whole  of  this  continent  are  to  be 
found  unmistakable  traces  of  a  highly-civilized  people  who 
preceded  the  Indians,  as  is  so  often  asserted,  I  very  much 
doubt;  but,  granting  this,  to  reckon  the  hnacales  of  Chi- 
riqui among  their  monuments  is  absurd.  Tkeij  are  unques- 
tionably the  work  of  the  Indians;  and  when  wo  consider 
that  they  may  be  fifty,  and  must  be  three  and  a  linlf,  ven- 
turiea  ohl,  it  "will  not  appear  surprising  that  "  in  none  of 
them  has  a  body  been  found,  and  that  at  most  a  few  teeth 
and  somo  fragments  of  bones  have  resisted  tho  hand  of 
time." 

Taken  in  connection  with  what  I  have  said,  the  sub- 
joined   accounts    of   Indi.-in  burials,  translated    from  the 
Spanish,  will  not  be  found  uninteresting  perh.aps  to  those 
who  arc  studying  the  history,  etc.  of  the  unfortunate  races 
inhabiting  this   continent  at  the  time  of  its  discovery: 
"  When  a  chief  of  Darien  died,  his  wives  and  servants  com- 
mitted suicide,  in  order  that  they  might  serve  him  in  tho 
next  world,  fully  believing  that  the  souls  of  those  who  did 
not  kill  themselves  on  the  decease  of  their  lords  died  with 
their  bodies  or  were  converted  into  air.     As  soon  as  the 
cacique  expired  his  followers  seated  him  on  a  stone,  and, 
kindling  a  fire  about  him,  they  dried  him  until  nothing 
but  his'skin  and  bones  remained;  after  which  they  hung 
him  up  or  fastened  him  against  the  wall  of  a  room  set  apart 
for  this  purpose,  adorning  him  with  feathers  and  jewels  of 
gold,  and  placing  him  by  the  side  of  his  father  or  prede- 
cessor deceased.    Thus,  by  his  corpse  was  his  memory  pre- 
served among  his  kindred ;  and  when  a  chief  was  killed  in 
battle  the  fame  of  his  prowess  was  handed  down  to  poster- 
ity in  the  songs  which  accompanied  their  areitos  or  dances." 
"When  a  chieftain  of  Uraba  departed  this  life  his  friends 
and  domestics  met  at  his  house,  and  in  the  dark  drank 
strong  liquor,  weeping  for  the  dead  :  and  after  many  sor- 
ceries" and  ceremonies  they  placed  him  in  the  grave,  with 
his  wives,  treasure,  jars  of  wine,  arms,  and  food;  the  de- 
mon giving  his  subjects  to  understand  that  he  had  to  take 
provisions^for  his  journey  to  another  kingdom,  which  ho 
had  provided  for  him."     "  In  Castilla  del  Oro  they  clothed 
a  deceased  ruler  in  his  richest  armor,  and  hung  him  over 
a  fire  to  drv,  the  grease  which  dripped  from  him  being 
caught  in  large  vases  appropriated  to  this  purpose.    While 
this  process  of  drying  was  going  on,  twelve  of  the  prin- 
cipal men  of  his  house,  enveloped  from  head  to  foot  in 
black  blankets,  sat  round  the  corpse,  and  from  time  to  time 
one  of  their  number  struck  a  hoarse  drum  (as  we  heat  for 
a  funeral),  commencing  a  low  chant  in  the  intervals  of 
the  beating,  which  bis  companions  took  up  in  regular  suc- 
cession, after  the  manner  of  the  rcsponsorij.     A  little  before 
daylight  on  each  night  of  their  vigil  they  gave  a  piercing 
yeil,  after  which  they  relapsed  into  silence,  while  the  drum 
was' tapped  quickly  "and   lightly,  as  one   rings  the  passinr,- 
bcll     All  the  people  of  the  house  drank  and  made  merry, 
save  the  twelve,  who  left  not  the  corpse  by  day  nor  by  night, 
unless  compelled  by  some  necessity  to  do  so,  when  they 
kept  closely  veiled  from  the  vulgar  gaze.     Pasqual  de  An- 
dagoya,  being  present  at  the  burning  of  the  lord  of  Pocorosa 
in°th"e  province  of  Cucbra,  asked  what  was  said  by  tho 
mourners    in  their   chants.      'They  sing,'  replied   an  old 
Indian  of  the  mountain,  •  the  history  of  the  deeds  of  our 
great  chieftain.'     After  the  lapse  of  a  year  the  mummified 
chief  was  carried  to  the  great  square  of  the  town  or  vill.age 
in  which  ho  had  lived,  and  after  the  food  which  he  had 
most  liked  in  life  had  been  placed  before  him,  and  his  fa- 
vorite wives  slain,  he  was  placed  upon  a  large  fire  and  en- 
tirely consumed,  the  Indians  thinking  that  the  smoke  went 
to  the  abode  of  his  soul  in  the  other  world  ;  and  being  asked 
'  Where?'  they  pointed,  without  speaking,  toward  the  skies." 
"In  EI  Reino  Misteco,  when  a  great  lord  was  taken  sick, 
the  priests  made  vows  to  make  pilgrimages  and  observe 
fasts,  which  were  conscientiously  fulfilled  ;  and  if  he  recov- 
ered they  had  grand  dances,  both  at  his  house  and  in  the 
monastery.     If  he  died,  the  funeral  procession  was  very 
grand,  the  dead  being  surrounded  by  the  whole  body  of  the 
priesthood,  and  followed  by  thousands  of  his  dusky  war- 
riors, while  a  slave,  rovally  attired,  preceded  him,  who  ivith 
the  chieftain's  three  best-beloved  wives  (previously  made 
drunk  and  strangled),  and  two  other  slaves,  was  interred 
with  him.     He  was   buried  at  midnight  in  a  vault  above 
ground,  with  a  mask  on  his  face,  golden  earrings  in  his 


GUACHARO  BIRD— GUANACO. 


713 


ear?,  rings  on  his  finger?,  and  a  mitre  od  his  head,  and  cd- 
shrouded  in  many  cotton  blankeU."  F.  A.  pAnKicn. 

l-uacha'ro  Bird  [so  called  from  the  (iuacharo  cave, 

near  Ciiiuiiiia,  oiu-  of  it.-^  chief  ahodo^],  tlic  .Sfttittn-niM  f-firi- 
P'uxi^.  called  hIm>  Oil-Bird  and  Trinidad  (-oat- 
sucker,  a  bird  ucuuMy  rel'erred  to  the  i^outsueker  iainily. 
but  differing  from  the  goutsuekers  iu  its  food,  which  eon- 
gists  of  fruits  entirely,  while  the  goatsuckers  feed  upon  in- 
sects only.  It  lives  in  the  northern  parts  of  South  Amer- 
ica and  the  Soutliorn  West  Indies,  inhabiting  caves  and 
oomin*^  out  only  in  tlie  nigiit.  The  birds  become  exues- 
eively  fat,  and  are  caught  in  great  numbers  by  the  Indians, 
who  try  out  their  oil,  which  is  sweet  and  limpid  and  used 
as  food.  The  flesli  \»  also  eaten.  It  is  jirobablo  that  their 
oaves  will  bei'ome  important  sources  of  the  guano  supply. 

Guachinail'gO,  town  of  Mexico,  in  tlic  state  of  Puebla, 
celebrated  for  the  excellent  vanilla  which  is  raised  in  its 
vicinity.     Pop.  GOOO. 

Gua'chos,  or  Gail'chos,  a  class  of  mestizoes,  de- 
scending from  the  earliest  Spanish  colonists  and  native 
Indians,  and  inhuljiting  the  Pampas  of  South  America, 
chiefly  in  the  Argentine  Republic.  Their  lives,  led  in 
miserable  mud  huis.  and  occupied  solely  in  tending  the 
immense  herds  uf  wild  cattle  and  horses  which  roam  over 
the  Pampas,  arc,  like  their  characters,  rude  and  wild,  but 
not  without  a  peculiar  romantic  interest.  Tlieir  skill  iu 
riding  on  horseback  and  catching  wild  cattle  is  marvellous, 
and  their  knowledge  of  the  vast  regions  they  inhabit  most 
wonderful.     They  are  very  hospitable  and  courteous. 

<«uadalaja'ra,  or  Guadalaxa'ra,  province  of  Spain. 
the  northernino-t  part  of  New  Castiie.  It  is  mountainous, 
fertile,  without  trees,  but  rich  in  minerals.  j\Iuch  wheat  is 
raised  here.  Area,  4870  square  miles.  Cap.  Guadalajara. 
Pop.  20S,f):i8. 

Guadalajara,  or  Guadalaxara,  town  of  Spain, 
the  capital  of  the  province  of  the  same  name,  on  the  loft 
bank  of  the  Henares.  It  is  picturesquely  situated,  well 
built,  and  contains  the  magnificent  palace  of  the  dukes  del 
Infantalo.      Pop.  (lJ;i'J. 

(■uadalajara,  or  Guadalajara,  city  of  Mexico, 
the  capital  of  the  state  of  Jalisco,  near  the  river  Santiago. 
It  is  a  large  and  handsome  citj-,  with  fourteen  public 
squares,  and  twelve  large  fountains  provided  with  water 
from  Cerro  del  Col  by  an  aqueduct  3  miles  long.  Its  ca- 
thedral is  a  magnificent  building,  though  its  appearance 
has  been  impaired  by  the  destruction  of  the  cu]K)las  of  its 
two  towers  by  the  earthquake  in  l>tIS.  Its  alamoda  or 
public  walk  is  a  beautiful  promenadc,and  its  manufactures 
of  leather,  earthenware,  and  shawls  are  quite  consider.ablo. 
It  is  a  bishop's  see.  Pop.  19,500  in  182U;  4G,804  in  IS-U  ; 
6S,U00  in  ISJa. 

Giiadalaviar%  or  Tu'ria,  a  river  of  Spain,  rises  in 
the  Sierra  Albarracin,  In  Sjuth-wostern  Aragon,  near  the 
sources  of  the  Tagus.  and  after  a  south-eastern  course 
of  VMi  miles,  through  the  gardens  of  Valencia,  it  falls  into 
the  Mediterranean. 

Guadalquivir'  [Arab.  Wftd-nl-Kehir,  "  the  great 
river  "J.  a  river  of  Spain,  rises  in  the  Sierra  do  Cazorhi,  in 
the  province  of  .laen,  and  after  a  south-western  course  of 
2r»0  miles  throngh  the  provinces  of  Jaon,  Cordova,  and  Se- 
ville, it  falls  into  (he  ,\tlantic  IS  miles  N.  of  Cadiz.  It  is 
navigable  to  Seville,  12  miles  below  which  it  separates  and 
forms  two  islanrls.  Its  lower  course  is  sluggish,  ihrough  a 
marshy,  unlieaHhy,  but  fertile  tract.  Its  afiluenis  are — on 
the  right,  the  (luailalamar  and  the  Jandula  ;  on  the  left, 
the  (luadajoz  and  the  Xenil. 

Guadalu'pe,  county  of  S.  W.  Central  Texas.  Area, 
807  square  miles.  The  surface  is  beautifully  undulating, 
and  is  well  timbered.  Live-stock  and  corn  are  leading 
produi-N.     Tiignite  is  found.     Cap.  Seguin.      Pop.  72S2. 

(■uadalu'pc  illoiin'tains,  a  range  of  N.  W.  Texas 
and  of  New  .Mexico,  lying  between  the  Kio  Orande  and  the 
Pecos.  Tljey  are  a  long  spur  of  the  Rocky  Mountain 
system. 

Guadalu'pe  Uiv'cr,  a  brnnch  of  the  San  Antonio, 
rises  iu  I'Mwarils  eo.,  Tex.,  and  after  a  course  of  2ll(t  miles 
falls  into  the  Sun  Antonio  1.1  miles  from  its  month,  in 
Espiritu  Santo  Hay.  It  (lows  for  the  most  part  through  a 
beaiiliful  region. 

Guadala'pe-y-Cal'vo,  town  of  Mexico,  in  the  state 
of  Chiliiiabna.  In  its  vicinity  are  rich  silver-mines  worked 
by  an  llnglish  company.      Pop.  10,000. 

Guadeloupe,  one  of  the  Tjepser  Antille*.  in  the  West 
Indies,  situated  in  laf.  Hi°  N.  and  Ion.  rit°  1..'  W..  beloijg- 
ing  to  France,  and  connceteil  with  the  nciglili()ring  islets 
D/Jsirade.  Mario  (inlante,  and  St.  Martin  under  the  snmo 
administration.  Area.  Mi  square  miles.  Pop.  I.')2.U10. 
By  Salt  Uiver,  a  narrow  strait,  it  is  divided  into  two  parts. 


The  western  part,  Guadeloupe  proper,  is  of  volcanic  origin 
and  mountainous,  its  highest  jjcak.  La  SoutVriere.  an  aelivo 
volcano,  being  ilUS  feet  high.  The  eastern  i)art.  culled 
tlrande  Terre,  is  a  coral  formation,  low  and  flat.  The  soil 
is  fertile.  Sugar,  rum,  coffee,  dyestulfs,  cabinet-woods,  and 
tobacco  arc  exported.     Cap.  Hasse-Terre. 

Guadia'na,  a  river  of  Spain,  rises  in  the  Sierra  Al- 
cara/.,  iu  J^a  Maneha.  runs  lor  a  distance  of  .'tO  miles  under 
ground,  passes  through  La  Manclia  and  Estrcmadura,  en- 
ters the  I'ortugue^e  province  of  Alemtejo,  and  falls  into 
the  Allaulie  after  a  course  of  120  miles.  It  is  navigalilu 
only  for  about  .*J5  miles.  Its  chief  affluents  arc — on  the 
right,  the  Giguela;  on  the  left,  the  .lavalon  and  the  Ardila. 

Guadix,  town  of  Spain,  in  the  province  of  (Jranada,  on 
the  river  Ouadix,  is  an  old  town,  but  well  built,  and  con- 
tains a  fine  cathedral,  a  Moorish  castle,  and  other  hand- 
some buildings.  In  the  vicinity  are  several  hot  mineral 
springs.      It  is  a  bi>li(ip's  see.     Pop.  l(t,liJI. 

Gua'duas,  town  of  Colombia,  South  America,  in  Cun- 
dinamarca,  is  S7(I0  feet  above  the  sea,  among  the  Andes, 
near  the  Magdalena.     Pop.  0000. 

Guai'acum,  a  genus  of  trees,  natural  order  Zygophyl- 
laecte,  of  which  the  imjiortant  species  are  G.  ojjifiiittfe 
and  (j.  sfiiirtiiiii,  small  evergreen  trees,  with  blue  flowers, 
growing  in  the  West  Inclies  and  adjacent  mainland.  The 
wood,  commonly  called  lij/inniivltn,  is  exceedingly  hard 
and  heavy,  sinking  in  water,  and  is  much  used  in  manu- 
factures, as  for  ship-blocks,  ten-pin  balls,  etc.  It  is  im- 
ported from  the  West  Indies  in  logs  or  billets,  of  which  the 
sap-wood  is  yellow  ami  the  heart-wood  greenish-brown.  It 
has  a  peculiar  odor  when  rubbed  or  heated,  fjiinioc  rexj'ji, 
or  f/itaiac,  is  the  concrete  jniee  of  the  same  tree,  obtained 
from  the  wood,  and  also  imported  from  the  West  Indies. 
It  comes  in  deep  greenish-brown  or  olivjL'-eolor<-d  brittle 
resinons  masses,  of  feeble  fragrant  odor,  and.  after  melt- 
ing in  the  mouth,  of  a  hot,  juingeiit  ta?tc.  It  is  a  complex 
body,  containing  three  acids,  a  peculiar  resin  and  other 
substances.  It  is  comjdetely  solultle  in  alcohol,  forming  a 
deep-brown  tincture,  (iuaiac  readily  oxidizes  on  exposure, 
turning  green,  an^l  from  the  change  of  color  produced  by 
contact  with  some  animal  and  vegetable  substances  is  use- 
ful as  a  chemical  test,  as  for  detection  of  blood  in  stains. 
It  is  used  sometimes  in  medicine  as  a  so-eallcd  *•  altera- 
tive" in  rheumatism  and  syphilis,  and  asan  cmmenagogue 
and  sudorific,  but  its  virtues  are  very  feeble,  (i.  nnmiuin 
grows  in  F!i.ri<la.  EnwAnn  Cruris. 

Guaicurii  Indians,  found  in  the  valley  of  the  Para- 
guay, in  Piazil.  They  live  by  horse-ltrecding.  have  S(inio 
simple  manufactures,  despise  agriculture,  have  a  sort  of 
caste,  keep  slaves,  and  arc  mostly  heathens. 

Guala'la,  post-v.  of  Punta  Arenas  tj).,  Jlendocino  co., 
Cal.     Pop.  2;:(J. 

Gual'do-Tadi'uo,  town  of  Italy,  in  the  province  of 
Perugia,  once  fort i lied,  and  gitverning  itself  under  the 
protectorate  of  Perugia;  then  it  passeil  under  that  of  lionie. 
In  lS',y.i  it  was  honored  with  the  title  of  **  the  city  of  Pope 
Gregory  XVI."     Pop.  7709. 

Gualeguaychu,  tlnivingcity  of  the  province  of  Kntro 
liios,  Argentine  Ilijuiblic,  on  a  river  of  the  same  name. 
Ueef",  sailed  and  dried,  wool,  superphosphate  of  lime,  tal- 
low, horns,  etc.  are  largely  exp(u-ted.     Pop.  2j,li00. 

Gualeyguay^  town  of  the  Argentine  Republic,  in  En- 
tro  Rios,  on  a  navigable  river  of  the  same  name,  a  brunch 
of  the  Paranli.  It  has  nn  active  trade  in  wool,  limber,  and 
hides,  and  is  very  prosperous.     Pop.  8000. 

<2na!tif'ri,  town  of  Italy,  in  the  province  of  Reggie 
neir  Emilia,  t>u  the  left  bank  of  the  Po.  near  Parma.  Thero 
is  a  tunnel  of  some  interest  in  the  neighborhood,  construet- 
etl  by  a  Rentivoglio  in  the  sixteenth  century  forthe  purpose 
of  draining  the  Vallis  Putrida.     Pop.  5G84. 

Gu'an,a  name, applied  to  various  gallinnccous  birds  of 
the  family  Cracifla",  all  natives  of  warm  parts  of  America. 
One  of  those,  tlnr  !*i  lulapr  rrixtfiin  of  Rra/.il  and  (iniana, 
is  domestieateil  in  those  countries  and  in  Holland,  and 
prized  as  food.  The  Texas  guan  of  Mexico  and  Texas  is 
the  OvtitUidn  Mnrrttlfi,  a  large  liirtl,  the  only  one  of  the 
family  rcjtorted  in  the  V .  S.  The  OrtaHUla  ;r)or»iuf  uf  (lui- 
ana  is  tlicic  eallcil  the  plieasimt. 

iauanabaco'a,  an  eastern  suburb  of  Havana,  Cuba,  on 
(he  s^a^bo^e,  has  fine  residences,  fen-balliing  eslabli.-h- 
ments,  hospitals,  <'onvenls,  schools,  etc.,  and  a  railway  con- 
nects with  the  city  proper.      Ptip.  7000. 

(wunna'co  {/Itf/iriim  (humnrnn),  n  South  American 
animal  of  Ihe  camel  family,  regarded  by  nmny  as  a  dis- 
tinct species,  by  olhers  as  merely  a  wild  viiriely  of  ihn 
llama  (ytM*7irii(<i  .7/«»io),  a  HpceicH  of  which  the  alpaca  is 
also  by  some  regarded  as  a  variety.  The  guann<M>  S^  es- 
pecially abundanl  in  Patagonia  and  Chili,  where  it  forms 
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large  flocks.  This  beast  is  about  three  feet  high  at  the 
shouhlers.  and  is  extremely  swift.  Id  domestieation  it  is 
ill-tempered,  and  has  a  disagreeable  haliit  of  ejecting  sal- 
iva upon  unwelcome  visitors.  In  its  wild  state  it  seldom 
drinks  water.  Its  flesh  is  edible,  and  its  skin  is  of  con- 
siderable value. 

Guanaha'ni,  Cat  Island,  or  San  Salva'dor,  one 
of  the  IJahania?.  is  a  small  island  with  2378  inhabitants.  It 
is  fertile,  but  poorly  cultivated.  It  was  formerly  generally 
believed  to  be  identical  with  Columbus's  San  Salvador,  but 
recent  criticism  seems  to  point  out  Watling's  Island  as  his 
first  discovery,  and  the  latter  has  now  received  the  ofiBcial 
name  San  Salvador. 

Guanajua'to,  or  Guanaxua'to,  a  state  of  Mexico. 
between  lat.  20°  and  22°  X.  and  Ion.  IMJO  40'  and  102°  40' 
W.  It  is  very  high,  partly  a  lofty  plateau  6000  feet  above 
the  level  of  the  sea,  partly  traversed  by  chains  of  moun- 
tains whose  peaks  reach  a  height  of  more  than  11,000  feet. 
Area,  12,019  square  miles.  Pop.  S74,04.'J.  It  is  very  fertile. 
Maize  and  wheat  are  raised  in  great  quantities  ;  also  red 
pepper,  vines,  and  olives.  But  most  important  among  its 
products  are  its  minei'als — gold,  silver,  copper,  and  lead; 
its  silver-mines  are  considered  the  richest  in  the  world. 

Guanajua'to,  or  Guanaxuato,  town  of  Mexico  and 
the  capital  of"  tlie  sfate  of  the  same  name.  It  has  some 
manufactures  of  soap,  linen,  and  tobacco,  but  its  chief  im- 
portance it  derives  from  the  silver-mines  in  its  vicinity. 
It  is  situated  at  an  elevation  of  6017  feet  above  the  sea, 
and  curiously  built  with  steep  and  tortuous  streets,  but 
many  of  its  houses  are  very  handsome.     Pop.  63,000. 

Guana're,  city  of  Venezuela,  in  Barinas,  near  the 
river  (Juanare,  exports  hides,  coffee,  cacao,  etc.  It  is  some 
220  miles  S.  AV.  of  Caracas.     Pop.  12,000. 

Guan'ches,  the  aboriginal  race  of  the  Canary  Islands, 
now  extinct,  though  the  chief  families  of  the  group  boast 
of  their  Guanche  blood.  Conquered  by  Bethencourt 
(1402-05),  they  were  compelled  to  embrace  Christianity. 
They  possessed  some  noble  traits  of  character.  A  short 
vocaI>ulary  of  their  words  indicates  a  Berber  origin,  but 
this  has  been  questioned.  Catacombs  where  they  placed  the 
emiialmed  and  dried  bodies  of  their  dead  are  still  shown, 

Gua'nine  (CsIIaXjOl.  This  substance  was  discovered 
in  guano  by  Unger  in  1844  ;  it  does  not  occur  in  fresh  ex- 
crement of  birds.  It  is  fountl  in  excrements  of  garden  spi- 
ders, in  the  green  organ  of  the  river-crab,  in  the  Bojanian 
organ  of  the  pond-mussel,  in  the  pancreas  of  horses,  in  the 
scales  of  the  bleak,  and  in  concretions  of  pork  diseased 
with  the  guanine  gout.  Guanine  is  a  white,  amorplious 
powder,  insoluble  in  water,  alcohol,  and  ether.  It  combines 
with  acids,  bases,  and  salts,  forming  well-crystallized  com- 
pounds. By  digestion  with  hydrochloric  acid  and  chlor- 
ate of  potassa  it  yields  gu.iuidine  and  parabanic  acid,  with 
some  other  substances  in  lesser  quantities.  Guanidine  has 
the  formula  CH5N3.  is  crystalline  and  alkaline,  with  a  caus- 
tic taste.    It  combines  with  acids,  forming  crystalline  salts. 

W.  H.  Chandleii. 

Giia'no  [from  the  Peruvian  word  Jniano,  "dung"]. 
One  of  the  oldest  mentions  of  the  word  "  guano  "  occurs  in 
The  Natural  and  Moral  Hlfttonj  of  Indies,  written  by  Father 
Acosta,  a  Jesuit  priest,  and  published  in  Seville .  in  15i)0. 
The  passage  reads  as  follows:  "On  some  islands  near  the 
coast  of  Peru  may  be  seen,  from  a  great  distance,  large  hills 
of  a  white  color,  which  look  as  if  covered  with  snow;  yet 
are  they  nothing  but  heaps  of  sea-fowls'  dung,  in  so  great 
a  quantity  that  it  rises  yards  and  even  lances  in  height,  to 
an  extent  that  would  seem  fabulous.  Vessels  go  to  these 
islands  for  no  other  purpose  than  to  load  this  dung,  for  no 
other  kind  of  produce  is  found  on  them.  This  dung  is  so  effi- 
cient that  the  land  manured  with  it  will  yield  an  abundant 
return  of  grain  and  fruit.  This  dung  is  called  guano.''  Of 
still  older  date  are  the  Comwnitnrici  nf  the  Iiicns,  written 
by  Garcilaso  de  la  Vega,  who  died  in  I06S.  His  mother 
was  an  Indian  princess,  and  his  father  a  Spaniard  of  good 
family.  Garcilaso  gives  a  very  interesting  account  of  the 
manner  in  which  the  birds  producing  the  guano  were  pro- 
tected by  the  laws  of  the  Incas,  by  which  it  was  made  a 
crime  punishable  by  death  to  kill  the  sea-fowi,  gather  their 
eggs,  oreven  to  visit  the  islands  during  the  breeding-season. 
The  writer  then  goes  on  to  say  how  each  island  was  divided 
by  landmarks,  apportioning  it  among  the  different  prov- 
inces of  the  kingdom,  to  each  of  which  was  assigned  the 
amount  of  guano  to  be  used  during  the  season.  He  greatly 
extols  the  fertilizing  properties  of  guano,  but  does  not  call 
it  by  this  or  any  other  special  name.  The  Peruvians  to 
this  day  continue  to  employ  guano  as  a  fertilizer,  and  in 
fact  it  is  the  only  manure  they  use.  The  government,  to 
whom  all  guano  deposits  belong,  allows  those  requiring  it 
for  home  consumption  to  take  what  they  may  need  free  of 
any  charges ;    yet  even  then    the  agriculturists  in    many 


localities  in  the  interior  have  to  pay  as  high  a  price  for 
this  fertilizer  as  it  commands  in  New  York,  in  consequence 
of  the  expense  of  transportation  from  the  coast,  which  is 
generally  effected  on  the  backs  of  llamas  or  on  donkeys. 
Humboldt  called  attention  to  the  great  value  of  guano,  and 
the  sample  analyzed  by  Fourcroy  and  Vauquelin  was  sent 
to  France  by  that  savant  in  180.i.  He  stated  that  *'  the 
guano  is  deposited  in  layers  50  to  60  feet  thick  upon  the 
granite  of  many  of  the  South  Sea  islands,  off  the  coast  of 
Peru.  During  1500  years  the  coast-birds  have  deposited 
guano  only  a  few  lines  in  thickness.  This  shows  how  great 
must  have  been  the  number  of  birds,  and  how  many  cen- 
turies must  have  passed  over,  in  order  to  form  the  present 
guano-beds." 

About  thirty  years  ago  a  quantity  of  guano  was  sent  to 
England  from  Peru  to  test  its  worth  as  a  merchantable 
article.  It  was  consigned  to  a  commission-merchant,  by 
whom  it  was  placed  in  the  care  of  a  broker,  who  advertised 
it  and  put  it  up  at  auction.  Being  unknown  in  the  market, 
it  found  no  bidders,  and  the  commission-merchant,  acting 
in  the  interest  of  his  consignor,  ordered  the  entire  lot  to  be 
thrown  into  the  Thames  to  avoid  storage  and  other  expenses. 
Another  sample  of  guano  was  sent  to  England.  On  this 
occasion,  however,  it  was  not  offered  for  sale,  but  was  jilaced 
in  the  hands  of  agriculturists  to  test  its  merits  as  a  manure. 
The  result  may  be  easily  imagined.  Wherever  used  it  gave 
the  most  ample  proofs  of  its  fertilizing  qualities,  and  a 
demand  immediately  sprung  up.  purchasers  being  found 
to  take  it  at  £20  (or  SlOO  gold)  per  ton.  The  parties  who 
thus  became  aware  of  the  commercial  value  of  guano  pur- 
chased from  the  Peruvian  government  for  the  sum  of 
f40,000  the  exclusive  right  of  taking  it  from  the  islands 
and  exporting  it  to  Europe  ;  but  they  were  not  long  allowed 
tocnjoy  this  privilege,  the  governmentclaiming  the  benefit 
of  a  law  which  authorizes  the  recession  of  any  contract  or 
sale  when  the  value  of  the  thing  sold  is  greatly  in  excess 
of  the  consideration  given  for  it.  After  this  the  govern- 
ment began  to  export  guano  on  its  own  account  through 
the  agency  of  the  house  of  Gibbs  &  Sons  of  London.  This 
was  in  1S42,  and  from  a  few  thousand  tons  that  were  at 
first  imported  annually  the  amount  rapidly  increased  to  its 
present  figure — viz.  from  400,000  to  500,000  tons  per  annum. 
Before  the  late  war  the  importation  of  Peruvian  guano  into 
the  U.  S.  had  reached  80,000  tons  per  annum,  the  greater 
portion  being  consumed  in  the  Southern  States.  At  the 
commencement  of  the  war  this  demand  ceased,  but  at  its 
close  the  trade  at  once  revived,  though  it  has  not  yet  reached 
the  former  maximum  quantity.  Some  few  years  since  the 
right  of  exporting  guano  was  granted,  for  certain  consid- 
erations, to  a  stock  company,  who  still  hold  this  right,  and 
whose  agents  are  located  in  various  guano-markets  and 
manage  this  business.  The  high  price  which  guano  com- 
'  manded  soon  led  to  the  search  for  and  the  discovery  of 
similar  deposits  in  other  parts  of  the  world.  Large  de- 
posits were  found  on  the  coast  of  Chili  and  Bolivia,  in 
South  Africa,  and  on  numerous  islands  in  the  Pacific  Ocean 
and  Caribbean  Sea:  and  the  importation  of  them  into 
England  caused  the  price  to  fall  to  £0  10«.  per  ton.  Yet 
the  consumption  increased,  and  the  superior  quality  of  the 
Peruvian  over  the  other  varieties  being  established,  its 
price  advanced,  and  Chincha  Island  guano  was  sold  in 
Europe  for  £13  10s.  per  ton  of  2240  pounds,  and  in  this 
country  for  $67.50  gold.  Excellent  guano  was  formerly 
obtained  from  Ichaboe,  an  island  off  the  W.  coast  of  Africa, 
whose  climate  is  much  like  that  of  the  Peruvian  coast. 
Guano  of  low  grade  is  supplied  by  many  islands  of  the 
Pacific.  (See  ait.  GrAXo  Islands  of  the  Pacific  Ocean.) 
Quite  recently  attention  has  been  called  to  extensive  cave- 
deposits  of  "bat-guano,"  consisting  of  the  dung  of  bats 
and  birds.  This  substance  is  formed  in  the  caves  of  many 
warm  countries,  and  may  yet  become  important.  The  so- 
called  *'fish-guano  "  is  the  refuse  of  fishes  caught  for  their  oil. 
It  has  a  high  hut  unequal  value  as  a  fertilizer,  and  is  prepared 
chiefly  in  Norway  and  on  the  Atlantic  coast  of  the  U.  S. 

Composition  0/  Guano. — The  composition  of  guano  varies, 
as  may  be  seen  by  inspecting  the  subjoined  tables  of  analy- 
ses. The  first  table  represents  the  composition  of  guanos 
containing  more  or  less  ammonia-producing  compounds, 
and  the  second  the  compositiou  of  guanos  in  which  these 
compounds  are  quite  wanting.  Of  the  former  class,  the 
Guaiiape  and  Ballista  only  are  found  in  our  markets  to  any 
extent;  and  of  the  latter  class,  the  South  Carolina  phos- 
phates have  quite  usurped  the  market  by  reason  of  their 
cheapness.  Extensive  deposits  of  this  latter  class  occur  in 
various  portions  of  the  world,  and  are  largely  used  in  the 
manufacture  of  the  class  of  fertilizers  termed  superphos- 
phates. The  Guanape  Islands  are  situated  a  few  miles  off" 
the  coast  of  Peru,  in  lat.  S°  27'  S.,  and  the  Chinehas  about 
;i00  miles  farther  S.  These  islands,  as  well  as  Ballistas, 
Lobos,  and  Macabi  Islands,  all  of  which  are  situated  otf  the 
same  coast,  are  the  property  of  the  Peruvian  government. 
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Imported  into  Eiicland,  and  niialyzcd  by 
Dr.  Andrew  Ure.  4."^Averapu  of  analyses  of  lour  lots  of  ^uauo  Imported  into  tliis  cmiiitry,  analyzed  by  I'mf.  S.  W,  Johnson,  fi. 
Average  of  analyses  of  two  cari^oes  imixirted  into  Xew  York,  analyzed  by  Prof.  ('.  R  Chiindlor  and  I'.  A.  Cairns.  0.  Analyzed  by 
Prof.  S.  \V.  Johnson.  7.  Average  of  analyst's  of  nine  cargoes  imported  into  New  York,  analyzed  by  IVof.  (\  V.  Chandler  and  V.  A. 
Cuirns.  8,  Average  of  analyses  of  six  eargoes  imported  into  Savannah,  (ia..  analyzed  by  i)r.  A.  Means  and  V.  Bruckman.  10.  M. 
9.  Imported  into  Savannali.<ia..  analyzed  by  T)r.  A.  Means  and  F.  Hrvickman.  K.  M.  10.  Frum  the  coaat  of  California,  analyzed  by  S. 
■\V.  Jubusou.    Analysis  of  Lobos  Island  guauo  shows  \'.i  per  cent,  of  ammonia. 

Phonjihatic  Guanos. 
Sombrero  Isl. 
J. 

Lime 40.S2 

Magnesia. 

Sesquioxide  of  iron 

Alumina 

Phosplioric  acid, 37.83 

Sulphuric       *'    

Carbonic         "    5.01 

Silica  and  insoluble  matter 0.40 

Water  expelled  at  212°  F 2.G2 

"    .       *•  ^    above  2120F.1 3,,^ 

Organic  matter J 

Undetermined  matter 0.79 

100.00 
1.  From  Sombrero  Island,  West  Indies,  lat.  Ifi'^.lfi'  N.,  Ion.  G3°27'  W.  from  (Ireenwieh.  imported  into  this  country  in  1S59,  analvzed 
by  .S.  W.  Johnson.    2,  S.  4.  From  Swan  Island.  West  Indies,  lat.  17^  -^2'  X.,  Ion.  k;{o  W.,  imported  in  IS1I6,  analyzed  by  C.  F.  Chandler 
and  F.  A.  Cairns.  ^.  From  Redonda  Island,  West  Indies,  imported  in  1809,  analvzed  by  C.  U.  Shepnnl.   6.  From  Ashley  River,  S.  C, 
analyzed  by  C.  U.  Shepard  in  IHiW.    7.  taker's  IslamI,  lat.  0^  Vi'  N.,  Ion.  IH\°  22'  W.,  analyzed  by  J.  !>.  Hague,  18G2. 

Navassa  guano  belongs  to  this  class,  and  has  yielded  as  high  as  37  per  ceut.  of  insoluble  phosphoric  acid.    This  island  Is  situated 
in  the  West  Indies,  K.  of  Jamaica,  lat.  IH"^  23'  N.,  Ion.  7.j^  .V  E. 
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0.10 

2.55 
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21.16 

24.80 

1.60 

11.07 

2.58 
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2.57 

2.87 
8.30 
5.02 
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13.S1 
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J  9.15 

2.92 
|8.32 

1.09 

0.53 

1.05 

2.48 

100.00 

100.00 

100.00 

100.37 

101.44 

100.00 

In  the  tables  of  analyses  the  ammonia  is  calculated  as 
dry  ammonia  gas  (Nils),  tbe  phosphoric  aeid  as  phospho- 
ric anhydride  (P-jOs),  and  tbe  potash  as  oxide  of  potassium 
(K2O). 

On'ifhi  of  Guano. — It  is  generally  conceded  that  guano 
is  the  accumulated  droppings  of  birds,  which  in  numberless 
Hocks  frequent  at  the  jiresent  time  secluded  localities.  These 
deposits  were  formerly  supposed  to  belong  to  !i  ])revious  geo- 
logical cj)oeh,  but  recent  study  has  brought  to  light,  deeply 
imbedded  in  the  guano,  well-preserved  remains  of  atjuatio 
birds  and  other  animals  of  the  present  epoch.  The  ph<j3- 
phatic  character  of  these  deposits  is  due  to  the  fact  that 
these  animals  feed  largely  upon  lish.  The  ammoniacal 
compounds  arc  most  abundant  in  the  guanos  found  in  .sit- 
uations where  the  rainfall  is  very  light  and  the  .«ubsoiI  of 
a  compact,  clayey  nature,  conditions  which  exist  at  tho 
Peruvian  islands.  When  the  rainfall  is  abundant,  these 
substances  are  deconi])osed  and  leached  out,  and  the  earthy 
constituents  remain.  Such  Is  tho  condition  of  tlio  West 
Indian  deposits,  where  ammonia-producing  compounds 
are  mostly  wanting.  Itctween  these  extremes  the  various 
gratlcs  of  guano  range. 

Vnfnatiun  nf  Gnnno. — Tho  constituents  in  guano  of 
value  to  the  agriculturist  arc  ammonia  and  iimtnonia-forin- 
ing  compounds,  soluble  and  insoluble  phosphoric  acid,  and 
potash.  IJy  considering  the  various  eominereial  supplies 
of  these  materials,  the  following  values  may  bo  assigned  to 
them  per  pound  : 

Ammonia 2.')  cents. 

Soluble  phosphoric  acid 12      " 

Insoluble        "  " -1      " 

Potash  7      " 

To  calculate  from  these  figures  tho  value  of  a  guano,  take, 
for  example,  Analysis  No.  8  of  Guanapc  guano,  per  ton  of 
2210  pounds: 

Ammonia 11.92  per  cent.,  2fi5  lbs.  at  2.0  cts.  =  Sr)fi.2f> 

Sol.  ]. bos.  aeid...  :i.:!5    "       "         75     *'    "12    "  9.00 

Insol.  "        "  ...13.18    "       "       295     "    "     A    "  11.80 

$87.05 
Giving  thus  $87.05  as  tho  commercial  value  of  a  long  ton 
of  this  guano,  as  comparod  with  other  sources  of  the  same 
constiluents. 

A<fuftrrittiini  iif  Guano. — This  practice  is  by  no  means 
nne'unmon.  and  consists  in  ailding  (o  a  penuinn  guano  of 
established  rcputalicm  enrlh  wliieh  resembles  tho  original 
guano  in  appearance.  Sophistication  of  Peruvian  guano 
is  Crefiuent,  this  article  being  tho  best-reputed  article  in  the 
market,  (iuaiiapo  Island  guano,  whieii  is  Ihe  variety  of 
Peruvian  guano  now  in  llu'  TTiarket,  is  sold  at  wliolesale  by 
the  cargo  for  SfiO  gold  for  2210  pounds ;  Cbineba  Ifhind 
guano,  now  quite  exhausted,  brought  $r>7.50  gobl.  Tliis 
material  has  by  somn  jobbers  been  ndnlterateil  with  worth- 
less yellow  earth  and  the  U'."s  valuable  Wivf  Indian  or  South 
Caroli'ia  pluisphates,  and  thrown  upon  tbe  market  iis  gen- 
uine. South  Carolina  phosphates  have  been  sold  as  low  as 
$12.50  per  ton.  Tho  advantage  to  the  jobbers  is  (bus  evi- 
dent, and  the  disadvantage  to  tbe  agriculturist  is  appre- 


ciable on  inspecting  the  paragraph  upon  the  Valuation  of 
Giiaiin.  In  a  recent  examination  of  eleven  samples  of  so- 
called  Peruvian  guano,  bought  of  as  many  dealers,  the  com- 
position varied  from  ammonia  4.51  per  cent,  and  phospho- 
ric acid  6.04  per  cent,  to  ammonia  11.11),  ]>hosphorie  aeid 
15.85  per  cent.,  the  tests  being  made  by  Mr.  Ilabirshaw, 
chemist  of  the  New  York  Hoard  of  Trade.  Tn  puri-hasing 
guano,  therefore,  one  must  patronize  relialile  dealers,  as  it 
is  not  possible  by  any  examination  within  the  scope  of  a 
practical  farmer  to  distinguish  tiio  genuine  from  the  adul- 
terated article.  Any  goX)d  chemist,  liowcvcr,  can  easily  de- 
termine the  percentage  contents  of  ammonia  and  phctspho- 
rio  acid,  soluble  and  insoluble,  and  from  these  liata  the 
farmer  may,  by  use  of  the  system  of  valuation  explained 
in  this  article,  and  by  comparison  with  the  table  of  anal- 
yses, determine  its  value. 

Appfirafinn  tf  Gnaiio. — No  definite  rules  can  be  given 
for  guano  as  to  what  soils  will  be  most  benclited,  or  tho 
necessary  quantity.  This  must  be  determined  by  exper- 
iment. Peruvian  guano  sboulil  not  bo  applied  to  crops  in 
its  pure  state,  but  should  bo  previously  mixed  with  four 
times  its  weight  of  good  soil,  thus  avoiding  the  danger  of 
injury  to  the  seed.  For  wheat,  grass,  oats,  and  similar 
crops  from  1000  to  1500  pounds  of  the  above  mixture 
should  be  sowed  broadcast  in  the  early  spring;  this  is 
equivalent  to  from  200  to  300  pounds  of  guano.  For  corn, 
cotton,  beans,  peas,  etc.  tho  above  mixture  is  jilaced  in  tho 
hill,  covered  slightly  with  earth,  and  the  seed  droppeil  ujion 
it  ami  covered  us  usual.  Tho  ec(uivalent  of  guano  jier  aero 
varies  up  to  2.^iO  pounds  jicr  acre.  The  guano  is  best  applied 
in  all  eases  in  damp  weather.  Foi'  ajiplieation  to  {lowering 
plants  it  is  sometimes  suspended  in  water  and  sprinkled 
around  the  roots. 

Tht  Gitnno  Trade. — Tho  exportation  of  riiineha  Island 
guano  to  FiUropc  commenced  in  JSIl.amlhas  amotuili'd 
gome  years  to  nearly  500,000  tons,  of  wbieh  (Jreat  liritaiu 
was  tlio  largest  consumer.  At  tho  present  time  tho  con- 
sumption in  the  U.  S.  of  this  qtmlity  of  guano  is  about 
35,000  tons.  Tbe  Chincha  Islands,  after  yielding  from 
12.00lt,000  (o  15,000,mn)  tons  of  guano,  are  now  ([uite  ex- 
hausted, lu  iSf'tS,  when  the  exportation  from  Iheduannno 
Islands  began,  the  amount  of  guano  upon  these  and  tlio 
other  Peruvian  isl.imls  was  ostimateil  at  5,000,000  tons. 
It  is  probable,  therefore,  that  in  the  year  ISSO  these  sources 
of  guano  will  be  exliausled.  In  various  localities  up»»u  the 
W.  coast  of  South  .\mcrica,  in  IJ<ilivia  and  Chili,  there  aro 
extensive  deposits  of  guano,  hut  of  a  quality  inferior  to 
that  obtained  from  the  Peruvian  islands.  In  1870  there 
were  exported  from  the  Peruvian  islands  4ftl,299  ton.«,  as 
follows : 

Great  Uritain ITS.STO 

Franco lOO.lHfi 

Belgium 68.8:17 

Germany 30,412 

Sj.ain MMd 

Tlnited  States 30.798 

Holland fi.521 

Italv 5,306 
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In  regard  to  the  trade  in  the  pho?phn,tic  guanos,  these 
have  heen  obtained  from  many  localities  in  all  parts  of  the 
world.  The  South  Carolina  deposits  were  first  mined  in 
]8fir.  and  on  July  1,  1872,  there  had  been  mined  a  total  of 
212.415  tons,  valued  at  SI, 700,(1011.  During  the  last  named 
year  nearly  100,000  tons  were  mined.  The  South  Carolina 
phosphate^  from  its  cheapness  and  abundance,  has  quite 
usurped  the  market  for  this  quality  of  guano. 

An  act  of  Congress,  passed  in  1856,  granted  protection 
to  Ameiieaus  wlTo  should  occupy  and  operate  unclaimed 
deposits  of  guano,  and  in  1859  no  less  than  48  islands  had 
been  thus  secured  by  citizens  of  this  country. 

W.   H.  CHANni.ER. 

Guano,  or  Villa  Guano,  town  of  Ecuador,  100  miles 
S.  W.  of  Quito,  on  the  Ilio  Guano,  province  of  Chimbor.azo. 
It  has  varied  manufactures  and  some  trade.     Pop.  '.1000. 

Guano  Islands  of  the  Pacific  Ocean.  By  this 
designation  must  be  understood  those  small  low  islands  of 
the  far  western  Pacific  upon  which  within  twenty  years 
past  the  valuable  fertilizer  known  .as  guano  has  been  dis- 
covered and  worked.  These  islands  must  therefore  not  be 
confounded  with  the  guano  islands  upon  the  coast  of  Peru, 
as  the  Chinchas,  Guanape,  and  the  Macabis,  which  contain 
guano  of  an  entirely  different  char.acter  from  that  found 
upon  the  low  coral  "islands  which  form  the  subject-matter 
of  this  article.  The  principal  guano-producing  islands  of 
the  western  Paeiflc  are  ten  in  number,  and  may  be  classified 
as  follows ; 

Worked  Out  and  Abandoned. 

(1)  McKesin  Island,  lat.  3°  35'  S.,  Ion.  174°  17'  W. 

(2)  Phtenix  Island,    "    3°  47'  S.,  "    170°  43'  W. 

Worked  at  the  Present  Time  (1S74). 
{?,)  .Jarvis  Island,     lat.  0°  23'  S.,  Ion.  159°  54'  TV, 


(4)  Baker  Island, 

(5)  Howland  Isl.. 

(6)  Enderburv  Isl., 

(7)  Starbuck  Isl., 

(8)  Maiden  Island, 


'N., 


17R°  29'  30" 
170°  40'  AV. 
171°  08'  W. 
155°  56'  W. 
155°  \V. 


W. 


'N., 


'"'J 


0°  13'  30' 
0°  49'  N., 
3°  09'  S., 
5°37'S., 
4°  S., 
Oecnpied,  but  not   Worhed  yet. 

(9)  Christmas  Isl.  (Company's  station),  lat.  1°  57'  16.8" 

Ion.  157°  20'  49.5"  W. 
Nt:t   Occupied  as  yel,  in  conacquence   of  the    Guano   b 
deemed  of  Inferior  Qualiti/. 

(10)  Canton  or  Mary  Island',  North  Pt.,  lat.  2°  44'  35"  S., 

Ion.  171°  42'  W. 
To  describe  one  of  these  islands  is  to  describe  nearly 
all  of  them  ;    therefore  a  brief  description  of  those   best 
known,    as    Baker,    Howland,    Jarvis,    Enderbury,    and 
Starbuck,   may  be  deemed    sufficient  for    the  purpose  of 
conveying  a  c  ear  idea  of   their  general  character.      All 
are  low  and  of  coral  formation;    all  but  Christmas   and 
Canton  islands,  which  arc  large  atolls,  arc  very  small  (say, 
3  miles  long  by  J  to  1  mile  wide) ;  all  contain  phosphatio 
guano,  ami  numerous  vessels  are  annually  chartered  by 
the  various  companies  referred  to  to  load  at  the  several 
islands  which  have  been  mentioned  as  in  working  condi- 
tion.    The  climate  of   these   islands   is   similar   and  very 
equable;  the  trade-winds  are  almost  constant,  and  blow  in 
the  sunimsr  from  E.  by  S.  to  S.  E.,  and  in  the  winter  from 
E.  by  N.  to  N.  E.    Westerly  winds  are  rare  except  .at  Baker 
and  Howland.  and  even  there  only  in  the  winter,  which 
lasts  from   November  to   March,  at  which   season  Baker 
Island  is  dangerous  to  ships  loading,  and  in  fact  many 
wrecks  have  taken  place  there.     The  sky  is  generally  clear 
and  cloudless,   and  the  temperature  quite   even,  ranging 
from  76°  at  sunrise  to  88°  F.  at  the  hottest  period  of  the 
day  in  the  shade.     In  tlie  sun  at  noon,  the  thennonicter 
frequently   ris?s  to    100°   F.     Broad-brimined  straw  hats, 
very  light  clothing,  and  green  goggles  (to  protect  the  eyes 
from  the  blinding  glare  of  the  dazzling  white  coral  sand) 
are    absolute   necessities  to   the  white   occupants   of   the 
islands.     R.aiu  falls  in  light  showers  not  unfrequently,  but 
generally  at  the  full  and  change  of  the  moon.     Heavy 
showersare  rare,  and  rainy  days  unknown  except  (at  long 
interv.als)  at  Baker  Island.     During  an  observation  of  four 
winter  months  at  the  latter  island  rain  fell  23  times,  gen- 
erally in  light  showers  or  squalls  :  the  least  of  these  show- 
ers, as  shown  by  a  conical  rain-gauge,  was  0.005  inch  on 
a  level ;  the  greatest  was  0.258  inch.     The  greatest  rain- 
fall noted  occurred  in  1859.     Between  the  14th  and  20th  of 
December  of  that  year  inclusive,  the  total  rainfall  was  0.65 
inch,  and  the  total  amount  in  five  months  was  1. 849  inches, 
of  which  0.S5  inch  fell  in  December.     At  the  other  islands 
the  rainfall  is  not  nearly  so  great.    Although  the  r.ainfall  in 
the  summer  is  very  much  less  than  in  the  winter,  there  are 
occasional  days  even   in  summer  on  which  showers  have 
fallen  as  heavily  as  at  any  other  season  of  the  year,     llain 
falls  most  frequently  in  the  night  and  just  before  daybreak  ; 
sometimes  also  by  day  (especially  if  the  sky  has  been  much 
overcast)  a  raincioud  will  pass  over  the  island.     At  all  the 


islands  may  be  seen  the  remarkable  phenomenon  of  a  rain- 
squall  approaching  with  great  rapidity,  and  then  just  be- 
fore reaching  the  windward  side  of  the  island  separating 
into  two  parts,  one  of  which  passes  N.  .and  the  other  S., 
not  a  drop  of  rain  reaching  the  island,  the  nimbus  having 
been  cleft  by  the  column  of  heated  air  rising  from  the 
white  coral  sand.  In  many  instances  the  two  portions  of 
the  rainsquall  have  been  observed  to  reunite  when  several 
miles  to  leeward  of  the  island.  The  position  of  these 
islands,  being  so  near  the  equator,  and  remote  from  any  high 
land,  makes  tjiem  exceeilingly  favorable  for  studying  the 
meteorology  of  this  region.  The  Equatorial  Current  is 
also  a  maUer  of  great  interest.  Its  general  direction  is  to 
the  W.  and  W.  by  S.,  its  average  velocity  about  2  knots 
(nautical  miles)  per  hour.  In  the  vicinity  of  Christmas 
Island  it  varies  between  U  and  3h  nautical  miles  per  hour. 
It  is  least  in  the  vicinity  of  Maiden  and  Starbuck  islands, 
they  being  farther  removed  from  the  equator.  In  the 
neighborhood  of  Starbuck  Island  the  velocity  is  rarely 
greater  than  1  nautical  mile  per  hour,  .^t  all  the  islands, 
especially  during  the  winter  months,  the  swell  and  surf  is 
very  heavy  on  the  windward  side.  During  the  summer 
there  is  little  or  no  surf  on  the  lee  side,  and  the  water  is 
very  smooth,  and  landing  is  therefore  easy.  Enderbury 
and  Howland  islands  are  the  only  ones  on  which  even 
passable  fresh  water  is  to  he  found,  and  all  the  islands  are 
eom]iaratively  destitute  of  vegetation. 

About  fifteen  or  twenty  varieties  of  birds  may  be  distin- 
guished as  frequenting  these  islands,  of  which  the  princi- 
pal are  gannets,  boobies,  frigate-birds,  tern,  noddies,  pet- 
rels, and  tropic-birds,  both  white  and  red-tailed.  On  some 
of  the  islands  game  birds  are  found,  as  the  curlew,  snipe, 
.and  plover.  All  these  birds  arc,  however,  much  scarcer 
than  formerly,  when  the  islands  were  unoccupied,  though 
even  at  this  time  they  may  he  reckoned  by  myriads,  at 
times  absolutely  darkening  the  air.  and  at  the  season  of 
incubation  literally  covering  the  gi^nind.  Rats  arc  found 
on  all  the  islands]  especially  at  Enderbury  and  Howland, 
where  they  arc  astonishingly  numerous,  and  prey  upon  the 
birds  and"  their  eggs  when  they  cannot  get  access  to  the 
stores  of  the  guano"  company.  There  is  no  anchorage  at 
any  of  these  islands  except  Christmas  and  Canton,  and  the 
general  features  of  the  coral  reef  are  common  to  all.  None 
are  over  28  feet,  or  less  than  8  feet,  above  the  sea;  the 
highest  is  Enderbury,  the  lowest  Christinas  Island.  Their 
surface  generally  contains  a  growth  of  coarse  grass,  portu- 
lacca,  mesembrvanthemum,  and  a  few  other  species  of 
plants.  On  a  few  of  the  islands  arc  found  some  cocotinut 
trees,  and  low  coarse,  spongy  wood  bushes.  Fish  are  nu- 
merous, some  being  of  excellent  quality,  but  the  sea  sw.arins 
with  a  voracious  race  of  sharks,  which  haunt  the  vicinity 
of  every  ship  with  greedy  and  persistent  devotion.  Strange 
to  say,  the  dark-skinned  Polynesian  has  no  fear  of  these 
monsters,  but  will  fearlessly  plunge  into  the  sea  and  swim 
unmolested  with  a  line  in  his  teeth  to  a  mooring-buoy,  re- 
turning unharmed. 

The  vicinity  of  these  islands  was  thirty  years  since  the 
great  rendezvous  of  the  sperm-whalers,  and  the  discovery 
of  the  guano  or  jdiosphate  on  Baker  (then  known  as  New 
Nantucket)  Island  was  tlie  result  of  an  accident:  a  sailor 
from  a  whale-ship  dying  in  the  vicinity  of  the  island,  was 
buried  upon  it ;  the  upturning  of  the  i-oil  to  make  the  grave 
revealed  the  presence  of  the  guano.  When  the  American 
company  was  first  formed  to  work  Baker  Island,  the  U.  S. 
ship  Independence  (04),  Commodore  Mcrvinc,  was  sent  to 
examine  the  locality,  but  the  report  was  unfavorable,  it  be- 
ino-  alleged  that  tlie  guano  on  the  island  could  be  of  no 
v.aTuc  in  consequence  of  the  rains  prevailing  at  the  period 
of  the  vessel's  visit :  that  if  good,  it  could  not  be  boated 
off  through  the  surf;  and  that  if  bo.ated  off,  the  enter]irise 
would  not  p.ay  for  the  extra  cost ;  while,  there  being  no  an- 
chorage, the  ships  loading  must  lie  ■'off  and  on"  while 
awaithig  cargoes.  Consequently,  the  enterprise  was  in- 
augurated under  rather  unfavorable  auspices,  as  some  of 
these  statements  were  undeniably  true,  though  the  deduc- 
tions (especially  as  regards  the  value  of  the  guano)  were 
erroneous.  In"l85fi  the  Congress  of  the  U.  S.  passed  an 
act.  which  was  approved  Aug.  ISth  of  the  same  year  by 
Pros.  Pierce,  in  consequence  of  which  Commander  (now 
Rear-admiral)  C.  H.  Davis  of  the  U.  S.  sloop  St.  Mary's 
(20)  took  formal  possession  of  Jarvis  and  Baker  islands 
Aug.,  1857.  This  was  the  virtual  inauguration  of  the 
guano  enterprises  of  the  western  Pacific,  and  since  this  oc- 
currence many  hundreds  of  thousands  of  dollars  of  Ameri- 
can and  English  capital  have  been  invested  in  working  the 
several  islands. 

The  practical  difficulties  in  the  way  of  procuring  and 
shipping  the  guano  will  be  understood  by  what  follows. 
All  of  these  islands  are  surrounded  by  a  double  ledge  or 
shelf  of  coral  rock  called  "  the  fringing  platform."  The 
first  or  shallow  ledge  extends  from  high-water  mark  some 
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200  or  300  feet,  and  has  usually  from  3  to  5  feet  water  on 
it.  The  second  ledge  pitches  abruptly  downward  from  the 
first,  and  extends  out  about  3U0  feet,  wiili  ii  dci)th  ruui^iug 
from  50  to  200  fathoms.  The  downward  trend  of  this  ledgo 
is  so  great  (frequently  4j°)  that  an  anchor  let  go  from  a 
ship  will  not  grapple  tho  bottom,  but  falls  away  from  the 
ledge  into  unf:ithomablo  depths,  and  of  course,  as  no  ship 
could  anchur  on  the  firht  ledge,  it  became  ncces?ary  to  de- 
vise some  method  of  mooring  tho  ships  coming  to  load  at 
these  islands;  and  this  is  the  arrangement  practised  with 
little  variation  at  all  of  them  :  A  largo  anchor  is  imbed'-lcd 
m  firmly  as  possible  in  tho  shore  above  high-water  mark, 
and  has  a  very  strong  chain  attached  to  it,  this  chain  be- 
ing long  enough  to  allow  another  and  a  heavier  anchor  to  be 
carefully  lowered  down  on  the  second  ledge  in  a  depth  of 
70  fathoms.  Of  course  tho  first  anchor  effectually  prevents 
the  second  one  from  sliding  off  the  steep  Icdgo  into  deeper 
water.  To  the  ring  of  the  second  anchor  is  secured  a  cliain 
to  which  is  attaelied  a  largo  mooring-buoy,  so  that  ships 
can  make  fast  with  perfect  safety.  One  or  more  of  these 
moorings  are  laid  down  at  each  island,  and  the  wind  being 
fre^h  and  almost  constant  from  tho  eastward,  and  the  moor- 
ings on  the  lee  side  of  the  island,  of  course  a  vessel  cnnnot 
(except  in  a  calm  or  westerly  wind)  swing  in  toward  the 
dangerous  first  ledge  unless  tho  master  and  officers  of  the 
vessel  are  grossly  negligent  of  their  duty.  A  number  of 
vessels,  however,  have  been  lost  at  Baker  Island,  which 
is  the  most  dangerous  of  all  tho  guano  islantls,  in  conse- 
quence of  its  ''trending"  in  such  manner  as  to  givo  a  less 
perfect  Ice  for  ships;  but  in  the  majority  of  these  cases  a 
little  prudence  or  vigilance  would  have  averted  disaster. 
Yet  when  a  vessel  once  swings  round  and  strikes  tho  hard 
coral  ledge,  she  goes  to  pieces  in  the  surf  very  speedily, 
and  in  most  cases  slides  down  the  reef  into  deep  water,  and 
carries  the  company's  moorings  with  her.  A  dangerous 
change  of  wind  is  almost  always  preceded  by  a  dense  dark 
mass  of  clouds  appearing  on  the  western  horizon,  and  the 
aneroid  barometer  is  also  an  unfailing  guide.  No  prudent 
shipmaster  who  avails  himself  of  the  signs  of  the  glass  and 
sky  need  ever  lojie  a  ship  at  these  islands;  and  in  fact  with 
moderate  care  a  vessel  is  safe  at  any  of  them  all  the  year 
through,  with  the  single  exception  of  Baker  Island,  which 
is  undeniably  dangerous  in  the  winter  months. 

At  Howland.  Jarvis,  Enderbury,  Maiden,  and  Starbuck 
islands  there  are  fixed  wharves  or  jetties  for  convenience 
of  loailing,  but  at  Baker  no  fixed  wharf  is  possible  on  ac- 
count of  the  heavy  surf.  So  there  is  a  movable  one  on  roll- 
ers, which  is  run  to  the  beach  and  placed  in  position  when- 
ever it  is  necessary  and  tho  surf  is  favorable.  These  fixed 
wharves  or  jetties  are  light  and  strong,  tho  framework  be- 
ing supported  by  iron  piles  screwed  into  the  coral  ledge. 
The  wharf  extends  beyond  tho  line  of  rollers,  and  a  tram- 
way is  laid  from  tho  guano-beds  to  its  termination.  u])on 
which  platform  cars  convey  tho  guano.  At  Starbuck  Island 
these  "trollies,"  as  they  are  called,  are  propelled  from  the 
beds  to  the  wharf  to  leeward  by  means  of  sails.  The  guano 
is  transferred  in  bags  to  the  lighters  which  convey  it  to  tho 
8hii>  secured  to  the  mooring-buoy.  If  the  weather  is  favor- 
able a  ship  will  load  rapidly,  taking  in  an  average  of  100 
tons  per  day.  In  many  instances  12a,  and  even  100  tons, 
have  been  taken  in  in  a  single  day. 

Tho  guano  is  free  from  odor,  and  resembles  brown  dust 
in  appearance,  in  this  particular  presenting  a  strong  con- 
trast to  tho  Peruvian  and  African  guano.  Endc-rbury 
Island  is  the  most  remarkable  of  those  now  occupied,  and 
though  in  its  general  features  it  resembles  the  otliers.  it 
has  some  points  of  difference.  It  once  contained  a  lagoon 
of  considerable  size,  which  has  in  a  long  course  of  years  grad- 
ually filled  up,  while  the  entire  island  seems  to  have  under- 
gone some  eb'vation.  Immense  slabs  of  coral  rnck  lie  piled 
in  great  masses  hero  anrl  there,  especially  at  (he  northern 
end  of  the  island :  all  this  being  evidently  tho  result  of  up- 
heaval coml)iued  \vilh  the  long-coutinueil  aeti<in  of  the  sea. 
Tl>c  interior  of  this  island  (and  Jarvis  also)  prej^ents  a 
shallow  basin-liko  appearance  as  one  views  it  from  tho 
highest  point,  tho  surface  being  much  depressed  from  tho 
outer  edge  of  the  coral  wall  towards  the  centre.  On  the 
eastern  side  of  the  island  tho  first  shelf  is  more  abrupt  than 
on  the  western  or  leeward  side,  and  somo  distance  lieyou'l 
high-water  mark  the  beach  is  very  sleep,  with  many  ritlges 
and  ileep  furrows,  all  parallel  to  each  other,  and  all  evi- 
dently ancient  heiieh-lin<*s  or  water-marks,  (treat  quiinti- 
ties  of  shells,  beautiful  fragments  of  t-ciru!  of  different  colors, 
and  somo  pebbles  are  found  on  the  windward  shori-s  of 
theso  islands.  With  refereneo  to  tho  guano  itself  at  Knder- 
hurv,  it  is  best  when  discovere<l  below  alight  layer  of  coral 
sand  and  shells.  At  Ilowland  and  Baker  the  guano  rests 
solidiv  on  a  hard  coral  rock-base.  Al.Iiirvis  Inland,  in  tho 
oentnil  and  lower  parts,  the  surface  is  composed  of  suij>hate 
of  lime,  and  on  this  foumlatton  it  is  that  most  of  the  .Jarvis 
guano  rests.     This  feature  in  Jarvis  is  important  to  con- 


sider in  studying  the  difference  between  the  guano  found 
on  it  anil  that  at  Baker  and  other  islands,  for  it  explains 
tho  appearance  of  tho  sulphate  of  lime  remarked  by  those 
who  have  investigated  the  Jarvis  guano,  while  the  unequal 
mechanical  mixture  of  its  guano  with  this  underlying  sul- 
phate accounts  for  the  lack  of  uniformity  in  the  samples. 
.\t  Baker  and  llowlaud,  on  tho  contrary,  the  guano,  resting 
on  ahardroek-fuundation,  has  undergone  only  such  changes 
as  tho  climate  has  jproduced.  Of  the  origin  of  this  sulphate 
of  lime  at  Jarvis  there  can  bo  littlo  doubt.  While  the 
lagoon  was  filling  up  there  was  a  gradual  elevation  of  the 
inland,  and  thus  tho  communication  between  tho  outer 
ocean  and  the  inner  lake  heeamo  constantly  less  easy,  and 
largo  quantities  of  sea-water  must  have  been  evaporated  in 
tho  basin.  (This  process  is  even  now  going  on  on  a  large 
scale  at  Christmas  and  Canton  islands.)  By  this  means 
deposits  were  probably  formed  containing  common  salt, 
gypsum,  and  other  salts  jieculiarto  sea-water.  From  theso 
tho  more  soluble  parts  wero  doubtless  washed  out  by  tho 
occasional  rains,  leaving  the  less  soluble  sulphate  of  lime 
as  it  is  found  here.  In  fact,  on  Jarvis  Island,  as  a  proof 
of  this  process  having  gone  on,  there  is  a  crcsccnt-sliaped 
bed  000  feet  long  by  2110  feet  wide,  having  a  surface  very 
Fligbtij  depressed  from  the  outer  edge  towards  the  middle. 
On  its  border  are  incrustations  of  crystallized  gypsum  and 
common  salt,  ripple-marks,  and  similar  evidences  of  the 
gradually  disappearing  lake.  Tho  whole  is  composed  of  a 
crystalline  deposit  of  suljdiate  of  lime,  which  around  the 
borders  is  mixed  with  common  salt,  while  near  the  centre, 
where  rain-water  sometimes  collects  after  a  heavy  shower, 
the  salt  is  almost  entirely  washed  out,  leaving  the  gypsum 
by  itself,  closely  but  not  hard  packed,  and  very  wet.  There 
is  on  Enderbury  Island  a  descrijition  of  guiino  or  phosphate 
called  ''rock  guano;"  the  best  of  this  has  yielded  SG  per 
cent,  of  pure  phosphate  of  lime. 

At  several  of  these  islands,  and  at  Enderbury  and  Jarvis 
in  particular,  there  can  bono  doubt  that  the  deposit  of  the 
biriis  has  only  partially  contributctl  to  the  formation  of  the 
guano,  tiio  gradual  evaporation  in  the  lagoon  and  the  slow 
decomposition  of  tho  coral  rock  having  had  as  much  to  do 
with  the  formation  of  the  phosphate  as  the  excrement  of 
birds.  None  of  these  guano  islands  resemble  the  lehaboe 
islands  of  the  W.  coast  of  Africa  or  the  guano  islands  on 
tho  coast  of  Peru.  They  are  as  different  in  their  character 
as  the  deposits  found  on  them.  While  the  Peruvian  and 
African  islands  are  comparatively  high,  those  uf  the  west- 
ern Pacific  are  low.  The  Peruvian  and  African  guano  has 
been  produced  almost  wholly  by  the  sea-fowl,  and  is  white 
and  pungent  in  odor;  the  guano  of  the  western  Pacific 
islands  is  brown  ami  entirely  inodorous. 

The  following  is  the  report  of  the  analytical  chemists  of 
the  Smithsonian  Institution  on  tho  Baker  and  Jarvis  islands 
guano : 

Percentage  on  Specimens  from  Baker  Island. 
Spcclmon.  Water.  Orgnolc  raatlcr.       Jjjjf^alu' 

A 21.07  6.G  72.3a 

B 28.30  6.7  6-..00 

C 33.04  6.0  Gl.OO 

D 30.40  6.5  63.00 

E 28.80  6.5  64.70 

F 27.30  6.4  6R.30 

a 28.00  6.9  65.00 

H 25.80  7.4  67.00 

1 27.9J  7.7_  64..16 

Average 27.87  'g.7-14  6:).41* 

The  Ilowhmd  Island  guano  is  about  the  same  as  tho  above; 
the  Enderbury  rather  better. 

I'erccntat/c  on  Sprvt'incne  from  Jarvt'g  Inlitnd. 
Bpoclmon.  Water.  Orgnnlo  iimttor.       yj^'j  "^^^^ 

K 17.20  n.HO  71.00 

L 2:i.r.O  7.70  68.70 

M 18.00  11.20  71.00 

N         .'....  14.88  9.90  75.00 

0 13.r>0  V2.tm  74.50 

p 18.00  11.1(1  70.60 

R 21.00  10.25  69.75 

S  21.04  _  ti.80  T2M 

Average 18.2775  10.156  7!.57t 

These  specimens  contained  a  larger  percentage  of  limo 
than  bones  contain,  and  had  also  rather  more  plioq>horic 
acid  than  bone-earth,  and  were  in  a  finely  ilivided  con- 
dition, so  that  the  useful  matter  oouM  be  readily  taken  up 
wlien  npplieit  to  cropi.  Of  course,  phosphate  of  lime,  be- 
ing an  imi>orlant  ei)nstituent  of  all  eereals.  is  a  most  desir- 
able adfiilion  to  tho  soil.  This  will  be  the  better  under- 
stood  when  it  is  remembered  that  nearly  the  whole  of  tho 

•  This  re.Hlduo  eoujiUts  of  from  SO  to  90  per  cent,  of  phn^hhato 
of  lime  ftrilin?*ie\nnd  from  10  to '.'O  percent,  of  other  pboHphales. 

t  This  ir-'i'Iue  con>Uls  of  from  61  to  72  per  cent,  of  iribaslc 
phoHplmt"  of  lime.  tlii»  remainder  behiij  sulpliali^  of  lime  and 

of  other  hilars,  cliloii'!'-  nt  s,„lhnn,  :\w\  i-:irbnii:(ti' of  liiu.-. 
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lone  of  all  animals  is  originally  derived  from  the  bone- 
earth  in  vegetable  food.  ,     .,   ,     ^  <■    »  1,1 

On  all  the  occupied  islands  roughly  built  but  comfortable 
houses  have  been  erected  for  the  accommodation  ol  the 
employes  of  the  company,  who  consist  of  four  or  five  white 
men.  aud  from  30  to  60  Polynesian  laborers.  TheTe  is  a  super- 
intendent (generallv  the  ex-master  of  some  whale-ship),  a 
mooring-master,  a  carpenter,  and  on  some  of  the  islands 
an  analytical  chemist.  The  laborers  work  ten  hours  a  day, 
and  receive  good  food  and  fair  pay  and  treatment,  ihey 
are  generallv  enlisted  for  a  specific  term,  usually  one  year, 
at  the  end  of  which  time  the  relief  vessel  carries  them  b.ack 
to  their  native  island.  Water  and  provisions  are  supplied 
bv  relief  vessels,  which  touch  at  the  island  regularly  every 
three  mouths.  A  large  supply  of  water  and  provisions  is 
always  kept  on  hand,  however,  and  at  some  of  the  stations, 
as  at'  Baker,  there  are  fresh-water  distillers  in  use.  About 
140,000  tons  of  guano  have  been  shipped  from  Baker  Island 
since  the  inauguration  of  these  guano  enterprises,  and 
about  20,000  tons  of  fair  guano  still  remain  on  that  island. 
Enderhury  still  contains  about  110,000  tons  of  good 
phosphate,  and  Howland  about  25,000  tons.  On  the  other 
islands  the  amounts  vary  from  20,000  to  50,000  tons. 

KiCHARD  W.  Meade. 

Guara'na,  a  substance  prepared  from  the  seeds  of  Paul- 
liuia  snrhiUs,  a  climbing  shrub  of  Brazil,  order  Sapindaceas 
The  seeds  are  dried,  powdered,  then  moistened  aud  made 
into  a  paste;  this,  mixed  with  more  of  the  seeds,  either 
whole  or  merely  bruised,  is  rolled  into  cylinders,  which  on 
drying  form  a  strong,  hard,  mottled,  reddish-brown  mass. 
The  essential  ingredient  of  guaranais  acrystallizable  prin- 
ciple apparently  identical  with  cafi'cine.  Ouarana  is  habit- 
ually consumed  by  the  South  American  Indians,  mixed 
with  their  food  or  made  into  a  drink,  and  has  lately  been 
introduced  into  medicine,  principally  as  a  remedy  for  "  sick 
headache."  Like  all  remedies  for  neuralgic  diseases,  it 
often  cures  and  often  fails  utterly.  Edwakd  Curtis. 

Guar'anty,  a  special  promise  to  be  responsible  for  the 
payment  of  some  debt  or  the  performance  of  some  obliga- 
tion or  duty  in  case  of  the  failure  of  another  person,  who 
is  primarily  liable  to  such  payment  or  performance.     It  is 
less  broad  in  its  meaning  than  St;RETYsnip  (which  see),  as 
that  term  includes  implied  as  well  as  express  promises.    It 
requires  all  the  elements  essential  to  give  contracts  validity. 
The  party  promising  must  labor  under  no  legal  disability, 
and  there  must  not  only  be  a  proposal  upon  his  part,  but  a 
sufiicient  acceptance  of  the  offer  by  the  promisee.    It  is  not 
necessary  that  acceptance  be  expressed  in  a  positive  decla- 
ration, since  it  may  he  presumed  from  acts  evincing  a  readi- 
ness to  comply  with  the  request  or  demand  upon  which  the 
promise  was  based,  as  if  a  shopkeeper  should  deliver  goods 
to  some  person  through  faith  in  the  guarantor's  assertion 
that  he  would  be  responsible  for  the  payment  if  the  receiver 
of  the  goods  were  guilty  of  default.     But  unless  the  ofi'er 
of  the  guarantor  be  absolute  in  its  terms,  there  must  gen- 
erally be  notice  of  acceptance    given  him,  that  he   may 
know  that  the  liability  which  ho  was  ready  to  assume  has 
become  fixed  and  definite.     The  promise  must  be  founded 
upon  a  valid  and  sufficient  consideration.    This  may  be  of 
but  trifling  amount,  but  must  have  been  operative  as  the 
induccmeiit  to  the  guarantor's  action.    If  indebtedness  had 
already  been  incurred,  an  engagement  to  pay  it  in  case  it 
were  not  satisfied  by  the  oue  primarily  liable  would  be 
nui'atory,  on  account"  of  the  lack  of  consideration.    In  such 
a  case  as  this,  a  new  and  independent  consideration  would 
be  necessary.     It  would  be  sufficient  if  the  creditor  should 
a-ree  to  postpone  the  collection  of  the  debt  for  a  specified 
or  a  reasonable  time.     If  the  giving  of  the  guaranty  were 
contemporaneous  with  the   formation  of  the  contract  for 
which  the  guarantor  proposed  to  be  answerable,  the  con- 
sideration which  supported  the  principal  agreement  would 
support  the  collateral  one  also.    It  is  not  requisite  that  any 
benefit  be  received  by  the  party  giving  the  guaranty.     It  is 
sufficient  that  the  person  in  whose  favor  it  is  given  receive 
a  benefit,  or  if  the  person  to  whom  it  is  given  put  himself 
to  some  inconvenience,  or  part  with  some  property,  or  un- 
dertake some  oljligation  on  the  faith  of   the  guarantor's 
promise.     If  a  person  in  the  form  of  a  guaranty  assume 
an  obligation  for  a  claim  which  would  not  be  enforceable 
ai'iinst'the  original  debtor,  as  if  he  should  promise  to  be 
responsible  for  articles,  other  than  necessaries,  supplied  to 
married  women  or  infants,  he  becomes  himself  a  debtor. 
The  reason  is,  that  as  the  promise  of  the  infant,  etc,  is 
void,  there  is  but  one  valid  promise,  and  that  is  his  own. 
A  guaranty  may  be  resorted  to  not  only  as  a  means  of  en- 
suring the"  satib-faction  of  pecuniary  liabilities,  but  also  to 
secure  the  faithful  performance  of  duty  on  the  part  of  pub- 
lie  officials,  private  agents,  etc. 

After  a  valid  guaranty  has  been  given  the  rights  and  ob- 
ligations of  the  guarantor  are  determined  upon  somewhat 


pecnliar  principles.  As  his  engagement  is  undertaken  for 
the  benefit  of  others,  rather  than  his  own.  the  law  is  scrupu- 
lous in  protecting  his  interests.  Hence,  if  any  attempt  be 
made  to  materially  change  the  nature  or  extent  of  his  lia- 
bility by  subsequent  agreement  between  his  principal  and 
the  "party  to  whom  the  guaranty  was  given,  he  is,  in  gen- 
eral, relieved  from  liability.  An  instance  of  this  kind 
would  occur  if  he  should  guarantee  a  contract  with  certain 
stipulations  in  which  an  alteration  was  afterwards  made  by 
agreement  between  the  debtor  aud  creditor.  Upon  a  sim- 
ilar principle,  a  guaranty  of  the  good  conduct  of  a  clerk  to 
a  partnership  would  orilinarily  be  extinguished  by  an  in- 
troduction of  new  members  into  the  firm  as  to  all  subse- 
quent acts  performed  by  the  clerk.  But  a  guarantor  might 
consent  to  any  change  which  might  be  desired  by  the  prin- 
cipal parties,  and  his   liability  would  then  continue. 

The  contract  of  guaranty  does  not  impose  a  primary,  but 
only  a  secondary,  liability  :  and  it  is  a  just  and  reasonable 
requirement  that  diligent  efforts  be  made  to  collect  the  sum 
duo  of  the  principal  debtor.  A  mere  delay  or  indulgence 
to  his  principal  would  not  necessarily  be  sufficient  for  the 
•Guarantor's  discharge,  since  he  might  not  be  injuriously 
affected  in  consequence.  He  might,  if  he  desired,  discharge 
the  debt  himself,  and  bring  an  action  against  the  debtor  at 
anv  time.  There  is  in  this  connection  an  important  dis- 
tinction between  a  guaranty  of  payment  and  of  collection 
of  a  debt  or  claim.  In  the  case  of  a  guaranty  of  payment 
the  creditor  may  proceed  at  once  against  the  guarantor 
without  any  reference  to  the  principal  debtor.  In  a  guar- 
anty of  collection  he  must,  as  the  term  imports,  strive  to 
coliect  the  debt  from  the  debtor  before  resorting  to  the 
guarantor,  and  will  be  bound  to  proceed  with  diligence  in 
his  efforts  to  make  such  collection.  If  there  should  be  in 
any  ease  a  valid  agreement,  without  the  guarantor's  assent, 
between  the  creditor  and  the  debtor  for  indulgence,  pre- 
venting a  resort  to  legal  proceedings  for  a  certain  length 
of  time",  the  guarantor  would  be  discharged.  If  a  guarantor 
should  at  anv  time  pay  the  debt,  he  would  be  entitled  to  be 
substituted  in  the  creditor's  place  as  to  the  right  to  retain 
.any  property  which  the  latter  held  in  pledge  to  secure  the 
claim.  This  is  called  in  law  the  doctrine  of  Subrogation 
(which  see).  Sometimes  a  guaranty  is  extinguished  or  dis- 
charged because  the  creditor  gives  no  due  notification  to 
the  guarantor  that  the  debtor  has  refused  to  pay  on  de- 
mand. The  rule  requiring  notice  is  not,  however,  so  strict 
as  in  the  ease  of  indorsers  of  negotiable  paper,  and  the 
guarantor  would  not  be  discharged  unless  there  was  an  un- 
reasonable delay.  The  general  principle  would  be  the  same 
as  that  which  has  been  stated  as  applying  to  notice  of  ac- 
ceptance of  the  guaranty  by  the  creditor.  If  the  guarantor 
had  made  a  positive  categorical  promise,  no  notice  would, 
in  general,  be  necessary  to  bind  him,  but  otherwise  he  ought 
to  be  speedily  informed,  in  order  that  he  might  be  enabled 
to  take  advantage  of  every  available  means  to  secure  re- 
imbursement from  his  principal.  On  this  matter  of  notice 
the  law  of  the  various  States  is,  however,  not  uniform. 

The  English  Statute  of  Frauds,  which  has  been  sub-  , 
stantially  're-enacted  throughout  the  U,  S.,  requires  that 
"upon  any  special  promise  to  answer  for  the  debt,  default, 
or  miscarriage  of  another  person,  the  agreement,  or  some 
memorandum  or  note  thereof,  must  be  in  writing  and  signed 
by  the  party  to  be  charged  therewith,  or  some  other  person 
thereunto  i)y  him  lawfully  authorized."  A  contract  of 
guaranty  must  accordingly  be  in  writing  to  be  of  any  legal 
validity.  But  in  the  determination  of  the  question  whether 
certain"  promises  are  to  be  deemed  guaranties  or  original 
engagements,  which  might  be  enforced  even  though  made 
orally,  very  nice  distinctions  have  been  taken.  The  form 
of  the  undertaking  here  becomes  important.  There  must 
of  necessity  be  two  promises — one  of  the  principal  debtor; 
the  other,  of  the  guarantor.  If  the  transaction  results  in 
only  one  promise,  the  apparent  guarantor  will  be  in  fact  the 
true  debtor,  and  no  writing  will  be  necessary.  If  A  should 
say  to  B,  "  Let  C  have  so  many  goods,  and  I  will  pay  you," 
th"ere  will  be  but  one  promise  (that  of  A),  and  writing  will 
not  be  required.  If  A  had  said,  "  Charge  the  goods  to  C, 
and  if  he  does  not  pay  you  I  will,"  his  promise  would  be 
void,  as  it  would  be  collateral  to  that  of  C,  who  would  be 
the  true  debtor,  and  would  need  to  be  in  writing.  It  is  a 
further  rule  that  the  promise  need  not  be  in  writing  unless 
it  is  made  to  the  creditor  himself.  So  it  has  been  considered 
that  a  promise  apparently  collateral  is  not  within  the  statute 
whenever  the  leading  object  of  the  promisor  is  not  to  dis- 
charge the  debtor,  but  to  subserve  some  interest  of  his  own 
distinct  from  a  payment  of  the  debt.  An  instance  of  this 
kind  would  occur  if  any  person.  A.  should  pay  his  creditor, 
B,  by  an  order  upon  his  (A's)  debtor,  C,  with  a  guaranty 
that'the  latter  should  discharge  the  debt.  This  would  be, 
in  effect,  but  a  peculiar  method  adopted  by  A  of  discharg- 
ing his  own  obligation.  This  rule,  however,  has  been 
sharply  criticised  in  some  of  its  aspects  by  able  jurists  as 
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working,  in  many  instances,  a  practical  evasion  of  tho 
Statute  of  Frauds.  (Consult  Fell  on  Guarantifn  ;  Parsons 
on  CoHtractti ;  Chittv  on  Contracts;  Kent's  C'lmmentarieSf 
etc.)  GEontJK  Chase.     KErisED  bv  T.  W.  Dwiuiit. 

C^^uaranty.  In  international  law  it  has  been  more  or 
less  tlie  practiee  for  a  third  power  to  add  its  guaranty  tu  a 
treaty  l)etween  friends,  but  tbe  term  has  Fpcoial  applica- 
tion where  h<uch  third  power  promises  its  aid  in  the  event 
that  eertain  specific  promises  made  in  the  treaty  by  one  of 
tho  powers  arc  violated.  Such  a  guaranty  may  refer  to 
the  promise  to  pay  a  sum  of  money  or  to  cede  territory,  to 
one  relating  to  the  integrity  of  a  state,  the  right  of  succes- 
sion, religious  franehises,  etc.  (See  Woolsey's  Introduc- 
tion, ^  10 j.)  A  guaranty  requires  the  party  making  it  to 
give  tho  kind  and  amount  of  aid  promised  in  a  case  to 
which,  iu  his  judgment,  the  promise  applies.  If  the  prom- 
isee declines  his  aid,  he  is  under  no  obligation  to  give  it; 
but  general  guaranties  are  dangerous,  because  they  i'urnish 
pretexts  for  interference.  If  a  debt  is  guarantied,  and  is 
not  jtaid,  Vattel  hoMs  that  the  promiscr  is  not  bound  to 
make  it  good,  but  only  to  do  his  best  to  induce  the  party 
owing  tho  debt  to  fulfil  his  engagement.  A  Hurrti/  would 
bo  obliged,  says  the  same  author,  to  do  what  tho  principal 
party  has  failed  to  do,  but  not  the  guarantying  party.  In 
the  Middle  Ages  vassals  or  towns  sometimes  attiicheil  their 
seals  to  a  political  engagement  of  their  sovereign,  and  per- 
sons watched  over  the  execution  of  treaties,  called  conserv- 
ators. Out  of  these  usages  modern  political  guaranties 
have  grown.  T.  D.  Woolsky. 

Guaratill^uetaf  town  of  the  province  of  Sao  Paulo, 
Brazil,  IL'U  miles  \V.  of  Kio  de  Janeiro,  and  on  tho  Para- 
hyba.     Pop.  7000. 

Guardias^re'le,  an  old  town  of  Southern  Italy,  in  tho 
province  of  Chieti.  Belisarius  surrounded  it  with  a  tur- 
reted  wall  as  a  defence  against  the  (loths.  It  was  often 
besieged  during  thi;  Middle  Ages,  and  in  1709  was  morci- 
lesaly  sacked  and  burned  by  the  French.  Some  interesting 
old  churches,  however,  escaped  the  flames,  smd  the  town 
has  partially  recovered  its  prosperity.     Pop.  8770. 

Guar'dian.  The  custodian  of  any  one  who  is  unablo 
to  take  eare  of  himself  is  sometimes  called  a  guardian,  but 
the  term  as  usually  employed  designates  a  person  who  has 
the  care  and  control  of  the  person,  property,  or  both,  of  a 
minor  child  during  either  a  portion  or  the  whole  of  his 
minority.  Guardians  are  of  various  kinds,  and  may  be 
divided  into  two  general  classes:  I.  Those  who  beciuno  so 
by  operation  of  law,  without  the  need  of  any  speeific  ap- 
pointment. II.  Those  who  are  appointed  by  courts  or  by 
a  parent,  cither  in  pursuance  of  some  inherent  jiower  re- 
siding in  the  appointing  tribunal  or  in  accordance  with 
the  provisions  of  partii.*ular  statutes. 

I.  The  first  ela^s  includes  those  kinds  of  guardians  ex- 
isting at  common  law,  which  were  four  in  number:  (1) 
guardian  by  nature;  (2)  guardian  by  nurture;  {'.i)  guard- 
ian in  socage  :  (4)  guardian  by  estoppel.  These  forms  of 
guardianship  still  have  a  recognized  existence  in  England, 
and  also  iu  the  U.  S.,  so  far  as  the  fundamental  changes 
which  have  been  made  in  the  laws  of  inheritance  render 
them  admistiiblo  in  tho  latter  country.  (1  )  A  (funrdinn  hy 
utiturr  was  originally  one  who  had  charge  of  tho  person, 
but  not  of  tho  property,  of  an  heir-apparent  until  ho  be- 
came twenty-one  years  of  age.  This  authority  was  vested 
primarily  in  the  father,  but  in  case  of  his  death  could  bo 
exercised  by  tho  mother.  As  in  tho  U.  S.  all  tho  children 
of  a  family  inherit  equally,  guardianship  by  nature  apper- 
hiins  to  no  particular  ono  among  them,  but  includes  tho 
whole  number,  and,  as  regards  a  parent's  authority  and 
duties,  constitutes  tho  same  legal  relation  (hat  is  usually 
considered  in  law  unrler  tho  topic  of  Pvkkst  ANr»  Cun.D 
(see  this  title).  (2)  A  f/uanfittn  hy  nnrtnrr  had  charge  of 
the  persons  of  tho  younger  children,  who  were  not  heirs- 
apparent,  but  his  authority  terminated  when  a  child 
reached  the  age  of  fourteen.  The  laws  {»r  erjual  inherit- 
ance in  this  c<iuntry  cause  guardiau^'hip  by  nurture  to  be 
identical  with  guardianship  by  nature,  so  that,  as  a  distinct 
relation,  it  has  virtually  become  obsolete.  {'.\)  A  gnanliun 
in  HnCHije  had  custody  not  only  of  an  infant's  person,  but 
also  of  his  lauds.  Whenever  a  child  under  tho  age  of 
fourteen  acquired  socage  lands  by  de.-c<'nt,  that  one  of  his 
relatives  who  euuld  by  no  possibility  inherit  the  estate  had 
tho  right  tu  umlortako  the  control  of  his  person  and  tho 
management  id'his  inheritance  until  that  age  was  reaclird. 
If  tho  chilli  possessed  personal  property,  the  guarciiiin 
might  take  charge  of  this  also  as  ineiih-iilal  to  his  prin- 
cipal trust.  'I'he  infant  upon  reaching  tbe  age  of  fmirteen 
had  tho  right  to  choose  u  new  ginirdian,  but  if  he  failed  to 
exercise  fins  privilege  the  previous  guardianship  con- 
tinued. In  (ho  li.  S.  this  form  of  guardiunsliip  is  gener- 
ally superseded  by  the  appointtnent  of  guardians  by  will 
or  aci  inn  oC  (li"  miirts,  tlmngli  in  default  of  such  appoint- 


ment it  is  sometimes  retained,  with  important  moditications. 
Thus,  capacity  to  inherit  the  lands  would  no  longer  be  re- 
garded as  a  disqualification  in  tho  guardian.  (4)  Guard- 
ittntthip  by  cMtoppt:!  takes  place  when  a  stranger  or  a  wrong- 
door  interferes  with  the  management  or  disposition  of  a 
minor's  property,  as  by  receiving  to  himself  the  rents  and 
profits  of  land.  lie  will  then  be  eunipelled  in  a  court  of 
equity  to  account  as  a  guardian,  and  will  be  estopped  from 
denying  a  fiduciary   relation   to  the   minor's  estate.  (See 

ESTOI'I'EL.) 

II.  Guardians  who  arc  appointed  by  courts  or  parents 
are  much  more  frequently  met  with  than  those  just  de- 
scribed. When  tho  appointment  is  made  by  virtue  of  an 
inherent  power  residing  in  a  particular  court,  the  guardian 
is  uither  (1)  a  guardian  in  chancery  or  (2)  a  guardian  ud 
litem.  Other  guardians  are  selected  by  virtue  of  statutory 
provisions,  and  when  appointed  by  courts  arc  either  (3) 
guardians  appointed  by  probate  or  surrogate  courts,  or  (4) 
those  appointed  by  other  courts  un<ler  special  statutes. 
Statutory  guardians  appointed  by  parents  are  termed  (6) 
testamentary  guardians. 

(1)  The  English  court  of  chancery  assumed  the  power  to 
appoint  guardians  as  incidental  to  its  general  jurisdiction 
over  minors  and  their  estates,  and  this  has  long  constituted 
ono  of  its  important  prerogatives.  In  the  U.  S.,  courts 
exercising  equity  powers  have  generally  retained  the  same 
authority,  though  in  some  instances  the  right  has  been  de- 
fined anew  by  statute  or  in  some  degree  qualified.  Tho 
guardianship  continues  until  the  ward  reaches  the  age  of 
twenty-one.  If  the  appointment  is  made  when  he  is  over 
fourteen,  his  selection  is  commonly  allowed  to  guide  the 
decision  of  the  court,  but  when  he  is  under  that  age  the 
court  exercises  an  independent  discretion.  The  wishes  of 
parents  and  friends  will,  however,  be  considered.  Tho 
guardian  is  required  to  give  bonds  for  the  faithful  nmnage- 
meiit  of  the  ward's  estate.  (2)  Every  court  in  which  an 
infant  is  one  of  the  parties  to  a  particular  suit  has  a  special 
and  necessary  power  to  a])point  a  guardian  fid  llttm  (i.  e. 
*•  lor  tlic  litigation"),  to  jirotcct  the  infant's  interest  dur- 
ing the  course  of  the  proceeding.  A  general  guardian  will 
not  be  jjermitted  to  act  iu  such  a  capacity  unless  he  receives 
a  particular  appointment  fur  the  ]>urpose.  An  attorney- 
at-law  is  frequently  selected,  particularly  in  cases  before 
courts  of  equity.  (;i)  The  ecclesiastical  courts  of  England, 
which  correspond  with  tho  probate  or  surrogate  courts  of 
this  country,  had  no  inherent  power  to  ajipoint  general 
guardians,  and  it  was  therefore  necessary  for  tlic  authority 
to  be  conferred  by  statute.  Powers  of  this  kind  have  been 
quite  generally  created  throughout  this  country.  Tho  sur- 
rogate's jurisdiction  is  confined  to  the  county  or  other  lo- 
cality of  which  he  is  an  officer.  The  same  jirincijdes  gen- 
erally ajiply  to  appointments  when  tho  infant  is  above  or 
under  fourteen  as  have  been  stated  in  reference  to  chancery 
guardians.  Courts  of  equity  often  exercise  a  sujiervisoiy 
control  over  the  action  (d"  surrogates  or  probate  officers, 
and  may  remove  guardians  appointed  by  them  if  good 
causo  be  shown,  as  well  as  those  appointed  in  other  modes. 
(-1)  In  some  States  statutes  have  been  passed  giving  par- 
ticular courts  designated  the  ]u)wer  to  appoint  guardians 
in  special  instances.  Reference  must  be  made  to  the  stat- 
utes themselves,  and  the  fact  need  only  be  alluded  to  hero 
for  tho  sake  of  completeness.  (5)  Testamentary  guardian- 
hhips  are  created  by  the  last  will  of  a  father,  and  givo  tho 
appointee  rights  superior  to  the  claims  of  other  guardians, 
uikI  ('(Piitiuue  until  the  ward  arrives  at  nuijority.  They 
are,  lioue\cr,  under  tlie  control  of  the  court  of  chancery, 
may  be  hehl  to  account  there,  and  may  he  removed  if  un- 
faithful. They  were  introduced  by  statute  in  the  reign  of 
Charles  II.  to  remedy  a  defect  in  the  law  growing  out  of  tho 
alndi(ion  of  military  tenures  wliereby  efiildren  were  per- 
mitted (0  enter  upon  their  estates  at  the  early  ago  of  four- 
teen. Statutes  have  been  generally  enacteil  in  this  country 
containing  substantially  the  same  provisions.  Tho  right 
of  appointment  is  personal  to  tin-  father,  and  cannot  bo 
delegated.  It  is  sometimes  qualified,  as  in  New  York,  by  a 
requirement  of  the  consent  of  tho  mother.  Testamentary 
guardians  are  under  tho  control  of  courts  of  chancery  in 
tho  same  nmnner  as  other  guardians. 

Tho  authority  of  a  guardian  over  the  ners<m  of  his  ward 
is  in  nniny  respects  the  same  as  (hat  which  a  ]tarenl  pos- 
sesses. Ho  has  a  right  to  direct  (he  child's  education,  both 
in  tho  common  branches  of  learning  and  in  religious  train- 
ing. Ho  may.  moreover,  net  ns  a  parent  in  changing  (ho 
child's  dtunieilo.  If  a  ward  nnirries,  the  guardianship  of 
the  person  tiTniinalcf*.  and  in  tlie  cjise  of  a  female  child 
the  same  has  been  hehl  true  of  the  proper(y.  Iu  tho  mnn- 
agement  and  disposal  of  personal  properly,  a  guardian 
has  very  extensive  powers,  but  his  only  right  in  the  oon- 
trid  of  a  ward's  real  estate  is  to  receive  the  rents  and  profits 
accruitig,  and  lo  place  tbe  land  upon  lease  so  that  it  may 
continue  profitable.      All  additi'un  to  thi'  infant's  personal 
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property,  as  legacies  and  distributive  shares,  pass  into  the 
guardian's  control,  and  he  possesses  jxnver  to  sell  chat- 
tels without  obtaining  the  consent  of  the  cnurt,  but  must 
at  the  same  time  exercise  prudence  and  a  wise  discretion. 
The  erection  of  buildings  or  other  improvements  upon  the 
ward's  laud  with  the  ward's  money  is  not  allowable  at  the 
guardian's  discretion;  and  if  the  guardian  uses  his  own 
money  for  the  purpose  he  can  have  no  claim  for  its  recov- 
ery. Authority  to  perform  such  acts  must  be  derived  from 
the  court  of  chancery.  At  common  law  there  was  no  power 
to  sell  the  infant's  laud.  A  special  act  of  Parliament  was 
necessary.  But  by  statute  enacted  generally  in  this  coun- 
try, authority  has  been  conferred  upon  the  proper  court  to 
grant  permission  of  sale  upon  petition  when  it  appears  by 
judicial  investigation  that  the  ward's  interests  demand  such 
a  course.  The  subject  is  regulated  in  detail  by  statute  and 
by  rules  of  court.  The  power  of  a  guardian,  in  all  cases, 
is  local,  being  confined  within  the  jurisdiction  of  the  court 
by  which  he  is  appointed. 

The  duties  of  a  guardian  are  the  same  in  nature  as  those 
of  all  trustees,  since  guardianshiji  is  in  reality  a  personal 
trust.  His  action  must  be  guided  by  a  constant  purpose  to 
subserve  the  interests  of  his  ward,  and  not  to  promote  his 
own  advantage.  He  cannot  act  for  his  own  beuetit  in  any 
proceedings  which  he  undertakes  to  enforce  his  ward's  rights 
or  to  increase  the  value  of  his  ward's  property,  and  if  he 
should,  in  such  cases,  receive  personal  emolument,  it  would 
enure  entirely  to  the  advantage  of  the  infant.  Property 
must  be  kept  in  a  productive  condition,  and  if  money  is 
received  it  must  not  be  suffered  to  lie  idle,  but  should  be 
profitably  invested.  Rules  of  court  are  sometimes  estab- 
lished or  statutes  enacted  pointing  out  the  kinds  of  securi- 
ties in  which  a  ward's  money  may  be  invested,  and  these  re- 
quirements must  be  strictly  followed.  If  the  guardian  is 
guilty  of  undue  neglect  in  employing  the  funds  received  as 
his  duty  demands,  he  will  be  charged  with  simple  interest, 
and  in  cases  of  gros-^  delinquency  with  compound  interest. 
The  court  of  chancery  has  power  to  enforce  an  accounting 
by  a  guardian  at  reasonable  intervals  in  order  to  exhibit 
the  condition  of  the  estate,  and  he  may  also  be  called  to 
account  by  the  ward  when  the  latter  deems  it  necessary  or 
when  ho  attains  majority.  Dealings  between  a  guardian 
and  his  ward  are  very  carefully  scrutinized  by  the  courts, 
on  account  of  the  position  of  authority  which  the  former 
possesses  and  his  power  to  coerce  his  ward  into  unreason- 
able and  imprudent  bargains.  Hence,  even  after  the  re- 
lation has  terminated  the  guardian  is  permitted  to  derive 
no  advantage  from  contracts  made  with  his  ward,  unless  so 
long  an  interval  has  elapsed  that  the  presumption  can 
reasonably  be  entertained  that  no  unfair  advantage  was 
taken.  The  amount  of  compensation  which  a  guardian 
shall  receive  for  his  services  is  usually  determined  by 
statute,  and  is  estimated  at  a  certain  percentage  upon 
moneys  received  and  paid  out. 

Geokge  Chase.     Revised  by  T.  W.  Dwight. 

Guards,  in  the  British  army,  the  household  troops, 
whose  nominal  duty  it  is  to  guard  the  person  of  the  mon- 
arch. The  cavalry  guards  are  two  regiments  of  "  Life 
Guards,"  one  of  **  Horse  Guards,''  and  seven  of  '"  Dragoon 
Guards."  These,  like  the  foot  guards,  have  better  pay 
and  their  officers  higher  relative  rank  than  those  of  other 
regiments.  There  are  also  three  regiments  of  foot  guards 
— the  *'  Grenadier  Guards,"  the  "  Coldstream  Guards," 
and  the  "  Scots  Fusileer  Guards."  The  "  Body  Guards  "  for 
special  ceremonial  occasions  are  the  "Yeomen  of  the  Guard." 
the  "  Gentlemen  at  Arms,"  and  the  "  Royal  Archers."  The 
actual  guard  of  the  British  sovereign's  person  is  detailed 
from  one  of  the  first  three  regiments  of  heavy  cavalry. 

Guard  Xatioiial  (French).     See  National  Guard. 

Guarue'rius,or  (■uarne^i,  the  family  name  of  cer- 
tain violin-makers  of  Cremona  in  the  seventeenth  and  eigh- 
teenth centuries.  The  most  famous  of  the  family  was  Giu- 
seppe Antonio  (1683-1745),  known  as  Guarneri  del  Gesu, 
whose  best  works  rank  with  the  finest  Amati  and  Stradi- 
vari instruments.  The  other  Guarneri  hardly  attained  the 
first  rank  as  violin-makers. 

Guastaria,  town  of  Italy,  in  the  province  of  Reggio 
neir  Emilia,  which,  together  with  several  large  villages — 
so  near  as  to  be  almost  suburbs — formed  the  little  duchy 
of  tiuastalla.  This  duchy  was  given  in  dower  by  Na]>oleon 
I.  to  bis  sister  Paulina.  Afterwards  it  was  adjudged  by 
the  allied  powers  in  1S13  to  the  ex-empress  Maria  Theresa, 
and  in  1860  it  annexed  itself  to  the  new  kingdom  of  Italy. 
Pop.  10,618. 

Guastariines,  called  also  the  Angelic  Order,  a 
congregation  of  nuns  founded  in  1534  by  the  countess  To- 
relli  of  Guastalla. 

Gnatema'la,  or  Guatimala,  republic  of  Central 
America,  situated  between  lat.  13°  4J'  and  17°  45'  N.,  and 
between  Ion.  88°  10'  and  93°  12'  W.,  and  bounded  by  the 


PaciGc,  Mexico,  the  Caribbean  Sea,  Honduras,  and  San 
Salvador.  Area,  44.800  square  miles,  with  1,180.000  in- 
habitants, of  which  900,000  are  Indians.  260.000  mestizoes, 
and  20,000  white  men.  The  country  is  high  and  the  surface 
very  varied,  the  Andes  traversing  it  in  its  whole  extension. 
The  main  range  runs  along  the  Pacific,  containing  many 
active  volcanoes  (Sapotitlan,  13,050  feet  high,  and  Atitlan, 
12,500  feet  high),  and  sending  out  branches  towards  the 
Caribbean  Sea  which  form  plateaus  and  valleys.  The  cli- 
mate, different  according  to  the  differing  elevation,  is  gen- 
erally healthful  and  beautiful,  and  the  soil  exceedingly  fer- 
tile. Maize,  wheat,  and  rice  of  a  superior  quality  are  pro- 
duced, besides  cotton,  sugar,  vanilla,  and  tobacco;  but  the 
most  important  article  among  the  products  of  the  country 
is  cochineal.  The  government  of  the  state  is  an  olig- 
archy, in  which  a  few  leading  families  are  actually  in 
possession  of  the  whole  power.  The  president  is  chosen 
for  four  years.  The  Roman  Catholic  religion  is  the  only 
one  tolerated,  but  since  1872  Jesuits  have  been  excluded. 
Liberty  of  the  press  is  also  estaldished. 

Guatemala  (New),  the  capital  of  the  republic  of  Gua- 
temala, situated  at  an  elevation  of  4961  feet  above  the  sea, 
on  a  rich  and  spacious  plain.  It  is  a  well-built  town,  very 
extensive,  as  the  houses  are  generally  only  one  story  high, 
on  account  of  the  frequent  earthquakes,  but  often  hand- 
some. It  has  manufactures  of  muslin,  silver-ware,  etc.,  and 
a  lively  trade,  and  is  the  see  of  an  archbishop.    Pop.  40,000. 

Guatemala  (Old),  formerly  cap.  of  Guatemala,  stands 
about  30  miles  "NV.  of  the  new  town.  Founded  by  the 
S|>anish  in  1524,  its  frequent  calamities  from  earthquakes 
and  the  eruptions  of  the  neighboring  volcanoes  have  from 
time  to  time  almost  depopulated  it;  but  its  beautiful  site 
aud  the  fitness  of  its  vicinage  for  the  production  of  cochi- 
neal has  caused  it  to  be  rebuilt.     Pop.  18,000. 

Guatu'so  In'dians,  a  brave  and  unconquered  tribe  of 
Central  American  native  Indians,  of  supposed  Aztec  race, 
living  S.  of  Lake  Nicaragua.  They  are  heathens,  and  are 
vulgarly  reputed  to  have  red  hair  and  pale  complexions. 
They  dwell  near  the  Rio  Frio. 

Gua'va,  the  fruits  of  Psidhtjn  pyriferum^  pomifernm, 
Cnttleynnuin,  pt/(/ntii?um,  alhidum,  and  other  species  of  the 
genus,  which  consists  of  trees  and  shrubs  of  both  Indies, 
mostly  natives  of  the  New  World,  though  cultivated  in 
nearly  all  warm  climates,  where  they  yield  important  des- 
sert fruits,  that  of  P.  pi/rl/erum  (white  guava)  being  the 
best.  From  this  the  guava  jelly  is  made,  a  conserve  ex- 
tensively exported,  and  highly  prized  for  its  flavor.  It  is 
#iltivated  to  a  considerable  extent  in  Florida.  The  guavas 
belong  to  the  Myrtaceae. 

Guayaquil',  department  of  the  republic  of  Ecuador, 
South  America,  bounded  W.  by  the  Pacific  and  E.  by  the 
Andes,  which  here  recede  from  the  coast  and  leave  a  broad 
belt  of  low,  level  land,  fertile  and  well  cultivated.  Area, 
14,400  square  miles.     Pop.  92,696. 

Guayaquil,  city  of  Ecuador,  South  America,  the  capi- 
tal of  the  department  of  the  same  name,  is  situated  in  lat. 
2°  20'  S.,  at  the  mouth  of  the  river  Guayaquil,  which  is 
navigable  here,  and  forms  a  good  port,  the  best  on  the  W. 
coast  of  South  America.  The  city  is  not  healthy,  as  it  lies 
very  low.  aud  is  not  well  provided  with  good  drinking- 
water;  neither  is  it  beautiful,  most  of  its  buildings,  with 
the  exception  of  the  cathedral,  the  two  hospitals,  and  the 
two  colleges,  being  insignificant  wooden  structures.  But  it 
is  a  very  lively-  trading-jplace.  In  1866  its  exports  were 
valued  at  £669,420,  its  imports  at  £430,000.  Cacao,  India- 
rubber,  timber,  and  tobacco  are  exported;  cottons,  wine,  and 
hardware  are  imported.     It  is  a  bishop's  see.     Pop.  20,000. 

Guay'as,  province  of  Ecuador,  bounded  W.  by  the  Pa- 
cific Ocean.  It  has  a  hot.  wet,  and  sickly  climate,  a  fertile 
soil,  and  dense  forests.     Cap.  Guayaquil.     Pop.  35,000. 

Guay'mas,  a  port  of  entry  of  Mexico,  in  Sonora,  on 
Yaqui  Bay,  an  arm  of  the  Gulf  of  California,  has  a  fine 
harbor,  a  good  trade,  and  profitable  fisheries,  but  is  un- 
healthy.     Pop.  2500. 

Gub'bio  [ane.  //(J ('('i/^i],  town  of  Italy,  in  the  province  of 
Perugia,  about  27  miles  from  Urbino.  It  was  an  Umbrian 
city  anterior  to  Rome,  by  which  it  was  ultimately  conquered. 
During  the  Middle  Ages  it  was  for  a  time  a  small  independ- 
ent republic  of  50,000  inhabitants,  then  fell  into  the  hands 
of  the  dukes  of  Urbino.  Dante  found  refuge  here  between 
1316  and  1318.  Interesting  remains  of  the  ancient  fortress, 
of  the  theatre,  and  of  Etruscan  tombs  still  exist.  There 
are  some  remarkable  old  churches,  and  the  municipal  pal- 
ace, of  the  fourteenth  century,  is  one  of  the  finest  existing 
examples  of  Renaissance  architecture.  This  palace  con- 
tains the  famous  Tarule  Euijuhine,  consisting  of  seven 
bronze  tablets  covered  with  inscriptions  in  a  very  ancient 
Umbrian  character.  These  tablets  were  found  in  a  temple 
of  Jupiter  not  far  from  Gubbio,  and  their  interpretation 
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has  been  tho  subject  of  much  discussion  among  archaeolo-  I 
gist!*.   (Sco  Lkpsits,  Iiiirn'ptiottrH  UiiibricH' H  Ohvpp,  Leipsic,   I 
1S4I.)      In   the  panic  huildnig  arc  a  valuahle  library  and  ' 
many  fiiu'  pictures,   iiicltulintr   examples   of  almost  every 
great  master  t'ruin  Giotto  to  Titian  ;  also  a  collection  of  an- 
tique vases,  coin?,  etc.,  together  with  specimens  of  tho  beau- 
tiful ware  decorated  by  Maestro  (ieorgio  da  (Jubbio  and 
known  to  coiinoiaseurs  as  the  "(Jubljio    majolica."     The 
modern  town  is  supplied  with  gooii  water  by  an  aqueduct, 
with  a  very  large  and  strongly-built  reservoir  called  the  Bot- 
taciono.    It  has  some  commerce,  and  is  a  bishop's  see.    Pop. 
22.757. 

Gu'bcn,  town  of  Prussia,  in  Tiraudeuburg,  on  thcNeisse. 
It  has  extensive  manufactures  of  woollen  ami  linen  hosiery 
and  yarn,  and  a  very  brisk  sliipping  tradu  on  the  Xeisse, 
whoso  bunks  here  are  jilanted  with  vines,  and  produce  a 
very  good  red  wine.      Pop.  21,123. 

Gubcrna'tis,  de  (Anc:ki,o),  was  b.  of  an  old  and  noble 
family  in  Turin  in  1811).  lie  passed  through  the  academic 
grades  in  the  University  of  Turin,  and  in  1802  was  sent  by 
the  Italian  government  to  perfect  himself  iu  philological 
studies  at  Berlin.  In  18G.'i  he  was  api)ointed  professor  ex- 
traordinary of  Sanscrit  in  the  superior  institute  at  Florence. 
In  18^5  he  associated  himself  with  the  Russian  revolution- 
ist, i^Iicliael  Bakunin,  but  after  two  months  scpurated  from 
him  antl  returned  to  his  jirofessorship.  In  1S09  he  was 
appointeil  to  a  full  i)rofesRorship  of  Sanscrit,  and  having 
edited  tho  liivista  Contrmpunmrii  of  Turin  <Iuring  the  pre- 
vious year,  he  now  purchased  it  and  founded  the  JUvinta 
Enropca.  Prof,  de  Gubernatis  is  the  Italian  correspondent 
of  many  foreign  literary  journals,  among  others  of  tlie  Lon- 
don Athnunun,  the  New  York  fntrrntttiniial  lierieir,  and  also 
of  literary  periodicals  in  Lcipsic.  Berlin.  St.  Petersburg,  etc. 
Bcsiiles  numerous  critical  essays  published  by  him  in  // 
Din'tto,  in  L'/talin  Lrtfrruria,  in  the  I^iviiftn  Contempo- 
ranc(t,  II  /'i>fitrrniro,  tiie  /'rrtirrrrftnzfi,  the  Hivi'sta  Orien- 
tals (fimnded  by  him  in  1809),  the  lii'viata  Europectj  etc., 
he  is  the  author  of  Life  of  iS'tiitorrc  Suntnrnsri:  II  Re  Xaln 
(Trilogia  drammatica  in  versi),  La  Mfn-tc  del  Re  Dasanrnta 
(dramma  in  versi).  dmii  mtf  S'tnnfiito;  I  primi  vrnfi  Ittiii 
del  Ritjvetln  (tradotti  ed  annolati.  etc.)  ;  Piernht  Eneipl'ipe- 
dia  Indiftiia;  Zooluifieal  Mytholotpj  {in  English);  Lcttnrc 
eopra  fa  Mitolnrjin  Kcrfica,  and  other  literary  and  philo- 
logical works  of  value. 

CilHl'geon,  tho  Ouhio  fluviatilis,  a  very  common  fresh- 
water fish  of  Kurope.  It  is  of  the  carp  family,  is  a  bold 
biter,  and  is  taken  in  large  quantities  with  nets,  it  seldom 
exceeds  eight  inches  in  length,  and  is  marketed  alive,  being 
kept  in  water  until  sold.  The  Niagara  gudgeon  {Oobiu 
cataractpr)  is  caught  in  tho  Niagara  River,  and  is  only  five 
inches  long. 

Gudgeon,  or  Journal,  the  metallic  end  of  a  revolving 
shaft  in  mncbiTiery.  or  a  piece  attached  to  the  end  of  a  shaft 
to  receive  the  wear  and  tear  of  friction.  Gudgeons  ply  in 
journal-boxes,  or  upon  brass,  Babbitt  metal,  lignumvita», 
or  other  bearings,  and  receive  various  lubricating  appli- 
cations. (See  FuicTioN,  by  Prof.  R.  11.  Thuhstun,  C.  E.) 

(iuebres.     Sec  Paiisi:i:s. 

(iiirhwilkT,     See  Gedwkiler. 

(>u<-l<l(>r  Hose*     See  Snowball. 

(•iirlph,  post-town,  cap.  of  Wellington  co.,  Ont.,  Can- 
ada, on  thc!  river  Speed  and  tlic  Grand  Trunk  and  tho  Buf- 
fiilo  and  (iuelph  branch  of  tlie  Great  Western  Railway,  is 
47  miles  W.  of  Toronto.  It  has  a  largo  trade,  line  water- 
power,  and  first-class  manufactories  of  many  kinds  of 
gooils,  sucli  as  woollens,  farmers'  tools,  sewing-machines, 
lime,  and  musical  instruments.  There  are  2  daily  and  3 
weekly  ncwsjiapcrs.  Excellent  building-stono  is  quarried. 
Poj).  of  town  r.srs;  of  tp.  29:>5. 

(■uclph  and  (^hib'ellinc.  There  is  still  much  ob- 
scurity in  regard  to  tho  origin  of  tho  names  of  these  two 
mediieval  factions.  It  is  known  that  these  distinctive  ap- 
pellations were  first  employed  in  tho  twell'tb  century,  ami 
thiit  in  tho  contest  between  tlio  empire  and  the  Gluireh  tho 
name  of  <iiH-lph  Wiis  e(inivalent  to  a  partisan  of  the  Church, 
nnrl  the  namo  of  (Jhibellino  to  a  partisan  of  the  emjjirc. 
Tho  vnlgiir  tradition  siiys  that  (iuelph  and  Gibel  feallerl 
Gibel  an<I  (Jualef  in  tlie  chronicle  of  Pietro  Azario  in  tho 
collection  of  Muratori)  wi*ri'  two  brothers  who  lived  in 
Pistoia.  one  of  whom  took  the  side  of  tho  pope,  the  other 
tiiat  of  the  emperor,  and  that  heneo  were  formed  two  great 
parties  in  Italy  whi<di  assumed  the  names  of  their  separate 
founders.  But  this  tru'lition  has  no  historical  value.  An- 
other states  that  in  tho  battle  near  Weinsberg.  fought  in 
Germany  in  HID  between  the  troops  of  Conrad  III.  of 
Suabiaand  those  of  the  duke  of  Bavarnv.  AVelf  VI.  (Guetfu8)J 
tho  former  took  for  their  war-ery  Hie  (iirhlitujrn  (Gieblin- 
gen  or  Waililingen  was  a  Suabian  fortress,  and  tho  llo- 
henstanfens  and  their  followers  were  called  Waiblingcn); 
Vn,..  ii.—m 


and  the  latter,  on  tho  other  hand,  had  for  their  cry,  Hie 
Wclf!  It  is  ]>robable,  then,  that  these  two  designations 
may  have  passed  into  Italy,  or  at  least  made  their  way  to- 
wards it.  with  the  Huhenstaufen  Suabians,  ur  Waibliugcn, 
again.«!t  whom  the  Italians  fought  under  the  guidance  or 
the  inspiration  of  Alexander  III.  and  his  successors.  The 
German  followers  of  the  Suabians,  Waiblingen  or  Ghibcl- 
lini,  having  come  into  Italy,  may  themselves  have  given 
tho  name  of  Guelphs  to  their  new  enemies ;  and  the  rather 
as  a  branch  of  the  Bavarian  family  of  the  (iuelphs,  the 
last  heir  of  those  princes,  had  married  a  descendant  of  tho 
Italian  house  of  Este,  at  that  time  very  powerful  in  Padua. 
It  would  seem,  then,  that  this  might  somewhat  explain  tho 
reason  why  the  uamr  and  the  thin;/ — that  is,  the  party  names 
and  the  contests  of  (Jhibellines  and  Guelphs — especially 
prevailed  in  Ipper  Italy,  and  more  particularly  in  Lom- 
bardy  and  in  \'enetia,  where  the  Ezzelini  hail  become  all 
powerful  ns  vicars  of  the  Sualiian  emperors.  The  fury  of 
partisanship  was  such  that  simply  to  call  one's  self  Guelph 
or  Ghibelline  became  perilous,  and  Pope  Benedict  XII.  in 
l.'i.'il  found  it  necessary  to  prohibit,  under  pain  of  banish- 
ment, the  employment  of  these  epithets,  which  excited 
such  furious  indiirnation  and  such  sanguinary  conflicts. 
The  Gueli)hs  took  for  their  device  an  eagle  tearing  a  blue 
dragon,  which,  in  place  of  a  crown,  wore  upon  its  head  a 
red  or  yellow  lily,  the  badge  of  the  (Jhibcllines  ;  this  lily 
was  sometimes  exchanged  for  the  red  rose.  The  towers  of 
a  palace  indicated  the  party  of  the  owner:  if  a  (luelph.  tho 
battlements  were  square  ;  if  a  Ghibelline,  they  were  fiwal- 
tow-tailrd.  Even  in  Tuscany  tho  factions  of  the  Guelphs 
and  Ghibellines  became  very  violent,  and  as  in  Northern 
Italy  the  house  of  Este  had  taken  to  itself  a  descendant  of 
the  Guel])h  house  of  Bavaria,  so  in  Tuscany  a  Guelph 
(Welf  \ .)  had  married  the  famous  countess  Matilda,  the 
powerful  supporter  of  the  papacy  against  the  emperor 
Henry  IV,  The  occasion  of  the  new  party-appellations  ns 
bestowed  on  the  imperialists  and  the  jiapists  in  Italy  may 
have  been,  either  that  the  partisans  of  the  jiope  in  Tuscany 
from  the  time  of  the  countess  Matilda  called  themselves 
(iuelphs  in  honor  of  tho  Guelphian  husband  of  the  count- 
ess, and  that  tins  epithet  was  still  more  firmly  fixed  upon 
them  on  tho  arrival  in  Italy  of  those  Suabians  (Waiblin- 
gen) who  in  (Jermany  had  already  fought  against  the  Ba- 
varian (iuel]ilis:  or,  on  tho  other  hand, .that,  l>eing  once  in 
Italy,  tho  Waililingen.  meeting  with  opposition  from  tho 
Italians  devoted  to  the  pope,  called  them  (Juelphs  in  mem- 
ory of  the  (Juelphs  against  whom  they  had  already  con- 
tended in  Bavaria.  Whoever  wishes  t<»  form  an  idea  of  the 
fury  with  which  the  Guelph  and  Ghibelline  factions  com- 
batted  each  other  may  read  with  much  profit,  among  other 
things,  the  Bergamasc  ('hronirU  of  Castello  Castelli,  ex- 
tending from  l;J7H  to  1  H)7,  and  the  (^roniea  ano7iima  of 
lierifatiWf  from  1402  to  14-48,  both  which  were  published 
by  Canon  (Jiov.  Finazzi  at  Bergamo  in  1870.  Muratori, 
in  the  ]>reface  to  the  Chronirli-  of  tho  Ghibelline  Castelli, 
inserted  in  the  IGth  vol.  of  his  Srriptorcn  Reruiii  ItalicantiUf 
speaking  of  the  (Juelphs  and  the  Ghibellines,  wrote  :  "  For- 
tasso  Bergomates,  si  Brixiensem  populum  exeipias,  pro- 
caiteris  in  vesana  et  infelici  hac  nnimorum  dissolutione  ao 
furore  exeelluerunt."  It  is  to  Bergamo  that  the  pulpit- 
orator,  afterwards  St.  Bernadino  di  Siena,  alluded  when  he 
wrote,  '*  Here  more  than  elsi^where  the  greatest  cruelties 
are  practiseil;  and  so  attached  are  our  citizens  to  the  su- 
perstitions of  jiarty  spirit  that,  having  for  the  most  trifling 
cause  taken  their  banners  into  their  houses  and  fixed  them 
over  their  doors,  suspended  them  from  their  walls,  raised 
them  upon  their  towers,  ujum  their  palaces,  over  tho  city 
gates,  and  upon  their  country-houses,  they  have  come  at  last 
to  carry  them  even  into  the  churches  ;  they  stamp  their  de- 
vices upon  the  holy  vessels,  upon  thesaercd  pavements,  upon 
the  altiirs.  and  upon  the  sepulchres.  Some  fooli.-hly  think 
that  tho  Church  is  (iuelph,  and  they  suppose  that  there  was 
a  certain  St.  (hielph;  others,that  it  is  (Giibelline.  etc. ;  there 
are  some,  even,  who  .are  so  impious  and  insane  that  they 
have  ventured  to  make  a  i)artisan  of  the  Divine  Majesty 
ilsidf,  the  King  of  Glory  and  of  Elernal  Peaco  !"  It  will 
be  remembered  that  twd  of  Ibe  streets  of  Florence  are  still 
named  from  these  factions,  Via  Guelfa,  Via  Ghibeilina.  In 
Florence  the  Bianehi  united  themselves  with  the  liuelph 
party, and  the  Neri  with  the  Ghibellines:  notwithstanding 
this,  the  Neri  repossessed  themselves  of  Florence  by  tho  aid 
of  Pope  Bonifiice  VIII. .and  tho  Bianehi,  being  driven  out 
of  Fl<»rcnce,  became  GhibellineB.  Tho  names  Guelph  and 
Ghibelline  were  afterwar<ls  generally  used  to  indicate  two 
hostile  factions  in  whose  mutual  tpuirrels  the  person  of  the 
I)ope  or  tho  emperor  had  little  concern.  They  wore,  for  the 
most  part,  rivalries  l)etween  family  and  family,  (|uartcr  and 
quarter,  village  and  village,  town  and  town,  and  in  order 
to  give  a  spicious  pretext  for  their  sackings,  their  plunder- 
ings,  and  tlieir  assassinations,  they  invoketl  in  their  defence 
tho  imperial  cause  or  tho  rights  of  tho  Church.     While  tho 
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latter  liad  manifested  a  fierce  zeal  in  the  wars  against  the 
Suabians  in  the  thirteenth  century,  now,  having  taken 
refuge  in  Avignon,  she  showed  herself  entirely  indifferent 
to  the  conflicts  of  the  Italian  partisans  who  affected  to  fl.^'ht 
either  for  or  against  her.  The  chronicler  Pietro  Azario, 
confessing  that'^he  had  seen  "  pejores  Guelfos  inter  sequam 
contra  Gibelinos,"  throws  a  very  sinister  light  upon  the 
character  of  these  factions,  which,  far  from  contending  for 
an  idea,  were  incited  by  the  most  vulgar  interests  and  the 
most  savage  passions.  Matteo  Villani,  who  was  aGuelph, 
suggesting  a  strange  etymology,  says  that  this  word  was 
equivalent  to  guardatnri'd:  fe  (guardian  of  the  faith) ;  and 
that  in  the  naine  Ghibelline  might  be  read  the  words  ijwda 
belli,  as  much  as  to  sav.  gnnlutore  di  baiiiir/lle  (leader  of 
strifes).  But  it  would'  be  difficult  to  show  which  of  the 
two  factions  had  caused,  not  the  most  benefit,  but  the  most 
mischief  to  Italy  and  to  civilization  ;  both  were  certainly 
very  fatal.  The"  Guolphs  formed  the  first  Compamj  of  the 
People  to  oppose  the  tvranny  of  the  Ghibellines  ;  but  when 
the  Guelph  party  had" obtained  the  ascendency  it  showed 
itself  even  worse  than  the  Ghibellines,  by  favoring  those 
Guelph  princes  who  desired  to  acquire  dominion  over  cer- 
tain towns;  by  creating  plebeian  governments,  which  are 
the  least  durable  because  they  are  the  worst;  by  convert- 
ing the  political  question  into  a  social  question;  and  by 
often  calling  in  against  dangerous  nobles  a  fatal  foreign  in- 
tervention. "  Dante  Allighieri,  himself  in  his  youth  first 
with  the  Guelphs  and  afterwards  with  the  Ghibellines.  when 
verging  upon  old  age  boasts  in  his  Parndino  "that  he  had 
made  a  party  for  himself."  and  declares  "the  Guelphs  and 
the  Ghibellines  to  be  the  cause  of  all  the  miseries  of  Italy." 


Omai  puoi  giudicar  di  que'cotali  _ 
Che  io  accusal  di  sopra,  e  de'lor  falll 

Che  son  caRion  di  tutii  i  noslrimali. 
L'uno  al  publico  segno  i  gijrii  gialli 

Opoone.  e  quels' appropria  V  altra  parte, 
Si  ctie  6  forte  a  veder  qual  piu  si  falli. 
(See  Longfellow's  translation  of /Z  Airodiso,  canto  vi.  lines 
97  to  102.)  The  word  Guelph  has  been  revived  in  our 
century  by  the  institution  of  the  order  of  the  Guelphs, 
founded  Aug.  12,  ISlft,  on  the  .anniversary  of  the  birth  of 
the  prince  regent  of  England,  in  order  to  celebrate  the  new 
reign  of  the  Guelphs  in  Hanover.         F.  A.  P.  Babn.iud. 

Guelphs,  Order  of  (usually  hut  incorrectly  called 
the  Guelphic  Order),  an  order  of  knighthood  fi.unded 
in  1815  by  George  IV.  of  England,  tis  regent  of  Hanover, 
for  his  German  subjects,  but  conferred  upon  many  British 
subjects  by  George  IV.  and  William  IV.  Its  members  are 
not' reckoned  as  knights  in  Great  Britain,  and  since  thecx- 
tinction  of  Hanover  the  Prussian  government  does  not  rec- 
ognize its  existence. 

Guc'mal,  the  Fnreifer  Hiiamel,  a  deer  found  in  South 
America  near  the  eastern  coast.  It  has  been  called  "  the 
cloven-footed  horse." 

Gli^rande,  town  of  France,  in  the  dep.artment  of  Loire- 
Infcrieurc,  on  the  Loire.  It  has  large  linen  manufactures. 
Pop.  SJ2+. 

Guerara,  town  of  Algeria,  in  the  oasis  of  Wady-Mzab, 
in  lat.  :i2°  45'  N.,  and  Ion.  i°  E.  It  is  the  rendezvous  for 
all  the  neighboring  tribes,  and  horses,  asses,  ivory,  gold- 
dust,  and  ostrich  feathers  are  exchanged  for  cottons,  wool- 
lens, silk,  .and  cutlery.     Pop.  estimated  at  12,000. 

Guerci'no  (Giov.in.vi  Fkaniksco  B.^hbieri),  called 
GcERClNO  from  a  squint  ho  had,  an  It.alian  painter,  b.  at 
Cento,  near  Bologna,  in  1590;  d.  1061'..  His  finest  works, 
the  .9.  Pelronilln,  the  Aurora,  the  Si.  Philip  Xcri,  are  in 
Rome.  His  style  varied  much  at  different  periods.  His 
best  pictures  belong  to  the  second  period;  they  are  distin- 
guished by  dignity  of  design  and  striking  effects  of  color. 
His  large  pictures  numbered  250;  of  smaller  works  in  oil 
and  frescoes  he  painted  very  many,  and  he  left  a  vast  col- 
lection of  drawings.  0.  B.  Fiiothingham. 

Gueret,  town  of  France,  the  capital  of  the  department 
of  Creuse.  It  carries  on  a  large  trade  in  cattle.  Pop.  5139. 
Gue'ricke  (Heinricii  ErsstFerdisand),  Ph.  D..  D.  D., 
a  staunch  champion  of  old  Lutheranism.  was  b.  at  Wettin, 
Prussia,  Feb.  23,  1S03,  and  since  1S29,  with  an  iulcrmis- 
sion  of  five  years  (1835-40),  has  been  a  professor  in  the 
University  of  Halle.  He  has  published  De  Srhnln  quie 
AlexmHlriicJloni.U(2\-o\s.,\i2i-2b):  Hnndbuehder  Kirehen- 
«»cA.-cJ(e  (3  vols.,  18.33;  9th  ed.  1866-67),  admirably  trans- 
lated by  Prof.  Shedd  (2  vols.,  1857-70) ;  AUnemeine  chnst- 
liche  Sjmbolik  (1839;  .3d  ed.  1861);  HittoriKh-kr.iwhe 
Einlcilanr,  in  das  Xeue  Textavient  (1843)  ;  hagogik  (18d4; 
3d  ed.  IS'OS)  ;  Lehrbueh  der  christlichen  Areh'dologie  (1847  ; 
2d  ed.  1S59J,  translated  by  Morrison  (1851),  and  some 
minor  works.     D.  Feb.  4,  1878.  R.  D.  HiToncocK. 

Guericke,  von  (Otto),  b.  at   JIagdeburg,  Germany, 
Nov.  20,  1602  ;  was  burgomaster  of  that  town  1G46-S1 ;  in- 


vented the  air-pump  1650;  also  first  constructed  the  "  Mag- 
deburg hemispheres,"  and  made  a  rude  barometer.  His 
principal  works  are  upon  physics,  etc.  Of  these,  the  Ex- 
piriiiienla  Xnra  (1672)  is  the  most  noteworthy.  D.  at  Ham- 
burg May  11,  1686. 

Gu^rin,  de  (Eugenie),  sister  of  Maurice,  b.  in  1805  at 
Cayla,  Languedoc ;  devoted  her  life  mainly  to  the  care 
of  her  brother.  She  was  a  woman  of  saintly  life  and  of 
fine  intelligence.  D.  May  31,  1S48.  Uer  Journal  and  let- 
ters (1862)  are  remarkable  for  the  rare  genius  displayed,  as 
well  as  for  the  delightful  style  and  devout  spirit  in  which 
they  are  written. 

Gu^rin,  de  (MAvnicn  da  Cayla), b.  in  1810  in  Lan- 
guedoc, France,  and  d.  in  1839.  He  was  a  poet  of  rare 
power  and  of  great  original  talent.  His  lieliquim  (2  vols., 
1860,  with  a  life  by  'Sainte-Bcuve)  contain  his  poetical 
fragments,  letters,  etc.  He  was  the  friend  and  associate 
of  Lamcnnais. 

Guern'sey,  the  westernmost  and  (except  Jersey)  the 
largest  of  the  Channel  Islands.  It  has  a  varied,  fertile 
surface,  a  fine  healthful  climate,  and  a  thrifty  population, 
who  speak  a  Korman-French  dialect,  and,  though  subject 
to  Great  Britain,  have  their  own  legislature.  Cap.  St.  Peter 
Port.  Pop.  in  1871  (including  the  isles  of  Herm  and 
Jethou),  30,667. 

Guernsey,  countv  in  the  E.  of  Ohio,  in  the  Muskin- 
gum Valley.  Area,  4'60  square  miles.  It  is  hilly,  but  fer- 
tile, producing  cattle,  grain,  tobacco,  and  wool.  Bitumi- 
nous coal  is  mined.  Saddlery  and  carriages  are  the  leading 
manufactures.  The  county  is  traversed  by  the  Ohio  Cen- 
tral and  the  Marietta  and  Pittsburg  R.  Rs.  Cap.  Cam- 
bridge.    Pop.  23,838. 

Guernsey  (Henry  Newell),  M.  D.,  b.  at  Rochester, 
Vt.,  Feb.  10,  1817;  was  educated  at  Royalton,  Vt.,  and  in 
New  York,  where  he  took  his  medical  degree  in  1844;  pro- 
fessor of  obstetrics  and  diseases  of  women  and  children  in  the 
Homeopathic  Medical  College  of  Pennsylvania  1861-68,  of 
materia  mcdica  in  the  Hahnemann  College  of  Philadelphia 
1872-74,  and  dean  of  both  the  above  faculties.  Author  of 
atreatiseon  Obstelries  and  the  Diseases  of  Womenaud  Young 
Children,  and  of  many  professional  brochures  ;  member  of 
several  American  and  foreign  professional  societies,  etc. 

Guernsey  (William  Noah),  M.  D.,  b.  at  Litchfield, 
Conn.,  Jan.  30,  1849  :  graduated  at  the  University  Medical 
College,  New  York,  1870  ;  took  the  degree  of  master  of 
obstetrics  at  Vienna;  was  chosen- in  1874  lecturer  upon  the 
diseases  of  children  in  the  New  York  Homoeopathic  Medi- 
cal College,  and  professor  of  diseases  of  the  throat  and 
lungs  in  the  New  Y'ork  Medical  College  for  Women  ;  mem- 
ber of  various  societies,  and  author  of  professional  papers. 
Gu^roult  (Abolphe),  b.  at  Radepont,  France,  Jan.  29, 
1810;  entered  the  St.  Simonian  society  1830;  was  for  years 
a  foreign  correspondent  of  the  Journal  dea  Dtbats  and 
writer  on  social  and  political  economy;  French  consul  at 
Mazatlan  1842-47,  at  Jassy  1847-18;  became  one  of  the 
editors  of  U Industrie  1851  ;  sub-chief  of  the  Credit  foneier 
1852;  founded  the  Opinion  Xationale  1859;  was  in  the 
CorpsL<'-'islatifl863-69,  and  was  a  distinguished  opponent 
of  Ultramontanism.  D.  at  Paris  July  22,  1872.  Author 
of  Lettres  sur  VEspayne  (1838),  De  la  question  colomate 
(1842),  Diseours  pronouci's  ■ri<  corps  legislatij  (1869),  etc. 

Guerra'zzi  (Francesco  Domenico)  was  b.  at  Leghorn 
in  1804.  While  studying  law  at  Pisa  he  made  the  acquaint- 
ance of  Bvron,  who  produced  a  strong  impression  upon 
him.  His'culogy  of  Cosimo  del  Fanle  showed  the  lions 
claws ;  and  the  po'lice  restricted  Guerrazzi  to  Montepulciano, 
where  Giuseppe  Mazzini  went  to  visit  him  and  gave  him  a 
new  political  impulse,  as  Bvron  had  already  given  him  a 
poetical  one.  At  the  ago  of  twenty-two  Guerrazzi  pub- 
lished his  liaitaglia  di  Ilencvento,  an  imaginative  romance 
glowing  with  a  sinister  light  and  filled  with  protests  against 
tyranny.  His  turbulent  restlessness  kept  the  eyes  of  the 
police  upon  him;  he  was  imprisoned  in  1831,  and  banished 
to  Portofcrraio,  in  the  island  of  Elba,  in  1834.  There  he 
wrote  his  masterpiece,  L-Assedio  di  Firenze,  which  reveals 
in  a  remarkable  degree  all  the  good  and  all  the  bad  quali- 
ties of  Guerrazzi's  genius.  It  is  written  as  if  in  the  heat 
of  battle,  and  it  powerfully  incited  the  Italian  youth  to 
rise  against  the /■ore/..7"f-  Isabella  Orsini,  \  eromea  Cl/bo, 
and  the  A'lioi-e  Tartu/i  followed;  then  his  Autobwgraplueal 
Letter  to  Giuseppe  M'azzini.  In  1848  he  was  elected  deputy, 
and  finally,  on  the  overthrow  of  the  Capjioni  ministry,  he 
was  chosen  triumvir  with  Giuseppe  MontauelU  and  Giuseppe 
Mazzini ;  afterwards,  on  the  flight  of  the  grand  duke,  he 
was  proclaimed  republican  dictator.  As  a  statesman  he 
failed  ;  his  violence  irritated  the  people,  who  on  the  restora- 
tion of  the  grand  duke  turned  against  the  cx-dictator.  He 
was  ille<»allv  arrested,  iniquitously  prosecuted,  and,  in  spite 
of  his  admirable  Apology,  was  finally  condemned  to  per- 
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petuat  exile.  He  went  first  to  Corsica,  where,  in  a  state 
of  hypochondria,  he  wrote  the  terrible  lieatrice  Cenci ; 
uftervvarUs  fulluwed  t!ic  '/'"rre  di  Soiiza  and  FUUh.  After 
some  time  he  returned  to  (icuoa,  where  he  wrote  //  //«co 
net  Miiru,  a  most  graceful  and  humorous  little  work,  the 
Aaino,  a  bitter  jioHtical  and  social  satire,  and  (several  other 
Einallcr  stories.  After  the  proclamation  of  the  kingdom 
of  Italy.  Gucrrazzi  was  several  times  elected  to  Parliament, 
and  he  had  ju^t  finished  his  romance  entitled  //  .Seolu  rhe 
muuvr,  now  in  course  of  publication,  when  ho  d.  suddenly, 
on  Sept.  25^  187.1.  The  city  of  Leghorn  decreed  him  a 
raagnitieeut  funeral,  and  is  about  to  erect  a  monument  in 
his  honor.  F.  A.  P.  Barnaud. 

Gucrre'ro,  state  of  the  republic  of  Mexico,  organized 
in  181it.  It  borders  on  the  Pacific,  and  its  southern  part 
consists  of  the  declivities  of  the  Mexican  plateau,  well 
watered,  hot  only  in  the  deep  valleys,  but  mogtly  covered 
with  primitive  forests.  Its  northern  part  belongs  to  the 
Sierra  Madre,  and  is  a  wild,  mountainous  region.  The  soil 
throughout  the  whole  state  is  described  us  very  fertile,  but 
the  land  is  yet  very  thinly  peopled.  Mining,  which  for- 
merly was  a  flourishing  industry  in  theso  regions,  has  now 
nearly  ceased,  though  the  country  abounds  in  useful  metals, 
and  there  are  silver-mines  of  some  importance.  Area, 
32,000  square  miles.     Pop.  ;;00,029.     Cap.  Guerrero. 

Guerrero,  or  Tixtlan,  city,  cap.  of  the  Mexican  state 
of  Guerrero.  It  has  some  rudo  industrial  and  mining 
interests.  It  is  in  a  hot.  unhealthy  mountain-valley,  100 
miles  S.  W.  of  the  city  of  Mexico.     Pop.  0601. 

Guerrero  (Vicente),  b.  at  Guerrero,  Mexico,  of  mixed 
negro  and  Spanish  stock,  was  a  slave;  took  part  in  an 
insurrection  1809;  became  in  ISlS  leader  of  patriotic 
troops,  and  in  1827  was  candidate  of  the  Yi^rkiuo  ur  liberal 
party  for  president,  but  was  not  elected.  Civil  war  there- 
upon broke  out,  but  Mr.  Poinsett,  the  U.  S.  minister,  suc- 
ceeded in  effecting  a  compromise,  by  which  in  1829  Guer- 
rero was  declared  president.  The  Spanish  troops  soon  in- 
vaded Mexico,  and  (tucrroro  was  declared  dictator.  The 
invaders  were  totally  defeated  and  slavery  abolished,  but 
Bustamente.  the  vice-president,  marched  against  Guerrero 
with  an  aruiy  because  (iuerrcro  was  regardcl  as  not  dis- 
posed to  give  up  the  dictatorship.  Accordingly  (ISliO), 
Guerrero  resigned  his  office,  which  Bustamente  assumed. 
After  an  unsuccessful  attempt  at  revolution,  Guerrero  was 
captureci  and  shot  at  Cailapa  Feb,  I  I.  is.'il. 

Guerri'lla  [Sp.,  literally,  a  "  little  war  "].  properly  the 
name  of  partisan  warfare,  but  now  applied  to  men  serving 
in  a  war  in  an  irregular,  unauthorized  manner.  The  name 
was  first  given  to  an  irregular  partisan  soldiery  of  Spain, 
especially  to  that  which  opposed  Xapoleon's  armies  between 
IS08  and  1SI5,  From  Spain  the  name  was  brought  to 
Spanish  America,  and  thence  to  the  U.  S.  In  the  late  civil 
war  guerrilla. partic*  were  common  at  various  times  and 
places  in  the  Border  States.  Though  often  a  great  annoy- 
ance to  an  invading  army,  they  seldom  are  of  much  real 
service  to  their  own  side.  In  Napoleon's  wars  in  Spain, 
however,  his  armies  mot  for  a  time  with  much  serious 
trouble  from  guerrilla-parties,  who  were  favored  by  tho 
mountainous  nature  of  tho  country,  which  gave  them  great 
advantages. 

(■nerrilla-Party  [Sp.  f/u^^rrrr,  "  war;"  (jucrriUa,  **  a 
little  war"].  In  military  law  this  is  defined  as  a  self-con- 
etituted  set  of  armed  men  in  tinteof  war,  who  form  no  part 
of  the  organized  army,  take  up  arms  and  lay  them  down  at 
their  own  will,  and  carry  on  an  independent,  irregular,  un- 
authorizeil  warfare.  If  guerrilla-men  arc  taken  captive  in 
open  warfare,  they  should  be  treated  with  the  privileges  of 
war,  unless  they  arc  proved  guilty  of  such  special  crimes 
as  murder,  or  Iho  killing  of  prisoners,  or  tho  sacking  of 
places,  in  which  cases  they  arc  deemed  to  have  forfeited 
such  privilege.  G.  Chase.     Ui:v.  by  T.  W.  Dwioiit. 

Guess  (Grorge  or  Sequoyah),  a  Cherokee  half  breed, 
inventor  of  the  syllabic  Cherokee  alphabet,  b.  about  17711; 
was  known  as  an  ingenious  silversmith  f»revin?is  to  bis  in- 
vention of  tho  Cherokee  alphabet  in  lS2t'..  The  alphabet 
contains  Ki  characters,  all  of  which  are  applied  to  writing 
and  nrinting  with  complete  success.  D.  at  San  Fernando, 
Northern  Mexico,  in  Aug.,  ISl.'l. 

<«ueNt,  in  law,  a  transient  lorlgor  at  an  inn  or  hotel.  It 
frequently  becomes  important  in  legal  practice  to  deteriiiine 
whether  a  person  remaining  at  un  inn  is  a  guest  or  a  boarder, 
as  tho  legal  rights  of  tho  parlies  are  not  the  same.  Thu>*, 
a  guest  may  insist  that  as  to  him  Iho  innkeeper  is  an  in- 
surer, while  the  boanler  ran  only  claim  that  no  is  to  exer- 
cise ordinary  care.  So  tho  innkeeper  has  a  lien  for  hi,-* 
compensation  upon  the  goods  of  a  guest,  but  liaM  no  such 
lien,  except  by  statute,  upon  Iho  efTccIs  of  a  bonnier.  The 
legal  distinctions  between  the  two  classes  of  persons  will 
bo  noticed  under  tho  topic  iNSKKKrKits.    T.  W.  Dwkjiit. 


Guest  (JoHs),  U.  S.  N.,  b.  in  Missouri ;  entered  the 
navy  as  a  midi^hipman  Dec.  10,  18;i7;  became  a  passed 
midshipman  in  1843,  a  lieutenant  in  ISjO,  a  commander  in 
18tJ2.  a  captain  in  ISOfi,  a  commo'lore  in  1873;  served  on 
the  K.  coast  of  Mexico  during  our  war  with  that  republic. 
and  participated  in  several  sharp  engagements  with  the 
enemy  on  shore;  in  l8j-t  was  second  in  command  of  tho 
seamen  and  marines  of  the  U.  S.  S.  Plymouth  in  a  severe 
but  victorious  fight  with  the  Chinese  "rebels"  at  Shang- 
hai, who  threatened  to  plunder  the  foreign  residents  of 
that  city.  Commanded  the  Owasco  of  Porter's  mortar 
flotilla  in  tho  bombardment  of  Forts  Jackson  and  St.  Philip 
prior  to  and  during  the  passage  of  Farragut's  fleet  by  tho 
forts  on  its  way  to  New  Orleans  (Apr.  24,  1862),  and  after- 
ward at  the  bombardment  of  Vicksburg  in  summer  of  samo 
year,  and  received  the  commendation  of  his  superior  ofiiccr. 
In  command  of  tho  Iosco  took  part  in  both  the  Fort  Fisher 
fights,     i*.  Jan.  12.  1879.  Foxhall  A.  Pakkeu. 

Gueux  [Fr.,  "  beggars  "],  a  name  applied  by  the  count 
of  Barlaimont  in  15fiG  to  the  confederated  nobles  and  others 
of  tho  Low  Countries  who  opposed  the  tyrannies  of  Philip 
II.  The  malcontents  at  once  adopted  tho  title,  and  calling 
themselves  Oucux,  they  for  many  years  opposed  the  Spanish 
king  by  sea  and  land  with  varying  success. 

Guc'vei,  a  name  ojiplied  to  quite  a  number  of  African 
antelopes,  mostly  of  tho  genus  Crphalopua. 

Gu^'genbuhl  (Lons).  M.  B.,  b.  at  Zurich  1816;  grad- 
uated in  medicine  1S;;G  ;  devoted  himself  to  the  study  of 
cretinism;  purchased  tho  Abcndberg.  a  mountain  near  In- 
tcrlaken,  and  in  1841  started  a  school  for  the  instruction 
and  treatment  of  cretins,  which  had  noteworthy  success. 
Author  of  a  volume  (1851)  and  some  pamphlets  on  cretin- 
ism.     r>.  Feb.  2,  1863. 

Guglione'si,  town  of  Southern  Italy,  in  tho  province 

of  Campoba.sso.     Pup.  528C. 

Guia'na  [Fr.  Gui/anc;  Sp.  Guayatia"]  is  the  name  of  a 
largo  territory  of  the  north-eastern  part  of  South  America, 
situated  between  lat.  8°  4U'  N.  and  3°  30'  S.,  and  between 
Ion.  50°  and  68°  W.,  and  bounde<I  by  the  Atlantic  and  the 
rivers  Amazon  and  Orinoco.  Politically,  this  territory  is 
divided  between  Brazil,  Venezuela,  Great  Britain,  France, 
and  tho  Netherlands,  of  which  powers  the  two  former  have 
incorporated  their  portions  as  provinces,  while  the  three 
latter  keep  theirs  as  colonial  dcjiendencies.  Along  the 
Atlantic,  Guiana  prcr^ents  a  belt  from  10  to  40  miles  broad 
of  low,  flat  coast-land,  consisting  of  shallows  which  stretch 
far  into  the  sea,  and  mudbanks  which  at  high  tide  are  only 
at  a  level  with  the  water.  This  dreary-looking  flat  has 
been  formed  by  the  rivers  which  in  great  number  enter  the 
Atlantic,  such  as  the  Essequibo,  l>emerara,  Berbice,  Co- 
rcntin  (whi5h  forms  the  boundary  between  English  ond 
Dutch  Guiana),  the  Maroni  (between  Dutch  and  French 
(iuiana),  and  the  Oyapok  {between  French  Guiana  and 
Brazil),  and  consists  of  a  bluish  clay  mixed  with  decayed 
vegetable  matter  and  impregnated  with  marine  salts.  This 
soil  is  exceedingly  IVrlile.  but  tlie  ground,  when  drained 
and  consolidated,  sinks  nearly  a  foot,  and  must  be  protected 
against  the  ocean  by  dykes.  Back  from  this  alluvial  flat 
stretches  a  range  of  low  sandhills,  behind  which  the  in- 
terior griidually  rises  until  in  the  south-western  part  of  tho 
territory  the  ground  swells  into  a  wild  mountainous  region, 
the  Sierra  l*arime  and  the  Sierra  Paearaima.  These  moun- 
tains consist  mainly  of  granite  and  gnei;'.^,  but  sometimes 
of  white  quarlzose  rock,  which,  from  the  great  quantity 
of  mica  contained  in  it,  shines  like  gold.  In  former  days 
they  were  a  geographical  fable-land.  Here  lay  El  Dorado, 
to  which  Ulrieh  von  Hutten  and  Sir  Waller  Kaleigh  made 
their  expeditions.  But  recently  they  ha\e  lust  all  their 
mythii'al  splendor  by  the  researches  of  Robert  Sdiomburgk, 
jiublishcd  in  Leipsic  in  1848.     They  are  rather  barren. 

The  climate  of  (.Juiana  is  hot  (the  mean  temperature  be- 
ing 81°)  and  moist,  but  it  is  m<ir<-  e((uablr  and  less  danger- 
ous to  the  European  Tuce  than  that  of  the  West  indies;  tho 
enormous  death-rate  of  these  regittns  is  probably  caused 
not  so  much  by  the  climnle  as  by  tho  irregular  habits  of 
tho  colonists.  There  are  two  wet  and  two  dry  seasons,  tho 
former  reigning  during  the  months  of  June,  July,  August, 
and  December,  .lanuary,  February  :  and  the  change  of 
season  is  generally  accompanied  by  violent  thunderfftorms, 
but  without  htirricancs.  Among  tho  various  products  of 
(luiaiui,  sugar,  rum,  ami  molasses  are  the  principal.  Cot- 
ton and  cofl'ec  were  formerly  grown  to  some  extent,  but 
improvements  in  method  and  in  mnchinery  liave  made 
sugar  production  much  inoro  profitable.  Next  in  import- 
ance range  the  different  kinds  of  woods,  of  which  Guiana 
possesses  a  great  variety  and  an  enormous  quantity.  Much 
timber  is  exported,  and  many  kinds  arc  rnnKed  among 
the  finest  nu'i  most  valuable  in  commerce.  The  mira  tree 
is  a  giant  among  trees,  attaining  tho  height  of  150  feet, 
and   looking  at  a  distanco  like  a  forest-covered  hill;    its 
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timber  is  said  to  equal  that  of  the  teak.  Fine  fruits  (among 
which  are  the  banana,  pineapple,  guava,  etc.)  and  gor- 
geous flowers  (among  which  is  the  Victoria  retjia,  one 
of  the  largest  of  the  water-lilies)  abound.  Among  the 
animals  of  the  country  are  specially  noteworthy  the  tapir, 
the  ant-eaters,  and  different  kinds  of  turtles;  the  parrots, 
humming-birds,  and  flamingoes;  several  kinds  of  poisonous 
snakes,  anacondas,  alligators,  iguana?,  and  a  multitude  of 
gorgeous  but  annoying  insects;  finally,  a  great  variety  of 
excellent  fish. 

British  Gitiana  occupies  the  westernmost  part  of  Guiana, 
between  Venezuela  and  Dutch  Guiana,  from  which  it  is 
separated  by  the  river  Corentin.  Its  boundaries  are  not 
well  defined.  Its  area  is  about  76.000  square  miles,  with 
iy;^.491  inhabitants,  of  whom  11,4S8  are  white,  about 
10.000  aboriginal  Indians,  and  the  rest  negroes,  Chinese 
and  East  Indian  coolies,  and  persons  of  numerous  mixed 
races.  It  is  divided  into  three  counties — Esscquibo,  Be- 
merara,  and  Berbice.  The  principal  towns  are  Georgetown 
and  New  Amsterdam. 

Dntvh  Guiana,  or  Surinam,  lies  between  British  and 
French  Guiana,  and  between  the  rivers  Corentin  and  Ma- 
roni.  It  is  called  Surinam  after  the  main  river  flowing 
through  it.  Area,  45,000  square  miles.  Pop.  50,310,  of 
whom  6000  or  7000  are  white,  and  about  40.000  negroes, 
without  reckoning  the  1000  aborigines  and  the  Maroons, 
descendants  of  runaway  slaves,  7500  in  number.  Cap. 
Paramaribo. 

French  Gniana  lies  between  Dutch  Quiana  and  Brazil, 
and  between  the  rivers  Maroni  and  Oyapok.  Area,  18,000 
square  miles.  Pop.  25,151.  French  Guiana  differs  some- 
what from  the  rest  of  Guiana.  It  has  only  two  seasons — 
the  rainy  season  lasting  from  November  to  June,  and  tho 
heat  is  less  oppressive  on  account  of  the  trade-winds.  On 
the  island  of  Cayenne,  just  off  the  coast,  lies  the  capital  of 
the  whole  colony,  of  the  same  name  as  the  island.  France 
uses  this  colony  as  a  penal  settlement.  C.  Petersen. 

Giiib    Antelope,  or   Harnessed  Antelope,  the 

Trai/elaphm  srripiiis,  a  fine  antelope  found  in  great  herds 
in  Western  Africa.  Its  reddish  sides  are  marked  with 
white  stripes,  which  make  it  appear  as  if  harnessed. 

Guicciardi'ni  (Francesco),  b.  at  Florence,  Italy,  Mar. 
6,  1482  ;  became  professor  of  jurisprudence  there  in  1505  ; 
ambassador  to  Spain  1512;  to  Leo  X.  1513;  governor  of 
Modcnal5I8;  defended  Parma,  as  tho  pope's  lieutenant- 
general,  against  the  French  1521;  was  made  president 
of  the  Romagna  1523;  governor  of  Bologna  1531-34; 
was  a  partisan  of  the  Medici  family.  I),  at  Arcetri  May, 
1540.  Left  much  correspondence  and  other  writings,  por- 
tions of  which  have  been  ])ublished,  but  is  chiefly  memor- 
able for  his  Historic  of  Itnbj  {1561-64;  bestP  edition,  10 
vols.,  Pisa,  1819-20),  which  by  common  consent  occupies 
the  first  place  among  Italian  histories:  but  it  lacks  spirit, 
and  is  too  diffuse.  It  has  been  translated  into  English  by 
Sir  G.  Fenton  (1579)  and  by  A.  P.  Goddard  (10  vols., 
1755-59). 

Gui'ccioli  (Teresa),  Countess,  b.  in  Italy  in  1801, 
daughter  of  Count  Garaba ;  married  the  Count  GuiccioU 
1817,  she  being  only  sixteen  and  he  over  sixty,  his  wealth 
and  her  beauty  being  the  motives  to  the  match.  In  1819 
she  fell  in  with  Lord  Byron,  who  from  this  time  till  1822 
was  her  constant  associate.  In  1851  she  married  the  mar- 
quis de  Boissy  (1798-186G),  who  often  spoke  of  her  as  '*  my 
wife,  formerly  Lord  Byron's  mistress."  She  d.  at  Rome 
War.  26,  1873.  Her  Recollections  of  Lord  Byron  (1869)  is 
of  very  small  value. 

Gui'cowar's  Ter'ritory,  or  Baroda,  state  of  Hin- 
dostan.  lying  between  lat.  20°  40'  and  24°  N.,  and  between 
Ion.  69°  and  74°  E.,  in  the  province  of  Guzerat.  It  is  an 
independent  dominion  belonging  to  the  native  ruler  called 
the  Guicowar,  but  subsidiary  to  British  India  and  subor- 
dinate to  the  presidency  of  Bombay.  Area,  4399  square 
miles,  with  325,526  inhabitants,  consisting  of  Hindoos,  Mo- 
hammedans, and  wild  aboriginal  tribes.  In  1874  the  Gui- 
cowar was  deposed,  and  in  1875  tried  by  a  court  of  inquiry 
on  a  charge  of  having  poisoned  Col.  Phayre.  resident  at 
Baroda.  It  is  a  most  fertile  region,  producing  cotton,  in- 
digo, grain,  tobacco,  and  flax.     Cap.  Baroda. 

Guide,  or  Direct',  in  music  a  mark  {^^^)  placed  at  the 
end  of  a  stave  (as  an  assistance  to  the  eye),  to  indicate  the 
position  of  the  first  note  in  the  stave  succeeding,  or  over 
the  leaf. 

Guido  d'Arezzo.  See  Gasiut,  by  Rev.  William 
Staunton,  S.  T.  D. 

Gni'do  Re'ni,  b.  at  Bologna  in  1575.  He  was  the  son 
of  a  musician,  who,  finding  him  uninterested  in  his  own 
art,  placed  him  in  the  school  of  Denis  Calvart,  whom  he 
left  to  become  a  pupil  of  the  Caracci.  Here,  in  opposition 
to  Caravaggio,  then  becoming  famous  for  his  vehement 


mannerisms.  Guido  learned  the  gentle,  sweet,  harmonious 
style  to  which  he  owes  his  reputation.  The  extraordinary 
t.ilents  of  the  young  man,  his  quickness,  brilliancy,  and 
ambition,  exciting  the  jealousy  of  his  masters,  he  was  dis- 
missed from  their  school.  His  fame  having  reached  Rome, 
Guido  was  invited  there,  and  went  with  his  friend  Albano. 
His  first  picture,  The  Marti/rdom  of  xSt.  Cecilia,  raised  high 
expectations,  but  awoke  new  jealousies  among  his  rivals. 
Decorations  for  the  private  chapel  in  the  palace  of  Monte 
CavoUo,  done  by  order  of  Pope  Paul  V..  added  to  his  repu- 
t.ation ;  but  being  disappointed  in  the  price  he  expected  to 
receive,  ho  returned  to  his  native  city,  where  he  painted 
several  pictures,  the  most  celebrated  of  which  are  The  Mur- 
der of  the  Jmioccnts,  in  the  church  of  St.  Domenico,  and  the 
liepeiitnnee  of  St.  Peter,  fur  the  Casa  Sampieri.  Again  he 
went  to  Rome  at  tho  solicitation  of  the  pope,  who  wished 
to  employ  him  in  decorating  the  chapel  of  S.  Maria  Mag- 
giore.  His  most  eminent  works  of  this  period  are  the  Au- 
rorOf  the  Fortune,  the  Bnpe  of  Helen,  and  the  Maf/dalen, 
in  the  Barberini  palace.  A  short  visit  to  Xaples,  whence 
he  was  driven  by  his  enemies,  intervened  between  his  sec- 
ond stay  in  Rome  and  his  final  return  to  Bologna,  where 
he  passed  the  remainder  of  his  years,  till  his  death  in  1642. 
Guido  was  an  artist  ot  immense  productiveness,  but  of  un- 
equal merit.  The  productions  of  his  pencil  are  found  in  all 
the  principal  collections  in  Euro]ic.  There  are  several  in 
the  English  National  Gallery.  In  the  latter  portion  of  his 
life  his  popularity  was  such  that  even  his  fertility  could 
not  meet  the  orders  that  carae  in.  He  did  a  great  deal  of 
poor  work,  and  it  is  said,  in  order  to  raise  money  to  sup- 
ply his  gamViling  propensities,  retouched  paintings  of  his 
pupils  and  sold  them  as  his  own.  His  manner  changed  in 
different  periods.  His  earliest  works  were  done  in  the  style 
of  Caravaggio,  with  strong  effects  of  light  and  shade.  The 
productions  of  the  second  period  were  marked  by  gentle- 
ness, grace,  and  beauty,  by  sweetness  of  tone  and  harmony 
of  color.  The  last  period  was  loose  and  careless.  He  ex- 
celled in  tho  treatment  of  pathetic  and  devout  subjects,  and 
in  treating  others  brought  their  more  gracious  aspects  into 
prominence.  Even  in  his  best  works  there  is  some  lack  of 
vigor  in  drawing  and  color;  his  average  work  is  tame, 
monotonous,  at  times  insipid,  however  redeemed  by  ele- 
gance of  tone  and  delicacy  of  touch.  His  numerous  Ma- 
donnas have  a  sameness  of  expression  that  is  wearisome. 
Guido,  besides  painting  on  canvas  and  in  fresco,  modelled 
in  clay,  and  is  said  to  have  executed  statues.  He  amused 
himself  also  with  making  etchings,  of  which  a  considerable 
number  remain.  Many  of  his  pictures  are  familiar  in  en- 
gravings. The  Maijdalene,  the  Aurora,  the  Michael  van- 
tjuishin;/  Satan,  are  known  to  all  frequenters  of  print-shops. 
The  portrait  of  Beatrice  Ccnci,  one  of  the  most  remarkable 
of  his  paintings,  must  be  seen  to  be  ap])reciated,  the  so- 
called  copies  of  it  being  fancy  pieces,  with  hardly  the 
faintest  semblance  to  the  original.     0.  B.  Frothixgham. 

Guienne,  or  Guyennc,  one  of  the  old  provinces  of 
France,  lying  N.  of  Gascony,  with  which  it  formed  the  an- 
cient Roman  province  of  Aquitania,  of  which  its  name  is 
supposed  to  bo  a  corruption.  (For  its  history  see  Gas- 
CO-N'V.)  It  is  divided  into  the  departments  of  Gironde,  Lot- 
et-Garonne.  Dordogne,  and  Aveyron,  and  includes  parts  of 
Tarn-et-Garonne  and  of  Landes. 

Gnignes,  de  (Joseph),  F.  R.  S.,  b.  at  Pontoise,  France, 
Oct.  19,  1721;  obtained  early  distinction  as  a  Chinese 
scholar;  became  F.  R.  8.  (London)  1752;  was  chosen  to 
the  Academy  of  Inscriptions  1754;  became  Syriac  profes- 
sor in  the  College  de  France  1757  ;  keey)er  of  the  antiques 
in  the  Louvre  1769.  D.  at  Paris  Mar.  22, 1800.  The  Hia- 
toire  ff^nerale  (of  the  Huns,  Turks,  Mongols,  etc.)  is  his 
principal  work.  The  elder  De  Guignes  was  a  man  of  noble 
and  exalted  character.  This  cannot  be  said  of  his  son, 
Chretien  Lons  Joseph  (1759-1845),  a  distinguished  Sin- 
ologist, who  published  as  his  own  a  Chinese,  French,  and 
Latin  dictionary,  taken  mainly  from  the  manuscripts  of 
Father  Basile  de  Glemona.  a  Franciscan  missionary,  whose 
papers  were  deposited  in  the  Vatican  library. 

Guisrniaut  (.Ioseph  Daniel),  b.  at  Paray-le-Monial, 
France.  May  15,  1794;  studied  at  the  Lycce  Imperial,  at 
the  I^cole  Xormale  (1811-13),  and  the  Lycee  Charlemagne 
(ISl.VK);  was  mnitrc  den  conferences  in  history  at  the 
Normal  School  1818-22;  held  the  corresponding  chair  in 
Greek  letters  1826-28,  and  then  became  director  of  the 
same  school  and  professor  of  (ircek  in  the  faculty  of  let- 
ters. In  1835  he  left  the  Xormal  School,  and  became  pro- 
fessor of  geography  in  the  faculty;  was  chosen  to  the 
Academy  of  Inscriptions  1837,  and  in  1847  received  the 
cross  of  an  officer  of  the  Legion  of  Honor;  was  secretary- 
general  of  the  council  of  the  university  1845.  Wrote  much 
upon  Greek  literature  and  antiquities:  published  te.xt  and 
variations  of  tho  Prometheus  Bound  of  .'Eschvlus  (1829), 
and  Les  Religions  de  Vantiquite  (1825-51,  10  vols.),  based 
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upon  the  St/mholik  of  F.  Creuzcr.  In  18C2  he  became 
honorary  professor  of  history,  coiumander  of  the  Legion 
of  Honor,  and  perpetual  secretary  of  the  Academy  of  In- 
scriptions, 

Guyar'9  or  Gnixar')  a  lake  of  Central  America,  in  San 
Salvaditr.  It  i.^  'iO  inilcs  in  circumference,  receives  several 
afiluent?^,  among  which  is  the  Mitluu,  antl  sends  its  water  to 
the  I'acitic  through  the  Lempn.  On  a  large  inland,  called 
by  the  natives  Zacualpa  ("  the  old  city  "),  aro  ruins  of 
large  buildings. 

Guild  [Ang.-Sax.,  yiW,  "tribute,"  since  the  members 
contributed  to  the  common  funil],  among  the  Knglish  .Sax- 
ons, appears  to  have  been  cither  a  mutual-relief  society,  or 
more  probably  an  association  to  meet  the  expense  of  the 
frank  pledge  system;  but  some  authors  believe  that  it 
sprang  directly  from  the  rntleijin,  or  guilds  of  the  ancient 
Romaa  artisans.  Religious  guilds,  precisely  similar  to  tho 
modern  Roman  Catholic  confraternities  and  sodalities,  were 
also  organized  at  an  early  date.  The  property  of  the  re- 
ligious guilds  was  sequestrated  by  Henry  VIlI.  Tlie  laws 
of  .\Ihelstane  mention  trade-guilds  as  early  as  O.'i'J.  Tho 
.Steelyard  Merchants'  (iuild  dates  from  before  ib)7,  and  tho 
Saddlers'  from  about  that  time.  Trade-guilds  were  early 
called  livery  companies.  Mercantile  guilds  followed  soon 
after.  The  guilds  originally  hud  something  of  the  cha- 
racter of  trades'  unions,  but  they  were  unions  of  master 
craftsmen  who  carried  on  business  for  themselves,  not  of 
journeymen  to  protect  themselves  against  the  tyranny  of 
capital.  As  the  guilds  grew  in  importance,  they  were  fre- 
quently united  into  one  general  guild  or  corporation. 
Hence  arose  the  power  of  the  burgess  class,  tho  great  bul- 
wark of  freedom  ia  mediioval  times.  Hence,  as  in  the  towns 
of  Scotland  at  tho  present  day,  the  dean  of  a  guilt!  beeaino 
a  municipal  magistrate.  Many  of  the  old  guilds  still  ex- 
ist, as  in  London,  but  their  old  exclusive  privileges  have 
been  abolished,  and  trade  and  manufsicturiug  have  been 
perfectly  free  since  lS.;.j.  A  similar  system  of  guilds  ex- 
isted throughout  a  great  part  of  Europe,  an<l  some  archte- 
ologists  hold  that  the  original  lodges  of  Freemasons  wcro 
simply  guilils,  whose  members  were  /'^-tc  from  tho  taxation 
which  bore  so  heavily  upon  most  of  the  guilds. 

Guild  (Reiiiif.k  Ai.rminfii:),  LL.D.,  b.  at  West  Ded- 
ham,  Mass.,  May  4,  ISJ2:  graduated  at  Brown  University 
I.S+7,  and  became  its  librarian  in  ists.  He  has  published 
TViB  Libiarian'il  MtiiiunI  (1868),  Ai/e,  Timi-i,  and  Corre- 
gpondencf  of'Juincn  Mimniiiij,  and  llir  Enrli/  f/intori/  a/'  firoini 
t/ilMvr«i'(v  (1801).  .1  lli'ifjrnphiriil  fiiliciinrllon  lo  I'lm  Wrlt- 
iii'iit  of  iio'fi-r  iriV/iViHM  ( 18(10),  IIiHtonj  nf  Iltoicn  Univera- 
ily,  rriWi  [Untlrullir  D'trumcnti  (1807),  eto. 

Guil'derland,  post-tp.  of  Albany  en.,  X.  Y..  on  the 
Albany  and  Susquehanna  R.  R.,  II  miles  N.  W.  of  Albany. 
It  has  o  churches  and  some  manufactories.      Pop.  mIo2. 

Guild'liallf  tho  town-hall  of  London,  and  the  place  of 
meeting  of  several  inuiiieipal  courts.  It  was  built  in  1111  ; 
was  nearly  destroyeil  by  tlio  (Jrcat  Fire  KlCti');  rebuilt  in  its 
present  form  17811,  its  main  hall  being  I.');t  feet  long,  -13 
broad,  and  bh  high.  Noteworthy  are  tho  loril  mayor's  and 
other  civic  feasts  ludd  here  since  IJUO.  In  IS73  a  public 
library  was  openeil  here, 

Guild'hall,  post-v.  and  tp.,  cap.  of  Essex  co.,  Vt.,  72 
miles  N.  V..  from  Montpelier,  on  tho  Connecticut  River,  op- 
posite Northumberland,  N.  H.  It  lia:i  1  hotel,  2  stores,  2 
churches,  1  weekly  newspaper,  an  academy,  mills,  etc. 
Principal  business,  lumber-trade  and  farming.  Poj).  of  tp. 
483.  OsMoM  B.  BovcK,  Kn.  "  E»sr:x  Co.  IlnnALD." 

Guild'ford,  town  of  England,  cap.  of  co.  Surrey,  on 
the  Wey.  It  is  a  quaint  old  town,  but  it  has  a  considerable 
trade  in  grain.  It  is  a  municipal  and  j)ariiamentary  bor- 
ough, ancl  sends  one  member  to  Parliament.     Pop.  9S(II. 

CvuilTordy  county  in  X.  W.  Central  North  Carolina. 
Area,  about  62.'*  square  miles.  It  is  an  undulating,  fertile, 
and  well-wooded  region,  proilucing  largo  quuTifities  of 
grain,  tobacco,  wool,  and  live-stock.  Flour  and  leather 
are  manufactured.  (Jold  is  found,  and  copper  and  iron 
are  abundant.  The  county  is  traversed  by  the  North  Caro- 
lina and  other  railroads.  Cap.  Greensboro*.  Pop.  21,7oC. 
(■IliUurd^  post-tp.  and  b.  of  New  Haven  co.,  Conn.,  on 
the  Shore  Line  II.  R.,  Iti  miles  E.  of  New  Ha\'en,  and  on 
Long  Island  Soun'l.  It  is  a  beautiful  place,  and  has  a  Guo 
Btoiie  school. house  and  .'>  churches.      Pop.  2.'>70. 

<>iiiirord,  post-tp.  of  .1(1  Daviess  co..  III.     Pop.  1079. 
<;ilill'ord,  tp.  of  Winnebago  co..  III.     Pop.  in«2. 
<iuill'nrd,  tp.  of  Hendricks  co.,  Ind.     Pop.  219.1. 
(•Ililford,  Ip.  of  Monroe  co.,  Ia.     Pop.  87;). 
(Jlliiford,  ]iost-tp.  of  Wilson  CO..  Kan.     Pop.  001. 
CiiUiifortU   post-v.  and  tp.  of  Piscatac)uirt  co..  Me.,  S 
miles  W.  of  Dover,  hn»  .'I  churches,  and  manufactures  of 
lumbor,  woollens,  eto.     Pop.  818. 


(Guilford,  tp.  of  Wahashaiv  co.,  Minn.     Pop.  812. 

Guill'urd,  tp.  and  post-v.  of  Chenango  co.,  N.  Y.  Tho 
township  contains  a  number  of  manulacturing  villages. 
Guilford  Village  has  some  mills,  a  machine-shop,  foundry, 
etc.  It  is  on  the  .Midland  R.  R.,  116  miles  S.  E.  of  Oswego. 
Pop.  3:il;  of  tp.  2S00. 

Guilford,  post-tp.  of  Medina  co.,  0.     Pop.  1809. 

Guiil'ord,  tp.  of  Franklin  co.,  Pa.     Pop.  3097. 

Guiliurd,  post-v.  and  Ip.  of  Windham  co.,  Vt.,  6  miles 
S.  of  lirattlcboro',  has  a  mineral  spring,  largo  and  valua- 
ble quarries  of  rooting-slate,  and  manufactures  of  children's 
carriages  and  other  articles.     Pop.  1277. 

Guilford,  tp.  of  Surry  co.,  Vu.     Pop.  22-10. 

(iuilford  Court-house,  Guilford  co.,  N.  C,  some  5 
miles  from  (Jri-ensboro',  famous  as  the  locality  of  a  bat- 
tle fought  between  the  armies  of  (ien.  Greene  and  Lord 
Cornwallis.  The  army  of  tJen.  Greene,  to  which  he  had 
succeeded  a  short  time  previous,  had  been  reinforced  by 
militia  from  Virginia  and  North  Carolina,  until  it  num- 
bered nearly  ■l.^)(IU  nu'n,  of  whom  nearly  :iOU()  were  inexpe- 
rienced militia.  With  this  force  he  started  in  pursuit  of 
Cornwallis,  whose  army  comprised  some  26U0  veteran  Brit- 
ish troops,  and  whom  he  came  u]i  with  in  the  vicinity  of 
Guilford  Court-hiiuse.  where,  on  .Mar.  15,  1781.  the  battle 
of  this  name  was  fought.  The  North  Carolina  militia  were 
the  first  to  receive  the  charge  of  the  British  troops,  before 
which  they  gave  way;  the  Virginia  troops,  next  in  line, 
held  out  for  a  time,  and  did  ell'eclivc  service,  but  in  turn 
fell  back.  The  jiursuing  British  were  now  met  by  the  Con- 
tinentals in  the  third  line,  and  before  a  destructive  fire  of 
the  1st  Maryland,  followed  by  a  charge  of  the  cavalry, 
were  in  turn  repulsed.  Not  wishing  to  risk  another  attack 
with  his  disorganized  militia,  Greene  withdrew  his  army, 
but  such  was  the  damage  inllictcd  upon  the  British  army 
that  Cornwallis  not  only  did  not  pursue,  but  himself  fell 
back  iijion  Wilmington. 

Guillaume  (or  William)  de  Champeaux,  Dot-ron 
Venku.vuilis,  b.  !it  Champeaux.  near  Melun.  in  France; 
studied  dialectics  under  .Ansclni  of  Lnon  ( 10.'!0-1117y ;  be- 
came archdeacon  of  Notre  Itamc;  founded  in  1113  tho 
abbey  of  St.  \'ietor,  which  became  a  famous  scholastic  cen- 
tre; was  made  bishop  of  ChSluns-sur-Marne  in  1113;  was 
a  realist,  and  the  instructor,  and  afterwards  the  adversary,  . 
of  Abclard.  He  wrote  a  number  of  treatises,  several  of 
which  exist  in  MS.,  and  a  few  have  been  printed. 

Guillemin  (.Ikan  Antoink),  b.  at  Pouilly-sur-Saflne, 
France.  , Ian.  20.  1790;  studied  botany  with  P.  dc  Can- 
dollc;  made  important  eolleclions  of  plants,  woods,  fruits, 
gums,  and  other  vegetable  products  in  Brazil  1838-39. 
Author  of  many  valued  papers  and  several  volumes  upon 
bis  favorite  science.  I),  at  Montpellier  Jan..  1842.  Tho 
genus  (hiHlrminin  (Amarantaccio)  was  named  in  his  honor 
by  K until. 

Guil'Icmot,  a  name  applied  to  various  sea-birds  of  tho 
auk  family,  cbiclly  of  the  genera  Vria  and  /Inichi/rhamiihiiii. 
The  former  are  common  to  both  shores  of  the  North  .\t- 
lantic,  whi-re  Ibcir  feathers  and  eggs  are  extensively  gath- 
ered. The  other  genus  comprises  six  sju-cies  of  the  short- 
billed  guillemots  of  the  North  Pacific.  The  foolish  guille- 
mot (  f '/iri  trnili)  and  the  black  guillemot  ( tVi'a  gryllt)  aro 
among  the  best  known. 

(^uil'iim  (.Ioiin),  b.  in  Herefordshire,  England.  ISO.'i; 
wasastudent  of  Oxford;  rouge  eroix  ]uirsuivanl  1017-21; 
and  .1.  in  Lon.l.m  May  7.  1021.  In  lOlll  be  published  tho 
famous  HIk/:!"'/  t,/'  II:  rtil<ln/,  which  was.  however,  accoril- 
ing  to  Anthony  Woo.l,  mainly  the  work  of  .lohn  Bareham 
(1672-1012),  a  divine  and  antiquary,  some  time  student  of 
Exeter  College,  Oxford. 

Guillotine  [Fr.,  from  Dr. ./.  /.  fMi/Z/ot/.i  (1738-1814),  ita 
repiili-d  in\enlor].  a  machine  lor  infiicting  capital  punish- 
ijieiil  liy  decaiiitalion',  which  uequireil  a  terrible  fame  during 
the  first  French  revolution.  A  very  similar  instrument  had, 
however,  becui  eiiiploved  at  times  in  various  parts  of  Europe 
(Naples,  Germanv,  ilolland.  Scotland  1  for  iimre  than  600 
years.  In  Seolhi'nd  it  was  called  the  •■maiden,"  in  Franco 
the  "demoiselle."  In  ibis  machine  a  heavy  blade  of  steel 
falls  in  a  grooved  fnino'  upon  the  neck  of  the  victim.  Tho 
inclined  eilge(d  the  blade  constitutes  mainly  the  suiieriorily 
of  the  f/iiilhilinr  over  its  predecessors.  As  a  m.irAiu^,  Ihn 
guillotine  does  its  work  with  moro  certainly  than  the  nxo 
of  the  headsMian. 

GuiniariVrK,  town  of  Portugal,  in  the  province  of 
Enire  DoiMd  e  Minbo.  It  is  one  of  the  oldest  and  most 
beautiful  ciliis  of  Portugal,  as  interesting  for  its  archi- 
tectural monuments  as  for  tho  beauty  of  its  surroundings. 
Its  most  remarkable  buildings  ore  a  church  dating  from  tho 
fourteenth  and  tho  paloeo  or  oastio  from  the  Iwolflh  een- 
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tury.    In  the  neighborhood  are  several  warm  springs  inuch 
used  for  bathing.     Pop.  SOOO. 

Guinaiid  (Francois),  a  noted  mechanic,  b.  in  Neuf- 
chatel,  Switzerland,  in  1745;  distinguished  as  the  inventor 
of  the  best-known  process  for  preparing  glass  for  telescopic 
lenses.  This  process  is  still  a  secret  one,  the  Messrs.  Chance 
of  England,  the  famous  lens-makers,  being  among  the 
possessors  of  the  secret.  Guinand  furnished  lenses  for 
Fraunhofer  and  other  distinguished  makers  ;  had  previous- 
\j  made  telescopes  as  an  amusement.     D.  about  IS-IO. 

Guin'ea,  a  former  coin  of  Great  Britain,  originally 
coined  of  gold  brought  from  the  Gold  Coast  of  Guinea, 
whence  the  name.  It  was  first  struck  in  1664  in  Charles 
II. 's  time,  and  in  1817  it  ceased  to  be  coined.  Subscrip- 
tions, professional  fees,  and  the  like  are  still  estimated  in 
guineas.  It  was  coined  for  20  ghillings,  but  passed  for  21 
up  to  2S  shillings,  the  value  varying  considerably. 

Guinea  is  the  common  name  of  a  large  tract  of  coast- 
country  of  Western  Africa,  from  Capo  Verga  in  lat.  10°  IS' 
N.  to  Cape  Negro  in  lat.  15°  45'  S.,  along  the  Atlantic  and 
the  Gulf  of  Guinea.  The  coasts  are  low,  forming  a  belt  of 
well-watered  and  very  fertile  land  of  varying  breadth; 
among  the  rivers  are  the  Niger  or  Quorra,  the  Calabar,  the 
Zaire  or  Congo,  and  the  Coanza.  In  the  interior  rise  loi'ty 
ranges  of  mountains,  among  which  the  Kong  Mountains 
in  the  N.  are  the  best  known.  Thcso  mountains  arc  cov- 
ered with  forests  of  immense  trees,  stocked  with  wild  animals 
— elephants,  lions,  leopards,  and  serpents.  But  the  exuber- 
ance of  the  animal  and  vegetable  life  in  the  mountain-forests 
increases  when  we  descend  toward  the  coast.  Sugar,  cotton, 
indigo,  pepper,  and  other  spices,  oranges,  lemons,  grapes, 
and  other  fruits  abound,  and  in  the  animal  kingdom  cattle, 
antelopes,  turtles,  pheasants,  and  birds  of  beautiful  plumage. 
But  the  land  is  very  unhealthy,  and  its  relations  with  the 
civilized  world,  though  very  famous  (consisting  as  they 
formerly  did  mainly  in  the  slave-trade),  are  comparatively 
small.  It  is  divided  into  Upper  and  Lower  Guinea.  The 
former  lies  N.,  the  latter  E.,  of  the  Gulf  of  Guinea.  Upper 
Guinea  contains  a  great  number  of  native  states,  among 
which  are  the  kingdoms  of  AsnAXTKK,  DAnoMBV,  and  Bkxis 
(which  see),  and  the  principal  European  settlements,  among 
which  are  Accra,  Cape  Coast  Castle,  Elmina,  and  Dixcove. 
It  is  divided,  in  commercial  language,  into  the  Grain  Coast 
{Liberia),  Ivory  Coast,  Gold  Coast,  Slave  Coast,  and  Cala- 
bar Coast.  The  principal  states  of  Lower  Guinea  are  Lo- 
ango,  Congo,  Angola,  and  Benguela,  a  Portuguese  pos- 
session. 

Guinea-Fowl,  the  Namida  maleagris,  a  gallinaceous 
bird,  a  native  of  Africa,  so  completely  naturalized  in  parts 
of  tropical  America  as  to  have  become  wild.  The  birds  are 
mostly  of  a  blue-gray  color,  spotted  with  white.  They  are 
often  kept  as  domestic  fowls  in  the  U.  S.  and  Europe,  and 
are  thought  to  protect  other  poultry  from  the  attacks  of  the 
hawks.  Their  eggs  are  very  good,  and  so  is  their  flesh 
when  young.  Their  cry  is  harsh  and  disagreeable.  There 
are  other  species  of  the  genus,  all  African. 

Guinea,  Gulf  of,  a  part  of  the  Atlantic  Ocean,  wash- 
ing the  western  coast  of  Africa  between  lat.  ■i'^  N.  and  1°S. 

Guinea  Pigr,  the  "restless  cavy"  (see  Cavy),  the 
Cacitt  aprrea  of  LinncBUS  ;  or,  more  strictly,  the  domesti- 
cated variety  of  the  same  species,  known  to  some  sys- 
tematists  as  C.  cohnya.  It  is  a  rodent,  and  has  no  affinity 
with  the  pig.  which  it  very  faintly  resembles  in  its  grunt- 
\nf  voice.  Neither  is  it  a  native  of  Guinea,  but  is  found 
wild  only  in  South  America,  where  its  range  is  extensive. 
It  is  bred  for  its  gentleness  and  for  the  pretty  coloring  of 
some  examples.  It  is  quite  defenceless,  and  seems  too 
stupid  to  fear  anything,  but  its  unpleasant  oJor  may  pro- 
tect it  to  some  slight  degree,  although  its  chief  defence 
against  extermination  lies  in  its  marvellous  fecundity.  The 
time  of  gestation  is  three  weeks;  there  may  be  a  dozen 
young  at  a  birth,  and  in  about  six  weeks  the  young  may 
be  fecundated.  There  is  an  incorrect  belief  that  the  guinea 
pig  kills  or  drives  away  rats.  Its  flesh  and  fur  are  useless, 
and  the  principal  use  thus  far  found  for  guinea  pigs  is  as 
subjects  for  vivisection  ;  for  this  they  are  extensively  used, 
being  cheap  and  non-resistant;  and  it  is  probable  that 
their  sufferings  under  the  knife  are  small,  since  during  and 
after  extensive  mutilation  they  commonly  give  little  evi- 
dence of  pain. 

Guinea- Worm  i Dracmtcuhis),  the  female  of  Filan'a 
medinensis,  a  nematode  entozoic  worm  inhabiting  the  flesh 
of  men  and  other  animals,  as  dogs  and  horses.  It  is  from 
six  inches  to  four  feet  in  length,  and  about  one-ninth  of  an 
inch  in  diameter.  It  is  found  to  prevail  in  many  parts  of 
Africa,  India.  Sumatra,  Persia,  Arabia,  and  the  island  of 
Cura^oa.  It  is  believed  to  enter  the  flesh  through  the  skin, 
and  there  live  till  its  young  are  matured,  which  takes  from 
eight  weeks  to  two  years.    Then  it  appears  to  approach  the 


surface,  causing  a  small  ulcer,  from  which,  if  let  alone,  it- 
will  eject  its  young;  after  which  it  is  quite  easily  drawn 
out.  As  many  as  fifty  have  been  reported  in  a  single  per- 
son. In  some  cases  they  cause  much  ])ain  and  inconveni- 
ence, in  others  none.  Death  has  sometimes  resulted  from 
them.  The  little  tank-worm  of  East  Indian  fresh  waters 
and  of  wet  soils  is  believed  to  be  the  larval  form  of  the 
Guinea-worm. 

Guingamp,  a  very  picturesque  town  of  France,  in  the 
department  of  Cotes-du-Nord,  on  the  Trieux.  It  has  tan- 
neries and  manufactures  of  yarn.    Pop.  7350. 

Guipuz'coa^  the  smallest  but  one  of  the  most  densely 
peopled  j)rovince3of  Spain,  bordering  on  the  Bay  of  Biscay, 
and  traversed  by  several  branches  of  the  Pyrenees.  It  is 
one  of  the  Basque  provinces,  is  rich  in  minerals,  and  min- 
ing and  fruit-culture  are  the  chief  pursuits  of  the  inhabit- 
ants. Area,  S9l  square  miles.  Cap.  San  Sebastian.  Pop. 
180,743. 

Gniscard  (Robert),  sixth  son  of  Tancred  of  Ilaute- 
villc,  a  Norman  baron  with  twelve  sons.  Robert  was  b. 
about  1015;  went  about  1053  to  the  Norman  county  of 
Apulia  in  Italy,  where  Foveral  of  his  brothers  had  already 
attained  distinction;  captured  Pope  Leo  IX.  at  Civitella 
1053,  and  in  1057  succeeded  his  brother  Humphrey  as 
count.  In  1059  his  new  title  of  duke  of  Apulia  and  Cala- 
bria was  confirmed  by  Pope  Nicholas  II..  who  also  ap- 
pointed him  gonfalonier  of  the  Church,  and  gave  him  leave 
to  become  master  of  such  parts  of  Italy  as  were  in  the 
hands  of  the  Greeks  and  Saracens.  He  also  assisted  his 
younger  brother  linger  (1031-1101),  afterwards  grand 
count  of  Sicily,  in  his  conquests.  In  1074,  Gregory  VII. 
excommunicated  him  for  trespassing  upon  the  papal  rights 
in  Benevento,  but  in  lOSO  the  pope  was  reconciled  by  Rob- 
ert's submission.  Ho  next  (lOSl-82)  gained  a  scries  of 
victories  in  the  Epirus  over  the  Byzantines,  but  led  the 
forces  by  which  (1082-S4)  the  pope  resisted  Henry  lY., 
the  emperor  ;  delivered  the  pope  from  the  castle  of  St.  An- 
gelo  and  sacked  Rome  10S4  :  carried  the  pope  to  Salerno 
1084;  defeated  the  combined  Greek  and  Venetian  fleet  and 
raised  the  siege  of  Corfil  10S4.  D.  at  Cephalouia  July  17, 
1085.  Robert  and  his  brother  Roger  were  the  founders  of 
the  kingdoms  of  Naples  and  Sicil}'.  Their  most  important 
part  in  history  was  their  share  in  the  expulsion  of  the 
Saracens  from  Italy.  Scarcely  less  noteworthy  is  Robert's 
successful  championship  of  the  pope  at  one  of  the  most  im- 
portant junctures  of  the  long  controversy  between  the 
popes  and  emperors. 

Guise,  a  fortified  town  of  the  department  of  Aisne, 
France,  on  the  river  Oise,  23  miles  N.  of  Laon.  It  has 
manufacturing  interests.     Pop.  5099. 

Guise,  Cardinals  of,  or  Cardinals  of  Lorraine. 

The  well-known  devotion  of  the  Guise  family  to  the  Roman 
Catholic  religion  caused  the  promotion  of  several  of  its 
members  to  the  cardinalate.  Prominent  among  them  were 
Charles  of  Gvisf,,  b.  at  JoinviUe  Feb.  17,  1524;  became 
archbishop  of  Rhcinis  in  153S,  and  cardinal  in  1547;  went 
to  the  Council  of  Trent  in  1562  ;  was  learned,  atfablc,  and 
politic,  but  cowardly,  hypocritical,  and  licentious.  His 
great  ambition  was  to  become  pope,  and  to  make  his  brother, 
the  second  duke  of  Guise,  king  of  Fr.ance.  He  founded  the 
University  of  Rheims,  and  d.  at  Avignon  Dec.  26,  1574. — 
Jean  OF  Guise,  b.  in  14*18.  was  made  cardinal  in  15IS,  and 
d.  May  18,  1550.  He  held  three  archbishoprics,  six  bishop- 
rics, and  many  abbeys,  and  was  famous  for  his  large  char- 
ities and  his  many  amours;  and  when  a  beggar  in  those 
days  received  large  alms,  he  would  say  to  the  giver,  "Thou 
art  either  Christ  or  the  cardinal." — Louis  I.,  brother  of 
Cardinal  Charles  (1624-74),  was  b.  Oct.  21,  1527;  d.  at 
Paris  Mar.  24.  1578.  He  became  cardinal  in  1553,  and  was 
chiefly  noted  for  convivial  habits  ;  and  the  people  called 
him  "the  bottle  cardinal,"  but  he  possessed  fine  natural 
abilities. — Louis  II.,  a  brother  of  the  third  duke  of  Guise, 
b.  at  Dampierre  July  6,  1555;  became  archbishop  of  Rheims 
in  1574  and  cardinal  in  1578.  He  was  put  to  death  by 
order  of  Henry  III.  (who  feared  his  power)  on  the  same 
day  that  the  duke  of  Guise,  his  brother,  was  murdered,  Dec. 
24,  1588.  The  cardinal  left  a  natural  son,  Louis  de  Guise, 
prince  of  Falzburg. — Louis  III.,  brother  of  the  fourth  duke, 
was  b.  Jan.  22,  1575  ;  became  duke-archbishop  of  Rheims 
without  consecration,  and  was  made  a  cardinal  in  1615; 
was  fond  of  military  pursuits,  and  once  attempted  to  settle 
a  difficulty  about  an  investiture  by  a  duel,  but  was  arrested 
on  the  field,  and  sent  for  a  time  to  the  Bastile.  He  left  five 
children  by  the  countess  of  Romorantin,  mistress  of  Henry 
IV.    D.  at  Saintcs  Juno  21,  1621. 

Guise,  Di'KES  OF,  a  cadet  branch  of  the  house  of  Lor- 
raine. The  first  duke  was  Charlhs,  duke  of  Aumale.  b. 
Oct.  20,  1496;  married  Antoinette  de  Bourbon  1513; 
wounded  at  Marignano  1515;  became  count  of  Guise  1520 
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(the  first  count  was  Charles  of  Adjou,  1414);  fought  the 
(JfruKins  under  Charles  V.  successfully,  and  became  duke 
of  Guise  I62S;  conquered  Luxemburg  in  1542,  and  d.  at 
Joinville  Apr.  14.  laoO. — Fhancih,  second  duke,  b.  Feb.  17, 
I51'J,  :it  Bur,  an  able  general,  rose  by  his  own  abilities  and 
the  aid  of  his  nieco  Mary,  afterwards  queen  of  Scots,  to  a 
high  place  in  public  affiiirs ;  became  lieutenant-general  in 
1552,  and  won  renown  by  his  defence  of  Metz  1562-5.'i,  and 
by  his  conduct  at  llcnti  1554  ;  unsuccessfully  commanded 
in  Italy  1557;  served  brilUantly  in  cuuimand  against  the 
English  and  Germans  1557-5S.  taking  Calais,  Uuisnes, 
Ham,  and  Thionville;  exercised  the  chief  power  under 
Francis  II.;  renewed  the  war  with  the  Protestants  by  the 
massacre  of  Vassy,  Mar.  1,  1562;  defeated  and  captured 
Cond«''  at  Drcux  Dee.  10,  15C2:  and  was  r.ssassinated  by  a 
ilugucnot  named  Pultrot  de  Mere,  dying  Feb.  24,  150;t. — 
Henuv  {Le  linlit/rr),  third  duke  and  prince  do  Joinville, 
b.  Dec.  ;il,  1550,  gained  groat  distinction  in  the  service 
against  the  Turks  and  the  Huguenots;  was  tho  leading 
spirit  in  the  massacre  of  St.  Bartholomew,  and  was  after- 
wards '•  head  and  soul  "  of  tho  League  ;  was  forbidden  to 
come  to  Paris  by  Henry  TIF.,  who  well  knew  the  ambition 
of  Guise,  but  entered  Paris  in  triumph,  virtually  imprisoned 
the  king  in  the  Louvre,  and  demanded  of  tlie  states-general 
tho  office  of  constable  ;  but  was  assassinated  by  orrlcr  of 
the  king  Dee.  2'.\,  15SS,  and  on  the  same  day  tho  cardinal 
Guise,  brothcrof  the  duke,  was  also  murdered  by  tho  king's 
command. — Charles,  the  fourth  duke,  princo  de  Joinville 
and  due  de  Joyeuso.  b.  Aug.  2tl,  1571,  became  governor  of 
Provence,  and  was  an  able  general  ;  banished  by  Hiehelieu 
in  1631  ;  d.  at  Cuna,  near  8iena.  1640. — Hknrv,  fifth  duke, 
prince  dc  Joinville  and  comte  d'Ku,  b.  at  Blois  Apr.  4, 
1614,  became  archbishop  of  Rheims  when  fiftceu  years  obi; 
entered  upon  a  life  of  almost  unexampled  licentiousness; 
abandoned  in  IGIO  tlie  Church,  and  in  1611  was  banished 
as  a  conspirator  by  Richelieu:  married  and  became  a  sol- 
dier of  fortune,  distinguished  for  reckless  valor.  In  1617 
he  made  himself  generalissimo  of  Naples,  but  was  given  up 
to  the  Spaniards,  and  kept  a  prisoner  four  years;  in  1655 
he  became  grand  chamberlain  of  France.  D.  at  Paris  Juno 
2,  1664. — Loris  Joski'II.  sixth  duke,  was  b.  Aug.  7,  16:10, 
and  d.  July  30.  1671. — Fuancis  Joseimi,  seventh  and  last 
duke,  prince  de  Joinville,  duke  of  (luiso,  .Meufon,  Joyouse, 
Augoul^me,  and  count  of  Aleth,  was  b.  Aug.  28,  1670,  and 
d.  Mar.  16,  1675.  CiiAS.  W.  Gkekne. 

Guitar'  [Gr.  KiQapa;  Lat.  cithara;  Fr.^inVMrre],  a  string- 
ed instrument  in  size  between  the  violin  and  the  violoncello, 
and  in  shape  similar  to  them.  Its  construction  is  simple: 
a  hollow  body  like  a  violin,  but  flat  in  floor  and  cover,  tho 
latter  having  in  the  centre  a  large  round  hole  for  resonance; 
a  long  wide  neck,  which  serves  as  a  keyboard  ;  and  six 
strings  of  wir*;  and  catgut,  that  arc  attached  to  a  low  wooden 
bridge  below  the  sound-hole,  arc  stretched  along  tho  instru- 
ment, and  slackened  or  tightened  by  screws  at  the  end  of 
tho  keyboard.  Across  tlic  neck,  beneath  the  strings,  are 
ridges  of  metal  at  unequal  distances,  pressure  on  which 
modulate:-!  the  tone.  The  inslrnment  is  played  with  tho 
fingers,  the  right  ham!  touciiing  tlie  strings,  the  left  making 
the  modulations.  As  an  instrument  by  itself,  tiie  guitar  is 
not  interesting,  though  finished  performers  execute  diflicult 
pieces  on  it;  but  as  an  accompaniment  to  tho  voice  it  has 
been,  and  still  is,  much:  used.  In  17.SS  tho  duchess  Auialia 
of  Weimar  introduced  it  in  Germany  as  a  new  Italian  in- 
strument. The  Italians  had  it  from  the  Spaniards;  tho 
Spani;tnls  had  it  from  the  .Moors;  and  they  brought  it 
from  tlic  Kast,  where  it,  or  something  very  much  like  it, 
had  been  known  from  a  great  antiquity.  Instrumcnt- 
tnakers  have  attempted  improvements  on  the  guitar.  A 
German  artist  in  Loudon  invcnterl  a  mctliod  of  keys  by 
whieh  the  instrument  could  be  played  more  easily  and  bn 
made  to  produce  a  fuller  and  steadier  tone.  Slaufcr  of 
Vienna  devised  the  guitarreneello  and  the  guitarre  d'auiour; 
BirnlMudi  tried  to  combine  the  guitar  and  violin  by  substi- 
tuting a  bow  for  the  twan;;ing  of  the  strings.  t)ther  modi- 
fications have  been  suggesU-d  and  applied,  but  none  have 
met  with  favor,  unci  the  inslrumi-nt  renuiins  essentially  un- 
changed. As  a  distinct  instrument  it  is  now  .seldom  used, 
and  ns  on  accompaniment  to  tho  voice  it  has  been  generally 
supersedcil  by  the  pianoforto.  0.  B.  Fhotiiin'oiiah. 

Guit'lniltl,  tp.  of  Marshall  oo.,  Kan.     Pop.  707. 

Gni'/Ot  fKl.lSADKTII   ClIAItl.OTTE   PATMNE  PE  MeTLAN), 

b.  in  Paris  Nov.  2,  1 77't.  Thrown  uprm  her  own  re- 
sources by  the  death  of  her  father,  she  developed  consider- 
able liteniry  ability.  She  jmblished  in  I  soil  a  popular 
novel  entitled  Thv  r.(fif)-rtf/M/('.»(nt,  and  subsi-quently  beeamo 
editor  of  Suard's  journal  called  !,r  /'tthflrinte,  and  gained 
distinction  as  a  critic  and  moralist.  During  a  tempora'ry 
illness  r^he  was  relieved  "f  her  editorial  duties  by  an  anon- 
ymous substitute,  who  afterwards  became  known  to  her  as 
tho  young  M.  Gui/.ot.      Tlie   aequuintanee   thus  formetl  lerl 


to  her  marriage  in  1812.  She  subsequently  gave  assistance 
to  her  husband  in  his  historical  labors,  and  published  several 
works  for  the  moral  improvement  of  the  young.  Her  book 
on  domestic  education  won  a  prize  from  (he  Academy,  and 
is  esteemed  her  best  work.  D.  Aug.  1, 1827.    A.  L.  Chaimn. 

Guizot  (FitAS^ois  Pierre  Giillaime),  b.  at  Nimes 
Oct.  4.  1  7S7.  His  father,  an  eminent  lawyer,  fell  a  vietim 
of  tho  Revolution  in  1794.  His  mother  had  him  educated  in 
tho  Protestant  faith  and  classical  learning  at  Geneva.  Ho 
established  himself  at  Paris  iu  ISOJ,  and  commenced  writ- 
ing for  the  public  in  I.S09.  In  1S12  be  married  Mile.  Paulino 
de  Meulan,  noted  aftove,  and  tho  same  year  was  appointed 
assistant  professor  of  history  at  the  Sorbonne.  His  jiolitieal 
career  began  with  the  fall  of  Napoleon  in  I  SI  4,  when  he 
was  appointed  secretary-general  of  the  interior.  The  next 
year  he  was  transferred  to  the  department  of  justice,  was 
made  masterof  requests  in  1816,  and  councillor  of  state  in 
LS17.  He  belonged  to  the  constitutional  party,  and  in  his 
writings  represented  the  views  of  the  Doctrinaires,  so  called. 
On  the  fall  of  the  Decazes  cabinet  in  1S20  he  resigned  tho 
position  of  director-general  of  tho  communal  and  depart- 
mental administration,  and  having  lost  his  seat  in  tho 
council  of  stale,  resumed  bis  historical  lectures  at  the  Sor- 
bonne. In  1S22  his  lectures  were  suppressed  on  account  of 
their  liberal  views.  He  then  gave  himself  to  literary  work, 
and  in  1S28  established  the  Jirvtic  Franruiite.  Tho  samo 
year  be  married  his  sctrond  wife,  a  niece  of  the  first,  and 
also  an  authoress,  by  whom  he  had  one  son,  who  survived 
him.  In  that  year  also  he  was  restored  to  his  chair  at  tho 
Sorbonne  and  to  his  scat  in  the  council  of  state.  His  lec- 
tures during  the  next  two  years  were  received  with  great 
favor,  and  gained  fur  him  his  highest  distinction.  In  Jan., 
IS.'IO,  he  became  a  member  of  the  Chamber  of  Deputies,  and 
favored  the  measures  which  led  to  the  revolution  of  July. 
Louis  Philippe  called  him  into  his  first  cabinet  as  minister 
of  the  interior,  but  be  soon  resigned  and  resumed  his  place 
in  the  Chamber.  In  18;t2  he  took  the  department  of  in- 
struction in  Marshal  Soult's  ministry,  and  lor  four  years 
did  much  to  organi/.e  the  system  of  jirimary  education.  On 
the  dissolution  of  that  ministry  in  1836  he  retired,  and  ex- 
cept for  a  few  months,  when  he  again  occupied  his  post  in 
connection  with  the  ministry  of  ."Mole,  acted  with  the  oppo- 
sition party.  In  Feb.,  1840,  he  was  sent  as  ambassador  to 
England,  xvhere  he  was  received  with  marked  attention  on 
account  of  the  favor  with  which  in  his  lectures  ho  had 
spoken  of  the  English  constitution.  In  October  of  the 
same  year  he  entered  the  cabinet  again  as  minister  of 
foreign  affairs,  and  for  more  than  seven  years  was  really 
tho  head  of  the  government.  In  that  position  he  main- 
tained steadily  and  persistently  tho  policy  of  resisting  the 
revolutionary  spirit  prevalent  in  the  country,  and  estab- 
lishing on  a  secure  basis  a  constitutional  monarchy  like 
that  of  England.  His  wise  and  able  administration  did 
much  to  form  a  healthy  political  sentiment  in  the  nation, 
and  to  secure  tho  largest  liberty  compatible  with  a  stable 
government.  But  his  policy  favored  peace  with  alt  other 
European  states.  This  was  interpreted  by  the  opposition 
as  involving  a  subordination  to  the  influence  of  England 
and  Russia,  and  tho  party  which  had  inlierited  the  ideas 
and  spirit  of  the  Great  Revolution,  restless  and  active, 
though  comparatively  small  in  numbers,  use*!  this  plea 
effectively  to  make  tlio  ministry  uupo|)ular,  especially  in 
Paris.  Yet  M.  Guizot  had  the  full  confiilence  of  tho  king, 
and  was  sustaincil  by  the  Chamber  of  Dejtulics  to  the  end. 

In  tho  latter  part  of  the  year  1847  an  earnest  agitation 
for  electoral  reform  created  a  feverish  excitement  llinnigh- 
out  Franco;  so-called  reform-banquets  were  organized  to 
discuss  the  proposed  measures.  In  these  tho  government 
was  insulted  and  defied,  ancl  the  city  press  fired  the  |>opu- 
bir  minil  lo  intense  excitement.  Guizot  proposed  to  tho 
king  that  llio  cabinet  should  retire  and  open  iho  way  for  a 
change  of  j>olicy.  But  to  this  tlie  king  objected  so  long  as 
the  ad  nun  ist  ration  had  the  support  of  the  Chamber  of  Depu- 
ti'S.  The  attempt  {Subsequently  made  to  suppress  the  ban- 
(piets  brought  on  the  reMilution  of  IS48,  when  I^ouis  Phil- 
ippe was  dethroned  and  Guizot  took  refuge  in  l^ngland. 
Alitor  about  a  yi  ar's  absence  l)o  rcturnetl,  nnd  as  n  candi- 
date for  the  rhamber  of  Deputies  was  defeated.  Tho  re- 
mainder of  his  life  was  passed  in  retirement  from  direct 
concern  with  politics.  He  was,  however,  an  interested  ob- 
server of  pa>sing  events,  ami  occasionally  gave  public  ex- 
pression to  his  opinions.  Thus,  in  1861  he  startled  his 
Protestant  friends  by  ileclaring  himself  in  favor  of  contin- 
uing the  pr)p«>'s  temporal  power:  and  in  1870  he  sustaineil 
the  admiriistnitiiu)  of  Ollivier,  During  his  later  years  \\\n 
pen  was  continually  busy,  and  he  publinheil  many  volumrn 
on  religious  and  Itistorical  iiubjeels  which  embodied  his 
mature  judgments.  Ho  d.  peacefully  at  his  villa  in  Val- 
richer,  near  Paris,  on  Sept.  l.'t,  1874,  withlu  three  weeks  of 
com))leting  his  rij;ht v-sevenlh  year. 

As   a    I'talt  yniiin,  M.  (iui/.<>l  nui.it  be   ranked    anioni;    (be 
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great  and  good  men  of  France.  He  was  a  consistent  advo- 
cate of  constitutional  monarchy,  but  the  nation,  especially 
as  represented  by  the  population  of  the  capital,  was  not 
prepared  to  adopt  his  views.  His  highest  and  most  endur- 
ing reputation  rests  on  bis  historical  writings,  in  which  he 
evinced  aL-curate  knowledge  of  facts,  clear  discernment  of 
causes  and  governing  principles,  and  great  power  for  com- 
prehensive and  well-balanced  generalization.  The  purity 
of  his  private  life  and  the  simplicity  and  strength  of  his 
Christian  faith  add  a  crown  of  solid  worth  and  shining 
grace  to  his  noble  character.  He  was  honored  by  member- 
ship in  three  of  the  Hvo  academies  wliich  make  up  the  In- 
stitut  de  France.  He  was  elected  to  the  Academy  of  Moral 
and  Political  Science  in  18.32,  to  that  of  Inscriptions  and 
Belles-Lettres  in  ISI^j,  and  to  the  French  Academy  in  18:30. 
In  1872  he  received  the  chief  prize  of  the  Academy. 

The  following  is  a  list  of  M.  Guizot's  most  important 
published  writings :  A  Dictionart/  of  French  S'l/noniftna 
(lSn9);  Annals  of  Education  and  The  State  of  the  Fine 
Arts  in  France  (1810);  an  annotated  translation  of  Gihbun's 
Decline  and  Fall  of  the  Unman  Empire,  Liven  of  the  French 
Poets  of  the  Af/e  of  Lonis  JCIV.  (ISl^J) ;  an  Etmtti/  on  Bepre- 
aentative  Government  ( ISIG) ;  Conspiracies  and  Political  Jus- 
tice, Means  of  Government  in  France  (1821) ;  History  of  Rep- 
resentative Government  (lectures  at  the  Porbonne,  1S22) ;  An 
Introdnrtion  to  a  Revised  Translatitni  of  Shttkipeare,  Essai/a 
on  the  History  of  France  from  the  Fifteenth  to  the  Ei<jhteenth 
Centuries,  Notes  to  Memoirs  respecting  the  Enylish  Revolution, 
Noten  to  Memoirs  respectinf/  the  History  of  France  down  to 
the  Thirteenth  Century,'  IHstoi-y  of  the  English  Revolution 
(1827);  General  History  if  Civilization  in  Europe  (1828); 
General  History  of  Civilization  in  France  (1S30);  Fall  of 
the  Republic  and  Restoration  of  Monarchy  in  England 
(1850);  Corneille  and  his  Times,  Shakspeare  and  his  Times 
(1852) ;  History  of  the  English  Republic  and  the  Protectorate 
of  Cromwell  (18J-1)  ;  History  of  the  Proteetorate  of  Richard 
Cromwell  and  the  Rcntoration  of  the  Stuarts  (18.")fi) ;  Memoirs 
on  the  History  of  my  Own  Time  (1856-68) ;  The  Church  and 
Christian  Society  (18til) ;  Meditations  on  the  Essence  of  the 
Christian  Religion  (IS6-1)  ;  Meditations  on  the  Present  State 
of  the  Christian  Religion  (1865);  History  of  France,  for  my 
Grandchildren  (1870  scr/.);  History  of  Four  Great  French 
Christians  (187:>— 1).  His  Study  of  Washington,  written  as 
a  preface  to  the  life  and  writings  of  Washington,  is  a  charm- 
ing nioniigraph.  Most  of  his  works  have  been  translated 
into  English.  A.  L.  Ciiapi.v. 

Gules  [from  the  Pers.  gul,  a  "rose,"  or  perhaps  from 
the  Late  Lat.  gula,  the  color  of  the  mucous  racnil>rane  of 
the  niuuth],  in  heraldry,  red,  the  most  honorable  of  the 
colors,  ranking  next  to  the  metals,  or  and  argent.  In  en- 
gravings and  drawings  it  is  shown  by  fine  perpendicular 
lines  upon  the  escutcheon. 

Gulf,  tp.  of  Chatham  co..  N.  C,     Pop.  17SG. 

Gulf  Stream,  The.  The  great  current  of  the  Atlantic 
Ocean  known  as  the  Gulf  Stream  issues  from  the  Gulf  of 
Mexico,  through  the  narrow  strait  between  the  mainland 
of  Florida  and  the  Bahama  Banks,  and  extends  in  a  north- 
erly and  easterly  course,  parallel  to  the  coast  of  the  U.  S., 
to  the  vicinity  of  Nantucket  Shoals.  Here  its  course 
changes  still  more  to  the  eastward,  extending  quite  across 
the  North  Atlantic  in  the  direction  of  the  British  Islands, 
a  portion  of  the  stream  penetrating  far  into  the  Arctic  seas 
of  Northern  Europe.  The  edge  of  the  stream  next  to  the 
Atlantic  coast  is  well  defined,  the  separation  of  the  warm 
waters  of  the  stream  from  the  cool  waters  of  the  counter- 
current  from  Baffin's  Bay,  which  skirts  the  coast  of  North 
America,  being  well  marked.  The  outer  edge,  on  the  other 
hand,  Is  not  so  well  defined,  on  account  of  the  overflow  or 
dispersion  of  the  waters  along  the  eastern  limits.  The 
width  of  the  stream  between  Cape  Florida  and  the  island 
of  Biraini  is  less  than  40  miles,  but  its  breadth  gradually 
increases  as  it  flows  onward,  being  estimated  at  .'iOO  to  400 
miles  on  a  line  from  the  island  of  Bermuda  to  Halifax. 

This  great  ocean-current  forms  but  a  part  of  the  general 
system  of  circulation  of  the  waters  of  the  globe,  although 
it  is  induced  chiefly,  without  doubt,  by  the  trade-winds  of 
the  equatorial  regions  of  the  Atlantic,  which  blow  continu- 
ally towards  the  shores  of  the  continent  of  America. 
AVhilo,  therefore,  the  rapidity  of  the  current  in  the  narrow 
Strait  of  Florida  gives  rise  to  the  impression  that  this 
point  is  the  origin  of  the  stream,  these  local  features  of 
narrow  breadth  and  great  velocity  are  to  a  great  extent 
accidental,  and  are  due  to  the  configuration  of  the  coast 
and  the  outlying  ranges  of  islands  of  the  Caribbean  Sea. 
The  great  circuit  of  motion  given  to  the  waters  along  the 
shores  of  the  western  continent  would  doubtless  still  exist 
were  a  barrier  to  be  thrown  across  the  Strait  of  Florida, 
although  the  stream  would  be  greatly  modified  in  its  gen- 
eral characteristics.  The  waters  which  now  are  driven  into 
the  Caribbean  Sea  and  Gulf  of  Mexico  through  the  pas- 


sages between  the  Windward  Islands  find  an  outlet  mainly 
through  the  Strait  of  Florida,  where,  according  to  well- 
known  laws  of  hydraulics,  the  channel  being  contracted, 
increased  velocity  is  required  to  preserve  continuity  of 
flow. 

Tho  Gulf  Stream,  on  account  of  its  influences  on  the 
climates  of  the  countries  of  the  Old  World,  to  the  shores 
of  which  its  warm  waters  find  their  way,  and  its  eff"ects  on 
the  meteorology  of  the  North  Atlantic,  as  well  as  on  the 
commerce  between  the  eastern  and  western  continents,  may 
be  regarded  as  one  of  the  most  important  phenomena  con- 
nected with  the  physical  geography  uf  the  globe.  In  this 
connection  may  be  included  what  are  known  as  its  counter- 
currents,  the  most  noted  of  which  is  that  which  comes  from 
Bafiin's  Bay,  and  continues  along  the  coast  of  America, 
depositing  cooler  water  along  the  coast  even  as  far  S.  aa 
the  Florida  Strait.  This  cool  water,  skirting  the  coast, 
modifies  in  a  remarkable  degree  the  climates  of  the  shores 
along  which  it  passes.  It  is  hardly  possible  to  conceive 
the  cfi'ects  which  would  be  produced  along  the  temperate 
regions  of  the  coast  of  the  U.  S.  were  the  hot  waters  of  the 
Gulf  Stream  to  be  thrown  directly  on  our  shores.  They 
are  now  kept  at  a  distance  by  the  inner  cool  counter-cur- 
rent, which  gives  a  well-defined  inner  wall  or  bank  at  a 
distance  of  20  to  100  miles:  and  the  influences  of  the  Gulf 
Stream  are  felt  more  through  the  medium  of  the  atmosphere 
than  through  direct  contact  of  its  waters. 

Such  being  the  general  facts  in  regard  to  the  Gulf  Stream 
and  its  important  influences,  a  brief  history  of  exploration 
and  discovery  in  connection  with  it  may  not  be  without 
some  interest.  Its  influences  were  detected  and  observed 
along  the  coast  of  Europe  many  years  before  the  discovery 
of  America,  and,  according  to  some  historians,  it  is  ap- 
parently well  authenticated  that  the  discovery  of  objects 
i'rom  some  unknown  land  cast  ashore  on  the  Azores,  or  float- 
ing in  the  sea  to  tho  westward,  furnished  evidence  which 
was  eagerly  seized  upon  by  Columbus  as  proof  of  his  theory 
of  the  existence  of  a  western  continent  ;  and  while  he  was 
lingering  in  Spain,  disappointed  and  almost  discouraged 
in  his  eff"orts  to  obtain  assistance  in  his  great  undertaking, 
the  intelligence  of  this  character  that  reached  him  from 
time  to  time  served  to  renew  his  courage  and  strengthen 
his  belief  in  the  correctness  of  his  views. 

A  venturous  Portuguese  pilot,  Martin  Vicenzo,  who  had 
sailed  far  out  to  sea,  had  seen  floating  upon  the  waves  a 
piece  of  wood  ingeniously  carved  with  some  rude  instru- 
ment :  another  pilot,  Pietro  Correa,  found  a  similar  piece 
of  carved  wood  on  the  island  of  Porto  Santo.  Stalks  of 
cane,  "each  joint  of  which  would  hold  several  quarts," 
were  found  on  the  same  shores  ;  and  some  of  the  inhabitants 
of  the  islands  reiic)rted  that  jiine  trees  not  belonging  there 
had  been  driven  ashore  by  the  W.  winds;  at  Cape  de  Verde 
two  large  canoes  had  been  found  whieii  were  supposed  to 
have  been  forced  to  sea  while  going  from  one  island  to  an- 
other ;  and  finally  the  bodies  of  two  men.  difl"ering  in  their 
features  and  color  from  the  Christians,  were  cast  upon  the 
island  of  Flores. 

These  floating  objects  were  supposed  to  have  been  driven 
about  by  the  winds  and  waves  until  they  were  thrown  by 
chance  upon  the  coast  of  Europe;  ami  this  idea  seems  to 
have  impressed  Columbus  with  the  belief  that  the  new  con- 
tinent was  much  nearer  to  that  of  Europe  than  it  is;  and 
in  his  voyage  he  was  oliligcd  to  conceal  from  his  com- 
panions what  surprised  himself — the  great  distance  wliich 
he  found  separating  him  from  the  Old  M'orld,  without  any 
signs  of  the  New. 

The  continual  discovery  of  trees,  fruits,  seeds,  and  other 
objects  on  the  coasts  uf  Norway,  Ireland,  and  Scotland 
years  after  the  continent  of  America  had  become  known, 
led  to  the  conjecture  that  these  objects  were  brought  from 
other  lands  by  the  more  rapid  agency  of  currents;  and 
these  conjectures  have  finally  been  confirmed  by  closer  ob- 
servations and  by  actual  experiments  upon  the  drifting  of 
bodies  thrown  into  the  Gulf  Stream.  The  molucea-beans 
found  on  the  shores  of  tho  Hebrides,  and  regarded  by  the 
common  people  as  curious  ]u-oductions  of  the  sea,  were 
pi-onounced  by  Sir  George  Mackenzie  in  the  year  1675  to 
belong  to  a  tropical  climate,  and  he  indulges  in  some  specu- 
lations with  regard  to  their  having  been  brought  through 
the  North-west  passage.  In  1696  these  beiins  were  iden- 
tified by  another  observer  as  belonging  to  the  island  of 
Jamaica,  where  he  had  seen  and  described  them  in  a  work 
on  the  natural  history  of  that  island.  On  the  coast  of  Nor- 
way similar  curiosities  were  found:  and  the  fishermen  of 
the  western  coast  of  Ireland  and  Scotland  often  discovered 
trees  of  cotton-wood  and  other  unknown  productions  of  the 
tropical  forests.  The  exact  route  by  which  the  seed  or  treo 
was  carried  was  in  a  great  degree  conjectural  until  tho 
general  course  of  the  Gulf  Stream  became  known.  Later 
evidences  of  the  flow  of  this  great  current  from  the  (»ulf 
of  Mexico  to  the  coasts  of  Europe  have  been  derived  from 
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numerous  observations  on  the  driftinj?  of  bottles  and  pieces 
of  wrecks,  which  liave  been  carrie<l  in  a  few  monthn  from 
the  wc!?lern  to  the  eastern  eontinent  ;  and  also  in  the  higher 
temperature  of  the  western  coast  of  Ireland,  caused  by  the 
waters  of  the  stream,  which  retain  sufficient  warmth  to  re- 
produce there  some  uf  the  Algie  of  the  Florida  coast. 

Tn  connection  with  the  discovery  of  America,  this  agency 
of  tlio  (Julf  Stream  in  transporting  through  several  thou- 
sand miles  of  the  ocean  oljjects  belonging  to  a  new  and 
unknown  continent  was  the  more  important  on  account  of 
the  extravagant  ideas  which  were  then  entertained  of  the 
sea  beyond  the  visible  horizon.  It  was  generally  regardecl 
as  a  vast  region  of  durktiess,  which  the  minds  of  the  com- 
mon people  filled  with  imaginary  horrors;  even  the  more 
learned  thouglit  it  impossible  for  ft  vessel  to  return  after 
rootihing  the  opposite  point  of  the  globe,  on  account  of  the 
tendeney  of  the  sea  to  the  antipodes  by  the  force  of  gravity. 
A  nty.-^rerioiis  dread  pervaded  the  minds  of  seamen  with 
regard  to  those  unknown  regions  of  the  earth;  an  expe- 
dition which  had  secretly  departed  from  Lisbon  with  the 
design  of  robbing  Columbus  of  the  glory  of  the  discovery 
of  the  New  World  returned  in  dismay  at  the  horrors  with 
which  their  imaginations  filled  the  expanse  which  seemed 
to  stretch  infinitely  to  the  West.  The  simple  incidents 
therefore  of  familiar  objects  borne  quietly  along  from  the 
vast  unknown  sea,  while  they  were  proofs  of  the  existence 
of  inhabited  lands  to  the  West,  tendcil  also  to  remove  from 
the  minds  of  the  superstitious  seamen  the  prevailing  ideas 
of  the  intermediate  ocean. 

It  is  difficult  to  assign  a  precise  date  to  the  discovery  of 
the  (rulf  Stream  as  a  continuous  current  of  the  ocean.  The 
early  Sp;inish  navigators  did  not  fail  to  notice  those  cur- 
rents of  tho  Caribbean  and  Alexican  sens  in  whicli  the  (rulf 
Stream  current  has  its  origin.  In  his  last  voynge  Columbus 
sailed  from  the  Canary  Islands  to  Hispaniola  in  sixteen 
days  "  with  ])rosperous  wind,  ancl  by  tlie  swift  fall  of  the 
ocean  from  tho  E.  to  tho  W. ;"  and  in  his  voyage  from 
Paria  alung  the  coast  of  iSouth  America  towards  Carthagenn, 
it  is  stated  that  the  "swift  course  of  tho  water  deeeiveil 
both  Johannes  Sarranus,  the  chief  pilot  of  the  governor's 
sliip,  and  all  others,  although  they  made  their  boast  that 
thoy  knew  the  nature  thereof;"  "for  they  iitlirm  that  in 
one  night  they  were  carried  fifty  leagues  beyond  their 
estimations."  "  The  Strait  of  Florida  was  discovereJ  in 
1512  by  Ponce  dc  Leon.  Ho  first  came  upon  tho  island  of 
Bimini.and  soon  afterwards  discovered  the  mainland,  which 
he  called  Florida.  To  find  a  haven  he  kept  sight  of  tho  shore, 
but  his  ships  met  with  so  strong  a  current  that  notwith- 
standing they  were  favored  by  a  fresh  galo  of  wind,  yet 
thoy  couhl  not  stem  it,  and  one  of  tho  vessels  was  carried 
out  to  sea  out  of  sight." 

In  I.^IH,  Cortez,  after  having  been  three  months  in  Mexico, 
flent  messengers  to  inform  the  king  of  Spain  of  his  con- 
quests; he  selected  for  their  pilot  Antonio  Alaminos.  who 
was  already  famous  fr)r  tho  l)oldness  of  his  navigation  in 
the  waters  of  the  New  World,  and  familiar  with  the  coast 
of  Florida  an<l  the  acljacent  islands.  Alaminos  resolved 
to  sail  through  tho  Strait  of  Floriila  and  take  his  course 
Ihenco  to  Spain.  Ho  "took  this  resolution,  concluding  that 
those  currents  must  lead  somewhere,"  "and  iiccordingly 
stood  northward;  ami  it  proved  well,  for,  being  got  safe  out 
of  tho  channel,  he  came  into  the  open  sea.  ami  arrived  safe 
at  San  Ijucar  in  October,  having  sailed  from  Mexico  on  tho 
2r)th  of  July."  Thus,  Alaminos  was  the  first  navigator  who 
followed  tho  (iiilf  Stream  to  Europe;  whether  he  recog- 
nized its  inrtueneo  throughout  his  entire  voyage  or  not,  it 
is  impossible  to  determine. 

Curious  and  interesting  speculations  on  the  currentH  of 
the  Carilibe;in  Sea  and  <lulf  of  Mexico,  written  by  Peter 
Martyr,  in  Ids  DnitiliH  of  ihr  Ormu,  were  tranFlnted  into 
English,  and  publinhed  in  WwkXwyVa  i'nlfrrtiim  »>/  Vnt/nrffH. 
It  appears  from  these  historical  accounts  that  not  only  were 
tho  early  Spanish  navigators  acquaintccl  to  somo  extent 
with  the  currents  of  the  West  Indian  seas,  but  Selmstian 
Cabot  discovered  the  counter-current  which  flows  from  the 
Arctic  sciis  southward  along  the  coast  of  .\merica.  From 
tho  accounts  of  those  navigators,  I*ctcr  Martyr  concluded 
that  the  waters  of  the  globo  were  "driven  about  by  the  in- 
cessant moving  and  impulsion  of  the  heavens,  ami  were  not 
Bwallowed  up  and  eiist  out  agiiin  by  the  breathing  of  Deiti- 
ognrgon,  as  some  imagined  because  they  saw  tho  seas  in- 
crease and  decrease,  flow  and  reflow." 

The  first  delineation  of  tho  Gulf  Stream  on  a  chart  of 
the  Atlantic  of  which  w«  have  any  Unowlcflgo  was  miide 
by  Dr.  Franklin  in  ITiV.i-TO.  from  the  informatiun  eoin- 
munieated  by  ('apt.  Fidger  of  Nantucket,  etnnmnndlng  a 
whaling  vessel  from  that  port.  In  his  aceount  of  this 
ninp  he  writes.  "  Vessels  nr'*  sometimes  retarderl  imil  some- 
times forwardi'd  in  their  vovages  by  currents  at  iiea  which 
are  often  not  i»ercelved."  ''About  the  year  I7flll-7n  there 
was  an  aj^pliealion  made  by  the  hoard  of  otistoniM  at  Hoston 


to  tho  lords  of  the  treasury  in  London,  complaining  that 
the  packets  between  Falmouth  and  New  York  were  gen- 
erally a  fortnight  bmger  in  their  passage  than  merchant- 
ships  from  London  to  Rhode  Island,  and  proposing  that 
instead  of  New  York  for  tho  future  they  should  be  ordered 
to  Newport.  Being  then  concerned  in  the  management 
of  the  American  post-office,  I  happened  to  bo  consulted 
on  the  occasion  ;  and  it  appearing  strange  to  me  that  there 
should  be  such  a  difference  between  the  places  scarce  a 
day's  run  asunder,  especially  when  the  merchant -ships 
are  generally  deeper  laden  and  more  weakly  manned  than 
the  packets,  and  had  from  London  the  whole  length  of  tho 
river  and  channel  to  run  before  they  h-ft  tin*  laml  of  Eng- 
land, while  the  ]»ackels  had  only  to  go  from  Falmouth,  I 
could  not  but  think  the  fact  misunderstood  or  misrepre- 
sented. There  happened  then  to  bo  in  London  a  Nantucket 
sea-captain  of  my  acquaintance,  to  whom  I  communicated 
the  affair.  He  told  me  he  believed  the  fact  to  be  true  ;  but 
tho  difference  was  owing  to  this,  that  the  Rhode  Island 
captains  were  acquainted  with  the  Gulf  Stream,  which 
those  of  the  English  packets  were  not.  '  Wo  are  well  ac- 
quainted willi  tiial  stream,*  said  he,  'because  in  our  pursuit 
of  whales,  whicli  keep  near  the  6i<lcs  of  it,  but  are  not  to  bo 
met  with  in  it,  wc  run  down  along  the  side;  and  frequently 
cross  it  to  change  our  side ;  and  in  crossing  it  have  some- 
times met  and  spoke  with  those  packets  who  were  in  the 
midst  of  it  and  stemming  it.  We  nave  informed  them  that 
they  were  stemming  a  current  that  was  against  them  to  the 
value  of  three  miles  an  hour,  and  advised  them  to  cross  it 
ami  get  out  of  it,  but  they  were  too  wise  to  be  counselled 
by  simple  American  fishermen.  When  the  winds  are  light,' 
be  added.  Mhey  are  carried  back  by  the  current  more  than 
they  arc  forwarded  by  the  wind:  and  if  the  wind  be  good, 
the  subtraction  of  seventy  miles  a  day  from  their  course  is 
of  some  importance.'  I  then  observecl  that  it  was  a  pity 
that  no  notice  was  taken  of  this  current  upon  tho  charts, 
ami  requested  him  to  mark  it  out  for  me,  which  he  readily 
eoTnj)lied  with,  adding  directions  for  avoiding  it  in  sailing 
from  iMiropc  to  North  America.  I  procured  it  to  lie  en- 
graved, by  order  from  the  general  post-office,  on  the  old 
chart  of  the  Atlantic,  at  Mount  and  Page's,  Town  Hill,  and 
copies  were  sent  to  Falmouth  for  the  captains  of  the  pack- 
ets, who  slightid  it,  however;  luit  it  has  since  been  jtrinted 
in  France,  of  which  edition  I  lieielo  annex  a  copy. 

*'  This  stream  is  probably  generated  by  the  great  accumu- 
lation of  water  on  the  eastern  coast  of  America,  between 
the  tropics,  by  the  tracle-winds  which  constantly  blow 
there.  It  is  known  that  a  large  stream  of  water  ten  miles 
broarl,  and  generally  only  three  feet  deep,  has,  by  a  strong 
wind,  had  its  water  driven  to  one  side  and  sustained,  so  as 
to  become  six  feet  deep  while  Ibo  windward  side  was  laid 
dry.  This  may  give  some  idea  of  the  quantity  heaped 
upon  the  -American  coast,  and  the  reason  of  its  running 
down  in  a  strong  current  through  the  islands  into  the  Itay 
of  Mexico,  and  from  thence  issuing  through  the  (iulf  of 
Florida,  and  jn-oceeding  along  the  coast.s  to  the  Ranks  of 
Ncwfoundlaticl.  where  it  turns  off  towards  and  runs  down 
through  the  Western  Islands.  Having  since  crossed  tho 
stream  several  times  in  passing  between  America  and  Ku- 
rope,  I  have  been  attentive  to  sundry  circumstances  relating 
to  it,  by  which  to  luiow  when  (uie  is  in  it  ;  an<l  beside  tho 
gulf-weed  with  which  it  is  interspersed,  I  find  that  it  is 
always  warmer  than  tho  sea  each  side  of  it,  and  that  it 
does  not  sparkle  in  tho  night.  I  annex  hereto  the  obser- 
vations made  in  two  voyages,  and  may  possibly  add  a  third. 
It  will  apjicar  from  them  that  the  thermonioter  may  ho  a 
useful  instrument  to  tho  navigator,  since  currents  coming 
fn»m  the  northward  into  southern  seas  will  probably  bo 
fouu'I  colder  than  the  water  of  those  seas,  as  tho  ctirrcnta 
from  southern  soas  into  nortliern  are  apt  to  bo  warmer."* 
The  chart  drawn  by  Franklin  expresses  exceedingly  well 
the  inner  limits  of  the  (Iulf  Stream  as  wo  now  know  them. 

Tho  second  volume  of  the  Amrn'cnit  PhHi}»*>jihir»l  Tnint- 
avtitmn  iiM  series,  published  in  ITSfi)  contains,  besides  a 
copy  of  the  chart  referreil  to.  tallies  of  tho  observations 
made  iluring  those  voynges;  the  first  is  entitled  "  Observa- 
tions of  the  warmth  of  sea-water,  etc.  by  Fahrenheit's  ther- 
mometer, in  crossing  the  (Julf  Slreiim,  with  other  remarks. 
niaile  on  board  tho  l*ennsylvania  packet,  Cajit.  (b-hnrno, 
bound  from  London  to  PJiiladelidiia  in  April  and  May, 
177.1."  The  second  table  is  entitled  "  Obrrrvations  of  tbo 
warmthofsoa-water.  etc.  by  Fahrenbidt's  tliormomctcr,  with 
other  renmrks.  nmde  on  board  the  Uepriflal,  Ciipt.  Wyeks, 
bound  from  Philadelphia  lit  Kran<'c  in  October  and  No- 
vember, ITTO,"  And  tho  third,  "A  j<turnal  of  a  voyu|{0 
from  the  ebannol  between  France  and  Kn(flnnd  towardti 
America,  l7H,'i."  Tho  temperatnret*  idisDrvod  wore  unrfaoo 
temporaturoN,  and  were  noted  daily,  a»i  well  as  tho  diruntinn 
and  coureo  of  tho  wind.     On  tho  Imt  voyago  an  expori* 
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raent  was  made  to  obtain  the  temperature  at  moderate 
depths  by  bringing  up  water  in  a  bottle  and  a  cask  with 
valves.  The  first  attempt,  with  a  bottle  at  twenty  fathoms, 
unsuccessful,  the   bottle    coming    up    empty - 


the 


second  attempt,  at  thirty-iive  fathoms,  the  bottle  came  up 
full,  and  the  water  it  contained  was  found  to  be  six  degrees 
colder  than  at  the  surface.  On  soundings  off  the  Delaware, 
in  eighteen  fathoms,  a  cask,  with  a  valve  in  the  bottom 
openin-'  inward  and  .another  iu  the  top  opening  outward, 
was  sunk  to  the  bottom  and  then  drawn  to  the  surface,  and 
the  water  it  contained  was  found  to  be  at  68°,  which  was 
twelve  degrees  colder  than  at  the  surface.  In  the  first 
Toya<'e  Franklin  sailed  near  the  axis  of  the  Gulf  Stream, 
fromlon.  60°  38'  and  lat.  37°  (the  latitude  of  Cape  Henry) 
to  a  point  off  the  capes  of  the  Delaware.  In  the  second 
voyage  his  vessel  seems  to  have  kept  S.  of  the  axis,  and 
finally  crossed  the  stresim  in  a  direction  nearly  perpen- 
dicular to  the  coast  at  Cape  May.  The  highest  surface 
temperature  recorded  was  80°.  On  the  voyage  from  Phila- 
delphia to  France  the  Reprisal  struck  the  axis  of  the 
stream  off  the  capes  of  the  Delaware,  and  seems  to  have 
followed  the  middle  of  the  stream  nearly,  the  temperature 
of  the  water  ranging  for  several  days  ten  degrees  above 
that  of  the  air.  The  uncertainty  with  regard  to  the  deter- 
minations of  longitude  in  these  voyages  renders  it  difficult 
to  trace  the  tracks  of  the  vessels  with  accuracy. 

The  journal  of  Dr.  Franklin  on  his  last  voyage  was  kept 
for  him  by  Mr.  Jonathan  Williams,  afterwards  colonel  and 
chief  engineer  of  the  U.  !?.  A.     The  interest  awakened  in 
this  subject  by  these  experiments  led  Col.  Williams  to  con- 
tinue the  investigations  in  subsequent  voyages.     Journals 
of  four  voyages  between  England  and  America,  made  by 
him.  wore  "published  in   the   Trnnsactiona   of  the  American 
Phtlnsophieal  Society  in  1790.    Without  defining  the  limits 
of  the  Grulf  Stream,  Col.  Williams  presented  his  observa- 
tions as  a  found.ation  for  a  theory  of  thermometrical  navi- 
gation, supposing  that  the  temperature  of  sea-water,  even 
at  the  surface,  depended  directly  upon  the  depth,  and  that 
"the  passage  from  deep  to  shoal  water  could  be  discovered 
by  a  regular  use  of  the  thermometer  before  a  navig.ator  could 
see  the^land."  and  that  it  would  be  "  an  easy  thing  to  make 
a  general  survey  of  the  coast  under  water,  more  particu- 
larly than  could  be  done  by  sounding."     In  ISOO  a  paper 
was"  read  before  the  Philosophical  Society  by  Mr.  William 
Strickland  On    the  Use   of  the  Thermometer   in  Navir/atiun, 
giving  the  results  of  observations  made  by  him  during  two 
voyages  across  the  Atlantic.     He  kept  a  daily  and  some- 
times" hourly  record  of   the  temperature  of   the   air  and 
water,  chieHv  with  a  view  of    testing  or  confirming  the 
theory  of  Col.  Williams,  which  had  come  to  his  knowledge 
through  the  Philosophical   Transactioiit.      Mr.   Strickland 
remarks  that  "in  the  outward  voyage  the  subject  appear- 
ing most  worthy  of  attention  is  the  probability  of  a  branch 
striking  off  from  the  Gulf  Stream  in  a  northerly  or  north- 
easterly   direction,    flowing  to  the   E.    of    and    somewhat 
parallel  to  the  Banks  of  Newfoundland  ;"  and  that  "  it  is 
probably  continued  in  about  a  N.  E.  direction,  and  extends 
entirely  across  the  Atlantic  till  it  ultimately  strikes  the 
coasts  "of  Ireland  and  the  Hebrides,  after  having  lost  in  its 
Ion"- course  in  those  northern  latitudes  much  of  its  heat,  and 
at  last  being  reduced  to  the  temperature  of  the  sea  through 
which  it  flows."    He  recommends  the  employment  of  a  ves- 
sel especially  to  explore  this  northern  branch  of  the  Gulf 
Stream  between  lat.  47°  and  60°,  using  the  thermometer  to 
detect  its  limits.     The  remaining  part  of  the  paper  of  Mr. 
Strickland  is  an  attempt  to  prove  the  "  accuracy  of  the 
thermometer  in  ascertaining  a  navigator's  position  at  sea," 
in  which  he  fell  into  the  error  of  Col.  Williams  in  taking 
the   phenomena  of  the    temperature  of  the    Gulf  Stream 
waters  along  the  coast  of  America  as  general  phenomena 
applicable  to  any  part  of  the  globe,  and  supposing  that 
the  thermometer  might  with  safety  be  used  by  mariners  to 
indicate  the  approach  to  dangerous  coasts. 

Tables  of  observations  on  the  winds,  the  currents,  the 
Gulf  Stream,  the  comparative  temperature  of  the  air  and 
water,  etc..  made  in  the  North  .Atlantic  during  twenty-six 
voyages  to  and  from  Europe  (principally  between  Philadel- 
phia and  Liverpool),  between  the  years  1799  and  1S17,  in- 
clusive, by  John  Hamilton,  were  published  in  the  American 
Philosophical  Transactions  in  1825  (vol.  ii.  new  series).  In 
these  tables  the  direction  of  the  wind  and  the  direction  and 
velocity  of  the  currents  are  given  for  the  different  months 
in  the  year,  and  also  the  temperature  of  the  air  and  water 
near  the  axis  of  the  stream.  The  average  temperature  of 
the  water  on  soundings  off  the  capes  of  the  Delaware.  St. 
George's  Bank,  and  on  the  coast  of  Ireland  for  the  differ- 
ent months  of  the  vear,  were  also  given.  The  conclusions 
to  which  Capt.  Hamilton  arrived  were,  that  it  was  impos- 
sible to  define  the  limits  of  the  current  of  the  Gulf  Stream, 
owing  to  the  variable  influence  of  the  wind  ;  that  after  it 
passes  the  tail  of  the  Grand  Bank  of  Newfoundland  the 


main  stream  proceeds  to  the  southward,  while  several  rami- 
fications, generally  not  very  strong  iu  their  currents,  branch 
off  to  the  N.  E.,  and  from  that  to  the  E.,  with  counter-cur- 
rents in  the  intermediate  spaces;  that  "on  both  sides  of 
the  Gulf  Stream  a  counter-current  running  in  the  opposite 
direction  is  met  with;"  that  "by  the  frequent  use  of  the 
thermometer  the  navigator  may  always  discern  when  ho 
touches  upon  the  Gulf  Stream,  and  t.ako  advantage  of  its 
current  or  show  its  influence."  Capt.  Hamilton  further  re- 
marks :  "  I  was  for  a  long  time  almost  induced  to  conclude 
that  some  of  these  currents,  particularly  those  which  pro- 
vail  between  the  coast  of  Newfoundland  and  Europe,  were 
periodically  running  half  the  time  in  ouo  direction  and 
half  the  time  in  the  other,  and  the  foregoing  tables  seem  to 
streno-then  this  conclusion,  except  the  counter-currents  near 
the  edge  of  the  Gulf  Stream.  In  February  and  March  Iho 
set  seems  to  be  southerly,  with  a  single  exception,  from  lat. 
41°  to  48°.  In  April,  o"n  the  parallels  between  4S°  and  60° 
and  longitudes  13°  and  26°.  its  direction  was  northerly, 
while  at  other  times,  from  lat.  48°  to  52°,  Ion.  14°  and  29°, 
it  set  to  the  southward.  In  May,  between  lat.  49°  and  Ion. 
16°  and  24°  the  set  was  invariably  to  the  northward.  In 
June  always  southerly,  and  alwiiys  strong;  in  July,  Aug- 
ust, and  September  southerly.  When  the  current  from  the 
northward  prevailed  to  any  great  extent,  a  set  in  the  oppo- 
site direction  near  the  Bank  of  Newfoundland,  and  on  the 
W.  coast  of  Ireland,"  was  always  observed.  "  On  the  N. 
side  of  the  Gulf  Stream  the  temperature  of  tho  water  is  10° 
higher  than  tho  surrounding  ocean.  On  the  S.  side,  5°  ; 
the  difference  is  greater  in  the  winter  than  in  summer.  On 
the  coast  of  Ireland  the  thermometer  is  of  very  little  use^in 
indicating  soundings,  the  water  seldom  falling  over  3°." 
The  difference  in  tho  temperature  of  the  water  in  tho  Gulf 
Stream  and  its  counter-currents  was  considered  to  bo  very 
small,  if  there  was  any  at  all,  and  the  breadth  of  the  latter, 
particularly  on  the  southern  edge  of  the  Gulf  Stream,  in- 
considerable. 

"The  gulf-weed  is  no  mark  by  which  the  stream  can  be 
distin,"-uished,  as  it  is  met  with  in  great  quantities  through- 
out the  middle  latitudes,  to  the  westward  of  the  Azores  and 
N.  of  the  Bermudas.  It  will  be  found  uniformly  the  case 
that  tho  water  is  much  colder  on  banks  than  on  soundings 
shelving  gradually  from  the  land.  In  summer  the  difter- 
ence  of'temperature  of  the  water  on  and  off  soundings  on 
the  coast  of  America  is  not  so  great  as  at  other  seasons  of 
the  year;  and  on  the  edge  of  soundings  it  will  mostly  be 
found  to  be  colder  than  in  shoaler  water.  The  irregularity 
of  the  courses  the  Gulf  Stream  pursues,  together  with  its 
undefined  limits,  all  of  which  are  considerably  changed  by 
the  prevailing  wind,  renders  it  impossible  for  a  person  to 
know  when  he  is  in  it  unless  the  thermometer  be  used. 

The  publication  of  the  chart  of  the  Gulf  Stream  by  Frank- 
lin in  England  led  to  numerous  observations  on  its  extent, 
velocity,  and  temperature  by  both  public  and  private  ves- 
sels of" Great  Britain;  the  results  of  which  were  collected 
and  digested  by  Major  James  Renncll,  F.  R.  S..  and  pub- 
lished after  his  deat'h  bv  his  daughter.  Lady  Rodcl,  in  1832, 
in  a  work  entitled  -1"  Investigation  of  the  Currents  o)  the 
Atlantic  Ocean,  and  of  those  n-hich  prevail  between  the  Indian 
Ocean  and  the  Atlantic.  This  work  is  accompanied  by  an 
atlas  containing  elaborate  charts  of  the  currents  ot  the 
North  Atlantic,  and  representing  the  observations  of  diflcr- 
cnt  navigators,  chieflv  in  the  service  of  the  British  admi- 
ralty. Notwithstanding  the  great  number  of  observations 
placed  at  his  disposal.  Major  Renncll  concludes  that  from 
a  want  of  svstem  in  the  observations,  which  form  a  collec- 
tion for  thc'most  part  of  isolated  and  unconnected  facts  or 
statements,  made  bv  different  observers  at  different  seasons, 
and  from  errors  in" the  determination  of  longitudes  where 
the  o-reater  part  of  the  stream  from  America  to  Europe  lies 
E  and  W  ,  it  was  impossible  in  the  stale  of  knowledge  at 
that  time  to  say  where  the  borders  of  tho  Gulf  Stream  were ; 
and  notwithst,anding  all  attempts  to  arrange  a  line  of  pas- 
sa"-e  from  Europe  to  America,  a  ship  might  have  the  cur- 
rent against  her  during  nearly  half  of  her  voyage,  that 
part  of  the  stream  Iviug  between  the  Strait  of  Florida  and 
Cape  Hatteras  was  better  determined,  but  "  no  portion  was 
less  known,  and  which  ought  to  have  been  better  known, 
than  that  lying  between  Cape  Hatteras  and  tho  Banks  of 
New  York'and  St.  George."  The  observations  discussed 
by  Major  Renncll  were  surface  observations,  and  the  appa- 
rent course  and  breadth  of  tho  stream  were  influenced  by 
the  winds  and  other  causes  prevailing  at  the  time  of  ob- 
servation. The  central  line  or  axis  was  wholly  undeter- 
mined E.  of  Cape  Hatteras.  and  the  borders  only  approxi- 
matelv  ascertained.  Major  Renncll  suggested  the  method 
of  bringing  up  water  from  different  depths  in  determming 
the  temperTxtures.  for  the  purpose  of  ascertaining  the  thick- 
ness of  the  stratum  of  warm  water;  but  the  possibility  ol 
the  axis  of  the  stream  .and  its  real  course  and 
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breadth  by  cross-sections  of  deep  temperatures  does  not 
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seem  to  have  impressed  him  nor  the  various  nari;;ator8 
from  whom  he  Jerivcs  hi?  iuformatiou.  His  work,  how- 
ever, was  the  most  valuable  collection  of  rt-suU.s  that  had 
yet  been  made,  and  his  general  eonclusi<»ns  and  deductions, 
the  result  of  many  years'  labor,  and  derived  from  a  great 
mass  and  variety  of  observations,  furnished  the  most  reli- 
able information  we  possessed  of  the  tiulf  .Stream  bej-ond 
the  limits  of  our  own  coaat.  Aecepting  the  explanation  of 
Dr.  Franklin  with  regard  to  the  cause  of  the  tlulf  Stream, 
Major  Kennell  cites  many  instances  to  prove  the  effect  of 
wind  constantly  blowing  in  ono  direction  in  producing  a 
surfaL'o  drift,  which  on  meeting  with  the  resistance  of  a 
coast  causes  a  hcayiing  up  of  the  waters.  The  most  noted 
instance  is  that  of  the  Gulf  of  Guinea,  where,  according  to 
frequent  observations  of  Ca])t.  Laws:>n,  the  water  in  the 
Bight  of  Benin  is  elevated  five  or  six  feet  above  its  ordi- 
nary level  by  the  S.  W.  wind>.  In  support  of  this  theory 
concerning  the  origin  of  the  Gulf  Stream,  ho  states  that 
there  is  an  inset  through  every  i>assago  into  the  Carib- 
bean Sea,  caused  by  the  trade-winds,  except  that  between 
Cuba  and  Yucatan,  where  the  current  flows  into  the  Gulf  of 
Mexico.  This  current  is  divided^me,  tho  main  branch, 
flowing  around  the  (ailf  to  the  westward,  and  tho  other 
flo\viug  directly  to  the  outlet  between  Florida  and  tho  Ba- 
hamas. 

The  Gulf  Stream  is  thus  described  by  Major  Rennell : 
"  The  Florida  Gulf  Stream  is  well  known  to  issue  from  the 
Gulf  of  Mexico,  whose  water?,  a','f|uiring  a  higher  level  by 
accumulation,  are  discharged  with  great  force  and  velocity 
through  the  channel  between  the  southern  cape  of  Florida 
and  the  island  of  Cuba,  and  being  subsequently  opposed  in 
front  by  the  Bahama  Archipelago,  and  its  banks  and 
shoals,  turns  northward  along  the  coast  of  Xurtli  America, 
following  it  at  no  great  distance,  until  it  is  again  opposed 
by  the  banks  of  Xantucket  and  St.  (Jeorge,  which  advance 
far  into  the  o:;ean  from  tho  shores  of  New  York  and  New 
Kngland.  These  turn  it  so  decidedly  from  tho  coast  that 
it  never  returns  to  it,  but  perseveres  in  its  newly-acquired 
eastwardly  course  through  the  Atlantic,  passing  over  or 
near  the  tail  of  tlie  (Jreat  Bank  of  Newfoundland,  and  to 
a  point  several  degrees  iiey<)n'l  it,  when  the  stream  from 
the  Hudson's  and  Davis's  Straits  appears  to  give  it  a  cast 
to  the  southward.  At  this  point,  although  it  has  mailo  a 
course  of  more  than  '20iH)  tniles.  it  still  preserves  a  velocity 
of  one  mile  and  a  quarter  per  hour,  as  also  a  temperature 
of  Beven  to  ten  degrees  of  Fahrenheit's  thermometer  above 
tho  summer  temperature  of  tho  surrounding  ocean."  The 
stream  was  supposed  by  Major  Ueiinell,  though  from  what 
he  acknowledged  to  be  insufftcient  data,  to  folloio  the  coast 
bt:tw»en  Cape  Hatterasanrl  Nantucket  in  tho  same  manner 
that  it  does  along  the  coost  of  Georgia  ami  tho  Carolinas. 
The  axis  of  the  stream  ho  su]»posed  to  lie  towards  tho 
western  side  rather  than  in  tho  middle.  Tho  velocity,  ac- 
coriling  to  his  deductions,  varies  with  tho  seasons,  depend- 
ing on  the  prevalence  and  strength  of  the  trade-winds, 
and  is  greatest  in  the  Strait  of  Florida  in  tho  months  of 
July.  August,  and  September,  tho  maximum  being  'JO  to 
120  miles  per  day.  The  mean  rate  above  tho  narrowest 
part  of  the  strait  is  44  miles  per  day;  and  between  the 
narrowest  part  of  tho  strait  and  the  opening  Into  the  ocean 
the  mean  rate  of  motion  in  those  months  is  IliO  miles,  and 
82  miles  per  day  for  IHO  miles  northward;  and  at  a  dis- 
tance of  1100  miles  from  the  strait,  or  at  a  point  where  a 
lino  from  Bermuda  to  Halifax  crosses  the  stream,  its  ve- 
locity is  commonly  48  miles  per  day.  At  itn  outlet  from 
the  .Strait  of  Florida, tho  breadth  of  the  stream  is  10  miles; 
off  tho  coast  of  Georgia,  fiO,  and  opposite  Cape  llaltcras, 
7j  miles  ;  its  inner  edge  at  Cape  Hatteras  is  reported  to  bo 
24  miles  to  tho  S.  E.  of  the  cape  and  in  00  fathoms  depth 
of  water.  The  mean  velocity  is  understood  to  be  from  2\ 
to  ;{  miles  per  hour  from  tho  straits  to  Cupe  Hatteras.  "  At 
Capo  Ilatteras  the  coast  falls  back  suddenly  from  the  N.  K. 
to  the  W.  of  N.,  and  tho  western  border  of  tho  stream  ex- 
pands on  that  side,  and  takes  a  more  northerly  direction, 
whilst  the  main  body  contituies  its  former  course  to  a  con- 
siderable distance,  hut,  meeting  tho  Nantucket  and  St. 
George's  Bank,  it  Is  turned  off  to  seaward,  and  novor  after- 
wards approaches  any  land." 

When  first  turned  from  the  coast  tho  central  part  nf  the 
stream  takei^  a  direct  eastwardly  course,  and  finally  to 
the  southwarrl  of  ]].,  at  the  same  time  expanding  t»  a  vast 
breadth.  After  passing  tho  Hunks  of  Nantucket  ami  St. 
Goorgo  it  continues  through  the  Allanf  io  in  an  K.  northerly 
courso  to  the  distance  of  l.iOO  milps,  <>r  to  Ion.  4;{*^— 11"^,  lat. 
41*^-  H°.  From  this  point  its  course  changes  from  K., 
northerly,  to  K.  and  S.  K..  and  finally  soiitliward.  This 
latter  part  of  its  course  embrnees  about  .')70  miles,  com- 
pleting a  course  of  ilOfil)  miles  from  the  tJulf  of  Mex'ico. 
No  trace  of  the  current  .'^.  of  tim  Azores  has  been  founri, 
but  the  observations  of  I'Vanklin  and  others  show  the  ox- 
istenee  at  times  of  warm  watiT  which  may  be  traced  to  tho 


Oulf  Stream.  A  part  of  tho  Gulf  Stream  600  miles  in  ex- 
tent, between  50° and  01°  Ion.,  is  almost  wholly  unknown; 
neither  its  direction,  velocity,  nor  temperature  having  been 
observed.  The  width  of  the  stream  at  any  point  is  varia- 
ble; on  a  line  from  Bermuda  to  Halifax  the  variation  is 
from  UO  to  '<i20  miles,  according  to  numerous  surface  ob- 
servations made  by  Mr.  Napier  and  others  in  the  passage 
along  this  line.  These  variations  appear  also  to  be  sudden. 
Ten  crossings  of  the  stream  between  Ion.  03°  and  72°  W. 
arc  reported  by  Major  Kennell,  in  all  of  which  except  ono 
the  surface  temperatures  were  recorded  in  detail.  Five  of 
these  crossings  were  made  by  Mr.  James  Napier  in  II.  M. 
ship   Newcastle  in  tho  years   1S20  and   1821,  and   by  Mr. 

B during  the  same  years  nearly  on  the  same  meridian, 

giving  good  opportunities  for  determining  the  breadth  of 
tho  warm  water.  The  least  breadth  found  on  the  line  from 
Bermuda  to  Halifax  was  1 10  miles,  and  the  greatest  ;i20 — 
tho  northern  limit  changing  generally  less  than  tho  south- 
ern. 

In  crossing  the  stream  in  1S21,  Mr.  Napier  noticed  that 
after  passing  through  Gulf  water  with  a  temperature  of  70° 
for  a  distance  <»f  .'id  miles,  he  came  into  wjiter  of  00°  tem- 
perature, which  continued  32  miles,  where  the  temperature 
again  rose  to  70°.  He  observed  that  the  water  of  tho 
higher  temperature  was  very  much  agitated,  having  every 
appearance  of  a  current,  but  in  tho  "cooler  vein"  tho 
water  was  smooth.  Three  traverses  of  tho  stream  wero 
made  in  the  month  of  May,  1S21.  along  this  line:   viz.  the 

above  traverse  of  Mr.  Napier  and  two  by   Mr.  B ,  all 

within  20  miles  of  longitude:  the  variation  in  breadth  was 
G2  miles,  and  warm  water  was  found  in  a  higher  latitude 
than  at  any  other  period.  From  these  results  Maj.  Ken- 
nell estimates  tho  extreme  breadth  of  tho  stream  at  this 
point  to  be  390  miles.  This  extreme  breadth  is  attributed 
to  the  overflowings  of  tho  stream,  which  are  to  be  traced 
to  the  irregularities  in  velocity  at  the  origin  rather  than  to 
the  seasons. 

The  genera!  results  of  the  inquiries  of  Maj.  Kennell  in 
regard  to  temperatures  may  be  summed  up  as  follows  :  Tho 
maximum  temperature  of  the  Gulf  of  Mexico  is  80°  at 
the  entrance  to  the  Strait  of  Florida,  which  is  8°  higher 
than  the  ocean  temperature  in  the  same  latitude.  From 
this  point  to  Cape  Ilatteras  the  mean  velocity  in  summer 
is  77  miles  per  day.  The  difference  in  latitude  is  11°,  and 
the  Gulf  water  loses  in  its  passage  3°  F.  The  ocean  water 
is  G°  F.  lower  at  Cape  Ilatteras  than  in  the  latitude  of  Capo 
Florida.  From  Capo  Ilatteras  to  the  point  where  a  lino 
from  Bermuda  to  Halifax  crosses  the  Gulf  Slrcara.  a  dis- 
tance of  000  miles,  the  loss  of  temperature  is  2°  F.,  and 
the  difference  of  latitude  4°,  the  mean  velocity  being  50 
miles  per  day.  From  the  latter  point  to  lat.  43^,  Ion.  431, 
a  distance  of  O.'jO  miles,  the  velocity  is  about  40  miles  per 
day,  the  increase  in  latitude  4°,  and  the  loss  of  temperature 
6A°  F. ;  and  finally  to  the  neighborhood  of  the  Azores,  a 
distance  of  .'■)70  miles,  the  temperature  diminishes  3°,  tho 
velocity  diminishes  to  20  miles  per  day;  the  latitude  in 
this  last  interval  diminishes  21°.  Thus  in  running  about 
3000  miles,  from  the  parallel  of  21°  to  13°,  the  temperaturo 
is  diminished  about  13^°,  from  S0°  to  725°  F.,  and  the  lime 
occupied  is  about  7S  days.  The  data  upon  which  the  time 
is  calculated  are  tho  mean  velocities  of  tho  stream  in  summer 
between  the  different  points.  About  livoand  a  half  months 
are  required  for  the  waters  of  the  Gulf  Stream  to  reach  tho 
coast  of  Franco. 

The  observations  of  the  U.  S.  Coast  Survey  having  fur- 
nished the  means  of  calculating  not  only  the  volume  of 
warm  water  which  is  carried  by  the  Gulf  Stream  from  the 
tropics  to  the  North  Atlantic  and  the  Arctic  regions,  but  also 
the  amount  of  heat  which  is  thereby  transferred,  .Mr.  James 
Croll  cHtinnites  that  133, H|0.32O,tH)0, 1)00  cubic  feet  of  water 
are  daily  conveycil,  ami  the  qiiantitv  of  heat  in  fuot-puunds 
transterVed  amounts  prr^l.,i/  to  1.. I, y:.U,300, 000,000.000,000 
— a  quantity  of  heat  sufficient  to  melt  daily  a  mass  of  east 
iron  as  largo  us  Mount  Washington.  This  heat  is  ilistribut- 
cd  over  Western  Kurope  and  a  jiortiou  of  the  Arctic  re- 
gions, producing  the  marked  tiiffereuces  in  elimalo  ami 
temperature  which  are  there  observed  us  oumpured  with 
points  of  the  sami'  latitudes  (tn  tho  American  continent. 

ErpforntioHH  »/  th*  (%mnt  .S'liiTfv.— From  the  preceding 
brief  history  of  the  progress  of  iliseuvery  willi  regard  to 
the  GulfStream.it  will  be  perceiMd  that  even  for  the  pur- 
poses of  navigation  it  was  hut  imperfectly  known  as  lato 
an  IS42,  especially  that  part  lying  along  "ur  coast  frtun  tho 
Gulf  of  .Mexico  (o  Nantucket.  It  is  this  portion  of  (ho 
stream  to  which  llw  name  of  (iitt/  Strrnm  properly  belongs; 
and  having  the  swiftest  current,  and  lying  as  it  does  in 
such  a  manner  (hat  all  (ho  oommrrce  of  our  country  must 
cross  it  or  sail  within  its  influence,  a  thorough  knowleilgo 
of  its  limits  and  charaeteriKties  is  of  the  first  importance. 
When  the  explorations  wero  commenced  in  lSI|-i;>,  this 
part  of  the  Gulf  Stream  was  imperfe*'tly  known,  while  tho 
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interests  of  commerce,  of  science,  and  every  consideration 
for  the  safety  and  welfare  of  navigators  called  for  its  thor- 
ough and  systematic  investigation.  A  report  urging  the 
lords  of  the  admiraltv  to  undertake  the  work  was  made  by 
Admiral  Sir  Francis  Beaufort  in  1S42,  in  which  it  was  stated 
that  to  make  a  complete  or  even  creditable  exploration 
would  require  '■  very  powerful  means,  considerable  time, 
and  consiueuous  talents."  The  importance  of  an  examina- 
tion of  the  great  rivers  emptying  into  the  Atlantic,  to 
whose  influence  the  Gulf  Stream  was  attributed,  was  sug- 
gested, and  a  detailed  plan  given  for  the  survey  of  the 
stream  from  the  Gulf  of  Mexico  to  the  shores  of  Europe. 
This  pkan  proposed  the  employment  of  three  steam  vessels 
and  one  sailing  vessel ;  one  of  the  steamers  to  remain  in 
the  Gulf  of  Florida  for  the  purpose  of  keeping  a  constant 
record  of  the  velocity  and  temperature  at  that  point,  the 
sailing  vessel  to  drift"along  the  axis  of  ihe  stream,  and  the 
other  "two  steamers  to  operate  from  the  centre  to  the  edges 
in  conjunction  with  the  sailing  vessel.  The  report  sug- 
gested that,  should  their  lordships  be  inclined  to  adopt  the 
undertaking,  they  should  invite  the  Roy.al  Society  and  other 
learned  bodies  to  suggest  any  inquiries  which  might  soem 
to  bo  connected  with  fhis  great  problem,  and  expresses  the 
conviction  that  an  enterprise  of  such  magnitude  and  im- 
portance, if  undertaken  with  less  ample  means,  would  end 
in  disappointment  and  bootless  expense.  The  work  here 
su.o-t»ested  was  undertaken  along  that  portion  of  the  stream 
adjacent  to  the  coast  of  the  U.  S.  by  Prof.  A.  D.  Bache  on  his 
accession  to  the  control  of  the  U.  S.  Coast  Survey  in  1S44. 
To  his  conspicuous  talents  and  untiring  Industry  and  per- 
severance we  are  indebted  for  the  development  of  the  most 
interesting  characteristics  of  this  part  of  the  stream.  The 
work  extended  over  a  period  of  nearly  sixteen  years,  the 
explorations  being  conducted  under  his  direction  by  officers 
of  the  U.  S.  navy,  among  whom  may  be  mentioned,  as  dis- 
tinguished in  this  as  well  as  in  other  fields  of  duty,  Bache, 
Davis,  Sands,  Berryman,  Craven,  Febiger,  Murray,  and 
Wainwright. 

The  plan  of  exploration  of  Prof.  Bache  was  to  run  sec- 
tions for  soundings  and  deep-sea  temperatures  across  the 
stream  at  various  points,  by  which  not  only  the  limits  of 
the  warm  waters  of  the  stream  would  he  defined  at  the  sur- 
face and  at  various  depths,  but  also  the  form  of  the  bottom 
of  the  sea  along  its  path.     Numerous  sections  were  run  in 
this  manner,  which  resulted  in  the  discovery  that  the  stream 
is  divided  from  its  initial  point  in  the  Strait  of  Florida, 
throughout  its  whole  extent  along  the  coast  of  the  U.  S., 
into  alternating  bands  of  warm  and  cool  water;  and  fur- 
ther, that  the  bands  of  cool  water  are  produced  by  the  for- 
cing to  the  surface  of  the  cool  underlying  water  of  the 
ocean  by  submarine  ranges  of  mountains  running  in  lines 
generalfy  parallel  to  the  coast.     The  inner  edge  of  the 
stream  occurs  where  there  is  an  abrupt  descent  of  the  bot- 
tom from  soundings  of  moderate  depths  to  the  deep  waters 
of  the  ocean,  this  feature  being  so  marked  as  to  be  called 
the  cold  wall.     The  published  reports  of  the  Coast  Survey 
give  maps  of  the  stream  indicating  the  bands  and  the 
courses  of  these  ranges  of  submarine  elevations.     It  was 
found   impracticable  to  determine  the  depths   across  the 
stream  except  near  its  origin,  owing  to  the  great  depth  and 
the  velocity  of  the  current;  and  it  is  a  somewhat  remark- 
able factthat  the  existence  of  the  depressions  and  elevations 
at  the  bottom  of  the  sea,  determined  in  these  explorations 
by  the  deep-sea  thermometer,  furnished  the  first  evidence  of 
the  existence  of  such  inequalities  in  advance  of  the  sound- 
ing-line and  plummet.     These  explorations  of  the   Gulf 
Stream  by  Prof.  Bache  constitute  one  of  the  most  import- 
ant contributions  to  the  physical  geography  of  the  sea  of 
modern  times.    For  the  first  time  during  these  explorations 
specimens  from  the  deep  sea-bottom  were  procured  and  ex- 
amined. 

A  notice  of  the  Gulf  Stream  would  be  incomplete  with- 
out some  reference  to  its  meteorological  characteristics. 
The  effect  of  the  transfer  of  w.arm  water  in  a  continuous 
stream  from  the  tropics  to  the  poles  makes  its  path  a  region 
of  violent  storms.  It  may  indeed  be  said  that  there  is  an 
aerial  band  of  cloud  and  mist  continually  overhanging  the 
stream,  in  which  the  electric  and  other  changes  duo  to  the 
changes  of  heat  play  a  conspicuous  part,  making  it  a  region 
of  violent  gales  and  heavy  seas,  from  which  ships  seldom 
escape  without  damage,  and  in  which  many  annually 
founder,  while  others  are  driven  far  from  their  courses.  Its 
hithiences  in  modifying  the  oliinnto  of  the  western  coast  of 
Europe  are  In  marked  contrast  with  the  cffoots  on  the  N.  E. 
coast  of  America  of  the  cold  current  from  the  Arctic  regions 
which  flows  from  Baffin's  Bay.  W.  P.  TROwnRlnoE. 

Cilllf"Weed  (Soi-r,aasiim  i-iih/are  and  bacci/eriim),  sea- 
weeds found  floating  in  great  areas  in  various  parts  of  the 
ooean.  eapeoially  in  what  arc  called  the  Sargasso  seas,  of 
which  the  most  extensive  is  near  the  Aeores.  It  la  also 
found  floating  in  the  Gulf  Stream,  whence  the  popular  name. 


Gu'lich,  tp.  of  Clearfield  cc,  Pa.  Pop.  601. 
Gull,  a  name  given  to  many  web-footed  sea-birds  of 
the  family  Larida;  and  of  the  genera  Larva,  Blaslpua, 
('/(roifocephahu,  Kiesa,  Papvpliihi,  Leslris,  etc.  The  terns, 
too.  are  popularly  known  as  gulls,  which  they  resemble  in 
habits  and  appearance.  On  the  N.  E.  coasts  of  British 
America  great  numbers  of  young  gulls  are  salted  down  for 
food.  Their  feathers  and  eggs  also  are  extensively  gath- 
ered. The  species  are  very  numerous.  The  Larus  camit 
is  the  most  common  in  Europe.  The  L,  mariniiBf  or  great 
black-backed  gull,  is  one  of  the  very  largest  of  the  species. 
In  the  U.  S.  many  gulls  visit  the  lakes  and  rivers  far  inland, 
and  often  breed  there. 

Gull  (Sir  W1LH.IM  Withey),  B.iBT.,  M.  D.,  I).  C.  L., 
F.  R.  S.,  b.  in  Thorpe-le-Soken,  Essex,  Eng.,  Dec.  31, 1816, 
passed  M.  B.  in  IS-tl  and  M.  D.  in  1846  at  the  I'niversity 
of  London  ;  was  professor  of  physiology  at  the  Royal  In- 
stitution  1847-49,  and  for  many  years  was  a  lecturer  at 
Guy's  Hospital;  won  a  baronetcy  by  his  skill  in  attending 
the  prince  of  Wales  in  a  fever.    Author  of  works  on  cholera, 
paralysis,  hypochondriasis,  and  abscess  of  the  brain. 
Gul'ledges,  tp.  of  Anson  co.,  N.  C.     Pop.  1519. 
Gul'liver  (John-  Putn-am'),  D.  D.,  b.  in  Boston,  Mass., 
May  12,  1819 ;  graduated  at  Yale  in  1S40  ;  held  a  Congre- 
gational pastorate  at  Norwich,  Conn.,  1846-65;  pastor  of 
the  New  England  church,  Chicago,  1865-68  ;  president  of 
Knox  College,   Galcsbui-g,  111.,  1S6S-72;  became  in  1872 
pastor  of  the  First  Presbyterian  church,  Binghamton,  N.  Y. 
Gum  [Lat.  gmnmi],  a  name  somewhat  vaguely  applied 
to  many  concrete  vegetable  juices,  chiefly  to  such  as  are 
neither"  oily  nor  resinous.     The  gums  proper  consist  (ac- 
cording to  Gucrin)  essentially  of  arabin  (Ci2H220n.  found 
in  gums  arable  and  Senegal),  of  cerasin  (cherry,  plum,  and 
peach  gum),  of  bassorin  (the  mucilaginous  principle  of 
Bassora  gum  and  of  tragacanth).     Arnbhi  has  mildly  acid 
properties;  is  soluble  in  hot  or  cold  water,  forming  mu- 
cilage :  is  precipitated  by  alcohol  or  suhacetate  of  lead  ;  is 
coagulated  by  borax  ;  and  is  believed  to  exist  in  gum  arabio 
in  combination  with  small  proportions  of  alkalies  and  alka- 
line   earths.     It    is    isomeric    with    cane-sugar.     Bassorin 
swells,  but  does  not  perfectly  dissolve,  in  water,  with  which, 
however,  it   may  be  rubbed  into  a  very  adhesive  paste, 
which  cannot  bo  called  a  solution,     Ctniain  much  rcsem- 
bles  it,  but  has  somewhat  diff'erent  chemical  reactions.    The 
principal  gums  are  the  following  :  GfM  Ar.ieic  is  mainly 
the  product  of  Acacia  Vcreh;  but  is  in  part  the  product  of 
.4.  Xilotica  and  of  other  thorny  trees  and  shrubs  of  the 
genus,  found  throughout  a  very  large  part  of  Africa  and 
in  portions  of  Asia.     That  from  the  Nile  valley  is  the  Tur- 
key gum  of  commerce;  Barbary  gum  comes  mostly  from 
Mogadore.  and  is  of  two  kinds — one  (identical  with  Turkey 
gurn)  grows   in    Morocco,  etc.,  and  the    other  is  brought 
from  the  Soudan  by  caravans,     Grsi  Senegal  is  closely 
allied  in  character  to  the  above,  is  identical  in  its  uses,  and 
is  the  product  of  several  trees  of  the  genus  .4c«c)n,  growing 
in  Western  Africa.      Galam  gum  is  a  name  given  to  some 
of  the  best  varieties  of  gum  Senegal.     Much  of  the  gum 
arable  of  commerce  is  really  from  Senegal.     India  gum  is 
mostly  produced  in  Africa  and  Arabia,  and  finds  its  way  to 
Bombay  in  Arab  vessels.     Cape  gum  was  formerly  brought 
from  South  Africa,  and  Australia' has  supplied  some  of  the 
gum  of  commerce.    Gum  Mezqvite,  from  Algarobia  glnndn- 
Insa,  a  thorny  leguminous  shrub  of  the  dry  regions  of  Mex- 
ico and  the  adjacent  parts  of  the  U.  S.,  is  closely  analogous 
to  gum  arable,  but  its  principle  is  not  precipitated  by  borax. 
Tragacanth  is  the  gummy  exudation  which  appears  spon- 
taneously or  upon  the  Incised  bark  of  Astragalui  verus  and 
other  species  of  that  genus,  order  Leguminosffi.  (See  Traga- 
canth.)    Bassora  guji,  from  Pcrsi.a,  combines  the  princi- 
ples arabin  and  bassorin.     The  plant  which  produces  it  Is 
not  known,  but  is  supposed  to  be  an  Ash-ngalua.     Besides 
the  true  gums,  many  other  somewhat  similar  products  are 
I  popularly  known  as  gums.  (See  Gum-Resins.) 

C'«£s.-^The  true  gums  above  enumerated  are  used  in  the 
!  arts  as  sources  of  Mucilage  (which  sec)  ;  in  medicine  they 
are  demulcent;  they  are  employed  in  pharmacy  in  making 
troches  ant)  pills ;  in  confootlonery,  for  the  basis  of  many 
;  pastes  and  confections;  in  ealloo-printlng,  in  preparing 
inks,  in  making  sizes,  and  other  stiflening  preparations, 
they  have  also  an  extended  use:  but  Dextkine(  which  see), 
I  or  British  gum,  has  in  part  taken  their  place.     Most  ex- 
i  perimcnters  have  concluded  that  the  gums  are  entirely  In- 
nutritioua,  but  this  oonoluslon  is  perhaps  open  to  some  ques- 
tion, Chas.  W.  Greene. 

Gumbin'nen,  town  of  Prussia,  in  the  province  of  East 
Prussia,  on  the  Pissa.  It  was  founded  in  17.'12  by  Frederick 
the  Great,  who  received  and  settled  hero  tho  Protestants 
from  SaUburg  who  emigrated  oa  account  of  religious  per- 
secutions.    Pop.  9O80, 
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Gum'bo  (Gombaftd,  Okra)^  tho  HifitJicHM  eieiilenttuij  a 
pliint  tit'  the  order  Mjilvacetip,  native  (if  tlie  West  Indie?, 
niiJ  largely  euiti\ated  in  tlie  Southern  States  and  in  most 
warm  countries  iVtr  its  mucilaginous  jiorls.  which  aro  ex- 
cellent in  SOU]),  and  arc  often  cooked  and  served  up  with 
hutter  or  ]>iekled.  The  (lombo  mttnqtn'  is  the  Ilihim-uM  tnim- 
chatim,  cultivated  in  many  warm  countries,  and  prized  for  its 
reputed  medical  virtues.  Its  seed,  known  as  amhrottc,  is 
employed  hy  perfumers. 

(■um-lac.  Sco  L.vc,  by  Prof.  C.  F.  CiiAxnLEit,  Pii.  1).. 
LI,.I>. 

(iuin  IjOis,  tp.  of  Pope  co.,  Ark.  Pop.  048. 
Cum  Neck,  post-tp.  of  Tyrrell  co.,  N.  C.  Pop.  IOCS. 
Gum-Resins,  a  class  of  vegetable  products  longrccog- 
ni/.ed  in  pharmacy,  obtained  by  drying  tlie  milky  juico 
which  exudes  from  incisions  niado  in  tho  stems,  branches, 
or  roots  of  some  jdants.  These  juices  consist  chiefly  of  a 
resin  and  an  essential  oil,  held  in  sus])ension  in  water,  con- 
taining consiilerablc  quantities  of  gum  or  mucilage.  Tho 
gum-resins  aro  opaque,  brittle  solids,  heavit  r  than  water, 
generally  possessing  a  bitter  tasto  and  a  strong  smell,  ami 
more  or  less  colored.  Tho  resinous  portion  is  soluble  in 
alcohol,  the  gum  in  water.  They  are  principally  used  in 
medicine.  The  principal  gum-resins  are  gamboge,  frankin- 
cense, seammony,  asafoetida,  aloes,  euphorbium,  galbanum, 
myrrh,  olibanum.  opopanax,  gnni-ammoniac,  sagapcnum, 
and  bdellium.  Tho  following  analysis  of  asaff'tiila  will 
suflicicutly  illustrate  the  character  of  this  class  of  bodies: 

Resin IS.S 

Gum,  with  traces  of  saline  matter Itl.O 

Bossorin 6.4 

Volatile  oil 4.5 

Extractive,  with  saline  matter 1.4 

Sulphate  and  carbonate  of  lime 9. .'I 

Alumina  and  oxide  of  iron 0.4 

Sand  and  vegetable  fibre 4.6 

Water ti^ 

100. 
C.  F.  CiLixriLisn. 
Gnmri.     See  Alexandropol. 

Gum'ti,  a  river  of  British  India,  an  affluent  of  tho 
Ganges,  passes  by  the  cities  of  Lueknow  and  Jonnpoor. 

Gum'town,  post-v.  of  Lee  co..  Miss.,  on  the  Mobile 
and  Uhio  It.  R.,  :15  miles  S.  of  Corinth.     Pop.  210. 

Gum  Tree,  a  name  given  in  the  l^S.  to  several  trees:  (1) 
Tho  black  or  sour  gum,  pepperidge,  or  tupclo  (Xi/ntn  imilfi- 
Jinra)j  a  large  tree  growing  in  most  of  the  States  K.  of  tho 
Mississippi,  produces  a  tirm,  unwcdgable  timber,  used  for 
bowls,  hat-blocks,  winrlniiU  shafts,  hubs,  cart-lining  boards, 
etc.  It  is  grown  in  Europe.  Xi/tmn  nnijlitrn  anfl  ni/tintifti,  tho 
water-tupelos  of  the  South,  have  soft  light  wood,  and  their 
roots  have  been  recommended  as  substitutes  for  corks. 
The  Xi/asfi  rapitnta  of  the  (Julf  States  bears  a  sour  eiliblo 
fruit,  the  Ogeecheo  lime.  Tho  above  trees  belong  to  the 
order  C'ornaeeo?.  (2)  The  sweet  gum,  bilsted,  or  liquid- 
ambar  {Lit/itiflnmbar  sti[yafijhta),  of  tho  order  llanuiiue- 
laceio,  grows  from  New  Englaml  to  Mexico.  It  is  a  lino 
largo  tree,  well  known  by  its  star-like  leaves  and  furrowed 
bark.  Its  wooil  is  soft,  but  firm  and  fine-grained,  and  used 
in  making  furniture.  In  the  wanner  latitudes  it  yields  an 
abundant  balsamic  resin,  called  American  storax.  Its  bark 
is  very  useful  in  the  treatment  of  diarrhwaand  dysentery. 
This  troo  grows  well  in  Europe.  L.  oriinlnlc  of  tho  Le- 
vant yields  styrax  or  storax,  and  so  does  L.  AftiiKjta,  a 
very  bifty  tree  of  farther  India,  having  a  very  hard,  heavy, 
fragrant  red  timber.  {:()  Very  difTcrent  from  either  of  tho 
foregoing  aro  the  Enctilf/plnti,  or  gum  trees  of  Australia  f  sco 
EvfAi.YrTt;s) ;  (4)  in  diiferent  British  colonics  still  other 
trees  with  gummy  or  viscid  juice  arc  called  by  this  name. 

Gun.  See,\EiTii.i.i:nv.by  Okm.  W.F.  Batmiv.  U.S.  .Army, 
anil  Smai.l-Akms,  by  (!i;x.  P.  V.  IIaoneu,  U.  S.  .Vriny. 

(■un'boat,  a  war-vessel  of  relatively  small  dimensions, 
usually  propelled  by  steam  and  carrying  a  snmll  number 
of  guns,  often  of  heavy  calibre.  Gunboats  aro  of  especial 
service  on  rivers  and  for  in-shoro  duty,  such  as  blockading 
fcrviec  anil  the  like.  They  arc  of  late  constructed  by  nearly 
every  naval  jiowcrof  any  importance.  (See  Naval  .\rciii- 
TKiTiJiiK,  by  t'oM.  T.  D.  Wii.soN,  U.  S.  N.) 

Gun-Cotton.  .Sec  Exi-i.osivks,  by  Gi:x.  II.  L.  Aiibott, 
U.  S.  .\rniy.     l-'or  chemical  properties,  see  Pvitoxvi.i.v. 

(•iiniluek',  a  river  of  llindostnn,  rises  at  the  foot  of  the 
Dhwalagiri,  and  fiijws  into  tho  Ganges  opposite  Putna. 

<aUntl\V'n'nn9  a  former  province  of  Central  Iinlia,  now 
mostly  contained  in  the  Niigpur  or  Nagporc  district.  .  It 
tak<-s  its  name  froui  the  (bisns  (which  see),  one  of  the  most 
important  of  tho  native  races.  Their  ])orIion  of  this  high- 
land region  is  almost  entirely  a  wild  jungle.  (See  Nau- 
roR£.) 


Gun-.Making.    See  Ordnance,  by  Caw.  R.  P.  Par- 

ROTT. 

Gun'nol.  or  Bnt'terfish,  a  name  given  to  certain  small 


The  .'5puLUd  ^luiropcan)  Gunnel. 

ecl-liko  marine  fishes  of  tho  blenny  family,  found  often  in 
tide-pools  and  under  seaweed  along  the  shore.  Among  tho 
species  aro  Mtirmioidea  mHcriintttuH  of  the  Atlantic  coast  of 
tho  U.  S.,  and  the  Mura-uitidi-a  (liuinilliii  of  Europe.  They 
aro  covered  with  a  sur])rising  quantity  of  mucus,  and  are 
caught  for  fish-bait.  They  are  very  active  in  their  move- 
luents. 

Gnn'nery,  as  a  science,  treats  of  the  motion  of  pro- 
jectiles from  firearms.  An  eminent  foreign  writer  divides 
the  subject  into  interior  and  exterior  ballistics,  the  former 
relating  to  tho  motion  inside  of  the  piece,  the  latter  outside 
of  it.  This  article  refers  to  tho  lottcr  division  of  the 
subject. 

The  lino  described  by  a  projectile  in  motion  is  called  its 
triijtrliiri/.  Tho  earliest  idea  of  a  trajei-tory  was,  that  it 
was  composed  of  two  straight  lines  and  an  intermediate 
curve,  supposed  to  be  a  circle.  In  1637,  Nicholas  Tartaglia 

ftublished  in  Venice  a  work  called  Nova  A'ct'cHtiVi,  in  which 
le  claimed  that  no  portion  of  a  trajectory  was  a  straight 
line.  IIo  invented  the  gunner's  quadrant  for  measuring 
tho  angle  of  elevation  of  a  firearm,  ami  showed  that  tho 
elevation  corresponding  to  the  greatest  range  is  46°.  Quo 
hundred  years  later  Galileo  claimed  from  the  law  of  falling 
bodies  that  a  trajectory  was  a  jiarabola.  One  hundred 
years  after  (ialileo,  Newton  showed  that  when  the  resist- 
ance of  tho  air  was  considered,  a  trajectory  was  far  from 
being  a  parabola;  that  its  two  branches  were  dissimilar; 
and  that  the  deseemling  branch,  if  jirolonged,  would  be  a 
straight  line.  In  1742,  Kobins  jiublished  his  AVic  I'riii- 
riplfn  nf  (liinncrii.  and  was  the  first  person  to  place  tho 
subject  on  a  scientific  basis.  He  determined  by  actual 
experiment  the  density  of  gases  in  a  firearm,  and  the  pres- 
sure which  they  exert  on  a  projectile.  IIo  invented  tho 
ballistic  ]ieniluium,  and  by  means  of  it  measured  the  ve- 
locity with  nhi.-h  a  projectile  leaves  its  piece:  and  in  this 
way  showed  tlic  great  disparity  between  a  ]iarabola  and 
the'  real  trajectory.  lie  also  showed  by  ex]ierimcnt  that 
the  revolution  of  a  ]irojcctilo  around  one  of  its  points,  com- 
bined with  the  nsistanco  of  the  air.  caused  it  to  deviate 
from  its  true  path  :  and  finally,  be  pointed  out  the  great 
advantage  to  bo  derived  from  using  the  ride  with  ublong 
projectiles,  thereby  foreshadowing  the  great  improvements 
of  modern  gunnery,  llutton  and  certain  distinguished 
French  artillerists  imjirovcd  the  ballistic  pendulum,  and 
used  it  with  the  gun  ]ienilubMu  to  develop  a  true  knowlcilgo 
of  gunnery,  particularly  that  relating  to  the  laws  govern- 
ing that  niost  im]iortaut  eleincnl,  the  resistance  of  the  air. 
The  spiral  grooves  of  the  rifle,  which  contribute  so  much 
to  increase  tho  range  and  accuracy  of  projectiles  by  ena- 
Idiug  us  to  use  oblong  projectiles,  were  first  used  in  the  six- 
teenth century,  but  it  is  only  within  the  jiast  thirty  or  forty 
years  that  Ihi-ir  true  value  inis  been  realized,  and  that  they 
"have  been  brought  into  general  use  for  military  purposes. 
At  the  present  day  the  U.  K.  is  the  only  nation  of  any  mil- 
itary importance  that  employs  smooth-bored  cannon.  Tho 
forces  which  act  on  a  projectile  to  delerniinc  the  form  of  its 
Irujectorv,  are— the  ]iropclliiig  force  of  the  powder,  which 
ads  to  move  it  in  a  straight  line;  the  force  of  gravity, 
which  draws  it  toward  the  earth  ;  and  the  resistance  of  tho 
air,  which  impedes  its  motion  and  iliminishcs  its  range. 
If  the  first  and  second  of  these  forces  only  aro  considered, 
tho  trajectory  in  r.ieiio,  from  tho  woll-knuwu  luws  of  rao- 

chanios,  is  tt  parabola,  and  its  equation  is  y  .=  j-  tan  *  -  ■„  . 

.     In  this  equation.!/ is  tho  height  of  any  point  of 
I'^cos'-^i/i 

the  curve  above  a  horir.ontal  lino  drawn  Ihrongli  the  inui:- 
zle  of  the  piece;  x  is  tho  horiiimtal  distance  of  tho  same 
point  from  a  vertical  lino  drawn  through  the  muirlo;  ^ 
the  angle  which  tho  axis  of  the  bore  makes  with  tho  hori- 
zon, or  angle  (d  fiie  ;  1'  the  initial  velocity  :  and  g  the  force 
of  gravity.  When  the  resistance  of  the  air  is  introdiiccil 
into  this  equalion.  it  becomes  of  such  form  that  the  ablest 
matheinalieians  liavo  been  unablo  to  solve  it  perleelly. 
Capt.  Didion.  formerly  professor  of  gunnery  of  the  artil- 
lery school  at  Met«,  gives  tho  trajectory  in  air  u  follown — 
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viz.  I  y  =  x  tan  A  —  —  .  •—;. .  B,  which  diflfers  from  the 

equation  of  a  parabola  by  the  quantity  B,  which  is  a  func- 
tion of  the  velocity  of  the  projectile  and  the  resistance  of 
the  air  to  it.  Values  oi  B  for  all  resistances  ami  velocities 
likely  to  arise  in  practice  may  be  found  in  tabulated  form 
in  the  course  of  ordnance  and  gunnery  as  taught  at  the 
U.  S.  Military  Academy,  and  in  Capt.  Didion's  work,  Traitc 
Bnlfintiijiic,  to  wliich  the  student  is  referred  for  a  full  ex- 
position of  the  subject. 

The  things  to  be  considered  in  the  movement  of  projec- 
tiles are  the  initial  velociti/,  or  velocity  at  the  muzzle  of  the 
piece;  the  remaining  vefocifi/,  or  velocity  at  any  point  of 
flight :  the  terminal  velocitif,  or  velocity  with  which  it  strikes 
the  object ;  i\\<i  final  velocity,  or  velocity  which  a  projectile 
will  finally  have  when  allowed  to  drop  freely  in  the  air  un- 
til the  resistance  of  the  air  and  the  accelerating  force  of 
gravity  become  equal;  the  range,  or  distance  passed  over; 
the  angle  of  fire,  or  angle  which  the  axis  of  the  piece  makes 
with  the  horizon  ;  and  the  angle  of  fall,  or  the  angle  which 
the  tangent  to  the  trajectory  makes  with  the  horizon  at  the 
point  of  fall.  The  following  general  deductions  are  made 
from  the  equation  in  vacuo,  and  to  a  certain  extent  are  ap- 
plicable to  movements  in  air: 

1st.  The  greatest  range  is  obtained  with  an  angle  of  4^°; 
any  other  range  can  be  obtained  with  two  angles  of  fire;  and 
variations  in  the  angles  of  fire  produce  less  variation  in  range 
as  the  former  approaches  ^5'^. 

2d.  With  the  same  angle  of  fire  the  ranges  are  proportional 
to  the  squares  of  the  velocities,  and,  reciprocally,  the  velocities 
are  proportional  to  the  square  roots  of  the  ranges. 

'id.  The  velocity  of  a  projectile  varies  in  different  points 
in  its  fight,  depending  on  lis  height  above  the  muzzle  of  the 
piece.  It  is  least  at  the  highest  point  or  summit,  and  equal 
at  any  other  tico  points  cut  by  the  same  horizontal  plane. 

4th.  The  time  of  flight  for  an  angle  of  fire  of  4-5°  '*  equal  to 
the  square  root  of  the  quotient  of  the  range  divided  by  one-half 
the  force  of  gravity:  or  fur  a  practical  rule,  it  may  be  said 
to  be  equal  to  one-fourth  of  the  square  root  of  the  range  ex- 
pressed infect. 

5th.  The  angle  of  fall  is  equal  to  the  angle  of  fire  measured 
in  opp'isite  directions. 

The  velocity  of  a  projectile  is  determined  experimentally 
by  ascertaining  the  time  it  takes  for  it  to  pass  between  two 
points  a  short  distance  apart,  and  dividing  this  distance 
by  the  ascertained  time.  The  distance  generally  selected 
is  lOi)  feet,  and  the  time  is  measured  by  the  rupture  by 
the  projectile  of  an  electric  current  passing  through  each 
point  and  connecting  with  a  delicate  time-keeper.  For 
this  simple  application  of  electricity  the  science  of  gunnery 
is  indebted  to  AV'heatstone.  The  delicacy  of  the  numerous 
instruments  using  electricity  now  employed  is  so  great  that 
the  velocity  of  the  projectile  at  different  points  of  its  pas- 
sage along  the  bore  of  a  gun  has  been  accurately  meas- 
ured. The  following  table  of  initial  velocities  has  been 
obtained  by  this  means  for  the  various  firearms  in  use  in 
the  U.  S.  service: 


Army  revolver 

Army  carlune , 

Artny  musket , 

3-in.'field-Kun  (rifle) , 

4Hn.  sie'xe-gun  (rifle) 

IG-iu.  Kodman  gun  (smooth).. 


r2-in.  rifle  gun  (Krupp).. 


Charge. 

Powder, 
grains. 

Projectile, 
pouuda. 

.30    grs, 
55    grs. 
70  grs. 
1   lb. 
3 J  lbs. 
100    lbs. 

2.50  grs. 
405   grs. 
405  grs. 
9    lbs. 
2,5i  lbs. 
460    lbs. 

130    lbs. 

066    lbs. 

Initial     Telocity, 
feet  in  seconds. 


650  ft. 
1120  ft. 
1350  ft, 
1232  ft. 
1303  ft.. 
1520  ft. 


1460  ft. 


It  is  found  in  practice  that  the  initial  velocity  is  affected 
by  a  change  in  the  diameter  and  length  of  the  bore,  by  the 
weight  of  the  projectile  and  its  windage,  by  the  weight  of 
the  powder,  and  the  size,  form,  and  density  of  its  grains, 
and  the  quality  and  proportion  of  the  materials  of  which 
they  are  made.  The  form  of  the  chamber  and  position  of 
the  vent  are  also  found  to  have  a  certain  effect  on  the 
velocity. 

Everything  else  being  equal,  the  initial  velocities  from 
two  different  charges  of  powder  and  weights  of  projectile 
will  vary  nearly  in  direct  proportion  to  the  square  root  of 
the  weights  of  the  powder,  and  indirectly  in  proportion  to 
the  square  root  of  the  weights  of  the  projectiles.  Knowing, 
therefore,  the  velocity  for  any  particular  charge  of  powder 
and  weight  of  projectile,  as  in  the  foregoing  table,  the  ve- 
locity for  any  other  charge  and  projectile  in  the  same  gun 
may  be  determined  by  simple  proportion.  If  the  length 
of  bore  varies,  it  is  found  that  the  velocity  will  vary  nearly 
directly  as  the  fourth  root  of  the  length.  These  laws  are 
empirical,  and  are  only  true  within  certain  limits,  which 
limits  embrace  most  of  the  cases  likely  to  arise  in  practice. 


More  accurate  but  elaborate  formulas  for  initial  velocity 
may  be  found  in  special  treatises  on  gunnery. 

Resistance  of  the  Air. — The  resistance  of  the  air  varies 
with  the  form,  size,  and  velocity  of  the  projectile,  and  to  a 
certain  extent  with  the  state  of  the  atmosphere.  Were  air 
incompressible  like  water,  it  would  offer  a  resistance  to  a 
projectile  in  proportion  to  the  square  of  the  velocity ;  bein" 
a  compressible  medium,  it  offers  a  resijftance  which  increases 
in  a  ratio  depending  on  both  the  square  and  cube  of  the  ve- 
locity. The  following  formula,  deduced  by  Piobert  from  the 
experiments  of  liutton,  has  been  found  to  give  the  resist- 
ance   of    the   air   with    great    accuracy — viz.:    p  =  A-nR^ 

(  1  4- ^  )('^;  in  which  p  is  the  resistance  of  the  air  in  pounds; 

-4  is  the  resistance  in  pounds  on  a  square  foot  of  the  cross- 
section  of  a  projectile  moving  with  a  velocity  of  one  foot; 

V  is  the  velocity;  and  r  is  a  linear  quantity  depending  on 
the  velocity,  and  for  ordinary  velocities  is  1427  feet.  For 
spherical  projectiles  -4  =  0.000514  :  for  the  ordinary  oblong 
projectile  with  the  ogival  point,  according  to  the  careful 
experiments  of  Capt.  Prince,  U.  S.  ordnance  department, 
,4  ^  0.0004192.  In  other  words,  the  pressure  of  the  air  is 
about  one-fjjtrth  greater  on  the  spherical  than  on  the  pointed 

form  of  projectile.  The  presj=ure  of  the  air  on  a  15-inch 
shot  moving  with  a  velocity  of  1500  feet  is  found  by  this 
formula  to  be  2Sfi5  pounds.  The  power  of  a  projectile  in 
motion  to  overcome  the  resistance  of  the  air  is  directly  in 
proportion  to  its  weight,  divided  by  the  cross-section  op- 
posed to  the  air.  Let  2c  represent  this  power  in  any  pro- 
jectile; we  have  2c  =  ,  in  which  Pis  the  weight,  and 

li  the  radius  of  the  cross-section.  The  value  of  c  is  an  im- 
portant element  in  all  equations  of  trajectories  in  air,  and 
the  study  of  it  shows  that  large  and  dense  projectiles  will 
have  a  greater  range  than  small  and  light  ones,  and  that 
oblong  projectiles  will  have  a  greater  range  than  those  of 
spherical  form. 

The  expression   for  calculating  the  remaining  velocity 
of  a  projectile  after  passing  over  a  certain   distance  is 
Vr 

V  = ,  in  which  i'  is  the  remaining  velocity  at 

{V-\-r)e^-V 
the  distance  x  ;  F  the  initial  velocity  :  r=2.71S;  and  r  = 
1427,  and  c  as  before  given.     The  loss  of  velocity  in  a  15- 
inch  round  shot  and  a  12-inch  rifle  shot  will  be  as  follows: 


DistaDce. 

IS'iDcb  round  shot. 

12-inoh  oblong  shot. 

500  yards. 
1000  yards. 
2000  yards. 

185  feot. 
333  feet. 
571  feet. 

46  feet. 
90  feet. 
172  feet. 

The  shape  of  the  forward  part  of  an  oblong  projectile  exer- 
cises a  certain  influence  in  modifying  the  resistance  of  the 
air.  The  form  found  to  experience  the  least  resistance,  and 
the  one  now  general!}'  employed  for  all  rifle  projectiles,  is 
known  as  the  ogival.  In  profile  it  is  made  up  of  the  arcs 
of  two  circles  tangent  to  the  sides  of  the  projectile  and 
meeting  in  a  point.  The  point  may  be  very  considerably 
rounded  or  flattened  without  materially  increasing  the 
resistance  of  the  air.  Oblong  solid  Aiot  are  now  made 
about  two  and  a  half  calibres  or  diameters  long,  and  shells 
are  about  three  calibres  long. 

That  a  projectile  may  not  deviate  from  its  true  path,  the 
resultant  of  the  resistance  of  the  air  upon  it  must  pass 
through  its  centre  of  inertia,  and  be  constantly  tangent  to 
the  trajectory  throughout  the  flight.  These  conditions  can 
only  be  fulfilled  by  a  perfectly  homogeneous  spherical  pro- 
jectile that  moves  through  the  air  without  rotatiun.  and  are 
such  as  will  seldom  if  ever  occur  in  practice.  This  fact 
explains  the  general  want  of  accuracy  in  the  flight  of 
round  projectiles.  The  question  is  frequently  asked,  "  Why 
do  rifle  projectiles  have  greater  range  and  accuracy  of  flight 
than  those  from  smooth-bored  guns?"  There  are  two  rea- 
sons for  this:  (1)  By  means  of  the  spiral  or  rifle  grooves 
in  the  gun  the  projectile,  if  oblong,  has  a  rapid  rotary  mo- 
tion around  its  long  axis,  and  is  thus  given  the  necessary 
stability  to  pass  through  the  air  in  the  direction  of  its  least 
resistance  from  the  air.  (2)  The  rifle  motion  distributes 
the  deviating  forces  symmetrically  around  the  direction  of 
flight,  and  thereby  neutralizes  their  effects.  A  rifle  musket 
bullet  revolves  at  the  start  about  73G  times  per  second, 
while  a  12-inch  rifle  cannon  projectile  revolves  about  iJO 
times  per  second.  The  force  expended  in  giving  a  projec- 
tile its  rifle  motion  will  be  measured  by  the  velocity  of  the 
centre  of  gyration.  In  the  present  .45-caIibre  service  rifle 
the  forces  of  translation  and  rotation  are  to  each  other  as 
1400  to  no.  A  round  projectile  from  a  smooth-bored  gun 
rotates  from  two  causes — viz.  by  bounding  along  the  bore 
in  consequence  of  windage,  and  by  taking  up  motion  around 
its  centre  of  gravity  when  that  centre  does  not  coincide 
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with  the  centre  of  force.  Having  rotation,  it  is  easy  to  see 
that  the  portions  of  the  surface  inovinf;  in  the  direction  of 
flif^ht  im|finge  on  the  air  with  j^reatcr  force  th:in  those  on 
the  opposite  side,  which  are  moving  in  an  opposite  direc- 
tion, and  that  the  projectile  will  he  deviated  trom  the  side 
which  moves  the  more  rapicUy.  In  the  cn<e  of  an  eccentric 
spherical  projectile  the  movement  of  the  front  Piirface  will 
bo  towards  the  side  on  which  the  centre  of  gravity  is  sitii- 
ated,  and  the  deviation  will  he  in  the  same  direction.  In 
other  words,  the  deviation  of  eccentric  spherical  projectiles 
will  he  in  the  direction  of  the  position  of  the  centre  of 
gravity  in  the  gun,  and  its  amount  will  he  in  a  certain  pro- 
portion to  the  distance  of  the  centre  of  gravity  from  the 
axis  of  the  hore.  If  the  centre  of  gravity  is  above  the  axis 
and  in  the  plane  of  fire,  the  range  will  he  increased  ;  if  be- 
low the  axi:*,  it  will  he  shortened.  This  law  of  deviation 
has  been  confirmed  by  numerous  experiments. 

An  oblong  rUle  projectile  moves  through  the  air  with  its 
long  axis  parallel  to  itself.  The  trajectory,  however,  being 
curved,  the  under  surface  of  the  ])rojeetile  is  brought  in 
contact  with  the  air  in  the  descending  branch,  and  there  is 
an  effort  to  raise  the  [loint  and  depress  the  base  of  the  pro- 
jectile, or.  in  other  words,  to  rotate  it  around  a  short  axis. 
The  result  of  the  efforts  to  rotate  the  projectile  around  the 
long  and  short  axis  at  the  same  time  will  be  to  deviate  the 
point  to  the  right  or  left,  as  the  rifle  motion  is  with  or  con- 
trary tothehandsof  a  watch  as  seen  by  the  person  firing  the 
gun.    (On  this  subject  see  Gyroscope,  by  J.  0.  Barnard.) 

Guns  both  large  and  small  arc  usually  grooved  to  the 
right,  or  in  the  direction  of  the  hands  of  a  watch.  The 
point  of  the  projectile  in  these  cases  will  move  to  the  right, 
bringing  the  left  side  slightly  oblique  to  the  air,  and  con- 
sequently produce  a  deviation  to  the  right.  This  peculiar 
deviation  is  called  "drift,"  and  increases  in  a  greater  ratio 
than  the  distance  which  distinguishes  it  from  the  deviation 
produced  by  an  error  in  sighting  a  gun.  Two  rifles  with 
opposite  twists  have  been  fired  at  the  Springfield  Armory 
at  a  distance  of  600  j'ards  in  calm  weather,  anrl  the  shots 
carefully  noted.  The  musket  with  a  right-hand  twist  gavo 
a  mean  drift  to  the  right  of  18  inches,  while  the  one  with  a 
left-hand  twist  gavo  a  mean  drift  to  the  left  of  19  indies. 
At  100  yards  the  drift  of  a  musltet  projectile  will  not  ex- 
ceed 2  inches,  while  that  at  1000  yards  exceeds  Ifi  feet. 

The  ileviating  effect  of  the  wind  is  an  important  element 
to  he  considered  in  the  movement  of  projectiles,  more  jtar- 
ticularly  on  account  of  i(s  varying  and  uncertain  character. 
The  effect  will  bo  the  least  on  heavy  projectiles  moving  with 
high  velocities.  A  fresh  wind  blo^ving  across  the  range  of 
a  rifle  musket  bullet  will  cause  it  to  deviate  from  \\  to  7 
feet  in  a  distance  of  600  yards,  and  in  a  distance  of  1000 
yards  from  14  to  28  feet.  The  rotation  of  the  earth  has 
the  effect  to  make  all  projectiles  fired  in  the  northern  hemi- 
sphere deviate  to  the  right  of  the  point  aimed  at.  and  those 
fired  in  the  southern  hemisphere  to  deviate  to  the  left. 
This  cause  of  deviation  is  only  appreciable  in  very  long 
ranges,  and  is  never  considered  in  practice. 

To  aim  or  point  a  firearm  is  to  give  it  such  elevation  and 
direction  that  the  projectile  shall  strike  its  object.  The 
Hue  of  Biffht  joins  the  front  and  rear  sights  of  the  piece  and 
the  object  ;  the  line  of  fire  is  the  axis  of  the  bore  prolonged  ; 
i)\fi  (tiujie  nf  tiffht  is  the  angle  included  lietwcen  llie  lino  of 
sight  and  Iho  horizon;  the  aiuf/r  if  fire  is  the  angle 
which  the  line  of  fire  makes  with  the  horizon;  the  phnir 
<f  i^i'jht  is  Iho  vertical  plane  contaitiiiig  the  line  of  sight  ; 
the  pUtne  of  fire  is  the  vertical  ])lano  containing  the  line  of 
fire.  The  mo*;t  distant  point  where  the  lowest  or  fixed  line 
of  .siglit  on  a  firearm  interseets  the  trajectory  is  ciilhil  the 
natural  point  hlmifc,  and  the  distance  from  the  mu/.zb'  to 
this  point  is  called  the  nntiirnl  point  blank  dintaiirr.  The 
English  ilefinition  of  point  blank  is  that  point  where  the 
projeetilo  strikes  the  ground,  the  axis  of  the  jiiecc  being 
laid  horizontally  and  at  the  usual  height  above  the  grounrl. 
Having  by  UK-ans  of  the  lines,  etc.  here  described  given  the 

firoper  direciion  in  aiming,  it  is  necessary  to  give  more  or 
ess  elevation  to  the  piece  to  strike  the  object.  This  infor- 
mation can  be  r)btained  from  a  table  nf  /h-e,  whi(di  gives 
the  range,  time  of  flight,  etc.  for  each  degree  and  part  of  a 
degree  of  the  elevations  likely  to  he  required  in  service. 
These  tables  may  he  made  from  direct  experiment,  or  be 
calculated  by  Didion's  formula?,  which  arc  found  to  answer 
well  for  till-  purpose. 

Rapidity  of  fire  depends  on  the  size  of  the  gnn,  Iho  man- 
ner of  ItKiding.  as  at  the  muzzle  or  breech,  the  construetion 
of  the  carriage,  etc.  A  magazine  small-arm  can  be  fired, 
but  without  careful  aim,  about  one  shot  per  second  for  the 
number  of  eartridtres  contained  in  the  magazim'.  A  single 
hreeeh-loiider  can  be  fired  iibout  one  shot  in  llirce  sccmiU. 
The  Gatling  gun  can  be  fired  about  10(1  f<hots  per  ininulo. 
Field  guns  can  ho  discharged  from  two  to  four  times  jior 
minute  ;  heavy  sea-coast  guns  require  from  ono  to  two  min- 
utes for  each  discharge. 


All  artillery  firing  is  divided  into  horizontal  fire  and  ver- 
tical fire,  the  former  being  at  low  and  the  latter  at  high 
ongles  of  elevation.  A  fire  is  saitl  to  be  direvtwUvn  it  hits 
its  object  at  the  first  impact;  it  is  a  rirnrhet  fire  when  it 
strikes  tho  object  after  one  or  more  rebounds  on  land  or 
water.  A  rolliiuf  fire  is  a  particular  case  of  ricochet  fire 
when  the  axis  of  tho  piece  is  jilaced  nearly  parallel  to  tho 
ground;  and  a  plumjin'j  ^\tx'  when  (lie  object  is  situated 
much  below  the  level  of  the  piece.  A  direct  fire  is  import- 
ant when  great  penetration  is  required,  as  against  armor- 
clad  vessels,  and  in  cases  where  the  nature  of  the  inter- 
mediate surface  does  not  ensure  a  regular  rebound.  The 
greatest  angle  under  which  a  round  projectile  will  ricochet 
depends  upon  the  penetrability  of  the  surface  struck.  On 
ordinary  ground  this  angle  will  not  exceed  15°,  and  on 
sunM)th  water  it  will  not  much  exceed  S°.  If  the  water  he 
rough,  very  little  dependence  can  be  jdaced  on  the  regu- 
larity of  tho  reimund.  Artillerists  divide  ricochet  firing 
into  {\\Q  jlattcneil,  when  the  angle  of  fall  is  between  2*^  and  * 
\°,  and  riirvnfrilf  when  it  is  between  t)°  and  15°. 

The  projectile  which  has  the  flattest  trajectory  and  least 
deviation  from  the  true  trajectory  has  the  greatest  chance 
of  hitting  its  object  if  the  piece  be  properly  aimed.  The 
mean  deviation  of  the  service  rifle  bullet  at  distances  of 
601)  nnd  lOOO  yards  is  about  one  and  three  feet  respectively. 
Kifle  cannon  projectiles  preserve  their  accuracy  at  greater 
distances,  increasing  with  their  size  and  velocity.  Accu- 
racy of  fire  is  properly  determined  by  firing  a  certain  num- 
ber of  shots  with  an  unvarying  aitn  at  a  target  placed  at 
the  given  distance.  The  mean  distance  of  tho  shot-holes 
from  the  centre  of  the  group  is  termed  the  mean  fltvintion 
f()r  th.at  distance.  For  sporting  rifles,  however,  accuracy 
of  fire  is  generally  measured  by  the  utring  or  sum  of  the 
distances  of  each  shot-hole  from  the  point  aimed  at.  In 
military  sinall-arm  firing  accuracy  of  fire  is  measured  by 
the  number  of  shots  which  strike  in  certain  portions  of 
the  target ;  for  instance,  a  certain  space  around  the  centre 
point  of  the  target  is  called  the  *'  bulVa  n/e,"  and  each  shot 
that  liits  in  this  space  counts  4  points;  a  certain  space 
around  tlie  bull's  eye  is  called  the  "  irntrr,"  and  each  shot 
that  strikes  in  it  counts  3  points;  the  remaining  portion 
of  tho  target  is  called  tho  "  outer,"  and  each  shot-hole  made 
in  it  counts  2  points.  A  shot  missing  tho  target  counts  0. 
The  maximum  number  of  points  is  when  all  are  in  tho 
bull's  eye. 

Ik'fore  a  firearm  can  be  properly  aimed  at  a  distant  ob- 
ject its  distance  must  be  approximately  known.  Various 
instruments,  known  as  "telemetrcs."  plane  tables,  etc.,  have 
been  devised  for  measuring  distances  for  the  military  ser- 
vice, somo  of  them  very  sim|)lc  and  accurate  in  their  op- 
eration. Tho  most  reliable  plan,  however,  is  to  cultivato 
tho  judgment  through  the  eye. 

Military  projectiles  are  either  solid  shot,  ahelh,  or  case 
shot.  Sfdid  shot  arc  now  but  little  employed  in  warfare, 
excej)!  in  large  smooth-bored  cannon,  when  they  are  in- 
variably of  spherical  form.  Shells  contain  more  or  less 
powder  as  a  bursting  charge.  When  employed  against 
armor-plates  they  are  maile  of  cast  steel  or  chilled  cast 
iron,  and  have  very  thick  sides.  As  the  heat  generated  on 
striking  the  object  is  suftitriont  to  ignite  the  bursting  charge, 
these  projectiles  have  no  fu;:e,  and  are  known  as  **  blind 
shells."  A  "  livo  shell,"  not  being  intendeil  to  pemtrate 
very  resisting  objects,  is  longer  than  n  blind  shell,  and  has 
thin  sides,  which  givo  it  capacity  for  a  largo  bursting 
charge,  which  is  ignited  by  a  tinio  or  percussion  fuze. 
Shrapnel  are  a  species  of  case  shot,  or  thin  shells,  contain- 
ing a  small  bursting  charge  and  a  large  number  of  small 
round  projectiles  made  of  iron  or  lead.  Hy  means  of  a 
properly  regulated  time-fuze  tho  shrapnel  is  made  to  burst 
111  front  of  and  near  its  object.  The  contained  projectiles, 
being  but  slightly  dispersed  hy  the  bursting  charge,  are 
carried  forward  against  the  object  with  a  velocity  which 
tho  shrapnel  liad  when  it  burst.  Canixtir  and  'jrape  shot 
are  species  of  easd  shot  which  begin  to  disperse  at  tho 
muzzle  of  tho  piece.  They  are  effective  at  short  distances 
only,  while  whrapnel  are  efifectivo  at  nearly  all  distances. 
(Consult  DmiON,  Trait''  de  lialif»ti'{ur ;  Hki.IR,  Tntitfi  He 
liafisti'/nr  ;    BkntOS,   Ordnanee  and  (iiiintrrif.) 

J.  G.  Bkntox. 

Gun'ny  [Hengalce]  flns^  a  sack  made  of  jute,  and  used 
for  covering  cotton-hales  and  as  hags  for  wheat,  rice,  oof- 
fee,  pepper,  saltpetre,  ami  many  other  comnmdiiies.  iSuony 
cloth  IS  nianut^actured  chiefly  in  South-eaclern  Bengal. 
Hut  little  machinery  is  usrd  in  I  he  husinesH,  which  employs 
vast  numbers  al'  people  during  their  leisure  from  otln-rem- 
ploj-menls.  The  work  is  very  largely  domestic  in  charac- 
ter. Immense  quantities  are  exported  to  all  parts  of  tho 
globe.  When  worn  out,  tho  material  makes  a  good  stock 
for  wrapping-paper. 

GnnplninS  tp.  of  Allogan  co.,  Mich.     Pop.  2238. 
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GUNPOWDER. 


Gun'powder  is  an  explosive  substance  formed  by  the 
intimate  mechanical  mixture  of  nitre,  sulphur,  and  chiir- 
coal.  It  is  principally  used  in  firearms  and  for  mining; 
for  the  latter  purpose,  however,  it  has  of  late  years  been 
superseded  to  a  considerable  extent  by  gun-cotton,  dyna- 
mite, and  other  substances  of  very  great  explosive  power. 
The  knowledge  of  the  combustible  nature  of  a  mixture  of 
nitre,  sulphur,  and  charcoal  is  of  very  great  antiquity j 
some  writers  place  it  antecedent  to  the  Christian  era.  Gun- 
powder is  known  to  have  been  employed  in  China  in  the 
ninth  century  to  propel  rockets;  and  in  the  early  part  of 
the  fourteenth  century  it  was  first  employed  in  firearms. 
The  idea  of  employing  gunpowder  as  a  propelling  power 
for  projectiles  is  popularly  ascribed  to  an  accident  which 
occurred  to  Berthold  Schwartz,  a  monk  of  Fribourg,  in  I'.VZi), 
but  it  was  not  until  the  sixteenth  century  that  it  came  into 
general  use  in  warfare.  The  earliest  known  proportion  of 
the  ingredients  of  gunpowder  corresponds  nearly  to  those 
of  the  best  powders  of  the  present  day,  as  well  as  those 
called  for  by  the  theory  of  combining  equivalents — viz. : 

Br  atomic  theory 74.64  nitre,  VJ.ol  charcoal,  11.85  sulphur. 

For  U.  S,  military  service.Tti.         "      14.  "         10.  " 

For  sporting 78.         *'      12.  "         10. 

For  blasting 62.         "      18.  "         20. 

In  blasting  powder  the  ])roportion  of  nitre  is  reduced,  to 
make  it  cheap  ;  tiie  residuum  from  the  iuconii)lete  combus- 
tion that  follows  a  variation  of  the  j)roportions  from  those 
called  for  by  the  atomic  theory  being  not  so  objectionabio 
in  mining  as  in  firearms.  A  very  strong  and  cheap  powder 
can  be  made  by  substituting  nitrate  of  soda  for  nitrate  of 
potassa  or  nitre,  but  as  it  has  a  strong  affinity  for  moisture, 
it  will  not  retain  its  strength  for  a  length  of  time. 

The  most  important  ingredient  in  powder  is  the  uitrr,  or 
snJipetre,  a  substance  composed  of  nitric  acid  and  potassa. 
The  ])rincipal  source  of  the  supply  of  this  mineral  is  the 
East  Indies,  where  it  occurs  as  an  efflorescence  on  the  sur- 
face of  the  ground.  In  the  condition  in  which  it  is  im- 
ported it  is  called  t-ouf/h  sn/tpctrc,  and  contains  a  consider- 
able quantity  of  the  chlorides  of  potassium  and  sodium  or 
common  salt.  These  arc  separated  at  the  powder-mills  by 
the  process  of  refining.  Nations  whose  supplies  of  nitre 
are  cut  off  during  war  are  mainly  dependent  on  artificial 
nitre-hedsy  as  was  the  case  during  the  French  Revolution 
and  in  the  Confederacy  during  the  late  war  in  this  country. 
These  beds  are  formed  of  a  collection  of  earth,  calcareous 
matter,  mortar  from  stables,  and  animal  products,  such  as 
blood,  urine,  etc.  It  may  also  be  made  from  the  nitrate  of 
soda,  an  extensive  natural  product  of  this  continent,  and 
the  chloride  of  potassium. 

Charcoal  for  gunpowder  is  obtained  by  distilling  the 
lighter  kinds  of  wood  in  iron  retorts.  The  woods  most  in 
use  in  this  country  are  nlllotr  and  pnplar;  in  Europe  the 
common  and  hlark  ahhr,  with  the  exception  of  Russia, 
where  the  white  birch  is  the  principal  wood.  The  sticks 
should  be  of  small  size,  about  one  inch  in  thickness  for  mili- 
tary powder,  while  still  smaller  sticks  or  twigs  are  em- 
ployed in  sporting  powders.  The  wood  should  be  cut  in 
the  spring  when  filled  with  sap.  that  the  bark  may  be  peeled 
off  easily,  and  it  sliould  l:ic  well  seasoned  before  charring. 
The  quality  of  charcoal  for  powder  depends  on  the  heat  of 
distillation.  If  it  be  about  1800°  F..  or  sufficient  to  drive 
off  all  the  volatile  matters  in  six  hours,  the  result  is  black 
charcoal.  If  the  heat  bj  about  500°  F.,  or  only  sufficient 
to  drive  off  the  volatile  matters  in  twelve  hours,  the  result 
is  a  brown  charcoal.  Brnwn  charcoal  makes  a  stronger 
and  more  inflammable  powder  than  blaok  charcoal,  but  it 
is  a  powder  more  liable  to  absorb  moisture,  and  cannot  be 
so  well  preserved.  Black  charcoal  is  generally  employed 
for  military  powders  in  Europe,  and  brown  in  this  country. 

Sulphur  is  mostly  obtained  from  Sicily,  where  it  occurs 
as  a  volcanic  product.  It  is  imported  in  a  crude  state,  con- 
taining some  6  or  S  per  cent,  of  earthy  matter.  It  may  be 
obtained,  but  not  so  cheaply,  in  this  country  from  metallic 
ores.  For  powder,  crude  sulphur  is  purified  by  distillation 
and  afterwards  pulverized  in  a  mill.  The  flowers  of  sul- 
phur produced  by  sublimation  contain  more  or  less  sul- 
phurous and  sulphuric  acids,  and  are  consequently  not 
suited  to  the  mauufacturo  of  powder.  The  tests  for  sulphur 
as  a  suitable  ingredient  for  gunpowder  are — 1st.  burning  a 
small  quantity  on  porcelain,  when  the  amount  of  residuum 
should  not  exceed  0.25  per  cent. ;  2d,  boiling  with  water 
and  testing  with  blue  litmus-paper,  which  it  should  only 
very  feebly  redden.  Prof.  Bloxam  states  *'that  sulphur  is 
valuable  as  an  ingredient  in  gunpowder  on  account  of  the 
low  temperature  (5G0°  F.)  at  which  it  inflames,  thus  facili- 
tating the  ignition  of  the  powder.  Its  oxidation  by  salt- 
petre appears  also  to  be  attended  with  the  production  of  a 
higher  temperature  than  is  obtained  with  charcoal,  which 
would  have  the  effect  of  accelerating  the  combustion,  and  of 
increasing  by  exjiansion  the  volume  of  gas  evolved." 

The  necessary  operations  in  making  gunpowder  are — (1) 


Rcjiiiiug  and  pulverizinij  the  ingredients.  The  charcoal 
and  sulphur  are  first  broken  up  in  mills  of  peculiar  con- 
struction. The  nitre  is  generally  sufficiently  pulverized  as 
it  comes  from  the  refinery.  The  charcoal  is  pulverized  by 
rolling  it  in  cast-iron  barrels  with  zinc  balls.  The  same 
method  is  pursued  with  sulphur,  except  that  the  barrel  is 
made  of  leather  stretched  over  a  wooden  frame. 

(2)  The  second  operation  is  inrurporation,  the  object  of 
which  is  to  bring  each  particle  of  ingredient  into  close  con- 
tact with  the  others.  The  process  consists  of  two  parts — 
mixing  the  pulverized  materials  in  a  rolling  barrel,  and 
then  grinding  them  under  heavy  cast-iron  wheels,  follow- 
ing each  other  in  a  circular  cast-iron  trough.  Each  wheel 
weighs  from  four  to  eight  tons,  and  both  arc  joined  to  a  ver- 
tical shaft  by  a  horizontal  axlo  around  which  they  turn. 
Tlie  amount  of  mixture  varies  with  the  size  of  the  wheel 
and  duration  of  the  operation.  In  England  the  charge  is 
50  pounds,  in  this  country  about  150  pounds;  and  the  time 
varies  from  three  to  four  hours.  In  the  case  of  certain  fine 
sporting  powders  the  operation  is  continued  as  long  as 
twelve  hours.  This  operation  is  one  of  the  most  important 
in  the  making  of  powder,  as  the  more  thoroughly  the  in- 
gredients are  mixed  the  more  complete  will  be  their  com- 
bustion. 

(?>)  Compressiitfj,  to  give  the  necessary  density  to  the 
mass  and  strength  to  resist  the  shocks  of  transportation. 
The  fragments  of  cake  as  they  come  from  the  wheel-mill 
are  broken  down  under  rollers,  and  then  spread  out  into 
layers  about  four  inches  thick,  and  separated  by  brass 
plates.  These  are  brought  under  a  powerful  hydraulic 
press,  which  compresses  the  layers  to  a  thickness  of  one 
inch, 

(4)  Grainiufj  is  the  operation  of  breaking  up  the  pressed 
cake  into  small  fragments  or  grains  for  the  purpose  of  in- 
creasing and  regulating  the  combustion.  It  is  performed 
by  passing  the  cake  between  fluted  rollers,  and  separating 
the  fragments  thus  produced  by  sieves. 

(5)  Olnzinij  is  done  by  rolling  the  grains  in  a  barrel  for 
a  certain  length  of  time.  The  attrition  of  the  grains  on 
each  other  and  against  the  sides  of  the  barrel  wears  away 
the  sharp  corners  and  hardens  the  surfaces,  thereby  pre- 
venting the  formation  of  dust  in  transportation.  A  high 
polish  is  sometimes  given  to  powder  by  adding  powdered 
blacklead  to  the  charge,  but  this  is  objectionable. 

(6)  Dryiu^  has  for  its  object  to  remove  the  moisture  that 
is  purposely  introduced  in  the  several  stages  of  manufac- 
ture. It  is  done  by  spreading  out  the  powder  on  shelves 
in  a  room  heated  by  steam  to  a  temperature  of  140°  to 
180°  F. 

{")  DnHtiiif}  has  for  its  object  to  remove  the  dust  and 
fine  grains  which  would  otherwise  fill  up  the  interstices  and 
retard  inflammation.  It  is  done  by  means  of  fine  sieves 
and  bolting-cloths. 

The  explosion  of  a  charge  of  powder  may  be  divided  into 
three  distinct  parts — viz.  ifpiitiou,  i/ijlawmation,  and  com- 
bnstiou.  Ignition  is  the  setting  on  fire  of  a  particular 
grain  ;  inflammation  is  the  spread  of  ignition  from  one 
grain  to  another;  and  combustion  is  the  l>urning  up  of  the 
body  of  each  grain.  The  heat  required  to  ignite  gunpowder 
is  about  572°  F.  The  friction  and  percussion  of  metals 
against  each  other  or  against  wood  will  ignite  powder,  and 
so  will  the  electric  spark.  The  velocity  with  which  the 
inflamed  gases  from  gunpowder  move  in  a  resisting  tube 
like  a  gun-barrel  was  determined  by  Bobbins  to  be  about 
7000  feet  per  second.  When  forced  to  pass  through  the 
interstices  of  a  charge  of  powder,  Piobert  concludes  that 
their  velocity  is  reduced  to  some  o3  feet,  depending  on  the 
size  and  form  of  the  grains,  which  regulate  the  size  of  the 
interstices.  The  rate  of  inflammation  is  found  to  be  greater 
for  large  than  small  charges,  and  for  light  than  for  heavy 
powders.  Too  much  compression  or  ramming  of  a  charge 
of  powder  retards  the  inflammation.  If  compression  be 
carried  to  the  extent  of  reducing  the  charge  to  a  single 
mass,  the  inflammation  will  be  entirely  destroyed,  and  the 
case  becomes  one  of  simple  combustion.  AVhcn  the  inflam- 
mation has  spread  to  all  of  the  grains  of  a  charge  of  powder, 
each  grain  burns  progressively  from  its  surface  to  its  centre. 
The  rate  with  which  the  burning  surface  approaches  the 
centre  is  called  the  lelociti/  of  combustiou.  and  is  the  same 
for  the  same  composition  and  manufacture  of  powder, 
whatever  may  be  the  shape  of  the  grain  and  the  surround- 
ing pressure.  For  English  and  American  military  powders 
the  velocity  of  combustion  is  about  0.4  inch  per  second. 
The  nature  and  condition  of  the  ingredients,  together  with 
their  proportions  and  the  trituration  which  they  undergo  in 
manufacture,  will  cause  the  velocity  of  combustion  to  vary. 
The  density  of  the  grains  has  also  an  important  influence 
on  it.  The  Ifamlboofc  of  the  Mnnitfnctnre  and  Proof  of  Gun- 
powder at  the  lioyal  Powder-Milh  at  Waltham  Ahbei/  States 
that  a  difference  of  0.05  in  density  of  the  powder  may  afl'cet 
the  initial  velocity  of  a  12-pound  shot,  fired  with  a  1-pound 
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charge,  to  the  extent  of  50  feet  per  second.  Piohert  shows 
by  oxperimt'iit  and  calculation  that  each  grain  of  a  charge 
of  powder  f»f  ihc  size  nf  American  mortar  ]Kiw>ler  will  he 
entirely  consumed  in  0.1  of  a  second,  and  that  l>y  far  the 
largest  portion  will  be  consumed  in  the  first  gigth  part  of  a 
second.  Tho  I'orcc  which  accompanic.*'  this  evolution  of 
gas  is  exerted  on  the  projectile  Iiefure  it  hastensibly  moved 
iVom  its  seat  in  the  gun,  and  a  corresponding  strain  is 
brought  to  bear  on  that  part  of  the  gun  wbich  surrounds 
the  ch:irge.  In  the  case  of  large  projectiles,  and  especially 
rifle  projectiles,  this  strain  is  so  great  that  it  is  necessary 
to  moderate  it  to  save  tho  piece  from  rupture;  and  this  is 
done  by  diminisbinjij  the  surface  of  combustion  of  the  grain.s 
whicb  compose  the  charge,  so  that  less  gas  shall  be  given 
off  in  tho  tirsl  instants.  The  t  ital  surface  of  combustion 
of  a  given  charge  of  powder  may  be  diminished  by  increas- 
ing the  size  of  the  grains  which  compose  it. 

Cen.  Hodman,  late  of  tho  U.  S.  ordnance  department, 
w:is  the  tirst  person  to  suggest  the  idea  that  the  most  suit- 
able powder  for  any  firearm  would  bo  one  in  which  the 
grain  burned  from  the  centre  to  the  surface.  de\  eloping 
gas  in  increasing  amount  with  the  space  behind  the  pro- 
jectile as  it  moved  along  the  bore.  It  being  impracticable 
to  enrry  out  this  idea  fully  with  ordinary  grains,  ho  pro- 
po:5ed  instead  cakes  with  holes  running  thntugh  ihem,  i'or 
the  spread  of  the  flame.  That  the  cakes  might  fit  each 
other  in  tlio  charge  without  loss  of  space,  he  proposed  to 
make  them  of  hexagonal  form.     This  idea  has  been  tested 


by  experiment  in  this  country,  and  has  been  very  gener- 
ally adopted    by   the    continental    nations   of    Eurojie   for 
making  powder  for  heavy  rifle  cannon.     Prism  pow<ler,  as 
the  foregoing  is  now  called,  was  first  made  on  a  largo  scale 
in  Russia,  and  in  tho  form  and  ilimensions  given  in  theac- 
couijianying  figure.   Each  cake  is  0".S  thick,  and  lias  seven 
holes,  ea<;h  ii".2  diameter,  extending  through  it  in  the  di- 
rection of  its  axis.     The  powder  now  used  in  England  for 
heavy  guns,  is  known  as   '^pebble  powder."     Its  normal 
shape  is  that  of  a  cube  about  0".0;i  on  the  side.    In  break- 
ing down  the  rake  to  form  the  grains  the  edges  of  tho  oubo 
are  left  in  a  more  or  less  broken  condition,  as  sliown  in  tho   \ 
accompanying  figure.     Tho  hirge  grain  powder  herotoforo   [ 
employed  in  tliis  country  for  heavy  guns  is  known  as  mam-   I 
moth  powder,  tin-  grains  of  which  are  of  irregular  size  and   i 
8h:i]»e,  v:ir\ing  from  (l",()  to  it".'.).    Lately,  a  very  great  im-    | 
provement  has  been  made  in  mammoth  powder  by  making 
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Iho  grains  of  uniform  size.  In  shapo  they  are  composed 
of  the  frustra  of  two  be.\agoiml  ]>yramidH,  separated  at 
tlieir  buses  by  a  prismatic  space  0".l')  in  height.  (Sco  ac- 
companying figure.)  Tho  figures  represent  the  full  size  of 
tlie  grain  in  eu -b  case. 

To  olttain  uniform  results  from  charges  of  powder  of  tho 
sninc  weight,  it  is  esj^ential  that  they  oecujiy  tlie  same  space 
in  (ho  gun ;  hence  it  is  import aTit  that  the  grains  bo  ol"  tho 
same  size,  ancl  of  such  shape  that  titeir  volume  Mbnll  not 
vary  in  handling  or  rainming  the  cartridge.  It  i**  prinei- 
])ally  for  this  reason  that  uniform  results  are  ol)(ained  with 
tho  three  kinds  of  powders  just  rleMcriberl  for  heavy  guns. 

Gunpowder  when  lired  in  a  crinfined  space  exerts  a  pres- 
sure which  bears  a  certain  rebitiou'^hip  (o  the  density  of  the 
charge;  which  density  is  equal  to  tho  weight  of  Ibo  ohargo 
Vol..  ir.— +7 


divided  by  the  space  occupied  by  the  gases  evolved.  This 
relation,  as  determined  by  the  experiments  of  Rumford,  is 
y^_=l.SM  (IKI.»//|> -y^-*'.  in  which  p  is  the  pressure  in 
utmosphcres.  and  </  the  density  of  tho  gases.  The  pressures 
of  charges,  the  densities  of  which  are  ^.  ^.  and  J.  arc 
I21I0.  UUOtl.  and  ;i700  pounds  per  square  inch  respectively. 
The  results  given  by  the  formula  of  Kuniford  are  considered 
reliable  up  to  a  tiensily  of  ^jj.  which  ineluties  all  the  den- 
sities likely  to  occur  in  iira,tice.  The  absolute  force  of 
fired  gunpowder,  or  the  force  which  it  exerts  when  it  ex- 
actly fills  (he  .'ipaco  in  whicb  it  is  confined,  has  never  been 
satisfactorily  ascertained.  It  has  been  variously  estimated, 
however,  at'from  IdOU  t(t  lOO.OOU  atmospheres.  The  later 
experiments  of  Gen.  Rodman  show  that  it  is  al  least 
200, (lot)  pounds  per  square  inch. 

Rules  for  the  inspection  and  proof  of  powder  for  tho 
military  service  require  that  the  grains  should  bo  rounded 
and  of  uniform  size — that  tliey  slioubl  be  hard,  have  a  cer- 
tain densit}',  and  be  free  from  dust.  The  size  of  the  grains 
is  determined  by  passing  a  certain  quantity  through  the 
holes  of  sieves  made  of  a  certain  diameter.  The  density 
is  ascertained  by  the  "densimeter."  an  instrument  for  de- 
termining specific  gravity  by  means  of  mercury.  The 
strength  of  powder  is  best  determined  by  firing  service 
charges  in  guns  in  which  the  powder  is  intended  to  bo 
used  in  service,  and  determining  the  initial  velocity  by  one 
of  the  many  reliable  vclocimeters  now  used  for  such  pur- 
poses. The  strain  on  the  gun,  if  of  large  calibre,  is  im- 
portant, and  is  determined  by  a  pressure-gaugt  which  may 
be  inserted  with  the  charge  or  affixed  to  the  gun.  The 
sizes  of  the  holes  of  inspecting  sieves  are  as  follows,  viz. : 
mammoth  ])owder,0",'J  and  0". 6;  cannon,  0".^1  and  U".27; 
mortar.  0".l  and  0".07 ;  musket,  U".Ofi  and  0".O35. 

The  following  table  gives  the  standard  initial  velocities 
and  pressures  for  military  powders: 


Mamaioth . 
raiiiiori  ... 
Mortar .... 
Muskel 


Wclglil 

of       I 

chiirgv. 


S-ln 

Rodmiin 

<-lri 

Kotliiiau 

H-li. 

ritlt. .  - . 

Uille 

Initiiil  velocity, 
feet  per  second. 


I  Pressure, 

pounds  per  »q.  Incb. 


s  tbnu  lOoD  Not  more  tbao  10,000 
1  ■.■'.' j  I  ■■  40.000 

lOilOl  "  50,000 

1300 


The  new  hexagonal  powtler  has  lately  given  in  the  15-inoh 
Roiliiiun  gun  jircs.siires  as  low  as  l.'^.OdO  jioumls,  with  ini- 
tial Vi'locify  of  10(10  feet,  with  a  service  clmrge  of  100 
pounds,  anil  a  shot  weighing  450  pounds. 

Sporting  powders  and  blasting  powders  in  this  country 
and  iu  Knglaiid  are  designated  by  a  name  indicative  of 
use  or  peculiar  quality  or  manufacture,  as  *'  mining  pow- 
iler,"  "tluck-sliooting  jiowdcr,"  '■electric  jujwdcr,"  etc. 
Kaeh  particular  kind  is  again  subdividcd'accordiug  to  tho 
si/.e  fd  the  grain,  as  No.  1,  No.  2,  No.  3,  etc.,  or  as  K,  FF, 
FFF.  and  C,  CC,  Ct'C,  etc.  .T.  G.  Bk.vto.v. 

(■iiiip(i\v<l<'r  Plot,  a  conspiracy  entered  upon  in  1004 
by  several  Uoiiiun  Catliolics  to  blow  up  King  .lames  I.  of 
Great  Uiitain.  the  niiiiisters.  and  tlie  Houses  of  I'arlianient 
by  gunpowder,  whidi  ^\as  stored  by  tluiu  in  the  vaults 
under  (lie  Parliauu-nl  House.  The  plot  was  to  be  executed 
Nov.  5,  Ifio:),  but  was  detected  on  the  preceding  day  by 
means  which  are  not  now  well  understo»Kl.  It  is  probable 
that  some  one  of  the  conspirators  revealed  the  plot.  Tho 
famous  (lUy  Fawhes  was  tn  be  (he  ilnmediiite  agent  of  tho 

conspirators.     Tlu'  .'>th  ol  November  is  celeloaled  i tny 

English,  and  in  some  New  Kiiglund,  towns  liy  the  burning 
in  elTigy  of  Fawkcs. 

(•iiiis,  town  of  Western  Hungary,  on  the  (ilins,  famous 
for  (111'  persistent  and  sueci'ssful  defence  of  its  fortifications 
against  the  Turks  in  1;'»."!L*.      I'op.  (I'Jli. 

(■iiii'shot  Woiiiuls,  wounds  produced  by  ball?  or  other 
priijeeliles  pni|iclkil  by  the  force  of  an  explosive,  such  as 
guiiiiowdcr,  gun-eotloii,  or  tlie  like.  They  differ  in  somo 
essential  points  from  other  wounds:  they  are  generally  no- 
conipanicil  by  slloek,.and  complicated  by  (he  presence  of 
foreign  boilies  in  the  wound,  sueb  as  the  ball  or  projectile 
itself  anil  pieces  of  clolbing  or  aecoutremi'nts  which  tho 
ball  has  carried  with  it  and  before  it.  Another  element  of 
their  danger  consists  in  the  fact  lliat  they  genprally  occur 
in  large  numbers — /.  r.  in  war — when  llie  aecumubilion  of 
a  large  numlier  of  suppuraling  wounds  gives  rise  lo  dan- 
gerous complications,  such  as  erysipelas,  pyu'lnia,  and 
hospital  gangrene:  ad.l  to  Ihal,  that  in  protracted  wars 
the  con.-  itndioi  of  llie  men  has  already  suflered  by  enmp- 
life,  bad  diet,  and  exposure,  proilueing  typhus,  dysinlery, 
scurvy,  etc.    When,  alter  the  discovery  of  guopuwder,  gun-  I 

shot  wounds  first  became  known,  surgery  being  then  in  its 
infancy,  these  wounds  were  looked  upon  us  the  result  of 
some  sunernalural  anil  malilieent  agency,  and  were  there- 
fore often  tiealeil  by  incantations  and  the  like,  or  they  wero 
looked  upon  iis  piiisoned  either  by  the  powder  or  the  boll,  j 

and  woru  treated  with  a  viow  to  destroy  the  puisun — for  ! 
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instance,  by  pouring  boiling  oil  into  the  wound.  At  the 
present  day  the  treatment  of  gunshot  wounds  has  beeomc 
more  simple  and  rational ;  even  the  extraction  of  the  ball  is 
no  longer  looked  upon  as  of  such  absolute  necessity  as  for- 
merly. Still,  some  erroneous  notions  have  prevailed  till 
vervrecently.  Thus,  it  was  maiulained  that  the  wound  of 
exit  of  the  ball  was  always  larger  than  that  of  entrance — 
a  question  which  might  be  of  importance  in  a  legal  point 
of  view.  Recent  investigations  have  shown  that  the  above 
is  not  true,  and  that  the  wound  of  entrance  is  often  larger 
than  that  of  exit.  Another  mistaken  idea  has  prevailed 
with  regard  to  what  was  called  the  '■  wind  of  the  ball."  A 
round  shot  will  not  unfrequently  crush  the  parts  under  the 
skin  without  wounding  the  skin  ;  this  was  ascribed  by  some 
writers  to  the  compression  of  the  air,  by  others  to  the  va- 
cuum which  the  ball  leaves  behind  it  in  its  passage,  and 
again  by  others  to  electricity,  thought  to  be  acquired  by 
the  ball  by  friction  through  the  gun  and  its  rapid  passage 
through  the  air.  Recent  investigations  have  done  away 
with  these  erroneous  notions,  and  have  proved  that  a  spent 
round  shot  may  roll  over  a  part  of  thj  body  when  it  touches 
at  an  obtuse  angle  like  a  wheel,  crushing  everything  be- 
neath the  skin,  without  breaking  or  wounding  the  skin  it- 
self. 

Taking  a  statistical  view  of  gunshot  wounds  and  their 
fatality  on  a  large  scale,  we  find  that  on  an  average  the 
number  of  those  killed  outright  on  the  field  of  battle  to 
those  wounded  is  about  in  the  proportion  of  1  to  5,  and 
that  of  the  wounded  about  14  to  15  per  cent,  will  die  of 
their  wounds.  Thus,  the  number  of  killed  in  battle  in  the 
U.  S.  army  during  the  civil  war  was  59,SjO.  The  number 
of  gunshot  wounds  from  May  1,  1S61.  to  June  30,  1SG5, 
was  235,585  :  of  the  latter,  33,65;i,  or  14.2  per  cent.,  died 
of  their  wounds.  The  Confederate  army  lost  57,425  killed 
in  battle,  and  had  227,871  wounded.  In  spite  of  these  for- 
midable numbers  of  killed  and  wounded,  it  must  not  be 
overlooked  that  in  protracted  wars  internal  diseases  inci- 
dental to,  and  as  yet  unavoidable  in  warfare  carry  off  a 
by  far  larger  number  of  men  than  all  the  hostile  engines 
oi'  death.  Wm,  Detmold. 

Gun'ter  (EnMuxn),  b.  in  15SI  in  Herts,  England;  was 
educated  at  Westminster  and  Christ  Church,  Oxford,  where 
he  passed  M.  A.  in  ItiOfi  j  in  the  same  year  invented  the 
sector;  took  orders  in  the  Church,  and  in  1G19  became  pro- 
fessor of  astronomy  in  (Sresham  College,  London  ;  made 
use  of  a  logarithmic  scale  before  1G24,  and  d.  in  London 
Dec.  10,  1026.  His  works  best  known  are  Canon  trianffH- 
lorum  (1020):  Of  .the  Sector,  Crons-stdff,  etc.  (IG24);  De- 
scription of  Hh  Mtijcstji's  Dial  (1024).  Is  best  known  by 
the  chain,  scale,  line,  and  quadrant  which  bear  his  name. 

Gun'ter's  Chain,  the  invention  of  Edmund  Gunter,  is 
66  feet  in  length,  and  is  used  in  land-measuring.  It  is 
composed  of  100  links;  consequently,  10  square  chains,  or 
100,000  square  links,  arc  contained  in  an  acre. 

Gunter's  Sca!e.     See  Gunter  (E.). 

Guu'tersvillCf  post-v.,  the  county-seat  of  Marshall  co., 
Ala.,  on  the  S.  bank  of  the  Tennessee  River,  at  its  south- 
ernmost point.     It  has  1  weekly  newspaper.      Pop.  244. 

Giin'ther  (Albeut  Charles  Lewis  Gottoilf),  M.  D., 
F.  R.  S.,  b.  at  E^sltngen.  WUrtemberg,  Oct.  3,  1S30;  was 
educated  at  Tiihingen,  Berlin,  and  Bonn,  and  in  ISoS  be- 
came connected  with  the  zoological  department  of  the  Brit- 
ish Museum.  Author  of  several  valuable  works  on  fishes, 
reptiles,  and  batrachians,  of  which  the  mo>t  important  is 
the  noble  catalogue  of  the  fishes  in  the  British  Museum  (8 
vols.  8vo,  1859-70),  and  edited  (1864-70)  tho  Record  of 
Zoological  Literature. 

Guntoor',  district  of  the  presidency  of  Madras,  British 
India,  bordering  N.  on  the  Kistna  and  S.  on  the  Bay  of 
Bengal.  The  coast  is  so  low  that  it  cannot  be  seen  at  a 
small  distance.  It  is  consequently  dangerous  and  little 
visited.    Area,  4960  square  miles,  with  570,089  inhabitants. 

Guiitoor,  the  capital  of  the  Kistna  collectorate,  presi- 
dency of  Madras,  British  India,  is  in  the  Guntoor  district, 
252  miles  N.  of  Madras  and  40  miles  W.  of  the  Bay  of  Ben- 
gal.    Pop.  26,000. 

Gu'ra  Spring,  tp.  of  Etowah  co.,  Ala.     Pop.  722. 

Giirhwal',  an  independent  dominion  of  India,  under 
the  protection  of  the  British.  It  is  situated  on  the  south- 
western slope  of  the  Himalayas,  and  consists  of  mountains, 
some  of  which  rise  to  the  height  of  23,000  feet.  It  contains 
the  sources  of  the  Ganges,  for  which  reason  it  is  yearly 
visited  by  thousands  of  pilgrims.  Area,  4500  square  miles. 
Cap.  Serinagur.     Pop.  309^947. 

Guriev',  town  of  Russia,  on  a  delta-island  of  the  river 
Ural,  near  its  mouth;  peopled  by  Cossacks,  who  maintain 
considerable  trade  and  some  manufactures.  It  is  ISS  miles 
E.  N.  E.  of  Astrakhan.     Pop.  16,462. 


Gur'ley  (John  A.),  b.  at  East  Hartford,  Conn.,  Dec.  9, 
1813  ;  was  a  Universalist  minister  of  Methuen,  Mass., 
1S34-37,  and  for  fifteen  years  edited  the  Star  of  the  West 
in  Cincinnati,  0.  He  was  a  member  of  Congress  from  Ohio 
1858-62,  and  was  the  fir^t  governor  of  Arizona  (1862-63). 
D.  at  Cincinnati,  0.,  Aug.  19,  1863. 

Gurley  (Ralph  RANnoLpn),b.  at  Lebanon.  Conn.,  May 
26,  1797  ;  graduated  at  Yale  1818 ;  removed  to  Washington, 
D.  C,  and  became  a  licensed  preacher  (Presbyterian);  was 
(1822-72)  agent  of  the  American  Colonization  Society,  and 
one  of  the  founders  of  Liberia.  Author  of  Lives  of  J.  Ash- 
mun  and  S.  Lamed,  and  of  a  narrative  of  his  Mission  to  En<j- 
laiid  in  behalf  of  colonization  ;  was  long  editor  of  the  Afri- 
can Rejiository.     D.  at  Washington,  B.  C,  July  30,  1872. 

Gur'nardf  a  name  given  to  some  marine  fishes  of  tho 
family  Triglidae  and  of  the  genera  Trirjla,  DAOTytoPTLUUS 
(which  see).  Pcristethua,  Priouotus,  etc.  The  number  of 
genera  in  the  family  is  about  thirty.  Several  species,  called 
gruntcrs,  sea-robins,  sea-swallows,  cuckoos,  etc.,  arc  found 
in  American  waters.  These  fishes  have  tho  head,  or  in  some 
genera  the  whole  body,  covered  with  hard  plates.  They 
often  have  numerous  sharp  spines  and  fantastic-looking 
appendages,  which  give  tliem  a  singular  appearance,  but 
their  flc?h  is  generally  very  good.  The  red  gurnard,  fuund 
on  both  sides  of  the  Atlantic  (  Triyla  euciilus),  and  the  sap- 
phirine  gurnard  of  Europe  (  T.  hiruudo),  are  among  the  moat 
important  species. 

Gur'ney  (Sir  Goldsworthy),  Kst.,  b.  in  England  in 
1793;  educated  for  the  medical  profession,  he  became  early 
absorbed  in  the  study  of  practical  chemistry,  and  in  1822 
delivered  a  course  of  lectures  on  chemical  science  at  the 
Surrey  Institution,  which  were  published  in  1823;  was  the 
inventor  of  the  "  lime  light,"  the  "  magnesium  light,"  the 
Budc  and  the  oil-gas  lights;  also  of  the  high-pressure 
steam-jet  and  the  tubular  boiler  ;  and  in  1829  drove  a  steam 
carriage  from  London  to  Batltovcr  tho  turnpike  road  at  a 
speed  of  14  miles  per  hour.  By  means  of  his  high-pressure 
steam-jet,  first  apjdied  to  locomotives  Oct.,  1830,  tho  rate 
of  speed  was  increased  from  12  to  30  miles  an  hour;  it  was 
subsequently  successfully  used  to  ventilate  and  extinguisli 
fires  in  coal-mines;  it  was  further  ajqilied  in  1S49  to  the 
exhaustion  and  consumption  of  the  poisonous  gases  from 
the  sewers  of  London.  In  IS52  he  was  appointed  to  assume 
charge  of  lighting  and  ventilating  the  new  uouses  of  Par- 
liament, which  he  accomplished  by  a  method  of  his  own. 
In  his  early  lectures  he  claimed  to  have  been  the  first  to 
observe  the  deflection  of  the  magnetic  needle,  the  basis  of 
the  electric  telegraph;  knighted  in  1863.     I).  Mar.,  1875. 

Gurney  (Joseph  John),  b.  at  Earlham,  near  Norwich, 
England,  -Aug.  2,  1788;  was  educated  at  Oxford  without 
formally  entering  the  university,  and  in  181S  became  a 
preacher  of  the  Society  of  Friends.  He  was  distinguished 
for  labors  in  behalf  of  prisoners,  which  he  carried  on  in 
conjunction  with  his  sister,  Mrs.  Fry.  and  was  also  an 
active  friend  of  (he  abolition  of  slavery.  His  ample  wealth 
was  freely  used  in  benevolent  causes.  He  travelled  ex- 
tensively in  the  U.  S.,  the  West  Indies,  continental  Europe, 
etc.  while  prosecuting  his  charitable  enterprises.  D.  al 
Earlham  Jan.  4,  1847.  His  biography  was  written  by 
Bernard  Barton  {Memorial,  etc.,  1847)  and  by  J.  B.  Braith- 
waite  (2  vols.,  1864).  Among  his  quite  numerous  works 
are  Notes  on  Prison  Discipline  (1819),  On  the  Relti/ioits 
Peculiarities  of  the  Societj/  of  Friends  (1824),  Portable 
Eridences  nf  Chrintianiti/  (1827),  Sabbatical  Wrses  (1837), 
A  Winter  in  the  West  Indies,  and  other  books  of  much 
value.  Mr.  Gurney's  doctrinal  vie^vs  called  forth  some 
opposition  in  the  U.  S.,  and  the  resulting  controversy  led 
to  the  separation  of  the  party  called  AVilburitcs  from  the 
main  body  of  Orthodox  Friends  in  1843. 

Gurow'ski,  de  (Adam),  Count,  b.  at  Kalisz  Sept. 
10,  1805.  In  youth  his  ardent  and  expressed  sympathy 
with  the  Polish  cause  resulted  in  his  expulsion  from  school, 
and  in  1820  he  went  to  Germany,  where  he  pursued  his 
studies  for  the  next  five  years.  Returning  to  Poland,  he 
was  on  several  occasions  imprisoned  for  his  active  sym- 
]iathy  with  the  opponents  of  Russia.  He  was  a  prominent 
instigator  of  the  revolution  of  1830,  and  acted  agent  of  the 
republicans  in  France,  where  he  remained  in  exile  after 
the  insurrection  was  suppressed.  In  1835  he  published  a 
work  {La  verite  siir  la  Rusfiic)  advocating  Panslavism,  and 
was  in  consequence  recalled  to  Russia  and  employed  in 
the  service  of  the  em]ieror.  Here  he  remained  till  1S44, 
when  he  secretly  left  Russia  on  account  of  troubles  at  court, 
and  went  to  Berlin;  here  and  at  Heidelberg  he  pursued  his 
studies,  delivering  lectures  in  the  mean  time  at  the  Univer- 
sity of  Berne.  Switzerland,  on  political  economy.  Id  1849  he 
came  to  the  U.  S.,  and  was  for  a  time  professor  of  languages ; 
from  1861  to  1863  he  was  a  translator  in  the  department  of 
state  at  AVashington.  He  was  the  author  of  numerous  works 
in  various  languages.     Among  his  published  works  in  this 
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country  aro  lUtnnin  aw  it  fa  ;  Americn  and  Europe  ;  and  My 
iHnry.      D.  at  Washin^tuu,  D.  C,  May  4,  IStiG. 

CaU^pi'nif  town  of  Siirdinia,  in  the  province  of  Cagliari. 
In  its  noighhoihooil  are  the  ruins  of  S'eapoli?,  an  ancient 
and  important  town  nientiounl  hy  Ptolemy,  which  was  de- 
struyed  by  the  Saracen?.  Otlier  antiquities  exi«t  in  the 
vicinity,  among  tliein  several  niirafjhi,  or  round  towers  of  a 
peculiar  construction,  the  ori<;;in  and  purpose  of  wliich  are 
doubtful.     Pop.  in  1S72,  5710. 

Gusta'vus,  post-lp.  of  Trumbull  co.,  0.     Pop.  903. 

tiusta'vus  I.  A'a'sa,  king  of  Sweden,  the  son  of  Eric, 
duke  of  Gripshulm,  wus  b.  at  Lindholm  "Mr.y  12,  MOfi,  and 
was  descended  liuoally  from  the  ol<!  Swedish  kiii;^s ;  edu- 
cated at  Upsala,  lie  entered  the  pnblic  eervieo  (I'>M)  at  a 
time  of  general  discontent  with  the  Danish  domination,  a 
large  party  having  openly  prononnccd  for  independence, 
Vasa  was  one  of  the  hostages  sent  in  151S  to  v.'arrant  the 
safety  of  the  Danish  king,  and  was  treacherously  scut  in 
irons  to  Denmark;  escaped  in  1619;  li.'^tened  to  Luther's 
preaching,  and  became  his  eorrerpfrndcnt;  returned  to  Swe- 
den, where  his  father  was  kiiled  in  1J20;  beaded  an  insur- 
rection of  Dalccarlians  in  1.321,  whom  his  eloquence  aroused 
from  apathy  to  patriotic  fervor;  gained  tho  battle  of  Wes- 
teraas  (1.321) ;  was  made  administrator  of  Sweden,  of  which 
ho  became  king  in  1j23;  openly  professed  Lutheranism  in 
1627;  and  in  1J2S  made  it  the  state  reli,t;ion.  His  reign 
was  disturbed  by  domestic  wars  with  the  peasants  and  with 
the  reactionary  party,  and  by  contests  with  Russia.  D.  at 
Stockholm  Sept.  29,  1000.  Though  a  man  of  noble  moral 
qualities  and  excellent  ability,  Vasa  was  a  somewhat  arbi- 
trary ruler,  but  his  reign  was  a  great  blessing  to  Sweden. 

Glista'vus  II.  Adol'phus,  grandson  of  Gustavus  Vasa, 
was  b.  at  Stockholm  Dec.  9.  1j94  (ohl  i'tyle}:  succeeded 
Charles  IX.,  his  father,  Nov.  S,  1011  ;  found  the  nation  at 
war  witli  Denmark,  Poland,  and  Russia,  the  king  of  Poland, 
Sigisinund.  his  cousin  and  the  lawful  heir  of  the  Swedish 
crown,  liaving  been  set  aside  for  being  a  Roman  Catholic; 
detached  Denmark  from  the  alliance  by  a  treaty  in  IGl.'i; 
gained  great  advantages  over  Russia,  and  forcecl  the  czar 
to  a  disadvantageous  peace  in  1017;  overran  Polish  Prus- 
sia, and  was  wounded  at  Dantzic;  and  though  the  Poles 
were  sustained  by  the  emperor  Ferdinand,  who  put  Gns- 
tavus  uu<ler  the  ban  and  let  loose  WaUenstein  upon  him. 
he  made  an  advantageous  truce  of  six  years;  landed  again 
at  ITscdom  in  10:^.0,  and  joined  issue  with  the  emperor  in 
the  great  Tiimity  Ykars'  War  (which  see);  and  :he  hist 
two  years  of  Oustavns's  life  were  the  most  glorious  of  all. 
The'great  battle  of  Leipsie,  Sept.  7,  16:Jl,  Tilly's  first  de- 
feat,  established  Ihe  fame  of  Gustavus;  the  victories  of 
Wurzluirg  and  the  Lech  (Apr.  10.  10:j2),  where  Tilly  re- 
ceived bis  death-v/ound,  added  to  that  fame.  The  general- 
ship of  WaUenstein  drew  him  into  Saxony,  and  the  foes 
met  at  Liilzen  Nov.  16.  Ifi;i2,  where  WaUenstein  was  de- 
fea'cd  and  Gu.'^tavus  fell  covered  witli  wounds.  The  first 
tactician  and  the  first  disciplinarian  of  his  age,  a  man  of 
large  ambition  for  military  glory,  his  most  marked  trait 
was  nevertheless  his  profoundly  religious  spirit.  As  a  ruler 
he  showed  what  he  might  have  been  l)y  the  improvements 
introduced  in  the  industrial,  commercial,  and  mining  inter- 
ests of  Sweden,  and  by  the  valuable  changes  he  made  in 
the  internal  economy  of  his  government.  Few  names  arc 
held  in  more  reverent  esteem  by  the  entire  Protestant  world 
than  that  of  Gustavus  Adolplius. 

<ius!uvus  III,  of  Sweden,  b.  at  Stockholm  Jan.  21, 
1740,  sucL'ceded  his  father,  Adcdphus  Frederick,  in  I77I. 
Ilis  reign  was  much  disturbed  by  conspiracies,  the  machi- 
nations of  Ihc  Hat  and  Cap  factions,  and  wars  with  Den 
mark  and  Russia.  Gustavus  was  a  man  of  ability  and 
ambition,  but  his  vacillating  and  j)erhap8  treacherous  dis- 
position, and  bis  disregard  of  tlie  eonslitutional  limits  of 
nis  power,  bred  much  discontent,  and  ho  was  shot  by  An- 
karstrociii  at  a  masked  ball,  and  d.  of  the  wound  Mar.  29, 
171)2. — His  son,  (Jr.sTAvrs  IV.,  b.  Nov.  1,  177'^.  succeeded 
to  the  crown  in  1792;  was  robbed  of  Pomerania  by  Napo- 
leon, and  of  Finlau'l  by  (he  czar  Alexander;  was  forced  to 
abdieate  in  1809,  was  succeeded  by  Rernardotte  (Charles 
XIV.),  and  d.  at  St.  Gall  Feb.  7,  18:17.  He  was  a  vain,  in- 
competent, and  tyrannic;!!  man. 

Gustavus  Adolplius  Society,  a  society  of  German 
Protestants,  organized  in  1S;;2  in  consequence  of  resolu- 
tions a(h)pled  on  the  two  hundredth  anniversary  of  the 
deatli  of  Gustavus  Ailolphus  (which  occurred  Nov.  10,  I0I!2, 
new  style).  This  society  is  very  popular  in  Germany,  and 
also  in  the  Netherlamls  and  Sweden.  Its  object  is  (he  as- 
sistance of  weak  c()ngregations  of  evangelical  Protestants 
in  all  parts  of  the  world.  Its  annual  receipts  are  now  about 
$1  jO.OOO,  which  are  distributed  among  more  than  WOO  con- 
gregations. 

Giis'troWj  town  of  Mecklenburg-Schwerin,  on  tho  left 


I  bank  of  tho  Nebel.  It  has  a  fine  cathedral  and  consider- 
I  able  breweries  and  distilleries.  Pop.  1U,675. 
I  l-u'tenberjj  (Hr.NNE  or  Joiia.ns),  b.  at  Mainz,  Ger- 
many, about  1400,  was  the  son  of  one  Gansfleisch.  and 
probably  took  his  mother's  name;  removed  in  1420  to 
Strasburg.  where  in  \-l'.U')  he  took  several  partners  for  the 
practice  of  wonderful  secret  arts  by  him  invented.  Of 
these  arts,  that  of  printing  with  movable  types  was  the 
most  important.  Rooks  printed  before  this  time  are  all 
of  tho  elass  called  block-books,  printed  from  engraved 
plates  of  wood  or  metal.  It  is  certain  that  Gutenberg  and 
his  associates  had  a  printing-press,  with  other  essential 
apparatus  for  practising  the  new  art,  as  early  as  14;iS.  but 
it  is  not  known  that  any  books  were  printed  until  after 
the  formation  of  his  partnership  with  Faust  and  Sehoffer 
at  Mainz  in  1160.  (See  Faust.)  In  1  Ifio,  Gutenberg,  who 
had  for  some  years  been  carrying  on  printing  by  himself, 
left  the  business  and  entered  the  court  of  the  elector  of 
Nassau.     D.  at  Mainz  Feb.  24,  14GS. 

Guth'rie,  county  of  S.  W.  Central  Iowa.  Area,  570 
pq,  m.  It  is  a  fertile  jirairie  region.  Grain  and  wool  aro 
staple  products.     Cap.  Panora.     Pop.  70GI. 

Guthrie,  tp.  of  Lawrence  co.,  Ind.     Pop.  1292. 
Guthrie,  post-v.  of  Guthrie  co.,  la.,  on  the  Chicago 
Roek  Island  and  Pacific  R.  R.,  00  miles  E.  of  Omaha. 
Guthrie,  tp.  of  Faribault  co.,  Minn.     Pop.  550. 
(■uthrie  (Jamfs),  LL.D..  b.  near  Rardstown,  Ky.,Dcc. 
5,  17'J2,  of  Scotch  origin.     lie  acquired  an  education  at  the 
academy  at  Bardt;town,  and  at  once  commenced  the  study 
of  law;  admitted  to  the  bar  in   Louisville,  Ky.,  where  he 
soon  built  up  a  lucrative  practice;   represented  Louisville 
several  times  in  the  legislature  with  marked  ability  :  chosen 
presiding  officer  of  the  convention  which  formed  the  new 
constitution  of  Kentucky  1850:  appointed  secretary  of  the 
treasury  by  Pres.  Pierce  1853-57  ;  elected  to  the  U.  S.  Sen- 
ate (1S65),  but  resigned  on  account  of  iU-hcalth.     D.  at 
Louisville,  Ky.,  Mar.  13,  1809. 

Guthrie  (Thomas),  D.  D.,  son  of  a  banker,  was  b.  at 
Brechin,  Forfarshire,  Scotland,  July  12,  1803;  graduated 
at  the  University  of  Edinburgh  :  studied  medicine  in  Paris; 
was  settled  at  Arbirlot,  in  his  native  county,  in  IS.'U);  in 
1837  removed  to  Old  Grey  Friars  church  in  Kdinburgh, 
and  in  1840  to  St.  John's,  a  new  church  built  for  him  in 
tho  same  city;  in  1843  took  a  prominent  part  in  the  estab- 
lishment of  the  Free  Church;  encouraged  the  building  of 
manses;  inaugurated  in  1817  the  Ragged  School  system; 
was  moderator  of  the  General  Assembly  in  1802  ;  was  com- 
jielled  to  give  up  public  speaking  in  1804,  when  he  began 
to  edit  the  Sii)nl<ii/  Afntjaztnc;  and  d.  at  St.  Leonard's, 
Fifcshire.  Feb.  24,  1873.  He  Avas  an  ardent  Christian,  an 
earnest  philanthroiiist  and  social  reformer,  and  a  very 
brilliant  orator.  Among  his  humanitarian  publications 
may  be  named  A  PUa  for  liaijfjcci  Srhoofn  (1847),  A  Plea 
fur  Drutikfuds  (1850),  The  Clfy,  itn  Shtti  and  Sorrow$ 
(1857).  He  published  also  The  'dospel  in  Ezchnl  (1855). 
CfirtKi  Olid  tht  Inht:rifiturv  of  the  SiihitM  (1858),  and  The 
Wnt/ til  Life  (1S02).  His  sons  issued  \ii»  Autohi'oi/rttphi/ 
iDid  Mriiioir  in  1874.  R.  D.  Hitcucock. 

Guthrie  Centre,  post-v.  of  Guthrie  eo.,  la.,  50  miles 
W.  of  Dea  Moines.  It  has  a  newspaper,  2  churches,  2  school- 
houses,  1  hotel,  1  mill.     Principal  business,  farming. 

IIrss  k  Kattzman,  Ens.  "  JoritsAi.." 

Gut  Manufacture.   See  Catgct,  GoLnnicATKns*  Skin. 

Guts-Muths    (JoiiANN    CuittsToiMi    FitiKUiticn),  b.   at 

(Jucdlinl'urg,    (itrmany,   Aug.    9,    1759;    was   educated   at 

I   Hallo;  studied  clivinity.  and  in   1780  beAime  overseer  in 

I   gymnastics   at  Sebnejiienthal,  where  he  d.  May  21,  1839. 

I    lie  was  one  of  the  founders  of  modern   (Jcrnmn  gymnas- 

I   tics;  published  a  series  of  textbooks  on   gymnastics  and 

I  other  athletic  exercises,  and  some  school  geographies  and 

other  educational  books. 
I       <;ut'tn  l*cr'cha   is  the  hardened  milky  juico  of  the 
I    f^ounudni  Pcrihu  or  /.  (,'nttu,  a  largo  tree,  which  grows  in 
Malacca,  Horneo,  and  other  islands  of  tho  Indian  Archi- 
pelago, and  also,  according  to  Rleekrode.   procured   from 
Sdf^tn  Muflvri.     The   milky  juice   exudes   from   incisions 
'  in  tlie  bark  made  after  the  tree  is  cut  down,  and  is  inspls- 
,  sated  by  boiling.     Crude  gutta  percha  is  purified  cither  by 
I  rasping  in  water  to  remove  soluble  impurities,  nnd  then 
1  heating   to   230°   F.  to   reduce  to  a  compact  mass;   or  by 
;  dissolving  in    bisulphide  of  carbon    and    evaporuling   tho 
'  filteretl  solution.     The  purified  gulla  pereha  has  a  brown- 
ish-red color,  and  a  specific  gravity  of  0.979.     It  becomes 
electrical  by  friction,  and  is  a  very  poor  conductor  of  elec- 
tricity;   hence  it  is  used  for  forming  instihiting  supports 
1  for  oicctrieal  apparatus  and  for  covering  teleL'rapb-wires 
[  which  are  to  be  immersed  in  water.     At  about  115^  F.  it 
1  softens  and  becumcs  pasty,  without  losing  its  tenacity.    At 
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104°  F.  it  may  bo  easily  spread  out  in  sheets,  drawn  into 
tubes,  applied  to  any  surface,  or  worked  into  any  dcs.red 
form.  It  will  take  the  finest  impressions  Ironi  a  moul(  . 
It  is  used  for  water-pipes,  mouldings,  and,  mixed  with 
linseed  oil,  for  the  moulds  employed  in  making  electro- 
types It  is  insoluble  in  water,  and  but  slightly  soluble 
in  alcohol  and  ether.  Boiling  olive  oil  dissolves  a  little 
of  it,  but  deposits  it  again  on  cooling.  It  is  readily  sol- 
uble in  bisulphide  of  carbon,  benzol,  ehlorolorm,  and  oil 
of  turpentine,  especially  when  heat  is  applied.  Alkalies 
and  hydrofluoric  acid  have  no  action  upon  it.  Bottles  and 
other  vessels  for  the  latter  acid  arc  made  from  it.  Oil  of 
vitriol  carbouizes  it,  and  strong  nitric  acid  converts  it  into 
a  yellow  resin.  It  yields  volatile  oils  by  dry  distillation. 
Gutta  percha  consists  of — 

1,  Pure  gutta CwHis  75  to  82  per  cent. 

2,  Fluanil (C,oH,6)20    6"     4       " 

3,  Alban  CjolIisO       19  "  14       " 

The  Ihiaiiil  and  alban  are  products  of  the  oxidation  of 
the  gutta.  The  fluanil  is  a  yellow  resinous  body,  sol- 
uble iu  cold  alcohol ;  the  alban.  a  crystalline  substance, 
insoluble  in  cold,  but  soluble  in  boiling  alcohol.  The 
gutta  is  insoluble  even  in  boiling  alcohol.  Pure  gutta 
is  obtaincrl  by  exhausting  gutta  percha  with  water  and 
hydrochloric  acid,  dissolving  in  boiling  ether,  pressing  the 
substance  which  separates  on  cooling,  repealing  the  opera- 
tion as  long  as  anything  is  taken  up  by  the  ether.  The 
pure  gutta  is  perfectly  white,  cakes  together  at  212°  F., 
begins  to  melt  at  300°  F.  Gutta  percha  is  strongly  at- 
tacked by  ozonized  oxygen  and  liy  strong  hydiocbloric 
acid.  It  rapidly  deteriorates  by  oxidation  when  exposed 
to  the  air,  especially  in  warm  climates.  It  loses  its  flexi- 
bility, tenacity,  and  extensibility,  and  becomes  very  brittle 
and  "entirely  useless  for  industrial  purposes.  Mixed  with 
sulphur  or  certain  sulphides,  and  heated  to  200°  or  ".00°  F., 
the  gutta  percha  undergoes  a  change  similar  to  that  which 
occurs  during  the  vulcanizing  of  caoutchouc.  (See  IxDH- 
nuBBER.)  Gutta  pcreha  is  chiefly  employed  for  coating 
submarine  telegraph-wires.  For  this  purpose  it  will  prob- 
ably be  replaced  by  kerilc,  a  preparation  of  India-rubber 
which  is  not  affected  by  the  air.  (For  further  details  sco 
Ure's  Bii-t.,  Miispr.^tt's  Cliemistn/,  and  articles  by  T.  M. 
Bi.oisoM,  E.  M.,  in  the  American  'VliemiHt,  vol.  ii.,  1S71,  p. 

gl  „„,  )  C.  F.  CllAXDLEll. 

Gut'ta  Ro'sea  ("rosy  drop"),  a  name  somewhat 
vaguely  ap])lied  to  skin  diseases  in  which  some  of  the  seba- 
ceous glands  of  the  nose  and  face  become  the  seat  of  inflam- 
matory action,  often  of  a  very  obstinate  kind.  The  name 
includes  often  thoso  cases  of  acne  so  common  among  young 
persons  of  either  sex  just  as  they  are  coming  to  years  of 
maturity.  The  whelks  or  tubercles  which  appear  upon  the 
faces  of  hard  drinkers  come  under  the  same  general  name. 
Regulation  of  the  habits  in  any  case  is  the  most  essential 
comlition  of  cure.  Mild  lead  lotions,  with  iron,  arc  useful. 
Gut'ta  Sere'na[Lat."  the  clear  drop,"  so  called  in  dis- 
tinction from  iinlln  iipaca,  or  cataract;  it  heing  the  belief 
of  the  ancients  that  drops  of  some  humor  of  untoward 
quality  fell  into  the  eye  and  quenched  the  sight],  an  old 
synonym  for  Amaurosis  (which  see);  the  "drop  serene" 
of  Miiton. 

Gut'tenberg,  post-v.  of  Clayton  co.,  la.,  on  the  W. 
bank  of  the  Mississippi,  40  miles  above  Dubuque.  It  has 
mines  of  lead,  and  is  in  a  beautiful  locality.     Pop.  1040. 

Guttif'ersE,  a  synonym  for  the  Clusiacea;.  a  natural 
order  of  exogenous  trees  and  shrubs,  all  tropical  or  sub- 
trojiieal,  and  sonjetimes  epiphytic.  Many  of  them  have  res- 
inous and  balsamic  juices,  and  the  fruits  of  some  s)ieeies 
are  prized  as  food.  The  timber  of  some  of  these  trees  is 
of  great  value.  Gamboge  and  tacamahac  arc  products  of 
the  order,  which  has  one  representative  species  iu  Florida. 
(Jutzkow  (Karl  Feroimand),  b.  in  Berlin.  Germany, 
Mar.  17,  ISU;  studied  philosophy  and  theology;  became 
an  acknowledged  head  of  the  "  Young  Germany  "  party. 
llis  irii//i/  i/i>  Zifcijhrhi  (a  novel,  183."))  caused  his  im- 
prisonment for  three  months,  its  tendency  being  considered 
atheistical  and  destructive  to  social  order  ;  and  this  opinicm 
was  confirmed  by  his  A'ero  (1S35),  a  dramatic  piece.  He 
afterwards  attained  very  great  popularity  as  a  novelist, 
dramatist,  and  journalist,  but  has  been  subject  to  occasional 
attacks  of  insanity.  He  h.as  lived  in  various  German  capi- 
tals, and  since  1870  at  Berlin.  Noteworthy  among  his 
works  are  Zitr  I'hihmiphie  dcr  Geschichle  (1836,  written 
a-'ainst  Hegel) ;  IllnHndow.  a  satirical  tale  (1838-39) ;  /.••>■/ 
n°d  Scliwerilt  (1844)  and  Vrbild  des  Tarlii/e  (1847),  come- 
dies ;  Uriel  Acosta  (a  tragedy,  1S47) ;  Hie  Hitler  rom  l!e!«ie 
(1850-52)  ;  Der  Zauherer  ron  Mom  (1869-51)  :  Fritz  Ellrodt 
(1872),  and  many  other  novels.  Notwithstanding  the  pop- 
ularity of  his  woiks,  his  influence  is  regarded  as  deplorable 
by  many  thoughtful  critics.     D.  Dec.  IC,  1878. 


Gutz'laft'(KARL  Fkiedkich  AuGii.sT),  b.  near  Stettin 
July  8,  1803;  went  in  1823  as  a  missionary  of  the  Dutch 
Church  to  Singapore,  and  showed  wonde.ful  proficiency  in 
the  acquisition  of  languages  :  went  to  Java  in  1826,  to  Siam 
in  1828,  and  to  China  in  1831  ;  became  in  1834  interpreter 
and  secretary  of  the  British  legation  ;  sustained  himself 
without  connection  with  any  missionary  society,  and  was 
beloved  by  the  Chinese,  among  whom  be  practised  medicine 
with  great  success.  D.  at  Hong-Kong  .-^ug.  9, 1851.  Among 
his  works  are  Journal  (1834) ;  Chiiifue  Hiniory  (in  English, 
1834:  in  German,  1847):  China  Opened  (1838);  Life  of 
Tao-Kwanrj  (1S52):  and  numerous  papers  on  the  geogra- 
phy, social  life,  and  religion  of  the  Chinese,  into  whoso 
language  he  translated  the  New  Testament. 

Guy  (Thomas),  founder  of  Guy's  Hospital.  Southwark, 
London,  b.  at  Horseleydown  in  1644;  carried  on  business 
first  as  a  bookseller,  importing  English  Bibles  from  Hol- 
land ;  then  as  a  financier,  buying  the  prize-tickets  of 
seamen  at  a  large  discount  and  investing  the  money  in 
stocks.  By  this  means  he  amassed  a  fortune  of  nearly 
£500,000,  which,  at  his  death  in  1724.  he  bequeathed  to 
charitable  purposes.  He  founded  the  Stationers'  Company, 
anil  difl'erent  charitable  institutions  at  Tamworth,  his 
mother's  birthplace,  received  large  grants. 
Guy'an,  tp.  of  Gallia  co..  0.  Pop.  1279. 
Guyandotte,  tp.  and  post-v.  of  Cabell  co..  West  W., 
on  the  Ohio,  at  the  mouth  of  the  Guyandotte  River,  and 
on  the  Chesapeake  and  Ohio  R.  R.,  4  miles  above  Hunt- 
ingdon. It  has  1  weekly  newspaper.  Pop.  427;  of  tp. 
2095. 

Guyon  (Mme.  Jeanxe  Marie  BouviEn  rn  la  SIothe), 
b.  at  Montargis,  France,  Apr.  13, 1048,  and  in  1CG4  married 
the  wealthy  but  uncongenial  M.  Guyon,  a  tyrannical  and 
irreligious" man.  who  late  in  life  was  converted  to  her  ovrn 
religious  views.  He  d.  in  1070,  leaving  his  wife  fres  to 
foster  that  state  of  spiritual  exaltation  to  which  from  in- 
fancy she  h.ad  been  inclined.  Severe  penances,  untiring 
Iabo"rs  for  the  spiritual  good  of  others,  the  abandonment  of 
her  property  for  the  use  of  her  children,  the  guardianship 
of  whom  she  surrendcrcil,  led  her  to  a  state  in  which  she 
believed  herself  to  be  the  bride  of  Christ,  united  in  soul 
with  God,  having  dsily  and  hourly  communication  wilh 
Heaven,  being  invested  with  what  she  termed  the  apostoli- 
cal state,  in  which  she  could  discern  the  spiritual  state  of 
those  frliom  she  met.  She  was  much  with  one  Lacombe,  a 
Barnabite  of  mystical  views,  a  devout  man  who  was  long 
her  confessor,  aiid  who  d.  insane:  and  Mme.  Guyon's  ene- 
mies spread  many  scandalous  rumors  regarding  this  rela- 
tionship, but  no  one  who  knew  her  ever  believed  any  of 
these  reports.  She  was  (1688-89)  confined  as  a  Qu'.etist  in 
the  Visitation  convent  of  Paris,  her  brother,  a  monk,  be- 
ing the  chief  instigator  of  her  imprisonment,  for  the  pope 
iu''lG87  had  condemned  Quietism,  and  most  of  the  French 
bishops  now  condemned  Mme.  Guyon's  books  ;  and  Fenelon, 
for  defending  her,  was  involved  in  the  persecutions  which 
fell  upon  her.  She  was  liberated  through  the  agency  of 
Madame  de  Maiutenon,  and  for  a  time  lived  .at  the  French 
court.  She  was  (1695-1700)  confined  at  Vineennes  and 
in  the  Bastile,  where  she  sufl'ercd  many  indignities.  When 
released  she  retired  to  her  daughter's  house  at  Blois, 
where  the  rest  of  her  life  was  spent  in  works  of  charity; 
and  there  she  d.  June  9.  1717.  in  full  fellowship  with  the 
Roman  Catholic  Church,  which  she  had  never  forsaken.  ' 
But  the  leading  divines  of  that  Church  suspected  her  of 
heresies,  and  her  most  appreciative  admirers  have  been 
Protestants.  John  Wesley  especially,  while  disapproving 
strongly  of  some  of  her  teachings,  cannot  withhold  from 
her  his'hearty  jiraise.  She  left  a  considerable  number  of 
volumes  cont"aining  hymns,  letters  upon  spiritual  questions, 
and  devotional  treatises,  some  of  them  of  a  highly  mystical 
character.  The  best  Life  is  that  by  Upham  (2  vols,,  1S48- 
50).  The  so-called  autobiography  is  probably  not  alto- 
gether her  own. 

Guyon  (RirnAun  Debaifre),  a  general  in  the  Hun- 
garian army  during  the  revolution  of  1848-49.  was  of 
English  descent,  b.  at  Wolcott,  near  Bath,  in  England,  Mar. 
3.  f813.  In  1832  he  entered  the  .Austrian  service,  but  after 
marrying  the  countess  Splenyi  in  1838,  he  lived  as  a  private 
citizen  on  his  estates  near  Comorn.  As  soon  as  the  revolu- 
tion broke  out  he  ofi'ered  his  services  to  the  national  gov- 
ernment, and  accompanied  GJirgei  as  a  brigadier-general 
on  his  vic'orious  march  to  Buda  and  on  his  unfortunate 
retreat  to  Temeswar.  On  many  occasions  Guyon  distin- 
guished himself  by  his  aud.acitv  and  inexhaustible  energy. 
After  the  battle  of"  Temcsw.ar  (Aug.  9,  1849)  he  eseajied  to 
Turkey,  and  entered  the  service  of  the  sultan.  Under  the 
name  "of  Kourshid  Pasha  he  was  governor  of  Damascus, 
and  during  the  Crimean  war  he  organized  the  army  of 
Anatolia.     D.  at  Constantinople  1856. 
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Gnyot  (Arnold  Henry),  Ph.  D.,  LL.D.,  M.  N.  A.  f?.,  b. 
near  Neuchitfl,  Switzerland,  Sept,  2S,  ISO";  was  educated 

ut  Ncuclmiel,  Stuttfjarl.  Ciirlsruhe,  and  the  UnivLTsity  of 
Berlin,  where  he  graduated  Ph.  D.  in  18;i5;  uuntimied  his 
studies  in  Paris  1836-.i9.  Though  at  tirst  a  student  of 
theology,  he  gave  especial  attention  to  the  natural  and 
phy>ii.'al  sciences.  With  Agassiz,  hi*  early  associate,  ho 
accepted  1839  a  professorship  in  the  Academy  of  Xeuchfttel, 
just  founded,  to  carry  un  a  post-graduate  course  of  higher 
studies,  and  filled  the  chair  of  universal  history  and  physi- 
cal geography  from  1839  to  1848,  During  these  ten  years 
he  studied  the  structure  and  physics  of  the  modern  and  the 
extent  of  the  ancient  glaciers  of  the  Alps,  lie  discitvered 
the  laminated  character  of  the  ice  of  glaciers,  and  the  fact 
that  the  raoveniont  of  the  glacier  is  due  to  molecular  dis- 
placement, mainly  under  the  action  of  gravity,  explaining 
thereby  the  principal  laws  of  glacier  motion  which  he  had 
f,)und  and  pointed  out.  He  then  investigated  the  suliject 
of  the  transportation  of  Alpine  boulders  aruuu'i  the  Cen- 
tral Alps,  determined  for  the  first  time  the  real  litnits  of 
each  erratic  region  in  Switzerland,  Savoy,  and  L»tmbanly, 
as  well  as  the  vertical  limits  of  the  phenomenon,  and  de- 
monstrated the  identity  of  the  laws  of  the  distribution  of 
erratic  debris  with  those  of  moraine?  of  glaciers.  His  ob- 
servations were  to  have  been  published  in  full  in  the 
St/Htcme  Glifciaire  of  Agassiz.  Guyot,  and  Desor  (Paris, 
1848),  of  which,  however,  only  the  first  volume  was  printed  ; 
but  the  most  important  results  are  found  in  the  liuUetiti 
of  the  Soi'iet'/  tif  Xatnraf  Sciences  of  Xeuchatel,  and  in 
Arrhirf  tl'/Iixtoirp  (It-  In  GMotjie^  vol.  ii.,  Paris.  ISIS.  He 
removed  in  IS-IS  to  the  U.  S. ;  delivered  (1849)  the  lectures 
in  French,  translate  1  by  Pres.  Felton  of  Harvard  College, 
and  publisherl  as  the  Enrfk  and  ^fr^n  (1S49).  These  lec- 
tures ina-igurated  the  raoveraont  of  reform  in  geographical 
teaching  wliich  has  been  since  going  on,  and  tc)  foster  which 
ho  was  employed  for  six  years  by  the  Massachusetts  board 
of  education  as  a  lecturer  on  physical  geography.  Ho  or- 
ganizorl  for  the  Smitht-'onian  Institution  a  system  of  me- 
teorological observations,  supcrinten<ied  the  construction 
of  the  improved  instruments  now  in  use;  published  Dim-- 
fiiniH  fur  .\fctcoro!i>iiicftf  Ohservftfioii^i  (1850).  .and  a  volume 
of  MeUorolixjicnl  and  Pfii/ticat  Tables  { 1851-:)9  ) ;  travelled 
extensively  in  the  U.  S.,  and  made  numerous  and  important 
hypsometrical  observations,  especially  in  the  Ap|ialat'hian 
Alountain  system,  from  Maine  to  Georgia,  partly  pulilished 
in  a  paper  on  the  Physim!  Strnrtnre  of  the  Apimiachian 
Mtiiintftina  in  Sillimaii's  Journal  of  Science  (1801) ;  became 
in  185.5  professor  of  geology  and  physical  geography  in  the 
College  of  New  .Jersey,  Princeton  ;  is  author  of  the  treatise 
on  physical  geography  in  Johnson^a  Fainifi/  Atfai  of  the 
World,  and  of  a  series  of  school  geographies  { 18t)lJ-7.j) ;  has 
also  published  a  series  of  wall-maps  for  schools.  In  187."J 
his  geographical  works  rcceiverl  the  medal  of  progress  at 
the  Vienna  Kxpositiou  ;  has  also  written  numerous  scien- 
tific lectures  and  papers.  He  received  the  honorary  degree 
of  LL.D.  from  Union  College,*  was  one  of  the  original 
members  of  the  National  Academy  of  Sciences  created  by 
Congress;  is  associate  member  of  the  Royal  .\cademy  of 
Turin;  honorary  correspondent  of  the  Royal  Geographical 
riiK-iety  of  London,  and  of  the  Geographical  Society  of 
Paris ;  member  of  the  American  Academy  of  Boston, 
American  Philosophical  Society  of  Philadelphia,  and  other 
learned  societies. 

Guys'borough,  the  north-easternmost  county  of  the 
mainlainl  of  Nova  Scotia.  Its  surface  is  partly  rough  and 
broken.  It  al)ourid3  in  mineral  wealth,  especially  iu  gold. 
Its  coast-line  is  brnken  by  many  bays  and  harbors.  Cap. 
Guys  bo  rough,     Poj>.  1C,.')J5. 

(■uyKboroiigh,  port  of  entry  and  cap.  of  Guyshorough 
CO.,  N.  S.,  on  the  U'.  side  of  Milford  Haven.  It  was  settled 
in  1783.  Its  harbor  is  commodious.  Fishing  and  gold- 
mining  are  important  industries.  Guysborough  is  the  seat 
of  a  large  aeailcmy.      Pop.  about  HK)(I, 

t-uy's  Hospital,  a  great  charitable  institution  of 
Southwark,  London,  nameii  from  its  founder,  Thomas  Guy, 
who  began  its  erection  in  1722,  and  at  his  death  most  lib- 
erally endowed  it.  In  1829  it  received  largo  benefactions 
from  a  Mr.  Hunt.     It  was  first  opened  in  1725. 

(■iiyi<»ii-Morveau  (Lons  Bkiinard)  was  b.  at  Dijon 
Jan.  4,  17-''>7.      lie  studied   first   law.   and   had   become  an 
attorney  when  ho  determined  to  devote  himself  cxrdusively  ! 
to  the  study  of  natural  peienee,  especially  r-hemistry.     At  ' 
his  instigation  chairs  of  ehemistry,  mineralogy,  and  merli- 
oinc  were  creetetl  at  the  Academy  of  Hijon.  and   he  filled  I 
the  first-mentioned  one  till  1790.     During  tin-  Revolution  he  | 
was   active  us  a  politician,  and   voteil   for  the  iminediato  J 
execution  of  Jjouis   XV[.       Me  contributed    much    to   the  1 
erecti(m  of  TKcole  polytechnifjue  in  Paris,  at  which  ho  bo-  | 
came  a  professor.      From  IStlll  to  !SI4  he  was  director  of   i 
tho  mint.     l>.  in  Paris  Jan.  2,  ISIti.     Ilis  chief  murit«  as  1 


a  chemist  are  his  discovery  of  the  disinfecting  qualities  of 
chlorine,  made  in  1773.  and  since  that  time  extensively 
utilized,  and  his  establishment  of  a  new  and  simpler  chemi- 
cal terminology,  the  idea  of  which  he  conceived  in  1783, 
and  in  the  execution  of  which  he  was  aided  by  Lavoisier. 
But  his  experiments  and  researches  have  also  been  of  great 
influence  iu  the  manufacture  of  saltpetre,  gunpowder,  prus- 
sian  blue,  etc..  in  the  enipl<)yment  of  cement  for  building 
under  water,  and  in  many  other  instances  of  practical  ap- 
plication of  chemical  science.  His  principal  works  are 
Victionnnire  de  Vhimie  (178G),  Mcthudcd'uuf  Xomeucfaiitie 
chim{rfue(]7ii7)^Trttit^  (/en  motfenn  dedcHinfectcr  Vair  (ISOI ), 
/{iipijtnt  Bur  la  resttiuration  d'tin  ttihlraii  dc  Ilaphael  { 1802). 

Gu'zcrat,  an  old  province  of  llindostan.  consisting  of 
the  peninsula  of  Kattywar,  ]iroiecting  into  the  Arabian 
Sea  between  the  Gulfs  of  Cutch  and  Canibay,  and  an  ir- 
regularly shaped  territory  on  the  mainland  between  Ba- 
roda,  (Jwalior,  and  British  India,  between  which  powers 
(iuzerat,  containing  40,000  square  miles,  with  about 
(>,OO0,0tK)  inhabitants,  is  now  divided,  parts  of  it  forming 
the  nortiiern  districts  of  the  presidency  of  Bombay,  and 
part  belonging  to  the  Guicowar. 

Ciwa'lior,  a  region  of  Central  llindostan,  formerly  be- 
longing to  the  family  of  Seindia,  but  now  governed  by  a 
niaharajah  who  is  trilmtary  to  the  British  government.  Its 
northern  part  is  low.  occupying  the  basin  of  the  Jumna :  the 
middle  part  is  hilly,  and  the  southern  covered  with  branches 
of  tho  Vindhyan  and  Santpoora  mountains.  Area,  33,119 
S'luare  miles."   Pop,  3,228,1100, 

Gwalior,  capital  of  tho  state  of  Gwalior.  on  the  Sub- 
anrika.  an  affluent  of  the  .Tumna,  but  with  very  little 
water  in  the  dry  season.  In  the  midst  of  the  city  rises  a 
rock,  perpendicular,  300  feet  high,  H  miles  hmg,  and  300 
Yards  broad.  This  rock  has  Iteen  used  as  a  fortress  for 
more  than  1000  years;  but  leaving  the  natural  advantages 
of  tho  position  out  of  sight,  the  fortifications  are  pictur- 
esque, and  nothing  more.  At  the  foot  of  the  loek  stretches 
the  city,  built  in  the  ancient  Hindoo  stvle,  hot,  squalid,  un- 
inviting.    Pop.  30,000. 

Gwin  (AViLLiAir  McKhndrvV  h.  in  Sumner  co.,  Tenn.. 
Oct.  9,  1803;  was  educated  at  Transylvania  L^nivcrsity  ; 
studied  medicine,  and  removed  to  Vicksburg,  Miss,:  be- 
came U.S.  marshal  1833;  was  in  Congress  1841-43;  as 
commissioner  of  public  buildings  supervised  the  construc- 
tion of  the  New  Orleans  custom-house  1847  ;  went  in  184S 
to  California  ;  was  in  the  constitutional  convention  1849  ; 
V.  S.  Senator  1850-01  ;  was  imj)risoned  for  .disloyalty 
lsni-(>3  ;  tr)ok  part  in  a  scheme  forcolonizing  Sonora  with 
people  of  Southern  birth  18(14-05  ;  and,  according  to  a  re- 
port (ofiieially  denied  by  the  imperial  representative),  was 
appointed  prefect  of  Northern  Mexico  under  the  short- 
lived empire  of  Maximilian. 

Gn'in'iad  [Welsh,  "white  fish"],  or  fresh-water  her- 
ring, a  lake-fish  of  Northern  Europe,  the  Core ffomis  font, 
of  the  salmon  family,  closely  resembling  the  white-fish  of 
tho  American  lakes,  though  greatly  inferior  to  it  as  food. 
It  is  caught  in  England  and  Wales  in  large  quantities,  and 
salted,  and  sold  to  the  poor  at  very  cheap  rates. 

Gwin'npU,  county  in  the  N.  of  Georgia.  Area,  550 
square  miles.  It  is  hilly,  but  fertile.  Granite,  gold,  an- 
timony, and  iron  liave  bcm  fiiund  hero.  Grain,  tobacco, 
cotton,  and  wool  are  proilueed.  It  is  traversed  by  the  .\t- 
lanta  and  Richmond  Air-lino  R.  II.  Cup.  Laurenceville. 
Pop.  12,431. 

Gwinnett  (Button),  b.  in  England  about  1732;  em- 
igrated to  Charleston,  S.  C.  in  177tt.  and  became  engageil 
in  agriculture  (1772).  He  took  an  active  part  in  the  po- 
litical questions  of  the  time  during  the  Revolution,  was 
elected  by  the  general  assembly  of  the  province  a  repre- 
sentative to  the  general  Congress,  and  was  a  signer  of  tho 
Declaratiim  of  Inriependence.  He  was  killed  in  a  duel  by 
Gen,  Mcintosh  May  27,  1777. 

(iwynn  (Nki.i.)  was  b.  about  1050  in  London,  in  tho 
most  abject  poverty.  Nor  was  her  career  upward  to  the 
top  of  society  very  enviable.  She  sold  oranges  in  the 
taverns,  and  sang  and  daneid  for  money,  an*!  became  tho 
mistress  of  tho  actors  Hart  and  Lacy,  In  her  stMneulh 
year  she  went  upon  tho  stage,  and  ina<ie  a  great  hit  in 
humorous  and  lascivious  r^iIes  :  after  which  she  became  the 
mistress  of  Lord  Buckhursl.  In  lfiti9.  I,ord  Buckhurst  sold 
luT  to  the  king,  and  in  Ui7 1  she  was  appointed  a  lady  of  th" 
jirivy  chamber  to  (jueen  Catharine,  ami  received  (he  name 
of  .NJadani  Ellen.  But  once  arrivo<l  at  this  station,  her  be- 
havior matl('  her  rather  popular.  She  was  coarse,  but  kind, 
gcTierous,  wilty.  and  pleasant.  She  helped  her  ohl  friends 
ani(»ng  the  a-'Iors  and  poets  with  great  liberality,  and  did 
harm  to  none.  Slic  gave  tho  first  idea  of  tho  erection  of 
Chelsea  Hos])ital  for  disabled  soldiers,  and  she  was  gener- 
ally boliovod  tu  exert  horsulf  iu  support  uf  tho  Protestant 
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cause  at  court.     She  bore  two  sons  to  the  king,  of  whom 

the  one  died  early,  and  the  other  was  created  duke  of  St. 
Albans.  After  (he  death  of  Charles  II.  she  lived  in  retire- 
ment, and  when  she  died  {about  11)90)  her  funeral  sermon 
was  preached  by  Dr.  Tenison,  afterwards  archbishop  of 
Canterbury.  Two  nicmiurs  have  been  published  of 
liPr — one  by  John  Seymour  in  1752,  and  another  by 
Peter  Cunningham  in  1850. 

Gwvn'edd,  post-tp.  of  Montgomery  co.,  Pa. 
Po]).  '2h{n. 

Gyarmat-Bala^sa,     See  CALAssA-GvAnMAT. 

Gy'aros  [riiapos],  one  of  the  Cyclades,  now  unin- 
habited and  employed  as  a  sheep-pasture.  It  lies 
S.  W.  of  Andros;  was  anciently  proverbial  for  the 
jiuverty  of  its  people;  and  was  a  place  of  banish- 
ment for  the  Romans.     It  is  very  small  and  rocky. 

Gy'ges,  the  founiler  of  the  dynasty  of  the  Merm- 
nadie  in  the  kingdom  of  Lydia,  was  the  favorite  of  King 
Candaules,  and  in  possession  of  a  ring  by  means  of  which 
lie  could  make  himself  invisible.  Urged  by  the  king,  who 
biiasted  of  the  beauty  of  his  wife,  Gyges  concealed  himself 
in  the  bed-chamber  of  the  queen  in  order  to  sec  her  naked, 
but  was  discovered.  The  queen,  indignant  at  the  affront 
offered  her,  gave  him  the  choice  of  being  put  to  death  him- 
self or  of  killing  her  husband.  He  chose  the  last,  and  be- 
came king  about  710  b.  c.  D.  fi7S  b.  c.  The  Delphic  oracle 
confirmed  him  in  his  new  position,  and  he  acquired  great 
wealth.  The  stury  cf  the  ring  is  told  by  Plato,  and  the 
ring  of  Gyges  was  with  the  ancient  Greeks  a  syinb<d  of 
extraordinary  good  luck,  like  the  lamp  of  Aladdin  with  the 
Aral)S. 

Gylip'pus  [riiAnrn-o?].  son  of  the  exiled  Spartan  gen- 
eral Cieaodridas :  commanded  two  Spartan  galleys  for  the 
relief  of  Syracuse,  then  (414  B.  r. )  besieged  by  the  Athe- 
nians ;  took  command  of  the  Sicilian  land  forces,  by  the  aid 
of  which  (413)  the  siege  was  broken  up.  In  412  he  re- 
turned to  Sparta  ;  for  the  Syracusans,  notwithstanding  his 
brilliant  and  successful  efforts  in  their  behalf,  seem  to  have 
despised  him  and  treated  him  with  ojicn  insult.  ( Pn  tarch, 
Nicios,  19,  21,  28.)  lie  was  afterwards  banished  from 
Sparta  for  having  stolen  a  part  of  the  treasure  sent  from 
Athens  by  Lysander,  and  probably  d.  in  exile,  ^^lian  states 
that  he  was  a  Mothax — that  is,  a  man  of  Helot  birth, 
brought  up  as  a  Spartan,  and  allowed  a  jiart  of  a  citizen's 
privileges,  but  there  is  reason  to  doubt  the  truth  of  the 
statement. 

Gymiia'sium  [Gr.  yvMfacrcoi'.  from  yvfxvo?,  "naked"] 
properly  designates  a  ])lacc  for  athletic  exercise,  but  in  an- 
cient Greece  the  great  gymnastic  schools  became  also  places 
for  lounging,  for  conversation,  for  study,  and  for  oral  in- 
struction. Thus,  the  gymnasium  finally  became  a  school. 
But  except  in  Germany  and  some  other  European  countries 
the  name  has  reverted  to  its  original  sense.  (See  Gymnas- 
tics.) In  Germany,  the  gymnasia  are  the  schools  where 
young  men  are  fitted  for  the  universities.  Latterly,  most 
of  the  instruction  in  practical  studies,  mathematics,  foreign 
languages,  and  the  like,  for  those  who  do  not  intend  to  enter 
the  universities,  are  taught  in  the  KealslIII'LEN  (which  sec). 

Gymnas'tiCS     [Gr.    »)   Yu^rao-Tucrj    <T(\fyf),    from    yv/xvos, 

"naked"],  the  systematic  exercise  of  the  muscles  tor  the 
preservation  or  restoration  of  health  and  the  development 
of  the  physical  powers.  Hardly  any  other  nation  ever 
put  the  gymnastic  art  so  thoroughly  in  ])ractice  as  did  the 
ancient  Greeks.  Tliey  knew  that  much  of  the  enjoyment 
of  life  depends  upon  the  possession  of  a  vigorous  physical 
constitution.  All  free-born  youths  were  exercised  syste- 
matically in  the  gymnasium;  in  the  Doric  states  even 
young  women  took  part  in  the  exercises.  The  (treek  phy- 
sicians often  proscribed  gymnastics  as  a  means  for  the  re- 
covery of  health.  To  the  thorough  physical  culture  of  the 
Greeks  we  must  undoubtedly  give  much  of  the  credit  for 
their  intellectual  and  artistic  successes.  Gracefulness  and 
strength  in  movement  and  sanity  of  mind  and  body  were 
national  characteristics,  for  which  the  Greeks  owed  much 
to  the  gymnasium.  Rome  borrowed  the  Grecian  physical 
culture,  but  only  in  her  later  days.  In  the  Middle  Ages 
knightly  and  rustic  pastimes,  tourneys,  and  feats  of  arms 
on  the  one  part,  and  wrestling,  boxing,  archery,  and  other 
exercises  of  strength  on  the  other,  took,  to  some  extent,  the 
place  of  the  old  physical  culture;  and  it  was  not  till  a  com- 
paratively late  time  that  interest  in  these  things  began  to 
die  out.  Modern  gymnastics  originated  early  in  the  nine- 
teenth century  in  Prussia.  Germany,  Scandinavia,  and 
France  adopted  them  for  schools  and  for  the  soldii-ry,  and 
in  all  these  countries  private  enthusiasm  did  mueh  for  the 
cause.  Basedow,  Jahn,  Guts-Mutbs.  and  Salzmann  were 
the  great  promoter.':  of  this  reform.  Great  Britain's  upper 
and  mi'ldlo  classes,  always  fond  of  nninly  exercises,  have 
giveu  an  important  but  not  a  prominent  place  to  gymnas- 


tics. In  the  U.  S.,  chiefly  through  the  influence  of  the  col- 
leges, the  Caledonian  societies,  and  of  the  German  Turners, 
there  has  been  of  late  an  awakening  of  interest  in  the  subject. 
Gymne'truSya  remarkable  genus  cf  fishes  of  the  family 
Trachypteridx,    They  inhabit  deep  }jarts  of  the  sea,  and  are 
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seldom  seen.  G.  or  liegalccus  Hnnksii  and  G.  ffnivfceiiii  are 
found  in  the  Atlantic  waters.  They  arc  board-like  in  form, 
very  much  compressed,  and  from  six  to  twenty  feet  in 
length.  Their  v<^ntral  fins  arc  reduced  to  the  form  of  oar- 
like  filaments.  These  fishes  are  very  delicate  and  fragile, 
and  when  found  some  of  their  ])aits  arc  usually  wanting. 

Gymiioc'ladus  [vi-^vos.  "  nake  1,"  and  icAaSos.  a 
"branch,"  referring  to  the  absence  of  small  boughs],  a 
genus  of  the  order  Leguminosa?,  of  a  single  species,  the  G. 
VftnadensiH,  called  coffee  tree,  stump  tree,  and  chicot.  It  is 
a  handsome  tree,  with  peculiar  and  very  compound  leaves, 
but  in  winter  it  appears  as  if  dead,  from  the  alisence  of 
small  branches.  Its  wood  is  valuable  to  the  joiner  and 
furniture-maker,  and  the  very  hard  seeds  have  been  used 
for  coffee. 

Gymnodou'tes  [from  yum>'os.  "naked,"  and  iSovs, 
'' tooth"]  arc  a  sub-order  of  Piectognath  fishes,  distin- 
guished by  a  complete  union  of  the  bones  of  the  upper  jaw 
and  the  consolidation  of  their  dental  armature,  as  well  ;is 
that  of  the  lower  jaw.  in  exposed,  beak-like  masses,  with 
or  without  median  sutures  ;  the  scapular  arch  is  also  cha- 
racterized by  the  atrophy  of  one  of  its  bones  {the  hypercor- 
acoid).  The  various  species  are  distinguishable  by  agreater 
or  less  eccentricity  of  form  and  deviation  froui  tlic  fish- like 
type.  Some  having  sac-like  bodies,  with  the  belly  more  or 
less  distensible,  and  others  by  a  truncation  of  the  body  be- 
hind, and  a  consequent  absence  of  the  caudal  peduncle  and 
true  fin.  Three  families  belong  to  this  group — viz.  Ortha- 
goriscidat,  Tetrodontida?,  and  Triodontidse.  whose  repre- 
sentatives are  known  })opularly  as  salt-water  sun-fishes, 
swell-fishes,  porcupine-lishes,  etc.  Theodoue  Gill. 

G y in 'nogens, a  synonym  for  Gymnosperm.e  {  which  see). 

Gymnono'ti  [from  -yir/nvos,  "naked."  and  riro?,  *'back  "] 
are  a  sub-order  of  Teleoce])haIous  fishes,  distinguished 
by  the  brain-case  of  the  skull  produced  forward;  sym- 
p'lcctic  bones  present;  pterotic  normal ;  opercular  all  pres- 
ent;  branchiae  normal:  four  anterior  vertebrae,  mueh  modi- 
fied and  united  in  a  single  mass,  with  which  are  con- 
nected the  ossicula  ouditus;  air-bladder  connected  by  a 
duct  with  the  intestinal  canal ;  and  an  anus  far  in  front  and 
in  advancf  of  tlie  scapular  arch,  or  even  behind  the  sj'ni- 
physis  ot  the  lower  jaw  of  a  prolonged  snout  ;  the  body  is 
elongated  and  finless  on  the  back,  but  with  a  long  anal 
continued  far  forward.  To  this  sub-order  belong  two  fami- 
lies of  South  American  fishes:  (1)  Gymnonotidai,  which 
includes  a  number  of  genera  and  species,  and  (2)  Elcctro- 
pboridie,  of  which  the  only  well-determined  reprcscnfativo 
is  the  famous  electrical  eel.  Theodore  Gill. 

Gymnoso'inala  [Gr.  plu.  for  "naked-bodied"],  a  name 
applied  to  those  ptoropod  mollusks  which  arc  naked,  having 
neither  mantle  nor  shell  (except  sometimes  a  rudimentary 
one) ;  the  head  distinct ;  fins  upon  the  sides  of  the  neck,  and 
the  gill  not  often  distinctly  developed.  They  constitute  oao 
family,  the  Cliidtc.  which  some  divide  into  three  or  more. 
The  number  of  known  species  is  small.  All  are  marine, 
and  the  right  whale  feeds  largely  upon  some  of  tlie  species, 
engulfing  great  numbers  in  its  open  mouth,  and  straining 
them  from  the  water  hy  means  of  its  baleen. 

Gymnos'ophists  [Gr.  yvti.vo<To^i<JTa.ij  *' naked  philoso- 
phers"], a  name  given  by  the  Greeks  of  Alexander's  time 
to  the  Fnkirs  of  India.  (Sec  Fakir.) 

Gymnosper'iTiie  [from  the  Gr.  Yy/urd?,  "naked,"  and 
ffTTcpiLta.  "  seed  "],a  sub-class  of  exogenous  plants,  including 
the  Coniferic.  the  Cyca'lacea'.and  thcGnetacea^  or  joint-firs. 
They  have  either  no  pistil  or  an  open  leaf  or  scale  serving 
as  a  pistil,  the  seeds  and  ovules  being  therefore  naked  (that 
is,  destitute  of  a  pericarp),  the  ovules  being  fertilized  by 
the  direct  contact  of  the  pollen.  They  have  been  called 
polyentyicdonous  plants,  because  there  are  sometimes  (not 
always)  more  tlian  two  ootyledins  to  the  embryo. 

Gymnotus  Klectricus*     See  Electrical  Fishes. 
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Gyo'maf  town  of  Hungary,  on  the  Kiiros,  is  celebrated 
for  it:*  cxcelluut  wine.     Pop.  8587. 

Oyongyos',  a  well-built  and  beautifully  situated  town 
of  Central  lluiiji^ary.  It  lia^  a  cuusidcrable  trade  iu  cum, 
fruit,  wine,  cattle,  and  horses.     Fop.  la,SoO. 

Gyp'sies.  FirHt  Appearance  in  Europe. — It  is  generally 
assumed,  on  the  authority  of  M.  II.  M.  O.  Grelliuau  {Die 
ZiycKuer,  Leipslc,  17S3),  thut  the  gypsies  first  appeared 
near  Ilio  North  Sea  in  1417,  and  that  this  must  have  been 
shortly  after  their  migration  from  their  fatherland.  India; 
but  more  recent  research  indicate?  that  small  bands  of  them 
had  long  before  this  date  been  found  in  Europe,  ami  that 
great  numbers  of  them  had  been  living  in  Greece  and  those 
countries  where  Greek  is  spoken,  in  all  probability  as  early 
as  the  eleventh  century.  Little  now,  however,  is  known 
with  regard  to  their  presence  in  Eastern  Europe  previous 
to  the  year  1417,  except  that,  although  held  as  serfs,  they 
wore  inveterate  vagabonds,  and  in  all  respects,  as  to  appcar- 
aneo  ami  manners,  the  same  as  those  of  every  country  in 
th;'  world  at  present.  In  III"  they  suddenly  appeared  in 
Germany  i[i  hordes  of  hundreds,  whieh  in  a  few  years 
swelled  to  thousands.  In  that  year,  says  Herman  Korner, 
"  a  strange  multitude  of  Oriental  vagabonds  came  into  Ger- 
many, .  .  .  appearing  at  first  by  the  sea,  beginning  at 
Lunenburg,  whence,  coming  into  Prussia,  they  went  through 
Hamburg,  Lubeck,  a;id  other  cities.  The}-  went  afoot, 
camped  hy  night  afield,  being  thieves  and  fearing  arrest  in 
cities.  They  were  about  JiOO  iu  number,  ugly,  black  as 
Tartars,  and  called  themselves  Sccatn'.  They  had  leaders, 
a  duke  and  count,  whose  judgments  they  obcyeil.  They 
were  great  thieves,  especially  the  women  :  many  of  them 
were  in  many  places  arrested  and  slain.  They  bore  letters 
of  commendation  from  princes,  esjiecially  from  the  Roman 
cmpcTor  Sigismund,  through  which  they  were  admitted  to 
cities,  jiriuccs,  casGos,  towns,  bishops,  and  prelates,  by  whom 
they  were  kiudly  treated.  Some  of  them  rode."  AnotbiT 
contemporary  writer  shrewdly  observes  tliat  those  who  rodu 
changed  their  horses  very  frequently.  "  They  said  that  tlio 
cause  of  their  wanderings  and  pilgrimage  was  a  penaneo 
for  having  rclapsecl  to  Paganism  after  being  converted  to 
Christianity,  and  this  penanccv  of  wandering  had  been  en- 
joined 'in  them  by  their  bishops  for  seven  years."  Rufus, 
a  Low  German  writer  between  1-100  and  l-l'JI),  observed 
them  very  closel}',  and  states  that  they  were  called  Tartars 
by  the  common  people, but  Oiftniin  Italy.  He  utterly  dis- 
believed their  story  of  the  penitential  pilgrimage  by  which 
his  contemporaries  were  deceived,  declaring  it  to  bo  his 
conviction  that  they  were  born  vagabonds  and  thieve,^, 
"  uuUnni  mjiniHcenftff  patriam  " — knowing  no  country.  Thoy 
care  for  no  religion,  ho  adds,  and  live  but  for  the  day.  '*A 
Wonderful  rabble  (cttlluvica  hominum),  skilled  iu  all  lan- 
guages, but  dire  for  the  rustics."  Another  writer  of  that 
period  says  they  apjieared  as  *•  baptized  heathena"  in 
Switzerland,  at  Hil,ie,  Zurich,  and  other  jdaces.  They  ap- 
pear to  have  been  the  same  party  seen  at  Hamburg  witli  the 
duke  and  count,  *'  who  wore  silver  girdles  aud  rode,"  bear- 
ing the  imperial  letter.  Iu  1122  they  appeared  in  Bologna, 
hi-adod  by  a  '*  duke  of  Egypt,"  named  Duke  Andrew.  In- 
spired by  the  success  of  the  ([)ro})ably  forged)  letter  from 
the  emperi»r  Sigismund  in  Germany,  they  added  to  the  old 
story  of  their  being  renegades  and  penitents  by  declaring 
that  Hungary  was  tlieir  original  country,  the  king  of  which 
having  concjuered  tliein  in  battle,  liad  sent  them  on  a  seven 
years'  penitential  pilgrimage,  and  had  granted  theai  a  de- 
cree which  they  showed,  ''authorizing  them  to  rob  and 
steal  without  being  amenable  to  justice."  They  remained 
in  IJologna  fifteen  days,  stealing  freely.  It  would  appear 
that  faith  and  respect  attached  to  their  "license,"  fjinee 
the  authorities  did  not  arrest  them,  but  decreed  that  any 
one  whom  thoy  had  robbed  might  steal  to  an  equal  amount 
from  them;  and  the  Bolognese  availed  themselves  of  this 
to  such  an  extent  tliat  the  gypsies  were  glad  to  escape  to 
Rr)me.  They  were  *'  l<t  pin  hruft^i  fjrnin  " — *'  the  most 
beastly  people  ever  seen  in  those  parts.  Black  and  lean, 
they  ate  like  pi^s*  The  women  went  iu  chemises."  From 
a  descriptitjn  of  iheir  hair,  color,  and  ornaments  they  were 
evidently  low-naste  Hiinlous. 

A''('/i"  and  Oiitjin. — The  first  gypsies  did  not  profess  to 
come  from  Egypt,  but  the  name  Egyptian  biiving  been  up- 
plied  to  them,  it  was  soon  corrupted  to  gypsies.  That  some 
of  them  Ciirae  thnnnjfi  Egypt  is  likely  from  several  Coptic 
words,  and  in  Egypt  to-day  Copis  call  theniRclven  (j'ipii. 
But  from  the  bej^inning  (hey  were  uni\ersally  culled  Ciii- 
gari  or  Chingani,  varied  in  Italy  t<i  Zingari,  in  Spain  to 
Zincali,  in  (.lermany  to  Zigeuner.  An  immense  amount  of 
learning  and  research  bus  been  devoted  to  the  origin  of 
this  word.  But  as  it  is  given  among  the  gypsies  of  Persia 
to  a  large  clasH  uniong  tln'mselves,  the  saddh'-mukers,  or 
Ziugari,  which  has  given  its  name  in  turn  to  the  Zinganch, 
a  Kurd  tribe,  supposed  to  be  of  gypsy  origin,  this  is  pos- 


sibly the  true  root.  Among  themselves  they  never  say  gypsy. 
butahvays  liijunmiuif.  There  exist  in  India  several  kinds 
of  wandering  pariahs  or  outcasts,  which  are  identical  in  all 
respects  with  gypsies,  the  latter,  however,  uniting  in  one 
the  peculiarities  which  iu  India  attach  to  dillcrcnt  bodies. 
Prominent  among  them  are  the  Doms,  whose  name,  it  is 
probable,  is  identical  wiih  that  of  /^*m,  by  which  gypsies 
distinguish  themselves  all  the  world  over.  The  Hindoo  d 
generally  changes  to  r  in  the  Romniany  or  gypsy  language 
— c.  (J.  iloi,  a  "  spoon,"  into  roi  ;  ami  as  the  wcrds  iJom, 
Domni,  and  Doinuipaua  mean  in  Hindoo,  a  Dom,  a  female 
Doni.  and  "the  being  a  Dom."  so  Rom,  Romni,  and  liom- 
nipen  liave  precisely  the  same  signification,  and  in  common 
use  as  applied  to  a  gyi)sy,  his  wife,  and  gypsydom.  The 
antiquity  of  the  Doms  is  indisputable,  as  they  are  men- 
tioned in  the  Shastcrs,  where  they  are  called  Sopuckh,  or 
'•  dog-caters."  At  the  prejcnt  (lay  in  India  they  roam 
about,  living  in  tents,  cat  swine  which  have  died  a  natural 
death,  carry  out  corpses,  etc.,  and  flay  animals;  all  of 
which  arc  habits  or  pursuits  peculiar  to  gypsies,  or  were 
so  when  they  first  appeared  in  Europe.  The  Doms  of  In- 
dia, like  gypsies,  make  baskets  and  mats,  which  they  sell 
while  roaming  about.  Their  women  sing,  play  on  musical 
instruments,  and  frequent  wedtlings.  as  did  the  gypsy- 
women  of  Italy  and  Spain.  Unlike  all  other  Hindoos,  the 
Doms  are  madly  addicted  to  intoxication,  being  "so  fond 
of  drinking  that  they  spend  nearly  the  whole  of  their  earn- 
ings on  spirits."  Even  in  Germany  the  excessive  fondness 
cf  gypsies  for  spirits  was  observed  in  early  times.  The 
name  Dom  was  probably  the  first  type  of  that  of  Kom,  but 
other  causes  may  have  helpeil  to  f(uin  it.  In  Hindoo,  as 
well  as  English,  a  similar  word  signifies  roaming.  Many 
gvi>sies  passed  through  Egypt  on  their  way  westward,  aud 
in  Coptic — which  was  more  generally  spoken  in  the  eleventh 
century  than  at  present — Routi  means,  as  in  gypsy,  a 
"man;"  and  it  is  alto  probable  that  from  their  long  so- 
i  jourii  in  Roumania  and  among  Greeks,  who  are  generally 
called  Rumi  in  the  East,  being  e{»nfounded  at  an  early 
period  with  Itumaif^,  they  spoke  of  themselves  as  Romani 
when  tiiey  first  appeared'  in  Hungary.  There  is,  however, 
in  India  another  body  of  outcasts  which  probably  contrib- 
uted largely  to  the  gypsies,  but  at  a  lattr  period,  the  first 
immigrants  being  Doms.  The.c  are  the  Nals,  which  all 
European  residents  in  India  call  simply  gypsies,  so  identi- 
cal arc  they  with  (hem.  The  Nr:ts  "are  noted  thieves,- 
wander  about,  arc  addicted  to  conjuring.  legerdemain,  and 
theatrical  luirsuils."  It  muy  here  be  remarked  that  there 
is  probably  not  unc  theatre  or  circus  in  England  or  America 
in  whieli  there  are  not  one  or  more  performers  of  more  or 
less  mixed  gypsy  blooil.  The  Kals  (ell  fortunes  by  chiro- 
mancy, and  live,  like  English  gypsies,  in  tents  of  dark 
blankct-stuir.  Many  of  the  men  are  skilful  lilaek.-.miths. 
Their  women  sell  love-potions  and  charms  against  the  evil 
oyc,  just  as  in  Europe,  The  personal  appearance  of  these 
tribes  is  peculiar,  and  so  identical  wilb  that  of  gypsies  that 
any  one  who  is  familiar  with  the  one  cannot  fail  to  recog- 
nize the  other.  This  is  especially  seen  in  a  very  singular 
and  characteristic  glitter  of  the  eye,  and  an  expression  not 
to  be  seen  in  any  other  kind  of  Easterns,  excepting  per- 
haps Persians,  who  often  resemble  gypsies.  Like  North 
American  Indians,  the  gypsies  all  walk  with  the  feet 
Htiuxiijht  ;  so  thut,  as  a  gypsy  once  informed  the  writer, 
he  could  tell  the  track  of  one  of  his  own  i)eople  among  a 
hundred  ;/i,rtji„f  {or  non  gypsies).  There  are  in  India  two 
or  three  oilier  roaming  castes  which  have  strongly  marked 
gypsy  trails.  The  use  of  a  secret  language  among  nim^t  of 
ttieso  wanderers,  aud  especially  by  the  Nats,  also  ichntifica 
Ihem  with  gypsies.  Nothing  is  us  yet  known  wbieh  ex- 
plains the  fact  why  at  one  period  there  was  iipparuitly  a 
vast  and  sudden  niif;ration  of  them  from  India.  The  pa- 
riahs or  outcasts  of  that  country  have  in  their  ranks  niany 
men  of  genius,  and  it  is  to  (he  wrilings  of  nieinbers  of  the 
Poorrachchameiyan.and  Vullooran  sects  of  pariahs  uud 
similar  heretics  (hat  India  owes  its  best  lilerature  in  a  lit- 
eral sense.  It  is  iirobable  that  the  first  leaders  of  the  gyp- 
sies into  Europe,  who  are  described  as  nun  of  rank  and 
knowledge,  were  of  this  class,  and  that,  owing  to  (he  freo 
thou^'ht  which  sprang  from  Booddlnsin,  the  ranks  of  (ho 
intellectual  pariiilis  were  at  one  time  lurg<  ly  augmented,  (ho 
result  being  an  ellort  to  deliver  ihemseUes  by  emigration 
from  the  extreme  tyranny  to  which  they  were  Bubjected. 
The  only  history  of '(heir  early  migra(ion  is  conlained  in 
their  lani;unge.  We  shall  speak  inore  in  detail  of  one  group 
of  European  gypsies. 

En'ilinh  ami  »S'",//m/i  f/i/;>«r>t — Their  dialect  contains 
Greek.  Slavonian,  Magyar,  and  German  wordn.  To  theso 
Miklosieh  adds  rrencli,  but  the  10  "  Kreneh"  words  given 
by  live  difT'-'riMil  writers  are  not  all  Freindi.and  the  rent  uro 
eiili'-r  not  j;vpsy  or  are  doubtful.  Tlin  immense  number 
of  Indian  and  Persian  words  euUcoted  among  English 
gypsies  by  the  writer,  and  not  as  yol  found  on  the  Conll- 
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nent,  renders  it  possible  that  the  English  branch  are  of  a 
separate  migration  ;  which  seems  the  more  likely  from  the 
fact  that  many  of  these  so-called  Greek,  etc.  words  are  also 
of  Indian  origin.  The  first  Gypsies  slipped  over  into  Eng- 
land very  quietly.  An  anonymous  writer  in  1GI2  status 
that  they  first  began  to  gather  to  a  head  in  the  south  of 
Englandabout  3:j12.  They  had  a  king  named  Giles  Hather, 
and  a  queen.  *■  Calot."  They  roamed  about  in  some  state, 
cheating  poor  country-girls  of  everything,  and  stealing. 
The  vagabond  element  seems  to  have  been  developed  and 
perfected  in  England  by  gypsies,  and  the  '>/(f  Cant,  or  early 
thieves'  slang,  was  founded  on  Romraany.  lu  1 J22  they  were 
described  as  an  outlandish  people  calling  themselves  Egyp- 
tians, exercising  no  craft  but  palmistry"  and  robbery,  etc. 
In  15  40  they  were  included  in  a  search  made  through  Sus- 
sex for  all  "vagabonds,  gypsies,  conspirators,  prophesicrs, 
players,  and  such  like."  From  some  caiise  it  would  appear 
tliaf  gvpsies  during  the  reign  of  Henry  VIII.  were  imported 
into  England.  A  fine  of  X40 — a  large  sum  for  those  days 
— was  imposed  in  consequence  on  every  gypsy  entering 
England;  and  at  one  time  a  great  number  were  reshipped 
to  France.  Yet  in  IbdZ  there  were  fully  10,000  of  them  in 
England.  At  this  time  they  taught  their  language  freely 
to  recruits.  Acts  for  their  suppression  being  useless,  it  was 
made  felony  without  benefit  of  clergy  for  any  person  above 
fourteen  years  of  age  to  keep  company  with  them  :  and 
Judge  Hale  remarks  that  at  one  assize  a  few  years  before 
the  Restoration  ^'.^  gypsies  were  executed — i.  e.  simply  for 
being  gypsies.  It  should  be  remembered  that  the  outrages 
and  evils  committed  by  them  were  incredible,  and  even  at 
the  present  day  the  Rommamf  is  the  life  of  the  entire  vag- 
abond jiopulation  of  the  ro.ads  in  England,  it  being  almost 
impossible  to  find  a  tinker  or  petty  hawker  who  is  not  part 
gypsy.  There  are  now  but  a  few  hundred  full-blooded  tcnt- 
gypsy  persons  in  England  (1S74),  but  of  kairenffrocn,  or 
house-dwellers,  who  keep  their  gypsy  blood  a  secret,  and 
of  half-breeds  {vhui-edl  or  posh  an  posh),  or  of  those  affili- 
ated by  blood — all  of  whom  possess  the  great  secret  of  the 
Rommany  language  to  a  greater  or  less  degree — there  are 
perhaps  20,000.  As  the  tinkers  in  England  are  all  gypsies, 
and  as  they  were  probablv  the  same  in  the  time  of  Shak- 
speare,  since  he  speaks  of  "  their  own  language."  it  is  thought 
by  some  that  John  Banyan  was  of  gypsy  origin,  as  his 
father  was  a  tinker,  and  as  he  himself  speaks  of  being  of 
the  most  despised  race  in  the  land.  The  old  class  of  gyp- 
sies in  England  occasionally  speak  Rommany  very  purely, 
and  mourn  for  the  dead,  as  in  Germany,  by  abstaining 
from  some  peculiar  food  for  years,  or  from  some  pursuit  or 
pleasure.  They  also  refrain  from  mentioning  the  name  of 
the  dead,  and  otherwise  manifest  great  respect  for  them. 
G^'psydom  in  England  received  its  first  blow  at  the  period 
of  the  American  Revolution,  when  great  numbers  were 
forceil  into  tlie  fleets  and  armies  serving  in  America. 
]\Io?t  of  these  deserted,  finding  America  a  congenial  home. 
Another  great  blow  to  English  gypsyism  was  the  railroads, 
and  of  late  years  the  Enclosure  Act,  which  by  enclosing  all 
commons  and  wastelands  has  deprived  them  of  places  to 
camp.  At  present  (1874)  they  are  being  driven  with  great 
severity  from  all  their  old  camping-grounds.  In  an  out- 
skirt  of  London  called  the  Potteries  about  1000  live  in 
small  houses,  especially  during  the  winter.  Br.  R.  Bright 
in  181S  first  gave  the  world  some  account  of  the  English 
gypsj  language,  followed  by  John  Hoylaud  in  ISIO.  Hoy- 
land  was  an  English  Quaker  who  married  a  gypsy  girl. 
The  gypsies  of  the  present  day  are  by  no  means  so  dishonest 
as  is  generally  supposed,  though,  like  all  childish,  ignorant, 
and  very  jioor  people,  they  yield  to  temptation.  When 
implicitly  trusted  they  are  very  honorable,  and  arc  grateful 
for  L-i lid nas.  They  are  all  strong  of  body,  are  good  rough- 
riders,  and  box  well.  They  are  very  quarrelsome,  contin- 
ually fighting,  and  even  murdering,  among  themselves,  but 
very  seldom  trouble  rforrjios.  When  one  is  arrested  for 
crime,  his  friends  make  incredible  eflTorts  to  obtain  his  re- 
lease. Of  late  years  the  works  of  George  Borrow  have 
attracted  much  attention  towards  them.  They  burn  the 
clothes  of  their  dead,  and  sometimes  other  valuables.  The 
writer  knows  of  a  young  gypsy  who  recently  (1874),  be- 
cause he  had  been  jilted  and  disgraced  by  his  bride's  not 
coming  to  the  wedding,  broke  his  watch  to  pieces  and 
burned  his  wagon.  Their  favorite  food  is  the  hedgehog, 
stewed  or  roasted.  It  should  be  known  that  gypsies  among 
themselves  ridicule  fortune-telling  as  being  iwcvc  hoc kerhen 
or  lying,  as  the  writer  has  learned  from  frequent  conversa- 
tions with  them  on  the  subject. 

Tradition  asserts  that  gypsies  were  in  Scotland  in  1400. 
Iq  1506  James  IV.  granted  them  a  letter  of  favor,  dcludeil 
by  the  old  story  of  their  being  penitents.  For  many  years 
their  true  character  was  not  suspected.  When  it  was  inti- 
mated to  the  gypsy  king  that  it  was  time  for  him  to  leave 
the  kingdom  and  end  liis  pilgrimage,  "commanded  by  the 
pope,"  he  declared  that  he  had  been  robbed  by  some  of 


j  his  subjects,  and  obtained  the  aid  of  government.  It  is 
said  that  James  V.,  while  travelling  in  disguise,  was  cru- 
elly treated  by  two  gypsies  of  a  band  of  three,  in  conse- 
quence of  which  he  made  a  law  that  whenever  three  tinkers 
I  or  gypsies  were  found  together,  two  should  be  hanged  and 
I  the  third  set  at  liljerly.  This  order  was  in  force  only  one 
!  year,  and  with  this  exception  the  gypsies  were  unmolested. 
j  They  multiplied  prodigiously,  and  married  well  among  the 
I  natives,  their  thieving  habits,  as  Simson  (himself  a  Scotch- 
man)  asserts,  proving  no  bar  to  such  connections.  **  as  the 
i  Scottish  people  were  accustomed  to  thieving  of  all  kinds." 
After  a.  period  of  peace  was  established  severe  rdictp  against 
the  gypsies  axjpeared  in  1502.  1000.  IfiO.'l,  10119.  etc.  But 
though  to  be  a  gypsy  was  a  capital  crime,  and  they  were 
hunted  down  with  excessive  severity,  they  remained  in 
great  numbers  :  and  it  was  only  after  the  jiersecution  ceased 
that  they  rapidly  diminished.  Until  a  \ery  recent  period 
the  Scottish  gypsies  were  generally  robbers  ami  villains  of 
the  worst  kind,  availing  themselves  of  the  jrojiular  weakness 
for  romance  and  boldness  to  outrage  law,  as  they  appear, 
according  to  Simson.  to  have  alw.ays  been  popular.  Until 
within  fifty  years,  Scotch  gypsies  divorced  themselves  l-y 
killing  a  horse  with  several  Hindoo  ceremonies;  and  the 
writer  has  found  English  gypsies  who  preserved  the  tra- 
dition of  such  a  custom.  In  Scotland  gypsies  call  them- 
selves Naichen.  A  small  town  ( Kirkyetholm)  was  at  one 
time  peopled  by  them,  in  consequence  of  n  gypsy,  by  his 
bravery  at  the  siege  of  Namur,  having  obtained  a  grant 
authorizing  his  descendants  to  dwell  there.  At  present 
very  few  remain  in  it,  great  numbers  of  Scotch  gypsies 
having  gone  to  America,  where  they  generally  become  at 
j  once  house-dwellers,  and  are  lost  to  view.  At  one  time, 
English  gypsies  buried  their  dead  in  remote  places,  but  at 
present  they  are  careful  to  secure  Christian  burial.  Their 
ordinary  weddings  generally  consist  of  nothing  but  an 
announcement  and  a  feast,  but  of  late  years  the  better 
class  obtain  the  aid  of  a  clergyman.  They  have  several 
Hindoo  superstitions  not  known  to  the  English,  such  as 
the  evil  eye  and  a  belief  that  the  blind-worm  sees  for  half 
the  year  out  of  his  right  eye.  and  half  with  his  left.  Like 
the  Hindoos,  they  send  cooked  food  for  three  days  to  the 
family  of  a  deceased  person,  and  call  it  by  nearly  the  same 
words  (hair  huhh*  n  ;  in  Ifindoo,  harxrti  l-htuio).  Their 
children  are  very  beautiful,  and  the  old  people  are  distin- 
guished by  a  peculiarity  which  is  also  obfcrvcd  among 
their  ancestors,  the  doms  of  India.  Their  hair  seldom 
turns  gray,  even  in  advanced  age.  unless  there  be  "white" 
blood  in  (heir  veins.  During  the  summer  the  gypsies  fre- 
quent races,  where  they  set  up  cocoanuls  or  toys  lu  he 
thrown  at  at  a  half]ienny  a  tlirow,  or  keep  "Aunt  Sallies" 
I  a  similar  game),  while  their  women  beg  and  tell  fortunes. 
They  also  frequent  fairs,  where  they  sell  horses,  and  haunt 
pic-nics  with  their  games  or  music.  In  the  autumn,  dur- 
ing a  jieriod  of  three  days,  hundreds  of  them  may  be  seen 
in  London  crowding  one  or  two  favorite  shops  (of  which 
Belrose's  is  the  chief  I,  and  buying  baskets,  brooms,  clothes- 
lines, etc. :  after  which  they  wander  all  over  England,  sell- 
ing them.  Formerly,  they  made  their  l.'askets.  hut  of  late 
years  they  purchase  the  French,  on  which  they  make  a 
profit  of  over  2(^'0  per  cent.  As  winter  aihances  the  men 
begin  to  manufacture  clothcs-jiins  and  butchers"  skewers, 
by  which  they  earn  two  shillings  a  day.  Chair-mending 
with  split  rattan  is  in  England  exclusively  followed  by 
quarter-blood  gypsies  or  those  more  remotely  allied  to 
them;  no  one  can  walk  far  in  London  without  seeing  one 
or  more  seated  on  the  curbstone  hard  at  work.  This  class 
speak  very  little  Rommany.  Gypsies  are  in  England  in- 
dustrious;  the  women,  however,  earn  more  lh;in  the  men. 
On  the  whole,  they  earn  twice  as  much  as  farm-laborers, 
and  lead  much  happier  lives.  They  are  very  fond  of  tea 
and  beer,  and  always  live  well.  The  men  greatly  prize  a 
coat  or  other  garment  from  a  gentleman,  ]iarticularly  from 
a  patron,  far  above  its  value.  This  is  also  characte'ristic 
of  Hindoos.  There  are  nearly  100  English  gyi>sy  family- 
names,  most  of  which  arc  represented  in  America. 

It  has  been  asserted  that  there  are  no  gypsies  in  America, 
but  there  are  in  reality  more  than  in  Great  Britain,  and  in 
fact  those  of  other  C(uintries  are  here  in  great  numbers. 
jMr.  Simson    says  (in    his   IHstort/  of  the  Gyp^irs,  London, 
1865)   that   he  met  in  America  with  French,  Hungarian, 
German,  and  English  gypsies,  and  speaks  of  a  village  in 
Pennsylvania  and  of  one  in  New  England  originally  estab- 
lished by  gypsies,  and  in  which  Rommany  is  still  secretly 
spoken.     Many  peddlers  in  America  are  gypsies,  and  many 
of  the  smaller  tin.  crockery,  and  basket  "stores"  in  New 
j  York  are  kept  by  half  or  quarter  blood  gypsies.     The  tin- 
I  ware  which  they  sell  is  of  a  plain,  coarse  kind,  so  that  a 
j  gypsy  tin-store  is  easily  known.     A  very  large  proportion 
of  the  itinerant  cutlers  and  tinkers  in  American  cities  are 
I   German,  Hungarian,  or  French  gypsies.     Hungarian  gyp- 
i  sies  arc  sometimes  to  be  found  in  negro-minstrel  and  other 
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bands.  There  arc  a  number  of  gypsy  musicians  in  Balti- 
more. Many  of  the  fortune-tclliug  wuiueu  in  our  cillts  are 
haif-blooil  gypsies.  Within  a  tV«-  yuarfl  the  number  of  wan- 
dtring  tent-gy|isies  luis  hirgcly  iucreiiSiMl  in  Aiiieriuu;  inuny 
of  them  roam  troui  C:uia(l;i  to  Texiis  ;  the  writer  is  well  ac- 
quainted with  one  who  did  this.  They  arc,  like  all  gypsies, 
very  reticent  as  to  their  hiii^uagc.  Yet  very  lew  among  tho 
wanderers  po:?.-e.-s  :i  hirge  vocabulary  or  speak  Kummany 
well,  and  tho  rciuhr  who  will  devote  a  very  few  weeks  to 
either  Dr.  U.  Smart's  vocabulary,  to  0.  Sorrow's  liumano 
Lttvo  Lit,  or  C.  G.  Lcland's  Etuj}inh  Gifpni'eH  (London.  !ii72), 
cau  in  a  few  weeks  f-pcak  tho  language  better  than  mo^t  gyp- 
sies.     (See  KOMMANV   LA.NClAtiE.)       CIIAUI.KS  G.  LliLAXD. 

Kyp'smn  [from  the  (Jreek  yi''/'o«]'  (Jypsum  is  n  min- 
eral, tlie  ualural  hihydrated  calcium  i-ulphate,  CaSO* + 
2II2O.  crystallizing  in  the  uionocliuic  system.  The  trans- 
lucent crystalliue  varieties  arc  known  ns  selenitc  (from 
Selene,  the  ••moon/'  in  allusion  to  the  characteristic  soft 
lustre);  the  ordiuary  massive  forms  and  opaque  crystals 
as  gypsum;  the  finer  granular  suh-transhiccnt  massive 
kintliJ,  as  alabaster,  antl  fibrous  varietics^as  satin-spar.  In 
hardness  gypsum  varies  from  1.5  to  2.0,  and  tho  specific 
gravity  of  pure  crystals  is  from  2. .'ill  to  2.;i2S.  Heated, 
this  mineral  gives  off  its  contained  water,  and  becoming 
ojiaqiic  falls  to  a  jtowder,  which  has  the  i)nwer,  if  moist- 
ened, of  rapidly  "setting''  or  assuming  again  the  solid 
form.  Upon  this  property  depends  the  most  extensive  ap- 
plication of  this  mineral  in  the  arts,  as  plaster  of  Paris  is 
nade  from  it  by  heating  an«l  subsequently  grinding  it  to  a 
fine  powder.  It  is  also  usecl  as  a  fertilizer  and  in  the  man- 
ufacture of  glass  and  porcelain.  Alabaster,  being  of  great 
beauty  and  easily  carved  on  account  of  its  softness,  is  ex- 
tensively used  for  ornamental  purposes.  Kxtensive  depos- 
its of  gypsum  are  worked  in  Englan<l,  France,  and  other 
countries  of  Europe,  and  al.so  in  the  I',  f?.  and  Xova  Scotia. 
The  latter  occur  in  the  I'aheozoic  series  of  rocks,  but  this  min- 
eral occurs  most  abundantly  in  the  Mesozoic  or  Secondary 
formations,  especially  in  association  with  deposits  of  rock- 
salt.  Gypsum  is  also  found  goneraily  in  volcanic  regions. 
In  the  U.  S.  gypsum  is  recorded  from  a  great  number  of 
localities,  more  or  less  extensive  beds  having  been  met  with 
in  Virginia,  Tennessee,  Michigan,  etc.,  and  in  imitative 
forms  of  scrolls,  vines,  flowers,  shrubbery,  etc.,  it  consti- 
tutes one  of  tho  wonden*  of  the  Mammoth  Cave,  Ky.  Per- 
haps the  most  celebrated  gypsum-beds  in  the  world  are 
those  of  Montmartre,  near  Paris,  which  have  given  rise  to 
the  name  "  plaster  of  Paris/'  and  which  are  rich  in  the  re- 
mains of  Tertiary  mammals.  These  quarries  are  classical 
ground  in  science,  as  they  furnished  to  the  great  Cuvicr  the 
materials  upon  whjfh  he  hnsed  his  obsrr\atious  on  the  phil- 
osnphiir  history  of  life  on  the  earth.  Kdwahd  C.  II.  1>AV, 
Gvp^um  Creek,  post-tp.  McPhcrsonco.,  Kan.  P.  117. 
Ciyrenceph'ala  [from  yvpou,  Ut  **bend"  or  "wind," 
and  eyK<'>aAo9.  "  brain  "J  arc  tho.^e  mammals  in  which  the 
superficies  of  the  cerebrum  is  folded  into  gyri  or  convolu- 
tions (as  implied  by  the  name),  and  the  cerebrum  itself  ex- 
tends over  more  or  less  of  tho  cerehellum,  and  generally 
over  the  olfactory  lobes:  they  were  considered  by  Owen  as 
a  "  sub-class,"  and  in  the  group  were  included  the  qund- 
drumanous  Primates,  Carnivon  s.  UngulaU  s.  Proboscidians, 
Ti-xo'lonts,  Sircnians,  and  Cetaceans,  Man  was  excluded, 
through  a  peculiar  interpretation  of  certain  characters,  as 
the  sole  representative  of  a  correspttnding  group  called 
Archencephala.  This  sub-(rlass  has  not  rccei\tMl  tlu' appro- 
bation of  original  investigators,  although  it  lias  found  con- 
siderable currency  in  popular  and  senii- popular  works. 
The  Gyrencephala  and  .Vrcheneejdiala  liad  been  coniliined 
long  previously  in  a  group  named  (by  lionnparte)  Kduea- 
bilia.  lor  more  valid  reasons.  TllKonoiti;   tlii.i,. 

GyrTll  Icon,  the  /"»f/co_7_(/)/f(^eo  of  Iceland,  Scandinavia, 
Asia,  and  North  America,  one  of  the  most  highly  esteeme<l 
of  the  nohlt"  falcons  used  in  hawking,  was  trained  with 
great  dinieulty.  and  er>mmanded  a  very  high  price.  It  is 
about  two  feel  long,  and  has  mostly  white  jdninage,  espe- 
cially when  full  grown.  Some  writers  distinguish  a  second 
8pe(des  of  gyrfalcon,  t\tlrn  rundicuHK,  The  name  is  also 
spelled  f/rr/iifrnu  tind  Ji'i'/iifron, 

Gyro-l*ii;eo3iia  See  Pigeon,  Gviio. 
(iy'rosoope  [(ir.  yi-po*.  "  "ring"  or  "circle,"  and 
aKontii-,  l«i  '•  view  "].  a  wi»rd  first  applied,  as  is  believed,  by 
Foiieault  to  that  form  <>f  the  instniiiM-nt  designed  bv  him 
to  ^how  ocularly  the  rotation  of  llw  earth;  it  became  there- 
after the  received  name  lor  the  curious  instrument  some- 
times known  as  the  *'  mechanieal  paradox."  It  ilhiHtrates 
"  a  particular  eane  of  the  roliitional  motion  of  ponderable 
bodies,"  vi/.  that  i-ase  in  whi<-h  :^ni-li  u  bo'ly  is  a  rapidly 
rotating  solid  i>f  rev<dution.  hehl  by,  lnit  free  to  move  about, 
A  fixed  point  in  its  a.xis  of  figure  and  rotation.  Piiisson 
{Af^c.  Aua/i/tit/itt-  and  Jtiunntf  </r  V/tulc  Poft/lccfinirfiir,cah. 
10),  at  tho  conclusion  of  his  anulytioal  invcstigution  of 


this  "particular  case,"  remarks:  '*  There  is  to  be  seen  in 
many  philosophical  cabinets  a  machine  of  Bohnenbergcr 
which  exhibits  wilh  fidelity  alt  tho  circumslauees  of  this 
rotational  motion,  just  as  Atwood's  maehiue  gives  oeular 
illustration  of  all  the  circumstances  of  the  motion  of  fall- 
ing bodies."     This  (Bohueuberger)  machine  (Fig.  1)  waa 

first  described  in  the 
Tiibuifjtii  Of  titter  fur 
NfititncimttciiHc/ia/t,  etc., 
1817,  and  also  in  Gil- 
bert's Aiinah'ii,  vol.  Ix., 
j».  GO,  and  is  the  oldest, 
the  prototype,  of  gyro- 
scopic instruments.  De- 
signed, probably,  to  il- 
lustrate the  prece.-isiou 
of  the  equinoxes,  and 
consisting  merely  of  a 
sjiherical  or  spheroidal 
body  so  balanced  in 
gimbals  that  its  axis  is 
free  to  take  r.ny  direc- 
tion, it  is  well  fitted  to 
illustrate — ^firnt,  iht  Mta- 
hllity  nf  direitiun  of  the 
axis  of  rotation  of  a 
s'liid  of  revolution  pos- 
-1  s.sing  high  rotary  ve- 
iocity  (this  may  be  done 
by  placing  the  instru- 
ment on  the  revolving 
disk  of  a  centrifugal 
machine,*  the  axis  of  the  rotating  sphere  will  continue  in- 
variable, or  nearly  so.  in  direction);  ncromf,  by  attaching 
the  small  weight  G  to  the  inner  ring  J  near  one  of  the  ex- 
tremities of  the  axis  (d'  the  rotating  spheroid,  a  prepon- 
derance is  established  trmliufj  to  tilt  (or  pull  doHu)  that 
extremity,  but  attualhf  causing  a  slow  horizontal  gyration 
or  pn'rrHititiiinf  motion. 

In  ls;il  {.see  An,.  ./„„;•.  Set.,  vol.  xxi.,  1S32),  Prof.  AVal- 
ter  K.  Johnson  of  the  University  of  Pennsylvania  in- 
vented a  machine  to  which  he  gave  the  name  of  '*rota- 
soojie,"  and  which,  possessing  all  the  qualities  comprised 
within  the  narrow  scope  of  the  Bidmenbi  rger  machine,  af- 
forded the  means  fur  curiously  illustrative  experiments  in 
which  it  has  not  really  been  equalled  in  any  subsequent 
invention.  It  is  not  within  the  compass  of  this  paper  to 
enumerate  these  experiments,  or  even  minutely  to  describe 
the  instrument.  Keferciiee  must  be  made  to  the  volume 
just  eitnl,  and  to  an  interesting  lecture  by  Pmf.  Snell 
printed  in  the  Aid'iki/  Jicport  0/  (he  linjentti  of  the  Smith- 
ftoin'tiH  Innfitution  for  185o.  It  is  sufficient  to  remark  that 
with  the  combined  wheel  and  inner  ring,  disconnected 
from  the  other  parts,  all  the  characteristic  experiments 
of  the  ruiiiiitfiii  and  popularly  known  ''gyroscope"  were 
exhibited  by  Prof.  Johnson.^^  IJy  this  latter  instrument 
(Fig.  2)  wo  have  the  phenomena  which,  *'  though  so  di- 

Fir;.  2. 


Bohueuberger  Machine. 


Gyroscope. 

reotly  due  to  tho  fundamental  laws  of  mcchnnios,  scorn 
to  exhitiit  tm  utter  a  violation  of  them,"  presentc<l  in  their 
paradoxical  form;  whereas  there  is  In  the  evaelly  bal- 
anced or  slighdy  overpoised  spheroid  of  the  Uohnenber- 
ger  inaehine  nothing  of  this  tifi/iiinnt  violation  of  fun- 
damental laws — nothing  which  so  perplexes,  and,  even  to 
scientific  obnervers,  seems  at  first  sight  to  invoke  "»omo 

*  At  a  later  date  the  InMnnnpnt  In  thiMunn<  fumiluir  form  was 
hrouKht  out  tiy  Mr.  .f.  II.  I^ne  (now  of  tin*  V.  S.  Conm  Survey;, 
and  named  by  Prof.  Olmstead  tho  '*  Meekaulcal  Purtidox." 
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new  aad  hitherto  unknowu  mechanical  principle,  or  some 
mjdilicatiou  of  thos3  already  admiUed."  The  rotascopo 
of  Prof.  Johnson  seems  to  have  remained  for  many  years  as 
littk  known  as  had  been  the  Bohncnbcr^cr  machine :  sorac- 
ihin.i^  was  needed  to  make  it  an  object  of  general  attention, 
which  seems  to  have  been  found  in  the  novel  and  startling 
applications,  by  Foucault,  of  the  Bohnenbcrgcr  machine 
and  the  pendulum,  to  Iho  ocular  exhibition  of  the  diurnal 
rotation  of  the  earth.  Neither  Poisson,  who,  in  his  solu- 
tion, already  referred  to,  of  **  a  particular  cas3  of  rotational 
motion,  etc.."  prepared  tho  way  to  a  complete  analysis  of 
the  gvroscope,  and  who  in  reference  to  the  pendulum  in- 
vcstij;ated  tho  motions  of  bodies  near  the  surface  of  the 
rotating  earth,  nor  Laplace,  who,  in  the  remarkable  words, 
'*  Thouijh  the  rotation  of  the  earth  is  now  established  with 
all  the  certainty  that  belongs  to  the  physical  sciences,  nev- 
ertheless a  direct  proof  o^  the  phenomena  could  not  fail  to 
be  highly  interesting  to  geometricians  and  astronomers/' 
seemed  to  desiderate  some  ocular  demonstration — neither 
of  th^'se  great  analysts  caught  the  clue  which  their  own  re- 
searches oflfer  to  the  invention  of  such  an  ocular  exhibition. 
It  was  reserved  for  the  greatest  genius  in  this  sphere  of  in- 
vention of  modern  times,  the  late  Leon  Foucault.  to  fur- 
nish to  the  eye  the  "direct  proof"  desiderated  by  Laplace, 
by  means  of  the  "  freely  suspended  "  pendulum,  and  again, 
and  independently,  by  means  of  the  gNTOSCOpc. 

Nearly  contemporaneous  with  these  inventions  of  Fou- 
cault was  the  invention  of  oblong  projectiles  for  rifled 
arm^j.  by  aid  of  which  the  rifled  weapon,  whether  of  small- 
arms  or  of  cannon,  speedily  superseded  the  smooth-bore; 
and  the  phenomena  of  "  deviation  "  which  these  rapidly 
rotating  projectiles  exhibited  gave  rise  to  the  invention  of 
Prof.  Magnus  of  Berlin  (PiKjifendorf  Annalun,  vol.  xc.  pp. 
]7.">  and  5"!,  and  vol.  Ixxxviii.  p.  IS)  of  a  gyroscopic  in- 
strument C'rotations-apparate  ")  designed  to  illustrate  his 
theoretical  deduction  that  thi?  *' deviation"  had  a  common 
origin  with  that  of  the  already  familiar  gyroscopic  phe- 
nomena. 

The  gyroscope  in  its  common  form,  and  the  phenomena 
which  it  exhibits  (Fig.  2).  are  now  so  familiar  to  everyone 
as  to  need  but  few  descriptive  words.  The  wheel  or  circu- 
lar disk  A  of  the  instrument  having,  by  well-known  meaus, 
besn  put  in  motion  with  very  great  velocity,  the  bearing- 
point  C  of  the  ring  in  which  the  disk  and  axis  are  mounted 
is  placed  on  the  point  of  an  upright  support  B.  Not  only 
does  the  rotating  disk  (with  its  ring)  not  fall,  as  would  hap- 
pen were  there  no  rotation,  but,  preserving  the  angular  eleva- 
tion of  its  axis,  it  takes  up  a  slow  horizontal  angular  motion 
(gyration)  in  the  reverse  direction  to  that  in  which,  by  ro- 
tating, the  upper  periphery  of  the  disk  is  moving — e.  g.  th-j 
disk  in  the  figure  revolves  as  marked  by  the  arrow  near  its 
top  ;  its  [ft/ration  is  as  the  arrows  alon^;  the  indicated  hori- 
zontal circle  D.  If  the  direction  of  disk-rotation  be  re- 
versed, so  will  be  that  of  the  gyration.  It  will  be  found  als^ 
that  the  ratr  nf  (ji/ratitni  is  the  same  for  all  elevations  of 
the  axle,  and  that  the  greater  the  rotating  velocity  of  A  tho 
slower  will  be  the  gyration — that  as  (by  friction  and  the 
resistance  of  the  air)  rotatory  velocity  is  lost,  the  gyratory 
velocity  increases  simultaneously,  with  a  gradual  drooping 
of  the  outer  extremity  of  the  axis,  which,  with  continually 
acculerated  gyratory  velocity,  falls  in  a  descending  spiral 
(or  helix),  until  finally  the  bearing  C,  if  not  prevented, 
escapes  (slips  off)  from  its  point  of  support.  Still  more 
puzzling,  still  more  paradoxical,  is  that  phase  presented  by 
placing  the  wheel  (rotating  with  cer^  great  velocity)  on  the 
point  of  support  with  axis  considerably  elevated.  Instead 
of  falling  (as  it  gyrates),  the  axis  will  rise. 

A  full  analytical  exposition  of  these  phenomena  cannot 
be  attempted  here.  Every  student  of  mechanics  (and  tho 
analysis  which  follows  will  be  intelligible  to  none  other)  is 
familiar  with  the  principle  of  moments  or  '*  areas."  by  virtue 
of  the  latter  of  which  the  sum  of  the  area?  described  by 
the  radius  vector  of  bodies  acted  on  by  central  forces  re- 
mains constant.  Expressed  in  terms  of  ''moments  of  the 
quantity  of  motion."  it  affirms,  among  other  things,  that 
the  sum  of  these  moments  with  respect  to  any  axis  cannot 
be  altered  by  forces  acting  paraUel  to  that  axis.  For  the 
purpose  of  analysis,  we  must  suppose  an  imaginary  gyro- 
scope in  which  (Fig.  2)  the  rotating  wheel  or  disk  A  alone 
lutH  ((i«j*8,  the  axis  (the  ring  excluded)  being  an  immaterial 
rigid  line  resting  and  held  at  a  fixed  point  at  0.  Let  C  be 
the  "moment  of  inertia"  of  the  solid  referred  to  its  axis 
of  rotation,  and  A  the  common  value  of  that  moment  with 
respect  to  all  other  ''principal"  axes  though  the  point  of 
etipptnt. 
J/=  the  mass, 
■y  =  the  distance  from  the  centre  of  gravity  to  the  point 

of  support. 
ip  =  the  nzi  III  nth  angle  (counted  positively  in  the  reverse 
direction  to  that  in  which  the  disk  by  its  rotation  >i 
would  roll  as  a  wheel)  made  by  the  axis  with  any  ar- 


bitrarily chosen  horizontal  lino  of  direction  through 

the  point  of  support. 
fl  =  the  vertical  angle  made  by  the  axis  at  any  instant, 
with  the  inferior  vertical  drawn  through  the  point 
of  support. 
a  =  the  initial  value  of  the  same  vertical  angle. 
n=  tho  angular  velocity  of  rotation  of  the  disk. 
g  =  the  force  of  gravity. 

The  wheel  being  put  in  rotation  with  the  velocity  n.  Cn 
will  rcprcsc-nt  the  moment  of  the  quantity  of  motion  about 
iis  axis  of  figure  ;  and  Cn  multiplied  by  cos  a  the  moment 
of  that  same  quantity  of  motion  referred  to  the  inferior 
vertical.  If,  by  the  action  of  gravity,  the  disk  is  jmlled 
down  to  any  angle  of  elevation  denoted  by  6.  Cn  multi- 
plied by  cos  6  will  then  be  the  expression,  and  hence  an 
increment  in  the  sum  of  '*  moments"  6'/i(cos  a  —  cos  Q)  will 
have  resulted. 

Suppose  that,  in  falling,  the  axia  of  ftgnre^  motionless  at 

first,  has  acquired  azimuthal  angular  motion  — ;  this  im- 
plies rotation,  about,  as  an  instantaneous  axis,  a  principal 
axis  of  A  in  the  same  vertical  plane,  of  angular  velocity 

d\ii 
sine — ,  and  the  sum  of  the  moments  with  respect  to  this 

'''  d<i, 

axis  will  be  Asinfl   ,  .     This  sum,  referred  to  the  inferior 


dt' 


dif 


COSa). 


vertical  as  an  axis,  becomes  ^sin^-,  , 
'  dt 

But  since   these    efleets    are   due   to    a   force   (gravity) 

acting  parallel  to  the  axis  about  which  they  are  measured, 

the    "principle''  of   moments    (or  of   "areas")   demands 

that  these    acquisitions  neutralize   each  other,  or  that  A 

d^ 
sm^Q— — f-  C'i(cosa  — cosfl)  =  0  : 

dt  ^ 

which  may  be  put  in  the  form 

rfii      Cn 
^  dt        A  ^ 

If  A  be  the  length  of  the  simple  pendulum  which  would 
swing  at  the  same  angular  velocity  as  the  disk  (considered 
as  suspended  at  0),  the  total  angular  velocity  acquired 
must  be  that  due  to  the  action  of  gravity  through  the  tutal 
/a^/,  which  will  be  A  (cos  fl  — cos  a).      AVc  have  attributed 

dxi, 

already  a  horizontal  angular  component  sine      ;  let  there 

do 
be  also  a  vertical  one,  — r-.     These  two  comiionents  make 

dt  * 

up  a  resultant  angular  velocity,  the    square  of  which  is 

sin^fl         -i-  — -,  and  hy  the  law  of  liring  force/)  (as  it  ex- 

dt~       dt* 
hibits  itself  in  the  case  of  the  pendulum)  we  have, 

„  dJ,       d6'^ 
A^ysm^e-j-  +  — )  =2gk  (cos  6  -  cos  q). 

But  A  =  —^,  and  the  foregoing  becomes, 

^'""^'i^^-di^- 

If  we  eliminate -y^  between  the  equations  (1)  and  (2), 


(2)- 


2.W.7Y 


(cos  0  —  COS  a). 


dl 


C„     fT 


2AY. 


and  abbreviate  bv  putting  A  for  -    .  and  p  for 

-     "^  My 

shall  get 

(3)  Sin^e-r-  =  — Isin^fl  —  2^2(cos0  —  cosa)  1  (cosO  —  eosa). 

dt'         \    L  J 

The  equation  (3)  expresses  a  relation  between  the  angle 
d0 
6  and  the  angular  velocity  -— •  M'hen  that  angle  is  maxi- 
mum or  viinimum — that  is,  when,  in  its  motions,  the  axis  of 
the  disk  reaches  its  greatest  or  least  inclination — the  differ- 
ential coefficient -^  (or  the    vertical  angular    velocity)   is 

dt 
zero.     This  will  be  the  case  when  either  of  the  factors  of 
the  second   member  of   (3)   becomes  zero  j   that  is,  when 
cos  6  ^  cos  a,  or 

(4)  Cos  fl  =  — p2_i_  Vl  -r  2^2  cos  a -J  iS*. 

The  first  value  corresponds  to  a  maxitnum,  and  shows 
that  the  axis  mver  risen  higher  than  its  initial  jiositioii. 

The  seeond  of  the  above  equations  gives  the  minimum 
v.alue  of  fl:  and  this  minimum  cannot  be  zero  (that  is, 
cos  0  cannot  =  -[-  1 )  so  long  as  0  is  not  zero ;  that  is.  so  long 
as  »,  the  rotary  velocity,  is  not  zero.  Make  n  zero  (that  is, 
deprive  the  disk  of  rotation)  and  equation  (S)  becomes  that 
of  the  simple  pendulum  of  length  A,  and  the  mo>ion  is  ac- 
cordin^lv  such.     But  if  m  be  not  zero — i.  e.  if  there  be  ro- 

*  These  equations  (1)  and  (2)  are  usually  derived  from  the  gen- 
eral (Eulerianl  equations  for  rotary  motion  ;  as  they  are  in  the 
writer's  work  on  77te  Gyroscope.  This  direct  derivation  frotu  cer- 
tain fund.amental  mechanical  principles  is  here  preferred. 
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talion,  however  slow — this  motion  is  modified  I'li  thi»,  that 
the  axis  in  swiii;;ing  cannot  pass  thrvujh  the  inferior  ver- 
tical, as  docs  tlie  pemiutum. 

The  9elf-jiustainin|^  power  of  the  gyroscope  when  very 
great  velocities  are  given  in  but  an  extreme  caie  ttj'  tfiis  lair. 
For  if  fi  be  rcry  ijreitt,  the  small  quantity  I  —  co.s'^  a  may  he 
Bul)lrac;tedfrom  the  quantity  under  the  ruJieal  without  sen- 
sibly altering  its  value,  ami  therefore  the  equation  is  equiva- 
lent to  cos  6  =  cos  a  (ucarli/).  llcnce  in  this  ease  the  mini- 
mum of  the  angle  6  differs  very  minutely  from  the  maxi- 
mum a. 

Here,  then,  is  the  result,  analytically  f<mnd,  which  so 
surprises  the  observer,  and  for  which  au  explanation  has 
b'.-en  so  much  sought  and  so  variously  given.  Th(^  revolv- 
ing body,  though  solicited  by  gravity,  fi»r>4  nof  mnsibli/  ffilt. 

Knowing  this  fact,  we  may,  assuming  that  the  impressed 
velocity  n  is  very  great,  introduce  a  new  variable  m  (equal 
to  a  — 9),  which  will  always  be  minute;  and  deducing  the 
values  of  (rt  and  (by  development)  ofsin' Oandcos  9  in  terms 
of  »  (neglecting  its  higher  powers),  and  substituting  in  ( 1 ) 
and  (.'!)  (as  abbreviated),  they  become  (omitting,  as  rela- 
tively small,  cos  a  in  the  factor  cos  a  -|-  48'''), 

(5)  ^\-dt= — 

\^         V2iisina-4p»u» 

(0)  '*- 


dt 


\  A  /     81D  a 


Equation  (u)  givo3  by  integration  and  putting  0 
1 


(:)'■ 


^k, 


(") 


232 


sin  Vcl, 


which  substituted  in  (6)  gives 

(9)  ^  =  j^/-<-;^^sin2fo. 

If  we  make  a  =  00°,  sin  a  =  1,  in  equation  (C),  deduce 
the  value  of  dl,  and  substitute  in  (5)  wc  got 

(10) 


n — 7' 


23 
lite  differential  eqnatioii  nf  the  ct/cloid,  generated  by  a  circle 

of  which  the  diameter  is  -  — ,  and  having  a  chord  — . 

If  the  value  of  a  is  not  90°,  the  diameter  of  this  circle 

will  be    — sina;  but  the  quantity —-then  measuresan  an- 

gle  of  an  are  of  a  small  circle  having  a  radius  =  sin  a  :  and 

the  chortl  of  the  curve  is  reduced  in  the  same  proportion  as 

its  sagitta,  au'l  the  curve  is  still  a  eycloiil. 

The  tbfiirvtltiil  character  of  the  motion  of  a  point  of  the 

axis  would  therefore  be  represented  by  the  cycloid  (Fig. ."?, 

fidl  line)  generated  by  the  rolling  of  the  circle  of  which  the 

,.      t        .         V  .     sina 
diameter  eh  (exceedingly  minute)  is  ~^^- 


2^< 


Fio.  3. 


Cb^.: 


The  above  demonstration  of  the  intrinsic  character  of  tbc^ 
gyroscopic  motion  was  lirst  given  (as  is  believed)  by  tbo 
writer  of  this  in  the  Am.  ./our.  nf  Svienre  in  IHj",  and  in 
linrnard'H  Am.  Jinir.  of  A''/.,  No.  9,  of  same  year.'- 

In  the  foregoing  it  is  assumed  that  at  the  instant  of 
starting  the  rotary  disk  his  no  utbrr  motion  than  its  rota- 
tion. If  there  be  given,  at  that  instant,  an  initinl  gyriitii.n, 
such  us  may  be  imparted  by  a  push  or  shock,  the  resulting 


•  Poisson  terminates  bis  nniilysis  with  eq.  {R\  (fi),  f7),  and  de- 
duces no  other  results  than  this,  that  ■'  when  the  rittary  vi-loeity 
is  very  Kreat  Ibe  axis  preserves  a  nearly  ennHtaiit  inellnallon*, 
at  Ibe  same  time  lakini<  a  nearly  uniturnt  but  very  slow  a/.i- 
mutlial  motion,  the  rate  of  wbieli  will  he  inib-pendeiil  of  the 
initial  ailK'le  o,  i-le.  ete."  .lullien  t /'n,hlfim'-A  itr  Mirnniifiie 
ra/innrftr,  Paris,  IS'i.'t  does  indeed  dedoee  the  rirrnltir  mnljim, 
relalively  lo  tlie  "  instant  a  neons  axis  "  of  Ibe  axis  of  11  en  re;  Itnt 
lie  fails  to  show  thai  a  coiniiiun  eyeloldal  pnib  resnlls;  ninl 
in'le  '<!  makes  the  Munder  i>r  eonfoumllUK  lliis  minute  nntnlion 
wit  li  Mm-  iistrononileal  '  iHii;ttlon"  of  the  earth's  axis  duo  to  the 
Inelinatiou  to  the  ecliptic  of  tho  niooo's  orbit. 


cycloid  will  ho  (cf.  works  above  cited)  (according  to  its  in- 
tensity) of  the  species  known  as  prolate  (Fig.  3,  broken 
line)  or  curtate  (Fig.  3,  diitleil  line). 

The  "gyroscopic  pendulum  "  (Fig.  4)  is  one  of  which  tho 
penilulum-bob  is  a  rotating  gyro- 
l-"if:.  t.  scope.     It  ofiers  a  ]»artieular  case 

O  of  the  problem,  in   wliieh  the  in- 

itial angle  a  is  very  suiall.  and  fi 
(owing  to  the  length  of  tlie  pen- 
dulum arm,  and  hence  great  value 
of  y)  much  less  than  lor  the  ordi- 
nary gyroscope.  If  the  pcn'iulum 
starts  from  a  position  of  rest  at  'i, 
and  0  0'  is  a  vertical  drepjicd 
from  the  point  of  suspension,  Iho 
foot  of  tlie  jienduUiln  will  not 
swing  through  0'  hut,  passing 
near  it.  be  deviated  in  a  curve  a 
a\  convex  towards  0',  till  it  attains 
a  departure  at  o  equal  to  the  in- 
itial angle  a,  wbeie,  coming  to 
rest,  it  con.UKiiecs  (making  a  cusp 
at  «i)  another  swing  to  o-.> ;  and  so 
on.  If  propellcil  from  a  state  of 
rest  in  (»',  tile  curves  of  vibration 
will  all  jjass  thrumjh  the  centre  0', 
and  the  extremities  oi,  «2,  vs,  etc. 
will  be  loops  instead  of  cusps. 
The  special  analysis  of  the  irotion 
is  identically  the  same  as  that  of 
the  '*  freely  susjiendcd  pendulum," 
which  reveals  by  the  progressive 
azimutbal  disjilnccnieiit  of  its 
plane  of  vibration  the  rotation  of 
theeartli;  though  in  tl.c  cisc  in 
band  this  azimutbal  ntotiun  is  far 
iiiMfe  rapid.  [Sec  Swilbnoniiin  Cun- 
I,  ihntimtft,  vol.  xix,,  *'  I'robknis  of 
llotary  Alotion,"  by  the  writer.) 
''?<|'         S         ":.-!?  In  the  I'oregoing  we  have  given 

/       '•••■.••^•,.  ,' \       in  a  very  condensed  form  the  mo(/i- 

!       ,. ^0'  ■        rmiilita'l   thiurij  of  the  gyroscope. 

**"'  C"       .•■'CT      yZt  ]5„(  t„  ^l,^,  unniathematieal  reader 

■•'..,/'  ■■-.,,,.-■'  the    "why"    of    the    phenomena 

**# <5^  will  be  still  iinanswerctl ;  and  even 

the  student  who  has  mastered  tho 
analysis  will  yet  ask  for  some  other  rationale  than  the 
incluqucnt  logic  of  "  ojiciations  "  upon  abstract  symbols. 
Verbal  explanation  is  diibcult,  mninli/  in  consequence  of 
tho  iuiperfeetion  of  ordinary  language  for  the  conveying 
of  ideas  on  such  subjecis:  hence  ciicuniloeutions,  in  them- 
selves confusing,  and  jierplexilies  of  terms  where  clearness 
is  tlic  lirst  requisite.  Let  the  inquirer  lake  in  his  hands  tho 
combined  wheel  and  ring  of  the  common  gyroscope  (Fig. 
2) ;  the  wheel  having  been  put  in  rapid  motion  by  the 
usual  means.  Holding  tho  extremities  C  anil  C"  by  the 
thumb  and  forelingcr  of  tho  two  hands,  let  him  give  a 
rapid  angular  motion  {i.  c.  ehangc  of  direction)  lo  Ihc  uxlo 
C  C.  He  will  become  sensible  that  «  force  which  he  did 
not  anticipate  is,  through  this  motion,  exerted.  It  does 
not  dircelly  o;'/"""'  "'"  niotion  ;  it  is  /,i(<rfi/— sideways— to 
it.f  In  seientific  language  it  is  a  force  acting  "  iKunial 
to  tho  plane  of  the  angular  motion  of  the  axis."  It  is  this 
force,  addressing  witliout  symliols  or  words  the  very  »cii«r» 
of  the  iiHiuirer,  which  is  ilie  unknown  causi — tho  dciia 
ex  wme/iiiiit— of  the  gyroscopic  |dienomena.  But  ichi/  is 
this  force  developed?  "The  answer  in  ils  simplest  form  is, 
"  In  giving  anijniKr  motion  to  the  a.xis  of  a  rotating  body, 
cbani;c  <,/'  iliri-rlion  iif  the  tnoliun  of  every  material  point 
of  the  body  is  compelled."  Now,  it  is  fundamental  to 
mechanics,  ami  olivious  lo  tho  senses,  that  a  moving  body 
cannot  bo  dcviateil  from  ils  dircclimi  williout  Iho  exertion 
of  /ore,-  normal  In  ibul  dlr.rl/„n.  Bodies  describing  can  ed 
paths  unilergo  a  continual  dii  er-ion  of  dirclinn,  and  benre 
rociuire  the  incessant  aiMion  of  normal  foroes.  The  famil- 
iarly known  "ceiilrifugal  force"  is  liut  an  expression  for 
tho  force  necessarily  applied  to  constrain  to  curvaluro  of 
path. 

For  tho  |iurpo80  of  showing  tho  connection  of  this  law 
with  tbo  case  in  hand,  conceive  Ihc  mass  of  Iho  revolving 
disk  concentrated  in  a  single  ring  of  mailer,  and,  for  siin- 

[ilicity,  suppose   the  angular   lion    of  the  axis   lo   lako 

pinoo  around  Iho  oentro  of  figure  and  gravity  (J.     "  '  -'   * 


•Lot  A 


t  "The  use  of  a  fly-wheel  to  renulalo  tho  motion  of  roiiclilnery 

In  a  sleimilHiat  wns  formerly  vi-ry  eommoii,  and  some  of  our 
boats  still  reliiln  II.  lu  deseriblmj  a  eurvi',  as  In  roundink'  to 
near  a  wliiirf.  a  idosi'  hmpeetlon  of  the  wln-el  will  show  liial  a 
powerful  etforl  Isiuadii  by  ll  lod.'preM  imeand  elevatelb.'  oilier 
of  lis  Kodu'eons;  and  that  a  enrres|siuil  nl  elleel  III  raekliiK  Iho 
boat  or  eansiug  II  lo  careen  Is  produced," — W,  Ji.  Jubtuon^  Am. 
Jour.  Set.  (Jan.,  U^i). 
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B  be  the  ]irojeotion  of  such  a  ring  revolving  about  its  axis 
of  figure  U  C,  while  the  axis  turns   in  the  plane  of  the 


pnpcr  about  a  point  G  lo  the  position  G  C.  Let  the 
rotary  veloeity  ii  be  such  that  the  visible  portion  of  the 
disk  moves  upward  through  the  semi-cireumference  from 
B  to  A,  while  the  axis  moves  downward  through  the  angle 
e  to  the  position  G  C  The  point  B,  by  its  axial  rotation 
aluue,  would  be  carried  to  A,  but  the  plane  of  the  disk,  by 
the  simultaneous  angular  movement  of  tlie  axis,  is  carried 
to  the  position  A'  B',  and  the  point  B  arrives  at  B'  instead 
of  A,  through  the  curve  projected  in  B  G  B'.  The  equation 
of  the  projection,  in  circular  functions,  is  easily  made:  but 
its  general  character  is  readily  perceived,  and  it  is  sutlicient 
to  say  that  it  passes  through  "the  point  G  :  that  its  tangents 
at  B  and  B'  are  perpendicular  to  A  B  and  A'  B' ;  and  that 
its  concavity,  throughout  its  whole  length,  turned  to  ihe 
rii/hl.  The  point  A  descends  on  the  other  or  remote  side 
of  the  disk,  and  makes  an  exactly  similar  curve  A  U  A' 
with  its  concavity  reversed."' 

Thus,  instead  of  describing  circles  in  the  pLane  of  rota- 
tion A  B  (in  which  the  centrifugal  forces  exactly  balance 
each  other),  all  the  particles  are  diverted  in  their  motion 
by  the  angular  motion  imparted  to  the  axis,  describing  in 
front  curves  projected  with  concavities  fo  llic  vlijhl — in  rear 
of  the  piano  of  the  axis,  curves  projected  with  reverse  con- 
cavity. Hence,  the  opposite  (in  direction)  forces  necessary 
to  compel  this  curvature,  and  hence  the  force  tending  to 
turn  the  axis  normally  to  the  plane  of  its  imparted  augular 
motion  :  hence,  in  short,  the  strange /orce  felt  by  the  hands 
uniler  the  circumstances  mentioned. 

This  force  (consult  works  already  cited)  has  been  comput- 
ed,*" and  shown  to  be  precisely  that  which,  necessarily  attend- 
ing, is  rcijidreil  to  produce  the  phenomena  of  the  gyroscope. 
That  it  does  not  directly  opposf  the  falling  of  the  axis  at  th3 
first  instant  can  be  proved  by  any  arrangement  which  will 
pm-eiit  azimuthal  motion.  Thus,  if  the  extremity  of  the 
axis  of  rotation  were  confined  in  a  vertical  circular  groove  in 
which  it  could  move  without  friction,  or  if  (Fig.  8)  the  spin- 
dle J  be  clamped,  and  gyration  thus  prevented,  the  gyro- 
scope falls  jvist  as  if  (in  both  cases)  no  rotation  existed. 

Let  us  see  now  how  such  aforce  can  produce  the  theoretical 
effects.  The  rotation-axis  being  assumed,  <i6  iiiili'},  motion- 
less, it  is  self-evident  that  the  first  lendenri/,  the  first  effect 
of  gravity,  is  to  cause  it  to  fall,  generating  rrrllcnl  nnt/iilar 
vehciti/.  But  with  this  angular  velocity  the  fle/cctiiir/  force 
proportional  to  its  rate  and  normal  to  its  direction  is  gen- 
erated, which  pu.shes  aside  the  descending  axis  from  its 
vertical  path.  But  as  the  direction  of  motion  changes,  so 
with  it  dje<  tlic  direction  of  this  force.  It  finally  acquires 
an  upward  component  of  intensity  equal  to  that  of  gravity ; 
but  the  ncquired  downward  velocity  still  exists,  and  the 
axis  siill  descends,  at  the  same  time  acquiring  a  constantly 
increasing  horizontal  component,  and  with  it  a  still  in- 
creasing upward  deflecting  force.  At  length  the  descend- 
ing component  of  velocity  is  entirely  destroyed — the  path 
of  "the  axis  is  horizontal , -the  deflecting  force  due  to  it  acts 
directly  contrary  to  gravity,  which  it  exceeds  in  intensity, 
and  hence  causes  the  axis  to  commence  rising.  This  is  the 
state  of  things  at  Ihe  point  b  (Fig.  3).  The  axis  has  de- 
scribed the  curve  a  b,  and  has  acquired  a  velocity  due  to 
its  actual  height  of  fall  c  b;  but  this  veloeity  has  been  de- 
flected to  a  horizontal  direction.  The  nscent  of  the  branch 
b  a'  is  precisely  the  converse  of  its  descent.  The  acquired 
horizontal  veloeity  impels  the  axis  horizontally,  while  the 
deflecting  force  due  to  it  (now  at  its  maximum)  causes  it 
to  commence  ascending.  As  the  curve  bends  upward,  the 
normal  direction  of  this  force  opposes  itself  more  and  more 

*  The  "  couple"  developed  or  mcnwrU  of  this  force  is  — k-  n  r 

in  which  iris  the  weiglit  of  the  ring,  t  its  "radius  of  gyration." 
and  V t\w tinij'dnr velocity  gi\cn  to  itsn\\s  G  C.  (.See  I'un  Austraml'.^ 
Mag.,  Apr.,  1S75.) 


to  the  horizontal,  while  gravity  is  equally  counteracting 
the  vertical,  velocity.  As  the  horizontal  velocity  at  6  was 
due  to  a  fall  through  the  height  o  d,  so,  through  the  me- 
dium of  this  deflecting  force,  it  is  just  as  capat)Ie  of  restor- 
ing the  teorl;  gravity  had  expended,  and  I'/tinr/  the  axis 
back  to  its  original  ele\ation  at  a',  ami  the  cyeloidnl  un- 
dulation is  completed,  to  be  again  and  again  repeated,  and 
the  axis  of  our  fhcrciical  gyroscope,  performing  these  rapid 
and  minute  undulations,  moves  slowly  around  its  point  of 
support.f 

But,  as  already  intimated,  the  phenomena  of  the  gyro- 
scope, as  actually  cons'ructed,  are  not  apparently  in  com- 
plete harmony  with  the>c  theoretical  results.  No  appear- 
ance of  the  minute  cycloidal  motion  can  be  detected  in  the 
common  gyroscope  :j  moreover,  as  already  stated,  the  com- 
mon gyroscope  not  only  docs  not  sensibly  fall,  but  under 
certain  circumstances,  in  actual  violation  of  the  foregoing 
theory,  rises.  The  violation  is  only  apparenty  however.  The 
actual  gyroscope  is  loaded  with  the  heavy  ring  by  which 
its  axle  finds  points  of  support,  and  there  is  always /ri'ctroM 
at  these  points,  which  (together  with  the  resistance  of  the 
air)  gradually  destroys  the  rotary  velocity,  or  converts  it 
into  azimuthal  motion  of  the  irhule  hiass.  On  the  other 
hand,  owing  to  loss  of  rotary  veloeity  in  the  disk,  the  de- 
flecting force  which  depends  on  it  is  gradually  impaired, 
and  cannot,  even  for  a  single  cycloidal  arc,  bring  liacii  the 
axis  to  the  level  o'  (Fig.  3)  from  which  it  started:  hence, 
instead  of  the  cycloid  a  a'  a",  etc..  we  would  have  a  curve 
shown  by  the  full  line  abb'  (Fig.  6).  which  would  speedily 

lose  all  undulatory  cha- 
racter: the  axis  moving 
horizontally  with  such 
~  jl  an  auffidar  velocity  tiK 
irill  fjenerate  an  iipicard 
dejlectiiiff  force  adequate 
to  oppose  (jrarity  and  prevent  sensible  ffillinf/. 

Let,  now.  the  rotary  veloeity  be  very  great,  and  the  axis 
be  placed,  at  the  commencement,  with  considerable  iipirnrd 
inclination  :  the  friction  of  the  axle  extremities  on  the  sus- 
taining ring  tends  to  impart  rotation  to  the  ring,  and  this 
tendency  will  be  converted  (through  Ihe  impossibility  of 
the  ring  turning  about  any  other  than  the  rertical  standard 
on  which  it  rests)  into  azimuthal  motion  of  the  whole 
mass  about  that  standard — that  is.  the  tiyratory  velocity 
is  thereby  accelerated — and  the  resulting  upward  deflect- 
ing force  becomes  thereby  greater  than  gravity,  and  the 
axis  rises. 

The  phenomenon  may  be  best  illustrated  in  the  following 
manner:  Let  the  outer  extremity  of  the  common  gyroscope, 
having  its  axis  inclined  above  the  horizontal,  be  held  by  a 
thread  attached  to  some  fixed  point  vertically  above  the 
point  of  the  standard.  Here  gravity  is  eliminated,  and  the 
axes  of  our  tlieuretical  solid  of  revolution  would  remain 
perfectly  motionless;  but  the  gyroscope  stnria  off,  of  itself, 
to  gyrate  in  the  same  direction  that  it  would  were  its  ex- 
tremity /Vee.  This  gyration  increases  (if  the  rotary  ve- 
locity he  great)  until  the  deflecting  force  due  to  it  lifts  the 
outer  extremity  from  its  support  on  thethre:ul.  ;ind  causes 
it  indefinitely  to  rise.  Try  the  same  experiment  with  the 
axis  below  the  horizontal.  The  gyration  will  commence 
spontaneously  as  before,  but  in  the  reverse  direction;^  it 
will  increase  until  the  inner  cj-tremiti/  is  lifted  front  the  point 
of  sujijiort  on  the  standard  (the  action  (d"  the  deflecting 
force  being  here  reversed),  Ihe  instrument  supporting  itself 
oil  the  thread  alone.  If  the  experiment  is  tried  with  the 
axis  perfectly  horizontal,  no  fit/ration  takes  place,  for  the 
component  of  rotation  about  the  standard  produced  in  the 
ring  by  friction  is.  in  this  position,  zero. 

The  Top  (which,  childish  toy  as  we  usually  regard  it,  is 
called  by  ,^ir  John  Ilerschel  in  his  Treatise  on  Astronoini/  a, 
"philosophical  instrument")  is  but  a  gyroscope  of  which 
a  point  of  its  rotary  axis  rests  not  on  a  fixed  )ioint,  but 
on  a  horizontal  plane.  The  theory  is  analogous.  As  in 
Ihe  gyroscope,  a  deflecting  force  is  generated  by  any  angu- 
lar motion  of  the  axis  of  the  rotating  top ;  and  it  is  this 

1-  By  means  of  the  apparatus  of  Dr.  Franz  Heiuen  of  Bruns- 
wick (*t:ermauy)  curtate  cycloids  can  be  mauilV'.^Icd. 

X  I  have  thus,  with  the  precision  of  mallurualical  analysis 
developed,  and  with  detail  described,  this  theoretical  motion  to 
show,/r,s7,  the  inaceuracv  of  speech,  and  even  viohititm  of /i  a- 
ilnmenlal  mechanical  ].rinciples,  by  which  in  even  scientific  ex- 
planations (tiy  composition  of  rotations)  pure  horizontal  gyra- 
tion is  atfirm'fd  to  result  directly  from  the  action  of  -.gravity jas 
if  gravity  could  produce  motion  at  all,  unaccompanied  with  tiiat 
of  /ailing):  second,  that  the  modifying  causes  of  the  tjbserred 
phenomena  may  be  better  understood ;  and.  finally,  because  in 
the  astronomic  phenomena  (precession,  etc.)  the  theory  (Ihe 
earth's  crvist  considered  rigid)  absolutely  applies,  Though  even 
thev  have  been  subjected  to  the  same  objectionable  reasoning. 

^'Were  it  not  for  the  thread  support,  llie  natural  cyration 
w..'vild  be  in  the  .inme  direction;  clearly  showing  that  the  gyra- 
tion now  ol)servcd  is  due  to  friction  of  the  axle  on  its  point  of 
support  in  the  ring. 
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force  which  support?  it.  Did  the  axlea  of  the  top  termi- 
nate in  a  nmthetimtieal  point,  anil  wert*  the  huri/.ontiii  sur- 
face on  which  it  spins  ii  true  pluiiu,  and  prrf\vthj  hard  and 
smooth,  the  centre  of  gravity  of  the  tup  wouM  be  ever  iu 
the  same  vertical  line,  and  its  ]Kiiul  would  ijffraie,  do- 
gcrihin^  on  the  surface  an  epicycloid;  that  is,  the  minute 
cych>idal  arcs  uf  Fig.  .'t  would  be  superposed  externally  on 
the  ncriphery  of  a  circle  described  round  the  projectinn  {}" 
on  tlic  surface,  of  the  centre  of  gravity.     This  is  never  the 


2. 


Z  .-'3. 


case  of  reality.  It  will  be  fuund.  liowcver.  that  the  more 
perfectly  pointed  the  top  is,  and  the  harder  and  smoother  the 
surface,  the  less  will  bo  the  tendency  to  riNc.  This  rising 
is  duo  to  the  (more  or  less)  rmtnded  point  rolling  (with 
friction)  on  the  surface,  and  thus  increasing  the  angular 
motion  of  the  axle.  l»y  which  the  upward  fltylectintj /orr^  is 
made  greater  than  the  downward  force  of  gravity,  and  the 
top  gradually  rises  to  a  motionless  spinning  in  a  vertical 
position. 

From  the  minute  motions  of  this  child's  toy,  or  of  the 
gi/iuitrope,tii  the  grand  phenomena  exhibited  in  the  lieavens 
— the  "  precessifin  of  the  ecjuinoxes" — there  seems  an  in- 
comme»«Mi-«/j/(' stride;  yet  as  mechanical  phenomena  they  are 
essentially  identical.  The  earth  is  a  rotating  snliii  of  rev- 
olution. It  is  u/ifftfe — that  is,  flattened — at  the  poles,  and 
protuberant  around  the  equator.  The  ring  of  protuberant 
matter  is  more  strongly  attracted  on  the  side  nearest  the 
sun  or  moon  than  on  the  more  remote  side;  hence,  the  tend- 
ency of  solar  or  lunar  attraction  to  tift  or  pull  down  the 
equator  into  the  plane  of  the  sun's  (or  moon's)  orbit.  The 
result  is,  just  as  in  the  case  of  the  gyroscope,  (ft/rafion 
around  the  direction  of  the  disturbing  force.  But  these 
directions  are.  owing  to  the  orbital  motions  of  the  sun  and 
moon,  constantly  changing,  and  hence,  also,  the  direction 
of  the  resulting  gyrations.  Regarding  the  earth  as  a  solid 
of  revolution  rotating  about  its  axis,  the  fixed  point  of 
which  is  the  centre  of  inertia,  and  acted  upon  by  the  dis- 
turbing or  tilting  a(!tion  of  the  sun  or  moon,  and  inte- 
grating the  elementary  gyrations  for  each  momentary  di- 
rection of  the  tilting  force  ( Sniitfifiuinn  C<nitrihution»f 
vol.  xix.},  I  obtain  the  known  formuUe  for  "  precession" 
and  "nutation."  The  latter  term  fas  understood  in  as- 
tronouiy)  is  the  *' nodding"  or  undnlatory  motion  of  the 
'*  pre -ession  "  ])rodu(M'd  by  the  moon,  and  is  duo  to  the 
slight  otilifjuity  of  the  uioon's  orbit  to  the  jilane  (if  the 
oclij)tie,  to  the  revolution  of  the  nodes  of  which  its  ''pe- 
riod" {l^^  years)  eorresponrls.  In  this  connection  it  is  in- 
teresting to  remark  that  if  there  were  a  solid  ring  having 
the  mean  ra'liu^  of  the  moon's  or'nit,  and  having  the  same 
inclinatiim  to  thi;  ecliptic  (about  r)°)  us  the  actual  orbit, 
anil  did  thin  ring  revolve  about  the  earth  fat  its  centre) 
with  the  mean  velocity  of  the  moon's  orbital  motion,  the 
altr.Kition  of  the  sun  would  cause  tf  if  ration  of  the  plane  of 
the  ring,  or,  in  other  words,  regressive  motion  of  its  nodi-s. 
("alculaterl  in  this  way,  the  period  would  be  alxuit  17^ 
years.  It  is  actually  fas  just  stated)  l>^g  years.  Never- 
theless, the  actual  an<i  the  hypothetical  phenonietm  are  not 
identical  in  their  rutinnnh- — a  remark  tin-  Tuore  necessary 
since  a  gyroscopio  ring  has  been  invented  to  illustrate  and 
explain  metdianically  the  regression  of  the  moon's  nodes  : 
and  on  the  other  hand  a  solid  "girdle  of  moons"  "clasp- 
ing "  tlie  earth  has  been  invoked  {Cifctn.  of  Phyt.  Srimrr) 
to  ''Xplain  the  earth's  ((recession. 

IJi'l'c^re  clo-*ing  this  Miiicle  a  brief  alluplon  will  be  made 
to  somo  of  the  forms  ancl  applications  of  gyrosenpie  in- 
struments. The  oriirinnl  I'olinenbergcr  machine  frig.  I) 
ha^  been  alreaily  d"pict''d.  an<l  mention  nmdf  of  the  more 
complex  instrument  calb'd  the  rotascope  inv4>nted  by  Prof. 
Johnson.  Another  form  (Fig.  H)  is  tlio  apparatus  intro- 
duced by  Fessol  (  /V/.7-  'l'"'..  vol.  xc.  pp.  IT.'i  ami  ;i.'il ).  The 
prolonged  stem  S,  and  the  movable  counterweight  G  (with 


both  of  which  we  are  familiar  in  our  common  instruments) 
serve  only  to  vary  the  experiments.     If  the  couutirwcight 

Fia.  8. 


is  placed  so  near  the  fulcrum  that  the  weight  of  the  disk 
and  ring  jireponderate,  gyration  will  ensue,  as  in  the  case 
of  Fig.  2;  but  slower,  since  the  weight  of  the  latter  is 
partly  counterbalanced.  If  the  weight  is  ?o  far  removed 
as  to  preponderate,  gyration  in  the  re\  erse  direction  will 
ensue,  since,  through  llu'  pre(ioii"lcratiiig  counterweight, 
gravity  tends  to  li/t  (instead  of  to  pull  down  I  the  rotating 
disk.  Let,  now,  the  weight  be  placed  so  as  exactly  to  bal- 
ance the  disk  and  ring  ;  no  gyration  will  bo  observed.  The 
weight  and  a  portion  of  the  jirotonged  stem  S  can  be  re- 
moved, and  then  we  liave  f-Msmtiaffi/  the  gyroscope  <d"  Fig. 
2:  with  this  ditTcrence,  howe\-cr,  that  insteail  nl'  a  mere 
pointed  end  to  the  standard  IJ,  there  is  introduced  the  fork 
J  (Fig.  '**),  the  vertical  stem  of  which  turns  freely  in  the 
standard,  while  the  prongs  hold  the  trunnions  of  the  band 
or  s(icket  h  through  wliieh  the  stem  S  is  inIrodu<'ed  and 
elami)ecl.  By  this  arrangement  free  angular  motion  is 
jiermitted,  while  at  the  same  time  the  disk  and  ring  are 
always  firmly  connected  with  the  stanrJard.  and  cannot 
"  fly  ofl"."  as  they  often,  and  damagingly  to  surrounding 
(iljects.  do,  from  the  common  gyroscope.  The  machine 
illustrates  fas  already  mentioned)  another  property,  which 
has  been  announced  as  a  discovery  of  i  xi>criinent,  hut 
\vhii-h  theoreticj:l  investigation  without  expiritiient  af- 
firmed— viz.  that  by  s'\n)\i\y  j»fir)iitu'j  t/i/nttion  (by  means 
of  the  clamp-scrow  k  which  fixes  the  axle  J)  the  disk  and 
ring  /(tff  "as  if  no  rotary  motion  existed."  An  improve- 
ment on  this  instrument — a  nuieli  more  eomjdicated  and 
elaborate  apparatus — is  that  of  Dr.  Franz  Iliinen  of  Bruns- 
wick (IS.'>7).  As.  however,  all  the  e.'-.-^ential  properties  arc 
sufficiently  exemplified  by  the  instruments  mentioned,  the 
description  an<l  diagram  are  omitted.  As  betore  remarked, 
this  instrument  illustrates  the  exhibition  under  certain 
conditions  of  tlie  rtirtrrtc  cycloid  of  Fig.  .'{. 

Another  form  of  gyroscope  is  that  designed  by  Dr. 
Magnus  of  Berlin  to  illiislrate  the  causes  of  the  "devia- 
tion" of  ohhtng  rifle  projectiles.*^  It  is  a  familiar  fact 
that  the  rotation  given  to  the  jirojectilc  by  Ihe  rifiing  or 
grooves  of  the  barrel  is  indi^pensable  to  the  maiiitenanco 
of  axial  direction  in  the  projectile  ;  without  it  the  ohlong 
shot  (umhliH  and  flies  wihlly.  But  it  has  also  been  shown 
that  this  stability  against  disturbing  forces  ia  not  absolute, 
but  is  necessarily  accom]uinicd  with  n  slow  gvratory  mo- 
tion. The  elongated  projectile  is  discharged  from  the 
piece  wi(h  its  axis  coinciding  with  its  trajectory,  but, 
through  the  action  of  gravity,  (he  trajectory  deflects  frtmi 
its  original  direction  ai;d  from  that  (dthe  axis.  In  conso- 
(luence  of  this.  the.  resistance  of  the  air  acts  obliquely  to 
the  axis,  and.  with  the  ordinary  forms  of  elongated  pro- 
jectiles, its  resultant  passes  above  the  centre  of  inertia, 
tending  to  raise  the  jioint  ;  i\\u\  from  lliis  results  Iho  angu- 
lar motion  of  the  axis  to  the  right  if  the  rotation  is  to  Iho 
,.jjrl,f — (o  the  trft  in  the  e<»ntrary  case. 

The  nmehine  of  Dr.  .Magnus  is  merely  a  nohnenbcrpcr 
with  a  solid  of  revolution,  in  the  general  form  of  a  riflo 
projeclib-.  suhstilnled  for  the  spheroid.  By  tlirecting  upon 
it,  obliqui'ly  to  the  direction  of  the  axis  of  rotating  body,  a 
current  o'l  air,  a  pressure  results,  the  resultant  of  which 
will  not  in  general  pass  through  the  centre  of  gravity. 
Instead  of  the  lilting  which  would   ensuo  were  there  no 

•Dr.  MaRnns  nlso  detlgncil  what  he  rnllod  a  "polytrope." 
Iuivln<  two  rrttatlni;  disks.  .All  tlint  W  r.xsnUinl  In  the  Rvrfiscopo 
i-*  iJIuHtralid  by  Instruments  (b*scrlb.>.l,  and,  an  In  tbi>  ruse  of 
thi-  fir  luon- 1  nti*re!il  lug  nmehine  of  I'rof.  .Johnson,  pari  Iculur  de- 
scription Is  hero  out  of  phice. 
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rotation,  a  slow  liori^.ontal  gyration  will  be  observed.     In 
the  real  projectile  (Fig.  9)  we  have,  likewise,  the  essential 
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conditions  of  gyration— viz.  a  solid  of  revolution  revolv- 
ing rapidly  about  its  axis,  and  a  dynamic  "  couple  "  (i.  e. 
the  inertia"  of  the  projectile's  motion  of  translation  acting 
through  its  centre  of  gravity,  and  the  resistance  of  the  air 
acting  through  a  point  of  the  axis  more  or  less  distant 
from"/),  tending  to  turn  the  projectile  upward  about  a 
horizontal  a.'iis  through  jr ;  and  this  produces  instead  an 
elementary  gyration  about  a  lino  through  tj.  parallel  to  R 
(the  atmospheric  resistance).  If  this  line  retained  an  in- 
variable direction,  the  integral  effect  of  these  elementary 
gyrations  would  be  to  revolve  down  the  a.xis  of  the  pro- 
jectile, and  we  should  ultimately  find  it  assuming  horizon- 
tal and  even  sub-horizontal  directions.  But  such  cannot 
be  the  case;  the  direction  of  the  axis  is  no  sooner  deviated, 
Interatli/,  from  its  original  direction  than  a  (nearly)  corre- 
sponding change  takes  place  in  the  direction  of  the  resist- 
ance R  (since  from  the  elongated  form  of  the  projectile  the 
direction  of  its  motion  follows  pretty  nearly  that  of  its 
axis),  and  in  that  of  the  line  (parallel  to  li)  about  which 
gyration  takes  place.  The  integral  of  such  a  series  of  ele- 
mentary gyrations  is  angular  motion  about  a  line  perpen- 
dicular'to  the  plane  in  which  that  line  shifts  direction — 
that  is,  about  a  vertical.  Hence,  the  vertical  direction  (or 
"  elevation  ")  of  the  axis  of  the  projectile  remains  constant, 
or  nearly  so,  while  its  horizontal  direction  undergoes  a 
small  progressive  azimuthal  motion. 

Friction  of  the  air  is  sometimes  assigned  as  the  cause  of 
deviation.  It  has  influence,  doubtless:  but  "deviation" 
sometimes  is  the  contrary  of  what  would  be  produced  by  it ; 
e.  <].  Dr.  Magnus  states  that  a  cylindrical  projectile  is  found 
to  deviate  to  the  left,  when,  the  twist  being  to  the  right,  the 
deviation  due  to  friction  should  be  to  the  right.  In  the 
want  of  accurate  observation,  and  in  the  diversity  with 
which  the  problem  presents  itself  with  different  forms  of 
projectile,®  no  precise  statement  of  actual  results  can  be 
ventured  upon.  Dr.  Magnus  asserts  that  the  axis  of  the 
projectile  is  generally  found  to  be  in  direction  of  the  tan- 
gent to  the  trajectory.  Proof  is  wanting, f  and,  however 
deviated  from  original  direction,  it  is  little  probable  that 
the  dictum  is  precisely  exact.  Possibly,  the  downward 
gyration  may  sometimes  bo  more  rapid  than  the  horizontal 
shifting  of  the  line  of  direction,  and  greater  or  less  de- 
pression may  ensue.  The  material  fact  is,  that,  by  Dr. 
Magnus's  apparatus  and  by  theory,  deviation  is  accounted 
foi\  His  paper  (translated  by  Rieffel,  Paris,  1SB3)  amounts 
to  little  more  than  this.  The  theory  herein  given  is  believed 
to  be  a  nearly  true  expression  of  the  main  features  of  the 
phenomena. 

A  more  interesting — the  >iio«/  interesting — application 
of  the  gyroscope  is  that  into  which  the  Bohnenberger  ma- 
chine was  modified  by  the  late  iM.  Foucault.  and  (in  allu- 
sion to  its  functions)  named  the  Gvroscope.  It  depends  on 
the  princijile  that  the  plane  of  a  rapidly-rotating  disk,  per- 
fectly free  to  take  any  position  about  its  centre  of  inertia, 
will  retain  uniformity  of  direction  however  that  centre  may 
move  or  bo  moved:  that  the  otherwise  sensible  effects  of 
slight  disturbing  forces  (friction,  etc.)  will  be  transformed 
into  comparatively  insensible  r/^ru^m/j,  and  thus  minimized. 

"  The  tall  figure  shows  the  gyroscope  in  supposed  action, 
the  frame  e  e  being  suspended  at  the  top  by  a  simple  thread 
passing  through  the  upright  cylinder,  and  resting  at  its 
bottom  on  a  very  fine  point  placed  in  an  .agate  cup.  With- 
in the  frame  e  the  detached  frame  cc  m.ay  be  laid  at  any 
time,  so  th.at  the  knife-edges  dd  rest  on  hard  plates  ;  the 
rotation-disk  a  a  may  be  put  into  rapid  rotation  by  a  sep- 
arate machine,  and  placed  in  that  state  of  rapid  motion 
within  e  e,  where,  by  the  suspension,  and  by  the  knife-edge 
bearings,  it  will  have  perfect  freedom  of  motion." 

"  Suppose,  now.  tliat  a  graduated  slip  on  the  edge  of  the 
apparatus  is  examined  through  the  telescope  m  ;  it  is  clear 
that  if  the  earth  be  at  rest,  the  same  graduated  line  will 


continue  under  the  spectator's  eye  at  the  telescope.  But 
if  the  earth  is  rotating,  and  carrying  the  gyroscope  along 
with  it,  the  revolving  ring  cannot  remain  in  its  original  re- 
lation to  the  telescope,  just  because  its  displacement  by  the 
Fig.  10. 


*  Col.  Benton,  U.  S.  ordnance  corps,  observed  with  a  Magnus 
instrument  that  when  the  air  impinaed  with  less  than  about  10° 
obliquity  (rotation  beina  right-bandedi  the  deviation  was  to  tlie 
riilit— greater  than  10°  to  the  left:  the  reason  being  that  the 
dilferent  presentations  of  the  model  to  the  current  caused  a 
shifting  of  the  resultant  resistance  from  nhove  to  helon-  the  cen- 
tre of  gr,avitT.  Similar  apparent  anomalies  may  present  them- 
selves with  actual  projectiles.  (See  next  note.) 

fThe  theorv  of  Thi'roux  assumes  tlie  axis  of  the  baft  is  de- 
pressed below'  the  trajectory ;  that  of  Panot,  that  the  direction 
is  unchanged. 


earth  would,  if  it  did  so,  chanfje  the  direction  of  the  plane 
in  space  in  which  the  ring  revolves.  The  graduated  slip  will 
therefore  move  in  the  telescope;  and  the  observer  will  dis- 
cern the  different  lines  of  graduation  passing  regularly  un- 
der his  eye.  exactly  as  a  star  moves  across  the  field  of  view 
of  a  transit  instrument." 

The  same  ingenious  inventor  had  previously  applied  the 
pendulum  to  the  same  effect — i.  e.  the  ocular  exhibition  of 
the  earth's  rotation.  Widely  different  as  these  two  experi- 
ments seem  to  be,  their  radical  identity  has  been  demon- 
strated l>y  the  writer  in  vol.  xi\.  Smithsonian  Contributions 
("The  Pendulum  and  Gyroscope  as  exhibiting  the  Rota- 
tion of  the  Earth").  By  these  experiments  the  "direct 
proof"  desiderated  by  Laplace  has  been  furnished,  and  the 
earth's  rotation,  long  since  taken  from  the  category  of 
"admirable  hypotheses,"  has  become  not  only  an  estab- 
lished, but  .an  observed  fact. 

Of  practical  applications,  other  than  to  these  illustrative 
experiments,  the  gyroscope  as  yet  has  none:  unless  indeed 
the  successful  application  of  rotation  to  elongated  projec- 
tiles, which  has  been  the  means  of  the  greatest  stride  of 
advance  in  the  effectiveness  of  modern  firearms,  be  con- 
sidered such.  An  attempt  to  utilize  it  to  giving  steadiness 
to  the  telescope  in  oliscrving  the  eclipses  of  Jupiter's  satel- 
lites was  made  in  lSo5  by  Prof.  C.  Piazzi  Smyth  (astrono- 
mer-royal of  Scotland);  and  the  Russian  government  has 
made  some  researches  in  this  way,  with  no  successful  re- 
sult. It  is  as  a  beautiful  illustration  of  the  truth  (just  where 
it  seems  to  our  senses  to  be  contradicted)  of  the  received 
haw  of  mechanics,  that  the  gyroscope  asserts  its  claim  to 
consideration;  and  it  would  require  a  useless  array  of 
words  to  explain  why  more  *' practical  "  uses  need  not  be 
anticipated.J  J.  G.  BAnxAnD. 

Gyula,  town  of  Hungary,  on  the  White  Ktiros,  which  di- 
vides it  into  German  and  Magyar  parts.  It  is  a  handsome 
old  town,  with  considerable  trade  in  cattle.     Pop.  18,193. 

J  Concerning  an  "invention"  of  Mr.  Bessemer  (and  the  pro- 
posed modifications^  of  a  gyroscopic  macliine  to  regulate  the  con- 
trolling valves  of  his  "suspended  saloon."  see  Etifjinfering,  Oct. 
9  and  30,  1S74,  and  Van  Nostrand^s  Eng.  Mag.,  Apr.,  1875. 
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H,  a  consonant,  the  eighth  in  order  of  the  letters  of  our 
aljibahet.  Ordinarily,  it  is  a  simple  aspiration  or  rough 
breathing  in  (uir  langiiagt*.  In  some  w<)rc|-<  it  i^c^uite  pilcut. 
With  t  it  Jorms  two  digraphs,  tfi  soft  and  hard.  With  c  it 
forms  tlirce  sucli  digraph.-,  and  with  </  onn ;  tfh  lioing,  how- 
ever, in  Englisli  ordinarily  ii  ;/  pronouuood  an  if  hard,  when 
from  position,  williout  the  h,  it  would  he  soft.  Xi  in  chem- 
istry stanrls  fur  hylro^^un. 

Uf  in  Uonnan  niii^ic.  is  used  as  the  designation  of  B 
natural.  I!  dur.  wlicn  indicating  a  key,  is  the  major  ivoy 
of  li  natural;  and  II  tnolt  in  li  natural  miiior. 

Ilaar''lemf  city  of  the  Nethcrlandp,  in  the  ])rovincn  of 
Noilh  llnUand,  on  the  Spaarne.  It  is  a  well-built  and  ex- 
tremely neat  city,  with  several  interesting  huildings.  n.«,  for 
instanee,  St.  liavon's  Kerk,  with  its  wrnUI-famous  organ. 
It  has  many  ccdlcctions  of  consequence  to  science  and  art, 
good  educational  institutions,  and  considcrahlc  manufac- 
tures of  velvet,  silk,  linen,  cai-pet,  and  lace.  It -is  the 
centre  of  the  tra<le  in  flowers,  bulhs,  and  (lower-seeds,  wliich 
is  a  great  >:pccialty  of  Hutch  enterprise,  and  which  here  has 
assumed  astonishing  dimensions.  Close  hy  is  the  beautiful 
llaarlem-Hout,  with  the  royal  palaee.  Welgclcfiue,  wliich  is 
a  much  frequented  summer  resort  for]>ef»plc  from  Haarlem 
and  Amsterdam.  It  has  a  Uomau  Catholic  and  a  Janeenist 
bishop.     l*op.  '.',2.\')\). 

Haarlem  I^ake,  Holland  (no  longer  existing),  wa.s 
contiguous  to  the  city  of  that  name.  A  map  of  the  date 
of  I.'j^U  shows  within  the  area  afterwards  covered  by  it. 
which  was  traversed  by  two  highways,  four  small  lakes  and 
three  nourishing  villages  ;  the  combined  area  of  the  lakes 
was  about  GllOU  hectares  ( 1.'), 000  acres),  in  l.V.ll  tuic  of 
these  villages  had  disappeared,  and  so  in  1017  had  the 
other  two,  and  the  four  lakes  had  united  into  one,  to  which 
the  name  which  had  belonged  (o  that  one  nearest  the  city 
of  Haarlem  attached,  and  which  thus  gained  its  ultimate 
fame.  Hut  its  dimensions  continued  to  increase  by  en- 
croachment on  the  bordering  land,  particularly  towards 
the  N.  and  K.,  and  in  the  early  part  of  tlie  century  liad  | 
acquired  an  area  of  IS, 000  hectares  (4J,(100  acres).  All 
this  process  seems  to  have  been  due  to  want  of  adequate 
means  of  artificial  ilrainage,  the  surface,  as  is  that  of  so 
much  of  Hojlund,  being  lower  than  tiie  sea-level.  Witli 
such  an  area,  and  a  perimeter  of  more  than  liO  miles,  every 
tempest  caused  new  encroachments,  and  the  danger  to  some 
of  the  adjacent  regions  became  very  great.  Long  before, 
projects  of  drainage  had  been  proposed  and  discussed. 
The  realization  grew  m<ire  and  more  urgent,  and  in  I8;;y 
the  Dutch  government  inaugurated  the  great  work,  finally 
completed  in  1S52,  the  history  of  which  forms  one  of  the 
most  interesting  narratives  of  engineering  works  of  that 
kind.  It  has  been  described  in  various  professional  works. 
l{efc-rence  may  be  made  to  Ciril  Emjinfrr  ami  Arrhitrrt'n 
Jonruftf  (IS.M-52):  Jouniaf  Urn  /'oittn  rt  ('httun/fH  (IH12, 
184fi,  ISfiii);  more  especially  to  the  work  of  M.  Oicvkks 
d'Eude-GKEST,  Iht  I)enHcchcment  da   Lac  de  Hrinrlcm. 

J.  G.  Barnaim). 

Ilab'alikilk  [Hob.,  "  loving  embrace  "  or  **  embracer  "], 
the  eigiith  of  the  twelve  minor  prophets  of  the  Obi  Testa- 
ment. Apparently  (iii.  ID),  lie  was  a  Levite,  and  ho  is 
thought  to  liave  prophesied  during  the  reign  of  .Tosiah  (6.'J9- 
60D  u.  c),  Dclitzsch  supposes  about  the  year  fi:iO  or  OL'll  b.  c 
As  Nahum  ilcnounoes  the  Assyrians,  who  had  alrcaily 
crushed  the  kingdom  of  Israel,  so  Habakkuk  dcnonnces 
the  (.'haldeans,  who  are  about  to  crush  the  kingdom  of 
Jud  ih.  The  thinl  chapter,  which  has  been  called  a  "  Pin- 
daric ode,"  is  one  of  the  snblimest  compositions  ever 
penned.  The  llhtorif  of  /trl  ami  the  Prnffnu,  an  apoery- 
jiha!  addition  to  the  book  of  Daniel,  is,  in  the  Septuagint, 
ascribi-d  to  •'  Habakkuk.  the  son  of  .loshua.of  Ihc  trilie  of 
Levi,"  Lhoiight  by  some  to  be  identical  with  the  prophet. 

K.  I>.  HiTrinoi'K. 

Habeas  t'orpiis  [Lat.  *' You  may  have  the  body"], 
in  law,  a  writ  is.-uing  <»ul  of  a  court  of  justice,  or  awarihd 
by  a  judge  in  \aealion,  with  the  view  of  bringing  a  per- 
son before  tho  court  or  judge  to  bo  dealt  with  according 
to  law.  There  iiro  several  writs  pafising  by  tliis  name 
with  words  added,  more  spceifieally  to  denote  their  appli- 
catitm.  such  as:  (I)  /lulinit  rorpuM  ud  f<trirtnitim  ct  rvri- 
p{c»(/nin  :  (2)  ad  jintfirtfurndum  ;  {'I)  iid  rviiftutidr}nfnmy' 
(1)  ttff  Hntinfncirndum  ;  (.'"}  ad  nubjirifiiduin  ;  (li)  tul  tr.nllfi- 
cnuiluin.  'ihc  oflJee  of  the  first  of  these  is  to  remove,  on 
the  application  of  a  defendant,  a  cause  from  an  inferior  to 


a  superior  court ;  of  the  second,  to  remove  a  prisoner  to  be 
tried  within  the  jurisdiction  where  an  alleged  act  was  com- 
mitted: of  the  third,  on  the  part  of  a  suitor,  to  remove  a 
cause  of  action  to  a  higher  court :  of  tho  fourth,  after  judg- 
ment, to  charge  a  person  in  a  superior  court,  wltli  jiroeiss 
of  execution;  of  the  fifth,  to  bring  up  a  person  detained 
by  another,  with  a  view  of  inquiring  into  the  cause  of  de- 
tention: and  of  the  sixth,  to  bring  a  witness  who  is  in  cus- 
tody at  the  time  of  a  trial  into  court.  Of  these  tlie  last 
t^vo  are  much  the  most  important.  The  fifth,  as  above 
enumerated,  is  the  great  writ  of  htihcas  corpui,  of  so  much 
importance  to  the  liberty  of  the  individual  both  in  Kngland 
and  in  this  country.  The  rcsitliie  of  this  article  will  be 
confined  to  this  writ,  with  the  exception  of  a  few  words  as 
to  tiic  habcfia  corpitH  nd  tcsftjiconditni. 

The  writ  of  habeas  corpus  is  called  in  the  English  law  a 
"writ  of  right."  By  this  is  meant  that  the  party  in  con- 
finemenf,  on  making  a  proper  case,  is  entitled  to  it.  It  is, 
accordingly,  only  issued  (ni  a  proper  foundation  of  proof. 
It  is  necessary  that  there  should  be  an  affidavit  and  motion 
for  an  allowance  of  the  writ.  AVhen  these  steps  are  taken, 
the  right  of  the  prisoner  is  fixed.  The  writ  is  said  hy 
sr)mo  jurists  to  be  bascil  on  the  well-known  clause  in 
Magna  Charta  that  "no  freeman  is  to  be  deprived  of 
his  life,  liberty,  and  property  except  by  the  judgment  of 
his  peers  and  the  law  of  tho  land."  The  subject  will 
be  treated  under  the  following  priiu-ipal  divisions:  I.  His- 
tory of  the  writ  and  of  the  statutes  afl"ccting  it;  II.  Its 
general  effect:  III.  Procedure:  IV.  Relation  of  the  States 
(0  the  U.  S.  courts;  V.  Power  of  U.  S.  courts  to  issue 
the  writ. 

I.  At  (he  common  law  the  writ  issued  from  the  court  of 
king's  (or  queen's)  bench,  not  only  while  the  court  was  in 
session  (or  in  "  lerm*timc  " j,  but  also  in  the  vacation,  by 
an  order  from  one  of  the  justices.  In  the  latter  case  it  was 
made  returnable  either  before  the  judge  who  issued  it  or 
before  the  full  court.  The  other  great  common  law  courts 
(viz.  the  common  jileas  and  exchequer)  divl  not  originally 
have  general  power  to  issue  the  writ,  but  only  in  special 
cases.  It  was  sujiposed  at  one  time  that  the  lord  chancel- 
lor had  no  power  to  grant  the  writ  in  vacation,  though  the 
law  is  now  settled  to  tlio  cr)ntrary.  A  serious  controversy 
arose  in  Kngland  in  tlie  reign  of  Charles  I.  upon  the  j)oiiit 
whether  a  return  to  a  writ  (»f  hnhrnx  vorpuH  by  the  Avanlen 
of  the  Fleet  prison  was  legally  sufficient,  which  set  forth 
that  the  prisoners  were  detained  by  a  warrant  from  tlio 
privy  council,  Felting  forth  no  particular  cause  of  impri.son- 
ment,  but  that  they  were  committed  by  the  special  c(»m- 
mand  of  the  king.  The  counsel  for  the  prisoners  insisted 
that  tho  council  was  bouml  as  nuich  as  any  petty  magistrate 
to  assign  a  sufiicient  cause  for  eonimitmcnt.  The  decision 
of  the  judges  was  in  favor  of  the  legality  of  the  warrant. 
The  effect  of  this  decision  was  that  every  statute  from  tlie 
time  of  Magna  Charta  designed  to  protect  personal  liberty 
was  practically  nullified,  since  it  was  only  nccissary,  in 
order  to  avoid  their  effect,  to  insert  in  the  warrant  tho 
words  "by  the  special  mandate  of  the  king."  This  servile 
notion  of  the  bench  so  aroused  the  nation  that  an  act  affect- 
ing the  subject  was  passed  in  the  same  reign,  the  famous 
"petition  of  right."  hi  Charles  I.  eh.  lit,  see.  S.  This  statute, 
among  other  things,  provided  that  where  a  jicrson  was  com- 
mitted by  the  king  or  his  privy  council,  he  should  have  a 
writ  of  habentt  vnrpim  upon  demand  or  motion  made  to  iho 
rourt  of  king's  bench  or  common  pleas.  A  close  construc- 
tion was  put  upon  tiiis  statute  by  the  judges,  who  declined 
to  award  the  writ  {nd  Mid.Jivnndinu)  in  vacation.  At  n 
later  day,  for  the  pitrposc  of  furnishing  a  more  coniploto 
remedy,  the  famous  huUan  mrpiiH  net  was  passed  (:U  Cur. 
II.  e.  2).  This  act  is  fref|uently  termed  "Lord  Shaftes- 
bury's act,"  its  enaefment  having  been  due  largely  to  the 
exertions  of  that  distinguij-hcl  statesnum.  It  is  said  to 
have  been  carried  through  (he  House  of  Lords  hy  a  mere 
artifice.  Bisiiop  Burnet  gives  (ho  following  account  of  it 
in  his  IliHtoi-ii  >>/  Am  thru  Timm  :  "  Lords  Cray  and  Nor- 
reys  were  name/l  to  be  the  tollers.  Lord  Norreys,  being  a 
man  subject  to  vapors,  was  not  at  all  limes  nttenlive  to 
what  he  was  doini;.  so.  n  very  fat  lord  coming  in,  Lord 
(J  ray  counted  him  for  ten.  as  n  jesi  at  first ;  but  seeing  Lord 
Norreys  had  not  observed  i(,  lie  went  on  «ith  this  lui.'-recli 
oning  id"  (en,  so  it  was  reported  to  the  hr»use.  and  deelan-d 
that  thev  who  were  for  the  bill  were  (he  majority,  (houjih 
it  indeed  went  (m  the  other  side."  (Vol.  ii.  p.  2.'iO.  Oxford 
ed.,  \KV.\.)    This  story  is  corroborated  hy  a  note  by  Speaker 
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Onslow  and  adopted  by  Lord  Miihon  in  hia  Hiftoiy  of  Eng- 
land (ed.  ISiS,  Mun-av,  Lond.,  vol.  iv.  p.  125.  See  also 
Cooke's  i/7'«  of-  Shcifusbury,  220,  ed.  ISSG).  The  last- 
named  work  adds  tbat  when  the  numbers  were  reported 
from  the  wool-sack,  the  ministry,  who  knew  their  strength, 
were  surprised;  and  whilst  they  were  whispering  to  one 
another.  Lord  Shaftesbury,  who  found  there  was  a  mistake 
and  o-uessed  their  intentions,  immediately  started  up  and 
spoke  upon  the  first  thing  that  occurred  to  him  almost  an 
hour.  Whilst  he  was  speaking  several  lords  went  out  and 
others  came  in,  so  that  it  was  impracticable  to  retell  the 
house,  and  bv  this  means  the  bill  was  carried.  This  great 
act  was  an  important  contribution  to  English  constitutional 
law,  as  it  tended  to  render  more  effectual  rights  whose  e.x- 
istence  had  long  been  recognized,  but  which  had  hitherto 
been  imperfectly  vindicated.  This  statute  has  had  much 
influence  upon  American  legislation,  and  the  substance  of 
it  will  be  briefly  stated.  It  is  applicable  to  persons  com- 
mitted and  charged  with  crime,  and  therefore  does  not  em- 
brace all  the  cases  in  which  there  may  be  an  unlawful 
detention.  The  act  provides  that,  with  certain  exceptions, 
when  any  person  is  charged  with  crime,  ajudge,  in  vacation, 
on  viewing  a  copy  of  the  warraut,  shall  award  the  writ, 
returnable  either  before  himself  or  any  other  of  the  judges, 
and  if  the  case  is  bailable  shall  discharge  the  prisoner  on 
proper  security  being  given.  The  prisoner  is  required  to 
be  brought  up'witbina  limited  time,  not  exceeding  twenty 
days.  Heavy  fines  are  imposed  upon  the  judge  for  refusing 
to  "award  the  writ  upon  a  proper  case  being  made,  as  well 
as  upon  the  officer  or  keeper  of  the  prisoner  neglecting  to 
make  return  or  evading  the  mandate  of  the  judge;  similar 
provisions  are  made  for  punishment  of  one  causing,  after 
discharge,  a  recommitment  of  the  prisoner  for  the  same 
offonce.°  The  writ  was  made  to  run  into  all  counties  pala- 
tine and  privileged  places.  There  are  also  clauses  pro- 
viding for  the  prisoner's  discharge  unless  he  is  speedily 
indict'ed  and  tried  after  indictment.  There  is  also  a  heavy 
penalty  imposed  upon  any  one  sending  a  person  as  a  pris- 
oner out  of  England,  unless  in  cases  of  transportation  for 
crime,  etc.  T\\a  habeas  corpus  act  of  Charles  II.  was  serious- 
ly defective  in  one  respect:  it  only  applied  to  persons  ar- 
rested on  criminal  charge.  In  the  year  1 757  an  instance  oc- 
curred of  a  gentleman  being  by  some  mistake  pressed  as  a 
foot-soldier,  whereupon  his  friends,  on  applying  for  the  writ, 
found  th.at  the  case  did  not  come  within  the  act.  This  led 
to  the  introduction  of  a  bill  into  Parliament  extending  the 
act  to  other  cases  of  confinement  besides  those  resulting 
from  a  charge  of  crime.  Though  the  bill  passed  the  House 
of  Commons,  it  was  defeated  in  the  House  of  Lords  under 
the  lead  of  the  great  Lord  Hardwicke,  and  it  was  not  until 
the  year  1S16  (ol3  Geo.  III.  o.  lOS)  that  this  obvious  defect 
in  the  law  was  supplied  and  the  writ  iu  other  respects  made 
more  effective. 

Legislation  in  general  in  the  U.  S.,  while  following  the 
spirit  of  the  English  act,  is  not  confined  to  commitments 
on  criminal  charges,  but  is  more  comprehensive  in  its  cha- 
racter, and  extends  beneficial  provisions  to  all  arrests  and 
detentions  on  any  grounds  or  pretexts  whatsoever.     There 
is  a  clause  iu  the  U.  S.  Constitution  and  in  State  constitu- 
tions to  the  effect  that  "  the  privilege  of  the  writ  of  habeas 
corpns  shall  not  be  suspended  unless  when,  in  eases  of  re- 
bellion or  invasion,  the  public  safety  may  require  it."    The 
effect  of  this  clause  was  much  discussed  iu  the  late  civil 
war.  the  President  of  the  U.  S.  having  on  the  27th  of  Apr., 
1S61,  addressed  to  Lieutenant-General  Scott  an  order  au- 
thorizing him,  under  certain  contingencies,  to  suspend  the 
writ.     Other  orders  of  a  similar  nature  were  issued.     One 
Mcrrvman  having  been  arrested  on  May  25,  1867,  charged 
with  various  acts  of  treason,  the  general  having  him  in 
charge  refused  to  comply  with  the  writ,  as  well  as  to  yield 
to  an  attachment  issued  for  its  enforcement,  on  the  ground 
of  its  suspension  by  the  President.     Chief-justice  Taney, 
who  had  issued  the  writ,  filed  an  opinion  denying  the  Pres- 
ident's authority,  and  insisting  that  the  power  of  suspen- 
sion was  vested"  solely  in  Congress.  (9  Am.  Law  Register, 
N.  S.,  527.)      This  view  is  supported  by  the  opinion  of 
Deady  in  the  case  of  McCall  v.  itcDoircll,  1  Abb.  U.  S. 
112,  and  of  Smalley  in   Ex  parte  Field,  5  Blatchford  63. 
These  views  of  the  judges  referred  to  have  been  distinctly 
controverted  by  able  jurists  in  pamphlets  and  professional 
opinions.  Among  these  may  be  mentioned  the  venerable  Ho- 
race Binney  of  Philadelphia,  Reverdy  Johnson,  Prof.  The- 
ophilus  Parsons,  etc.   Congress  passed  an  act  u|)on  this  sub- 
ject Mar.  S,  1863,  authori7Ting  the  President  to  suspend  the 
writ.  (12  U.  S.  Statutes  at  Large.  282.    See  also  eh.  22  Laws 
of  1871,  see.  4;    17  U.S.  Stat.  15.)     A  proclamation  by 
the  President,  issued  Oct.  17.  1871,  under  the  Last-named 
act,  will  be  found  in  17  U.  S.  Stat.  Appendix  No.j},  and 
another   in   Appendix   Xo.  7,    issued    Nov.   10,  1871.     It 
would  seem  that  the  current  of  judicial  and  professional 
o;iinicu  is  in  favor  of  the  view  that  the  power  of  suspen- 


sion under  this  constitutional  provision  is  vested  in  Con- 
gress rather  than  in  the  President. 

II.  The  general  scope  and  office  of  the  writ  is  to  bring 
before  a  court  or  judge  the  question  whether  the  person  in 
whose  behalf  it  is  issued  is  lawfully  detained.  The  cases 
coming  before  the  court,  etc,  will  be  divisible  into  two  prin- 
cipal classes,  one  where  the  person  is  simply  detained  with- 
out any  legal  process,  and  the  other  where  he  is  in  custody 
under  such  process.  The  first  class  of  cases  is  illustrated 
by  that  of  a  contest  between  a  father  and  a  mother  as  to  the 
custody  of  a  child.  There  being  no  legal  process  in  such 
a  case,"  there  must  be  an  inquiry  embracing  the  merits  of 
the  whole  controversy  for  the  sake  of  determining  to  whom 
the  custody  of  the  child  sh.all  be  awarded.  Wholly  different 
considerations  occur  when  the  detention  is  upon  legal  process. 
The  point  then  may  be  whether  the  legal  proceedings  were  not 
wholly  void  because  the  court  instituting  them  had  no  juris- 
diction, or  whether,  assuming  that  the  tribunal  had  juris- 
diction, it  was  proceeding  irregularly,  or  if  all  the  proceed- 
ings were  regular  whether  the  merits  of  the  controversy 
can  be  considered.  There  will  thus  be  three  principal  poiuts 
to  be  examined  :  ( 1 )  The  right  upon  a  writ  of  habeas  corpus 
to  relieve  from  detention  where  the  process  is  issued  by  a 
court  or  magistrate  having  no  jurisdiction;  (2)  where  ju- 
risdiction exists,  but  the  proceedings  are  irregular;  and  (3) 
cases  where  there  is  an  entire  regularity  of  proceeding  and 
the  claim  is  made  that  the  merits  of  the  case  shall  be  con- 
sidered. 

(1)  Where  the  court  or  magistrate  has  no  jurisdiction 
over  the  subject  matter  or  the  person,  the  prisoner  may  be 
relieved  by  this  writ  even  though  there  may  have  been  a 
final  judgment,  and  though  the  court  may  have  been  one 
of  high  jurisdiction.  So,  if  it  had  no  power  to  dispose  of 
the  particular  question  in  the  mode  that  it  pursued,  its 
judgment  is  a  mere  nullity.  In  the  eye  of  reason  there 
has  "been  no  decision  and  no  judgment,  no  matter  though 
legal  forms  may  have  been  pursued.  Thus,  if  a  court  had 
only  power  to  sentence  to  imprisonment,  and  it  rendered 
judgment  of  death,  a  writ  of  habeas  corpns  might  be  re- 
sorted to.  It  may  be  said  that  this  is  a  dangerous  doctrine. 
While  this  is  readily  conceded,  its  soundness  cannot  be  de- 
nied. Judicial  as"  well  as  administrative  power  has  its 
limits.  If  these  are  exceeded  by  a  court,  its  pretended 
decision  is  no  judgment ;  it  is  hut  waste  paper,  and  may  be 
disregarded.  Great  caution  should  be  observed  in  reaching 
a  conclusion  that  the  judgment  is  a  nullity.  If,  however, 
it  be  clear  that  jurisdiction  is  exceeded,  there  is  no  more 
reason  why  a  prisoner  held  under  such  a  void  judgment 
should  be  "detained  than  that  properly  seized  under  a  sim- 
ilar void  proceeding  should  be  sacrificed.  The  writ  of 
habeas  corpus  is  a  legitimate  mode  of  showing  the  nullity 
of  the  judgment  and  of  relieving  from  the  false  imprison- 
ment. This  subject  has  recently  been  extensively  consid- 
ered by  the  Supreme  Court  of  the  U.  S.  in  the  case  of  Ejc 
parte  Lange,  IS  Wallace's  Reports,  163. 

(2)  In  the  second  class  of  cases  (where  the  court  has 
jurisdiction  over  the  subject  in  the  way  that  it  is  pre- 
sented for  its  action,  but  it  is  proceeding  in  an  irregular 
manner),  it  will  not  necessarily  follow  that  a  prisoner  will 
be  discharged  by  the  writ.  If  the  proceedings  be  of  a 
summary  nature,  and  it  appears  upon  the  face  of  them  that 
some  essential  step  or  form  has  been  omitted,  they  will  be 
void  and  the  prisoner  will  be  discharged.  Thus,  if  a  fugi- 
tive from  justice  were  demanded  by  way  of  extradition 
(see  Extradition),  the  regularity  of  the  proceedings  might 
be  tested  by  means  of  a  writ  of  habeas  corpns.  It  has,  how- 
ever, been  maintained  by  some  jurists  that  if  the  warrant 
or  other  process  is  sufficient  to  protect  the  officer  who  exe- 
cutes it  from  an  action  of  false  imprisonment,  a  discharge 
will  not  be  made.  In  many  cases  where  a  court  has  juris- 
diction over  the  subject-matter  and  of  the  person,  the  only 
mode  of  taking  advantage  of  an  irregularity  iu  the  pro- 
ceedings is  by  a  motion  a"cldresscd  to  the  court  itself  in  the 
very  proceeding  complained  of.  In  other  words,  the  writ 
of  habeas  corpus,  an  independent  method  of  review,  is  not 
to  be  resorted  to,  but  the  mode  of  correcting  the  irregular- 
ity is  to  be  found  in  addressing  the  very  tribunal  before 
which  it  takes  place,  and  asking  it  so  to  mould  and  correct 
its  own  procedure  as  to  make  it  conform  to  the  rules  of 
law;  and  if  such  correction  is  refused,  resort  may  perhaps 
be  had  to  an  appellate  court. 

(3)  Where  the  case  is  regularly  before  a  court,  the  -writ 
under  consideration  cannot  be  used  to  delermine  the  merits 
of  the  controversy.  This  point  will  only  be  considered  in 
detail  in  connection  with  the  administration  of  criminal 
law.  When  a  prisoner  is  charged  with  crime,  the  common 
practice  is  to  bring  him  before  a  magistrate,  e.g.,  a  justice 
of  the  peace,  and  to  make  an  inquiry  into  the  circumstances 
which  are  supposed  to  establish  his  guilt.  This  is  not  a 
trial,  but  a  preliminary  proceeding  devised  for  the  purpose 
of  securing  his  attendance  at  the  trial.     The  testimony  of 
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witnesses  is  taken  down  in  writing  by  the  magistrate:  on 
this  he  prucecds  in  iimkiug  his  cummitmeut.  The  writ  ot' 
hfif'ittH  rorpttn  may  *>»■  rfsorlt-d  to  with  the  view  of  test- 
ing its  validity,  iin<l  the  court  may,  in  uoiiucction  with 
a  certiorari,  consider  whether  the  testimony,  as  shown 
in  tlie  depositions,  supplied  a  sufficient  basis  for  the 
action  of  the  magistrate,  as  well  as  whether  the  com- 
mitment itself  is  sufTu-irnt  in  point  of  legal  form.  Xo 
inquiry  can  bo  had  even  at  this  stage  as  to  the  guilt 
or  innocence  of  the  prisoner.  To  do  that  would  be  to 
oxamino  the  case  on  its  merits.  Let  it  now  be  assumed 
that  an  indictment  (see  lMHtTsii:NT)  has  been  found.  The 
writ  of  h<ibtii8  cfirpiis  cannot  ho  ust-d  to  incjuire  into  the 
depositions  before  llie  eonimitting  magistrate.  These  arc 
shut  out  of  view  by  the  indictment  ;  the  prisimer  is  now 
held  upon  that.  The  only  question  that  can  be  examined 
is,  whether  the  indictment  itself  is  sufficient  in  point  of 
form.  If  that  be  regular,  the  court  or  judge  will  not  go 
beyond  the  indictment  to  inquire  into  the  merits;  if  it 
would,  trial  by  jury  might  be  practically  abolished.  The 
writ  of  Ittiberts  corpitH  accomplishes  its  beneficent  purposes 
by  securing  the  prisoner  so  far  that  he  is  not  to  be  held 
without  tfpp'ireut  ciium:.  Whether  he  is  in  fact  guilty  or  in- 
nocent can  only  be  determin<;<I  by  a  regular  course  of  trial. 
The  prisoner  may  be  alIowe<l,  in  certain  cases,  to  go  at 
hirge  on  bail,  notwitlistjinding  that  tho  proceedings  are 
valid.  The  statutes  of  the  respective  States  must  be  con- 
sulted upon  this  point.     (See  Uail.) 

III.  Procedure. — Application  for  the  writ  must  bo  made 
by  petition  signed  by  the  party  or  some  one  in  his  behalf. 
In  the  well-known  case  of  Ashhy  v.  Mltitc,  in  Parliament, 
it  was  resolved  "that  every  Englishman  who  is  imprisoned 
by  any  authority  whatsoever  has  an  undoubted  right,  by 
his  agents  or  friem/s,  to  apjjly  for  and  obtain  a  writ  of 
hnhetiH  mrpuH  in  order  to  procure  his  liberty  by  due  course 
of  law."  A  father  claiming  the  custody  of  an  infant  child 
may  himself  apply  fur  the  writ.  Statutory  provisione  in 
some  States  lead  to  tlie  view  that  if  tlie  petition  is  prop- 
erly drawn,  the  writ  must  be  granted,  even  though  there 
is  good  reason  to  believe  that  it  would  be  without  practical 
eflect :  ill  other  \vords,  it  must  be  granted  where  there  is 
but  slight  apparent  ground  for  asking  for  it.  The  form  of 
petition  is  also  in  some  States  prescribed  by  statute.  It 
may  be  directed  to  any  one  who  lias  the  prisoner  in  cus- 
tody or  who  has  participated  in  the  illegal  (Utenlion.  Tho 
writ  is  made  returnable  at  a  speeiii<'<I  liincand  place,  either 
before  the  officer  who  issues  it,  at  chambers  (see  Cn.VMBEits), 
or  to  the  court  as  such.  The  person  to  whom  the  writ  is 
directed  is  exjtccted  at  tho  ajipointod  time  to  make  a  **  re- 
turn," or  a  statement  of  the  grounds  on  \sdiich  the  deten- 
tion is  made.  This  must  be  distinct  an<l  unequivocal.  It 
would  not  bo  enough,  for  examjile,  t*)  state  that  tho  pris- 
oner is  not  in  the  defendant's  cnitodt/,  but  it  must  bo  made 
to  ajipear  that  he  is  not  under  his  control,  so  that  ho  could 
responil  to  the  requirenieiits  of  the  writ.  If  tho  return  be 
evasive  or  otherwise  ini])erfect,  an  amendment  of  it  may  bo 
allowed.  Formerly,  the  prisoner  could  make  no  denial  of 
tho  truth  of  the  matters  alleged  in  the  return.  If  that  fur- 
nished a  sufficient  excuse  for  the  imprisonment,  though  it 
wei'o  whully  unfounded  in  jioint  of  fact,  the  prisoner  must 
bo  remanded.  Tho  only  remedy  of  the  prisoner  was  to  bring 
an  action  for  damages  for  any  injury  sustaino'l  by  him  fur 
tho  false  return.  In  some  cases  criminal  proceedings  might 
be  instituted.  This  serious  defect  in  the  administration  of 
justice  has  been  remedied  by  modern  statutes,  and  the  pris- 
oner lias  been  allowed  to  deny  the  statements  of  his  cus- 
todian, or,  in  legal  phrase,  to  "traverse  the  return,"  and 
also  to  set  up  any  facts  arising  subsequently  which  may 
make  in  his  favor.  The  juflj^e  or  court  disposing  of  tho 
writ  may  tlius  have  to  cnnsider  lioth  questions  of  I'act  and 
of  law,  the  matters  of  fact  being  presented  by  way  of  affi- 
davit or  affirmation.  If  the  return  is  not  made  or  is  eva- 
sive, the  jiarty  (o  whom  it  is  a<Idressed  may  be  regarded  as 
having  eomiuittcd  a  contcmjit  of  court,  and  will  be  liable 
to  be  placed  in  close  custody  until  he  obeys  the  writ.  On 
the  hearing  of  the  case,  the  prisoniT,  if  the  circumstances 
require  it,  may  be  discharged,  or  may  bo  remanded  to  the 
original  custody.  The  liecision  does  not,  as  it  would  seem, 
necessarily  prevent  the  hearing  of  the  matter  again  upon  a 
new  writ,  particularly  where  the  eireumslanees  of  tho  ease 
have  changed.  Thus,  if  the  custody  of  aehihl  were  awarclcd 
to  one  of  its  parents  at  a  given  time,  the  faets  might  be  so 
ciianged  as  to  make  it  proper  that,  on  a  new  application, 
it  should  bo  awarded  to  the  other.  Severe  penalties  are 
imposerl  by  law  upon  a  ministerial  officer  who  knowingly 
recommits  a  prisoner  for  the  same  cause  as  that  on  account 
of  which  ho  was  discharged.  Allusion  may  be  made  in  this 
connection  to  another  writ  existing  at  common  law  in  favi»r" 
of  personal  liberty,  ilv  liowinc  rrplrffinmfit  (replevying  a 
man).  This  raises  a  question  to  be  tried  by  a  jury  ;  while 
tho  proceedings  in  a  hahvim  cor^tuH  take  placo  before  a 
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judge  or  court.     The  former  writ  has  become  practically 
obsolete. 

IV.  Conflicts  of  jurisdiction  have  arisen  frequently  in 
executing  writs  of  AwAcfM  orpiiH  between  the  State  and  tho 
Federal  courts.  Tho  principles  that  should  apply  to  the 
subject  have  recently  been  expounded  by  the  linal  inter- 
preter of  the  r.  S.  Constitution,  the  supreme  court  (  Tarhfe's 
Cage,  l.'i  Wallace  Keports,  IJ'J").  It  is  there  said  that  no 
State  judge  lias  a  right  to  issue  a  writ  uf  huhros  rorjuiH  for 
the  discharge  of  a  person  held  under  the  authority  of  the 
Federal  government.  If  it  do  not  appear,  upon  applica- 
tion fur  such  a  writ,  that  the  person  is  so  held,  the  State 
judge  may  inquire  inti>  the  circumstances  of  the  case  as  to 
how  the  prisoner  is  held,  and  the  marshal  in  whose  custody 
the  party  is  should  give  the  rccjuisite  information.  These 
jirinciples  were  applied  to  a  case  in  which  the  commissioner 
of  a  Slate  court  issued  a  warrant  to  a  recruiting  officer  of  the 
l".  S.  to  discharge  a  minor  who  had  enlisted  in  the  service 
of  tho  U.  S.  It  was  decided  that  the  commissioner  had  no 
jurisdiction,  the  prisoner  being  detained  under  the  author- 
ity of  the  Federal  government.  The  proper  course  in  such 
a  case  is  that  the  V.  S.  officer  upon  whom  the  writ  is  served 
should  produce  the  body  of  the  prisoner  before  the  State 
court  and  set  forth  in  what  manner  he  holds  him  under  tho 
authority  of  the  U.  S.  The  State  court  or  judge  should  go 
no  farther.  By  this  decision  the  relations  of  the  two  gov- 
ernments as  to  this  writ  must  be  regarded  as  authorita- 
tively settled. 

V.  The  power  of  the  V.  S.  courts  to  issue  the  writ  is  more 
limited  than  that  of  the  State  courts,  being  confined  to  the 
exercise  of  sueh  authority  as  is  either  expressly  or  by  im- 
plication conferred  by  the  U.  S.  Constitution  ancl  the  laws 
made  under  its  provisions.  The  courts  and  judges  of  the 
r.  S.  arc  authorized  to  issue  the  writ  in  eases  coming  within 
Federal  jurisdiction.  The  circuit  court  may  inquire  into 
the  cause  of  a  commitment,  and  except  when  the  privilege 
of  the  writ  is  suspended  may  determine  the  question  whether 
tho  prisoner  is  entitled  to  be  discharged.  Thus,  this  court 
may  by  this  means,  where  tho  circumstances  of  the  case  re- 
quire it,  discharge  a  prisoner  held  under  a  warrant  of  ex- 
tradition (see  KxTUADiTn^ix)  issued  by  the  governor  of  a 
State.  The  writ,  however,  canntd  be  issued  to  bring  up 
any  person  voujiutd  in  jnH  unless  held  under  or  by  color  of 
the  authority  of  the  U.  S.,  or  unless  such  person  is  required 
to  testify  in  a  cause  dejiending  in  a  court  of  the  l'.  S. 
Xeither  a  court  of  the  l'.  S.,  nor  any  judge  thereof,  under 
these  rules  can  issue  the  writ  to  bring  up  a  prisoner  in 
custody  under  a  sentence  or  execution  of  a  State  court  for 
any  other  purpose  than  to  bo  used  as  a  witness.  AVhen  a 
prisoner  is  taken  by  an  order  of  a  U.  S.  cuurt  from  a  State 
court  lo  bo  used  as  a  witness,  its  authority  continues  so  as 
to  8en<l  him  back,  after  his  testimony  is  taken,  to  the  placo 
i'rom  which  ho  was  brought.  In  cases  coming  within  the 
purview  of  tho  U.  S.  Constitution  and  the  laws  of  Congress 
it  has  been  said  that  relief  may  be  granted  not  only  to  those 
held  under  legal  process,  but  also  to  sueh  as  are  confined 
without  any  formal  appearance  (d"  authority;  as,  for  cx- 
amjde,  where  tho  prisoner  and  tho  defendant  arc  citizens 
of  dili'cront  States,  or  where  a  master,  before  the  abolition 
of  slavery,  demanded  the  return  of  slaves  taken  from  him 
by  force.  The  Suprimc  Court  of  the  I'.  S.  has  not  the  same 
power  to  issue  the  writ  in  question  as  the  circuit  court.  It 
can  only  exercise  tho  ]>ower  in  an  appellate  form,  as  its 
original  jurisdiction  is  limited  to  spceilic  cases.  (See  Jrnis- 
mcTioN.)  It  may  accordingly  issue  the  writ,  where  tho 
circumstances  of  tho  case  require  it,  when  a  person  is  im- 
prisoned under  tho  order  or  warrant  of  a  court  of  the  V.  S. 
It  does  not  by  this  means  review  deei>ions  made  at  cham- 
bers  (SCO  Cmambkus)  by  a  justice  of  the  court. 

Further  information  upon  the  general  subject  of  the  writ 
will  be  found  in  Hurd's  treatise  on  //<»/»*■««  Cnrpun,  and  in 
an  elaborate  note  written  by  the  late  Nicholas  Hill  of  Al- 
bany and  }>ublished  in  vol.  iii.of  his  y**y('»w#.  jqi.  filT-fiTO; 
also  in  IJIacksIone's  dvent's  t'ummrutitricn.  Story,  Rawle, 
I'asehal,  and  Ponieroy  on  the  V.  S.  (\tnnlitu'i'ni,  and  in 
the  digests  and  dcciuiuns  of  the  Federal  and  State  courts. 
(See  also  Hallam's  Vonttitittionul  JliHtury  for  bistorical  in- 
formation.) 

A  word  is  added  as  to  the  writ  nd  Imtifunndum.  This 
is  rcsorte<l  to  for  the  purpose  of  bringing  up  a  person  who 
is  in  custody  to  testily  in  some  cause  or  other  matter  pend- 
ing ju"iiciaily.  When  his  testimony  is  given  in.  he  is  re- 
turned to  the  custody  from  which  he  is  taken.  Tlie  writ  is 
obtained  upon  motion  ba^ed  upon  an  affidavit  setting  forth 
tho  facts  upon  whieh  the  iipplicatinn  is  founded.  A  legis- 
lative boily,  c.  .'/..  the  Mouse  of  Kepresentalivos,  desiring 
the  attendance  of  a  witness  at  the  time  in  custody,  simply 
executes  its  will  by  the  warrant  of  its  Sneaker,  giving  au- 
thorifv  to  its  sergeant-at-arms  to  produce  the  prisoner. 
The  writ  of  h'thnm  rorpHH  ad  tc§lijtcttudum  cannot  in  such 
a  case  bo  resorted  lo.  T,  W.  Dwiuiir. 
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Haber'geon,  a  coat  of  chain-mail  without  sleeves,  or  j 
in  later  times  a  suit  of  plate  armor  worn  over  the  hauberk. 
Hab'ershani,  county  in  the  N.  E.  of  Georgia,  border- 
ing on  South  Carolina.  .\rea,  450  square  miles.  It  is 
mountainous  and  well  watered.  Gold  and  iron  arc  found 
abundantly,  and  ruhies.  diamonds,  and  other  precious  stones 
have  been  found.  The  scenery  is  generally  fine.  The 
staple  products  are  corn  and  tobacco.  Cap.  Clarkesvdle. 
Pop.  6322. 

Habersham  (Col.  .Joseph),  h.  at  Savannah.  Ga.,  July 
28.  1V31  :  was  eminent  throughout  the  Revolutionary  war, 
and  at  its  close  held  the  rank  of  lieutenant-colonel,  lie 
became  Speaker  of  the  assembly  in  lTS.i,and  again  in  1T90. 
He  was  appointed  postmaster-general  by  Washington  in 
1795.     1).  at  Savtinnah,  Ga.,  Nov.  17,  1815. 

Habersham  (Joseph  Clay),  M.  D.,  was  b.  in  Savan- 
nah, Ga.,  Nov.  IS,  1790;  d.  there  Nov.  2,  1855.  He  took 
his  literary  diploma  at  Princeton,  N.  J.,  and  his  professional 
from  the  University  of  Pennsylvania  in  1814.  Commencing 
the  practice  of  medicine  in  Savannah  in  1815,  ho  continued 
to  the  date  of  his  death  in  active  business.  He  was  at  one 
time  health  officer  of  Savannah,  president  of  the  Medical 
Society  of  Georgia,  and  well  known  for  his  benevolence 
and  love  of  science.  P.4.l'l  F.  Eve. 

Habersham  (Ricn.\RD  W.),  b.  in  Savannah,  Ga.,  in 
17S(i;graduatedatPrinccton,  N.  J.,  in  1S05;  rose  to  distinc- 
tion at  the  bar  in  his  native  city;  occupied  many  positions 
of  high  ofiicial  trust  in  the  State:  was  member  of  Congress 
1839-43  ;  was  greatly  lauded  for  resigning  the  ofiice  of  U.  S. 
district  attorney  in  1825,  when  there  was  a  threatened  col- 
lision between  the  Federal  administration  of  John  Quincy 
Adams  and  the  State  administration  of  George  M.  Troup. 
D.  in  Habersham  Co.,  Ga.,  Dec.  2, 1846.    A.  H.  Stephe.ns. 

Hab'ington  (William),  b-  at  Hindlip,  Worcestershire, 
England,  Nov.  5,  11)05,  of  an  old  Roman  Catholic  family; 
was  educated  at  St.  Oiner  in  France  ;  married  Lucy  Herbert 
C'Castara"),  the  daughter  of  Lord  Powis,  and  lived  chiefly 
on  his  ancestral  estate  at  Hindlip,  where  he  d.  Nov.  13,  1645. 
He  is  chiefly  remembered  for  his  Caslara  (1634),  a  collection 
of  poems  addressed  mostly  to  his  wife,  and  remarkable  for 
their  pure  and  elevated  sentiment  and  for  their  occasional 
quaint  and  far-fetched  conceits.  The  Hisiory  of  Edward 
IV.  is  believed  to  have  been  his  father's  work.  He  wrote 
also  the  Qiieene  of  Aragon,  a,  play. 

Hab'it  [Lat.  habitus,  a  "condition  ;"  Gr.  tfis].  a  consti- 
tution or  state  of  mind  or  body  which  disposes  one  to  cer- 
tain acts  or  conditions,  mental  or  physical.  A  habit  is  of 
more  fi.ted  character  than  a  disposition,  but  is  generically 
the  same.  There  are  habits  intellectual  and  moral,  acquired 
and  inherited,  active  and  passive.  Habits  are  originally 
the  results  of  voluntary  acts,  but  the  control  of  them  may 
become  impossible  to  the  will.  A  wise  and  skilful  forma- 
tion of  habits  may  be  of  the  greatest  moral  and  intellectual 
advantage,  whilst  habits  injudiciously  formed  may  be  de- 
structive of  mind,  character,  body,  and  estate.  The  ques- 
tion of  habit  is  intimately  connected  with  that  of  the  As- 
sociation OF  Ideas  (which  see). 

Hack'berry,  Sugar-berry,  or  Nettle  Tree,  the 
Celiis  occidentulis.  a  North  .\merican  tree  of  considerable 
height  .and  much  beauty,  but  singularly  variable  in  its  mode 
of  growth.  Its  wood  is  quite  tough,  but  is  not  much  used 
in  the  arts.  It  makes  good  charcoal,  and  when  young  is 
used  for  barrel  hoops,  and  sometimes  called  hoop-ash.  The 
genus  {Celtis.  order  Ulmacese)  contains  several  foreign  trees 
of  considerable  importance. 

Hackberry,  tp.  of  Labette  co.,  Kan.  Pop.  637. 
Hilck'el,  or  Ilaeckel  (Enx.sT  Heinrich),  M.  D.,  b. 
at  Potsdam,  Germany,  Feb.  16,  1834;  studied  medicine  and 
botany:  was  the  pupil  of  KiiUiker,  Leydig,  Virchow,  and 
Johannes  Jliiller;  became  a  medical  practitioner  of  Berlin 
1858;  devoted  much  attention  to  biological  questions;  be- 
came zoological  professor  extraordinary  at  Jena  1862,  and 
in  1865  received  the  regular  professorship  of  zoology  there, 
which  he  has  since  retained,  his  lectures  having  rendered 
that  university  a  very  famous  school  for  biological  sci- 
ence. H'ackel  was  one  of  the  first  German  savants  to  rec- 
ognize and  accept  Darwinism,  a  theory  towards  which  bis 
own  researches  had  long  been  leading  him'.  He  has  pub- 
lished many  remarkable  monographs.  Among  his  princi- 
pal works  are  Generelle  Morpholvrjie  der  Orgaiiismcn  (2  vols., 
1866)  ;  Antiirliche  Schopfimgsgesehichtc  (1868) ;  JSiologische 
Studicn  (1870);  and  U'ie  A'altechwamme  (3  vols.,  1872). 
He  has  propounded  many  novel  and  suggestive  biological 
theories,  and  the  general  drift  of  his  recent  writings  is 
toward  the  confirmation  of  Darwinism,  in  support  of  which 
theory  he  has  brought  forward  many  interesting  facts. 

Hack'ensack,  post-v.  and  tp.,  cap.  of  Bergen  co., 
N.  J.,  on  the  Hackensack  River,  the  Erie  Pv.  R..  and  the 
New  Jersey  Midland  R.  R.,  13  miles  from  New  York  and  6 


miles  from  Paterson.  It  has  several  churches.  3  newspa- 
pers, public  and  private  schools,  2  banks,  gas  and  watel 
companies,  and  a  number  of  small  factories.  Pop.  of  tp. 
8038.    H.  D.  WiNToN,  Ed.  "  The  Bergen  Co.  Democrat." 

Hackensack  River  rises  in  Haverstraw,  Rockland 
CO.,  N.  Y.,  and  flows  S.  through  Bergen  and  Hudson  cos., 
N.  J.,  falling  into  Newark  Bay,  and  draining  a  beautiful 
and  fertile  region. 

Hack'ett  (Horatio  Balch),  D.  D.,  LL.D.,  b.  at  Salis- 
bury. Mass.,  Dec.  27,  ISOS;  gradu.ated  from  Amherst  Col- 
lege in  1830:  studied  theology  at  the  .•\ndovcr  Seminary 
until  1834,  and  afterwards  at  Halle  and  Berlin  in  Germany  ; 
was  professor  of  Latin  in  Brown  University  four  years,  also 
a  tutor  in  Amherst  College :  was  elected  to  the  chair  of  bibli- 
cal literature  in  the  Newton  Theological  Institution  (Bap- 
tist) in  1839  :  became  professor  of  New  Testament  Greek  in 
Rochester  Theological  Seminary  1870.  Published  Plutarch's 
De  Sera  Niimiiiis  Vindifla,  with  notes  (1844);  translated 
and  enlarged  Winer's  Chaldee  grammar  (1845);  published 
a  Hebrew  grammar  and  reader  (1847) :  Commenttiry  on  Acts 
(1851);  I/tiislrnlioiis  of  Scripture  Cliiib)  ;  Philemon.  nc\y\j 
translated,  with  notes  (186U);  Christian  ^[en  in  the  War 
(1864);  translated  (for  Lange's  Com/ucntnri/)  Van  Oosler- 
zee  on  Philemon  (1868),  and  Braum  on  Philippians  (1S70) ; 
was  one  of  the  editors  of  the  enlarged  .\merican  edition  of 
Smith's  Dictionary  of  the  Bible;  edited  also  Rawlinson's 
Hisioricnl  Illustrations  of  the  Old  Trilament  (.American  re- 
print. 1873).     D.  at  Rochester,  N.  Y.,  Nov.  2,  1875. 

Hac"kett  (James  Henry),  b.  in  New  York  Mar.  15, 
1800;  d.  at  Jamaica.  L.  I..  Dec.  28.  1871;  studied  a  year 
at  Columbia  College :  applied  himself  a  little  while  to  the 
study  of  law;  tried  business  without  success,  and  in  1826 
attempted  the  stage,  appearing  first  at  the  Park  Theatre. 
For  twenty-five  years  he  was  popular  in  England  and  the 
U.  S.  In  1849  ho  was  joint  manager  with  William  Niblo 
of  the  Astor  Place  Opera-house,  and  in  1854  took  part  in 
the  management  of  the  Grisi  and  Mario  opera  troupe  in 
their  visiT  to  America.  Mr.  Hackett  was  a  comedian  of 
much  versatility.  He  introduced  Y'ankee  characters  with 
great  efi'eet,  but  his  highest  excellence  was  shown  in  the 
humorous  characters  of  Shakspeare,  especially  in  Falstafi', 
which  he  made  his  own.  Hi?  talent,  however,  was  not  for 
comic  parts  exclusively,  as  his  admirable  performance  of 
Kin-^  Lear  proved.  In  his  later  years  Mr.  Hackett  seldom 
appeared  before  the  public.  0.  B.  Frotiii-ngham. 

Hack'ettstown,  post-v.  and  tp.  of  Warren  co.,  N.  J., 
on  the  Musconetcong  River,  half  a  mile  from  the  highest 
point  in  New  Jersey.  The  Morris  Canal  and  the  Morris 
and  Essex  and  Del.awaro  Lackawanna  and  Western  R.  Rs. 
pass  through  it.  It  is  liberally  supplied  with  water  by  an 
aqueduct,  and  the  streets  are  lighted  at  night  with  kerosene. 
It  contains  4  churches,  3  academies,  the  Newark  M.  E.  Con- 
ference Seminarv,  2  weekly  newspapers  (one  run  by  slcam- 
powcr),  1  bank,  2  steam  saw  and  planing  mills,  1  car  man- 
ufactory, 2  foundries,  4  harness  manufactories,  30  stores  of 
various"  kinds,  2  lumber  and  3  coal  yards,  3  grist-mills,  and 
9  carriage-factories,  the  latter  being  tho  leading  industry. 
Pop. 2202.  E.  W. OsMiN,  Ed.  " Hackettstown  Gazette." 

Hack'iander,  von  (Friedricit  Wilhelm),  was  b.  at 
Bertscheid,  near  Aix-la-Cha]iellc,  Nov.  1,  ISIG.  lie  learned 
the  dry -goods  business  in  Elberfeld ;  entered  tho  Prussian 
artillery;  returned  again  to  his  commercial  occupations, 
and  succeeded  at  last  in  1841  in  making  for  himself  a  lit- 
erary name  by  the  publication  of  his  Lildern  aus  dent  Sol- 
datenlcben  in"  a  Stuttgart  p.iper,  and  shortly  after  of  his 
Wachlstubcnabcntcucr.  Ho  then  accompanied  Baron  von 
Taubenheim  on  a  trip  to  Arabia  to  buy  horses,  .and  pub- 
lished in  1842  Dagucrreutijpes  taken  in  the  Orient,  whictl 
also  was  well  received,  and  which  recommended  him  to 
tho  ci-own  prince  of  WUrtembcrg,  whom  ho  accompanied 
on  a  journey  through  Italy,  France,  and  Russia.  New- 
travelling  sketches  and  small  humorous  tales  followed,  and 
the  king  of  Wiirtcmberg  gave  the  author  aa  ofiico  and  a 
pension?  In  1850  he  published  a  large  novel  or  romance, 
Handel  und  Wandcl  (2  vols.),  and  in  1854  another,  Eiiro- 
pdischcs  Sh-larenlcben  (4  vols.),  both  of  which  made  Eomo 
sensation.  But  his  quick  observation,  his  talent  of  humor- 
ous sketching,  his  easy-flowing  style,  which  are  suDicicnt 
to  entertain  in  a  travelling  sketch  or  small  tale,  aro  ut- 
terly insuflieienl  in  a  large  composition.  Of  his  dramas, 
Der  geheime  Agent,  a  comedy  in  five  acts,  and  two  or  three 
one-act  pieces,  Schuldi:,  Unlen  im  Haupe,  etc.,  have  been 
played  with  success  in  all  the  German  theatres ;  they  are  a 
sort  of  mosaics,  dexterously  put  together  and  pleasant  to 
look  at.  In  1857  ho  founded,  in  connection  with  Zollcr, 
Ueber  Land  und  Mcer,  an  illustrated  paper,  which  was 
deservedly  very  popular.     D.  .July  5,  1877. 

Hack'le,  Hat'chel,  or  Hetchel,  the  comb  with  long 
steel  teeth  bv  means  of  which  the  tow  is  removed  from  flax, 
hemp,  or  jute,  and  the  fibres  fitted  for  spinning  or  other 
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uses  by  straightening  and  laying  them  parallel  to  each 
other.  The  l()n<(,  tapering,  polished  teeth  arc  affixed  to  a 
wooden  or  metallic  block,  and  are  nrraiigcd  in  two,  or  more 
frequently  in  many,  rows.  Their  adjustment  for  ctlcetivo 
use  requires  considerable  skill. 

Hack'Icman  (Pleasant  Adam),  b.  in  Franklin  co., 
Inl.,  about  ISI";  studied  law,  and  attained  prominence 
in  his  profession  in  his  State.  About  1840  lie  a:>sumcd 
the  eiiitorship  of  the  Rushvillc  litpublU-an,  which  be  re- 
tained till  the  outbreak  of  the  civil  war  in  IS61  ;  was 
elected  to  the  State  legislature  in  ISIl;  member  of  the 
Republican  national  convention  ISGO,  and  of  the  Peace 
Conference  at  Washington  in  1861 ;  appointed  colonel  10th 
Indiana  Vols,  in  1861,  he  served  with  distinction  under 
Gen.  Hanks  in  Virginia;  was  promoted  to  be  brig.adier- 
geueral  of  volunteers  Apr.,  1^02,  and  ordered  to  the  army 
of  the  South-west,  under  Gen.  Grant,  being  engaged  in  the 
battle  of  luka.  Miss.,  Sept.  19-20,  1S(')2,  and  at  Corinth, 
where  he  was  killed,  Oct.  4,  1SG2.  G.  C.  Simmons. 

Hack'ley  (Charles  E.),  A,  M.,  M.  D.,  b.  at  Uuadilla, 
K.  v..  Keb.  22,  183G  ;  graduated  at  the  University  of  Penn- 
sylvania: A.  B.  in  ISJtJ,  M.  L).  in  ISlJO;  surgeon  2d  U.  S. 
Cavalry  1861-01;  surgcon-in-chief  to  the  3d  cavalry  di- 
vision Army  of  the  Potomac;  appointed  physician  to  New 
York  Hospital  1867;  surgeon  to  New  York  Eye  and  Ear 
Infirmary;  clinical  professor  of  diseases  of  eye  and  car 
Woman's  Medical  College,  New  York,  etc.  Translator  of 
Stellwag  on  the  eye  and  Billroth's  Snrfjicnl  Patholoffi/;  one 
of  the  translators  of  Niemeyer's  Practival  Medicine,  etc. 

Hackley  (Charles  W.).  b.  in  Herkimer  co.,  N.  Y.,  Mar. 
9,  ISO'.!;  graduated  from  the  U.  S.  Military  Academy  in 
1820;  appointed  second  lieutenant  of  artillery ;  retained  at 
the  Academy  as  assistant  professor  of  mathematics  until 
18:i;i,  when  he  resigned  from  the  army.  Was  ordained  in 
1839  in  the  Protestant  Episcopal  Church.  Professor  of 
mathematics  at  the  University  of  New  York  from  1833  to 
1839,  when  he  was  appointed  president  of  Jefferson  College, 
Miss.;  subsequently  professor  of  mathematics  in  Columbia 
College  1843-57,  and  of  astronomy  from  tho  latter  date  to 
his  death  in  New  York  City  Jan.  10,  1S61.  Ho  published 
A  Treatise  on  Ahjehva,  Elementttr)/  Cmirse  of  Geomctrtjy  Ele- 
ments of  Triijonomeirij,  etc.,  and  was  a  frequent  contributor 
to  the  scientitic  and  literary  journals  of  the  day. 

G.  C.  Simmons. 

Ilack'matack,  Tam'arack,  or  American  Larch 
(Karij-  Ainerirana),  a  forest  tri-e  of  the  V.  8.,  growing  fre- 
quently in  wet  places,  and  attaining  a  noblo  size,  except  in 
the  far  north,  where  it  is  a  stunted  shrub.  It  is  our  only 
native  coniferous  tree  whose  leaves  fall  off  in  winter.  Its 
wood  is  of  excellent  quality.  It  is  prized  in  the  West  for 
poles  and  rafters:  in  shipbuilding  it  is  used  for  Bhip's 
knees,  top-timbers,  and  spars ;  and  if  fastened  with  square 
iron  is  far  better  than  oak  for  such  uses. 

Ilack'ney,  a  N.  E.  suburban  district  of  London,  in  the 
county  of  Middlesex,  Eug.  Pop.  124.9.*>1  ;  of  tho  sub- 
district  of  Hackney  (inclusive  of  tho  workhouse,  lunatio 
asylum,  and  hospital),  50,087. 

IlacUncy,  tp.  of  Tallapoosa  co.,  Ala.     Pop.  1755. 

Ilad'dain,  tp.  and  post-v.,  one  of  the  capitals  of  Mid- 
dlesex CO..  Conn.,  on  the  W.  bank  of  the  Conne::ticut  lliver, 
20  miles  from  its  mouth,  and  on  the  Cunnecticut  Valley 
R.  K.,  2Ct  miles  S.  S.  E.  of  Hartford.  It  has  extensive 
granite-quarries,  an  academy,  and  various  county  build- 
ings.    Pop.  of  tp.  2071. 

IIa(r<lin£;toiishiro,  or  East  Lo'tliian,  county  of 
Scotland.  iM.uii.lfd  N.  by  the  Frith  of  Forth,  E.  by  tho 
Norili  Sea,  S.  by  Iterwickshire,  and  W.  by  Midlothian. 
Area,  2S0  square  miles.  Pop.  3,7,754.  In  the  southern  part 
rise  the  Jjainmermoor  Hills;  tho  northern  and  eastern  part 
is  a  plain  sloping  gently  towards  the  Frith  of  Forth,  and 
mostly  consisting  of  clayey  loam.  Haddingtonshire  is  fam- 
ous for  its  agriculture,  in  whieh  respect  it  is  said  to  occupy 
the  foremost  rank  in  all  Scotland.  Coal  and  limestone 
abound.  Tho  cap.  is  Haddington,  a  small  town  on  the  Tyne. 

liad'tlocky  Mtianvtjrammnit  nylfJinuH,  a  f|^h  of  the  cod 
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family,  captured  in  large  quantities  on  both  sides  of  the 
Atlantic  for  food.  It  is  generally  eaten  fresh,  but  is  some- 
times smoked  or  salted  and  dried.  It  resembles  the  cod, 
but  is  easily  distinguislied  by  the  black  line  along  its  side, 
that  of  the  cod  being  white. 

Haddock  (Chakles  BnicKKTT),  D.  D.,  b.  at  Franklin, 
N.  H.,  June  20,  1796;  graduated  from  Dartmouth  College 
in  1816,  and  from  Andover  Seminary  in  1819.  Held  tho 
chair  of  rhetoric  and  belles-lettres  at  Dartmouth  College 
from  1819-38,  also  that  of  intellectual  philosophy  and  polit- 
ical economy  at  same  college  1838-54.  Was  ehnrift'  fVnf- 
fuiteit  to  Portugal  ISji-5.'»;  was  n  member  of  the  legisla- 
ture in  his  native  State  for  four  years,  where  he  introduced 
and  carried  through  the  present  common-school  system  of 
the  State;  was  the  originator  of  the  railroad  system  in  New 
Hampshire.  He  was  well  versed  in  public  law,  etc.  Author 
of  several  addresses,  essays,  etc.  D.  at  West  Lebanon, 
N.  H.,  Jan.  15,  1861. 

Ilad'dou,  tp,  of  Sullivan  co.,  Ind.     Pop.  2750. 
Iladdoii,  tp.  of  Camden  co.,  N.  J.     Pop.  1926. 
Had'donfield,  post-v.   in   Haddon  tp.,   Camden  co., 
N.  J.,  on  the  Camden  and  Atlantic  R.  U..  7  miles  S.  E.  of 
Philadilpliia.    It  has  a  public  library  and  several  churches. 
Pop.  1075. 

Had'crsleben  [Dan.  Haderslev],  town  of  Prussia,  in 
tho  duchy  of  SIcswick.  with  a  good  harbor  on  the  Haderster 
Fjord,  an  inlet  of  the  Little  Belt.     Pop.  8259. 

Ila'des  [Gr.'Ai5»js,  n^ij?].  in  the  Homeric  writings  (as 
in  //.  XV.  188),  is  used  as  the  name  of  the  god  of  the  lower 
or  invisible  world,  and  is  the  equivalent  ot  Pluto.  In  later 
Greek  writings  it  is  used  to  designate  the  place  of  departed 
spirits.  The  corresponding  Hebrew  word  is  Shtol,  which 
in  our  English  version  is  sometimes  rendered  *' grave," 
sometimes  "pit,"  and  sonielimes  "  hell."  i/tn/rt  is  almost 
always  employed  by  the  LXX.  in  translating  ^'Aco/.  It 
occurs  eleven  times  in  tlie  New  Testament,  and  in  our  Eng- 
lish version  is  rendered  '"hell,"  c,\cept  in  I  Cor.  xv.  55, 
Avhcro  it  is  rendered  "grave."  B.  D.  IliTtiicuCK. 

Hadhaz,  one  of  the  Ilaiduk  towns  of  llungar}',  in  tlio 
county  of  S/abolcs.     Pop.  7024. 

Hadj  [Arab.,  "])ilgrimage"].  the  pilgrimage  to  Mecca 
which  every  Mohammedan  is  under  obligation  to  perform 
at  least  once,  unless  poverty  or  sickness  forbid.  The  hadji 
or  pilgrims  from  distant  lands  often  perform  a  great  part 
of  tho  journey  by  ship:  other  jiersons  travel  in  great  cara- 
vans, of  which  there  are  four  regular  ones — one  from  Cairo, 
consisting  largely  of  Berbers  ;  one  of  Turks  from  Damas- 
cus;  one  of  Persians  from  Babylon;  and  a  fourfli  of  In- 
dians, Arabs,  and  others  from  Zibith.  Strict  discipline  is 
maintained.  Arrived  at  Mecca,  a  routine  of  eeremonies  is 
performed.  These  ceremonies,  and  the  pilgrimage  itself, 
were  adopted  by  Mohammed  from  tho  old  Arabian  hea- 
thenish customs,  which  had  become  thoroughly  established 
ages  before  his  time.  These  he  adopted,  partly  to  gain  the 
sanction  of  rites  so  immemorial  and  so  sacredly  esteemed, 
and  partly  because  their  rejection  would  have  endangered 
tho  success  of  liis  own  system. 

Ilad'Icy,  tp.of  Piko  co..  111.     Pop.  1309. 
Iladley,  tp.  and  pnst-y.  of  Hampshire  co..  Mass..  on 
the  E.  side  of  the  Conneelieut  Biver.  whieh  separates  it  from 
Northami)ton   and    Hatfield.     The  yilhige    is   a    beautiful 
place,  embowered   in  ancient  trees.     Mount  Holyoke  lies 
between  this  town  and  South  Hadley.     The  greater  part  of 
Iladley  is  a  very  fertile  alluvial  plain,  producing  luxuriant 
crops  of  tobacco,  broom-curn.  hay.  and  grain.     There  are  3 
churches,  an  academy,  a  public  library,  and  manufactures 
of  brooms,      Hadley  was  long  the  place  of  refuge  of  Goffe, 
Whalley,  and   Dixwell.  three  of  the  regieido  judges   who 
conilem'ned  Charles  I.     Hero  on  Sept.  1.  1675,  according  to 
an  old  traiUtion  now  diserediled,  the  colonists,  Kil  by  CufTe, 
defeated  the  Indiana  after  a  tharp  eueuunter.     Pi'p.  2301. 
Hadley,  tp.  and  post-v.  of  Lapeer  co.,  Mich.    P.  1461. 
Hadley,  tp.  and  post-v.  of  Saratoga  co„  N.  Y.     Tho 
lownshij)  lies  on  the    Hudson    Uiver.      It  is  mountaimiUB, 
and  has  raannfaelures  ul'  leather,  lumber,  etc.     There 
is  abundant   water-power,  and  gneiss  is  extensively 
quarried.      Large  qnanliliesof  this  stone  have  been 
used  in  the  eonsiruetion  of  the  new  State  eiipilol  at 
Albany.     Tho  town   has  4  churches,  and   is  on   (ho 
Adirondack  H.  K.,  22  miles  N.  of  Saratoga.    P.  lO.'tU. 
Hadley  (Jami:s),  LL.D.,  was  h.  nt  Fairfield.  Hcr- 
Llmrr   CO.,    N.  Y..  Mar.   30,   IS2I.      His  father  was 
pn)fes!-or  of  ehemi^'I^y    in   a   medical   institution  es- 
V^      tablishod  there.     Entering   the  junior  class   in   Yale 
College,  he  graduated  in    IS12.     From    1SI3  to   1845 
ho  was  ft  Iheoloirieril  hluclenl  in   New    Haven,   serv- 
ing as  tutor  in   Middlebtiry  College  meanwhile  (from 
Sept.,  1844,  to  Apr.,  1845)  ;  was  tutor  at  Yalo  from 


75(3 


HA  DLYME— HEMATOXYLIN. 


1S45  to  1848,  when  be  was  appointed  associate  profes- 
sor of  Greek  ;  succeeded  Dr.  Woulsey  as  full  professor  in 
1851 ;  and  d.  Nov.  14,  1S72.  At  first  he  gave  great  prom- 
ise of  distinutiou  in  mathematics,  but  circumstances  turned 
his  genius  and  industry  in  a  different  direction.  Few  men 
in  either  hemisphere  have  made  such  attainments.  In  ad- 
dition to  his  mastery  of  the  Greek  language,  he  was  well 
versed  in  Hebrew,  Arabic,  Armenian,  Sanscrit,  Welsh, 
Gaelic,  Irish,  and  the  principal  modern  languages,  iu- 
cludin"  Swedish.  Keen  as  a  Damascus  blade,  he  had  the 
gentlene:?s  of  a  child  and  a  simple,  steady  Christian  faith. 
His  Hrrck  Grammar,  based  on  that  of  Curtius,  was  pub- 
lished in  1800.  In  1873  a  posthumous  volume  of  twelve 
lectures  on  liomnn  Lain  was  edited  by  Ex-Presidcut  Wool- 
sey  ;  and  in  the  same  year  another  volume  of  twenty  Phil- 
oloijiciil  ituil  Ciitlrnf  Essat/s  was  edited  by  Prof.  Whitney. 
(See  President  Pouter's  art.  in  the  Xcip  Eiifffunder,  Jan., 
187;>.) — His  brother.  Henrv  Hamilton  Hadlev.  who  grad- 
uated at  Yale  in  1847,  at  Andover  in  1S51,  was  appointed 
teacher  of  Hebrew  in  Union  Theological  Seminary,  N.  Y., 
in  1S()2,  and  d.  at  AVashington,  D.  C,  in  the  service  of  the 
Sanitary  Commission,  Aug.  1,  18(54,  at  the  age  of  tbirty- 
cighr.  was  a  scholar  of  kindred  spirit.     R.  D.  Hitchcock. 

Hacl'lyme,  post-v.  of  Lyme  tp.,  Middlesex  co..  Conn., 
30  miles  S.  S.  E.  from  Hartt^ord. 

Hadramaut'  [the  Adramtta- o^  Strabo],  in  a  narrow 
sense  designates  the  S.  W.  portion  of  Arabia  Felix,  but  in 
a  large  sense  it  includes  nearly  all  that  part  of  Arabia  S. 
and  S.  E.  of  the  central  desert  of  the  peninsula.  The  coast- 
land  is  low,  the  interior  dry,  and  broken  with  ranges  of 
mountains  and  hills.  In  the  valleys  there  are  some  torrents, 
whii;h  are  often  dry.  Its  people  are  of  many  tribes,  subject 
to  various  local  sultans.  As  a  rule,  they  are  not  nomadic. 
The  country  affords  fine  horses,  camels,  wool,  dates,  gums, 
and  grain.  Copper,  coal,  and  bitumen  exist.  Chief  sea- 
port. Makallah. 

Ha^drian,  or  A'drian  (PrsLirs  JElits  Hadriaxus), 
the  fourteenth  Roman  emperor,  b.  at  Rome  Jan.  24,  76  a.  d., 
the  son  of  a  senator,  a  kinsman  of  Trajan  (afterwards  em- 
peror), who  became  his  guardian  in  youth.  Young  Ha- 
drian was  a  zealous  student  of  Greek  letters;  entered  the 
army  in  Spain  when  fifteen  years  old;  became  a  military 
tribune  in  Mfesia  9o  a.  d.  ;  was  made  quaestor  in  101; 
married  Trajan's  grand-niece:  trilnnie  of  the  people  106; 
pnutor  107;  pn^torian  legate  in  Lower  Pannonia  UIS, 
where  his  military  renown,  already  great,  was  much  in- 
creased:  was  consul  suffectus  109;  archon  at  Athens  112; 
legate  in  the  Parthian  war  114-117;  was  chosen  consul 
117;  was  proclaimed  emperor  after  Trajan's  death  117; 
gave  up  the  country  E.  of  tiie  Euphrates  to  the  Parthiaus, 
and  made  Armenia  independent;  appeased  the  discontent 
of  the  people  consequent  upon  the  bloody  suppression  of  a 
formidable  conspiracy  by  the  remission  of  all  arrears  in 
taxes  and  debts  due  the  state,  and  by  large  gifts  of  money 
to  the  people;  passed  a  large  part  of  his  reign  in  travels 
throughout  the  empire,  redressing  wrongs,  confirming  dis- 
puted privileges,  inspecting  the  troops  and  the  fortifica- 
tions. During  one  of  these  famous  progresses  the  wall  of 
Hadrian  from  the  Tyne  to  the  Solway  was  constructed 
(119  A.  p.).  In  132  the  bloody  revolt  of  the  Jews  liroke 
out,  which  lasted  for  several  years,  and  was  not  ended  till 
Palestine  was  almost  depojnilated.  Athens  was  a  favorite 
residence  of  the  emperor.  He  rebuilt  Jerusalem  (134),  re- 
turned tinally  to  Rome  in  135,  spending  a  great  part  of  his 
declining  years  in  his  splendid  villa  near  Tibur.  lie  d.  at 
Baito  July  10,  138  a.  d.  Hadrian's  name  is  oueofthe  most 
illustrious  in  the  imperial  anuiils.  He  was  the  first  empe- 
ror, almost  the  first  Roman,  who  cared  for  any  part  of  the 
empire  except  Italy.  He  fostered  peace  and  promoted  the 
welfare  of  liis  people.  He  reformed  the  system  of  juris- 
]»rudence,  and  punished  severely  injustice  and  crime.  But 
his  private  character  was  not  free  from  stains,  and  late  in 
his  reign  he  was  guilty  of  many  acts  of  tyranny.  He  af- 
fected to  be  a  poet,  architect,  painter,  philosopher,  orator, 
and  musician.  Six  Latin  and  six  Greek  epigrams,  and 
some  quotations  from  his  history  of  his  own  life,  are  all  that 
remain  to  us  of  his  written  works.  He  was  succeeded  by 
Antoninus  Pius. 

Hadrosau'rus  [Gr.  iSpo?,  "thick,"  "stout." and  a-avpo';. 
a  "  lizard  "j,  a  genus  of  fossil  reptiles  from  the  American 
Cretaceous,  belonging  to  the  order  Dinosauria.  This  order 
included  animals  now  extinct,  mostly  of  very  large  size, 
some  of  them  being  the  largest  of  land  animals,  and,  al- 
though true  reptiles,  they  possessed  also  many  characters  of 
birds  and  mammals.  Their  affinities  with  the  birds,  as  Hux- 
ley has  shown,  are  especially  seen  in  the  large  medullary 
cavities  of  the  long  bones,  and  in  the  structure  of  the  i)elvic 
arch  anrl  liind  limbs.  Thus,  the  sacrum  consists  of  four  to 
six  vertebra^;  the  ilium  extends  far  in  advance  of  the  ace- 
talmlum,  and  furnishes  only  a  widely  arched  roof  for  that 


cavity  ;  the  ischium  is  greatly  elongated,  and  often  presents 
the  obturator  process  characteristic  of  birds;  and  the  vx  pubis, 
in  many  genera  at  least,  is  slender  and  elongated,  and  di- 
rected downward  and  backward.  The  femur  has,  usually, 
a  strong  inner  trochanter,  and  its  distal  end  is  particularly 
bird-like  in  the  presence  of  a  strong  ridge  between  the  tibia 
and  fibula.  The  tibia  closely  resembles  that  of  a  bird,  and 
in  many  genera  the  astragalus  is  ankylosed  with  its  distal 
end.  The  latter  bone  is  very  similar  to  that  of  a  bird,  and 
has  a  stout  ascending  process.  The  metatarsals  are  elon- 
gate and  closely  fitted  together:  the  inner  and  outer  digits 
are  short  or  rudimentary  ;  and  the  third  digit  is  the  longest, 
as  in  the  birds.  The  hind  legs  were  usually  much  larger 
than  the  fore  legs,  and  ordinarily  supported  the  body  in 
walking.  The  so-called  **  bird  tracks"  in  the  Connecticut 
River  sand^-tone  were  probably  all  made  by  Dinosaurs. 
The  cervical  vertebra?,  as  in  many  mammals,  were  convex 
in  front  and  concave  behind — a  character  jiossessed  also 
by  the  dorsals,  but  in  a  less  degree  posteriorly.  The  teeth 
in  the  herbivorous  genera  present  broad  grinding  surfaces, 
and  the  articulation  of  the  jaw  admitted  of  lateral  motion, 
as  in  herbivorous  mammals.  Other  genera  were,  however, 
carnivorous,  and  furnished  with  sharp,  recurved,  serrated 
teeth.  The  latter  are  implanted  in  various  ways,  but  never 
ankylosed  with  the  jaws.  In  their  manner  of  life  Dino- 
saurs seem  to  have  resembled  ordinary  terrestrial  mam- 
mals. Their  remains  are  found  throughout  the  Jlesozoic 
or  Reptilian  Age,  at  the  close  of  which  they  appear  to  hare 
become  entirely  extinct.  The  present  genus  i  Hadrosannts) 
is  the  principal  American  representative  of  the  herbivorous 
group  of  this  order.  Its  existence  was  first  made  known 
in  18o8  by  Dr.  Leidy,  who  described  portions  of  a  skele- 
ton found  at  Haddonfield,  N.  J.,  under  the  name  of  Hadro- 
sanyui  Fouikii.  It  is  closely  related  to  the  Iffuanodou  from 
the  Wealden  and  Cretaceous  of  Europe.  The  teeth  o(  Ifa- 
drofiiiitni8  are  small,  set  in  alveolar  grooves  separated  by 
narrow  intervening  ridges,  and  present  the  same  general 
characters  as  those  of  I'jtmundon.  They  appear  to  havo 
been  crowded  together,  both  those  in  actual  use  and  the 
successional  teeth,  in  a  quincuncial  arrangement.  In  tlie 
upper  teeth  the  layer  of  enamel  seems  to  have  been  upon 
the  outer  side,  so  that  the  series  of  teeth  at  the  border  of 
the  jaw,  as  worn  down  by  use.  formed  a  continuous  pave- 
ment sloping  inward  and  downward,  and  presenting  trit- 
urating points  and  facets  of  various  sizes  and  patterns, 
according  to  the  portion  of  the  tooth  that  had  reached  the 
grinding  surface.  In  the  lower  teeth  the  inner  side  of  the 
crown  only  is  covered  with  enamel,  and  forms  a  lozenge- 
shaped  surface,  divided  by  a  prominent  median  keel.  The 
upper  angle  or  apex  of  each  tooth  is  rounded,  the  lower 
angle  notched.  This  structure  and  disposition  of  te*th  in- 
dicate a  vegetable  feeder  that  masticated  its  food  like  the 
herbivorous  mammals.  The  skull  is  little  known.  The 
cervical  vertebrae  are  convex  in  front,  concave  behind. 
The  caudals  are  biconcave.  The  humerus  resembles  that 
of  Jfjuaiiudon.  It  Is  twenty-two  and  a  half  inches  long, 
and  has  a  large  medullary  cavity.  The  bones  of  the  fore 
arm  are  similar  to  those  of  the  living  iguana.  Their  in- 
terior is  occupied  by  a  coarse,  spongy  substance.  The 
bones  of  the  hind  limbs  are  of  very  large  size  in  compari- 
son with  those  of  the  fore  limbs — larger  than  in  /ffitmindoit. 
The  femur  is  four  and  a  half  feet  in  length.  It  has  a  quad- 
rilateral shaft,  with  the  head  and  trochanter  on  the  same 
line  as  the  condyles.  The  medullary  cavity  is  large  in  this 
bone,  as  well  as  in  the  tibia,  which  is  slender,  twisted,  and 
about  three  feet  long.  The  entire  length  of  this  animal  is 
estimated  at  more  than  twenty-five  feet.  It  moved  usually 
upon  its  hind  legs,  and  used  its  large  tail  as  an  additional 
support  while  it  browsed  upon  the  vegetation  growing  near 
the  ocean  where  it  lived.  Two  smaller  species  of  Hadro- 
HfinruH  have  since  been  found,  also  in  the  Cretaceous — //. 
minor  from  New  Jersey,  and  H.  agilis  from  Kansas. 

0.  C.  Marsh. 

Hrt'm'atine  [Gr.  aVa,  '■blood"],  a  sulistance  (CgsHioa 
NioKeaOig)  which  may  be  obtained  from  blood  long  cxtra- 
vasated.  It  was  long  supposed  to  be  the  coloring-matter 
of  the  blood,  and  to  be  essential  to  health.  It  was  believed 
to  be  associated  with  globulin  in  the  red  blood-corpuscles, 
but  at  present  most  chemists  recognize  but  one  definite 
compound,  hajmoglobin,  instead  of  two  associated  com- 
pounds. 

H:pm'atite,  or  Specular  Iron  Ore,  one  of  the  most 
common  ores  of  iron,  distinguished  by  its  color  into  red 
and  brown  haematite.  It  does  not  attract  the  magnet. 
These  ores  are  composed  chiefly  of  peroxide  of  iron,  and 
are  very  important  sources  of  metallic  iron.  They  occur 
largely  in  metamorphic  strata,  and  are  found  sometimes 
crystallized  in  various  forms.     (See  Iron,  Ori;s  of.) 

Haematox'ylin,  a  crystalline  yellow  principle  obtained 
by  digesting  the  aqueous  extract  of  logwood  (H.rrnrtto.ri/l>m 
Campeachianitm)  in  ether  or  alcohol,  and  carefully  evnpo- 
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rating  it;  then  adding  a  little  water  and  allowing  the  luu- 
mutoxylin  to  lurm  crystals.  When  pure,  it  is  sweet  to  the 
taste.  Its  formula  is  CisHuOs  -r  6Aq.  It  does  not  have 
the  power  of  dyeing  cloths,  but  with  alkaline  base?  tino 
rcd^,  blues,  iiiid  purples  are  produced.  It  exists  already 
formed  in  the  logwood. 

Uipmatozo'a  [Gr.  aVa,  '* blood,"  and  i^ov,  an  "ani- 
mal "J  are  those  Entozoa  or  intestinal  worms  which  are 
found  in  the  blood-vcesels  of  other  :inimals.  This  habit  is 
not  confined  to  any  one  natural  group,  but  is  uiuuifented 
in  representatives  of  several  widely  separated  typt-s,  some 
belonging  to  the  order  of  Xematoids,  some  to  the  Trema- 
todes,  and  others  to  the  Gregarinidie  or  Protozoa.  One  or 
more  speoies  occur  under  certain  conditions  in  the  several 
8pocies  of  mammals,  birds,  reptiles,  and  fishes,  as  well  as 
in  some  invertebrates.  They  are  of  course  small,  and  gene- 
rally of  inicro?ieopic  size,  but  a  few  reach  comparatively  large 
dimensions.  Tbey  arc  generally  (when  in  the  blood-vessels) 
in  an  untlevclopcd  stage — i'.  e.  without  generative  organs — 
but  in  the  larger  forms  these  organs  are  sometimes  found 
developed.  The  only  examples  of  this  group  which  it  is 
necessary  to  specitically  name  arc  a  "Huke"  found  in  the 
abdominal  venous  system  of  man  (called  DiKtomn  hirma- 
tohium),  and  a  thread-worm  found  in  the  vascular  syf-tcm 
of  man  lately  discovered  {I'ilai  iti  ndUffuiitis  homiin'u).  These 
arc  generally  confined  to  the  speeitie  portions  nuntioned. 
but  in  other  animals  the  species  infesting  thtm  may  be  met 
with  in  other  specific  parts  of  the  vascular  systim,  the  sev- 
eral species  always,  however,  being  limited  to  certain  parts 
thereof.  The  source  of  these  animals  is  not  yet  definitely 
known.  It  has  been  supposed  that  they  may  be  transmitted 
in  mammals  through  the  vessels  of  the  jihicenta  from  gen- 
eration to  generation,  but  the  researches  of  several  natural- 
ists have  militated  against  this  view.  Tlie  parasites  do  not 
generally  cause  much  inconvenience  to  their  hosts,  but  oc- 
casionally they  seem  to  be  the  origin  of  grave  disorders,  and 
even  derangements  of  tho  nervcus  system  have  been  at- 
tributed to  them.  The  occasional  occurrence  in  the  blood- 
vessels of  man  of  the  common  liver-fluke  (JJivtomn  hcputi- 
cniti)  has  been  verified  liy  several  observers,  who  have  iound 
individuals  in  the  veins  of  diflVrent  parts  (d'  the  body  (neck, 
feef,  and  abdominal  veins),  and  in  each  case  the  piisenee 
of  tlie  parasite  was  indicated  externally  by  a  tumor.  In 
these  several  cases  death  was  apparently  caused  or  hastened 
by  the  parasite.  The  Filaria  sain/uinin  homiuxs  has  re- 
cently (I>^74j  been  claimed  to  be  associated  with  ebyluria 
and  the  elephantoid  condition  of  the  tissues  in  nuin  in  India, 
and  has  been  made  the  subject  of  special  investlgjition  by 
hv.  T.  U.  Lewis.  Thkuimpim:  i\\\.\.. 

II:pmof;lo'bin,  Htcm'ato-glob'ulin,  or  Htrm'a- 
tOCrysHallilif  a  substance  which  forms  the  principal  part 
of  the  red  corpuscles  of  the  blood  of  vertebrates.  It  was 
formerly  supposed  to  consist  of  hicmatin.  intimately  asso- 
ciated with  globulin.  Its  composition  is  given  as  54.2 
parts  of  cariion,  7.2  of  hydrogen,  A'l  of  iron,  .16  of  nitro- 
gen, li  1.6  of  oxygen,  and  .7  of  sulphur.  From  the  blood  of 
certain  animals  it  can  be  obtained  in  the  furm  of  crystals, 
which  vary  in  character  according  to  the  animal  whence 
they  are  obtained. 

Hjemop'tysis  [Gr.  aljua,  ''blood,''  and  tttuVc?,  "spit- 
ting"], the  expectoration  of  blood  from  the  vessels  of  the 
lungs  or  from  the  mucous  membrane  of  the  thoracic  air- 
pass;iges.  Hjemoptysis  occurs  in  pulmonary  consumption, 
in  heart  disease,  etc.  It  is  sometimes  vicarious  in  eases  of 
suppressed  menses.  The  significance  of  haemoptysis  in  aay 
case  can  only  be  estimated  by  the  trained  diagnostician.  A 
distinction  is  to  be  observed  between  ha.'moptysis  from  tho 
congested  mueuus  membrane  of  the  air-passages  (the  blood 
issuing  from  many  i)oints  in  the  congestcil  surface,  which 
is  not  lacerated),  and  the  far  more  formidable />»''(((/('UTAf(- 
f/(Vr,  when  tho  ilow  is  from  a  vessel  opened  in  tho  course  of 
pulmonary  disease.  It  is  believed  by  some  good  observers 
that  cases  of  consumption  which  are  characterizeil  by  a 
decided  ten<lency  to  haemoptysis  are  as  a  rule  slower  in 
progress  and  less  rapidly  fata!  than  other  cases  are.  The 
remedies  usually  administered  f<»r  hiemoptysis  are  dilute 
sulphuric  acid,  ergot,  gallic  a-dd,  lead-acetate,  opium,  tur- 
pentine, common  salt,  and  cttlier  ha' most  a  tics.  Perfect 
quiet  of  mind  and  body  is  to  be  soughf.  ScMuetimes  ob- 
stinate hiemorrhagc  is  stayed  by  the  tree  ojiening  of  a  vein 
in  the  iirm,  which  seems  marvellously  to  divert  the  flow 
from  its  former  course.  Ice  to  the  chest  and  tho  swallow- 
ing of  lumps  of  ice  is  often  effective. 

Ukviskii  dv  Wim.aud  Paukkk. 

]I;rinorrhnf;o.     Sec  Ulkkiunq. 

]I:rniorrli(»i(ls.     See  Pii.ks. 

Iln-'res  [Lat.,  '*  an  heir  "].  in  Roman  law  one  who  is  tho 
universal  successor  to  all  the  jirnperty  and  all  the  rights  of 
a  person  deceased,  and  wiio  is  bound  to  jiequit  all  the 
charges  and  burdens  of  the  said  property.    Tho  term  harct 


in  civil  law  has  a  much  more  comprehensive  signification 
than  the  word  Aeir  in  English  law.  For  the  Awre*  succeeds 
immediately  to  all  the  property  of  the  deceased,  and  not 
merely  to  some  specific  portion,  as  the  real  estate  :  and  even 
though  devises  or  legacies  have  been  made  to  third  per- 
sons, these  cannot  be  obtained  by  tho  donees  except  at  the 
hands  of  the  fmres,  who  is  charged  with  the  fulfilment  of 
the  trust  which  the  gift  imposes.  Moreover,  a  person  was 
called  hn-res  even  when  a]>pointed  by  will  and  having  no 
natural  claim  to  the  inheritance.  The  htn-eH  therefore  cor- 
respondeil  partly  with  the  heir  or  devisee,  and  partly  with 
the  executor  or  trustee  under  the  eomm<tn-law  system. 
Sometimes  hiercdes  received  the  property  entirely  for  their 
own  personal  benefit,  and  then  they  occupied  simply  the 
position  of  heirs  or  donees,  but  more  commonly  duties  of 
a  fiduciary  character  were  devolved  upon  them  to  carry 
out  the  intentions  of  the  deceased;  ami  the  discdiarge  of 
trusts  thus  created  might  constitute  their  entire  functions, 
so  that  they  would  act  merely  as  executors.  There  were 
two  kinds  of  hurfn/tM — those  who  were  appointed  by  a  tes- 
tament, who  were  called  testamentary  hnrtdcH  ;  and  those 
to  whom  the  law  gave  the  inheritance  on  account  of  their 
connection  by  bloud  with  the  deceased,  who  were  therefore 
called  huredeK  at  law.  All  persons  might  act  in  this  capa- 
city except  persons  not  Koman  citizens, slaves  of  such  ]ier- 
sons,  ])ersons  not  in  being  at  the  death  of  the  testator,  cor- 
porations unless  specially  privileged,  and  a  few  less  im- 
portant classes.  If  a  person  appointed  hurea  was  a  slave 
of  the  testator,  or  was  under  the  testator's  authority  at  his 
death,  he  was  obliged  to  accept  the  position,  but  in  other 
cases  acceptance  was  discretionary. 

George  Chase.     Rkvised  bv  T.  W.  Dwight. 

Hnfiz  (Shems  td  din  JIohammed),  better  known  by  his 
ttthlmlluH  or  poetical  nom  dc  jilnmc  of  IIafiz — /.  e.  "one 
who  know  the  Kor'un  by  heart  " — was  b.  at  Shccraz  in  the 
beginning  of  the  fourteenth  century.  Like  many  other 
great  poets,  tho  historical  notices  of  his  life  are  vqyv 
scanty;  indeed,  one  or  two  unimportant  incidents  are  all 
that  have  come  down  to  us.  One  of  the  most  authentic  of 
these  is  that  one  of  the  kings  of  the  Deccan,  admiring 
Hafiz's  genius,  endeavored  to  tempt  him  by  sjdendid 
presents  to  his  court.  ILifiz  set  out  from  Sheeraz,  an<l 
reached  Ormuzd  in  safety,  but  no  sooner  had  he  embarked 
on  board  ship  there  than  a  storm  arose  which  forced  the 
ship  to  return  to  port.  The  poet  was  so  dreadfully  seasick 
that  be  refused  to  trust  himself  again  <in  the  ocean,  and 
sent  an  ode  to  his  royal  friend  as  an  apology  for  not  com- 
ing in  person.  Another  incident  related  by  the  Persian 
historians  is  the  following:  AVhen  the  Teimur  Lang  (Tam- 
erlane) had  subjugated  tiio  pnivince  of  Fars,  he  is  said  to 
have  sent  for  the  poet,  and  called  liim  to  account  for  hav- 
ing maile  free  with  his  (the  conqueror's)  dominions  in  a 
well-known  verse  which  says,  "  For  the  black  mole  on  thy 
cheek  I  would  give  Samarcand  and  Hokhara."  Ildfiz  re- 
plied, "Yes,  sire,  and  it  is  such  reckless  extravagance  that 
has  made  mo  poor  as  I  am."  Tamerlane  was  so  ])lcased 
with  his  ready  wit  that  ho  bestowed  on  him  a  magnificent 
mark  of  his  favor.  I'nfrirtunately  for  the  truth  of  the 
story,  Tamerlane  did  not  take  Sheeraz  till  at  least  fouryears 
after  tlie  poet's  death.  Here  and  there  a  few  records  of  his 
life  and  times  may  be  extracted  from  various  passages  in 
his  works;  as,  for  instance,  the  tragical  end  of  Abu  Ishitk, 
the  usurping  prince  of  Sheernz  :  but  his  personal  biography 
is  little  better  than  a  lilank.  IL'ifiz  t\.  in  l.tSK.imd  was  bur- 
ied in  a  gunlen  near  Sheeraz;  a  white  marble  monument 
was  erected  over  the  tomb,  which  is  still  an  object  of  ven- 
eration to  numerous  pilgrims  who  visit  the  spid.  Tho  an- 
acreontic and  free-thinking  expressions  which  abound  in 
llfifiz's  poems  appear  to  have  brought  him  into  distavor 
with  the  clerical  party,  who  hesitated  about  acconling  him 
iMustcm  burial.  A/'W  or  omen  was,  however,  taken  from 
his  poems,  after  the  fashion  of  tho  ^Sorten  Vinjiliinur,  and 
Uie  following  verse  being  indicated, 

"Shun  not  lliifiz's  bier,  for,  ihoubdi  bunk  in  sin,  he  will  yet  go 
straight  lo  heaven," 

tho  coincidence  was  considered  sufliciently  remarkable  to 
overcome  the  scruples  of  the  inollaliH.  The  works  id"  llUfiz 
are  freijuently  used  for  a  similar  superstitious  purpose  at 
the  present  day.  The  poems  of  HAVn  consist  for  the  most 
part  of  ifliazu'lH—Wwa  is  to  say.  of  short  odes  consisting 
of  fniin'five  to  fifteen  verses  eneh.  with  the  same  rhyme 
throughout.  They  were  not  published  in  a  collected  form 
until  after  his  «leath.  Such  u  ctdlection  of  poems,  ar- 
ranged in  alphiibetieal  order  of  tho  rhymes,  is  called  a 
dirun,  and  the  /Hnin  i  //<»/(=  is  the  name  under  which  his 
works  an'  generally  kiuiwn.  llrtfir.  is  justly  esteemed  thn 
greatest  Ivrieal  poet  wlneh  Persia  has  ever  proclueed.  His 
langiuigeis  singularly  idiomatic  and  beautiful;  his  verse 
is  excjuisitely  smooth  and  Mowing ;  and  his  thoughts  and 
allusions  are  eminently  national.     European  writers  huvo 
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for  the  most  part  disputed  whether  the  odes  of  Hdfiz  are  to 
be  considered  anacreontic  and  erotic,  as  they  at  first  sight 
appear,  or  whether  they  are  mystical  and  religious,  as  na- 
tive readers  and  critics  deem  them.     The  fact  is,  that  both 
views  are  correct.     Ilafiz,  in  common  with  nearly  all  his 
compatriot  poets,  belonged  to  the  religious  order  of  der- 
vishes called  Siifis.     This  sect  profci^s  doctrines  which  may 
be  fairly  called  the  esoteric  creed  of  Islam  ;  steering  a  mid- 
dle course  between  the  pantheism  of  India  ou  the  one  hand, 
and  the  monotheism  of  the  Koran  on  the  other,  the  Sufis' 
cult  is  a  religion  of  beauty,  where  heavenly  perfection  is 
considered  under  the  imperfect  type  of  earthly  loveliness. 
He  aims  at  elevating  mankind  by  the  contemplation  of 
spiritual  things  through  the  medium  of  the  most  impres- 
sionable feelings.   The  charms  of  visible  objects  are  enthu- 
siastically described  by  him,  but  as  he  refers  all  love  and 
beauty  to  the  Deity,  it  is  easy  to  extract  an   allegorical 
meaning  from  the  most  passionate  of  his  utterances.    This 
is  the  real  secret  of  understanding  Hafiz's  poetry;  his  ut- 
terances are  fresh  and  natural,  and,  as  he  was  no  ascetic, 
it  is  probable  that  many  of  the  passages  in  which  ho  de- 
scribes the  pleasures  of  love  and  wine  are  actual  records 
of  his  own  experience.     But  the  sorrows  and  yearnings  to 
which  ho  gives  expression  may  also  have  been  real ;  but, 
for  all  that,  they  may  be  read — nay  more,  may  have  been 
written — in  an   allegorical  sense.     As  a  true   poet,    Ilafia 
po\ired  his  soul  into  his  verse ;  as  a  true  mystic,  he  saw  God 
reflected  in  the  human   soul.     To  a  person   who  desires  to 
study  the  thoughts,  manners,  or  language  of  Persia,  Hatiz 
is  the  best  guide.     The  native  editions  of  his  Divan  are  so 
numerous  that  it  would  be  difficult  to  make  a  selection,  but 
for   general  use    an  edition  lithographed  at  Luckuow  by 
Munshf   Nowel   Kishore,  proprietor  of  the   Audh   Alchbdr 
newspaper,  may  be  recommended.     It  is  easily  obtainable 
through  the  munshi's  agents,  Messrs.   TrUbner  &   Co.  of 
London,  and  is  furnished  with  a  concise  and  useful  com- 
mentary in  Persian.     Of  European  editions,  etc.,  there  are 
Vie  Lieiler  des  H<tjiz,  Pcrstsch  mit  dein  Commentar  des  Sndiy 
V.  H.  BitocKHAUS,  Leipsic.  1357-59;  Dcr  JJiwan  dea  t/ros- 
een  Lyrischen  Dichters  Hitjiz,  in  Persiscken  Original  herau^- 
gegeben  ina  Dentach  mctriach  Ubersetztf  und  mit  Aninerkumjen 
verachen,  v.  Vi\cENZ  Hitter  von  Rosensveig-Schvansax. 
Wien,  1Sj3;   Der  Dlican  v.  Mohammed  Schems  eddin  Hajta 
ana  dem    Peraiavhen    ziiin  eratenmal    jam     uberaetzt,    v.    J. 
v.    Hammer,   Stuttgart    and    Tubingen,    1S13 ;    A  Speci- 
men nf  Persian  Ptetri/,  or   Odea  of  Hajiz,  with  an  English 
translation  and  notes  by  J.  Richaudsox,  London,  1774  ;  do. 
second  ed.,  by  Rot;ssEAU,  London,  1S02;    Persian  Lyrics, 
or  Scattered  Poems  from  the  Diwan  Hafiz,  with  paraphr.ises 
in  verse  and  prose,  by  J.  Haddox  Hixdley,  London.  ISUO  ; 
Select    Odes  from   tke   Persian    Poet    Hnjiz,  translated  into 
English  verse,  with  notes  critical  and  expl.inatory,  by  J. 
Not  r,  Loudon,   17S7;    The  Persian    Poet    HaJiz,   by   Prof. 
CowELL,  Macmillan'a  Magazine  for  Aug.,  1S74,  No.  177,  p. 
251 ;   A     Translation    into    English    Verse  of   the    Principal 
Poems  in  the  Collection,  by  Mr.  Bikxel  of  London,  is  also 
in  the  press.  E.  H.  Palmer. 

Hai^v  a  very  low  form  of  cyclostome  fishes,  including 
the  Mi/xine  glntinosa  of  European  seas  and  the  Myxiue 
timoaa  of  the  American  Atlantic  waters,  found  abundantly 
about  (Jrand  Manan  Island.  They  were  formerly  classed 
as  worms,  which  they  much  resemble.  The  former  is  be- 
lieved to  live  sometimes  within  the  stomachs  of  other  fishes. 
They  have  a  remarkable  power  of  sei^retiug  slime.  There 
are  no  eyes,  and  the  ears  are  but  little  superior  to  the 
raoUusean  type.  The  six  pairs  of  gill-sacs  receive  water 
from  the  gullet,  and  discharge  it  from  an  opening  upon  the 
ventral  aspect  of  the  fish.  There  are  no  bones,  and  the 
dorsal  chord  is  of  embryonic  type.  There  is  a  portal  heart. 
The  mouth  is  a  sucking  organ,  and  is  surrounded  with 
barbules. 

Ha'§:cir,  pos'-tp.  of  Berrien  co.,  Mich.,  on  Lake  Micb- 
igan.     Pop.  8;i4. 

Ha'geman's  lUills,  post-v.  of  Amsterdam  tp.,  Mont- 
gomerv  co.,  N.  Y.  It  has  manufactures  of  woollen  goods. 
Pop.  250. 

Ha'gen,  town  of  AVestphalia,  Prussia,  on  the  river 
Volme  and  the  Dortmund-Diisscldorf  Railway,  has  exten- 
sive manufactures  of  metallic  wares,  steel,  cloth,  papers,  etc. 
Pop,  13,445. 

Hagen  (Hermaxx  ArarsT),  M.  D..  Ph.  D.,  was  b.  in 
Konigsberg,  Prussia,  Jlay  30,  1S17;  graduated  at  Ki'inigs- 
berg  1S36;  received  the  degree  of  M.  D.  in  1840,  and 
practised  medicine  and  surgery  from  1843  to  1867.  Since 
then  he  has  been  assistant  in  the  entomological  department 
of  the  Cambridge  Museum  at  Harvard  University,  Mass., 
and  has  published  many  articles,  chiefly  on  entomology,  in 
French,  English,  Danish,  Russian,  and  North  American 
scientific  periodicals. 


Ha'genbach   (Karl  Rudolph),  D.  D.,  the  son  of  a 

professor  in  the  University  of  Bale,  was  b.  May  4,  ISOl  ; 
studied  at  Bale,  Bonn,  and  Berlin  :  in  ls23  became  adjunct 
professor  of  theology,  and  in  182S  full  professor,  at  Bale; 
and  d.  there  Juno  7.  1874.  He  was  a  firm  Protestant,  but 
a  man  of  catholic  temper.  Of  the  long  list  of  his  publica- 
tions, the  most  important  are  Encyklop'ddie  und  Mefhodolo- 
gie  dcr  theolixjisvhen  Wiascnacha/tcn  (1833;  Sth  ed.  lS69)j 
Lehrbnch  dcr  Dufjmcngeachichte  (lS41j  Sth  ed.  1S67),  trans- 
lated byBrcii  (Edinburgh,  1846;  3d  ed.  ISjS). revised  and 
enlarged  by  PnoF.  Hexry  B.  Smith  (New  York,  1861- 
02) ;  and  Vorlesungcn  libcr  die  Kirrhcngeschichte  von  der 
iiltesten  Zcit  bia  turn  19  Jahrhnndert  (thoroughly  revised, 
lSOS-72).  The  first  part  of  this  last  work  was  published  in 
1853.  Gtrman  Rationalism  is  a  translation  by  Gage  and 
Sttckexbitrg  (Edinburgh,  1865). — His  father  and  his  two 
brothers,  Johanx  Jakob  and  Eduard,  were  distinguished 
naturalists.  R.  D.  Hitchcock. 

Ha'gcnaU)  town  of  the  German  empire,  in  the  prov- 
ince of  Lower  Alsncc,  on  the  Moder.  It  was  founded  by 
Frederick  Barbarossa  in  11G4,  and  was  formerly  a  fortress 
which  played  a  conspicuous  part  in  the  wars  between 
Prance  and  Austria.  It  is  now  chiefly  a  town  of  manufac- 
turing interest.     Pop.  11,331. 

Ha'gcrstown,  post-v.  of  Jefferson  tp., Wayne  co.,  Ind., 
at  the  junction  of  the  White  Water  Valley  R.  R.  wilh  the 
Pittsburg  Cincinnati  and  St.  Louis  R.  R.  It  has  1  weekly 
newspaper.     Pop.  830. 

Hagerstowu,  city  and  tp..  cap.  of  Washington  co., 
Md.,  20  miles  N.  W.  of  Harper's  Ferry  and  0  miles  N.  of 
the  Potomac  River.  It  has  2  daily  and  3  weekly  news- 
papers, 3  banks,  2  savings  institutions,  and  3  machine- 
shops.  There  are  S  turnpikes  leading  into  the  city,  and  3 
railroads  passing  through.  Pop.  of  city,  5779;  of  tp.  6471. 
Bell  &,  Heikes,  Eds.  *'Hagerstowx  Mail." 
Hag'gada  [Heb.  "narration  "],  a  name  applied  to  the 
great  body  of  Hebrew  and  Chaldee  legends,  often  poetical, 
and  designed  to  be  expository  of  the  Scriptures  or  of 
human  duty.  The  Haggadoth  are  not  regarded  as  authori- 
tative in  their  teachings.  Their  total  amount  is  very  great, 
and  they  have  never  been  entirely  printed. 

Hag'gai  [Heb.  Chaggai,  "the  festal  one,"  from  cJing, 
"  festival  ■■],  in  the  Apocrypha  and  Vulgate  .Aggecs,  the 
tenth  of  the  twelve  minor  proj)hets  of  the  Old  Testament, 
and  the  first  after  the  Babylonian  captivity.  Chronologi- 
cally, he  fbilows  Jeremiah,  Ezekieb  and  Daniel.  The  re- 
building of  the  temple,  which  began  under  Zerubbabel  in 
535  B.  c,  had  been  arrested  by  the  hostility  of  the  Samari- 
tans. In  520  B.  c,  the  second  year  of  Darius  Hystaspis 
(521— 48G  B.  c),  Haggai  roused  his  disheartened  and  slug- 
gish countrymen  to  a  resumj)tion  of  the  work.  His  tbreo 
messages  were  delivered  in  the  sixth,  seventh,  and  ninth 
months  ( Sept.,  Oct.,  and  Dec.)  of  that  year.  His  third  mes- 
sage contains  a  striking  Jlessianic  prediction,  which  is  re- 
ferred to  in  Heb.  xii.  20.  Haggai  is  supposed  by  some 
critics  to  have  written  also  a  part  of  the  book  of  Ezra.  In 
the  Roman  martyrology  Hosea  and  Haggai  are  reckoned 
among  the  saints,  and  commemorated  (see  Acta  Saxc- 
torum)  on  the  4th  of  July.  R.  D.  Hitchcock. 

Hag'sferty  ( JoHx),  b.  in  Prince  George  co.,  Md.,  in  1747. 
He  joined  the  Methodists  about  1771,  and  was  distinguish- 
ed in  the  early  history  of  his  denomination  ;  as  a  local 
preacher  labored  extensively  under  the  Methodist  founders 
Strawbridge,  Rankin,  and  King  till  1779,  when  he  joined 
the  conference  and  became  a  regular  and  most  effective 
itinerant.  In  17U2  he  settled  in  Baltimore,  where  he  con- 
tinued to  preach  successfully  down  to  his  death  in  1823. 
He  was  one  of  the  original  elders  or  presbyters  of  his 
Church,  ordainjed  by  Bishop  Coke  at  its  organization.  He 
preached  in  German  as  well  as  in  English.    A.  Stevexs. 

Hagiographa,  See  Bible,  by  Prof.  W.  G.  Sduxer, 
A.B. 

Hag'ner  (Peter),  b.  at  Philadelphia  Oct.  1, 1772;  d.  at 
Washington  July  16,  1S50.  Appointed  a  clerk  in  the  trea- 
sury by  Gen.  Washington  in  1793,  and  third  auditor  by 
Mr.  Monroe  upon  the  creation  of  that  office  in  1817,  he 
served  under  every  administration  for  fifty-six  years,  with 
high  approbation  and  esteem,  resigning  his  office  to  Gen. 
Taylor  in  1849.  Congress  repeatedly  devolved  on  him  the 
settlement  of  largo  and  important  claims,  and  twice,  by 
direct  votes,  expressed  their  appreciation  of  his  valuable 
services.  The  office  of  third  auditor,  before  the  institu- 
tion of  the  present  court  of  claims,  became  at  one  time  so 
prominent,  from  the  calls  made  upon  its  chief  by  Congress, 
that  John  Randolph  of  Roanoke,  once  pausing  in  debate  for 
an  apt  phrase  to  express  his  sense  of  the  influence  of  the 
emperor  Nicholas  in  the  affairs  of  Europe,  styled  him  "the 
great  third  auditor  or' nations."  In  the  Union  of  Oct.  24, 1S49, 
its  editor,  the  late  Thomas  Ritchie,  commenting  upon  the 
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retirement  of  Mr.  Hngncr,  said :  "No  government  could 
ever  boast  of  a  more  able,  honest,  and  efficient  officer,  llo 
has  been  the  model  of  what  a  public  servant  should  bo; 
no  higher  compliment  can  be  paid  lo  a  public  officer  than 
to  say  of  him,  *  lie  is  as  virtuous  as  Peter  Uagner.'  " 

G.  C.  Simmons. 

Ilagner  (Peteh  V.),  b.  Aug.,  1S15,  at  Washington, 
I>.  C. :  graduated  at  the  Military  Academy  in  IS.'iG,  and 
was  assigned  to  1st  Artillery,  lie  served  in  the  Florida 
war  during  Gen.  Jesup's  campaign  of  lf>.'JG-;!7  with  a  field- 
battery  and  on  ordnance  duty,  and  on  the  Niagara  frontier 
until  July,  1S3S,  when  ho  was  transferred  to  the  ordnance 
corps.  In  the  war  with  Mc.vico  ho  was  attached  to  the 
**  siege-train  company  of  ordnance"  of  (Jen.  Scott's  army; 
was  brcvettod  captain  Apr.  1»,  IS47,  "hatllc  of  Cerro  (Jor- 
do,"  and  major  Sept.  l.'i,  K'^47,  "  assault  and  capture  of  the 
city  of  Mexico."  \'isitcd  European  arsenals  and  labora- 
tories, under  orders  of  the  secretary  of  war,  in  1848-49 
(report  published  with  E.\.  Doc,  ISJO):  member  of  the 
ordnance  board  from  IS.>4  to  IStJU;  in  May,  1861,  was  as- 
signcii  to  the  duty  of  ordering,  inspecting,  and  purchasing 
arms  and  ordnance  stores  ;  and  in  ^lar.,  1862,  was  appointed 
by  Secretary  Stanton  member  of  commission  on  ordnance 
and  ordnance  stores,  lie  was  inspector  of  all  factories 
making  sraall-arais  for  the  government  under  contract 
from  July,  18fi2,  to  Dec.  1SG:1;  since  which  time  be  has 
been  in  command  of  Watervlict  Arsenal.  Member  of  ord- 
nance boards  in  18lj;i,  1868,  and  1870,  of  lioard  for  the  trial 
of  breech-loading  sraall-arms  in  1866.  and  of  the  hoard  for 
selecting  a  brccch-systcm  for  muskets  an<l  carbines  1872- 
73.  Was  promoted  colonel  of  ordnance  iMar.  7,  1807,  hav- 
ing received  brevets  of  colonel  and  brigadier-general  Mar. 
13,  186.0.  G.  C.  Simmons. 

Hague,  or  The  Hague  [Dutch,  n'OraveiiKhagi],  city 
of  the  Netherlands,  the  cajiital  of  the  province  of  South 
Holland,  and  the  residence  of  the  king  and  seat  of  the 
states-general,  in  lat.  52°  4'  N.  and  Ion.  4°  18'  E.  It  is  a 
very  handsome  city,  but,  as  it  has  no  trade  and  no  manu- 
factures of  any  consequence,  it  is  somewhat  dull.  Many 
of  its  streets  are  intersected  by  canals,  with  rows  of  linden 
trees  planted  on  both  sides,  and  spanned  by  elegant  bridges. 
Among  its  most  notable  buildings  arc  the  church  of  St. 
James,  built  in  1308,  and  famous  for  its  hexagonal  tower 
witli  a  chime  of  thirty-eight  bells  ;  the  national  museum 
and  the  palai'e  of  the  i>rini'o  of  Orange,  containing  largo 
collections  of  the  most  excellent  works  of  the  Dutch  school 
of  painting:  the  Gevangenpoort,  the  liinnenhof,  and  the 
Buitcnhof.  obi  places  of  striking  architecture,  and  interest- 
ing on  account  of  their  eonnectitjn  with  the  history  of  tho 
country.  A  short  distance  from  the  city  lies,  to  tho  N.,  the 
Huis  in  't  Bosch,  a  royal  suinmer-palace,  containing  some 
of  tilc  finest  frescoes  and  paintings  by  Uubcns,  and  to  tho 
S.,  the  castle  of  Kyswick,  wliere  tho  treaty  was  signed  in 
16117.     Pop.  92,785. 

Hague,  a  mountainous  tp.  and  post-v.  of  Warren  co., 
N.  Y.,  on  Lake  George.  It  is  a  place  of  summer  resort. 
Iron  ore  has  been  mined  in  this  township.     Pop.  637. 

Hague  (William),  D.  D.,  b.  in  New  York  about  180,') ; 
graduated  from  Hamilton  College,  N.  Y.,  in  1826  with  high 
honors:  studied  theology,  became  a  Baptist  minister,  and 
has  preached  in  New  York,  Boston,  Mass.,  Providence,  K.  I., 
etc.;  now  settled  at  Orange,  N.  J.    Published    Tlic  Ditptiai 

Chm-vh  Tmntplnnlrd  fn.m  ihr  Old  Wnrld  (1846),  Home 
Li/r  (18.i.')).  ChrUtiitniltj  and  SlalcHmannhip  (18J6),  etc. 

Halin  (.MirrnKL),  b.  in  Bavaria,  Germany,  Nov.,  1830; 
obtained  bis  education  at  New  Orleans  ;  he  studieil  law, 
was  M.  C.  1862-04,  and  governor  of  Louisiana  1864-68. 
The  degree  of  LL.B.  was  conferred  upon  him  by  the  Uni- 
versity of  Louisiana. 

Hah'naman,  tp.  of  Whitcsides  en..  III.     Pop.  621. 

Iliih'ncinann  (Samihi,  Chiiistian  I'nKDF.Rii),  M.  D., 
b.  lit  Meissen,  in  Saxony,  ,\pr.  10,  17JJ.  His  father,  a 
painter  of  porcelain  in  the  royal  manufactory,  discouraged 
tlic  eager  desire  of  tho  son  for  a  high  education.  The 
scboolmaster  of  the  parisli,  however,  gave  the  ytiung  man 
Buch  cffiei<'nt  instruction  as  enabled  him  to  enter  tlio  Pni- 
versity  of  Leipsic  at  twenty  years  of  age.  After  rea<;hing 
Leipsic  with  what  was  left  of  twenty  thalcrs,  his  solo  patri- 
mony, ho  supported  himself  liy  teaching  English,  French, 
and  Italian,  and  by  making  translations  from  those  lan- 
giniges.  The  following  yi-ar  lui  went  t<»  X'ienna,  where  ho 
oblaineil  more  lucrative  employment,  and  was  able  to  prose- 
cute his  studies  with  fewer  privations.  Afterwards  he 
received  tho  appointment  of  librarian  to  the  governor 
of  Transylvania,  a  position  wiiich  cnableil  him  to  gradmite 
as  d<»etor  of  medicine  at  Erlangen  in  1779.  lie  returned  lo 
Saxony  and  settled  as  a  physician,  fir.'it  at  Iho  lillle  village 
of  Hcttstadt.  and  afterwards  at  Dessau,  but  finding  little 
employment  in  either  place,  he  was  forced  to  accept  a 
government  appointment  as  "  district  physician  "  at  Gom- 


mern,  whore,  as  he  himself  admits,  "  no  physician  had  ever 
been  before,  nor  did  the  people  have  any  desire  for  one." 
Ho  remained  three  years  at  Gommern,  where  the  lack  of 
professional  employment  left  him  abundant  leisure  to  culti- 
vate the  sciences.  .\t  length  ho  removed  to  Dresden, where 
his  genius  and  learning  were  appreciated,  and  where  his 
already  numerous  contributions  to  scientific  literature  were 
recognized.  He  served  for  a  year  as  physician  to  the  hos- 
pital, and  soon  attained  a  liberal  patronage.  He  assidu- 
ously continued,  however,  his  investigations  in  general 
science,  especially  in  chemistry  and  toxicology,  upon  both 
of  which  he  wrote  several  works  of  acknowledged  value. 
f)nc,  on  arsenical  jioisoning.  is  still  referred  to  as  authority. 
From  Dresden  he  removed  to  Leipsic  for  tho  better  prose- 
cution of  his  studies. 

Among  tho  English  works  which  he  was  at  this  time  en- 
gaged in  translating  was  Cullcn's  Mnlcriu  Mcdica.  The 
ingenious  but  unsatisfactory  explanation  proposed  by 
that  author  of  the  therapeutic  action  of  Peruvian  bark  in 
certain  fevers,  then  a  subject  of  much  controversy,  induced 
Hahnemann  to  undertake  a  series  of  experiments  with  that 
drug  upon  himself  and  others,  with  the  hope  of  ascertaining 
the  true  principle  of  its  operation.  The  result  of  these  trials, 
a  full  record  of  which  he  publisheil,  was  the  confirmation 
of  an  opinion  whicli  previous  observations  had  already  led 
him  (o  entertain  of  the  existence  of  a  general  law  of  drug- 
action,  which,  if  established,  would  give  a  scientific  basis 
for  therapeutics.  This  principle,  which  he  afterwards  ex- 
panded into  a  system  which  he  called  Homoeopathy,  is 
aptly  expressed  by  the  ma\im,  iSimilld  8imifil>us  rurdtitur 
(or  similars  are  cured  by  similars),  and  constitutes,  as  is 
well  known,  the  fundamental  doctrine  of  the  Homccopathic 
method.  Similar  experiments  to  those  above  referred  to 
with  Peruvian  bark  were  made  with  various  other  sub- 
stances, and  records  of  medical  experience  were  searched 
for  whatever  evidence  they  might  yield  upon  the  same 
point.  No  public  declaration  was  made  by  Hahnemann 
of  bis  newvicivs  until  three  or  four  years  later,  the  interval 
being  occupied  with  his  investigations.  In  1792  he  was 
appointed  physician  to  a  hospital  for  the  insane  at  Giirg- 
cnlhal  in  the  Thuringian  Forest,  where  he  was  afforded  an 
opportunity  of  making  a  ])artial  apjilication  of  his  prin- 
ciples. The  complete  and  unexpected  recovery  of  tho 
Hanoverian  minister,  who  was  in  the  institution,  made  him 
the  object  of  no  litlle  congratulation,  while  his  courageous 
inauguration  of  an  entire  reform  in  the  physical  manage- 
ment of  his  patients  deserves  lo  be  mentioned  with  that  of 
Pincl,  who  in  the  very  same  year  removed  I  be  chains  from 
the  unhappy  lunatics  in  the  Bicctrc.  In  1796  he  published 
in  Iliiffdund'a  Jiiurniil  the  first  partial  exposition  of  his 
doctrine,  in  an  essay  "On  a  New  Principle  lor  ascertaining 
the  Remedial  Powers  of  Medicinal  Substances."  This 
was  followed  by  other  contributions  to  tho  same  journal. 
The  extraordinary  nature  of  these  opinions  attracted  no 
little  hostile  criticism  and  ridicule  from  the  profession. 
Several  physicians  of  character  and  repute,  however,  adopt- 
ed his  views,  and  afterwards  greatly  assisted  him  in  bis 
further  experiments  and  by  collecting  the  results  of  Homo'- 
opathic  clinical  experienee.  The  controversy  aroused  by 
the  publications  of  Hahnemann  and  his  friends  was  carried 
on  with  earnestness  on  both  sides,  but  gradually  new  acces- 
sions were  made  to  the  number  of  his  professional  and  non- 
professional adherents.  In  ISIO.  Ilalmcmann  ]iublisbed 
an  elaborate  exposition  of  his  system  {Ori/uiwn  nf  Ilumx- 
opathic  Medicine),  of  which  numerous  editions  in  various 
languages  have  since  appeared.  The  following  year  ho 
put  forth  the  first  volume  of  the  Mniciin  Mrdim  I'ma, 
containing  the  collated  results  of  his  observations  and  ex- 
periences. Additional  volumes  of  tho  same  work  were  pub- 
lished in  the  course  of  the  next  few  years. 

A  singular  feature  in  the  history  of  Hahnemann  was  tho 
persistent  opposilion  heexperienced  liiMu  the  iipotbecaries, 
on  Iho  ground  that  his  habit  of  preparing  bis  medicines 
himself  was  an  infri'ngemcnt  of  their  pierogalivc.  .\s  tho 
law  was  found  to  be  in  their  favor,  and  us  ho  could  not 
yield  a  point  that  ho  considered  of  vital  importance,  ho 
was  several  (iinis  forced  lo  escape  their  pror-eculions  by 
removal.  In  1821  he  was  relieved  from  furlber  annoyances 
of  this  kind  by  ncccpling  tho  prolcclion  of  the  duko  of  An- 
halt-Ca'thcn,  who  mailo  him  state  couiieillor  and  court 
physician.  By  this  lime  his  reputation  had  extended 
throughout  (lennany.  and  great  numbers  of  patients  from 
dilTercnl  parts  of  Europe  sought  his  advice  and  Irealment. 
In  183.'),  when  eighty  years  of  age,  ho  nnirried  his  second 
wife,  a  French  lady,  Mademoiselle  d'Hervilly,  who  had 
gone  lo  Cntheii  to  consult  him  regariling  her  health.  By 
her  persuasion  be  was  induced  lo  remove  lo  Paris.  In  that 
capital  ho  met  with  great  success,  and  for  eight  years  con- 
linucil  with  great  nclivily  tho  uxerciso  of  his  profession. 
Hod.  .Iuly2,  1813.  Ho  lived  to  sec  llio  sysloni  he  had 
founded  adopted  by  oouaidorablo  numbers  of  physicians  in 
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most  countries  of  Europe  and  America.  He  was  a  prolific 
and  forcible  writer  on  medical  and  other  scientific  subjects, 
and  most  of  bis  later  works  have  been  translated  into  sev- 
eral Um^uaj^es.  (For  a  more  particular  account  of  his  sys- 
tem, .^ee  HoM(EOPATHY.)  H.  D.  Paine. 

Hahn-Hahu  (Ida  Maria  Louisa  Frederika  Gns- 
tava),  CorxTESS;  b.  at  Tressow,  Mecklenburg-Schwerin, 
June  22,  1S05  {the  daughter  of  the  count  von  llahn,  a  de- 
votee to  the  drama);  was  married  in  lS26to  another  count 
von  Hahn,  and  divorced  in  1S29.  Author  of  numerous 
volumes  of  poetry,  fiction,  and  travels.  Became  an  ardent 
Roman  Catholic^  and  since  1851  has  published  a  number 
of  religious  works. 

Hahn'ville,  post-v.  of  St.  Charles  parish.  La.,  2S  miles 
above  New  Orleans,  on  the  W.  bank  of  the  Mississippi 
River.  It  has  a  church,  a  public  school,  several  stores,  a 
newspaper,  a  concert-hall,  a  machine-shop,  and  several 
minor  manufactories.  It  is  about  half  a  mile  from  the 
parish  court-house,  and  is  the  centre  of  a  sugar,  rice,  and 
orange-producing  country. 

HoRAiE  Vallas,  Ed.  "St.  Charles  IlEUALn." 

Hai^duk,  Hajduk,  or  Hayduk,  the  Magyar  inhab- 
itants of  the  district  of  Hajdu  Iverlilet  in  Eastern  Hungary. 
They  are  Calvinists,  and  descendants  of  Boekskay's  sol- 
diers. From  1605  to  about  1700  they  were  free  from  tax- 
ation and  had  the  privileges  of  nobles.  They  are  chiefly 
agriculturists,  and  are  estimated  to  number  70.0U0.  The 
name  signifies  "shepherds;"  sometimes  designates  the  mi- 
litia of  the  country  ;  and  not  unfrequently  is  incorrectly 
applied  to  menial  attendants  at  German  courts. 

Haight  (Rev.  Benjamin-  I.),  S.  T.  D.,  LL.D.,  b.  in  the 
city  of  New  York  Oct.  Itl,  1809;  graduateil  at  Columlna 
College  1S28,  and  at  the  General  Theological  iScminary 
1831  ;  ordained  same  year,  and  became  first  rector  of 
St.  Peter's  church  in  New  York;  from  1834:  to  1837  was 
rector  of  St.  Paul's  church,  Cincinnati ;  in  1837  accepted 
the  rectorship  of  All  Saints*  church.  New  York,  which  ho 
retained  for  nearly  nine  years  ;  from  1837  to  18.J5  acted  as 
professor  of  jiastoral  theology  and  pulpit  eloquence  in  the 
Gener.al  Theological  Seminary.  His  connection  with  Trin- 
ity parish  commenced  in  1855,  and  in  1874  he  was  elected 
assistant  rector.  He  was  appointed  a  delegate  from  the 
diocese  of  New  York  to  the  General  Conventions  of  18(iS, 
1871,  and  1871.  In  1873  he  was  elected  bishop  of  the  dio- 
cese of  Massachusetts,  but  was  obliged,  from  failing  health, 
to  decline  that  high  honor.  Ho  was  secretary  of  the  dio- 
cese of  New  York  for  twenty  years,  and  for  more  than  ten 
years  a  member  of  the  standing  committee  of  that  diocese. 
He  held  the  office  of  trustee  of  Columbia  College  from  1S43. 
B.  in  New  York  City  Feb.  21,  1879. 

Hai^ht  (Henry  Huntley),  governor  of  California 
1867-71.  b.  at  Rochester,  Monroe  co.,  N.  Y..  May  20.  1826; 
grailuated  from  Yale  College  in  1844;  studied  law;  was 
admitted  to  the  bar  in  St.  Louis  Oct.,  184fi.  where  he  began 
practice,  and  afterward  settled  in  San  Francisco,  Cal., 
1850.     D.  Sept.  2,  1878. 

Hail.  The  precipitation  of  the  vapor  in  the  atmo- 
sphere, when  it  occurs  at  a  low  temperature,  takes  place  in 
a  solid  form,  and  assumes  the  shape  of  snow,  sleet,  or  h.iil. 
No  very  precise  distinction  is  drawn  between  the  terms 
hail  and  sleet,  other  than  that  the  hitter  word  is  applied 
to  the  smallest  hailstones,  comparable  in  size  to  drops  of 
water,  and  generally  falling  at  the  close  of  a  rain  or  snow 
storm.  While  snow  desceuils  in  crystalline  flakes  whoso 
weight  is  at  the  most  but  a  few  grains,  hail,  on  the  con- 
trary, frequently  occurs  weighing  an  ounce,  and  in  excep- 
tional cases  one  or  two  pounds.  Such  hailstones  are  formed 
of  crystallino  and  amorphous  masses  of  ice,  the  latter  gen- 
erally of  lenticular  or  spherical  shape.  Their  structure,  as 
revealed  by  the  microscope  (see  Flogel  in  Porjfj.  Ann., 
1871,  Band  146,  seite  482)  and  by  the  polariscope  (see 
Mtller  in  Pofjf].  Aun.^  1871,  Band  144,  seite  333),  sug- 
gests that  they  have  been  formed  by  a  process  of  rapid 
crystallization  and  accretion  at  temperatures  a  little  below 
the  freezing-point — a  process  precisely  similar  to  the  forma- 
tion of  crystals  from  ordinary  liquid  solutions.  We  are 
indeed  warranted  in  the  general  statement  that  as  snow- 
flakes  are  smallest  when  formed  slowly  at  very  low  tem- 
peratures, and  largest  when  formed  rapidly  at  temperatures 
near  the  freezing-point,  so  hailstones  are  largest  when 
formed  most  rapidly,  and  have  in  general  as  their  origin 
large  snowflakes  or  snowballs;  these  latter  being  carried 
upward  by  the  violent  ascending  currents  attending  sum- 
mer thunderstorms  (and  to  whose  mechanical  cooling  the 
precipitation  is  originally  due),  begin  their  fall,  in  the 
course  of  which  the  snowball  is  converted  into  a  semi- 
crystalline  mass  of  ice  enclosing  many  air-bubbles,  and, 
rotating  rajiidly,  grow  by  the  addition  of  such  particles 
of  vapor  as  lie  near  their  path.  In  large  lenticul.ar-shaped 
hailstones  this  additional  formation  was  found  bv  Abich 


(see  MORiTZ,  Klimntologie  der  Kaukaaus)  on  the  equatorial 
portions  of  the  central  mass,  and  in  the  shape  of  more  or 
less  definite  crystals  imbedded  slightly  in  the  surface  of 
the  spheroid.  In  the  case,  however,  of  conical  hailstones, 
Flogel  found  the  aecretionary  ice  confined  to  the  base  of 
the  cone,  and  composed  of  closely  packed  crystals,  that 
would  have  been  indistinguishable  from  each  other  except 
for  the  fact  that  their  respective  optical  axes  were  inclined 
to  each  other  at  all  possible  angles ;  within  each  crystal  ho 
also  fouud  cavities,  each  of  which  contained  liquid  water  and 
a  minute  bubble  of  air.  It  has  also  been  by  lleinsch  shown 
that  those  bubbles  of  air  are  confined  under  a  pressure  of 
many  atmospheres.  (See  Porff/.  Ann..  1S71  ;  Band  144.) 

The  origin  of  the  cold  necessary  to  the  formation  of  hail 
in  the  midst  of  warm  weather  was  first  properly  explained 
by  Espy  (1835)  as  the  result  of  the  mechanical  cooling  of 
ascencling  expanding  currents  of  air.  The  development  of 
this  principle  by  AVilliam  Thomson  {Menit>irn  of  Manchester 
Lit.  and  PhiL  S'oc.,  1862},  Hirn  ( Introduction  d  la  Met^orolo- 
gie  de  VAhace),  Reye  (Die  Wirlicfstnrme,  1872),  Peslin 
{Bull.  Held.,  1868),  Hann  {Zeitachrift  fiir  Metcorolojie, 
1874).  off"ers  a  complete  expl.anation  <if  the  fact  that  hail 
falls  usually  on  the  advancing  si.lo  of  a  thunderstorm  or 
tornado,  and  of  its  dependenee  upon  local  lopograjihy. 
These  vertical  currents  can.  in  fact,  rarely  occur  except  when 
the  surface  of  the  ground  has  been  heated  by  the  sun  so  rap- 
idlv  that,  so  far  as  temperature  is  concerned,  the  upper  and 
lower  portions  of  the  atmosphere  are  in  a  condition  of  un- 
stable equilibrium.  As  a  consequence,  the  upper  colder 
layers  descend,  pushing  the  warmer  ones  up  :  and  although 
in  its  descent  the  air  is  warmed  at  the  rate  of  0.99°  C.  for 
every  100  metres  descent,  it  still  reaches  the  earth  as  cool  air 
compared  with  that  which  it  displaces ;  the  latter  in  its  ascent 
cools  at  a  rate  from  0.99'  C.  to  0.0"  C. varying  with  its  humid- 
itv.  Inaccordance  with  these  principles,  it  is  found  that  hail- 
f^torms  are  usually  of  small  dimensions,  and  confined  to  the 
central  portions  of  more  extensive  rainstorms  ;  they  deposit 
their  hail  in  narrow  bands,  sensibly  parallel  to  the  general 
track  of  the  storm  ;  they  are  usually  preceded  by  a  notable 
rise  in  the  temperature,  and  occur  especially  in  the  spring- 
time or  early  summer,  and  during  the  hottest  portious  of 
the  day:  the  duration  of  the  fall  rarely  exceeds  a  few 
minutes,  within  which  period,  however,  enormous  quanti- 
ties sometimes  fall  over  quite  limited  areas,  resembling  in 
this  respect  the  floods  of  water  or  cloud-bursts  that  oc- 
cur in  some  localities.  Although  hailstorms  are  usually 
accompanied  by  intense  lightning,  yet  there  is  no  reason 
to  believe  that  electricity  is  essential  to  the  formation  of 
hail,  at  least  not  in  any  such  way  as  was  suggested  by 
Volta;  on  the  other  hand,  it  is  plausible  that  the  electrifi- 
cation of  minute  particles  of  vapor  or  ice  may  hinder  the 
process  of  accretion,  and  that  the  formation  of  large  crys- 
tals may  take  place  rapidly  immediately  after  a  discharge 
of  lightning.  The  geographical  distribution  of  hailstorms 
is  in  complete  accordance  with  the  ])rcvious  cxi>lanations  ; 
thus.  Prettner  has  shown  that  in  Carinthia  hailstorms  occur 
most  frequently  in  broad,  open  valleys,  and  least  frequently 
in  those  that  are  closely  shut  in  by  mountains.  Humboldt 
first  called  attention  to  the  fact  that  in  the  tropics  hail  never 
occurs  with  any  severity  above  ol'iiO  feet,  and  rarely  occurs 
near  the  level  of  the  sea.  France  and  porti<ms  of  Northern 
Germany  are  visited  with  more  frequent,  severe,  and  de- 
structive hailstorms  than  are  recorded  in  any  other  country 
except  India,  and  in  these  portions  of  Europe  the  statistics 
relating  thereto  are  made  the  basis  of  numerous  flourishing 
hail-insurance  companies.  Cleveland  Abbe. 

Hailes  (Sir  Datip  Dalrymple),  Lord,  b.  at  Edinburgh 
Oct.  28,  1726,  grandson  of  Viscount  Stair;  was  educated 
at  Eton,  Edinburgh,  and  Leyden  ;  became  a  Scottish  advo- 
cate 1748;  a  judge  of  the  court  of  session  1766.  and  as 
such  assumed  the  title  of  Lord  Hailes,  but  was  never  a 
peer;  became  a  lord  of  justiciary  1776.  D.  Nov.  29.  1792. 
Author  of  many  highly  valued  works,  among  which  are 
Cftnonn  of  t/ip  Srnttish  Clntreh  (1769)  ;  Attnah  of  Scotland 
(1776-79);   licmains  of  Cltristtan  Autitjuiti/  (\77G-S0). 

Hailes  (John)  of  Eton.     See  Hales  (John). 

Hailcsborough,  post-v.  of  Fowler  tp.,  St.  Lawrence 
CO..  N.  Y..  on  the  Oswegatchie  River.     Pop.  177. 

Haimu'ra,  a  large  and  excellent  food-fish  of  the  upper 
parts  of  the  rivers  of  Guiana.  It  is  the  Erythrinns  inacro- 
dou,  of  the  family  Erythrinidje.     Its  bite  is  very  severe. 

Hainan,  island  of  China,  belonging  to  the  province  of 

Quang-Tong,  in  the  China  Sea.  just  outside  the  Gulf  of 

Tonquin,  between  Int.  18°  and  20°  N.,  and  between  Ion. 

108°  and  111°  E.     Its  area  is  estimated  at  12,000  square 

miles,  its   population  at   1,500.000    Chinese,    besides   wild 

I  tribes  in  the  interior.     The  western  coast  is  low  and  sur- 

I  rounded  by  shoals  and  banks,  but  fertile  and  productive  of 

rice,   sugar,   and   indigo.      The    interior    is    mountainous. 

I  mostly  covered  with  extensive  forests,  from  which  much 
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timber  is  exported.  The  southern  coast  is  rocky,  but  has 
gooiJ  harbors.  Here  is  situated  Kiang-Choo.  the  capital 
and  the  southernmniit  Chinese  port  open  to  foreigners. 
It  is  a  very  populous  town,  said  to  have  200,000  inhab- 
itants. 

Hainaut  (formerly  Uainault),  province  of  Belgium, 
bounik'd  W.  iind  S.  by  France.  E.  and  N.  by  the  provinces 
of  Brabant  and  Flanders.  Area,  1-J;J0  square  miles.  Pop. 
891), 2S5.  The  southern  and  eastern  parts  arc  hilly,  occu- 
pied by  the  Ardennes;  the  northern  and  western  parts  are 
flat,  but  exceedingly  fertile.  The  region  aruund  Mons 
contains  very  extensive  coal-fields,  and  coal,  together  with 
porcelain,  flax,  hemp,  tobacco,  and  linen,  forms  the  main 
export.  The  old  province  of  JIainault  comprised  also  a 
territory  which  in  KwS  was  ceded  to  France,  and  now 
forms  the  department  of  Xord. 

Hain'burg^  town  of  Austria,  in  the  province  of  Lower 
Austriii,  on  the  Danube,  27  miles  S.  E.  of  Vienna,  contains 
many  interesting  remains  of  antiquity,  among  which  are  a 
Roman  aqueduct  which  still  provides  the  town-market  with 
water,  and  the  so-called  Roman  tower  with  the  statue  of 
Attila;  and  has  an  imperial  manufactory  of  ttjbacco,  the 
largest  in  the  country,  emjdoyiug  1300  men,  and  a  needle- 
factory,  whieb  annually  produces  more  than  00,000,000 
needles.     Pop.  4;32;j. 

TEaines,  tp.  of  Centre  co.,  Pa.     Pop.  1354. 

Ilaincsvillc,  post-v.  of  Clinton  co..  Mo.     Pop.  218. 

Ilnir.     See  Keuatixe  and  IIistoi.ogv. 

Uair-Sprillg^,  in  a  wateh,  the  delicate  spiral  steel 
spring,  the  outer  extremity  of  which  is  attached  to  the 
frame  of  the  watch,  the  inner  t<>  the  *' verge  "  (or  axle)  of 
the  balance-wheel,  supplying  the  force  for  resisting  the 
successive  impulses  given  by  the  teeth  of  the  cscnpement- 
whcel,  and  converting  them  into  isochrf)nous  vibrations. 
The  jjcrfcet  manufacture  (fniiperhi'j  ineluded)  of  tlnso 
(slighter  than  hair)  springs  (the  combined  weight  of  40*10 
being  required  to  make  an  ounce)  is  one  of  llie  essentials 
to  jiroducing  correct  timepieces,  and  is  now  successfully  ])er- 
fonned  by  American  watchmakers.    (See  AVatchmakin);.) 

IlairHail  (  Trivhiurn»),  a  genus  of  fishes  of  the  family 
Cepolidii.'.  The  silvery  hairtail,  T.  leptunin  {ribbon-fish, 
sword-fish),  is  from  two  to  four  feet  long,  of  a  shining, 
silvery  color,  and  is  caught  along  the  Atlantic  shores  of 
the  U.  S. 

Ilair-Ai'orra.     See  GoKDirs. 

IliVlfi*     ^^*)  Hadj. 

IlakC)  a  name  ajiplied  to  the  Merlitcxua  alhtdus,  a  fish 


Uake. 
of  the  cod  family,  caught  along  the  Xorth  American  At- 
lantic eoast,  and  the  M.  rnlf/firiM,  a  similar  lish  of  Europe. 
They  aro  both  coarse  and  poor.  Tho  name  /*«/.-(:  is  also 
given  in  the  U.  .S.  to  species  of  forked  hake,  or  FoicK- 
]JKAiti»  fwhieli  sec). 

Ha'kim  Ueii-Ariah)  or  Boii-IIash'em«  an  Ara- 
bian impostor  of  the  eighth  century,  is  also  known  under 
the  name  of  Mok anna  ("the  veiled  ")  and  Skcskmik  Naii 
(the '*  nioon-niaker  " ).  Tho  former  of  these  surnames  ho 
received  from  his  habit  of  wearing  a  veil  before  his  face 
in  order  to  hide  his  ugliness,  or,  as  he  said  himself,  in  or- 
der to  conceal  the  radiance  of  his  eyes;  the  latter  from  a 
trick  of  legerdemain  he  once  prrfi)rmed,  causing  a  moon  (o 
issue  from  a  ^leep  well  and  remain  visible  for  a  whole  week. 
He  sucneeiled  iu  gathering  a  number  of  adherents,  with 
whom  he  seized  several  strong  plaees  near  Neksliib  and 
Kish.  Tho  caliph  Maha'li  nnirehod  against  him,  and  soon 
all  his  fttronghold^  were  taken.  Shut  up  in  the  hist  of  his 
fortressi'S,  he  poisoiifd  his  noldiers  by  wine  at  a  hiinquet, 
and  burned  himself  up,  in  order  to  make  peopjr  believe 
that  ho  hud  ascended  bodily  lo  heaven.  Moore  has  used 
the  story  of  his  life  for  the  episode  of  '*  Tho  Veiled  Prophet 
of  Khorassan  "  in  LuUa  Jiuolh. 

IlakMiiyt  f  RniiAitn),  h.  in  London  in  LS.j.t ;  studied 
at  *)xford.  lie  was  master  of  arts  and  professor  of  divinity 
when  in  I.'iSI  ho  u<'eompanied  the  I'Jnglish  ambassador  to 
Paris,  and  hero  he  published  in  I.)S7  an  m-counl  of  a  voy- 
age to  Florida  by  Lauitonniere,  whieh  he  founil  in  the 
library,  and  also  Peter  Martyr's  work,  l>r  .Vf*ro  Ott'tr.    But 


tho  greater  purr  oi  ins  reiiutatio 

Naviijittionn,     Vni/ii'jt'M,     Tnijfit/iit 


»,    (111(1   Dittrftrrrica   uf  thf. 


Enrflxsh  Nation  (3  vols.,  1598-1600),  in  which  aro  found 
accounts  of  220  voyages,  accomjuiuied  with  many  curious 
documents.  I),  in  London  in  Uilli.  a  prcbenihuy  of  Bris- 
tol and  Westminster.  The  Uakluyl  Society  was  established 
in  London  in  1S40  for  the  purpose  of  preserving  and  edit- 
ing aeenunts  of  geographical  or  historical  interest. 

Hakoda'di,  town  of  Japan,  on  the  islan<I  of  Jesso,  at 
tho  fo'it  of  the  southernmost  promontory  Tzagar,  in  lat. 
41°  40'  N.  and  Ion.  141°  \W  K.  It  is  not  a  large  place, 
but  it  lias  a  good  harbor,  and  has  become  important  as  one 
of  the  .Tapanese  ports  ojjcned  to  foreigners.  Hakodadi  is 
much  visited  by  whalers.     Pop,  60,000. 

Ual'acha  [lleb.,  the  "rule"],  the  Hebrew  oral  and 
traditifinal  law,  handetl  down,  as  .lews  conceive,  from 
.Moses  an<l  the  other  eminent  teachers  of  antiquity,  and 
first  reduced  to  writing  in  the  early  centuries  of  the  Chris- 
tian era.  The  general  code  is  called  MisnxA  (which  see), 
but  the  Halacha  is  much  more  extensive. 

HalaSy  town  of  Hungary,  about  SO  miles  S.  E.  of 
Pesth.     It  has  a  considerable  trade  in  wine.     Pop.  13,:139. 

Ilal'berd  [originally  firlmbart,  **  heUnct-axe."  that  is, 
an  a.\e  to  split  helmets  with],  a  form  of  the  battle-axe, 
combining  the  hooked  blade  of  the  bill  or  gisarnicwith  tho 
head  of  the  lance.  It  was  once  borne  by  boilies  of  troops 
called  halberdiers  and  by  various  non-commissioned  officers. 
Its  use  is  now  limited  to  ceremonial  OL-casions.  In  Great 
Britain  tho  partisan,  one  form  of  the  halberd,  is  borno  by 
the  Yeomen  of  the  (Juard. 

Hal'berstatU,  town  of  Prussia,  in  the  province  of 
Saxony,  on  the  llolzemme.  It  is  an  old  town  ;  many  of  its 
houses  are  ornamented  with  curious  wood  carvings.  Its 
cathedral,  built  in  the  thirteenth  century,  is  in  the  finest 
Gothic  style;  the  church  of  Our  Lady,  built  in  the  eleventh 
century,  is  in  the  Byzantine  style.  Ilalbersladt  has  eou- 
sideralile  manufactures  of  soap,  oil,  leather,  gloves,  etc. 
Pop.  2:).4l0. 

Ilarbert,  tp.  of  Martin  co.,  Ind.     Pop.  133G. 

HaTcott,  mountainous  tp.  of  Greene  co.,  N.  Y.,  con- 
taining extensive  forests.     Pop.  42G. 

Ilalcyon.     See  Kingfisheu. 

Ilal'daiic,  tp.  of  Ogle  co.,  111.     Pop.  12C5. 

IlaI'dane  {.Iami-s  Ai.kxaxdru).  brother  of  Robert,  b. 
at  bundee.  Scotland,  July  14.  170S:  became  a  mariner,  and. 
master  in  1703  of  the  Jlelville  Castle,  an  East  India  Com- 
pany's ship  ;  retired  in  1701  from  business  with  a  eonsid- 
erable  estate;  was  for  more  than  tifty  years  minister  of  the 
Tabernacle,  a  Baptist  chapel,  Leith  Walk,  Kdinburgh  ; 
travelled  extensively  in  Scotland,  and  engaged  in 
religious  labors.  1).  at  Kdinburgh  Feb,  8,  1851. 
Author  of  The  S<»r{nl  W^rshi'p  <>/  the  Fimt  Cfiriftiaufi 
{ 1 806),  Man's  /{mpnum'biliti/  ami  (fir  Atoutinritt  ( 1 842 ). 
ICrposition  <if  Gdlafians  (1848),  Inspirddoii  of  the 
*SVn))^(re«  (1845),  and  controversial  tracts. 

Ilaldaiie  (RonKitr),  b.  of  .'Scottish  parents  iu 
London  Feb.  28,  1704;  served  1780-83  in  the  royal 
navy;  was  converted  to  Christianity,  of  the  divine 
origin  of  which  he  had  entertained  doubts,  and  de- 
voted his  life  ancl  large  fortune  thenceforth  to  missionary- 
work.  Forbidden  to  labor  in  India,  his  field- preach ing 
aroused  great  religious  feeling  in  Scotland,  luit  in  ISOO  tho 
(ieneral  .Vssembly  interfered  with  his  work,  and  Ilaldano 
iu  eonsequence  left  the  National  Church,  and  alter  a  time 
joined  tint  Baptists.  ilc  built  many  "  tabernacles*'  or 
places  of  worship,  did  much  for  the  African  and  French 
missions,  and  for  thir  Bible  and  continental  societies.  D, 
Dec.  12,  1842.  Among  his  works  aro  Kri</eiirv  and 
Aiitfiitritif  of  Rcvcliitinn  (2  vols.,  1810),  Kxponition  of 
nomauH' [2  vols.,  1836).  Vfrlm!  Iu»piratiuu  (1830).  etc. 
(Sco  Mcminrs  of  It.  ami  J.  .4.  linldnnr,  by  Ai.KX.  Hal- 
dank,  1S62.) 

Hardeman  (Samiki.  Stkhman),  A.  M..  LL.r>.,  b.  nciir 

Columbia,  I'a.,  in  1812,  ]MM>ued  his  Ktutlies  at  JJiekiuson 
Cull,  until  Is3lt;  was  chosen  assistant  in  tho  New  Jersey  geo- 
logical survey  (1830).  and  held  the  same  ofliee  the  ensuing 
year  in  tlu-  Pennsylvania  geological  survey.  While  engaged 
in  this  capacity  there  he  tlisci>vered  the  ohlesl  fossil  known 
at  that  time — vi/,.  .Srah'thtm  liiirariH  ;  occupied  the  eliairof 
natural  history  in  the  Cniversily  of  Pennsylvania  (1861- 
56) ;  look  the  eorrespoinling  professetrship  in  Helawnre  Col- 
lego  IS66,  an<l  in  tbe  same  year  became  professor  of  geol- 
ogy and  chemistry  at  tho  ,\grieullural  College  of  Pennsyl- 
vania; is  now  professor  of  compiirative  philology  in  tho 
T'niversity  of  Pennsylvania.  .Author  of  numerous  article.H 
on  couehcdogy,  entomology,  ami  itahiM)ntoIogy,  published 
in  various  scientific  nuigazines.  His  work  entitled  Atiali/tir 
Ortfni'/ropfii/,  which  consists  of  investigations  into  the  phi- 
losophy of  laugmige,  obtained  for  him  in  Knehintl  the  high- 
est Trcvellyan  priio  over  18  competitors  (186H). 


702 


HALDIMAND— HALE. 


Hardimand,  fertile  countvof  Ontario,  Canada,  on  the 
N.  shure  of  Lake  Erie.     Cap.  Cayuga.     Pop.  20,01U. 

Hale,  county  in  the  W.  of  Alabama.  Area,  520  square 
miles.  It  has  an  undulating  surface  and  an  excellent  soil. 
Cotton,  corn,  tobacco,  and  wool  are  staple  products.  The 
Black  Warrior  River  is  its  western  boundary.  Cap.  Greens- 
borough.     Pop.  21,792. 

Hale,  tp.  of  AFarren  co.,  111.     Pop.  1212. 

Hale,  tp.  of  Jones  CO.,  la.     Pop.  997. 

Hale,  post-tp.  of  McLeod  co.,  Minn.     Pop.  399. 

Hale,  tp.  of  Hardin  co.,  0.     Pop.  1254. 

IlalC)  post-tp.  of  Trempealeau  co.,  "Wis.     Pop.  616. 

Hale  {Bbxjamix),  B.  D.,b.  at  Newbury,  Mass.,  Nov.  23. 
1797;  gr.adiiated  from  Bowdoin  College  (ISIS)  with  high 
honors,  and  was  selected  at  once  as  principal  of  the  Saco 
Academy  ;  studied  theology  at  Andovcr  Seminary,  and  be- 
gan jireaL'hing  in  1S22,-  was  elected  tutor  at  LJowdoin  Col- 
lege lS2;i,  and  principal  of  the  Gardiner  Lyceum  1S22-27  ; 
in  1827  became  professor  of  chemistry  and  mineralogy  at 
Dartmouth  College,  Hanover,  N.  II.,  in  which  office  ho  re- 
mained until  it  was  abolished  by  the  trustees  in  1835  ;  took 
orders  in  the  Protestant  Episcopal  Church;  was  chosen 
president  of  Geneva  (now  Hobart  Free)  College  in  1S:J7. 
Author  of  Scripturrtl  Ilhistrations  of  the  Liturgy  and  other 
works.     D.  July  15,  1863,  at  Newbury,  Mass. 

Hale  (CiiAULEs),  brother  of  E.  E.  Hale,  was  b.  at  Bos- 
ton, Mass.,  June  7,  1831  :  graduated  at  Harvard  1850  ;  has 
been  editorially  connected  with  To-day,  a  journal,  ami  with 
the  Boston  Advertiser,  of  whifh  his  father,  Nathan  Hale, 
was  long  responsible  editor;  U.  S.  consul  in  Egypt  1864-70. 
Author  of  pamphlets,  review  articles,  etc. 

Hale  (  David),  b.  at  Lisbon.  Conn.,  Apr.  25, 1791 :  went 
to  Boston  in  1809,  and  engaged  in  mercantile  business  in 
IS15;  in  1827  became  associate  editor  of  the  New  York 
Jutirmil  n/  Commerce,  and  in  I82S  became  associated  with 
Gerard  Haliock  as  proprietor  of  that  journal,  long  there- 
after one  of  the  most  influential  in  the  U.  S.  He  was  a 
prominent  Democratic  politician,  and  a  most  liberal  bene- 
factor of  the  religious  enterprises  sustained  by  the  Congre- 
gational denomination,  of  which  he  was  an  active  member. 
D.  at  Fredericksburg,  Va.,  Jan.  20,  1849.  (See  his  Memoir 
by  J.  P.  Thompsox,  1845.) 

Hale  (Edward  Everett),  D.  D.,  b.  in  Boston,  Mass., 
A]tr.  3,  1822;  was  educated  at  the  Boston  Latin  School 
and  at  Harvard  College;  studied  divinity  in  private;  en- 
tered the  ministry  of  the  Unitarian  sect:  was  settled  at 
Worcester,  Mass.,  in  1846;  became  minister  of  the  South 
Congregational  church  of  Boston  in  1856.  In  his  profes- 
sion Mr.  Hale  is  eminent  for  his  interest  in  social  and 
philanthropic  movements,  for  pastoral  activity,  denomi- 
national zeal,  and  power  of  organization.  To  the  general 
public  he  is  best  known  through  his  writings — The  Jiosary, 
Mart/aret  Percival  in  America,  Sketches  of  Christian  His- 
tory, Kansas  and  Kehraska,  Letters  on  Irish  Emigration, 
Ninety  Days*  Worth  of  Knrope,  //*,  Yes,  and  Perhaps,  Ing- 
ham Papers,  Si/baris  and  other  Homes,  How  to  Ho  it,  Ten 
Times  One  is  Ten,  lie/ormation,  Level  Best  and  other  Storiet, 
Ups  and  Dotrns,  Christmas  Ece  and  Christmas  Hay,  In  His 
Name,  Our  Xcic  Crusade.  WorJcingmen's  Homes.  In  addi- 
tion to  these  volumes  he  edited  the  Boston  edition  of  Lin- 
gard's  History  of  England,  was  editor  of  the  Christian  Ex- 
aminer, the  organ  of  the  Unitarian  body,  and  founded  in 
1869  Old  and  Ncic,  a  monthly  magazine  semi-theological 
in  its  character,  whereof  he  has  been  the  sole  editor.  Mr. 
Hale  has  contributed  largely  to  the  papers,  is  a  popular  lec- 
turer, a  man  of  extensive  information,  of  extraordinary  en- 
ergy, and  large  influence.  0.  B.  FnOTniNcnAM. 

Hale  (Edwix  M.),  M.  D.,  b.  at  Newport,  N.  H..  Feb.  2, 
1826;  became  a  printer  and  litterateur  of  Newark,  0.;  grad- 
uated at  the  Cleveland  Homceopathic  Medical  College:  prac- 
tised twelve  years  at  Jonesville,  Mich, ;  became  in  1864  pro- 
fessor of  materia  mediea  in  the  Hahnemann  Medical  Col- 
lege, Chicago;  in  1S70  professor  of  medical  botany  and 
pharmacology;  and  in  1S71  became  also  special  lecturer  on 
diseases  of  the  heart  in  the  same  institution.  Has  long 
been  editorially  connected  with  professional  journals.  Au- 
thor of  many  monographs,  etc.,  and  of  a  treatise  on  Neic 
Hrmedies  (1862;  .3d  ed.  1867);  On  Sterility  (1868);  Pocket 
Manual  of  Homestic  Practice  (1870) ;  Lectures  on  Hiseases 
of  the  Heart  (1871)  ;  Treatise  on  Cerehro- Spinal  Meningitis 
(1875),  and  other  professional  works. 

Hale  (Enoch),  M.  D.,  b.  at  Westhampton,  Mass.,  Jan. 
19,  1790;  took  his  medical  degree  at  Harvard  University 
1813;  practised  until  1816  at  Gardiner,  Me.;  then  removed 
to  Boston,  where  he  was  long  a  very  prominent  physician 
and  public-spirited  citizen.  Author  of  many  professional 
dissertations  of  value.     D.  at  Boston  Nov.  12,  1848. 

Hale  (Eugene),  b.  at  Turner,  Me.,  June  9,  1836;  was 


admitted  to  the  bar  in  1857;  was  for  nine  years  attorney 
for  Hancock  eo..  Me. ;  was  in  the  legislature  1867-68;  was 
elected  to  Congress  18CS,  and  has  been  thrice  re-elected; 
has  taken  a  prominent  part  in  national  aflfairs,  and  in  1S74 
declined  the  postmaster-generalship.  Besides  at  Ells- 
worth, Me. 

Hale  (John  Parker),  b.  at  Rochester,  N.  H.,  Mar.  31, 
1806  ;  graduated  from  Bowdoin  College.  Me.,  1827  ;  studied 
law,  and  was  admitted  to  the  bar  in  1830;  became  a  mem- 
ber of  the  New  Hampshire  legislature  1832;  M.  C.  184.3- 
45;  occupied  the  chair  of  U.  S.  Senator  1847-53  and  1855- 
65,  and  was  U.  S.  minister  to  Spain  1865-69.  Candidate 
of  the  Free-Soil  party  for  President  in  1852,  receiving 
157,680  votes.     D.  at  Dover,  N.  H.,  Nov.  19,  187.3. 

Hale  (Sir  Matthew),  b.  at  Alderley,  Gloucestershire, 
England.  Nov.  1,  1609;  was  bred  a  Puritan,  but  while  at 
Oxford  University  (1626-29)  fell  into  wild  habits,  which  he 
soon  abandoned;  read  law  1629-36,  and  was  called  to  the 
bar  at  Lincoln's  Inn;  entered  Parliament  1654,  and  was 
1654-53  a  judge  of  common  pleas  under  Cromwell;  was  in 
the  Convention  Parliament  1660;  was  knighted  and  made 
chief  baron  of  the  exchequer  1660  ;  was  chief-justiee  of  the 
king's  bench  1 671-76.  D.  at  Alderley  Dee.  25,  1670.  Among 
his  legal  works  are  the  History  of  the  Picas  of  the  Crown 
(1678),  History  of  the  Common  Law  (1713),  Analysis  of  the 
Law  (1739);  among  his  religious  works,  .4jt  Abstract  of  the 
Christian  Religion,  A  Discourse  of  Religion,  Contemplations 
{167Q),  The  Knowledge  of  Christ,  and  some  minor  works. 
He  was  the  last  English  judge  who  condemned  persons  ac- 
cused of  witchcraft.  He  was  nevertheless  a  man  of  justice, 
moderation,  wisdom,  and  wide  and  thorough  learning,  as 
well  as  of  devout  religious  character. 

Hale  (Nathan),  b.  in  Coventry,  Conn.,  June  6,  1755; 
graduated  at  Yale  College  1773  ;  intended  forthe  ministry, 
he  yet  devoted  a  time  to  teaching  at  East  Haddnm  and  at 
New  London  ;  after  the  battle  of  Lexington  he  joined  the 
army  as  lieutenant,  and  was  soon  after  appointed  captain. 
Among  his  exploits  the  capture  of  a  British  sloop,  in  Sept., 
1776,  lo.aded  with  provisions,  from  under  the  guns  of  a  frig- 
ate in  New  York  harbor,  is  worthy  of  record.  After  the 
defeat  of  our  army  on  Long  Island  and  its  subsequent  re- 
treat therefrom,  Washington  was  extremely  anxious  to  ob- 
tain information  of  the  strength,  plans,  and  situation  of  the 
enemy,  and  Hale  volunteered  to  undertake  the  perilous  task. 
He  crossed  safely,  and  possessed  himself  of  full  knowledge 
of  the  situation,  but  on  returning  was  discovered  by  the 
enemy,  with  his  notes  upon  his  person,  and  being  recog- 
nized, was  hanged  as  a  spy,  by  order  of  Sir  William  Howe, 
on  the  morning  of  Sept.  22,  1776.  His  last  words  were,  "  I 
onl}'  regret  that  I  have  but  one  life  to  lose  for  my  country." 
His  virtues  haA'c  been  extolled  in  verse  and  prose  by  Dwight. 
IIisX//cwaspublishedby  Stuart  in  1856.      G.  C.Simmons. 

Hale  (Nathan),  b.  at  Westhampton,  Mass.,  Aug.  16, 

1784;  graduated  at  Williams  College  1804;  began  the 
study  of  law,  but  devoted  two  years  as  instructor  in  the 
academy  at  Exeter,  N.  H.,  when  he  removed  to  Boston,  and 
in  1810  was  admitted  to  the  bar:  after  practising  his  pro- 
fession four  years,  during  which  time  he  was  also  an  editor 
of  the  Weekly  Messenger,  he  purchased  (Mar.,  1814)  the 
Boston  Daily  Advertiser,  the  pioneer  daily  in  New  Eng- 
land;  Federal  in  politics  at  first,  it  subsequently  became 
an  advocate  of  the  Whig  and  Republican  parties,  Mr.  Hale 
remaining  at  the  editorial  helm  during  his  life.  During 
the  discussion  of  the  Missouri  (1820)  and  Nebraska  (1S54) 
bills  the  journal  took  a  decided  and  influential  stand  in 
opposition,  but  was  the  iirst  to  advocate  the  free  coloniza- 
tion of  Kansas.  Actively  interested  in  internal  and  local 
improvements,  he  was  the  first  president  of  the  Boston  and 
Worcester  II.  R.,  which  position  he  held  nineteen  years; 
was  influential  in  promoting  the  introduction  of  water  into 
the  city  of  Boston,  and  at  the  head  of  the  commission  for 
that  object;  was  one  of  the  founders  of  the  A'o/-/A  ^H/enVaii 
Review,  also  of  the  Christian  Examiner;  at  various  times 
elected  to  the  Massachusetts  legislature;  member  of  the 
Academy  of  Arts  and  Sciences,  Massachusetts  Historical 
Society,  etc.  Mr.  Hale  was  a  nephew  of  the  Revolutionary 
patriot  who  was  executed  as  a  spy  in  1776,  and  father  of 
the  Rev.  E.  E.  Hale.  G.  C.  Simmons. 

Hale  (Salma),  b.  at  Alstead,  N.  H.,  Mar.  7, 1787 ;  studied 
law,  and  held  the  oflSce  of  clerk  of  the  superior  and  county 
courts  of  Cheshire  for  twenty-two  years;  was  M.  C.  in  1817- 
j  19,  and  a  member  of  the  legislature  1823-25.  Author  of 
several  works,  as  History  *»/  the  U.  S,  (1825),  Aunah  of 
Kecne,  etc.     D.  at  Keene,  N.  H.,  Nov.  19,  1866. 

Hale  (Sarah  Josepha  Btell),  b.  at  Newport,  N.  H., 
Oct.  24,  1790.  She  issued  in  1823  her  first  work,  O'enins  of 
Oblivion,  and  Other  Original  Poems.  She  became  editress 
of  the  Ladies'  Magazine  (1828),  which  was  united  with  Oo- 
defs  Lady's  Book  in  1837.     She  also  published  Traits  of 
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American  Life  (1S52),  Dictionary  of  Poetical  Quotation* 

(1Sj2),  Wrunau'H  liecnrd,  or  Biographical  Sketches  of  all 
DiHtiiujuUhefl  Women  from  the  (%-ention  to  the  Prevent  Time 
(1853),  Xcic  I/ounehold  Peceipt  Book  (18o3),  Lcttcrnof  Lady 
Mnrij   Worthy  Montarju  (ISjO),  etc.     1>.  Apr.  30,  1S7U. 

Hales  (Alexander  of),  surnamcd  Doctor  Irreftaffohilin, 
was  b.  |>rol)ably  (date  not  kDown)  at  Ilalc^,  in  UloucL'Stor- 
siiirc,  Enijland.  Hence  his  name,  Alexander  JJalcneit.  IIo 
cannot  have  belonged  to  the  famous  abbey  there,  which, 
according  to  Tanner,  was  not  founded  till  the  year  after  his 
death.  After  studying  awhile  at  Oxford, ho  went  to  Paris 
in  1222.  and  joined  the  Franciscans.  In  12;)0hu\vas  made 
professor  in  the  university,  and  d.  Aug.  27.  I24j.  Bona- 
vontura.  and  perhajis  Aquinas,  were  among  his  pupils.  He 
was  the  first  of  the  i^ehoohuen  to  make  a  thorough  use  uf 
Aristotle.  Only  the  Onjanuii,  translated  by  Bocthius,  had 
previously  been  iu  the  hands  of  Occidental  theologians. 
Alter  the  fall  of  Constantinople  (in  1204)  all  the  Greek 
originals,  with  the  Arabian  commentaries,  were  accessible. 
Very  shortly  Aristotle  supplanted  Plato.  Alexander  of 
Hales  commented  on  Aristotle,  as  also  on  the  Psalms  and 
the  Apocalypse.  But  his  great  work  was  the  Snnimu  Uni- 
vcrme  Theulojiir,  in  four  books  (God,  Creation,  Redemp- 
tion, Sacraments),  ba.-scd  on  the  Scuteueesoi  Lombard.  The 
arguments  on  each  side  were  arranged  in  a  syllogistic  form. 
He  first  developed  the  doctrine  of  a  Thvsourus  Merilornm. 
The  earliest  edition  of  his  Sitmma  was  that  of  Venice  (1475  ; 
again,  and  improved,  lJ7t)).  Other  editions  arc  those  of 
Nuremberg(U82)aud  Cologne  (1022).    H.  U.  Hitchcock. 

Hales  (John),  M.  A.,  "  the  evcr-momorable."  b.  at  Bath, 
England,  Apr.,  1584;  was  entered  of  Corpus  Christi  College, 
Oxford,  1597;  became  a  fellow  of  Merton  IGOG,  of  Eton 
1013:  professor  of  (ireck  at  Oxford  1012;  went  to  the 
Synod  of  Dort  lOtS,  and  ^vas  then  converted  to  Arminian- 
ism  ;  canon  of  AVitnlsor  lO.JO  ;  was  an  irenic  or  latituili- 
narian,  and  one  uf  the  oldest  of  what  is  now  called  the 
liroad  Church  school,  hence  denounced  in  his  own  time  as 
a  trimmer;  chiefly  remembered  for  his  Golden  Pcmnius, 
written  in  a  quaint  and  vigtiruus  style,  but  hardly  worthy 
of  his  great  faiiui  fur  learning  and  ability.  D.  in  great 
poverty  at  Eton  May  10,  1050.' 

Hales  (William),  D.  D.,  an  Irish  divine  who  became 
fellow  of  Trinity,  Dublin,  in  170D;  professor  of  Oriental 
languages  1732;  rector  of  Killcshandra  17H7,  and  d.  Jan. 
30,  1831.  Among  his  scientific  works  arc  *S'o»or»m  dortrina 
rntionalin  (1778),  Anahfsia  feffuutionnm  (1784),  Analysi'g 
Jlnxiunnin  (1800),  New  Anah/nis  of  Chronolofjij  (ISO'J-M). 
Among  his  other  writings  arc  Prophrciev  rcf/ardintf  our 
Lord  (1708),  The  Jluly  7'n'nify,  Primitive  Britinh  Church 
(1819),  etc. 

Hale's  Location,  an  unincorporated  tract  in  the 
White  iMounlain  region  nf  New  Hampshire,  is  in  Carroll 
CO.     It  contains  much  romantic  scenery.     Pop.  4, 

Ilal^vy  (Jacques  Fuan<;ois  Elii:  Fkomextal),  b.  in 
Paris  Mny  27.  17'J'J;  d.  at  Nice  Mar.  17,  1802,  Ho  was  of 
Jewish  parentage;  studied  successfully  at  the  Conserva- 
toire, and  was  a  favorite  pupil  of  Cherubini ;  was  enabled 
to  spend  two  years  in  Italy,  having  won  a  first  prize  fur 
composition.  There  his  opera  Pfpjmnlinn  was  written; 
this  was  followed  by  others.  Phidiam,  The  Artistni,  which 
had  a  local  reputation.  The  opera  La  Jnive  was  the  foun- 
dation of  his  fame;  it  was  first  produced  in  1.S35,  Other 
well-known  works  arc  The  Queen  of  Cypria,  Charlen  V/., 
The,  Qnirnn  MnnkettcrH,  The  Waitderint/  Jew,  The  Tempest, 
Vttlentine  d'Anhit/nr,  and  The  SorcercuH.  Ho  produced 
some  thirty  operas  in  all,  tragic  and  comic.  Ho  was  a 
talented  and  cultivated  composer,  painstaking  and  scholar- 
ly, but  without  the  gift  of  genius.  He  was  a  writer  besides 
on  musical  tupicH.  Except  in  Paris,  llalevy  is  little  known,  ! 
though  once  he  was  highly  honored.  Louis  Philippe  and  ' 
his  family  conferred  distinction  on  him  ;  ho  was  mado  "  pro- 
fesscur  de  haute  (romiKisition  "  at  the  (vonsorvatoiro,  member  | 
and  perpetual  secreliiry  <»f  the  Academy  of 
Einc  Arts,  oflieer  of  the  Eegi<iii  of  Honor,  t 
O.  11.  EmniiiNiaiAM. 
Hill^vy  (Ltox),  fl<m  of  JacquoA  Fromen- 
tal  llalevy,  h.  in  Paris  Jan.  M.  IS;i2,  author 
of  many  works  on  literature,  philosophy,  his- 
tory, foreign  hinguiigcs,  etc.  One  of  these 
works  appeared  with  the  remarkable  epi- 
graph: •'  riie  gulden  iige,  whieli  a  blinillbld 
traiiilion  has  jilared  behind  us,  is  in  front  of 
us."  His  principal  hookB  are — Litvrary, 
Philonophirnl^  and  Induntrial  Opiuintm,  The 
Barrrlona  Plague,  Summary  of  thr  IltHtioy 
uf  the.  UehrewH,  Summary  tf  (htf  Uittturtf  uf 
Prrneh  Literature.  He  gave  also  many  plays 
to  dlft'erent  Paris  theatres:  Thr  Spy,  Czar 
Df'metriun,  Indiana,  BrnnmarchaiH  at  Madrid,  The  Golden 
Br<K>u,xfiv}:,   PJ'.tr,!,  ct^'.  FkliX  AlcaKJNK. 


Halevy  (Ludovic).  son  of  Jacques  Fromoutal  Hal^vy, 
b.  in  Paris  in  1S34.  He  is  one  of  tlic  most  popular  authors 
of  light  plays  or  vaudevilles  of  the  French  stage.  He  has 
also  written  nearly  all  the  librettos  of  the  opera  boufi'e  com- 
poser, Ofienbaeh.  Among  the  works  of  llalevy  the  follow- 
ing are  the  best  known  :  Ba-ta-Cluu,  Orphec  aux  Enfers, 
Mt-tcllatt  Key,  The  Brazilian,  La  Belle  Htlrne,  Blue  Beard, 
La  Vie  Parinicnue,  La  Grande  Duehensc  dc  G{rolnteiit,  Panuy 
Lear,  The  Brigandif,  Frou-frou.  In  many  of  his  plays  he 
had  the  collaboration  of  II.  Mcilhac.     Felix  Aucaigxk. 

llairCadcncC)  in  music,  the  name  sometimes  applied 
to  a  cadence  on  the  dominant,  otherwise  called  the  '"  imper- 
fect "  cadence,  as  contradistinguished  from  the  perfect  on  the 
tunic.  In  the  example  sec  the  half  (or  imperfect)  cadence  at 
a,  and  the  perfect  at  6; 

a  b 

=1= 


William  Stauntov. 
Hairitloon,  post-tp.  of  Saratoga  co.,  N.  Y.,  extending 

from  the  Hudson  to  the  Mohawk  Kivcr.  Many  thousand 
tons  of  niouIding-?and  are  annually  shipped  from  this  town, 
which  is  traversed  by  the  Eric  Canal  and  the  KcDSSclacr 
and  Saratoga  R.  K.    'pop.  :Hli)3. 

Half  iMoon,  jKisf-tp.  of  Centre  cc.  Pa.     Pop.  093. 

Half  Moon  Bay,  post-tp.  of  San  Mateo  eo.,  Cal.  Pop. 
100/). 

Half  Xote^  a  term  popularly,  though  incorrectly,  used 
for  half  tone  or  semitone,  such  as  the  progression  from  B 
to  C,  or  from  F  to  F  sharp  ;  also,  the  designation  of  a  minim, 
as  having  half  the  duration  of  a  semibreve,  the  latter  being 
regarded,  in  modern  music,  as  the  standard  of  time,  and 
hence  called  a  whole  note. 

Harford  (Sir  Henhv),  Baht.,  M.  D..  b.  at  Leicester, 
England,  Oi-t.  2,  1700  (named  Vacohan  in  youth);  was 
educated  at  Rugby  an<I  Oxfunl ;  .M.  A.  177S,  *:\I.  1).  UUl  ; 
settled  iu  London  1794;  was  mado  a  baronet  ISUU;  took 
the  name  Halford  with  an  inherited  estate  1815;  was  a 
court-physician  throughout  nearly  all  his  professional 
career,  and  one  of  the  most  popiilar  physicians  in  London  ; 
was  made  knight  euinnuinJcr  of  the  order  of  Guelphs  1S26I 
D.  in  London  Mar.  i),  1844.  Among  his  works  are  Essays 
and  OratiiiUH  (ISIJI),  The  Death  of  Some  Eminent  Persona 
(1.s;Jj),  NuijK  Metricm  (1842). 

Half-pay  [Fr.  dcmi-solde'],  the  money-allowanco  made 
to  officers  of  armies  and  navies  when  not  engaged  in  active 
professional  duties.  Half-pay  is  unknown  in  the  U.  S.  In 
the  British  navy  half-pay  is  the  regular  stipend  of  every 
officer  except  when  afloat  or  performing  certain  specified 
duties.  In  the  British  army  half-pay  is  ordinarily  given 
to  officers  temporarily  thrown  out  of  em])l{)yment  by  ^;iek- 
ness  or  by  the  reduction  in  size  of  the  corps  to  which  tliey 
belong.  ThtTO  arc  also  some  officers  retired  upon  half  pay, 
but  as  a  rule  retired  officers  have  full  pay.  Half-pay  was 
first  granted  by  William  III.  in  IG'JS. 

Hariburton  (Thomas  Chanolicu),!).  C.  L..b.  at  AViu.l- 
sor,  Hants  co.,  Nova  Sr-otia,  in  17U7  ;  was  educated  at  King's 
(.'ollege,  Windsor,  and  after  studying  law  uas  called  to  ilio 
bar  in  1820  ;  jiractiscd  for  a  numlier  uf  years  iit  Nova  Scotia, 
and  became  subsequently  judge  of  thccourtof  eommon  pleas. 
He  issued  lS;i7  his  work  entitled  The  Clockmaker,  or  Sayiuyt 
and  D'iiuf/H  uf  Samurl  Sllrk  uf  SlifkiUle,  wliicli  beeanio  very 
popular  in  the  U.  S.  and  England  j  also  published  Traitv  of 
Ameiirau  //(imor(18.'>2)and  other  works.  D.  ut  Islewurtb, 
England,  Aug.  27,  1805. 

Hariltlltf  the  IlippufiloHnun  vul'/ari»,  a  largo  fish  of  tho 
family  Pleuroncctida',  sometimes  found  to  wei^h  moro  than 


Halibut. 


OOn  pounds.     It  is  caught  on  both  piden  of  the  Atlantic, 
and  especially  on  the  Hanks  of  Ncirfoundland  in  the  winter 
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season.  Its  flesh  is  justly  y)rized.  Its  upper  side  is  dark, 
its  lower  white,  the  eyes  being  both  upon  the  upper  side, 
as  iu  the  other  Pieurouectida*. 

Ilalicanias'sus  ('AAixapi-ao-ffos.  now  Boudmum),  a 
Greek  city  of  Caria,  on  the  Ceramian  Gulf,  was  colonized 
from  Trcozcne,  and  once  belonged  to  the  Dorian  Hexapolis, 
but  afterwards  became  the  great  centre  of  Persian  influ- 
ence, and  foil  undt-'r  the  power  of  a  line  of  Carian  princes, 
vassals  of  the  Persians,  of  whom  Mausolus  was  the  most 
eelebrated.  Though  Greek  in  language  and  eulture,  it  was 
Persian  in  politics.  Alexander  was  unable  to  take  its  cit- 
adel, Salmacis,  hut  destroyed  the  rest  of  the  town.  It  never 
afterwards  regained  its  greatness.  The  village  of  Jimi- 
druum  occupies  its  site,  and  recent  excavations  have  revealed 
abundant  relies  of  its  former  splendor.  Boudroum  has  an 
outer  and  an  inner  harbor  j  lat.  37°  2'  21"  N.,  lou.  27°  25' 
18"  E. 


HarifaXf  town  of  England,  in  the  county  of  York,  on 
the  Hobble.  It  is  a  tiourishing  and  rapidly  growing  town 
of  very  large  manufacturing  interests.  Its  earpet-works 
are  the  largest  in  the  world,  and  its  manufactures'  of  wool- 
len and  worsted  rank  next  to  those  of  Leeds  and  Bradford 
Pop.  Oj.124. 

HalifaXf  county  of  Nova  Scotia,  bounded  on  the  S.  E.  by 
the  Atlantic.  Its  surface  is  broken,  and  in  part  not  very 
productive.  Its  coast  is  broken  by  deep  hays  and  har- 
bors, and  is  sheltered  by  numerous  small  i>^Iands.  Ores  of 
gold  and  lead  arc  among  the  minerals  found.  Shipbuild- 
ing, commerce,  and  the  fisheries  are  important  industries.  It 
is  intersected  by  the  Intercolonial  Railway.  Cap.  Halifax. 
Pop.  56,903. 

Halifax,  the  metropolis  of  Nova  Scotia,  and  the  prin- 
cipal naval  station  and  arsenal  held  by  England  in  British 
America,  was  founded  by  Gov.  Cornwallis  in  1749.     It  is 


beautifully  situated  on  the  "W.  side  of  Chebucto  Bay,  one 
of  the  best  harbors  in  the  world.  Commanded  by  a  hill 
on  which  is  a  strong  fort,  the  town  is  protected  seawarcl 
by  many  batteries  armed  with  guns  of  the  newest  pattern 
and  heaviest  calibre.  The  garrison  consists  at  present  of 
two  regiments  of  foot,  several  companies  of  artillery  and 
engineers,  while  the  local  forces  arc  in  a  very  efficient  state. 
The  principal  streets  are  laid  out  parallel  with  the  w.ater, 
crossed  by  others  at  right  angles  ;  they  are  wide  and  com- 
modious, with  sidewalks  having  heavy  granite  curbings 
and  crossings.  As  usual  with  all  towns  on  the  seaboard  of 
British  North  America,  the  houses  were  constructed  of  wood, 
though,  in  consequence  of  re])eated  and  disastrous  fires, 
these  have  been  in  a  great  measure  replaced  by  really  beau- 
tiful buildings  of  stone  or  brick.  Many  of  the  stores  and 
public  edifices  may  vie  in  external  appearance  with  any 
on  this  contini'nt.  The  salubrity  of  the  air — devoid  in  sum- 
mer of  the  relaxing  effects  of  extreme  heat,  tempered  by 
bracing  winds  from  the  ocean  ;  the  beiiutifnl  drives  into  the 
surrounding  country ;  the  well-known  hospitality  of  its  citi- 
zens; its  easy  accessibility  by  means  of  the  Intercolonial 


New  Provincial  Building. 

Railway,  render  it  one  of  the  most  desirable  of  watering- 
places:  and  there  are  several  hotels  which,  without  much 
pretension,  arc  really  comfortable,  not  to  say  luxurious. 
Halifax  is  supplied  with  pure  water  from  two  beautiful 
lakes  a  few  miles  distant,  brought  Iq  pipes  twenty  inches 
in  diameter,  ample  for  a  population  of  100, (HIU.  The  lire 
department  is  in  a  most  etfieient  state,  served  by  three 
steam  and  several  hand  engines,  and  the  pressure  from  the 
lakes  is  such  that,  by  means  of  hose,  the  water  can  be  thrown 
in  heavy  streams  to  a  considerable  height  in  any  part  of  the 
city.  There  are  26  places  of  worship.  4  convents,  a  Pres- 
byterian theological  school,  2  jtublic  libraries,  1  university 
and  2  colleges,  1  grammar  school.  17  public  schools,  and 
many  private  seminaries,  attended  by  nearly  7000  pupils; 
the  public  schools  are  free  to  all.  and  compare  very  favor- 
ably with  similar  establishments  elsewhere.  There  are  three 
orphans'  homes,  an  asylum  for  the  poor,  one  for  the  blind, 
and  <mo  for  the  deaf  and  dumb,  all  of  which  arc  in  success- 
ful working  order  and  are  generously  sustained.  The  6 
daily  and  4  weekly  papers  have  a  large  circuhitittn.  Four 
breweries,  2  steam-bakeries,  a  carriage  and  skate  factory, 
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foundries,  establishments  for  machinery,  for  canning  lob- 
sters and  fish,  tobacco,  piano,  and  furniture  manufactories, 
and  an  extensive  gasworks  have  been  lor  some  years  in  ac- 
tive operation,  and  eomuiaud  extensive  business,  while  7 
banks  possess  ample  capital.  Halifax  carries  on  an  increas- 
ing trade,  particularly  with  the  West  Indies.  The  exports 
are  fish  and  lumber  in  very  large  quantities.  The  return 
cargoes  consist  of  sugar,  molasses,  rum.  and  other  West 
Indian  iiroduce,  while  from  England  and  the  U.  S.  are  im- 
ported all  kinds  of  manufactured  goods.  Imports  for  the 
year  ending  Dec.  .•il.  187:'.,  ^U.llfi.T'JS;  exports.  $f,12U.l 55  ; 
duties  collected,  ?1.011,I70.  I'op.  2'J,aSl!.  It  has  an  An- 
glican bishop  and  :i  Roman  Catholic  archbishop.  Lat.  44° 
Vr  42"  N.,  Ion.  ti3°  35'  30"  W.  .1.  U.  Willis. 

HaliTax,  county  in  the  N.  N.  E.  of  North  Carolina. 
Area.  OSO  square  miles.  The  Roanoke  River  is  its  \.  E. 
boundary.  It  is  intersected  by  the  Wilmington  and  Wel- 
don  R.  li.  The  chief  products  arc  cotton,  corn,  and  swine. 
Cap.  Halifax.     Pop.  2U,40S. 

Ilalifax,  county  of  Virginia,  bounded  S.  by  North 
Carolina.  .Area,  iltiil  square  miles.  It  is  bounded  N.  E.  by 
the  Roanoke  lliver,  and  is  traversed  by  the  Richmond  and 
Danville  R.  R.  It  has  a  fertile  soil,  producing  grain  and 
large  amounts  of  tobaeeo.  Plumbago  is  found.  Cap.  Hal- 
ifax Court-house.     Pop.  27,828. 

Halifax,  post-tp.  of  Plymouth  oo.,  Mass.,  on  the  Old 
Colony  R.  K.,  28  miles  .S.  E.  of  Boston.     Pop.  019. 

Halifax,  (lost-v.,  ciiunty-.«eat  of  Halifax  co.,  N.  C,  on 
the  Wilminglim  and  Weldon  R.  R.,  8  miles  S.  of  Weldon, 
and  on  the  W.  bank  of  the  navigable  Roanoke  River.  It 
is  finely  situated,  and  has  a  good  trade.     Pop.  42'J. 

Halifax,  tp.  and  post-v.  of  Dauphin  co..  Pa.,  on  the 
Northern  Central  R.  It.,  21)  miles  N.  of  Harrisburg,  and  on 
the  E.  bank  of  the  Susquehanna.     Pup.  508  ;  of  tp.  1!)05. 

Halifax,  post-tp.  of  Windham  co..  Vt..  on  the  Massa- 
chusetts line,  and  15  miles  W.  of  Brattlclioroiigh.  It  has 
m.inulacturcs  of  lumber,  ma]do-sugar,  leather,  chair-stull', 
and  other  articles.     Pc>|i.  10L"J. 

Halifax  (Cuahli-.s  Montague),  EAni.  or,  b.  Apr.  16, 
ICiil,  at  llorton.  Northamptonshire,  and  educated  at  Cam- 
bridge, lie  cntere<l  the  House  of  Commons  as  member  for 
Maiden  during  the  Convention  Parliament,  and  was  ap- 
pointed a  commissioner  cd'  the  treasury  in  li;!)2,  and  first 
lord  of  the  treasury  in  llJttS.  His  two  mo'^t  famous  meas- 
ures were  the  foundation  of  the  English  national  debt  in 
Ifj'Jf  and  the  establishment  of  the  Rank  of  England  in 
lfi'.i5,  both  of  whiidi  plans  were  devised  wilh  great  insight 
and  carried  out  with  immense  success.  In  101)0  he  was 
made  Raron  Halifax,  but  in  1701,  and  again  in  1703,  he 
was  impeached  by  the  House  of  Commons,  and  escaped 
only  by  the  proteelion  of  the  House  of  Lords.  During  the 
reign  of  (iueen  ,\nno  ho  was  without  ollice,  but  ho  took 

irt  very  actively  in  the  negotiations  for  the  union  between 
Jicotlandand  England  and  for  the  succession  of  the  House  of 
Brunswick.  On  the  accession  of  tleorgo  I.  ho  was  mado 
premier,  earl  of  Halifax,  knight  of  the  (iarter,  etc.,  but  d. 
soon  after  (May  1(1,  1715).  His  personal  ehar.acter  was 
mean  and  probably  dishonest,  a  mixture  of  baseness  and 
arrogance,  but  his  talents  and  his  taste  were  suju'rior.  In 
his  youth  he  hacl  dabbled  a  little  in  literature,  and  when 
he  came  into  power  he  patronized  authors  and  artists. 

Halifax  (Of:oi!f:F.  Savillc),  M.vnQuis  of.  b.  in  1030  ;  d. 
in  lotto.  During  three  reigns  ho  held  the  highest  offices 
and  played  a  most  cons|tieuous  part  in  polities.  In  1008 
he  was  ma«le  Baron  Savilb;  and  N'iscount  Halifax  for  his 
participation  in  the  Restoration,  and  in  1080  it  was  due  to 
his  eloquence  that  the  House  of  Lords  rejected  the  bill 
excluding  the  duke  of  York  from  the  succession.  Never- 
theless, it  was  he  who  presented  the  crown  to  W^illiam  and 
Mary  on  their  accession,  and  he  was  lor  several  year;:  their 
jirimc  minister:  when  he  retired  he  entered  into  negoti- 
ations with  the  .lacobites.  His  parly  was  contemptuously 
calb'd  the  7Vimmcr»,  which  name,  however,  ho  ado|)ted  and 
derendcd.  He  wrote  Cliarttrtfr  itf  a  Trimmer,  Aiitttomif  of 
nit   l'J'iulritlf}ll,  Miij-tlllil  of  State,  etc. 

Halifax  <'oiirt-lioiisc,  post-v.,  cap.  of  Halifax  co., 
\'a.,  on  till'  liauisti-r  lliver,  C  miles  from  S.  Boston.  Il 
has  ;l  churches,  1  newspaper, a  gttod  water-power,  grist  and 
(l<>uring-mills,  and  some  stcires.  Tobacco  is  the  chief  crop 
of  the  surrounding  country.      Pop.  about  000. 

P.  H.  (AKiMiSTKn,  kn.  "The  Halifax  UEConn." 

Halifax  River,  in  Volusia  co.,  Fla.,  is  a  palt-wntcr 
tidal  channel,  running  N.  30  miles.  It  is  1  mile  wide 
throughout,  and  communicales  wilh  the  sea  thrnugh  Mos- 
quito Inlet.  It  is  sometimes  called  Mostiuit'i  North  Ijii- 
goon.  It  is  continuous  southward  witn  Hillsborough 
River,  It  is  navigabh'.  anrl  abounrls  in  fish  and  oysters. 
Its  W.  bank  is  a  mass  of  oyjtcr-shells. 
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Halite.    See  Rock-Salt. 

Hall,  at  the  English  universities  of  Oxford  and  Cam- 
briilge,  an  institution  diflcring  from  a  college  chiefly  in 
being  unendowed,  or  nearly  so,  and  in  having  no  corporate 
existence.  In  former  times  the  halls  were  very  numerous, 
O.sford  alone  having  had  at  one  time  over  500,  according 
to  Anthony  i  Wood.  At  present  they  are  few  at  either 
university:  and  in  1874.  Magdalen  Hall.  Oxford,  was  ab- 
sorbed by  (the  restored)  Hertford  College.  It  is.  however, 
allowable  for  any  .M.  .\.  to  ojieu  a  new  hall,  but  the  few 
that  have  been  recently  instituted  on  this  plan  have  been, 
on  the  whole,  unsuccessful. 

Hall,  town  of  Austria,  in  the  province  of  Tyrol,  10 
miles  from  Innspruck,  and  on  the  Inn,  has  many  good  edu- 
cational and  benevolent  institutions,  and  large  manufac- 
tures of  salt  and  chemicals.     Pop.  5022. 

Hall,  town  of  Wiirtemberg,  on  both  sides  of  the  Kocher. 
Il  is  a  picturesquely  situated  town,  with  large  salt-works 
and  sugar-refineries.     Pop.  7793. 

Hall,  county  in  the  N.  E.  of  Georgia.  Area,  540  square 
miles.  It  has  rich  mineral  wealth,  gold,  silver,  and  lead, 
and  several  diamonds,  rubies,  and  other  rare  precious 
stones  have  been  found.  Corn  and  toliaceo  are  staple  prod- 
ucts. The  county  is  traversed  by  the  Atlanta  and  Rich- 
mond R.  R.     Cap.  Gainesville.     Pop.  i)G07. 

Hall,  county  of  E.  Central  Nebraska,  bounded  S.  by 
tho  Platte  River,  and  intcrseeteil  by  the  I'nion  Pacific  R.  R. 
Area,  414  square  miles.  The  interval-lands  are  very  pro- 
ductive; the  higher  lands  need  irrigation,  but  afford  good 
pasturage.     Cap.  Grand  Island.      Pop.  1057. 

Hall,  Ip.  of  Bureau  co..  111.     Pop.  1059. 

Hall,  tp.  of  Dubois  CO.,  Ind.     Pop.  2040. 

Hall,  tp.  of  Gates  CO.,  N.  C.     Pop.  778. 

Hall,  tp.  of  Anderson  co.,  S.  C.     Pop.  1240. 

Hall  (Basil),  F.  R.  P.,  F.  R.  S.  E.,  b.  in  Edinburgb, 
Scotland,  1788;  entered  the  roy;il  navy  1802:  become  post- 
captain  1817;  d.  in  the  insane  hospital  at  Haslar,  near  Gos- 
port,  ,'^ept.  11,  1844.  His  princiiial  works  arc  A  Vni/nrfe 
to  the  Went  Ctumt  of  Cored  Hint  the  (Iretil  Loo-Choo  hland 
(1818);  KxtraetH  from  a  Joiiniril  (written  on  the  Pacific 
coast  of  America,  pub.  in  Comttnhle'tt  Mi»relhuty);  Trarch 
ill  A'nrtli  Aiiierieo  (3  vols..  1S20,  a  work  which  excited  no 
small  indignation  in  Ihe  V.  S.);  Frti<imeiitn  of  Vui/a;/eif  (9. 
vols.,  1831-40,  his  best  work),  and  several  other  volumes 
of  travels. 

Hall  (CnARLES  Fhaxcis)  was  b.  in  1821  at  Rochester, 
N.  11. ;  became  a  blacksmith,  but  removed  to  Cincinnati, 
where  he  was  a  stationer  and  journalist.  He  for  a  time 
paid  great  attention  to  the  subject  of  calorie  engines.  He 
afterwards  bceanie  deeply  interested  in  the  fate  of  Sir  John 
Franklin,  and  in  1800  sailed  from  New  London  in  the  ship 
George  Henry,  Capt.  James  Buddington,  the  expedition 
being  fitted  out  chiefly  at  the  expense  of  Henry  GrinneU 
of  New  York.  Hall  remained  two  years  with  the  Esqui- 
maux, and  in  1802  returned.  He  published  his  Aretie  Hc- 
seorcliei  in  1804,  and  soon  sailed  again  for  the  N.  in  tho 
Monticcllo,  Capt.  James  Buddington.  again  at  the  expense 
of  Mr.  (irinnell.  He  remained  in  the  ]iolar  regions  until 
isil'.l,  when  he  returned,  bringing  many  undoubted  relics 
i  of  the  Franklin  |iarty.  In  1871  he  sailed  on  his  third  ex- 
pedition in  the  steamer  Polaris,  fitted  up  by  the  I'.  S.  gov- 
ernment for  polar  exploration,  (^apt.  Hall  d.  Oct.  10,  IS71, 
in  Greenland,  and  after  great  privations  and  many  dan- 
gers the  Polaris  was  abandoned,  a  portion  of  her  crew  un- 
der Capt.  Tyson  having  drifted  away  on  floating  ice,  from 
which  they'wero  rescued  by  the  steamer  Tigress  .-Viir.  30, 
1873,  after  floating  105  djiys.  The  remainder  of  the  crew 
constructed  boats,  put  to  sea.  and  were  picked  up  June  23, 
1S7.1,  by  a  whaler,  and  carricil  to  Dunilee,  .'Scotland. 

Hall  (Rev.  Chaulks  ID,  b.  in  Norlh  Carolina  Apr.  18, 
ls:il;  d.  in  Virginia  Aug.  22,  1872.  He  graduated  wilh 
high  distinclion  at  Ramlolph-Maeon  College,  and  joined 
the  Virginia  conference  of  the  Methodisl  Episcopal  Church, 
South  in  1853.  He  was  rarely  gilted  as  a  preaeher.  and 
occupied  high  positions  in  Virginia,  and  for  three  years 
was  pastor  of  Trinity  church,  Ualliinorc.  T.  0.  SiilMiciis. 

Hall  (I'liAui.KS  Hkniiv),  D.  D..  b.  at  Augusta,  Ga.,  Nov. 
ti,  1820;  Kiudicd  at  Phillips  Aeaileniy,  Andover,  Muss.,  and 
graduated  at  Vale  in  IS42;  entered  the  Protestant  Epis- 
copal ministry.  Author  of  t'omiiientiirieit  <oi  the  Cmjiclt 
(2  vols.).  Protetttoiit  Uitiinliitiii,  Spiiift  CfiriHti,  Received 
the  degree  o(  D.  1).  from  Hobart  and  Columbia  colleges. 

Hall  (DoMisirK  ArnrsTlNK),  b.  in  .Soulh  Carolina  iu 
17115;  became  1'.  i*^.  judge  of  the  .Slate  of  Louisiana  after 
its  admission  into  the  I'nion  in  1812 ;  is  prominent  as  being 
inleresled  wilh  Gen.  Jackson  in  a  violent  controversy  1815. 
D.  at  New  (Irleans,  La.,  Dec.  19,  1820. 
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Hall  (Frkderick),  M.  D.,  LL.D.,  b.  at  Grafton,  Vt., 
17S0;  graduatcid  at  Dartmouth  1S03;  was  a  tutor  there 
1804-03;  tutor  in  MiJdlcbury  College  1805-00  ;  professor 
of  natural  jihilosophy  and  mathematics  1806-24;  held  the 
chemical  prol'essorshi'ji  iu  Trinity  College,  Conn.,  and  Col- 
umbian Collese,  D.  C,  and  the  presidency  of  Mt.  Hope 
College,  Md.  "D.  at  Peru,  111.,  July  2",  1843. 

Hall  (GounoN),  one  of  the  first  missionaries  of  the  A.  B. 
C.  F.  H.,  was  b.  in  Tolland.  Hampden  co.,  Mass.,  Apr.  8, 
1784,  and  graduated  at  Williams  College  in  ISOS  with  the 
first  honors.  Ho  studied  theology  at  Andover ;  was  or- 
dained, and  set  ai>art  to  the  foreign  missionary  work  with 
his  brethren  and  colleagues,  Messrs.  Nott,  Rice,  Judson, 
and  Newell,  Feb.  0,  1812,  at  Salem,  and  in  the  same 
month  sailed  on  his  mission  to  India.  He  reached  Cal- 
cutta in  August  of  the  same  year,  but  the  East  India  Co. 
refused  to  allow  him  and  his  fellow-missionaries  to  remain. 
After  having  been  subjected  to  the  greatest  embarrassments 
through  the  arbitrary  measures  of  the  government,  during 
all  of  which  he  never  lost  his  self-possession  and  dignity, 
he  succeeded  in  getting  a  foothold  in  Bombay,  where  he 
labored  for  thirteen  years  with  absorbing  devotion  and 
great  success.  I),  of  cholera  Mar.  20,  lS2fi.  He  published 
several  tracts  an<l  volumes  on  the  missionary  work,  and  re- 
vised the  Mahratta  New  Testament. 

Hall  (GdRnoN),  D.  D.,  b.  at  Bombay,  India,  Nov.  4, 182.'! ; 
graduated  at  Yale  College  in  1843,  and  at  Yale  Divinity 
.School  in  1847  :  was  a  tutor  in  Y'ale  College  1S46-4S ;  was 
ordained  at  AVilton,  Conn.,  in  184S,  And  in  18,i2  became 
pastor  of  the  Edw.ards  church  (Congregational)  in  North- 
ampton, Mass. 

Hall  (IIiland),  LL.D.,  was  b.  at  Bennington,  Vt.,  July 
20,  179o,  the  son  of  a  farmer.  He  was  admitted  to  the  bar 
in  1810  ;  served  in  the  Vermont  legislature,  and  became 
St.ate's  .attorney;  was  a  member  of  Congress  1833-43;  a 
judge  of  the  suprcmecourt  of  Vermont  four^'ears;  second 
comptroller  of  (he  V.  S.  treasury  ISJO;  land  commissioner 
of  California  1831-51;  governor  of  Vermont  1S5S-60. 
Published  Ilintori/of  Vermont  (1868),  and  has  held  various 
prominent  offices. 

Hall  (James),  b.  at  Philadelphia  Aug.  10,  1793;  served 
1812-lS  in  the  army  on  duty  on  the  northern  frontier,  and 
in  the  expedition  of  Decatur  against  Algiers;  became  in 
1820  a  lawyer  and  editor  at  Shawneetown,  111.;  was  four 
years  public  prosecutor,  and  three  years  judge  of  a  Slate 
circuit  court;  removed  to  Vandalia  ;  was  four  years  State 
treasurer,  and  was,  also  a  successful  lawyer  and  editor 
there;  went  in  1833  to  Cincinnati,  where  he  edited  the 
M''rslcrn  Monthlij  Magnzinc  1833-37;  was  a  bank  president 
1S53-65.  D.  at  Cincinnati  July  5,  1808.  Author  of  Let- 
ters frnm  the  irc»(  (182!)),  Legemh  vf  the  !!'<;«(  (1832),  The 
Snlriicr's  Bride,  via.  (\ii-2).  The  Harpe's  Head  (\SS3).  Tales 
of  the  Border  (1835),  Stntlsties  of  the  West  (1836),  Life  of 
iV.  n.  Harrison  (1S36),  Jlistori/  of  the  Indian  Tribes  (3 
folio  vols.,  1838,  written  jointly  with  T.  L.  McKenny; 
original  ]irice  S120),  Notes  on  the  M'cslern  Slates  (1839), 
The  Wilderness  and  the  Warpath  (1845),  Li/c  of  Thomas 
Poseif  (1S4C}.  Romanee  of  Western  History  (1857),  Works 
(4  vols.,  1853-56). 

Hall  (James),  LL.D.,  b.  at  Hingham,  Mass.,  Sept.  12, 
1811 ;  studied  under  Amos  Eaton  in  the  Polytechnic  Insti- 
tute of  Troy,  N.  Y.,  1831-36  ;  became  in  1837  one  of  the 
State  geologists  of  New  York,  and  in  1843  was  appointed 
State  palaeontologist,  a  position  which  ho  holds  in  1S75; 
has  long  been  professor  of  geology  in  the  Polytechnic  In- 
stitute of  Troy,  N.  Y'.  Among  his  published  works  are 
annual  reports  (1838-41)  upon  the  .State  geological  sur- 
vey ;  a  volume  (1  843)  of  the  jVn(ii;-<i;  Histori/  of  Nem  Yorh-, 
published  by  the  State;  five  large  volumes  (1847-75)  upon 
the  Palnou'tolor/i/  nf  NcLD  York  (to  be  finished  in  7  vols.), 
besides  many  papers,  reports,  etc.  upon  geology  (dynamical 
and  descriptive)  and  palaeontology.  He  was  appointed  in 
1855  State  geologist  of  Iowa,  and  afterwards  served  upon 
the  State  survey  of  "Wisconsin,  and  has  done  much  work 
upon  the  U.  S.  surveys  in  the  far  West.  Is  a  member  of 
many  learned  societies  at  home  and  abroad. 

Hall  (James  Crowhill),  M.  D..  was  b.  in  Alexandria. 
Va.,  Jan.  10,  1805;  graduated  M.  D.  in  the  University  of 
Pennsylvania  1827,  and  opened  an  office  next  ye,ar  in 
Washington,  D.  C.  In  1832  he  w.as  elected  professor  of 
surgery  in  the  Columbian  Medical  College.  He  has  not 
written  much  professionally,  but  has  long  held  connection 
with  the  charitable  institutions  of  the  district,  of  which 
he  is  one  of  the  leading  practitioners.         Paul  F.  Eve. 

Hall  (John),  D.D..  of  Scottish  descent,  b.  in  the  county 
of  Arm.agh,  Ireland.  July  31,  1820;  entered  Belfast  College 
at  the  age  of  thirteen  ;  repeatedly  won  the  Hebrew  prize; 
was  licensed  to  preach  in  1849,  going  as  a  missionary  into 
the  W.  of  Ireland  ;    in  1852  became  pastor  of  the  First 


Presbyterian  church  in  Armagh,  and  in  1858  was  called  to 
the  church  of  St.  Mary's  Abbey,  now  Rutland  Square,  in 
Dublin.  By  royal  appointment  he  was  commissioner  of 
education  for  Ireland.  In  1867  he  came  as  a  delegate  from 
the  Presbyterian  Church  in  Ireland  to  the  Presbyterian 
churches  in  the  U.  S.,  and  soon  after  returning  to  Lis 
native  land  was  summoned  by  cable  telegram  to  take  charge 
of  the  Fifth  Avenue  (lyth  street)  Presbyterian  church  in 
New  Y'ork,  over  which  he  was  installed  Nov.  3,  1867.  In 
1875  a  splendid  church  edifice  was  erected  for  him  on  the 
corner  of  Fifth  Avenue  and  55th  street.  As  a  clergyman 
he  magnifies  his  office  and  emphasizes  the  great  facts  and 
doctrines  of  the  gospel.  His  habit  is  carefully  to  write  his 
sermon,  and  then  leave  the  manuscript  behind  him.  He 
has  published  Family  Prayers  far  Four  Weeks  (1S6S), 
Papers  for  Home  Reading  (1871).  Questions  of  the  Day 
(1873),  and  God's  Word  through  J'reaehing  (1875).  This 
last  volume  comprises  the  lectures  on  the  Lyman  Beccher 
foundation  delivered  before  the  students  in  the  theological 
department  of  Y'ale  College.  R.  D.  Hitchcock. 

Hall  (.TonN  E.),  brother  of  James  (1793-1S68),  b.  1783; 
was  educated  at  Princeton,  N.  J. ;  became  in  1805  a  lawyer 
of  Baltimore,  .and  soon  was  made  professor  of  rhetoric,  etc. 
in  the  University  of  Maryland;  was  a  Federalist;  edited 
the  Am.  Laic  Journal  1808-17  ;  the  Portfolio,  Philadelphia, 
1816-27;  the  Philatleiphia  Souvenir  1827 .  Author  of  .Vc- 
moirs  of  Anaereon,  Memoirs  of  Eminent  Persons  (1827), 
Praetiee  and  Jurisdietionof  the  Court  of  Admiralty  (1809), 
etc.     D.  June  11,  1S29. 

Hall  (.TosEPn),  D.  D.,  "the  Christian  Seneca,"  b.  at 
Ashby-de-la-Zouch,  Leicestershire,  July  1,1574;  became 
a  fellow  of  Emmanuel  College,  Cambridge,  1595  ;  dean  of 
Worcester  1617;  went  in  1618  to  the  Synod  of  Dort;  was 
consecrated  bishop  of  Exeter  1627;  translated  to  Norwich 
1641  ;  was  imprisoned  for  six  months  in  the  Tower  by  the 
Puritans  1642  ;  and  d.  at  Heighham,  Norfolk,  Sejit.  8, 
1656.  He  was  a  man  of  great  wisdom,  piety,  and  modera- 
tion. His  principal  works  are  Mnndus  alter  et  idem  (1607), 
Contemplations  (1612-15,  on  the  Old  and  New  Testaments), 
Yirqidemiarnm  Liber  (1597-98,  a  collection  of  satires), 
Epi'stlei  (1608-11).  Explieation  of  Hard  Te.ets  (1633-31), 
Christian  Meditations  (1640),  one  of  his  best  works;  also 
an  autobiography  and  other  writings. 

Hall  (Dr.  Lyman),  a  signer  of  the  Declaration  of  Inde- 
pendence, b.  in  Connecticut  1725,  graduated  at  Yale  Col- 
lege 1747;  settled  near  Sunbury,  Ga.,  in  1752;  was  elected 
a.  delegate,  and  then  a  member,  to  Congress  from  Georgia 
1775-79,  and  in  1783  made  governor  of  that  State.  He 
was  in  person  tall  and  well-proportioned,  with  easy  man- 
ners and  dignified  deportment,  and  by  nature  was  of  a  warm 
and  enthusiastic  disposition.  D.  iu  Burke  co.,  Ga.,  Oct. 
19,  1790.  Paul  F.  Eve. 

Hall  (Marshall),  M.  D.,  b.at  Basford,  Notts,  in  1790  ; 
passed  M.  D.  at  Edinburgh  in  1812;  studied  on  the  Conti- 
nent: settled  at  Nottingham  in  1815,  and  attained  a  large 
practice,  and  removed  in  1S26  to  London.  D.  at  Brighton 
Aug.  11,  1857.  Dr.  Hall's  oljscrvations  in  clinical  medi- 
cine and  the  physiology  of  the  nervous  system,  and  his 
well-known  method  for  the  restoration  of  asphyxiated 
patients,  placed  him  in  the  front  rank  of  the  medical  men 
of  the  present  century.  Author  of  Itia'/nosis  (1817) ;  Med- 
ieal  Essays  (1824);  The  Circulation  <,f  the  Blood  (1831); 
The  J^^errous  System  (1836)  ;  Theory  and  Praetiee  of  Medi- 
cine (1837);  Theory  of  Convulsive  Diseases  (1848);  and 
various  scientific  and  other  papers. 

Hall  (Nathaniel),  b.  in  Mcdford,  Mass.,  Aug.  13, 1805; 
was  destined  for  a  business-life;  entered  a  store  in  Boston 
at  the  age  of  sixteen,  then  an  insurance  office  as  secretary ; 
at  twenty-four  devoted  two  years  to  preparation  for  the 
study  of  divinity  ;  entered  the  school  at  Cambridge  1831 ; 
graduated  in  1834  and  was  ordained  Unitarian  minister  of 
the  First  parish  in  Dorchester  1835.  Mr.  Hall  was  the  au- 
thor of  about  thirty  published  discourses.  He  was  an  ear- 
nest abolitionist,  a  warm  philanthropist,  a  broad  thinker, 
and  a  devoted  pastor.  He  received  from  Harvard  College 
the  honorary  degree  of  A.  M.     D.  Oct.  19,  1875. 

0.  B.  Frotiiixgham. 

Hall  (Nathan  K.)  was  h.  at  Marcellus,  Onondaga  co., 
N.  Y.,  Mar.  28,  1810  ;  studied  law  with  Jlillard  Fillmore, 
and  in  1832  became  his  partner  at  Bufl'alo,  N.  Y'.;  held  va- 
rious important  State  offices;  was  a  member  of  Congress 
1847-49;  U.  S.  postmaster-general  1850-54;  and  a  judge 
of  the  U.  S.  district  court  for  Western  New  York.  D.  Mar. 
2,  1874. 

Hall  CRcv.  Newman).  LL.B.,  b.  in  1816;  graduated 
B.  A.  and  LL.B.  at  the  University  of  London,  winning  a 
law-scholarship  ;  was  1842-54  a  Congregational  pastor  in 
Hull,  and  in  1854  became  minister  of  Surrey  chapel.  Black- 
friars'  road,  London ;  after  the  war  of  1861-65  visited  the 
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0.  S.  for  the  purpose  of  allaying  the  popular  bitterness 
towards  Great  Dritain  ;  author  oi  Homeward  Bomid,  Nalet 
of  a  Jiinnitry  from  Liverpool  to  St.  Louit,  Pilf/ri/n  Soiigt, 
anJ  other  worlis. 

Hall  (Uoukiit),  M.  A.,  b.  at  Arnsby,  Leicestershire,  Eng- 
land, May  1!,  170t,  the  son  of  a  Baptist  prcaclicr,  was  dis- 
tinguished in  childhood  for  precocity  of  intellect;  was  edu- 
cated at  the  liristol  College  and  at  King's  College,  Aber- 
deen, where  he  passed  M.  A.  with  first  honors  17S4.  Ilo 
served  as  a  tutor  in  the  Bristol  Academy,  and  was  also 
assistant  pastor  of  the  Broadmcad  Baptist  chapel;  took  a 
pastorate  at  Cainbrid;,'e  1791;  was  several  limes  between 
1804  and  1SI17  temporarily  insane  by  reason  of  his  severe 
sufferings,  for  ho  had  a  large  renal  calculus:  was  pastor  of 
a  church  in  Leicester  1807-2C;  and  then  again  pastor  of 
the  Broadmcad  chapel,  Bristol,  until  his  death,  Feb,  21, 
1831.  Mr.  Hall  was  one  of  the  first  of  English  preachers, 
a  man  of  thorough  sincerity,  broad  and  generous  princi- 
ples, and  active  charity,  lie  published  i)olitical  tracts  of 
liberal  tendencies;  opposed  .Socinianisni  and  the  so-called 
close  communion  ;  and  published  many  sermons,  reviews, 
lectures,  etc.  llis  Workt,  with  a  memoir  by  Olistiiis 
GnEGOHY,  were  published  in  G  vols.,  1S31-33. 

Uall  (Samuel  CAnTEft),  b.  at  Topsham.  Devonshire,  in 
1800  :  studied  law  and  entered  upon  his  literary  career  as 
a  parliamentary  reporter  for  the  London  Times.  In  1821 
he  established  the  .Imii^^,  an  illustrated  annual,  and  has 
since  edited  many  illustrated  books:  as,  for  iust.ance.  Hook 
of  Gema,  Briliih  ISallulls,  Buroninl  Units,  Ircloml,  etc. 
He  has  been  the  editor  of  the  London  Art  .Journal  since 
1839.  Ilis  Trials  of  Sir  Jasper  (1873),  a  temperance  poem, 
proved  very  popular. — In  1S2-1  he  married  Anna  Matiia 
FiEi.DiNO,  b.  at  l>ublin  in  1805,  who,  besides  assisting  him 
in  many  of  his  literary  undertakings,  has  achieved  a  lite- 
rary name  of  her  own  by  her  Skefrhes  of  Irish  Charartrr 
(1828),  Li<ihls  and  Shadoics  of  Irish  'Character  (1S38), 
Stories  of 'Irish  Peasantri/  (1840),  The  Burenncer  (1832), 
Unrle  Horace  (1S3S),  etc.  She  has  also  written  two 
dramas — The  French  liefn^jee  and  The  Groves  of  Blarnci/. 

Uall  (.Sami'el  Read)  was  b.  at  Croydon,  N.  H.,  Oct. 
27,  1705:  began  in  1814  to  teach  at  Ilumford,  Me.,  and  in 
1822  at  Fitcliburg,  Mass.  From  1S23  to  1830,  at  Concord, 
Vt.,  where  he  was  a  Congregational  missionary,  ho  eon- 
ducted  a  school  for  teachers,  founded  by  himself,  the  first 
school  of  the  kind  in  the  U.  S.  In  1827  he  assisted  in  or- 
ganizing the  American  Institute  of  Instruction.  In  1S30 
he  became  principal  of  the  English  department  of  I'hillips 
Academv,  Andover;  taught  in  a  teachers'  seminary  at  I'ly- 
mouth.  N.  II.,  1837-10;  at  Craftsbury,  Vt.,  ]840-l(i;  and 
afterwards  removed  to  Bennington,  Vt.  He  has  published 
several  works,  chiefly  educational. 

Hall  (AV'iii.Ann)  was  b.  at  Westford,  Mass..  Dec.  24, 
1780,  and  gradu;itcd  .at  Harvard  in  1790.  In  1803  ho  was 
admitted  to  the  New  Hampshire  bar.  but  soon  removed  to 
Dover,  Del.:  was  secretary  of  state  for  Delaware  1811-14, 
and  again  in  1821  ;  was  a  member  of  Congress  1817-21  ; 
and  in  1823  became  U.  S.  district  judge  for  Delaware.  Ilo 
also  held  other  prominent  public  ofliccs.  In  1829  he  pub- 
lished the  revised  6t.atutcsof  the  State.     D.  May  10,  1875. 

Hall  (Wii.i.iAM  W.).  M.  D.,  b.  at  Paris,  Ky.,  in  1810; 
graduated  at  Centre  College  1830,  and  took  his  medical 
degree  at  Transylvania  L^niversity  183(i ;  practised  medi- 
cine fifteen  years  in  the  South;  removed  to  Xew  Vork  ; 
began  in  1854  to  publish  Halt's  Journal  of  Ifratth,  which 
has  hacl  a  wide  circulation.  Author  of  Health  hi/  ilnod 
I.trinr/ nnil  other  works  on  hygiene;  Cholera,  Bronchitis, 
and  kindred  Dinrates  (1S53),  etc.     D.  Jtay  10,  1870. 

Hall  (Willis),  b.  at  Granville,  N.  Y.,  Apr.  1,  1801; 
graduated  at  Yale  1824;  studied  law  in  New  York  anri  at 
Litcbticld,  Conn. :  was  admitted  to  the  bar  1827  :  practiscfl 
in  Mobile,  Ala.,  1827-31,  in  Xew  Vork  1831-38;  was  in 
the  assembly  18l'.7  and  1842;  attorney-general  of  New 
York  1838;  was  for  a  lime  lecturer  in  the  Saratoga  Law 
School;  resumed  practice  in  New  York;  retired  in  1848 
from  professional  and  political  life.     D.  .Inly  11,  1808. 

Hal 'lam  (A  urn  in  IlENRv).son  of  the  historian  Hallam, 
h.  in  London  Feb.  1,  isll;  was  educated  at  Eton  and 
Trinity,  Cambridge,  where  he  passed  B.  .\.  in  1832;  sturlied 
law  in  the  Inner  Tem]>lc  in  1832;  went  to  (Jermany  [or  his 
health,  and  d.  at  Vienna  .Sept.  15,  1833.  Ho  is  memorable 
as  the  suitject  of  Tennyson's  In  Mrmorinm.  A  volume  of 
bis  writings  in  prose  and  verso  appeared  in  1802. 

Hallam  (Henhy).  LL.D,,  D,  C,  L.,  F.  I1.S„  h,  at  Wind- 
sor, Kiig.,  in  1777:  was  educalerl  at  Eton  and  Oxford,  and 
studied  law.  llis  early  contributions  fo  the  /'^dinlntrtfh  He- 
view  (1802  srq.)  gavo  him  a  wide  fame  us  a  liberal  thinker 
and  able  writer.  His  principal  works  are  Knrope  dnn'nif 
the  Middle  Aijes  (1818);  Constitutional  llistori/  of  /Cn-ilaii'd 
(1827) ;   Introduction  to  the  Literature  if  Kuro'pe  (IS37-39); 


Literary  Ettat/t  and  Charactera  (1852).     D.  at  Pcnshttrst 
Jan.  21,  1859. 

Hal'lc,  town  of  Prussia,  in  the  province  of  Saxony,  on 
the  Saalc.  It  has  some  raanufacturcs  of  hartlwarc,  wool- 
lens, and  starch,  and  very  extensive  salt-works.  The 
vicinity  is  rich  in  salt-springs,  and  the  inhabitants  around 
these  springs  (the  so-called  llalloren),  who  are  employed  in 
the  manufacture  of  salt,  form  a  jicculiar  race  in  features, 
character,  and  customs:  they  are  supposed  to  be  of  Wcnd- 
ish  or  Celtic  origin.  Hiimlel,  the  composer,  was  b.  in  ILilIe 
in  ICSJ.  The  university  (Ibundcd  in  1G94),  with  which 
that  of  Wittenberg  (founded  in  1502)  was  united  in  1817, 
has  ranked  high,  especially  in  theology.  Gcsenius  was  one 
of  its  professors  from  1810  to  1842.  In  his  time  there  were 
1300  students,  subsequentiv  less  than  COO;  and  now  again 
(1875)  more  than  1000.     Pop.  52,039. 

Hal'leck  (Fitzgkeenk),  an  American  poet,  was  b.  at 
Guilford,  Conn.,  July  8,  1790.  His  mother  was  a  descend- 
ant of  the  missionary  John  Eliot.  He  studied  in  the 
academy  of  his  native  town,  and  in  1811  became,  and  long 
remained,  a  clerk  in  the  house  of  Jacob  Barker  of  New  York. 
Was  afterwards  (1824-49)  emi)loyed  by  J.  J.  -Vslor,  who 
named  him  a  trustee  of  the  Astor  Lilirary.  In  1849  re- 
turned to  Guilford,  Conn.,  where  he  d.  Nov.  19,  1807.  He 
was  never  married,  and  in  the  latter  part  of  his  life  was  a 
Roman  Catholic.  The  best  known  of  his  poems  are  T'lri- 
li^ht,  first  printed  in  1S18  in  the  New  York  Eveninf/  Post ; 
that  on  the  death  of  his  friend,  J.  R.  Drake,  which  ap- 
peared in  1820;  I'annif  (1819;  enlarged  1821),  his  longest 
production  ;  Almeiclc  Castle,  Marco  Bozzaris,  and  Burns 
(1827).  His  yo"n(/ -ImeriVn  api>earcd  in  1804.  The  Croaker 
Papers  (1810),  by  himself  and  his  friend  Drake,  were  first 
published  in  a  complete  edition  in  1800.  (See  his  Life  by 
J.  G.  Wilson,  1809.) 

Hallcck  (Henry  Wageii),  LL.D.,  b.  at  AVaterville, 
Oneida  co.,  N.  Y.,  Jan.  10,  1S15  ;  graduated  at  West  Point 
Military  Academy  July  1,  1839,  entered  the  army  as  second 
lieutenant  of  engineers,  being  retained  at  West  Point  as 
assistant  professor  of  engineering  till  ,Iunc,  1840,  and  for 
a  year  subsecjucntly  was  assistant  to  a  board  of  engineers 
at  Washington,  D.  C,  during  which  time  he  prepared  a 
work  on  Bitumen,  its  Varieties,  Properties,  and  Uses.  From 
Washington  he  was  transferred  as  assistant  in  charge  of 
the  construction  of  fortifications  in  New  York  harbor,  where 
he  remained  till  1846,  except  while  absent  in  1845  on  a  tour 
of  examination  of  public  works  in  Europe.  On  his  return 
he  delivered  a  course  of  twelve  lectures  on  the  science  of 
war  before  the  Lowell  Institute  at  Boston,  which  were  pub- 
lished in  1840  under  the  title  of  Elements  of  Military  Art 
and  .S'emicc,  a  second  edition  of  which,  with  large  additions, 
including  notes  on  the  Mexican  and  Crimean  wars,  was 
issued  in  1801,  and  largely  used  as  a  manual  during  the 
civil  war.  E;irly  in  the  Jlexican  war  lie  was  sent  to  the 
Pacific  coast,  where  he  bore  an  influential  part  in  military 
operations  and  in  the  civil  government  there  up  to  the 
time  that  California  was  admitted  as  a  State  of  the  Union. 
Becoming  deeply  inlcrestcd  in  the  fortunes  of  that  new 
State,  he  left  the  army  by  resignation  in  Aug.,  1854,  and 
devoted  himself  to  the  practice  of  law,  continuing  as  director- 
general  of  the  New  Almaden  quicksilver-mine,  which  po- 
sition he  had  held  since  1850.  Early  in  1801,  at  the  solici- 
tation of  Lieut. -Gen.  Scott,  Gen.  Halleck  was  appointed 
major-general  of  the  regular  army,  and  assigned  to  the 
command  of  the  department  of  the  Missouri,  embracing 
the  States  of  Missouri,  Iowa,  Minnesota,  Wisconsin,  Illinois, 
Arkansas,  and  Western  Kentucky.  On  assuming  this  com- 
mand he  immediately  ajiplied  his  military  knowledge  and 
administrative  powers  to  the  organization  of  the  chaotic 
masses  in  his  department  ami  to  the  reform  of  existing 
abuses.  In  Mar.,  1802,  the  departments  of  Kansas  and 
Ohio  were  added  to  Ilallcek's  command,  the  whole  con- 
stituting the  department  of  the  Mississippi,  including  tho 
territory  between  tho  Alleghany  and  the  Rocky  .Moun- 
tains. After  the  battle  of  Shiloh.  Halleck  look  the  field, 
and  after  reorganizing  and  recruiting  his  forces  moved  on 
Corinth  by  slow  and  regular  np|>ronchcs,  so  thai  it  was  not 
until  May  27  that  his  army  appeared  before  that  fortified 
city,  to  which  strr>ngholil  the  army  of  Gen.  Beauregard  had 
fallen  back,  .\ctivc  preparations  were  made  by  Halleck  on 
the  28th  and  29th  for  an  attack,  but  on  tho  morning  of  tho 
30th  it  was  found  that  Beauregard  had  evncualeil  this 
stronghold  during  tho  previous  night,  nnd  Corinth  wns 
occupied  without  resistance.  After  the  campaign  of  Cor- 
inth, Halleck  wns  called  to  Washington  as  general  in-ehicf, 
and  exercised  that  command  until  the  grade  of  lieutenant- 
general  was  revived.  He  then  continued  under  assignment 
as  chief  of  stalT  of  iho  army  until  transferred  to  the  com- 
mand of  the  military  division  of  the  James  in  .Apr,,  1805. 
Upon  the  termination  of  the  war.  Halleck  was  ordereil  to 
the  military  division  of  the  Pacific,    assuming  command 


768 


HALLELUJAH— HALLUC. 


Aug.,  1805,  and  Mar.,  1869,  was  transferred  to  that  of  the 
South,  which  he  retained  till  his  death,  which  occurred  at 
Louisville,  Ky.,  Jan.  0,  1S72.  Degrees  of  A.  M.  and  LL.D. 
conferred  by  Union  College,  N.  Y.  Among  the  more  im- 
portant of  (Jen.  Ilalleck's  published  works  may  be  men- 
tioned his  great  treatise  on  International  Laio,  or  Rules  licij- 
ulntinq  tin:  Infercourtie  of  States  in  Pvnre  and  War,  and  a 
translation  of  Jomini's  Vic  Politique  et  MHitairedeNapoleon. 

G.  C.  Simmons, 
Hallelu'jah  [Hcb..  "  Praise  ye  the  Lord  !"].  also  writ- 
ten Alhlnia  (from  the  Gr.  ' A.\Kri\ovia) .  an  ancient  formula 
of  praise,  universally  adopted  by  the  Christian  churches  as 
a  doxology. 

Harier,  von  (Albrecht),  M.  D.,  F.  R.  S.,  the  father 
of  the  science  of  ])hysiology,  was  b.  at  Berue  Oct.  IS.  170S  ; 
studied  ilivinity  at  TUbingen,  medicine  under  Boerhaave 
at  Leyden,  and  mathematics  with  the  Bernoulli  family  at 
Bale  ;  made  a  botanical  exploration  of  the  Alps  with  Ges- 
ner ;  practised  medicine  W"'h  great  ajiplause  at  Berne  1729- 
36  ;  held  imjiortant  jirofessorships  at  (Jottingen  1736-53, 
declining  calls  to  several  of  the  most  renowned  universities 
of  Europe  :  became  physician  to  thekingof  England  1729  ; 
retired  to  private  life  in  Berne  1753.  D.  Dec.  12,  1774. 
He  was  a  voluminous  writer  on  physiology,  anatomy,  bot- 
any, surgery,  and  practical  medicine  ;  author  of  several 
romances  and  poems,  and  of  an  almost  incredible  number 
of  reviews  and  scieutifie  papers.  His  hypotheses  were  often 
short-lived  and  inadequate,  but  admirable  for  tlieir  scien- 
tific spirit,  and  for  the  great  stimulus  which  they  gave  to 
physiological  study  throughout  Eurojie. 

Hal'lettsville,  iiost-v.,  cap.  of  Lavaca  co.,  Tex.  It 
has  1  weekly  newspaper.     Pop.  431. 

Hal'ley  (EnMusn),  LL.D.,  F.  R.  S.,  an  eminent  astron- 
omer, b.  at  Haggerston,  near  London,  Nov.  8,  1656;  was 
educatedat  Queen's  College,  Oxford,  where  he  chiefly  studied 
mathematics,  physics,  and  astronomy;  published  in  1675 
a  method  for  finding  nphelia  and  planetary  eccentricities  ; 
was  in  St.  Helena  1676-78,  cataloguing  the  southern  stars; 
discovered  in  1680  the  great  comet  which  bears  his  name 
while  travelling  on  the  Continent;  became  a  captain  in  the 
royal  navy  1699.  and  conducted  expeditions  to  observe  the 
variations  of  the  magnetic  needle  ;  became  Savilian  pro- 
fessor at  Oxford  1703,  a  position  which  had  previouslj'  been 
refused  him  on  account  of  his  alleged  infidelity  ;  was  made 
secretary  of  the  Royal  Society  1713,  and  astronomer-royal 
1720.  Halley  was  a  friend  and  collaborator  of  the  great 
Newton,  and  a  member  of  many  learned  societies,  and  one 
of  the  ablest  physicists  of  his  time.  D.  rear  Greenwich 
Jan.  25.  1742. 

Halley's  Comet.     See  Comet. 

Hariiwell  (James  Oncn.VRD),  F.  R.  S.,  b.  at  Chelsea, 
England,  June  21,  1820  ;  studied  for  a  time  in  Cambridge, 
and  in  1839  began  his  great  work  of  the  editing  and  publi- 
cation of  old  English  authors  and  MS.  texts.  He  has 
produced  nn  incredible  numljcr  of  works,  many  of  them 
original.  Among  these  are  Shakspcariana  ( 1841) ;  A  IHfitory 
of  FreemaHonry  (1842)  ;  Dictionary  of  Provincial  and  Ar- 
chaic Wordu  (1844-45);  and  many  volumes  of  Shak- 
spearian  literature,  including  a  Life  tf  Shahnpearc  (1845). 
Hal'Iock,  post-tp.  of  Peoria  CO.,  III.  Pop.  1094. 
Hallock  ((TEnAnr)),ason  of  Rev.  Moses  Hallock,  wash, 
at  Plaiiilicld,  .Mass.,  Mar.  18,  1800,  and  graduated  in  1819  at 
Williams  College.  He  was  for  a  time  a  teacher  of  German 
and  Hebrew.  In  1824  he  founded  the  Boston  Telegraph  ; 
in  1827  became  one  of  the  proprietors  of  the  New  York 
Obnrrver  ;  and  from  1828  to  1861  was  one  of  the  owners 
and  editors  of  the  New  York  Journal  of  Commerce.  This 
paper  in  182S  stationed  a  vessel  off  Sandy  Hook  so  as  to 
get  the  earliest  European  news  from  inward-bound  vessels, 
and  in  1S28  its  proprietors  established  ahorse-express  from 
Philadelphia,  which  enabled  them  to  give  the  Congressional 
news  a  day  sooner  than  any  other  New  York  newspaper. 
Mr.  Hallock  was  liberal  in  the  support  of  religious  and 
benevolent  institutions,  was  strongly  conservative  in  poli- 
tics, and  was  one  of  the  founders  of  the  Southern  Aid  So- 
ciety, a  home-missionary  organization. 

liallock  (MoSEs).  b.  at  Brookhavcn,  L.  I.,  Fi-1).  16. 
1760;  graduateil  at  Yale  in  1788.  He  was  in  1792  settled 
over  a  Congregational  church  in  Plainficld,  Mass.,  where 
he  remaineil  till  his  death.  He  was  a  man  of  nol^ly  pure 
character,  and  was  distinguished  as  an  instructor  of  young 
men  for  the  ministry.  One  of  his  students  was  the  after- 
wards famous  John  Brown  of  Ossawatomie.  D.  July  17, 
1837.  (See  his  Life  by  W.  A.  Hallock,  D.  D.)— His'bro- 
ther,  Jeremiah  Hallock  (b.  Mar.  13,  1738;  d.  June  23, 
1826),  was  a  famous  minister  of  West  Sirasbury,  Conn. 
His  Life,  by  Cyrus  Yale,  was  published  in  1838. 

Hallock  (William  Allen).  D.D..  b.  in  1794  at  Phxin- 
field,  Mass.,  a  son  of  Rev.  Moses  Uallock.     He  gradu- 


ated at  Williams  College  in  1819  with  the  highest  honors, 
and  studied  theology  at  Andover.  In  1822  he  became 
agent  tor  the  New  England  Tract  Societj',  and  in  1825, 
when  the  American  Tract  Society  of  New  York  was  or- 
ganized, he  became  its  corresponding  secretary.  His  life- 
work  has  been  that  of  the  society  itself,  thousands  of 
whftse  publications  ho  has  carried  through  the  press,  a 
work  of  peculiarly  arduous  character  from  the  varied  theo- 
logical opinions  of  the  supporters  of  the  society.  In  ad- 
dition, besides  his  laborious  work  as  secretary,  he  has  |)ub- 
lished  Lives  of  Harlan  Page,  Justin  Edwards,  and  Moses 
Hallock;  also  the  Mountain  Miller  and  other  well-known 
tracts  and  sketches. — Mrs.  M.  A.  Hallock,  wife  of  the 
preceding,  was  b.  in  ISIO  at  Ilowe,  Mass..  and  early  re- 
moved with  her  father,  a  Mr.  Ray,  to  Norwich,  N.  Y.  Her 
first  husband,  a  Mr.  Lalhrop.  d.  in  1854,  and  she  after- 
wards commenced  authorship  to  obtain  means  for  the  sup- 
port of  her  children.  Her  writings  for  the  young  are  highly 
esteemed.  They  are  published  by  the  American  Tract  So- 
ciety, of  whose  secretary  she  subsequently  became  the  wife. 
Halloueen',  or  All  Hal'lows'  Eve,  the  night  of 
Oct.  31 — /.  e.  the  eve  of  All  Saints'  or  All  Hallows'  Day, 
which  is  the  first  day  of  November.  The  word  hallow  is 
the  Anglo-Saxon  halir/  and  the  German  heilige  ("holy," 
"  sacred,"  etc.),  nearly  equivalent  to  the  Latin  sanctus,  from 
whence  comes  our  word  saint.  AH  Saints' (All  Hallows'  or 
All  Hallow  Tide)  Day  takes  its  origin  from  the  conversion 
in  the  seventh  century  of  the  Pantheon  at  Rome  into  a 
Christian  placeof  worship,  and  its  dedication  to  the  Virgin 
and  all  the  martyrs.  First  celebrated  on  the  1st  of  May, 
the  date  was  subsequently  Changed  to  November  1st.  and 
under  the  designation  of  "  Feast  of  All  Saints  "  set  apart  as 
a  general  commemoration  in  thoir  honor,  and  as  such  re- 
tained by  the  Anglican  and  American  Episcopal  churches, 
the  collect  for  which  su])plicates  for  "grace  so  to  fitllow 
Thy  blessed  saints  in  all  virtuous  and  godly  living."  etc. 
On  that  day  it  is  a  custom  of  Roman  Catholic  countries 
(still  practised  in  Louisiana)  to  visit  the  cemeteries  for  de- 
votions or  for  laying  floral  tributes  on  the  graves  of  rela- 
tives. But  the  "Halloween"  has  nothing  churchly  about 
it,  and  seems  to  be  a  relic  of  pagan  times,  or  perhaps  of 
mediieval  superstitions,  which  regard  it  as  the  time  of  all 
others  when  supernatural  influences  prevail,  and  which  set 
apart  the  night  for  a  universal  walking  abroad  of  spirits 
both  of  the  visible  an<l  invisible  world;  for  on  this  mystic 
evening  it  was  believed  that  even  fhe  human  spirit  might 
detach  itself  from  the  body  and  wander  abroad.  Halloween 
seems  clearly  allied  to  the  ''Walpurgis  Night"  of  the  Ger- 
mans, the  witch-festival  or  assembling  of  evil  spirits  on  the 
summit  of  the  Brocken  in  the  Ilartz  Mountains  on  the  eve 
of  the  1st  of  May — tlie  day,  as  already  noticed,  dedicated 
to  the  Christian  martyrs  or  saints.  The  Walpurgis  legend 
being  almost  coeval  and  early  associated  with  the  latter 
day,  it  is  probable  that  in  England  the  transference  of  the 
festival-day  to  the  1st  of  November  carried  with  it  the 
superstitions  attributed  to  its  preceding  night.  Practically, 
so  far  as  it  is  recognized  at  all,  as  it  is  stil!  in  Great  Britain 
and  in  some  of  our  own  States  where  church  usages  and 
traditions  survive  (e.  g.  Maryland  and  Virginia),  it  is  de- 
voted to  sports  and  practical  jokes.  Nuts  and  apples  are 
in  requisition,  the  former  giving  the  name  "Nutcrack 
Night"  to  Halloween  in  the  S.  of  England.  They  are  not 
only  cracked  and  eaten,  but  are  made  the  means  of  vati- 
cination in  love-affairs. 

*'The  old  guid  wife's  well-hoordit  nits 
Are  round  and  round  divided, 
And  nioiiy  lads'  and  lassies'  fates 
Are  there  that  night  decided."  (Burns:  Halloween.) 

But  the  grand  sport  is  that  of  **  ducking  "  or  "bobbing" 
for  ajiples  set  afloat  in  a  tub  of"  water.  It  is  believed  to  bo 
yet  practised  in  Maryland,  and  perhaps  elsewhere  in  the 
U.  S.  *  J.  G.  Barnarp. 

Hal'lOWell,  city  of  Kennebec  co.,  Me.,  beautifully 
situated  on  the  W.  bank  of  the  navigable  Kennebec  River, 
2  miles  below  Augusta,  and  on  the  Kennebec  and  Portland 
R.  R.,  5S  miles  from  Portland.  It  lias  3  national  and  I 
savings  bank,  C  churches,  and  manufactures  of  cotton  goods, 
oil-cloth,  soap,  candles,  carriages,  etc.  It  was  formerly 
distinguished  for  its  shipbuilding,  which  has  now  declined. 
It  has  of  late  an  active  trade  in  granite  of  superior  quality, 
which  is  here  extensively  quarried.  Except  in  winter,  it 
has  a  line  of  steamers  running  to  Boston  and  the  ports  on 
the  Kennebec.     Pop,  3007. 

Halls,  tp.  of  Sampson  co.,  N.  C.     Pop.  1010. 

UalPs  Cross-Roads,  tp.  of  Harford  co.,  Md.  It 
includes  the  village  of  Havre  de  Grace.     Pop.  3805. 

Ilalls'ville,  post-tp.  of  Duplin  co.,  N.  C.     Pop.  381. 

Hallsville,  tp.  of  Chester  co.,  S.  C.     Pop.  1416. 

Ilalluc,  a  small  river  of  Northern  France,  which  entera 
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the  Somme  from  the  rij^ht  above  Amicn?,  is  noticeable  on 
account  of  the  battle  which  took  place  here  Dec.  23,  1S70, 
bolwccu  the  German  j;cneral  Vou  Mauteuffel  and  tho French 
general  raiilherlie.  The  latter  came  from  Lilic  with  tho 
jmrjiosc  of  ath  uiiciuf^  uu  the  besiej^injj  army  arouinl  Paris, 
and  rested  on  the  Ilalluc.  Dec.  20;  tho  former  proceeded 
from  Uouen  with  tho  purpose  of  arresting  his  advance. 
The  French  took  up  a  position  nioug  the  river,  tho  22d 
corps,  under  Gen.  Lecointc,  occupying  the  ground  from 
Daours  to  Beaucourt,  and  the  2."Jd,  under  tJen.  Paub:c 
d'Yvog,  Corbie,  its  vieinity.  and  the  villages  to  the  S.  W. 
of  Albert;  they  numbered  10.0(10  men  with  7S  guus.  On 
the  23d.  Manteutfel  attacked  with  20.000  men,  chiefly  con- 
sisting of  the  Sth  army  corps  under  Gen.  von  Goeben.  Tho 
German  attack  was  directed  from  Amiens  against  tho 
French  front,  but  as  the  judiciously  selected  position  made 
it  impossible  to  get  into  tho  rear  of  the  wings  of  the  enemy, 
the  attack  was  very  difficult.  From  the  right  bank  tho 
French  were  soon  driven  back,  but  in  their  main  position 
on  the.  left  bank  they  continued  the  resistance  with  great 
stubl>ornness.  The  battle  was  chiefly  concentrated  around 
Daours  on  the  German  right  wing,  and  around  Pout  Noy- 
elles  in  the  centre;  on  the  left  German  wing,  however,  a 
sally  was  made  against  Freelieucourt.  The  French  suc- 
ceeded in  taking  these  places,  but  a  further  success  was 
not  achieved.  At  4  v.  m.,  when  it  begun  to  darken,  tho 
situation  of  the  batUo  was  this:  the  ijicrnians  held  the 
right  bank,  and  on  the  left  bank  all  places  in  the  valley; 
the  French,  the  heights  on  the  left  bank.  In  the  dusk 
Faidhcrbe  tried  to  take  the  offensive,  but  without  success. 
After  some  fighting,  during  which  several  villages  changed 
occupants,  yet  finally  rentained  in  the  hands  of  the  Ger- 
mans, b<ith  armies  occupied  their  respective  positions  and 
awaitc'l  tho  next  day.  \o  contest,  however,  took  place  on 
the  24th:  in  the  afternoon  Faidherbe  drew  off  towards  Ar- 
ras and  Douay.  He  lost  141  dead.  905  wounded,  several 
hunilre<l  prisoners,  and  lOilO  missing ;  tho  German  army  lost 
3S  ofTicers,  8,'Vl  men,  ilcad  and  wouuded,  and  03  missing. 

A.  Niemann. 
Tlallucinatioii.   See  Ixsanmty,  by  PnoF.  W.  A.  Ham- 

MON  D. 

HalTville,  a  station  of  the  Union  Pacific  R.  R.,  in 
Sweetwater  co.,  Wy., '225  miles  by  rail  W.  of  Laramie.  It 
has  mines  of  good  lignilic  coal.     It  is  on  Bitter  Creek. 

Halm  ( FiuKiiiticu)  is  a  pseudonvm  under  which  Eli- 
Gii'3  Franz  .Ioskimi,  Baron  von  ^riinch- Belli nghausen, 
wrote  his  dramas,  and  un'ler  which  he  is  best  known  and 
most  often  spoken  of  in  German  literature.  He  was  b.  at 
Cracow  Apr.  2,  ISOO  ;  stmlied  law,  and  held  ditTcrent  gov- 
ernment offices  in  Vienna  at  the  imperial  library,  the  Burg 
theatre,  etc.  In  1834  his  first  drama,  Grivcldh,  was  per- 
formed at  the  Burg  tlieatre.  and  had  a  great  success. 
Then  followed  in  1S3G  Thr  Af/rpt,  in  1S37  Cftmoeiia,  in  1833 
Inu-lda  T.timherfitzzi,  in  \^\?>  Dor  S"hn  thr  Wi/dniHtt  ('*In- 
gomar"),  in  1814  S'lmfu'rrft,  in  1847  Maria  fie  Mvlhta,  in 
1854  The  Ghidintni-  frinii  liai-einift,  etc.  The  last-mentioned 
is  his  best  work  :  his  subsequent  ones  are  rather  weak.  As 
a  dramatist.  Friedrich  Halm  belongs  to  tho  school  of  Schil- 
ler. He  starts  from  an  idea  whieh  he  fiii'ls  represented  in 
some  historical  event,  and  in  the  development  of  this  idea 
through  strong  contrasts  ho  is  often  very  successful ;  as, 
for  instance,  in  the  dhuiintor  and  Intfomar.  But  outside 
of  these  contrasts  there  is  no  jiicture  in  his  dramas  either 
of  history  or  character;  ami  as  his  words  generally  are 
big!^er  than  his  thoughts,  and  his  situations  much  moro 
powerful  than  Ills  passictn,  it  often  causes  a  sad  disap- 
pointment to  read  his  dramas  after  seeing  them  well  per- 
formed. He  has  aI>o  written  some  lyrical  poems,  but  of 
inferior  quality.  His  collected  works  were  pubIi>.heJ  at 
Vienna  in  8  vols.  (l8J7-tJ4).  Clbmkns  Petkhskn. 

Ilalma  (Nicolas),  Annfi,  b.  Dec.  31,  1755,  at  Sedan; 
studied  theology,  language,  mathematics,  ancl  geography 
at  the  e<»llege!J  of  Tiemoine  and  Painte-Barbe  in  Paris;  took 
holy  orders,  ancl  was  in  1701  appointed  director  of  tho^Col- 
legc  of  Sedan.  In  1 70  I  he  was  made  seeretary  at  the  Keole 
Polytechniquo  and  teacher  in  the  engineering  school  in 
Paris,  but  as  he  refuscl  to  accept  the  title  of  captain  he 
was  discharged.  He  served  for  n  time  as  an  army-surgeon. 
Later  he  held  difl'erent  offices,  such  as  professor  of  geograjihy 
at  tho  military  sehoid  of  Fontainehleau,  as  librarian  of 
Sainte-Gencvievo  in  Pari*),  etc.  D.  in  Paris  June  4,  1828. 
He  was  a  very  prolific  writer,  and  published  a  great  num- 
ber of  hantlbonks  mid  essays  on  mathemiitics,  geography, 
eiiucation.  archieology,  chrtmology.  and  other  subjects,  but 
his  jirincipal  work  is  his  translation  of  Ptolemy's  Almmjent. 
He  worked  for  more  than  ten  years  on  this  translation,  but- 
when  finished  it  \Tas  found  a<lmirable  both  in  linguistic 
and  astronomical  respects.  Ilaima  was  an  excellent  lin- 
guist, and  a  man  of  marvellous  knowledge  and  exceed- 
ingly varied  aecoinptishmcDta. 
Vol.  II.— 10 


Ha'IOf  tho  popular  term  applied  to  bright  circles  and 
attendant  optical  phenomena  seen  when  tho  sun  or  moon 
shines  through  or  upon  fog,  ha/e,  or  cloud.  For  the  pur- 
poses of  scientific  description  in  meteorology,  bales  aro 
classified  as  greater  or  lesser  halos;  tho  former  are  tho 
halos  proper,  while  under  the  lesser  halos  are  included  tl:^-! 
small  rings,  aureohe,  or  glories  known  as  corona;  and  an- 
thelia.  Iluygens  and  Sir  Isaac  Newton  explained  the 
process  of  tho  formation  of  the  ordinary  rainbows  and 
halos;  tho  princi])al  stejis  in  tho  further  elucidation  of  the 
subject  are  due  to  Fraunhofcr  {Throrir  dcr  llofcu,  ]S25^, 
Brandos  (art.  **  Hof "  in  Gchler's  WurUrhuch,  1820),  Kamlz 
{yfotenrolofj}jy  vol.  iii.,  183G),  Gallo  (  I'clrr  Unfcy  etc.,  Pojff. 
Ann..  1^10.  bd.  49).  For  a  careful  investigation  of  a  re- 
markable halo  see  Clausen  (Dorpat,  ISIO),  and  for  a  gen- 
eral description  sec  Loomis  ( Mefcorofot/}/,  New  York,  1S74). 
According  to  the  numerous  physicists  who  have  contributed 
to  the  explanation  of  the  phenomena  in  question,  these  are 
all  the  result  of  certain  mo'lifications  which  light  undergoes 
by  reflection,  refraction,  dispersion,  diffraction,  and  interfer- 
ence when  it  falls  npon  tho  crystals  of  ice,  tho  raindrops, 
or  the  minute  particles  that  constitute  fog  and  clouds.  Tlio 
phenomena  and  their  explanations  may  be  considered  un- 
der the  following  heads: 

(1)  A  ccrouit  is  a  simple  ring  or  concentric  rings  of  light 
surrounding  tho  sun  or  other  luminary.  These  rings  arc 
generally  tinged  with  colors,  the  inner  being  blue  or  pur- 
ple, and  the  outer  red;  several  scries  of  such  rings,  sepa- 
rated by  white  spaces,  are  includcil  within  a  distance  of 
from  one  to  five  degrees  from  the  sun.  Fraunhofer  first 
explained  the  origin  of  these  rings  as  being  the  result  of 
the  diffraction  of  the  rays  of  light  in  passing  between  tho 
particles  of  a  cloud  or  fog:  by  careful  experiments  upon 
coronre  artificially  produced  he  rendered  his  explanation 
])erfectly  acceptal)le:  and  the  undulatory  theory  of  light 
enables  us  to  conclude  the  average  diameter  of  the  drops 
of  vapor  from  tho  measured  diameter  of  the  c<)Iored  rings. 
The  results  of  this  investigation  have  been  carefully  col- 
lated by  Kamtz,  who  has  shown  that  the  higher  the  tem- 
perature of  the  oir  tho  smaller  is  the  diameter  of  the  va- 
por-particles, so  tliat.  for  instance,  in  winter,  tho  average 
iliameter  is  0.00095  of  an  inch,  hut  in  summer  O.OOOGl. 
Some  physicists,  following  HaUey  and  Leibnitz,  have 
maintained  that  fog-partieles  arc  hollow  vesicles  of  vapor, 
but  Bravais  has  shown  that  if  the  thickness  of  the  shell 
of  the  vesicle  is  greater  than  one-third  tho  exterior  di- 
ameter of  the  particle,  the  latter  will  then  produce  halos 
closely  resembling,  if  not  identical  with,  those  of  a  solid 
drop.  The  internal  structure  of  vapor-particles  need  not 
bo  considered  in  the  exjilanation  of  corona?,  which,  being 
duo  to  (litfraelion  only,  depend  simply  upon  the  exterior 
diameter:  but  is.  on  the  other  band,  of  importance  in  ex- 
plaining the  phenomena  of  aureolas  or  glories. 

(2)  Aiircnlitu  or  (fftirim. — This  term  includes  the  bows, 
circles,  etc.  surrounding  the  shadow  of  the  observer  when 
it  is  projected  upon  a  cloud  or  fog-bank  or  dew-covered 
grass.  These  colored  rings  are  observed  ujum  the  upper 
surface  of  clouds  by  aeronauts,  anci  have  been  well  de- 
scribed by  Flammarion.  (See  GLAisiiKn,  y'ravrh  i)i  the  Air, 

I  Lonrlon,  1871.)     The  phenomena  in  question  aro  doubtless 
produced    by   the   diflVaction   of    the    light    reflected    at    a 
i  nearly   jieriienilieular  inciilenee  from   tlie  surfaces   of  tho 
'  particles    of    vapor.     Aureolas   and    coronie    aro   seen    in 
:  greatest  perfection  when  tho  vapor-particles  are  of  com- 
i  paratively  large  and  regular  dimensions;  the  smaller  the 
!  diameter,  and  the  less  of  uniformity  in  the  size  of  the  par- 
i  tides,  tho  larger  is  the  breadtli  of  the  colored  rings,  and 
the  more  perfectly  do  they  overlap,  thereby  producing  a 
I   more  jierfrct  commingling  of  the  individual  colors,  result- 
I   ing  in  a  simple  while  ami  faint  fog-how.     The  existenccof 
this  bow,  in  connection  with  the  absence  of  colored  bands, 
is  held  to  be  an  argument  against  the  existence  of  vesicles. 
(For  an  account  of  tlie  arguments  for  and  against   the  ve- 
sicular theory,  sec  Koiihu  in  /*".7.'/*  -"l""-.  1**"!.  bd.  1  14.) 

(3)  //(tf'iH  prujier  consist  of  more  or  less  complicated  ar- 
rangements of  arcs  and  circles  of  light  surrounding  tho 
sun  or  moon,  accompanied  by  others  tangent  to  or  inter- 
secting them  ;  near  the  jioints  of  langency  and  intersection 
there  appear  spots  id'  special  brightness,  known  as  par 
heliu,  paraselen:e.  sun-dt)gs,  etc.  t)f  these  arcs  of  light, 
some  are  colorless,  while  others  arc  com]tosed  of  parallel 
colored  bauds:  the  light  of  some  arcs  is  pi>lariied,  while 
that  of  others  is  not.  Tho  very  various  anpearances  of 
these  Imloseau  only  be  properly  oppreciatcd  by  means  of 
coloreil  drawings  ;  in  general  Ihey  aro  duo  to  reflcetliui  and 
refraction  from  crystals  of  iee  floating  in  the  aif ;  and  of 
(hose  features,  the  origin  of  which  has  been  satisfactorily 
explained,  (lie  followinir  may  be  noted:  (1)  A  circle  of 
22°  radius,  the  inner  cdLre  well  defined  red.  the  outer  edge 
ill  <lefined  blue;  the  light  polarized  in  the  direction  of  \\ 
tangent  to  the  circuuifercnco.   This  halo  is  formed  by  light 
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passing  through  the  alternate  faces  of  hexagonal  prismatic 
icc-erystals  in  the  direction  of  minimum  deviation.  (2) 
A  circle  of  40°  radius,  the  inner  euge  red,  and  the  outer 
edge  pale  blue.  This  is  formed  by  the  rays  passing  in  the 
direction  of  minimum  deviation  through  the  base  and  sides 
of  right  prisms  of  ice.  {■^)  A  circle  of  about  90°  radius, 
of  white  light.  This  is  probably  due  to  rays  that  after  en- 
tering an  ice-prism  arc  totally  reflected,  and  emerge  through 
an  opposite  face  of  the  prism.  (4)  The  parhelic  circle. 
This  is  a  colorless  arc  extending  from  the  sun  to  the  right 
and  left,  parallel  to  the  horizon,  and  is  produced  by  simple 
reflection  of  the  sun's  light  from  the  outer  vertical  surfaces 
of  such  ice-prisms  as  are  slowly  settling  down  through 
tranquil  air.  (5)  A  vertical  arc  is  similarly  producecl  by 
the  reflections  from  the  horizontal  surfaces  of  ice-crystals. 
The  arc  extends  to  a  distance  of  j°  to  2{\'^  above  and  below 
the  sun.  (6)  The  parhelia  and  paraselenee.  These  are 
spots  of  special  brightness  that  arc  seen  at  the  mutual  in- 
tersections of  the  circular  arcs  ;  it  is  a  sufficient  exjiiana- 
tion  of  these  to  consider  that  at  these  points  two  causes  are 
combining  to  turn  towards  the  eye  a  double  portion  of  the 
solar  rays,  thereby  producing  the  increased  apparent 
brightness.  This  at  least  suffices  to  explain  the  parhelia 
that  are  distant  22°  and  40°  from  the  sun's  centre.  An- 
thelion  {Ger.  Get/eiwonue)  would  be  a  term  properly  appli- 
cable to  the  parhelion  that  is  seen  at  a  point  on  the  parhelic 
circle  directly  opposite  the  sun,  and  which  is  probably 
sometimes  due  to  the  combination  of  reflections  from  sets 
of  surfaces  oblique  to  the  horizon.  (7)  Tangential  arcs. 
Of  these,  which  are  numerous  and  have  variable  positions, 
the  most  brilliant  is  that  which  touches  the  halo  of  4fi°  at 
its  summit ;  this  arc  is  only  seen  when  the  sun's  altitude  is 
between  12°  and  30°,  and  is  due  to  the  refraction  of  the 
sun's  light  through  ])risms  whoso  refracting  edges  arc  hor- 
izontal. (8)  The  rainbow  may  bo  very  properly  consid- 
ered as  a  halo  due  to  the  action  upon  the  sun's  light  of 
large  drops  of  water,  instead  of  smaller  drops  or  of  crystals 
of  ice.  and  differs  from  a  corona  in  that  it  is  not  due  to  dif- 
fraction. The  rainbow  phenomena  consist  principally  of 
one,  two,  or  three  main  arches  of  prismatic  colors,  known 
as  the  primary,  secondary,  and  tertiary  bows,  whose  radii, 
reckoned  from  the  point  opposite  the  sun.  are  respectively 
41i°,  82i°,  and  136i°,  and  which  are  respectively  formed 
by  those  rays  that  experience  a  minimum  deviation  after 
one,  two,  or  three  total  reflections  within  the  drop.  The 
secondary  bow  is  sometimes  erroneously  spoken  of  as  a  re- 
flection of  the  primary.  These  arches  are,  especially  near 
their  summits,  friugcd  on  their  concave  sides  by  narrow 
supernumerary  belts  of  color,  due,  as  was  first  explained 
by  Dr.  Thomas  Young  (1804),  to  the  interferences  of  those 
rays  that  enter  and  leave  the  drops  very  nearlj-  at  the  angle 
of  minimum  deviation.  Cleveland  Abbe. 

Hal'ogeu  (•*  salt-producer"),  a  name  formerly  given 
by  some  cbemisls  to  those  elementary  substances  which  by 
combination  with  a  metal  produced  those  compounds  which 
Berzeiius  called  haloid  salts.  The  halogens  are  chlorine, 
bromine,  iodine,  and  fluorine  (simple  halogens),  while 
cyanogen  was  called  a  compound  halogen.  The  simple 
halogens  form  a  very  natural  and  strongly  marked  group. 
All  are  perissad  (monad)  elements,  and  cyanogen  is  strongly 
analogous  to  them  in  its  character. 

Ha'loid  Salts  [a\^,  "salt,"  so  called  because  they  are 
analogous  in  composition  to  common  salt],  a  name  given 
by  Berzeiius  to  compounds  of  some  halogen  with  a  metal. 
Common  salt  and  iodide  of  potassium  are  familiar  examples. 
The  metallic  chlorides,  iodides,  bromides,  and  fluorides  are 
haloid  salts,  and  to  these  the  metallic  cyanides  have  a  close 
relationship. 

Hal'pine  (Charles  G.).  b.  at  Oldcastle,  co.  Meath,  ' 
Ireland,  in   Nov.,    18211.  graduated  at   the   University   of   I 
Dublin  in   1840.     His  father  was  a  Protestant  clergyman,  ' 
and  editor  of  the  Dublin  Evening  Mail.     The  young  Hal-  i 
pine  entered  upon  the  life  of  a  journalist,  and  in  1,S4~  came  i 
with  his  wife  to  New  York,  without  money  or  friends.    He  I 
was  for  a  long  time  connected  with  the  New  York  Hcraid,  j 
Times,  and  other  papers.     For  the  Trifniuchc  wrote  that  ,' 
famous  piece,  "  Tear  Down  the  Flaunting  Lie."     He  also 
wrote  for  the  Boston  Post,  and  was  for  a  time  one  of  the 
editors  of  the  Carpet  Bnrj  in  that  cit}'.     In  1801  he  enlisted 
in  the  Union  army,  iu  which  he  speedily  rose,  reaching  in 
1864  a  brigadier-generalship  of  volunteers.     He  was  also 
a  major  in  the  regular  army  and  brevet  major-general.    He 
resigned  his  army  commissions  in  1864.     It  was  while  in 
the  army  that  he  wrote  the  humorous  pieces  in  prose  and 
verso,  under  the  name  of  "Private  Miles  O'Reilly,"  which 
were  universal  favorites.     In  1804  he  became  editor,  and 
then  proprietor,  of  the  Citizen  news[)aper.     He  was  after- 
wards register  of  the  county  of  New  York.     D.  Aug.  .3, 
1808,  in   consequence  of  an   overdose   of  chloroform.     He 
was  a  brilliant  and  versatile  writer,  and  a  man  fond  of 


convivial  life.  He  published  two  volumes  of  poetry,  chiefly 
humorous,  besides  the  Miles  O'lieilhj  papers,  in  2  vols. 

Halsey  Valley,  post-v.  of  Tioga  tp.,  Tioga  co.,  N.  Y. 
Pup.  lt)o. 

Hal'stead,  town  of  England,  in  Essex,  on  the  Colne, 

has  manufactures  of  silk,  satin,  and  velvet.     Pop.  0749. 

HaS'stead  (  Murat).  b.  in  Butler  co..  0..  Sept.  2, 1S20 ; 
graduated  at  Farmers'  College,  College  Hill,  0.,  in  1851, 
and  in  the  fall  of  the  same  year  went  to  Cincinnati,  where 
he  adopted  writing  for  the  newspapers  as  an  occupation, 
furnishing  tales  and  stories  mostly.  In  1853  he  obtained 
a  situation  on  the  Cincinnati  Commercial,  and  in  Mav,  1854, 
became  one  of  its  proprietors.  He  was  married  in  1857, 
and  has  eight  children.  J.  B.  Bishop. 

Haltaus  (Christiav  Gottlob),  b.  at  Lcipsic  in  1702: 
studied  archa?ology  and  philology,  especially  German;  was 
rector  of  the  school  of  St.  Nicolas  in  Lcipsic,  and  d.  there 
Feb.  11,  1758.     His  (rlossm-ium  Gerinauicmn  MediC  ^Eri  (2 
vols,  fob,  1758)  is  highly  valued  on  account  of  its  erudition. 
HaUton,   fertile    county   of   Ontnrio,   Canada.       Area, 
j  about  ;^02  square  miles.     It  extends  N.  W.  from  Lake  On- 
tario.    It  is  traversed  by  the  Great  Western  and  Grand 
Trunk  Railways.     Cap.  Milton.     Pop.  22,606. 
Halys*     Sec  Kizil-Irmak. 

Ham,  the  cured  and  smoked  thigh  of  the  domestic 
swine:  also  sometimes  applied  to  the  corresponding  part 
of  the  sheep,  the  ox,  or  the  calf  treated  in  a  similar  man- 
ner. There  are  many  recipes  for  the  curing  of  hams,  and 
much  appears  to  depend  also  on  the  breed  and  feeding  of 
swine,  and  perhaps  on  the  climate.  Westphalia  and  many 
of  the  English  counties  have  high  repute  for  the  excellence 
of  their  hams.  No  finer  hams  are  seen  iu  the  U.  S.  than 
those  of  the  Piedmont  region  of  Virginia.  For  smoking 
hams  the  wood  of  the  sugar-maple,  hickory,  and  sometimes 
oak,  is  preferred.  In  Westphalia  juniper-twigs  are  em- 
ployed. Peat  is  used  in  parts  of  England,  aud  hams  are 
sometimes  hung  in  the  chimney  of  the  cottage.  In  the 
U.  S.  many  prefer  the  smoke  of  corn-cobs,  which  impart  a 
fine  flavor,  but  require  much  care  iu  the  burning,  for  if 
they  burst  into  flame  there  is  but  litfle  smoke,  and  the 
hams  are  injured  by  the  heat.  Many  dispense  entirely 
with  smoking.  * 

Ham,  town  of  France,  in  the  department  of  Somme, 
on  the  Somme.  Its  old  fortress,  built  in  1470,  is  now  used 
as  a  state  prison.  Louis  Napoleon  was  kept  there  from 
1840  to  1846.     Pop.  2836. 

Ham^  a  son  of  the  patriarch  Noah  and  the  brother  of 
Shem  and  Japheth,  was,  according  to  Genesis,  the  father 
of  those  nations  which  inhabited  the  southern  countries, 
Egypt.  Libya,  etc.  The  Coptic  or  native  name  of  Egypt 
is  A'cm,  Xijjwta  with  Plutarch,  Vheme  in  the  Rosetta  in- 
scription, which  signifies  "  hot  "  or  "  burnt ;"  and  this  cir- 
cumstance has  occasioned  a  very  strange  piece  of  reason- 
ing. By  supposing  that  the  Hebrew  name  Ham  is  derived 
from  the  Hebrew  root  hamam,  to  be  '"  hot,"  to  be  '*  burnt," 
and  by  supposing  that  this  name  of  ''  hot,"  "  burnt,"  "  sun- 
burnt," was  given  to  the  son  of  Noah  prophetically  with 
reference  to  his  descendants,  Gesenius  has  tried  to  establish 
an  agreement  between  the  biblical  record  and  the  historical 
fact.  It  must  be  remembered  that  the  descendants  of  Ham 
were  not  all  African.  The  Canaanites  and  Phcenicians, 
the  Cushites  of  the  Euphrates  Valley,  a  South  Arabian 
race  of  importance,  all  were  Hamitic.  Some  of  these  peo- 
ples were  closely  associated  with  the  Semitic  races,  and 
made  use  of  languages  essentially  Semitic. 

Hamadan',  the  ancient  Ecbatunn.  town  of  Persia,  in 
the  province  of  Irak-Ajemee,  in  lat.  o4°  50'  N.  and  Ion. 
48°  '.Vl'  E.  Its  location  on  one  of  the  routes  from  Bagdad  to 
Erivan.  Teheran,  aud  Ispahan,  makes  it  a  trading-place 
of  considerable  importance :  it  has  many  caravanseries  and 
extensive  bazaars.  The  beautiful  gardens  and  orchards 
which  surround  it  diminish  somewhat  the  dreary  aspect 
of  the  ruins  which  cover  the  ground  in  the  vicinity.  Among 
its  most  remarkable  monuments  are  the  reputed  tomb  of 
Mordecai  and  Esther,  and  that  of  Avicenna,  yearly  visited 
by  crowds  of  pilgrims.     Pop.  50,000. 

Hamadry'ads,  or  Adry'ads  [plu.,  Gr.  a/ioSpuo?, 
a/j,a6pva6ts,  Or  a.&pva<:,  a&pva&ei;,  from  6pus.  an  *' oak  "  or  any 
lofty  tree],  in  Greek  mythology,  the  nymphs  who  were  at- 
tached to  particular  trees,  with  which  they  came  into  exist- 
ence and  died.  (See  Dryads.)  They  difl"ered  from  most  other 
nymphs  in  not  possessing  immortality. 

Ha'mah^  modern  Arabic  name  of  Hamath  (which  see). 
Ha'maker  (Hendrik  Arens),  b.  at  Amsterdam  Feb.  25, 
178U :  studied  first  the  classic  languages,  then  Oriental 
philology,  and  was  in  1815  appointed  professor  in  Arabic, 
Chaldwan,  and  Syriac  at  the  Academy  of  Franeker,  whence 
he  removed  in  1S17  to  the  University  of  Leyden.    Here  he 
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(I.  Oct.  10,  lS3d.  He  was  a  rery  prolific  writer  and  a  man  I 
of  original  ideas,  but  his  knowledge  was  more  multifarious 
than  exhaustive,  and  his  representation  more  striking 
than  accurate.  One  of  his  principal  wurks  is  Specimen 
catafot/i  codictim  MSS.  orientafiiim  Jiilifiothecx  acniicmicie  ! 
Lugthtno- iintavte  (1820),  in  which  he  gives  a  description  of 
each  volume,  a  resume  of  its  contents,  the  biography  of  its 
author,  the  manner  in  which  it  was  acquired,  etc.  specially 
noteworthy  among  his  many  other  writings  arc  his  Punic 
researches.  Diatribe  pht'/olofjica-cntica  (1822),  Lettrc  d  M. 
Raoul  Jiochette  (1826),  Miscellanea  Phauicia  (182S). 

Ila'iiiann  (Joiianx  Georg),  b.  at  Konigsberg  Aug.  27, 
I"."",  lie  studied  theology,  law,  philosophy,  poetry,  and 
pliilology  in  a  miscellaneous  manner;  accepted  in  1752  a 
place  as  tutor  in  a  noble  family  in  Livonia;  changed  it 
next  year  for  another  position  of  the  same  kind  in  Cour- 
land  ;  entered  in  1755  into  the  service  of  a  commercial 
house  in  Riga,  and  visited  on  business  Berlin,  LUbcck, 
Holland,  and  England,  in  which  latter  country  he  spent 
about  a  year.  After  1759  ho  lived  for  several  years  in  his 
father's  house  in  Konigsberg  in  leisure,  studying  theology 
and  philosophy,  but  from  17t);i  to  1787  he  held  various 
small  offices  in  the  tax  dejiartment  in  his  native  city.  In 
1787  he  was  discharged.  Ife  then  lived  alternately  in  DUs- 
scldorf  and  Miinster,  where  he  d.  June  21,  1788,  and  was 
buried  in  the  garden  of  the  princess  (jrnllitzin,  who  resembled 
him  somewhat  in  mental  qualities,  and  who  was  brought  by 
him  to  a  belief  in  Christianity,  whiuh  became  the  ruling 
principle  of  her  life.  Their  personal  acquaintance  was  but 
short.  In  someof  his  writings,  which  consisted  of  small  pam- 
phlets or  essays  published  on  tly-leavcs,  he  calls  himself  the 
"  Xorthern  magian,"  and  this  has  now  generally  become  his 
title.  The  public  at  large  took  no  notice  of  him.  lie  was  in 
strong  opposition  to  the  reigning  fashion  of  enlightenment. 
The  dejtth  of  his  religious  intuitions,  the  eccentricity  of  his 
huuiur,  and  tlie  numerous  allusions  wliich  crowd  his  pages 
made  Inm  unintelligible  to  the  general  reader,  but  upon 
men  like  Herder,  Goethe,  and  F.  H.  Jacobi  he  exercised 
great  attraction,  and  in  the  subsequent  generations  all  the 
most  prominent  minds  have  studied  him  with  great  atten- 
tion. His  writings  were  collected  and  published  in  8  vols. 
in  IJerlin  (1821-13)  by  Koth.  (For  a  description  of  the 
character  of  his  mind  see  the  iirticle  on  Okrman  Theol- 
ogy.) Clemens  Petehse.n'. 

Ha'math  [the  Epiphaneia  of  the  Greeks  and  Roman?, 
now  called  J/itumh],  in  Upper  Syria,  about  halfway  between 
Baalbek  and  Antioch,  one  of  the  oldest  cities  in  the  world, 
founded  by  the  youngest  for  last-named)  of  the  eleven 
sons  of  Canaan  ((Jen.  x.  18).  The  "  entrance  of  Hiimath  " 
(Num.  xxxiv.  8),  named  at  first  as  the  northern  boundary 
of  the  Promised  Land,  was  probably  the  low  screen  of  hills 
between  the  sources  of  the  Lcontes  { Litnnif)  and  the  sources 
of  the  Orontes.  The  small  kingdom  or  province  of  which 
Ilamath  was  the  cnpital  was  in  alliance  with  I>avid  and 
tributary  to  Solomon,  but  regained  its  independence  after 
the  revolt  of  the  ten  tribes  (975  B.C.).  Hamath  was  recon- 
quered and  dismantled  by  Jeroboam  II.  (823-772  b.  c),  and 
not  long  afterwards  fell  under  the  power  of  Sennacherib 
(702-680  B.  c.)  of  A.^syria.  In  038  a.  n.  it  was  taken  by  the 
Saracens,  and  in  1517  came  into  the  hands  of  the  Turks. 
Under  the  Arabs  it  was  a  place  of  considcrablo  importance. 
Aboolfeda,  the  Arab  geographer  and  historian,  was  b.  there 
in  1273.  The  city  now  has  some  '10,000  inhabitants,  one- 
fourth  of  whom  are  Greek  and  Jacobite  Cliristians,  and  the 
rest  .Mohammedans,  noted  for  their  bigotry  and  fanaticism. 
The  Orontes  {id-A-i/),  spanned  at  this  point  by  lour  bridges, 
divides  the  city  into  two  parts.  Hugo  Persian  water-wheels 
((i^-l^/v//i),  70  or  80  feet  in  diameter,  turned  by  the  current, 
supply  the  houses  ancl  gardens  with  water.  The  houses 
are  built  of  sun-clried  bricks  and  wood.  The  city  keeps  up 
a  lively  trade  with  the  Redaween.  Recent  archjcologiral 
discoveries  have  made  Jlamath  famous.  In  IH12,  Rurck- 
hardt  saw  a  stone  there  with  "  a  kind  of  hieroglyphical  in- 
scription "  upon  it.  In  1S70  this  stone  and  three  others, 
all  of  black  basalt  and  similarly  insoribnl  (in  relief),  were 
fuuuil  and  examined  by  thn  Hon.  J.  Augustus  J<dinson, 
American  consul-general  at  Reiroot,  and  the  Rev.  Siimuel 
Jossup,  American  missionary  in  Syria.  Three  years  later 
these  stones,  by  order  of  the  Turkish  government,  were  car- 
ried to  Constantinople.  Rut  while  in  Reiroot,  on  their  way 
to  the  uapital,  easts  and  squeezes  of  tho  inscriptions  (fivo 
in  all)  were  very  carefully  taken  by  Lieut.  Steever  and 
Prof.  Paine,  and  fac-similes  of  the  same  wore  published  by 
the  American  Palestine  Exploration  Society  in  1873.  Tho 
writing  appears  to  bo  alphabetic  mainly,  but  no  clue  has 
ye*  been  found  either  to  its  meaning  or  its  ago.  (See  Rob- 
inson's Later  Jiihlirnl  KiKrarvhrn  (185(1);  RriiTON  and 
Drake's  Unexplored  Si/n'a  (1872) ;  and  the  Palestine  Ex- 
ploratiun  Society's  Second  Statement  (Sept.,  1873).) 

U.  D.  Hitchcock. 


Ua'math  Inscrip'tions,  The*  A  peculiar  kind  of 
hieroglyphic  writing  has  been  found  at  Hamath,  Syria,  on 
four  inscribed  stones,  forming  what  are  called  the  Hamath 
Inscriptions.  They  were  first  mentioned  by  Rurckhardt, 
hut  attracted  no  further  attention  until  Mr.  J.  A.  Johnson, 
the  American  consul  at  Reiroot,  rediscovered  them  in  1870, 
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and  obtained  imperfect  copies.  These  copies,  being  pub- 
lished, attracted  considerable  attention,  and  two  years 
later  the  stones,  which  were  built  into  walls  and  houses  in 
Hamath,  were  taken  possession  of  by  tlie  Turkish  gov- 
ernment for  the  museum  in  Constantinople.  Casts  were 
taken  by  Prof.  J.  A.  Paine  at  Reiroot,  as  stated  in  tho 
article  Hamath  (which  see).  On  three  of  these  stones 
the  inscription,  containing  about  sixty  characters,  is  tho 
same,  except  that  in  two  places  there  are  three  or  four 
variants,  perhiips  the  names  of  kings.  One  of  the  three 
stones  has  the  end  of  the  lines  broken  off.  The  fourth 
stone  begins  with  very  nearly  the  same  inscri])tion,  but 
continues  it  to  a  length  eight  or  ten  times  as  great.  Tho 
characters  arc  arranged  in  horizontal  lines,  in  tiers  of 
two  or  three  over  each  other.  The  lines  read  buustrophe' 
dun,  the  characters  being  reversed  as  the  direction  of  tho 
lino  is  reversed.  The  characters  arc  of  various  conven- 
tional sorts,  with  some  wb<»se  forms  can  be  referred  to  por- 
tions of  the  human  body  or  to  weapons^  They  arc  about 
fifty-five  in  number,  and  entirely  different  from  any  other 
known  hieroglyphic.  Resides  these  Hamath  stones  another 
is  known  to  bu  in  Aleppo,  not  yet  correctly  copied,  and 
there  are  in  the  Rritisli  Museum  a  few  seals  from  Ninevtdi 
wirh  the  same  characters.  Thus  far,  no  clue  has  been  dis- 
covered to  their  decipherment.  Tho  piiueity  of  characters 
might  suggest  that  they  arc  syllabic,  but  even  this  is  un- 
certain. No  relation  has  been  eslablislu-d  with  the  Cynri- 
ote.  Lycian.  Assyrian,  or  any  other  cluiracter.  Tho  lia- 
math  character  niust  have  had  currency  over  a  consid- 
erable territory  before  it  was  displaced  by  derivatives  of 
tho  PhuMiician  alphabet.  How  early  it  was  introduced  wo 
do  not  know,  but  it  probably  ceased  to  be  employed  about 
tho  seventh  century  ii.  c,  when  the  kiiigdou)  of  llamalh 
was  destroyed.  The  seals  jtrobably  belonged  lo  tho  later 
kings  (if  Hamath,  of  whom  we  know  two,  and  from  their 
names  Lenormant  has  tried  in  vain  to  identify  two  or  (hrco 
characters.  Wm.  Havks  \VAUh. 

llnmba'tOf  town  of  Ecuador,  South  Americn,  situated 
on  a  (ilateau  ssiiO  feet  above  the  sea.  It  has  a  lively  trade 
in  wheat,  wlii-li  under  the  equator  can  bo  grown  nt  this 
elevation,  and  other  products.      Pop.  lO.OdO. 

Hnin'hii'iif  county  of  Fast  Tennessee,  organized  sineo 
tho  ccn!*us  of  1S7U.  Area,  ]'M)  square  miles.  It  is  bounded 
on  tho  N.  W.  by  Holston  River,  and  is  intorsooted  by  Iho 
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Vir;2;iuia  Tennessee  and  Georgia  and  the  Cincinnati  Cum- 
bcrhind  Gap  and  Charleston  E,.  Rs.     Cap.  Morristown. 

Ham'bliiu  tp,  of  Brown  co.,  Ind.     Pop.  2011. 

Ham'burgt  a  free  city,  one  of  the  principal  members 
of  the  ohl  llaupeatic  League,  and  the  most  important  com- 
mercial port  of  the  German  empire,  is  situated  on  the  Elbe, 
near  its  entrance  into  the  North  Sea.  With  its  district 
it  comprises  an  area  of  158  square  miles,  with  338,974  in- 
habitants, of  whom  240,2j1  live  in  the  city  and  suburbs. 
Its  present  constitution  dates  from  Sept.  28,  1800.  The 
legislative  power  rests  with  a  senate  consisting  of  IS  mem- 
bers, and  a  municipal  council  consisting  of  192  members; 
the  executive  power  with  the  senate  alone.  The  state  of 
finances  is  as  follows: 

Revenues.  Expenses. 

1870 ^ 5.462,464  5/>75,962 

1871 5,348,044       5,575,600 

1S72 5,750.000       6,200,000 

1873 6,550,000       6,839,000 

At  the  end  of  1871  the  public  debt  amounted  to  40,34!).223 
thalers.  The  commerce  shows  importations  over  sea  i)f  the 
value  of  432.240,000  thalers  in  1872,  against  375,890,000 
in  1871,  mainly  from 

1871.  1872. 

Great  Britain 243,480,000  255.590,000 

Unitetl  Sillies 20,080,000  27,4>;0.0()n 

West  coast  of  America 15.090,000  19,u;;o.(iuo 

Brazil 10,470,000  14.:i'iO,(ino 

France 9,870,000  H,7iiiUiiiO 

The  Netherlands 8,510,000  14.<i70,uuO  ' 

The  value  of  the  importations  over  land  amounted  in  1871  ! 
to  227,360.000  thalers:  that  of  the  total  importation  in  , 
1871  to  003,450,000  thalers.  against  369,G40,lM)U  in  1870; 
427,800,000  in  1809:  409,020,000  in  18GS,  The  cxporta- 
tions  comprised  13,573,284  cwts.  in  1872,  chiefly  to  Great 
Britain,  the  V.  S.,  the  west  coast  of  America,  Brazil, 
and  the  Netherlands.  Of  the  exportations,  4,028,344  ewts. 
were  in  German  vessels;  8,644.940  in  foreign.  In  1872, 
5913  sea-going  vessels,  of  1,387,275  tons  burden,  arrived, 
of  which  778  vessels,  of  327,048  tons  burden,  belonged  to 
Hamburg.  In  the  same  year  5872  sea-going  vessels,  of 
1,383,048  tons  burden,  cleared,  of  which  837  vessels,  of 
322,083  tons  burden,  belonged  to  the  city.  AVith  Liibcck 
and  Bremen,  Hamburg  furnishes  as  its  military  contingent 
the  75th  and  7tUh  (Hanseatic)  regiments  of  infantry. 

The  city  stands  in  a  semicircle  on  the  right  bank  of  the 
Elbe,  the  depth  of  whose  waters  at  high  tide  allows  sea- 
going vessels  not  drawing  more  than  5.5  m.  to  enter  the 
harbor,  while  an  extensive  river-traffic  establishes  a  lively 
comtnunication  with  the  interior.  Hamburg,  which  for- 
merly was  fortified,  consists  of  the  old  and  the  new  city, 
the  former  suburb  of  St.  Georg.  situated  to  the  N.  E..  and 
the  suburb  of  St.  P.auli.  situated  to  the  AV.  Besides  the 
Elbe,  it  has  another  small  river,  the  Alster.  which,  coming 
from  the  N.,  forms  within  the  city  a  small  basin,  called 
Binnen-Alster,  and  outside  of  it  a  larger  one,  called  Aussen- 
Alster;  it  traverses  the  city  by  two  main  branches,  which 
communicate  by  canals  with  the  numerous  branches  of  the 
Elbe.  The  harbor  presents  a  grand  and  interesting  aspect. 
It  has  recently  been  considerably  enlarged,  and  is  now  55(t0 
m.  wide,  afibrding  room  for  400  sea-going  vessels  and  400 
large  and  several  hundreds  of  small  river-craft.  The  west- 
ernmost part  of  the  harbor  is  chiefly  occupied  by  English 
coal-ships  and  the  steamers  of  the  Hamburg-American 
Steamship  Co. ;  the  lower  harbor,  situated  more  to  the  E., 
and  safe  against  drifting  ice,  is  especially  intended  for  sail- 
ing vessels;  farther  to  the  E.  stretch  the  Sandthorhafen 
and  the  Grasbrookhafen,  with  fine  quays  for  steamboats. 
The  easternmost  part,  the  Brookthorhafen.  the  upper  harbor 
and  the  lumber  harbor,  consist  of  shallow  basins,  and  are 
occupied  by  lumber-craft  and  other  small  vessels  coming 
down  the  river.  The  great  depot  belonging  to  the  railway 
line  destined  to  run  through  Bremen,  Osnabriick,  Wcsel, 
and  Maestricht  to  Paris,  is  situated  between  the  Brookthor- 
hafen and  the  upper  harbor.  The  railway  crosses  a  branch 
of  the  Elbe  by  au  iron  bridge  above  the  depot,  and  turns 
then  to  the  S.,  towards  Harburg,  crossing  another  branch 
of  the  Elbe  on  a  second  bridge.  The  Berlin  de]»ot  is  situ- 
ated in  the  eastern  part  of  the  old  town,  Altstadt. 

The  best  view  of  the  city  and  the  river  is  from  the  Elbe 
Hill,  near  the  harbor.  The  finest  part  of  the  city  is  the 
Binnen-Alster,  generally  called  the  Alster  Basin,  and  its 
surroundings.  The  quadrangular  basin,  1750  m.  in  circum- 
ference, is  on  three  sides  lined  with  elegant  buildings,  among 
which  are  the  best  hotels,  and  has  fine  quays  ]danted  with 
trees — Jungfcrnstieg  and  Alsterdamm.  Boats  and  small 
steamers  cover  the  water,  and  all  around  is  stirring  with 
life.  The  Alster  Pavilion  and  the  Bazar,  a  trading-hall 
roofed  over  with  glass,  are  situated  on  the  Jungfcrnstieg. 
The  northern  side  of  the  basin  is  formed  by  a  dyke  which 
separates  the  Binnen-Alstor  from  the  Aussen-Alster.  Only 
in  the  middle  is  an  opening  through  which  the  water  flows, 


and  which  is  crossed  by  the  Lombard  Bridge.  A  column 
with  the  bust  of  Prof.  Biisch  stands  to  the  \V.  of  the  bridge ; 
to  the  E.  a  statue  of  Schiller  by  Lippelt.  At  the  N.  E.  cor- 
ner of  the  Alster  Basin,  on  the  Alster  Hill,  the  art-gallery 
is  situated,  finished  in  1809  after  the  plans  of  Schirrmacher 
and  Von  der  Hude,  in  Italian  renaissance  style.  The  lower 
story  contains  sculptures;  the  upper  contains  pictures  by 
Calame,  Camphausen,  Verbockhoven,  Vautier,  Delaroche, 
Brendel,  and  others.  Tbe  fortitications,  extending  from 
the  art-gallery  to  the  Berlin  depot,  have  been  transformed 
into  ])romenailes,  and  here  an  iron  monument  was  erected 
in  1821  in  honor  of  Count  Adolph  IV.  of  Holstein.  Similar 
promenades  stretch  from  the  other  end  of  the  Lombard 
Bridge  to  the  Elbe  Hill  and  the  harbor,  separating  the  city 
proper  from  the  suburb  of  St.  Pauli,  and  connecting  with 
tlic  botanical  garden,  one  of  the  richest  in  Germany,  and 
with  the  zoological  garden,  also  a  magnificent  institution. 
The  new  Zollverein  depot  is  situated  opposite  to  the  zoo- 
logical garden,  an  immense  structure,  covering  50,000  square 
metres,  and  containing  storerooms  of  all  kinds,  ])ost-rifiice, 
railway  and  telegraph  stations,  etc.  Other  remarkable 
buildings  are  the  Bourse,  where  every  noon  more  than 
5000  men  gather  together,  and  which  contains  a  com- 
mercial library  of  40.000  volumes;  the  bank;  the  Nieolai 
church,  built  in  1842  after  the  plan  of  Gilbert  Scott  of 
London;  the  Catharine  church,  containing  a  remarkable 
altar  and  fine  glass  paintings;  the  Grosse  Michaelis 
church,  built  in  the  middle  of  the  eighteenth  century;  the 
Johanneum,  containing  a  library  of  250,000  volumes  and 
5000  manuscripts;  and  the  Thalia  theatre,  built  in  1842, 
in  the  renaissance  style.  The  vicinity  of  Hamburg,  espe- 
ciallv  the  right  bank  of  the  Elbe,  is  covered  with  fine  villas, 
beautiful  promenades,  and  charming  villager,  such  as  Elan- 
kenese,  Flottbeck,  and  others. 

It  is  probable  that  Hamburg  originated  from  one  of  the 
castles  which  Charlemagne  built  against  the  Slavi,  and 
more  especially  from  the  so-called  Gammerburg.  In  831 
it  was  made  a  bishopric,  and  in  834  an  archbishopric,  al- 
though at  that  time  it  was  only  a  miserable  fishing-village. 
In  980  it  had  grown  into  a  smalt  town,  but  in  that  year  it 
was  destroyed  by  the  Obotrites.  In  1215  it  was  made  a  free 
city  by  the"  emperor  Otho  IV..  but  in  1223  it  was  taken  by 
the  Danish  king  Knut  VI.  His  son  Waldcmar  sold  it  for 
700  marks  silver  to  the  count  of  Sehaumburg-Orlamunde, 
and  he  sold  it  again  for  1500  marks  silver  to  the  citizens. 
Thus.  Hamburg  again  became  a  free  city.  It  chose  Count 
Adolph  IV.  of  Holstein  for  its  patron,  and  he  protected  it 
successfully  against  the  Danes,  leaving  it  all  its  rights  and 
conferring  many  benefits  on  it.  In  1242  it  made  a  covenant 
with  Liibeck,  by  which  the  foundation  was  laid  for  the  Han- 
seatic League,  to  which  Hamburg  owes  much  of  its  com- 
mercial importance  and  all  of  its  political  influence.  Alter 
the  fall  of  the  league  it  still  increased,  and  it  lived  through 
the  Thirty  Years'  war  without  seeing  a  foreign  soldier  wit  liin 
its  walls.  After  a  series  of  internal  disturbances,  caused  by 
the  jealousy  between  the  senate  and  the  citizens,  it  formed 
a  new  constitution  in  1712,  and  in  1770  it  acquired  a  vote 
in  the  German  diet.  Its  commerce  increased  immensely 
during  the  North  American  war  of  in<lependence,  as  Great 
Britain  allowed  neutral  vessels  free  entrance  to  the  col- 
onies. On  Dec.  13,  1810,  it  was  incorporated  into  France: 
and  suffered  very  much  during  the  sieges  of  1813  and  1814. 
In  1842.  by  a  terrible  conflagration,  4210  houses  were  burnt. 
In  1807,  Hamburg  became  a  member  of  the  North  German 
Confederation,  and  in  1871  of  the  German  empire. 

ArcrsT  Niemann. 

Hamburg,  post-v..  county-seat  of  Ashley  co..  Ark. 
Hamburg;,  tp.  and  post-v.  of  Calhoun  co.,  III.,  on  the 
Mississippi  River,  90  miles  S.  W.  of  Springfield.    Pop.  707. 
Hamburgh  post-v.  of  Fremont  co.,  la.,  on  the  Chicago 
Burlington  and  Quincy  and  the  Kansas  City  St.  Joseph  and 
Council  Blufts  R.  Rs.    It  has  2  newspapers,  2  flour-mills,  1 
I  foundry,  5  churches,  7  schools.     Pop.  1431, 
I  '  AV.  A.  Putney,  Ed.  '^Times." 

I       Hambur;g,  tp.  and  post-v.  of  Livingston  co.,  Mich. 

Pop.  of  V.  ,s"l  ;  of  tp.  907. 
I       Hamburg,  post-b.  of  Berks  co.,  Pa.,  on  the  Philadel- 
I  phia  and    Reading  R.  R.,  the  E.  bank  of  the  S?huylkill 
River,  and  at  the  foot  of  the  Blue  Mountain.    It  has  1  \»\U 
ing-raili  that  turns  out  300  tons  of  iron  per  week.  1  build- 
ing and  savings  association,  2  savings  banks,  2  foundries, 
!  2    steam-mills,    5    churches,    1    high    and    several    graded 
schools,  1   German  newspaper.  1  broom-factory,  6  hotels. 
The  South  Mountain  R.  R.,  now  in  course  of  construction, 
will  pass  through  the  town.     Pop.  1500. 

M.   P.   DOERING,  Ed.  "IlAMBrnGEU  SCHNELLPOST.'* 

Hambtirg,  tp.  of  Edgefield  co..  S.  C.     Pop.  U20, 
Hamburg,  tp.  of  Vernon  co.,  "Wis.     Pop.  120S. 
Hain'burghy  post-tp.  of  Erie  co.,  N.  Y.,  on  Lake  Erie, 
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and  on  the  Lake  Shore  R.  R.,  10  miles  S.  of  Buffalo,  N.  Y. 
It  contains  several  villages,  and  has  importunt  luanufac- 
turus.     Pop.  of  tp.  29;U. 

llain'Ucii*  ]tost-tp.  of  Xcw  Iliivcn  cc,  Conn.,  the  next 
town  N.  i.f  Xuw  llavou.  It  is  bounded  on  thi-  E.  by  Quin- 
nipiiic  River,  and  contains  several  manufacturing  villages. 
It  id  tniverscd  by  the  Xcw  Uavou  aod  Nortbamptou  R.  R. 
Pup.  S02S. 

Ilnmden,  tp.  and  post-v.  of  Delaware  co..  X.  Y..  on 
the  I>iIuH!ire  Kiver  and  on  the  iJelhi  branch  of  the  Xew 
York  and  Oswe-i^o  Midland  K.  R.  The  township  is  moun- 
tainous, but  has  important  manufactures.  Pop.  of  v.  133; 
of  tp.  1702. 

Iliimden,  a  v.  of  Clinton  tp.,  Vinton  co.,  0.,  on  the 
Marii'Ha  and  Cincinnati  11.  R.,  at  the  junction  of  the  Ports- 
m.>utli  branch,  127  miles  E.  of  Cincinnati.  (P.  0.  Rkkd's 
Mii.i..  Vintnn  co.,  0.)     Pop.  364. 

Ilu'inclll,  town  of  the  German  empire,  in  Hanover,  on 
the  U'l'^iT,  which  here  i^  crossed  by  a  chain  bri<l;:e  7S0  ft-ct 
liMii^.  If  lias  a  very  inture.-tin'^  aspect  of  antiquity  with  its 
walls  and  towers,  and  with  its  houses  ornamented  with 
wood-carving  and  their  gables  turned  towards  the  streets. 
It  has  large  breweries  and  tobacco  manufactures.    P,  8530. 

Ila'mer,  tp.  of  Highland  co.,  0.     Pop.  959. 

Ilanier  (Thomas  L.).  b.  in  Pennsylvania;  removed  at 
an  lurly  age  to  Ohio,  where  he  studied  and  practised  law, 
and  wa^  elected  a  member  an<l  Speaker  of  the  State  legis- 
lature :  also  member  of  the  House  of  Representatives  1833- 
39.  During  the  war  with  Mexico  ho  served  as  major  of 
Ohio  volunteers  until  apjujinted  l>rigadier-general,  .July  1, 
1840,  distinguishing  himself  at  Monterey,  where  he  suc- 
ceeded to  the  command  of  Sutler's  division  after  that  otHccr 
was  wounded,  J),  at  Monterey  Dec.  2,  1846.  To  commu- 
nicate its  regret  at  his  loss,  Congress  voted  a  sword  to  be 
presented  to  his  nearest  male  relative.       G.  C.  Simmons. 

Ha'mcrsville,  post-v.  of  Brown  co.,  0.,  in  Clark  tp. 
Pop.  151. 

Uam'erton  (Philip  Gilreiit),  b.  at  Manchester,  Eng- 
land, Supt.  10,  1834,  of  an  old  family  of  the  X.  of  England; 
devoted  himself  to  landscape-painting,  living  much  in  the 
wildest  parts  of  Scotland  ;  married  a  French  lady  in  1859, 
and  has  since  lived  chiefly  at  Autun  ;  has  brought  forward 
a  new  process  for  etcliing:  but  his  devotion  to  literature 
has  interfered  with  his  success  as  an  artist.  .Author  of 
Oftscrvutfonit  f>n  HeraMf i/  {IS51);  /ulcnof  Lofh  vliucfpoems, 
1855);  Pahitrr's  Camp  in  the  Hh/f, latu'h  {IHG2) ;  Thou<fhtH 
tthunt  Art  (18G2);  Etehinfj  mid  Etrh^-rn  (ISGfi);  Cnu't^'m- 
pornrtf  Frcnrh  PainUrs  ( 1  8I>7) ;  E(rfirr'»  Humlbooh  ( 18GS) ; 
Wtnd'r.r/iohnr  (a  novel,  1869) ;  The  Vukuotrn  /ifrVcr  ( 1870) ; 
The  fntrllertufd  li/e  (1873);  Chnptrrtt  on  Ani'nmh  {\Si:^) ; 
and  several  other  volumes,  besides  many  fugitive  pieces,  etc. 

HamiTcar  was  the  name  of  several  Carthaginian  gen- 
erals, but  the  most  celebrated  of  them  was  Hamilcar  Rarca 
("lightning"),  the  father  of  Ilannil)al.  AVhile  yet  very 
young  he  was  appointed  conunainltr  of  the  Carthaginian 
army  in  Sicily  (217  B.  c.)  during  the  first  Punic  war.  At 
this  time  the  Unmans  had  nearly  succeeded  in  driving  the 
Curthaginians  from  the  island,  but  when  Hamilcar  received 
the  command  fortune  turned.  He  took  up  his  position  first 
at  Mount  Herctc,  then  at  Mount  Eryx,  and  from  these  jmints 
he  steadily  exteuded  his  sway.  But  in  211  it.  r.  the  Car- 
thaginian fleet  was  totally  defeated  ofT  the  .Kgatcs  Islands, 
llanitlcar  was  calle<l  batdc  to  Africa  to  defend  the  mother- 
city;  i)oace  was  concluded  shortly  after,  and  Carthage  lost 
Sardinia  and  Sicily.  In  order  to  proeure  for  his  native 
city  antjthcr  empire  as  profitable,  and  form  a  basis  of  op- 
erations from  which  Rome  herself  could  bo  attacked,  he 
enterecl  upon  his  Spanish  campaigns  in  230  it.  c.  He  was 
eminently  successful,  and  had  brouglit  the  whole  soul  hern 
and  eastern  part  of  Spain  urnler  Carthaginian  rule  when 
he  was  killed  in  a  battle  against  the  Vettones,  in  228  ».  r. 

llam''ill(>n,  town  of  Scotland,  in  the  county  of  Lanark, 
on  the  Clyde.  1 1  miles  S.  E.  of  (ilasgow.  Close  by  is  Ham- 
ilton Palace,  a  tine  Ituilding  in  the  midst  of  extensive 
pleasure-grounds  and  containing  a  fine  collection  of  ])ic- 
tures.      Pop.  11,49G. 

IlainiHon,  a  flourishing  city  and  port  of  entry,  cap. 
of  Wentvvorlh  co,,  Ontario,  Dominion  of  Canada,  on  the 
Great  Wej^tern  Railway.  Ill  miles  .'^.  W.  of  Toronto  and  I-"', 
miles  W.  N.  W.  of  the  Suspi-nsion  Bridge,  on  Burlington 
Bay,  tlie  western  extremity  of  Lake  Ontario.  The  bay  eon- 
stilutcs  a  noble  ami  capacious  harbor,  connected  with  tlio 
main  lake  hy  Burlington  Bay  Canal.  The  Desjardins 
Canal,  a  deepened  channel.  Ii-adw  to  Ihe  thriving  town  of 
Dundas.  Hamilton  has  5  brand)  banks,  a  board  of  trade, 
25  churches.  10  atbletic  and  sporting  clubs,  a  fine  syclem 
of  public  sidioids,  Roman  Catholic  iiehnols,  a  business  eol- 
Inge,  an   industrial  sclioot,  a  jtuMin   library,  a  female  col- 


lege, a  graoimar  school^  a  convent,  a  mechanics*  insti- 
tute, 8  Masonic  bodies,  6  Odd  Fellows'  lodges,  2  daily,  3 
weekly,  and  3  monthly  periodicals,  1  agricultural  and  1 
horticultural  society,  6  benevolent  associations,  2  literary 
societies,  a  hospital,  a  deaf  and  dumb  asylum,  a  female 
home,  2  orphan  asylums,  a  house  of  refuge,  2  Christian  as- 
sociations, and  a  Bible  society.  The  city  has  excellent 
water  and  gas  works,  a  large  trade,  and  manufactures  of 
machinery,  iron  goods,  paper,  sewing-machines,  carriages, 
brushes,  glass,  gunpowder,  soap,  lumber,  etc.  It  is  called 
the  "Ambitious  City,"  and  is  a  place  of  great  enterprise 
I  and  thrift.  It  is  divided  into  five  wards,  and  has  a  Roman 
Catholic  bishop.     Pop.  in  1871,  2G,71G._ 

Ilamiltuil,  county  of  Florida,  bounded  on  the  X.  hy 
Georgia.  Area,-11M)  square  miles.  It  has  extensive  forests 
of  pine  timber  and  large  swamps.  Cotton  and  corn  are 
staple  products.  It  is  intersected  by  the  Florida  division 
of  the  Atlantic  and  Gulf  R.  R.     Cap.  Jasper.     Pop.  57-19. 

Uainilton,  county  in  the  P.  E.  of  Illinois.  Area,  432 
square  miles.  It  contains  both  timber  and  prairie  land, 
and  is  fertile.  Cattle,  grain,  tobacco,  and  wool  are  staple 
products.  Woollen  goods  and  carriages  are  leading  manu- 
factures. The  county  is  traversed  by  the  St.  Louis  and 
South-eastern  R.  R.     Cap.  McLcansboro'.     Pop.  1.3,014. 

Hamilton,  county  of  Central  Indiana.  Area,  400 
square  miles.  It  is  very  fertile,  and  is  partly  level  and 
partly  undulating.  Cattle,  grain,  and  wool  arc  staple  prod- 
ucts. Flour,  lumber,  carriages,  ami  brick  are  leading  arti- 
cles of  manufacture.  It  is  traversed  by  the  Indianapolis 
Peru  and  Chicago  R.  R.     Cap.  Xoblesville.    Pop.  20,882. 

Hamilton)  county  in  X.  Central  Iowa.  Area,  570 
square  miles.  It  is  undulating  and  fertile.  Grain  is  the 
leading  product.  Coal  is  mined  in  the  courty.  It  is  tra- 
versed by  the  Iowa  division  of  the  Illinois  Central  R.  R. 
Cap.  Webster  City.     Pop.  0055. 

Hamilton,  county  of  S.  Central  Xebraska.  Area,  576 
square  miles.  The  surface  is  rolling  and  adapted  to  pas- 
turage. The  X.  W.  part  is  traversed  by  the  river  Platte 
and  the  Union  Pacific  R.  R.    Cap.  Orville.    Pop.  130. 

Hamilton,  countj-  of  X.  E.  Central  Xcw  York.  Area, 
1745  square  miles.  It  is  a  part  of  the  great  northern  wil- 
derness of  Xew  York,  is  rocky  and  mountainous,  and 
chiefly  covered  by  forests.  It  abounds  in  lakes  and  streams. 
Some  of  the  valleys  are  productive.  Peat,  iron  ore,  lime- 
stone, sandstone,  and  graphite  arc  found.  Cap.  SageviUe. 
Pop.  29(;i). 

Hamilton,  the  south-westernmost  county  of  Ohio. 
Area.  3'.>0  s<juare  miles.  It  is  the  most  populous  county  in 
the  State.  It  is  undulating,  fertile,  and  well  cultivated. 
Grain,  fruits,  dairy  products,  and  live-stoek  are  the  great  • 
staples.  The  manufactures  arc  very  extensive  and  embrace 
nearly  all  kinds  of  goods.  (See  art.  Cin'Cinnati.)  The 
county  has  extensive  commerce  by  rail  and  river.  It  i.i 
traversed  by  numerous  railroads.  Capital,  Cincinnati.  Pop. 
200,370. 

Hamilton,  county  of  Tennessee,  bounded  S.  by  Georgia. 
Area,  52l)  squan?  miles.  The  surface  is  in  part  liroken  by 
spurs  of  the  Cumberland  Mountains.  The  soil  is  produc- 
tive. Wheat  and  corn  arc  stajile  products.  Coal  and  iron 
abound,  and  iron  is  manufactured.  The  county  is  traversed 
by  the  navigable  Tennessee  River  and  by  the  railroads 
centring  at  Chattanooga,  the  capital.     Pop.  17,241. 

Hamilton,  county  of  X.  W.  Central  Texas.  Arcn,825 
square  miles.  It  is  a  fine  rolling  ])rairie  region,  well 
watered  and  timbered,  and  abounding  in  good  building- 
stone.  The  soil  is  fertile.  The  chief  products  are  live- 
stock, wotd.  and  hides.    Cap.  Hamilton.    Pop.  733. 

Hamilton,  (p.  of  Prairie  co.,  Ark.    Pop.  582. 

Hamilton,  tp.  of  Butte  co.,  Cal.,  on  Feather  River. 
Po]..  ii;;i>. 

Hamilton,  pnst-v..  cap.  of  Harris  eo..  Ga.,  22  miles  X. 
of  ('olumlm>  and  :!  miles  trom  the  Xorth  and  South  K.  R.  It 
h;is  an  juademv.  a  female  college,  a  ncwspajjcr.  2  churches, 
and  a  Imiel.      I*.  :t59.     D.  W.  D.  Boci.i.Y.  Pin.  "  VisiTOH." 

Hamilton,  tp.  and  jiost  v.  of  Hancock  co..  III.,  on  the 
Mississipjii  Uiver,  opposite  Keokuk,  la.,  and  at  the  foot 
of  the  Des  Moines  Hapids,  is  on  the  Toledo  Peoria  and 
Warsaw  and  the  Keokuk  branch  of  the  Toledo  Wabash 
and  Western  U.  Us.  It  Inis  a  monthly  paper.  1  churches, 
good  common  schools,  a  flouring  nnd  a  saw  mill,  a  basket- 
factnrv,  wa^ou  and  plough  factories,  and  an  immense  wa- 
ter-pc»wcr.  unimproveil.  The  river  ia  hero  crossed  by  a 
railroad  bridtje.  In  the  midst  of  an  excellent  fruit-region. 
!N>p.  of  tp.  H'l'.j.     Til.  (!ui:(i(j,  Ei).  '*  Doi.i.au  Monthly." 

Hamilton,  tp.  of  Lee  eo.,  III.     Pop.  180. 

Ilainillon,  tp.  of  Delaware  co.,  Ind.     Pop.  1120. 

Hamilton,  tp.  of  Jackson  co.,  luU.     Pop.  16G5. 
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Hamilton,  tp.  of  Sullivan  co.,  Ind.  It  contains  Sulli- 
van, the  couuty-seat.     Pop.  3759. 

Hamilton,  tp.  of  Decatur  co.,  la.     Pop.  S-46. 

Hamilton,  tp.  of  Hamilton  co.,  la.     Pop.  546, 

Hamilton,  post-y.  of  Libertj-  tp.,  Marion  co.,  la.  P.  133. 

Hamilton,  post-tp.  of  Essex  co.,  Mas?.,  on  the  Eastern 
R.  K.,  24  miles  X.  E.  of  Boston.  It  is  a  good  agricultural 
to^vn,  has  manufactures  of  woollen  goods,  and  a  celebrated 
camp-meeting  ground,  known  as  Asbury  Grove,  owned  by 
members  of  the  Methodist  Episcopal  Church.     Pop.  7D0. 

Hamilton,  tp.  of  Gratiot  co.,  Mich.     Pop.  294. 

Hamilton,  tp.  of  Van  Buren  co.,  Mich.     Pop.  1172. 

Hamilton,  a  v.  of  Houston  co.,  Minn.     Pop.  50. 

Hamilton,  post-v.  and  tp.  of  Caldwell  co..  Mo..  50  miles 
E.  of  St.  Joseph,  on  the  Hannibal  and  St.  Joseph  R.  R.  It 
has  a  bank,  a  newspaper,  5  churches,  3  hotels,  stores,  ma- 
chine-shops, flouring-mills,  etc.  It  is  the  centre  of  a  fine 
agricultural  section,  and  is  an  important  point  for  shipping 
cattle,  horses,  hogs,  and  grain.  Pop.  of  v.  975  ;  of  tp.  IG58. 
M.  A.  Low,  Ed.  "News." 

Hamilton,  post-v.,  cap.  of  White  Pine  co.,  Ncv.,  120 
miles  S.  of  Palisade,  which  is  on  the  Central  Pacific  R.  R. 
It  has  a  bank,  a  Wells,  Fargo  &  Co.  express  office,  and  1 
newspaper.  Principal  business,  quartz  silver-mining,  in 
connection  with  which  there  are  7  mills,  containing  122 
stamps,  and  capable  of  crushing  150  tons  of  rock  ])ei"  day 
of  24  hours.  The  product  of  silver  bullion  during  four 
years  ending  Jan.  1,  1874,  has  been  nearly  §9,000,000  in 
value.  In  the  immeiliate  vicinity  are  numerous  "  ranches" 
or  farms,  which  produce  hay  and  grain.  Immense  herds 
of  live-stock  are  dispersed  over  the  valleys  during  summer 
and  winter,  finding  abundant  feed  the  entire  year.  Pop. 
of  tp.  o'JV.'i.     Fred.  Elliott,  Ed.  "White  Pine  Xews." 

Hamilton,  fp.  of  Atlantic  co.,  N.  J.  It  contains  May's 
Lau(lin;r,  the  county-seat.     Pop.  1271. 

Hamilton,  tp.  of  Mercer  co.,  N.  J.,  on  the  Delaware 
River,  just  below  Trenton.  It  is  traversed  by  several  di- 
visions of  the  Pennsylvania  R.  R.,  and  has  a  very  fertile 
soil.     Pop.  5417. 

Hamilton,  post-v.  and  tp.  of  Madison  co.,  N.  Y.,  about 
30  miles  from  Utica,  on  the  Chenango  Canal  and  the  Utica 
Chenango  and  Binghamton  R.  R.  It  is  the  seat  of  Madison 
University,  Hamilton  Theological  Seminary  (Baptist),  Col- 
gate Academy,  Hamilton  Female  Seminary,  and  a  union 
graded  school.  It  has  a  very  fine  park,  5  churches,  1  na- 
tional bank,  2  weekly  newspapers  and  a  semi-monthly  col- 
lego  paper,  1  foundry,  a  large  cofl&n  and  burial-casket  manu- 
factory, a  large  wagon-works,  a  sash,  blind,  and  door  nuinu- 
factory.  etc.  The  tp.  also  contains  Earlville,  East  Ham- 
ilton, HruiiAiiDsviLLE,  and  Poolville  (which  see).  Pop. 
of  V.  1529  :  of  tp.  3GS7.     Ed.  *'  Democratic  Republican." 

Hamilton,  tp.  and  post-v.  of  Martin  co.,  N.  C,  on  the 
S.  bank  of  the  Ruanoke  River.  Large  vessels  can  ascend 
to  this  point.     Pop.  of  v.  200 ;  of  tp.  3957. 

Hamilton,  city,  cap.  of  Butler  co.,  0.,  on  either  bank 
of  the  Great  Miami  River.  25  miles  N.  of  Cincinnati.  The 
Cincinnati  Hamilton  and  Dayton,  Cincinnati  and  Indian- 
apolis, Cincinnati  Richmond  and  Chicago,  and  the  Atlantic 
and  Great  Western  R.  Rs.  and  the  Miami  and  Erie  Canal 
pass  through  it.  The  river  and  canal  aflord  unlimited 
water-]tower  for  manufacturing  purposes.  A  railroad  to 
connect  the  Cincinnati  and  Indianapolis  road  at  this  point 
with  the  Little  Miami  road  at.  Morrow  will  soon  be  built, 
which  will  bring  this  city  within  easy  reach  of  the  Ohio 
coal-fields.  The  city  is  a  large  manufacturing  centre,  and 
one  of  tho  largest  exhibitors  at  the  Industrial  Exposition 
annually  held  at  Cincinnati.  Among  its  industries  is  a 
manufactory  of  railroad  supplies;  1  of  punches,  reapers, 
mowers,  etc.;  1  of  engines,  threshers,  etc. :  1  of  wood-work- 
ing machinery,  a  plough  company,  and  the  variety  works. 
A  large  capital  is  invested  in  sash,  wood-bending,  bran- 
duster,  coinage,  and  other  factories.  There  are  6  paper- 
mills,  each  representing  about  ?J0.000  capital:  1  woollen 
and  5  flouring  mills,  2  national  banks,  1  local  insurance 
company  and  32  agencies,  a  board  of  trade,  a  paid  fire  de- 
partment and  an  electric  fire-alarm  telegraph,  a  projected 
street  railway,  7  building  associations  with  a  capital  of 
$2,225,000,  4  weekly  newspapers,  21  corporations.  12 
churches,  13  benevolent  societies,  and  2  parks.  Pop. 
1I,0S1.  F.  H.  Scobev,  Ed.  "Telegraph." 

Hamilton,  tp.  of  Franklin  co.,  0.     Pop.  1827. 

Hamilton,  tp.  of  Jackson  co.,  0.     Pop.  1108. 

Hamilton,  tp.  of  Lawrence  co.,  0.     Pop.  IIOS. 

Hamilton^  tp.  of  Warren  co.,  0.,  on  the  Little  Miami 
River  and  U.  R.     Pop.  2400. 

Hamilton,  tp.  of  Adams  co.,  Pa.     Pup.  U18. 


Hamilton,  tp.  of  Franklin  co.,  Pa.     Pop.  1630. 

Hamilton,  tp.  of  McKean  co.,  Pa.     Pop.  120. 

Hamilton,  tp.  of  Monroe  co.,  Pa.     Pop.  1S92. 

Hamilton,  tp.  of  Tioga  co.,  Pa.,  contains  the  villages 
of  Blossburg  and  Morris  Run,  is  traversed  by  the  Tioga 
R.  R.,  and  has  im]>ortant  mines  of  semi-bituminous  coal. 

Hamilton,  tp.  of  Darlington  co.,  S.  C.     Pop.  1814. 

liamilton,  tp.  of  Cumberland  co.,  Va.     Pop.  2990. 

Hamilton,  post-v.  of  Loudoun  co.,  Ya...  is  the  present 
terminus  of  tho  AVashington  and  Ohio  R.  R.,  40  miles  AV. 
from  Washington  City.  It  contains  the  usual  number  of 
stores  and  manufacturing  estaljlishnients,  has  2  weekly 
newspapers,  a  fine  Masonic  hall,  the  Virginia  Normal  In- 
stitute, and  there  are  several  churches  in  the  town  and  im- 
mediate vicinity.  It  is  a  great  resort  for  visitors  from  Wash- 
ington during  the  summer  months.     Pop.  about  500. 

S.  B.  Mercier,  Ed.  '*  Loudocn  Enterprise." 

Hamilton,  tp.  of  La  Crosse  co.,  Wis.     Pop.  2201. 

Hamilton  (Alexander),  b.  in  Nevis,  an  island  of 
the  West  Indies,  Jan.  11,  1757.  His  father  was  from  Scot- 
land; his  mother,  whose  maiden  name  was  Faucettc,  was 
of  Huguenot  stock.  His  father  failed  in  business,  and  his 
mother  died  while  her  son  was  but  a  child.  He  was  sent 
to  the  mother's  relatives  in  Santa  Cruz,  whore  in  1769  he 
became  a  counting-house  clerk  of  JMr.  Nicholas  Cruger ;  but 
on  his  discovering  some  literary  taste,  he  was  sent  in  1772 
to  a  grammar  school  at  Elizabethtown.  N.  J.  In  1773  ho 
entered  King's  (now  Columbia)  College.  In  1774  his 
speeches,  pamphlets,  and  newspaper  articles  on  the  political 
affairs  of  the  day  won  the  applause  of  the  ]ieople.  In  1776 
he  received  a  captain's  commission  in  the  artillery,  and 
served  with  honor  in  the  army  of  Washington,  whose  aide- 
de-camp  he  became  in  1777  with  the  rank  of  lieutenant- 
colonel.  In  this  capacity  he  was  employed  by  the  com- 
mander in  the  most  delicate  and  important  trusts.  In  1780 
he  married  Eliza,  a  daughter  of  Gen.  Schuyler.  In  17SI 
he  resigned  his  commission  in  consequence  of  a  rebuke  re- 
ceived from  Gen.  M'^ashington.  He  next  receivetl  command 
of  a  New  York  battalion  of  light  infantry,  of  which  he  was 
lieutenant-colonel,  and  at  the  battle  of  Yorktown  he  served 
at  its  head  with  much  distinction.  He  afterwards  studied 
law,  was  a  member  of  Congress  (1782-83  and  1787-88), 
and  served  in  the  convention  which  drew  up  tho  Federal 
Constitution.  He  was  the  principal  author  of  the  ]ia- 
]ters  afterwards  called  collectively  The  Fcilevul'mt ;  was 
(1789-95)  the  first  secretary  of  the  V.  S.  treasury,  and  as 
such  was  the  author  of  the  funding  system,  the  founder  of 
the  U.  S.  bank,  and  restorer  of  public  credit.  He  after- 
wards had  some  share  in  the  preparation  of  Washington's 
farewell  address.  He  was  at  about  this  time  involved  in 
personal  and  political  controversies  with  Jefferson  and 
Monroe;  but  subsequently,  when  the  House  of  Represen- 
tatives was  called  upon  to  choose  between  Jefferson  and 
Burr  for  the  Presidency,  he  used  his  powerful  influence  for 
the  former.  In  179S,  during  the  troubles  with  France,  he 
was  made  inspector-general  of  the  army  with  the  rank  of 
major-general,  and  was  for  a  short  time  in  171*0  commander- 
in-chief.  In  ISOO  he  was  chosen  president-general  of  the 
Cincinnati.  He  declined  the  chief-^justiceship  of  the  U.  S. 
In  1804,  when  Aaron  Burr  unsuccessfully  sought  the  gov- 
ernorship of  New  York,  he  was  opposed  earnestly,  though 
not  actively,  hy  Hamilton,  to  whose  influence  Burr  ascribed 
his  defeat.  Burr,  smarting  under  his  suj^posed  injuries, 
challenged  Hamilton;  and  the  latter,  though  repudiating 
the  code  as  barbarous  and  wrong  in  principle,  accepted  the 
challenge.  The  parties  met  at  Weehawken,  N.  J.,  July  11, 
1S04.  Hamilton  declined  to  fire  at  his  adversjiry,  but  at 
Burr's  first  fire  was  mortally  wounded,  and  died  on  the 
following  day.  In  person,  Hamilton  was  thin,  small,  and 
erect,  graceful  and  courtly  in  manners,  aristocratic  and  re- 
served in  social  habits.  Exceedingly  able  and  industrious 
in  public  affairs,  a  ready  and  pleasing  speaker,  a  strong 
and  inUuential  writer,  his  share  in  the  settlement  of  the 
financial  and  other  difficulties  which  early  beset  the  republic 
was  great  and  important.  Far  enough  was  ho  removed 
in  his  o])iuions  and  tastes  from  the  democratic  spirit  of 
Jefferson  and  Madison;  and  it  is  probable  that  the  antag- 
onism of  the  two  principles  was  necessary  to  the  growth 
of  a  good  government  —  one  neither  a  central  despotic 
power,  nor  a  loose  and  weak  association  of  separate  com- 
munities, with  no  powers  at  all  as  a  whole.  (See  his  Xj/e, 
by  J.  Renwick  (1841);  by  his  son.  John  C.  Hamilton 
(1834-40)  J  Hamilton's  complete  Worka  (7  vols.,  1851).) 

ChAS.  W.  GllEENE. 

Hamilton  (Andrew),  a  merchant  of  Edinburgh:  be- 
came deputy  governor  of  New  Jersey  in  16St» ;  was  taken 
prisoner  by  the  French  in  1(>89  ;  became  deputy  postmaster 
tor  the  colonies  in  1602  ;  governor  of  East  and  West  Jersey 
1692-98  and  16U9-1701 ;  deputy  governor  of  Pennsylvania 
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17111-11:;.    li.  nt  hi?  residence,  Ainboy,  N.  J.,  Apr.  20,  1703. 
He  wus  ijin'  III  tlie  proprietors  of  East  Jersey. 

Hamilton  (Andrew  Jacksox),  b.  in  MaJison  cc,  -Ma., 
Jan.  ^S,  ISlo,  the  son  of  a  farmer.  Ho  became  elerk  of 
the  circuit  court  for  the  county,  suli.^equently  merchant, 
and  then  a  lawyer.  In  ISiti  he  removed  to  Texas,  where 
ho  was  made  attorney-general,  besides  holding  other  public 
positions.  lie  was  (ISilP-Ol)  a  member  of  Congress,  and 
during  tho  civil  war  actively  supported  the  Federal  govern- 
ment, and  was  made  a  brigadier-general  of  volunteers  ; 
was  military  governor  of  Texas  ISd.'-fi.i  ;  provisional  gov- 
ernor ISIK^-GG;  and  afterwards  one  of  the  associate  justices 
of  the  State  supremo  court.    D.  Apr.  II,  1S75. 

Hiimilton  (  Ciiaulus  S.),  b.  in  New  York  Nov.  Ifi,  1822  ; 
graduated  at  West  Point,  entered  the  army  as  brevet  sec- 
ond liiMiteuaut  of  infantry  lS4:i,  second  lieutenant  1S4J, 
first  lieutenant  1S17  ;  served  with  distinction  in  the  Mex- 
ican war:  brevetted  captain  for  Contreras  ami  Churubus- 
co;  severely  wounded  at  .Molino  del  Rey :  subsequently 
on  frontier  duty  till  ISi:!,  when  ho  resigned  and  engaged 
in  farming  in  Wisconsin.  On  the  outbreak  of  the  civil 
war  lie  was  appointed  (May  11,  ISGl)  colonel  .Id  Wisconsin 
Vols. ;  promoted  to  bo  brigadier-general  of  volunteers  six 
days  later,  and  major-general  .^ept.,  1.^02.  Served  in  \'ir- 
ginia  during  the  siege  of  Vorktown,  May,  isti2,  when  ho 
was  transferred  to  Mississippi  and  commanded  a  division 
at  luka  and  Corinth  :  subsequently  in  command  of  the  left 
wing  of  the  .Army  of  Tennessee  and  of  the  Ifith  corps.  Re- 
eigned  .Apr.,  1803,  since  which  time  ho  has  been  engaged 
as  a  manufacturer  at  Fond  ilu  Lac,  Wis,     G.  C.  PistMO-vs. 

Hamilton  (Eli/.abf.tii),  b.  at  Belfast,  Ireland,  July 
2.*),  I70S;  was  long  a  governess  in  Scotland.  Author  of 
lellrra  i>/  n  Hiwioo  linjiih  (2  vols.,  17'.t(>),  Miiiuiirt  nf 
Mofirrn  Phllosnphtrs  (3  vols.,  1800),  Letters  nn  the  Eieinen- 
tarij  Principlrti  uf  Ediierilinii  (2  vols.,  1801-02),  Letters  oil 
the  Furmation  of  lietlfjious  and  Mnreil  Prinriph'S  (2  vols., 
1800).  C'lttiit/erH  nt'  ai'enhunne  (ISOS),  liiileg'of  llie  ,1 1111111(1/ 
Full  J  (I80(i),  E^crdae)  !ii  /iV/k;i'om»  A'it:.irU<l;ie  (1809), 
Li't'e  0/  ArjrippiHft  (2  vols.,  1811),  Popular  E»9aif9  on  the  fii- 
deralfiitfliur/,  etc.  (2  vols.,  1813),  Hints  to  Patrons  of  Schools 
(181.1).  I),  at  Ilarrowgato  July  25,  1816.  (Seo  her  Life, 
by  Miss  BKNiicn,  2  vols.,  1818.) 

Hamilton  (.T.VMP.si.b.  about  1710,  was  a  son  of  Andrew 
Hamilton  of  Philadelphia  (d.  1711);  was  deputy  governor 
of  Pennsylvania  for  the  proprietors  17-1S-.JI  and  17J9-C3; 
president  of  the  council  an<l  acting-governor  in  ?771;  was 
an  able  officer  and  royalist.     D.  in  New  York  Aug.  1 1,  1783. 

Hamilton  (James), b.  at  Charleston,  S.  C,  Jlay  8, 1786, 
was  the  son  of  Maj.  .Tames  Hamilton  of  Washington's  staff. 
The  younger  Hamilton  received  a  good  education,  became 
a  lawyer,  served  as  a  major  in  tho  war  of  1812,  and  was 
for  sotno  years  mayor  of  Charleston,  besides  holding  other 
public  offices.  In  1822  ho  detected  tho  conspiracy  of  Den- 
mark Vcsey.  As  a  member  of  Congress  (1822-2'J)  ho  ear- 
nestly advocatctl  State  rights,  free  trade,  direct  taxes,  and 
armed  resistance  to  tlio  tariff  of  1823.  As  governor  of 
South  Carolina  (1830-32)  he  reeorainended  tho  passage  of 
tho  Nullification  act.  llo  was  afterwards  made  major- 
general  commanding  tho  State  troops,  and  was  later  tho 
minister  pleni]iotentiary  from  Texas  to  the  European 
powers.  He  was  in  1857  elected  from  Texas  to  tho  U.  S. 
Senate.  On  Oct.  15,  1857,  ho  was  drowned  off  the  coast 
of  Texas  by  the  collision  of  tho  steamers  Opclousas  and 
Galveston,  giving  up,  with  characteristic  manliness,  his 
only  chance  of  safety  to  a  lacly  be  had  never  seen  before. 
He  was  active  in  coraniereinl  and  literary  enterprises,  and 
dcclineil  the  secretaryship  of  war  and  the  jiost  of  U.  S.  min- 
ister to  .Mexien,  both  tendered  him  by  Gen.  Jackson. 

Hamilton  (Ji-.rPF.nsos),  I).  D.,  b.  in  Ward,  Worocstor 
CO.,  Mass.,  .Aug.  23,  1805:  educated  and  brought  into  tho 
ministry  of  the  Melhodisit  Kpiscopal  Church  by  Wilbur 
Fisk,  ii.  D. :  joined  the  New  luigltind  eonferenec  May, 
IH3I  :  jireached  four  years  in  Hull,  Katidolph.  Salem,  and 
Roston  ;  was  transferreil  in  18.311  to  New  Orleans  on  account 
of  a,sf  hTMii.  and  in  1830  to  the  .Alabama  conference,  in  which 
he  labored  with  almost  unexampled  zeal  and  success  at 
Mobile,  Montgomery.  Tuseabiosa.  and  other  places  as  pas- 
tor and  presiding  elder:  acted  as  sei-retary  of  tho  Tract 
Society  of  the  .Methodist  I']piseo]ial  Church,  South,  IH55- 
58.  He  was  a  member  of  tho  General  Conferoneo  in  1814, 
in  which  measures  were  taken  for  tho  division  of  the 
Church;  was  a  member  of  tin-  I,ouisvillo  convention  at 
wlii'-h  the  Metho'list  Fpincopal  (.'bureb.  South,  was  or- 
gaiii/cd,  and  of  every  General  Conference  till  his  ileath,  l)ec. 
li'i.  I  ^7  I,  at  Dpelika,  Ala.  T.  O.  Simmkiis. 

Ilninilton  (JoiiM  Ciirnni),  b.  in  Philndel]ihia  in  1702, 
was  a  son  of  Alexander  Hamilton  :  griicluated  at  Columbia 
College:  became  a  lawyer;  was  an  aide  on  the  sliilV  of 
Grn.  Ilarrison  in  tho  war  of  1812-15.     Author  of  Memoirs 


of  Alexander  Hamilton  (2  vols.,  1834-40),  Hislor;,  of  the 
Republic  at  traced  in  the  Wrilin-js  of  Alexander  Hamilton 
(2  vols.,  1850-58),  and  edited  his  father's  Works  (7  vols., 
1851 ). 

Hamilton  (Sciii-ylkii).  ason  of  .Tohn  Church  Hamilton 
(b.  1702),  and  a  grandson  of  Gen.  Alexander  Hamilton. 
Schuyler  Hamilton  was  b.  tit  New  York  July  25.  1822.  and 
graduated  at  West  Point  in  1811.  In  the  Mexican  war  he 
was  twice  wounded — once  at  Monterey,  and  again  near  .Mil- 
flores,  while  in  command  of  a  scouting-party,  with  which 
he  fought  des|)eralely  a  superior  force,  lie  was  (1847-54) 
an  officer  on  the  staff  of  Gen.  Scott.  In  1855  he  resigned 
and  removed  to  Branford.  Conn.  In  18B1  ho  enlisted  as  a 
private  in  the  7th  New  York,  but  soon  received  a  commis- 
sion ;  became  in  IS6I  a  colonel  and  afterwards  a  brigadier- 
general  of  volunteers  :  in  1862  major-general  of  volunteers. 
He  took  a  prominent  part  in  the  actions  at  New  Madrid, 
Mo.,  and  Island  No.  10.  Ho  resigned  from  the  service  in 
1863.    He  published  in  1853  a  Hittori/  of  the  Xatlonal  Flay. 

Hamilton  (Sir  AVili.iam),  Bart.,  b.  in  Glasgow,  Scot- 
land, Mar.  8, 1788.  He  >vas  the  elder  of  two  sons  of  Dr.  Wil- 
liam Hamilton,  professor  of  anatomy  and  botany  in  the 
University  of  Glasgow.  The  only  brother  of  Sir  William 
was  Capt.  Thomas  Hamilton,  who  served  for  a  time  in  the 
British  army.  Having  been  severely  wounded  in  tho  Pe- 
ninsular war.  Capt.  Hamilton  retired  on  half-pay  and  be- 
came a  literary  man.  He  was  a  frequent  contributor  to 
periodical  literature.  He  was  author  of  Ci/ril  Thornton,  a 
novel,  and  a  book  of  travels  in  America.  Sir  William 
Hamilton  belonged  to  an  ancient  Scotch  family,  several 
members  of  which  are  distinguished  either  in  Church  or 
State.  One  of  these,  Sir  Robert  Hamilton,  was  the  com- 
mander of  tho  Covenanters  at  Druniclog  and  Bothwell 
Bridge.  (See  Scott's  notes  to  Ol'l  Mortolit;/.)  In  1603  the 
head  of  the  family  was  made  a  baronet,  but  tho  family 
estate  having  been  lost,  the  title  had  been  in  abeyance  for 
nearly  a  century  before  Sir  William's  time,  no  one  caring 
to  cl.iim  tho  title.  In  1816.  Sir  William  made  good  his 
claim  to  it  in  the  Scottish  courts.  From  1803  to  1806, 
Hamilton  attended  the  yearly  sessions  of  the  University 
of  Glasgow.  In  1807  ho  entered  Balliol  College,  Oxford, 
on  tho  Sncll  foundation.  This  endowment  was  made  for 
thocducatiiin  of  students  of  Scottish  birth,  and  it  is  worthy 
of  remark  that  it  secured  the  intellectual  training  (in  addi- 
tion to  nianv  others)  of  Adam  Smith  and  Sir  William 
Hamilton.  Ilainilion  graduated  at  Oxford  in  1810  with- 
unprecedented  honor,  both  for  tho  extent  of  his  reading 
and  tho  difiicuUy  of  tho  autliors  which  he  presented  for 
examination.  Up  to  tho  time  of  his  leaving  Oxford  he  had 
been  destined  for  tho  niediciil  profession,  and  had  made 
considerable  progress  in  anatomical  and  physiological 
studies.  Soon  alter  this  time,  however,  ho  decided  upon 
tho  study  of  law,  and  in  1813  passed  his  examination  as 
an  advocate.  In  1817  ho  visited  Germany,  and  again  in 
1820.  These  visits  seem  to  havo  laid  the  foundation  of  his 
tasto  for  German  literature.  Ho  does  not  seem  to  havo 
been  eminently  successful  as  nn  advocate,  and  in  1820  ho 
became  a  candidate  for  tho  chair  of  moral  philosophy  in 
tho  University  of  Edinburgli,  mailo  vacant  by  the  death  of 
Dr.  Thomas  Brown.  Dugald  Stewart  up  to  that  time 
had  been  tho  le;,'al  occupant  of  tho  chair,  but  by  an 
arrangement  between  tho  two.  Dr.  Brown  had  for  some 
time  (iischargetl  its  duties,  on  account  of  tho  age  ami  in- 
firmities of  Mr.  Stewart.  At  the  death  of  Dr.  Brown, 
Stewart  resigned.  The  selection  of  the  candidate  was  in 
the  hands  of  the  town  council  of  F.dinburgh.  The  rival 
candidate  of  Hamilton  was  John  Wilson,  author  of  tho 
ImIc  of  Palms  and  tho  dashing  Tory  editor  of  ISIaelnnod't 
Mofjazine.  There  was  no  question  of  the  immense  supe- 
riority of  Hamilton's  learning  and  philosophical  capa- 
city, but  tho  town  council  had  a  Tory  majority,  and  the 
author  of  tho  Noetes  Ambrosiann-  was  elected  to  tho  chair. 
Mar.  7,  1821,  Hamilton  was  elected  by  tho  Faculty  of 
Advocates  professot  of  civil  history  in  the  University  of 
Edinburgh.  The  salary  atlarh.'d  to  the  chair  was  XlOO  a 
year,  and  as  this  was  depeudeiil  upon  a  hical  duly  on  ale 
iind  beer,  it  was  irregularly  paid.  As  attendance  upon  this 
ohair  was  not  required  for  an  academic  degree,  no  previous 
occujiant  Inul  formed  a  regular  class.  Ilamillou,  however, 
prepared  a  course  .if  lectures  on  the  modern  history  of 
Europe  down  to  the  perioil  of  the  French  llevolution,  and 
secured  classes  from  thirty  to  fifty  in  number.  The  topics 
which  be  discussed  arc  strikingly  analogous  to  ihoso 
selected  by  Guizol  in  bis  lectures  on  European  eivili/alion. 
In  18J6  he  rea.l  a  paper  before  the  Royal  Society  of  Edin- 
burgh on  phrenology,  nbieil  had  found  strenuous  advocates 
in  Si'olland  under  the  leadership  of  Georgo  Combo.  This 
was  followed  by  another  paper  in  1827,  and  by  n  contro- 
versial corres|ioudenc>e  with  .Mr.  Combo,  on  tho  subject. 
In  preparation  lor  these  papers  he  dissected  a  great  num- 
ber id    bniiiis.  and  made  di.tiiil.'d  .■vuininalions  of  the  wholn 
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subject,  which  he  published  from  1S31  to  1850.  Sir  William 
says  that  his  tables  gave  the  results  of  an  examination  ex- 
tended to  1000  brains  of  50  species  of  animals — a  wider 
examination  *Mhan  had  hitherto  been  instituted  by  any 
professional  ])hysiologist."  In  Oct.,  1S20,  he  wrote  lor  the 
Edinburgh  Review  his  celebrated  criticism  of  Cousin's  Cours 
de  Phifoanphie,  under  the  general  title  of  the  '•  Philosophy 
of  the  Unconditioned."  This  was  followed  in  1S:;0  by  his 
criticism  of  Brown  ;  in  1831  by  his  discussion  of  tlie  author- 
ship of  the  Epitttij/K  OliBcuroritm  Vironuii,  and  by  two 
articles  on  the  state  of  the  English  universities.  In  18.32 
he  wrote  his  .articles  on  the  revolutions  of  medicine  and  on 
Johnson's  translation  of  Tennemann.  From  1833  to  1836 
he  wrote  five  articles  ujion  general  and  professional  educa- 
tion. In  1836  the  chair  of  logic  in  the  University  of  Edin- 
burgh became  vacant,  ami  Hamilton  presented  himself  as 
a  candidate.  His  two  principal  opponents  were  Isaac  Tay- 
lor, the  author  of  the  TaMra?  Histurij  of  Enthmiuam,  and 
George  Combe,  the  phrenologist.  After  an  exciting  canvass 
he  was  elected  by  a  majority  of  two.  In  1846  he  i>ublished 
his  edition  of  the  works  of  Eeid.  In  1856  he  completed 
his  edition  of  the  works  of  Dug.ald  Stewart.  It  was  his  in- 
tention to  add  to  this  edition  a  memoir  of  Srewart.  but  he 
did  not  live  to  complete  it.  He  continued  to  lecture  till 
Apr.,  1856.  Although  he  had  been  struck  by  paralysis  in 
1844,  his  intellectual  capacity  continued  unabated  to  the 
last.     Hed.  May  6,  1856.  M.  B.  .A.xdersox. 

Hamilton's  (Sir  Williaml  Philosophy.  For 
a  man  of  so  much  practical  power,  the  life  of  Hamil- 
ton was  singularly  ipiiet  and  unmixed  with  public  life. 
Though  he  lost  his  election  to  the  chair  of  moral  phil- 
osophy by  his  unwillingness  to  avow  himself  a  Tory, 
he  never  seems  to  have  obtained  any  status  among  the 
Whig  litterateurs  of  Edinburgh,  or  to  h.ave  ever  ren- 
dered any  service  to  the  party.  His  life  was  pre-emi- 
nently that  of  a  scholar.  The  type  of  his  scholarship  was 
analogous  to  that  of  Erasmus  and  the  Sc.iligers.  He  was 
so  aecur.ately  trained  in  those  languages  which  contain 
the  world's  thought  that  his  industry  was  made  in  the 
highest  degree  available  for  the  accumulation  of  know- 
ledge. The  range  of  his  reading  in  literature  was  enormous. 
But  beyond  the  subjects  of  anatomy  and  physiology  bis 
knowledge  of  physical  science  was  not  remarkable.  But  in 
all  those  branches  of  literature  in  any  way  connected  with 
education,  logic,  or  meta]ihysics  his  learning  was  equal,  if 
not  superior,  to  that  of  any  man  of  his  time;  and  he  at- 
tempted minute  investig.ation  in  every  subject  he  under- 
took to  study.  This  was  his  weakness,  for  upon  so  great 
variety  of  subjects  special  and  minute  learning  is  simply 
impossible  for  any  hum.an  mind.  He  was  unfortunately 
excitable  and  dogmatic,  and  when  .aroused  by  controversy, 
of  which  he  was  naturally  fond,  he  was  sometimes  betriiyed 
into  statements  which  were  erroneous  or  not  well  considered. 
The  exaggerated  estimate  of  his  learning  made  by  partial 
friends  exposed  him  to  the  criticism  of  specialists,  which 
was  the  more  severe  because  of  the  extravagant  claims 
made  on  his  behalf.  To  sustain  his  arguments  against 
religious  tests  in  Oxford,  he  was  led  incidentally  to  attack 
Luther  as  having  authorized  in  his  speech  and  writings 
much  of  the  heterodoxy  of  modern  tlermany.  In  the  he.at 
of  this  controversy  his  remarks  were  sweeping,  bitter,  and 
intense  to  such  a  degree  that  they  furnished  a  presumption 
against  their  justice.  The  criticism  of  J.  C.  Hare,  first 
published  in  his  notes  to  the  work  entitled  Tlif  Mission  of 
the  Comforter,  met  Sir  William  in  all  his  weak  points.  He 
evidently  trusted  to  his  own  general  knowledge  and  to 
isolated  extracts  made  by  Luther's  enemies  as  authority 
for  assertions  which  a  careful  study  and  fair  interpretation 
of  Luther's  works  failed  to  justify.  This  controversy  seems 
to  have  led  Sir  William  to  the  detailed  study  of  Luther's 
writings  and  the  history  of  his  times,  with  the  view  to  the 
publication  of  a  life  of  the  great  Reformer,  Although 
much  valuable  time  was  spent  upon  the  subject,  and  an 
immense  amount  of  material  accumulated,  the  life  of  Luther 
was  never  finished,  and  he  appears  to  have  left  nothing 
among  his  papers  in  a  condition  fit  for  publication.  This 
leads  us  to  note  another  peculiarity  of  Sir  William's  mind. 
He  seems  never  to  have  been  willing  to  give  the  results  of 
his  own  reflection  upon  any  subject  in  a  systematic  form 
without  previously  studying  the  entire  literature  of  the 
subject.  He  often  exhausted  his  powers  of  production  in 
the  process  of  .accumulating  materials,  and  as  a  eonscqucuce 
has  left  no  coherent  systematic  treatises  which  adequtltely 
represent  either  his  learning  or  his  power  of  thought.  His 
mind  was  critical  and  dialectic,  rather  than  constructive. 
He  approached  every  subject  from  the  point  of  view  of  an 
intellectual  gladiator.  This  attitude  of  mind,  eonneeted 
with  great  power  for  clear  and  vigorous  expression,  renders 
his  writings  stimulating  and  suggestive  almost  without 
parallel.  For  tho  same  reason  they  do  not  furnish  safe 
guidance  to  a  learner  or  to  a  person  untrained  in  the  pro- 


cesses and  history  of  speculative  thought.  He  manifestly 
had  a  constitutional  dislike  to  regular  and  systematic  com- 
position. His  works  are  all  comparatively  incomplete  and 
fragmentary.  In  fact,  with  a  partial  exception  in  favor  of 
his  lectures  on  logic,  his  works  are  a  series  of  magnificent 
torsos,  grandly  suggestive  of  range  of  learning  and  intel- 
lectual power.  Like  the  unfinished  statues  of  Dny  and 
Xiijht  by  the  great  Florentine  seuljitor,  Hamilton's  works 
excite  in  the  mind  profound  regret  that  they  were  never 
finished.  Even  his  edition  of  Reid  breaks  off  in  the  middle 
of  a  sentence.  Though  this  unfinished  work  was  published 
many  years  before  his  death,  he  could  never  be  induced  to 
complete  it.  An  insatiable  curiositj-  led  him  continually 
into  the  byways  of  literature,  and  caused  him  to  waste 
valuable  time  in  the  critical  reading  of  books  whose  con- 
tents had  ceased,  by  the  growth  of  thought,  to  have  any 
present  value.  An  illustration  of  this  is  found  in  his  ex- 
tensive study  of  modern  Latin  poetry,  and  his  critical  and 
out-of-the-way  reading  of  the  controversial  literature  of 
the  period  of  the  Reformation.  His  monograph  upon  the 
authorship  of  the  Ejiistola  Obsmrorum  Virunan  is  a  |)roof 
of  his  accomplishments  in  this  literature.  His  controver- 
sial tracts  on  education  show  a  mar\-ellou8  familiarity  with 
the  university  system  of  modern  Europe. 

In  the  department  of  logic  he  awakened  an  interest  which 
has  steadily  increased  to  the  present  time.  In  the  reaction 
against  the  authority  of  Aristotle  which  marked  the  period 
of  the  Renaissance  a  prejudice  was  excited  against  the 
works  of  that  great  thinker  which  was  unintelligent  and 
undiseriminating.  In  Scotland  this  reaction  took  the  form 
of  opposition  to  the  study  of  logic  in  any  vigorous  or  sys- 
tematic form.  Though  it  formed  a  part  of  the  Oxford  cur- 
riculum, the  subject  was  studied  through  meagre  and  in- 
adequate manuals  totally  deficient  in  breadth  of  view  and 
range  of  application.  AVhately's  E/cntente  of  Logic  was 
published  in  1S26,  ten  years  before  Hamilton's  accession  to 
his  chair  in  the  University  of  Edinburgh.  This  work  fur- 
nished an  intelligible,  though  not  a  profound,  manual  for 
instruction,  but  it  aroused  no  deep  and  powerful  interest 
in  the  subject.  Hamilton's  review  articles  and  his  lectures 
to  his  classes  created  a  new  epoch  in  the  study  of  logic  in 
Great  Britain.  The  publication  of  his  lectures  since  his 
death  opened  up  an  immense  range  of  logical  literature, 
illustrated  the  history  of  the  science,  and  vindicated  its  uses 
as  a  means  of  academic  discipline  and  as  a  test  of  right 
thinking  in  all  departments  of  human  inquiry.  The  actual 
advances  in  logical  science  due  to  Hamilton  are  not  easily 
estimated.  He  never  fully  developed  the  doctrines  which 
he  claimed  as  new,  and  possibly  overrated  their  import- 
ance. He  certainly  simplified  logical  processes  by  his 
quantification  of  the  predicate  and  extending  the  possible 
significance  of  the  copula.  This  has  enabled  teachers  of 
logic  to  dispense  with  the  cumbrous  apparatus  of  figures 
and  the  complicated  terminology  which  they  involved.  It 
is  in  groat  part  due  to  the  impulse  which  he  communicated 
and  left  behind  him  that  so  many  able  and  vigorous  works 
have  been  written  on  the  subject  since  his  death.  It  may 
be  safely  said  that  in  knowledge  of  the  literature  of  the 
subject,  in  grasp  of  its  principles,  and  in  the  impulse  which 
his  instructions  gave  to  its  study,  Hamilton  stands  with- 
out a  peer  in  the  literature  of  Great  Britain,  and  possibly 
in  that  of  modern  Europe. 

The  relations  of  Sir  William  Hamilton  to  psychology 
also  are  not  easily  defined.  In  his  lectures  and  in  the  sup- 
plementary dissertations  to  his  edition  of  Reid  and  his  re- 
view articles  he  has  left  on  record  a  great  amount  of  aeuto 
discussion  and  profound  remark,  illustrated  by  an  immense 
range  of  philosophical  learning.  These  hold  a  distin- 
guished place  among  the  contributions  which  the  present 
century  has  made  to  psychological  science.  But  he  has 
left  no  logically  developed  and  coherent  system.  He  com- 
menced Ills  philosophical  career  as  a  critic  of  the  funda- 
mental principles  of  Sehelling  so  far  as  they  had  been  ex- 
pounded and  adopted  by  Cousin.  The  celebrated  article  in 
the  Edinburgh  Iieriew  which  contains  this  criticism  was 
written  hurriedly,  under  pressure,  with  a  distinctly  jiolem- 
ical  aim.  His  oljjcct  was  to  annihilate  by  one  crushing 
blow  that  philosophy  of  the  absolute  which  had  seized  the 
control  of  continental  thinking.  For  the  purposes  of  this 
discussion  he  availed  himself  of  the  methods  and  formulas 
of  Kant.  In  his  anxiety  for  a  victory  that  should  be  com- 
plete he  denied  to  man  all  knowledge  of  the  infinite  what- 
ever, and  set  aside  as  untrustworthy  those  facts  in  the  hu- 
man consciousness  which  impose  upon  us  the  belief  in  an 
infinity  of  real  existence,  which  quantitatively  the  same 
consciousness  atfirms  itself  unable  to  define  and  measure. 
In  his  an.xiety  to  show  the  inability  of  our  powers  to  com- 
])rehend  or  "go  around"  the  infinite  in  the  form  of  time, 
space,  or  power,  he  was  led  to  a  positive  denial  of  the  ex- 
istence of  the  notion  as  an  ineradicable  element  in  the  hu- 
man consciousness.  Hamilton  failed  to  give  simplicity  and 
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clearness  to  his  discussion  of  the  dootriDe  in  question  hy 
usini;  the  word  "iutinitc"  exclusively  as  a  geueral  term, 
includin;^  everything;  of  which  the  word  is  useil  as  a  predi- 
cate. Hud  ho  denied  tu  the  human  mind  any  notion  of 
the  iiifiuite  as  applied  to  a  ri^ht  line  in  space,  or  to  any  of 
the  spucifu:  intinite  quantities  of  the  niatheiuatician,  he 
could  hardly  have  spoken  with  s<»  much  contideuee.  By 
using  the  phrase  "  the  infinite  "  he  shifts  the  discussion 
from  specific  cases  to  a  concept  of  extreme  p;cnerality,  in- 
cluding within  itself  at  the  same  time  all  coneeivjihle  infi- 
nite quantities,  forces,  and  powers.  Two  ])oiuts  in  space 
gitimteJ  each  in  the  same  right  lino  may  he  jtrovcd  ca- 
pable of  approaching  each  other  for  ever  without  the  i>os- 
sibility  of  meeting,  .''^o  two  points  may  he  shown  capable 
of  receding  from  each  other  without  limit  in  time  or  space. 
Now,  the  process  by  which  the  existence  of  these  con- 
ditions is  proved  possible,  inv(dves  the  positive  affirmation 
in  thought  of  the  infinitely  great  and  the  infinitely  small 
in  the  domain  of  quantity.  The  denial  implied  in  tlio  term 
is  not  in  any  setiso  a  denial  of  the  existence  of  t!io  in- 
finitely great  or  the  infinitely  small,  in  fact  or  in  thought, 
but  it  is  the  denial  nf  our  power  to  apply  to  them  known 
units  of  measure.  So  far  from  the  infinitely  great  or  small 
being  "the  negation  of  thought,"  they  are  among  the 
most  positive  affirmations  of  tho  human  mind.  They  are 
named  by  appropriate  terras  in  all  cultivated  languages, 
and  are  equally  familiar  in  tho  syml>ols  of  tho  nialluMna- 
tician.  The  whole  discussion  of  Hamilton,  as  well  as  that 
of  Cousin,  involves  a  want  of  discrimination  between  (|ual- 
itativo  and  quantitative  thought.  Cousin  was  right  in  af- 
firming the  positive  nature  and  actual  existence  of  tho  idea 
of  infinitude,  and  wrung  in  the  statement  that  it  is  essen- 
tially comprehensible  or  measurable.  Hamilton  was  right 
in  denying  our  capacity  to  apply  units  of  measure,  in  fact 
or  imagination,  to  infinite  quantities,  but  wrong  in  defining 
them  as  tho  "negations  of  thought,"  and  sharply  limiting 
the  sphere  of  mental  activity  to  the  finite  in  quantity  or 
quality.  It  is,  however,  perfectly  clear  tliat  infinite  furees 
and  quantities  do  become  the  subject-matter  of  thought,  botli 
subjectively  as  capacity  and  objectively  in  mathematical 
quantities.  There  arc  in  the  notion  of  the  infinite  two  ele- 
ments— one  positive,  the  other  negative.  The  positive  side 
of  the  notion  affirms  the  existence  of  the  infinite  in  time 
and  space,  while  the  negative  side  of  the  notion  is  the  de- 
nial of  our  power  to  subject  them  to  a  quantitative  measurc- 
nicnt  or  imaginative  presentation.  The  denial  of  our  power 
to  measure  the  infinite  is  virtually  a  concession  that  the 
notion  is  actually  present  as  an  object  of  thought.  As  the 
necessary  correlate  of  all  thinking  upon  finite  quantities, 
wc  are  compelled  to  believe  in  its  objective  reality.  All 
that  was  demanded  of  Sir  William  in  his  controversy  with 
Cousin  and  th(!  absolutists  was  to  sliow  tho  imi)ofenec  of 
the  human  mind  to  comprehend  or  measure  the  inlinite. 
But  he  went  farther,  and  denied  the  existence  of  a  noto- 
rious psychological  fact. 

Hamilton  sought  also,  through  his  doctrine  of  tho  Uncou- 
ditioneil,  to  explain  tho  origin  and  nature  of  the  causal 
jiidLTinent.  He  makes  the  causal  juclgment  tho  mere  in- 
ability to  think  an  absolute  beginning.  This  statement  is 
purely  ncgiifive.  The  causal  judgment  come-j  into  the 
mind  in  the  presence  of  a  change  in  what  already  exists. 
It  is  a  ciiange,  a  manifestation  of  power.  No  new  exist- 
ence appears.  It  affirms  the  event  or  the  change  to  have 
had  a  cause.  This  affirmation  is  positive,  both  as  a  law  of 
thought  and  a  law  of  tho  otijeotive  change  which  calls  out 
the  alTirmation  from  tho  mim!  of  the  observer.  This  effort 
on  tho  part  of  Hiiniilton  to  .account  for  the  pttsitive  causal 
judgment  by  referring  it  to  the  impotence  of  the  human 
rain;l,  purely  negalive  in  its  character,  must  be  admitted 
to  be  a  failure.  The  causal  ju<Ignient  is  in  the  most  em- 
phatic sense  positive,  anrl  no  acatencss  of  psychological 
analysis  can  resolve  it  into  a  "  fascienlus  of  negations." 

In  like  manner,  the  doctrine  of  tho  *■  relativity  of  know- 
ledge" which  plays  so  hirgo  a  ])art  in  Hamilton's  discus- 
sion-4  is  a  distinctly  Kantian  doctrine,  and  <'ntire)v  Hireign 
from  tho  teachings,  spirit,  and  aims  of  Seottinh  philosophy 
properly  so  called.  It  is  equally  irreconeibibie  with  that 
doctrine  of  "natural  realism"  whieh,  in  his  lectures  and 
his  celebrated  criticism  of  Brown,  Hamilton  so  emphati- 
cally taught.  Thi-H  wnrd  "  rcbilivilv."  as  oonneeteil  with 
the  theory  of  knowledge,  is  used  in  dilTerenl  senses.  If  by 
"relativity"  we  mean  that  the  knowledge  of  any  object  is 
impossible  unless  that  object  comes  into  rehilion  with  tho 
mind,  tho  term  is  simple  nml  eontiiins  an  intellii;lble  idr-a. 
Bui  if  liy  "tho  relativity  of  knowledi^e  "  is  nu-ant  thiit  the 
exti-rniil  ol)jeet  as  existing,  and  the  internal  p'-rcrpt  which 
that  object  has  determined  in  the  minci,  are  dilb-rent  from 
each  other  in  such  a  sense  that  our  knowledge  iif  it  in  tin- 
tnij'twnrthy,  tho  notion  strikes  at  tho  fniindiifion  of  all  evi- 
don''0  and  all  knowledge.  It  i.s.  besides,  an  assnmptinn 
purely  giaiuirmis.     For  if  it  be  a  fact  that  our  mental  ap- 


prehension of  external  objects  is  different  from  tho  objects 
themselves,  and  that  tho  "thing  in  itself"  is  for  ever  shut 
out  from  our  knowledge,  how  can  we  ever  know  the  fact? 
How  can  we  legitimately  affirm  that  the  form  of  our  per- 
cept is  unlike  that  of  the  object,  which  by  its  relation  to 
our  minds  has  marked  out  and  determined  our  knowledge? 
By  the  conditions  of  tho  hypothesis  the  "thing  in  itsell" 
is  unknowable,  consequently  a  comparison  between  it  and 
the  percept  is  impossible.  No  dialectic  skill  can  harmonize 
this  Kantian  "relativity"  with  "natural  realism"  in  any 
proper  sense  of  the  term. 

There  arc  few  facts  in  the  history  of  philosophy  more 
remarkable  than  the  attempt  of  Hamilton  to  combine  into 
one  system  the  Kantian  doctrine  of  "  relativity  "  and  the 
direct  and  immcdiato  knowledge  of  tho  external  world 
which  HamilttfU  taught  with  so  much  earnestness  and  zeal. 
The  truth  t^cems  to  be,  that  the  criticism  on  Cousin  in 
the  Edinbtirifh  Rrritw  was  so  able,  so  learned,  and  so  pro- 
found that  it  startled  the  British  ])ublie  into  admiratiun, 
and  made  Hamilton  famous  all  over  the  Continent.  When 
ho  had  onco  taken  a  position  ho  was  as  incapable  ns  any 
one  of  his  old  Covenanting  ancestors  of  receding  from  it. 
Whi-n  he  took  the  position  against  Brown  of  a  defender  of 
the  Scotti.sh  i)biIoso]thy  of  Kcid,  ho  was  called  ujion  to  de- 
fend a  system  in  many  essential  particulars  entirely  foreign 
from  that  which  furnished  him  with  his  weapons  in  his 
battle  with  tho  absolutists.  He  was  ])ublicly  committed  to 
the  defence  of  two  antagonistic  systems.  Instead  of  re- 
jecting either,  he  atteni])ted  to  holil  to  both  and  reconcile 
them.  In  this  he  failed,  for  the  task  was  simply  imjiossi- 
blc.  The  Kantian  jtortion  of  llamiltun's  philosophy,  for- 
mulated as  the  I'hilosopliy  of  tho  I'nconditioned,  nas  been 
adopted  by  Spencer  anil  Mill,  for  it  harmonizes  with  the 
"  reasoned  "  materialism  whieli  is  the  basis  of  the  ])sychol- 
ogy  whieh  they  hold  in  common  with  their  masters,  Hobbes 
and  James  Mill.  It  was  accepted  also  by  Mansel  as  tho 
foundation-])rinciplo  of  his  LimitM  n/  Jitfu/ioua  T/imn/fit, 
but  it  has  been  very  generally  rejmdiated  by  cautious  ]tsy- 
chologists,  who  are  as  earnest  as  Hamilton  in  repudiating 
the  extravagant  claims  for  the  human  capacities  wliich 
distinguished  the  system  of  Cousin  and  tho  earlier  teach- 
ings of  Sidielling. 

Hamilton's  efi'ort  to  clarify,  supplement,  and  give  sys- 
tematic form  to  the  doctrine  of  immediate  ])erceptii>n, 
somewhat  vaguely  set  forth  by  Reid,  is  a  clear  contribu- 
tion to  psychological  science.  For  this  |nirpO80  he  revived 
and  defentled  that  doctrine  of  the  relation  of  tho  soul  to 
the  botly  which  the  mediieval  philosophers  adopted  from 
Aristotle,  and  which  lias  since  then  been  adopted  by  .Slahl 
and  Bcrnrd,  and  is  now  known  under  the  designation  of 
Animism.  Unfortunately,  Hamilton  failed  to  perceive  that 
the  analysis  of  tho  qualities  of  body  into  ])rimary  and  sec- 
ondary is  unnecessary  in  a  system  which  recognizes  sensi- 
ble knowledge  as  the  result  of  afaee-to-face  rehition  estab- 
lishc'l  between  the  "litVerent  hunuin  senses  and  the  various 
forms  of  matter.  This  analysis,  to  the  history  of  whicli  ho 
gave  great  time  and  attention,  had  its  origin  in  an  incor- 
rect ajtpreliension  of  the  nature  of  those  attenuated  forms 
of  matter  which  reach  and  alTeet  only  the  moro  <Ie!icato 
human  senses.  It  was  perpetuated  by  the  failure  to  sub- 
ject tho  complex  ])henomena  which  arc  the  gifts  of  tho 
several  senses  into  their  constituent  elements.  When 
we  boar  in  mind  that  the  nerves  of  iho  eye  have  been 
so  delicately  differentiated  as  to  detect  and  recognize  tho 
presence  of  rays  of  light,  the  olfactory  nerves  to  detect 
odors,  ami  the  nerves  of  tho  ear  to  recognize  tho  pulso- 
tions  of  tho  sound-wave,  it  becomes  evident  that  all  our 
senses  are  in  fact  but  so  many  modifications  of  touch.  This 
being  tho  case,  the  elaborate  analysis  of  Hamilton  of  tho 
qualities  of  body  inio  juinniry,  secondary,  and  seeundo- 
primary  has  no  place  in  a  system  of  psychology  whieh 
aoccpts  tho  doctrine  of  imme<iiate  knowledge  through  tho 
senses.  This  discussion  of  Hamilton,  which  has  been  so 
much  admired  by  hijj  unquestioning  followers,  is  also  de- 
fective in  etinfounding  facts  <d'  nhysies  and  facts  of  J>sy- 
chology.  The  "natural  realism  '  whieh  in  ono  part  of  his 
PHi/cholofji/  Hamilton  so  rigorom^ly  taught,  rcf|uircs  and 
receives  no  aid  from  such  an  analysis  of  tho  qualities  of 
body.  Sountl-waves  arc  tlircctly  apprehended.  Tho  in- 
strumentality which  sers  them  in  nioiion  is,  si>  far  ntt  tho 
ear  is  concerned,  a  matter  of  Inforonco.  A  similar  stato- 
menl  may  bo  mailo  roganling  the  sensoH  of  snioll  and  sight. 
In  vindicating  tho  doctrino  of  synolinuinus  pereoption.  nnd 
making  clear  tho  analysis  of  tho  fornuila  of  con^eion.«ness, 
as  a  condition  <if  all  forms  of  porcoption,  Hamilton's  la- 
bors are  boyond  all  praino.  It  is  true  that  ho  has  limited 
tho  application  of  thin  formula  to  the  eat<o  of  porcoption  of 
what  ho  calls  tho  priuniry  qtialitioN  of  body.  In  tliis  lim- 
ited ran'.;o  of  application  hn  has  diKcuc'^ed  it  with  great 
nlearnoMs  ami  power.  It  is  a  fniilful  principle,  and  wo 
beliovo  that  it  is  capablu  id' npplient  ioii  in  all  tonus  of  pnr- 
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ception  and  in  all  processes  of  thought.  Properly  appre- 
hended and  clearly  stated,  it  forms  an  impregnable  basis 
of  argument  against  all  the  modifications  of  the  so-called 
asso^iational  psychology.  Although  the  formula  of  con- 
sciousness is  implicated  with  greater  or  less  clearness  in 
all  psychological  systems,  and  in  all  analyses  of  the  ele- 
ments necessary  in  the  construction  of  sentences  in  every 
human  language,  wc  know  of  no  writer  who  has  discussed 
this  formula  so  successfully  as  Hamilton.  He  has  failed 
only  in  limiting  its  application  to  the  most  obtrusive  and 
emphatic  forms  of  ptrception.  We  have  not  the  space  to 
give  the  reasons  for  considering  it  to  be  the  universal  con- 
dition of  all  acquisition  of  human  knowledge  and  of  every 
process  of  human  thought.  Herbert  Spencer,  in  his  First 
Princi'p/eft,  has  taken  notice  of  this  limited  application  of 
the  formula  by  Hamilton,  and  for  this  reason  has  set  aside 
as  valueless  the  argument  which  Hamilton  founded  upon 
it  for  the  real  existence  of  the  conscious  self  as  distinct 
from  all  forms  of  matter. 

In  respect  to  the  doctrine  of  consciousness.  Hamilton 
departed  somewhat  from  his  immediate  Scotch  predecessors. 
AVith  him  consciousness  is  not  a  distinct  faculty  of  the  soul, 
but  that  fundamental  fact  of  which  all  powers  of  the  mind 
are  so  many  different  modifications.  He  affirmed  also,  as 
a  consequence,  the  direct  and  immediate  consciousness  of 
all  forms  of  matter  coming  into  relation  with  their  appro- 
priate senses.  For  the  history  of  philosophical  opinions 
Hamilton's  labors  are  invaluable.  Perhaps  no  literature, 
as  a  whole,  is  less  satisfactory  than  the  history  of  philos- 
ophy. This  is  due  to  the  very  general  failure  in  the  simple 
and  exact  analysis  and  statement  of  the  processes  of  thought 
gone  through,  and  conclusions  arrived  at,  by  the  jdiiloso- 
phers  of  the  past,  which  it  is  the  function  of  the  historian 
to  give  us.  Though  Hamilton's  labors  in  this  field  are  scat- 
tered and  fragmentary,  they  are  valuable  in  the  extreme. 
He  sometimes  makes  errors  in  quotations,  he  sometimes  is 
inaccurate  in  interpretation,  but  he  gives  the  history  of  an 
author's  thought  upon  special  topics  with  a  precision  and 
clearness  without  a  parallel.  He  gave  to  his  generation  a 
new  exposition  and  proof  of  the  value  of  learning  in  psy- 
chological inquiry.  He  made  it  clear  to  the  careful  stu<lent 
of  his  writings  that,  after  making  full  allowance  for  all  the 
vagaries  of  philosophical  thought,  there  has  been  from 
the  dawn  of  speculation  a  steady  though  not  uniform  pro- 
gress towards  truth — that  there  is  a  great  body  of  philoso- 
phical docti-ine  which  has  been  under  various  forms  and 
disguises  accepted  ami  held  for  true  by  the  ablest  philoso- 
phers among  all  cultivated  nations.  He  has  helped,  beyond 
most  other  men,  to  illustrate  the  great  truth  that  all  the 
conflicts  of  opinion  in  the  past  have  wrought  the  "steady 
gain  of  man;"  he  has  illustrated  also  with  equal  clearness 
that  the  errors  and  false  systems  of  our  own  times  are  but 
reproductions  of  old  foes  to  truth,  which  have  been  a  thou- 
sand times  met  and  a  thousand  times  vanquished.  Even  his 
doctrine  of  the  Unconditioned,  exaggerated  and  without 
requisite  limitations  as  we  believe  it  to  be.  has  called  atten- 
tion anew  to  the  limitations  of  the  human  understanding, 
and  to  the  vast  number  of  insoluble  problems  which  lie 
around  us  on  every  hand.  None  but  minds  of  the  very 
highest  order  have  been  able  to  make  an  appreciable  im- 
pression upon  the  abstract  thought  of  their  time.  The 
mass  of  thinkers  receive  and  transmit  the  products  of  the 
past  without  essential  modification.  Very  few  have  made 
additions  to  its  volume  or  essentially  modified  its  form. 
There  may  be  comparatively  little  of  addition  to  the  sum- 
total  of  philosophical  thought  which  will  be  left  after  Ham- 
ilton's works  have  been  subjected  to  the  winnowing  pro- 
cesses of  time.  But  that  little  will  be  sufficient  to  place 
him  among  the  foremost  scholars  and  thinkers  of  his  time. 
In  the  impulse  which  his  vast  learning,  his  intense  nature, 
and  his  maslery  of  expression  gave  to  the  thinking  of  his 
time,  he  can  hardly  be  overrated.  Whether  we  accept  or  re- 
ject his  doctrines,  no  better  gymnastic  for  the  mind  can  be 
found  than  the  best  discussions  of  Sir  William  Hamilton. 
(See  Veitch's  Memoir  of  Hamifton  (ed.  ISfiO):  E'l.  E'^snjjs 
Art,  by  T.  S.  Baynes.)  M.  B.  Anderson. 

Hamilton  (Sir  William  Bowan),  LL.D..b.  in  Dublin 
Aug.  0,  ISDj;  educated  at  the  Dublin  rniversjty,  gradu- 
ating with  high  mathematical  honors;  became  professor 
of  astronomy  and  astronomer-royal  for  Ireland  in  1827; 
■was  knighted  in  1835  ;  became  president  of  the  Royal  Irish 
Academy  in  1S37.  D.  at  Dublin  Sept.  2,  lS6o.  Author  of 
very  valuable  papers  on  physics  and  mathematics,  but  his 
fame  rests  upon  his  great  invention,  the  calculus  of  quater- 
nions. Hisprincii)al  wovk&tiT^ Lectures onQuntcmious  {\%bZ) 
and  EUmcnts  of  Quatt^ruions  (18G6).   (See  Ql'ATErmons.) 

IIamiltoubau%  tp.  of  Adams  co.,  Pa.    Pop.  1418. 

Ham'iltou  CoI'lege,  an  institution  of  learning  situ- 
ated in  Clinton.  Oneida  CO.,  N.  Y.  It  grew  out  of  the  Ham- 
ilton Oneida  Academy,  which  was  established  in  the  same 


place  in  1793  by  the  energy  and  liberality  of  Rev.  Samuel 
Kirkland,  for  many  years  a  missionary  to  the  Indian?  of 
Central  New  York.  The  college  received  its  charter  from 
the  State  in  1812.  The  first  class  graduated  in  1814.  The 
whole  number  of  its  alumni  up  to  the  present  time  (1875) 
is  153S,  of  whom  nearly  1200  are  still  living.  A  law  school 
has  been  connected  with  the  college  since  1854,  from  which 
SG  students  have  been  graduated.  A  valuable  law  library, 
numbering  about  5000  volumes,  was  bequeathed  to  the  col- 
lege by  William  Curtis  Noyes  of  Xew  York.  The  general 
library  of  the  college  contains  ujiward  of  12,000  volumes. 
The  public  buildings  consist  of  a  chajiel,  three  halls  with 
rooms  mainly  for  students,  a  library  and  memorial  hall,  an 
observatory,  a  chemical  laboratory,  and  a  hall  of  natural 
history.  The  observatory,  endowed  by  Edwin  C.  Litchfield 
of  New  York,  and  bearing  his  name,  contains  an  equatorial 
telescope  with  an  object-glass  of  13.5  inches  in  diameter 
and  a  focal  length  of  nearly  16  feet ;  a  smaller  portable  tele- 
scope (made  by  Steinheil  Sons,  Munich)  with  an  object- 
glass  of  4  (French)  inches  diameter  and  a  focal  length  of  5 
feet;  a  transit  instrument,  an  astronomical  clock,  and  a 
Bond's  chronograph.  The  longitude  of  the  observatory  has 
been  accurately  determined  by  exchanging  star-signals 
with  the  Harvard  College  observatory,  and  in  turn  this  ob- 
servatory has  become  the  basis  for  determining  the  longi- 
tudes of  Buffalo,  Syracuse,  Elmira,  and  Ogdensburg,  of  the 
western  boundary  of  the  State  of  New  York,  and  of  the 
observatory  at  Ann  Arbor,  Mich.;  which  latter  forms  the 
fundamental  point  for  the  longitudes  of  the  lake  survey. 
Twenty  asteroids  have  lieen  first  discovered  at  the  Litch- 
field observatory  up  to  the  present  date  (Jan.,  1875)  by  the 
director  and  professor  of  astronomy.  Dr.  C.  H.  F.  Peters. 
The  cabinets  contain  upward  of  17.000  specimens  in  geol- 
ogy, mineralogy,  and  natural  history,  besides  a  valuable 
herbarium  of  8000  samples  of  plants  carefully  labelled  and 
classified.  The  college  grounds  contain  in  all  about  4tt  acres. 
The  campus  proper,  of  about  17  acres,  is  laid  out  with  taste 
and  ])lanted  with  trees  and  hardy  shrubs. 

The  faculty  of  the  college  consists  of  a  president  and 
twelve  resident  professors.  The  presidents  of  the  college 
have  been — Rev.  Azcl  Backus.  D.  D..  ISl 2-16;  Rev.  Henry 
Davis.  D.  I).,  1817-33  ;  Rev.  Sereno  Edwards  Dwight.  D.  D., 
183.3-35;  Rev.  Joseph  Penney,  D.  D.,  1835-39;  Rev.  Sim- 
eon North.  D.  D.,  LL.D.,  1839-57;  Rev.  Samuel  Ware 
Fisher,  D.  D.,LL.D..  1858-66;  Rev.  Samuel  Oilman  Brown, 
D.  D.,  LL.D.,  1860-81  :  Rev.  Henry  Darling,  D.  D.,  LL.D., 
1881.  S.  G.  Brown. 

Ham'ilton's,  tp.  of  Catawba  co.,  N.  C.     Pop.  15G2. 

Hamlet  (called  also  Omar),  post-v.  of  Villenova  tp., 
Chaur:ui((ua  co.,  N.  Y.    Pop.  155. 

Hamlet)  the  hero  of  Shakspeare's  famous  tragedy,  was 
a  prince  who  belonged  to  the  mythical  period  of  Danish 
history,  but  who.  for  many  centuries,  was  the  subject  of  a 
very  vivid  tradition  among  the  I>.anish  people;  his  grave 
is  still  shown  near  Elsinore.  and  the  part  of  Jutland's 
Heath  where  was  fought  the  battle  between  him  and  Vig- 
let  is  still  called  Hamlet's  Heath.  His  life  has  been  told 
at  some  length  by  Saxo  Grammaticus,  a  Danish  historian 
of  the  latter  part  of  the  twelfth  century,  but  there  is  no 
direct  connection  between  Saxo's  story  and  Shakspeare's 
tragedy,  nor  between  Shaksjieare's  tragedy  and  Bellefor- 
est's  novel,  a  French  compilation  of  the  middle  of  the  six- 
teenth century.  That  which  is  common  between  Saxo  and 
Shakspeare  is  very  little,  and  is  most  probably  derived  from 
an  older  play  which  Shakspeare  rewrote.  But  it  is  an  in- 
teresting fact  that  Shakspeare's  deviations  from  Saxo — 
the  scene  of  Elsinore,  the  wanderings  of  the  ghost,  Hamlet's 
studying  at  Wittenberg,  the  drunkenness  of  the  king,  etc. — 
are  neither  loose  vagaries  nor  deep  speculations.  They  all 
relate,  in  a  very  simple  manner,  to  actual  circumstance?;  in 
Denmark  during  the  latter  half  of  the  sixteenth  century, 
and  it  is  not  altogether  impossible  to"  trace  the  run  of  the 
gossip  from  the  ramparts  of  Elsinore  to  the  taverns  of 
London.  Clemens  Petersen. 

Ham'lin,  county  in  the  E.  of  Dakota.  Area,  720  square 
miles.  The  Big  Sioux  River  traverses  the  N.  E.  portion. 
It  is  not  yet  settled  to  any  extent. 

Hamliu,  tp.  of  Mason  co.,  Mich.,  on  Lake  Michigan. 
Pop.  124. 

Hamliu,  post-tp.  of  Monroe  co.,  N,  Y.,  on  Lake  On- 
tario.    It  has  5  churches.     Pop.  2304. 

Hamlin,  tji.  of  McKean  co.,  Pa.    Pop.  121. 

Hamlin,  jiost-v.,  county-seat  of  Lincoln  co.,  W.  Va. 

Hamlin  (Avgustus  C).  A.  M„  M.  D.,  b.  at  Columbia, 
Me.,  Aug.  28,  1829;  graduated  at  Bowdoin  College  1851; 
studied  medicine  in  Boston  and  Paris;  took  his  medical 
degree  1854;  was  surgeon  in  the  army  service  1861-65; 
became  medical  director  of  the  11  th  corps  and  medical  insjiec- 
tor  U.  S.  A. ;  removed  to  Bangor,  Me.,  1865.     Author  of  a 
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Treatise  on  the  Tmirmali»e ;  of  brochures  OD  The  Salmonxdte, 
and  on  medical  and  scientific  subjects;  is  prcparinj*  works 
on  tlic  diamond,  sapphire,  emerald,  etc..  and  on  alimenta- 
tion, ventilation,  etc.  Is  a  member  of  several  -American 
and  European  learned  societies  ;  general  secretary  of  the 
American  Association  for  the  Advancement  of  Sciences,  etc. 

Ham'lin  (IIaxxibal),  LL.I)..  b.  at  I'aris,  .Me.,  Aug.  27, 
181)9,  was  for  a  time  a  printer:  admitted  to  the  bar  in 
183.'),  and  several  times  was  elected  t^peaker  of  the  Maine 
house  of  representatives.  Ho  was  (1843-47)  a  Democratic 
representative  in  Congress;  U.  S.  Senator  1848-57,  1857- 
fil,  and  1809-75;  governor  of  Maine  in  1857,  to  which 
position  he  was  chosen  as  a  llepublican,  but  resigned  on 
his  re-election  to  the  V.  .S.  !«enale.  He  was  (18t)l-G4) 
Vice-President  of  the  I*.  .*.  during  :\Ir.  Lincoln's  first  term, 
and  in  1S65  was  for  a  time  collei-tor  of  the  port  of  Boston. 
He  was  appointed  U.  S.  minister  to  Spain  July  1,  18SI. 

Hain'liue  (Leonidas  Lent),  D.  D.,  b.  in  Burlington, 
Conn.,  May  10,  1797.  Removing  to  the  West,  he  was  ad- 
mitted to  Iho  bar  in  Ohio,  but  joined  the  Methodists  in 
1S2S,  and  entered  (heir  ministry  in  1832.  After  editing 
the  Wrttrrn  Cfirintittn  Advofutc  and  Ladivs  IteptjHitnfi/,  he 
was  bishop  from  1844  to  1852,  when  he  resigned.  D.  Feb. 
22,  1SG7.     His  U'o(7,»  were  published  in  New  York  in  1869. 

Ilam'liuPIaiita'tion,  Ip.  of  Aroostook  co.,  Me.  P.  558. 

Hamlin's  Urniit,  tract  in  Oxford  co.,  Me.     Pop.  95. 

Ilamm,  town  of  Prussia,  in  the  province  of  AVestphiilia, 
on  the  Lippe.  It  has  considerable  manufactures  of  linen 
and  leatliLT.     Poj).  ]«,914. 

llammCy  town  of  Belgium,  in  the  province  of  West 
Flanders.  It  has  manufactures  of  linen  and  lace  and  a 
great  trade  in  fla.x  and  hemp.     Pop.  10,143. 

Hainnicr,  Steam.  See  Steam-Hammek,  by  Coleha.n 
Selleks. 

Ham'mer-IIcacI,  a  name  given  to  sharks  of  the  genus 


Hammer-head  Shark. 

Zt/girna  or  Sphi/rnina,  having,  in  the  adult,  the  two  sides 
of  the  head  produced  laterally  till  the  head  has  somewh.at 
the  shapo  of  a  double-headed  hammer.  There  is  an  eye 
on  each  end  of  the  head.  These  fishes  are  very  voracious, 
and  extremely  prolific,  especially  in  warm  seas.  The  Z, 
lualUun,  a  man-eating  shark,  has  been  often  caught  on  both 
sides  of  (be  Xorth  Atlantic.  The  Z.  Ititiccpn  has  the  widest 
development  of  the  hammer-shaped  head. 

Ilam'mcricli  (.Martin-  .Johax.nes),  b.  in  Copenhagen 
Dec.  4,  1811;  studied  philology  and  mythology;  travelled 
much;  was  director  of  the  gymnasium  of  Christianshavn 
1842;  and  retired  in  ISOS  to  his  estate,  Islinge,  in  the 
southern  part  of  (he  island  of  Seeland.  His  principal 
works  are — On  iln  Mt/ih  of  Hminnrnkr  (183(1),  an  excellent 
translation  of  the  SnUuntahi  (1845),  Life  of  Thm-initbhrn 
(1870),  besides  a  great  n umber  i>f  minor  essays  relating  to  the 
Danish  language  and  literature,  and  distinguished  as  nuich 
by  their  sound  and  broad  views  as  by  their  elegant  form. — 
llis  ebler  brother,  Peter  Freiierik  .Vdoi.imi  Ha.mmerkii, 
b.  in  Copenagcn  Aug.  9,  1809,  studied  theology,  and  be- 
came a  minister  in  1S45,  and  in  1858  professor  in  theology 
at  the  University  of  Copenhagen,  where  he  represented  the 
ideas  of  (iniiidtvig.  He  published  several  works  relating 
to  the  history  of  Denmark  ami  Scandinavia — itniumirh 
iiniler  Walilemtirenic  (1847),  Ihinimirk  ttiidir  Atiefurttfiirn 
(1S54),  /Jen  hflliije  /liiyiitii  (1803),  distinguished  alike  for 
their  novel  ideas  and  for  their  vigorous  style.  D.  Feb.  9, 
1877.  Clkjii;.ns  Petersen. 

Ilam'mrr-Piirg'stnll,  von  (Joseiii),  Baiion,  b.  at 
Oriitz,  .'Vustriu,.Iune9,  1774:  stuilied  the  Kastern  languages 
at  the  Oriental  Academy,  Vienna :  became  in  1799  inter- 
preter to  (ho  internuncio  at  the  Porte;  inspee(or  of  con- 
8ula(es  ISOO;  seere(ary-drngoinan  in  (he  Anglo-Turkish 
army  1801;  secretary  of  Austrian  legadon  in  Turkey  1802; 
consular  agent  at  .lassy  180C;  cour(-in(crpretcr  at  Vienna 
1816;  aniie  counsellor  1817;  baron  1837:  president  of  the 
Academy  of  Vienna  1817-19:  grand  ofiieerof  the  .Medjidio 
18.)5.  ]).  at  Vienna  .\ov.  24,  |s.",6.  He  was  a  nnin  of 
great  wi-allh  and  an  earm-t  lover  of  Urioutal  Icarniug.    llo 


published  a  very  large  number  of  learned  works  on  Eastern 
nistor^-,  etc.,  still  valuable,  although  their  reputation  has 
of  late  declined.     Of  these  we  may  note  Enct/Z^lopiidierhc 

L'efiersicht  drr  Wigaenxchnften  drn  Orients  (1804);  Die 
Sltitilsvcrfnsgnng  und  Stftntsrenrulfuitf/  den  Oitmaniarhtn 
Iteieha  (1815-16);  O'eschichte  der  ii-hiinen  Jtedrk-iinsle  /Vr- 
»(>««  (1818)  ;  I'nihtlvlc  tinf  einer  Jitinr  von  Kunntnntinnftcl 
ntich  dent  Ofi/inpon  (1818);  O'encbirhte  der  AssoKBincn 
(1818);  Monlenebhi  (1824);  Genehivhte  dca  Onmnninchcn 
Hcicha  (1827-34,  10  vols.);  Geavh.  der  Oamnniachen  IJirht- 
knnal  { 1836-38,  4  vols.)  ;  Geaeh.  der  f/oldencn  Horde  (1840) ; 
Literatnrifeaehirhte  dtr  Araber  (7  vols.,  1850-56);  Denk- 
tviirdit/keitcn  ana  meinem  Leben  (1858). 

Ham'mcrsfost,  town  of  Norway,  in  Pinmark.  It  is 
the  northernmost  town  in  Europe,  situated  in  lat.  70°  40'  N. 
In  the  two  summer  months,  in  whieh  the  we;ithcr  is  quite 
hot,  the  harbor  of  Hammersfest  is  the  rende/.vous  of  more 
than  200  fishing-vessels;  the  fishing  can  be  carried  on, 
however,  the  whole  year  round.     Pop.  1125. 

Ilam'mcrsmith,  town  of  England,  in  Middlesex,  on 
the  Thames,  4  miles  above  London,  in  the  Kensington 
district.  Its  kitchen  and  flower  gardens  arc  famous.  Pop. 
24,520. 

Ilam'mprtown,  a  v.  of  Pine  Plains  Ip.,  Dutchess  co., 
N.  Y.  (P.  O.  Pine  Plains.)  It  has  a  large  scythe-factory, 
employing  about  50  operatives. 

Hani'mock  [a  word  of  West  Indian  origin],  a  netting 
used  ;is  a  suspende*!  bed  on  shipboard  and  in  houses,  es- 
pecially in  warm  countries.  Sisal  hammoeks,  made  from 
agave  fibre  in  Yucatan,  are  especially  prized. 

Ilam'mond,  tp.  of  .Spencer  co.,  Ind.     Pop.  2626. 

IlaramontI,  a  v.  of  Tangipahoa  parish.  La.,  on  the 
Mississippi  Central  R.  R.,  54  miles  N.  of  New  Orleans. 

Hammond,  post-tp.of  St.  Lawrence  co..  N.  Y.,  on  the 
St.  Lawrence  River,  includes  a  part  of  the  Thousand  Isl- 
ands.    Pop.  1757. 

Hammond,  Ip.  of  Edgefield  co.,  S.  C. 
Pop.  2500. 

Hammond,  tp.  and  post-v.  of  St.  Croix 
CO.,  Wis.,  on  the  W.  Wisconsin  R.  R.,  37  m.  E. 
of  St.  Paul,  Minn.     Pop.  895. 

Hammond  (DunLEV  WniTi.orK),  JI.  D., 
was  b.  in  I'iekens  CO.,  S.  C,  May  12,  1S09.  • 
In  early  life  he  went  to  llcorgia,  and  received 
his  diploma  from  the  .Medical  (College  of  that 
State  in  Augusta.  Alter  practising  medicine 
for  twenty  years  in  Munroe  co.,  he  removed 
to  Macon,  where  he  now  resides,  and  ranks 
high  as  a  surgeon  and  jihysician.  He  has 
operated  eighteen  times  for  urinary  calculus  without  losing 
a  case,  and  in  one  instance  the  stone  weighed  six  ounces. 
He  originated  a  new  method  of  removing  gravel  or  foreign 
bodies  lodged  in  the  urethra.  Ho  has  coutiibuled  valuablo 
artieles  to  metlical  journals.  Pai-'I.  F.  Eve. 

Hammond  (.Iabez  I).),  LL.D.,  was  b.  at  New  Bedford. 
Mass.,  Aug.  2,  1 778,  In  1 799  he  was  a  practising  j>hysieian 
at  Reading,  Vt.  In  1S05  ho  became  a  lawyer  at  Cherry 
Valley,  N.  Y. ;  was  a  Democratic  member  of  Congress 
1815-17;  a  State  senator  1817-21  ;  a  commissioner  to  settle 
State  claims  against  the  V.  S.  government  1825-26;  a 
county  judge  in  1838;  and  one  of  the  regents  of  the  uni- 
versity 18-15-55.     He  was  the  author  of  ./o»tr«  Melbourne 

(1851),  Polilirol  Hialorii  of  AVie    )'<„/,•  (ISI9  acq..  3  vols.), 

and  a  Life  ,f  Siloa   Wii^'ht  (1848).     D.  Aug.  18,  1855. 

Hammond  (.Iajies  Hajiietox),  b.  in  Newbury  district, 
p.  C,  Nov.  15,  1807,  was  a  son  of  Prof.  Elisha  Hammond 
of  South  Carolina  College,  at  whieh  the  son  graduated  in 
1825.  In  1828  ho  became  a  lawyer  jind  an  editor,  and  as 
an  advocate  of  State  Rights  served  on  the  governor's  stalf 
as  an  ofticer  of  the  nullification  forces  raised  in  I83.'t;  was 
a  member  of  Congress  1835-.'t7;  a  general  of  Slate  militia 
1811  ;  governor  of  South  Cnridina  1842-14  ;  V.  S.  Senator 
1857-00.  (His  father.  Prof.  Ei.isttA  llAMMoxn,  was  n  na- 
tive of  Rochester,  .Mass.)  (lovernor  Hammond  was  the 
reptited  author  of  the  expression  "  C<'Iton  is  king,"  and 
originatcil  the  epithet  ''muilsills"  as  n|. plied  to  the  labor- 
ing classes.  In  his  later  life  he  abandonetl  his  extreme 
iMillification  views,  lie  possessed  a  large  fortune,  acquired 
by  marriage.  He  was  (lie  antlntr  of  numerous  papers  on 
agriculture,  manufactures,  polities,  etc.,  published  in  va- 
rious nmga/.ines.  llis  papers  on  slavery  were  republished 
in  a  volume  as  The  I'roaluvrrtf  .-Iri/Kffiritt  ( 1853).  D.  at 
Beach's  Island,  S.  C,  Nov.  13,  1864. 

Hammond  (Saiiiei.)  was  h.  in  Richmond  co.,  Vn., 
Sept.  1 1,  1757  :  was  well  educated,  and  served  in  his  yuulh 
in  (be  Indian  wars.  During  the  Itevolulion  ho  nerved  with 
the  greatest  honor  as  an  officer,  mu.Hlly  of  oavalry,  finally 
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holding  a  colonel's  commission  under  Greene.  He  was 
present  upon  nearly  every  battle-field  in  the  South,  and 
received  several  wounds;  removed  after  the  war  to  Savan- 
nah, Ga.  J  became  surveyor-general,  and  was  at  one  time 
governor  of  the  State;  fought  in  the  Creek  war  of  ITO.'i ; 
was  a  member  of  Congress  from  Georgia  lS(i3-05;  civil 
and  military  commandant  of  Upper  Louisiana  ISO J— 24; 
also  receiver  of  public  moneys  and  president  of  a  bank  at 
St.  Louis  (now  in  Missouri).  In  1S27  he  became  surveyor- 
genernl  of  South  Carolina,  and  (1831-35)  secretary  of  state. 
D.  at  Horse  Creek,  Ga.,  Sept.  11,  1812. 

Hammond  (William  A.),  M.  D..b.  at  Annapolis,  Md., 
Aug.  28,  1828;  graduated  M.  D.  at  the  New  York  Univer- 
sity in  1S48,  and  entered  the  \J.  S.  army  as  assistant  sur- 
geon in  1819,  in  which  he  remained  till  Oct.,  18(50,  when 
he  resigned  and  aecejited  the  appointment  of  professor  of 
anatomy  and  physiology  in  the  University  of  Maryland  at 
Baltimore,  where  he  also  obtained  a  large  practice.  At  the 
outbreak  of  the  civil  war  he  offered  his  services  to  the  gov- 
ernment, and  was  reappointed  assistant  surgeon  May,  ISO!  ; 
on  the  reorganization  of  the  medical  department  in  3S02 
he  was  ajipointed  surgeon-general  of  the  army,  in  which 
capacity  he  displayed  great  energy  and  ability.  In  the 
midst  of  these  official  duties  he  prejiared  and  published 
Ph  If  biological  Memoirt  (1863)  and  Lrcturea  on  Venereal 
Diseattes  (1864).  Leaving  the  service,  he  became  a  profes- 
sor in  Bellevue  Hospital  Medical  College,  New  York,  where 
he  now  resides.  Author  of  Military  Hi/ffieiie  (1S63);  Sleep 
and  its  Nervous  Deranf/ements  (1869) ;  The  Physics  and 
P/iifHtolof/tf  of  Spiritualism  (1870);  A  Treatise  mi  JJiseases 
of  the  yfrvuus  Si/stem  (1871);  Insanity  in  its  Jiefotions  to 
Crime  (IS73).  Geo.  C.  Simmons. 

Ham'mondsbur^,  post-v.  of  Warren  co.,  In.  Pop.  59. 

Ham'mondsport,  post-v.  of  Urbana  tp.,  Steuben  co., 
N.  Y.,  at  the  head  of  Keuka  Lake,  has  a  box-factory,  4 
churches,  and  a  foundry,  and  is  a  great  centre  of  grape- 
culture  and  wine-manufacture.  It  has  a  line  of  steamers 
to  Peun  Yan.     Pop.  002. 

Ham'mondsvillc,  post-v.  of  Saline  tp.,  Jefferson  co., 
0..  ou  the  Clevchind  and  Pittsburg  R.  R.      Pop.  504. 

Ham'monton,  post-v.  of  Atlantic  co.,  N.  J.,  30  miles 
from  PhiUidelphia,  on  the  Camden  and  Atlantic  K.R.,  just 
halfway  to  Atlantic  City.  It  has  2  newspapers,  4  churches, 
a  hall  used  by  two  religious  societies,  a  boarding-school 
for  both  sexes,  1  hotel,  0  shoe-factories,  a  eottim  and  wool- 
len mill,  and  several  other  mills  and  shops.  It  is  noted  for 
its  luscious  fruits,  wheat,  corn,  and  root-crops,  especially 
Irish  and  sweet  potatoes.     Pop.  1404. 

H.  E.  Bowles,  Pub.  **  Repiblicax"  and  "  Item," 

Hamon  (.Tkan  Lons),  b.  at  Plouha  May  5, 1821 ;  stud- 
ied in  Paris  under  Paul  Delaroche,  and  afterwards  with  G. 
C.  Gleyre;  exhibited  first  in  1S4S.  He  worked  for  a  time 
in  the  porcelain  manufactory  at  Sevres,  and  while  there 
distinguished  himself  by  designs  for  vases.  An  enamelled 
casket  of  his  gained  a  medal  at  the  London  Ex]>osition  of 
185 1.  The  following  year  he  returned  to  his  painting. and  pro- 
duced rapidly  pictures,  siuce  familiarthrough  engravings,  of 
an  idyllic  character,  representing  classical  fancies — My  Sis- 
ter is  Not  at  Home,  Love  and  his  Corttt/c,  The  Captive  Butter- 
fly, Aurora,  Love  on  a  Visit,  It  is  Not  I,  The  Muses  itt  Pompeii, 
and  many  others.  M.  Hamon  has  received  third  and  second 
medals  for  his  work,  and  in  1855  was  created  chevalier  of 
the  Legion  of  Honor.  Ilamon's  pieces  are  esteemed  for 
poetic  sentiment  and  technical  grace.     D.  May  29,  1874. 

0.  B.  Frothingham. 

Hamoon%  a  lake  of  Afghanistan.  It  is  shallow,  over- 
grown with  reeds,  and  surrounded  with  forests  of  tamarisks. 
Its  water  is  salt. 

Hamp'den,  county  of  Massachusetts,  bounded  on  the  S. 
by  Connecticut,  and  intersected  by  the  Connecticut  River. 
Area,  670  square  miles.  The  soil  along  the  river  is  verv 
fertile.  Tobacco,  hay,  and  dairy  products  are  the  staples. 
The  manufacturing  interests  are  important.  Cotton,  wool- 
len, and  metallic  goods,  whips,  firearms,  paper,  leather, 
■wooden  wares,  furniture,  machinery,  and  building-stone 
are  a  few  of  the  leading  manufactures.  Springfield,  Holy- 
oke.  Chicopee,  Westfield,  and  Palmer  are  the  largest  towns. 
The  county  is  traversed  by  the  Boston  and  Albany,  the 
Connecticut  River,  the  New  York  New  Haven  and  Spring- 
field, the  New  Haven  and  Northampton,  the  New  London 
Northern,  and  other  R.  Rs.    Cap.  Springfield.    Pop.  78,409. 

Hampden,  tp.  and  v.  of  Marengo  co.,  Ala.  Pop.  of  v. 
40:  of  tp.  742. 

Hampden,  tp.  and  post-v.  of  Penobscot  co.,  Me.,  on 
the  W.  bank  of  the  Penobscot  River,  5  miles  below  Bangor, 
has  2  paper-mills,  an  academy,  4  churches^  and  consider- 
able shipping  interests.     Pop.  3068. 

Hampden,  post-tp.  of  Geauga  co.,  0.     Pop.  767. 

Hampden,  tp.  of  Cumberland  eo..  Pa.     Pop.  1199. 


Hampden,  tp.  of  Columbia  co.,  AVis.     Pop.  1000. 

Hampden  (John)  was  h.  in  London  in  1594.  His 
father,  William  Hampden  of  Hampden,  Buekingliamshire, 
belonged  to  an  old  Saxon  family;  his  mother.  Elizabeth 
Cromwell  of  Hinchingbrooke.  Huntingdonshire,  was  the 
aunt  of  Oliver  Cromwell.  AVhen  he  was  three  years  old  his 
father  died  and  left  him  an  immense  fortune,  consistinf 
chiefly  of  landed  property.  He  entered  the  University  of 
Oxford  in  1009,  where  he  pursued  his  classical  studies  with 
earnestness  and  success,  and  in  ](>].'{  the  Inner  Temple, 
where  ho  studied  law.  His  life  in  London  was  gay  and 
somewhat  irregular,  but  iu  1619  he  married  Elizabeth 
Symeon.  retired  to  his  estates,  and  settled  down  in  steady 
and  noble  habits ;  she  bore  him  three  sons  and  six  daugh- 
ters. In  Jan.,  1621,  he  took  his  seat  in  the  House  of  Com- 
mons as  member  for  Grampound.  He  sat  for  Wcndover  in 
the  first  three  Parliaments  of  Charles  I.  (June,  1625,  Feb., 
1626,  and  Mar.,  1628),  and  for  Buckingham  in  the  last  two 
(Apr..  1640,  and  Nov.,  1640.  the  Long  Parliament!.  He 
allied  himself  with  the  party  in  opposition,  and  took  part, 
under  James  I.,  in  the  protest  agiiinst  the  marriage  of 
Prince  Charles  with  a  Spanish  princess,  in  the  impeach- 
ment of  Bacon,  etc.:  and  under  Ch.Trles  I.  in  all  the  mea- 
sures which  Parliament  took  against  the  encroachments 
and  arbitrary  rule  of  the  Crown.  But  his  position  was 
in  the  beginning  obscure,  and  later,  although  always  re- 
spectable, still  in  the  second  rank,  until  in  the  spring  of  1637 
he  at  once  became  the  most  popular  man  in  England.  He 
had  no  brilliant  talents,  and  achieved  no  dazzling  feat  which 
gathered  people  around  him.  But  his  ideas  were  those  of 
the  majority  of  the  English  people,  and  his  character, 
strong,  consistent,  and  noble  of  itself,  was  typical  of  the 
largest  and  most  influential  class  of  English  citizens. 
He  thus  became  the  tnrning-jioint  of  the  course  of  the  his- 
tory of  England.  He  was  no  republican;  he  considered 
royalty  as  the  natural,  consequently  as  the  best,  form  of 
government.  But  the  royal  power,  whether  more  or  less 
circumscribed,  must  be  clearly  defined  and  strictly  kept 
within  its  legal  boundaries.  If  the  Crown  encroached  on 
the  rights  of  the  subjects,  he  considered  it  their  duty  to 
resist  such  encroachments,  first  by  what  legal  means  they 
might  possess,  and  if  this  proved  inefi'eetual.  then  by  re- 
bellion. These  ideas  he  adhered  to  with  unconquerable 
firmness,  and  when  attacked  he  defended  them  with  un- 
daunted courage,  and  even  with  fierceness.  The  king  was 
very  much  in  need  of  money,  and  Parliament,  which  alone 
could  \ute  him  a  subsidy, he  would  not  convoke,  or  perhaps 
he  dared  not.  He  then  undertook  to  levy  a  tax  on  his  own 
authority,  the  so-called  "ship-money."  Such  a  tax  had 
been  levied  previously  without  any  special  vote  of  Par- 
liament, but  only  in  the  sea-towns  and  coast-districts, 
and  only  in  time  of  war;  it  was  simply  another  form  of 
the  old  dutj'  resting  on  this  part  of  the  country  of  fur- 
nishing ships  for  the  navy.  In  1&'U\  the  king  arbitrarily 
extended  this  tax  to  the  inland  counties  and  to  times  of 
peace.  Hainpdcn  was  taxed  twenty  shillings,  but  refused 
to  pay,  and  asked  for  a  decision  by  the  courts.  In  May, 
1637,  process  was  opened,  and  lasted  for  thirteen  days  j 
but,  although  Hampden  was  euiidcmned  to  pay,  the  im- 
pression which  the  procedure  jiroduccd  on  the  English 
people  was  fatal  to  the  king :  he  bought  Hampden's  twenty 
shillings  with  his  eruwn  and  his  head.  It  now  became  ap- 
parent that  private  property  was  not  safe  in  England,  and 
when,  shortly  after,  the  revolution  broke  out  in  EdinVmrgh, 
it  found  in  England  too  the  popular  mind  prepared  for 
armed  resistance  against  the  king.  It  has  been  told  that 
shortly  after  the  condemnation  of  Hani])den  he.  as  well  as 
Pym,  Haslerig,  Cromwell,  and  other  patriots,  determined 
to  emigrate  to  America,  and  even  had  hired  a  ship,  when 
they  were  detained  by  royal  order;  but  the  story  has  been 
doubted  of  late.  In  the  Parliament  of  May.  1640,  and  in 
the  Long  Parliament  of  November  of  the  same  year,  he 
stands  as  one  of  the  most  prominent  leaders  of  the  opposi- 
tion ;  and  he  was  one  of  the  five  memliers  of  the  House  of 
Commons  whom  the  king  accused  of  high  treason  (Jan.  3, 
1642),  but  whom  the  House  refused  to  deliver  up  for  im- 
prisonment. The  king  gave  order  to  break  by  force  into 
the  House  of  Commons  and  arrest  the  five  members  in 
their  scats,  but  they  were  warned  by  the  French  ambassa- 
dor and  the  countess  of  Carlisle,  and  they  kept  themselves 
concealed.  Meanwhile,  insurrection  arose  in  London,  and 
the  king  was  ctimpelled  to  leave  the  city.  Several  months 
were  sjient  in  negotiations  between  the  king  and  Parlia- 
ment, but  in  August  both  parties  took  up  arms,  and  the 
civil  war  began.  Hampden  now  developed  the  greatest 
energy  and  activity  in  raising  the  militia  and  organizing 
an  army  ;  and  after  the  brilliant  success  of  the  encounters 
at  Edgehill  and  Brentford,  in  which  he  took  part  as  leader 
of  the  cavalry,  the  House  of  Commons  thought  of  making 
him  commander-in-chief  of  the  whide  army,  instead  of  the 
slow  and  hesitating  Essex.     But  on  June  17,  1643,  in  an 
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encounter  at  Chalgrovo  Field  between  the  royal  cavalry 
under  Prince  Rupert  and  tbat  of  Parliament  unf'cr  Hamp- 
den, the  latter  was  murtally  wounded,  two  balls  entt.riug 
his  body  at  the  (iri^t  clmrt^e.  Jie  was  brnught  to  tht-  houso 
of  one  of  his  friends  iit  Thame,  and  d.  there  six  days  after 
(Juno  24,  1C13).  The  king  rejoiced,  but  all  England 
mourned.  Clesikns  PKThiusKN. 

Hampden  (Rknn  Dickson),  D.  D.,  b.  179.'!  in  liarba- 
does;  graduated  B.  A.  as  double  firft  at  (>riel  College,  Ox- 
ford, ISl.'i:  became  a  fellow  of  Oriel  1S14;  public  examiner 
18:J0;  delivered  JH;i2  the  Hampton  lecture  on  The  Srlu*- 
lastic  Phibmojihtf  in  I'tii  Jitl'ittoit  ^*  ChriMtiuitlty,  the  ortho- 
doxy of  which  was  sharply  assailed  :  principal  of  »St.  .Mary's 
Hall,  Oxford,  ISIi.'I;  ])rofessur  of  moral  philosojdiy  ls;i.i; 
regius  professor  of  divinity  lJ^;J6,  greatly  to  the  discon- 
tent of  the  Anglo-Catholic  party,  then  dominant  at  the 
university,  the  convocation  uf  which  in  the  same  year 
passed  a  vote  of  censure  ujion  him,  High  and  Low  Church 
parties  uniting  in  the  vote;  hut  in  1SI2  he  was  unani- 
mously chosen  to  the  theological  examining  boanl.  and  in 
1817,  after  a  hitter  controversy,  he  was  consecrated  bishop 
of  IIert'f..r<l.  D.  in  London  AJir.  2.*!.  ISGS,  He  contributed 
very  able  philosophical  and  biographical  matter  to  the 
Knrycfupinlin  Un'tauitici  and  the  JCncycloprrdtn  Mt^tropoH- 
tnmt  ;  was  author  of  a,  Lecture  on  Trath'tiun  {l^'MJ) :  The 
Futhera  of  Greek  PhUonnphif  (ISfiL'J;  Phi'lofiophit-ni  Eri- 
dencea  of  Christ  fan  I'fi/  (1S27) ;  Lecttirca  on  Moral  Phllogophy 
(1836);  Sermnna  {iS-'iO,  1847). 

Uampdcn-Sidiiey  College  is  in  Prince  Edward 
CO.,  Va.,  7  miles  fnmi  l-'armvillc,  in  a  district  rapidly  filling 
up  with  immigrants  from  the  Hritish  Isles  and  tlie  Northern 
States.  The  college  was  founded  in  1775.  The  spirit  of 
its  founders  is  exhibited  in  the  very  name  of  the  college, 
and  still  more  sigiiirtcant  is  the  following  provision  of  its 
charter  {17SI)  :  "  lu  order  to  preserve  in  the  minds  of  the 
students  that  sacred  luve  and  attachment  which  they  should 
ever  bear  to  the  principles  of  the  present  glorious  Kevolu- 
tion,  the  greatest  care  and  caution  shall  be  used  in  electing 
professors  and  masters,  to  the  end  that  no  person  shall  be 
BO  elected  unless  the  uniform  ten<jr  of  his  conduct  manifest 
to  the  world  a  sincere  aflcction  for  the  liberty  and  independ- 
ence of  tho  U.  S.  of  America."  In  the  list  of  the  first 
trustees  appointed  under  this  charter  occur  the  names  of 
James  Madison  and  i'atriek  Henry.  The  first  presi<lent 
of  Hampden-Siduey  was  the  Uev.  Samuel  Stanhope  Smith. 
D.  D.,  afterwards  president  of  Nassau  Hall,  Princeton, 
N.  J.  Dr.  Smith  was  succeeded  in  his  office  by  his  brother, 
Rev.  John  Blair  Smith,  after  whom  came  in  succession 
Rev.  Archibald  Alexander  and  Kcv.  Dr.  Moses  Hogc. 
Among  (he  alumni  of  the  college  arc  numbered  many  of 
the  most  distinguished  men  of  our  country,  and  its  influence 
in  the  dis.semination  of  knowledge  and  sound  piety  through- 
out the  century  of  its  existence  can  scarcely  he  estimated 
too  highly. 

It  is  strictly  a  college,  sharply  distinguished  on  tho  ono 
hand  from  the  university,  and  on  tho  other  from  the  mere 
classical  school.  It  retains  the  oM  curriculum,  and  gives 
no  diploma  to  any  who  have  not  passed  through  tiie  full 
course  of  study  prescribed.  It  includes  no  professional 
school,  the  Uniou  Theological  Seminary,  though  only  a  few 
hundred  yards  distant,  being  governed  by  a  dillerent  corpor- 
ation. Nor  is  therea  iuei)aratory  school  eiiiinectecl  with  the 
college,  it  beiug  held  liy  its  authorities  that  the  ends  of  dis- 
cipline are  more  perfectly  subserved  by  the  separation  of 
the  youths  attending  the  college  classes  from  pupils  of  nn 
inferior  grade  of  study.  Tho  examinations  arc  searching 
and  rigi'l.  ari'l  no  one  is  allowed  to  pass  to  a  higher  class 
who  does  not  evince  a  competent  knowledge  of  the  studies 
with  which  he  has  been  engaged.        J.  M.  P.  Atkinson. 

Ilamp^Hhirc,  Soiitliamp'ton,  or  Hants,  county  of 
England,  bonleriiig  S.  on  the  Knglifh  Channel,  ciimprises, 
together  with  the  Isle  of  Wight,  which  belongs  to  it,  nn 
area  of  Ifil'j  M((uare  miles,  with  .V1.'I,k;17  inhabitants.  It  is 
traversed  by  the  North  and  South  J>owns,  but  the  soil  is 
in  most  parts  samly  or  gravelly,  an'!  not  very  fertile.  Hops 
arc  extensively  cultivated,  and  a  fine  breed  of  sheep  is 
reared.  Tho  south-western  portion  is  covered  with  the 
New  Forest,  from  which  the  drickyards  of  the  English  navy 
are  supplied  with  oak  and  beech  timber. 

JlainpsliirCf  county  of  W.  Central  Massachusetts. 
Area,  524  8(]uare  miles.  The  county  is  intersected  by  the 
Connecticut  River.  Tiio  soil  along  this  river  is  remarkably 
fertile,  and  the  scenery  beautiful.  Mounts  Holyoke  and 
Tom,  and  the  (ireen  iMountains  in  tho  \V.  jiurt  of  the  etiunty, 
are  tho  principal  elevations.  The  county  has  fine  water- 
power,  which  is  well  utilized.  Tobacco,  livo-stock,  and 
dairy  products  are  tho  agricultural  staplefi.  Cotton  nncf 
woollen  goods,  paper,  brooms,  lumber,  wooden  and  metallic 
wares,  straw  goods,  carriages,  flour,  brick,  etc.  arc  manu- 
factured.    Tho  county   is   traversed  by  tlie    New    London 


Northern,  the  Massachusetts  Central,  tho  Connecticut 
River,  the  New  Haven  and  Northampton,  the  Athol  and 
Enfield,  and  tho  Ware  River  R.  Rs.  Cap.  Northauiitton 
Pop.  44..>s.  ' 

Hampshire,  county  of  AVcst  Virginia,  having  Mary- 
land on  the  \.  and  Virginia  on  the  E.  Area.  54U  g(juaVc 
miles.  It  has  high  mountains  and  broail  fertile  valley- 
lands,  well  cultivated.  Grain,  stock,  and  wo<d  arc  leading 
prodnets.  The  N.  part  is  traversed  by  the  Baltimore  and 
Ohio  R.  R.     Cap.  Romncy.      Pf.p.  7G43. 

Hampshire,  post-t]).  of  Kane  co.,  111.     Pop.  1049. 

liaiiipshire,  tp.  of  Clinton  co.,  la.     Pop.  1030. 

Mamp'stead,  town  of  England,  in  the  county  of  Mid- 
dlesex, 4  miles  N.  W.  of  Loudon.  Its  mineral  springs  were 
formerly  much  frequented,  and  the  town  still  enjoys  a  high 
reputation  for  the  beauty  of  its  surroundings.    Pop.  32,271. 

Uampstead,  tp.  andpost-v.  of  Carroll  co.,  Md.  Pop. 
of  V.  235:  of  fp.  1742. 

llampstcad,  post-tp.  of  RocKingham  co.,  X.  H..  30 
miles  S.  E.  of  Concord.  It  has  manufactures  of  lumber, 
boxes,  etc.      Pop.  935. 

Hamp'ton,  a  v.  of  England,  in  the  county  of  Middlesex, 
on  the  left  bank  of  the  Thames.  A  mile  from  the  village 
lie  the  palace  and  park  of  Hampton  Court,  originally 
erected  by  Cardinal  Wolsey,  and  containing  an  interesting 
collection  of  pictures,  among  whi(di  are  seven  cartoons  by 
Raphael.      Pop.  0122  ;   with  surroundings,  10,175. 

Hamptou,  post-v.,  cap.  of  Kings  co.,  X.  B.,  on  tho 
riviT  Keniiebecasis  and  the  European  and  North  American 
Railway,  23  miles  N.  of  St.  Johns.     Pop.  about  250. 

Hampton,  post-v., cap.  of  Calhoun  co.,  Ark.    Pop. 138. 

Hampton,  tp.  of  .Marion  co.,  Ark.     Pop.  217. 

Hampton,  tp.  of  Monroe  co..  Ark.     Pop,  794. 

Hamptf»n,  post-tp.  of  Windham  co.,  Conn.,  35  milca 
E.  of  Hartford.  It  has  manufactures  of  woollens,  etc. 
Pop.  Mil. 

Hampton,  tp.  and  post-v,  of  Rock  Island  co.,  Til.,  at 
the  ra])ids  (d'  the  Mississippi  River,  and  on  tho  M'esteru 
Union  R.  U..  1(1  miles  N.  E.  of  Hock  Island.     Pop.  200G, 

Hampton,  post-v.,  cap.  of  Franklin  co..  la.,  on  tho 
Central  R.  R.  of  Iowa  and  the  Iowa  Pacific  It.  R.  It  has 
3  churches,  2  weekly  newspapers,  a  court-house,  a  school- 
house,  fine  business-blocks,  and  elegant  residences.  AH 
kinds  of  mercantile  business  are  represented.     Pop.  5^?. 

WniTXKv  &  Hauwooi),  Pics.  "  Fi:anki.in*  RnroRDnn." 

Hamptiin,  tp.  of  Bay  co.,  3Iich.,  at  tho  head  of  Sagi- 
naw lJ;iy.     Pop.  91G. 

Hampton,  post-tp.  of  Dakota  co.,  Minn.     Pop.  030. 

Hampton,  post-tp.  of  Rockingham  co.,  K.  H.,  on  the 
Atlanlic  coast  and  on  the  Eastern  It.  R.,  10  miles  N.  of 
Newlmryport.  Mass.  Hacnpton  Reach  is  a  fine  summer 
resort.  There  are  3  churches  and  8  well-kept  hotels.  The 
Roar's  Head,  a  rocky  iironiontory,  is  a  picturesque  object. 
Hani])ton  has  an  academy,  and  manufactures  of  shoes,  lum- 
ber, etc.      Pop.  1177. 

Hampton,  tp.  of  Sussex  co.,  N.  J.     Pop.  1023. 

Hampton  (P.  0.  Wkstmorkland),  a  v.  of  AVcstmorc- 
land  tp.,  Oneiila  co.,  N.  Y.,  has  several  manufactories  and 
3  ehuiclies.     Pup,  444. 

Ilampton,  post-tp.  of  Washington  co.,  N.  Y.,  on  tho 
Verniunt  line.  It  is  a  fine  farming  township,  and  has 
nnmutacturcs  of  cheese,  gunjtuwder,  and  woollens,  and 
quarries  of  roofing-slate.     Pop.  955. 

Hampton,  tp.  of  Allegheny  co..  Pa.     Pop.  938. 

Ilampton,  post-v.,  cap.  of  Elizabeth  City  co..  Vn.,  3 
miles  from  l-'urtress  ^Monroe  and  IS  mites  from  Norfolk.  It 
has  1  newspaper,  1  normal  and  agricultural  institute  for 
colored  youth,  a  good  harlmr  for  small  crafi  opening  into 
Hanipton  Ruiids,  a  rvatiorial  cemetery  and  asylum  for  dis- 
abled soldiers  in  the  subiirl'S.  and  S  churches.  I  of  ihcm  lor 
colored  jieople.  Priueipal  trade  in  fish,  oysters,  and  garden- 
produce.  Pop.  23U0. 
S.  W.  AiiMisTKAn./fir  J?f/tVaro/'"SorTiiKHN  AVokkma.v." 

Hampton,  tp.  of  Prince  Edward  co.,  Va.     Pop.  2Ti'2. 

Hampton,  tp.  of  Ruppahunnock  co.,  Va.     Pup.  1931. 

Hampt<»n  (WAitK),  b.  in  South  Carolina  in  1751; 
served  undei-  Sumter  and  Marion  ;  was  a  member  of  Con- 
gress 1795-l»7  and  IS03-05:  heeame  a  colonel  C.  S.  army 
in  istis,  a  brigadier  g<'iieral  in  ISMli.anrl  was  nuijor-giiiernl 
1H13-14:  commanded  (  lS09-12)nI  New  Orleans,  and  i  1SI3- 
14)  on  the  Canadian  frontier.  Ho  resigned  in  IS)  1,  and 
afterwardf  nc(|uired  great  wealth,  at  ono  time  owning  30(10 
slaves.      I),  af  Columbia,  S.  ('.,  Feb.  1.  1S35. 

Hampton  (Wadk),  grandson  of  (ho  jireceding.  h.  at 
Columbia,  S.  C,  1814;  graduated  at  Snnth  Carolina  Col- 
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lege;  has  served  as  member  of  both  houses  of  the  legisla- 
ture of  South  Carolina.  Commaudcd  the  Hampton  Legion 
at  the  first  battle  of  Bull  Run,  July,  1S61,  where  ho  was 
wounded;  j>romoted  to  be  brigadier-general,  aud  in  com- 
mand of  a  brigade  at  .Seven  Pines,  May  31,  1SG2,  where  he 
was  again  wounded  ;  engaged  at  the  battle  of  Antietam, 
Sept.,  1SG2,  and  ui)on  the  raid  into  Pennsylvania  the  fol- 
lowing month  ;  at  Gettysburg,  July,  18(53,  and  a  third  time 
wounded;  promoted  to  be  lieutenant-general,  and  in  com- 
mand of  body  of  cavalry  in  Lee's  army  during  campaign 
of  1804,  being  frequently  engaged;  subsequently  traus- 
ferred  to  .South  Carolina,  where  in  lS(i5  he  commanded  the 
cavali-y  forming  the  rear-guard  of  the  Confederate  army 
retiring  before  Gen.  Sherman's  advance  northward ;  a 
spirited  correspondence  regarding  the  destruction  of  the 
city  of  Columbia  b3-  tire  established  the  fact  that  it  was  not 
ordered  by  either  Gens.  Hampton  or  Sherman,  but  was 
owing  to  the  vast  quantity  of  cotton  and  other  combus- 
tibles which  had  been  accumulated  here,  and  ordered  to  be 
destroyed  before  the  evacuation  of  the  city.  He  acted  a 
prominent  part  in  the  Democratic  national  convention  in 
New  York  City  in  ISliS,  that  nominate  1  .Seymour  and  Blair 
for  the  Presidency  aud  ^'ice-Presidency  in  that  year. 

Ilanip'touburg,  tp.  of  Orange  co.,  N.  Y.,  traversed  by 
the  Walkill  Valley  U.  ]{.     Pop.  1224. 

Hainp'ton  Falls,  tp.  and  post-v.  of  Rockingham  cc, 
N.  II.,  ou  the  Athmtie  coast,  and  on  the  Eastern  R.  R.,  S 
miles  N.  of  Newburyport,  Mass.  It  has  3  churches  and 
some  manufactures.     Poj).  G79. 

Hainp'ton  Roads,  the  broad  and  deep  channel  lead- 
ing from  Chcsa|ieakc  Bay  into  the  James,  Nansemoud,  and 
Elizabeth  rivers.  Its  name  is  derived  from  Hampton,  Va., 
a  village  situated  on  Hampton  Creek,  an  arm  of  the  roads. 
Forts  Monroe  and  Wool  serve  for  defence.  Lat.  of  Thim- 
ble Shoal  light,  N.  side  of  entrance,  S7°  42'  N.,  Ion.  70° 
14'  o"  W.  Hampton  Roads  was  Mar.  S  and  U,  lSli2.  the 
scene  of  import;int  naval  operations — the  sinking  of  U.  S. 
frigates  Congress  .and  Cumherlan.l.  and  the  contest  be- 
tween the  iron-elads  Monitor  and  Virginia. 

Ham'ster,  a  name  applied  to  certain  rodent  mammals 
of  Europe  and  Asia  of  the  rat  family  and  of  the  genus 
Ciiccliia.  C.  frnmentniiiis  is  the  best  known,  but  there  are 
a  number  of  other  5]>ecics.  They  all  have  large  cheek- 
pouches,  and  all  arc  very  destructive  to  grain,  which  they 
store  a\v;[y  in  great  quantities  in  their  holes.  They  are 
vigorously  hunted,  not  only  for  their  skins,  which  are  valu- 
able, but  for  the  grain  they  have  buried.  They  arc  ill- 
tempered  and  pugnacious,  but  .are  e.\treniely  prolific.  The 
full-grown  hamster  has  a  body  nine  inches  long. 

Ham'tranck,  post-tp.  of  Wayne  co.,  Mich.    Pop.  2998. 
Ha'nau,  town  of  Germany,  in  Ilesse-Casscl,  at  the  con- 
fluence of  the  Kinzig  and  the  Main.     It  is  celebrated  for 
its  jewelry,  and  has  extensive  manufactures  of  cotton,  silk, 
carpets,  leather,  gloves,  and  paper.     Pop.  20,278. 

Hancock,  county  in  N.  E.  Central  Gcorgi.a.  Area, 
500  square  miles.  The  X.  part  h.as  a  clay  soil ;  the  S.  part 
is  sandy  and  covered  with  pine  forests.  Cotton  and  corn 
are  leading  products.  Gold,  lead,  iron,  and  several  kinds 
of  precious  stones  have  been  found  in  the  county,  which  is 
traversed  by  the  Macon  and  Augusta  R.  R,  Cap,  Sparta, 
Pop.  11,:',  1 7. 

Hancock,  county  of  Illinois,  bounded  W.  by  Missouri 
and  Iowa.  Area.  720  square  miles.  The  soil  is  very  fertile. 
Coal  and  limestone  abound.  Cattle,  grain,  and  wool  are 
staple  products.  Carriages,  ploughs,  metallic  wares,  har- 
nes.<,  etc.  are  the  leading  manutaetures.  The  county  is 
traversed  by  several  railroads.  Cap.  Carthage.  P.  35,935. 
Hancock,  county  of  E.  Central  Indiana.  Area,  312 
square  miles.  It  is  level  and  fertile.  Cattle,  grain,  and 
wool  are  staple  products.  Carriages  and  lumber  are  lead- 
ing manufactures.  The  county  is  traversed  by  the  Indiana 
Central  and  other  railroads.  Cap.  Greenfield.  P.  15,123. 
Hancock,  county  in  the  N.  of  Iowa.  Area,  625  square 
miles.  The  surface  is  rolling,  the  soil  is  good.  It  is  trav- 
ersed by  the  Iowa  .and  Dakota  division  of  the  Jlilwaukee 
and  St.  Paul  R.  R.  Grain  and  wool  are  staple  products. 
Cap.  Concord.     Pop.  9U9. 

Hancock,  county  of  Kentucky,  separated  from  Indiana 
by  the  Oliio  River.  Area,  500  square  miles.  The  soil  is 
very  fertile,  especially  along  the  ri\'er.  Tobacco  and  corn 
are  staple  crops.  Coal  is  mined  in  this  county.  Cap.  Hawes- 
villc'.     Po]i.  6591. 

Hancock,  county  in  the  S.  E.  of  Maine,  bounded  S. 
by  the  Atlantic  Ocean.  It  includes  Mt.  Desert  and  many 
smaller  islands.  Area,  1800  square  miles,  A  part  of  the 
soil  is  quite  fertile.  Live-stock  and  wool  are  staple  prod- 
ucts. Lumber,  cooperage,  and  bricks  are  leading  manu-  I 
factures.     The  fisheries  and  coasting-trade  are  of  much  1 


importance,  and  there  is  some  shipbuilding.  Cap  Ells- 
worth.    Pop.  30,405. 

Hancock,  county  of  .Mississippi,  bounded  on  the  W 
by  the  navigable  Pearl  River,  which  separates  it  from 
Louisiana,  and  on  the  S.  by  Mississippi  Sound.  The 
county  is  a  part  of  the  great  pine  region,  and  has  a  light 
soil.  Area.  900  sq.  m.  It  is  intersected  bv  the  Xew  Orleans 
Mobile  and  Texas  R.  R.  Cap.  Bay  Saint  Louis.  P.  4239. 
Hancock,  county  in  X.  W.  Central  Ohio.  Area,  531 
square  miles.  It  has  a  fine  fertile  limestone  soil.  Cattle 
grain,  and  wool  are  staple  products.  Lumber,  flour,  car- 
riages, etc.,  are  manufactured.  It  is  traversed  by  the  Lake 
Eric  and  Louisville  and  other  railroads.  Can.  Findlay 
Pop.  23,847. 

^  Hancock,  county  of  Tennessee,  bounded  on  the  N.  by 
Virginia.  Area,  220  square  miles.  The  surface  is  moun- 
tainous. Iron  ore  is  found.  The  county  is  traversed  by 
Clinch  River.  Corn  is  the  principal  product.  Cap.Sneeds- 
ville.     Pop.  7148.  «•         i      r  i 

Hancock,  the  northernmost  county  of  TTest  Virginia 
at  the  extremity  of  the  '•  Pan  Handle,"  having  the°Ohio 
River  and  the  State  of  Ohio  on  the  W.  and  X.,  and  Penn- 
sylvania on  the  E.  Area,  100  square  miles.  The  surface 
is  broken,  but  fertile  and  well  cultivated.  The  county  is 
famous  for  its  excellent  wool.  Coal  is  mined,  and  brick  is 
manufactured  from  fire-clay,  which  abounds.  Cap.  Fair- 
view.     Pop.  43G3. 

Hancock,  tp.  of  Hancock  co.,  III.     Pop.  920. 

Hancock,  post-tp.  on  Frenchman's  Bav,  in  Hancock 
CO.,  Mc.  9  miles  E.  of  Ellsworth.  It  has  "four  churches 
and  some  manufactures.     Pop.  974. 

Hancock,  post-v.  in  Washington  co.,  Md.,  on  the  Po- 
tom.ac  River,  opposite  Hancock  Station,  Morgan  co..  West 
Va.,  on  the  Baltimore  and  Oliio  R.R.  It  has  sevcr.al  churches 
and  is  traversed  bv  the  Chesapeake  and  Ohio  Canal.  Pop' 
of  V.  SOO  ;  of  tp.  2139. 

Hancock,  a  long  and  narrow  ]iost-tp.  of  Berkshire 
CO.,  Mass.,  on  the  Xew  York  line,  158  miles  W.  of  Boston. 
It  has  some  manufactures  of  woollen  and  other  goods,  and 
is  an  excellent  agricultural  township,  though  mountainous. 
It  has  a  settlemeut  of  Shakers  in  the  S.  part.  There  are 
many  striking  and  picturesque  views  in  this  town.  Pon 
882.  ' 

Hancock,  tp.  and  post-v.  of  Houghton  co.,  Mich.,  in 
the  Lake  Superior  copper-region,  is  on  Portage  Lake,  op- 
posite Houghton.     Pop.  of  tp.  2700. 

Hancock,  tp.  of  Carver  co.,  Minn.     Pop.  C32. 

Hancock,  i)Ost-tp.  of  Hillsborough  co.,  X.  II.,  36  miles 
S.  W.  of  Concord.     Pop.  692. 

Hancock,  post-v.  and  tp.  of  Delaware  co.,  N.  Y.,  on 
the  Erie  R.  R..  and  near  the  Midland  and  Oswego  R.  R., 
40  miles  from  Delhi.  It  has  2  newspapers,  a  graded  school, 
4  churches,  3  hotels,  flouring-mills,  shops,  12  stores,  etc. 
Principal  business,  lumbering.     Pop.  of  tp.  3069. 

En.  "H.iscorK  Times." 

Hancock,  post-tp.  of  Addison  cc,  Vt.,  38  miles  S.  W. 
of  Jlontpelier.     Pop.  430. 

Hancock,  post-tp.  of  Waushara  co..  Wis,     Pop.  43S. 

Hancock  (Jonx).  LL.D.,  b.  at  Quincy,  Mass.,  Jan. 
12,  1737.  was  the  son  of  the  Rev.  John  Hancock.  He 
graduated  at  Harvard  in  1754,  aud  in  1704  inherited  the 
business  and  the  greater  part  of  the  large  fortune  of  Thomas, 
his  uncle,  in  whose  counting-house  he  had  been  trained  to 
business.  The  young  Hancock  was  present  in  17G0  at  the 
coronation  of  George  III.  In  1768  his  sloop  Liberty  was 
seized  for  evading  the  laws  of  commerce,  and  a  riot  fol- 
lowed ;  aud  in  1770  he  delivered  a  fearless  and  eloquent 
address  at  the  funeral  of  those  slain  at  the  Boston  massa- 
cre. In  1774  he  was  president  of  the  Provincial  Congress. 
From  1775  to  1777  he  was  president  of  the  General  Con- 
gress at  Philadelphia.  He  was  the  first  of  the  signers  of 
the  Declaration  of  Independence.  He  was  made  in  1778 
major-general  of  militia,  and  served  in  Rhode  Island  under 
Sullivan.  He  was  governor  of  Massachusetts  1780-S5; 
member  of  Congress  1785-80;  again  governor  1787-9.3,  and 
held  at  times  various  other  offices  of  honor.  He  was  a 
man  of  strong  and  decided  character,  and  dignified,  courtly, 
and  pleasing  manners,  and  made  a  liberal  use  of  his  large 
fortune  for  benevolent  purposes.     D.  Oct.  8,  1793. 

Hancock  (John),  b.  in  Alabama  Oct.  29,  1824;  ad- 
mitted to  the  bar  in  1846;  settled  in  Texas;  elected  judge 
of  the  district  court  in  1851 ;  resigned  in  1855  ;  was  in  the 
legislature  of  1S60-C1,  when  he  was  excluded  for  refusing 
to  take  the  oath  to  support  the  Confederate  constitution  ; 
was  in  the  constitutional  convention  of  Texas  in  1S6G.  and 
elected  to  the  42d,  43d,  and  44th  Congresses.  Resides  in 
Austin,  Tex. 


HANCOCK— HA  NDEL. 


783 


Hancock  (Wixkield  Scott),,  b.  in  Montgomery  co., 
Pa.,  Feb.  14,  1824:  received  his  early  education  at  tlio 
Xnrristown  (Pa.)  Acudemy,  and  in  1840  was  appointed  a 
cadet  at  the  IT.  .S.  Military  Academy,  from  whence  he  was 
graduated,  and  promoted  in  the  army  to  ho  brevet  second 
lieutenant  of  infantry  July  1,  1844,  receiving  his  full  com- 
mission of  f^econd  lieutenant  in  lS4tS;  promotecl  to  be  tirst 
lieutenant  I8j;5;  in  ISj^  he  was  transferred  to  thcfjuarter- 
master's  department  with  the  rank  of  captain  ;  promoteil 
to  be  major  in  same  department  I80.'J.  For  more  than 
two  years  subsequent  to  his  graduation  ho  served  on  fron- 
tier duty;  in  the  war  with  Mexico  (1847-48)  he  served 
with  his  regiment  at  .<.in  Antonio,  Churubusco,  Molino  del 
Key,  and  tlie  assault  and  capture  of  the  city  of  Mexico, 
where  ho  displayed  conspicuous  gallantry,  receiving  tlie 
brevet  of  first  lieutenant  for  Contrcras  and  Churubusco. 
From  1848  to  185j  he  served  with  his  regiment  in  the 
AVest.  as  quartermaster  1848— lit,  and  adjutant  184'j-j.j, 
wlieu  he  was  transferred  to  the  quartermaster's  depart- 
ment, on  which  duty  he  served  in  Florida  during  the 
Seminole  hostilities,  in  Kansas  during  the  disturbances 
of  18j7,  and  in  California,  at  Los  Angeles,  as  chief  quar- 
termaster of  the  southern  district,  where  we  find  him  at 
the  outbreak  of  the  civil  war  in  1801,  and  where  he  ex- 
erted a  powerful  inllueuee  during  that  eventful  period. 
Relieved  from  duty  in  California  at  his  own  request,  he  re- 
paired to  Washington  and  api)licd  for  active  duty  in  the 
lield  ;  was  assigned  to  Kentucky  as  chief  quartermaster  of 
Gen.  Anderson's  command,  but  before  entering  X)n  that 
duty  he  was  (Sept.  23,  1861)  appointed  a  brigadier-general 
of  volunteers  :  his  subsequent  history  during  the  war  is 
substantially  that  of  the  Army  of  the  Potomac.  During 
the  fall  and  winter  of  1SG1-G2  he  commanded  a  brigade  at 
Lewiusville,  Va.;  in  Mar.,  1S(J2,  ho  accompanied  Gen. 
McClellan's  army  to  the  Peninsula,  being  actively  engaged 
with  his  c<immaud  at  the  siege  of  Yorktown  and  the  sub- 
sequent pursuit  which  resulted  in  tlie  battle  of  AVil- 
liamsburg,  where  ho  led  the  brilliant  charge  which  cap- 
tured Fort  Magruiler  and  gained  the  day.  His  services 
at  the  battles  of  (Jolding's  Farm,  Garnett's  Hill,  Savage's 
Station,  and  White  Oak  Swamp,  an<l  rluring  the  retreat  to 
Harrison's  Landing,  were  conspicuous  and  valuable  :  and 
the  brevets  of  major,  lieutenant-colonel,  and  ctdunol  U.  S.  A. 
were  conferred  upon  him,  and  lie  was  recommended  by 
General  McClellan  for  promotion  to  major-general.  Ho 
took  part  in  the  movement  to  Centreville,  Va.,  Aug.-Sept., 
lHi'f'2;  in  the  Maryland  campaign  ho  led  his  brigade  at 
Crampton's  Pass,  South  Mountain,  and  at  Antietatn,  where 
he  was  placed  in  command  of  the  1st  division  2d  corps  on 
the  death  of  <ien.  Uichard^on  ;  Oct.  10-11,  18tj2.  he  con- 
ducted an  important  reconnaissance  from  Harper's  Ferry 
to  Charlestown,  Va.  Promoted  to  be  major-general  of  vol- 
unteers Nov.  2y,  lH(i2,  he  continued  in  command  of  1st  di- 
vision 2d  corps,  which  he  led  at  Fredericksburg,  Dec,  1802, 
in  the  assault  on  Marye's  Heights,  and  at  Chancellorsville, 
May,  I8(i:i  ;  in  the  following  month  he  was  placed  in  com- 
mand of  the  2d  corps.  At  Gettysburg  (July  1,  1803),  after 
Rcynoltls  had  lallen.  Hancock  was  sent  forward  from  Tanoy- 
tuwn  by  (Jen,  Mea'le  to  assume  command;  arriving  on  the 
field  just  as  the  rear  of  the  beaten  Lhiion  army  was  coming 
through  Gettysburg,  he  at  once  made  his  presence  felt,  and 
after  staying  the  retreat,  extended  the  Union  lines  to  Culp's 
Hill,  when  it  was  enabled  to  check  the  enemy's  further  ad- 
vance. Perceiving  its  advantages,  (ien.  Hancock  sent  Gen. 
Meade  such  a  report  of  the  nature  of  tlie  vicinity  of  (Jettys- 
burg  as  determined  him  to  fight  his  battle  there.  On  the 
following  days  (July  2-.3),  Hancock  commanded  the  loft 
centre,  repulsing  the  grand  final  assault  of  Lee's  army, 
July  .^,  himself  falling  severely  wounded  at  the  moment  of 
victory.  For  his  roTis[)ieuous  services  at  Gettysburg,  Gen. 
Hancock  received  the  thanks  of  Congress.  Hecause  of  his 
wounds  he  was  disaldcd  from  resuming  active  duty  till 
Dec,  lS6;i,  wlicn  he  returneil  to  the  comnmnd  of  his  corps  ; 
the  army,  however,  being  in  winter-quarters  antl  inactive. 
Gen.  Haneo(d(  was  rerjuesteil  (o  proceed  to  the  North  for 
the  purpose  of  stimulating  the  recruiting  of  volunteers, 
much  needed  to  till  the  diminished  ranks  of  his  corps.  His 
great  reputation  and  popularity  made  his  mission  emi- 
nently successful,  jind  at  New  York.  Philadelphia,  Boston, 
Albany,  and  other  places  visited  he  was  tendered  public 
receptions  and  the  freedom  of  the  cities.  In  Mar.,  )8(;i, 
he  returned  to  his  cnrunmiid,  and  in  the  campaign  of  that 
yc'.xr,  though  still  suffering  from  his  wound,  be  bore  a  prom- 
inent jiart  ;  in  the  battle  of  tlie  Wilderness  {May  fj-T)  his 
cninnnmd  amounted  to  more  than  .'lO.UOO  men  ;  at  the  battle 
of  the  I'll  (May  10)  he  comnrnmlefl  the  2d  and  jth  corps, 
as  well  as  in  tho  assault  near  Sjiutsylvania  Conrt-houhUj 
May  12;  at  Spotsylvania  he  led  his  corps  in  its  famous  as- 
sault on  tho  enemy's  works,  eapluring  upwards  of  41)00 
prisoners,  20  pieces  of  artillery,  and  thousands  of  small- 
arms;   in  tho  subsequent  operations  of  the  army,  including 


Cold  Harbor  and  tho  assault  of  the  lines  before  Peters- 
burg, Gen.  Hancock  was  conspicuous  and  indefatigable 
until  compelled  (June  17)  liy  the  outbreaking  of  bis  Get- 
tysburg wound  to  relinquish  his  command  for  ten  days, 
when  he  returned  to  tho  command  of  his  corjjs  in  front 
of  Petersburg.  On  .-Vug.  12  ho  was  apjjointed  a  brigadier- 
general  in  tho  regular  army.  During  tho  months  of  July 
and  .\ugnst  the  battles  of  Deep  Bottom  and  Ream's  Station, 
and  of  lioydton  Plank-road  (Oct.  27),  were  fought  under 
his  direction  and  command.  In  Nov.,  18G4,  he  was  se- 
lected to  organize  the  1st  army  corps  of  veterans,  remain- 
ing in  Washington  on  that  duty  until  Feb.,  1865,  when  ho 
was  assigned  to  tlie  command  of  the  middle  military  di- 
vision, and  in  July  to  that  of  the  middle  department; 
which  latter  he  held  until  Aug.,  1866,  when  ho  was  trans- 
ferred to  tho  command  of  tho  department  of  Missouri, 
having  in  the  mean  time  (July  26)  relinquished  his  volun- 
teer commission  and  been  promoted  to  be  major-general  in 
the  regular  army.  While  commanding  this  department  he 
conducted  an  expedition  against  hostile  Indians  on  the 
Plains.  From  Sept.,  1867,  to  Mar.,  1868,  he  commanded 
the  department  of  the  Gulf;  the  military  division  of  tho 
Atlantic,  Mar..  Is68.  to  Mar.,  1800:  the  dcjiartment  of  Da- 
kota 180a-72,  when  he  was  assigned  the  command  of  the 
division  of  the  Atlantic,  which  he  holds  at  this  date.  In 
1809  the  Democratic  nomination  for  governor  of  Pennsyl- 
vania was  tendered  him,  but  declined.  He  was  nominated 
.June  24,  18S0.  by  the  Oemoeratic  Convention  at  Cincinnati, 
0.,  for  President  of  the  United  States,  but  was  defeated  at 
the  ensuing  election.  Gko.  C.  Simmons. 

Hand,  county  of  S.  E.  Central  Dakota.  Area,  1003 
square  miles.  It  is  as  yet  unorganized,  and  is  not  settled 
to  any  extent  by  white  inhabitants. 

Iliindel  (tiEoiu;  FuiKnniri!)  was  b.  in  Halle,  Saxony, 
Feb.  2a,  168j;  d.  in  Lonilon  Apr.  14,  1751).  His  fathJr, 
designing  to  eclucate  him  as  a  doctor,  kept  him  from  the 
public  schools;  he  forbade  him  any  instrument,  and  took 
every  other  means  to  suppress  his  uncommon  love  of 
music  Handel,  however,  secretly  taught  himself  to  I'lay 
on  an  old  spinnet  hidden  in  his  garret.  At  eight  years 
of  age  he  was  so  proficient  that  when  on  a  visit  at  the 
court  ot  Saxe-Weissenfcls,  tho  duke,  who  overheard  him 
playing  on  the  ehajiel  organ,  exacted  from  the  surprised 
father  a  promise  that  the  boy  should  be  educated  as  a  musi- 
cian. He  commenced  his  studies  at  once  under  Zachau. 
organist  of  Halle.  During  the  five  years  s])cnt  there  he 
analyzed  all  the  most  inijiurtant  German  and  Italian  com- 
positions of  that  epoch,  passed  tho  severe  ordeal  of  fugue 
and  counterpoint,  and  finally  composed  every  week  a  motet 
or  a  cantata  for  the  church  of  Halle,  At  thirteen  ( 16i''J)  he 
was  sent  to  study  the  operatic  school  in  IJerlin,  where  ho 
remained  but  a  short  time  with  the  amiable  Ariosti  and  tho 
vain  Dononcini,  who  was  alreaily  jealous  of  his  gi-nius.  He 
next  entered  as  a  violinist  tlie  opera-house  at  Hamliiirg. 
His  playing  was  poor,  and  for  a  while  he  won  little  else 
than  sneers  from  his  fellows:  but  at  nineteen  ( 1704)  he  one 
day  assumed  the  direction  of  the  orchestra  during  the  ab- 
sence of  the  leader,  and  displayed  such  ability  that  he  was 
at  once  advanced  to  that  position,  lie  was  invited  to  bo 
organist  of  Liibeck,  on  condition  that  he  would  marry  tho 
daughter  of  tho  retiring  organist,  but  he  refused  both  the 
maid  and  the  place.  As  cmnposer  ho  came  into  rivalry 
with  Mattheson.  his  best  friend.  In  a  trilling  professional 
dispute  HUnilel's  temper  led  them  to  light  a  duel:  Malthe- 
son's  sword  broke  on  a  button  ujion  lliindel's  breast  ;  they 
were  then  reconciled,  and  soon  after  reunited  in  friendship 
closer  than  over  before. 

Ho  now  determined  to  visit  Italy.  With  unoommon  in- 
dependence he  refused  money  ollered  to  aid  his  devehqiment, 
and  preferred  to  earn  his  own  privileges  by  giving  lessons 
and  practising  economy.  At  twenty-one  (1706)  he  came  to 
Florence.  At  this  ago  he  was  eminent  as  an  organist  and 
learned  in  the  severe,,  scientific  >tyle  of  coni]M.silion.  Itut 
his  early  works  are  somewhat  dull.  lacking  melody  and  senti- 
ment. During  twuyears  he  lived  in  Florence,  Vienna,  K»»me, 
and  Naples,  composing  operas  which  earned  him  some  rep- 
utation, but  little  money.  Failing  to  obtain  an  engage- 
ment, he  returned  to  (Jernmny.  At  twenty-fivo  (1710)  ho 
was  made  chapel  niasler  to  the  elect(»r  of  Hanover— after- 
wards King  (Jeorge  1.  of  Kngland — and  given  a  salary  of 
$1.'»00.  While  there  he  gained  in  grace  and  melody  from  aa- 
sociatirjM  with  the  elegant  Italian  composer  Sleffani.  Tho 
elector  twice  gave  him  leave  to  visit  London.  On  bis  second 
visit  (1712)  he  receiver!  a  pension  of  .'i^lOOO  from  Cineen 
Anne,  and  unceremoniously  jirolonged  his  absence  to  a 
permanent  residence.  In  1714  tho  elector  ascended  Iho 
lhr<»neof  Kngland,  and,  naturally  being  angry  with  Handel, 
forbaite  him  the  court.  Put  Litndnii  was  full  of  Hiindol's 
music,  and  it  was  not  easy  to  ignore  him.  Ho  wrote  his 
W'rifrr  Miif'-  for  a  royal    le-fival  on  (be  Tlnimca,  itnd  i(  c" 
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charmed  the  king  that  he  forgave  his  truant  chapel-master 
and  raised  his  pecsion  to  S2000.  For  a  few  years  he  lived 
under  the  roofs  of  Lord  Burlington  and  of  the  duke  of 
Chandos,  enjoying  the  patronage  of  the  nobles,  the  society 
of  wits  and  poets,  and  a  quiet,  studious  life.  At  thirty-five 
(1720)  he  was  appointed  director  of  the  Royal  Academy 
of  Music  at  the  Haymarket  Theatre.  Then  commenced  a 
period  of  twenty  years  in  which  he  passed  through  the  se- 
verest trialsof  party  warfare.  His  haughty,  irritable  manner 
soon  created  enemies  amongst  his  patrons  and  his  singers, 
who  formed  a  rival  opera-troupe,  in  which  Bononcini  and 
other  celebrated  composers  led  the  most  eminent  artists  of 
the  day.  He  poured  from  his  fertile  brain  scores  of  medi- 
ocre Italian  operas,  generally  lacking  the  charming  quali- 
ties of  the  Italian  school,  which  just  then  were  the  demand 
of  the  times.  Some  of  these  works  had  a  short  run  on  the 
stage,  but  most  of  them  fell  dead.  An  occasional  perform- 
ance of  an  oratorio  or  of  sacred  music  upon  the  organ  brought 
the  people  eagerly  about  him,  but  notwithstanding  this 
hint  he  obstinately  continued  to  follow  opera,  the  success 
of  his  youth,  the  failure  of  his  vigorous  manhood.  He 
gradually  lost  his  noble  patrons,  social  position,  health, 
fortune,  passed  twice  through  bankruptcy,  and  finally  sank 
into  neglect,  almost  oblivion.  Not  till  he  was  fifty-five 
years  old  (1741)  did  Handel  give  himself  entirely  to  ora- 
torio, his  true  work.  He  had  written  up  to  this  time  about 
100  large  works,  only  a  few  of  which  are  now  alive,  and 
he  wrote  afterwards  but  a  few,  each  of  which  is  now  a 
familiar  masterpiece.  Handel,  more  than  any  other  com- 
poser, was  made  of  sturdy  Saxon  strength,  for  which  only 
the  solemn,  grand  oratorio  was  a  complete  e.\])ression.  It 
is  therefore  equally  surprising  and  unfortunate  that  he 
passed  the  best  twenty  years  of  his  life  in  fruitless  efforta 
to  become  an  Italian.  The  people  of  Dublin, for  whom  he 
wrote  his  greatest  work,  The  Messiah,  were  the  first  to  be- 
lieve and  prove  the  full  height  of  his  genius.  By  this  and 
other  oratorios  he  suddenly  rose  to  the  pinnacle  of  fame,  and 
before  his  death  became  the  idol  of  the  Engli.^h.  Ho  was 
stricken  blind  in  1751,  but  notwithstanding  this  ralamity 
his  closing  years  were  prosperous  and  happy.  He  was  buried 
in  Westminster  Abbey  with  the  grandest  ceremonies  that 
could  he  devised. 

Handel's  industry  was  extraordinary.  After  his  first 
years  in  London  he  refused  to  be  a  member  of  any  house- 
hold, established  himself  in  his  own  rooms,  and  declined 
all  invitations.  The  time  not  used  in  his  theatrical  duties 
he  passed  in  writing  with  prodigious  rapidity  or  in  playing 
on  his  clavecin,  the  keys  of  which  were  worn  out  like  spoons. 
He  wrote  Israel  in  twenty-seven  days.  He  associated  with 
only  three  friends — Smith,  his  copyist,  Goupy,  a  painter, 
and  Hurter,  a  dyer.  It  is  believed  that  he  never  loved  a 
woman,  and  was  a  strict  celibate.  He  was  economical  in 
his  personal  expenses,  but  not  parsimonious.  There  is  no 
doubt  of  his  honesty.  The  concerts  given  him  during  the 
last  years  of  his  life  enabled  him  to  pay  his  debts,  leave 
85000  to  the  Foundling  Hospital  of  London,  and  si  00,000 
to  his  poor  relatives  in  Germany.  He  was  very  fond  of 
pictures,  which  were  his  only  interest  besides  music.  He 
was  uncommonly  isolated  in  his  profession,  having  no  com- 
panionship with  musicians,  and  but  little  interest  in  their 
productions.  Excepting  a  smattering  of  Latin,  he  knew 
almost  nothing  but  music  and  the  Italian  langu.ige.  Even 
his  long  residence  in  London  did  not  teach  him  good  Eng- 
lish. His  speech  was  a  strange  and  often  a  comical  mix- 
ture of  German  and  Italian  idioms.  Though  at  times 
haughty  and  irritable,  he  was  not  ill-natured  or  unkind, 
and  in  his  prosperous  days  he  was  even  a  genial  companion, 
whose  conversation  flowed  freely,  in  form  grotesque,  but 
vigorous  with  good  sense  and  sparkling  with  humorous 
satire.  His  only  dissipation  Avas  an  occasional  excess  in 
wine.  His  figure  was  large  and  imposing,  having  consid- 
erable embonpoint,  which  made  his  walk  and  other  move- 
ments heavy  and  ungraceful.  His  constitution,  physical, 
mental,  and  moral,  must  have  been  of  the  strongest  typo 
to  withstand  so  well  his  harassing  and  exhausting  life. 
His  massive  face  preserved  its  pleasant  expression  to  the 
last,  despite  his  outer  and  inner  wars.  His  violent  temper 
at  times  knew  no  restraint.  AVhen  Cuzzoni  once  refused 
to  sing  a  certain  song,  he  seized  her  by  the  arm  and  at- 
tempted to  throw  her  out  of  a  window.  The  orchestra  on 
one  occasion  took  their  places,  unconscious  that  their  in- 
struments were  not  tuned:  they  commenced,  of  course, 
with  a  frightful  discord.  He  rushed  through  their  ranks, 
snatched  up  the  kettledrum  and  threw  it  at  the  head  of  the 
leader,  jumped  upon  the  stage,  losing  his  wig.  and  there, 
in  the  blaze  of  the  footlights,  stamped  and  choked  with  rage 
till  the  prince  of  Wales  finally  calmed  him  to  his  senses. 

The  prominent  characteristics  of  Handel's  music  are 
sublimity  and  strength.  Around  these,  grouped  in  second- 
ary importance,  are  other  qualities  equally  precious.  Ho 
excelled  all  other  composers  in  writing  choruses,  in  which 


vigor  of  thought  and  clearness  of  form  unite  to  carry  the 
interest  in  crescendo  through  the  most  colossal  effects. 
Mozart  reverenced  Handel,  and  declared  it  impossible  to 
increase  the  power  of  these  pieces.  Beethciven  bowed  before 
his  grandeur,  which  was  attained  by  means  he  considered 
marvellous  in  simplicity.  His  most  remarkable  works  arc 
the  oratorios  The  Mes^iinh,  Jmlns  Maccabaus,  fsntef  in  E'jypt, 
and  Sitmson.  He  wrote  no  fewer  than  52  operas,  23  ora- 
torios, 22  compositions  for  the  church,  V^  for  chamber- 
music,  and  ;i  collections  for  organ  and  jdano — in  all  113. 
This  amount  is  enormous  when  it  is  known  that  most  of 
the  works  are  colossal  in  conception  and  proportion. 

C.  H.  FAnxn\M. 

Hand'icappingy  in  horse-racing,  yachting,  and  other 
sporting  contests,  is  the  attempt  to  place  all  competitors 
upon  equal  terms.  Thus,  of  two  horses  the  one  which  has 
been  found  superior  is  made  to  carry  such  extra  weight  as 
it  is  thought  will  give  his  competitor  a  fair  chance  of  win- 
ning the  race. 

HancVley  (George)  was  h.  near  Sheffield,  England, 
Feb.  !i.  1752:  emigrated  to  vSavannah,  Ga..  in  1775;  served 
actively  throughout  the  Revolutionary  war  as  an  officer  on 
the  side  of  the  colonies:  afterwards  held  many  public 
offices;  was  governor  of  Georgia  in  178S,  ami  collector  of 
the  port  of  Brunswick  17S9-il3,  D.  at  Uae's  Hill,  Ga., 
Sept.  17,  1703. 

Hantis'boro',  post-v.  of  Harrison  eo..  Miss.,  1  mile  N. 
of  the  Gulf  of  Mexico,  on  Bayou  Bernard,  near  its  enn- 
fluence  with  Biloxi  Bay,  and  within  1  mile  of  the  Xcw 
Orlea-ns  Mobile  and  Texas  R.  R.,  midway  between  New 
Orleans  and  Mobile :  lat.  30°  28'  25"  N.,  Inn.  89°  C  13"  W. 
It  has  5  churches,  6  schools,  1  printing.  1  book-bindery,  and 
1  job  office.  1  literary  society,  3  large  saw-raills,  3  planing- 
mills.  5  large  stores,  1  machine-shop,  a  carriage-shop,  1  ship- 
yard, 1  newspaper,  etc.  It  is  a  watering-place.  Exi)orts 
about  100,000  pounds  of  wool  and  10.000,000  feet  of  lumber 
annually.     Pop.  459.     P.  K.  Mayers,  En.  "Democrat." 

Hand,  Structure  of  the.  In  Mitmmnh. — The  hand 
(nmnuft)  in  mammals  is  the  foremost  extremity,  and  always 
present,  though  often  very  much  modified.  When  con- 
trasted with  the  foot  in  size,  there  is  much  variety.  The 
kangaroo  has  a  small  hand  and  a  large  fuot.  In  the  mole 
there  is  abroad  shovel-shaped  hand  and  a  delicate  foot.  The 
sloth  has  an  immenseW  long  hand.  The  foot  of  the  beaver 
and  seal  is  much  larger  than  the  hand.  The  diH'ercnces 
between  the  hand  and  foot  usually  consist  in  greater  deli- 
cacy and  slenderness  of  the  fingers,  with  corresponding  re- 
finement of  function,  since  the  hand  has  the  more  to  do 
in  protection,  defence,  nourishment,  and  delicate  operations 
than  has  the  foot,  which  is  mainly  of  use  in  propelling  and 
maintaining  the  attitudes  of  the  body. 

The  hand  presents  the  carpus,  metacarpus,  and  phalanges 
for  study,  corresponding  in  general  plan  of  structure  to  the 
tarsus,  metatarsus,  and  phalanges  of  the  foot.  The  rela- 
tive dimensions  of  these  parts  vary  exceedingly.  The 
hoofed  animals,  the  elephant,  and  those  animals  which  use 
the  fore  legs  mainly  for  support,  have  short  and  robust 
bones.  On  the  other  hand,  the  bat  and  ])terodnctyl  have 
enormously  developed  fingers  to  supjiort  the  web  which 
gives  them  the  wing.  Climbing  animals  have  the  whole 
hand  developed  into  slender  and  delicate  manipulating 
organs.  And  in  general,  animals  which  do  not  enjoy 
free  latertff  moi-cmcnts  of  the  fore  legs  have  small  and 
diminutively  modified  hands.  The  typical  idea  of  the 
hand  is  so  nearly  the  same  with  the  foot  that  reference  is 
made  for  information  to  the  article  on  Foot,  STitrcTfRE 

OF  THE. 

The  Human  Hund. — The  human  hand  is  probably  the 
most  remarkable  organ,  not  vital,  in  the  whole  animal 
kingdom.  Its  mechanism  is  somewhat  complicated,  and 
quite  unlike  human  machinery,  and  its  sensitiveness,  sup- 
pleness, delicacy  of  movement,  and  beauty  of  form  are 
marvellous  in  the  range  of  animal  organisms.  "The  con- 
summation of  all  perfection  as  an  instrument,"  says  Sir 
Charles  Bell.  The  hand  bears  a  very  close  relation  in  its 
plan  of  structure  to  the  foot,  or  is  the  analogue  of  the  foot. 
Thus,  the  foot  has  a  tarsus  of  seven  bones,  a  metatarsus  of 
five,  and  phalanges  numbering  fourteen.  The  hand  has  its 
carpus  of  eight  bones,  its  metacarpus  of  five  bones,  and 
fourteen  phalanges.  And  each  of  these  members  is  joined 
to  the  two  bones  of  the  limb  above  it.  The  ideal  structure 
of  the  hand  is  well  shown  by  the  diagram  devised  by  Dr. 
G.  M.  Humphry  of  Cambridge.  England,  and  the  exact 
framework  of  the  hand  is  seen  in  the  cut  from  Holden's 
Ontrofoffif.  The  carpus  is  united  to  the  radius  and  ulna  by 
its  peculiar  articulations,  which  permit  the  motions  of  the 
hand  as  a  whole  in  all  directions,  and  almost  as  perfectly 
as  the  ball-and-socket  joint.  The  eight  bones  of  the  carpus 
are  arranged  in  two  more  or  less  complete  rows  running 
across  the  hand.     The  peculiar  arrangement  of  the  two 
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rows,  and  four  segments  in  each  row  as  represented  in  the 
eight  bones,  ia  designed  to  give  Qcxibility,  suppleness,  and 
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Diagram  of  tho  Human  Hand.  Bones  of  the  Hand. 

tho  peculiar  strength  to  resist  violent  blows  which  the  hand 
must  so  ot'ten  receive.  The  long  metacarpals,  five  in  num- 
ber, give  the  back  and  palm  of  the  hand,  which  furnish  a 
broad  and  firm  surface  for  the  apposition  of  the  (lugers  in 
grasping  anything  and  delicately  manipulating  minute  and 
multiform  objects.  The  slenderness  and  deiicaey  of  the 
fingers  are  what  give  the  elegant  an'l  beautiful  proportions 
to  the  hand.  To  which,  if  we  add  the  extensive  mobility 
of  the  various  parts,  the  flexion,  extension,  pronation, 
supination,  adiluction.  and  abduction  of  the  organ  and  its 
parts,  we  sec  where  all  human  machinery  falls  tar  short  of 
the  divine.  Tho  supination  and  pronation,  or  the  turning 
of  it  on  UA  longitudinal  axis,  is  a  prominent  characteristic 
of  the  human  hand.  No  animal  equals  or  nearly  approaches 
man  in  this  rcsjiect.  And  the  muscles  which  enablo  him  to 
point  with  the  iiuicx-fiiffer  arc  supplied  to  man  alone,  thus 
indicating  a  superior  grade  of  being  in  him,  as  this  move- 
ment could  only  be  required  for  higher  purpost^s  than  mere 
sense-gratification  or  means  of  gaining  a  subsistence  or 
self-protection. 

Why  arc  the  fingers  of  different  lengths?  Regarding  it 
in  a  typical  sense,  Prof.  Owen  says  it  is  in  obedience  to  the 
law  of  *'  simplification  of  the  digits  *'  (see  Foor,  Stkucturb 
OP  THE),  or  that  the  longest  digit  is  the  most  permanent  one, 
and  the  shortest  the  first  to  disappear.  Thus,  the  thumb 
(poflex).  or  first  digit,  is  tho  shortci't,  the  fourth  finger,  or 
fifth  digit,  the  second  in  length,  the  second  digit  tho  next, 
the  fourth  next,  antl  tho  third  digit,  or  second  finger,  tho 
longest  of  all.  Another  reason  of  the  unequal  lengths  of 
the  fingers  is  shown  by  placing  a  small  rod— say,  a  Faber's 
lead-pencil — across  the  palm  of  the  hand,  and  bending  the 
fingers'  ends  down  upon  it.  In  this  experiment  wo  shall 
see  that  all  the  tips  of  the  fingers  reach  tho  jjcncil  at  the 
same  instant  and  press  upon  it  with  nearly  equal  force. 
This  shows  US  that  the  lengths  of  tho  digits  and  the  mus- 
cles controlling  tlioni  are  so  arranged  as  to  make  the  hand 
most  eflfectivc  in  grasping  even  small  objects. 

Each  hand  with  its  fingers  is  moved  directly  by  thirty- 
one  pairs  of  muscles,  which  arc  located  between  tlio  elbow- 
joint  and  the  tips  of  tho  fingers.  They  vary  in  length  from 
about  18  inches  to  1  inch  in  length,  and  many  of  them  are 
provided  with  very  long  tendons.  Those  of  ])eculiar  in- 
terest are  the  two  used  iu  flexing  the  fingers.  Thcso  have 
their  origin  near  to  tho  elbow-joint,  their  fleshy  portions 
lie  one  above  the  other  in  the  fore  arm,  an<l  tlieir  tendons 
arc  attached  to  tho  inner  surface  of  tho  base  of  a  part  of 
the  phalanges.  Tho  most  superficial  one  sends  its  tendons 
to  the  second  phalanx  of  the  first,  second,  third,  and  fourth 
digits,  and  the  other  (deepest  one)  sends  corresponding 
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tendons  to  tho  last  plialanx  of  tho  same  digits.     Hut  in 
order  to  socure  slemlerness  and  delicacy  to  tho  fingers,  with 
V.i!,,  11.— :•-(» 


Strength  also,  a  peculiar  mechanical  arrangement  is  devised. 
Tho  tendon  supplying  the  second  phalanges  is  split  just 
above  its  point  of  ntiachment,  so  as  to  allow  the  tendon 
sent  to  tho  third  phalanx  not  only  perfect  facility  of  mo- 
tion, but  also  to  supply  tho  place  of  ligaments  to  keep  it  in 
place  as  it  passes  by  the  joint.  Thus,  both  of  these  sets  of 
tendons  can  act  singly  or  conjointly;  and  not  only  does 
each  set  act  by  itself,  but  each  division  of  the  muscle  may- 
act  on  its  own  finger  if  tho  will  only  so  directs.  The  rela- 
tive lengths  of  the  fingers  of  man  and  tho  gorilla  are  shown 
in  Fig.  fi. 

Another  interesting  point  in  the  muscles  of  the  hand  is, 
that  the  thumb  and  little  finger  arc  the  most  abundantly 
supplied  with  muscles,  and  hence  muscular  power.  This 
is  80  arranged  in  order  that  the  hand  may  more  firmly 
grasp  any  object,  and  be  especially  cflicient  in  the  acts  of 
pronation  and  supination  ;  and  jieculiar  care  is  always  ex- 
ercit'ed  by  the  surgeon  in  treating  a  mutilated  hand  to  save, 
if  possible,  ono  or  both  of  the  extreme  digits,  as  they  are 
of  much  more  relative  importance  in  manipulation  than  are 
tho  other  digits. 

Tho  sensitiveness  of  tho  skin  of  the  hand  tc»  external  im- 
pressions is  one  of  the  most  imjiortant  characteristics  of  this 
organ.  This  property  resides  in  minute  elevations  of  tho 
skin,  called  p'lp'dhr.  These  measure  from  the  ^Jjth  to  the 
^jjth  of  an  inch  in  height,  and  contain  always  a  lymphatic, 
blood-vessels,  and  nerves.  They  are  the  most  numerous  on 
the  palm  of  the  hand  and  at  the  tips  of  the  fingers,  rather 
than  at  the  other  joints.  Thus,  on  a  square  lino  of  tho 
palmar  surface  of  the  tip  of  tho  last  joint  of  the  fore  finger 
are  108  papilla:! :  on  the  second  joint,  same  space,  40  j  and 
on  the  first  phalanx,  15.  It  lias  been  assumed  that  each 
nerve-fibre  ends  in  a  pencil  of  delicate  filaments  which 
gives  sensibility  over  a  circular  or  oval  area  of  the  hand 
covering  ^^ijth  of  a  square  ineli ;  and  on  many  of  the  ter- 
minal nerve-fibres  of  the  hand  and  foot,  in  addition  to  the 
simple  filaments,  there  are  minute  oval  bodies  found  some- 
what sparsely,  and  very  small,  called '' Pacinian  bodies," 
which  doubtless  aid  the  sense  of  touch.  The  theory  of 
touch  is  that  pressure  gives  tho  sensation.  But  if  this  be 
the  case,  why  docs  tickling  with  a  feather  or  a  speck  iu  tho 
eye  produce  so  marked  an  impression  ?  The  sense  of  touch 
is  more  improvable  by  education  than  any  other  of  tho 
senses.  This  is  well  seen  in  blind  people,  who  use  their 
fingers  as  eyes  with  great  delicacy  of  perception;  tho  lien- 
galese  throwsters  are  able  to  detect  by  touch  twenty  degrees 
of  fineness  in  the  fibres  of  the  cocoon.    Edward  Hitchcock. 

Hand  Tree  [Sp.HiantVaj.the  Cheirostenwn  platano'idea, 
a  tree  of  Central  America,  rarely  found  in  Mexico,  where 
it  was  anciently  worshippeil.  It  is  one  of  the  order  Ster- 
culiaceaj.  It  resembles  the  plane  and  buttonwood  tree  in 
appearance.  Its  flower  has  no  corolla,  but  its  largo  calyx 
has  five  curved  anthers,  bearing  some  resemblance  to  a 
hand,  whence  the  name. 

HanMy,  tp.  of  Livingston  co.,  Mich.,  traversed  by  tho 
Detroit  Lansing  and  Lake  Michigan  K.  R.     Pop.  130G. 

Ila'ney,  tp.  of  Crawford  co.,  Wis.     Pop.  489. 

Hang-Chow-Foo,  city  of  China,  the  capital  of  tho 
provinceof  Che-Kiang,  on  the  Tsien-Tang-Kiang.  20  miles 
from  its  mouth  in  the  buy  of  Hang-Chow-Foo,  at  tho  be- 
ginning of  tho  Great  Canal.  It  is  one  of  tho  largest,  most 
important,  and  most  elegant  cities  of  China,  built  in  tho 
true  Chinese  style,  with  narrow  streets  and  only  one-story 
houses,  buf  with  many  rieli  and  magnificent  temples  and 
otherjmblie  buildings.  Its  nninufacturcs  of  silks  and  satins 
are  very  celebrated,  and  its  trade  extensive.  Its  popula- 
tion is  "estimated  at  800,000. 

Hanging.  Soe  Capital  Pisishmest,  Execition, 
Oam.ows. 

Hanging  Gardens  of  llnbylon,  ono  of  tho  Seven 
Wonders  of  the  W<irid  (according  to  an  ancient  estimate), 
consisting  of  a  succession  of  terraces  supported  by  columns, 
and  containing  an  area  of  abcmt  four  acres,  covered  with 
groves,  gardens,  and  fountains,  and  having  a  great  reser- 
voir at  the  to]).  su])plied  with  water  from  the  Euphrates. 
The  mound  Kl  Kiisr  in  the  ruins  of  liabylon  is  thouglit  to 
represent  them.  The  banging  gardens  were  ascribed  vari- 
ously to  Neliuchadnezzar,  Semiramis,  and  others. 

Ilnnginf;  (irove,  tp.  of  Jasper  co.,  Ind,     Pop.  39.1. 

Ilan*Kcoo,  or  Ilan-Kow,  city  of  China,  the  eap- 
itiil  of  the  jirovinceof  Iloope.  in  the  centre  of  China  proper, 
at  the  confluence  <d"  the  llaii  and  tho  Ynng-t7.c- Kiang, 
which  here  if*  navigable  for  largo  vessels.  It  has  recently 
been  opened  to  foreigners,  and  seems  destined  to  bceonio 
one  of  tho  great  commercial  centres  of  the  world.  Properly, 
it  consists  of  several  cities,  Hun-Yong  nnrj  Woo-Chang,  on 
op]iosite  sides  of  the  Ilan  Uiver.    Pop.  estimated  at  SOO.HOO. 

Ilan'^ley,  town  of  England,  in  the  co.  of  Stafi"orcl,  in  the 
district  cull-"!    "  Thi'   l*..tti-rii"^."  r<»rnir^,  toL'elher  u  ith  Shel- 
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ton,  one  town,  and  has  39,942  inhabitants,  who  are  mostly 
engaged  in  the  manufacture  of  earthenware  and  china. 

Hau'na,  tp.  of  Henry  co.,  111.     Pop.  9(M. 

Hanna,  tp.  of  La  Porte  co.,  Ind.     Pop.  480. 

Ilau'nah  (John-).  D.  D..  b.  in  Lincoln,  England,  Nov.  3(1, 
1792;  juiuod  tlie  Weslejan  conference  in  1814,  and  became 
theological  professor  in  Didsbury  College  in  1842.  He 
was  president  of  the  Wesleyan  conference  in  1842  and  1S51. 
Ho  twice  represented  the  Wesleyan  Church  before  the 
General  Conference  of  the  American  Methodist  Episcopal 
Church,  and  d.  at  Didsbury  Dec.  29,  18G7. 

Hau'nahsviHe,  tp.  of  Tucker  co.,  AV.  Va.     Pop.  433. 

Ilaii^nibal,  city  of  Marion  co.,  Mo.,  on  the  W.  bank 
of  the  Mississippi  River,  loO  miles  above  St.  Louis  (by 
river),  on  the  lines  of  the  Hannibal  and  SL  Joseph,  the 
Missouri  Kansas  and  Texas,  the  Toledo  Wabash  and 
Western,  and  the  Mississippi  Valley  and  Western  R.  Rs. 
It  has  15  churches,!  college,  7  public  and  several  private 
schools,  1  daily  and  2  weekly  newspapers,  4  banks,  1  iron- 
foundry  with  machine-shops,  extensive  car-works,  about 
300  business  establishments  of  all  kinds,  and  a  paid  steam 
fire  department.  The  extensive  machine-shops  and  general 
offices  of  the  Hannibal  and  St.  Joseph  R.  R.  arc  located 
here,  and  the  Toledo  Wabash  and  Western  R.  R.  crosses 
the  Mississippi  River  at  this  point  upon  a  splendid  iron 
bridge  built  in  1872.  It  has  a  very  large  lumber-trade  with 
Missouri,  Kansas,  and  Texas,  the  annual  sales  of  this 
article  reaching  about  150,000,000  feet.  The  city  is  hand- 
somely located  and  substantially  built,  with  many  fine  resi- 
dences upon  the  surrounding  hills.     Pop.  10,125. 

J.  R.  WiNCHELL,  Ed.  **  Daily  CorniER." 

Hannibal,  post-v.  and  tp.  of  Oswego  co.,  N.  Y.,  II 
miles  S.  of  Oswego,  on  the  Lake  Ontario  Shore  R.  R.  It 
has  3  churches,  a  graded  school,  a  weekly  newspaper,  I 
stave  and  2  barrel  factories,  miils,  tanneries,  and  5  stores. 
Pup.  454  ;  of  tp.  3234.      A.  N.  Bradt,  Ed.  "  Reveille." 

liaiinibalf  one  of  the  greatest  generals  and  one  of  the 
most  interesting  characters  of  antiquity,  was  b.  at  Carth.ago 
247  B.  C.  Carthage  was  at  that  time  the  largest  and  most 
opulent  city  on  the  Mediterranean.  It  had  about  700,000 
inhabitants,  large  dependencies  in  Africa,  Sicily,  Sardinia, 
Corsica,  and  Spain,  and  it  could  boast  of  an  enterprise 
which  never  had  been  equalled  :  it  worked  the  silver-mines 
of  Spain  and  the  tin-mines  of  Britain:  it  sent  its  vessels 
into  the  Baltic  and  its  caravans  to  the  Nile  and  the  Niger. 
But  it  was  only  a  commercial  community.  With  the  ex- 
ception of  a  few  inscriptions  and  a  number  of  coins,  the 
only  monument  it  has  left  of  itself  is  the  name  of  Hanni- 
bal, and  liis  history  has  been  written  by  foreigners.  The 
prineii)al  source  is  Polybius,  who  travelled  over  the  route 
Hannibal  had  taken  from  Spain  to  Italy,  and  who  con- 
versed in  Italy  with  many  who  had  been  eye-witnesses  to 
his  exploits.  The  next  in  importance  is  Livy;  Plutarch 
and  Cornelius  Nepos  have  also  interest.  The  first  encounter 
between  Rome  and  Carthage  took  place  in  Sicily.  Both 
wished  to  come  into  sole  possession  of  this  beautiful  island 
— the  one  for  the  sake  of  power,  the  other  for  the  sake  of 
gain.  But  after  a  protracted  contest  (the  first  Punic  war.  264- 
241 )  Carthage  had  to  sue  for  peace  and  give  up  all  its  pos- 
sessions in  the  islands  of  the  Mediterranean.  Hamilcar 
Barca,  the  father  of  Hannibal,  who  had  fought  with  great 
success  against  the  Romans,  and  who  at  once  saw  his  own 
fame  destroyed  and  an  enormous  loss  inflicted  on  his  native 
city  by  the  disaster  of  Hanno  at  the  Agates  Isles,  made 
his  son  swear  on  the  altar  eternal  hatred  to  Rnmc;  and 
the  fultilment  of  this  oath  became  the  object  of  Hannibal's 
life.  He  had  only  one  passion — hatred  to  Rome  ;  and  all  the 
glowing  enthusiasm  ot^  his  soul,  all  the  great  virtues  of  his 
character,  all  the  wonderful  fertility  of  his  mind,  were  con- 
centrated in  this  hatred.  Ho  grew  up  in  his  father's  camp  in 
Spain,  but  when  Hamilcar  died  (in  229)  he  returned  to  Car- 
thage, where  he  lived  for  four  years.  In  224  he  returned  to  the 
army,  and  by  Hasdrubal,  his  brother-in-law,  was  appointed 
commander  of  the  cavalry.  In  221,  Hasdrubal  was  killed, 
and  by  acclamation  the  army  chose  the  young  Hannibal 
for  its  commander-in-chief.  He  accepted,  and,  feeling 
himself  strong  enough  to  act  without  the  sanction  of  his 
government,  he  immediately  turned  the  war  from  a  war  for 
gain  into  a  war  of  hatred — from  a  war  against  Spain  into 
a  war  against  Rome.  Saguntum  was  in  alliance  with 
Rome.  With  an  army  of  150,000  men  Hannibal  laid  siege 
to  it,  and  after  a  desperate  resistance  of  eight  months  it 
was  taken  and  razed.  Rome  demanded  the  surrender  of 
the  young  general,  and  when  the  Carthaginian  govern- 
ment hesitated  and  sought  evasions,  probably  on  .account 
of  the  army,  war  was  declared  (the  second  Punic  war, 
210-201). 

It  was  the  plan  of  the  Roman  generals  to  carry  on  the 
war  in  Spain,  and  P.Cornelius  Scipio  the  Elder  was  on  the 


way  thither  with  an  army.  But  Hannibal  wished  to  strike 
a  deadly  blow,  and  he  thought  that  Rome  would  be  much 
stronger  in  Spain  than  in  Italy,  partly  because  its  Italian 
allies  would  cling  more  closely  to  it  on  a  foreign  soil,  partly 
because  the  least  reverse  of  fortune  would  give  his  own 
Spanish  allies  a  chance  of  choice.  He  immediately  broke 
up  with  his  army,  crossed  the  Pyrenees,  the  Rhone,  and  the 
Alps,  and  stood,  after  a  march  of  five  months,  in  the  middle 
of  Nov.,  218,  on  the  plains  of  Lombardy.  at  the  Ticinus.  It 
is  uncertain  at  which  point  he  crossed  the  Alps,  but  Polyb- 
ius, who  had  seen  the  Alps  himself,  and  who  knew  some- 
thing about  what  it  means  to  move  an  army,  has  a  just  ap- 
preciation of  the  tremendous  magnitude  of  the  undertak- 
ing, and  gives  a  short  but  impressive  description  of  the 
difficulties  which  Hannibal  met  with,  and  the  ingenuity 
with  which  he  encountered  them.  The  crossing  took  fifteen 
days — the  ascent  nine,  the  descent  three,  and  three  were 
spent  on  the  top  in  making  some  passages  of  the  descent 
practicable.  The  army  numbered  50,000  foot,  9000  horse, 
and  37  elephants  when  it  encamped  at  the  northern  foot 
of  the  Alps;  20,000  foot,  6000  horse,  ami  1  elephant  when 
it  reached  the  southern.  Here  stood  Scipio.  who  waited 
for  them.  He  was  defeated,  however,  in  the  battle  of  the 
Ticinus,  chiefly  by  the  superiority  of  the  Nuniidian  cavalry, 
and  shortly  after  Sempronius  was  totally  routed  in  the  bat- 
tle of  the  Trebia  ;  thus  the  first  year  of  the  campaign  ended. 
Next  year  (217)  two  new  Roman  armies  under  the  two  con- 
suls. Servilius  and  Flaminius,  stood  ready  to  take  up  the 
contest  with  the  invader;  but  Hannibal,  after  along  and 
perilous  march  through  the  marshy  regions  of  the  Upper 
Arno,  succeeded  in  bringing  the  army  of  Flaminius  in  such 
a  position  between  Cortona  and  Lake  Thrasymenus  that 
he  could  attack  it  at  once  in  the  front  and  in  the  rear.  The 
victory  was  complete:  half  of  the  Roman  army  perished^ 
and  the  rest  were  taken  prisoners;  even  a  part  of  Ser- 
vilins's  army,  which  was  sent  to  the  support  of  Flaminius, 
was  lost.  In  this  emergency  Rome  proclaimed  Q.  Fabius 
Maximus  dictator,  and  the  manner  in  which  this  prudent 
and  sagacious  man  carried  on  the  war  contributed  very 
much  to  save  the  republic.  He  never  gave  battle,  but  he 
followed  Hannibal  from  place  to  place  like  his  shadow,  and 
thus  he  at  once  procured  time  for  Rome  to  complete  ita 
fortitications  and  armament,  and  deterred  its  allies  from 
deserting  it.  Once  he  even  succeeded  in  surrounding  the 
enemy  at  Callicula  in  Campania,  but  in  the  night  Hannibal 
let  loose  on  the  enemy  2000  oxen  with  bundles  of  burning 
bay  tied  to  their  horns,  and  in  the  consternation  and  be- 
wilderment thus  caused  he  escaped.  In  Rome,  however, 
this  manner  of  carrying  on  the  war  was  not  much  appre- 
ciated. Fabius  received  the  surname  Ctmctator,  and  the 
two  consuls  of  the  next  year  (216),  C.  Terentius  Varro 
and  L.  ^uiilius  Paulus.  felt  themselves  obliged  to  give  bat- 
tle. They  commanded  an  army  of  80,000  men,  while  that 
of  the  enemy  numbered  hardl}-  50,000.  and  in  courage,  for- 
titude, and  military  training  the  Roman  soldiers  were 
second  to  none.  But  the  talents  of  the  respective  com- 
manders were  so  unequal  that  in  the  battle  of  Canna?,  Han- 
nibal not  only  won  a  decided  victory,  but  completely  de- 
stroyed the  Roman  army;  between  -JO, 000  and  50,000  men 
were  killed,  and  the  rest  were  scattered.  This  battle  was 
his  greatest  exploit,  and  it  became  the  turning-point  of  hia 
fortune. 

All  people,  statesmen  as  well  as  generals,  have  wondered 
at  the  manner  in  which  Hannibal  used  this  victory.  Why 
did  he  not  march  upon  Rome?  Why  did  he  go  to  Capua? 
But  Hannibal  was  not  a  hero  ;  he  was  only  a  calculator.  His 
genius  was  far-sightedness,  his  talent  was  shrewdness.  As 
far  as  his  calculation  reached  his  courage  and  ingenuity 
were  inexhaustible,  but  at  the  point  where  the  calculation 
stopped  the  whole  man  stopped.  He  saw  that  Rome  would 
be  weaker  in  Italy  than  in  Spain,  and  he  crossed  the  Alps  in 
order  to  make  the  war  in  Italy.  He  saw  that  Rome  would 
fall  when  all  its  allies  deserted  it,  and  with  a  shrewdness 
which  is  so  much  the  more  admirable  as  it  was  not  mixed 
up  with  falsehood  he  alienated  one  after  the  other  of  the 
allies.  But  he  could  not  see — nay,  he  could  not  even  un- 
derstand— that  Rome  could  be  taken  in  any  other  way — 
for  instance,  by  attacking  it  in  a  moment  of  panic — and 
instead  of  marching  directly  on  its  gates  after  the  battle 
of  Cannas,  he  went  into  winter-quarters  in  Capua.  New 
elements  came  into  play  which  were  far  beyond  any  cal- 
culation. His  soldiers  grew  tired  of  the  war,  and  during 
a  few  months'  rest  in  Capua  they  lost  their  discipline.  Re- 
verses followed — not  many  nor  great,  but  still  reverses. 
He  lost  Capua  (212),  Tareutum  (210),  etc.  The  mere  cir- 
cumstance that  the  campaign  had  lasted  three  years,  and 
Rome  was  still  unconquered,  made  the  allies  very  cautious, 
and  the  only  moment  in  which  they  perhaps  could  have 
lieen  gathered  in  a  siege  around  Rome  was  neglected. 
Furthermore,  when  he  asked  for  reinforcements  from  home, 
a  cold  answer  was  returned,  for  his  countrymen  could  not 
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understand  how  he  could  need  reinforcements  after  such 
victories ;  and  when  at  last  his  brother  lUisdruhal  was  sent 
with  an  army  to  his  support,  this  army  was  surprised,  de- 
feated, and  dt'stroyi'd  on  the  Metaurus  (2U7).  Tlius,  while 
we  begin  to  read  his;  history  with  admiration  for  the  young 
hero  who  is  going  to  couquer  Uouie,  we  finii-h  it  with  ad- 
miration for  the  old  calculator  whom  Koine  eould  not  con- 
quer. For  the  most  striking  proof  of  the  talent  of  the 
man  is  the  circumstance  that  he  maintained  himself  in 
Italy  for  sixteen  years.  In  2U;J  he  was  recalled.  Scipio 
had  lauded  in  Africa.  Masinissa,  king  of  Numiilia,  had  al- 
lied himself  with  Uttnio,  and  the  .«itualion  of  Carthage  was 
extremely  hazardous.  In  a  short  time  Hannibal  organized 
a  new  army  and  defeated  Masinissa,  but  he  saw  the  danger 
of  encountering  Scipio  with  his  young,  inexperienced  force, 
and  tried  to  avoid  him.  Pressed,  however,  bj'  his  country- 
men, ho  had  to  give  battle,  and  was  defeated  at  Zama  (202). 
Peace  was  now  necessary,  and  although  the  Roman  de- 
mands wore  heavy  and  humiliating,  Carthage  had  to  sub- 
mit. But  JIannibal  did  not  give  up  tiie  aim  of  his  life. 
As  the  chief  magistrate  of  his  native  city  he  commenced  a 
thorough  restoration  of  its  corruptetl  an<i  depraved  society. 
With  unrelenting  vigor  he  pursued  the  shameless  ringlead- 
ers who  monopolized  the  offices  in  order  to  embezzle  the 
revenues,  and  soon  Carthage  was  rising  once  more.  lint 
the  diplomatic  negotiations  which  he  carried  on  with  An- 
tiochus  the  (Jreat,  king  of  Syria,  gave  Home  an  opportu- 
nity of  interfering.  It  demanded  his  surrender,  and  the 
enmity  which  liis  reforms  had  created  against  him  in  Car- 
thage was  so  great  that  he  had  to  flee.  Thus  baftled  a 
second  time  in  his  plans  against  Rome,  ho  found  a  new 
chance  (o  try  his  fortune.  A  combined  action  of  Car- 
thage and  Syria,  which  might  have  been  the  ruin  of  Rome, 
he  could  not  bring  about,  but  he  succeeded  in  insti- 
gating Antiochus  to  begin  the  war  alone.  Antiochus  was 
defeated,  however,  antl  the  Romans  tlemanded  the  surren- 
der of  Hannibal.  Hannibal  tied,  and  was  received  by 
Prusias,  king  of  liithynia.  Shortly  after  liithynia  began 
war  against  Rome.  Rut  Prusias  was  defeated,  and  the 
Romans  again  demanded  thesurren<ierof  Hannibal.  There 
was  now  not  one  more  point  along  the  whole  horizon  froiu 
which  an  operation  against  Rome  could  be  started  with 
any  prospect  of  success.  Hannibal  gave  up  ;  he  opened 
the  bead  on  his  ring  and  swallowed  the  poison  it  contained 
(18.1  B.  (*.).  Clkmkns  Petersen. 

Ilan'llOf  the  name  of  many  historic  Carthaginians, 
among  whom  the  following  are  especially  noteworthy: 
Hasno,  a  navigatur  who  (probably  iu  .')70  r.  c.)  set  sail 
with  sixty  ships  and  a  large  nuniljcr  of  intended  colonists, 
and  coastcil  soufliward  along  the  shores  of  the  African 
continent,  founding  several  towns  on  the  way.  On  his  re- 
turn he  set  up  in  a  temple  a  tablet  containing  an  account 
of  his  voyage.  Of  this  tablet  a  tireck  version,  the  Pen'- 
plus,  is  still  extant. — Han.vo  the  GurAT,  in  the  third  cen- 
tury B.  c,  was  the  leader  ot  tho  aristoeratic  party  and  the 
chief  o])ponent  of  Ilamilcar  Barca  and  of  Hannibal  his 
son.     Hanno  was  himself  an  able  general. 

Haiiiion,  tp.  of  Mason  co.,  West  Vu.     Pop.  l.'ifjl. 

Ilan'ovcr,  formerly  an  inde])cndent  kingdom,  since 
Iftftii  a  province  of  Prussia,  hounded  N.  by  the  (lernian 
Ocean  au'l  the  Kibe.  E.  by  Mecklenburg  and  Prussian 
Saxony,  S.  by  Hesse-Cassel  and  Westphalia,  and  W.  by 
the  Netherlands.  Its  area  is  14.072  square  miles.  Pop. 
l,9f)3,fllS,  of  which  I,7I;J,711  are  Protestants.  2:i3,8U9  Cath- 
olics, and  12,71fU  Jews,  and  distributed  as  follows : 


Landdroitclon. 

A  roil, 
■q.  m. 

Pop. 
la  1871. 

Cblcr  town.. 

Pop. 
In  1«7I. 

2300 
1708 
42<W 
2.'.9.-. 
2388 
1144 
241 

404,0118 
407..'i8-. 
384,205 

104.243 
20,801 
14,411 

8,209 
23,3118 

4,712 

9,nr,-i 

Illldpshcim 

LUncburK 

Stiido 

302,801 

19.';.304 
83,981 

Stade 

Aurieh 

Clau.tllml 

Clausthal 

With  exception  of  the  inliafiitants  of  the  <lisf  ricts  bordering 
on  tho  (Jerman  Ocean  and  the  Netherlands,  who  are  of 
Frisian  do-<ccnt,  the  Hanoverians  are  Saxons.  The  lower 
classes  speak  Platt-Heutsch  (  Low  (ierman),  and  in  the  dis- 
tricts bordering  on  the  Netherlands.  Hutch  and  Frisian. 
The  southern  part  of  Hanover  is  covererl  with  hills  and 
low  mountains,  branches  of  tho  Hartz,  which  here  seldom 
rise  to  the  height  of  .''.OOfl  feet.  They  are  covered  with 
dense  forests,  and  aie  very  rich  in  mineraln — gold,  silver, 
lead,  iron,  coal,  and  stilt.  In  IHfiO,  llH  coal-mines  wore 
workerl,  employing  CtUV.i  men,  nn<l  121  iron-mines,  and 
tho  works  are  steadily  incrcaning.  In  IH.W  tho  produce* 
of  tho  coal-mineH  was  I,7.'in,0n()  cwt.;  in  iSCiO  it  was 
6,.'>5n.nno  cwt.  The  produce  of  tho  suit  works  in  ISIU  was 
.^I7.n)Hl  e-wt.;  in  IStiO,  710,8.11  cwt.  Tho  northern  part  of 
tho  country  is  a  low  plain.     The  basins  of  the  rivors  Elbe, 


Weser  (with  its  affluent  Leine),  and  Ems,  all  of  which  run 
to  the  German  Ocean,  are  fertile,  and  the  soil  is  well  suited 
to  agriculture.  Rye  and  flax  arc  grown  in  great  quantities. 
Iu  ISGI  the  products  of  the  Hanoverian  linen  manufactures 
were  11,410,010  yards,  worth  1,41*J,442  thalers.  Along 
the  German  Ocean  arc  extensive  marshes  and  peat-moor.'^. 
Wherever  these  marshes  have  been  well  drained,  they  af- 
ford excellent  pasturage,  and  the  trade  in  cattle  is  con- 
siderable: in  1800,  .V2,1K^4  oxen  were  exported.  A  hirge 
portion  of  Central  Hanover  is  occupied  by  the  Liineburg 
Heath,  a  sandy  and  unproductive  tract,  with  no  other  re- 
sources than  the  rearing  of  sheep  and  bees,  which  latter 
forms  an  important  industry. 

The  territory  which  forms  the  present  province  of  Han- 
over belonged  from  ancient  times  to  the  family  of  Bruns- 
wick-Liincburg.  though  it  at  some  times  was  divided  up 
very  much  between  the  different  lines  of  the  family.  In 
1G'J2  it  was  made  an  electorate,  and  when  in  1714  its  elec- 
tor, George  Lewis,  came  to  the  Engli^h  throne,  it  began 
to  play  quite  a  consjiicuous  part  in  the  history  of  Europe. 
In  1814  it  was  made  a  kingdom  by  the  Congress  of  Vienna, 
and  in  18.S7,  at  the  death  of  William  IV.,  it  foil  to  Ernest 
August,  duke  of  Cumberland,  as  the  Salic  law,  which  ex- 
cludes heirs  female,  prevented  Queen  Victoria  from  in- 
heriting it.  In  180r>  it  was  conquered  by  Prussia,  and 
incorporated  by  that  kingdom  as  a  province. 

Ilfinover^  capital  of  llu;  Prussian  province  of  Han- 
over, contains,  together  with  the  suburb  Linden,  104,234 
inhabitants.  The  Ihme,  a  tributary  of  the  Leine,  separates 
Linden,  which  has  10,017  inhabitants,  from  the  city  pro- 
per. The  old  city,  irregular  and  partly  old-fashioned,  is 
surrounded  to  the  N.  ami  E.  by  new  and  elegant  quarters 
which  have  arisen  since  1840,  and,  steadily  increasing, 
group  themselves  around  the  railway  station.  Magnifi- 
cent promenades,  due  to  the  sovereign,  who  formerly  re- 
sided here,  extend  to  the  N.  W.  of  the  city,  and  to  tho 
N.,  K.,  and  S.  a  large  forest,  the  Ellcriede,  surrounds  it  In 
a  semicircle.  The  new  quarters,  of  which  (Jcorg  street. 
Theatre  street,  Schiller  street,  D6p5t  street,  and  King 
street  are  especially  noticeable,  arc  distinguished  by  the 
original  architecture  of  many  of  their  buildings.  Tho 
materials  are  brick;  the  style  is  consistent,  grave,  and 
dignified.  A  row  of  interesting  villas  in  pure  Pompeian 
stylo  has  recently  arisen  on  the  Schiflgrabcn,  parallel 
with  King  street.  The  most  remarkable  jtublic  places  arc 
— the  Ruhnhofsplatz,  surrounded  with  large  hotels,  and 
containing  the  equestrian  statue  of  King  Ernst  August, 
10  m.  high,  cast  in  bronze  after  a  model  by  Wolfl",  and 
raised  on  a  pedestal  of  granite;  the  Theatre  Platz,  iu  the 
centre  of  which  stands  the  theatre,  one  of  the  largest  and 
most  beautiful  in  (iermany,  containing  scats  for  1800  per- 
sons, and  built  1846-i>2  by  Laves;  the  Georgs  Platz.  with 
the  statue  of  Schiller  by  Engclhardt  :  the  Markt,  in  tho 
centre  of  the  old  city  ;  antl  the  Waterloo  Platz,  a  narade- 
ground,  with  the  Waterloo  column,  40  m.  high.  Tlie  most 
remarkable  buildings  are — the  Museum,  in  Sophie  street, 
finished  in  tho  round  stylo  by  Ilase  in  18^0,  and  contain- 
ing collections  of  art,  history,  and  natural  science;  the 
Polytechnic  School,  in  tieorg  street  ;  the  Lyceum,  on 
Georgs  Platz;  the  former  town-house,  in  the  market-place, 
a  Gothic  structure  of  the  middle  of  tho  filtecnth  century; 
the  royal  palace,  an  extensive  building  of  the  eigliteenlh 
century,  situated  on  the  Leine,  and  containing  a  chapel 
with  a  celebrated  altar-jiiece  by  Lucas  Cranach.  Tho 
palace  overlooks  the  Waterloo  Platz,  containing  large  bar- 
racks and  a  fine  arsenal.  On  going  from  tho  palace  to  tho 
Waterloo  Platz,  the  statue  of  Gen.  Count  von  ,\lten,  who 
coniniandcd  (he  Hanoverians  at  Waterloo,  stands  to  the 
right,  and  behiml  it  the  library  building  arises,  containing 
170. not)  viduuies  and  ."iOOO  i^L^S..  among  wliirh  arc  (he  lit- 
erary bequests  of  Leibnitz.  A  monument  to  Leibnitz,  eon- 
sifiting  of  a  circular  temple  containing  his  bust,  stands  on 
a  hill  near  the  library,  on  the  Waterloo  Platz.  Tho  most 
remarkable  ehurehes  are — the  Market  church,  of  tlie  four- 
teenth century,  restored  in  18.'..'i.  witli  a  tiuadrangular  tower 
00  m.  high,  and  containing  some  beautiful  glass-paintings 
and  an  altar  carver!  in  oak  wood;  Christ  chureli,  built  of 
brick  and  finished  in  1801  by  Hase,  also  containing  flno 
glnss-piiintings.  Hanover  lias  not  many  churches,  and, 
with  exception  of  the  above  nienlione<l.  they  are  not  beauti- 
ful. In  the  vicinity  of  Hanover  stands  iho  palace,  Her- 
renhausen.  It  is  situated  in  an  exlencive  park  laid  out  in 
French  stylo  by  Lo  NAtre,  and  containing  a  fountain  more 
than  :{;>  m.  high  anrl  lino  h«>tIinUMes.  (Ninneeted  with  tho 
palace  is  an  art-gallery  with  a  eolloelion  of  antiipie  and 
modern  sculptures.  An  avenue  of  linden  trees,  one  of  tho 
most  beautilul  avenues  which  exist,  two  kilometres  long, 
35  niAlres  broad,  planted  with  four  rows  of  old  trees  and 
provith'd  with  ext-ellent  drives,  rides,  and  patliways, 
stretches  from  Hanover  lo  llerrenhnusen,  and  is  on  both 
BidcB  surrounded  with  mnguifioont  promoaadcs,  which  on 
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the  western  side  extend  to  Georgs  Park.  To  the  E.  of  the 
avenue  the  colossal  AYelfenschloss  arises,  in  the  round  style, 
with  five  towers;  the  interior,  however,  has  remained  un- 
finished since  the  annexation  to  Prussia.  The  Eilenriede 
contains  a  zoological  garden,  with  many  tasteful  buildings. 

Hanover  is  first  mentioned  in  history  in  116;i.  It  was  at 
that  time  the  residence  of  Henry  the  Lion,  and  with  a  few 
interruptions  it  remained  in  the  possession  of  the  Guelphs 
up  to  the  present  century.  In  1481  it  entered  the  Hanseatic 
League,  and  soon  its  commerce  and  wealth  arose  consider- 
ably. It  suffered,  however,  very  much  from  internal  dis- 
turbances, brought  on  by  the  introduction  of  the  Reforma- 
tion, lu  1837  it  became  the  residence  of  the  king  of  Han- 
over, and  from  that  time  it  has  made  steady  progress ;  es- 
pecially since  its  annexation  to  Prussia  it  has  increased 
both  in  size  and  splendor.  ArcrsT  Niemann. 

Hanover,  county  in  the  E.  of  Virginia.  Area,  400 
square  miles.  The  soil  and  surface  are  varied,  a  portion 
being  very  fertile.  Tobacco  and  grain  are  staple  products. 
Flour  is  the  leading  article  of  manufacture.  The  county 
is  traversed  by  the  Chesapeake  and  Ohio  and  the  Richmond 
and  Fredericksburg  R.  Rs.  Cap.  Hanover  Court-house. 
Pop.  16,455. 

Hanover,  post-tp.  of  Coosa  co.,  Ala.     Pop.  545. 

Hanover,  a  v.  of  Clinton  co.,  111.,  45  miles  E.  of  St. 
Louis.  (P.  0.  name,  Germantowx.)  It  is  inhabited  by 
Germans.     Pop.  391. 

Hanover,  tp.  of  Cook  co.,  111.     Pop.  1098. 

Hanover,  tp.of  Jo  Daviess  co.,  111.,  on  the  Mississippi 
River.     Pop.  1191. 

Hanover,  tp.  of  Jefferson  co..Ind.,  on  the  Ohio  River. 
Pop.  of  Hanover  post-v.  564;  of  tp.  1399. 

Hanover,  tp.  of  Lake  co.,  Ind.     Pop.  973. 

Hanover,  tp.  of  Shelby  co.,  Ind.     Pop.  1572. 

Hanover,  tp.  of  Allamakee  co.,  la.     Pop.  550. 

Hanover,  tp.  and  post-v.  of  Oxford  co.,  Me.,  on  the  An- 
droscogt^iu  River,  has  manufactures  of  woollens,  flour,  lum- 
ber, leather,  furniture,  and  other  goods.     Pop.  ISS. 

Hanover,  post-tp.  of  Plymouth  co.,  Mass.,  26  miles 
from  Boston,  on  the  Hanover  branch  of  the  Old  Colony 
R.  R.  It  has  4  churches,  an  academy,  a  high  school,  and 
manufactures  of  iron,  boots  and  shoes,  lumber,  etc.  Here 
the  first  cast-iron  ploughs  were  made,  and  the  anchors  of 
the  frigate  Constitution  were  forged.  This  town  is  fertile 
and  pleasant.  There  was  formerly  considerable  shipbuild- 
ing on  the  navigable  Xorth  River.     Pop.  1628. 

Hanover,  tp.  and  post-v.  of  Jackson  co.,  Mich.,  on  the 
Fort  Wayne  Jackson  and  Saginaw  R.  R.,  14  miles  S.  S.  W. 
of  Jackson.     Pop.  1093. 

Hanover,  tp.  of  Wexford  co.,  Mich.     Pop.  112. 

Hanover,  post-v.  and  tp.of  Grafton  co.,  X.  H.,  on  the 
Connecticut  River,  73  miles  from  Portsmouth  and  59  from 
Concord  by  railroad.  It  has  4  churches,  1  national  and  1 
savings  bank,  1  weekly  newspaper,  and  1  hotel.  It  is  also 
the  seat  of  Dartmouth  College  {which  see).  Lumber  is 
manufactured  to  a  considerable  extent.  Principal  business, 
farming.     Pop.  of  tp.  20S5. 

Hanover,  tp.  and  post-v.  of  Morris  co.,  N.  J.  The 
township  contains  numerous  villages.     Pop.  of  tp.  3623. 

Hanover,  tp.  of  Chautauqua  co.,  N.  Y..  on  Lake  Erie, 
is  a  fertile  tract,  and  contains  several  manufacturing  vil- 
lages, among  which  are  Forestville,  Irving,  and  silver 
Creek.     Pop.  4037. 

Hanover,  tp.  of  Ashland  co.,  0.     Pop.  1832. 

Hanover,  tp.  of  Butler  co.,  0.,  on  the  Cincinnati  and 
Indianapolis  R.  R.     Pop.  1460. 

Hanover  (P.  0.  Maystille),  tp.  and  v.  of  Colum- 
biana CO.,  0.,  on  the  Cleveland  and  Pittsburg  R.  R..  75  miles 
from  both  Cleveland  and  Pittsburg.     P.  of  v.  481  ;  tp.  2310. 

Hanover,  tp.  and  post-r.  of  Licking  co.,  0.,  on  the 
Pittsburg  Cincinnati  and  St.  Louis  R,  R.  Pop.  of  v.  322; 
of  tp.  1165. 

Hanover,  tp.  of  Beaver  eo.,  Pa.,  on  the  Ohio  line.  Pop. 
1500. 

Hanover,  tp.  of  Luzerne  co..  Pa.,  on  the  Susquehanna 
River  and  the  Lehigh  and  Susquehanna  R.  R.  It  has 
mines  of  coal.     Pop.  3035. 

Hanover,  tp.  of  Northampton  co..  Pa.,  on  the  Lehigh 
River,  opjiosite  AUentown.     Pop.  499. 

Hanover,  tp.  of  Washington  co.,  Pa.,  on  the  West  Vir- 
ginia line.     Pop.  189S. 

Hanover,  pnst-b.  of  Tork  co..  Pa.,  18  miles  S.  W.  of 
York,  42  miles  N.  W.  of  Baltimore,  Md.,  on  the  lines  of 
the  Hanover  branch,  the  Gettysburg,  and  the  Littlestown 
R.  Rs.,  and  the  S.  terminus  of  the  Hanover  and  Y''ork  K.  R., 


now  building.  It  has  2  banks,  3  English  and  1  German 
newspaper,  1  monthly  journal,  6  churches,  2  academies,  6 
hotels,  gas  and  water  works,  and  a  ])ublic  fountain  in  Cen- 
tre Square.  The  surrounding  country  abounds  in  iron  ore. 
Principal  business,  manufacturing  of  flavine,  leather,  cigars, 
and  carriages.     Pop.  1839.     M.  0.  Smith,  Ed.  "  Herald." 

Hanover  Court-house,  the  county-seat  of  Hanover 
CO.,  Va..  20  miles  N.  of  Richmond,  was  the  birthplace  of 
Henry  Clay,  the  place  of  Patrick  Henry's  greatest  forensic 
triumphs,  and  was  the  scene,  on  May  27,  1S62,  of  a  smart 
action,  resulting  in  an  advantage  to  the  national  arms. 

Han'overton,  post-v.  ot  Hanover  tp.,  Columbiana 
CO.,  0. 

Hanseat'ic  League,  or  Hanse  Towns  [Old  Ger. 
ffaiisn,  a  "  union  "].  These  are  names  applied  to  an  asso- 
ciation of  free  cities  of  Northern  Europe  formed  in  the 
thirteenth  century  to  protect  their  common  commercial  in- 
terests. The  rude  barbarians  of  the  Teutonic  race,  after 
the  old  Roman  empire  gave  way  under  their  irruptions, 
gradually  organized  society  anew.  The  new  wants  of  set- 
tled life  set  on  manufacturing  industry  and  gave  rise  to 
trade  and  commerce.  Thus,  cities  sprung  up  in  Northern 
Europe  as  centres  of  the  developing  civilization.  But  the 
whole  social  organization  was  cast  in  the  forms  of  feudalism 
under  the  corftrolling  principle  that  "  might  makes  right." 
The  cities  were  subject  to  heavy  exactions  from  their  feudal 
lords ;  the  avenues  to  each  city  were  beset  by  armed  bands, 
watching  to  plunder  the  passing  merchant-trains;  piracy 
was  considered  a  legitimate  business,  and  the  seas  were  cov- 
ered with  the  cruisers  of  the  bold  vikings  of  the  North. 
Trade  was  altogether  insecure,  and  the  accumulating  wealth 
of  the  cities  was  constantly  exposed  to  pillage.  Yet  the 
profits  of  trade,  being  proportioned  to  its  risks,  were  suffi- 
cient to  stimulate  activity  and  to  prompt  means  of  defence. 
The  first  attempt  to  relieve  this  state  of  things  was  the 
movement  which  is  called  the  insurrection  or  affranchise- 
ment of  the  cities.  The  burgesses  armed  themselves ;  each 
made  his  house  strong  as  a  fort,  and  all  joined  to  throw 
walls  around  the  city.  Then  all  rose  together  to  resist  the 
exactions  of  the  feudal  lord,  and  the  war  went  on  till  a 
treaty  of  peace  in  the  form  of  a  charter  defined  the  privi- 
leges and  rights  of  each  party.  This  was  a  general  move- 
ment, but  was  carried  on  without  concert  of  action  between 
the  different  cities. 

The  Crusades  carried  the  rude  warriors  of  the  West  and 
North  by  thousands  into  contact  with  the  higher  civiliza- 
tion of  the  East  and  South,  and  created  among  them  a  de- 
mand for  the  luxuries  of  Asia  and  the  beautiful  products 
of  Italian  taste  and  skill.  This  gave  fresh  stimulus  and  a 
wider  range  to  commerce.  The  merchants  of  Venice  and 
others  of  the  older  cities  on  the  Mediterranean  gladly  en- 
tered the  new  market  thus  opened  for  their  goods,  and  es- 
tablished mercantile  relations  with  the  cities  of  the  North. 
But  this  expansion  of  legitimate  trade  occasioned  also  a 
revival  of  piracy  and  systematic  robbery.  Sovereigns  saw 
no  benefit  from  commerce  beyond  the  opportunity  it  offered 
for  levying  revenues  for  themselves;  petty  lords  for  nomi- 
nal protection  made  severe  exactions:  swarms  of  pirates 
watched  the  straits  into  the  Baltic  Sea  and  the  mouths  of 
the  Rhine,  the  Elbe,  and  the  Trave.  This  condition  of 
things  gave  rise  to  the  Hanseatic  League.  There  are  traces 
of  some  joint  defensive  action  of  the  cities  as  early  as  the 
middle  of  the  twelfth  century.  In  1239.  Hamburg.  Dits- 
marsh,  and  Iladein  joined  in  measures  to  keep  the  Elbe 
and  the  sea  at  its  mouth  clear  of  marauders.  In  1241, 
Liibeck  and  Hamburg  concluded  a  formal  treaty  to  provide 
ships  and  soldiers  to  make  trade  secure  between  the  Elbe 
and  the  Trave,  and  on  the  waters  from  Hamburg  to  the 
ocean,  and  to  promote  their  common  interests.  This  is 
usually  regarded  as  the  date  of  the  organization  of  the 
league.  Six  years  later  Brunswick  joined  the  compact. 
In  1252  deputies  from  the  three  cities  met  at  Liibeck  and 
took  steps  for  establishing  factories  at  London,  Bruges, 
and  Novgorod  in  Russia.  Later,  a  factory  was  also  estab- 
lished at  Bergen.  The  door  was  open  for  other  cities  to 
enter  the  association,  and  its  manifest  advantages  inclined 
them  rapidly  to  seek  admission,  till  at  its  height  it  em- 
braced S5  cities.  Many  other  cities,  not  regular  members, 
came  into  commercial  relations  with  the  league,  to  their 
own  advantage,  while  they  added  also  to  its  influence  and 
power.  In  1260  its  affairs  were  regulated  by  a  convention 
which  ordained  a  diet  of  delegates  to  assemble  triennially, 
and  an  extraordinary  meeting  every  ten  years  to  renew  the 
league.  Liibeck  was  made  the  capital  of  the  Hansa  and 
the  depository  of  its  treasury  and  archives.  The  meetings 
were  generally  held  at  Liibeck,  but  occasionally  at  Ham- 
burg, Cologne,  and  other  places.  For  the  details  of  ad- 
ministration the  cities  were  distributed  into  four  classes: 
(1)  The  Yandalic  or  Wendish  towns  of  the  Baltic,  with 
Liibeck  as  capital.     (2)  The  Westphalian,  Rhenish,  and 
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Netherland  town?,  capital  Cologne.  (3)  The  Saxon  and 
Brandeuburg  towns,  capital  Brunswick.  (4)  The  Prussian 
and  Livimian  towns,  capital  Dantiie.  The  magislratos  at 
tho  head  of  each  circle  were  cliargcd  with  sovereign  power 
to  carry  out  the  decrees  of  the  league. 

In  the  outset  the  league  aimed  simply  to  resist  the  extor- 
tions of  feudal  lords  and  sovereigns,  to  jirevent  robbery  and 
piracy,  to  regulate  and  expand  commerce,  and  to  stimulate 
production,  especially  in  the  four  departments  of  agricul- 
ture, fisheries,  mines,  and  manufactures.  It  did  much  to 
define  general  principles  of  mercantile  law,  and  to  enlarge 
the  scope  and  ennoble  tho  spirit  of  commercial  enterprise, 
by  uniting  many  petty,  narrow  interests  in  a  groat  com- 
mon cause.  It  served  greatly  to  increase  tho  wealth  of  the 
cities  themselves,  and  to  develop  in  their  populations  taste, 
refinement,  and  genius  for  both  tho  practical  and  the  fine 
arts.  By  the  stimulus  which  it  imparted  to  agricultural 
industry  it  also  waked  a  spirit  of  enterprise  and  a  love  of 
liberty  in  the  breasts  of  the  oppressed  tillers  of  the  soil,  and 
thus  joined  with  other  influences  to  prepare  tho  way  for 
the  emancipation  of  tho  serfs.  The  league  thus  touched 
the  springs  of  social  life  and  activity  universally,  to  tho 
advantage  of  all  classes.  In  its  leading  ideas  and  policy, 
though  crude  and  only  partially  developed,  we  find  tho 
germs  of  that  law  of  reciprocity  and  freedom  which  is  now 
so  generally  recognized  as  the  basis  of  modern  commerce. 

The  four  principal  factories  of  tho  league,  at  London, 
Bruges,  Bergen,  and  Novgorod,  were  endowed  by  tho  sov- 
ereigns of  those  cities  with  special  privileges,  to  which 
every  merchant  belonging  to  a  Ilanseatic  town  was  entitled. 
These  factories  were  set  up  as  distinct  establishments,  with 
some  features  of  tho  monastic  order,  under  officers  who 
were  bound  to  celibacy  and  a  common  table.  Through  its 
organized  association  and  system,  with  tho  privileges  se- 
cured, the  league  to  a  great  extent  monopolized  tho  trade 
of  Xorthern  Europe.  By  concessions  from  Henry  III.  and 
the  sovereigns  who  succeeded  him  the  London  factory 
gained  command  of  both  tho  import  and  export  trade  of 
England,  ami  engrossed  the  carrying  trade  almost  to  the 
exclusion  of  British  merchants.  Similar  advantages  were 
gained  in  each  of  its  groat  centres.  The  power  of  the 
league  was  thus  rapidly  and  strongly  ilevelopcd.  It  reached 
its  culmination  in  the  latter  half  of  tho  fourteenth  century. 
But  now  its  aims  and  puliey  were  changed.  It  had  sought 
at  first  only  protect i(jn  for  common  interests  and  special 
favors  for  a  great  public  good.  Then  it  had  established 
itself  as  an  organization  independent  of  other  avthorities. 
Now  it  abused  the  power  gained  for  the  mainten.anco  of 
separate  interests  of  its  own,  and  tho  exercise  of  sovereign 
authority  to  perpetuate  an  oppressive  monopoly.  I^o  it 
maintained  armies  and  navies;  by  a  victory  over  the  kings 
of  Denmark,  Sweden,  and  Norway  gained  control  of  the 
passage  of  the  Sound  ;  assumed  to  depose  tho  king  of  Swe- 
den ;  carried  on  war  against  Denmark  ;  and  by  a  declaration 
of  war  compelled  Edward  IV.  of  England  to  grant  larger 
concessions.  Through  the  fifteenth  century  it  thus  main- 
tained its  power  with  growing  haughtiness  and  arrogance, 
till  it  became  intolerable  and  declined  as  rapidly  as  it  rose. 
Among  the  causes  of  its  dissulntion  may  be  mentioned — 

(1)  the  general  development  of  commercial  activity,  and 
the  security  gained  for  it  through  the  agency  of  the  league. 
This  at  the  same  time  created  competition  and  awakened 
jealousy  of  the  exclusive  privileges  enjoyed  by  the  league. 

(2)  The  centralization  of  national  life  on  tho  decay  of  feu- 
dalism, and  the  conseiiuent  desire  of  Imth  sovereign  and 
people  that  each  nation  should  control  its  own  commerce 
and  reap  its  benefits,  now  fully  anpreeiatcd.  This  led  to 
tho  repeal  of  tho  concessions  which  had  been  granted,  and 
broke  up  the  monopolies  enjoyed.  Thus,  England  in  l.')!)7 
revoked  all  special  privileges  of  tho  ilanseatic  merchants. 
(:i)  In  ilesperate  efforts  lo  resist  these  tendencies  and  re- 
tain its  power  money  was  freely  expended,  and  the  llanso 
towns  were  heavily  taxoil  to  meet  the  cost.  This  caused 
disaffection,  and  the  maritime  cities  of  the  Baltic  withdrew 
when  trade  was  opened  for  them  directly  with  the  Dnteli 
and  English.  (1)  The  new  direction  and  the  new  impulse 
and  methods  given  to  the  commerce  of  the  world  by  open- 
ing the  passage  to  India  by  tho  0«po  of  Ciooil  IIo|ie  and  tho 
discovery  of  .\mcrica,  reduced  the  trade  of  the  league  to 
comparative  insignificance.  It  hud  fultillerl  its  olfice,  and 
there  was  no  longer  necessity  for  its  existence.  In  llilio  a 
Inst  general  assembly  was  nummoneil  to  meet  at  Lilbeck, 
but  the  deputies  from  the  remaining  towns  came  only  lo 
notify  their  withdrawal.  Thus,  after  nearly  ■Kill  years,  this 
confi'ileraoy  was  dissolved.  Then  the  cities  of  Hamburg, 
liiibceU,  uiid  Bremen  fnriin-d  a  new  association  called  the 
Free  llanse  Towns.  I'rankforl-on-the-.Main  was  subse- 
quenllv  added.  The  four  were  recognized  as  tho  free  cities 
of  (ierinany,  each  exercising  independent  and  siivereign 
jurisdiction  till  ISlll,  when  Napoleim  I.  ineorpiirated  them 
with  tho  French  empire.     In  1><I  1  iloy  I a free  mem- 


bers of  the  German  confederation.  In  I8G6  Frankfort-on- 
thc-Main  fell  to  Prussia.  Bremen,  Hamburg,  and  Liibcck 
arc  still  independent,  and  perpetuate  tho  name  of  Ilanso 
Towns.  A.  L.  CiiAPix. 

Han'si,town  of  British  India,  in  the  N.  W.  Provinces, 
90  miles  N.  W.  of  Delhi.  It  has  a  fort  and  some  com- 
mercial importance.     Pop.  9112. 

Ilan'son,  county  in  the  S.  E.  of  Dakota,  established 
since  the  census  of  1870.  Its  surface  is  diversified.  It 
contains  a  part  of  the  Coteau  de  Missouri,  an  elevated  and 
broken  plateau. 

Hanson,  post-v.  and  tp.  of  Plymouth  co..  Mass.,  on  the 
Old  Colony  K.  R.,  25  miles  S.  E.  of  Boston.  The  chief  pur- 
suits are  agriculture  and  the  manufacture  of  lumber,  shin- 
gles, boxes,  tacks,  nails,  straw-braid,  boots,  shoes,  etc.  Iron 
ore  and  building-stone  arc  found.     Pop.  1219. 

Ilan'stccn  (t'liuisioi'iiKit),  b.  at  Christiania,  Norway, 
Sept.  25,  17S1;  studied  mathematics  at  the  University  of 
Copenhagen,  and  was  appointed  teacher  at  the  Latin  school 
of  Frederiksborg,  in  Sceland.  While  here  he  commenced 
his  researches  eoueerning  the  terrestrial  magnetism,  and  a 
paper  he  prepared  on  this  subject  received  a  prize  from 
the  .\cadeniy  of  Science  in  Co|ienhagen.  In  1814  he  re- 
ceived a  chair  as  professor  of  mathematics  at  the  newly- 
established  University  of  Christiania,  where  he  still  con- 
tinued his  scientific  labors,  the  result  of  which  he  pub- 
lished in  1819  in  Christiania.  The  book  {Rctcarchct  coii- 
cernhicj  thu  TerrcHlrinl  Mni/nctium),  of  which,  however,  only 
the  first  volume,  with  atlas,  appeared,  attracted  much  at- 
tention, and  after  a  journey  to  London,  Paris,  and  Berlin, 
Hansteen  travelled  from  1828  to  1830  through  Western  Si- 
beria at  the  expense  of  the  government.  He  published  in 
186.'J  Magne.lic'iljAntirmomiriil,  mid  MiltimlHijIcil  Ohscrmi- 
tiont  on  a  Journci/  throwjh  Sihrn'ii.  Besides  his  strictly 
scientific  labors,  he  also  developed  a  great  activity  in  a 
practical  direction.  In  183:!  an  observatory  was  erected  at 
Christiania  under  his  superintendence.  In  1835  he  pub- 
lished a  manual  of  geometry,  and  in  18.16  one  of  mechan- 
ics. He  was  also  president  of  a  committee  for  the  regula- 
tion of  weights  and  measures,  and  h.ad  chief  charge  of  tho 
triangulation  of  the  country.  After  1823  he  edited,  in  con- 
nection with  .Mashniann  and  Sandh,  a  Magazine  for  NtiUtral 
Scifticr.     D.  in  Christiania  in  1873. 

Hants,  county  of  Nova  Scotia,  h.aving  Cobcquid  Bay 
and  the  Basin  of  Minas  on  the  N.  W.  The  surface  is 
broken,  the  soil  fertile,  liypsum  abounds,  and  coal  is 
found  to  some  extent.  The  county  is  traversed  by  the 
Nova  Scotia  and  the  Windsor  and  .\nnapalis  Railways. 
There  arc  considerable  manufacturing  interests.  Area, 
1176  square  miles.     Cap.  Windsor.     Pop.  21,302. 

Hants,  England.     See  IlAMesniuE. 

Hants  Har'bor,  port  of  entry  and  fishing-town  of 
Trinity  district,  Newfoundland.    It  has  some  shipbuilding. 

Pop.  r'so. 

Ilaplo'mi  [from  iirAoot,  "simple,"  and  Smos,  "shoul- 
der"], a  sub-order  of  fishes,  belonging  to  the  order  Tele- 
ocephali,  which  have  the  brain-ease  confined  behind  tho 
orbits;  sympleetic  bones  developed  ;  pterolies  normal ;  tho 
usual  opercular  bones  all  present;  lower  pharyngeal  bones 
distinct  and  sub-triangular  ;  upper  in  three  or  four  pairs ; 
anterior  as  well  as  other  dorsal  vertebric  normal  and  dis- 
tinct; sliouldcr-girdle  with  the  meso-coraeoid  atrophied 
(whence,  probably,  tho  name);  and  the  air-bladder  com- 
inunicating  through  a  duct  with  the  intestinal  canal.  Tho 
fishes  embraced  in  this  group  vary  in  form  and  general 
I  appearance,  and  to  it  belong  the  pikes,  killy-fishes  or  min- 
nows, and  kindred  types;  these  have  been  arranged  under 
the  families  Esoeidie,  Umbridie,  and  Cyprinodontidic.  The 
Cyprinodontidio  were  referred,  by  tho  older  naturalists, 
near  tho  Cyprinidic,  but  they  have  no  real  relations  with 
those  fishes.  Tiii:oiioui:  (iiLi,. 

Itap'py  ramp,,po8t-fp.  of  Del  Norte  co.,  Cnl.     P.  382. 

Haps'lHirg.  .M-  ilabs'Iiiirg,  Ilonsc  of,  named  from 
the  old  castle  ol  llabslmrg  ( llaliiehlsburgl,  near  Brugg.  in 
Aargau,  Switzerland,  which  was  creeled  by  Count  Rad- 
bod  von  Altenbnrg  about  1020  A.  ».  The  castle  is  now 
in  ruins,  onlv  the  walls  of  the  lower  remaining.  The  first 
count  was  Werner  of  llabsburg.  wlm  d.  lO'.Ml.  and  was 
descended  fioiii  an  ancient  Suabian  family  of  .lislinelion, 
probably  relateil  lo  the  (iuelphs.  (ionlrun  the  Rich,  count 
of  Alsace  (lighth  cenluryl.  was  the  earliest  nnceslor  of 
whom  wo  are  certain.  In  1233  the  linn  parted  into  two 
branches—  llapsbiirg- Ilapsburg  and  llapsburg-LanfTen- 
burg.  The  latter  parted  again  into  two  lines— llniisburg- 
LanlTenburg  proper  (oxiinet  in  tho  male  lino  1408,  liut  still 
represented  by  the  Keilding  family  in  Englandl,  and  the 
Ilapsburg  Kvbiirg  line  (of  which  llic  last  count  d.  Ul."!). 
The  first  (lirinan  emperor  of  Ibis  family  was  Rnd<dpli  I., 
who  f.mndcd  tho  Austrian  h■ol^e.  nlii.  b  fr.oii  1  I3-'  l.i  ISOO 
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held  the  German  imperial  crown,  and  since  that  time  hag 
held  that  of  Austria.  In  Spain,  Burgundy,  Tuscany,  and 
Modena,  Hapsburg  monarchs  have  also  borne  sway. 

Harai'o'ra,  Arafoo'ra,  or  Alfoo'roo,  a  name  applied 
to  an  aboriginal  ov  non-Malay  race  of  the  Spice  Islands, 
Celebes,  Papua,  etc.,  according  to  some  ethnologists  em- 
bracing the  native  race  of  Australia,  and  indeed  all  the 
Melanesian  tribes,  including  the  extinct  Tasmauians  and 
the  black  forest  tribes  (Xegrillos)  of  Malacca  and  the  Phil- 
ippines. These  peoples  are  all  exceedingly  rude,  have 
black  or  very  dark  skins,  and  for  the  most  part  crisp  or 
woolly  hair;  but  from  the  character  of  their  languages 
they  are  considered  quite  distinct  from  the  black  races  of 
Africa.  From  this  people  the  sea  X.  of  Australia  and  S. 
of  the  Malay  Archipelago  is  called  the  Arafura  Sea.  The 
name  is  of  Portuguese  origin,  and  originally  meant  "for- 
eigners." 

Har'alson,  county  in  the  N.  "W.  of  Georgia,  bounded 
on  the  W.  by  Alabama.  Area,  390  square  miles.  The  sur- 
face is  hilly.  Grain  is  the  leading  product.  Cap.  Buchanan. 
Pop.  4004. 

Haralson  (HrcH  A.),  b.  Nov.  13,  1S05,  in  Greene  co., 
Ga. ;  graduated  at  the  State  University  in  1S25  ;  was  ad- 
mitted to  the  bar  and  rose  rapidly  in  the  legal  profession; 
was  many  years  a  member  of  the  State  legislature,  and  was 
member  of  Congress  from  Georgia  1843-51  ;  was  a  major- 
general  in  the  State  militia;  and  d.  in  La  Grange,  where 
he  had  resided  for  many  years,  in  Oct.,  1854, 

Har'baugh  (IIexry),  D.  D.,  a  divine  of  the  (German) 
Reformed  Church  in  America,  was  b.  near  Waynesborough, 
Pa.,  Oct.  24,  1S17.  He  was  the  descendant  of  a  Swiss  im- 
migrant named  llerbach,  who  came  to  this  country  in 
1730.  Young  Harbaugh  worked  upon  a  farm,  then  be- 
came a  carpenter,  then  a  mill-operative,  and  next  a  teacher. 
In  1840  he  entered  Marshall  College  at  Mercersburg,  Pa., 
and  after  a  partial  course  in  academical  and  theological 
studies  was  ordained  in  1843.  He  held  pastorates  in  Lewis- 
burg,  Lancaster,  and  Lebanon,  Pa.,  and  in  1864  became 
professor  of  theology  at  Mercersburg,  where  he  d.  Dec.  28, 
1867,  in  consequence  of  overwork.  He  was  during  the  last 
year  of  his  life  editor  of  the  Merceraburf/  Reriew,  and  had 
been  for  sixteen  years  previous  to  this  editor  of  the  Guard- 
inn.  He  was  an  advocate  of  the  "  Mercersburg  theology," 
and  belonged  to  the  High  Church  school  of  his  denomina- 
tion. He  was  an  indefatigable  worker,  and  besides  his 
numerous  and  highly  popular  religious  books  published 
some  excellent  j)oems  in  the  so-called  **  Pennsylvania 
Dutch"  dialect  of  th-o  (Jerman  language.  Among  his  moat 
important  works  are  Heaven  (1848),  The  Hcavenltf  Recog- 
nition (1S51),  Heavenly  Home  (1853),  Life  of  Michael 
Schlatter  (1857).  The  Fathers  of  the  German  Reformed 
Church  (3  vols.,  1857-58),  Chn'stohgical  Tkeolor/i/  (1854).  a 
*  volume  of  Poem^  (1860),  and  an  illustrated  work  on  the 
Bird^  of  the  Bible  (1854). 

Har^bii^on,  tp.  of  Dubois  co.,  Ind.     Pop.  1590. 

Har'bor.  The  word  is  by  Webster  derived  from  the 
0.  H.  German  heriberga  {here,  *' host,"  "army;"  bergan^ 
to  "shelter,"  to  ''protect,"  and  allied  with  the  French 
ouberge,  an  "  inn  "),  and  in  its  naval  signification  is  defined 
"a  refuge  for  .ships  ;  a  port  or  haven.*' 

A  natural  harbor  may  be  more  precisely  defined  as  "a 
bay,  recess,  or  inlet  of  the  sea,  or  the  mouth  of  a  river, 
which  affords  good  anchorage  and  a  safe  station  for  ships." 
The  two  great  requisites  (adequate  depth  both  of  entrance 
and  interior  area  being  assumed)  are  shelter  from  wave- 
violence  and  accesaibilityS'  That  there  should  be  shelter  it 
is  necessary  that  the  communication  with  the  ocean  should 
be  as  nearly  as  possible  reduced  to  a  channel  of  entrance 
of  adequate  width — i.  e.  that  the  waters  of  the  harbor  be, 
in  expressive  nautical  phrase,  ''landlocked."  and  that  the 
entrance  should  be,  from  the  configuration  and  character  of 
the  adjacent  coast,  considered  in  conjunction  with  prevail- 
ing winds,  safely  and  easily  accessible.  Natural  harbors 
are  ranked  according  as  they  possess  more  or  less  perfectly 
the  combination  of  these  qualities.  Sea-waves  owe  their 
origin  to  the  wind,  and  their  most  violent  line  of  action  is 
that  of  its  direction.  Hence,  a  mere  indentation  in  the 
shore-line  may  afford  a  quite  adequate  harbor  if  it  be  in 
a  windward  shore,  but  in  general  the  quality  of  being 
'•landlocked"  is  essential.  The  harbors  of  Queenstown 
(Ireland),  of  Portland,  Me.,  of  New  York,  may  be  men- 
tioned as  possessing  in  a  high  degree  the  essentials.  The 
qualities  of  a  natural  harbor  are  easily  recognized  ;  as 
well,  also,  as  lack  of  these  qualities.  As  an  engineering 
problem,  it  is  the  supplying  to  natural  harbors  of  such 
essentials  as  may  be  lacking,  or  the  creation  of  a  harbor 

*In  this  relation  more  than  one  entrance  with  different  ex- 
posures to  the  wind  is  desirable,  but  seldom  attainable,  even  in 
purely  artificial  harbors. 


where  all  essentials  are  absent,  that  is  to  bo  solved.  The 
violence  of  the  ocean  waves  being  that  against  which  pro- 
tection is  needed,  it  becomes  important,  especially  in  con- 
sidering the  strength  of  works  erected  to  protect  against 
their  violence,  to  have  some  measure  of  its  action.  The 
following  observations  have  been  made  (see  also  article 
Breakwater):  "In  Loch  Awe  (Scotland),  where  the 
fetch  is  under  14  miles,  a  stone  weighing  a  quarter  of 
a  ton  was  torn  out  of  the  masonry  of  the  landing-slip 
and  overturned.  ...  In  Nov.,  1817,  the  waves  of  the 
German  Ocean  overturned,  just  after  it  had  been  finished, 
a  column  of  freestone  SG  feet  high  and  17  feet  base.  Wo 
know  of  a  block  of  50  tons  weight  being  moved  by  the  sea 
at  Barrahead,  one  of  the  Hebrides  ;  and,  what  is  far  more 
extraordinary,  we  know,  and  can  voucli  for  the  fact,  that 
blocks  of  6  tons  weight  have  been  quarried  or  broken  out  of 
their  beds  in  situ,  on  the  top  of  the  Bound  Skerry  of  Whal- 
sey  in  Zetland,  elevated  17  feet  above  high-w.ater  spring 
tides.  The  Bound  Skerry  and  neighboring  rocks,  which 
arc  in  the  German  Ocean,  certainly  furnish  by  far  the  most 
wonderful  proof  that  has  yet  been  discovered  of  the  great 
force  which  is  developed  by  the  billows  of  the  ocean  when 
suddenly  checked  by  opposing  rocks.''  (Mn.  Thos.  Steve\- 
so.v's  "  Harboi*/'  Encijc.  Brit.)  At  the  Skerryvore  lighthouse 
Mr.  Alan  Stevenson  observed  the  following:  .  .  .  "2d. 
Stones,  some  of  which  weighed  as  much  as  5  tons,  were 
swept  by  the  waves  over  the  top  of  the  rock ;  and  much 
floating  wreck-timber  has  been  seen  to  pass  close  to  it. 
3d.  The  force  of  the  waves,  as  indicated  by  the  marine  dy- 
namometer, has  amounted  to  6U00  pounds  per  square  foot. 
4th.  Two  iron  beacons  were  successively  destroyed  on  the 
Bopheg  Rock  in  Hynish  Bay,  12  miles  landward  of  the 
Skerryvore  Rock,  one  of  which  was  of  a  pillar  form,  and 
the  other  was  a  cone  of  iron  plates  like  that  proposed  by 
Mr.  Gordon,  having  the  lower  part  of  the  void  filled.  Before 
the  plate-beacon  was  carried  away  a  hole  of  two  feet  in 
diameter  was  broken  through  one  of  the  plates,  most  prob- 
ably by  a  heavy  spar  urged  end  on  by  the  waves."  "At 
the  Alguada  Reef  (India),  Col.  Fraser,  R.  E.,  states  that  he 
has  seen  stones  over  two  tons  in  weight  driven  along  the 
rocks  by  a  summer  sea;  and  that  in  the  S.  W.  monsoon 
similar  stones  have  been  whipped  out  of  the  foundation- 
pit  of  the  lighthouse  5  feet  below  the  surface  of  the  rocks, 
and  swept  along  the  rocks." 

At  the  mouth  of  the  Loire  [Annales  des  Pants  et  Chans- 
s^esy  Apr.,  ISOil)  a  beacon-tower  of  circular  base  (11  feet  in 
diameter),  21  feet  high,  of  excellent  stone  masonry,  founded 
upon  a  rock  (*'/>«  Petit  Charpenticr"),  the  surface  of  which 
is  Hi  feet  above  extreme  low  and  7^  below  extreme  high 
tides,  was  fractured  through  and  through  a  few  feet  above 
its  base  and  the  upper  part  weighing  about  50  tons,  moved 
an  inch  or  more.  The  engineer  of  Ponts  et  Chaussees,  La 
Ferme,  calculated  that  the  average  pressure  per  square  foot 
was  at  least  6000  pounds.  The  vertical  range  of  this  deter- 
mination had  for  its  inferior  limit  the  position  of  the  line 
of  fracture,  and  for  its  superior  the  top  of  the  beacon;  the 
extent  was  nearly  16  feet,  commencing  at  a  level  of  3  feet 
below  extreme  high  tides.  The  French  example  proves  a 
large  vertical  range  to  this  pressure,  but  does  not  determine 
its  limits,  though  it  does  determine  that  it  extends  un- 
diminished to  over  12  feet  above  high  tide.  Smeaton  built 
the  Eddystone  lighthouse  solid  to  27  feet  above  high  tide, 
assuming  that  to  be  the  extreme  limit  of  violent  wave- 
force.  At  Cherbourg  it  is  found  that  the  lower  limit  of 
violent  wave-action  is  5  metres  (nearly  17  feet)  below  ex- 
treme low  tide.  As  all  storms  producing  violent  wave- 
action  on  any  coast  speedily  heap  up  the  water,  it  is  fair 
to  assume  that  powerful  wave-action  extends  to  inore  than 
17  feet  below  the  actual  water-surface.  In  default  of  more 
definite  information,  we  must  assume,  therefore,  the  vertical 
range  of  powerful  action  to  be  from  17  feet  below  low  tide 
to  27  feet  above  the  water-surface. 

For  the  direct  measurement  of  wave-force  Mr.  Thos. 
Stevenson  invented  the  marine  dynamometer  (see  Trans. 
R.  S.  of  Ed.  and  Enci/c.  Brit.),  which  the  following  dia- 
gram and  description  will  make  intelligible.  D  E  F  D  is  a 
cast-iron  cylinder  which  is  firmly  bolted  at  the  projecting 
flanges  G  to  the  rock  where  the  experiments  are  to  be  made. 
This  cylinder  has  a  circular  flange  at  D.  L  is  a  door  which 
is  opened  when  the  observation  is  to  be  read  ofi".  A  is  a 
circular  disk  on  which  the  waves  impinge.  Fastened  to 
the  disk  are  four  guide-rods  B,  which  pass  through  a  cir- 
cular plaje  C,  which  is  screwed  down  to  the  flange  D,  and 
also  through  holes  in  the  bottom  E  F,  Within  the  cylinder 
there  is  attached  to  the  plate  C  a  powerful  steel  spring,  to 
the  other  or  free  end  of  which  is  fastened  the  small  circular 
plate  K,  which  again  is  secured  to  the  guide-rods  B.  There 
are  also  rings  of  leather  T,  which  slide  on  the  guide-rods, 
and  serve  as  indices  for  registering  how  far  the  rods  have 
been  pushed  through  the  holes  in  the  bottom,  or.  in  other 
words,  how  far  the  spring  has  been  drawn  out  by  the  action 
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of  the  waves  against  the  disk  A.  With  this  instrument  the 
inventor  ''found  the  force  of  the  waves  of  the  German 
Ocean  duritij;  hard  j^uk-s  to  ho  I A  tons  per  superficial  foot 
at  the  licll  Iloek.an<i  of  tlic  Atlantic  Ocean  ;i  tons  per  su- 
perficial foot  at  the  .Skerry  vore  lighthouse.  But."  ho  adds, 
"these  results  may  still  he  far  short  of  the  maxima."  * 

YlG.  1. 


The  element  most  influential  in  developing  wave-forco 
(the  generaiive  winds  supposed  the  same)  is  the  line  of 
maximum  cxposurt".  or,  in  other  words,  the  greatest  reach 
of  open  sea.  Ar-cnnling  to  Mr.  Thomas  Stevenson,  tho 
limited  obs<'rvutiuns  as  to  this  matter  seem  to  indicate  that 
tho  height  of  waves  increases  in  the  ratio  of  tho  squaro 
root  of  their  distances  from  tho  windward  i^hore.  But 
acti'>n  upon  a  certain  shore  will  depend  also  on  tho  angle 
of  incidence  of  the  waves  on  the  walls  of  tho  harbor.  Mr. 
Stevenson  utters  the  following  dictum  :  Let  x  =  the  greatest 
force  that  can  assail  a  i)ier,  h  =  height  of  waves  which  pro- 
duce (after  being  corrected  for  obliquity)  tho  maximum 
effect,  and  which  are  due  to  tho  line  of  maximum  effective 
exposure.  Sin  a  =  sine  of  azimuthal  angle  formed  between 
directions  of  pier  and  line  of  maximum  effective  exposure, 
radius  being  unity.  Then  .r  is  proportional  to  k  s\u'^  a 
when  the  force  is  resolved  normal  to  the  line  of  the  i>ier; 
but  if  the  force  is  resolved  again  in  the  direction  of  tho 
waves  themselves,  tho  expression  l>ecomes  j- co  A  sin^  a. 

Tidal  currents  are  also  influential  in  tho  development  of 
wave-forco,  and  Mr.  Stevenson  mentions  the  effect  of  three 
successive  waves  carrying  away  in  Peterhead  harbor  a 
bulwark  wall  .*il5  feet  long,  founded  9^  feet  above  high 
spring  tides,  one  piece  of  which,  weighing  KJ  tons,  was 
moved  50  feet,  and  the  extreme  violence  of  which  ho  at- 
tributes to  tidal  influenee. 

Another  circumstance  affecting  the  exposure  of  any  ma- 
rine work  is  tho  depth  of  water  in  front  of  it.  Tho  great 
mountainous  billows  soeominonly  met  with  in  tho  Atlanlio 
Ocean  cannot  be  gi^nerated  in  shallow  seas.  It  becomes, 
therefore,  of  great  consoquenco  to  ascertain  the  maximum 
possible  wave  in  a  given  depth  of  water.  Mr.  Scott  Rus- 
sell has  stated  that  if  waves  bo  propagated  in  a  channel 
whose  depth  diminishes  uniformly,  the  waves  will  break 
when  their  ht-ight  above  the  surface  of  the  h-vel  fluid  be- 
comes equal  to  tho  depth  of  the  bottom  below  the  surtace. 
(For  a  more  full  exposition  of  Wavks,  see  that  heading; 
also  HevHC  Mnrit'tme  rt  C'donlnle,  Jan.,  IS7;i,  which  sum- 
marizes tho  recent  Italian  work  .S'((^  Mnto  Oiti/t,fnHo  dal 
Mure,  by  Cialdi ;  also  Nitvnl  Science,  Jan.,  18711 ;  also 
Aluv's  "  Tides  and  Waves,"  Enry.  Metrop.) 

The  foregoing  facts  suflTiciently  prove  that  sea-waves  act, 
under  certain  circumstances,  with  enormous  clcstructivo 
force  against  opposed  barriers.  Inasmuch  as  wave-motion 
is  (at  least  in  its  simi)lost  form)  merely  an  orbital  motion 
of  individual  particles  in  closed  curves,  without  resultant 
motion  of  translation  (illustrated  by  tho  superficial  wave 
produced  by  the  wind  in  tho  tops  of  wheat  in  a  largo  field 
or  the  wave  ui  f'n-m  translate'!  along  a  shaken  carpet),  it 
is  contendi'd  that  a  vertical  wall  descfcnding  to  considerable 
depth  in  tho  ocean  wouhl  merely  reflect  (ho  sea- wave,  suf- 
fering no  shock  ;  f  and  hence  that  vertical  barriers  are  best 
adapted  to  resist  waves.  (Refer  also  to  article  Bkkak- 
WATr.it.)  Against  thin  postulate  is,  however,  to  bo  oflered 
tho  fact  that  tho  sea-l)oltom,  sloping  up  and  shoaling  shore- 
ward, durn  generate  motions  of  translation,  and  with  them 
the  destructive  wave-forces  ;  and  that  sea-walls  in  general 
are  exposed  lo  such  already  generated  force?.  Col.  Kmy 
[Mtiitvrmcnt  d'-H  OmlrH,  Paris,  ISIII).  <Ieveloping  this  view, 
deduced  tho  proposition  tliat  the  exposed  profile  of  a  sca- 


•  At  the  Delaware  breakwater  stones  of  6000  |>ounds  have  boon 
moved  several  feel.    ThU  Is,  however,  far  from  being  an  open 

ocean  exiiosiire. 

tt'ol.  !>.('.  IIouHton.eorpsof  cnRlneerslT.  S.  A.,seU  forth  in  tho 
Rejmrl  iif  ffif  Chirf  nf  /■'nt/inrrr.i  for  IS72  »<^»ine  inleresllni;  views 
on  this  siiliieet,  [l  iHtrertuiri  tluit  powerful  wavi'-f^iree  In  Honje- 
tlnies  developed  in  mid-ocean,  of  which  fact  the  terrific  blows 
received  by  ship!*  furnish  proof. 


wall  or  barrier  should  bo  a  curve  commencing  tangcntially 
with  the  bottom.  On  tho  other  hand,  advocates  of  tho 
*Mong  slope"  and  the  *' vertical "  wall  have  based  their 
conteliding  arguments  on  their  differing  views  as  lo  tho 
causes  which  develop  wave-violence.  Were  other  things 
equal,  there  can  be  no  doubt  that  a  long  slope  would  bo 
preferable,  but  a  long  slope  requires  corresponding  extent 
of  base,  and  hence  an  immense  amount  of  material.  iMore- 
ovcr,  it  is  not  praclicablo  to  unite  this  material  into  the 
same  homogeneous  and  mutually  sustaining  mass  as  tliat 
which  the  vertical  wall  may  be  made  to  form.  "  It  therefore 
appears,"  says  Mr.  Thomas  Stevenson,  "that  the  method 
generally  resorted  to,  of  forming  deep-water  harbors  of 
masses  of  rubble-stone  with  long  slopes,  so  as  to  form  an 
artificial  beach  for  the  waves  lo  spend  themselves  on,  is, 
in  most  circumstances,  the  best  and  cheapest  kind  of  con- 
struction. We  incline,  however,  to  the  adoption  of  an  up- 
right wall,  founded  on  the  rubble  as  a  basis,  in  preference 
to  long  paved  slopes,  etc.,  etc.  .  .  .  Much,  however,  de- 
pends on  local  peculiarities  in  selecting  tho  best  design  for 
any  work  ;  and  the  nature  of  the  bottom  is  all  important. 
Where  the  bottom  is  s<tft,  a  vertical  wall  can  hardly,  if  ever, 
be  attempted.  In  making  these  remarks  wo  must  not  bo 
understood  as  condemning  the  adoption  of  vertical  walls 
in  cases  where  the  foundation  is  good.  All  that  wc  assert 
is  the  opinion  that  waves  of  translation  do  exist  in  deep 
water,  and  therefore  that  harbors  of  refuge  will  prove 
failures  unless  they  are  built  in  such  a  manner  as  to  resist 
the  impact  of  those  waves  of  translation.  .  ,  . 

The  ultimate  object  of  constructing  harbors  is  by 
lowering  the  height  of  the  waves  to  preserve  the  tranquillity 
of  the  area  of  water  enclosed  by  the  piers.  Hence  it  is  de- 
sirable to  be  able  to  predict,  with  some  ajq)roximation  to 
accuracy,  to  what  extent  such  an  efleet  will  be  produced  by 
tho  proposed  structure.  Tho  only  formula  attempted  is 
that  of  Mr.  Thos.  Stevenson.  ( AV/a.  ^'€lv  Phil.,  July,  IB-l.'i, 
and  Euci/r.  lirit.,  art.  "  Harbors.") 

When'tho  piers  are  high  enough  to  screen  tho  inner  area 
from  the  wind,  where  tho  depth  is  uniform,  the  width  of 
entrance  not  very  great  in  comparison  with  the  width  of 
tho  wave,  and  when  the  quay-walls  are  vertical,  and  tho 
distance  n<tt  less  than  50  feet,  let 

H ^  height  of  waves  in  the  open  sea. 

a-  =  reduced  height  of  waves  in  feet  at  place  of  observa- 
tion in  the  interior  of  the  harbor. 
6  =  breadth  of  entrance  to  harbor,  in  feet. 

i?  =  breadth  of  harbor  at  place  of  observation,  in  feet. 

2»  =  distance  from  mouth  of  harbor  to  place  of  observa- 
tion, in  feet. 

This  formula  lias  been  fiiund  to  give  good  approxima- 
tions at  several  harbors  where  the  heights  of  the  waves 
were  registered.  When  //  is  assumed  as  unity,  j-  will  rep- 
resent tho  reductive  power  of  the  harbor  ;  or,  in  other  words, 

-  measures  thai  reductive  power.    In  situations  where  tho 

highest  waves  cross  the  harbor-mouth  at  an  oblique  angle, 
a  further  rciluction  is  due  to  this  cause,  hut  data  are  want- 
ing for  determination  of  its  amount.  (For  an  ajiplication 
of  the  above  formula  to  a  projected  harbor,  .•.ee  I'ro/.  J'li- 
perH,  Carp,  of  Euijrs.,  V.  S.  A.,  No.  22,  "North  Sea  Canal 
of  Holland.") 

In  the  providing  of  harbors  of  refuge,  and  more  espe- 
cially in  the  improvement  of  ])orts,  tho  jiroblem  usually  is 
to  supply  some  lacking  element.  Thu?  a  natural  bay  or 
deep  indentation  in  the  coast  may,  by  art ili.-ial  eon.slruo- 
tion  parliallv  closing  its  mouth,  be  niaile  to  possess  tho 
qualities  of  a  landlocked  liurbor.  It  is  thus  tlial  at  Cher- 
bourg and  I'lynioulli  and  (with  some  modification  of  phraso- 
ology)  at  Portland,  Holyhead,  etc.  ( Kngland),  and  at  our 
own"  Delaware  breakwater,  harbors  of  refuge  have  been 
formed.  (See  art.  li|iK\KW.Mi;u.)  Hut  it  sometimes  Imji- 
pens  that  the  cr.fi(i'..ii  of  a  harbor  is  needed  where  no 
natural  ilemeut  of  one  is  ri>und  in  tlie  eoiiftguraliou  of  tho 
shore.  Tlie  most  important  examples  are  the  harbor  of 
Port  Said  to  tlie  Suez  Canal,  and  that  where  the  North  Sea 
Canal  of  Holland  connects  with  tlie  Nortli  Sea.  In  both 
oases  the  coast  and  sea-botl..m  are  of  sand,  and  the  shore- 
lines rectilinear  and  wholly  .leslilnle  of  harbor  .|ualilie9. 

"  Port  Saiil,  lliough  atfording  sufficiently  good  anchorage 
for  small  vessels,  eaiiii"!  be  considered  a  harbor,  either  in 
respect  of  cxieiil  or  .lepth.  lor  vessels  of  large  tonnage  and 
great  draught  of  water.  It  is  formed  by  two  rougli,  nar- 
row, and  low  breakwaters  of  unllnished  appearance,  enclos- 
ing an  area  of  »om«  460  ocrcs,  with  an  average  depth  of 
only  IS  or  II  feet  of  water,  except  in  the  sliip-ehannel  lead- 
ing to  the  inner  basins,  where  the  depth  is  from  2.i  lo  2S 
feel.  The  western  breakwater,  which  extends  for  IIHIO  feet 
at  rii,'bt  ant,'bs  to  the  shore,  and   is  slightly  curved  to  Iho 
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eastward  towards  its  extremity,  was  commenced  in  1860, 
and  carried  out  about  l.'iOO  feet,  beyond  which  point,  and 
at  a  short  distance  from  it,  was  deposited  a  heap  of  stones 
that  was  surrounded  by  iron  piles,  and  from  its  detached 
position  was  called  'the  island.'  The  work  was  then  left 
untouched  till  1S66,  when  the  breakwater  was  joined  to  the 
island,  and  it  was  continued  to  its  present  length,  and  fin- 
ished in  ISfiS.  From  the  mainland  to  the  island  the  break- 
water is  formed,  on  its  inner  side,  of  a  bank  of  rubble- 
stone,  surmounted  by  a  promenade,  over  which  the  spray 
breaks  with  a  very  moderate  N.  W.  wind,  and  on  the  outer 
or  sea-front  of  concrete  blocks ;  but  beyond  the  island  to 
its  termination  it  is  entirely  constructed  of  large  blocks  of 
artificial  stone,  composed  of  1  part  of  French  hydraulic 
lime  with  2  parts  of  sand,  and  some  of  which  were  trans- 
ferred to  it  from  the  eastern  breakwater.  This  latter,  which 
is  also  constructed  of  large  masses  of  concrete,  is  of  more 
recent  construction ;  it  extends  about  6020  feet,  and  con- 
verges towards  the  western  breakwater."  {licport  of  Messrs. 
liickarrfs  and  Clnrke,  1S69.)  These  concrete  blocks  are  made 
from  sand  and  lime  from  Theil ;  two  months  of  exposure 
to  the  air  suffices  to  harden  them,  and  their  subsequent  im- 
mersion in  water  adds  to  their  hardness.  Each  block 
weighs  25,000  kilogrammes.  Steam-cranes  lift  them  up 
and  put  them  in  their  places.  The  joints  between  the  ar- 
tificial blocks  are  filled  in  with  small  pebbles,  which,  assisted 
by  the  action  of  the  sea,  form  a  compact  and  solid  mass. 
"Both  structures,"  says  the  report  before  cited,  "are  defi- 
cient in  width,  and  from  the  rough  way  in  which  the  blocks 
are  deposited  some  amount  of  silt  finds  its  way  through  the 
interstices,  while  from  their  slight  elevation  the  sea,  during 
fresh  N.  W.  winds,  washes  over  them,  bringing  with  it  a 
certain  quantity  of  sand."  Recent  statements  represent 
the  entrance  to  be  "  shallowing  so  rapidly  as  to  call  loudly 
for  an  immediate  e:ftension  of  the  west  pier." 

Fig.  2. 


Fig.  3. 


The  canal  now  in  progress,  to  furnish  to  the  port  of 
Amsterdam  direct  commuuication  with  the  North  Sea,  has 
its  sea-entrance  and  artificial  harbor  on  a  coast  of  sand 
"dunes,"  the  trend  of  which  is  about  N.  by  E.  The  axis  of 
the  harbor  projected  from  the  coast  into  the  North  Sea  is 
nearly  normal  to  the  coast-line.  The  width  of  this  entrance 
is  260  metres.  The  two  piers  are  to  be  extended  to  the 
depth  of  8  metres  below  the  level  of  low  water,  correspond- 
ing with  about  9.50  mt-tres  below  daily  high  water,  and 
8.50  metres  below  A.  P.  {i.e.  the  established  Amsterdam 
level).  The  roots  of  these  piers,  at  the  foot  of  the  downs 
on  the  beach,  are  1200  metres  distant  one  from  another. 
Their  directions  converge,  so  as  to  make  an  angle  of  about 
77°  with  their  base-line.  At  1200  metres  from  their  origin 
the  piers,  distant  660  metres  from  one  another,  commence 
to  converge  more  rapidly;  so  that,  with  an  increment  of 
length  of  345  metres  (1545  in  all),  they  terminate  260  me- 
tres (868  feet)  apart  at  the  harbor-mouth.  To  obtain  the 
requisite  depth  the  area  between  these  piers  is  to  be  dredged 
to  an  elliptic  form  for  a  width  of  650  metres,  and  to  a  depth 
of  S.50  m.  below  A.  P.  at  the  entrance,  7.50  m.  on  the  laud 
side,  the  harbor  area  being  55  hectares  (135  acres) ;  while 
the  total  area  enclosed  by  the  piers  is  fully  100  hectares. 

The  method  of  construction  in  this  case  is,  forming  on 
the  sand  a  "  rip-rap  "  foundation  of  small  stone,  and  to  lay 
regularly,  from  a  huge  derrick  working  from  the  built-up 
end  of  the  pier  itself,  a  wall  of  concrete  blocks,  as  repre- 
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sented  in  the  section  (Fig.  4),     (For  a  more  detailed  ac- 
count see  Prof.  Papers,  Corps  of  Eiifjrs.t  No.  22.) 

Fig.  4. 


The  last  official  report  (for  1873)  reports  1273  metres 
length  of  the  northern  and  1165  metres  of  the  southern 
pier  completed  at  the  end  of  that  year.---"  Serious  damage 
had  been  caused  by  the  autumnal  storms,  by  which  470 
metres  of  the  northern  and  340  metres  (length)  of  the 
southern  pier  were  greatly  damaged  by  shattering  and  (in 
part)  carrying  away  of  the  beton  blocks;  and,  experience 
I)roving  their  resistance  inadequate,  the  Dutch  parliament 
jiroposes  (Dec,  1874)  to  apply  3,340,000  guilders  to  rein- 
forcing externally  these  piers  with  huge  concrete  blocks. 

Mouths  of  great  rivers  not  only  constitute,  in  many  cases, 
natural  harbors,  but  seaports  of  cities,  the  marts  of  commerce 
for  the  products  of  the  tributary  territory.  These  mouths 
are  most  commonly  obstructed  by  "  bars,"  and  offer  the  most 
interesting  as  well  as  the  most  difficult  engineering  problems 
of  harbor  improvement.  One  of  the  most  interesting  works 
of  this  character  is  that  recently  executed  in  Holland  for 
the  navigable  communication  of  Rotterdam  with  the  sea. 
Naught  but  a  map  can  exhibit  the  relations  of  that  city  to 
the  remarkable  reticulation  of  fluvial  channels  by  which 
the  waters  of  the  Rhine,  the  Meuse,  and  the  Scheldt  mutu- 
ally communicate  and  discharge  themselves  into  the  North 
Sea.  The  shortest  and  most  natural  route  is  to  follow  the 
Nieuwe  Maas  to  its  outlet  between  the  Hook  of  Holland 
and  the  island  of  Voorne  ;  and  this  channel,  formerly  much 
used,  becoming  deteriorated,  ships  of  modern  large  dimen- 
sions have  been  compelled  of  late  years,  by  circuitous  chan- 
nels 60  or  more  miles  in  length,  to  reach  the  Brouwershaven 
Inlet,  The  direct  communication,  just  alluded  to.  15  miles 
in  length,  the  Nieuwe  Maas.f  is  deflected,  near  its  mouth, 
from  its  course  by  the  Hook  of  Holland,  and  discharges  it- 
self over  extensive  shoals  ;  whereas,  the  Brouwershaven  In- 
let has  ample  depth  of  water.  In  former  years  the  "■  Voorne 
Canal"  had  been  made  in  order  to  reach  the  Goeree  Inlet; 
but  through  various  causes  J  had  ceased  to  subserve  fully 
its  object.  Another  ship-canal  by  which  to  reach  the  Brou- 
wershaven was  projected,  but  was  rejected  not  only  in  conse- 
quence of  (in  the  language  of  the  Dutch  commission)  the 
ndmitted  inferiority  of  canal  to  open  river  navigation,  but 

*  On  May  20,  1S71,  these  lengths  were  651  and  477  metres  re- 
spectively; the  advance  of  eacli  pier  was  500  metres,  about,  in 
tlie  ensuing  nine  months,  or  an  average  of  27  m&tres  (90  feet) 
per  month.  The  j'ear  1873  was  very  unfavorable,  and  the  mean 
advance  of  the  N.  and  S.  piers  was  but  10  and  12  m&tres  per  month. 

t  The  main  body  of  the  Rhine  River  flows  by  Rotterdam,  bear- 
ingtbis  name,  the  aucientarm  which,  through  the  Netherlands, 
alone  bears  the  name  of  "  Rhine,"  having  lung  since  ceased  to  be 
an  outlet, 

X  The  locks  were  294  by  4fii  feet :  the  draught  could  be  made 
23  feet,  and  was  considered  adequate ;  but  the  Goeree  Inlet  had 
deficiency  of  depth  on  its  bar  and  shoals. 
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in    consequence  of  the  existence   of  river-shoals   in  the 
route,  "tlie  removal  of  which' was  by  no  means  assured." 

The  project  finally  adopted  by  the  commission,  and  suc- 
cessfully executed,  was  to  cut  a  new  outlet  to  the  Nieuwo 
Maas  through  the  Hook  of  Holland,  and  to  prolong  it  into 
deep-sea  water  by  parallel  piers  (jetties).  These  two  jet- 
ties in  the  North  Sea  constitute  the  proper  river-mouth, 
consist  of  fascine-work  with  stone,  and  have  a  total  length 
of  2S0O  mitres,  the  northern  pier  reaching  to  C.50  m.  below 
mean  low  (8.20  m.  below  mean  high)  water, ^' and  the  south- 
ern one  s«  much  shorter  that  a  tide-catching  form  is  given 
to  the  entrance.  (This  latter  arrangement,  however,  is 
found  unsatisfactory,  and  the  southern  pier  is  to  be  length- 
ened by  1200  metre's  in  1875  and  1870.) 

Flo.  5. 


WORKM  £J<EC(JTION 


These  works  have  proved  completely  successful,  though 
their  ultimate  results  arc  nut  yet  fully  attained.  There  are 
now  IS  feet  depth  (at  ordinary  high  tides),  which  is  con- 
stantly increasing.  The  entire  commerce  of  Kotterdam 
with  the  sea  now  passes  this  channel,  averaging  000  vessels 
per  month.  The  autumnal  storms  of  1S7-I  inflicted  no  serious 
injury,  nor  has  any  been  experienced  during  the  prosecution 
of  the  work.  A  report  of  the  second  legislative  chamber  of 
Uollaud  announces:  "the  doubts  formerly  expressed  as  to 
the  possibility  of  making  piers  at  sea  on  our  coast  are  en- 
tirely removed  by  the  full  success  of  tho  ivorks  at  the  Hook 
of  liollanil."  The  engineer.  .Mr.  P.  Caland,  has  been  pro- 
moted to  bo  "Inspector"  of  tho  Waterstaat  in  reoognitiim 
of  his  success.  For  an  account  of  tho  work  see  (by  tho 
writer)  Pri>f.  I'lipera,  C^irpi  of  Enyrg.,  Xo.  22.  The  pecu- 
liar conatnirtion  will  be  found  described  in  article  .Jettv. 

A  more  celebrated  instance  of  the  improvement  of  a  river- 
mouth  by  the  use  of  *' parallel  piers"  or  jetties  is  that  of 
the  .Sulina  mouth  of  the  Danube.  Tho  piers  as  designed 
were  of  "  rip-rap  "  thrown  in  from  a  staging  of  piles,  subse- 
quenlly  reinforced  and  made  permanent  by  covering  with 
largo  blocks  of  concrete.  As  designed,  the  piers  were  jS.')0 
and  IIJIO  feet  long,  starting  at  points  on  shore  2500  feet 
apart,  and  converging  to  parailelism  about  (JOO  feet  apart. 
Tho  results  are  thus  stated  by  Sir  Chas.  Hartley  {Miuulis 
of  Frucecdiuya  of  limlilulioii  of  Viril  Eiiijinrcm,  vol.  xxxvi., 
I'K^  C. 


wrecks,  the  hulls  and  masts  of  which,  sticking  oat  of  sub- 
merged sandbanks,  gave  to  mariners  the  only  guide  where 
tho  deepest  channel  was  to  be  found.  2.  That  the  depth 
of  channel  varied  from  7  feet  to  1 1  feet,  and  was  rarely 
more  than  9  feet.  ...  5.  That  on  the  completion  of  the  pro- 
visional piers  (in  ISCl)  the  depth  on  the  bar  increased  to 
17  feet,  and  Sulina,  instead  of  being  the  worst  harbor,  at 
once  took  the  highest  rank  among  the  best  commercial 
harbors  in  the  Black  Sea.  Finally,  by  prolonging  the  south 
pier,  consolidating  and  rendering  pcnimiicnt  the  work  at 
an  expen.sc  equal  to  the  first  cost  of  the  temporary  struc- 
ture, and  by  other  improvements,  an  cffcetive  depth  of  20 
feet  was  attaineil  in  1872,  and  since  maintained. 

The  Danube  bears  a  proportion  by  volume  of  sediment 
of  ^JWi,  nearly  the  same  as  for  the  Mississippi.     The  case 

was  cited  by 'ho  ""'<:'■  ('''''■  -^""-  "^'  "■  ''■  V-  'A  ''"'^ 
No.  220,  p.  112,  43d  Cong.,  1st  Scse.),  not  as  a  ;)'""/,  but 
as  an  example,  that  to  the  great  river  of  the  West,  the 
Mississippi,  instead  of  abandoning  the  mouths  and  resort- 
ing to  canal — inadequate  at  best,  and  of  doubtful  success 
— a  navigable  "  open  mouth  "  might  be  given.*' 

The  subjcctof"  tidal  harbors,"  soimjiorlant  in  England, 
is  of  slight  importance  in  this  country,  natural  harbors  of 
superabundant  depth  being  superfluously  numerous  in  the 
limited  portions  of  the  North  .American  continent  where 
the  range  of  tide  is  great ;  and  space  will  not  allow  more 
ample  description  than  has  been  given  of  artificial  harbor- 
construction.  Of  recent  ami  interesting  works  not  described 
reference  may  be  made  to  the  following:  that  of  Oamara, 
New  Zealand,  Enrjlnurimj,  Ajir.  25,  187:!;  of  Kurrachee, 
India,  Eui/inefrinij,  June  0,  1873  (the  Manora  breakwater, 
which  belongs  to  it,  is  described  in  art.  Breakw  atkr)  ; 
Holyhead.  EmjuKcring,  Sept.  26. 1873 ;  Alexandria  (new 
harbot).  Von  S'oHirniKl'R  Eiig.  Moij..  Feb.,  1873.  In  Eiiijl- 
7i<yriio/,  .Mar..  1873,  will  be  found  a  novel  project  for  an 
"island  harbor"  at  Boulogne,  by  Col.  A.Clarke,  Uoyal 
Kn"inccrs.  J-  tl.  Barnahd. 

Harbors  of  American  Lakes.  The  great  lakes 
of  Norlh  America — viz.  Lakes  Superior,  Michigan,  Huron, 
Erie,  and  Ontario— discharging  their  waters  into  the  At- 
lantic by  the  St.  Lawrence  Uivcr,  constitule  one  of  the 
most  important  features  in  the  geogra)ihy  of  the  continent, 
and  the  one  which  has  been  predominant  in  the  develop- 
ment of  the  great  grain-producing  section  of  the  U.  S. 
Navigated  from  the  earliest  discovery  of  the  country,  they 
now  bear  a  commerce  which  rivals  that  of  the  ocean.  Owing 
to  their  great  size,  navigation  on  them  is  almost  as  dan- 
gerous as  on  the  high  seas,t  rendering  good  harbors  as 
necessary  as  on  the  sea-coast.  There  is  on  these  lakes  a 
great  deficiency  of  natur.al  harbors,  especially  in  those  por- 
tions where  the  principal  cities  have  been  located,  and  w  hero 
harbors  arc  most  needed  for  the  pui|ioses  of  commerce.  The 
princiiuil  natural  harbors  are  formed  by  islands,  by  inden- 
tations in  the  coast,  or  by  the  straits  connecting  the  great 
lakes;  but.  with  the  exception  of  Detroit,  there  is  no  port 
of  importance  which  possesses  a  harbor  that  is  not  to  a 
great  extent  artificial. 

The  watershed  of  these  lakes  is  comparatively  small,  and 
we  find  no  large  streams  emptying  into  them.  Proceeding 
but  a  short  distance  from  the  shores,  the  drainage  on  tho 
N.  is  into  Hudson's  Bay,  on  the  \V.  into  the  Mississippi 
River,  and  on  tho  S.  into  the  Ohio,  Susquehanna,  and 
Delaware  rivers.  Most  of  the  cities  and  towns  arc  located 
at  tho  mouths  of  small  streain-s,  which  would  naturally  bo 
selected  in  early  times  when  vessels  of  light  draft  were 
used.  Thi'so  are  generally  so  insignilieiuii  that  the  dis- 
charge, except  in  times  of  Vreshets,  is  insulheient  to  main- 
tain an  adequate  navigable  channel  over  their  bars,  and 
for  many  years  tho  commerce  at  large  cities,  like  Chicago 
and  Milwaukee,  was  carried  on  at  open  piers  built  out  into 
tlie  lake  on  piles.  During  storms,  vessels  were  obliged  to 
anchor  in  the  lake  where  the  bolloni  was  favorable  for  tho 
purpose.  Such  a  stale  of  things  could  not  meet  the  in- 
creasing demands  of  ■commerce,  and  attention  was  directed 
to  making  harbors  of  the  streams  by  works  at  the  mouths, 
and  dredging  to  obtain  tho  requisite  width  and  deiith. 

The  principal  port  on  the  lakes  is  Chicago,  HI.,  where 
the  annual  number  of  arrivals  and  departures  of  vessels  is 
about  25,000,  with  a  tonnage  of  over  0,000,000.  The  Chi- 
cago River,  as  it  is  called,  was  originally  an  insignificant 
Blriam,  with  but  a  few  feet  of  water  on  the  bar,  and  wholly 
unsuilcd  for  commereinl  purposes.     Tho  stream  has  two 


Sulina  Miinlli  of  the  Pnliulu-. 


pp.  208,  209):  1.  That  when  the  Knrojiean  commission  of 
tho  Danubo  began  its  labors  in  1850,  the  enlranco  to  the 
Sulina  branch  wag  a  wild,  open    seaboard  stream,  with 


•  In  the  article  which  follows  (by  Col.  Houston,  IT.  R.  Enin.) 
will  be  found  some  theorfllcal  coiuldunillons  concerning  the 
eflcet  of  Jilllcsal  river-mouths.  „     „   „.  ,„    , 

t  The  wave-violence  Is  very  great.  Mr.  P.  .Stevenson  (Kiiffl- 
nerrimi  of  A'"i/A  ,lnirricti)  deserllies  the  harlKini  oil  Lake  ICrli'  as 
remlndliiK  him  of  those  of  the  Hrlllsh  Isles,  and  menlimin 
havluK  seen  a  stone  weliililng  noire  Ibiin  half  a  Ion  widili  bad 
been  lorn  frciiii  Its  beil  In  the  jiler  at  lluflalo,  moved  siverul  feet, 
and  overturned. 
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branches — one  running  N.,  and  the  other  S.  These  branches 
join  and  form  the  main  stream,  running  E.  a  distance  of 
about  1  mile  to  the  lake.  Most  of  the  harbor  improve- 
ments on  the  lakes  are  of  the  same  general  character  as 
those  at  Chicago;  and  they  consist  in  widening  and  deep- 
ening the  channel  out  to  the  deep  water  of  the  lake,  and  in 
revetting  the  sides  of  the  excavated  channel.  It  is  gen- 
erally found  that  immediately  inside  of  the  mouth  these 
streams  have  considerable  depth,  but  this  is  separated 
from  the  deep  water  of  the  lake  by  what  is  known  as  the 
bar.  This  is  composed  generally  of  sand  or  shingle.  The 
existence  of  bars  is  sometimes  ascribed  to  the  deposit  of 
sediment  brought  down  by  rivers,  but  this  is  not  the  case 
with  bars  at  the  mouths  of  rivers  emptying  into  the  lakes, 
as  far  as  the  writer's  observation  has  extended.  The 
streams  are  generally  free  from  sedimentary  matter,  and 
when,  as  in  some  instances,  they  hold  such  matter  in  sus- 
pensiou,  it  is  not  found  on  the  bar,  but  is  diffused  by  the 
action  of  the  waves.  The  idea  of  those  bars  can  best  be 
formed  by  imagining  a  new  stream  suddenly  finding  an 
outlet  into  the  lake.  If  we  suppose  a  stream  suddenly 
projected  into  the  lake  in  a  direction  perpendicular  to  the 
coast  when  the  latter  is  straight,  it  is  evident  that  a  direct 
channel  will  bo  excavated  by  the  current.  It  is  also  evident 
that  immediately  after  the  current  passes  the  line  of  the 
shore  its  force  will  bo  diminished  as  it  meets  the  resistance 
of  the  water  of  the  lake  and  spreads  out,  so  that  the  depth 
of  the  channel  produced  by  it  will  diminish  from  the  shore 
outward.  The  consequence  is,  that  there  will  be  a  bank 
of  sand  or  shingle  extending  from  shore  to  shore  in  a 
semicircular  form,  which  is  called  the  "bar."  This  sup- 
poses the  lake  to  be  without  storms  or  currents.  The  bar, 
therefore,  is  not  caused  by  the  river,  but  is  the  material 
composing  the  natural  bottom  of  the  lake  or  sea  which 
the  river-current  in  its  diminished  force  is  unable  to  dis- 
turb. 

The  depth  and  width  of  the  channel  over  the  bar  depend 
on  the  strength  of  the  current.  This  bar,  however,  is  sub- 
ject to  various  modifications  in  form  and  extent  by  the 
action  of  the  lake  storms  and  currents,  especially  in  the 
case  of  streams  where  the  depth  on  the  bar  is  small.  The 
effect  of  waves  is  to  stir  up  to  a  certain  limited  depth  the 
material  on  the  bottom,  and  this  material,  being  held  tem- 
porarily in  suspension,  is  moved  about  by  the  current. 

The  southern  portion  of  the  W.  side  of  Lake  Michigan 
is  a  good  example  of  the  effects  of  waves  and  currents. 
The  principal  storms  affecting  this  portion  of  the  lake  are 
from  the  N.  E.  The  waves  constantly  strike  the  shore  at  an 
angle  of  about  45°,  and  produce  a  strong  littoral  current  in 
a  southerly  direction.  The  material  on  or  near  the  shore  out 
to  a  varying  depth,  according  to  the  height  of  the  waves, 
is  stirred  up  and  moved  to  the  S.  When  it  meets  the 
mouth  of  a  stream,  it  is  carried  out  and  deposited  on  the 
N.  side  of  the  channel,  so  that  the  channel  of  the  river  is 
forced  to  the  S.  As  stated  above,  the  discharge  from 
these  streams  is  small,  and  insufficient  to  maintain  a  chan- 
nel suited  for  navigation.  What  natural  channels  do  exist 
are  crooked  and  changing  by  the  action  of  storms.  It  is 
evident  from  the  foregoing  that  if  a  channel  were  dredged 
through  the  bar,  it  would  speedily  fill  up  unless  some  means 
were  taken  to  prevent  it.  This  is  ditne  by  revetting  the 
banks  of  the  channel,  and  extending  the  revetment  out  to 
a  depth  of  water  beyond  which  the  waves  will  not  disturb 
the  bottom.  This  depth  may  be  practically  assumed  at 
from  13  to  24  feet  in  Lake  Michigan.  The  class  of  harbor 
improvements  which  we  are  considering  may  be  stated, 
then,  to  consist  in  making  a  channel  of  proper  width  aud 
depth  from  the  deep  water  of  the  great  lake  to  the  deep 
water  of  the  river,  lake,  or  artificial  basin  inside,  and  the 
construction  of  works  for  the  maintenance  of  this  channel. 
This  is  generally  the  ultimate  plan  of  these  improve- 
ments, but  iu  their  progress  we  may  so  place  our  works  as 
to  get  the  benefit  of  the  river-current  in  making  a  better 
channel,  especially  during  freshets. 

In  making  the  channel  through  the  bar  we  are  to  con- 
sider, ^r«/,  its  width  and  depth;  seco»f^,  its  direction  ;  third, 
the  character  of  the  works  for  its  maintenance.  Its  width 
should  be,  in  the  first  place,  sufficient  to  allow  a  free  dis- 
charge of  the  river-water  during  freshets;  and,  second- 
ly, to  accommodate  the  necessities  of  commerce.  The  di- 
rection given  to  the  channel  has  generally  been  perpen- 
dicular to  the  shore,  and  this  is  perhaps  the  best,  except 
in  special  cases.  The  works  executed  for  the  protection 
of  the  channel  are  generally  parallel  piers  extending  from 
the  shore  at  a  distance  apart  equal  to  the  width  of  the 
channel.  The  piers  and  breakwaters  in  the  lakes  are  con- 
structed either  of  cribs  of  timber  and  iron  filled  with 
stone,  or  of  pile-work.  The  details  of  these  methods  of 
construction  are  too  well  known  to  require  description  here. 
But  it  should  be  remarked  that  they  are  in  a  certain  sense 
temporary  structures,  requiring  frequent  repairs. 


The  work  under  water,  if  put  together  so  as  to  resist  the 
forces  to  which  it  is  subjected,  may  be  considered  perma- 
nent, as  timber  under  fresh  water  will  last  indefinitely. 
Above  water  the  timber-work  will  last  from  ten  to  fifteen 
years,  when  it  must  be  renewed.  This  portion  of  the  work, 
known  as  the  '*  superstructure,"  may  bo  replaced  by  ma- 
sonry when  substantial  cribs  are  used.  It  is  impossible, 
except  under  the  most  favorable  circumstances,  to  make 
cribs  remain  in  their  places  on  the  ordinary  lake-bottom 
without  preparing  a  substantial  foundation  of  loose  stone. 
The  bottom  is  generally  clay  overlaid  with  a  stratum  of 
sand  of  varying  thickness.  If  a  storm  occurs  after  the 
crib  is  placed,  it  has  the  effect  of  washing  out  the  sand 
underneath  the  crib,  causing  the  latter  to  tip  over,  and  in 
some  instances  to  move  it  bodily  from  its  place.  In  order 
to  remedy  this  difficulty,  a  trench  is  sometimes  excavated 
to  make  a  bed  for  the  crib,  but  this  is  an  expensive  and 
uncertain  process.  The  frequent  recurrence  of  storms 
causes  the  trench  to  fill  up,  in  whole  or  part,  before  the 
crib  can  be  placed,  causing  either  delays  in  the  work  or  an 
uneven  bottom  for  the  crib  to  rest  on.  Another  remedy 
which  has  been  adopted  is  to  make  the  bottom  of  the  crib 
a  grillage  of  timber,  with  openings  from  two  to  three  feet 
square.  These  openings  are  designed  to  admit  stone 
through  them  to  fill  up  the  space  below,  and  thus  form  a 
foundation.  This  remedy  is  but  partial,  and  it  has  hap- 
pened that  severe  gales,  occurring  soon  after  the  crib  was 
placed,  have  so  shaken  it  up  as  to  cause  all  the  stone-filling 
to  pass  through,  and  the  consequent  loss  of  the  crib. 

It  woukl  be  an  improvement  on  the  present  system  if 
the  centre  part  of  the  cril>,  dividing  it  lengthwise  into 
three  equal  parts,  were  made  with  a  close  bottom,  and  par- 
titions put  in  to  hold  the  stone  over  this  portion.  The  ob- 
ject of  the  grillage  would  be  secured  by  permitting  the 
stone  to  pass  through  next  to  the  sides,  while  we  would 
have  a  large  immovable  mass  in  the  centre,  sufficient  of  it- 
self to  hold  the  crib  under  ordinary  circumstances.  This  plan 
has  been  successfully  tried  at  Chicago.  (See  Fig.  1.)  Six 
Fir..  1. 
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double  or  pairs  of  piles  P  P  are  driven  on  each  side  of  the  site 
of  the  crib.  The  piles  are  capped  with  a  stick  of  oak  tim- 
ber running  the  whole  length  of  the  crib.  The  crib  is  built 
in  three  compartments  by  partitions  running  lengthwise. 
The  middle  compartment  has  a  close  bottom,  about  thir- 
teen courses  below  the  top.  The  outer  compartments  have 
entirely  open  bottoms,  or  may  have  a  single  longitudinal 
stick,  as  shown  in  the  drawing.  Chains  are  attached  to 
the  lower  cross-timbers  of  the  crib,  three  on  each  side.  The 
chains  are  made  of  sufficient  length  to  enable  them  to  be 
securely  fastened  to  the  oak  timber  between  each  pair  of 
piles  when  the  crib  is  lowered  to  its  required  position.  The 
piles  having  been  driven  and  capped,  and  the  crib  framed, 
the  latter  is  lowered  to  its  position  and  weighed  down  with 
stone  until  its  bottom  is  (say)  four  feet  above  the  bottom 
of  the  lake.  The  chains  are  then  secured  to  the  oak  tim- 
bers in  the  manner  described.  The  filling  then  proceeds, 
care  being  taken  not  to  put  too  much  stone  in  the  middle 
compartment,  to  bring  too  great  a  strain  on  the  chains 
until  the  outer  eomjiartments  are  filled.  These  outer  com- 
partments, having  open  bottoms,  allow  the  stone  to  pass 
through  freely.  Foundations  are  thus  formed  on  which 
the  crib  rests.  In  case  of  any  undermining  the  stone 
passes  down  without  taking  the  crib  with  it,  and  thus  pre- 
vents any  displacement  or  settlement  of  the  crib.  The 
stone  in  the  middle  compartment,  which  has  a  close  bot- 
tom, does  not  move,  and  is  sufficient  to  secure  the  crib  in 
its  place  in  case  of  storms,  and  prevents  the  possibility  of 
the  crib  rising  by  the  sifting  of  the  stone  through  the  gril- 
lage bottom,  as  has  sometimes  occurred.  It  is  considered 
that  the  bottom  of  this  middle  compartment  may  be  nearer 
to  the  top  of  the  crib.  It  is  believed  that  the  Holland 
method  of  combining  fascines  and  stone  for  such  struc- 
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turea  (described  by  Gen.  Barnard,  Prof.  Papers^  Corpa  of 
Emjti.,  No.  22)  might  be  advantiigeoiisly  used  on  the  lakes. 

As  commerce  increases  it  is  found  that  iu  many  cajses  the 
streams  do  not  afford  all  the  harbor  facilities  needed.  The 
Chi-'ago  River  is  not  generally  more  than  200  feet  wide, 
and  in  many  places  less.  This  has  led  to  tho  construction 
of  breakwaters  in  the  lake  parallel  to  the  shore,  so  as  to 
make  a  safe  anchorage  for  vessels  inside  the  breakwater, 
and  to  permit  the  construction  of  wharves  on  tho  lakc- 
ehore.  Examples  of  these  arc  found  at  Chicago,  Buffalo, 
Dunkirk,  and  Oswego.  Harbors  formed  in  this  way  afford 
ample  space  and  depth  of  water,  whereas  in  cont^tructlng 
harbors  of  streams  passing  through  largo  cities  dredging 
must  bo  constantly  resorted  to,  collisions  are  frequent,  and 
tlic  public  is  put  to  ox])enso  and  inc<mvenienco  by  the  use 
of  drawbridges.  A  "  harbor  of  refuge  '*  is  now  in  process  of 
construction  at  Sand  Beach  on  tho  W.  coast  of  Lake  ITu- 
ron,  consisting  of  a  breakwater  parallel  to  the  shore,  and 
connected  with  the  latter  at  its  northern  end  by  a  pier. 

There  are  two  essential  differences  in  tho  problem  of 
harbor  improvements  on  the  lakes  and  on  the  sea-shore. 
First,  the  fresh  water  of  the  lakes,  which  permits  tho  use 
of  timber  for  permanent  work  under  water;  second,  the 
absence  of  the  tides.  Tho  lake  surface,  however,  is  in  a 
constant  state  of  oscillation,  duo  to  various  causes,  of  such 
extent  and  frcquene.v  as  to  give  to  tho  lower  portions  of 
the  streams  emptying  into  them  tho  character  of  tidal 
rivers.  These  oscillations  are  sometimes  as  great  as  three 
feef,  but  they  are  irregular  as  to  extent  and  time  of  occur- 
rence. They  frequently  take  jdace  several  times  a  day, 
causing  an  alternate  ebb  and  tlood  current  at  the  river- 
mouth  miioh  in  excess  of  the  volume  due  to  the  discharge 
proper  of  the  river.  An  oscillation  of  a  foot  is  quite  fre- 
quent. When  we  find,  as  is  frequently  the  case,  small  lakes 
or  "  lagoons  "  separated  from  the  great  lakes  only  by  nar- 
row strips  of  sand,  the  outlet  of  these  lakes  is  maintained 
by  this  ebb  and  flow,  as  on  the  sea-shore. 

Among  tho  natural  harbors  on  the  lakes  arc — on  Lake 
Ontario,  Sackett's  harbor  and  Toronto  harbor:  on  Lake 
Erie,  the  bay  formed  by  Long-Tailed  Point  and  tho  road- 
steads formed  by  the  i8lan<ls  at  its  western  end:  on  Lake 
Huron,  Ottawa  Bay,  Thunder  Bay,  Mi<ldle  Inland.  False 
Presque  lA*},  Hammond's  Bay,  the  mouth  of  the  St,  Mary's 
Kiver.  the  Duck  Islands,  and  Michael  Bay  ;  on  Lake 
Michigan,  which  is  entirely  destitute  of  natural  harbors 
exce])t  at  its  northern  end,  the  Porto  dcs  Morts,  (Jrand 
Traverse  Bay,  and  the  roadsteads  formed  by  tho  Beaver 
and  Manitou  groups  of  islands;  on  Lake  Superior,  Grand 
Island,  L'Anse,  and  Bayfield  harbors.  There  are  about 
seventy  harbors  on  the  great  lakes,  wholly  or  in  jiart  arti- 
ficial, and  examinations  have  been  made  at  many  other 
points  for  tho  purpose  of  making  plans  and  estimates  for 
improvements.  The  multiplicity  of  these  harbors  tends 
directly  to  the  safety  of  navigation.  These  improvements 
have  nearly  all  been  conducted  under  the  supervision  of 
the  corps  of  engineers  of  the  U.  S.  army.  It  is  only,  how- 
ever, since  the  year  IStio  that  Congress  has  made  largo  and 
continuous  appropriations  for  this  purpose,  and  these  have 
not  been  commensurate  with  the  neccs^sitics  of  commerce. 
There  is  no  branch  of  the  public  service  in  which  the  ben- 
efits to  tho  public  are  more  evident  than  in  that  of  river 
and  harbor  improvement,  by  which  commerce  is  fostered, 
transportation  cheapened,  and  a  great  saving  in  life  and 
property  secured.  D.  C,  HotrsTON. 

Har'bor  Brit'on,  aportof  entry,  cap. of  Fortune  Bay 
district,  Newtounillaml,  has  a  fine  and  beautiful  harbor. 
It  has  a  jail.      Poji.  :tGO. 

Har'bor  CrecK,  tp.  and  post-v.  of  Eric  co.,  Pa.,  on 
Lake  Erie  and  the  Lako  Shore  R.  R.,  1  mile  E.  of  Erie. 
Pop.  VM\. 

Har'bor  <Jracc,  next  to  St.  John's  the  most  important 
town  of  Xrwfoundlaiid.  \*  the  capital  of  Harbor  (Irace  dis- 
trict. Lat.  47°  W  28"  X.,  Ion.  53°  12'  33"  W.  lis  harbor 
is  largo,  and  the  inner  port  is  very  secure.  Harbor  Grace 
has  a  court-house,  jail,  and  a  fine  cathedral.  It  is  the  seat 
of  a  Roman  Catholic  bishop.  Has  an  extensive  trade,  I 
weekly  newspaper,  a  gnvcrnmcnt  savings  hank,  a  fire  com- 
pany, gasworks,  a  water-supply,  u  convent,  schools,  literary 
institute,  and  various  benevolent  societies.      Pop.  6771'. 

Har'bor  Main,  the  capital  of  Harbor  Main  district, 
Newfoundland,  is  a  fishing-town  at  (he  head  of  Conception 
Bay.   It  has  a  convent  and  Roman  Catholic  school.   P.  670. 

Ilar'biir^,  town  of  Hanover,  on  the  southern  branch  of 
the  lillie,  1  miles  S.  of  Hamburg.  It  has  large  tanneries 
and  extensive  manufactures  of  woollens  and  linens,  and  its 
transit  trailo  with  Hamburg  is  of  importance.     Pop.  10,.'i06. 

Ilar'by  (Isaac),  the  grandson  c»r  a  Monri^h  Jew,  wash. 
at  t'ltiirlest'iii,  S.  (".,  in  I'SS.  He  was  edil«ir  of  various 
i(mrn:ils,  mid  the  auliior  of  .•several  plays  and  numerous  es- 


says, orations,  and  critiques.  D,  in  New  York  Nov.  14, 1828. 
A  sketch  of  his  life,  with  selections  from  his  writings,  by 
H.  L.  Piuckney  and  A.  Moise,  was  published  in  \h2'J. 

Har'court  (Sir  William  GEouGKtluANvii.LK  Venadlks 
Vkrno.v),  LL.I).,  Q.  C,  known  as  Siii  Vi:rnon  Uarcouht, 
h.  Oct.  14.  1S27;  graduated  M.  A.  at  Trinity  College,  Cam- 
bridge, with  high  distinction;  camoto  thobar  lSo4;  became 
Q.  C.  ISfifi:  prof,  of  international  law  at  Cambridge  ISfi'.t; 
knight  bachelor  1873;  solicitor-general  1873-74  ;  entered 
Parliament  for  Oxford  city  18GS.  Author  of  pamphlets  and 
papers  in  tho  Satnrdmj  Review  ^rui  London  77//***,  signed 
"Historicus,'*ctc.  Sec.  of  state  for  home  dept.,  Eng.,  18SU. 
Har'dce  (William  J.),  b.  in  Georgiaabout  1S19;  grad- 
uated at  West  Point  133S,  and  appointed  a  second  lieuten- 
ant of  dragoons;  promoted  to  bo  first  lieutenant  1S39,  and 
captain  13U.  For  gallant  conduct  in  tho  Mexican  war  ho 
was  brevcttcd  major  and  lieutenant-colonel.  In  1855  he 
was  promoted  to  bo  major  2d  Cavalry, and  in  185G  was  ap- 
pointed commandant  of  cadets  at  West  Point,  with  local 
rank  of  lieutenant-colonel,  performing  at  the  same  time 
tho  duties  of  instructor  in  cavalry,  infantry,  and  artillery 
tactics.  Promoted  to  bo  lieutenant-colonel  of  cavalry  in 
ISGO,  ho  resigned  his  commission  Jan.  31,  ISOl,  and  joined 
tho  Confederate  cause,  being  appointed  a  brigadier-general 
C.  S.  A.  the  following  June.  For  bravery  at  the  battle  of 
Shiloh  he  was  promoted  to  be  major-general,  and  placed 
iu  command  of  a  division  in  Gen.  Bragr^'s  army.  At  the 
battle  of  Chaplin's  Hills  ( Perry ville)  ho  commanded  the 
left  wing  of  Bragg's  army,  and  was  promoted  for  gallantry 
to  the  rank  of  lieutenant-general.  He  also  took  part  in 
the  battle  of  Murfrccsboro*.  After  the  fall  of  Vicksburg 
he  commanded  a  camp  of  paroled  prisoners  in  Alabama.  ■ 
Engaged  at  battle  of  Chattanooga  Nov.  2li-25,  1SC3,  and 
subsequent  ojjcrations,  up  to  and  including  siege  and  fall 
of  Atlanta,  wh»--n  he  was  transferred  to  tho  command  at 
Savannah,  Ga.,  which  place  ho  cvaeuate<l  Dec.  20,  ISGI,  as 
he  did  Charleston  Feb.  17,  ISGd,  finally  surrendering  with 
Johnston's  army  at  Durham  Station,  N.  C,  Apr.  2fi,  18G5. 
Autliorof /r<(j'(/ee's  7f(c//c«,  adopted  for  use  in  the  U.S.  army 
and  fur  tho  militia.     1).  at  Wythcville,  Va.,  Nov.  6,  1S73. 

Ilar'deinail)  county  in  the  S.  W.  of  Tennessee.  Area, 
Gt4  sq.  m.  It  is  traversed  by  the  Big  Hatchie  Hiver  and  the 
Mobile  and  Ohio  R.  R.  It  is  very  fertile.  Cattle,  maize, 
and  cotton  are  staple  products.  Cap.  Bolivar.  Pop.  18,074. 
IlardeinMl,  an  unorganized  county  in  the  N.  W.  of 
Texas.  Area,  IGJO  square  miles.  It  has  steep  ridges,  and 
is  r.clapted  to  pasturage  rather  than  agriculture. 

Ilardcmail  (Thomas,  Jr.).  •'•  >n  Eatonton,  Putnam  co., 
Ga.,  Jan.  12,  1825;  was  member  of  Congress  from  Georgia 
18JU-GI  ;  resigned  on  the  passage  by  his  State  of  the  ordi- 
nance of  secession,  and  energetically  supported  the  Confede- 
rate cause;  has  been  often  a  member  of  the  Stale  legislature, 
and  repeatedly  Speaker  of  the  house.     A.  H.  STin-iicNS. 

Har'den  (John  McPhkrson  Bi:niiii:N),M.  l>..b.  in  1810; 
d.  near  Tallahassee,  Fla.,  Feb.  IG.  1848.  He  graduated  M.D. 
at  the  Med.  Coll.  of  S.  C.  in  1S3G,  and  practised  his  profes- 
sion in  Liberty  co.,  («a.  His  contributions  to  tlio  Auurnun 
Joitnint  uf  the  Mcilicul  Srieiives  and  the  Sntithmi  Midiral 
(tiid  Sitr>/iriti  ./tnn-niif,  especially  liis  researehes  on  isojiathia 
or  the  ]»aralUlism  of  diseases,  stamped  liim  an  indefatigable 
student  and  one  of  decided  ability.  Paul  F.  Evk. 

Hardcnbcr;;,  von  (K.  A.).     See  Appk.ndix. 
Ilar'donbiirK^  post-tp.  of  Ulster  co.,  N.  Y.,  in  a  wild, 
mountainous  region.      Pop.  Gli8. 

Ilar'dcTWyk,  or  IlardcrwMU?  *'>wn  of  the  Nether- 
lands, in  tlie  inoviiicc  uf  Geld.rii.on  the  Zuyder-Zee.  It  is 
inurh  engaged  in  herring  li.-hing.      Pop.  G-'iSG. 

Hardicaiiilte  {Hm-thanint),  king  of  England,  was  a 

son  of  Canute  bv  Kmma.  widow  of  Eihelred  11.:  was  chosen 

king  of  the  West  Saxons  in  103;'..  while  llandd.  his  reputed 

half-brother,  ruled  the  rest  of  England.    In  Hi;;(;  he  became 

kingof  Dennmrk.wherehe  was  already  viceroy  :  was  deposed 

I  as  liing  of  AVesscx  in:;7.  "  because  he  was  too  long  in  Dcn- 

;  mark;'"  made  preparations  for  invading  England,  when  ho 

heard  of  Harold's  death;  was  unanimously  chosen  king  of 

'   Englan<l  at  the  Witenagemote.      Hanlicannte's  reign  was 

I  short,  but  stained  with  dreadful  crimes,     D.  at  Lamboth 

;  June  s.  I  HI  2. 

Har'dic  (Jahks  Ali.kn).  b.  in  tho  city  of  Now  York 
I   May  ly,  1823;  graduated  from  the  U.  S.  Military  Academy 
I  July   1,  1843,  entering  the  army   in  the  artillery  service; 
i  served  as  assistant  ]iicifeHSor  at  West  P.iinl,  and  uscompany 
i  olTicer  in   garrison,  frontier,  and   Indian   service  till   18GI, 
being,  during  a  portion  <d"  the  lime,  aide-de-camp  to  Gen. 
Wool.     Served  during  the  civil   war  as  aide-de-camp   to 
Maj.-Gen.  MoClellaii  during  his  eiunpiiigns  with  the  Army 
of  ilie  Polonme,  before    Rielimond,  in   the  Maryland  cam- 
paign, etc. ;  on  the  stalT  of  .Maj.-tJen.  Biimsido  in  the  Hap- 
paliaunurk  •■uuipai^^n  ;  jud;;e-advo.^ate  general  nf  the  Army 
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of  the  Potomac,  stafif  of  Maj.-Gen.  Hooker;  brigadier- 
general  of  volunteers  Kov.  29,  1862;  appointed  assistant 
aLljutant-general  {rank  of  major)  Feb.  19,  1S63;  assigned 
to  special  duty  in  the  war  department  till  1S66;  assistant 
to  Mr.  Secretary  Stanton  until  he  vacated  ofhce;  thereafter 
with  Gens.  Grant,  Schofield,  and  Kawlius,  as  acting  secre- 
tary of  war;  appointed  inspector-general  (rank  of  colonel) 
Mar.  24,  13G4  ;  brevet  brigadier-general  and  brevet-ma- 
jor-general U.  S.  A.  Mar,  13,1803;  in  ISGG  senior  member 
of  commission  to  inspect  the  ordnance  and  ordnance  stores 
in  forts  and  arsenals  of  the  V.  S.,  with  reference  to  the  dis- 
position of  munitions,  the  accumulation  of  the  war;  com- 
missioner to  audit  the  military  claims  of  Kansas,  Montana, 
Dakota,  California  and  Oregon.  Writer  of  various  con- 
tributions to  the  press  :  author  of  numerous  military  re- 
ports. D.  at  Washington,  D.C.,  Dec.  14, 1S76.  G.C.Simmons. 
Har'din,  county  of  Illinois,  bounded  on  the  E.  .and  S. 
by  the  Ohio  River.  Area,  200  square  miles.  It  has  a  fer- 
tile soil,  and  grain  is  the  leading  product.  Coal  is  found 
in  the  N.  E.  part.     Cap.  Elizabethtown.     Pop.  all3. 

Hardin,  county  of  N.  E.  Central  Iowa.  Area,  576 
square  miles.  It  is  a  rolling  prairie,  with  fertile  soil. 
Grain  is  the  chief  product.  There  are  important  coal- 
mines. It  is  traversed  by  the  Iowa  Central  and  the  Du- 
buque and  Sioux  City  R.  Rs.     Cap.  Eldora.     Pop.  13,684. 

Hardin,  county  of  N.  W.  Central  Kentucky.  Area, 
500  square  miles.  Its  surface  is  diversified,  with  a  pro- 
ductive soil.  Cattle,  grain,  tobacco,  and  wool  are  leading 
products.  It  is  traversed  by  the  Louisville  and  Nashville 
R.  R.  Cap.  Elizabethtown.  Pop.  15,705. 
•  Hardin,  county  of  N.  W.  Central  Ohio.  Area,  476 
square  miles.  It  is  level  and  fertile,  but  some  parts  are 
marshy.  Cattle,  grain,  wool,  and  lumber  are  leading  prod- 
ucts. The  county  is  traversed  by  the  Cincinnati  Sandusky 
and  Cleveland  and  other  R.  Rs.     Cap.  Kenton.     P.  18,714. 

Hardin,  county  of  Tennessee,  bounded  on  the  S.  by 
Mississippi  and  .Uabama.  Area,  050  square  miles.  It  is 
divided  by  the  navigaljle  Tennessee  River.  Iron  ore  is 
found.  The  soil  is  fertile.  Cattle,  wool,  corn,  and  cotton 
are  staple  products.     Cap.  Savannah.     Pop.  11,768. 

Hardin,  county  in  the  S.  E.  of  Texas,  bounded  on  the 
E.  by  the  Neches  River.  It  is  well  watered,  and  heavily 
timbered  with  pine.  Some  cotton,  rice,  and  tobacco  is 
produced.     Area,  1832  sq.  m.     Cap.  Hardin.     Pop.  1460. 

Hardin,  tp.  of  Conway  co.,  Ark.     Pop.  730. 

Hardin,  post-v.  and  tp.,  cap.  of  Calhoun  co.,  111.,  on 
the  Illinois  River,  50  miles  N.  of  St.  Louis.  It  has  a 
church,  a  school,  2  weekly  newspapers,  3  hotels,  a  mill,  and 
a  machine-shop.  It  is  a  good  shipping-point.  Pop.  of 
tp.  050. 

-Albert  G.  Axsell,  Ed.  "  CALnors  Co.  Democrat." 

Hardin,  tp.  of  Pike  co.,  111.     Pop.  146S. 

Ilardiu,  tp.  of  Greene  co.,  la.     Pop.  195. 

Hardin,  tp.  of  Hardin  co.,  la.     Pop.  2013. 

Hardin,  tp.  of  Johnson  co.,  la.     Pop.  737. 

Hardin,  tp.  of  Webster  co.,  la.     Pop.  432. 

Hardin,  tp.  of  Clinton  co.,  JIo.     Pop.  1925. 

Hardin,  post-v.  of  Shelby  co.,  0.     Pop.  87. 

Hardin,  post-v.,  cap.  of  Hardin  co.,  Tex.,  7S  miles 
E.  \.  E.  of  Houston. 

Hardin  (Jons),  b.  in  Fauquier  co.,  Va.,  Oct.  1,  1753; 
served  as  lieutenant  in  the  Revolutionary  war  in  Morgan's 
rifle  corps,  and  as  lieutenant-colonel  of  Kentucky  militia 
commanded  detachment  under  Gen.  Harmar  in  his  fitrht 
with  the  Mi.ami  Indians  in  1790;  commanded  advance  of  a 
successful  expedition  in  1791  against  the  Indians  on  the 
Wabash;  served  under  Gen.  Wilkinson  in  Ohio,  aud  was 
killed  (1792)  by  Indians  while  advancing  under  a  flag  of 
truce. 

Hardin  (  Johx  J.),  son  of  Major  M.  D.  Hardin,  b.  at 
Frankfort,  Ky..  in  1810;  educated  at  Transylvania  Uni- 
versity: studied  and  practised  law  at  Jacksonville,  111.; 
member  of  the  Illinois  State  legislature  1S36-42,  and  repre- 
sentative in  Congress  1843-45;  in  the  war  with  Mexico  he 
served  as  colonel  of  the  1st  III.  Vols.,  which  regiment  he 
led  at  Buena  Vista,  where,  on  the  second  day,  while  head- 
ing a  charge,  he  was  killed,  Feb.  2,3,  1S47. 

Hardin  (Martis  D.).  a  son  of  Col.  John  Hardin  {1753 
-92),  a  famous  Indian  fighter  and  Revolutionary  patriot 
of  Virginia  and  Kentucky.  The  younger  Hardin  was  b. 
June  21,  1780,  in  Western  Pennsylvania  ;  settled  with  his 
father  in  Kentucky  in  1786;  became  a  lawyer:  was  secre- 
tary of  State  for  Kentucky  1812;  served  with  distinction 
under  Harrison  as  major  in  that  year;  was  U.  S.  Senator 
1S16-17.  Author  of  a  vol.  of  legal  reports,  1810.  Was  a 
lawyer  of  great  .ability.  D.  in  Franklin  co.,  Ky.,  Oct.  8, 1823. 


Har'ding,  tp.  of  Pottawattomie  co.,  la.     Pop.  122. 

Harding  (Chester),  b.  in  Conway,  Mass.,  Sept.  1. 1793,- 
d.  in  Boston  Apr.  1,  1866;  began  bis  art-life  as  a  sicn- 
painter;  had  bis  enthusiasm  for  higher  art  awakened  by  a 
man  of  no  repute,  who  painted  likenesses  of  himself  and 
his  wife.  "W^ithout  instruction  or  encouragement,  he  took 
up  the  profession,  painted  a  hundred  portraits  in  six 
months  at  S25  each ;  went  to  Philadelphia  to  study  ;  thence 
to  St.  Louis,  where  he  resided  for  some  years  ;  then  estab- 
lished himself  in  Boston  and  became  at  once  the  fashion. 
In  1823,  Harding  went  to  Liverpool,  and  remained  abroad 
three  years,  studying  and  painting.  The  dukes  of  Sussex, 
Hamilton,  and  Norfolk,  the  historian  Alison,  and  the  poet 
Rogers  sat  to  him.  On  his  return  home  success  awaited 
him.  Among  the  eminent  persons  who  sat  to  him  were 
Daniel  Webster,  Madison,  Monroe,  J.  Q.  .\dams,  Chief- 
Justice  Marshall.  Henry  Clay,  and  J.  C.  Calhoun.  Mr. 
Harding  was  a  tall,  robust  man,  of  frank,  social  disposition 
aud  genial  manners.  His  presence  was  very  attractive, 
and  his  company  delightful.  To  his  personal  qualities  he 
probably  owed  much  of  his  extraordinary  popularity,  for, 
though  sometimes  excellent  as  likenesses,  his  portraits 
lacked  the  accuracy  of  drawing  and  the  color  that  distin- 
guish the  best  works  of  art.  0.  B.  Frotiiingham. 

Har'dinge  (Charles  Stewart),  second  viscount,  b. 
Sept.  12,  1822 :  studied  at  Eton  and  Christ  Church,  Oxford; 
B.  A.  1844;  served  in  the  Sikh  wars,  and  as  secretary  to 
his  father  in  India;  in  Parliament  for  Downpatrick  1851- 
56  ;  succeeded  to  the  peerage  1S56 ;  under-secretary  of  state 
for  war  1858-59.  .\uthor  of  Views  in  India  (1847),  a  costly 
work,  illustrated  by  himself. 

Hardinge  (Henry),  Viscou.vt,  b.  at  Wrotham,  Kent, 
Eng..  Mar.  30,  1785;  entered  the  army  1798;  made  lieu- 
tenant 18(12,  captain  1804:  served  in  the  Peninsula  1808- 
14;  deputy  quartermaster-general  1809-13:  wounded  at 
Vimeira,  "N'ittoria,  and  Ligny,  where  he  lost  an  arm  while 
commanding  a  German  brigade:  K.  C.  B.  1815;  entered 
Parliament  for  Durham  1820;  married  a  daughter  of  Lord 
Castlereagh  1S21;  privy  councillor,  secretary  at  war  1S28; 
chief  secretary  for  Ireland  1830,  lS34-35,"and  1841—14; 
governor-general  of  India  1844—18,  and  performed  the 
duties  of  that  otfiee  with  ability.  In  1845  he  gained  a 
victory  over  the  Sikhs  at  Ferozeshah,  and  fought  in  that 
bloody  campaign,  chiefly'  as  a  volunteer  under  Gough.  In 
1846  he  was  made  Viscount  Hardiuge;  master-general  of 
ordnance  1852;  commander-in-chief  1852;  field-marshal 
1855.     D.  at  Southport  Sept.  24,  1856. 

Har'dinsburg,  post-v.  of  Washington  co.,  Ind.  P.  199. 

Hardinsbnrg,  post-v.,  county-scat  of  Breckcnridge 
CO.,  Ky..  120  miles  S.  W.  of  Frankfort,  has  a  seminary  and 
several  |>ublic  buildings.     Pop.  455. 

Har'dinsville,  a  v.  of  Shelby  co.,  Ky.     Pop.  88. 

Hard'ness,  Scale  of.  In  comparing  the  hardness  of 
minerals,  the  mineralogist  uses  an  arbitrary  scale  composed 
of  ten  minerals,  representing  from  one  to  ten  graduallv  in- 
creasing degrees  of  hardness.  The  minerals  geuerallv  se- 
lected, and  forming  what  is  known  as  "  Moh"s  scale,"  are — 
1,  talc;  2,  gypsum  (we  prefer  rock-salt);  3,  calcite;  4, 
fluorite;  5,  apatite;  6,  feldspar;  7,  quartz  ;  8,  topaz  ;  9, 
corundum:  10,  diamond.  Transparent  crystalline  varie- 
ties are  chosen.  A  simple  scale  may  be  extemporized  by 
use  of  the  thumb-nail,  of  an  old-fashioned  copj>er-coin 
(which  exactly  equals  Xo.  3),  of  a  piece  of  glass,  and  of  a 
hard  steel  file,  which  will  give  approximately  all  the  de- 
grees below  8.  By  a  little  practice,  however,  the  student 
will  learn  to  readily  recognize  the  degrees  below  8  by  sim- 
ply passing  the  file  over  the  mineral  and  noting  the  result- 
ing sound.  Edward  C.  H.  Day. 

Hardonin  (Jean),  b.  at  Quimper,  in  Brittany,  1646; 
was  apjiointed  in  1C;^3  librarian  of  the  College  Louis-le- 
Grand ;  devoted  himself  to  the  study  of  Greek  and  Latin, 
philosophy,  theology,  and  numismatology.  He  maintained 
in  his  Uhronolof/ia  ex  nummia  antiqniii  reetituta  (1697),  and 
in  his  Proteffonicna  ad  Censurain  vetenim  Scriptorum,  that 
the  works  ascribed  to  the  Greek  and  Latin  authors,  with 
the  exception  of  Cicero,  Pliny  the  Elder,  the  Geuigics  of 
Virgil,  and  the  Sniircs  and  Epiiilcs  of  Horace,  were  the 
productions  of  the  monks  of  the  thirteenth  century,  and 
that  most  of  the  so-called  ancient  coins  were  of  recent  ori- 
gin. Virgil's  uiCncid  he  considered  an  allegorical  repre- 
sentation of  St.  Peter's  journey  to  Rome.  He  also  disputed 
the  genuineness  of  the  proceedings  of  the  Church  councils 
before  that  of  Trent.  Hardouin  was  one  of  the  editors  of 
the  Scriptores  Lalini  in  U3um  Veiphini,  for  which  collection 
he  prepared,  with  valuable  notes  and  a  copious  index,  Plinli 
HiHioria  Siituralia  (Paris,  1685,  5  vols.  4to;  reissued  1723, 
3  vols.  fob).  He  also  published  a  ConciUomm  CnHectio  (12 
vols,  fob,  Paris,  1715),  which  was  suppressed  bv  authority 
of  Parliament.     D.  Sept.  3,  1729.  H.  Drisleb. 
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Hard'ware,  a  term  applied  to  those  articles  of  com* 
mou  use  inutle  of  iron,  copper,  brass,  or  bronze.  A  general 
assortment  uf  hardware  comprises  an  almost  infinite  variety 
of  articles  manufactured  wholly  or  in  part  from  the  mutals 
or  alloys  named  above.  For  the  convenience  of  both  deal- 
ers and  customers,  this  assortment  is  divided  into  several 
classes,  and  the  wholesale  dealers  or  jobbers  usually  con- 
fine themselves  to  a  single  class.  Thus,  huihifrM*  httrtitcare 
includes  locks,  keys,  bolts  of  all  sorts,  dour  and  other  knobs, 
hinges,  springs,  latches,  hooks,  staples,  window-fiisti-ners, 
window-weights,  spikes,  nails,  brads,  tacks,  clothes-hooks, 
screws,  nuts,  anchors  (for  fastening  brick  walls),  and  per- 
haps also  crowbars  and  jackscrcws.  Carpenters  or  joiners' 
hardioftre  includes  not  only  all  descriptions  of  carpenters' 
tools,  a  great  variety  of  saws,  planes,  oitts  an<l  bitt-stocks, 
augers,  gimlets,  chisels,  mortising  tools,  screwdrivers,  ham- 
mers, hatchets,  adzes,  liroad-axes,  etc.,  but  also  the  smaller 
articles,  nails,  screws,  locks,  and  tlie.liko  of  builders' hard- 
ware. Iluusekecpcrii'  hnrdwirc  is  a  still  larger  department, 
embracing  every  kitchen  utensil  either  wholly  or  in  part  of 
iron,  steel,  copper,  brass,  bronze,  or  block-tin,  and,  as  gen- 
erally construed,  all  articles  of  table  cutlery  and  every  de- 
scription of  tinned  or  galvauized-iron  ware.  It  is  often 
also  made  to  include  plated  goods  for  household  use,  and 
many  wooden  articles,  such  as  pails,  tubs,  boxes,  etc.,  more 
appropriately  belonging  tti  wooden-ware,  as  well  as  the 
cheaper  forms  of  glass-and-metal  wares  for  domestic  use, 
such  as  cans  for  fruit,  preserve-jars,  etc.  An  ordinary  stock 
of  housekeeping  hardware  may  include  as  many  as  10,000 
different  articles. 

These  arc  the  principal  divisions,  but  there  are  others  of 
considerable  importance  in  large  cities,  such  as  mnidlcrs', 
karnrHH  and  trunk  mtikern'  hardware,  which  comprises  a 
considerable  number  of  items;  miners'  find  contractors' 
hardware,  including  picks,  crowbars,  spades,  shovels,  etc.; 
machinistH  h'lrdwurv,  including  those  descriptions  used  by 
stove,  range,  heater,  furnace,  and  boiler  makers,  plumbers 
and  gasfitters,  tinsmiths,  etc. ;  stationrra'  hardware,  inclucl- 
ing  copying-presses,  cash-boxes,  fine  cutlery,  ink-staufl- 
ishes,  match-safes,  cigar-holders,  etc. ;  rar-hni/tl'-rs'  hard- 
ware, which  includes  all  the  metallic  fixtures  of  a  railway 
car;  furniture  and  hoHnr-jnrnishin'j  hardware,  a  largo  de- 
partment of  the  business;  and,  finally, /«/i'-y  and  toy  hard- 
ware, which  includes  a  great  variety  of  fanciful  goods  be- 
longing rather  to  the  realm  of  luxury  than  of  nirre  utility. 
Many  of  these  articles  arc  treated  under  their  specific 
names,  but  the  general  term,  hardware,  ajiplying  to  them 
all,  is  too  important  to  bo  overlooked.  The  amount  of 
goods  appropriately  belonging  to  this  title  produced  in  a 
year  is  enormous:  in  1871  the  amount  reported  to  the 
British  government  from  the  great  hardware  marts  ex- 
ceeded £12,000,000  =  $00,000,000.  In  the  U.S.  in  1870, 
accoriling  to  the  census,  the  different  branches  of  the  hard- 
ware trade  produced  $142,830,272.  L.  P.  BitorKKTT. 

Ilard'wicky  post-tp.  of  Worcester  co.,  Mass.,  7i  miles 
W.  of  Boston,  on  the  Ware  River  H.  H.  It  is  hilly,  but 
fertile,  and  lias  abundant  water-power  and  manufaetures 
of  ])a]>cr  anil  woolk-n  goods.     Pop.  2210. 

Iliirdwick,  post-tp.  of  Warren  co.,  N.  J.  Pop,  0.38. 
llardwick,  post-tp.  of  Caledonia  co.,  Vt.,  24  miles 
N.  K.  of  Montpelier,  is  on  the  Portland  and  Ogdensburg 
K.  II.  It  has  an  academy,  3  churches,  and  manufactures 
of  Pa-=!»,  doors,  blinds,  furniture,  woollens,  carriages,  leather, 
and  iitlier  goods.      Pop.  1510. 

llardwick  (CfiAi[M:s),b,  at  Slingsby,  Yorkshire,  Sept. 
22,  IH21  ;  lost  iiis  life  liy  a  fall  in  climbing  the  Pyrenees  Aug. 
lit,  IHjU,  and  was  buried  in  the  Protestant  cemetery  of  hu- 
chnn.  Apparently  of  humble  parentage,  ho  made  his  way 
at  the  University  of  Cambridge  by  his  talents  and  industry. 
In  ISj.'i  he  was  appointed  professor  of  divinity  in  Queen's 
College,  Hirminglijim,  and  in  ISj5  lecturer  on  divinity  in 
King's  College,  Cambridge.  He  had  been  ordaint'd  deacon 
in  1810  and  priest  in  1847,  and  only  a  few  mr)nthH  before 
his  untimely  death  was  made  archdeacon  of  Kly.  His 
scholarship  was  both  broad  and  accurate,  and  ho  was  a 
versatile  and  rapid  worker.  lie  published  other  bookfi,  but 
his  fame  will  rest  on  these  four:  Iliston/  uf  the  Artiries  of 
Heiiffion  (I8.'il;  2d  ed.  18^9),  /fiHt<,rf/\,/' the  Middh-  A;fr 
of  the  Church  (ISii.'i),  History  of  thr  Itvformation  (iS.'jfi), 
Christ  and  Other  Afastcrs  (in  4  parts,  IH^fi-fiS  ;  :u\  cd.  by 
Francis  Procter,  1871).  U.  I).  lIiTriirocK. 

Ilard'wicke,  Kaui.s  of.  (1)  Piiii.ii'  Yorkc^  b.  at 
Dover,  Kng.,  Dec.  1.  lO'.IO;  was  a  merehanCs  son;  called 
to  the  bar  at  the  MidcUn  Temple  171.^i;  M.  P.  for  Lewos 
1710;  became  pidieitf)r-general  1720;  was  attorney-general 
172;!~.'i;t  :  lord  chief-Just  ice  I";!;'.— 17 ;  Baron  llar^lwieke 
17.'i.'i;  lord  liigh  rhnneellor  1 7.'{7--'»() ;  Vif^count  UovHton 
and  earl  of  Hardwioko  1751.  I>.  in  Bondon  Mar.  fi,  1704. 
He  was  one  of  the  ablest  jurists  that  ever  occupied  tho 
woolsack.     (2)  Philip,  eecoDd  earl,  b.  Die.  i',  1720;  was 


educated  at  Cambridge,  where  ho  took  tho  dootorato  of 
laws,  and  in  1702  became  chancellor  of  tho  university,  D. 
May  10.  1700;  contributed  to  Athenian  Letters  {17 -il—i'S). 
His  other  principal  works  arc  MiMcelianeons  State  Papers 
and  Walpofiaua.  (:t)  CnARLKS  Philii',  fifth  earl,  b.  Apr. 
23,  1830;  succeeded  to  tho  peerage  1873. 

Har'dVy  county  of  West  Virginia,  l)0unded  on  the  S.  E. 
by  Virginia.  It  is  a  fertile  and  romantic  mountain-region, 
with  broad  and  rich  valleys,  drain  and  live-stock  are 
leading  jiroducts.  Coal  and  iron  are  found.  Area,  about 
480  square  miles.     Cap.  Mooreficld.     Pop.  5518. 

Hardy,  tp.  of  Holmes  co.,  0.     Pop.  2B57. 
Hardy,  tp.  of  Isle  of  Wight  co.,  Va.     Pop.  3171. 
Hardy,  tp.  of  Logan  co.,  W.  Va.     Pop.  1472. 

Hardy  (Jamks  Ward),  a  minister  of  tho  Methodist 
Episcopal  Church,  South,  b.  in  Georgia  Jan,  10,  1815;  d. 
in  Alabama  Aug.  14,  1853:  graduated  with  distinction  at 
Raudolph-Macon  College,  Va.,  in  1837,  and  was  elected  in 
1S3S  to  the  chair  of  natural  science  in  that  institution. 
He  was  several  years  a  professor  of  mathematics,  and  after- 
ward president  of  La  Grange  College,  Ala.  He  was  a  pro- 
found scholar  and  an  eloquent  preacher.  T.  0.  Simmkus. 

Hardy  (KonnRT  Spencr).  b.  at  Preston,  Lancashire, 
England,  July  1,  1803;  joined  the  Wesleyan  conference  in 
1825,  and  went  as  missionary  to  Ceylon,  laboring  there  for 
twenty-three  years,  and  then  returning  to  England.  The 
British  Gox-crnment  and  the  Idnltitri/  of  Cet/lon  (1S41),  East- 
ern Monaehism  (1850),  A  Mauuai  of  Buddhism  in  its 
Modern  Developments,  translated  from  Singhalese  MSS. 
(1853),  Lefjends  and  Theories  of  the  Buddhists  compared 
with  History  and  Science  (1807),  were  published  by  him. 
D.  at  Ilcadingly,  Yorkshire,  Apr.  10.  1SG8.  His  writings 
have  thrown  much  light  ujxm  liooddhism,  and  he  was  re- 
garded as  one  of  the  best  of  recent  Pali  scholars. 

Hardy  (Sir  Thomas  DrFias),  D.  C.  L.,  b.  in  1804  at 
Port  Royal,  Jamaica  ;  became  in  181(1  a  clerk  in  the  Tower 
of  London,  and  in  ISOl  deputy  keeper  of  the  public  records; 
won  great  distinction  by  his  editions  of  ancient  MSS.,  old 
public  records,  and  rolls,  catalogues  of  state  papers,  a 
Life  of  Lord  Langdalc  (1852),  and  other  works  of  much 
historical  value.     D.  June  15,  1878. 

Har'dystoii,  tp.  of  Sussex  co.,  N.  J.     Pop.  1008. 

Har'dyvillo,  post-v.  of  Mohaveco.,  Ar.,  on  the  E.  bank    ' 
of  the  Colorado  Hiver,  above  Mohave  City.     Pop.  20. 

Hardy viUe,  post-v.  of  Hart  co.,  Ky.     Pop.  68. 

Hare,  a  name  pro])erIy  belonging  to  those  rodent  mam- 
mals of  tho  family  Leporidie  which  arc  in  the  main  solitary 
in  their  habits,  mid  which  construct  forms  or  nests  upon 
tho  surface  of  the  ground,  but  rlo  not  have  burrows;  for 
tho  social  and  burrowing  Leporidir  are  rabbits.  According 
to  this  distinction,  it  is  probable  that  there  arc  no  true 
rabbits  in  America,  except  the  descendants  of  those  brought 
from  Eurojie.  Our  wild  rabbits  are  therefore  hares.  With 
the  excc*])tion  of  the  calling  hares  {Lar/owys,  of  wliich 
genus  tho  U.  S.  have  one  species,  the  little  chief  hare.  A. 
princeps  of  the  Kocky  Mountains),  the  hares  and  ral«bits 
are  all  of  tho  genus  'Lfpus.  Of  more  than  forty  known 
species,  nearly  half  are  North  American.  The  more  im- 
portant are  the  common  gray  rabbit  {L.  sylraiirus),  so  ex- 
tensively taken  as  food  by  traps,  snares,  and  firearms;  tho 
great  white  hare  (/..  Arurricanus) ;  the  jackass  rabbits  ( L. 
ca/loiis  und  7'e.Tanus)  of  tho  Far  West:  Baird's  hare  (A. 
Bairdii),  remarkable  from  the  fact  that  tho  males  as  well 
as  females  give  milk  aio!  suekU-  their  young;  and  tho 
water-hares  of  the  South  (  t.pa/untris  and  a^fnatieus),  both 
good  swimmers  and  inhaliilants  of  swamps.  The  most 
common  of  the  European  hares  is  the  L.  ri'mi'(/ii«,  so  exten- 
sively coursed  by  greyhounds  and  pursut-d  by  harriers  and 
beagles.  The  hares  havt- bem  considered  partial  rumiinmts; 
but  it  is  stated  by  good  authorities  that  the  ai.jiarent  rumi- 
nation is  perforined'for  the  luirposo  of  grinding  down  tho 
teeth  and  fitting  them  for  gnawing.  Their  progression  is 
by  a  series  of  leaps.  Most  of  them  are  very  swift,  their  only 
defence  from  enemies  being  in  escape.  It  having  been  dis- 
I  covered  in  France  that  the  l-luropean  hare  and  rabbit  breed 
'■  freely  together,  and  that  the  hybrid  ofl'spring.  ealle.l  ^/.r.ri'- 
di>i,  'areluiusmillv  good  for  the  table,  quite  an  industry  in 
tho  breeding  of  them  is  reported  to  have  sprung  up. 

Hare  (At'CJiHii's  Jti.irs  Ciiari.ks),  b.  at  Homo  Mar. 
13  1834.  Author  of  ICpitaphs  for  Country  Churchyards 
(1850)  ;  Wiutrr  at  Mrntnur  (1802)  j  B'.f/U  in  liomr  I  is:  I) ; 
Mcmoriah  of  a  Quirt  Life  (1872).  which  relate  to  the  Haro 
family;  Wanderings  in  Spain  (1873);  Days  near  Home  (2 
vols.,  1874). 

Hare  H-nwAnn),  h.  at  Hull  in  1774;  served  in  tho 
British  navy,  ami  entered  tho  Wesleyan  ministry  in  171"^. 
I),  in  1818.    A  Treatise  vn  the  Scriptural  Doctrine  uf  Ju-'i- 
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ficaiion  (1839)  and  Sermons  (the  latter  from  his  MSS., 
with  his  memoir,  written  by  Joseph  Benson)  were  his  pro- 
ductions. 

Hare  (George  Emlen),  D.  D.,  LL.D.,  b.  at  Philadel- 
phia Sept.  4,  ISOS;  graduated  at  Union  College  1S25;  en- 
tered the  Protestant  Episcopal  ministry  ;  rector  of  St. 
John's,  Carlisle.  Pa.,  18:11.1-3-4  ;  of  Trinity  church,  Princeton, 
N.  J.,  1834-43;  became  in  1844  rector  of  St.  Matthew's, 
Philadelphia,  and  in  1808  professor  of  biblical  learning  in 
the  Divinity  School,  Philadelphia.  Author  of  Christ  to 
Return:  received  the  degree  of  D.  D.  from  Columbia  Col- 
lege, of  LL.D.  from  the  University  of  Pennsylvania. 

Hare  (John-  Innes  Clark),  sou  of  Prof.  Robert  Hare, 
b.  at  Philadelphia  1817;  became  a  lawyer;  associate  judge 
of  the  district  court  of  Philadelphia  1801 ;  was  afterwards 
chosen  presiding  judge  of  that  court;  with  H.  B.  Wallace 
author  of  American  Leading  Cases  (2  vols.,  1S47),  and  has 
ably  edited  and  annotated  several  important  reprints  of 
English  law-treatises. 

Hare  (Julius  Charles),  M.  A.,  b.  at  Herstmonceux, 
Sussex.  Eng.,  1796;  took  his  master's  degree  1S19,  and  a 
fellowship  at  Trinity  College,  Cambridge;  became  vicar  of 
Herstmonceux  1832,  archdeacon  of  Lewes  1840,  a  preben- 
dary of  Chichester  1851.  chaplain  to  the  queen  1863.  D. 
at  Herstmonceux  Jan.  23,  1S55.  With  his  brother,  A.  W. 
Hare,  wrote  Guesses  at  Truth  (1827,  1S48);  with  Tbirlwall 
translated  Niebuhr's  History  of  Home  (1828);  author  of 
Minsioji  of  the  Comforter  (1846) ;  Memoir  of  John  Sterling 
(1848);  Vindication  of  Luther  (18a4),  and  other  works. — 
His  brother.  Augustus  AVilliam  (b.  1793),  became  a  fellow 
of  New  College.  Oxford;  rector  of  Alton-Barnes  1829.  D. 
at  Rome  Feb.  18,  1834.  Joint  author  of  Gnesses  at  Truth 
(see  above) :  author  of  Sermons  to  a  Country  Congregation 
(2  vols.,  1S37). 

Hare  (Robert),  A.  M.,  M.  D.,  b.  in  Philadelphia,  Pa., 
Jan.  17,  1781.  was  the  son  of  an  English  brewer,  and  early 
turned  his  attention  to  scientific  experiments.  In  1802  he 
invented  the  oxyhydrogen  blow-pipe,  which  won  for  him  the 
Rumford  medal  of  the  American  Academy.  In  1806  he 
received  the  degree  of  M.  D.  from  Yale,  honoris  causa,  and 
from  Harvard  also  in  1816,  in  which  year  he  brought  for- 
ward the  calorimotor,  a  form  of  galvanic  battery  by  which 
intense  heat  may  be  generated.  In  1S31  he  made  success- 
ful experiments  in  subaqueous  blasting  by  meang  of  the 
galvanic  current.  Among  his  other  inventions  are  the 
gallows-screw  and  several  improved  processes  in  chemistry, 
toxicology,  and  pharmacy.  In  1818  he  was  called  to  the 
chair  of  chemistry  in  William  and  Mary  College,  and  he 
held  the  chemical  professorship  in  the  University  of  Penn- 
sylvania from  1818  to  1847.  Late  in  life  he  became  a  be- 
liever in  Spiritualism.  He  published  Brief  Views  of  the 
Pidicij  of  the  U.  S.  (1811);  Chemical  Apparatus  (1836); 
Spiritual  Manifestations Scientijicall^  Demonstrated  (ISJo), 
and  other  works,  besides  an  immense  number  of  scientific 
papers.  He  was  a  member  of  various  learned  societies. 
His  excellent  and  ingenious  apparatus  he  gave  to  the 
Smithsonian  Institution,  in  which  he  felt  a  deep  interest. 
Dr.  Hare  excelled  as  an  instructor  in  his  favorite  sciences. 
D.  at  Philadelphia  May  15,  1858. 

Harebell.     See  Bluebell. 

Har'eld,  Old'wife,  or  Lon^-Tailed  Dock,  the 

Hnrelda  glacialis,  a  beautiful  wild-duck  nf  the  oceanic 
group,  common  in  both  hemispheres.  Its  summer  residence 
is  in  the  sub-arctic  regions,  but  in  winter  it  flies  as  far  S.  as 
Texas.  Its  nest  is  lined  with  choice  down,  as  good  as  eider- 
down. It  is  a  very  lively  bird,  a  good  diver,  and  of  rapid 
flight.     Its  flesh  is  good. 

Hare  Lip,  a  congenital  deformity  of  the  human  upper 
lip,  characterized  by  a  fissure  (rarely  median,  like  that 
normal  in  the  hare  or  the  cat),  usually  a  little  to  one  side, 
and  more  frequently  on  the  left,  but  sometimes  occurring 
on  both  sides  at  once.  When  simple  and  uncomplicated 
with  cleft  palate  (a  frequent  accompaniment),  a  simple 
surgical  operation  will  commonly  cure  it  perfectly,  and  in- 
fancy is  the  proper  time  for  operation  ;  but  the  operation 
for  cleft  palate  (staphyloraphy)  should  usually  be  deferred 
to  a  raaturer  age.  The  fissure  itself  normally  exists  in  the 
foetal  state;  by  arrest  of  development  it  remains  open  after 
birth.  When  two  fissures  exist,  it  is  not  unusual  to  find  the 
incisor  segment  (intermaxillary  bone)  of  the  upper  jaw  de- 
tached from,  or  rather  ununited  to,  the  jaw,  aud  the  de- 
formity may  amount  to  a  double  cleft  palate.  The  rare  case 
of  median  hare-lip  is  quite  analogous  to  spina  bifida,  for  the 
intermaxillary  bone  is  the  representative  of  the  spinous 
process  of  the  first  cephalic  vertebra. 

Revised  by  Willard  Parker. 

Ha'rem  [Arab.,  a  "sanctuary  "1.  a  word  properly  ap- 
plicable to  any  sacred  place,  but  in  European  usage  limited 
entirely  to  the  apartments  where  Oriental  women  are  kept. 


A  harem  does  not  necessarily  include  more  than  one  wife 
with  her  attendant  women  and  eunuchs.  By  Mohammedan 
law  no  man  can  have  more  than  four  wives,  but  there  is  no 
such  restriction  as  to  the  number  of  his  concubines  and 
slave-women.  As  to  the  practical  workings  of  the  system, 
accounts  differ.  Many  Prankish  ladies  have  been  freely 
admitted  to  visit  the  harems  (from  which  all  men  but  the 
husband  and  near  relatives  are  jealously  excluded).  Some 
of  these  ladies  have  reported  a  most  unhappy  and  alto- 
gether debased  condition  as  that  generally  prevalent  in  the 
harems;  others  have  found  the  Turkish  and  other  women 
remarkably  happy,  and  quite  refined  in  their  tastes.  Con- 
siderable liberty  is  often  allowed  the  inmates  of  the  harem, 
but  they  must  always  go  out  closely  veiled  and  suitably 
attended. 

Har'ford,  county  of  Maryland,  bounded  on  the  N.  by 
Pennsylvania,  and  on  the  E,  and  S.  E.  by  the  Susquehanna 
and  Chesapeake  Bay.  Area,  480  square  miles.  The  sur- 
face and  soil  are  various,  but  highly  productive.  Cattle, 
grain,  wool,  fruit,  hay,  and  dairy  products  are  important 
staples.  There  are  some  manufactures  and  important  fish- 
eries. Iron,  chrome,  building-stone,  and  kaolin  are  found. 
The  county  is  traversed  by  the  Philadelphia  AVilmington 
and  Baltimore  R.  R.     Cap"  Belair.     Pop.  22,605. 

Harford^  tp.  and  post-v.  of  Cortland  co.,  N.  Y.,  on  the 
Southern  Central  R.  R.,  41  miles  S.  by  E.  of  Auburn.  It 
has  a  large  lumber-trade.     Pop.  997. 

Harford, tp.  and  post-v.  of  Susquehannaco.,  Pa.  P.  1595. 

Har'graves  (Edmund  Hammond),  b.  at  Gosport,  Eng- 
land, about  1815;  went  to  sea  at  an  early  age,  and  for  a 
time  was  settled  in  Australia  ;  subsequently  embarked  for 
California  (1849),  and  upon  his  arrival  at  the  gold-fields 
was  so  impressed  with  the  similarity  of  the  country  to  that 
he  had  just  left  that  on  his  return  he  entered  upon  explo- 
rations which  resulted  in  the  discovery  of  the  valuable 
gold-fields  of  Australia.  Disclosing  his  discovery  to  the 
colonial  secretary  at  Sydney,  he  was  subsequently  ap- 
pointed commissioner  of  crown-lands,  receiving  also  many 
valuable  testimonials,  among  which  was  a  grant  of  £10,000 
by  the  authorities  of  Xew  South  Wales:  in  1S54  he  re- 
turned to  England,  and  published  the  following  year  an 
account  of  his  discoveries,  entitled  Australia  and  its  Gold- 
Fields. 

Har'srreaves  (James),  inventor  of  a  carding-machine 
(1760),  and  of  the  spinning-jenny  (1764,  1767),  was  an  un- 
lettered hand-spinner  and  weaver,  b.  at  Stanhill,  near 
Blackburn.  England.  He  had  tried  in  vain  to  spin  several 
cotton  threads  at  one  and  the  same  time,  but  failed.  One 
day  his  little  child  overturned  his  spinning-wheel,  and  aa 
he  saw  the  spindle  revolving  vertically,  he  resolved  to  con- 
struct a  machine  with  several  vertical  spindles.  This 
proved  a  success,  and  was  kept  a  secret ;  but  his  neighbors, 
seeing  how  much  yarn  he  and  his  family  produceil,  broke 
into  the  house  and  destroyed  the  machine.  In  1778  ho 
went  to  Nottingham  and  set  up  as  a  machine-spinner,  but 
never  had  much  success.  He  got  a  patent  on  his  invention, 
but  it  was  set  aside  by  the  courts,  and  he  d.  (a  poor  man) 
Apr..  1778. 

Ha'ri-ka'ri  [Chinesefor  "happy  despatch'*], a  form  of 
suicide  performed  in  Japan  by  cutting  open  the  abdomen 
by  two  crosswise  cuts  with  the  sword.  Oflicials  who  are 
guilty  of  misdemeanors  arc  often  commanded  to  perform 
hari-kari.  If  they  comply,  their  children  inherit  the 
father's  property  and  position,  but  not  so  if  the  suicide 
has  taken  place  unbidden.  Persons  who  have  suffered  un- 
endurable aflfront,  which  cannot  otherwise  be  satisfied,  some- 
times accomplish  suicide  in  this  way. 

Har'in^ton  (Sir  John).  K.  B.,  b.  at  Kelston,  near 
j  Bath.  England,  1561,  son  of  John  Harington  (author  of 
the  excellent  Verses  viade  on  Isabella  Markha/ne]  by  an 
I  illegitimate  daughter  of  Henry  VIII.  Queen  Elizabeth 
stood  sponsor  at  his  christening,  and  he  studied  at  E^on 
I  and  Cambridge.  He  went  in  command  of  some  horse  to 
Ireland  with  Essex,  who  as  lord  lieutenant  knighted  him 
,  on  the  field,  to  the  great  dissatisfaction  of  Elizabeth,  who 
'  in  1596  excluded  Harington  from  court  on  account  of  the 
publication  of  his  Metamorphosis  of  Ajax,  a  poem.  The 
queen  had.  however,  a  great  liking  for  her  godson,  and 
soon  recalled  him.  James  I.  made  him  a  knight  of  the 
Bath  1603.  D.  1612.  His  other  chief  works  are  a  transla- 
tion of  Orlando  Furioso  (in  heroic  verse,  1591) :  Epigrams 
(1615) ;  The  Englishman's  Doctor  (1609) ;  History  of'PoUn- 
rfo;-,  etc.  (1651):  Briefe  View  of  the  State  of  the  Church  of 
England  (1653) ;  Kug,r  Antiquje  (with  memoir,  compiled  by 
Henry  Harington,  3  vols.,  1769-79). 

Hariri,  Al  [Arab.,  ''the  silk-mercer*'],  a  name  of  Abu 
Mohammed  al  K.tsiM.  b.  at  Bassora  in  1054.  Author  of 
Makajiiat  ("The  Assemblies"),  an  Arabian  classic  of  the 
first  importance,  written  in  prose  and  verse ;  also  of  Molhat- 
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al-Irab,  a  grammar,  and  Dorrat-al-Gawas  ("The  Diver's 
Poarl"),  a  treatise  on  the  Arabic  language,  anJ  other 
works.  D.  lU'I.  The  best  anil  coui]iletest  Euglisli  version 
is  that  of  I'rof.  Thomas  Chenery  of  Oxford  (ISO?).  Theo- 
dore Preston  of  Cambridge  (IS50)  translated  twcntj-of  the 
pieces.  The  spirited  free  translation  into  German  by  F. 
Iliickert  (IS26j  should  be  mentioned. 

Ilarivan'say  a  kind  of  epic  written  in  Sanscrit,  re- 
garded as  a  supplement  to  the  Mahtthhtlmt'i.  Its  critical 
character  is  not  high.  It  treats  of  \'ishnu  in  his  avatar 
as  Krishna,  of  cosmogony,  and  of  ancient  history. 

Ilar'ker  (Charles  G.),  b.  in  New  Jersey  Dec.  2,  1837; 
graduated  at  the  U.  S.  Military  Academy  July,  1858,  and 
entered  the  army  as  brevet  second  lieutenant  of  infantry, 
receiving  his  full  commission  aa  second  lieutenant  in  Sep- 
tember  following;  promoted  to  bo  first  lieutenant  May, 
18(51,  and  captain  Oct.,  ISSI.  Prior  to  the  civil  war  he 
served  on  froutier  duty,  and  on  the  outbreak  of  the  war 
was  assignecl  to  the  organization  and  drill  of  voluntc-rs  in 
Ohio;  in  Nov.,  ISGl,  he  was  appointed  colonel  (IJth  Ohio 
Vols.,  and  led  his  regiment  in  the  battle  of  ,-<hiloh  and  the 
subsequent  advance  upon  Corinth:  assigned  to  command 
of  a  brigade  in  June,  IStiL',  he  participated  in  the  battles  of 
Stone  Kiver  and  Chickamauga.  lie  was  appointed  brig- 
adier-general of  volunteers  Sept.  20.  ISCIi,  for  gallant  con- 
duct at  Chickamauga,  and  cngageil  at  the  battles  of  Mis- 
sionary Ridge,  llesaea,  Dallas,  and  Kenesaw  Mountain. 
In  the  latter  cngagemeut  he  fell,  at  the  head  of  his  com- 
manrl,  June  27.  IStU. 

Uarlc'nefss  (Wilium),  A.  M.,  LL.D.,  b.  in  Ecclefechan, 
Dumfriesshire,  Scotland,  Dec.  17,  1S:!7  :  graduated  at  Koch- 
ester  University,  N.  Y.,  in  1858,  and  was  appointed  pro- 
fessor of  mathematics  U.  S.  N.  Aug.  21.  lSfl:i.  Author  of 
several  astronomical  and  physical  papers  published  by  the 
U.  S.  naval  observatory  and  the  Smithsonian  Institution. 
Was  in  charge  of  U.  S.  Transit  of  Venus  expedition  in  1874, 
at  Hohart  Town,  Tasmania. 

Har'lan,  county  of  Kentucky,  bounded  on  the  S.  E.  by 
Virginia.  ,\rea,  COO  square  miles.  It  is  a  mountain-region, 
containing  beds  of  iron  ore  and  coal.  Corn  and  pork  are 
the  principal  agricultural  products.  There  are  extensive 
forests.     Cap.  Ilarlan.     Pop.  4115. 

Harlan,  county  in  the  W.  of  Nebraska,  bounded  on  the 
S.  by  Kansas.     It  is  drained  by  the  Republican  River  and 
its  branches,  and  is  a  fine  grazing  country.  Area,  570  square 
miles.     Cap.  .\lma.     Pop.  not  given  in  census  of  1870. 
Harlan,  tp.  of  Fayette  co.,  la.     Pop.  312. 
Harlan,  tp.  of  Pago  co.,  la.     Pop.  75G. 
Harlan,  post-v.  an  1  tp.,  cap.  of  Shelby  co.,  Ta.,  in  the 
beautiful  valley  of  the  Nishnab.atonn.  40  miles  N.  E.of  Oun- 
oil  Bluffs.    It  iias  2  churches,  a  gr.aded  school,  a  newspaper, 
a  large  flouring-mill,  and  a  hotel.      It  has  a  good  trade 
from  Iho  fine  agricultural  region  surrounding.     Pop.  of  v, 
128;  of  tp.  401).  A.  F.  IIoi.comd,  Fn.  "Record." 

Ilarlan,  post-v.,  county-scat  of  llarl.an  co.,  Ky. 
Harlan,  tp.  of  Warren  co.,  0.  Pop.  2390. 
Ilarlan  (James),  b.  in  Clarke  co..  111.,  Aug.  25,  1S20; 
graduated  at  Indiana  Asbury  University  1845;  became  a 
lawyer;  vupcrintendcnt of  puljlic  in;;truction  inlowalo47; 
president  of  Iowa  Wcslcyap  University  1853;  U.  S.  Sen- 
ator from  Iowa  1855-05;  secretary  of  tho  interior  1SC5- 
66;  again  U.  S.  Senator  1800-73. 

Ilarlan  (RicnARu),  M.  D.,  b.  in  Philadelpliia  Sept.  19, 
1790:  made  a  voyage  as  ship's  surgeon  to  Calcutta,  and  in 
1817  graduated  .M.  !>.,  and  became  a  practitioner  in  Phila- 
delphia, whence  in  1838  he  removed  to  New  Orleans,  La., 
where  he  d.  Sept.  30,  18  13.  lie  published  fuuun  Amcricami 
(1825);  Mcdicil  and  I'Injaii-iil  /^csTOre/ic*  (  1 835) ;  On  the 
QcnttH  S'llnmnndra  (1821);  Americtin  JlcrjK-lultit/y  (1827). 
Ilarlay,  ile  (.\ciiili.k),  b.  at  Paris  Mar.  7,  1530;  d. 
there  Oct.  21,  1010.  Appointed  first  president  of  tho  Parlia- 
ment, the  highest  judicial  court  in  France,  by  Henry  111. 
in  1582,  he  remained  faithful  to  him  during  tho  civil  war 
of  tho  League,  and  mndo  this  I'uritan-liko  answer  to 
those  who  threatened  him  :  "  It  is  a  great  pity  when  the 
servant  puts  his  master  out:  but  my  soul  beUuigs  to  (io<l, 
my  heart  to  the  king,  ami  my  Iiudy  is  in  the  hands  of  the 
wickeil ;  let  them  do  with  it  what  they  please."  He  was 
left  untouched  for  some  time,  but  was  tiirown  afterwards 
into  tho  liastile.  after  tho  surrender  of  Paris  to  Henry 
IV'..  who  maintained  Ilarlay  at  the  head  of  the  Purliii- 
ment.  He  used  his  power  to  counteract  the  manonivres 
of  tho  I'ltramontauc-s.  and  caused  tho  cutidemnation  of 
the  books  of  liellarmin  and  Mariana.  Author  of  /..i  Con- 
titnir  d'itrh'iinn,  1583.  He  was  very  witty,  and  tho  eolleotioh 
of  his  /nni»'Wntii  was  published  under  tho  title  of  Ifttrfrmm, 
Ilarlay  dc  Sancy  (N'udi.as),  b.  in  1540;  d.  in  1629, 
is  principally  known  as  having  been  tho  owner  of  tho  oolo- 


bratcd  diamond,  named  after  him  tho  Saney  diamond,  tho 
largest  in  Europe,  and  which  belonged  afterwards  to  the 
crown  of  France.  Ilarlay  de  Saucy  was  ambassador  and 
superintendent  of  finances  under  Henry  III.  and  Henry 
IV.  He  was  a  kind  of  free-thinker,  and  he  changed  his 
creed  so  often  that  the  famous  Protestant  writer  D'Au- 
bigng  published  about  him  a  bitter  satire  under  the  name 
of  C'lllitdic  Cnn/rtaiuH  of  Sattci/.  Felix  ArcAICXE. 

Har'Iccvillc,  tp.  of  Marion  co.,  S.  C.  Pop.  1314. 
Ilar'lt'iiin  C'ollcc'tion,  a  mass  of  MSS.  collected  by 
Robert  llarley,  earl  ot  Oxford  (1601-1724),  and  by  Ed- 
ward, his  son.  In  1723  it  was  jiurchascd  by  the  British 
government  for  £10,000,  and  tho  documents  arc  now  in  tho 
British  Museum.  There  are  some  8000  MSS.,  many  of 
them  of  very  great  value,  and  there  were  originally  above 
400,000  pamphlets.  Volumes  of  Iftirlt-iutt  MittcclliiHifv  have 
been  from  time  to  time  published,  being  com|)ilations  from 
the  collected  documents.  Harley's  printed  books  were  sold 
to  a  jirivate  person. 

Uar'lcin,  tp.  of  Stephenson  co.,  III.,  on  the  Illinois  Cen- 
tral R.  11.     Pop.  1243. 

Harlem,  tp.  and  post-v.  of  Winnebago  co.,  111.,  on  tho 
Chicago  and  North-western  R.  R.     Pop.  781. 

Harlf'm,that  part  of  New  York  City  above  100th  street, 
and  between  the  East  River  and  8th  avenue.  It  was  once 
a  distinct  corporation.  (See  New  York.) 

Harlem,  tp.  and  post-v.  of  Delaware  eo*,  0.  Pop.  1149. 
Har'lem  Riv'er,  the  channel  which  extends  northward 
from  the  East  River  at  Hell  (late,  forming  a  jiortion  of  tho 
eastern  boundary  of  Mauiinttau  Island,  ujion  which  New 
Y'ork  City  is  mainly  situated.  Harlem  Kiver  is,  through- 
out a  large  part  of  its  extent,  navigable  for  large  vessels. 
It  is  connected  with  the  Hudson  River  to  the  N.  by  tho 
Spuyten  Duyvil  Creek,  a  shallow  and  tortuous  passage. 

Harlem  Springs,  post-v.  of  Carroll  eo.,  0.,  is  tho 
seat  of  Har.cin  ."Springs  College. 

Har'lequin,  in  media-val  and  modern  pantomime,  tho 
lover  of  Coluuibinc,  and  her  protector  from  the  macbina- 
tious  of  Pantaloon  and  the  Clown.  He  wears  tight-litting 
garments  covered  with  spangles,  and  often  has  the  assist- 
ance of  good  fairies.  (Sco  PANTO.MniE.) 

HarleQiiin  Duck  ( ffititrionlcnfi  inrqitniue),  a  small  and 
very  beautiful  wild-duck  of  Northern  .Vorth  America,  rarely 
seen  in  Europe.  It  is  *ften  seen  swimming  in  rapids  and 
rough  waters.  Its  color  is  blackish,  but  it  is  finely  mottled 
with  other  colors. 

Harles  (Gottlieb  CiinisTopn.  or  Tueophilus  Chhis- 
Tui'ijoui's),  a  learned  bibliographer  and  classical  editor,  b. 
at  Culmbaeh  Juue  21,  1738;  studied  philology  in  the  Uni- 
versity of  Eriaugeu;  was  made  professor  of  Greek  and 
Hebrew  in  the  gymnasium  at  Coburg  17C5;  professor  of 
poetry  and  eloiiucuce  1770  in  tho  University  of  Erlangcu  ; 
in  1770  university  librarian:  and  in  1777  founded  tho 
philological  seminary.  Edited  with  notes  tho  I'liilm  of 
Aristophanes,  Aristotle's  I*nrtirn,  Cicero's  De  Oroforc  ami 
Veiriue  Oniiioiia,  Cornelius  Nepos,  Theocritus  Bion  and 
Moschus,  and  other  classic  authors.  Wrote  numerous  works 
on  Greek  and  Latin  literary  history  and  bibliograjiliy.  es- 
pecially [utrndnctio  in  fiintoriam  (Jrit-rir  iiitf/iuv  (2d  ed.,  2 
vols.,  Altenburg,  1792-95);  Siiji/iUmenIa  (2  vols.,  Jena, 
180  l-OG) ;  liitrnilnrlui  in  nullliam  lltcrnlnrir  /fo)imiin-(2d  ed., 
Leipsie,  1794);  lliri-i„r  nntili,,  Hi.  /torn.  (Leipsie,  17S9); 
Siiji/i/i-mi-nia  (completed  by  Kliigling,  3  vols..  Leipsie.  1799- 
1817);  published  also  Viiie  pliiloltniitrnm  (4  vols.,  Bremen, 
1704-72).  His  chief  work  was  the  new  and  cnlargeil  edition 
of  Fiibriril  llibliiilhrrn  liricca  (12  vols.  4to,  Hamburg.  1 790- 
18011).     D.Nov.  2,  1815.  11.  Drisi.er. 

Har'lcss,  von  (Gottlieb  CiiuisTorn  AnoLr).  D.  D.,  b. 
at  Nuremberg,  Bavaria,  Nov.  21,  1800;  studied  at  Erlan- 
gcn  and  Halle;  held  (1829-15)  a  theological  professorship 
at  Erlangcu,  and  afterwards  one  at  Leipsie;  and  in  1852 
became  au  ecclesiastical  couiioillor  to  the  Bavarian  govern- 
ment and  president  of  the  superior  consistory  of  JIunioh. 
.\uthorof  acommentarvon  ff/i/iMi'rtin  (1834  :  2d  ed.l858); 
n.„l,„iic(il  i:n,-<ivl„i,:rdi>l(\»"u);  ChriHian  i,V/i.'r»  ( 1812) ; 
.luruh  '/liihmc  tiiid  tlir  Mclicmltlt  (1870);  and  other  valu- 
able works. 

Ilarley  ( Uohert).     Reo  Oxior».  Earl  of. 
IInr'liiiK*'n,  town  of  tho  Netherlands,  in  Iho  provtnco 
of  Wisi  in.  slniid.  on  the  Zuyiler/.ee.     It  has  a  very  lively 
trade  with  ICiigluml.  especially  in  biiller.      Pop.  9908. 

Ilar'mar  (Gen.  Josiaii).  b.  at  I'hiladelidiia  in  17.^.1, 
where  he  was  educated:  in  1770  he  was  made  captain  1st 
Pennsvlviinia  regiment,  and  lieutenant-colonel  in  1777, 
which  eoniTunnd  he  relaimd  until  the  close  of  Iho  Revolu- 
tion, serving  with  lieu.  Wa-bington  in  his  campaigns 
1778-80;    in    Ib"    S.iulli    with    (Ji  n.  l!r. ■cue    1781-82;    bre- 
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vet  colonel  1st  U.  S.  regiment  17S;i;  in  1 7S4  was  selected 
to  bear  the  ratification  of  the  definitive  treaty  to  France, 
and  in  the  following  year  was  present  as  Indian  agent 
at  the  treaty  at  Fort  Mackintosh;  appointed  (Aug..  1784) 
lieutenant-colonel  of  infantry  under  the  Confederation; 
brevet  brigadier-general  by  resolution  of  Congress  1787, 
and  general-iu-chicf  of  the  army  Sept.  29,  1789,  which 
post  he  held  until  1792,  when  he  resigned.  Adjutant-gen- 
eral  of  Pennsylvania  1793-99.    D.  at  Philadelphia  Aug.  20, 

isi;j. 

Harmat'tan  [Arabic],  a  hot,  dry  wind  which  blows 
westward  from  the  Great  Desert  of  Africa.  It  is  of  the 
same  character  with  the  sirocco  of  the  Mediterranean,  but 
is  represented  as  more  severe  in  its  effects  upon  the  human 
system.     It  prevails  in  the  winter  months. 

Har'merj  post-v.  of  ^yashington  co..  0.,  in  Marietta 
tp.,  is  on  the  Ohio  River,  and  on  the  S.  side  of  the  navig- 
able Muskingum  River,  at  its  mouth,  opposite  Marietta. 
It  has  steamboat-building  and  manufactures  of  cooperage, 
iron,  brick,  and  other  goods.     Pop.  loll. 

Harmo'dius,  a  beautiful  youth  of  Athens,  who  was 
warmly  attached  to  a  citizen  named  Aristogiton,  his  re- 
mote kinsman,  both  belonging  to  the  (iejjhyra-i.  It  ap- 
pears that  Ilipparchus,  brother  of  the  tyrant  Ilippias,  de- 
sired to  sever  the  relationship  which  existed  between  the 
friends,  and  to  attach  Ilarmodius  to  himself,  and,  failing, 
put  repeated  insults  upou  the  two  friends.  Accordingly, 
they  determined  to  put  to  death  not  only  Hipparchus,  but 
his  brother  the  tyrant.  On  the  feast  of  the  great  Pana- 
thcnasa  (31-t  b.  c.)  Hipparchus  was  assaulted  and  slain,  but 
Harmodiuswas  at  once  killed  by  the  guai'ds.  Aristogiton, 
put  to  the  torture,  named  the  chief  friends  of  Ilij^pias  as 
his  accomplices,  and  they  were  accordingly  put  to  death. 
After  the  expulsion  of  llippias  (510  b.  r. ),  Ilarmodius  and 
Aristogiton  came  to  be  highly  honored  as  martyrs  for  the 
cause  of  liberty.  They  were,  however,  doubtless  quite  un- 
worthy of  the  immortality  which  their  supposed  patriotism 
has  conferred  upon  them. 

Har'mon,  post-tp.  of  Lee  co.,  111.,  8  miles  P.  W.  of 
Dixon.     Pop.  542. 

Harmon  (OscAn  F.),  b.  at  Wheatland,  N.  Y.,  May  31, 
1827:  studied  law.  and  in  1853  removed  to  Danville,  111., 
where  he  practised  his  profession  with  great  success.  In 
1862  he  was  appointed  colonel  125th  Illinois  Vols.,  which 
regiment  he  led  with  ability.  At  the  battlo  of  Kcncsaw 
Mountain,  Gen.  McCook  being  woiftided,  the  command  of 
the  brigade  fell  upon  Harmon,  and  while  at  the  head  of  his 
command  he  was  killed  June  27,  1864. 

Marmo'ilia,  the  fabled  daughter  of  Ares  and  Aphro- 
dite, or  of  Zeus  and  Electra,  and  wife  of  Cadmus.  She  is 
chiefly  remembered  for  the  fatal  necklace  which  her  hus- 
band bestowed  upou  her  on  her  wedding-day.  This  neck- 
lace brought  bad  luck  to  all  its  owners,  and  after  several 
generations  of  heirs  had  been  cursed  with  it,  it  was  dedi- 
cated to  Athena  in  her  temple  at  Delphi,  whence  it  was 
stolen  by  Phayllus  as  a  gift  for  his  paramour,  whom  it 
brought  to  utter  ruin. 

Hannon'ica,  a  musical  instrument  improved  by  Dr. 
Franklin  (but  known  long  before  his  time)  consisting  of  a 
series  of  revolving  glass  cups,  which  upon  being  pressed  by 
the  tip  of  the  finger  or  a  suitable  buw  give  forth  musical 
tones  of  a  peculiarly  fine  quality.  Though  much  admired, 
the  instrument  soon  passed  out  of  notice.  Various  har- 
monicas have  been  since  brought  forward.  The  "chemical 
harmonica  "  is  a  long,  straight,  open  tube  of  glass,  one  end 
of  which  is  held  over  a  flaming  jet  of  hydrogen.  A  musical 
sound  is  given  out,  varying  in  pitch  and  other  qualities 
with  the  proportions  of  the  tube.  The  phenomenon  is  caused 
by  a  series  of  minute  explosions  produced  by  the  burning 
gas,  which  communicate  a  vibration  to  the  tube. 

Harmon^ic  Mo'tion,  in  mechanics.  If  a  point  move 
uniformly  in  a  circle,  its  projection  on  any  diameter  changes 
by  a  simple  harmonic  motion.  If  a  planet  or  satellite,  mov- 
ing uniformly  in  a  circular  orbit  about  its  primary,  be 
viewed  from  a  very  distant  position  in  the  plane  of  its 
orbit,  it  will  appear  to  move  backward  and  forward  in  a 
straight  line  with  a  simple  harmonic  motion — e.  (/.  the  sat- 
ellites of  Jupiter  seen  from  the  earth.  Such  motion  as  we 
describe  is  approximately  that  of  the  simplest  species  of 
vibrations  of  a  sounding  body,  a  tuning-fork  or  pianoforte 
wire,  whence  the  name  :  it  is  also  that  of  the  various  media 
in  which  waves  of  sound,  light,  heat,  etc.  are  propagated, 
and  it  enters  extensively  into  the  theories  of  these  phe- 
nomena, as  well  as  into  those  of  astronomy  and  mechanics. 
The  amplitude  is  the  range  on  one  side  or  the  other  of  the 
middle  point  of  the  course.  The  argument  is  the  circular 
arc  described  by  the  projected  point,  and  measured  from 
any  arbitrary  fixed  point.  It  is  proportional  of  course  to 
the  time  measured  from  period  of  passage  through  that 


arbitrary  point.  The  distance  of  a  point  moving  with 
simple  harmonic  motion  from  the  middle  of  its  course  is  a 
simple  harmonic  function  of  tke  titne,  the  argument  of  which 
has  just  been  defined.  The  period  of  such  motion  is  the 
time  of  a  complete  course  to  and  fro.  The  jihasc  at  any 
instant  is  the  fraction  of  the  whole  period  elapsed  since  the 
moving  point  passed  through  its  middle  position  in  a  pos- 
itive direction.  The  epoch  is  the  time  from  the  era  of  reck- 
oning to  the  reaching  of  greatest  elongation,  in  the  direc- 
tion reckoned  as  positive,  from  its  mean  position  or  middle 
of  the  course.  (For  Harmonic  Analysis  ("spherical"), 
see  Laplace's  Coefficients.)  J.  G.  Barnard. 

Ilarmon'ic  Ra'tio,  in  mathematics.  "If  a  pencil  of 
four  right  lines  meeting  in  a  point  0,  be  intersected  by  a 
fifth  right  line  in  the  four  points  A,P,P',B,  then  the  ratio 

A  P  P' B 

'- is  constant,  no  matter  how  the  intersecting  line 

AP'.PB  ^ 

be  drawn."  This  ratio  is  called  the  anharmonic  ratio  of 
the  pencil;  and  if  it  be  ininus  unity,  it  is  a  harmonic  ratio 
and  the  pencil  is  a  harmonic  pencil.  In  this  case  the  angle 
A  0  li  will  be  divided  internally  and  externally  into  parts 
of  which  the  sines  are  in  the  same  ratio  ;  and  the  line  P'P 
will  be  harmonically  divided  by  the  points  A  and  B — one 
on  it  and  the  other  on  its  prolongation,  and  ^4  /?  is  a  har- 
monic mean  between  P'B  and  P B.  If  J?  is  at  an  infinite 
distance — that  is,  if  the  intersecting  line  be  ])arallcl  to  AB 
(and  the  pencil  harmonic) — P P'  is  bisected  at  the  point  A, 
The  division  of  a  musical  string  into  lengths  denoted  by 
the  reciprocals  of  the  numerical  series  1,  2,  3,  4,  5,  fi,  etc. 
produces  a  great  many  of  the  essential  sounds  of  our 
musical  system.  Hence,  such  a  progression,  or  more  gener- 
ally that  of  reciprocals  of  any  series  in  arithmetical  pro- 
gression, is  called  harmonic.  If  from  four  points  taken  on 
a  conic  section  a  pencil  be  drawn  to  any  variable  fifth  point 
of  the  curve,  the  anharmonic  ratio  of  the  pencil  thus  formed 
will  be  constant.  So,  too,  will  that  formed  by  the  four 
tangents  which  can  be  drawn  to  a  curve  of  the  3d  degree 
from  any  point  on  the  curve.  Hence,  it  may  be  inferred 
that  the  harmonic  and  anharmonic  jiroperties  of  conic  sec- 
tions admit  of  many  applications  in  the  theory  of  these 
curves,  and  form  an  important  branch  of  modern  geometry. 
The  name  "  anharmonic  "  is  due  to  Chasles.  (See  his  Hia- 
toire  de  Giometric;  also  Salmon's  Conic  Sections.) 

J.  G.  Barnard. 
Harmon'ics,  in  music,  certain  secondary  or  accessory 
sounds  which  are  given  out  by  sonorous  bodies,  besides  the 
principal  sound,  and  diflerent  from  it,  but  bearing  also  to 
such  sound  a  determinate  harmonic  relation.  It  is  prob- 
able that  no  musical  sound  is  absolutely  pure  and  simple, 
but  that  every  well-defined  sound  is  the  generator  or  root 
of  several  other  sounds,  which  are  more  or  less  audible  to 
our  ears.  A  single  string,  or  monochord,  produces  not 
only  its  own  proper  sound,  but  also  its  octave,  twelfth, 
fifteenth,  seventeenth,  nineteenth,  etc.,  or  the  sounds  bo- 
longing  to  one-half,  one-third,  one-fourth,  one-fifth,  one- 
sixth,  etc.  of  its  length.  These  secondary  sounds,  in  com- 
bination with  the  principal  one,  are  found  to  be  the  elements 
of  the  perfect  major-triad — i',  e.  the  root  or  fundamental 
tone — with  its  third  and  fifth,  or  their  octaves  and  double 
octaves.  A  musical  car  readily  detects  several  of  these  in 
the  sound  of  a  large  church-beli  (the  larger  the  better),  and 
these  harmonics  are  more  or  less  perfect  in  proportion  as 
the  bell  is  regularly  formed,  well  east,  free  from  cracks  or 
flaws,  and  of  uniform  density.  Sounding  bodies  not  only 
give  out  primary  tones  and  accompanying  harmonics  from 
their  own  substance,  but  also,  under  certain  conditions, 
induce  similar  sounds  in  other  bodies  within  reach  of  their 
vibrations.  A  string  vibrating  at  a  certain  rate — e.  g.  120 
times  in  a  second — will  by  "■sympathy"  cause  equivalent 
vibrations  in  another  contiguous  string  of  the  same  length, 
thickness,  and  tension,  and  will  also  excite  the  more  rapid 
vibrations  of  strings  tuned  to  sound  its  octaves,  thirds,  and 
fifths  ;  the  vibrations  or  undulations  on  which  sound  de- 
pends meeting,  coalescing,  or  touching  each  other  at  cer- 
tain regular  distances,  longer  or  shorter,  and  thus  produ- 
cing the  harmonic  intervals  just  named.  A  long-continued 
note  on  an  open  string  of  a  violin  will  thus  cause  vibrations 
in  the  corresponding  string  of  another  violin  hanging 
against  the  wall.  A  tuning-fork  forcibly  struck,  and  set 
on  the  sounding-board  of  a  pianoforte,  will  occasion  all  the 
strings  in  harmonic  relation  with  it  to  vibrate  in  sympathy. 
The  jarring  of  window-sashes,  the  jingling  of  glass  vessels, 
and  the  rattling  of  loose  articles  of  furniture,  when  musical 
notes  of  a  certain  pitch  (and  not  otherwise)  are  sounded, 
are  facts  easily  explainable  on  the  same  principle.  Tele- 
graph wires  also,  during  a  brisk  wind,  often  give  out  har- 
monic tones,  though  the  proper  sound  of  the  wire  is  in- 
audible. These  derived  or  sympathetic  vibrations  are,  in 
very  large  strings,  sensible  to  the  touch,  and  may  even  bo 
visible  to  the  eye  (especially  when  aided  by  a  magnifying- 
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glass),  though  the  sounds  produced  are  too  faint  to  bo  ap- 
preciated by  the  oar  when  the  experiment  is  eonfincd  to  a 
single  i^tring.  But  when  scvemt  firings  are  struck  siinul- 
tancou-l,v.  the  syinpathclic  vibrations  ut  a  hirge  number  of 
other  strings  contiguous  to  them  become  distinctly  audible 
to  any  c:ir  by  the  manifest  access  of  power  thus  given  to 
the  original  sound.  When  a  full  chord,  for  example,  is 
forcibly  struck  im  a  pianoforte,  with  thr  dnmpcrg  rained  by 
using  the  loud  pedal,  the  quantity  of  sound  produced  is 
much  greater  than  otherwise,  because,  the  strings  being 
now  alt  free,  every  octave,  fifth,  and  major  third,  with  their 
octaves  and  double  octaves,  throughout  the  whole  instru- 
ment, respond  by  sympathy  to  the  notes  actually  struck, 
and  the  gt-ncral  cfFoet  is  quite  sensible  to  the  ear.  Com- 
posers of  ])ianoforte  music  often  avail  themselves  of  this 
fact  when  they  wish  to  give  to  certain  chords  the  highest 
degree  of  force,  richness,  and  brilliance.  In  the  following 
example  the  chords  at  a  and  h  are  precisely  the  same,  but 
the  latter  will  far  exceed  the  former  in  power,  because  tlio 
use  of  the  pedal  on  each  note  sets  the  strings  free  to  con- 
tribute their  harmonics,  and  thus  to  intensify  the  notes 
under  the  lingers  : 

a  h 


mmmmm^m^ 


I  '  I 

In  the  large  pipes  of  an  organ  {chiefly  the  stopped  diap- 
ason and  bourdon)  the  harmonic  or  accessory  sounds  nro 
often  disagrci-ably  perceptible,  sometimes  causing  an  indis- 
tinctness! or  uncertainty  as  to  tlie  real  tonal  pitch  of  the 
pipe.  In  si'ch  cases  the  organist  hears  distinctly  the  har- 
nunic  fil'lh  or  twelfth,  while  the  proper  sound  of  the  pipo 
is  barely  appreciable.  A  pipe  may  also,  by  an  over  pres- 
sure of  wind,  be  made  to  sound  one  or  other  of  its  har- 
monics inMtcftd  of,  or  in  union  with,  its  own  proper  tone,  as 
in  Iho  quintaton  stop  of  German  organs,  where  the  pipes 
arc  so  ''overblown"  as  to  yield  a  piercing  quality  of  tone 
many  degrees  higher  than  that  proper  to  their  length  or 
capacity. 

Uiitfcr  harmonics,  or  those  below  the  natural  sound,  are 
frequently  heard  from  large  bells,  forming  a  booming  or 
deep  humming  sound.  It  has  also  been  found  that  two 
pipes  of  moderate  size,  under  certain  relations  of  length 
and  diameter,  if  sounded  simultaneously,  will  generate  a 
third  sound  far  deeper  than  their  own,  and  this  foreign 
sound  \vill  so  predominate  as  to  substitute  itself  for  the 
proper  sounds  uf  the  two  pipes.  Advantage  of  this  curious 
fact  has  been  taken  by  motlcrn  organ-builders,  in  obtaining 
from  two  pipes — r.  y.  one  of  them  eight  feet  long,  and  the 
other  only  about  five — a  derived  or  harmonic  tone  equivalent 
to  that  of  a  pipo  sixteen  feet  in  length,  thereby  economizing 
both  space  and  expense.  It  is  obvious  that  an  organ  of 
moderate  size  may  thus  bo  raadc  to  produce  tones  similar 
in  depth  to  those  for  which  pipes  of  the  largest  class  are 
commonly  reqiiireil.  AVilliam  Staunton. 

Ilnnnon'ic  Stops,  in  a  large  organ,  certain  stops  con- 
sisting of  two,  tliree,  four,  or  i.iore  ranks  of  pi|U'S,  tuned 
in  octaves,  double  o(!fa\'es,  and  double  or  triple  thirds  anil 
fiftlis  above  the  natural  pitch  of  the  keys.  Tiiese  are  the 
cornet,  sesquialtcra,  mixture,  furniture,  etc.;  but,  compre- 
hensively, the  term  may  also  incluile  those  stops  having 
only  a  Hingie  rank  of  pipes,  which  are  tvmed  in  third>, 
fifths,  and  their  oi-Iaves  above  the  ])iteh  represented  on  the 
keyboard.  These  latter  arc  known  as  "mutation  slops," 
among  which  are  the  quint,  twelfth,  tierce,  hirigot.  and  sev- 
eral others.  The  use  of  these  stops  is  not  only  to  a<M 
power  to  iho  '*  foundation  stops"  of  tho  instrument — i.  r. 
those  which  give  the  primary  or  tnir  sound  and  its  octaves 
— but  also  to  produce  clearness,  variety,  and  greater  or  less 
degrees  of  brilliance,  according  to  tho  character  and  require- 
ments of  the  music  under  perl'ormanee.  llt-nce,  these  stops 
are  found  in  largest  number  tm  tho  Ucyboaril  or  '*  manual  " 
designate<I  as  tlic  "great  organ,"  though  several  of  them 
have  place  also  on  tho  "  choir  organ,"  tho  **  awcll/*  and  the 
'•  pc^lal  organ." 

In  considering  tho  peculiar  eJfrriM  of  thoso  harmonic 
stops,  we  arrive  at  some  very  curii»us  and  niiigular  retulls, 
arising  from  tho  discovery  that  much  of  the  hound  pro- 
duced by  such  stops  must,  in  the  nature  of  things,  be  ut- 
terly discordant  and  cr»nlradicl<)ry  to  the  harmony  under 
perfornutnee  by  the  organist.  Taking  the  dtnpasons  as  the 
stanclard  (lieeause  tuned  to  the  true  and  nattinil  pitch),  it 
is  easy  to  understand  that  no  ill  cfTeets  of  this  kind  would 
onsuo  by  connecting  with  them  another  stop  {e.  <j.  Ihu  prin- 
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cipal).  sounding  simply  an  octave  higher,  or  still  another 
(tlie  fifteenth),  sounding  a  donhU  octave  above  each  note 
(m  the  keyboanl.  The  eflect  would  be  only  an  increase  of 
f*ircc  and  i>rillianey.  as  in  the  nd<lition  of  female  to  malo 
voices.  Itut  vs\\cx\  we  add  to  tho  diapason  such  a  stop  as 
the  twelfth,  which  makes  a  perfect  fifth  (in  the  octavo 
above)  to  cverjf  note  under  the  organist's  fingers,  we  per- 
ceive that  contradictory  elements  are  now  introduced,  and 
more  or  less  of  discord  must  inevitably  be  tho  result.  To 
a  person  not  familiar  with  the  organ,  it  seems  incredible 
that  a  stop  whose  pipes  are  tuned  a  fifth  or  double  fifth 
above  the  proper  pitch  should  be  admissible,  inasmuch  as 
such  a  stop  must  necessarily  deliver  in  the  key  of  the  ditin- 
hiaut  that  which  the  organist  plays  in  the  tojiic  or  proper 
key. 

Tho  natural  conclusion  from  this  would  be,  that  an  organ 
provided  with  mutation  and  compound  stops  must  be  Iho 
most  discordant  of  all  instruments  ;  anil  yet  it  is  a  known 
fact  that  these  very  stops  contribute  largely  to  the  richness, 
majesty,  and  roundness  of  "i^ure  organ-tones.  Kxpcricnco 
proves  that  in  their  absence  the  diapasons,  with  mere  du- 
plicates in  unison,  octaves,  and  double  octaves  (as  tho 
principal,  fifteenth,  twenty-second,  etc.),  yield  but  a  thin, 
meagre,  and  disagreeably  harsh  quality  of  tone — a  tone 
unsatisfactory  to  the  ear  for  want  of  an  infusion  of  some 
other  element  to  give  it  substance  ami  bo<ly.  The  expla- 
nation of  tlie  enriching  eflect  of  the  twelfth,  tierce,  scsqui- 
altera,  ancl  similar  stops,  though  seemingly  diflieult,  is  not 
so  in  re.'ility.  as  it  is  nothing  more  than  the  carrying  out 
of  the  laws  of  hnrntnuicify  by  applying  them  to  each  indi- 
vidual note  on  the  keyboard  <»f  the  organ.  (See  Harmo- 
nics.) As  a  sounding  body  naturally  gives  forth  not  only 
its  own  ])roper  tone,  but  also  several  necesj^ory  sc)unds  (as 
the  8th,  iL'th.  I.jth.  17th.  etc.),  so  the  organ-bnilder  seeks 
to  strengthen  the  diapasons  and  other  "  foundation  stops" 
by  aildiug  to  tbetn  certain  other  stops  or  ranks  of  pipes, 
which  are  tuned  (not  as  duplicates,  but)  in  iinifntlon 
nf  the  hiwmunxc  or  ttcrundary  eoninln  which  are  already 
faintly  produced  by  the  standard  or  fundamental  stops. 
lOaeh  note  of  a  complete  r>rgan,  therefore,  carries  and  ex- 
hibits all  these  harmonic  elements  in  their  perfection; 
and  the  ordinary  ear  recognizes  nnt  the  icrcrtil  voiiHtitiirnta 
of  the  soumi,  bnt  the  whole  blended  together  in  unity,  as  if 
proiluccd  by  a  single  pipe.  Hence  it  is  that  in  playing  a 
scale  movement  on  the  full  organ  the  consecutive  fifths  and 
major  thirds  of  the  mutation  and  compoumi  stops  arc  not 
oflensively  apparent;  and  even  in  full  chords  the  clashing 
of  contradictory  harmonics  with  their  primaries  is  over- 
borne and  neutralized  by  tho  greater  power  of  the  stops 
souniling  tho  root-tones,  with  octaves  and  double  octaves 
superiulded,  and  coming  in  the  mime  reijinn  n  iih  the  bar- 
monies.  Bad  efi'ects  can  ensue  only  whui  harmonic  stojis 
are  drawn  without  those  stops  which  are  their  foundation 
or  correctives,  as  when  we  use  the  scsf^nialicrn,  etc.  without 
the  diapasons,  principal,  and  firteenfli,  at  the  least,  as  ibo 
basis  from  which  they  spring  and  the  source  of  their 
meaning.  AVilmam  Staunton. 

Hnr'monistf  in  music,  one  who  is  familiar  with  the 
principles  and  laws  of  musical  harmony  ;  more  ])opularly, 
one  who,  in  adtliliim  to  a  theoretical  acquaintance  with 
harmony,  is  also  a  practical  composer  or  arranger  of  music. 
There  are  many  harmonists  who  are  not  composers,  as  thero 
are  many  composers  who  arc  very  indiftcrcuL  harmonists. 

Ilnr'monistH,  the  followers  of  tieorgo  Uapp  (1770- 
1HI7I.  a  <Jertnan  of  Wurteniberg,  who,  believing  that  he 
was  divinely  called  to  restore  (.'hrislianily  to  its  primitive 
purify,  organized  a  conmuinity  which  held  their  goods  in 
eominon.  Disturbed  by  the  authorities,  they  removed  in 
lSlt;{  to  the  U.  S.;  settled  in  ISU:»  at  Harmony.  Huller  co., 
I'a..  and  removed  in  IN1;'»  to  New  Harmony,  Ind.,  which 
in  IBL'l  they  sold  to  Kobert  Owen.  They  then  removed  to 
Kconomy,  i'a.,  17  miles  N.  W.  of  Pittsburg.  They  own 
;ir)00  acres  of  land,  and  havo  important  manufactures. 
They  do  not  nmrry,  load  strictly  moral  livca,  and  number 
some  l.ilMI  persons. 

Ilnr'inony  [(Jr.  apuovia,  a  "ritting"  together,  from  ip- 
tin^ui,  to  "join  "].  Music  is  commonly  viewed  as  consisting 
of  melody  and  harmony,  llie  former  being  a  varied  mrrrn- 
ninit  of  single  or  simple  tones,  and  the  latter  the  union  of 
two  or  more  such  melo<licM,  or  Iho  combination  of  several 
tones  in  one  Miinnltfiinou*  utteraneo  in  accordance  with  cer- 
tain regulati?ig  principles.  Harmony,  as  now  understood 
and  practised,  is  a  science  of  eouiparatively  modern  times, 
having  risen  from  its  rudest  form  to  its  present  perfection 
wilbin  the  hist  three  or  four  centuries.  There  is  no  evidence 
that  the  ancients  bad  any  ac(iuainlance  with  the  laws  indi- 
cating Ihe  rebilions  of  combined  nuisieiil  sounds,  or  any 
conception  of  the  rich  and  beautiful  effects  resulting  from 
those  combinations  under  scientific  and  n'Hihelic  treatment. 
Tho  apeoulatiotis  of  Urock  writers  concerning  tho  origin, 
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relations,  and  proportions  of  intervals,  and  their  theory  of 
the  diatonic,  chromatic,  and  enharmonic  genera,  contributed 
nothing  of  consequence  to  the  development  of  harmony,  and 
possibly  as  little  to  the  improvement  of  melody.  It  is  also 
very  certain  that  for  the  discovery  and  cultivation  of  har- 
mony all  abstruse  and  independent  reasoning  is  fruitless 
in  the  absence  of  instruments  of  such  compass,  perfection, 
and  regularity  of  scale  as  are  requisite  for  the  production, 
adjustment,  and  testing  of  chords  in  their  great  variety  of 
relation  and  form.  Ancient  instruments,  however  elegant 
in  figure  and  rich  in  workmanship,  were  of  very  limited 
range,  and  too  imperfect  and  defective  in  their  scales  to 
suggest  even  the  first  principles  of  regular  harmony.  It  is 
capable  of  proof  that  contrapuntal  science  made  little  ad- 
vance till  the  invention  of  the  more  ])erfcct  classes  of  in- 
struments, such  as  the  keyed  organ  and  the  precursors  of 
tho  harpsichord  and  pianoforte.  When  these  instruments 
came  into  existence  it  became  possible,  for  the  first  time, 
to  reduce  to  experiment  and  proof  all  kinds  of  musical 
combinations,  and  to  deduce  from  actual  test  some  funda- 
mental rules  on  whic-h  chords  might  bo  classified,  and  their 
progressions  determined  in  an  orderly  and  seientifio  manner. 
Even  as  late  as  the  eleventh  century  we  find  that  the  music 
of  the  Church — chiefly  Gregorian  plain-song — was  but  a 
simple  melody,  more  or  less  inflected,  without  any  accom- 
panying harmony,  except  such  as  might  be  supplied  by  a 
rude  and  arbitrary  use  of  occasional  octaves,  fifths,  and 
fourths.  It  is  questionable,  indeed,  whether  even  tho  term 
"melody,"  as  now  understood,  can  with  justice  ho  apjilicd 
to  those  successions  of  notes  which  seem  to  us  so  liald  and 
unmeaning,  but  which,  nevertheless,  constituted  what  our 
forefathers  regarded  as  **  music,"  and  extolled  as  consonant 
with  their  own  ideas  of  perfection.  Of  the  music  of  that 
age  Dr.  Burney  gives  some  curious  relics,  which  will  illus- 
trate what  we  have  here  said.  "  Guido,"  ho  remarks, 
'"speaks  of  dlaphnuia,  which  means  discant,  or,  as  he  calls 
it,  '  organ  urn.'  This  consisted  in  singing  a  part  undrr  tho 
plain-song  or  chant.  Some  used  on]y  fourths  for  this  yiur- 
pose,  but  it  was  allowable  to  double  either  the  plain-song 
or  the  *organum'  by  octaves  ad  libituin."  The  following 
is  an  example  quoted  from  Guido  by  Dr.  Burney.  For 
greater  convenience  we  give  it  in  modern  notation;  and 
the  reader  will  be  able  to  judge  of  the  condition  of  musical 
science  and  sensibility  at  a  time  when  so  hideous  a  succes- 
sion of  fourths,  fifths,  and  octaves  could  be  tolerated  in  di- 
vine service  or  anywhere  else  : 
Ex.  1. 


\$ 


=F^ 


S=^ 


F 


By  such  writing,  Guido,  though  learned  enough  in  such 

matters  as  tetrachords  and  the  ordinary  plaiu-song,  proves 
himself  ignorant  of  the  simplest  principles  of  counterpoint, 
and  utterly  insensible  to  the  pain  created  by  such  semi- 
barbarous  attempts  at  harmony.  Guido,  however,  im- 
proved upon  this,  as  we  have  reason  to  infer  from  later 
gpecimcns  as  given  in  his  Microlojus,  of  which  the  follow- 
ing is  one : 
Ex.2. 
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In  all  the  examples  extant  of  that  age  the  same  wretched 
poverty  of  thought  appears.  The  writers  of  music  were 
groping  in  the  dark,  without  rule,  and  without  any  ap- 
parent inward  feeling  to  indicate  the  direction  which  su(;h 
rule  should  take.  Some  ideas  they  had  about  simple  inter- 
vals, but  none  concerning  their  use  and  relations.  Fourths, 
fifths,  and  sixths  succeed  each  other  without  order  or  rea- 
son; and  it  is  remarkable  that  the  fourth  seems  to  have 
been  a  rather  favorite  interval.  What  further  advances 
the  musicians  of  that  jieriod  made  it  is  not  easy  to  deter- 
mine, but  it  is  inconceivable  that  cither  Guido  or  his  fel- 


low-laborers ever  produced  anything  which  modern  ears 
would  tolerate,  except  for  the  satisfaction  of  a  not  unrea- 
sonable curiosity. 

The  first  attempts  at  harmony  seem  to  have  been  in  the 
line  of  extemporizing  a  secondary  part  to  any  well-known 
melody,  by  running  under  it  a  parallel  train  of  notes  in 
fourths,  fifths,  or  c»etaves  (as  is  ol"ten  done  by  ignorant 
people  at  the  present  day).  For  the  sake  of  variety,  as  in 
the  last  example,  the  accompanying  part  would  sometimea 
form  a  kind  of  ground-bass,  not  following  the  movement 
of  the  melody,  and  ending  with  a  clumsily-formed  cadence. 
This  two-part  or  '*  double  singing,"  as  it  was  called,  was 
common  in  the  twelfth  century,  and  even  earlier.  The 
constant  hearing  of  the  ecclesiastical  chant  rendered  that 
chant  familiar  to  the  people,  and  its  scales  and  inflections 
had  a  general  influence  over  the  style  even  of  the  secular 
songs  of  that  day.  By  a  kind  of  natural  instinct,  some  di- 
versity would  be  sought  by  those  who  were  weary  of  a  dry 
uniformity  of  song  either  in  the  church  or  the  field,  and 
with  very  little  effort  one  singer  might  invent  a  free  and 
artless  under-strain  to  enliven  or  improve  upon  the  song 
of  his  companion  and  neighbor.  It  is  said  that  even  at  the 
present  day  the  peasantry  of  Wales  "  may  commonly  be 
heard  singing  unwritten  three-part  music."  And  "the 
Rev.  Sir  Frederick  A.  G.  Ouseley  has  recently  shown  that 
the  untaught  practice  of  extempore  part-singing  prevails 
among  the  Russian  peasantry;  and  there  is  jdentiful  au- 
thority for  the  assertion  that  this  exists  in  all  Northern 
lands,  and  has  existed  since  the  utmost  range  of  man's 
memory  or  its  records."  This  part-singing  was  also  much 
favored  and  promoted  in  and  after  the  twelfth  century  by 
the  facility  which  the  organs  then  coming  into  useafl"orded 
for  sounding  two  or  more  notes  at  once.  The  ear  was  thus 
in  somo  degree  trained  to  i)erceive  the  effect  of  perfect  and 
imperfect  intervals,  and  very  gradually  some  rules  were 
arrived  at  to  regulate  their  succession.  Some  evidences  of 
such  improvement  are  discernible  at  this  era,  as  will  ap- 
pear from  the  following  harmonies  of  Marchetto  da  Padova : 
Ex.3. 

The  organs  of  that  age,  however,  though  important  as  sug- 
ijentivc  of  harmony,  were  of  small  dimensions  and  of  clumsy 
construction,  containing  hut  an  octave  or  two  of  pipes,  £uf- 
fioicntly  harsh  and  noisy  to  be  heard  at  a  great  distance, 
and  played  by  keys  requiring  the  force  of  the  hand  rather 
than  the  mere  pressure  of  the  fingers.  But  by  the  end  of 
the  fourteenth  century  these  instruments  had  reached  a  far 
higher  degree  of  perfection,  having  regular  keyboards, 
numerous  stops,  and  a  compass  of  several  octaves  with  the 
semitones.  In  consequence  of  this,  a  new  stimulus  was 
given  to  the  study  of  harmonious  combinations  and  pro- 
gressions, but  still  the  advance  in  this  direction  continued 
to  be  slow  and  uncertain.  Even  as  late  as  the  middle  of 
the  fourteenth  century,  according  to  the  statement  of  Dr. 
Burney,  "  the  rules  in  use  were  of  the  rudest  kind,  and  tho 
ordinary  ear  in  church  service  was  not  off'endcd,  probably, 
by  any  number  of  fifths  and  octaves  in  succession."  From 
this  to  the  time  when  Palestrina  flourished  (b.  1529;  d, 
1594)  was  a  period  when  counterpoint  was  first  successfully 
developed,  its  true  principles  discovered,  carefully  applied, 
and  cast  into  a  scientific  form.  The  works  of  that  renowned 
writer,  though  deficient  in  melody  and  the  elegance  and 
refined  sentiment  of  modern  music,  abound  with  proofs  of 
a  profound  acquaintance  with  counterpoint,  even  in  its 
most  subtle  and  intricate  departments,  and  of  wonderful 
skill  in  the  most  elaborate  kinds  of  composition.  Of  the 
steps  by  which  this  great  advance  was  reached,  through  a 
period  of  two  centuries  before  Palestrina — an  advance 
comparatively  sudden,  after  more  than  4000  years  of  almost 
total  darkness  on  the  subject  of  musical  science — we  have 
no  full  and  accurate  account.  But  it  is  certain  that  within 
that  time  the  leading  principles  of  harmony  had  been  dis- 
covered, and  applied  with  singular  unanimity;  composi- 
tions showing  an  exact  knowledge  of  counterpoint  had 
been  produced;  and  already  the  nature  and  structure  of 
ftigne  and  canon  had  become  familiar  to  musical  writers. 

The  masters  of  the  sixteenth  and  seventeenth  centuries 
appear  to  little  advantage  as  originators  or  students  of 
melody,  but  their  devotion  to  hnnnonif,  even  in  the  most 
abstruse  forms  of  canon,  fugue,  imitation,  musical  enigmas, 
etc..  was  all-absorbing,  and  almost  marvellous  in  its  re- 
sults. Their  successors,  however,  with  less  pedantry  and 
more  regard  for  the  beautiful  and  imaginative,  advanced 
the  art  by  adding  to  their  studies  the  cultivation  of  this 
further  department  of  melody.  And  thus  was  completed 
the  labor  of  centuries,  by  bringing  into  combination  all  tho 
resources  of  pure  harnmn}/,  and  the  glowing  beauty  and 
deep  expressiveness  of  its  mchtdiowt  cinDiterpart. 

When  we  bring  these  two  great  elements  of  music  Into 
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comparison,  it  will  bo  fouDcl  that  harmony  has  a  certain 
controlling  power  over  melody — ''■  <.  the  sciitiment  or  men- 
tal effect  of  a  given  melody  is  largely  dependent  on  the 
harmony  affixed  to  it.  A  change  of  the  harmony,  either 
within  the  same  key  or  by  digression  into  anotlier  key  or 
mode,  may  alter  and  even  reverse  tlio  whole  drift  and  spirit 
of  a  melody.  Thus,  without  the  variation  of  a  single  note, 
the  character  of  a  given  melody  may  be  alternately  joyful, 
sad,  or  otherwise,  according  to  the  relations  impre.-ffcd  upon 
it  by  diversified  and  skilful  harmony.  The  following  ex- 
ample will  be  sufficient  to  show  how  an  air  may  be  affected 
in  sentiment  by  changes  in  tbo  quality  of  itfl  accompani- 
ment: 

Ex.4. 
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Very  plain  and  even  unmeaning  melodies  may  also  bo  im- 
pressed \vith  a  now  beauty  by  the  sole  effect  of  a  pleasing 
accompaniment.  In  the  following  example  this  is  illus- 
trated, tile  refined  harmony  at  h  giving  the  melody  a  far 
higher  interest  than  it  could  have  under  the  common  treat- 
ment, as  shown  at  «  : 


Ex.  5. 
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Henee  it  is  that,  as  a  general  rule,  the  mind  of  a  com- 
poser naturally  assoeiatcM  some  definite  harmony  with  his 
conception  of  a  ni'W  melody.  Whether  conscious  of  it  or 
not,  certain  harmonious  forms  and  progressions,  key-re- 
lations, modulations,  and  even  particularities  of  counter- 
point, arc  in  the  background  of  his  thoughts,  and  quietly 
determine  tlio  spirit  and  significance  of  the  melodic  strain. 
And  for  this  reason  it  liecomes  impossible  to  have  a  just 
ooncnjition  of  the  sentiment  intended  to  bo  expressed  by  a 
given  melody  till  we  see  or  hcartho  very  harmony  in  uliicb 
it  was  invested  by  the  eomiioser. 

There  is  one  aspect  also  m  which  iiffoi/i/  may  bo  viewed 
as  holding  a  similar  ilirective  inlluenee  over /u/rmoin/,  or  at 
least  the  power  of  conferring  beauty  on  musses  of  chorcls 
which  would  otherwise  bo  void  of  color  and  expression.  A 
series  of  chords,  f|uilo  regular  in  progression,  may  easily 
bo  written  in  which  tbo  ear  detects  nothing  attractive  or 
descriptive  of  any  jiceuliar  line  of  thought  and  feeling — 
such,  fur  instance,  as  the  following: 


I:x.  0. 


^z-=t- 


S ^_:;^ 


1 


and  these  naked  chords  will  acquire  a  meaning  and  connec- 
tion which  the  ear  recognizes  at  once,  though  due  entirely 
to  the  suggestions  of  the  melody.  Sec  this  illustrated  iti 
Ex.  7: 


But  let  a  distinctly  marked  and  flowing  melody  be  added, 


This  office  of  melody,  as  an  element  capable  of  throwing 
an  air  of  ideal  beauty  over  a  train  of  dull  and  apparently 
aimless  harmonics,  is  often  lost  sight  of  by  young  com- 
posers. The  charm  of  chromatic  and  involved  masses  of 
chords  oliscures  their  sense  of  design,  outline,  rhythm,  and 
breadth  and  symmetry  of  structure.  And  for  this  reason 
their  early  compositions  are  often  overlaid  and  deformed 
with  crude  attempts  at  what  they  regard  as  "scientific" 
harmony,  a  supertiuity  of  dissonant  combinations  and  ex- 
travagant transitions  into  remote  keys.  Harmony  may 
thus  be  abused  till  it  becomes  unmeaning  and  tiresome, 
like  patches  of  color  thrown  at  random  on  canvas,  with 
an  absence  of  all  distinctly  marked  objects  and  graceful 
forms. 

The  various  schools  of  harmony,  German,  Italian,  French, 
and  English,  while  dift'cring  much  in  matters  of  detail  in 
the  classification  of  chords,  the  nomenclature  of  their  re- 
spective systems,  and  their  mode  of  analyzing  and  explain- 
ing certain  combinations  and  progressions,  agree,  notwith- 
standing, in  the  leading  principles  of  contrapuntal  science. 
The  position  that  all  musical  harmony  is  an  outgrowth  of 
two  fundamental  chords  with  their  inversions,  supple- 
mented by  a  few  anomalous  chords  and  musical  idioms,  is 
very  generally  received,  as  simpler  and  more  satisfactory 
than  the  cumbrous  systems  which  have  become  antiquated 
by  the  advances  of  modern  art. 

Into  the  systematic  treatment  of  harmony  as  a  science 
we  shall  not  enter  in  the  ])resent  article,  as  our  design  has 
been  only  to  give  such  a  general  and  historical  view  of  tho 
subject  as  might  prepare  the  way  for  a  full  discussion  un- 
der the  head  of  Mi'sic  (which  see).      William  Staunton. 

HarmonVf  tp.  of  Hancock  co..  111.     Pop.  1457. 

HarmonVf  p<>st-v.  of  Van  Uuren  tp..  Clay  co..  Ind..  on 
the  St.  Louis  Vandalia  Terro  Haute  and  Indianapolis  K.  U. 
Pop.  M7. 

Harmony,  tp.  of  Posey  co.,  Ind.     Pop.  2231. 

Harmony,  tp.  of  Union  co.,  Ind.     Pop.  734. 

Ilarmitny,  jiost-tp.  of  Somerset  co.,  Me.,  25  miles  N". 
by  K.  of  Norridgewock.     Pop.  978. 

Harmony,  tp.  of  Caroline  co.,  Md.     Pop.  2527. 

Harmony,  post-tp.  of  Fillmore  co.,  Minn.      Pop.  S90. 

Harmony,  jiost-tp.  of  Washington  co.,  Mo.  Pop.  14S5. 

Harmony,  jiosttp.  of  M'arren  co.,  N.  J.     Pop.  I-I05. 

Harmony,  post  tp.  of  Chautauqua  co.,  N.  V..  bounded 
on  the  N.  K.  by  Chautauqua  Lake.  It  has  10  churches, 
several  manufacturing  villages,  and  fine  sandstone-quarries, 
and  is  traversed  bv  the  Atlantic  and  Great  Western  U.  U. 
Pop.  HIIC. 

Harmony,  tp.  of  Clark  co.,  0.     Pop.  1821. 

Harmony,  tp.  of  Morrow  eo.,  0.     Pop.  773. 

Harmony,  tp.  of  Beaver  eo..  Pa.,  on  tho  right  (E.) 
biiiik  oi  ihe  Ohi«)  River.  It  contains  Economy,  an  abode 
of  III."  Harmonists,  followers  of  George  Kapp.      Pop.  -JL*:.. 

Harmony,  post-b.  of  Jackson  tp.,  Butler  co.,  Pa.  It 
was  once  an  aliode  of  the  Harmonists.     Pop.  414. 

Harmony,  tp.  of  Forest  co..  Pa.,  in  tho  oil-region,  and 
on  the  W.  liank  of  the  Allegheny  River.     Pop.  1220. 

Harmony,  tp.  of  Sus(|uehanna  co..  Pa.     Pop.  1212. 

Harmony,  tp.  of  Clarendon  co.,  S.  C.     Pop.  4S0. 

Harinony,  tp.  of  Rock  co.,  WiH.     Pop.  1214. 

Harmony,  post-lp.  of  Vernon  co.,  Wis.     Pop.  781. 

Harmony  {Oavio  B.).  V.  S.  N..  b.  Pept.  .1.  18.32.  In 
Easton,  Pa. ;  entered  the  navy  as  a  midshipman  Apr.  7, 
1817;  hocame  a  jiasted  midshipman  in  IS.^3,  a  lieutenant 
in  1855,  a  lieulenanl-eoinmandir  in  isr)2.  a  commander  in 
ISrtfl;  served  on  b.ianl  the  Iroquois  at  (he  passage  of  Forts 
Jackson  an<l  St.  Philip  and  capture  of  New  Orleans,  and 
in  many  severe  engagements  with  the  batteries  at  Virks- 
burg  and  (irand  Gulf:  was  executive  officer  of  the  iron-eind 
Nahant  in  the  first  attack  upon  Fort  Sumter,  Apr.  7.  I8rt3, 
anrl  in  the  engagement  with  the  ram  Atlanta.  June  17,  lsr>3; 
is  honorably  mentioned  in  the  reports  of  Corns.  Do  Camp, 
Palmer,  and  Downs.  FoxilALL  A.  I'aiikku. 
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HARMONY   OF  THE  GOSPELS— HARNETT. 


Harmony  of  the  Gospels.  There  being  four  sepa- 
rate narratives  of  the  life  of  our  Lord.  Christians  from  the 
earliest  times  have  attempted  to  arrange  them  in  such  a 
way  as  to  present  at  one  view  all  their  facts  and  teachings. 
The  earliest  efforts  to  accomplish  this  have  pcrislicd,  but 
ap])car  to  have  been  of  the  nature  of"  a  di>jte>iHnron,  or  a 
continuous  narrative  embracing  all  that  is  contained  in  the 
four  Gospels,  rather  than  of  a  "  harmony,"  strictly  so  called. 
Tatian  (about  A.  d.  170)  prepared  such  a  work,  of  which  a 
spuriuu*  Latin  translation  still  exists.  In  the  earlier  part 
of  tlie  third  century,  Ammonius  of  Alexandria  prepared  a 
harmony,  traces  of  which  remain  in  the  so-called  Aminanhm 
Sections,  combined  with  the  Canous  of  Eusebius.  These  are 
of  great  importance,  having  been  placed  in  the  margin  of 
nearly  fill  manuscrij)ts  of  the  Gospels  since  the  middle  of 
the  fourth  century.  They  are  simply  tables  of  reference  by 
which  may  bo  found  any  passage  in  one  Gospel  cither  par- 
allel or  similar  to  a  passage  in  one  or  more  of  the  others. 
Each  Gospel  is  divided  into  sections;  the  sections  of  St. 
Matthew  being  arranged  in  a  column  in  the  order  of  their 
numbers,  the  numbers  of  the  sections  corresponding  to  this 
in  the  other  Gospels  arc  placed  opposite.  Thus,  the  first 
table,  or  canon,  is  formed  of  parallel  passages  in  the  four 
Go.^pels.  There  are  ten  such  canons,  containing  the  par- 
allel passages  in  three  Gospels,  in  two,  and  those  found 
only  in  one.  In  the  margins  of  raanus ?ri]it^  the  number 
of  the  section  is  written  above,  and  that  of  the  canon  by 
which  the  similar  passages  may  be  found,  below  in  the  form 
of  a  fraction.  Since  Eusebius  every  ago  has  abounded  in 
harmonics  constructed  on  a  variety  of  principles. 

On  the  most  cursory  examination  of  the  Gosjiels  it  is  plain 
that  the  same  events  are  not  related  in  theui  all  in  the  same 
oriler.  Some  of  them,  at  least,  must  have  arranged  the  de- 
tails of  the  narrative  on  some  other  principle  than  that  of 
chronological  sequence.  It  is  generally  agreed  that  St. 
John,  who  gives  minute  notes  of  time,  has  carefully  ob- 
served the  chronological  order  of  the  history  ;  but  com- 
paratively few  facts  are  common  to  this  Gospel  and  (he 
others.  A?.^uming  in  regard  to  these  points  the  order  of 
St.  John,  how  shall  the  remaining  events  be  grouped  around 
tham?  St.  Luke,  in  his  introduction  (i.  .3),  expresses  his 
purpose  to  write  "  in  ord?r.''  Does  this  mean  in  chrono- 
logical order?  Some  harmonists,  and  among  them  Tiseh- 
endorf,  have  so  understood  it;  but  on  examining  the  index 
of  his  Si/nnpttis  Ecfniycltca  it  is  plain  that  he  has  found 
himself  obliged  to  disturb  the  order  of  St.  Luko  quite  as 
much  as  is  ordinarily  done.  It  seems  more  probable  that 
St.  Lulie's  "in  order  "  is  equivalent  to  "systematically." 
Ho  is  rcmariiable  for  relating  each  event  and  discourse  in 
careful  connection  with  the  circumstances  under  which  it 
occurred:  but  it  would  be  impossible  to  observe  the  order 
of  St.  Luke  without  violating  that  of  all  the  other  Evange- 
lists, and  at  the  same  time,  what  would  scorn  to  be  the  most 
prob:i))lc  su^ceision  of  events.  The  same  things  may  be 
said  with  oven  more  force  of  the  first  Gospel;  indeed,  it  is 
soon  evident  to  the  student  that  cxa^t  chronological  order 
was  no  p.art  of  the  purpose  of  St.  Matthew.  St.  Mark  re- 
mains; and  on  comparing  the  points  common  to  him  and 
to  St.  John,  it  will  be  found  that  they  exactly  agree.  On 
further  arranging  events  in  what  seemed  on  the  whole  the 
most  probable  sequence,  several  harmonists  (notably  Rob- 
inson ;  see  his  Inlrodurtion)  have  found  that  they  had  hit 
upon  tlio  order  of  St.  Mark.  There  has  come,  therefore,  to 
be  a  general  disjiosition  to  adopt  the  order  of  St.  .John  as 
more  fully  carried  out  by  St.  Mark.  On  this  plan  the  order 
of  two  of  the  Gospels  is  preserved  intact,  which  cannot  bo 
accomplished  in  any  other  way. 

Another  debated  question,  which  somewhat  affoets  the 
structure  of  a  harmony,  is  the  length  of  our  Lord's  public 
ministry.  Three  theories  have  been  proposed,  severally 
known  as  the  Di-pnsvhal,  the  Tr!-pnsrhnl,  and  the  Quadri- 
jmsrhal  schemes,  {..ccording  as  they  suppose  that  ministry 
to  have  inrrluded  two,  three,  or  four  P.i.ssovcrs,  and  thus  to 
have  continued,  in  addition  to  the  first  half  year,  one,  two, 
or  three  years.  UnUl  the  time  of  Eusebius  opinions  on 
this  point  were  very  vague  .and  various,  and  do  not  seem  to 
have  really  been  definitely  formed  at  all.  He  in\estigated 
tho  subject  carefully,  and  decided  in  favor  of  the  quarlri- 
paschal  scheme;  and  this  view  was  adopted  on  his  author- 
ity for  many  ages  without  much  further  investigation.  In 
modern  times  much  research  has  been  devoted  to  the  point 
with  varying  results.  The  bi-pasehal  scheme  has  been  gen- 
erally abandoned,  but  in  Germany  the  tri-paschal  has  found 
great  favor,  having  been  adopted  by  such  men  as  AVicselcr 
and  Tisehendorf.  In  England  also  it  has  some  eminent 
advocates,  as  well  as  in  this  country  ;  but  the  balance  of 
opinion,  both  there  and  here,  is  decidedly  in  favor  of  the 
quadri-jiaschal.  A  weighty  argument  for  this  has  been 
found  in  the  reading  of  the  Codex  Sinaiticiis  in  John  v.  1, 
which  renders  it  in  the  highest  degree  probable  that  the  feast 
there  mentioned  must  have  been  a  Passover,  and  there  are 


three  other  Passovers  distinctly  mentioned.  Independently 
of  that  reading,  however,  and  before  it  was  known,  ll:c  ar- 
gument of  Robinson  to  show  that  it  was  really  the  passover 
has  never  been  satisfactorily  met. 

When  all  douVitful  questions  have  been  determined,  there 
will  still  remain  a  certain  number  of  passages  whose  chro- 
nological position  cannot  be  fixed  with  certainty,  because 
they  contain  no  notes  of  time.  These,  however,  arc  com- 
paratively few  and  of  secondary  importance.  On  compar- 
ing the  harmonics  published  in  Germany,  England,  and 
America  within  the  last  fifty  years,  it  will  be  found  there  is  a 
general  and  striking  agreement  in  the  order  of  all  the  main 
points  of  the  Gospel  history,  even  among  those  who  differ 
in  regard  to  the  whole  length  of  our  Lord's  ministry.  There 
is  more  difference  of  opinion  as  to  whether  miracles  of  a 
similar  character,  yet  narrated  with  certain  circumstantial 
differences  in  the  different  Gospels,  should  be  considered  as 
the  same  or  as  actually  different.  The  tendency  of  the 
earlier  harmonists  was  to  consider  such  events  diflcrent 
when  the  circumstances  were  at  all  differently  narrated,  as, 
c.  (}.,  when  the  healing  was  of  one  demoniac  or  two,  when 
the  blind  was  cured  as  Jesus  was  entering  into  or  departing 
from  Jericho  ;  later  harmonists  make  uir)re  allowance  for 
individual  differences  of  narration,  and  in  such  cases  iden- 
tify the  events,  whether  the  data  can  be  found  (as  they  gen- 
erally can)  to  explain  these  differences  or  not. 

There  is  still  greater  difference  in  regard  to  the  longer 
discourses  of  our  Lord  as  given  in  the  first  Evangelist,  such 
as  the  Sermon  on  the  i\Iount  and  the  charge  to  the  Twelve 
(ch.  X.).  parts  of  which  arc  given  by  the  other  synoptic 
Evangelists  at  other  times  and  under  different  circum- 
stances. Were  these  repetitions,  or  arc  the  discourses  as 
given  in  St.  Matthew  groupings  together  of  several  dis- 
courses uttered  at  different  times  ?  In  mcst  cases  the  other 
Evangelists  give  parts  of  the  discourses  in  the  same  con- 
nection with  St.  Matthew,  and  other  parts  in  eonneclioo 
with  events  or  circumstances,  especially  the  Perean  journey 
of  our  Lord,  of  which  St.  Matthew  makes  no  mention.  (See 
tho  subject  discussed  in  the  DiLU'ithcca  Sacra  for  July, 
IS74.) 

The  uses  of  a  harmony  are  very  obvious.  It  enables  the 
critical  scholar  to  compare  readily  the  language  of  the  sev- 
eral writers  in  the  ngirration  of  the  same  things  ;  it  gives  to 
the  exegetical  student  the  fullest  material  for  the  interpre- 
tation of  our  Lord's  acts  and  words;  and  to  every  Chris- 
tian it  affords  a  ready  and  convenient  method  of  seeing  at 
once  all  that  is  recorded  of  each  scene  and  event  and  dis- 
course. Fredi-:ric  Gauihni:i{. 

Harmony  of  the  Spheres,  a  kind  of  music  which 
the  ancients  imagined  was  produced  by  tho  motions  of  the 
heavenly  bodies.  This  sound,  said  they,  we  do  not  hear, 
because  we  have  always  heard  it,  and  cannot  contrast  it 
with  absolute  silcuce,  of  which  we  know  nothing.  Others 
thouglit  the  sound  too  powerful  for  our  hearing,  or  that  our 
sensis  are  too  gross  to  ])erccive  it. 

Harms  (Clats),  b.  May  25.  1778,  at  Fahrstedt,  IIol- 
stein  ;  was  educated  at  Kiel,  and  became  in  ISIG  an  arch- 
deacon in  that  town.  His  work,  JJns  sind  die  95  TheseH, 
published  in  orthodox  spirit,  and  just  at  the  time  of  the 
jubilee  of  the  Reformation,  made  a  great  scnsatitm.  He 
published  six  collections  of  sermons  between  ISOS  and  1S17, 
which  bccarao  very  extensively  used  in  Germany  as  menus 
of  edification.     D.  Feb.  1,  ISo'o. 

Harms  (Lrnwiol,  (Pastor  Harnift),  b.  in  1S09  at  Hcr- 
mannslnirg,  on  the  Liincbcrger  Heath,  in  Hanover,  was  t]io 
son  of  a  Lutheran  parish  minister:  was  educated  at  C'elle 
and  Goftingcn;  became  awakened  to  a  new  religions  life, 
and  in  184t  became  assistant  ])astor  in  his  native  village. 
Here  he  built  a  large  missionary  college,  trusting  to  Provi- 
dence for  funds;  organized  his  great  parish  into  a  homo 
and  foreign  missionary  society  ;  founded  in  1S54  an  exten- 
sive printing  establishment,  where  he  published  a  mission- 
ary journal  and  many  books.  Pastor  Harms  was  a  pro- 
digiously active  man,  and  an  admirable  manager  of  the 
business  affairs  of  his  vast  enterprises,  for  he  sn])ported 
missionaries  in  Africa.  Asia,  America,  and  Australia  at  an 
expense  of  not  less  than  $40,000  per  annum.  A  man  of  pro- 
found spirituality,  he  was  tenderly  beloved  by  his  parish- 
ioners, and  was  their  adviser  in  business,  their  confessor, 
and  their  ruler.  He  was  also  a  man  of  considerable  learn- 
ing, of  strong  and  eccentric  character;  in  many  rcsjiccts 
one  of  the  grandest  figures  of  his  time.  Beggars  feared 
him.  and  he  hated  beggars,  since,  as  he  said,  he  never 
asked  any  man  for  anything,  but  his  novel  missionary  enter- 
prise and  his  spirited  journal  appealed  far  more  effectively 
lor  help  than  any  direct  solicitation  could  do.     D.  Nov.  14, 

ison. 

Harnett',  county  of  Central  North  Carolina.  Area, 
07.')  square  miles.  It  is  traversed  by  the  Cape  Fear  River. 
Its  surface  is  varied,  its  soil  generally  g^od.    Corn,  tobacco, 
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and  pork  arc  the  chief  products.     Cap.  Harnett  Court- 

bousi'.     Pi)|).  SSai. 

Harnett,  tp.  of  New  Uanorcr  co.,  \.  C.     Pop.  lJt.1. 

Harnett  (Couxki.hs),  b.  io  En-laml  -Vpr.  :tO,  i::;:!: 
bcc;iui(-'  owiUT  of  u  largo  ostalo  near  Wiltouigtou.  X.  C. 
and  was  early  interested  in  tbo  euusu  of  Ameriean  liberty. 
lie  was  (1770-71)  an  active  member  of  the  provincial  as- 
sembly :  in  1775  president  of  the  provincial  council,  and 
afterward  acting  governor;  in  177li  a  member  of  the  pro- 
vincial Congress  at  Halifax,  in  which  he  used  his  active  in- 
fluence in  favor  of  independence,  and  was  one  of  a  eom- 
niittec  to  draft  a  .State  con3tituti<m  ami  bill  of  rifjjhts,  in 
which  he  procured  the  insertion  of  the  clause  declaring  for 
religious  freedom.  In  1777-SO  he  was  iu  Congress,  and 
signed  the  Articles  of  Confederation.  I),  at  Wilmington, 
N.  ('.,  Apr.  I'D,  I7SI. 

Harnett  <"ourt-house,  post-v.,  cap.  of  Harnett  co., 
N.  C,  cm  Cape  I'car  Kiver,  2tf  miles  S.  by  \V.  of  Kaleigh. 

Ilar'ney  (Wili.ia?!  Sllbv),  b.  in  Louisiana  in  I79S; 
appointed  second  lieutenant  of  infantry  I'.  S.  army  Feb., 
1818;  in  18.'!^  appointed  paymaster  with  rank  of  major, 
and  in  IStJO  was  transferred  to  the  2d  I)ra;^oons  as  lieu- 
tenant-colonel,  taking  an  active  part  in  tho  Florida  war 
against  tlio  Indians  ;  brevet  colonel  Dec,  ICIO,  for  gallant 
oondui^t;  appointed  colonel  184G;  served  with  distinction 
in  the  war  with  Mexico  (brevetted  brigadier-gencn'.l),  and 
in  ISjS  was  promoted  to  bo  brigadier-general.  While  in 
command  on  tho  Pacific  coai't  ho  took  po.':scssion  of  tho 
then  nrutral  territory  of  San  Juan  lalaucl,  Pngct's  .Sound, 
which  was,  however,  soon  evacuated  by  tho  U.  S.  In  tho 
early  days  of  the  civil  war  ho  commanded  in  Jllssouri,  but 
for  an  unauthorized  truce  with  Gen.  Price  was  soon  re- 
lieved, and  in  180:!  retired  from  aotivo  service. 

Ila'ro,  town  of  .Spain,  in  th^  ])rovince  of  Logrono,  on 
the  Kliro.  It  carries  on  a  considerable  trade  in  wine  and 
fruits.     Pop.  5928. 

Ilaro,  de  (.\i.o\zo  Mc.vez),  S.  T.  D.,  b.  at  Villagarcia, 
Spain,  Oct.  :U,  1721);  studied  in  tho  Royal  University  and 
at  Bologna,  in  each  university  receiving  the  doctorate,  and 
in  the  latter  becoming  rector  and  jirofcssor  of  sacred  litera- 
ture. He  was  ajjpointed  about  1770  archbishop  of  Mexico, 
and  was  there  distinguished  by  eloquence,  charities,,  and 
love  of  learning.  Ho  founded  a  free  Roman  Catbolio 
school  in  New  York  City,  and  presented  to  St.  Peter's 
chureh.  New  York,  some  paintings  and  gifts  of  money. 
1>.  May  2(1,  1800. 

Ilar'oUl  I.  (ITvuEFooT,  so  named  from  his  swiftness), 
kinr  of  IjUi^Ian  1,  was  the  reputed  son  of  Canute  by  .ElL^ifa 
of  Northampton,  wlut  was  either  wife  or  concubine  of  tho 
king:  but  whether  Hartdd  was  really  their  offspring  is 
doubtful.  In  lOtJo,  Harold  was  chosen  as  ('anute's  successor 
by  the  Danish  jiarly,  and  began  to  reign  N.  of  the  Thames; 
but  H  irdicauute  (//'n-///'(rt/(iO,  the  lato  king's  recognized 
heir,  was  preferred  by  the  Knglisli  party.  Hefore  this  time 
it  is  believed  that  Harold  had  ruled  Dennnvrk  for  Canute. 
Hardieanutc  w.as  chosen  king  of  Wessex,  and  lOtnma,  his 
molhtrr,  was  his  regent,  he  being  then  absent  in  Denmark. 
Harold  soon  rid  tho  kingdom  of  the  .\uglo-Saxon  princes 
(.■Elhelings),  and  in  10.'i7  he  was  ellosen  king  of  all  lOng- 
lauii.  He  banished  Queen  Emma,  ami  d.  at  Oxford  Mar. 
17,  1010.     Tho  history  of  his  reign  is  obscure. 

Harold  H.,  king  of  England,  the  last  sovereign  of  tho 
Anglo-Saxon  race,  was  second  son  of  (Jodwin,  the  great  earl 
of  the  West  Saxons,  by  (Jythn,  a  Danish  lady,  and  was 
consequently  not  of  tho  royal  line  of  England:  assisted 
bis  father  in  his  quarrels  with  Edward  the  Confessor,  with 
whom  hi!  became  reconciled  I().j2  ;  with  Tosfig,  his  brother, 
conquered  Wales  100:i;  was  shipwrecked  at  the  mouth  of 
the  Soinine,  Normandy,  made  prisoner,  and  compelled  to 
swear  to  give  support  Io  Duke  William's  elaiiu  to  the  Eng- 
lish crown,  100;');  caused  himself  to  he  proclaimed  king, 
an<l  was  erowneil  ,fan.  10,  1000;  defeated  ami  slew  Harold 
Hardrada,  ivho  Bup|eirled  tho  claims  of  Tostig,  Handil's 
brother,  Sept.  2 J,  lofid;  fought  William  the  Coni|ueror  at 
till'   bloody   battle  of  Hastings,  and  was  killed  thoro  Oct. 

II,  lono. 

Hur'old  for  Har'ald)  I.  HiiiirTaKor  (the  "fair- 
llaircl"),  first  king  <*(  Nurway  in  tin-  lii-torie  period.  Ho 
loved  (lyl'a,  a  jarl's  daughter,  who  refused  to  marry  him 
until  he  had  conquered  all  Norway  ;  and  aciNirdingly  in 
Sti.'i  he  took  a  vow  never  to  comb  or  cut  his  hair  till  all  (ho 
jarls  submitted  to  his  sway.  His  great  sea-Dght  at  Hafurs- 
fiord  (S8o)  released  him  from  his  twenty-years'  vow.  D. 
at  Trouiliem  '.l;i:l,  and  was  succeed. 'd   by  Eric  I. 

Iltir'iild  (or  Hiir'aUli  III.  Hardra'da  (ItAiinii*- 
Alti:,  "  bard  ruler  "),  king  of  Norway,  b.  about  1010  ;  beeamo 
a  kind  of  knight-errant  in  the  East ;  served  in  the  Byzan- 
tine armies  Io;l8-I0,  and  was  distinguished  by  his  exploits 
in  Sicily  and  at  Jerusalem;  beeamo  solo  king  of  Norway 


on  tho  death  of  Magnus  tho  Oood,  his  nephew,  1047;  in- 
vaded England  10(i(i  to  avenge  (he  supposed  wrongs  of 
Tostig,  brother  to  Harold  II.  of  England;  gained  the  bat- 
tle of  Eulford  (Sept.  20),  but  was  dcleated  and  killed  in  tho 
battle  of  Stamford  Ilridge,  Se)it.  2o,  1086. 

Harouu'  al  Kascli'id  (.Innm  tlie  Ju«t),  caliph  of 
Bagdad,  the  fifth  of  tho  Abbasides,  was  a  son  of  the  caliph 
Mohammed  Mahadi  by  a  slave-wonmn,  and  was  b.  at  Rei 
in  7GJ  A.  D.  (Its  A.  II.)  :  invaded  the  (ireek  empire  781  ; 
encamped  opposite  Constanlinople,  and  compelled  the 
empress  Irene  to  pay  yearl.v  70,000  dinars  in  gold  ;  suc- 
ceeded Mousa  nl  Hadi,  his  brother,  in  786;  raised  the 
caliphate  to  its  greatest  pitch  of  splendor,  chiefly  by  the 
aid  of  ,Iahia  and  .lialfar  the  IJarmecides,  whom  he  treach- 
c;'ously  murdered  (S0.'{) ;  sent  an  embassy  with  presents  to 
Charlemagne  (probably  in  SOI);  was  frequently  and  with 
almost  uniform  success  engaged  in  fierce  wars  with  tho 
Byzantines;  macle  Bagdad  a  centre  of  learning,  commerce, 
and  industr.v.     D.  in  Khornssan  .Apr.  2,  80'J. 

Harp  [Lilt.  hnrpfi\  a  musical  instrument  highly  es- 
teemed by  the  ancients,  and  used  by  Egyptians,  Hebrews, 
Greeks,  and  in  Celtic  nations,  particularly  in  Wales  and 
Ireland,  as  well  as  among  the  Teutonic  nations  of  an- 
tiquity. In  modern  times  its  power  and  sweetness  have 
been  much  improved,  especially  by  Sebastien  Erard.  Tho 
harp  is  generally  of  a  somewhat  triangular  outline,  and 
has  strings  of  wire  or  catgut. 

Harp,  tp.  of  Do  Witt  CO.,  III.     Pop.  UGI. 

Har'palus,  a  nephew  of  Philip  of  Mncedon,  and  a 
close  ass<»ciato  of  tho  youthful  Alexander:  was  banished 
?>Z1  B.  c.  by  Philip  for  intriguing  to  bring  about  Alexan- 
der's marriage  with  the  daughter  of  Pixodarus ;  was  re- 
called by  Alexander,  and  set  out  with  his  master  into  Asia, 
acting  as  superintendent  of  the  treasur.v ;  but,  having 
stolen  a  part  of  the  king's  treasure,  was  compelled  to  (lee 
(3.'i3  n.  r.);  was  pardoned  bv  .Alexander  .*i31,  and  received 
his  former  office;  beeamo  satrap  of  Babylon  320,  an<i  was 
guilt.y  of  disgraceful  excesses:  lied  to  -Athens  .'J24 ;  was 
imprisoned,  but  escaped,  and  went  with  some  troops  to 
Crete,  where  he  was  murdered,  probably  in  o24  D.  c. 

Ilarpe,  La.     Sco  La  Harpe. 

Har'per,  eount.v  of  Kansas,  bounded  on  tlie  .S.  b.v  the 
Indi:Ln  'ferritory.  Area,  1188  square  miles.  It  is  about 
equidistant  from  the  E.  and  S.  borders  of  the  State,  and  is 
a  goo. I  grazing  region.     Cap.  Bluff  City. 

Harper,  tp.  of  Roano  co.,  West  Va.     Pop.  !)55. 

Harper  (11oui:ht  (-looiu.oi:),  LL.D.,  was  b.  in  17G,')  near 
Fredericksburg,  V:i.,  and  while  young  removed  with  his 
parents  to  (Jraiivilie,  N.  C.  Ho  joined  the  Revolutionary 
army  when  litteen  years  old.  He  gra.luated  at  Princeton 
in  1785,  and  was  (17114-1801)  a  Federalist  member  of  Con- 
gress from  .South  Carolina.  He  married  a.  daughter  of 
Charles  Carroll  of  Carrolltmi.  and  l.ecanie  a  leading  lawyer 
of  Baltimore.  He  was  (1815-10)  II.  S.  Senator  from  .Mary- 
land, and  a  major-general  of  militia  in  the  war  of  1812. 
He  was  an  active  supporter  of  the  Colonization  Society, 
and  tho  town  of  Har]ier,  near  Cape  Palmas,  was  named  in 
his  honor.  He  published  numerous  letters,  speeches,  pam- 
phlets, etc..  anil  a  volume  <d'  his  select  writings  appeared 
in  1814.     D.  :Lt  Baltimore  Jan.  15,  1825. 

Harper  (W  M.I.I  ah),  b.  in  Antigua  Jan.  17, 1790;  studied 
at  Baltimore,  and  in  I  802  settled  with  his  father  in  Colum- 
bia, S.  C.  He  gradualed  at  South  Carolina  College  in  1808, 
and  became  a  lawyer;  in  1818  removed  to  .Missouri,  and 
held  several  public  offices.  In  182:'.  he  returned  to  Colum- 
bia, where  he  published  a  volume  of  legal  reports.  He  was 
(1S2())  a  U.  S.  Senator;  in  1828  Speuker  of  the  South  Caro- 
lina house  of  representatives;  becai.ie  in  18:11  judge  of  Iho 
court  of  appeals;  and  was  (18;M-I7)  chancellor  of  the 
St.ate.  He  was  a  zealous  Stale  rights  uiun  and  an  able 
jurist.     I).  Oct.  10,  1817. 

Harper  <.V  Hrofliers,  tho  nainoof  a  firm  of  brolbers, 
origiiiallv  e..m|. rising  .lames  (b.  1705),  John  (b.  1707). 
Joseph  VVesley  ( b.  Isilll,  and  Flel.-her  (b.  I80(j)  Harper, 
universally  known  as  Anieriean  publishers.  They  were  b. 
at  Newlown,  Long  Island,  (heir  I'adier  being  a  farmer.  The 
founders  of  the  present  exteiisivo  house  were  James  and 
John,  ivho,  having  concluded  lui  apprenticeship  at  tho 
printer's  trade,  commenced  the  printing  bu.«ineS8  on  their 
own  aeeount.  and  snbsequenlly  engaged  in  publishing 
unilir  (he  firm  inline  of  J.  A  J.  Harper,  which  slyle  was 
inain(ained  nn(il  about  1825,  when  ,loseph  Wesley  and 
Fleleher,  both  having  served  a  term  of  apprenticeship  to 
their  brolbers,  were  admilled  to  the  business,  and  the  name 
of  the  firm  ehanged  Io  Harper  A  llrolhers.  From  small 
beginnings  the  firm  eonslaully  iiiereased  in  iniporliiuee 
nnlil  it  beiauio  tho  lending  publishing-house  in  America, 
In  Die.,  IS..:!,  their  extensive  publishing-houso  was  dc 
stroyed  by  Ore,  and  a  loss  of  nearly  $1,0110,000  sustained. 
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Their  present  fireproof  establishment  was  erected  on  the 
old  site.  Besides  their  extensive  catalogue  of  books,  they 
publish  Harpers  Ma^/azlne,  a  monthly;  H<jrper's  Weeklt/, 
an  illustrated  journal ;  Harper's  liaznr,  a  weekly  journal 
devoted  to  fashion  and  domestic  life.  In  1844,  James  Har- 
per was  elected  mavor  of  the  city  of  New  York,  the  only 
public  office  held  bV  him.  In  Mar.,  1869,  while  driving 
with  his  daughter,  he  was  thrown  from  his  carnage  and 
killed.  Wesley  d.  the  following  year.  Soon  after  John  re- 
tired from  active  participation,  and  d.  Apr.  22,  1875.  The 
firm  is  now  composed  of  sons  of  members  of  the  original 
firm,  all  well-educated  and  capable  businessmen.  Fletcher 
Harper,  the  last  of  the  original  firm.  d.  May  29,  1877. 

Har'per's  Fer'ry,  post-v.  of  JeS'erson  cc,  W.  Va., 
picturesquely  situated  at  the  confluence  of  the  Potomac  and 
Shenandoah  rivers,  and  in  the  basin  formed  by  the  steep 
heights  known  as  Maryland,  Loudoun,  and  Bolivar  Heights, 
which  tower  high  above  the  village.  The  scenery  at  this 
point,  where  the  combined  streams  break  through  the 
Blue  Ridge,  is  grand  and  beautiful.  Jefferson  declared 
'•  the  passage  of  the  Potomac  through  the  Blue  Ridge  one 
of  the  most  stupendous  scenes  in  nature,  and  well  worth  a 
voyage  across  the  Atlantic  to  witness."  An  unusual  his- 
toric interest  also  attaches  to  this  locality.  In  Oct.,  lS.'j9, 
the  place  was  entered  by  John  Brown  and  his  followers, 
and  the  V.  S.  arsenal  and  national  armory  seized  and  held 
for  upwards  of  twenty-four  hours.  During  the  civil  strife 
it  was  among  the  first  to  feel  the  ravages  of  war.  In  Apr., 
1861,  the  small  party  of  regulars  guarding  thepublio  build- 
ings evacuated  the  place  before  an  approaching  body  of 
insurgents,  and  the  town  was  occupied  and  held  by  the 
Confederates  until  the  following  June,  when  it  was  in  turn 
evacuated  by  them,  after  destroying  the  arsenal  and  armory, 
and  the  bridge  across  the  Potomac.  Again  in  Sept.,  1862, 
during  Leo's  invasion  of  Maryland,  the  place  was  invested 
by  the  Confederates,  and  after  a  futile  defence,  the  heights 
not  having  been  fortified,  was  surrendered  by  Col.  Miles, 
who  was  himself  shot  dead  while  bearing  the  white  flag 
betokening  surrender;  12,0110  prisoners,  73  guns,  and  up- 
wards of  13,000  small-arms,  besides  a  large  quantity  of 
stores,  thus  fell  into  the  hands  of  the  Confederates.  The 
place  was  rcoccupied  by  Gen.  McClellan  after  the  battle  of 
Antietam,  and  was  not  again  out  of  possession  of  the  U.  S. 
The  Baltimore  and  Ohio  and  the  Winchester  and  Potomac 
R.  Rs.  unite  here.  The  Chesapeake  and  Ohio  Canal  also 
passes  by  on  the  Maryland  shore.  Harper's  Ferry  is  the 
seat  of  Stover  College.     Pop.  about  2500. 

Har'persfield,  tp.  and  post-v.  of  Delaware  co..  N.  Y. 
It  has  5  churches,  and  is  one  of  the  best  grazing  towns  in 
the  State.     Pop.  1485. 

Harpersfield,  post-tp.  of  Ashtabula  co.,  0.     P.  1120. 

Ilar'persville,  tp.  of  Shelby  co.,  Ala.     Pop.  1334. 

Harpersville,  post-v.   of   Colesville  tp.,  Broome  co., 

N.  Y.,  on  the  Susquehanna  River.     It  has  3  churches,  and 

is  on   the  Albany  and  Susquehanna  R.  R.,  22  miles  from 

Binghamton.     Pop.  218. 

Har'peth  Riv'er  rises  in  Williamson  co.,  Tenn.,  flows 
N.  AV.  in  Cheatham  and  Dickson  counties,  and  after  a 
course  of  100  miles  falls  into  the  Cumberland.  It  aS'ords 
abundant  water-power. 

Ilarpeth  Shoals,  a  shallow  part  of  the  Cumberland 
River,  40  miles  below  Nashville,  Tenn.,  which  during  low 
water  seriously  obstructs  steamboat  navigation. 

Har'pies  [Gr. '-\p7rv1a1,  the  "  swift  spoilers**],  in  Greek 
mythology,  certain  hideous  monsters  of  the  female  sex, 
often  described  as  birds  with  the  heads  of  women  and  hav- 
ing huge  claws.  Their  number  and  all  the  circumstances 
of  their  mythus  are  variously  related.  They  were  com- 
monly said  to  reside  at  the  isles  called  Strophades.  Some 
writers  make  them  symbolical  of  storm-winds — others,  of 
the  forms  of  death. 

Harpoc'rates  [Egyptian  Harpa  KJirnt,  "Horns  the 
child"],  the  Younger  Horus,  a  divinity  of  the  ancient  Egyp- 
tians, son  of  Osiris  and  Isis,  worshipped  in  later  times  in 
Greece  and  Rome  as  the  god  of  silence,  but  not  so  esteemed 
by  the  Egyptians.  His  sculptures  show  him  as  a  child 
placing  his  finger  upon  his  lips — an  infantile  act  which  the 
Greeks  incorrectly  thought  to  be  expressive  of  a  command 
to  preserve  silence.  The  Romans  honored  him  as  the  sender 
of  prophetic  dreams.  He  seems  to  have  originally  symbol- 
ized the  feeble  vegetal  life  of  the  winter  months. 

Harpocra'tion  ('.VpiroitpaTi'ujiO,  with  the  Roman  sur- 
name V.VLEUlus,  a  Greek  rhetorician  and  lexicographer 
who  flourished  at  Alexandria,  but  of  whose  life  no  par- 
ticulars are  preserved.  Even  the  period  when  he  flourished 
is  uncertain.  An  important  work  for  the  explanation  of 
legal  and  political  terms  is  ascribed  to  him,  entitled  AefifcAi- 
rajv  ieita  pTjTopuiv,  containing  in  somewhat  irregular  alpha- 
betical order  an  explanation  of  peculiarities  of  expression 


and  of  proper  names  in  the  ten  chief  ,\ttic  orators.  Suidas 
and  the  Eti/mulof/ieou  Mai/nitm  have  borrowed  much  from 
him.  The  best  editions  are  that  of  Bekker  (Berlin,  1833) 
and  that  of  G.  Dindorf  (Oxford,  1855).  H.  Drisler. 

Harp  Seal,  the  Parfophihis  rfrcenlanciicusy  commer- 
cially the  most  important  of  the  seal  family.  It  inhabits 
the  coasts  of  Greenland,  Labrador,  and  Newfoundland; 
also  found  in  the  N.  of  Europe  and  of  Asia.  It  is  the  most 
extensively  caught  of  all  the  seals  sought  in  the  Newfound- 
land fisheries,  many  steamers  as  well  as  sailing  vessels  be- 
ing employed  in  its  pursuit.  It  yields  great  quantities  of 
excellent  oil,  and  its  skin  is  also  valuable.  It  takes  its 
name  from  the  rudely  harp-shaped  markings  upon  its  back. 

Harp'SheH,  a  genus  (Hnrpa)  of  gasteropod  moUusks 


The  Harp-shell, 
of  the  whelk  family,   natives   of  the   Indian  and   Pacific 
oceans.     There  are  several  species,  of  which  H.  vetitricusa 
is  best  known.     It  is  caught  as  food  at  the  Mauritius,  and 
the  shells  are  highly  valued. 

Harp'sichord,  a  keyed  musical  instrument,  in  form 
resembling  the  grand  piano,  but  smaller,  and  strung  with 
steel  and  brass  wires,  two  to  each  note,  which  are  struck  by 
jacks  furnished  with  quill  plectrums.  Stops,  swells,  and 
double  rows  of  keys  were  sometimes  employed  to  afi"ectthe 
power  of  the  wires.  When  skilfully  pl.ayed  upon,  the  in- 
strument gave  forth  a  feeble  but  not  unpleasing  tone, 
whieli  was  susceptible  of  delicate  modulations.  The  harpsi- 
chord was  in  common  use  in  the  twelfth  and  thirteenth 
centuries;  it  was  brought  to  England  in  the  seventeenth, 
but  is  now  wholly  superseded  by  the  pianoforte,  of  which 
it  was  the  rude  suggestion,  and  is  probably  nowhere  manu- 
factured at  present. 

Harps'weH,  post-tp.  of  Cumberland  co.,  Me.,  com- 
prising many  islands  in  the  E.  part  of  Caseo  Bay.  It  is 
some  14  miles  E.  of  Portland  by  w.ater.  It  has  5  churches 
and  a  fire  insurance  company,  and  is  interesting  as  the  scene 
of  many  traditions  of  much  interest.     Pop.  1749. 

Harquebus.     See  Arquebus. 

Harpy  Eagle.     See  Eagle. 

Har'rel's,  tp.  of  Mitchell  co.,  N.  C.     Pop.  479. 

Har'rell's  Cross-Roads,tp.of  Dallas  co.,  Ala.  Pop. 
3778. 

Har'rcHsville,  tp.  of  Hertford  co.,  N.  C.     Pop.  1743. 

Har'rier,  asmall  fox-hound, bred  and  trained  to  follow 
the  hare.  It  is  chiefly  used  in  the  British  Islands,  where 
several  breeds  are  distinguished. 

Harrier,  a  general  name  for  the  hawks  of  the  genus 
Circus.  Of  some  fifteen  species,  only  one  (Circus  hudson- 
icus),  the  marsh-hawk,  is  a  native  of  the  U.  S.  Like  the 
goshawks,  they  fly  along  the  ground  in  search  of  prey.  In 
this  genus  feathers  radiate  from  the  eyes,  giving  the  bird  a 
rather  owl-like  appeanance.  Many  of  the  species  are  Euro- 
pean. 

Har'rietstown,  tp.  of  Franklin  co.,  N.  Y.,  in  the  Adi- 
rondaeks,  contains  many  lakes  and  mountains.    Pop.  416. 

Har'riinan  (Walter!,  b.  in  Warner,  N.  IL,  about 
1817.  As  a  teacher,  I'niversalist  preacher,  Democratic 
politician,  and  orator  he  won  much  renown  ;  was,  1862-65 
the  commander  of  the  11th  New  Hampshire  Vols,  in  the 
civil  war;  secretary  of  state  in  New  Hampshire  1865-67; 
Republican  governor  of  New  Hampshire  1867-69  :  and  was 
then  appointed  naval  officer  of  the  port  of  Boston,  Mass. 

Har'rington,  post-v.  of  Kent  co.,  Del.,  at  the  union 
of  the  Junction  and  Breakwater  R.  R.  with  the  Delaware 
R.  R.,  16  miles  S.  of  Dover. 
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Harrington,  poat-tp.  of  Washington  cc,  Me.,  on  the 

sea-cou^t,  2U  tuile^  W.  of  Mtichias.  SbipbuilUiDg  is  an  im- 
purtaut  iutercjit.     Pop.  1142. 

Harrington,  tp.  of  Bergen  co.,  N.  J.,  having  the 
Hudson  Kivrr  va  tlu-  E.  and  tho  New  York  State  line  on 
the  N.  K.      Pop.  2GtJ4. 

Harrington  (.Iames).  b.  nt  Upton,  North  Hants,  Eng- 
luml,  .Jiin.,  Kill  ;  was  eJueatefi  at  Trinity  t'ollojjie,  Oxford  : 
servi'd  in  llic  Low  t'oiintrie?.  and  beounie  gmoiii  of  the  bed- 
chamber to  Charles  I.,  to  whom  he  was  faithful.  tUouglian 
enthusiastic  republican.  His  chief  work.  Ovrnmt  (10J(»),a 
description  of  an  ideal  republic,  was  dedicated  to  Crom- 
well, upon  whom,  however,  it  contained  severe  reflections. 
Soon  after  Charles  II.'s  resloration,  Harrington  was  con- 
fined in  the  Tower  as  a  traitor,  and  became  insane  during 
his  imprisonment.  His  minor  works  are  mostly  upon  the 
theory  of  government,  but  among  them  is  a  translation  of 
four  books  of  the  ^I-Jnet'd  into  English  verse.  D.  at  West- 
minster ."^ept.  II,  Ui77. 

Harrington  (Pirnfxl  F.),  U.  S.  N.,  b.  June  6,  1844, 
in  l)elaware;  graduated  at  the  Naval  Academy  in  ISC'J; 
became  a  master  in  1806.  a  lieu  I  en  ant  in  ist'u,  a  lieuteuant- 
conimaniler  in  ISllH;  served  on  board  the  Monongahela  at 
tho  battle  of  Mobile  Bay,  Aug.  0,  18fU.  and  was  com- 
mended for  gallant  conduct  by  Com.  James  H.  Strong. 

FOXHALL  A.  PaRKKR. 

Harrington  (Samuel  Maxwei.i.),  LL.D.,b.  at  Dover, 
Di'l.,  Feb.  .'»,  180;i;  graduated  at  Washington  College,  Md., 
lS2.'i ;  secretary  of  state  for  l-)ela\vare  in  1829  :  chief-justice 
of  the  State  supreme  court  IH.'U  ;  and  afterwards  was  an 
associate  judge  of  t!io  superior  court;  again  chief-jnstico 
IS  j5  :  chancellor  of  Delaware  1857-6o.  D.  at  Philadelphia 
Nov.  28,  1805.  Author  of  three  volumes  of  law  reports 
(18;{7— 14),  and  was  at  the  head  of  the  commission  of  18-19 
for  codifying  the  laws  of  his  State. 

Har'riott  (Thomas),  b.  at  Oxford,  Kngland,  I5C0; 
ptuJicd  at  St.  Mary's  Hall,  Oxford:  graduated  B.  A.  1J7D; 
wi-nt  with  his  patron,  Kaleigh,  to  Virginia  1584-85;  pub- 
lished a  lirirfe  and  Trite  lirfmrt  of  tin:  A'cfO  Fnitnd  Land 
of  Vinjinin  (1588.  republished  in  Hakluyt's  .'id  vol.);  be- 
came a  pensioner  of  the  earl  of  Northumberland;  made 
very  important  algebraical  improvements;  greatly  sim- 
plified the  theory  of  equations,  and  was  tho  first  to  con- 
ceive the  possibility  of  putting  all  the  terms  of  the  equa- 
tion into  the  same  side.  He  was  also  an  able  observer  of 
the  phenomena  of  physics,  D.  in  London  Juiy  2,  1021. 
The  postliumous  Artin  anaft/ticrt  Praxis  novn  ad  irquationca 
renofreiidan  (lO.'U)  is  his  most  important  work. 

Har'ris,  county  of  Georgia,  separated  from  Alabama 
by  the  ('hattahooehee  River.  Area,  5(10  square  miles.  The 
surface  is  varied,  the  soil  generally  good.  The  county  con- 
tains extensive  forests.  Cotton  and  corn  are  staple  prod- 
ucts.    Cap.  Hamilton.     Pop.  i;j,284, 

Harris,  county  in  the  S.  E.  of  Texas.  Area,  18.12 
square  miles.  It  has  mostly  a  light  soil,  but  is  profitably 
cultivated  from  its  proximity  to  markets,  and  there  arc 
extensive  tracts  of  nigh  fertility.  Cotton,  lumber,  and 
corn  arc  leading  pro<lucts.  The  surface  is  mostly  level, 
and  only  one-sixth  is  timber-land.  The  county  is  trav- 
ersed by  several  navigable  bayous  flowing  into  (Jalveston 
Bay,  and  by  the  various  railroads  which  centre  at  Houston, 
the  capital.  The  manufacturing  interests  are  quite  import- 
ant.    Pop.  17,375. 

Harris,  tp.  of  Izard  co.,  Ark.     Pop.  122. 

Harris,  tp.  of  Fulton  co..  111.     Pop.  1029. 

Harris,  tp.  of  St.  Joseph  co.,  Ind.     Pop.  408. 

Harris,  ip.  of  Kipley  co..  Mo.     Pop.  160. 

Harris,  tp.  uf  Franklin  co.,  N.  C.     Pop.  12CC. 

Harris,  tp.  of  Stanley  co.,  N.  C.     Pop.  921. 

Harris,  tp.  of  Ottawa  co.,  0.     Pop.  2190. 

Harris,  tp.  of  Centre  co.,  Pa.  Here  the  State  Agri- 
culiur;il  College  is  situated  (AGiticri.TinAi,  Cokleoe  P.  0.). 

Pop.  \'.m. 

Harris,  tp.  of  Wood  co.,  West  Va.     Pop.  1099. 

Harris,  tp.  of  Marquette  co.,  Wis.     Pop.  498. 

Harris  {Cimi'in  A.),  A.  M.,  M.  I)..  1).  D.  S.,  b.  in  Pom- 
pey,  N.  v..  ISOC;  d.  in  Baltimore  in  1800.  Ho  organized 
the  Baltimore  Dental  College  in  I8;t9 — the  first  erf  tho 
kind.  Ho  established  the  Am>-ritan  Journal  uml  I.ihritn/ 
of  Drntal  Srirnrr;  published  the  Jhninl  Art;  the  Pn'nri)diH 
vuii  I'lartire  u/  Dental  Sttnjerif:  ancl  the  Ihntal  lUctianar;/ 
—  works  which  have  immortalized  his  name.  A  worthy 
contemporary,  tho  venerable  Dr.  Parmley,  said  of  him  : 
*'  lie  has  labored  more  assiduously  as  a  )iraetitioner,  more 
untiringly  as  a  writer,  and  more  devotedly  as  a  teacher  of 
the  principles  and  i>rai'tice  of  dental  surgery  than  any  per- 


son who  has  in  any  way  or  in  any  country  been  connected 
with  our  professional  art."  He  was  for  many  years  a 
prominent  member  of  the  Mothodi>l  Episcopal  Church.  He 
founded  the  first  dental  college  in  the  world,  ami  his  pub- 
lications on  this  art  still  remain  unrivalled.      P.  F.  Evk. 

Harris  (Charlks),  b,  in  England  in  1772;  educated  in 
France;  migrated  to  (Jeorgia  1788;  studied  law  in  Savan- 
nah, where  he  was  admitted  to  the  bar,  and  rose  to  ihr 
highest  distinction  in  his  profession  ;  was  twice  elected  to 
the  judgeship  of  his  circuit,  and  twice  declined;  on  the  re- 
tirement of  Gov.  Milledgc  from  tho  I'.  S.  Senate  (1809),  the 
jiosition  was  tendered  him  by  both  parties;  Ibis  he  also  de- 
clined. D.  Mar.,  1S27,  lamented  by  all  classes  of  jieople. 
It  was  in  honor  of  him  that  the  county  of  Harris  in  his 
State  was  named.  **  Mr.  Harris  was  of  a  highly  respect- 
able family.  His  father  was  William  Harris,  barrister,  who 
was  first  cousin  of  Lord  Malmeshury.  His  mother  was 
the  sister  of  the  hereditary  champion  of  England,  Charles 
Dymock,  who  attended  at  the  coronation  of  (icurge  III.. 
and  his  father  was  one  of  the  two  squires  of  the  champion 
who  attended  the  coronation.  The  Dymoeks  were  a  branch 
of  the  lie  Bergs,  who  had  been  champions  of  England 
from  the  accession  of  the  Jsorman  family."    (See  White's 

Statish'rH  nf  (jcurgia.)  A.  H.  STEPHENS. 

Harris  i  David  Billock),  b.  at  Frederick's  Hall,  Louisa 
CO.,  Va.,  Sept.  28,  1814;  graduated  at  the  U.  S.  Military 
Academy  at  West  Point  in  I8:j;t,  and  entered  the  army  as 
a  brevet  second  lieutenant  of  the  1st  Artillery;  served  a 
year  with  tiiat  regiment  in  the  field,  and  was  assigned  to 
duty  as  assi.stant  professor  of  engineering  at  West  I'oint,  a 
position  which  he  filled  until  Aug.  30,  18;i5,  when  he  re- 
signed from  the  army.  For  several  years  thereafter  he 
was  employed  as  a  civil  engineer  on  important  works,  such 
as  the  .Janies  Ri\  er  and  Kanawha  Canal ;  but  subsequently 
for  some  years  was  largely  and  successfully  engaged  in 
Kentucky,  and  London,  England,  where  he  resided  for  a 
time,  and  in  \'irginia  as  an  exporter  of  tobacco  to  Europe 
and  of  flour  to  South  America.  Kesiding  on  his  plantation 
in  Virginia  when  that  State  eeceded  from  the  Cnion  in 
Apr.,  1801,  he  re-entered  the  military  career  as  a  captain 
of  engineers  of  the  Virginia  forces,  and  was  at  once  put  on 
duty  at  Culpepcr  Court-house.  It  was  Capt.  Harris  who 
first  reconnoitrt-d  tho  line  of  Bull  Run,  and  dctermine<l  its 
defensive  and  strategic  value;  and  when  the  position  of 
Manassas  Junction  was  occujiied  in  force  late  in  May,  1801, 
he  laid  out  and  constructed  the  WM)rks  for  it^•  defence.  Hav- 
ing soon  acquired  the  complete  confidence  of  (Jen.  Beau- 
regard, he  was  ever  after  associated  with  that  eonimand*T. 
In  tho  battle  of  Bull  Run,  attached  specially  to  (he  staff  of 
Gen.  Philij)  St.  George  Cocke,  Capt.  Harris  was  not  le^s 
conspicuous  for  his  cool  courage  than  for  his  skill  at  sev- 
eral critical  nuunents  in  the  disposition  of  the  Confederate 
troop.«,  notably  in  their  encounter  with  Slierman's  brigade. 
He  accompanied  Bcauregar<l  early  in  1802  to  the  M'est, 
and  there  ])Ianned  and  constructed  the  works  at  Island  10 
and  Fort  Pillow  (m  tho  Mississippi  River,  and  subsequent- 
ly tho  river-defences  at  ^'ieksIlUrg.  M'hea  tlen.  Beaure- 
gard was  transferred  to  Charleston  in  Oct.,  1802,  Capt. 
Harris  was  also  ealleil  there,  and  charged  with  the  direc- 
tion of  the  engineer  operations  of  that  remarkable  defence. 
In  1804  (meanwhile  promoted  to  the  grade  of  coloni-l  of 
engineers  and  second  in  rank  in  his  corps)  he  went  back 
with  Hen.  Beauregard  to  \'irginia,  where  he  gave  signal 
evidence  of  his  rare  caj)acitics  as  an  engineer  on  the  Con- 
federate lines  before  I'ctersburg.  But  it  having  been  thought 
best  for  him  to  return  to  Charleston,  Capt,  Harris  was  at- 
tacked with  the  yellow  fever,  and  d.  in  (he  vicinity  of  Iliat 
city  on  Oct.  10,  1804,  just  as  ho  had  been  tar<lily  commis- 
sioned a  brigadier-general  in  a  service  of  which  he  was 
among  tho  very  ablest  soldiers.  Thomas  Joudan. 

Harris  (Henry  R.),  b,  in  Sparta.  Oa.,  Feb.  2.  1828; 
graduated  at  Emory  College  1817;  settled  in  Greenville, 
Meriwether  oo. ;  by  profession  a  planter;  was  a  member 
of  tho  Georgia  secessitm  convention  1801,  ami  a  member 
of  the  4;id  and  44th  Congresses  from  his  native  State. 

Harris  (HowKt.L),  b.  nt  Trcvecca,  Wales,  in  1714; 
sturlicd  at  t)xford,  and  on  returning  to  M'ules  took  the 
field  as  an  evangelist  and  oiien-air  preacher,  founding  ^o- 
cieties  and  awakening  the  wlnde  priuciiiality  by  his  zealous 
labors.  Tliitugh,  like  Wet^ley  and  Whitefiehi,  a  church- 
man, he  rcceivoil  little  or  no  sympathy  from  the  clergy,  but 
tho  two  great  evangelists  heartily  recognized  him.  In  a 
few  years  he  had  formed  no  less  than  ItOO  societies.  Wes- 
ley and  Whilcfield  frequently  traversed  the  principality  in 
liis  company,  preaching  daily.  Wesley  describes  Harris 
as  a  "powerful  orator."  He  may  hc»  considered  the  chief 
foun«ler  of  "  Calvinislic  Methodism,"  now  tho  most  preva- 
lent form  of  dissent  in  Wales.  Harris  raised  and  com 
mandrd  a  regiment,  mostly  of  his  own  people,  during  the 
French  war,  when  the  invasion  of  England  was  expected. 


808 


HARRIS. 


For  about  three  years  ho  preached  in  his  camps  and  in  the 
his  troops  moved.    D.  at  Trevecca 
July  21.'1773.  A.  Steve.vs. 


marlict-places  whenever  hi; 


Harris  (Ira),  b.  in  Charleston,  Montgomery  oo.,  N.  \'., 
May  .1),  1S02;  graduated  .at  Union  College  in  1S24;  became 
a  lawyer  in  Albany  ;  served  in  the  legislature  1844-4G,  and 
in  the  constitutional  conventions  of  IS-ti  and  1807  :  was  a 
judge  of  the  State  supreme  court  1847-60;  U.  S.  Senator 
1862-68.     1).  at  Albany,  N.  Y.,  Dec.  2,  1S75. 

Harris  (Iii.i),  U.  S.  N.,  b.  May  4,  1843,  in  New  York; 
gradualcd  at  the  Naval  Academy  in  1863;  became  a  lieu- 
tenant in  1866,  a  lieutenant-commander  in  1868;  served 
with  gallantry  in  the  assault  upon  Fort  Fisher,  .Ian.  13, 
1863,  and  was  severely  wounded  in  the  right  leg,  Re- 
signed Star.  21,  1871.  Fo.xhall  A.  Pauker. 

Harris  (Isitam  G.),  a  distinguished  Tennessee  politi- 
cian; was  a  member  of  Congress  from  1849  to  18,'j3;  was 
governor  of  the  State  1857-61  ;  was  an  ardent  advocate  of 
secession,  and  after  the  war  became  a  merchant  of  Liver- 
pool, England.     He  now  resides  at  Memphis,  Tenn. 

Harris  (Iversox  L.),  b.  at  Watkinsvillc,  Gn.,  .Ian.  7, 
ISOj  ;  graduated  at  State  University  1823:  studied  law; 
admitted  to  the  bar;  settled  in  Minedgcville  ;  was  clevatcil  to 
the  circuit  and  then  to  the  supreme  court  bench  of  Ihe  State, 
retiring  in  1868  ;  was  trustee  of  the  State  University,  but 
resigned  in  1872  on  account  of  ill-health.    A.  H.  Stephexs. 

Harris  (.Iasies),  nephew  of  Lord  Shaftesbury,  was  b. 
at  Salisbury  Julj'  20,  1700;  was  educated  at  Wadhnm  Col- 
lege, Oxford,  and  at  Lincoln's  Inn ;  entered  parliament 
for  Christchurch  1761;  a  lord  of  the  admiralty  1762;  a 
lord  of  the  treasury  1763  :  secretary  and  comptroller  to  the 
queen  1774.  D.  Dec.  22,  1780.  Author  of  Tliree  Trcatlaes 
on  art,  music,  etc.,  and  on  happiness  (1744);  Hermes 
(1751),  a  work  on  language  and  general  grammar,  still 
highly  valued.  His  later  works  arc  Sprintj,  a  pastoral 
(1762),  Phih'Sophic'if  ArrangementH  (1773,  part  of  an  un- 
finished work  on  .Aristotle's  Lo^pc),  and  PhihtUnjk-al  In- 
qnirira  (1780). — His  son,  .lAMES  (1746-1820),  became  in 
1788  a  baron,  and  in  1800  was  created  earl  of  Malmes- 
bury. 

Harris  (John-),  n.  D.,  b.  at  Ugborough,  Devon,  Eng- 
land, Mar,  8,  1802;  was  educated  at  Ho.xton  College,  and 
in  1827  became  an  independent  minister  of  Epsom:  presi- 
dent of  Chcshunt  College  1837  :  principal  and  professor  of 
thcoloiry  in  New  t^nllege,  St.  John's  Wood,,  near  London, 
ISjO,  where  he  d.  Dec.  21,  1856.  Author  of  The  Great 
Teacher  (1835);  ilfnnimr.H  (1836)  ;  Britannia  (1837);  The. 
Great  Commhsinn  (1S42) ;  Prc-Adamke  Earth  (1847) ;  Man 
Primrritl  (1849)  ;   Patriarchy  (1855),  and  other  works. 

Harris  (.'^amtel),  the  "apostle  of  \'irginia,"  so  called, 
was  It.  in  Hanover  co.,  \"a,.  Jan.  12,  1721.  He  became  a 
colonel  of  militia  in  Pittsylvania  co.,  and  held  important 
public  offices.  In  1760  lie  was  ordained  a  Baptist  minis- 
ter, having  for  years  zealously  preached  in  the  Baptist 
churches  with  great  power.  He  gave  a  large  share  of  his 
property  to  charitable  causes,  and  underwent  much  perse- 
cution from  the  then  Established  Church  of  Virginia.  In 
1771  lie  was  ordained  an  "apostle"  by  the  Grcneral  Asso- 
ciation of  Separate  Baptists.     Date  of  de;ith  uncertain. 

Harris  (Samuel),  D.  D.,  LL.D.,  b.  in  East  Machias, 
Me.,  June  14, 1814  ;  graduated  at  Bowdoin  CoUoge  in  1833, 
and  at  Andover  Theological  Seminar^'  in  1838.  He  was  a 
teacher  at  Limerick,  Me.,  1833-3)4,  and  at  East  Maehias 
1834-35  and  1838-41.  He  was  pastor  of  the  Congrega- 
tional church  in  Conway,  Mass.,  1841-51,  and  of  the  South 
Congregational  church  in  Pittsfield,  Mass.,  1851-55.  From 
1855  to  1867  he  was  pifofessor  of  systematic  theology  in  the 
Theological  Seminary  in  Bangor.  Me. ;  iiresidcnt  of  Bow- 
doin College  1807-71 ;  and  in  1871  took  the  chair  of  syste- 
matic theology  in  the  theological  department  of  Yale  Col- 
lege. He  received  the  degree  of  D.  D.  from  Williams  Col- 
lege in  1855,  and  the  degree  of  LL.D.  from  Bowdoin 
College  in  1871.  He  has  published  Zacehcns,  or  the  Serip- 
tnrnl  Plan  of  BenevtAenee  (1850),  Christ's  Prayer  for  Ilis 
Kedermerl  (1862),  The  Kinrjdom  of  Christ  on  Earth  (1874), 
and  several  minor  works.  II.  D.  Hitchcock. 

Harris  (Thaddeis  Mason),  D,  D.,  a  Unitarian  divine, 
b.  at  Charleslown  (now  Boston),  Mass.,  July  17,  1768; 
graduateil  at  Harvard  in  1787;  was  appointed  private 
secretary  to  Gen.  Washington,  but  sickness  prevented  his 
acceptance.  In  1790  he  delivered  the  Plii  Beta  Kap))a  ad- 
dress at  Cambridge,  where  he  studied  divinity  ;  was  li- 
brarian of  Harvard  University  1791-93;  pastor  of  the 
First  church,  Dorchester,  179.3-1839;  d,  at  Dorchester, 
Mass.,  .\pr.  3,  1842.  He  was  the  autlior  of  many  work.?, 
among  which  are  The  Minor  Eneyclnptedia  (1803,  4  vols.) ; 
Journal  of  n  Tour  into  the  North-west  Territory  (1803); 
Natural  History  of  the  Bible  (1820),  an  admirable  work 
for  its  day  ;  and  Memoirs  of  Oglethorpe  (1841). 


Harris  (Thaddeis  William),  M.  D,,  a  son  of  Dr.  T,  M. 
Harris  (1768-1842),  was  b.  at  Dorchester,  Mass.,  Nov.  12, 
1795;  graduated  at  Harvard  in  1815,  and  studied  medicine, 
which  he  practised  at  Milton,  Mass.  lie  was  (1831-56) 
librarian  of  Harvard  College,  and  for  a  time  was  instructor 
in  botany  and  natural  history,  and  won  especial  distinc- 
tion as  an  entomologist,  being  one  of  the  pioneers  of  that 
science  in  North  America.  D.  at  Cambridge,  Mass.,  Jan. 
16,  1856.  His  most  iinjiortant  works  are  a  Syftemativ  Cata- 
logue of  the  Insects  if  Massachusetts^  and  a  valuable  trea- 
tise On  Insects  Injurious  to  Vegetation  (1841  ;  enlarged  eds. 
1842,  1852,  1862).  He  also  published  many  soicnlilic  and 
antiquarian  papers. — His  sons,  William  Thaddecs  (1826- 
54)  and  Edward  D.  Harris,  have  attained  distinction  as 
genealogists  and  historical  students. 

Harris  (Thomas  C).  U.  S.  N.,  b.  Nov.  18,  1825,  in 
Philadelphia,  Pa.;  entered  the  navy  as  a  midshipman 
Sept.  9,  1841  ;  became  a  passed  midshipman  in  1S47,  a 
lieutenant  in  1855,  a  lieutenant-commander  in  1862,  a  com- 
mander in  1866,  a  captain  in  1872.  During  the  civil  war 
he  commanded  the  Cliipjiewa  and  the  Yantic,  in  the  former 
participating  in  several  attacks  on  Fort  Wagner,  and  in 
the  latter  taking  part  in  both  engagements  with  Fort 
Fislier.  For  cool  performance  of  duty  in  action  recom- 
mended for  promotion  by  Rear-admiral  Porter,  Jan.  28, 
1865.  FoxHALL  A.  Parker. 

Harris  (Thomas  L.),  b.  at  Norwich,  Conn.,  Oct.  29, 
1816;  graduated  at  Trinity  College,  Hartford,  in  1841  j  he- 
came  a  lawyer  in  Virginia  in  1842,  but  removed  to  Peters- 
burg, III,,  in  that  year;  was  a  State  senator  in  1816;  as 
major  commanding  the  4th  Illinois  Volunteers  in  Mexico 
was  distinguished  at  Vera  Cruz  and  Cerro  Gordo  ;  was  a 
member  of  Congress  1849-55.  D.  at  Petersburg,  111.,  Nov. 
24,  1858, 

Harris  (Thomas  Lake),  b.  May  15,  182.3,  at  Fenny 
Stratford,  England,  and  when  four  years  old  came  lo  Amer- 
ica with  his  parents,  who  settled  at  Utica,  N.  Y.  He  early 
attained  some  distinction  as  a  writer,  and  became  a  min- 
ister of  the  Universalist  faith  in  New  York  City  and  else- 
where. From  1850  to  1855  he  labored  as  a  lecturer  upon 
Spiritualism,  in  which  ho  became  an  earnest  belicTcr.  Ho 
preached  in  Great  Britain  1858-61,  winning  many  follow- 
ers to  his  system,  which  appears  lo  combine  the  Sweden- 
borgian  theology  and  the  Platonic  philosophy  with  some 
of  the  doelrines'of  Fourier.  His  followers,  "The  Brother- 
hood of  the  New  Life,"  are  found  in  Great  Britain,  the 
U.  S.,  India,  and  Jajian.  Their  chief  establishment,  co- 
operative, but  not  communistic,  was  at  Wassaic,  Dutchess 
CO.,  N.  Y.,  from  1861  to  1867,  when  it  was  removed  to 
Brocton,  Chautauqua  co.,  N.  Y.,  where  it  still  remains. 
The  iScrijitures  and  the  marriage  relation  are  esteemed 
sacred  by  them;  proselytism  is  repudiated;  and  self-re- 
nunciation is  regarded  as  one  of  the  supreme  duties  of 
man.  Mr.  Harris  is  the  author  of  numerous  poetical 
and  prose  works,  explaining  and  illustrating  his  mystical 
philosoj>hy. 

Harris  (William),  S.  T.  D.,  b.  at  Springfield,  Mass., 
Apr.  20,  1765;  graduated  at  Harvard  in  1786;  was  rec- 
tor of  an  Episcopal  church  in  Marblchead,  Mass.,  and  at 
the  same  time  instructor  in  an  academy  1791-1802;  rector 
of  St.  Mark's,  New  York  City,  1802-16:  and  the  founder 
of  an  excellent  classical  school.  From  1811  to  1829  he  was 
president  of  Columbia  College.  D.  Oct.  18,  1829.  In  early 
life  ho  was  a  licensed  preacher  of  the  Congregationalist 
denomination. 

Harris  (William  L.),  D.  D.,  b.  Nov.  4,  1817,  in  Ohio; 
he  joined  the  Michigan  conference  in  1837,  and  after 
travelling  some  ten  years  as  an  itinerant  preacher,  was 
elected  principal  of  the  Baldwin  Institute ;  he  subsequently 
served  some  ten  years  as  professor  in  the  Ohio  Weslcyan 
University.  In  1860  he  was  elected  assistant  secretary  to 
the  Missionary  Society  of  the  Methodist  Episcopal  Church. 
At  the  (Jeneral  Conference  of  his  Church  in  1872  he  was 
elected  bishop.  He  has  been  energetically  devoted  to  his 
denomination  in  her  greatest  enterprises,  and  was  especi- 
ally eminent  in  her  anti-slavery  struggle. 

Harris  (William  Torrey),  A.  M..  LL.D.,  b.  at  Kil- 

lingly.  Conn.,  Sept.  10,  1835;  entered  Yale  College  in  1854  ; 
became  a  teacher  in  St.  Louis,  Mo.,  1857  ;  became  su])erin- 
tendent  of  public  schools  there  1867;  was  in  1866  one  of 
the  founders  of  the  Philosophical  Society  at  St.  Louis; 
founded  the  Journal  of  Speeulalire  Philosophy  1867.  which 
he  has  since  edited,  and  in  which  he  has  published  many 
translations  and  original  articles  upon  philosophical  ques- 
tions. It  is  the  only  journal  of  the  kind  in  the  English 
language.  His  school  reports  are  widely  sought  for  and 
read  both  in  this  country  and  Europe,  and  large  extracts 
from  them  have  been  republished  in  England  and  Ger- 
many. 
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Uar'risburg,  post-v.,  county-seat  of  Poinsett  co.,  Ark., 
65  miles  N.  ^\^  of  Memphis,  Teun. 

Harrisburgt  post-v.  and  tp.,  cap.  of  Saline  .co.,  III., 
on  (lie  (Jairi)  aud  Viiiceums  K.  R.  It  has  2  churches,  a 
high  school,  2  flouriug-mill!,  au  agricultural  implement 
manufactory,  I  weekly  newspaper,  aud  is  iu  the  centre  of 
a  country  abouuding  in  coal,  iron,  lead,  aud  salt.  Pop.  of 
V.  590;  of  tp.  1710.      F.  II.  Pickett,  Kd.  "CiiuosrcLK." 

Ilarrisbiirg,  tp.  of  Van  Burcn  co.,  la.     Pop.  1089. 

Ilrtrrisbur^,  post-tp.  of  Lewis  co.,  N.  Y..  has  6  cheese- 
factories  and  is  a  line  dairy  tract.     Pop.  1090. 

Uarri^iburg,  post-v.  of  Franklin  eo.,  0.     Pop.  153. 


Harrisburg)  city,  cap.  of  Dauphin  co.  and  of  the  State 
of  Peuusylvanui,  situated  on  the  K.  bank  of  the  Suequc- 
hnuua  Kiver.  liu  uiilea  Iruui  its  uiouth.  It  is  lOii  miles  from 
Philadelphia,  and  121  miles  from  Washington  City:  lat. 
40°  15'  N.,  Ion.  70°  12'  W.,  and  stands  cliieBy  ou  a  plateau 
from  20  to  50  feet  obove  low  ivater  in  the  river.  The  Cum- 
berland Valley,  Northern  Central,  Pennsylvania,  and  Phila- 
delphia and  Heading  U.  Us.  all  centre  here,  while  the  Penn- 
sylvania Canal,  with  ils  outlets  and  feeders,  adds  much  to  ils 
facilities  for  trade.  It  is  au  extensive  depfit  for  lumber  i^id 
the  .Su»r[uehanua  River.  Four  bridges,  each  over  a  mile  in 
length — three  for  railroads  and  one  a  carriage  bridge — 
spun  the  river  at  this  point.     The  State  Capitol  buildings, 
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State  Capiti 

embracing  fifTK-cs  for  the  different  departments  of  the  State 
government,  are  located  in  the  midst  of  a  beautiful  [larU  of 
ten  acres  on  a  gentle  rise  of  grrjund.  They  are  plain  brick 
odiliees;  the  (_'apitol  prop(;r  has  large  ])orti(.'oes  on  the  E. 
and  \V.  fronts,  and  a  spacious  rotunda  surmounted  by  a 
dome  which  oonitnauds  a  lino  view  of  the  pieturesfjue  Sus- 
quehanna. The  State  Library  comprises  '10,000  volumes, 
and  n  nionunient  erected  to  the  memory  of  the  soldiers  who 
fell  in  (lie  Mexican  war  adorns  the  Caj)itol  j>ark.  llarris- 
burg  has  3S  ohurches,  and  2  national  aud  7  banks  of  dis- 
count. It  contains  the  court-house  and  county  prison,  and 
has  rj  daily  and  6  weekly  newspapers,  besides  several 
monthly  publications.  Besides  the  llarrisburg  .-Veadeniy 
an  I  Institute,  St.  (ienevievo's  Academy,  and  a  young  la- 
dies' seminary,  it  has  15  largo  ami  a  n\imbcr  of  snuiU  pub- 
lic school  buiblings,  aceoinniodating  -fl  sehoids  ami  5000 
srholars.  lis  local  charities  are  a  house  for  the  friendless, 
city  hospital,  nod  the  Pennsylvania  Lunatic  Asylum,  a  State 
institution,  llarrisburg  has  a  well-regulale<l  fire  depart- 
ment, an  eleetrio  fire-alarm  telegraph,  and  a  horse  railway. 
The  new  waterworks  are  extensive,  and,  with  the  oM,  cost 
$7.>0,000.  The  si  reels  are  maeadami/.ed  and  snppliiil  with 
gas.  It  has  a  fine  opera-house,  with  a  seating  enpaeitv  of 
1000.  Tlie  prosperity  of  llarrisburg  does  not  dipeml  upon 
ils  being  Iho  eipilnl  of  Ihe  Slate,  but  upon  its  railway  and 
ean.il  i-orninunicalion  with  the  coal  and  iron  resources  of 
the  Stale;  and  it  is  these  remarkable  resources  that  have 
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invited  Ihe  largo  manufacturing  eslablishmcnts  of  iron, 
steel,  boilers,  galvanized  iron  cornices,  brick,  ami  tile. 
Among  these  we  may  specify  the  Pennsylvania  livs.semer 
steel-works,  Ihe  LochicI,  Fnmklin,  Ccniral,  and  Pennsyl- 
vania Car  Co.'s  iron-works,  the  Chesapeake  nail-works,  Iho 
MeCormlek's,  Wislar's,  Price's,  and  Dock's  blnsl-furnnces, 
th"  llarrisburg  cotton-mill,  the  Kagle.  the  llarrisburg,  and 
..thcr  machine-works.  II  has,  bisitles,  5  carriage,  1  shoe, 
anil  2  broom  faelories,  tile  works,  .'1  Inig.-  Ilonnng-inills, 
and  7  extensive  sai*  and  planing  eslablishmenls,  with  nu- 
merous smaller  mannfaetiiring  inleresls.  employing  a  cap- 
ital of  $12,000,000.  It  is  the  fifth  city  iu  the  Stale,  ll  is 
tho  seat  of  a  Honian  Calholio  bishop.     Poi..  2:i,10l. 

Wll.I.lAM  II.  Eci.E,  Anlliiirof  HUloryo/  Pn. 

IIiirriNbiiri;,  post-v.  of  Harris  oo.,  Tex.,  J I  miles  N. 
of  llalve-iciii,  at  the  junction  of  Iho  Oalveslon  Houston 
and  Ilend.rson  and  the  (lalveslon  llarrisburg  and  San  An- 
tonio U.  Its.     It  is  on  Ilnffalo  llnyou.     Pop.  571. 

Harris  f;orc,  Ip.  of  Washiugion  co.,  VI.     Pop.  12. 

Ilar'risim,  county  of  Indiana,  bounded  on  tho  S.  by 
the  Ohio  Itivcr.  .\ren,  175  srinaro  miles.  The  surface  is 
finelv  diversified,  tho  soil  enlearenus  and  fertile.  There 
are  seviral  caverns,  Callle,  grain,  ami  wool  lire  shiplo 
procliiets;  flour,  cooperage,  and  lumber  are  lending  inniiu 
faelnres.     Cap.  Ooryd.in.      Pop.  19.111:1. 

lliirri-oll,  coonlv  of  Iowa,  bnundcd   on  Ihe  W.  by  the 
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Missouri  River,  which  separates  it  from  Nebraska.  The 
soil  is  productive.  Cattle,  grain,  and  wool  arc  the  staples. 
It  is  traversed  by  the  Cliicago  and  North-western  and  the 
Sioux  City  and  Paciflo  R.  Rs.     Cap.  Logan.     Pop.  89:il. 

Harrison,  county  of  N.  E.  Central  Kentucky.  Area, 
357  square  miles.  Its  surface  is  varied,  its  soil  mostly  fer- 
tile. Cattle,  grain,  tob.acco,  and  wool  are  staple  products; 
distilled  liquors  and  wagons  are  the  leading  articles  of 
manufacture.  It  is  traversed  by  the  Kentucky  Central 
R.  R.     Cap.  Cynthiana.     Pop.  12,993. 

Harrison,  county  of  Mississippi,  bounded  on  the  S.  by 
the  Gulf  of  Mexico  (Mississippi  Sound).  Area,  970  squiiro 
miles.  The  soil  is  light,  and  generally  covered  with  pino 
forests.  Rice  and  lumber  are  the  principal  products.  The 
county  is  traversed  by  the  New  Orleans  Mobile  and  Texas 
R.  R.     Cap.  Mississippi  City.     Pop.  5795. 

Harrison,  county  in  the  N.  N.  W.  of  Missouri,  bounded 
on  the  N.  by  Iowa.  Area,  720  square  miles.  It  is  chiciiy 
prairie,  most  of  which  is  fertile.  Cattle,  grain,  tobacco, 
and  wool  are  the  sta]>les.     Cap.  Bethany.     Pop.  14,035. 

Harrison,  former  county  of  Nebraska,  parcelled  out  to 
other  counties  since  the  U.  S.  census.     Pop.  in  1870,  031. 

Harrison,  county  in  the  E.  of  Ohio.  Area,  400  square 
miles.  It  is  liilly,  but  very  fertile.  Coal  and  limestone 
abound.  Cattle,  grain,  and  especially  wool,  are  the  staple 
products.  The  county  is  traversed  by  the  Pittsburg  Cin- 
cinnati and  St.  Louis  R.  R.     Cap.  Cadiz.     Pop.  1S,CS2. 

Harrison,  county  of  Texas,  bounded  E.  by  Louisiana, 
N.  E.  by  Caddo  Lake,  and  S.  \Y.  by  the  navigable  Sabine 
River.  Area,  964  square  miles.  Cotton,  corn,  fruit,  and 
pork  are  extensively  j)rodueed.  Tlie  county  is  fertile,  well 
watered,  well  timbered,  and  healthful.  Leather,  lumber, 
etc.  are  manufactured.  The  county  is  traversed  by  the 
Texas  Pacific  K.  R.     Cap.  Marshall.      Pop.  13,241. 

Harrison,  county  in  the  N.  of  West  Virginia.  Area, 
440  sijuaro  miles.  It  is  a  hilly  and  rolling  country,  with 
broad  valleys  and  a  very  rich  soil.  Timber,  coal,  iron,  and 
salt  are  among  its  resources j  cattle,  grain,  tobacco,  and 
wool  are  the  staple  products.  It  is  traversed  by  the  Balti- 
more and  Ohio  U.  R.     Cap.  Clarksburg.     Pop.  10,714. 

Harrison,  tp.  of  Hale  co.,  Ala.     Pop.  800. 

Harrison,  post-v.  and  tp.,  cap.  of  Boone  co..  Ark.,  in 
Crooked  Creek  Valley.     It  has  the  U.  S.  land-office,  a  fine 
school-building,  5  general  stores,  2  drug-stores,  and  1  news- 
paper.    Principal  business,  farming.     Pop.  of  tp.  820. 
Thomas  Newman,  Ed.  '•  Highlandeii." 

Harrison,  tp.  of  Columbia  co.,  Ark.     Pop.  000. 

Harrison,  tp.  of  Union  oo.,  Ark.     Pop.  729. 

Harrison,  tp.  of  White  co.,  Ark.     Pop.  972. 

Harrison,  post-tp.  of  Winnebago  co..  III.     Pop.  725. 

Harrison,  t]).  of  Bartholomew  co.,  Ind.     Pop.  1228. 

Harrison,  tp.  of  Blackford  co..  Ind.     Pop.  lOSO. 

Harrison,  tp.  of  Boone  co.,  Ind.     Pop.  1209. 

Harrison,  tp.  of  Cass  co.,  Ind.     Pop.  1171. 

Harrison,  tp.  of  Clay  co.,  Ind.     Pop.  2241. 

Harrison,  tp.  of  Daviess  Co.,  Ind.     Pop.  10S4. 

Harrison,  tp.  of  Dearborn  co.,  Ind.     Pop.  1086. 

Harrison,  tp.  of  Delaware  co.,  Ind.     Pop.  1400. 

Harrison,  tp.  of  Elkhart  co.,  Ind.     Pop.  1055. 

Harrison,  tp.  of  Fayette  co.,  Ind.     Pop.  867. 

Harrison,  tp.  of  Harrison  co.,  Ind.  Pop.  3462.  It 
contains  the  town  of  CoRvnoN  (which  see). 

Harrison,  tp.  of  Henry  co.,  Ind.     Pop.  1888. 

Harrison,  tp.  of  Howard  co.,  Ind.     Pop.  807. 

Harrison,  tp.  of  Knox  oo.,  Ind.     Pop.  2812. 

Harrison,  tp.  of  Kosciusko  co.,  Ind.     Pop.  1745. 

Harrison,  tp.  of  Miami  oo.,  Ind.     Pop.  1202. 

Harrison,  tp.  of  Morgan  co.,  Ind.     Pop.  378. 

Harrison,  tp.  of  Owen  co.,  Ind.     Pop.  451. 

Harrison,  tp.  of  Pulaski  co.,  Ind.     Pop.  753. 

Harrison,  tp.  of  Spencer  co.,  Ind.     Pop.  1977. 

Harrison,  tp.  of  Union  co.,  Ind.     Pop.  759. 

Harrison,  tp.  of  Vigo  co.,  Ind.     Pop.  870. 

Harrison,  tp.  of  Wayne  co.,  Ind.     Pop.  580. 

Harrison,  tp.  of  Wells  eo.,  Ind.     Pop.  2961. 

Harrison,  tp.  of  Adair  co.,  la.     Pop.  434. 

Harrison,  tp.  of  Benton  co.,  la.     Pop.  502. 

Harrison,  tp.  of  Harrison  co.,  la.     Pop.  830. 

Harrison,  tp.  of  Lee  eo.,  la.     Pop.  98S. 

Harrison,  tp.  of  Mah.aska  co.,  la.     Pop.  1270. 

Harrison,  tp.  of  Franklin  co.,  Kan.     Pop.  923. 


Harrison,  tp.  and  post-v.  of  Cumberland  co.,  Mo.,  35 
miles  N.  W.  of  Portland.  It  has  a  lire  insurance  company 
and  manufactures  of  woollens,  wire,  agricultural  machines, 
etc.     Pop.  1219. 

Harrison,  tp.  of  Macomb  co.,  Mich.     Pop.  605. 

Harrison,  tp.  of  Monongalia  eo.,  Minn.     Pop.  356. 

Harrison,  tp.  of  Daviess  co.,  Mo.     Pop.  831. 

Harrison,  tp.  of  Mercer  co..  Mo.     Pop.  914. 

Harrison,  tp.  of  Moniteau  co.,  Mo.     Pop.  1585. 

Harrison,  tp.  of  Scotland  co..  Mo.     Pop.  1491. 

Harrison,  tp.  of  Vernon  co..  Mo.     Pop.  415. 

Harrison,  tp.  of  Gloucester  co.,  N.  J.     Pop.  3038. 

Harrison,  city  of  Hudson  co.,  N.  J.,  on  the  Passaic 
River,  opposite  Newark.  It  has  2  weekly  newspapers. 
Pop.  4129. 

Harrison,  tp.  and  post-v.  of  Westchester  co.,  N.  Y., 
on  the  New  York  and  New  Haven  R.  R.     Pop.  787. 

Harrison,  tp.  of  Carroll  co.,  0.     Pop.  1024. 

Harrison,  tp.  of  Champaign  co.,  0.     Pop.  944. 

Harrison,  tp.  of  Darke  co.,  0.     Pop.  2007. 

Harrison,  tp.  of  Gallia  eo.,  0.     Pop.  1329. 

Harrison,  tp.  of  Hamilton  co.,  0.     Pop.  758. 

Harrison,  post-v.  of  Hamilton  co.,  0.,  on  the  Cincin- 
nati and  Whitewater  R.  R.,  25  miles  W.  N.  W.  from  Cin- 
cinnati, in  a  picturesque  and  agricultural  district.  It  con- 
tains 6  churches,  2  schools,  3  llouriug-lnills,  2  tanneries,  2 
brush-factories,  1  corn-drill  factory,  1  woollen  and  1  fur- 
niture factory,  a  sash  and  door  factory,  railroad-shops,  etc. 
It  has  1  weekly  newspaper.     Pop.  1417. 

Will  R.  Hartpesce,  Ed.  "  Harrison  News." 

Harrison,  tp.  of  Henry  co.,  0.     Pop.  1295. 

Harrison,  tp.  of  Knox  co.,  0.     Pop.  087. 

Harrison,  tp.  of  Licking  co.,  0.     Pop.  1242. 

Harrison,  tp.  of  Logan  co.,  0.     Pup.  994. 

Harrison,  tp.  of  Montgomery  co.,  0.     Pop.  2116. 

Harrison,  t]>.  of  Muskingum  eo.,  0.     Pop.  1197. 

Harrison,  tp.  of  Paulding  co.,  0.     Pop.  304. 

Harrison,  tp.  of  Perry  eo.,  0.     Pop.  1202. 

Harrison,  tp.  of  Pickaway  co.,  0.     Pop.  1271. 

Harrison,  tp.  of  Preble  co.,  0.     Pop.  2294. 

Harrison,  tp.  of  Ross  co.,  0.     Pop.  1150. 

Harrison,  tp.  of  Scioto  co.,  0.     Pop.  1032. 

Harrison,  tp.  of  Van  Wert  co.,  0.     Pop.  1319. 

Harrison,  tp.  of  Vinton  eo.,  0.     Pop.  782. 

Harrison,  tp.  of  Allegheny  co.,  Pa.     Pop.  1870. 

Harrison,  tp.  of  Bedford  co..  Pa.     Pop.  783. 

Harrison,  tp.  of  Potter  co..  Pa.     Pop.  1052. 

Harrison,  post-v.,  cap.  of  James  co.,  Tenn..  on  the 
E.  bank  of  the  Tennessee  River,  12  miles  above  Chatta- 
nooga. 

Harrison,  tp.  of  Charles  City  co.,  Va.     Pop.  1084. 

Harrison,  tp.  of  Calumet  co..  Wis.,  at  the  N.  extremity 
of  Lake  Winnebago.     Pop.  1502. 

Harrison,  tp.  of  Grant  co..  Wis.     Pop.  1045. 

Harrison  (Benjamin),  one  of  the  signers  of  the  Decla- 
ration of  Independence,  b.  about  1740  at  Berkeley,  Charles 
CO.,  Va. :  was  educateil  at  William  and  Mary  College.  Ho 
took  an  early  and  prominent  part  in  public  affairs,  and  in 
1764  was  Speaker  of  the  house  of  burgesses,  and  again 
1777-82.  He  was  a  member  of  the  General  Congress  from 
1774-77,  and  governor  of  Virginia  17S2-85.  —  He  was 
the  brother  of  Gen.  Charles  Harhlsos,  a  Revolutionary 
officer,  and  President  W.  H.  Harriso.n  was  a  son  of  Gov. 
Harrison,  who  d.  in  Apr.,  1791. 

Harrison  (John),  b.  at  Faulby,  Yorkshire,  England, 
1093;  was  bred  a  carpenter;  produced  a  new  escapement 
for  clocks  and  watches  and  a  compens.ation  (gridiron)  pen- 
dulum 1725;  went  to  London  1735;  invented  the  nautical 
chronometer  1736,  and  perfected  it  in  1759  ;  received  in  con- 
sequence (1767)  a  prize  of  £20,000  offered  in  1714  for  the 
invention  of  means  by  which  mariners  could  tell  their  lon- 
gitude within  thirty  miles.  He  made  various  improvements 
in  clocks  and  watches.     D.  in  London  Mar.,  1770. 

Harrison  (John  Hoffman),  M.  D.,  b.  in  Washington 
City,  D.  C,  Aug.  30,  1808;  d.  in  New  Orleans  Mar.  19, 
1849,  of  consumption.  He  received  his  diploma  from  the 
University  of  Maryland,  was  resident  surgeon  of  its  charity 
hospital  1833-30 ;  was  the  founder  of  the  Xcw  Orleans 
Medical  and  Siirr/lral  Joiinml  in  1S45,  and  edited  it  for 
four  years.  He  published  a  valu.ablo  and  elaborate  work 
on  the  nervous  system  in   1849,  and  contributed  several 
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important  articles  to  the  medical  journals.  His  experi- 
ments in  reference  to  the  yellow  fever  arc  noticed  by  Dr. 
Drake  in  his  elaborate  work  on  the  Diseasea  of  the  MiMsis' 

glpfn    Vnll'-y,  pAt  L  F.  EVK. 

Harrison  (XapolkonB.),  U.  S.  N.,  b.  Feb.  19,  182a,  in 
Virginia;  entered  the  navy  as  a  midshipman  Feb.  26, 
ls;jS;  became  a  passed  midshipman  iu  1844,  a  lieutenant 
in  ISJ;i,  a  commander  in  1>?(>2,  a  captain  in  1808.  D.  while 
in  command  of  the  Congress,  Oct.  27,  1870.  Capt.  Harri- 
son was  a  man  of  fine  character,  and  greatly  beloved  by 
his  brother  officers,  lie  had  had  tlie  distinguished  honor 
of  leading  the  starboard  column  of  the  6cet  by  Forts  Jack- 
son and  St.  Philip  on  its  way  to  New  Orleuns  (Apr.  24, 
1SG2),  and  '' displayed  masterly  ability  iu  steering  his  vessel 
under  a  hurricane  of  shot  and  shell,  and  afterward  in 
manoeuvring  and  fighting  her."  llis  death  was  universally 
regretted.  Fox ii ALL  A.  Pakkkk. 

Harrison  (Robeht  A.).  Q.  C,  D.  C.  L.,  Canadian  bar- 
rister, was  b.  at  Montreal  Aug.  l:J,  IS.'J.'i,  was  called  to  the 
bar  in  1855,  and  became  a  prominent  lawyer  of  Toronto. 
He  wrote  several  standard  works  upon  the  law  of  Upper 
Canada,  and  held  important  i)ublic  olliccs.    D.  Nov.  I,  1878. 

Harrison  (  Wuiiam  IIknuv).  the  ninth  President  of 
the  U.  S.,  was  b.  Feb.  9,  177;J,  in  Charles  eo.,  Va.,  at  Ber- 
keley, the  residence  of  his  father,  Gov.  Itenjamin  Harrison. 
He  studied  at  Hampdeu-Sidney  College  with  a  view  to  enter- 
ing the  profession  of  medicine.  In  1791  he  became  an 
ensign  in  the  army,  and  in  1792  a  lieutenant  on  Wayne'a 
staff.  In  1795  he  was  made  captain  and  commandant  of 
Fort  Washington,  now  Cincinnati,  0.  In  1797-98  ho  was 
secretary  of  the  North-west  Territory,  and  iu  1799-1800  its 
delegate  in  Congres.'^.  Ho  was  (18Ul-l.'i)  governor  of  In- 
diana Territory  and  superintendent  of  Indian  aft'airs.  and 
as  such  concluded  thirteen  important  treaties  and  gained 
the  battle  of  Tippeeanoe,  Nov.  7,  isll.  Iu  1812  he  was 
made  major-^^eneral  of  Kentucky  militia  and  brigadier- 
general  in  the  army,  with  the  command  of  the  north*wcst 
frontier.  In  181^  he  was  made  major-general,  and  as  such 
won  much  renown  bv  the  defence  of  Fort  Meigs  and  the 
battle  of  the  Thames'.  Oct.  5.  ISl.-i.  In  1814  ho  left  the 
army,  and  was  employed  in  Indian  affairs  by  the  govern- 
ment. He  was  a  member  of  Congress  from  Ohio  1810- 
19;  State  senator  1819-21  ;  U.  S.  Senator  1S25-28;  Presi- 
dential elector  1821  and  1H25;  U.  S.  minister  to  Colombia 
1 828-29  ;  after  which  he  retired  to  his  farm  at  North  Bend, 
Hamilton  co.,  0.,  KJ  miles  below  Cincinnati,  where  for 
twelve  years  he  was  clerk  of  the  county  court.  In  I8:i9  ho 
was  nominated  for  the  Presidency  by  the  Whigs  at  Harris- 
burg,  Pa.,  Mr.  Van  Buren  being  the  Democratic  candidate, 
and  Gen.  Harrison  received  2.'U  electoral  vrites  against  GO 
fur  his  opponent.  This  elc:;tion  is  memorable  chiefly  for 
the  then  extraordinary  means  employed  during  the  canvass 
for  popular  votes.  Mass  meetings  and  processions  were 
introduced,  and  the  watchwords  "  log  cabin  "  and  ''  hard 
cider"  (referring  to  statements  of  his  political  adversaries 
as  to  the  general's  habitation  and  his  favorite  drink)  were 
effectively  used  by  the  Whigs,  and  arouse<l  a  wonderful 
popular  enthusiasm.  Pres.  Harrison  d.  Apr.  4,  1S41,  just 
thirty-one  days  after  his  inauguration.  He  published  in 
ls;t8  a  small  work  on  the  Indians  of  the  Ohio  Valley.  (See 
his  AiT'-'  bv  MosKS  Dawson,  1824;  by  Jamks  Hall,  18:iG  ; 
by  U.  Hii.imKTii.  18.19;  by  S.  J.  Burr,  1840;  by  Isaac  R. 
Jackson,  and  others.) 

Ilar'risoMburK,  post-v.,oap.  of  Catahoula  parish,  La., 
on  the  nuvii;aljle  Ouachita  Kiver.  It  has  1  weekly  news- 
pap.T.      Pop.  217. 

Ilarrisoiibiir?,  post-v.  and  tp.,  cap.  of  Rockingham 
Co..  \'a.,  in  tlie  Shenandoah  Valley,  on  the  Baltimore  and 
Ohio  and  the  Valley  U.  Us.,  and  on  the  Washington  and 
St.  Louis  narrow-gaiijjG  U.  It.,  which  will  connect  it  with 
th(!  iron  and  coal  fields  of  West  \'irginia.  It  has  a  na- 
ti'mal  bank,  al>out  .''0  stores  of  various  kinds,  2  weekly 
newspapers,  and  5  white  and  2  colored  schools.  Rawley 
Springs  are  12  miles  K.  of  Harrisonburg.  Prtp.  of  v.  20;iG; 
of  tp.  282S.  ,Jno.  H.  Waiitman.n,  Kn.  "  Ki;<;istku." 

Ilar'rison  Si|iiare,  post-v.  of  Suffolk  eo..  Mass.,  now 
iiieludcd  ill  Boston,  is  on  the  Old  Colony  R.  R.,  Shawmut 
and  Milton  bran<-h. 

nnr'risonviM<>,  rp.  and  post  v.  of  Monroe  co..  III.,  on  ; 
the  Mi-<sissippi  Ilivcr,  28  miles  below  St,  Louis,  in  a  fertile 
re;;ion.      Pop.  47>'. 

HarriNonvillc,  post-v.,  cap.  of  Cass  oo.,  Mo.,  45  miles 
S.  S.  K.  of  KanaiiH  City,  on  the  Osai;o  division  of  the 
Missouri  Kansas  and  Texas  U.  R.  It  has  I  privato  bank, 
1  newspaper,  a  high  school,  a  steam  Ilouring-mill,  stores 
and  shops.      Pop.  Il).'t2.      .1.  K.  Pavnk,  Kn.  "  CoiniiKR.." 

HarrisonviUe,  post-v.  of  Meigs  eo.,  0.,  in  Scipio  tp. 

Pop.   1(10. 

Har'ristoun,  tp.  and  post-v,  of  Maoon  oo.,  III.,  on  the 


Toledo  Wabash  and  Western  R.  R.,  7  miles  W.  of  Decatur 
Pop.  984. 

Har'risviUCf  post-v.,  county-seat  of  Alcona  co.,  Mich., 
on  Lake  Huron.     Pop.  4G4. 

Harrisville^  tp.  and  post-v.  of  Cheshire  co.,  N.  H., 
\  42  miles  S.  W.  of  Concord.  It  has  manufactures  of  woollen 
goods,  lumber,  and  wooden  ware. 

Ilarrisvilh*,  thriving  post-v.  of  Diana  tp.,  Lewis  co., 
N.  Y.,  has  manufactures  of  lumber,  chairs,  leather,  etc. 

UarrisviHe,  post-v.  of  Short  Creek  tp.»  Harrison  co., 
0.     I'op.  25S. 

HarrisviHe,  tp.  of  Medina  co.,  0.     Pop.  1IS2. 

HarrisviUe,  post-b.  of  Mercer  tp.,  Butler  co..  Pa.,  on 
the  Shenango  and  Allegheny  R.  R.,  33  miles  S.  £.  of  Grocn- 
villc.     Pop.  352. 

Harrisvillo,  manufacluring  village  of  Burrillvillc  tp.. 
Providence  co.,  R.  I.,  on  the  Providence  and  Springfield 
R.  R.,  21  miles  from  Providence. 

HarrisviHe  ( P.  0.,  Ritchii:  C.  H.).  cap.  of  Ritchie  co., 
W.  Va..  3  miles  S.  of  the  Baltimore  and  Ohio  R.  R.  It  has 
1  weekly  newspaper.     Pop.  140. 

Har'rodsburg,  post-v.,  cap.  of  Mercer  co.,  Ky.,  is  .3 
miles  from  the  line  of  the  Cincinnati  Southern  R.  R.  It 
has  G  churches  for  white  and  2  for  colored  people.  Daugh- 
ters' College,  common  schools,  2  banks,  1  weekly  news- 
pajicr,  a  hemp-factory,  and  a  barrel-factory.  It  has  good 
mineral  waters,  and  fertile  land  around  it.     Pop.  2205. 

James  B.  Clark,  Kn.  and  Pnor-.  "  Kknticky  Pkople." 

Har'rogate,  or  Har'rowgatc,  town  in  Yorkshire, 
England.  Its  sulphurous  springs  arc  much  frequented 
during  summer,  and  have  very  beneficial  effects  in  diseases 
of  the  skin,  scrofula,  dyspepsia,  and  gout.  Pop.  with  sur- 
roundings, 10,829. 

Har'row  (on-tiik-IIill).  town  and  parish  of  Middle- 
sc.v,  England,  on  the  London-Birmingham  Railway,  12  milei^ 
N.  AV.  of  London,  chiefly  famous  for  its  school,  founded  in 
1571  by  John  Lyon,  a  yeoman,  as  a  free  school  for  ])oor 
boys.  It  is  at  present  one  of  the  most  exclusive  of  Kng- 
lish  schools,  few  youth  of  the  middle  classes  attending  it. 
It  has  thirty-threo  masters  and  sub-masters,  and  special 
attention  is  given  to  Greek  and  Latin  classics.  Pop.,  with 
surroundings,  10,807. 

Hart.     Sec  Stag. 

Hart)  county  in  the  N.  E.  of  Georgia,  bounded  on  tho 
X.  E.  by  the  Savannah  River,  whieli  separates  it  from 
South  Carolina.  Area,  -'j.'IU  square  miles.  Tho  surface  is 
varied.  Cotton,  corn,  and  tobacco  arc  the  staple  products. 
Cap.  Hartwell.     Pop.  ti783. 

Hart,  county  in  the  so-called  "  Barrens  "  of  W.  Central 
Kentucky.  Area,  425  square  miles.  It  is  hilly,  and  gen- 
erally productive.  Limestone  abounds.  There  are  nunu*r- 
ous  caves.  Live-stock,  tobacco,  grain,  and  wool  are  the 
stai)le  products.  The  county  is  traversed  by  Green  River 
and  by  the  Louisville  and  NashviJlc  R.  R.  Cap.  Mum- 
fordsville.     Pop.  13,1587. 

Hart,  tp.  of  Warrick  co.,  Ind.     Pop.  1S92. 

Hart,  post-v.  and  tp.,  cap.  of  Oceana  co.,  Mich.,  about 
8  miles  froni  Lake  Michigan.  It  has  2  churches,  a  union 
school -building,  a  court-house,  7  stores,  a  good  water- 
power,  3  mills,  1  weekly  newspajjcr,  and  a  factory.  Pop.  of 
tp.  1004.     J.  Palmiter,  Ej).  "Oi  eana  Countv  Joi  hnal." 

Hart,  tp.  of  Winona  co.,  Minn.     Pop.  859. 

Hart  (James  MiDofOAL),  b.  at  Kilmarnock,  Scotland, 
in  1828  ;  came  when  a  child  to  America,  and  lived  at  Albany, 
N.  Y. ;  went  to  Diisseldorf,  tierniany,  in  1851,  an<l  studied 
landscai)c-painting  aluuit  a  year;  returned  to  Albany  in 
1852;  removed  to  New  York  in  I>»50;  was  maile  an  aoatl- 
emician  in  1859.  His  pictures  are  admired  for  their  har- 
mony of  color  and   the  quiet  |ieneefulneps  of  their  lone. 

Witoda  in  Autumn,  Mmmriite  in  tfif  Ai/hunuiinKii,  Prttrrful 
llomrtt,  are  best  known.  O.  B.  Fiuithincham. 

Hart  (.loEL  T.),  b.  in  Clarke  co.,  Ky.,  1810;  was  bred  a 
mas(ui,  and  learned  t<>  read  by  the  light  of  a  wood-fire. 
While  working  in  ls;;o  at  Lexington,  Ky.,  ns  a  stoncM-ut- 
ler,  he  began  modelling  in  clay,  and  soon  won  reputation. 
His  famous  statue  of  Henry  Clay,  on  which  he  began  to 
work  in  184fi,  owing  to  a  sliipwreek  and  other  causes  of 
delay,  was   not    set    up    for   many   years.     The   Anf/rltiin, 

W'tmttn  Tnuiiip/i'int,  and  //  /'mirntin  are  amon^;  his  best 
works.  He  excelled  in  portraitbusts,  and  had  much  facility 
and  taste  as  a  poet.     D.  at  Florence,  Italy,  Mar.  2,  1877. 

Hart  (.Ioiin),  one  of  the  signers  of  tho  Declaration  of 
Hulependcnee,  was  b.  a(  Hopewell,  N.  J.,  in  I70S.  He  was 
a  farmer,  and  a  nuin  of  noble  simplicity  anil  purity  of  eba- 
racier,  ofl<'n  mnt  to  tho  provincial  h-gixlature,  and  known 
us  "  hoiu-st  John   Hart."     Ho  was  in  the  Continental   Con- 
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gress  1774-77,  and  was  until  after  the  battle  of  Trenton 
much  persecuted  by  the  Tories,  who  hunted  their  patriotic 
neighbor  for  :i  long  time  from  place  to  place.  D.  at  Hope- 
well. N.  J.,  in  17SU. 

Hart  (John  Skely).  LL.D.,  b.  in  Stockbridge,  Mass., 
J:in.  28,  1810,  and  in  1S\'2  removed  with  his  family  to  Lu- 
zerne CO.,  Pa.  He  graduated  in  lS;iO  at  Princeton  with  the 
first  honors;  was  principal  of  Natchez  Academy,  Miss., 
1S:!0-31  :  became  in  1S32  tutor,  and  in  1S34  adjunct  pro- 
fessor of  ancient  languages,  at  Princeton;  taught  in  the 
EdgehlH  School,  Princeton,  18^6-41;  was  principal  of  the 
Philadelphia  High  School  1842-59;  teacher  and  principal 
of  the  \ew  Jersey  Normal  School.  Trenton,  1862-71  ;  and 
in  1S72  became  professor  of  rhetoric  and  the  English  lan- 
guage and  literature  in  Princeton  College.  Author  of  a 
large  number  of  educational  and  religious  works,  and  has 
written  many  reviews  and  reports.  Has  been  editorially 
connected  with  a  number  of  periodicals,  and  an  active  pro- 
moter of  the  Sunday-school  cause.     D.  Mar.  2fi,  1877. 

Hart  (Xaxcv),  a  noted  heroine  of  Revolutionary  fame 
in  the  annals  of  Georgia.  Though  ignorant  of  letters  ami 
the  civilities  of  life,  yet  she  was  a  zealous  lover  of  liberty 
and  the  '*  Liberty  boys,"  as  she  called  the  Whigs,  and  did 
many  valorous  acta  in  support  of  their  cause  which  ren- 
dered her  name  illustrious.  On  one  occasion,  by  her  own 
prowess  and  strategy,  she  overcame  a  party  of  five  of  the 
enemy  who  came  to  iier  humble  cabin  for  the  purpose  of 
insult,  outrage,  and  plunder:  one  she  killed  outright,  an- 
other she  put  hors  (fc  comh'tf,  and  compelled  the  other  three 
to  surrender  as  prisoners  at  iier  discretion  to  avoid  a  similar 
fate.  (Sec  Miis.  Ellet's  Heroic  Women  nf  the  Antt^rican 
Jierofiifion,  and  White's  S'nttsficB  of  Georgia.)  In  honor 
of  this  courageous  woman  the  county  of  Hart  in  this  State. 
embracing  the  place  of  her  residence,  was  named. 

Hart  (Col.  Ossias  B.),  a  native  of  Florida,  fought 
durin::;  the  civil  war  on  the  side  of  the  Union,  and  after 
the  return  of  peace  became  a  judge  of  the  supreme  court 
of  the  State.  In  1S70  he  was  sent  to  the  U.  S.  Senate  by 
the  Republicans,  but  rejected  by  the  Senate.  lu  1S72  he 
was  chosen  governor  of  Florida  for  a  term  of  four  years. 
D.  at  Jacksonville,  Fla.,  May  IS,  1874. 

Hart  (William),  elder  brother  of  J.  M.  Hart,  b.  at 
Paisley,  Scotland,  in  132;i;  came  to  the  U.  S.  in  18"1;  was 
brel  a  mcclianic,  and  apprenticed  to  a  coach-maker  at 
Albany,  but,  exhibiting  talent  and  taste  for  art,  left  the 
ornamental  painting  of  carriages  for  the  painting  of  can- 
vas. His  first  publicly  exhibited  landscape  picture  in  134S 
gained  favorable  notice.  In  ISoO  the  generosity  of  a  friend 
ena'jled  him  to  revisit  his  native  land,  and  three  years 
spent  abroad  in  study  advanced  him  greatly  in  his  art. 
He  has  Ijccn  from  the  first  a  frequent  exhibitor  at  the  Na- 
tional Academy,  and  became  an  academician  in  ISjS.  Mr. 
Hart  has  done  very  good  work  in  water-color.  The  Water- 
Color  Society  owed  its  existence  in  large  measure  to  him; 
for  three  years  ho  was  its  president.  0.  B.  Frothixgiiam. 

Harte  (Fran-cis  Bret},  b.  Aug.  2.j,  IS.-JO,  at  Albany, 
N.  Y.  In  1S«>4  he  went  to  California,  digged  gold,  taught 
school,  engaged  in  the  express  business,  set  type  in  the 
ofBc;e  of  the  Gofden  Z7/-«,  became  editor  of  the  Cali/'onu'an, 
a  literary  weekly,  and  was  appointt-fl  secretary  of  the  U.  S. 
branch  mint  in  San  Francisco  in  1864.  Some  of  the  poems 
which  he  published  in  San  Francisco  papers  during  the  fol- 
lowing years — Tlie  Socirtt/  upon  the  Stanhhtic,  The  Pliocene 
SknU,  John  Jjiirns  of  GcttifxhurQ,  etc. — attracted  great  at- 
tention, nnd  in  1S63  he  started  a.new  magazine,  the  Over- 
laiul  Moiifhhf.  The  two  sketches  which  he  contributed  to 
this  paper.  The  Luck  of  Roaring  Camp  and  The  Outcasts  of 
Poker  Fluty  made  quite  a  sensation,  and  with  the  publica- 
tion in  1870  of  iiis  ])Oera,  The  Heathtn  Chinee,  his  popu- 
larity culminated.  In  the  same  year  he  was  appointed 
professor  in  modern  literature  at  the  University  of  Cali- 
fornia, but  in  1871  he  resigned  his  chair  and  returned  to 
the  Eastern  States,  settling  in  the  city  of  New  York.  He 
has  a  decided  talent  for  the  description  of  life,  as  it  ap- 
pears when  for  some  reason  or  other  it  falls  outside  of  civ- 
ilized society  and  has  to  start  anew.  The  Latent  despair 
which  is  likely  to  be  found  at  the  bottom  of  such  a  form  of 
life  is  perceptible  in  Bret  Harte's  pictures,  without  making 
them  sentimental  or  painful;  and  the  rudeness  and  harsh- 
ness both  of  characters  and  events  which  are  necessarily 
connected  with  it  are  painted  with  an  astonishing  realism, 
without  becoming  ofifcnsive  or  disagreeable.  His  style  and 
his  language  help  him.  His  style  is  sketchy  and  al>rupt, 
but  it  is  forcible,  insinuating,  and  makes  the  impression 
that  it  always  skips  the  worst  and  tells  the  best.  His  lan- 
gu:ige  is  slang,  but  it  is  always  characteristic,  often  witty, 
and  now  and  then  set  off  by  an  almost  sublime  simplicity. 
By  this  means  he  has  succeeded  in  giving  short  but  power- 
ful glimpses  of  human  nature,  and  the  novelty  and  fresh- 
ness of  his  productions  have  produced  a  great  impression. 


But  he  has  sometimes  attempted  to  use  other  means,  an- 
other language,  another  style,  another  subject,  and  has  then 
been  less  suecesslui.  Within  its  proper  limit  his  talent  is  a 
very  delightful  one.  Clt-mf-xs  Petersen. 

Harte-Beest  [Dutch],  or  Caama,  Afcelaphmcaamn, 
a  large  antelope  of  S.  Africa,  which  goes  in  great  herds,  is 
extremely  swift,  and  is  hunted  for  its  flesh,  which  resem- 
bles beef.  It  is  often  domesticated.  The  bastaard  harte- 
bee.'^t,  or  sassaby  {AutHope  Innata),  also  lives  in  S.  Africa, 
towards  the  tropic.  It  runs  in  small  herds,  and  has  excel- 
lent flesh. 

Hart'enstein  (Gcstav),  b.  at  Plauen,  Germany,  Mar. 
IS,  1S08;  became  in  18.34  extraordinary,  and  in  18.36  regu- 
lar, professor  of  philosophy  at  Leipsic ;  is  of  Herbart's 
school  of  thought,  and  has  done  much  to  make  his  master's 
teachings  understood.  Among  his  works  are  Prohleme  und 
Grttndlchrcn  der  A/hfemeiiien  Metaphifsik  (1836),  Die 
Grnndbctjriffe  der  ethiftchen  Wissenm-ha/ten  (1844).  Hitto- 
risrh-philosophische  Ahhandlnngen  (187U);  has  edited  Her- 
bart's and  Kant's  complete   Works. 

Har'ter,  tp.  of  Clay  co.,  III.     Pop.  2785. 

Hart'field,  post-v.  of  Chautauqua  tp.  and  co.,  N.  Y. 
Pop.  09. 

Harfford,  county  of  Connecticut,  bounded  on  the  N. 
by  Massachusetts,  and  intersected  by  the  navigable  Con- 
necticut River.  Area,  807  square  miles.  The  surface  is 
varied,  the  soil  generally  productive,  especially  along  the 
Connecticut  River.  Tobacco,  grain,  fruit,  live-stock,  and 
wool  are  produced  extensively.  There  are  important  man- 
ufactures of  metallic  wares,  firearms,  brick,  flour,  lumber, 
machinery,  carriages,  harnesses,  woollens,  furniture,  and 
many  other  kinds  of  goods.  The  county  is  traversed  by  the 
New  York  New  Haven  and  Hartford,  "the  Hartford  Provi- 
dence and  Fishkill,  the  New  Haven  and  Northampton,  and 
other  R.  Rs.     Cap.  Hartford.     Pop.  109,007. 

Hartford,  the  capital  of  Connecticut  and  the  county- 
scat  of  Hartford  co.,is  on  the  W.  side  of  Connecticut  River, 
60  miles  from  its  mouth,  and  the  head  of  navigation  except 
for  small  boats;  lut.  41°  4j'  59"  N.,  Ion.  72°  40'  45"  W. 
It  is  on  the  New  York  New  Haven  and  Hartford  R.  R..  Ill 
miles  from  New  York  and  124  from  Boston;  is  the  eastern 
terminus  of  the  Connecticut  AVestern  R.  R.,  connecting  W. 
with  Albany,  Poughkcepsic,  and  Fishkill;  the  northern 
terminus  of  the  Connecticut  Valley  R.  R.,  extending  to 
Long  Island  Sound  at  Savbrook,  44  miles.  The  Hartford 
Providence  and  Fishkill  R.  R.,  a  part  of  the  New  York  and 
New  England  line,  connects  for  Boston  via  AVillimautic, 
and  extends  E.  to  Providence  and  W.  to  Watcrbury,  and 
is  projected  to  the  Hudson  River  at  Fishkill.  The  ciiy  in- 
vested $1,250,000  in  stock  to  secure  the  facilities  furnished 
by  the  Connecticut  Western  and  Valley  roads.  It  has  a 
daily  steamboat  line  to  New  York,  and  freight  lines  to 
Philadelphia.  Baltimore,  and  Alban}',  besides  150  to  200 
sailing  craft  in  the  coasting-trade. 

Hartford  was  settled  in  16:15  by  emigrants  from  Newtown 
(now  Cambridge,  Mass.).  The  Indian  name  for  the  lo- 
cality was  .SVcA-iVjk//,  and  the  settlers  secured  a  deed  in  1636 
from  Sunckquassen  (or  Sequassen),  chief  of  the  Suckiaug 
tribe,  but  to  secure  a  certain  title  the  lands  were  repur- 
chased in  1G70.  The  settlement  was  first  named  Newtown, 
but  changed  to  Hartford,  after  Hertford,  England,  said  to 
have  been  the  birthplace  of  Rev.  Samuel  Stone,  teacher  of 
the  church.  The  Hutch  built  a  fort  on  the  river  in  1633, 
but  were  dispossessed  by  the  general  court  in  1654.  Among 
the  early  settlers  were  men  who  had  been  eminent  in  Eng- 
land and  in  the  ^Massachusetts  colony.  Emigrants  from 
Hartford  settled  Farmington  in  1645.  Middletown  and 
Norwalk  in  1650,  and  Hadley,  Mass.,  in  1659.  In  1037,  42 
of  its  90  men  went  to  the  Pequot  war.  In  1775  a  small 
committee  of  gentlemen  met  in  Hartford  and  made  arrange- 
ments for  men  and  money  which  resulted  in  the  memora- 
ble capture  of  Ticonderoga  by  Col.  Ethan  Allen.  The  first 
school  was  established  in  1638,  and  the  same  year  Ludlow, 
Haynes,  Wolcott.  Hopkins,  and  Hooker  formed  a  written 
constitution,  completed  in  1639,  which  was  the  first  framed 
in  America,  and  embodied  the  main  points  of  all  subse- 
quent State  and  of  the  Federal  Cnnstitution.  The  first 
code  of  laws  was  drawn  up  by  LudhfW  in  1650,  reducing 
the  capital  offences  from  160  (in  England)  to  15.  The  first 
mission  was  started  in  1650  for  the  Christiauization  of  the 
Indians.  A  prominent  event  in  the  history  of  the  town 
was  the  effort  of  Sir  Edmund  Andros,  governor-general  of 
New  England  in  1687,  to  secure  the  charter  granted  to  the 
colonists  in  1662  by  King  Charles  II.  Andros  made  for- 
mal demand  for  the  instrument  in  the  general  court,  and 
while  discussion  was  in  progress  Capt,  Joseph  Wadsworth 
carried  off  the  charter  and  secreted  it  in  the  famous  **  tdiarter 
oak  :"  or  perhaps  the  orisjinal  charter  was  secreted  in  the 
oak  in  June,  1687,  and  Wadsworth  carried  off  the  duplicate. 
The  historic  tree  survived  till  1856,  when  it  was  blown 
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down.  It  was  an  objccr  of  interest  to  every  visitor  to  tho 
city,  iind  gave  a  name  to  liie  "Cliarlcr  Oal<  City,"  as  well 
a«  to  a  street  and  lu  iiumcroiis  societies  aud  business  cor- 
poralions,  and  furnislus  a  ■  Irade-mark  "  for  many  indus- 
trial productions.  Its  wood  has  Ijccn  worked  and  carved 
into  innumerable  relics.  A  young  tree  from  the  old  oak  is 
now  growing  in  tho  park.  Tho  charter  remained  concealed 
until  1089.  It  is  now  preserved  in  the  State-house,  framed 
in  nc)od  of  tho  •'  charter  oak."  The  remains  of  tho  dupli- 
cate are  in  the  Connecticut  Historical  Society.  Tho  State- 
house  also  contains  a  full-len^'th  portrait  of  Washington  by 
Stuart,  and  portraits  of  most  of  tho  governors  of  the  colony 


and  Steto  to  tho  present  time.  Hartford  was  the  sole  cap- 
ital of  tho  Couuectiout  colony  uutil  17111.  mado  so  by  the 
vole  of  the  freemen.  In  1701  the  October  sessions  of  tho 
general  court  were,  by  legislative  act,  ordered  to  be  held  at 
New  Haven,  while  tlio  May  session  was  held  at  Hartford. 
Tho  ado|>tion  of  the  constitution  of  ISIK.  Ihouprh  it  did 
away  with  the  October  session,  legally  established  the 
double-capital  system.  In  1873.  after  years  of  contro- 
versy, a  constitutional  amendment  was  adopted  making 
Hiirtford  again  tho  solo  capital.  Tho  Slate  had  previously 
appropriated  l?.')0ll,00n,  and  Hartford  $50(1,000,  lor  the  erec- 
tion of  a  now  State-house.    Hartford  purchased  the  Trinity 
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College  grounds  for  $000,000,  and  presented  the  site  to  (ho 
State,  an.l  in  lS7:i  the  .-<talo  appropriated  $500,000  more 
towards  the  edifice.  Subsequent  appropriations  m.ako  tho 
entire  cost  about  $2,500,000.  It  is  of  white  marble,  and 
occupies  a  cotniiianding  {losition  in  tho  AVest  Park,  visible 
from  trains  on  railroads  passing  through  tho  city.  Tho 
park,  with  tlio  .State-house  grounds,  contains  -Ifi  acres,  is 
tiislefully  laid  out  with  walks,  drives,  fountains,  etc..  and 
has  bronze  statues  of  Gen.  Israel  Putnam  and  of  Dr. 
Horace  Wells,  discoverer  of  aniesthesia,  whose  home  was 
here.  An  agri<;ultural  park  and  fair-grounds  border  on  the 
railroad  S.  of  tho  city.  .\  horso  railroad  runs  from  tho 
north*;rn  limit  of  the  city  through  Main  street  to  \Vethers- 
field,  1  miles  .S.,  and  from  tho  river  on  tho  E.  to  tho  city 
lino  W  The  prominent  business  interest  of  tho  city  is  in- 
surance. Its  underwriters  iiavo  a  wide  and  honorable 
reputation.  The  capital  of  its  10  ftro  companies  (including 
one  steam-boiler  and  two  mutual)  is  SO.jOO.ItOO.  and  their 
gross  assets  in  ,luly,  187  I,  -SI  1,11^0,1 1 1.  Har(  ford  con) panics 
paiil  $12,000,000  in  losses  by  tho  great  Chicago  and  lioston 
fires  (1.S71-72)  alono.  The  capital  of  its  11  life  insurance 
companies  (including  II  mutual  and  I  partially  and  2  wlujlly 
accident)  is  $2.:i00.000,  and  their  assets  in  July,  lS7i, 
$'.10.711,1110.  It  has  10  national  and  2  State  banks,  with 
ciipital  and  surplus  of  $10, ."iy  1,072  ;  ^>  savings  banks,  with 
deposits  of  $I0,.«2.'i,S87;  3  trust  companies,  with  deposits 
of  $l,7.17,«0.'i  in  1S7I.  There  are  7  Congregational,  3 
Itaptist,  2  Methodist,  7  Episcopal,  1  Presbyterian,  .'!  (Cath- 
olic, 1  IJniversalist,  and  I  Hebrew  church  edifice,  besides 
several  chapels  and  some  religious  organizations  which 
have  no  ennrch  buildings.  It  is  the  seat  of  a  llo- 
luan  Catholic  bishop.  Tlo;  first  clinreh  organization  was 
brought  from  Cambridge  by  tho  settlors,  with  their  minis- 
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ters,  Kcv.  Thomas  Hooker,  pastor,  \{cv.  Samuel  Stone, 
reader,  and  William  (Jooilwin.  ruling  eMcr,  and  is  now  tho 
First  or  Centre  Congregational  cluireh.  The  Second  or 
South  Congregational  church  was  organized  in  10t)9-70. 
The  first  church  edifice  was  built  in  16:!8.  The  educational 
institutions  arc — Trinity  College  (Kpiscopal).  founded  in 
182:i  as  Washington  College,  and  now  (1S7J)  preparing  to 
erect  now  buiMings,  models  of  scholastic  architecture; 
Hartford  Theological  Institute;  llartfi>rd  High  and  (iram- 
niar  School,  (he  latter  the  oldest  cducalional  insti(u(ion  in 
the  Stale  (the  high  scl I  building  cost  $li;0,O0«) ;  a  thor- 
ough system  of  public  s.-hools,  with  line  buildings,  one  cost- 
ing with  land  $IS;",,0OO,  and  another  SljO.OOO;  Hartford 
Female  Seminary;  2  nunneries  and  2  free  Catholic  schools. 
lis  libraries  are  "(ho  Watkinson  library  of  refcrcnee,  25.000 
vols.;  Young  Men's  Institute,  25,000;  Trinity  College, 
I.'l,500;  Theological  Institute,  700O;  the  Historical  Soci- 
ety's library  ;  and  (ho  Slate  law  library,  which  is  very  com- 
plete. In  this  library  are  preserved  many  leKers  from 
Knglish  kings  to  tho  colonial  governors.  Wndsworth  Athe- 
imiim  contains  tho  Watkinson,  Young  Mens  lnslitu(e,  and 
Historical  libraries;  the  rooms  of  the  Historical  SiM'iety, 
filled  with  relics  and  records  covering  the  whole  history 
of  (ho  coun(ry,  open  to  (he  publio  free;  n  s(atuttry-room, 
containing  (ho  works  of  I'Mwanl  S.  Dartholomew,  a  de- 
ceased llartlord  sculptor,  ami  others;  a  picture  gallery, 
containing  150  paintings,  among  them  (ho  historical  war- 
|)ieturcs  of  Trumbull,  and  a  full  length  portrait  of  Itenja- 
min  West  by  Sir  Thomas  hawrence. 

There  are  a  few  extensive  manufactories  in  tho  oi(y.  and 
Hartford  capital  is  largi'ly  invesled  in  manufac(uring  in 
fdher  towns.  The  HiirH'iinl  Ciirpet  Co..  works  at  Tboinp- 
Bouville,  capital  $1,500,000;  Cidlins  Co.,  edge  (ools,  Collins- 
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vUle,  capital   SI. 000. 000:    Willimantic  Linen  Co.,  capital 
If  1.000,000;  Cheney  Bros.,  silk-work?,  here  and  at  South 
Manchester,   capital    SI, 000, 000;    Connecticut    Screw   Co., 
TaritTville,  capital  S^00,000, — all  have  their  principal  offices 
here,  and  much  of  the  stuck  of  the  llolyoke,  Mass.,  Water- 
Power  Co.  is  owned  here.     The  Colt  Firearms  Co.'s  works, 
capital  $1,000,000,  are  built  within  a  dyke  over  1\  miles 
lon^,  .32i  feet  high,  and  ?>0  to  50  wide,  reclaiming  123  acres 
of  land  from  overflow  by  the  river.    Col.  Colt,  the  jmtentee 
of  the  famous  re\olver,  built  the  dyke  at  a  cost  of  over 
$80,000.      The    beautiful    memorial    church    of   the    Good 
Shepherd  and  many  private  residences  stand  within  this 
enclosure,  and  "Armsmear,"  the  elegant  residence  of  Mrs. 
Colt,  overlooks  it.    Other  manufactories  arc  the  Weed  Sew- 
ing Machine  Co.,  National  Screw  Co.,  Hartford  Foundry 
and  I\Iacliino  Co.,  Woodruff  iron-works  and  foundry,  Geo. 
S.  Lincoln  &  Co.'s  iron-works  and  foundry,  Pitkin  Bros., 
machinists   and    boiler-works.  Beach  <t  Co.,  boiler-works. 
Roper  Arms  Co.  and  Sharp  Rifle-works,  Pratt,  Whitney  & 
Co.,  machinery,  and  large  printing  and  lithographing  es- 
tablishments,   railroad    car    antl    repair  .shops,    car-wheel 
works,  lumber  and  flouring-mills,  marble-works,  carriage 
manufactories,  ])ump-works,  and  various  other  establish- 
ments.    The  corporations  located  here,  but  some  having 
their    factories    elsewhere,    represent    a    capital    of    about 
$17,000,000.     The  publication  of  subscription  books  is  a 
prominent   interest.      The   mercantile   business,   wholesale 
and  retail,  is  e.\tensive.     The  city  has  a  paid  fire  depart- 
ment and   electric  fire-alarm  telegraph.     It  has  a  water- 
supply  from  the  Connecticut  River  by  powerful  pumping 
engines,  and  also  from  large  reservoirs  in  West  Hartford, 
storing  the  water  of  mountain-streams.     The  entire  works 
have  cost  $1,500,000,  and  the  rents  now  pay  interest  and 
expenses.     An  artesian  well  158-1  feet  deep  upon  the  Colt 
estate  supplies  50  g.allons  a  minute.     Hartford  is  a  central 
market   for    Connecticut   seed-leaf  tobacco,   the   principal 
crop  cullivatcd  in  the  fertile  Connecticut  Valley.     Wads- 
worth's  Tower,  on  Talcott  Mountain,  W.,  affordsono  of  the 
finest  views  in  New  Kngland.    The  Governor's  Foot  Guard 
was  organized  in  1771,  and  the  Horse  Guards  in  177S — 
both  now  in  existence.    The  first  steam  locomotive  was  run 
in  Hartford  streets  in  1797-99,  invented  by  A.  Kinsley, 
who  also  invented  the  first  brick-pressing  machine.     The 
first  patent  for  a  lover  printing-press  was  issued  to  John  I. 
Wells   in   1S19.     The  first  printing-office  in  the  city  was 
started  in  1  701  by  Thomas  Green,  who  the  same  year  estab- 
lished the   Ciinncrticitt   Coiirant,  which  has  been  published 
regularly  to  the  present  time.     The  American  Asylum  for 
Deaf  and  Dumb,  started   here  by  Rev.  Thomas  H.  Gallau- 
det  in  ISlfi,  who  brought  Laurent  Clero  from  Paris  to  assist 
him,  is  the  oldest  institution  of  the  kind  in  the  country. 
There  is  a  retreat  for  the  insane,  the  Hartford  Hospital,  the 
Hartford  Orphan  Asylum,  and  an  almshouse.     City  mis- 
sionaries, supported  mainly  by  individuals,  but  in  part  by 
churches,  take  watchful  care  of  the  deserving  poor.      A 
woman's  Christian  association  seeks  to  aid  working  women. 
The   Union  for  Home-work,  an  assooiation  of  benevolent 
women,  systematically  manages  a  wide  range  of  practical 
charities.     Hartford  has  X  daily,  7  weekly,  and  .i  monthly 
journals,  besides  5  advertising  sheets.     "The  city  has  been 
the  home  of  many  persons  noted  in  politics,  art,  or  liter- 
ature.    Besides  the  buildings  already  named,  there  are  the 
State  arsenal,  a  jail,  a  government  building  containing  the 
post-office,  U.  S.  courts,  pension  and  revenue  offices;  2  gran- 
ite insurance  buildings  costing  §750,000  each;  and  many 
fine  residences  and  business  blocks.    Pop.  37,180  ;  of  tp.and 
city,  37,743.  S.  A.  Hobbard,  Ed.  "  Couraxt." 

Hartford,  tp.  of  Adams  co.,  Ind.     Pop.  935. 
Hartford,  tp.  of  Iowa  Co.,  la.     Pop.  1234. 
Hartford,  post-v.  of  Warren  co.,  la.     Pop.  295. 
Hartford,  jiost-v.,  cap.  of  Ohio  co..  Ky.,  situated  on 
Rough    Creek,   12   miles  above  its  confluence  with   (Jrecn 
River,  and  4  miles  from  the  Louisville  Psiducah  and  South- 
western R.  R.     It  has  1  wagon  manufactory,  2  machine, 
repair,  and  bkacksmith  shops,  and  a  common  school.     E.\- 
tcnsive  coal-mines  arc  in  operation  within  5  miles  from  here. 
Pop.  511.  John  O'Flaherty,  Ed.  of  "Journal." 

Hartford,  tp.  of  O.xford  co..  Me.,  on  the  Portland  and 
0.\ford  Central  R.  R.,  CO  miles  N.  of  Portland.  It  has 
manufactures  of  leather.     Pop.  996. 

Hartford,  post-v.  of  Van-Buren  co.,  Mich..  19  miles 
N.  E.  of  St.  Joseph,  on  the  Chicago  and  Michigan  Lake 
Shore  R.  R.     It  has  a  fine  union   school,  2  churches,  1 
newspaper,  4  clry-goods  and  2  hardware  stores,  2  hotels, 
1  large  stove-factory.     It  is  in  a  great  fruit  and  agricultural 
region.    Pop.  170<.i.'   0.  D.  Hadsell.  Ed.  "  Day  Spring." 
Hartford,  jiost-tp.  of  Todd  co.,  Minn.     Pop.  2C9. 
Hartford,  tp.  of  Pike  co..  Mo.     Pop.  1583. 
Hartford,  post-tp.  of  Washington  co.,  N.  Y.     It  has 


excellent  slate  and  limestone,  and  contains  several  caves 
and  mineral  springs.     Pop.  1989. 

Hartford,  a  v.  of  Valley  tp.,  Guernsey  co.,  0.     P.  gs. 

Hartford  (Ci:oton  P.  0.),  post-v.  and  tp.  of  Licking 
CO.,  0.     Pop.  of  V.  229;  of  tp.  1017. 

Hartford,  post-tp.  of  Trumbull  co.,  0.     Pop.  1314. 

Hartford,  post-tp.  of  Windsor  co.,  Vt.,  42  miles  S.  E. 
of  Montpelicr.  on  the  Connecticut  and  White  rivers,  and 
on  the  various  railroads  centring  at  White  River  Jusction 
(which  see),  which  is  a  village  in  this  township.  Hartford 
has  great  water-power,  and  has  manufactures  of  carriages, 
sleighs,  furniture,  lumber,  agricultural  tools,  paper,  boxes, 
woollen  goods,  shoes,  and  other  commodities.    Pop.  2480. 

Hartford,  tp.  and  post-v.  of  Washington  co.,  AVis..  on 
the  Milwaukee  and  St.  Paul  R.  R.,  37  miles  N.  W.  of  Mil- 
waukee.    Pop.  2685. 

Hartford  City,  a  v.  of  BLackford  co.,  Ind.,  40  miles 
S.  of  Fort  Wayne  and  34  miles  from  the  Ohio  line,  on  the 
Pittsburg  Cincinnati  and  St.  Louis  and  the  Fort  Wayne 
Muneie  and  Cincinnati  B.  Rs.  It  has  3  churches,  2  news- 
papers, good  public  schools,  an  extensive  hub  and  spoko 
factory,  a  heading-factory,  a  stave-factory,  a  first-class 
flouring-mill,  a  saw-mill,  and  several  stores.  Pop.  878. 
J.  M.  Rl'ckhan,  Ed.  "News." 
Hartford  City,  or  Hartford,  post-v.  of  Mason  co., 
W.  Va.,  has  manufactures  of  salt  from  wells.      Pop.  918. 

Hartford  Convention.  This  convention,  celebrated 
in  the  political  history  of  the  U.  S.,  met  at  Hartford,  Conn., 
Dec.  15,  1814,  and  adjourned  without  day  Jan.  6,  1815.  It 
consisted  of  12  delegates  from  Massachusetts,  7  from  Con- 
necticut, 3  from  Rhode  Island  (appointed  by  the  legisla- 
tures of  those  States  respectively),  of  2  representing  cer- 
tain portions  of  New  Hampshire,  and  of  1  from  the  county 
of  Windham,  Vt.  The  president,  George  Cabot  of  Massa- 
chusetts, and  all  the  members,  belonged  to  the  Federal 
p.arty,  which  had  ojiposed  the  war  then  existing  and  the 
other  leading  measures  of  the  administration.  The  mtni- 
bcrs  were  among  the  worthiest  political  men  whom  the 
V.  S.  have  produced,  the  objects  contemplated  were  not  in 
violation  of  the  Constitution,  and  yet  the  greatest  obloquy 
was  heaped  upon  the  delegates,  and  upon  the  party  through 
the  Union  to  which  they  belonged,  and  which,  outside  of 
New  England,  gave  no  unanimous  or  decided  ap]iroval  of 
the  plan  of  such  an  assembly.  It  was  falsely  charged  upon 
them  that  their  meeting  looked  towards  a  dissolution  of 
the  Union  :  the  party  became  obnoxious  to  censure  as  en- 
deavoring to.  weaken  the  hands  of  the  government  durin** 
the  war  of  1812-15  with  Great  Britain.  Soon  after  the 
convention  met,  the  repulse  of  the  British  army  at  New 
Orleans  brought  fresh  credit  to  the  administration,  and  its 
adjournment  was  speedily  followed  in  February  by  the 
Peace  of  Ghent.  Federalism  was  already  on  the  wane,  and 
the  api)earance  of  disloyalty  during  war,  of  separating 
the  interests  of  New  England,  where  the  Federalists  were 
strongest,  from  those  of  the  country  as  a  whole,  did  more 
than  anything  else  to  give  the  deathblow  to  that  honest 
and  intelligent  party,  at  the  head  of  which,  when  it  arose, 
stood  Washington  and  the  other  principal  leaders  of  the 
Revolution. 

The  journal  of  the  convention,  together  with  the  at^ts  of 
the  States  calling  it  together,  and  a  sketch  of  the  times, 
was  published  by  Theodore  Dwight,  secretary  of  the  con- 
vention, in  1833.  With  the  light  of  the  documents  we  may 
say — (1)  that  the  New  England  States  felt  that  the  meas- 
ures of  the  administration  in  regard  to  the  militia  were  a 
great  grievance,  as  well  as  unconstitutional,  and  that,  while 
part  of  the  coast,  from  Castine  eastward,  was  in  the  military 
occupation  of  the  enemy,  they  were  left  to  themselves  for 
their  defence.  (2)  They,  or  the  coast  States  at  least,  thought 
that  a  state  of  war  had  disclosed  defects  in  the  Federal  Con- 
stitution, so  that  some  check  by  new  guaranties  to  the 
States  needed  to  be  put  on  the  powers  of  the  general  gov- 
ernment. (3)  In  the  acts  of  the  three  Slates  calling  the 
convention  there  was  care  taken  to  declare,  that  the  means 
of  security  and  defence,  to  be  devised  by  that  body  for  the 
eastern  section  of  the  U.  S.,  were  to  be  "  not  repugnant  to 
their  obligations  as  members  of  the  Union."  Such  was  the 
language  of  Massachusetts.  In  the  resolution  of  the  gen- 
eral assembly  of  Connecticut  the  convention  was  to  meet 
"  for  the  purpose  of  devising  and  recommending  such 
measures  for  the  safety  and  welfare  of  these  States  as  might 
consist  with  their  obligations  as  members  of  the  national 
Union."  Rhode  Island  used  similar  words.  There  cannot 
be  a  doubt  that  nothing  disloyal  to  the  Union  was  intended. 
When  the  convention  met.  it  sat  with  closed  doors,  the 
members  were  bound  to  secresy,  and  the  journal,  which  at 
the  close  of  the  sessions  was  put  into  the  hands  of  Mr. 
Cabot,  the  president,  was  not  o|)en  to  inspection  until  some 
time  after  the  adjournment.     This  gave  room  to  all  sorts 
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of  false  reports  respecting  its  proceedings  and  intentions. 
Wheu  the  report  and  resolutions  were  made  public,  these 
stories  hii'i  dunu  their  work,  and  an  almost  int-radieahlu  per- 
suasion, that  there  was  an  evil  design  in  Ibis  racutinj;  of 
Federalists,  was  spread  far  and  wide.  As  we  examine  the 
documents,  however,  while  a  strong  party  feeling  is  shown 
in  it,  and  a  fear  that  the  '•  I'nion  may  he  dcstincfl  to  dis- 
solution by  reason  of  the  multiplied  abuses  of  bad  admin- 
istrations," nothing  beyond  this  is  discoverable,  except  the 
recommendation  of  certain  mensurcs,  important  indeed, 
but  such  as  any  State  legislature  or  any  other  body  of  men 
might  propose.  These  propositions  are  of  several  kinds: 
Fit-Ht,  to  recommend  to  the  legii^latures  of  the  States  rep- 
resented in  the  convention,  to  protect  the  citizens  of  these 
States  from  the  operation  of  all  acts  of  Congress  "  subject- 
ing the  militia  or  other  citizens  to  forcible  (Irafts,  conscrip- 
tions, or  impressments  not  authorized  by  the  Constitution 
of  the  U.  S."  Aijnin^  that  the  general  government  slupuld 
be  requested  to  consent  to  some  arrangement  by  which 
the  States,  separately  or  in  concert,  shouKl  be  empowered 
to  assume  the  defence  of  their  territory  against  the  enemy, 
they  receiving  into  their  treasuries  for  such  sorvice  a 
reasonable  portion  of  the  taxet^  collected  within  their  bor- 
ders. Farther,  it  was  recommended  that  the  legislatures  of 
the  three  States  should  authorize  the  governors,  etc.  to 
make  detachments  from  the  militia,  or  to  form  voluntary 
corps,  which  should  be  ready  for  service  within  the  State, 
and,  on  npplication  of  the  governor  of  one  of  the  other 
States,  he  sent  there  also  in  order  to  repel  invasions  made 
or  attempted  by  the  enemy.  iJesides  these  three  measures 
the  convention  recommended  the  following  iimcndments  of 
the  Constitution:  that  representatives  and  direct  taxes 
should  be  apportioned  among  the  States  of  the  Union  ac- 
cording to  the  number  of  frer  pernous  within  the  same; 
that  now  States  should  be  adnuttcd  only  by  a  vote  of  two- 
thirds  of  both  houses  ;  that  Congress  should  lay  no  embar- 
go on  vessels  belonging  to  citizens  of  the  U.  S.  for  more 
than  sixty  days,  nor,  except  by  vote  of  two-thirds,  inter- 
dict commercial  intercourse  between  the  U.  S.  and  foreign 
nations,  nor  declare  war  without  a  vote  of  two-thirds,  ex- 
cept in  case  of  actual  invasion  of  nur  territory;  that  no 
person  hereafter  naturalized  should  be  eligible  into  either 
nouse  of  Congress  or  capable  of  holding  any  civil  oflice 
under  the  authority  of  the  U,  S. :  and,  linally,  thnt  the 
same  person  should  not  be  elected  President  of  the  V .  S.  a 
second  time,  and  that  the  same  State  should  not  furnish 
a  President  for  two  terms  in  succession. 

The  convention  contemplated  the  posfibility  of  another 
similar  convention  being  appointed  by  the  legislatures,  in 
case  peace  should  not  be  concluded  and  the  defence  of  the 
States  be  neglected.  It  also  empowered  three  of  its  mem- 
bers to  call  another  meeting  of  their  own  body  to  bo  held 
at  lioston,  if  in  their  judgment  the  situation  of  the  country 
sh(Miltl  urgently  require  it,  T.  I).  Woolskv. 

Uart'laiid,  post-v.  and  tp.  of  Hartford,  Conn.,  21  miles 

N.  W.  Irom  Hartford.     Pop.  78y. 

Iliirtland,  tp.  of  McHenry  co.,  III.     Pop.  lOriT. 

llartlaiid,  post-tp.  of  AVorth  co.,  la.     Pop.  lub. 

Ilartland,  pont-tp.  of  Somerset  co..  Me..  20  miles  N.E. 
of  Sko\vh«-;;;in.  It  has  manufactures  of  woollens  and  other 
good^.     Pop.  1120. 

riartland,  post-tp.  of  Livingston  co.,  Mich.    P.  1159. 

Ilarlland,  post-tp.  of  Freeborn  co.,  Minn.     Pop.  4S5. 

Ilarlland,  post-tp.  of  Niagara  co,,  N.  Y.,  is  quo  of 
the  be."!  agricultural  towns  in  the  State.     Pop.  .''220. 

Ilartlnnd,  post-tp.  of  Huron  co.,  0.     Pop.  9j;}. 

Ilarlland,  post-tp.  of  Windsor  co..  Vt..  on  the  Con- 
nretii-iit  River  and  the  Vermont  Central  R.  R.,  ]l)  miles  S. 
of  Whire  River  Junction.  It  has  manufactures  of  lumber, 
»\\.A\.  liliiids,  castings,  and  wooden  wares.     Pop.  1710. 

Ilarlland,  tp.  of  Pierce  co.,  Wi?.     Pop.  ST-I. 

Ilarlland,  tp.  of  Shawano  co.,  Wis.     Pop.  541. 

Ilar'tlcpool,  town  of  Kngland,  in  the  county  of  Onr- 
hnrn.  It  is  situated  on  a  peninnnia  projecting  into  the 
North  Sea.  and  has  a  good  harbor.  It  was  formerly  a  weil- 
frequented  bathing  })Ia  -e,  but  is  now  chiefly  engaged  in  the 
coal-trade.  Pop.  Kt.Klt:  of  the  parliamentary  borough, 
including  West  Hartlepool,  etc.,  ;!H,:!02. 

Ilarticpool,  WoHt,  a  young  but  rapidly  growing 
town  of  Kngland.  in  the  county  of  Durham,  1  mile  from 
Hartlepool.  It  was  founde<l  in  IS  17.  in  which  year  its  port 
was  visited  by  400  vessels,  and  it  shipped  /i  1.202  tons  of 
colli  ;  in  isni  the  number  of  vessels  visiting  its  harbor  was 
.V.iC.  [.  and  it  shipped  975,.''.]1)  tons  of  coal.      Pop.  IH.fiOl.  , 

llar't  Irion,  pust-v.  of  Lewis  tp..  Union  co.,  Pa.   P.  292. 

Mart 'Icy,  tp.  of  Union  co.,  Pa.    It  contains  iron-worke, 

pop.  m;j. 


Hart'ley  (Sir  Charles  Arou.srcs),  F.  R.  S.  E.,  b.  at 

Heworth,  Durham,  in  1S2j  ;  at  the  age  of  twenty  he  became 
engaged  in  the  c<tnstruction  of  railways  in  Scotland,  where 
he  continued  until  1S|S.  when  he  was  appointed  resident 
engineer  on  harbor  works  at  Plymouth  and  Devon,  under 
the  late  Joseph  Locke,  M.  P.,  C.  V,.  On  June  22,  ISoJ,  ho 
received  the  queen's  commission  as  captain  in  the  Turkish 
contingent  engineers,  and  served  at  Kertch  with  that  force 
until  the  eouclu^'ion  of  the  Crimean  war.  He  was  a])pointcd 
Jan.  1, 1867,  engineer-in-chief  to  the  European  commission 
of  the  Danube,  and,  "as  a  mark  of  Her  Alajesty's  appro- 
bation of  his  services"  here,  he  received  in  ISC2  the  honor 
of  knighthood  from  the  queen.  During  his  engagement 
with  the  Danube  commission  he  has  also  been  employed 
by  the  Austrian  government  to  report  on  the  respective 
merits  of  various  schemes  for  improving  the  port  of  Trieste; 
by  tlie  Turkish  government  to  report  on  dock  accommodation 
at  Constantinople:  by  the  Russian  government  to  ini^pcct 
and  report  on  the  mouths  of  the  Don  ;  by  the  lirilish  gov- 
ernment to  report  on  the  nature  of  certain  proposed  works 
on  the  Scheldt ;  by  the  Indian  government  to  report  on  the 
imjirovenient  of  the  llooghly  :  and  by  the  Roumanian  gov- 
ernment to  prepare  detailed  plans  and  estimates  for  harbor 
accoramodatiou  on  the  Roumanian  coast.  He  has  received 
the  imperial  order  of  the  Medjidie  and  the  Turkish  war- 
medal  from  the  sultan  of  Turkey  ;  the  Stephenson  prize,  the 
Telford  medal,  the  Telford  premium,  and  the  Manby  pre- 
mium from  the  Institution  of  Civil  Kngineers;  and  in  lsr)7 
the  empcrcr  of  Russia's  grand  competition  prize  of  8U00 
silver  roubles,  by  a  special  commission  of  experts,  for  his 
plans  for  improving  the  harbor  of  Odessa.  He  is  a  mem- 
ber of  the  Institution  of  Civil  Kngineers.  London  ;  a  fellow 
of  the  Royal  Society,  Edinburgh,  and  consulting  engineer 
to  the  European  commission  of  the  Danube,  with  his  resi- 
dences at  the  Sulina  mouth  of  the  Danube,  Turkey,  and  at 
Loudon.  J.  G,  Raknaud. 

Hartley  (David),  M.  D.,  b.at  Arraley,  Yorkshire.  Aug. 

-TO,  1700;  became  a  fellow  of  Jesus  College,  Cambridge, 
where  he  graduated  M.  A.  in  1720:  was  designetl  for  the 
Church,  but  on  account  of  conscientious  scruples  chose 
rather  the  profession  of  medicine  :  practised  at  Newark, 
Hury  St.  Edmund's,  Lnudon,  and  Rath,  where  he  d.  Aug. 
2S,  1757.  He  was  a  man  of  sim])le  and  benevolent  charae- 
iQT  and  virtuous  life;  wrote  some  medical  works,  but  is 
chiefly  remembered  for  his  Theory  of  (he  Unman  M'nul 
(177j)  and  his  Ol'HrrrntioHfi  on  Man  (1710).  which  gave 
him  a  brilliant  though  transient  fame.  He  was  a  lirm 
necessitarian,  and  was  perhaps  the  llrst  philosopher  who 
attemptcil  to  explain  psychological  phenomena  by  reason- 
ing based  mainly  upon  physiological  data.  He  neverthe- 
less repelled  the  charge  of  materialism.  He  made  sonic 
valuable  observations,  especially  upon  the  theory  of  the  as- 
sociation of  iclcas,  anticipating  certain  very  recent  theories. 

Hart'inann,  von  (KnuAiU)),  b.  in  Rerlin  Feb.  2:i,  1840. 
He  was  educated  at  the  School  of  Artillery,  and  became  an 
officer  in  ISOI.  Rut  in  1802  ho  accidentally  hurt  his  foot, 
and  an  incurable  disease  which  set  in  has  since  that  time 
confined  liini  almost  without  interruption  to  his  bed,  where 
ho  occupies  himself  with  literary  and  philosophical  studies. 
In  186S  he  published  i'rher  die  dlalckt!xrhr  Mrthndr;  \n 
ISfiO,  SrhrUiufj'H  PuHi'lh-c  l*hUoHuphir:  in  IS7I,  Das  lUmj  au 
nlrfi  und  sf.inc  licKchtiffrnht:i(:  but  his  principal  work  is  his 
PhiloHophif  dvH  [JiibvirnHntcn  (ISfiO).  His  idea  is  to  connect 
the  resultii  of  the  abstract  jihilosophy  with  those  of  the 
concrete  inductions  of  natural  science.  The  point  in  which 
these  two  lines  of  research  meet  each  otlicr  and  prove  each 
other  is  the  unconscious.  'J"ho  unconscious  in  nature  has 
a  will — not  a  merely  blind,  irrational  will  (Stfin/ifiihtnifr), 
but  one  which  can  determine  itself  to  prototypal  ideas  ;  and 
an  idea — not  a  merely  logicnl  idea  (ilnj'-f),  but  one  which 
can  reach  reality  by  will.  In  the  mind  this  will  and  this 
idea  become  conscious  by  means  of  brain  and  nerves,  but 
the  unconscious  is  still  at  work  in  the  instincts,  in  love,  in 
the  formation  of  language,  etc.,  and  in  the  uncunscioUN  the 
'•  first  prin(riples  "  are  to  be  found.  The  execution  (d"  this 
idea  is  very  ingenious,  and  has  attracted  great  attention  in 
Germany,  in  spite  of  the  sad  coloring  of  pessimism  which 
pervades  it. 

Ilarlnwinn,  von  (JAron).  Rakon,  was  b.  a  French 
eiti/.<'n  Feb.  t.  1700,  in  the  Ravarian  palatinate;  received 
his  education  in  tlio  military  institutions  of  Riuin  ami  St. 
Cyr ;  an<l  entered  Dee.  !,  1S|  j,  us  a  lieutenant  the  1st  regi- 
mentof  the  grand  duehy  of  Rerg.  He  fought  IHI.T-1.'»  under 
French  colors  in  the  27lb  regiment  of  the  line.  At  Waterloo 
ho  saved  the  eagle  of  Iho  regiment,  and  was  nnule  a  knight 
of  the  Legion  of  Honor.  After  the  peace  of  Paris  (I^IO) 
he  left  the  French  service  ami  enterol  the  10th  Ravarian 
regiment  of  infantry.  In  the  topographical  department 
and  by  travels  in  foreign  countries  he  extended  his  know- 
ledge, and  wa's  attached  to  the  ^tafl"  in    IS2I.      In  ISI2  ho 
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was  appointed  adjutant  to  the  crown  prince  Muxiinilian, 
and  in  I.S4S  he  becaino  major-general  and  adjutant  to  the 
king.  In  this  position  he  exerted  himseif  for  the  iraprove- 
meut  of  the  Bavarian  army,  its  organization,  and  its  tight- 
ing  capacity,  but  he  encountered  great  difficulties  from  the 
political  situation  of  the  kingdom.  In  ISo-i  ho  visited 
France,  especially  Paris,  and  published  later  an  excellent 
military  work,  based  partly  on  French  experience,  partly 
on  his  own  studies,  on  the  Italian  war  in  ISJ'J.  In  ISfU 
he  became  lieutenant-general  and  commander  of  the  4th 
division  of  infantry,  and  as  such  he  took  part  in  the  war 
of  1860.  In  IStiO  he  became  a  general  of  infantry,  and  led 
the  2d  Bavarian  army  corps  against  France  in  1870  and 
1871.  He  took  part  with  great  distinction  in  the  encounter 
at  AVcissenburg.  contributed  considerably  to  the  victory  in 
the  battle  of  Worth  by  his  energetic  advance  on  the  French 
loft  wing  and  line  of  retreat,  took  the  fortress  of  Marsal, 
fought  at  Sedan,  and  kept,  during  the  siege  of  Paris,  the 
plateau  of  Chatillou  occupied.     D.  Feb.  22,  'lS7^^. 

A.  Niemann. 

Hartmann,  von  (Julius),  was  b.  Mar.  2,  1817,  at 
Hanover,  in  whose  military  school  he  received  his  edu- 
cation. In  1834  he  entered  the  10th  Prussian  regiment  of 
hussars,  and  in  1S4S  he  was  attached  to  the  staff.  He  was 
often  employed  in  diplomatic  missions  on  account  of  his 
elegant  education  and  address;  thus,  he  was  sent  in  1850 
to  Slcswiek-Holstein,  and  later  to  Austria  and  Saxony, 
to  represent  Prussian  interests.  After  various  occupations 
in  the  ministry  of  war  and  in  the  staff,  be  was  made  a  raiijor- 
gencral  iu  186 J,  and  commander  of  Coblcntz.  In  ISfid  he 
commanded  a  division  of  cavalry,  and  took  part  in  the  en- 
counters (if  Zwithau,  Tobitschau.  and  Rokcinitz.  In  1807 
he  was  given  the  difficult  task  of  reorganizing  the  Bavarian 
army  in  harmony  with  the  army  organization  of  Prussia; 
which  task  he  fuliilled  with  great  success.  In  the  Franco- 
German  war  he  received  the  command  of  the  1st  division 
of  cavalry,  and  fought  at  Courcelles  and  Gravelottc.  Jan. 
6,  1871,  was  appointed  commander  of  a  larger  detachment, 
comprising  all  arms,  with  which  he  operated  in  the  region 
between  the  Loire  and  the  Loir,  and  took  Tours  Jan.  13. 
After  peace  he  bi'came  governor  of  Strasbnrg,  a  position  of 
great  political  importance,  and  in  1874  was  made  a  general 
of  c.Lvalry.     D.  Apr.  30,  1878.  A.  Niemann. 

Hartmann  (.Moritz),  b.  of  Jewish  stock  at  Duschnik, 
in  BuhL'mia,  Oct,  15,  1821  ;  was  educated  at  Prague  and 
Vienna;  left  the  empire  on  account  of  his  political  liberal- 
ism 1814;  published  Alc/rA  \md  Srkircrt  (1845),  a  volume 
of  poems  expressive  of  his  opinions,  followed  by  Xrurre 
Gcdirhte  (1847).  He' was  in  the  Frankfort  Parliament  of 
1843;  went  to  Vienna,  and  escaped  thcnco  with  some  diffi- 
culty: lived  fur  a  time  in  the  East,  and  then  in  Paris;  be- 
gan in  1800  to  lecture  on  German  history  and  letters  in 
the  Acaclemy  at  Geneva;  went  to  Stuttgart  1803,  to  Vi- 
enna 1S08.  Besides  the  above  works  he  has  written  Reim- 
chronik  des  P/nffcn  Mftrifins  (1S49),  a  brilliant  political 
SLitire,  and  the  novels  Der  Krieg  urn  den  Witfd  (1850),  Der 
Grf\tnifcne  von  Chiffnn  (1SG3),  Die  Icfzen  Taije  ei'nes  JConir/s 
(18GGJ,  Xach  do-  X'tlnr  (ISGG),  Die  Dininanten  der  lia- 
roni'n  (1808),  and  others.  Among  his  works  are  Schntten 
(1851),  Tnffeltnch  tins  der  Provennc  uud  Lanrfuedoc  (1853), 
liviefe  aua  Irland,  and  the  idyllic  poem  Adam  und  Eva 
(1S51). 

Har'tranft  (John  FnEDERic),  b.  in  New  Hanover 
tp..  Montgomery  cc,  Pa.,  Dec.  Ifi,  1830;  graduated  at 
l^nion  CoJlege,  N.  Y.,  1S53 ;  admitted  to  the  bar  fcf  Mont- 
gomery CO.,  Pa.,  1859.  At  the  outbreak  of  the  civil  war 
he  was  colonel  of  militia,  and  among  the  first  to  tender  his 
services  to  the  governor.  As  commander  of  the  4th  Penn- 
sylvania he  served  during  the  three  months'  term,  and  as 
volunteer  aide  to  Gen.  Franklin  in  the  first  battle  of  Bull 
Run.  Commissioned  colonel  51st  Pennsylvania  Vols.  July 
27,  18G1,  and  with  it  accompanied  the  "  Burnside  expedi- 
tion," leading  it  in  the  attack  on  Roanoke  Island,  Feb.  7. 
and  in  the  battle  near  Newbern,  N.  C,  Mar.  13,  1862  :  in 
temporary  command  of  a  brigade  covering  the  rear  of 
Pope's  retreating  army,  was  engaged  in  the  second  battle 
of  Bull  Run  and  Chantilly,  and  in  the  Maryland  campaign 
at  Suuth  -Mountain  and  Antietam.  in  which  latter  battle  he 
led  his  regiment  in  the  brilliant  charge  which  carried  the 
bridge  after  repeated  unsuccessful  attempts  by  superior 
numbers.  At  Fredericksburg  he  led  his  regiment  against 
the  iutrenchmeuts.  and  with  Burnside's  transfer  to  the  de- 
partment of  the  Ohio  was  ordered  to  Kentucky.  In  June, 
18G3,  he  commanded  a  brigade  before  Vicksburg,  and  sub- 
sequently accompanied  Gen.  Sherman  in  his  advance  to 
Jackson,  Miss.  In  command  of  a  division  which  fought 
the  battle  of  Campbell's  Station,  Nov.,  1SG3.  and  partici- 
pated in  the  repulse  of  Longstrect  from  before  Knoxvillo, 
continuing  in  command  of  the  division  until  his  regiment 
was  ordered  home  on  veteran  furlough.  In  the  Hichniond 
campaign  of  1SG4  he  commanded  a  brigade  in  the  battles 


of  the  Wilderness  and  Spotsylvania;  commissioned  brig- 
adier-general May  12,  1804,  and  engaged  in  all   the  army 
movements  to  and  before  Petersburg,  and  brevetted  majur- 
general    for   conspicuous    gallantry    in    recapturing    Fort 
Steadman,  Mar.  25,  18G5.     In   Oct..  1805,  he  was  elected 
auditor-general  of  Pennsylvania,  and  re-elected   in   18G8. 
In  Oct.,  1872,  he  was  elected  governor  of  that  Common- 
wealth, and  inaugurated  Jan.  21,  1873.     G.  C.  Simmons. 
Hart's  Creek,  tp.  of  Lincoln  co.,  West  Va.    Pop.  858. 
Hart'seirs,  tp.  of  Morgan  CO.,  Ala.     Pop.  317. 
Hart's  Falls,  or  Schaghticoke  Point,  post-v.  in 
Schaghticoke  tp.,  Rensselaer  co.,  N.  Y.     Pop.  1111. 
Harts'grove,  post-tp.  of  Ashtabula  co.,  0.     Pop.  799. 
Hartshorn.     Sec  Ammonia,  by  Prof.  C.  F.  Chandler, 
Ph.D.,  M.  I).,  LL.D. 

Hart'shorne  (EnwAnnl,  A.  M.,  M.  D.,  son  of  Dr.  Jo- 
seph Hartshorne,  was  b.  in  Philadelphia  iu  1818;  gradu- 
ated at  Princeton  A.  B.  in  1837,  A.  M.  in  184u.  and  M.  D. 
at  the  University  of  Pennsylvania  in  1840  ;  was  elected  as- 
sistant physician  to  the  new  hospital  for  the  insane  of  the 
Pennsylvania  Hospital  on  its  opening,  Jan.  1,  1841  ;  was 
elected  resident  surgeon  to  the  Pennsylvania  Hospital  in 
Apr.,  1841,  and  after  two  years'  service  there  was  elected 
physician  to  the  Eastern  State  Penitentiary  of  Pennsyl- 
vania. A  residence  of  fifteen  months  in  the  medical  charge 
of  this  penitentiary,  and  constant  observation  of  the  work- 
ing of  the  ''  Separate  system  of  prison  discipline."  led  him 
to  prepare  two  reports  (1843  and  1844)  in  favor  of  the  in- 
nocuous sanitary  influence  of  the  system  when  properly 
administered,  which  attracted  much  attention  in  Europe 
and  this  country  as  the  first  evidence  of  the  kind  derived 
from  practical  experience  upon  the  spot.  He  engaged  in 
general  practice  iu  Philadelphia  after  more  than  two  years' 
travel  and  study  among  the  hospitals,  asylums,  and  pris- 
ons of  Europe,  and  subsequently  among  those  of  the  Xorth- 
ern  Atlantic  States  of  this  country  ;  was  soon  elected  one 
of  the  attending  surgeons  of  Wills'  (eye)  Hospital,  and 
subsequently  one  of  the  attending  surgeons  of  the  Pcnn- 
syhania  Hospital  ;  served  througliout  the  civil  war  as  con- 
sulting surgeon  and  in  other  professional  capacities  in  the 
U.  S.  army  medical  service,  chiefly  in  Philadelphia  U.  S. 
army  hospitals;  also  as  active  member  and  secretary  of 
the  executive  committee  of  the  U.  S.  Sanitary  Commis- 
sion in  Philadelphia.  During  many  years  he  has  been  an 
active  member  of  the  board  of  managers  of  the  Episcopal 
Hospital  of  Philadelphia.  He  served  as  secretary  to  the 
first  prison  discipline  convention  in  Philadelphia  ( 1847), 
and  to  the  first  sanitary  convention  in  the  U.S.  (Philadel- 
phia, 1857),  also  as  secretary  for  several  years  of  the  College 
of  Physicians  of  Philadelphia,  and  subsequently  one  of  the 
censors  of  the  college  and  secretary  and  chairman  of  tho 
building  and  hall  committee.  Among  other  offices  of  trust, 
the  most  important  held  by  him  were  those  of  president  of 
the  Pathological  Society  of  Philadelphia  (two  terms);  chair- 
man of  the  executive  committee  of  the  society  of  the  medi- 
cal alumni  of  the  University  of  Pennsylvania,  and  for  one 
year  vice-president  of  that  society;  and  chairman  of  the 
committee  of  arrangements  for  the  meeting  of  the  American 
Medical  Association  at  Philadelpliia  in  1872.  During 
many  years  he  was  a  frequent  contributor  to  the  American 
Journal  of  the  Medical  Sciences,  the  A^orth  American  Med- 
ico-Chi  rnrgical  Review,  and  the  Medical  Examiner  of  Phil- 
adelphia, chiefly  in  their  review  departments.  He  was 
editor  for  a  few  months  of  the  Journal  of  Prison  Difcipline 
and  Philanthropy.  His  most  important  book-work  was  tho 
editing,  under  the  permission  of  the  editor,  of  two  succes- 
sive editions  of  Taylor's  Manual  of  Medical  JurisprndcncCf 
with  American  notes  and  references,  the  roost  of  which  were 
incorporated,  with  acknowledgment,  by  the  author  in  sub- 
sequent original  editions.  His  longest  continuous  service 
in  a  professional  position  is  that  of  medical  adviser  and 
examiner  to  the  Penn  Mutual  Life  Insurance  Company 
since  its  origin  in  1847.  Although  descended  from  Quaker 
ancestors  on  both  sides  through  at  least  seven  generations 
in  this  country,  he  became  a  communicant  of  the  Protest- 
ant Episcopal  Church  in  1852. 

Hartshorne  (Henry),  A.  M.,  M.  D.,  son  of  Dr.  Joseph 

Hartshorne,  was  b.  in  Philadelphia  in  1S23;  graduated 
B.  A,  at  Haverford  College  in  1839,  and  M.  D.  in  the 
medical  department  of  the  University  of  Pennsylvania  in 
1845.  After  a  two  years'  residence  in  tho  Pennsylvania 
Hospital,  he  was  appointed  in  1859  professor  of  the  prac- 
tice of  medicine  iu  the  medical  depax'tment  of  Pennsylvania 
College.  In  1S65  he  was  elected  the  first  professor  of  hy- 
giene in  the  University  of  Pennsylvania,  on  the  institution 
of  this,  with  several  other  chairs,  in  the  medical  department, 
under  an  endowment  for  the  purpose  by  Dr.  George  B. 
Wood.  He  has  held  also  successively  a  number  of  other 
professorships,  the  most  important  of  which  were  at  Haver- 
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ford  College  and  in  the  Woman's  Medical  College  of  Penn- 
gyivaDia,  besides  tbouQicouf  attending  physician,  held  for 
gevoral  year.<,  iu  the  Episcopal  Hospital  of  Philadelphia. 
He  is  the  author  of  st-vural  works,  chiefly  medical :  a 
Afoiiotfrnph  on  Gii/cerine,  Etntaif  on  Cholera^  Guide  to  the 
Medicine-Chtut,  Conspectus  of  the  Medical  Sricnces,  and  E»- 
aentitiln  of  the  Principles  and  Practice  of  Medicine.  The 
last-named  reached  its  fourth  edition  in  1874.  For  several 
years  ho  was  a  frequent  contributor  to  the  American  Journal 
of  the  Medical  Sciences  and  to  other  medical  journals  ;  also, 
more  rarely,  to  the  Amrrican  Xaturalint  and  Lippiucott's 
Mayazine,  llo  published  a  small  volume  of  poems.  Sum- 
mer Songs,  in  1S05,  and  became  editor  of  the  Fri^.nda'  He- 
view  in  1S74.  lie  has  contributed  several  articles  to  this 
Cyclopivdia,  of  which  the  most  important  is  that  on  Evo- 
lution. 

Uartshornc  (Joseph),  M.  D..  b.  near  Alexandria.  Va., 
in  1779  ;  became  a  residtmt  pupil  at  the  Pennsylvania 
Jlospital  and  a  medical  student  in  the  University  of  Penn- 
sylvania in  1800,  and  graduated  M.  D.  in  1S05,  after  a  five 
years*  training  under  Rush,  Wistar,  Physick,  and  others. 
After  two  voyages  to  the  East  Indies  and  a  three  mouths' 
residence  in  Batavia,  he  settled  in  Philadelphia,  and  graclu- 
ally  engaged  iu  a  very  extensive  practice.  He  was  elected 
a  colleague  of  Physick  a-*  one  of  the  attending  surgeons 
of  the  Pcnnpyivania  Hospital,  and  served  also  iu  other 
similar  posts.  He  continued  in  active  private  and  consult- 
ing practice  until  broken  down  by  the  fatigues  of  tho 
cholera  epidemic  of  lS4i*,  and  d.  in  Aug.,  1850.  The  few 
papers  contributed  by  him  to  the  medical  journals  of  his 
day  were  brief  and  strictly  practical.  His  only  other  pub- 
lication was  an  appendix,  with  illustrations,  to  an  Ameri- 
can edition  of  a  London  translation  of  Buyer's  work  on  Dis- 
eases and  Injuries  of  (he  Hones,  in  which  he  reports  a  num- 
ber of  important  cases,  and  describes  a  dressing  for  frac- 
tured clavicle  and  a  new  apparatus  for  the  treatment  of 
fractured  thigh,  afterwards  popular  for  many  years  as  Hart- 
shornc's  splints.  He  was,  by  descent  and  conviction,  a  mem- 
ber of  the  religious  Society  of  Friends,  his  paternal  ances- 
tor, Richard  Hartshorne,  having  emigrated  from  Leicester- 
siiire,  England,  in  IfiGU,  to  escape  from  persecution  as  a 
follower  of  George  Fox,  and  settled  in  New  .Torsey  on  land 
bought  from  tho  natives,  and  still  held  by  his  descendants ; 
being  afterwards  associated  with  William  Penn  as  one  of 
the  proprietary  rulers  of  the  province  of  East  Jersey.  Few 
members  of  his  profession  have  left  a  better  reputation 
for  upright  manliness  of  character  and  for  practical  ex- 
perience and  ability,  as  well  as  independent  and  original 
habits  of  thought  and  action. 

Hart's  Island  (or  Spectacle  Island),  an  island  in 
Long  Island  Sound,  belongs  to  Rye  tp.,  AVestehester  co., 
N.  Y.  It  is  the  property  of  Xew  York  City,  and  was  used 
for  military  jxirposes  by  the  U.  S.  government  during  tho 
late  civil  war. 

Hart's  Location,  a  tract  of  land  in  the  White  Moun- 
tain region  oC  Carroll  co.,  N.  11.,  is  a  place  of  summer  re- 
sort.    Pop.  2G. 

Harts'town,  a  post-b.  of  "West  Fallowficid  tp.,  Craw- 
ford CO..  Pa.      I'op.  188. 

Hart'suff  (UKonfiK  L.),  b.  at  Tyre,  Seneca  co.,  N.  Y., 
May  28,  18;J0 ;  graduated  at  the  U.  S.  Military  Academy, 
and  entered  the  army  as  brevet  second  lieutenant  of  artil- 
lery July  1, 1852,  in  which  capacity  ho  did  duty  in  garrison 
and  on  tho  Texas  frontier  till  LSjI'.,  when  ho  was  promoted 
to  be  second  lieutenant  and  engaged  in  Florida  (1861—60) 
on  topographical  duty,  where,  in  a  skirmish  with  the  Sem- 
inolcs,  he  was  severely  wounrleil,  one  ball  remaining  in  his 
chest  till  his  iloalh.  From  ISoti  to  1859  ho  was  on  duty  at 
West  Point  as  nssintant  instructor  of  artillery  tactics. 
From  185'J  to  ist'.O  he  server!  on  frontier  duty  at  Fort 
Mackinac.  W'^hilc  in  execution  of  his  duty  he  was  a  pas- 
senger on  thi'  steamer  Lady  Elgin,  which  was  wrecked  on 
Lake  Michigan,  Hartsuff  esca]iing  by  seizing  a  piece  of 
floating  timber,  on  which  he  was  washed  ashore.  In  Mar., 
18(il,  ho  was  appointed  a  (Miptain  and  assistant  adjutant- 
general,  ami  in  Ajiril  sent  to  Fort  Pickens  with  the  secret 
expedition  under  (jcn.  Brown.  In  July  ho  became  eliief 
of  staff  to  (ien.  Rosocrans  in  Western  Virginia,  participat- 
ing in  tho  action  at  Carnifox  Ferry.  Sept.  10,  and  subse- 
quent operations  of  the  campaign.  In  .Apr,.  1802,  lie  was 
flpjiointed  a  brigadier-gonenil  of  volunteers,  an<l  assignerl 
to  special  duty  in  the  war  clepartment.  In  May  he  look 
oonimanrl  of  a  brigade,  nn<l  was  engaged  at  the  battles  of 
Ccidar  Mountain  and  Manassas.  Healso  bore  a  conspicuous 
part  in  tho  battles  of  South  .Mountain  and  Antietam,  being 
severely  wounded  in  the  last-nnnied  action,  and  ineapaci* 
tated  from  duty  in  tho  field  till  Apr.,  I8fi:t;  serving  in  tho 
mean  time,  up<m  his  cunvalcsoence.  ns  monibcr  of  a  hoard 
to  revise  tlie  rules  and  articles  of  war,  and  to  prepare  a oodo 
for  tho  government  of  armiea  in  tho  field.  Having  boon 
Vor,.  TT— fi2 


promoted  to  bo  mtgor-general  of  volunteers  Nov.,  18fi2,  he 
commanded  the  2.'ld  army  corps  in  the  West  from  April  to 
Nov.,  ISO.;,  when  he  was  compelled  to  relinquish  this  com- 
mand from  incapacity  arising  from  his  Antietam  wound, 
and  was  employed  on  bureau  duty  till  Mar.,  18G6,  when  he 
commanded  the  IJermuda  front  of  the  siege-works  before 
Petersburg,  assuming  command  of  that  city  on  its  capture, 
and  subsequently  of  the  district  of  Nottoway,  which  com- 
mand he  hold  till  he  was  mustered  out  of  the  volunteer 
service,  Aug.,  1SG6.  He  after^vards  resumed  duty  iu  the 
adjutant-general's  department,  with  the  rank  of  lieutenant- 
colonel,  serving  in  various  military  districts  and  divisions 
till  June.  1871.  when,  still  suffering  from  his  wound,  he 
was  retired  from  active  service  ou  the  full  rank  of  major- 
geocral  U.  S.  A.  After  some  time  he  went  abroad,  and 
interested  himself  in  bringing  American  improvements  in 
artillery  to  European  attention.  D.  at  Xew  York  May  16, 
1874.  Geokge  C.  Simmons. 

Hart'suf^^S,  tp.  of  Van  Burcn  co.,  Ark.     Pop.  297. 

Harts'villCf  post-v.  of  Bartholomew  co.,  Ind.,  on  Clifty 
Creek,  10  miles  S.  S.  E.  of  Indianapolis,  in  Haw  Creek  tp. 
It  contains  Hartsvillo  University,  and  a  theological  school 
of  the  United  Brethren,  connected  with  the  university. 
Pop.  4;j;!. 

HartsvillC,  tp.  of  Steuben  co.,  N.  Y.     Pop.  90.3, 

HartsviHc,  post-v.,  cap.  of  Trousdale  co.,  Tcnn.,  42 
miles  N.  E.  of  Nashville.  It  has  a  Masonic  hall,  a  male 
and  female  institute,  3  churches,  2  hotels,  1  newspaper. 
Large  deposits  of  lead  ore,  and  siliceous  sand  suitable  for 
glass  manufacture,  exist.  Principal  business,  farming. 
Pop.  about  500.  A.  C.  Welch,  Ed.  "Skstisel." 

Hartt  (Chart.es  FnEnnnicK),  b.  about  IS.'iS  in  Nova 
Scotia  J  educated  at  the  Wolfville  Institute,  N.  8.:  became 
iu  18G2  a  pupil  of  Agassiz  ;  accompanied  the  latter  on  his 
Brazilian  expedition,  iu  which  he  had  the  charge  <jf  the 
exploration  of  Southern  Brazil:  made  several  subsequent 
visits  to  that  em])ire ;  was  professor  of  geology  and  physical 
geography  in  Cornell  University.  His  principal  work  is 
Gcolofjt/  mid  I'hi/Mical  (Jeoffraphy  of  Brazil  (1870).    B.  1878. 

Hart'ville,  post-v.  of  "Wright  co.,  Mo.,  on  the  Gasconade 
River,  in  a  lino  agricultural  country.  It  has  a  high  school, 
a  ncwspa])er,  a  good  steam  saw  and  grist  mill,  a  carding- 
mill,  1  hotel.     P.  about  500.      F.  A.  Mason.  Ed.  "  News." 

Ilart'wclly  post-v.,  county-seat  of  Hart  co.,  Ga.,  50 
miles  N.  E.  from  Augusta.     Pop.  154. 

Ilartwcll,  ])ost-v.  of  Springfield  tp.,  Hamilton  co.,  0., 
on  tho  Cincinnati  Hamilton  and  Dayton  U.  R..  N.  of  Cin- 
cinnati.    Pop.  07. 

Hart'wick,  tp.  of  Osceola  co.,  Mich.     Pop.  47. 

Ilnrtwirk,  post-tp.  of  Otsego  co.,  N.  Y.,  on  the  Coopers- 
town  aufl  Susquehanna  Valley  R.  R.,  and  on  tho  Susque- 
hanna Ilivcr,  contains  several  cotton  manufacturing  vil- 
lages, and  is  the  scat  of  Hartwick  Theological  and  Classical 
Seminary  (Lutheran).     Pop.  2Z'.Vd. 

Ilart'wiff  (John  CiiitisTorHi:u),  a  German  Lutheran 
minister,  b.  in  1710;  came  to  America  as  a  chajilain  in  tho 
British  army;  was  a  member  of  the  first  Lutheran  synod 
in  America  (1748);  held  pastorates  in  New  Jersey,  Penn- 
sylvania, and  New  York,  and  founded  tho  Hartwick  The- 
ological Seminary  iit  Hartwick,  Otsego  co.,  N.  Y.,  which 
was  opened  in  1815.  He  received  iu  17t>l  a  patent  of 
21,500  acres  of  land,  comprising  the  greater  part  of  tho 
present  town  of  Hartwick.  1>.  in  171M),  ou  his  eightieth 
birthday,  having  forty  years  before  predicted  the  day  and 
hour  x»f  his  deatli.  IIo  was  a  man  of  eccentric  but  uoblo 
character. 

Ilart'wood,  tp.  and  p.  v.  of  Stafford  co.,  Va.     P.  1536. 

Ilartz,  or  liar/,  an  insulated  group  of  mountains  in 
North-western  (Jcrmany,  or,  rather,  an  elevated  plateau, 
intersected  willi  deep  valleys  and  rising  in  dilVerent  places 
into  high  jieaks.  These  mountains,  which  cover  an  urea 
of  about  800  square  miles,  occupying  Brunswick  and  parts 
of  Hanover  and  Prussian  Saxony,  are  covered  with  forests, 
and  are  exceedingly  rich  iu  minerals — gold,  silver,  lead, 
iron,  marble,  ami  alabaster.  The  highest  i)eak  is  tho  Brook- 
on,  ;i74U  feet  high,  which  is  tho  birthplace  of  numerous 
superstitions  and  fairy-tales,  mostly  of  a  hidoouH  and  hu- 
nior(»us  turn. 

IlaruKa'ri  is  the  name  of  a  German  order  in  the  V.  S., 
establi^'hed  in  ls47.  and  numbering  about  2lt, 000  members. 
Tho  word,  derived  from  haruc.  a  "  forest,"  denoleil  with  the 
ancient  Teutons  a  priest.  The  aim  of  tliis  order  is  princi- 
pally ben«'V(dent  and  social,  though  (he  introduction  to 
tho  constitution  also  sets  forth,  a^  a  general  purpose,  tho 
]>reservation  and  extension  of  the  Gernuui  language  in  tlio 
ll.  S.  The  organization  eomprisen  2;'.5  suhordinato  lodges, 
which  in  the  different  States  combino  into  great  Slato 
lodgos,  and  thoso  again  ioto  oqo  oatioual  lodge.     Siuoo 
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1869  the  order  has  its  own  organ,  called  Deutschen  Eiche 
('•German  Oaks").  Most  of  the  lodges  possess  libraries, 
and  lectures  are  often  given  in  the  lodge-rooms. 

Haruspices.     Sco  Aruspices. 

Har'vard,  post-v.  of  McHenry  co.,  111..  G.'i  miles 
N.  W.  of  Chicago,  at  the  junction  of  the  Green  Bay,  the 
St.  Paul,  and  tlie  Kenosha  and  Ilockford  divisions  of  the 
Chicago  and  Xorth-wcstern  R.  R.  It  has  4  churches,  1 
newspaper,  a  private  bank.  3  hotels,  several  large  mills  and 
shops.    Pop.  1120.    A.  M.  Leland,  Ed.  "Independent." 

Harvard,  tp.  and  post-v.  of  Worcester  eo.,  Mass.,  .38 
miles  N.  W.  of  Boston.  The  township  is  very  fertile,  and 
is  traversed  by  the  Worcester  and  Nashua  R.  R.  It  has  3 
churches  and  a  public  library,  and  is  the  seat  of  a  flourish- 
ing community  of  Shakers.     Pop.  KUl. 

Harvard,  post-v.  of  Clay  co.,  Neb.,  on  the  Burlington 
and  Missouri  River  R.  R.,  SI  miles  W.  of  Lincoln,  the  State 
capital.  It  has  3  organized  church  societies,  a  lodge  of 
Good  Templars,  1  of  Freemasons,  1  hotel.  It  is  the  centre 
of  a  thriving  agricultural  community.  Pop.  about  400. 
Wm.  a.  Connell,  Ed.  ''Advocate." 

Harvard  (John),  M.  A.,  the  founder  of  Harvard  Col- 
lege, was  b.  in  England  about  IGOS,  probably  iu  Middle- 
sex, and  was  educated  at  Emanuel  College,  Cambridge. 
He  came  to  New  England,  and  in  1037  became  a  freeman 
of  the  Massachusetts  colony.  In  103S  some  land  was  set 
off  for  him  in  Charlestown,  where  he  performed  the  duties 
of  minister.  In  that  year  he  was  one  of  a  committee  to 
consider  matters  "tending  towards  a  body  of  laws."  D. 
Sept.  14,  1638,  and  left  half  his  estate,  or  £779  17*.  2c/., 
towards  the  founding  of  a  college,  besides  more  than  300 
volumes  of  books  from  his  library.  Mr.  Everett  delivered 
the  address  at  the  dedication  of  his  monument  at  Charles- 
town  in  1S2S.     But  little  is  known  of  Mr.  Harvard's  life. 

Harvard  University.  In  the  year  1636,  less  than 
sixteen  years  after  the  landing  of  the  Pilgrims  at  Ply- 
mouth, the  general  court  of  the  colony  of  Massachusetts 
Bay  voted  to  give  the  sum  of  ''four  hundred  pounds  to- 
wards a  school  or  coUeget"  one-half  to  be  paid  the  follow- 
ing year,  and  the  remainder  when  the  work  was  done. 
Preliminary  steps  towards  the  establishment  of  a  collego 
at  Newtown  (afterwards  Cambridge)  were  taken  the  follow- 
ing year.  In  1638,  John  Harvard,  a  non-conforming 
clergyman  of  England,  who  had  been  in  the  colony  about 
one  year,  left  at  his  death  half  of  his  whole  propertj'  and 
his  entire  library  (about  300  volumes)  to  the  institution. 
The  value  of  this  bequest  was  more  than  double  the  sum 
originally  voted  hy  the  court,  and  it  was  resolved  to  open 
the  college  at  once,  and  to  give  it  the  name  of  Harvard. 
The  first  class  was  formed  in  the  same  year,  and  gradu- 
ateil,  nine  in  numl)or,  in  1642.  From  that  date  to  tho 
present  there  has  been,  with  five  exceptions — all  occurring 
during  the  first  fifty  years  of  the  existence  of  the  college — ■ 
no  year  without  a  graduating  class.  The  last  triennial 
catalogue  (1872)  contains  the  names  of  12,175  persons  who 
have  received  degrees  from  the  university,  nearly  7000  of 
whom  are  still  living.  The  invested  funds  of  the  univer- 
sity amounted  Sept.  1,  1873,  to  over  $2, 750,000,  exclusive 
of  the  grounds,  libraries,  and  buildings  occupied  for  pur- 
poses of  instruction,  which,  yielding  no  direct  income,  have 
no  place  in  the  treasurer's  accounts.  The  government  of 
the  college  was  at  first  confided  to  a  board  of  overseers, 
established  and  empowered  by  an  act  of  the  general  court  j 
but  in  1650  a  charter  was  granted,  by  which  the  college 
was  made  a  corporation,  consisting  of  the  president,  five 
fellows,  and  a  treasurer,  to  be  called  by  the  name  of  ''  Pres- 
ident and  Fellows  of  Harvard  College."  This  corporation 
had  the  power  to  fill  vacancies  in  its  numbers  with  the  ap- 
proval of  the  overseers,  and  continues  to  the  present  day 
in  its  original  form  as  the  corporation,  acting  under  the 
original  charter  as  first  issued  in  1650,  and  with  its  rights 
and  privileges  confirmed  by  a  special  section  iu  the  con- 
stitution of  the  commonwealth  of  Massachusetts,  framed 
in  1780.  The  board  of  overseers  has  also  continued  in 
existence  to  the  present  day.  but  not  without  important 
changes  in  its  constitution  and  modifications  of  its  powers. 
At  the  outset  the  magistrates  of  the  colony  and  certain 
preachers  formed,  cx~o(ficioy  the  board,  and  it  was  not  un- 
til the  year  1810  that  steps  were  taken  to  make  a  part  of 
the  number  elective.  The  State  government  retained  a 
more  or  loss  direct  control  over  the  constitution  of  this 
board  until  the  year  1865,  when  all  ofiieial  connection  be- 
tween the  college  and  the  State  was  broken  by  the  passage 
of  a  legislative  act,  according  to  which  vacancies  in  the 
board  of  overseers  were  to  be  filled  thereafter  by  the  alum- 
ni of  the  college  "voting  on  commencement  day  in  tho 
city  of  Cambridge."  By  this  transfer  of  power  to  the  grad- 
uates, the  college  was  freed  from  any  dependence  upon  po- 
litical bodies,  as  it  had  been  previously  freed  from  the  in- 


fluences of  sectarianism.  The  property  of  the  university 
is  held  and  managed  entirely  by  the  corporation,  the  board 
of  overseers  having  ordinarily  no  voice  in  the  investmejit 
or  other  disposition  of  university  funds  ;  but  in  all  matters 
relating  to  statutes  and  regulations,  the  appointment  of 
professors  and  other  instructors,  and  in  general  the  in- 
ternal administration  of  college  aflairs,  the  consent  of  the 
overseers  is  necessary.  That  board  consists,  at  present,  of 
the  president  and  treasurer  of  the  university,  cx-ojjicio,  and 
of  thirty  other  persons  elected  for  terms  of  six  years,  five 
retiring  each  year.  The  teaching  force  of  the  university 
consists  now  of  46  professors,  25  assistant  professors,  23 
tutors  and  instructors,  and  35  other  oflicers  engaged  in  the 
duties  of  instruction  or  government.  The  number  of  stu- 
dents in  all  the  departments  is  about  1200. 

The  central  department  of  the  university  is  Harvard  Col- 
lege, in  the  restricted  sense  of  the  term.  The  number  of 
undergraduates  has  risen  from  scarcely  400  in  1S57  to  over 
700  iu  1874.  This  increase  is  very  largely  due  to  the  in- 
troduction of  the  "elective  system."  It  is  no  longer  re- 
quired that  every  student  pursue  tho  same  course  of  study 
and  pass  the  same  examinations  as  the  condition  of  ob- 
taining the  degree  of  bachelor  of  arts.  After  the  freshman 
year,  iu  which  the  studies  are  all  prescribed,  the  student  is 
practically  at  liberty  to  mark  out  his  own  course  of  study. 
There  are  this  year  (1875)  91  elective  courses,  giving  in 
tho  aggregate  232  hours  of  recitation  or  lecture  per  week 
during  the  year,  from  which  the  student  has  to  choose. 
About  one-seventh  part  of  the  instruction  provided  is  all 
that  it  is  possible  for  any  one  college  student  to  pursue  dur- 
ing his  whole  residence.  The  elective  courses  are  classified 
under  tho  heads  of  ancient  languages,  classics,  modern 
languages,  philosophy,  history,  mathematics,  physics,  chem- 
istry, natural  historj',  music,  and  the  fine  arts.  In  these 
groups  the  courses  are  in  general  so  arranged  that  there 
shall  be  a  regular  gradation  from  the  simpler  to  tho  more 
diflicult.  and  a  student  is  thus  enabled  at  the  end  of  his 
freshman  year  to  lay  out  a  progressive  course  of  study  for 
the  remaining  three  years.  An  incidental  advantage  of 
the  system  is  that  the  sections  are,  as  a  rule,  much  smaller 
than  in  former  years,  and  each  student  receives  a  larger 
amount  of  personal  instruction  from  tho  professor,  especi- 
ally in  the  more  advanced  courses.  The  requisitions  for 
admission  have  been  raised  gradually  as  circumstances 
would  allow,  and  as  rapidly  as  the  preparatory  schools 
could  follow;  the  result  of  which  has  been  that  tho  average 
ago  of  students  entering  the  college  is  nearly  a  year  greater 
than  it  was  a  few  years  ago. 

The  buildings  of  the  college  proper  at  Cambridge  com- 
prise nine  dormitories  (containing  over  400  rooms),  five 
buildings  for  recitations  and  examinations  or  for  laborato- 
ries and  collections,  the  library,  the  chapel,  and  Jlemorial 
Hall,  erected  in  1874  by  subscriptions  from  the  alumni. 
The  rooms  are  rented  to  students  at  prices  varying  accord- 
ing to  position  and  desirableness,  a  .sufiicicntly  large  num- 
ber being  held  at  a  merely  nominal  jirice  to  satisfy  the 
wants  of  the  poorer  students.  The  college  has  also  received 
large  gifts  of  money  to  he  applied  in  aiding  poor  but  capa- 
ble students  in  meeting  their  necessary  expenses.  This 
aid  is  given  partly  in  the  form  of  scholarships,  of  which 
there  have  been  92  established  in  the  college,  with  an  in- 
come of  about  $250  apiece  on  the  average,  and  partly 
through  beneficiary  and  loan  funds.  There  are  daily  de- 
votional services  in  the  chapel  at  which  the  undergraduates 
are  required  to  be  present ;  on  Sundays  those  who  do  not 
spend  the  day  with  their  families  must  attend  public  wor- 
ship at  least  once,  but  each  student  may  select  his  own 
place  of  worship  if  he  be  of  age.  In  1782  the  first  steps 
were  taken  by  the  corporation  towards  the  establishment 
of  professional  schools  in  connection  with  the  college  by 
the  appointment  of  professors  in  medical  pubjccts,  but  it 
was  not  till  about  thirty  years  later  that  a  separate  college 
was  built  for  the  medical  department.  The  medical  college 
was  erected  in  Boston  for  the  sake  of  the  advantages  of  the 
hospitals.  Its  funds  amount  to  $50,000,  and  9  professors, 
5  assistant  professors,  7  instructors,  7  lecturers,  and  1  as- 
sistant demonstrator  are  engaged  in  giving  instruction. 
Tho  library  of  the  school,  although  not  large,  is  valuable, 
and  the  anatomical  museum  is  recognized  as  the  best  in  tho 
country.  In  the  year  1868  a  new  department  of  this  school 
was  established  in  Boston  for  the  purpose  of  giving  instruc- 
tion in  the  art  of  dentistry,  in  which  4  professors  and  6 
other  instructors  are  engaged,  besides  the  teachers  of  the 
medical  school,  whose  instruction  students  of  dentistry  at- 
tend. 

Until  the  year  1812  the  college  government  and  students 
had  united  in  public  worship  with  the  first  parish  in  Cam- 
bridge, but  in  that  year  the  opinion  was  expressed  by  the 
overseers  that  religious  instruction  should  bo  given  on  the 
Sabbath  within  the  walls  of  the  university.  The  discus- 
sions thus  begun  led  in  a  few  years  to  the  founding  of  a 
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theological  school.  Tho  organization  of  this  school  has 
guffcTcd  inauy  luateriul  change?  during  tho  sixty  years  of 
its  existence,  l)ut  the  peculiar  feature  insisted  upon  by  its 
founders,  "that  no  assent  to  the  peculiarities  of  any  de- 
nomination of  Christians  shall  bo  required  cither  of  tho 
instructors  or  students,"  has  not  been  altered.  The  school 
has  a  valuable  lil)rary  of  nearly  10,000  volumes,  which  is 
kept  in  Divinity  Uall.  Instruction  is  given  iu  all  tho  sub- 
jects usually  included  in  a  system  of  theolojjical  education, 
ami  the  full  course  occupies  three  years.  Those  students 
who  complete  the  course  and  sustain  tho  required  examina- 
tions receive  the  degree  of  bachelor  of  divinity.  There  arc 
now  5  professors  and  a  librarian  attached  to  the  school. 

The  law  school  was  established  in  1S17,  but  tho  number 
of  students  in  law  was  small  until  after  the  reorganization 
of  the  school  in  ISl'U.  Since  that  time  the  law  school  has 
been  one  of  the  most  flourishing  departments  of  the  uni- 
versity, and  there  are  now  over  1700  names  on  the  list  of 
its  gratluates.  The  law  library  in  Dano  }Iall  is  one  of  tho 
most  complete  and  extensive  in  America,  containing  about 
15,000  volumes.  There  are  now  3  professors,  1  assistant 
professor,  and  a  librarian  in  tho  school. 

The  Lawrence  Scientific  School  takes  its  name  from 
Abbott  Lawrence  of  Boston,  who  in  1^(7  made  a  gift  of 
SJO.OOO  to  the  corporation,  wKh  which  to  establish  a  school 
"for  the  purpose  of  teaching  the  practical  sciences."  Tho 
three  professorships  at  first  created  were  those  of  chemistry, 
engineering,  and  zoology  and  geology.  This  last  profes- 
sorship was  held  by  Louis  Agassiz  from  its  foundation  till 
tho  time  of  his  death  in  1S7.'{.  Connected  with  this  scho(d 
is  the  School  of  Mining  and  Practical  Geology,  founded  in 

isn5. 

The  Museum  of  Comparative  Zoology,  more  popularly 
known  ns  the  Agassiz  Museum,  is  not  a  constituent  part  of 
the  university,  although  it  is  directed  by  a  faculty  appointed 
by  the  corporation.  The  property  of  tho  museum  is  held 
by  an  independent  board  of  trustees.  There  is,  however, 
such  an  intimate  connection  between  the  museum  and  the 
college  that  a  large  part  of  tho  college  instruction  in  natu- 
ral history  is  given  at  tho  museum.  Tho  institution  was 
founded  iu  ISj'J,  and  continued  under  the  direction  of  Prof. 
Agassiz  until  his  death.  Its  library  now  contains  12,000 
volumes.  Tho  Botanic  Garden  of  the  university  and  the 
Ucrbarium  afford  facilities  for  tho  stuily  of  botany  which 
arc  unsurpassed  in  America.  Funds  for  a  professorship  of 
natural  history  were  raised  as  early  as  iSOo,  and  a  site  for 
the  garden  was  selected  shortly  afterwards.  Nearly  oppo- 
site the  Botanic  Garden  stands  tho  Astronomical  Observa- 
tory, erected  in  ISIfi,  and  equipped  throughout  with  the 
best  of  instruments. 

The  Bussey  Institution  is  a  school  of  agriculture  and 
horticulture,  established  ns  a  department  of  the  university 
according  to  the  terms  of  tho  will  of  Benjamin  Bussey, 
who  left,  at  his  death  in  IS  12,  a  large  bequest  in  money 
anil  land  (Bussey  Farm)  for  the  purpose.  Tho  Peabody 
Museum  of  American  Archicology  and  Ethnology  possesses 
a  rapidly  accumulating  collection  of  objects  illustrating  tho 
habits  and  customs  of  the  early  races  inhabiting  this  coun- 
try, but  the  erection  of  a  museum  building  will  be  deferred 
until  the  funds  set  aside  for  that  object  shall  amount  to 
Sioo.onn. 

Besides  the  libraries  of  the  professional  schools,  there  is 
the  general  library  for  the  use  of  the  whole  university, 
kept  in  Goro  Hall,  and  containing  1;jO,000  volumes,  exclu- 
sive of  pamphlets  (of  which  there  are  about  llMl.OOO)  and 
unbonnd  serial  ])ublications.  William  II.  Pkttee. 

Iltirvcst-riy.     See  Cicada. 

Harvest  Moon,  the  full  mtmn  nearest  tho  autumnal 
equiintx.  In  Great  Britain  nud  Northern  Europe, owing  to 
the  latitude,  the  harvest  moon  rises  tor  several  evenings  in 
succession  near  the  time  of  sunset;  an  irregularity  wliieh 
is  less  observable  in  the  U.  S.,  on  account  of  our  lower 
latitude.  At  the  equator  no  such  anomaly  is  observable. 
Tho  southern  hcmisphi-re  has  a  harvest  moon  in  March. 
The  name  is  given  from  the  fact  that  it  enables  farmers 
to  lengthen  the  day's  work  during  tho  haste  of  tho  au- 
tumnal ingathering  of  the  crops. 

llur'vcy,  county  of  S.  Centra!  Kansas.  Area.  IGS  square 
miliN.  It  iM  a  good  auririiltural  region,  anil  is  traversed 
]>\  ihi*  Atehison  Topekaniid  Santa  V'6  11.  K,    Cap.  Newton. 

ilarvoy,  tp.  of  Meeker  co.,  Minn.     Pop.  301. 

Ilarvcy  (Sir  John).  K.  C.  B..  b.  in  1778:  entered  tho 
Briii.-h  army  in  1791 ;  serveil  in  the  wars  against  Nnpolcon, 
and  in  South  Africa,  India,  and  Canada,  and  was  distin- 
guished at  Stony  Creek,  Chrystlor's  Pnrm,  TiUndy's  Lane, 
ond  Fort  Erin,  where  he  was  severely  wounded  ;  was  aido- 
de-cjimp  to  Wellington  in  tho  Waterloo  eamjiaign  ;  was 
governor  of  New  Brunswick  1837—11,  of  Xewfuunclhuid 
18(1-10,  and  of  Nova  Scotia  lH|fi-62.  1).  at  Halifax  Mar. 
22,  1852.     Ho  attained  the  rank  of  lioutcnant-generul,  bo- 


came  a  commander  of  tho  Legion  of  Uonor,  and  married  a 
daughter  of  Lord  Lake. 

Harvey  iLoi  is  P.),  b.  at  East  Iladdam.  Coun.,  July 
22,  1820  :  removed  at  tho  ago  of  eight  with  his  parents  to 
Ohio:  educated  at  AVostern  llcscrvo  College ;  removed  to 
Kenosha,  Wis.,  in  1810,  and  devoted  himself  for  a  time  as 
teacher,  subsequently  as  editor  of  tho  Whig  paper  of  that 
city.  Ho  was  a  member  of  tho  State  senate  from  18j5  to 
1S57,  when  he  was  elected  secretary  of  state,  and  governor 
Nov.,  ISGl.  After  battlo  of  Shiloh  repaired  to  tho  field  with 
supplies  for  relief  of  the  wounded,  and  on  his  return  from 
the  battlelicld,  ho  was  drowned  at  Savannah,  Tcnn.,  Atir. 
19,  1SG2. 

Harvey  (MATrnEw).  LL.D.,  b.  at  Sutton,  N.  IL,  Juno 
21,  17S1 ;  graduated  at  Dartmouth  iu  ISOG;  became  a  law- 
yer 1S09;  was  a  prominent  State  legislator;  Speaker  of 
tho  New  Ilampshiro  bouse  1S18-20;  president  of  New 
Hampshire  senate  1824-23;  State  councillor  lS28-.'?0;  in 
Congress  lr821-25;  governor  1S30-.31 ;  a  justice  of  tho  U.  S. 
district  court  1831-GG.     D.  at  Concord  Apr.  7,  18G6. 

Harvey  (William),  M.  D.,  b.  at  Folkestone,  Kent,  Apr. 
1,  1 J78,  was  the  son  of  aRubstantial  yeoman,  and  was  edu- 
cated at  Caius  College,  Cambridge,  and  at  Padua,  where  ho 
studied  under  Fabricius  and  took  his  doctor's  degree;  re- 
turned to  England  in  1002;  became  physician  to  Bartholo- 
mew's Hospital, .London  ;  Lumleian  lecturer  on  anatomy 
and  surgery  1G15  ;  was]diysieian  to  James  Land  Charles  I.; 
was  attached  to  tho  court  of  tho  latter,  followed  his  for- 
tunes in  tli(!  civil  war,  and  becamo  warden  of  Merton  Col- 
lege, Oxford,  probably  in  1G43.  H.  June  3, 1G58.  Harvey's 
great  discovery  of  tho  circulation  of  tho  blood  seems  to 
havo  been  suggeslcd  by  him  in  lOlG,  announced  in  IGIO, 
and  published  iu  tho  Ejccrcitaflo  dc  motn  cordis  ct  sangiiinia 
(1G2S).  Other  E-rcrcitatinnea  on  tho  subject  appeared  in 
IfilD.  His  later  years  were  occupieil  in  observations  upon 
generation,  upon  which  ho  published  a  treatise  in  IC51. 
Servetus,  Paolo  Sarpi.  Cresalpinus,  and  perhaps  Fabricius, 
Harvey's  tutor,  would  appear  to  havo  believed  iu  tho  cir- 
culation of  tho  blood,  but  llarvey  first  established  the  truth 
of  the  doctrine. 

Har'vcysburg,  post-v.  of  Warren  co.,  0..  in  I^Iassic  tp. 
Pop.  388. 

Ilar'vine,  tp.  of  Winston  co.,  Ala.     Pop.  3Gj. 

Har'wich,  town  of  England,  in  the  county  of  Essex,  ' 
at  the  mouth  of  the  Stour.     Its  harbor  is  safe,  spacious, 
fortified,  an«l  one  of  the  best  on  the  E.  coast  of  England, 
but  its  entrance   is  difiicuU.     Harwich  has  manufactures 
of  cement  and  artificial  manure.     Ptip.  GIO". 

Harwich,  post-v.  and  tp.  of  Barnstable  co.,  Mass.,  on 
the  S.  side  of  Cape  Cod,  about  70  miles  S,  E.  of  Boston.  It 
has  4  miles  of  sea-coast,  but  no  good  harbor.  The  Cajie 
Cod  K.  U.  passes  through  the  town.  The  fishing  ancl  coast- 
ing business  is  carried  on  to  some  extent.  It  lias  a  national 
bank.,  a  newspaper  and  printing  ofliee,  8  churches,  several 
large  halls,  etc.     Pop.  of  tp.  3080. 

JoSIAIl   PaINK,  Ed.  "  I.VDEPKNnnNT." 

Hnr'wiiiton,  post-tp.  of  Litehticld  co.,  Conn.,  23  miles 
W.  of  Uartlord.  It  has  an  insurance  company  and  some 
maiiuracturing  interests.     Pop.  lOM. 

Har''u'oo(l,  tp.  of  Champaign  eo..  III.     Pop.  779. 

Ilarwootl  (EnwAiU)).  1>.  1).,  b.  in  Lancashire.  Eng- 
laml.  1721*;  jip]tointi-d  master  of  Congleton  school  17.')4; 
becamo  thiitarian  pastor  at  Bristol  17Go;  received  the 
doctor's  degree  from  Edinburgh  1708:  wentto  London  1770 
on  account  of  injurious  but  false  rumors  about  him,  and 
engaged  in  teaching  and  authorship.  I>.  (here,  very  poor, 
Jan.  14,  1794.  His  principal  works  are  a  l/dmal  IVatm- 
littioii  of  the  y.  T.  (1797),  which  was  severely  criticised; 
Iiifrodtirtion  to  the  Stndif  of  the  iV.  T.  (I7G7-7I,  2  vols.); 

Virw  ti/  Van'fitiM  Editi'tnH  of  Orcrk  ntid  Latin  Cltmnict 
(177.')),  a  learned  and  able  work  ;  The  X.  T.  Cnflatrd  trith 
the  nio^t  fippr^rr,/  MSS.,  uilhSdtvt  Nottn  (1776);  Bio- 
.jraphin   (UoHHici  (2d  e.l.  1778). 

Ilas'driihalfor  AsMruluil  (''  Baal  is  his  help"),  tho 
name  f>f  many  famous  Carthaginians,  among  whom  we  may 
notice — ( I )  a  son-in-law  of  llnmilcar  Itarca,  went  to  Spain 
nnd  there  founded  New  Carthage  (242  ti.  c).  and  by  hhrt'wd 
diplomaoy  bniu^;ht  nearly  all  Spain  umler  the  rule  of  Car- 
thage:  wa"   murdered    by  a   ^bl\e   221    w.   r.     (2)  Son   of 

Hamilear  Ibirca  and  brother  of  llnnnibal;  was  ilcfealed 
by  the  Seipios  in  a  great  battle  on  the  Ihcrus,  21rt  ii.  c. ; 
reduced  tho  Nuinidians  {n  quietness.  213  ii.  r. :  defonted 
and  slew  Cn.  Seipio  in  bullle.  in  Spuin,  212  li.  r. ;  wi»s  do- 
feiited  by  P.  Seipin  the  Voniigrr  at  Ita-eubi,  209;  invaded 
Italy  through  Gaul,  and  wns  delVated  ami  slain  on  Iho 
Metaurus  by  Livius  nnd  Nero,  207  ii.  r.  (3)  A  son  of 
Giseo,  who  served  in  Spain  in  (he  Heeond  Punic  war;  wofl 
totally  defeated  by  Seipiu  at  Silpia,  200  ii.  r. ;  was  twioe 
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defeated  before  Carthago  by  Scipio,  20-4  B.  c,  and  committed 
suicide  by  poison.  (4)' A  general  in  the  last  Punio  war  :  was 
defeated  by  Masinissa  and  forced  to  capitulate  130  B.  c.  ; 
served  against  the  Romans  before  Cartilage  149-147 ;  com- 
manded against  Scipio  in  the  defence  of  Carthago  (147-146 
B.  c),  and  after  the  destruction  of  that  town  lived  a  captive 
in  Italy. 

Ha'se  (Karl  Aitgust),  b.  at  Stcinbach,  Saxony,  Aug. 
2.1,  1800;  was  imprisoned  in  1S19  for  belonging  to  the 
Bur.schonschaft;  was  made  a  private  tutor  in  divinity  at 
Tubingen  1S23;  graduated  at  Lcipsic  1S2S;  became  in 
1S29  professor  of  philosophy  there ;  "Jirofcssor  of  theology 
at  Jena  1S:)0  ;  has  long  been  a  prominent  rationalist,  and 
in  1844  became  an  editor  of  the  Protcstaiiliachc  Kirchen- 
zeilung.  Author  of  EvangeUsche  Doijmalih  (1825),  Gnosis 
(3  vols.,  1826-28),  IIuHerus  Redivh'ut  (1829),  Lrhen  Jcnu 
(1829;  in  English  by  J.  F.  Clarke^  1859),  Kircheiii/eschichtc 
(1834;  English  trans,  by  Blumenthal  and  AVing,  185C), 
A'cue  ProphHen  (1851),  Das  gcistUche  Schniisjiicl  (1858), 
Handbuch  der  Polnnik  gcgcn  die  rom!»ch-hnthol!scke 
Xirche  (1862),  Frunz  vou  Assisi  (1856),  Knlhariim  von 
Si'cnn  (1S02),  Wormaer  Lulherhnch  (2d  ed.  1868),  Ideale 
viid  frrlhiimer  (1872),  and  many  other  works. 

Hase  (Karl  Benedict),  b.  May  11,  1780,  at  Suiza,  in 
Saxony;  went  in  1801  to  Paris,  was  appointed  1805  to  a 
place  in  the  Royal  Libr.aryin  the  MS.  department;  in  1816 
professor  of  modern  Greek  and  of  palscography  in  the 
School  of  Oriental  Languages;  afterwards  director  of  the 
same;  member  of  the  Academy  of  Inscriptions  1824;  pro- 
fessor of  the  German  language  and  literature  in  the  Poly- 
technic 1830  ;  professor  of  comparative  grammar  at  the 
Sorbonnc  1852;  besides  other  honorable  appointments. 
Contributed  many  valuable  articles  on  jihilology  to  the 
Journal  dcs  S'irntittt,  Journal  Asiatiqne,  licinc  Archeolo- 
gique,  etc.  Edited  Lanrentius  Lydua  dc  OstentU,  Paris, 
1823;  wrot£  an  introduction  (co7;(nieji?arM(«)  to  the  edition 
of  Lxjdna  dc  Mag!at.  Rom.  by  Fuss;  edited  Leo  Diaronns 
(in  hiiz.  Script.),  Bonn.,  1828  ;  was  principal  editor  of  the 
new  edition  of  Strphani  Tlicsaurua  Lingua  Or^crr.  iiu\ed 
by  Do  Sinner  and  Fix,  afterwards  by  W.  and  L.  Dindorf, 
who  continued  the  work  after  his  death.  D.  Mar.  21, 1864. 
(See  GdlGNlAt'T,  Xoticc  historiquc  aur  la  vie  et  ha  travaux 
de  a  B.  Haee,  Paris,  1867.)  H.  Drislek. 

Hashish'  [Arabic],  a  variety  of  Cnnnalia  aatira  (hemp), 
is  cultivated  in  districts  N.  of  Calcutta  for  the  production 
of  (1)  bhang  (Ilindostani),  haahiah  (Arabic),  the  dark-green 
stalks  and  green  leaves  used  in  smoking,  or  as  a  constit- 
uent of  a  sweetmeat  {majun);  (2)  gaiija,  the  flowering 
shoots  brought  into  the  London  drug-market  under  the 
name  of  guaza;  (3)  charaa,  or  churrua,  the  resin  which  ex- 
udes from  the  branches  and  leaves  of  the  plant.  It  has 
been  shown  that  an  extract  of  the  hemp  grown  in  the 
U.  S.  shares  the  qualities  of  that  of  India,  but  doubtless 
in  a  less  degree,  for  the  hemp  of  hot  countries  h.is  more 
of  the  active  resin  (churrua)  than  the  hemp  of  temperate 
climates.  Hashish  lias  long  been  employed  in  medicine  in 
Asia.  Arabs,  Persians,  Indians,  Chinese,  and  South  Afri- 
cans esteem  it  for  its  intoxicating  powers ;  but  there  are 
many  people  of  European  race  who  are  scarcely  influenced 
by  it;  and  upon  those  who  are  intoxicated  by  its  use  the 
effects  are  extremely  varied.  This  uncertainty  of  cftect 
greatly  limits  its  use  in  medicine.  Upon  some  persons  its 
influences  as  an  anodyne  and  hypnotic  in  certain  diseases 
are  very  happy. 

Has'liell,  county  in  the  N.  W.  of  Texas.  Area,  1275 
square  miles.  It  is  unorganized,  and  consists  chiefly  of  a 
high,  level  table-land,  reported  to  afford  good  pasturage 
and  abundance  of  game. 

Has'kins,  post-v.  of  Middletown  tp..  Wood  co.,  0.  on 
the  D.iyton  and  Michigan  R.  R.     Pop.  243. 

Ilas'lett's,  tp.  of  Gates  co.,  N.  C.     Pop.  946. 

Has'lingden,  town  of  England,  in  the  county  of  Lan- 
caster. It  is  situated  in  a  mountainous  region  rich  in  coal- 
mines and  stone-quarries,  and  carries  on  extensive  manu- 
factures of  woollen  and  cotton.     Pop.  12.201. 

Has'san,  post-tp.  of  Hennepin  co.,  Minn.     Pop.  551. 

Has'sard  (Jons  R.  G.),  b.  in  Now  York  City  in  1836; 
graduated  at  St.  John's  College,  Fordham,  N.  Y.,  in  1855. 
He  assisted  in  preparing  the  Ncio  American  Enci/clopivdia/ 
was  editor  of  the  Catholic  World  in  1865,  and  was  engaged 
on  the  Chicago  Republican  in  1865-66.  Since  1866  he  has 
been  on  the  editorial  staff  of  the  New  Y'ork  Tribune,  of 
which,  since  the  death  of  Horace  Greeley  in  1872,  he  has 
been  assistant  editor.  lie  published  a  Life  of  Archbiahop 
Hughca  in  1866.  J.  B.  Bl-SHOP. 

Has'saurek  (FniEnRicH),  b.  at  Vienna  Oct.  9,  1832; 
served  in  the  student  legion  in  the  revolution  of  1848,  and 
was  twice  wounded  ;  came  in  1849  to  the  U.  S..  and  became 
a  journalist,  lawyer,  and  politician  of  Cincinnatij  was  U.  S. 


minister  to  Ecuador  1S61-G5,  and  in  the  latter  year  became 
editor  of  the  Cincinnati  Yolksblatt.  Author  of /'o«r  Years 
among  the  Spanish  Americana  (1868). 

Has'sell's,  tp.  of  Tuscaloosa  eo.,  Ala.     Pop.  355. 

Has'selt,  town  of  Belgium,  the  capital  of  the  province 
of  Limbourg.  on  the  Demer.  It  has  large  distilleries,  galt- 
refiueries.  and  manufactures  of  linen  and  lace.    Pop.  10,448. 

Hass'ler  (FERDixAsn  AcorsTus),  M.  D.,  b.  at  Norfolk, 
Va.,  Mar.  6,  1844:  took  his  medical  degree  at  the  Univer- 
sity of  Pennsylvania  1S66;  pi-ofessor  of  materia  medica 
in  Lincoln  University.  One  of  the  authors  of  the  Medical 
Register  and  Dircctort/  of  the  U.  S.;  has  published  various 
papers  upon  natural  science  and  on  professional  subjects. 

Hassler  (Ferdinaxd  Rtdolpei),  b.  at  Aarau.  .Switzer- 
land, Oct.  B,  1770;  w.as  brought  to  notice  in  the  U.  S.  by 
Albert  Gallatin  ;  professor  of  mathematics  at  West  Point 
Military  Academy  1807-10;  was  sent  as  scientific  ambas- 
sador to  Europe,  with  the  salary  of  a  foreign  minister;  was 
the  first  superintendent  of  the  U.  S.  Coast  Survey,  which 
ho  conducted  1816-18  and  1802-43  (for  an  account  of  his 
work  in  this  great  enterprise,  see  art.  Coast  Survey)  ;  was 
for  years  chief  of  the  bureau  of  weights  and  measures.  D. 
at  Philadelphia  Nov.  20,  1843.  Author  of  textbooks  on 
mathematics;  of  a  Sgatcm  of  the  L'uirerae,  in  2  vols.;  and 
of  many  valuable  scientific  reports,  including  Report  to  the 
V.  S.  Senate  on  Weights  and  Mcaaurca  (1832),  and  another 
to  the  secretary  of  the  treasury  on  the  same  subject  (1842). 

Hassler  Expedition.  The  U.  S.  Coast  Survey  hav- 
ing found  it  necessary  to  provide  a  new  steamer  for  hydro- 
graphic  purposes  on  the  Pacific  coast,  the  Hassler  (so  named 
from  the  first  superintendent  of  the  Coast  Survey)  was  built 
iu  Philadelphia,  and  sent  out  by  way  of  the  Straits  of  Ma- 
gellan. To  render  the  voyage  profitable  to  science,  Prof. 
Peirce,  the  superintendent,  offered  to  Prof.  Agassiz  the 
privilege  of  making  the  voyage  in  her  with  a  limited 
number  of  assistants,  which  he  gladly  accepted.  The 
steamer,  an  iron  screw  vessel  of  about  350  tons,  was  placed 
under  the  orders  of  Com.  P.  C.  Johnson,  U.  S.  N.  Mr. 
L.  F.  Pourtales  of  the  Coast  Survey  was  assigned  to  take 
charge  of  the  dredging  operations.  The  rest  of  the  scien- 
tific corps  consisted  of  Dr.  F.  Stcindachner  of  Vienna,  ich- 
thyologist; Dr.  Th.  Hill  of  Cambridge,  as  botanist  and 
photographer;  Dr.  White  of  Philadelphia,  as  chemist  and 
photograj)hcr ;  Mr.  J.  H.  Blake  of  Cambridge,  as  draughts- 
man and  collector.  Mrs.  Agassiz  accompanied  her  husband, 
as  usual,  in  his  travels.  The  steamer  sailed  from  Boston 
Dec.  4,  1871,  after  considerable  delay,  which  somewhat 
curtailed  the  time  which  would  otherwise  have  been  de- 
voted to  deep-sea  dredging  in  the  Atlantic.  Therefore, 
only  surface  observations  were  made  on  the  passage  to  St. 
Thomas.  The  next  stopping-place  was  Barbadoes,  where 
very  rich  dredgings  were  made  in  100  to  120  fathoms.  The 
rough  sea  caused  by  the  trade-winds  prevented  any  work 
being  done  from  that  port  to  Pornambuco,  but  along  the 
coast  of  Brazil  the  dredge  was  used  with  success  whenever 
the  weather  permitted.  Rio  Janeiro  was  reached  Jan.  23, 
1872,  where  three  weeks  wore  spent  for  various  repairs  to 
the  vessel.  Montevideo  was  next  visited  for  coaling,  but 
the  ship  was  placed  under  quarantine;  only  a  short  visit 
to  the  mount  was  allowed,  where  Prof.  Agassiz  found  un- 
mistakable proofs  of  glacial  action.  The  next  halting- 
place  was  San  Matias  Bay,  Patagonia,  where  the  bluffs 
showed  fine  sections  of  the  strata  underlying  the  Palago- 
nian  plains.  In  the  Straits  of  Magellan  stoppages  were 
made  every  night,  and  occasionally  a  day  or  two  spent  in 
interesting  localities.  Thus,  at  Possession  Bay  an  excur- 
sion inland  was  made  by  some  members  of  the  party  as  far 
as  Mount  Aymon,  which  was  found  to  be  an  extinct  volcano, 
and  the  easternmost  of  a  chain  of  similar  ones  extending 
in  a  westerly  direction.  Elizabeth  and  Magdalen  islands, 
great  breeding-places  of  birds;  Sandy  Point,  a  Chilian 
penal  settlement,  with  a  promising  coal-mine;  Glacier  Bay, 
with  a  very  interesting  glacier  reaching  nearly  to  the  sea- 
level  ;  and  Sholl  Bay,  wore  other  stopping-places,  where 
abundant  collections  were  made  and  interesting  observa- 
tions on  the  former  and  present  state  of  the  glaciers  re- 
corded by  Prof.  Agassiz.  The  channels  of  internal  naviga- 
tion were  followed  through  Smyth's  Channel  to  the  Gulf 
of  Penas.  On  the  coast  of  Chili,  San  Carlos,  Lota,  and 
Talcahuano  were  visited.  The  steamer  went  from  the  latter 
place  to  .Juan  Fernandez,  while  Prof.  Agassiz  went  by  land 
to  Valparaiso.  Some  deep  soundings  wore  taken  in  the 
neighborhood  of  that  island,  but  the  drodging-rope  having 
been  injured  by  dampness  in  the  hold,  failed  to  give  (he  re- 
sults which  were  expected  from  it.  Valparaiso,  Caldera, 
Pisco,  Callao,  Payta,  and  the  Galapagos  Islands  were  next 
visited,  and  finally  San  Francisco  was  reached  in  Aug.,  1872, 
after  touching  at  Panama,  -\capulco.  JIagdalena  B.ay,  and 
San  Diego.  Some  of  the  zoological  results  of  the  oxjiedi- 
tion  have  been  published  by  Messrs.  A.  Agassiz,  Lyman,  and 
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Pourtaliis,  but  the  death  of  Prof.  Agassiz  has  prevented  tho 
pu'ijlication  of  hia  numerous  observations,  except  in  the 
preliminary  form  of  letters  to  Prof.  Peirce. 

L.   F.   PoiTKTALliS. 

Ilass'lochy  town  of  Rhenish  Bavaria,  which  carries 
on  cousidcrabli)  conl-mining  and  trade  in  grain.    Pop.  5090. 

Ilas'tings,  town  of  EuglimJ,  in  the  county  of  Sussex, 
on  the  Kn;^Iish  Clianucl.  Hero  William  the  Conqueror 
hmdcd,  aud  the  dcci^ivu  tattle  was  fought  in  lOOt^i  in  the 
vicinity.  The  excellent  harbor  was  ruined  in  the  time  of 
Klizaheth  by  a  storm,  and  Hastings  is  now  best  known  as  an 
clrgant  aud  much-frequcntcd  bathing-place.      Pop.  2y,2Sl). 

I{llstin;;S9  county  of  Ontario,  Canada,  extending  N.  by 
\y.  from  the  Bay  of  Quiutt',  Lake  Ontarui.  It  contains 
many  lakes  and  strcacns,  and  much  fertile  land.  It  has  3 
ridings.     Cap.  Belloville.     Pop.  48,364. 

Ilastin^Sf  post-v.  of  Peterborough  and  Northumber- 
land COT?.,  Ontario,  Canada,  on  the  river  Trent,  has  a  good 
water-power,  and  cotton,  woollen,  and  flour  mills. 

Hastings,  city  and  tp.,  cap.  of  Barry  co,.  Mich.,  on  tho 
Thornapplt?  River,  30  miles  froui  its  junction  with  Grand 
River  and  32  miles  S.  E.  of  Grancl  lliipid?.  It  has  a  na- 
tional bank,  a  union  school-house  that  cost  $00,000,  2  news- 
papers, i  churches,  33  stores,  2  hotels.  2  largo  ftouring-mills, 
a  large  foundry,  2  sash,  blind,  and  door  manufactories,  3 
8a\v-raill3,  and  several  smaller  manufacturing  establish- 
ments.    Pop.  of  city,  1793  ;  of  tp.  2919. 

Gi:o.  M.  Dewky,  En.  "  REprnLicAS'  Banner." 

Hastings,  city,  cap.  of  Dakota  co..  Minn.,  on  tho  W. 
bank  of  the  Mississippi  River,  opposite  the  mouth  of  St. 
Croix  Lake,  20  miles  below  St.  Paul.  It  is  on  tho  Mil- 
waukee and  St.  Paul  R.  R.,  river  division,  and  tho  Hast- 
ings and  Dakota  R.  R.  It  is  noted  as  a  wheat  and  lum- 
ber market,  having  4  large  flouring-mills,  3  saw-mills,  9 
grain-elevators,  carriage-shops,  furniture-factories,  foun- 
dry, machine-shop.  9  churches,  2  national  aud  1  private 
bank,  2  weekly  newspapers,  12  hotels,  a  public  library,  an 
academy  for  ladies,  and  a  well-conducted  public  school. 
Pup.  3Ij8.  luvrxcj  Toon,  Ed.  "  Hastings  Gazette." 

Hastings,  city  of  Adams  co.,  Neb.,  on  the  Burlington 
and  Missouri  River  R.  R.  .and  tho  St.  Joseph  and  Denver 
Ciry  R,  R.  It  is  incorporated  as  a  city  of  tho  second  class. 
The  region  about  Hastings  is  well  adapted  to  agriculture. 
Pop.  about  700.     It  has  I  weekly  newspaper. 

A,  L.  WifiToN,  Ei).  "  Jolrnal." 

Hastings,  tp.  and  post-v.  of  Oswego  co.,  N.  Y.,  on  the 
Syracuse  Northern  R.  11.,  2-1  miles  N.  of  Syracuse.  Tho 
township  is  also  traversed  by  tho  New  York  and  Oswego 
Midland  R.  R.,  and  contains  5  churches  and  several  vil- 
lages.    Pop.  3058. 

Hastings  (Thomas),  Mus.  Dr.,  b.  in  Washington, 
Conn.,  in  I7H4;  removed  to  Clinton,  N.  Y.,  with  his  father 
when  twelve  years  of  age  :  was  editor  of  a  religious  jour- 
nal of  Utica,  N.  Y.,  1 82  (-32;  became  a  musical  instructor 
and  composer  of  sacred  music  in  New  York  City.  Author 
of  .^piritnnl  Songn  (1832),  ChrUtian  PHalmitt  (1836),  of 
several  volumes  of  poem»,  hymns,  etc.,  and  compiler  of 
many  collections  of  church  music.  Many  of  his  composi- 
tions arc  widely  known,  and  have  attained  enduring  pop- 
ularity. 

Hastings  (Wahren),  LL.I)..  b.  at  Daylesford,  Wor- 
cestershire, Dec.  6.  1732:  was  educated  at  Westminster, 
and  went  to  Bengal  in  1750;  was  taken  prisoner  by  Sura- 
jah  Dowlah  17'>'>:  served  under  Clive  1757;  was  resident 
at  tho  court  of  Meer  Jaffior  1757-01 ;  became  a  member  of 
the  council  at  Calcutta  1761  ;  returned  to  England  in  17fit, 
and  expended  the  considerable  fortune  ho  had  acquired  for 
tho  relief  of  his  poor  relatives;  returned  in  17(19  to  India, 
where  ho  had  hitherto  heen  a  general  favorite,  but  more  re-  j 
markabio  for  inrluniry  anrl  studious  habits  than  for  abilitv  ; 
was  second  in  the  Madras  council  1709;  became  president 
of  tho  supreme  council  of  Bengal  1772  ;  assisted  the  nabob 
of  Oudo  against  (ho  Rohilhis  177.3-71;  was  tho  first  gov- 
ernor-general of  India  177I-S5;  quarrelled  with  tho  coun- 
eillora  1774;  procured  tho  execution  of  his  enemy  Nun- 
oomar  1770,  in  which  year  tho  gnvernment  attempted  un- 
Bueeessfully  to  displace  him  :  received  notice  in  1778  that 
his  resignntinn  was  nceeptcd,  but  disavowed  tho  resigna- 
tion and  refused  to  give  up  tho  oflice  ;  married  as  hissecond 
wife  tho  divorced  barone>^B  Inihoff  1778.  to  whom  he  had 
for  nine  years  been  avowedly  attached;  sent  an  expedition 
against  tho  French  in  1778;  fought  a  duel  with  Philip 
Francis  1780;  accepted  bribes  from  the  rajah  of  llenarea 
17^0;  made  Sir  Elijah  Impey  judge  of  the  court  of  ap- 
peal 1781;  compelled  (he  Madras  government  to  give  uj) 
tho  revenues  of  the  Carn:itic  to  tho  nabob  1783,  In  disobe- 
diencQ  of  the  orders  of  the  ilirectors  ;  made  tho  conquest 
of  Benares  1784,  and  eoneluded  (ho  treaty  of  Chunar;  re- 
Bigncd  and  went  to  England   1785.     Articles  of  impeach- 


ment for  high  crimes  and  misdemeanors  were  presented  by 
Burke  against  Mr.  Hastings  in  Feb.,  1780.  In  his  famous 
trial,  which  began  Fob.  13,  1788.  and  ended  Aj)r.  23,  1795, 
tho  ability  and  eloquence  «f  Burke,  Slieridan,  and  Fox 
failed  to  convict  him,  it  having  been  conclusively  shown 
that  India  had  improved  greatly  under  his  rule,  and  that 
Hastings  was  extremely  popular  with  the  natives  and  with 
the  majority  of  tho  Europeans  of  his  government.  Hast- 
ings' faults  were  those  of  tho  English  system  in  In<lia. 
Personally,  he  whs  a  kindly  man,  who  made  warm  friends 
everywhere.  As  a  ruler  he  was  one  of  the  ablest  India 
ever  bad  :  but  being  a  man  of  positive  character,  he  could 
not  fail  to  make  enemies;  aud  there  is  no  doubt  that  his 
quarrel  with  Francis  in  India  made  the  latter  his  bitter  op- 
ponent. Hastings  expended  his  fortune  in  defending  him- 
self in  the  great  trial,  and  was  afterwards  supported  by  a 
large  yearly  allowance  from  the  East  India  Company.  D. 
at  Dayle>f<ird  Aug.  22,  1818. 

Hastings-npon-Htidson,  post-v.  of  Grecnburg  tp., 
Westchester  co..  N.  Y.,  on  the  Hudson  River  and  the  Hud- 
son River  R.  R.,  19  miles  N.  of  New  York.  It  has  a 
sugar-refinery  and  other  manufactures. 

Hat.     Sec  Hat-Makixg,  by  C.  G.  Leland. 

Hat'boro',  post-v.  of  Montgomery  co..  Pa.,  15  miles 
N.  E.  of  Pliiladelphia,  on  the  North  Pennsylvania  R.  R. 
It  has  3  educational  institutions,  a  public  library  of  900D 
vols,  founded  1755,  2  churches,  1  bank,  2  hotels,  10  grist- 
mills, and  1  newsjiaper. 

Du.  W.  T.  Robinson,  Ed.  "Pibuc  Spirit." 

Hatch  (EnwARO).  b.  in  Maine;  removed  to  Iowa,  and 
became  cai)taiu  2d  Iowa  Cavalry  Sept.,  ISOl,  rising  to 
be  colonel  of  the  regiment  June,  1S62,  and  in  command  at 
New  Madrid,  Island  No.  10,  and  Corinth;  commanded  a 
brigade  at  luka,  and  subsequently  a  division  of  cavalry  in 
Army  of  the  Tennessee.  Appointed  brigadier-general  of 
volunteers  May  30,  1S(>4,  and  conitnanded  a  caValry  divis- 
ion at  tho  battles  of  Franklin  and  Nashville  and  the  sub- 
sequent pursuit  of  Hood's  army.  Brevet  brigadier  and 
major-general  for  the  last  two  hattles.  In  .July,  ISGO,  was 
appointed  C(doneI  of  the  9lh  U.  S.  Cavalry,  which  com- 
mand he  still  holds  (1S75). 

Hatch  (Horace),  M.  D.,  b.  a;t  Trowbridge,  Vt.,  1788; 
graduated  at  Dartmouth  College  1S15;  practised  medicine 
at  Norwich,  Vt.,  until  1837,  and  for  twenty  years  there- 
after practised  at  Burlington.  \'t.;  was  employed  in  the 
U.  S.  treasury  dcpartmcut,  Washington,  D.  C,  1801-05, 
and  then  removed  to  New  York;  was  distinguished  for  be- 
nevolent and  generous  disjjosition,  and  occupied  a  high 
place  as  a  practitioner.     D.  in  New  York  Oct.  28,  1S73. 

Hatch  (.r()[iN  P.),  b.  in  New  York  in  1822;  graduated 
from  the  U.  S.  Military  Academy,  and  appointed  brevet  sec- 
ond lieutenant  of  infantry  July  I,  1845,  rising  through  suc- 
cessive grades  to  be  lieutenant-colonel  of  cavalry,  1873; 
in  the  Mexican  war  he  took  ])art  in  various  engagements 
from  Palo  Altci  to  the  final  capture  of  Ihe  city  of  Mexico, 
and  brevetted  first  lieutenant  and  cnptain  fur  gallantry  in 
battlo;  subsequently  in  garrison  aud  on  frontier  duty:  en- 
gaged on  frequent  expeditions  against  hostile  Indians  up 
to  1801.  In  the  civil  war  he  was  appointed  brigadier-gen- 
eral of  volunteers  Sept.,  1801,  and  eomrnaniled  a  cavalry 
brigade  in  tho  Shenandoah  \'aliey:ind  Northern  Virginia; 
engaged  at  second  hattlo  of  Bull  liun  and  Ciuintilly ;  at  the 
battle  of  South  Mountain  Sept.  14,  1802,  commanded  a 
division  and  was  severely  wounded;  subsequently  com- 
manded various  districts  in  the  South;  brevetted  from 
major  to  major-general  for  gallant  services;  at  present 
f  Is7;"))  serving  with  his  rcgimeut  (4lh  cavalry)  on  the  S.  W. 
frontier.  (».  C  Simmons. 

Hatch'ic  River  rises  in  tho  N.  E.  of  Mississippi,  flows 
N.  into  Tennessee,  and  then  AV.  N.  W.  to  (he  Mississippi 
River,  Its  mouth  is  25  miles  N.  of  Memphis.  Small  steam- 
boats can  run  for  half  the  year  as  far  up  ns  Bolivar,  Tenn., 
150  miles  from  its  ihouth.  Hs  valley  is  very  fertile.  Its 
lower  portion  is  often  called  the  lUij  Hatcln'e. 

Hntrh'iMf;^  the  development  of  the  young  of  nn  ovip- 
arous animal  from  Ihe  egg.  In  a  narrower  sense  tho  term 
is  appJicfl  to  this  developnient  as  a  result  of  the  process  of 
incuhation.  or  the  silting  of  the  mot  her- hi  ni  upon  her  eggs. 
A  few  finhes  and  rcptiiet*  perform  a  kind  of  incubiition,  but 
they  probably  tlo  this  only  (o  guard  their  eggs.  A  few 
birds,  like  Ihe  otfrich,  leave  (he  eggs  in  tho  hot  snnd  during 
the  heat  nf  I  In-  day.  Ihe  heat  of  tho  mother's  body  not  being 
necessary.  Other  birds,  like  the  iMeg:ipodida\  phicf  tlieir 
eggs  in  heaps  of  rotting  organic  nmtter,  Ihe  beat  of  which 
hatches  out  the  young.  In  Egypt  and  China  millions  of 
eggs  are  hatched  by  artificial  heat,  and  a  machine  called 
ErcAi.EoiiioN  (which  ace)  has  been  employed  for  the  samo 
purpi)«e. 

Ilalch'mrnt,  or  Atchirvrmrnt,  a  ftmcrat  tablrf  Fct- 
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tiug  forth  the  arms,  and  sometimes  the  descent,  of  a  de- 
ceased person.     The  construction  of  the  hatchment  is  based 
upon  nice  heraldic  rules,  by  a  knowledge  of  which  the  ob- 
server can  tell  whether  the  deceased  was  male  or  female; 
married,  single,  or  widowed:  what  was  his  or  her  rank; 
whether  heirs  survive  :  if  a  wife,  whether  she  were  an  heir- 
ess or  not,  etc.     In  different  countries  there  are  varying 
rules  for  the  decoration  of  hatchmenta,  every  circumstance 
of  which  is  significant  of  some  fact  with  regard  to  the  de- 
ceased.    It  is  very  commonly  placed  upon  the  house-front 
for  a  season.  (See  IIeiialdrv,  by  IIev.  B.  R.  Betis,  A.  JI.) 
Hat'ficid,  tp.  and  post-v.  of  Hampshire  co.,  Mass.,  on 
the  W.  bank  of  tlic   t'onnecticut  River,  and  on  the  Con- 
necticut River  R.  R.,  5  miles  N.  of  Northampton.     Hatlield 
village  is  one  of  the  most  thriving  and  beautiful  places  in 
the  State.     The  greater  part  of  the  soil  is  very  fertile,  pro- 
ducing fine  tobacco,  broom-corn,  grain,  and  hay.     Hatfield 
has  considerable  manufactures  of  lumber,  etc.,  and  is  the 
seat  of  an  academy.     It  was  during  colonial  times  much 
e.\posed  to  Indian  attacks,  and  spirited  fiahts  occurred  here 
May  .'iO  and  Oct.  19,  1075.     On  .-^ept.  19,lcr7,  the  Indians 
made  a  bloody  assault  upon  the  settlement.     Pop.  1594. 
Hatfield,  tp.  of  Montgomery  co.,  Pa.     Pop.  1512. 
Hatfield  (CncsTEn  M.),  U.  S.  N.,  b.  Pcb.  21.  ISSr,  in 
Massachusetts;  graduated  at  the  Naval  Academy  in  185G; 
became  a  master  in  1S59,  a  lieutenant  in  1S60,  a  lieutenant- 
commander  in  1862,  a  commander  in  1870;  served  as  ex- 
ecutive officer  of  the  Owasco,  one  of  the  vessels  of  Porter's 
mortar  flotilla,  during  the  bombardment  of  Forts  Jackson 
and  St.  Philip  in  .\pr..  18C2,  and  is  thus  spoken  of  in  the 
report  of  his  commanding  officer:  "  Lieut.  Chester  Hatfield, 
in  action,  and  in  the  very  heavy  duties  which  have  devolved' 
upon  him  for  weeks  past,  has  proved  himself  a  brave  and 
capable  officer."  D.  Dec.  15, 1879.    Foxh.ill  A.  Paukeh. 

Hatfield  (Edwin  Fraxcis),  D.D.,  b.  in  Elizabcthtown 
N.  .1.,  ,Tan.  9,  1807;  graduated  at  Middlcbury  College,  Vt.' 
in  1829  :  spent  two  years  (1829-31 )  in  Andover  Theological 
Seminary  :  was  ordained  by  the  thii-d  Presbytery  of  New 
York  May  U,  lS:i2  ;  w;i3  pastor  of  the  Second  Prcsbyterhan 
church  of  St.  Louis,  Mo.,  lS32-.'!5  ;  of  the  Seventh  Presby- 
terian church  of  New  York  City  1S35-5G  ;  and  of  the  North 
Presbyterian  ehuroli  185C-C.3,  when  ho  was  compelled  by 
loss  of  health  to  give  up  the  pastoral  work.  After  resting 
a  year  he  became  special  agent  of  the  Union  Theological 
Seminary  in  New  York  18G4-I)6,  and  again  1870-73,  rais- 
ing a  large  sum  of  money  for  its  cndowmeut.  Since  184C 
he  has  been  stated  clerk  of  the  General  Assembly.  In  1850 
he  received  the  degree  of  D.D.  from  Marietta  College,  0. 
While  pastor  of  the  Seventh  church  in  New  York  155G 
persons  were  admitted  to  the  fellowship  of  the  church  ou 
profession  of  their  faith.  Dr.  Hatfield  has  also  done  a 
large  amount  of  literary  work.  Ho  has  published  Uni'cer- 
salism  aa  it  la  (1811),  .l/cmo,>  of  Etihu  11'.  Biddwiii,  D.D. 
(1843).  .S'(.  Hileiia  and  the  Cnp'e  of  Good  Hope  (1852),  The 
Jlialon/  of  Elizabeth,  X..T.  (186S),  The  Church  IIiimn-Book, 
with  Tunes  (1872).  The  Chapel  Hiimn-Book  (1873).  He 
also  edited  The  X,;w  York  Observer  Ycar-Book  for  1871 
1872.  and  1873.  E.  D.  Hitchcock. 

Hat-Makiug.     The  hats  in  general  use  at  the  present 

day  among  all  civilized  pco])le  are  of  two  kinds  only those 

made  entirely  o!j\li,  and  the  so-called  eovcrrd  hats,  of  silk 
or  cotton,  which  are  coated  with  a  long  nap  or  plush  re- 
sembling the  fur  which  it  was  originally  intended  to  im- 
itate. Felt,  which  was  known  to  the  Romans,  is  formed  on 
the  principle  that  hairs  of  any  kind  when  subjected  to  con- 
stant motion  and  pressure  have  a  tendency  to  ^;losely  fasten 
together  until  a  compact  mass  is  formed.  This  is  due  to 
tlie  fact  that  every  hair,  although  it  may  appear  smooth 
under  the  strongest  microscope,  is  made  up  of  lamella-  or 
extremely  fine  plates  or  scales.  If  a  hair  of  any  kind  be 
taken  between  the  thumb  and  finger,  and  the  two  are  gently 

hair 


:d  and  rubbed  together,  the  larger  or  root-end  of  the 
ill  always  work  away,  until  it  escapes,  owinc  to  the 
gradually  diminishing  size  of  the  protecting  lamella;.  If 
two  or  more  hairs  of  a  single  kind  are  worked  or  beaten  to- 
gether, the  lamella;  will  of  course,  acting  like  barbs,  cause 
them  to  adhere  closely.  St.  Clement,  whose  day  occurs  on 
the  23d  of  November,  is  the  patron  saint  of  hat-makers 
because  it  is  narrated  that  he  accident.ally  discovered  felt. 
Having  gone  on  a  pilgrimage,  he  put  some  wool  between  the 
soles  of  his  feet  and  his  sandals,  to  make  his  iourney  easier. 
The  wool  in  time  was  converted  into  felt.  Felt  was  really 
known  long  before  it  was  rediscovered  by  St.  Clemeut,  but 
the  legend  diustrates  the  simple  manner  in  which  this  ma- 
terial may  be  made;  as  it  indeed  is,  even  by  cows  when 
they  sw.allow  their  own  hair  licked  from  their  bodies,  form- 
ing the  well-known  m/ai/ropila,  or  felt  balls,  so  often  fouud 
10  their  stomachs.  Ordinary  felt  hats  are  made  either  of 
wool  or  wool  and  hair,  thickened  with  size.  A  better  qual- 
ity are  the  so-called  plated  hats  {or  platea),  which  are  cov- 


ered with  a  coating  of  finer  material ;  and  superior  to  these 

are  the  »/ior(  napa.  in  which  difi'erent  qualities  of  fur c.  g. 

of  rabbits  or  hares,  muskrat.  and  nutria — are  mixed  in  the 
wool.     This  kind  of  hat  is  invariably  waterproof  and  stiff- 
ened.    The  old-fashioned  apparatus  for  making  felt  hats 
by  hand  embraced  the  bow,  a  stick  formerly  of  ash,  but 
sometimes  of  other  wood,  with  a  very  strong  catgut  cord  • 
nhurdlr,  or  a  flat  surface  of  wood  or  a  table  with  three  en- 
closed sides  to  keep  in  the  light  material ;  a  baak.t.  of  straight 
wicker  rods  from  20  to  25  inches  in  length  ;  and  the  battery, 
which  consists  of  a  kettle  and  the  plank,  half  of  lead  and 
half  of  mahogany.    The  different  kinds  of  furandwool  beino' 
combined,  the  first  step  by  this  process  is  to  intimately 
mix  them ;  and  this  is  effected  by  bowing,  or  by  causing 
the  bowstring  "to  strike  and  plav  upon  the  furi  so  as  to 
scatter  the  fibres   in   .all  direcliuns,"  while  the  dust   and 
lumps  in  the  fur  fall  through  the  'jrlda,  or  holes  between 
the  woodwork  or  wires  of  the  hurdle.     The  object  of  the 
workman  now  is  to  mould  this  material  or  felt  as  if  it  were 
putty,  first  into  one  piece  which  is  to  make  h.alf  a  eap,  then 
make  another,  and  unite  the  two.     The  fur.  driven  about 
by  the  bowstring,  forms  a  lump,  enough  for  one  side  or  half 
of  the  hat.     This  is  shaped  partly  by  the  bow  and  piirtly 
with  the  basket,  by  a  process  called  gathering,  into  a  coni- 
cal form  called  a  bat.     With  the  aid  of  a  piece  of  leather 
called  a  hardening  skin  and  a  wet  clotli  this  is  worked  more 
and  more  into  felt.     Another  eouically-shaped  piece,  pre- 
cisely   similar,    is    now  prepared.     These    are    made    into 
shape  by  folding  and  joining  the  edges  over  a  stiff  piece 
of  triangular  or  conically-folded  paper,  which  serves  as  a 
guide.     The  first  biit  is  laid  upon  a  second,  so  that  the 
joining  of  the  one  rests  upon  the  other,  and  the  two  by  a 
process  of  wetting  and  manipulation  are  worked  into  one 
between  folds  of  linen  eloth.    After  being  folded  it  is  token 
to  the  battery,  where  it  is  immersed  in  a  liquor  of  sulphuric 
acid  diluted  with  water,  and  worked  with  a  roller  or  with 
the  hands  during  four  hours.     If  thin  places  are  detected 
in  the  body  of  the  hat,  they  are  supplied  with  fresh  felt, 
while  lumps  are  picked  out.     If  beaver  is  used,  it  is  ap- 
plied at  the   end,  and  in  this  case  beer  is  added  to  the 
liquor.     With  this   the  hat  is  again   brushed  and  worked 
with  a  roller  till  it  is  firm  and  no  longer  sticky.  When  dry 
a  waterproofing  varnish  is  applied,  more  to  the  inside  than 
the  outer  surface,  while  the  brim  is  specially  tiffbkened.   If 
the  hat  is  to  be  covered  or  napped,  a  coat  of  beaver  or  other 
fur  is  laid  upon  it,  and  patted  on  with  a  brush;  moistened 
with  the  hot  liquor  until  it  gets  incorporated,  the  cut  ends 
of  the  hairs  towards  their  roots  being  those  which  spon- 
taneously fasten  themselves  into  the  felt.     These  ends  are 
firmly  worked  in  by  wetting  the  hat  with  the  liquor  and 
squeezing  it  in  a  haircloth.  Xapping,\l^hon\i\iQ  observed, 
depends  entirely  upon  the  curious  tendency  of  the  eiit  ends, 
and  not  the  point  a  of  hairs,  to  root  themselves  into  the  felt. 
This  working  the  beaver  in  is  called  rolling  off  kuH  rnffing, 
or  roughing.     A  brim  is  prepared  and  napped  by  the  same 
process,  and  united  to  the  whole.     In  this  rough  shape  the 
hat  is  called  a  hood  (Ger.  Hut — i.  e.  ••  hat  ").     It  is  now  cut 
to  the  proper  size,  and  the  crown  is  shjiped  by  rewcttini' 
and  working  on  a  block,  the  brim  being  for  thepresent  ne" 
glected.     Great  care  is  taken  to  reducethe  conical  top  to  a 
flat  surface.     A  suit  or  six  dozen  hats  are  now   put,  on 
blocks,  into  the  dye-kettle,  which  contains  a  mixture  of 
copperas  and  verdigris.     They  arc  alternately  steeped  in 
this  and  dried,  and  then  washed  clean.     The  nap  is  now 
raised,  or  caused  to  rise,  by  being  carefully  combed  with  a 
card,  and  further  improved  with  pumice-stone  and  soft  rub- 
bing.   The  hat  receives  its  fin.al  shape  by  being  steamed  and 
pressed  on  a  block  or  mould  with  hot  irons.     By  means  of 
a  knife  fixed  in  a  gauge  which  ]ircs.ses  .against  the  crown 
the  brim  is  cut  so  as  to  correspond  to  the  latter.    The  brim, 
in  order  to  turn  it,  is  cut  through  the  stiff  part,  leaving  the 
outer  fur  untouched.     M,any  variations  are  made  both  as 
regards   materials    and   manipulation,   especially   for   silk 
hats,  but  the  processes  here  described,  although'they  have 
been  generally  superseded,  especially  in  America,  by  ma- 
chinery, set  forth  the  principles  of  hat-making  as  usually 
practised  till  within  a  few  years.   At  present  the  hat-maker 
generally  obtains  the  bodies  of  the  hats  of  some  large  manu- 
facturer, and  shapes  and  finishes  them  to  suit  his  customers. 
By  machinery  the  processes  of  mixing  and  cleaning  the 
fur  is  effected  with  much  greater  rapidity  than  by  the  old 
method.     The  fur,  being  passed  into  a  picking  machine,  is 
tossed  and  separated  on  revolving  teeth,  which,  acting  with 
great  rapidity,  cause  a  current  of  air  which  aids  in  agitat- 
ing the  material.     It  is  then  carried  on  an  endless  band  to 
another  similar  machine,  where  it  undergoes  the  same  pro- 
cess, and  is  now  considered  as  mixed,  the  different  kinds  of 
fur,  wool,  or  cotton  being  thoroughly  amalg.amated.    Lumps, 
long  hairs,  and  other  extraneous  matters  are,  however,  still 
to  be  removed,  and  this  is  effected  by  the  process  of  blow- 
ing.    Being  passed  upon  rollers,  it  is  now  conveyed  to  a 
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cylindrical  picker  which  revolves  with  incrctiil>Io  riipiJity, 
retaining  only  the  finest  hairs  and  rejecting  all  impurities 
and  eoarso  matter.  This  process  is  repeated  until  the  fur 
is  perfectly  cleaned  and  reduced  to  a  ])roper  finencfs.  The 
felt  from  which  the  body  is  to  be  shaped  is  now  formed 
by  a  very  simple  and  ingenious  process.  A  cone  of  thin 
plate  copper,  jicrforaicd  with  so  niuuy  holes  that  it  resem- 
bles wire  gauze,  turns  slowly  around,  while  within  it  a  fan 
which  revolves  with  great  rapidity  exhausts  the  air  which 
is  drawn  into  it  through  the  perforations.  The  fur  having 
been  fed  into  a  cylindrical  case,  passes  through  an  opening 
or  slit  the  exact  height  of  the  revolving  cone,  and  about  one 
inch  wide  at  the  top,  and.  three  at  the  bottom,  in  order  that 
the  lower  part,  or  brim,  may  receive  more  stutf.  This  is  of 
course  swe-A-e(/ towards,  and  upon,  the  revolving  copper  cone. 
The  rrip  is  thus  made  of  felt  almost  immediately,  great 
care  being,  however,  taken  to  remove  any  lumps  or  super- 
Buous  felt.  The  cono  is  now  removed,  the  cap  is  wrapped 
up  in  a  wot  felt  or  cloth,  and  covered  with  a  brass  case  and 
set  in  hot  water.  It  is  then  sh'-d  and  made  up.  By  ma- 
chinery 100  hilts  are  made  in  the  time  which  was  formerly 
taken  for  one,  and  the  price  has  accordingly  been  much  re- 
duced, though,  as  it  would  apjiear,  not  in  the  retail  trade 
in  proportion  to  the  saving  which  has  been  effected  for 
the  manufacturer. 

Silk  hats  of  cylindrical  shape  are  made  by  finishing 
the  body  with  various  applications  of  shellac,  glue,  and 
seedlac.  A  covering  of  fine  silk  plush,  the  best  of  which 
comc3  from  Paris,  carefully  cut  and  sewn,  is  exactly  fitted 
to  the  body,  anrl  the  whole  is  pressed  with  a  heated  iron, 
which  by  softening  the  varnish  causes  the  plush  to  adhere. 
Those  from  the  best  makers  in  Paris  are  very  light  and 
elegant  in  shape,  but  are  not  durable;  the  London-made 
are  very  strong,  as  the  climate  demands,  an<l  last  well. 
The  .-Vmerlciin  hats  combine  lightness  and  durability  to  a 
remarkable  extent,  but  are  expensive  in  due  proportion  to 
their  excellence.  Of  late  years  simple  felt  hats  have  again 
become,  if  not  fushionable,  at  least  very  general  for  or- 
dinary wear  in  all  countries.  The  chnpcnu  iiu'cfniiqttc,  in- 
vented about  thirty-five  years  ago  by  a  Paris  hat-maker 
named  Gibus,  is  made  of  thin  cloth  or  strong  crape  upon 
a  body  consisting  simply  of  a  wire  coil,  and  may  be  pressed 
quite  flat  and  retained  in  this  shape  by  means  of  a  spring. 
The  etiquette  which  demands  th:it  a  hut  shall  be  carried  in 
crowded  assemblies  has  kept  this  singular  combination  of 
machinery  and  head-covering  in  fashion.  In  England 
many  hats  are  m:ido  of  such  light  materials  as  felt,  cork, 
and  white  linen  for  India. 

Straw  hats  were  known  to  the  Romans  and  probably 
to  many  wild  races  since  the  earliest  times.  The  most 
elegant  have  always  been  made  in  Italy;  those  of  Log- 
horn,  being  the  best,  have  given  the  name  to  all  from 
the  whole  kingdom.  The  single  straws  for  this  manu- 
facture are  split  by  a  fine  iron  comt>,  steo])cd  in  water, 
braided,  and  tlattened  between  rollers.  The  plait  is  then 
sewn  into  shape  on  a  block.  Coarse  hats  made  of  whole 
straw  are  often  worn.  Very  pretty  hats  for  both  men  and 
women  are  made,  especially  in  the  .Southern  States,  of  the 
inner  husk  of  the  matze.  Palm-leaf  hals  of  the  split  leaf 
of  the  date  and  other  palms  are  imported  from  China  and 
Manila,  and  extensively  made  by  machinery  in  the  U.  S. 
Tho  ji/ji-J"/"ty  otherwise  known  as  the  Panama,  is,  how- 
ever, the  best  of  all  these  hats  woven  from  vegetable  fibres. 
One  of  tho  best  quality  costs  from  SOU  to  even  :i^ll)ii,  A 
coarse  imitation  of  these  South  American  hats,  from  tho 
China  Straits,  is  sold  in  London  as  Panama.  The  writer 
has  seen  a  jilain  cigar-case,  made  from  tho  finest  quality 
of  Panama  reed,  tho  cost  of  which  was  £7.  Hats  for  sail- 
ors, cabmen,  and  others  much  exposed  to  tho  weather  aro 
made  of  oiled  and  glazed  cloth  or  glazed  leather. 

Hat-making  in  Franco  is  at  present  principally  confined 
to  Anduzo,  Lyons,  and  Paris.  Few  persons  aro  aware  of 
tho  extent  to  which  old  hats  aro  remade  for  the  cnlonies, 
and  in  Paris  it  is  common  for  street-dealers  to  cry,  "A 
new  hat  for  four  francs  and  your  old  one."  In  the  old  days 
of  beaver  hats,  when  La  Kochelle  was  at  tho  head  of  this 
indur<try  in  Franco,  it  was  shown  (10'J2)  by  a  M.  de  (Iiie- 
n^'gand  that  beaver  skins  passed  from  Canatla  to  La  Ko- 
chelle, and  thence  to  Russia,  where  much  of  the  fur  was 
removed.  Passing  again  to  La  Rochelle,  tho  skins  became 
hats  of  a  new  pattern,  and  when  worn  out  in  France  were 
remade  for  Sp:iin,  whore,  hardcnoil,  gummed,  and  without 
fur — -as  the  Spanish  fashion  required — they  were  again  re- 
newed and  worn  out.  They  then  went  to  Portugal,  wliero 
tho  same  proeess  of  remaking  and  exhausting  was  again 
experienced,  and  then  passed  to  Itrazil,  as  of  tho  latest 
stylo.  Full  of  holes,  tho  hats  ni  last  were  forwarded  to 
Guinea,  and  then<!e  passetl  along  tho  coast  until,  as  th«r- 
oni;h  veterans,  they  were  thrown  away  in  Sofula  and  Mo- 
znmbiquo.  The  last  that  is  ween  of  n  London  hat  at  tho 
present  day  is  when,  after  sundry  transitions,  it  passes  to 


I  Ireland,  and  is  finally  thrown  into  Now  York  harbor  by 
tho  newly-arrived  emigrant  at  tho  end  of  his  voyage, 

I  CuAULF-s  G.  Lelaxd. 

'       Hato'ka,  tp.  of  Nottoway  co.,  Va.     Pop.  :U2S. 

I  Ilatras',  town  of  the  X.  \V.  Provinces,  British  India, 
9(1  miles  .S.  F.  of  Delhi.     It  has  a  fort  and  a  large  cotton- 

I   trade.     Pup.  2j.O0U. 

llat'tcmists,  the  followers  of  one  Pontianus  van  Ilat- 

I  tem,  a  ])ulch  minister  of  tho  eighteenth  century  who  was 
excommunicated  for  Sniuozlsm.     They  were  fatalists  and 

I  Antinoniians,  and  taugnt  that  tho  whole  duty  of  the  elect 

1  was  to  bo  patient  and  to  maintain  tranquillity  of  mind. 

!  They  denied  the  existence  of  moral  evil  and  tho  corruption 

'  of  the  nature  of  man. 

I       Ilat'tcras,  tp.  of  Dare  co.,  N.  C.     Pop.  073.     (See 

I  Cai'k  IIattkhas.) 

1  HatzTeld,  town  of  Hungary,  in  the  Temcsvar  banat, 
has  G8S9  inhabitants,  mostly  engaged  in  raising  wheat  and 
breeding  horses. 

Ilau'bcrky  a  coat  of  mail  covering  the  body,  and  often 
the  neck,  arms,  and  even  tho  hands,  and  frequently  cover- 
ing also  the  head,  except  the  face.  It  was  of  ring-mail  or 
of  true  chain-mail. 

Ilauch  (JoHAN  Causten)  was  b.  at  Fredcrikshald,  Nor- 
way, May  12.  1790.  and  studied  at  the  University  of  Copen- 
hagen, where  in  1S21  he  took  the  degree  of  Ph.  D.  :  1S21- 
27  travelled  through  Germany,  France,  and  Italy,  study- 
ing zoology  and  botany  ;  lS27-4()  lectured  on  physics  at 
the  Academy  of  Sorii ;  1S4G— IS  held  the  professorship  of 
Scandinavian  literature  and  language  at  tho  University 
of  Kiel,  but  on  the  outbreak  of  the  rebellion  he  returned 
to  Denmark,  and  became  (LSJl)  Uehlcnshlager's  successor 
as  professor  of  iesihetics  at  tlie  I'niversity  of  Copenhagen. 
He  d.  Mar.  4,  1S72.  His  lyrical  poems  are  comparatively 
few,  and  not  very  prominent,  though  some  of  his  ballads 
and  elegies  aro  beautiful.  Of  his  dramas  several  have  been 
represented  in  the  Scandinavian  theatres  and  in  Germany 
with  great  success,  such  as  The  Tiro Sistf^m  from  Kimmvtijf 
(1849);  Honor  Lost  and  littjuined  (1851);  The  Yohhij 
Ti/cho  Brake  (1851);  The  Ki tiff' h Favorite  (1858), etc;  but 
the  largest  and  most  interesting  of  his  dramatic  works — 
his  tragedies  Ti he r i uh  (IS'SG)  ;  Srtiid  Ornthe  (\S-^\) :  Mark 
S(i[/  ( iS.)U),  and  others — were  not  intended,  and  are  hardly 
fit,  for  theatrical  representation.  Ho  attracted  most  atten- 
tion, however,  bv  his  excellent  novels,  ]Vilhthn  Zuheni . 
(ls:U);  The  Afvhi/»n\t  (18:iG);  A  I\dUh  Fumlhf  (18.39); 
The  VastU-  OH  the  Rhine  (1845);  Hubert  Fiilt",,  (1SJ3J; 
Chtirlen  de  la  Jinxnure  (1S6U),  etc.  As  a  poet,  ILiuch  was 
a  disciple  of  Oehlcushlagcr.  though  with  individual  cha- 
racter and  independent  development.  His  genius  was  of 
slow  growth  and  inclined  to  mysticism.  But  he  possessed 
considerable  jtowcr  of  refiection,  and  has  drawn  many  very 
intricate  characters  with  great  precision  and  clearness,  and 
depicted  many  very  complex  social  states  with  great  vivid- 
ness and  impressivcncss.  In  his  old  age  his  tendency  to 
mysticism  turned  into  a  sublimo  pathos,  which  sometimes 
became  monotonous,  but  which  often  was  allied  with  a 
crushing  satire.  Cli:mi:ns  Pi:Ti:nsEN. 

Ilautf  (Wiliiklm),  b.  in  Stuttgart,  Germany,  Nov.  29, 
1802;  studied  divinity  at  Tiiliingcn  1820-24;  became  ed- 
itor of  JJft>t  Mon/cnldatt  (Stuttgart,  1827),  and  d.  there 
Nov.  IS,  1827.  ilc  was  a  writer  of  romance  and  poems  id 
tho  manner  of  Hofi"mann,  whose  inferior  he  was  in  imagin- 
ative power,  although  his  style  is  more  finished.  Among 
his  works  are  LiehtiUHteln  (I82G);  J^i--  /htthriu  mm  Pnnt 
dea  Arts;  Ihtn  Jiild  dee  Kaiturs ;  Miirrhcn  (1812);  Mit- 
thti/unyen  «h«  den  Munoircn.  den  Sutnna  (1827):  Dcr  Mnim 
im  Monde,  a  satire  on  Claurcn  (1827);  Phanta$icn  I'm  Bre- 
wer BitthMkeffer{li^27},  etc. 

Hau'gians,  the  followers  of  Hans  Nielsen  Haugc  (1771- 
1824),  a  reformer,  b.  in  Norway.  He  opposeii  the  Creeds, 
advocated  the  idea  that  all  should  share  in  the  work  of  tho 
ministry,  belicviug'that  ordination  and  clerical  education 
aro  not  "necessary,  and  laid  great  stress  upon  faith  and  upon 
strict  church  dis;-iplinc.  His  labors  led  to  a  great  religious 
revival,  l>ut  he  was  im]irisoned,  heavily  fined,  and  compelled 
to  cease  from  his  hibors.  At  present  the  llaugians  are  a  largo 
and  influential  evangelical  party  in  tho  Norwegian  Church, 
but  in  Denmark  Hauge*8  preaching  was  without  success. 

llnupt  fllrnMAN),  \.  M..  b.  in  Philadelphia  Mar.  2fi, 
1.S17;  gratliiate.l  at  tho  V.  S.  Military  Academy,  and  on. 
tored  the  army  as  brevet  second  lieutmant  nf  infantry  July 
1, 18.(5.  In  September  following  he  resigned  from  (ho  army 
and  adopted  the  profonsion  of  civil  engineering.  After 
serving  as  assistant  cnjiineer  on  railroads  in  Pennsylvani:». 
he  was  in  iSli  appoinlrd  pmfi-.ssor  of  civil  engineering 
and  mathematics  in  Pennsylvania  College,  which  popition 
he  held  till  I s  17,  when  ho  was  appointed  principal  assistant 
engineer  nf  tho  Pennsylvania  Railruiid.    From  I81U  to  1854 
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he  was  general  superintendent,  and  subsequently  became 
chief  engineer  and  director  of  tfi:it  company.  For  many 
years  he  was  engaged  upon  the  lloosao  Tunnel,  Mass.,  as 
chief  engineer  and  contractor.  Duriug  the  civil  war  in 
America  he  was  aide  to  Gen.  McDowell,  with  the  rank  of 
colonel,  and  chief  of  bureau  of  U.  S.  military  railroads  iu 
charge  of  construction  and  operation.  In  Sept.,  I8G2,  ho 
was  promoted  to  be  brigadier-general  U.  S.  volunteers,  which 
appointment  he  declined.  He  is  at  present  (1875)  general 
manager  of  the  Piedmont  Air-Lino  Railway  from  Rich- 
mond, Va.,  to  Atlanta,  Ga. 

Hatipt  (MoRiTz),  a  distinguished  philologist,  b.  in  Zit- 
tau  July  27,  1S08;  pursued  his  university  course  at  Leipsic 
1826-30,  under  Hermann;  privat-docent  1S37;  appointed 
professor  extraordinary  1S3S,  and  professor  of  the  German 
language  and  literature  ISiS  :  in  consequence  of  his  par- 
ticipation in  the  political  movements  of  ISiS-iO  was  re- 
moved ;  called,  however,  in  1853  to  take  Lachmann's  place 
in  tlio  University  of  Berlin  as  professor  of  classical  litera- 
ture:  in  1861  secretary  of  the  Academy  of  Science?.  Like 
his  predecessor.  Lachmann,  ho  devoted  himself  to  both 
classical  philology  and  the  Old  German.  Ho  edited  with 
Hotfmann  Ahdeutsckc  Blatter  (1S3G~[0,  2  vols.)  ;  founded 
in  ISU  Zcltsckrift  f'dr  dcutschca  Allcrthuiii  (Leip^'ic);  pub- 
lished a  new  edition  of  Lachmann's  I^'thehin^fcn  (Dcrlin, 
1852) ;  in  same  year  poems  of  Walthcr  ron  cicr  Vor/clwekle ; 
Annen  Jfe.tnri'ck  (1842),  and  other  old  German  works;  his 
classical  publications  were  editions  of  Catnllus  I'tbuUna 
and  Propertiiis,  Ovid's  Hnfieutica  and  Mrtamovphnses,  the 
Ct/iietjetica  of  Gratius  and  Nemesianus  Olympius;  also  from 
Hermann's  unpublished  remains.  Bion  and  Mosclms  (1849), 
and  yEnrhi'fi  I'rot/ifdt'ic  cu7n  Covimcntaviis  (2  vols.,  Leipsic, 
1852  ;  2d  ed.  1859).  He  contributed  largely  to  the  principal 
critical  journals,     D.  in  1874.  H.  Brisler. 


Ilauran  [Hcb.  Ha 


,  from  liur^  ''cave*'],  the  present 


Arabic,  as  v/ell  as  English  name  of  a  district  iu  Syria  S. 
of  Damascus  and  E.  of  the  Jordan,  mentioned  by  Ezekiel 
(xlvii.  16,  IS),  and  nowhere  else  in  the  Old  Testament,  as 
the  appointed  N.  E.  boundary  of  the  Holy  Land  after  the 
captivity  in  Babylon.  Its  dimensions  are  not  indicated. 
la  the  Greek  and  Roman  period,  Uauran  (Gr.  'AvpaftTi?) 
was  one  of  the  four  provinces  of  Basran  (which  sec). 
The  Arabian  geographers  make  it  embrace  the  greater  part 
of  ancient  Bashan;  and  so  do  some  modern  travellers,  who 
say  the  natives  regard  it  as  consisting  of  three  parts — m- 
NUkrah,  el-Lejahj  and  Jcbel  Ilauraii.  This  whole  region 
is  volcanic,  very  fertile,  and  contains  hundreds  of  deserted 
or  ruined  towns,  with  many  Greek  inscriptions,  referred 
mostly  to  the  Roman  period.  Druses,  Bedouin,  and  a  few 
Christians  now  inhabit  tho  region.  Others  restrict  the  ap- 
plication of  the  name  to  the  more  level  part  of  the  district 
(the  ancient  Aunnu'tis),  which  has  a  gently  undulating 
surface  and  slopes  strongly  westward.  It  yields  great ^ops 
of  grain.  (See  Robinson,  Porter,  and  Wetzstein.)  - 

R.  D.  HlTt'HCOCK. 

Haar^au  (Jean  Barthelemy),  b.  in  Paris  Nov.  9, 
1812  ;  began  as  a  journalist  in  the  provinces,  and  was  sent 
by  tlie  department  of  La  Sartho  as  representative  to  tho 
constituent  assembly  of  1848.  L'lider  the  empire  ho  re- 
signed his  functions  of  keeper  of  the  manuscripts  at  tho 
National  Library,  but  was  chosen  librarian  for  the  law- 
yers' corporation  of  Paris.  He  was  elected  member  of  the 
Academy  of  Inscriptions  and  Belles-Lett  res.  Haureau 
published  many  works  of  erudition,  the  elements  of  which 
he  nearly  monopolized  on  account  of  his  being  the  librarian 
of  tho  National  and  other  large  libraries  of  France,  and 
contributed  largely,  in  Louis  Philippe's  reign,  to  Le  Droit, 
a  judicial  paper,  to  Le  Journal  dn  Pcuplc,  Le  National, 
and  other  opposition  papers.  He  has  written  a  History  of 
Pitland.,  Criticism  of  Palasijnu's  MctapJiJ/nical  Hi/pnthesis, 
the  14th,.  15th,  and  16th  vols,  of  tho  great  com])ilation 
Galh'a  Clirintiana,  Prands  I.  and  hie  Court,  Charlemat/ne 
and  hin  Court,  etc.  FelIX  AuCAIGNE. 

Ilau'scr  (Kaspar),  b.  Oct.  7,  1812,  at  some  unknown 
place,  and  kept  for  sixteen  years  in  some  other  place  in  a 
dark  cellar,  fed  upon  bread  and  water,  and  learning  nothing, 
not  even  to  walk.  On  May  26,  1828,  he  was  found  in  the 
streets  of  Nuremberg.  His  helplessness — he  could  at  that 
time  walk  a  little,  speak  a  little,  and  write  his  name — ex- 
cited sympathy,  the  more  so  as  he  was  a  fine-looking  youth  ; 
and  the  mystery  which  surrounded  him  made  him  and  bis 
history  the  subject  of  intense  curiosity.  He  was  placed 
under  good  circumstances,  and  his  education  began,  but 
difierent  attempts  to  assassinate  him  were  made  in  a  most 
mysterious  manner,  and  at  last  he  was  actually  stabbed  in 
tho  royal  garden  at  Anspaeh,  and  d.  Dec.  17,  1833.  Very 
different  views  have  been  propounded  in  explanation  of 
this  story.  Julius  Meyer  (Aiithentixche  Mittheiluiii/en  Uber 
Kaspar  Hnuser,  1872)  considers  him  an  impostor.  Prof. 
Daumer  (^ICaspar  Haiieer,  aein  Vre»e»,  aeine  Unachuld,  seine 


Erduldiijiffen  nnd  sein  Urnpruu'i,  187'J)  considers  him  a  son 
of  the  grand  duko  Charles  of  Baden  and  his  wife  Stepha- 
nie, pushed  aside  in  some  criminal  way  in  order  to  secure 
the  succession  to  the  children  of  the  grand  duke  Charles 
Frederick  and  the  countess  of  Hochberg.  This  part  of 
tho  story  has  comparatively  little  interest,  however,  but  his 
education  presented  many  curious  psychological  observa- 
tions, which  have  been  much  and  variously  expounded  by 
modern  philosophers. 

Haus^imann  (Baron  Georges  Eugene),  h.  at  Paris 
Mar.  27,  1809 ;  educated  at  Paris ;  studied  law,  and  beearao 
an  advocate;  was  sub-prefect  of  various  departments,  and 
prefect  under  the  presidency  of  Louis  Napoleon.  In  1853 
tho  latter  appointed  him  prefect  of  the  Seine,  and  under 
his  administration  the  various  beautiful  and  costly  im- 
provements were  conducted.  Much  opposition  was  made 
to  his  enormous  expenditures,  and  charges  of  mismanage- 
ment were  freely  made  against  him.  In  1870  ho  was  re- 
lieved by  tho  Ollivier  administration.  Ho  was  made  officer 
of  the  Legion  of  Honor  1856,  and  in  1862  received  the 
grand  cross. 

Hautboy*     See  Oboe. 

Haute- Garonne,  department  of  France,  on  tho 
frontiers  of  Spain.  Area,  2529  square  miles.  Pop.  479,362. 
Tho  southern  part  is  high,  occupied  by  the  Pyrenees,  and 
rich  in  minerals,*  lead,  copper,  iron,  and  zinc  are  mined; 
excellent  marble  is  quarried.  In  tho  northern  part  much 
wine  and  corn  are  raised.  The  transit-trade  with  Spain  is 
very  considerable.     Cap.  Toulouse. 

Hautc-Loirc,  department  of  Central  France,  on  tho 
upper  part  of  the  Loire.  Area,  1900  scpiare  miles.  Pop. 
uOL-!,732.  It  is  mountainous,  mostly  occujjicd  by  the  Mar- 
gerides,  which  connect  tho  Cevennes  with  the  mountains  of 
Auvergne,  and  whose  lofty  peaks  are  covered  with  snow 
half  the  year.  AVhcat  and  wino  are  raised,  cattle  and  silk- 
worms reared,  and  coal  mined.     Cap.  Le  Puy. 

Haute-Marnc,  department  of  North-eastern  France, 
on  the  upper  part  of  the  Marne.  Area.  2385  square  miles. 
Pop.  251,196.  It  is  hilly  and  mountainous,  rich  in  vines 
and  forests.  Its  chief  product  is  iron  ;  numerous  mines 
and  furnaces  are  worked  throughout  tho  whole  department. 
Cap.  Chaumout. 

Haute-Saoney  department  of  North-eastern  France, 
on  the  upper  part  of  the  Saone.  Area,  2028  square  miles. 
Pop.  303,088.  It  is  mountainous,  traversed  by  numerous 
branches  of  the  Vosges  Mountains,  which  here  are  covered 
with  splendid  forests,  and  are  rich  in  coal  and  iron.  Be- 
sides agriculture  and  tho  timber-trade,  a  considerable  in- 
dustry is  carried  on  in  mining  and  in  the  manufacture  of 
glass  and  china.  Cap.  Vesoul. 
'-,;  Haute-Savoie,  department  of  France,  separated  in 
part  from  Switzerland  by  the  Lake  of  Geneva,  which 
extends  along  the  N.  border.  It  is  also  bounded  E.  by 
Switzerland.  Area,  1667  square  miles.  It  contains  Mont 
Blanc,  and  its  surface  is  elevated  and  not  very  productive. 
Forest  products,  cattle,  wool,  and  cheese  are  the  leading 
articles  exported.     Cap.  Annecy.     Pop.  273,027. 

Hautes-AlpeSf  department  of  South-eastern  France. 
Are:i,  2114  square  miles.  Pop.  118.898.  It  is  entirely 
covered  by  the  Alps,  whose  lofty  summit,  Des  Ecrines,  is 
situated  here,  and  rises  13,442  feet  above  the  level  of  the 
sea.  Numerous  sheep  are  reared,  and  some  mining  indus- 
try is  carried  on.     Cap.  Gap. 

Hautes-Pyr^nees,  department  of  France,  on  tho 
frontier  of  Spain.  Area,  17.'i0  square  miles.  Pop.  235,156. 
Branches  of  the  Pyrenees  traverse  it,  and  form  beautiful 
valleys  watered  by  the  Adour,  tho  Arros,  and  the  6ave-de- 
Pau.  The  mineral  springs,  especially  those  of  Bagncres, 
Bareges,  and  Cauterets,  are  celebrated  and  much  fre- 
quented. The  well-known  woollen  stuff  called  barege  is 
made  here.     Cap.  Tarbes. 

Haute-Viennc,  department  of  North-western  France. 
Area,  211S  square  miles.  Pop.  323,447.  It  is  covered  with 
low  mountains,  the  highest  point  of  which  is  Le  Puy  do 
Vieux,  3200  feet  high,  and  which  are  rich  in  minerals — 
copper,  lead,  tin,  and  porcelain  clay.  The  soil  is  not  very 
fertile.  Horses,  cattle,  and  sheep  are  reared  in  great  num- 
bers.    Cap.  Limoges. 

Hautpoul,  the  name  of  an  ancient  family  of  Langue- 
doc,  which  since  the  eighth  century  has  produced  many 
eminent  men.  Jean  JosEni  d'IIautpoul  Salette  (1754^ 
1807)  was  a  brilliant  general  of  cavalry,  who  fell  at  Eyiau 
at  the  head  of  the  cuirassiers. — Marie  Constant  Fii)L.le 
Henri  Amani>,  Marquis  d'Hauttox^l  (1780-1854).  a  dis- 
tinguished officer  of  Napoleon's  horse-artillery  and  cav- 
alry; refused  to  serve  the  emperor  during  the  Hundred 
Days;  was  made  a  field-marshal  in  1819,  and  governor  to 
the  young  duke  of  Bordeaux. — Alpuonse  Henri,  Marquis 
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D*,  brother  of  the  preceding,  b.  at  Vprsnillcs  Jan,  4,  1789j 
entered  the  military  school  of  Fontainebleau  1803;  officer 
of  the  6Uth  infantry  ISOO;  was  badly  wounded  at  Arapilea 
1812j  culonel  1816:  brevet  field-mivrt^hal  1829:  minister 
of  war  IS.'IO;  lieutouuut-goneral  IS4I  :  peer  of  France  18tC; 
commander-in-chief  of  the  army  at  Hume  an»l  minister  lo 
the  Holy  See,  and,  later,  minister  of  war  18-tl) ;  governor- 
general  of  Algeria  18.'>0;  senator  1832;  became  marquis  in 
1834.  D.July  28,  1SG3. 
Uau'verSy  tp.  of  Frederick  co.,  Md.    Pop.  1384. 

Haiiy  (Rlne  Jtst),  Abbk,  b.  of  humble  parents  at  St. 
Just,  Picardy,  Feb.  28,  1743;  became  a  church  singer  at 
Paris,  and  a  teacher  in  the  College  of  Navarro  1704  :  laid 
before  the  .Vcademy  of  Sciences  in  1781  his  new  and  bril- 
liant discovery  of  the  geometrical  law  of  crystallization  ; 
was  chosen  to  the  Academy  17S3;  took  orders  in  the 
Church;  was  imprisoned  in  1792,  and  escaped  death  at  tho 
hands  of  the  revolutionists  through  the  exertions  of  Geof- 
frey .St.-llilaire,  his  juipil ;  became  keeper  of  the  cabinet  in 
the  School  of  Mines  1794,  a  mt-mbur  of  tho  Institute  1793, 
professor  of  mineralogy  In  the  Museum  of  Natural  History 
in  1802,  officer  of  the  Legion  of  Honor  in  IS  13.  D.  at  Paris 
Juno  3,  1822.  His  principal  works  aro  an  Exposition  do 
la  tkeorie  dc  CelvctriciU  et  du  maf/nttisme  (1787) ;  Traitide 
mineriduijic  (1801) ;  Traits  el^ntentaire  de pfii/siqite  (1803)  ; 
Traiti'  dc  cri/staliof/raphic  (1S22). 

Haiiy  (Valkntis),  Abue,  a  brother  of  tho  mineralogist 
Haiiy,  b.  at  St.  Just  Nov.  13,  1743.  Besoming  acquainted 
with  Mile.  Paradis,  a  blind  pianist,  he  resolved  to  devoto 
his  time  to  the  instruction  of  the  blind,  and  invented  tho 
art  of  printing  with  raised  letters  for  tho  blind.  The  schools 
of  thi.s  philanthropist  were  everywhere  failuren,  owing  to 
his  lack  of  judgment,  yet  he  is  universally  recognized  as 
the  "apostle  of  tho  blind."  Though  a  cleric  of  tho  Komuu 
Catholic  Church,  ho  was  twice  married,  tho  second  time  to 
an  ignorant  market-woman.  Ho  was  also  for  a  time,  it 
appears,  a  sub-priest  of  the  Theophilanthropists.  He  had, 
says  Dr.  Howe,  "geiiiu:^,  generosity,  and  zeal,  but  lacked 
common  sense."  D.  at  Paris  Mar.  19,  1822.  Was  author  of 
Estai  8ur  Vtducutiun  rft*»  avemjfcs  (1786)  and  Mtmoirc 
hitiforiiine  irnr  les  ((Uijrnphea  (1810). 

llava''na  [Sp.  La  ffuhfina],  cap.  of  the  island  of  Cuba, 
the  most  important  city  of  the  West  Indies,  and  one  of  tho 
principal  commereial  marts  of  the  world,  is  situated  on  tho 
northern  shore  of  the  island,  on  an  inlet  of  the  Gulf  of 
Mexico,  in  lat.  23*^  K'  N.,  Ion.  82°  22'  W.  Its  harbor  is  ono 
of  the  finest  in  tho  world,  entered  through  a  narrow, 
strongly  fortified  channel,  three-eighths  of  a  mile  long,  and 
then  opening  into  a  largo  basin,  capable  of  acci>mmodaliiig 
1000  vessels  of  any  size,  lined  with  commodious,  mostly 
covered  wharves,  and  provided  with  a  capacious  dry  dock. 
In  the  older  part  of  the  city  tho  streets  are  generally  very 
narrow,  and  not  remarkable  for  cleanliness,  but  tho  moro 
modern  portion  contains  many  spacious  and  beautiful  ave- 
nues, with  a  broad  macadamized  drive  in  tho  centre  and 
lined  with  palm  trees.  The  architecture  of  the  city  is 
mostly  that  of  Southern  Spain — the  houses  low,  one  or  two 
stories,  massive,  with  flat  roofs,  the  largo  windows  provided 
with  iron  shutters  and  wooden  blinds,  but  not  glazed,  and 
the  walls  gayly  painted  with  red,  blue,  and  yellow.  Tho 
most  prominent  among  the  public  buildings  arc— the  opera- 
house,  ono  of  the  largest  in  tho  world;  the  cathedral,  built 
in  172 1,  and  containing  the  ashes  of  ('hristopiier  Columbus, 
transferred  hither  from  St.  Domingo  in  I70r>;  the  palace 
of  the  governor-general,  with  apartments  for  the  <lifrerent 
government  officers,  etc.  None  of  these  buildings,  however, 
aro  very  remarkable,  but  with  respect  to  its  public  parka 
and  promenades,  Havana  perhaps  surpasses  all  other  cities 
in  tho  world.  The  Plaza  de  Armas,  in  front  of  tho  gov- 
ernor's palace;  the  Alameda  de  Paula,  along  the  bay;  the 
Paniue  tie  Isabel ;  the  Paseo  do  Tacon,  a  magnificent  drive 
with  double  rows  of  trees;  and  other  promenades  traverse 
and  surround  the  city,  charming  (he  visitor  not  less  with 
their  livelines.^  and  gayety  than  with  their  trees.  Il<i\v<'rf', 
fountains,  and  statues.  Tho  city  is  well  provided  with 
water  from  tho  Cb(»rrora  by  an  nqnoduet  about  7  miles 
long,  and  has  about  50  public  fountains.  It  has  a  univer- 
sity, an  excellent  botanical  garden,  many  seientific,  edue;i- 
tioiial,  and  benevolent  institutions,  and  is  the  (<eat  of  the 
government  of  Cuba  and  of  a  Koman  Catbolio  bishop.  Its 
manufactures  are  not  important,  with  the  exception  of  those 
of  tobacco;  in  1872  (ho  exportation  of  this  ono  article 
amounted  t')  IS. 210,800  pounds  of  leaf-tobaceo,  229,087.313 
cigars,  and  19,341,707  packages  nf  cigarettes.  But  its 
commerce  is  very  extensive.  Besiiles  tobacco,  one  of  tho 
principal  items  of  exportation  is  sugar;  in  1872  wore  ox- 
ported  232,271  tons  <)f  sugar,  2,006,123  gnIlon»  of  rurti, 
12,000   gallons   of    molasses:    also,   honey,    wax,   oranges, 

fineapples,    jireserved    fruits,    etc.    are    largely    expnrterl. 
[avana  communicates   by  weekly  lines  of  stniuiers  with 


Spain,  France,  England,  and  tho  U.  S. ;  by  telegraph  with 
key  West,  Kingston,  and  Aspinwall ;  and  by  rail  with  all 
tho  most  important  points  of  the  island.  Pop.  203,676 — 
138,893  white,  t)G,78l  colored,  29,013  of  tho  latter  being 
slaves. 

Havana,  tp.  of  Hale  co.,  Ala.     Pop.  1440. 

Havana,  post-v.  and  tp.,  cap.  of  Mason  co.,  III.,  on  the 
E.  bank  of  the  Illinois  llivcr,  opposite  the  mouth  of  Spoon 
Kiver,  and  ou  the  Peoria  Pckin  and  Jacksonville,  iho 
Indianapolis  Bloomiugton  and  Western,  and  the  Spring- 
field and  North-western  R.  lis.  It  has  a  public  park,  4 
churches,  2  newsjmpers,  8  dry -goods  and  7  groc<'ry  stores, 
1  plough  and  wagon  factory,  3  hotels,  and  1  bank.  A  toll 
wagon-bridge  spans  tho  Illinois  River,  and  a  railroad 
bridge  is  in  course  of  construction.  Pop.  of  v.  1785;  of 
tp.  2933.         S.  WuKAnox,  En.  "  Democratic  Claiuox." 

Havana,  post-v.  of  Schuyler  co.,  X.  Y.,  is  beautifully 
situated  3  miles  from  tlic  head  of  Seneca  Lake,  18  miles 
from  Elmira,  on  the  Northern  Central  R.  R.  and  tho  Che- 
mung Canal.  It  has  1  national  and  1  State  bank,  2  news- 
papers, 3  foundries  and  muchinc-shops.  2  flouring-mills,  5 
churches,  2  hotels,  2  woollon-mills,  2  piaster-mills,  1  pot- 
tery, a  sash  and  blind  factory,  and  the  usual  number  of 
dry-goods  and  grocery  stores.  It  is  in  close  proximity  to 
Havana  Glen,  and  about  2^  miles  from  Wutkius  Glen. 
Pop.  1273.  A.  G.  Ball,  En.  "Havana  Jolhnal." 

Havan'na,  tp.  of  Steele  co.,  Minn.     Pop.  630. 

Havolock  (Hauguavk  P.  0.),  a  v.,  cap.  of  Pontiac 
CO.,  Quebec,  Canada,  8  miles  from  the  river  Ottawa,  and  70 
miles  W.  N.  AV.  of  Ottawa.  It  has  manufactures  of  lum- 
ber, sash,  doors,  etc.     Pop.  about  200. 

Havelock  (Sir  HirNitv),  Baiit.,  K.  C.  B.,  b.  at  Bishop- 
Wearmouth,  England,  Apr.  3, 1793  ;  studied  at  the  Charter- 
house, and  read  law  in  the  Middle  Temple  and  under 
Chitty  ;  entered  tho  army  in  1813  ;  went  to  India  in  1S23  ; 
met  with  a  great  change  in  his  religious  views  on  the  voy- 
age, after  which  he  joined  to  his  military  duties  the  relig- 
ious instruction  of  the  men  under  biui;  became  a  preacher 
of  the  Baptist  denomination;  served  with  distinction  in 
lUirmah  1824-26,  in  Afghanistan  1839  scq.;  became  ad- 
jutant-general for  the  qvieen's  troojis  in  India  1831  ;  served 
in  Persia  1850-57;  became  a  brigadier  1857;  gained  over 
Nana  Sahib  tho  brilliant  victories  of  Cawnpore,  Bithoor, 
etc.;  relieved  and  reinforced  Lucknow  Sept.  25,  1857;  was 
made  K.  C.  B.  and  baronet,  the  patent  for  tho  latter  title- 
being  sealed  the  day  after  his  death,  but  the  title  was  con- 
firmed to  his  eldest  son.     D.  at  Alum-Bagh  Nov.  25,  1857. 

Hav'cmcyer(  Wn.i.iAM  F.),  b.  in  New  York  City  Feb.  12, 
1804,  the  son  of  a  (Jernian  immigrant ;  graduated  at  Colum- 
Ida  College  1823;  was  successfully  engaged  as  a  sugar-re- 
finer 1828-42  ;  presidential  elector  1844;  was  chosen  mayor 
of  New  York  in  1843,  and  again  in  1848;  was  the  first 
jiresideiit  of  the  commissioners  of  emigration  1810-47.  an 
office  whieli  with  that  of  mayor  he  filled  with  great  accept- 
ance; president  of  the  Bank  of  Ntirth  America  1851-01  ; 
was  again  elected  mayor  by  the  Reform  party  in  1872,  and 
d.  Nov.  30,  1874,  before  the  close  of  his  official  term  of  ser- 
vice. Mr.  llavemeyer  was  a  man  of  the  highest  personal 
integrity. 

Ha'ven  (Altck  Bradley),  b.  in  Hudson,  N.  Y.,  Sept. 
13,  182S.  Her  name  at  first  was  Emh.v  Bkadlev.  While 
at  school  she  sent  many  pleasing  sketches  signed  **  Alice  G. 
Leo"  to  the  Suftirdtii/  (iuzcttv  of  Philadelphia,  to  whoso 
editor,  Joseph  C.  Ncal.  she  was  married  in  1840,  assuming 
at  his  request  the  name  of  Alice.  ,\fter  his  death  (in  IS  17) 
she  conducted  tho  Ouz'ttr.  In  1833  she  was  married  to  a 
Mr.  Haven.  She  publi.«bed  numerous  sketches,  talcs,  and 
poems,  mostly  designed  for  the  young,  under  tho  name  of 
**  Cousin  Alice."  These  were  highly  iionuhir  and  nf  adiuir- 
able  moral  (one.  Sherl.at  Mainar<meck.  N.  Y.,  Aug.  23,  1803. 
(See  CmiHiii  A/irr^  a  Mrmoir  of  AUrr  If.  Ilnvm,  1803.) 

Haven  (Euastis  Otis),  D.  D.,  DL-D.,  b.  at  Boston, 
Mass.,  Nov.  I,  1820;  graduated  at  Wesloyan  University 
1842  ;  was  for  some  years  an  instructor  at  Sudbury,  Mnsa., 
and  principal  (1840-48)  of  tho  .\menia  Seminary,  N.  Y. ; 
enter«-.l  the  Methodist  Kpisconal  ministry  1848;  stationed 
in  New  York  until  1833,  when  lio  became  profesnor  of  Latin 
in  the  I'niversify  nf  iMiehignn;  in  1854  took  tho  profojisor- 
ship  of  English  language,  literature,  and  history;  editor 
of  Ziim'n  ffrrnfd.  Boston.  1830-03;  member  of  thn  MaHna- 
chusetts  board  of  edueati<)n  1838-03  ;  member  of  the  State 
senate  1802-03;  prcnident  of  tho  Tniversily  of  Michigan 
1803-09;  ]ireRident  of  North-western  rniversily,  Evans- 
ton,  III.,  1809-72;  corresponding  secretary  of  tho  board  of 
education  of  his  ('hurch  1872-74:  beeamo  chancellor  of 
tho  Svracuse  Univrrsily  1874.  Has  publinhod  )''»ini«/  Mm* 
Adrinrd  (1830);  PHlnr'ii  «/  Truth  (1800);  Ilhrtorir  {W^t). 

Haven  (OiLnKHT),  D.  D..  b.  in  Maiden,  Mann.,  Sept. 
21,    I'^L'I;    Lfraduated    at  Wesloyan    University,   Conn.,   in 
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1S4G  ;  was  appointed  the  same  year  j)rofessor  of  Greek  and 
Latin  in  Amenia  kSeiuinarj,  N.  Y,,  and  i>rinci|ial  of  the 
same  institution  in  1S4S.  in  ISJl  he  joined  the  New  Eng- 
land conference  of  the  M.  E.  Church,  and  occupied  several 
important  pulpits.  In  the  civil  war  he  was  the  tirst  com- 
missioned chaplain  {Apr.  IS,  IS61J,  and  served  in  Butler's 
regiment.  In  lSfi2  he  travelled  in  Europe.  In  ISGj  he 
was  appointed  to  special  service  in  Mississippi ;  was  after- 
wards editor  of  Zio'i'n  Htrald,  Boston,  and  in  1S72  was 
elected  bishop.  Author  of  the  Pilyrim'a  \\'<il!cl,  a  sketch  of 
his  travels  in  Europe,  and  of  a  volume  of  sermons,  chiefly  re- 
lating to  slavery  and  the  war.  D.  Jan.  3, 18SU.  Abel  Stevens. 
Haven  (Joseph).  D.  D.,  LL.D.,  h.  in  Dennis,  Mass., 
Jan.4,  ISIG:  graduated  at  Amherst  College  183o;  ordained 
pastor  of  the  Congregational  church  in  Ashland,  JIass., 
1S40 ;  pastor  at  Brookline,  Mass.,  lS4G-oO;  professor  of 
mental  and  moral  philosophy  in  Amherst  College  1.^50-58; 
professor  of  systematic  theology  in  the  Chicago  Theological 
Seminary  18.')S-70;  resigned  this  place  on  account  of  ill- 
health  in  ISTO,  and  after  a  tour  in  Europe  and  the  East  de- 
voted himself  to  preaching  and  lecturing  upon  ancient  and 
modern  philosophy  and  the  English  classics.  In  1873  he 
became  acting  professor  of  mental  and  moral  philosophy 
in  the  Chicago  University;  and  d.  May  2o,  1874.  In  ad- 
dition to  numerous  sermons  and  articles  in  the  religious 
journals  and  reviews.  Dr.  Haven  published  Mcnln!  I'hil- 
osophi/  {1857),  Moral  Philosophy  (185*)),  and  a  collection 
of  essays  entitled  Studies  in  Philosophtf  and  Theoiogn 
(1SG9).  J.  H.  Seelye. 

Haven  (Solohov  G.)  was  in  a  partnership  in  the  prac- 
tice of  law  with  Millard  Fillmore  at  Buffalo,  N.  Y.,  when 
the  latter  was  elected  to  the  Vice-Presidency  in  1S48.  Mr. 
Haven  was  a  leading  member  of  Congress  from  1851  to 
1857.     D.  at  Buffalo  Dec.  24,  1861. 

Ha'vens  (James)  was  b.  in  Mason  co..  Ky..  Dec.  25, 
1763;  licensed  to  preach  in  1781,  and  joined  the  itinerant 
ministry  in  1820  :  was  one  of  the  founders  of  ^Methodism 
in  the  Xorth-west,  especially  in  Indiana.  D.  Nov.,  1864. 
Ha'vensport,  a  v.  of  Fairfield  co.,  0.  Pop.  83. 
Hav'ercamp  (Siegebert),  b.  at  Utrecht  in  1GS3;  stu- 
died theology,  and  was  for  several  years  a  minister,  but  in 
1721  was  appointed  to  the  chair  of  Greek  in  the  Univer- 
sity of  Leyden,  which  he  afterward  changed  for  that  of 
history  in  the  same  university.  D.  at  Leyden  Apr.  23, 
1742.  He  published  new  editions  of  Josephus,  .Sallust 
Tertullian,  and  Lucretius;  wrote  Introdudio  in  Antiqui- 
tali-s  liumanus  (1730),  Introductio  in  Ilinloriam  Palriie 
(1739),  etc.;  but  it  was  as  a  numismatist  that  he  showed 
the  greatest  merit.  Uis  principal  works  in  this  line  were — 
Be  .ynmiamalc  Aluandri  Maijni  (1722);  Thenanrns  Morel- 
liann^,  mve  Jamiliarnni  Romanormn  numisniata  omnia 
(1734);  Nummoiihiilaaium  rcginse  Christinx  (1742),  and 
other  minor  essays  and  criticisms. 

Hav'erford,  post-tp.  of  Delaware  co.,  Pa.,  10  miles 
W.  of  Philadelphia.  Uaverford  College  is  situated  in  the 
N.  W.  part  of  the  township.      Pop.  133S. 

Hav'erford  Col'le2:e,  in  Delaware  co..  Pa.,  was  found- 
ed in  1832,  by  members  of  the  religious  Society  of  Friends, 
under  the  name  of  "  Uaverford  School,"  .and  was  made  a 
college,  with  authority  to  grant  degrees,  in  1856.  It  pos- 
sesses a  farm  of  over  lUO  acres,  and  besides  the  two  chief 
college  halls  there  are  a  well-furnished  astronomical  ob- 
servatory, a  labor.atory,  a  gymnasium,  and  a  commodious 
library  and  alumni  hall,  with  a  constantly  incrcasino-  li- 
brary. The  plan  of  the  institution  limits  the  number  of 
resident  students  to  60.  Since  184;i  others  besides  the  sous 
of  Friends  have  been  admitted.  The  principals  have  been 
Samuel  Hilles,  John  Gummere,  Daniel  B.  Smith,  and  Joseph 
Harlan;  the  presidents,  Samuel  J.  Gummere  and  Thomas 
Chase.  H.averford  College  was  the  first  collegiate  institu- 
tion founded  .and  conducted  entirely  within  tile  Society  of 
Friends  ;  and  as  it  was  founded  in  order  to  furnish  an  ad- 
vanced and  yet  gu.arded  collegiate  education  to  young  men 
belonging  to  that  society,  and  as  its  reputation  has  always 
been  high,  especially  for  thoroughness  in  the  instruction 
of  all  its  students,  and  a  balanced  or  many-sided  training 
and  culture,  its  influence  in  promoting  intellectual  culture 
among  the  members  of  the  denomination  has  been  import- 
ant. Henry  Hartshokne. 

Hav'erfordwest',town,cap.ofPembrokeshire,Wale5, 
picturesquely  situated  on  the  Cleddy,  carries  on  some  ex- 
port trade  in  cattle,  butter,  cheese,  and  corn.     Pop.  6622. 

Hav'erhilly  city  of  Essex  co.,  Mass.,  pleasantly  situ- 
ated on  the  Merrimack  at  the  head  of  tide-water  and  navi- 
gation, IS  miles  from  its  mouth,  and  distant  32  miles  from 
Boston  by  the  Boston  and  Maine  R.  R.  Operations  are  in 
progress  to  extend  navigation  to  Lawrence.  Settled  in 
1G40,  incorporated  as  a  town  1645,  and  as  a  city  1870.  For 
many  years  a  frontier-town,  suffering  much  from  the  in- 


cursions of  the  savages.  Prominent  in  the  Revolution 
furnishing  74  of  the  lOOfl  men  at  Bunker  Hill.  The  man- 
ufacture of  fine  boots  and  shoes  is  the  ]irincipal  industry, 
employing  6000  operatives,  the  city  ranking  third  in  the 
country  in  the  proiluction  of  this  kind  of  goods;  annual 
value,  $10,500,000.  There  are  2  large  hat-factories,  1 
woollen-mill,  and  numerous  collateral  industries.  Valua- 
tion (1877),  810,342.1154.  Estimated  pop.  15,000.  Haver- 
hill has  31  graded  public  schools,  10  churches,  a  public 
library  (24,000  volumes);  1  daily,  1  tri-weekly.  1  semi- 
weekly,  and  2  weekly  newspapers;  1  street  railw.ay ;  4  na- 
tional, 2  savings  banks ;  4  hotels.  The  noted  buildings  are 
the  city-hall.  Masonic  temple.  Odd  Fellows'  building,  high- 
school  house,  public  library,  old  ladies'  home  ;  also  a  fine 
soldiers'  monument  in  marble.  Ayer's  and  Rocks  villao'eg 
are  within  the  city  limits.  Fine  iron  bridges  connect  Hav- 
erhill with  the  pleasant  towns  of  Bradford  and  Groveland. 
Pop.  in  1870.  13,002.  John  Crowell. 

Haverhill,  tp.  of  Olmsted  co.,  Minn.  Pop.  050. 
Haverhill,  post-v..  one  of  the  capitals  of  Grafton  co., 
N.  H..  is  on  the  E.  bank  of  the  Connecticut  River,  and  on 
the  Boston  Concord  and  Montreal  R.  R..  84  miles  N.  N.  W. 
of  Concord.  The  township  has  several  villages,  and  man- 
ufactures of  leather,  lumber,  starch,  paper,  whetstones, 
boxes,  etc.  If  has  an  academy,  3  churches,  and  a  fine  park, 
near  which  the  public  buildings  stand.  Pop.  of  tp.  2271. 
Haversack  [Gcr.  Huhersaeh,  an  "oat-sack"],  a  stout 
bag  of  canvas  in  which  a  soldier  carries  his  rations  on  the 
march.  Also,  the  leather  bag  in  which  ammunition  is  car- 
ried from  a  magazine  to  the  guns. 

Haver'sian  Canals'  [named  from  Clapton  Havert, 
their  discoverer]  are  passages  in  the  compact  substance 
of  bone  for  the  blood-vessels  upon  which  the  nutrition  of 
the  bone  depends.  They  are  round,  oval,  or  angular  in 
section,  and  are  from  jjj  to  ^j^  of  an  inch  in  diameter. 
The  largest  contain  several  vessels  surrounded  by  marrow. 
All  are  lined  by  a  delicate  membrane  continuous  with  the 
periosteum  or  endostcum.  Each  Haversian  canal  is  sur- 
rounded by  from  eight  to  fifteen  concentric  rings  of  bone 
called  Inmcllic.  Each  canal  with  its  surrounding  lamcllie 
makes  up  an  H.aversian  system  or  Haversian  rod.  The 
general  direction  of  the  canals  is  usually  nearly  parallel  to 
the  long  axis  of  the  bone. 

Hav'erstraw,  post-v.  and  tp.  of  Rockland  co.,  N.  Y., 
on  the  Hudson  River,  38  miles  from  New  York.  It  has  8 
churches,  good  schools,  1  newspaper,  a  bank  of  deposit  and 
a  savings  bank,  3  hotels,  the  usual  number  of  stores,  etc., 
a  large  print-works,  employing  about  1000  hands,  a  roll- 
ing-mill for  copper,  and  a  paper-mill  for  making  paper 
bags.  Principal  business,  brickmaking.  Pop.  of  tp.  6412. 
Robert  Smith,  Prop.  "Rockland  Co.  Messenger." 
Hav'ilah,  post-v.,  cap.  of  Kern  co.,  Cal.,  100  miles  N. 
of  Los  Angeles.     It  has  1  weekly  newspaper. 

Havre,  or  Havre  de  Grace,  town  of  France,  in  the 
department  of  Seine  Infcrieure,  at  the  mouth  of  the  Seine. 
It  is  beautifully  situated  at  the  foot  of  a  range  of  hills 
whose  tops  are  lined  with  elegant  villas  and  present  some 
beautiful  views.  But  the  city  itself  is  not  handsome,  though 
the  new  city-hall  and  barracks  are  magnificent  buildings. 
Its  harbor,  consisting  of  seven  spacious  Iiasins,  capable  of 
accommodating  600  vessels,  and  well  provided  with  wet  and 
dry  docks,  is  one  of  the  best  harbors  of  France,  and,  next 
to  Marseilles,  Havre  is  the  most  important  commercial 
place  of  the  country.  One-fifth  of  the  foreign  commerce  of 
France  is  transacted  in  this  city.  The  total  value  of  the 
imports  and  exports  amounts  to  about  $250,000,000  an- 
nually. In  1870,  8458  vessels,  with  a  tonnage  of  2,516,898, 
entered  its  harbor.  The  port  itself  possessed  about  500 
vessels.  It  communicates  directly  with  New  York,  Havana, 
Rio  Janeiro,  Calcutta,  and  all  the  chief  commercial  pliices 
in  Eurojie,  exporting  wine,  brandy,  oil,  and  different  kinds 
of  French  manufactures,  and  importing  cotton  (464.985 
bales  in  1S70),  sugar,  coffee,  tea,  and  spices.  Pop.  SG,825. 
Havre  de  Grace,  post-v.  and  tp.  of  Harford  co..Md., 
3G  miles  N.  E.  of  Baltimore,  on  the  line  of  the  Philadelphia 
Wilmington  and  Baltimore  R.  R.,  on  the  S.  bank  of  the 
Susquehanna  River,  near  where  it  empties  into  the  Chesa- 
peake B.ay.  It  is  located  at  the  natural  outlet  to  tide- 
water, through  the  Pennsylvania  and  Susquehanna  Canal, 
for  the  anthracite  coal  of  the  Wyoming  and  Shamokin  re- 
gions, and  for  the  bituminous  coal  of  the  Juniata,  as  well  as 
the  lumber,  minerals,  manufactures,  and  agricultural  prod- 
ucts from  the  valleys  of  the  Susquehanna  and  its  tributaries. 
It  has  1  weekly  newspaper,  churches,  schools,  stores,  flour- 
mills,  breweries,  shipyards,  s.aw  and  planing  mills,  fruit- 
canning  establishments,  etc.  It  has  a  fine  harbor,  and  an 
extensive  trade  in  coal  and  lumber;  also  extensive  shad 
and  alewive  fisheries,  and  in  this  vicinity  arc  secured,  in 
large  numbers,  the  celebrated  canvas-back  ducks.  Pop. 
2281.  A.  P.  McCoMBS,  Ed.  "  Havre  REPrBLicAN." 
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Hawaiiuil  Islands.  Origin  of  the  HaicuHuu  lince. 
— Thert'  are  two  theorits  of  t\w  uri^in  of  the  ilawinians — 
one  puintiii;;  to  the  Eiisl,  the  other  to  the  West.  The  for- 
mer chiiuis  their  relationship  with  the  Toltee  branch  of  the 
great  Nahoii  family  of  ilexiuo,  ami  presents  certain  slight 
phjsiiiloi^ical  and  psycholojLtical  eimihirities  in  proof  there- 
of. This  hypothesis  makes  the  llawaiians  the  oldest  Poly- 
nesian colony,  from  which  the  other  branches  of  the  family 
originated.  It  is  supported  by  the  prevailing  direction  of 
the  winds  and  occau-currents.  The  other  theory,  carefully 
tracing  the  relationship  of  all  the  islaud-uations  of  Occanica, 
supports  the  hypothesis,  based  miiinly  U]>on  philological  re- 
search and  analogies  iu  customs  and  implements,  that  all 
the  P:u'ilic  archipelagoes  and  inlands  were  colonized  by 
6ucceM!iive  migrations  from  Southern  Asia;  that  the  family 
which  includes  the  Ilawaiians,  New  Zealanders,  .Sanmans, 
Marquesans,  Tahitians,  Tongaus,  tho  Austral  islanders, 
and  tho  natives  of  Madagascar,  was  an  extremely  ancient 
and  primitive  member  of  tlie  great  Malay  race;  and  that 
tho  Malay  Arehijielago  was  the  starting-point  of  their  dis- 
tinct migration.  This  theory  is  consistent  with  the  evidence 
from  language,  race,  manners,  and  customs,  and  has  the 
additional  suj>port  of  Hawaiian  tradition.  A  junk  from 
the  \V.,  with  survivors  on  board,  has  drifted  ashore  at  tho 
Hawaiian  Islands  in  recent  times. 

HiHtvnj. — The  Hawaiian  Islands  were  discovered  by 
Gaetauo,  a  Spanish  navigator,  in  1512.  Mcndana,  another 
Spanish  discoverer,  ascertained  the  correct  position  of  tho 
island  of  Kauai  in  l.'^GT.  Long  before  these  dates  (prob- 
ably about  l.')27)  one  or  two  .Spanish  vessels  were  wrecked 
on  the  coast  of  Hawaii,  aud  tho  few  survivors  intermarried 
with  the  natives.  Their  descendants  are  known  at  the 
jjreseut  day  by  a  light  skin,  which  is  Hablo  to  freckle,  and 
by  a  Caucasian  facial  contour,  and  are  designated  as  A'ckm. 
Capt.  Cook  visited  the  Hawaiian  Islands  in  177S,  sighting 
the  islands  of  Oahu  and  Kauai  on  Jan.  IS,  and  anchoring 
at  Waimea,  Kauai,  on  tho  19th.  After  visiting  tho  island 
of  Niihau,  he  sailed  for  the  American  coast,  and,  returning, 
arrived  at  tho  island  of  Jlaui  on  Nov.  20,  when  ho  met 
Kamohameha  I.,  then  a  young  man.  Ciipt.  Cook  after- 
wards spent  some  time  with  his  vessels  at  tho  island  of 
Hawaii,  where,  by  his  abusi-  of  the  unbounded  hospitality 
and  reverence  of  the  natives,  he  lo<t  tlicir  friendship,  and 
was  killed  by  them  in  a  quarrel  at  Kealakekua  Bay  on 

Feb.  u,  nry. 

The  Hawaiians  at  this  time  supported  an  elaborate  feudal 
system,  closely  analogous  to  that  of  Europe  in  tho  Middle 
Ages.  Physical  and  religious  forces  were  the  controlling 
inliuences,  each  allying  itself  with  tho  other  as  tho  necessary 
condition  of  its  own  permanence.  From  a  collection  of  sav- 
age tribes,  each  led  by  its  own  chief,  tho  movement  from 
generation  to  generation,  througii  incessant  fighting,  had 
been  toward  centralization,  until,  at  the  time  of  Capt.  Cook's 
visit,  under  the  sovereignty  of  five  or  six  independent  dukes 
or  kings,  they  had  reached  a  fair  degree  of  barbaric  civil- 
ization. Tho  administration  of  these  kings  was  absolute 
and  their  persons  were  sacred.  High  chiefs  did  fcally  to 
tho  king,  svipplying  food  or  forces  for  military  service  ac- 
cording to  royal  demands,  while  lower  chiefs  in  like  manner 
supporleil  them,  and  were  themselves  served  by  the  koun- 
hiki'i — middlemen  between  chiefs  and  people — who  were 
the  last  representatives  of  kingly  power,  and  who  oppressed 
the  common  people  with  great  severity.  The  status  of  Ilie 
latter  was  that  of  vassals,  tenants,  and  serfs,  wlio,  with  all 
they  possesseil,  belonged  to  tho  chiefs  and  were  under  their 
protection.  In  171K),  Kamehameha,  then  king  of  a  i)ortion 
of  Hawaii,  was  attacked  by  Keoua,  king  of  the  other  part, 
whom  he  defeated  and  captured,  thus  obtaining  jiosscssion 
of  the  whole  island.  Inspirecl  witli  this  suecess,  lie  invjuled 
tho  neighboring  islands,  and  after  several  years  of  hard 
fighting  conqm-red  them  all  except  Kauai  and  Niiliau, 
which  were  under  the  sway  of  Kaumualii,  with  whom  Ka- 
mehameha, after  one  or  two  futile  attempts  at  invasion, 
made  a  treaty,  under  which  tho  possessions  of  KaumualU 
were  to  vest  in  Kamehameha  upon  tho  death  of  tho  former. 

In  171)2  and  the  two  f'diowing  years  Vancouver  visited 
tlio  Hawaiian  Islands,  and  intruduced  eattlc  on  May  S, 
IHlU.  Kamehameha  died  at  Kailna,  Hawaii,  after  a  long 
and  most  successful  reign,  in  winch  he  had  lirmly  eslul)- 
lished  his  kingrlom  over  the  wholti  gn>up.  His  eldest  sun, 
Li  hoi  i  ho,  succeedt-d  him  under  the  lith^  a^  Kamehameha  1 1., 
wit))  Kaahumanii,  widow  of  Kamehanioha  L,  as  premier, 
and  who  in  inllueuco  an<l  power  was  the  real  sovereign. 
Under  her  sagacious  leadership,  aided  by  tho  bold  reck- 
lessness of  the  king,  the  mighty  tal»iio  system  of  eenturies 
was  overthrown,  and  the  eimservalive  party  totally  routed 
in  a  sanguinary  battle  which  tasted  for  six  hours.  Tho 
universal  destruction  of  tho  idcds  followed.  Shortly  aflfcr, 
on  Apr.  l,  iSL'fl,  (ho  first  American  missionaries  arrived — 
seven  men,  with  thrir  wive.x.  They  immediately  began  lo 
redui^e  tho  language  lo  writing,  adopting  an   alphabet  of 


twelve  letters — a,  e,  i,  o,  m,  A,  k,  If  m,  ti,  ji,  lo— tho  vowels 
pronounced  as  in  Europe,  and  the  consonants  hay,  lent/,  itth, 
mil,  nu,  pr,  waif.  The  first  printing  was  done  in  1B22.  In 
1823  the  king  and  Kamamalu,  his  queen,  visited  England, 
where  they  both  died  the  year  following;  whereupon  Kaa- 
humanu,  the  jtremier,  became  regent,  and  governed  until 
the  majority  of  Kauikeaouli,  brotlier  of  the  late  king,  a 
period  of  nine  years.  In  LS24,  George,  the  sou  of  Kau- 
mualii. late  king  of  Kauui  aud  Niihau,  headed  a  rebellion 
on  Kauai,  which  after  some  successes  was  summarily 
crushed.  In  1823  tho  Ten  Commandments  were  adnpied 
as  laws  by  the  government,  and  a  few  criminal  laws  were 
enacted  in  1.S27  and  1.S2S).  The  first  Roman  Catholic  mis- 
sionaries arrived  July  7.  1827.  Tho  priests  with  their  con- 
verts were  from  time  to  time  exposed  to  severe  persecutions 
by  tho  government  until  IS.IQ,  when  Commander  Laplace 
of  tho  French  frigate  L'Artcmiso  obtained,  under  threats 
of  war,  civil  and  religious  privileges  for  Roman  Catholics. 
Kauikeaouli  assumed  tho  government  in  1833  as  Kameha- 
meha III.  In  1810,  Kamehameha  111.  and  tho  chiefs  pro- 
mulgated a  constitution  granting  civil  rights  to  the  people. 
On  Feb.  2j,  1S-I3,  tho  provisional  cession  of  the  islands  to 
England,  in  consequenco  of  tho  harsh  demands  of  Lord 
George  Paulet,  occurred;  which  arrangement  was  termi- 
nated and  the  Hawaiian  Hag  restored  by  Admiral  Thomas 
on  July  31  in  tho  same  year.  In  1S4G.  Kamehameha  111. 
approved  of  tho  famous  Land  Act,  by  which  ho  released 
tho  ro^-al  right  to  a  largo  portion  of  tho  lands  of  tho  king- 
dom and  provided  for  tlieir  conveyance  to  tlie  ])CopIc.  In 
1819  tho  temporary  occupation  and  embargo  of  tho  port 
of  Honolulu  by  tho  French  took  place.  In  1SJ2  the  con- 
stitution was  revised  by  tho  king  and  legislature,  by  which 
free  suffrage  was  established  as  a  civil  right.  Kameha- 
meha III.  died  on  Dec.  1.'),  1Sj4,  and  was  succeeded  by 
Alexander  Liholiho  (son  of  Kinau,  tho  daughter  of  Kame- 
hameha I.),  who  reigned  as  Kamehameha  IV.  The  chief 
monument  of  his  reign  Is  tho  Queen's  Hospital.  In  1856 
he  married  Emma  Naea  (adopted  daughter  of  l)r.  Rooke), 
who  in  1S,j8  gave  birth  to  a  boy  who  lived  but  little  over 
four  years.  After  a  quiet  and  prosperous  reign  of  nine  years, 
ho  died  on  Nov.  31),  1SG3.  In  1S(J2  an  English  Reformed 
Catholic  mission  arrived.  Lot  Kamehameha,  brother  of 
tho  lato  king,  succeeded  him  as  Kamehameha  V.,  and  was 
noted  for  his  forcible  abrogation  of  (he  national  constitu- 
tion and  promulgation  of  a  new  one  limiting  tho  right  of 
suffrage  by  a  property  qualification.  His  reign  was  com-. 
merciaily  prospentus.  and  Honolulu,  the  capital,  was  beau- 
tified with  fine  public  buildings.  He  died  Dec.  11,  1872, 
without  issue,  leaving  tho  Kamehameha  dynasty  extinct. 
After  a  four  weeks'  interregnum  under  tho  regency  of 
tho  cabinet,  Lunalilo,  a  high  chief,  upon  the  unanimous 
nomination  by  tho  people,  was  elected  king  by  tho  legisla- 
ture. His  short  reign  of  one  year  was  noted  for  the  insti- 
tution of  measur(-s  for  tho  restoration  of  the  liberal  princi- 
ples of  the  old  constitution,  for  the  unpopular  ministerial 
effort  for  commercial  reciprocity  with  the  U.  S.  on  the 
basis  of  tho  cession  of  tho  Pearl  River  Lagoon,  and  for  tho 
bloodless  mutiny  of  troops  at  the  barracks  in  Honolulu. 
Lunalilo  died  Feb.  4,  1874,  and  left  no  issue.  On  Feb.  12, 
Kaliikaua  was  elected  king  by  (he  legislature,  with  the  do- 
termineii  oj)positiim  of  Queen-dowager  Emma,  \vhich  cul- 
minated at  the  election  iu  a  riot  by  her  supporters,  in  which 
many  of  the  representatives  were  severely  injured  aud  tho 
legislative  hall  partially  demolished.  Order  was  restored 
by  armed  forces  from  Amcrioaa  and  English  wur-shlps  in 
the  harbor. 

The  independence  of  (he  Hawaiian  Islands  was  recognized 
by  the  U.  S.  in  182'.),  and  more  formally  in  1813 ;  by  Relgium 
in  IH  14  :  and  by  England  and  Frartoe  later  in  tho  same  year. 

Pt>puhitii,n. — From  the  time  of  Captain  Cook's  visit  to 
tho  arrival  of  the  missionaries  in  I8L'0  tho  decrease  of  pop- 
ulation  tlirough  war  anil  disease  was  immense;  a  ]K'stilenco 
in  1804,  called  ahiilait  ukun,  the  character  of  which  is  not 
known,  decimated  _lho  nation  fearfully.  Cook's  estimate 
of  a  population  of' 4110,000  in  his  time  was  probably  too 
great  bv  100,000.  In  1823  the  j>opulation  was  estimated 
at  142,000.  In  1832  tho  first  census  was  taken,  making 
tho  number  130,313;  tho  census  of  183(1  gave  108.:»7U;  that 
of  18.>0,  S4,lli;'»;  that  of  1863.  73.137,  tho  hist  interval  in- 
elurling  the  Bmallp<>x  year;  the  census  of  18CU  gave 
riO.700;  that  of  180U.  62,0M»:  and  that  of  1872.  6(i.N07. 
Thi'  last  census  shows  31,(i:»0  nniles  and  2.V,217  females,  of 
whom  13.077  males  and  I2,GS2  females  are  married.  It 
also  shows  881»  resident  Americans,  of  whom  240  are  fe- 
males ;  010  Knglish.  of  whom  178  are  females;  224  Gor- 
nums,  of  whom  47  are  females;  8.S  French,  of  whom  IU  aro 
fenmles:  V,\Mt  Portuguese,  of  whom  28  are  females  ;  and  Ht33 
Chinese,  of  whom  107  aro  females;  besides  3(54  other  for- 
eigners, of  whom  21  are  females;  and  Hilt  Hawaiian-born, 
but  \\\'  lonign  parenlane,  of  whoni  431  are  femate!(;  show- 
ing  a   ttttal   of  i3(>0    fnreigturs   and    their   defcendauls,  of 
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"whom  1071  are  females — showing  an  increase  over  the  cen- 
sus of  1866  of  1172. 

Geolor/ical  and  Genfjraphical  Ff.ntnreK. — The  Hawaiian 
Islands  are  situated  in  the  ^'orth  Pacific  Ocean  between 
lat.  1S°  50'  and  22°  60'  N..  and  Ion.  154°  50'  and  1G1°  40' 
W.  They  arc  twelve  in  number,  with  a  total  area  of  about 
6400  square  miles:  Hawaii,  4000  sq.  m.  ;  Maui.  800  sq.  m. ; 
Kahoolawe,  G5  sq.  m. :  Lanai,  100  sq.  m. :  Molokai,  200  sq. 
m. ;  Oahu,  500  sq.  m. ;  Kauai.  (340  sq.  m. :  Niihau,  95  sq. 
m. — habitable;  and  Molokini,  Lehua,  Kaula,  and  Nihoa, 
barren  rocks.  The  group  extends  in  a  N.  N.  W.  direction 
from  Hawaii.  The  islands  are  all  high,  increasing  in  size 
and  altitude  toward  the  S.  E.  The  rock  of  the  whole  group 
is  volcanic,  with  the  exception  of  the  ancient  elevated  coral 
reef  and  the  resulting  sandstone.  No  true  fossiliferous 
rocks  are  found,  although  the  tufa  contains  fossilized  shells 
and  corals  of  recent  species.  On  the  tops  and  in  the  in- 
terior of  the  mountains  a  variety  of  trachyte  is  found,  and 
the  bulk  of  the  mountains  seem  to  be  composed  of  phouo- 
litcs  and  graystones,  forming  a  complete  scries  from  basalt 
to  trachyte.  The  following  are  some  of  the  minerals  that 
have  been  noticed;  sulphur,  pyrites,  common  salt,  sal-am- 
moniac, limonite,  quartz,  augite,  chrysolite,  garnet,  labra- 
dorite,  feldspar,  gypsum,  soda-alum,  copperas,  glauber  salt, 
nitre,  and  calcite.  There  are  two  active  volcanoes  on  Hawaii 
— viz.  Kilauea  and  Mauna  Loa.  The  following  eruptions  are 
known  to  history  :  (1)  In  1789,  from  Kilauea,  accompanied 
by  earthquakes  and  the  discharge  of  poisonous  gases,  by 
which  nearly  100  persons  were  killed;  (2)  in  1801.  from 
Mount  Kualalai,  the  third  in  height  on  Hawaii;  {?>)  in 
182;i,  from  Kilauea;  (4)  in  1832^  from  Kilauea  and  Mauna 
Loa;  (5)  in  1840,  from  Kilauea;  (6)  in  184:i,  from  new 
craters  and  fissures  near  the  summit  of  Mauna  Loa;  (7) 
in  1852,  from  a  fissure  on  the  N.  side  of  Mauna  Loa; 
(8)  in  1855,  from  the  same  place,  continuing  thirteen 
mouths;  (9)  in  1859,  from  Mauna  Loa;  (10)  in  1866,  from 
Mauna  Loa;  (11)  in  1868,  from  a  new  fissure,  nearly  three 
miles  long,  in  the  slope  of  Mauna  Loa,  ten  miles  from  the 
sea,  accompanied  with  violent  earthquakes  and  irruption 
of  great  sea-waves  upon  the  land,  by  which  200  houses  and 
79  persons  were  destroyed.  The  craters  of  Mokuaweoweo 
(on  Mauna  Loa)  and  Kilauea  are  now  active.  The  altitude 
of  Mauna  Kea.  the  highest  point  on  Hawaii,  is  13,805 
feet;  of  Kaleakala,  the  highest  point  on  Maui,  10,0.30  feet. 
The  extinct  crater  of  Kaleakala  is  7  miles  long,  3  wide, 
and  19  in  circumference,  and  is  from  700  to  2000  feet  deep. 
Kaala,  the  highest  point  on  Oahu,  is  3850  above  the  sea; 
the  altitude  of  Kauai  is  about  6500  feet.  The  soil  is  fer- 
tile and  well  adapted  to  planting  and  grazing.  It  is  esti- 
mated that  there  are  nearly  2,000,000  acres  of  grazing 
land,  besides  290,000  acres  of  arable  land.  The  mountain- 
sides abound  in  forests,  in  which  there  is  a  plenty  of  ship- 
timber  and  ornamental  woods.  Numerous  streams,  many 
of  them  large,  flow  down  the  mountains  to  the  sea. 

Affricultnre. — Sugar  is  the  principal  product.  There  are 
between  thirty  and  forty  plantations  which  raise  and  manu- 
facture an  aggregate  of  about  10,000  tons  of  sugar  per 
annum,  besides  molasses:  wool,  tallow,  hides,  rice,  pulu, 
and  bananas  are  exported  in  considerable  quantities,  their 
production  being  generally  profitable.  Nearly  all  the  crops 
of  temperate  climates  can  be  successfully  grown,  but  are 
not  proiitable  for  want  of  markets. 

Exports  and  Imports. — The  total  exports  for  1873  were 
valued  at  $1,661,407.78,  and  the  imports  for  the  same  period 
were  estimated  at  $1,349,448.51. 

Meteoroloffif. — The  climate  is  much  affected  hy  locality, 
and  varies  from  cool,  frosty  weather  to  a  high  average  of 
heat  the  year  through.  The  N.  E.  trades  blow  the  greater 
part  of  the  year,  and  prevent  the  heat  from  becoming  op- 
pressive. Certain  leeward  portions  of  the  islands  are  cut 
off  from  the  trades  by  the  mountains,  and  are  consequently 
oppressed  with  sultry  weather,  which,  however,  is  tempered 
by  the  sea-breezes  which  in  such  places  almost  invariably 
blow  through  the  day.  Showers  are  frequent  in  the  sum- 
mer, and  in  the  winter  severe  southerly  and  westerly  rain- 
storms, lasting  for  days  and  even  weeks,  are  liable  to  occur. 
Thunderstorms  are  rare,  but  severe.  At  Honolulu  the 
average  height  of  the  barometer  is  30.054  inches.  The 
thermometer  at  the  same  place  ranges  from  62°  F.  at  sun- 
rise to  89°  at  3  p.  M.,  with  an  average  of  75.7°.  At  Waimea, 
Hawaii,  at  an  elevation  of  4500  feet,  the  average  is  64°,  the 
lowest  48°.  The  average  rainfall  at  Waikiki,  near  Hono- 
lulu, is  48  inches  per  annum;  on  the  hill.  1  mile  back  of 
the  town,  56  inches;  at  Kalaea  plantation,  on  the  opposite 
side  of  the  island.  61  inches.  The  rainfall  in  Honolulu  for 
the  year  1837  was  21.1  inches;  for  1838,  was  46.8  inches.  12 
of  which  fell  in  October.  The  former  year  had  295  days 
of  trade-winds.  44  of  S.  winds,  and  26  variable;  and  285 
fine,  37  rainy,  and  43  variable  days  ;  while  the  latter  had 
258  days  of  trade-winds,  71  of  southerly  winds,  and  36  va- 
riable, and  275  fine  days,  41  rainy,  and  49  variable  weather. 


Fauna. — By  far  the  greater  proportion  of  animals  pe- 
culiar to  the  Hawaiian  Islands  are  birds,  which  number  over 
70  species,  of  which  nearly  50  have  been  catalogued  and 
partially  described.  The  larger  part  of  these  consist  of  water- 
fowl, beach  and  sea  birds.  The  difficulty  with  which  the  forest 
birds  can  be  observed  and  procured  has  rendered  progress 
in  describing  them  necessarily  slow.  David  Malo,  the  na- 
tive historian,  enumerates  as  native,  hogs  of  several  varie- 
ties, dogs,  mice,  the  domestic  hen,  dragon-flies,  two  kinds 
of  butterflies,  millers,  moths,  flies,  wasps,  grasshoppers, 
cockroaches,  winged  ants,  two  kinds  of  spiders,  and  two 
kinds  of  lizards. 

Plants. — The  vegetable  kingdom  is  rich  in  interesting 
forms.  Many  new  species  and  varieties  have  been  dis- 
covered, and  much  work  has  been  done  in  their  description 
and  classification.  S.  B.  Dole. 

I  endorse  the  above  article  by  Mr.  Dole, 

Elisiia  H.  Allen,  Chief-Justice  of  Hawaiian  Islands. 

Haw  Creek,  tp.  of  Knox  co..  111.     Pop.  1056. 

Haw  Creek,  tp.  of  Bartholomew  co.,  Ind.    Pop.  2634. 

Haw  Creek,  tp.  of  Morgan  oo.,  Mo.     Pop.  1731. 

HaAves  (Joel),  D.  D.,  b.  at  Medway,  Mass.,  Dec.  22, 
1789;  graduated  at  Brown  University  in  1813;  studied 
theology  at  Andovcr,  and  in  1818  became  pastor  of  the 
First  Congregational  church  in  Hartford,  Conn.  He  won 
great  fame  as  an  author  and  preacher.  Among  his  nu- 
merous works  arc  Lectures  to  Yoinifj  Men  (1828),  which  had 
a  great  sale:  Memoir  of  Kormand  Smith  (1839);  The  lie- 
l if/ion  of  the  East  (1845) ;  and  An  Offering  to  Home  Mis- 
sionaries (1865).     D.  at  Gilead,  Conn.,  June  5,  1867. 

Hawesville,  post-v..  cap.  of  Hancock  co.,  Ky.,  120 
miles  W.  S.  AV.  of  Louisville,  on  the  Ohio  River.  It  is  the 
centre  of  the  Kentucky  coal  system.  8  mines  being  in  suc- 
cessful operation  in  the  vicinity.  There  are  several  good 
schools,  4  churches.  2  hotels,  1  furniture-factory,  1  hub  and 
spoke  factory,  and  1  newspaper.  Principal  occupation,  coal- 
mining and  tobacco-raising.     Pop.  855. 

David  R.  Mtrray,  Ed.  "  Plaivdealer." 

Haw'^finch,  the  common  grosbeak  of  Europe  and  Asia, 
Cocrothratistrn  vnhjaris.  It  is  a  shy  forest  bird,  but  is 
quite  destructive  of  small  fruits,  seeds,  and  the  like.  It  is 
variegated  with  black,  white,  brown,  and  gray  of  various 
tints,  and  is  seven  inches  long. 

Haw'ifk,  town  of  Scotland,  in  the  county  of  Rox- 
burgh, at  the  confluence  of  the  Tcviot  and  the  Slitrig.  It 
is  the  centre  of  the  Scotch  manufactures  of  stockings,  plaids, 
shawls,  and  blankets.     Pop.  11,355. 

HaAVk,  a  popular  name  for  many  birds  of  prey  of  the 
family  Falconid;!?,  mostly  smaller  than  those  known  as 
eagles,  and  having,  as  a  rule,  shorter  wings  than  the  true 
or  noble  falcons.  The  term  is.  however,  a  very  vague  one. 
For  instance,  the  black  hawk  of  the  U.  S.,  called  also 
rough-legged  falcon,  is  the  Arehibuteo  aaneti-Johnnnis ; 
others  are  of  the  genera  PoUornis,  Gcranospiza,  Micrastur, 
Melieraxy  and  many  other  genera.  The  genus  Acclpiter 
is,  however,  regarded  as  the  typical  one.  The  more  import- 
ant species  are  described  under  their  alphabetical  heads. 

Hawk'bit,  the  Leontodon  autnmualc  of  Linnaeus,  called 
also  fall-dandelion,  a  composite  perennial  plant  from  Eu- 
rope, naturalized  in  parts  of  the  1'.  S.  Its  heads  of  3"cl- 
low  flowers  resemble  those  of  the  dandelion,  and  in  New 
England  are  very  abundant  from  July  to  October. 
Hawk  Creek,  tp.  of  Renville  co.,  Minn.  Pop.  353. 
HaAVkers.     See  Peddlers. 

Hawkesbiiry,  a  river  of  East  Australia,  in  New  South 
Wales.  It  enters  the  Pacific  at  Broken  Bay,  20  miles  N.  E. 
of  Sidney.  Its  course  is  only  50  miles,  but  it  is  navigable 
up  to  AVindsor.  It  is  remarkable  for  its  inundations,  the 
water  sometimes  rising  20  feet  in  a  few  hours. 

Hawkesbury,  a  v.  of  Prescott  co.,  Ontario,  Canada,  on 
the  river  Ottawa,  opposite  Grenville,  with  which  it  is  con- 
nected by  ferry.    It  has  manufactures  of  lumber.    P.  1671. 

HaAVkesworth  (Jonv.)  LL.D.,  b.  in  London  1715  or 
1719;  was  a  clockmaker's  apprentice:  read  law,  and  in 
1744  became  compiler  of  parliamentary  debates  tor  the 
Gentleman's  Mar/azine.  for  which  periodical  he  was  critic 
1765-72  ;  was  the  author  of  70  of  the  140  papers  published 
in  the  Adventurer  (1752-54),  in  consequence  of  which  he 
received  the  doctorate  from  the  archbishop  of  Canterbury. 
Author  of  ^/»)r/,  a  good  oratorio  { 1760) ;  Edijnr  and  Eme- 
line,  a  drama  (1761)  ;  Almoran  and  Hamef,  a  tale  (1761); 
prepared  for  the  government  an  account  of  the  first  voy- 
age of  Cook,  with  some  account  of  the  voyages  of  Byron, 
Wallis,  and  Carteret  (3  vols.,  1773),  a  work  which  called 
forth  severe  criticisms ;  translated  Fenelon's  Ti'lemnqne 
(1768);  prepared  a  good  Life  of  Sicif'i,  etc.  D.  Nov.  17, 
1773. 

Hawking*  See  Falconkt,  by  Prof.  A.  de  Gubernatis. 
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liaw'kinSf  county  of  Tconegsce,  bounded  on  the  N.  by 
Virginia.  Area,  'Mi)  square  miles.  It  is  uiountaiuous, 
with  wi.lu  fertile  vallc.vs.  tattle,  crain,  tobacco,  aud  wool 
are  staple  products.     Cap.  KogL-rsville.     Pop.  1J,8.'J7. 

Hawkins  (Hksjamlv),  b.  iu  North  Carolina  Aug.  15, 
lT.'i4;  educated  at  Priueeton ;  was  an  excellent  French 
schuliir;  became  Washington's  interpreter  in  his  intercourse 
with  the  French  officers  of  his  army  ;  was  with  him  at  the 
battle  of  .Monmouth.  In  17S0  was  chosen  commercial  agent 
of  North  Carolina,  and  17«1-S1  ami  17SO-,S7  was  a  dele- 
gate to  Congress;  17S'J-95  was  a  Senator  from  the  same 
State  under  the  new  Constitution.  In  tho  latter  year  bo 
was  appointed  by  Washington  agent  for  superintending  all 
the  Indians  S.  of  the  Ohio;  this  office  ho  retained  until  his 
death,  making  bis  head-quarters  most  of  the  time  at  a  sta- 
tion in  (Jei>rgia  which  is  now  known  as  tho  city  of  liawk- 
insville,  named  in  honor  of  his  memory.  To  each  suoees- 
sive  President  from  Washington  to  Madison  he  tendered 
his  resignation,  which  was  not  accepted.  lie  was  a  man 
of  superior  abilities,  great  v.ariely  of  learning,  and  of  lofty 
char.acter.  lie  left  some  valuable  writings  on  topogriiphy 
and  the  Indian  character.  I).  .luno  G,  ISIfi,  universally 
lamented  by  both  tho  white  men  and  tho  red  men  from  tho 
Ohio  to  the  Gulf,  whose  mutual  interests  and  intercourse 
he  had  so  humanely  and  beneficently  conducted  for  upwards 
of  a  quarter  of  a  century.  (See  Cn.\rPEi.i.'»  Ilittnricnl 
Mi~";ll,ti,ies  nf  Gcorijia.)  A.  II.  Stephe.vs. 

Hawkins  (Bexjami.v  WArnnnocsu),  F.  O.  S.,  F.  L.  S., 
b.  in  London  Feb.  8,  1S07;  was  educated  at  St.  Aloysius' 
College;  studied  art  under  William  Lchnes,  tho  sculptor; 
began  the  pursuit  of  natural  scienco  ia  lsiI7,  and  iu  1832 
began  tho  restoration  of  extinct  animals  in  model,  his  pre- 
vious labors  (lSI2-t7)  in  studying  living  forms  of  animal 
life  at  Knowsley  Park  having  fitted  him  for  tlio  work.  In 
ISfiS  ho  removed  to  the  U.  S.  llis  lectures  in  tho  United 
Kingdom  and  the  U.  S.  have  done  much  to  popularize  sci- 
ence. His  thirty-three  restorations  of  fussil  animals  for 
tho  Crystal  Palace  P.irk,  near  London,  are  famous  exam- 
ples of  his  skill  in  modelling.  Author  of  I'upnlur  Comjiar- 
ulire  Aiiritnm;/  (I.SIO) ;  Elemntta  of  Form  (1S421  ;  Compiir- 
atirr  View  of  the  Hitman  and  Aiiiiiial  Frame  (1860);  Atlufi 
of  Oomp.  Onleoloi/}/  (with  Huxley,  18G1);  Artislic  Anatomy 
of  thr  Jfor»c,  Cattle,  and  Sfirrp,  etc. 

Ilnwkins  (Sir  Joh.v),  b.  about  lo20  at  Plymouth,  Eng- 
land :  became  a  mariner,  and  in  ljft2,  l.')*U,  and  1.";(j7  took 
cargoes  of  slaves  from  Guinea  to  Spanish  .America;  was 
attacked  (1567)  on  tho  Mexican  coast  by  a  Spanish  fleet, 
and  lost  several  ships  from  the  s(itialron  iu  llis  command  ; 
wa?  made  treasurer  of  the  Engli-sh  navy  157.'i;  knight  and 
rear-admiral  1588,  and  served  with  distinction  against  the 
Armada  :  went  with  Frobisher  to  cut  olf  the  jilate-ileet  loUO, 
but  failed  to  accomplish  that  result ;  led  with  Drake  an  ex- 
pedition against  the  iSpauish  West  Indies,  aud  d.  at  sea  Nov. 
21,  151(5. 

Hawkins  (Sir  .Tors),  b.  in  London  Mar.,  1719;  was 
bred  an  attorney,  but  cievoteil  mu<rh  time  to  music  and  lit- 
erature; joined  the  Madrigal  Society  17U,and  in  17iy  bo- 
caini-  a  member  of  Dr.  Johnson's  literary  club  ;  magistrafo 
for -Middlesex  1701  :  su]ipres:^ed  tho  riots  at  Hreiitford  17(>8, 
at  Spitallields  176'J;  was  knighted  1772.  and  d.  in  Lonilon 
May  21,  17841.  Chiefly  remembered  for  his  tlcneral  Hint, 
of  Mitnic  (1776),  an  important  work  :  wrote  also  a  Life  of 
johnmn  (1787).  and  published  an  edition  of  Walton's  Amjler 
(1760),  and  of  Johnson's  Worka,  besides  several  minor  works 
of  his  own. 

Hawkins  (Wii.LiAJr  GKoncE),  b.  at  lialtimore.  Md., 
Oct.  22,  lK2:i,  a  son  of  John  H.  W.  Hawkins  (1797-1858), 
tho  Washingtoiiian  temperance  lecturer.  The  son  gradu- 
ateil  at  Wesleyan  University,  Middlotown,  Conn.,  1818; 
stu'lied  divinity  at  Fairfax  Seminary,  Va.,  18tS-51;  en- 
tered the  Protectant  Kpiscopal  ministry  18."il  ;  has  lield 
rectorshijis  in  M.iryland.  Mas^acbuselt^,  Pennsylvania, 
etc. ;  edited  tho  Xatimial  Freedman,  etc.,  186;{-66,  and  has 
been  much  engaged  in  domcstie  missions;  in  1871  becamo 
chaplain  in  the  asvlum  at  IJinghamton,  N.  Y.  Author  of 
a  l.ifrot  his  father  (1859);  Lnnnford  l.ane  (ISOli);  lli»- 
ton/  of  the  Fririiman'n  f'ommixiiinii  (1866),  etc. 

Ilaw'kinsvilli;,  city,  cap.  of  Pulaski  eo.,  Oa.,  10  miles 
,S.  of  .Miirrm,  on  (ho  Macon  and  Prunswiek  U.  U.  It  has 
4  gooil  schools,  5  churches,  1  bank  anil  trust  company,  1 
newspaper,  2  carriage  and  wagon  factories,  a  large  cotton- 
factory,  3  cotton  waridiousos,  I  steam  griHt-miU,  a  Masonic 
and  an  Odd  Follows  lodge,  anil  the  usual  number  of  stores. 
Pop.  813.  John  H.  ,Mautkn,  Maijor. 

Ilaw'kinsvillc,  post-v.  of  Iloonville  tp.,  Onoida  oo., 
N.  v..  has  several  manufactories.      Pop.  150. 

Hawk  Moths,  Ibe  Sphingidie,  a  family  of  lepidopter- 
ous  insi'cts,  of  which  there  are  nior*?  than  3IMi  known  spcoics, 
quite  largi'ly  from  tropical  America.    Among  them  are  somo 


of  tho  largest  of  the  Lepidoptera.  They  have  short  bodies 
and  narrow,  strong  wings,  which  make  their  flight  swift 
and  poiverlul.  They  olteu  stand  poised  in  the  air  like  hum- 
ming-birds, and  iu  general  obtain  their  food  from  flowers 
after  the  manner  of  humming-birds.  At  rest,  tho  wings 
usually  form  a  roofer  tent  over  the  insect,  and  in  flight  the 
hind  wing  is  attached  by  a  hook  to  the  forward  wing.  The 
larvoo  have  sixteen  legs,  and  are  remarkable  for  their  large 
size  and  their  habit  of  elevating  tho  fore  part  in  a  manner 
fancied  to  resemble  tho  position  of  the  sphinx  (hence  the 
name  Sphinx  for  tho  typical  genus).  The  larvio  are  mostly 
destructive  plant-feeders.     The  U.  S.  have  many  species. 

Hawks  (Cicero  SrErnEN),  D.  D.,  LL.D.,  Protestant 
Episcopal  bishop  of  Missouri,  was  b.  at  New  liernc,  N.  C., 
May  26,  1812,  and  graduated  at  the  University  of  North 
Carolina  in  1S30:  studied  law;  was  ordained  in  183-1 ;  rec- 
tor of  Trinity  church,  liuffalo,  N.  Y.,  1837-13,  of  Christ 
church,  St.  Louis,  181.'!— 14,  and  was  consecrated  bishop  of 
Missouri  iu  1844.  During  tho  cholera  season  of  1849  ho 
was  conspicuous  for  his  care  for  the  jihysieal  ancl  spiritual 
good  of  tho  sufferers.  He  was  the  author  of  several  works, 
chiefly  f<.r  tho  young.     U.  Apr.  19,  1868. 

Hawks  (FuANCis  Lister),  D.  D.,  LL.D..  1>-  at  New 
Berne,  N.  C,  June  10,  17'.'8,  and  was  an  elder  brother  of 
Bishop  C.  S.  Hawks.  Ho  graduated  at  the  University  of 
North  Carolina  in  1S15,  and  bcc:imc  a  successful  lawyer,  but 
in  1827  was  ordained  to  the  ministry  of  the  Protestant  Epis- 
copal Church.  Was  for  a  time  assistant  minister  in  New  Ha- 
ven, Conn.,  and  in  Pliiladelphia ;  in  1830  was  chosen  pro- 
fessor of  divinity  in  Washington — now  Trinity — College, 
Hartford,  Conn.";  in  1831  was  rector  of  St.  Stephen's,  New 
York  Ciiy,  and  of  St.  Thomas's,  1832-13.  In  1835  he  de- 
clined the  missionary  bishopric  of  the  South-west.  In  1837 
ho  beeamo  one  of  tho  founders  of  the  New  York  lievicw, 
andin  1839  established  St.  Thomas's  Hall,  a  school  at  Flush- 
ing, N.  Y.,  by  which  he  was  heavily  involved  in  debt.  Ho 
was  (1840-42)  editor  of  the  Chnreh  Iteeord.  In  1843-44 
ho  resided  in  Mississippi,  of  which  diocese  he  declined  tho 
bishopric.  lie  was  (1841-49)  rector  of  Christ  church,  New 
Orleans,  and  was  chosen  first  ))refident  of  the  I'niversity 
of  Louisiana.  He  held  (1849-61)  rectorships  in  New  York 
City,  whero  $15,000  was  presented  to  him  for  the  relief  of 
his  pecuniary  embarrassments.  In  1854  ho  declined  tho 
bishopric  of  Ilhode  Island.  Sympathizing  with  the  South 
during  the  civil  war.  he  lield  (1861-05)  the  rectorship  of 
Christ  church.  Ballimorc.  In  1865  be  accepted  the  ministry 
of  the  chapel  of  tho  Holy  Saviour,  N.  Y.  1).  Sept.  27,  1 860. 
When  in  the  practice  of  law  he  ]iublishcd  several  volumes 
of  legal  reports  and  a  digest,  and  afterwards  Vontributlona 
to  the  EeelraiuHtienl  Hist,  of  the  f.  .S'.  ( I  836-41  )  ;  Narratiie 
of  Com.  Pcrri/'a  lij-peilition  (1850) ;  Hiatortj  <f  North  Caro- 
lina (1857-^8);    Doeummtary   Jllat.  of  the   I'rot.  Epiaeopnl 

Chureh  (1SR3),  and  a  large  number  of  other  works,  among 
them  tho  "  Uncle  Philip  "  series  for  the  young.  Ho  was 
alike  eminent  for  learning,  piety,  and  eloquence. 

Ilawks'boo,  or  Ilauksboc  (Khanlis),  F.  R.  S.,  was 
chosen  to  the  Itoyal  Society  in  1705;  became  curator  of 
experimcnis.  and  in  1 723  assi-stant  secretary.  Author  of  43 
papers  in  tho  I'liitmi.  Tranaactiont  between  1704  and  1713, 
and  of  I'hyaio-Meehanieal  Expcrimcnia  (1709).  He  was  ono 
of  the  founders  of  electrical  science,  anil  maiie  improve- 
ments in  electrical  machines,  air-pump.-i,  and  oilier  appara- 
tus. Tho  limes  and  places  of  his  birth  and  death  arc  not 
Itnown. 

Iliiwk'sliaw  (Joiix),  F.  R.  S.,  b.  at  Leeds,  England, 
in  181 1,  whero  ho  was  educated;  pupil  under  Mr.  Chns. 
Fowler;  engaged  in  the  construction  of  turnpike  roads; 
subsequently  ho  beeamo  assisliinl  In  Mr.  Alexander  Nim- 
mo.  government  engineer  of  )iiililie  works.  On  Ibe  death 
of  Mr.  Nimino,  Mr.  Hawkslmw  went  to  South  Amerioa 
and  assumed  charge  of  tho  Bolivar  oopper-mines.  Uo- 
turning  to  England,  ho  became  engineer  of  the  Manches- 
ter and  liiilton  Canal  and  Railway,  and  subsequently  con- 
Btrueled  the  Lancashire  and  Yorkshire  Railway  and  sev- 
eral others  in  various  parls  of  England.  His  name  is  in- 
timately connected  with  many  great  engineering  uehievo- 
monls  throughout  Kurope.  In  Russia  ho  construeled  tho 
Riga  and  lliinaberg  and  Ibe  Duniibcig  and  Witepsk  rail- 
ways; in  Wales.  Ibe  I'enurlh  liarimr  aud  dock  in  Car.lifl' 
Roads;  Ibe  l,oudon<lerry  bridge  in  Ireland;  the  Charing 
Cross  and  Cannon  Street  railways,  besides  other  public 
works  in  Li.ndon  ;  Iho  new  docks  at  Hull;  tho  goveriiment 
railways  in  -Miiiiritius;  was  ongineer-in-chief  of  the  great 
ship-eiinal  from  Ainslerdam  lo  the  North  Sea.  planning  tho 
North  Sea  harbor,  the  actual  construction  of  which  involves 
hut  sligbl  ilovialiiin  from  his  original  designs;  construeled 
tho  now  West  India  docks  in  London,  etc. ;  was  consulting 
engineer  to  Ibe  Madras  and  Easlern  Bengal  railways;  en- 
gineer of  the  magnificent  harbor  ot  refugo  at  Ilolybead, 
and  of  tho  foundations  of  Ibe  new   l"iiili<'iilioos  iii  Spit- 
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head;  and  is  frequently  called  upon  by  tbe  British  gov- 
ernment as  consulting  engineer  on  works  of  a  professional 
character.  On  the  failure  of  the  great  sluice  at  St.  Ger- 
main s,  by  which  the  tide-waters  of  the  river  Ouse  poured 
into  the'Mlrlillc  Level  Drain,  bursting  its  banks  at  various 
points  and  inundating  0000  acres  of  land.  Mr.  Hawkshaw's 
services  were  called  upon  to  remedy  the  disaster,  which  he 
did  successfully,  substituting  for  the  first  time  large  siphons 
for  the  fallen  sluice ;  was  one  of  the  metropolitan  commis- 
sioners of  sewers,  and  in  ISOO  was  appointed  royal  commis- 
sioner to  decide  between  the  various  schemes  proposed  for 
supplying  the  city  of  Dublin  with  water.  In  1S74  he  sailed 
for  Brazil,  on  invitation  of  the  emperor,  to  examine  and 
report  on  all  the  principal  harbors  of  the  3000  miles  of  sea- 
coast.  Author  of  many  professional  papers  and  works, 
and  has  been  president  of  the  Institution   of   Civil   En- 
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Hawks'  Springs,  tp.  of  Jackson  co.,  Ala.     Pop.3S6. 

Haw'Iey,  post-tp.  of  Franklin  co.,  Mass.  It  is  moun- 
tainous, but  well  adaj)ted  to  grazing,  and  contains  iron  ore 
and  a  mineral  spring.     Pop.  672. 

HaAVley,  post-v.  of  Palmyra  tp.,  Wayne  co.,  Pa.,  on 
the  Honesdalc  branch  of  the  Erie  R.  R..  S  miles  S.  E.  of 
Iloncsdale,  and  on  the  Pennsylvania  Coal  Co.'s  R.  R. 

Hawley  (Bostwick),  D.  D.,  b.  at  Camillus,  N.  Y.,  Apr. 
8,  1814;  graduated  in  1S38  at  Wesleyan  University;  taught 
in  seminary,  Cazenovia,  N.  Y.,  1S3S-42;  has  held  numer- 
ous pastorates  in  the  Methodist  Episcopal  Church.  Aulhor 
of  Manual  of  Mdhodimn,  and  various  reviews,  tracts,  etc. 

Hawley  (Joseph),  b.  at  Northampton,  Mass.,  1724; 
graduated  at  Yale  College  1742.  Starting  life  in  the  min- 
istry, he  became  a  lawyer,  in  which  profession  he  achieved 
a  great  reputation  through  many  years  of  practice.  From 
1764  to  1776  he  occupied  a  seat  in  the  house  of  represen- 
tatives, where  his  eloquence  was  exerted  in  the  cause  of 
American  liberty,  of  which  he  was  one  of  the  ablest  advo- 
cates during  this  eventful  period.  Owing  to  the  condition 
of  his  health  he  retired  from  public  life  in  1776.  Although 
for  a  time  an  active  opponent  of  Jonathan  Edwards,  whose 
removal  he  attempted  to  effect,  he  yet  in  1760,  on  becoming 
convinced  of  his  error,  in  a  characteristic  letter  to  Mr.  Ed- 
wards deplored  his  action  in  the  matter.    D.  Mar.  10, 17SS. 

Hawley  (Gen.  Joseph  Roswell),  b.  at  Stownrtsville, 
N.  C,  Oct.  .''1,  1S26.  Ilis  father  was  a  native  of  Farming- 
ton,  Conn.,  and  to  that  State  the  family  returned  in  1837. 
and  afterwards  removed  to  Cazenovia,  N.  Y.  Gen.  Hawley 
received  his  early  ediicatton  in  the  schools  of  Farmington 
and  Hartford,  Conn.,  and  Cazenovia.  N.  Y.,  and  was  grad- 
uated at  Hamilton  College,  N.  Y.,  in  1S47.  lie  studied  law 
at  Cazenovia  and  Farmington,  and  in  Sept.,  18r>0,  com- 
menced practice  in  Hartford,  where  ho  was  for  a  time  the 
law-partner  of  John  Hooker,  Esq.  lie  very  early  took  a 
deep  interest  in  the  politics  of  the  country,  and  was  an 
active  opponent  of  slavery,  especially  of  its  extension  (o 
the  U.  S.  Territories.  He  was  an  earnest,  forcible,  and  vig- 
orous platform-speaker  in  the  days  of  the  Free-Soil  agita- 
tion. In  his  law-office,  and  by  his  invitation,  Hon.  Gideon 
Welles,  Hon.  John  M.  Xiles,  and  a  few  other  prominent 
Hartford  men  met  Feb.  4,  1856,  and  took  steps  which  led 
to  the  organization  of  the  Republican  ]iarty  iu  Connecticut. 
In  Feb.,  1857,  he  left  the  practice  uf  the  law  and  became 
editor  of  the  Hartford  Emiinfj  Prrnt,  a  journal  established 
in  1856  as  the  organ  of  the  newly-formed  Republican  party, 
his  associate  being  William  Faxon,  Esq.,  afterwards  assist- 
ant secretary  of  the  navy.  As  an  editor  and  platform- 
speaker  he  was  prominent  in  his  State  in  the  exciting  po- 
litical times  from  1856  to  1861.  Upon  the  outbreak  of  the 
war  of  1801-65  he  enlisted  in  the  army  (Apr.  15.  1861), 
being  the  first  man  in  Connecticut  to  enroll  his  name  for 
the  volunteer  service.  He  went  to  the  field  as  captain  in 
the  1st  Regiment  Connecticut  Vols.  ;  was  in  the  liattle  of 
Bull  Run,  his  company  and  regiment  being  among  the 
forces  which  ]ireserved  their  discipline  through  that  rout, 
returning  to  Washington  in  good  order,  and  saving  much 
property  that  had  been  abandoned.  At  the  close  of  the 
three  months'  campaign  he  immediately  engaged  in  recruit- 
ing for  the  7th  Connecticut  Vols.,  in  which  ho  was  com- 
missioned lieutenant-colonel.  He  served  in  a  campaign 
before  Charleston,  S.  C,  aided  in  the  bombardment  of  Fort 
Pulaski,  his  regiment  being  the  first  to  occupy  the  fort  after 
its  surrender:  was  in  the  battles  of  Morris  Island.  Fort 
Wagner,  James  Island,  Pocotaligo.  and  Olustee.  command- 
ing a  brigade  in  the  latter  engagement.  He  was  commis- 
sioned a  colonel  iu  1862,  and  a  brigadier-general  in  1864, 
though  he  had  commanded  a  brigade  for  a  long  time  pre- 
vious to  this  promotion.  He  served  in  the  Army  of  the 
James  before  Richmond  and  Petersburg,  and  with  his  com- 
mand participated  in  many  of  the  hardest  battles  of  th.at 
siege.     He  was  military  governor  at  Wilmington,  N.  C,  on 


the  occui)ation  of  that  city  by  the  Federal  troops.  He  was 
brevetted  major-general  in  1865,  was  Gen.  Terry's  chief 
of  staff  at  Richmond  after  the  surrender  of  Lee,  and  was 
mustered  out  of  service  in  Jan.,  1866.  He  was  elected  gov- 
ernor of  Connecticut  in  Apr..  I860,  holding  the  office  one 
year.  He  returned  to  journalism  as  editor  of  the  Hartford 
Couratit,  with  which  the  Press  had  been  cousolidated.  He 
was  president  of  the  Republican  national  convention  at 
Chicago  in  1868,  and  his  brief  speech  on  taking  the  chair 
was  an  eloquent  declaration  of  the  high  and  pure  ideas 
which  have  guided  his  political  life.  Such  sentiments  as 
the  following  in  that  speech  furnished  keynotes  for  the 
campaign  iu  some  degree :  *'  For  every  dollar  of  the  na- 
tional debt  the  blood  of  a  soldier  is  pledged.  Every  bond, 
in  letter  and  in  spirit,  must  he  held  as  sacred  as  a  soldier's 
grave."  "'  The  power  of  a  nation  of  forty  millions  must  be 
behind  the  just  claims  of  the  poorest  workingman,  of  what- 
ever race,  to  even  a  day's  wages;  its  majesty  must  be  felt 
wherever  the  humblest  loyal  man  appeals  against  personal 
violence  and  oppression.''  He  was  elected  to  the  42d  Con- 
gress from  the  First  Connecticut  district  Nov.  5,  1872,  to 
till  the  vacancy  caused  by  the  death  of  Hon.  Julius  L. 
Strong,  receiving  the  largest  Republican  vote  ever  cast  iu 
the  district.  He  was  re-elected  to  the  43d  Congress  Apr., 
1873.  On  the  organization  of  the  Centennial  commission  to 
arrange  for  the  celebration  of  the  one  hundredth  anniver- 
sary of  American  Independence,  he  was  chosen  its  presi- 
dent. Gcu.  Hawley  is  a  good  type  of  the  self-made  men 
of  America.  His  progress  in  the  army  was  due  to  a  noblo 
courage  and  constant  devotion  to  his  soldierly  duties;  his 
distinction  in  other  fields  has  been  worthily  won — a  s^ouiid 
integrity,  high  purposes,  earnest  advocacy  of  what  he  be- 
lieved to  he  right,  and  fearless  opposition  to  wrong  every- 
where, having  been  characteristics  of  his  social,  journal- 
istic, and  political  life.  S.  A.  Hubbard. 

Haw'leyville,  post-v.  of  Newtown  tp.,  Fairfield  co., 
Conn.,  on  the  Housatonic  R.  R.,  at  its  junction  with  the 
Shepaug  Valley  R.  R.,  23  miles  N.  by  W.  from  Bridgeport, 
Conn. 

HawleyviHe,  post-v.  of  Page  co.,  la.     Pop.  200. 

HaAVthorn.     See  Crat.egus. 

Haw'thorne  (  Ji'liax),  a  son  of  Nathaniel  Hawthorne, 
h.  in  Boston  June  22,  1846;  studied  in  Harvard  College 
and  Scientific  School,  and  in  Dresden,  Germany,  where  lie 
has  resided  since  1872.  He  was  1870-72  an  engineer  in 
New  York.  Ho  has  published  the  novels  liressaut  (1873) 
and  Idolatry  (1874),  and  many  contributions  to  periodical 
literature. 

HaAVthorne  (Nathaniel),  b.  July  4,  1804,  at  Sa- 
lem, Mass,  In  early  youth  he  was  sent,  on  account  of 
feeble  health,  to  live  upon  a  farm  at  Raymond,  Me.  He 
graduated  at  Bowdoin  College  in  1825,  in  the  same  class 
with  H.  W.  Longfellow  and  G.  B.  Chcever.  He  then  re- 
turned to  Salem,  where  resided  his  widowed  mother,  who 
had  ever  since  1808  been  a  constant  mourner  for  the  loss 
of  her  husband.  While  here  he  published  occasional  arti- 
cles, mostly  tales,  in  different  periodicals.  In  ls28  he  pub- 
lished I'aiishau'c,  an  unsuccessful  romance.  He  went  to 
Boston  in  1830  and  edited  the  American  Magazine^  an 
illustrated  periodical,  which  was  soon  bankrupt.  In  1837 
appeared  7Wice~told  Tales,  which  was  made  up  from  his 
previous  contributions  to  periodicals.  This  work  gradu- 
ally drew  the  attention  of  cultivated  persons  to  the  won- 
derful powers  of  its  author,  and  in  1842  another  series 
appeared.  He  was  (1838-41)  employed  in  the  Boston  cus- 
tom-house, in  which  the  historian  Bancroft  was  then  col- 
lector. In  1842  he  joined  for  a  time  in  the  Brook  Farm  ex- 
periment. In  1843  he  married  and  went  to  Concord,  Mass., 
where  he  lived  in  the  old  parsonage,  afterwards  immor- 
talized by  him  in  Mosses  from  an  Old  Manse  (184(5).  AVhile 
here  he  was  the  associate  of  Emerson,  Thoreau,  Ellery 
Channing,  and  other  congenial  friends.  He  was  (1846- 
50)  surveyor  of  the  port  of  Salem.  While  here  he  wrote 
that  powerful  tale  The  Scarlet  Letter  (1850),  his  most  suc- 
cessful romance.  He  lived  (1850-52)  in  Lenox,  Mass.,  and 
here  he  produced  the  Jfousc  of  the  Sei-en  Gobies  (1851),  and 
The  Bliihedale  Romance  (1852),  and  in  the  latter  year 
published  a  Life  of  Frnnkltn  Pierce,  who  was  a  college- 
friend  to  whom  Hawthorne  was  warmly  attached.  He  was 
IT.  S.  consul  at  Liverpool  1853-57.  and  afterwards  spent 
some  years  in  Italy.  He  lived  (1800-04)  in  Concord,  Mass., 
and  while  journeying  for  his  health  with  Mr.  Pierce  he  d. 
at  Plymouth,  N.  H..  May  19,  1804.  Besides  the  works  men- 
tioned above  are  Trxie  Stories  frnm  Hisfort/.  etc.  {IS5\),  The 
W.xiderhook  (1851),  The  Sn»w  Imatje,  etc.  (1S52),  Tontjle- 
irond  Tales  (1853).  The  Morhle  Faun  (1860,  in  some  re- 
spects his  best  effort),  and  Onr  Old  Home  (1863).  After  his 
death  appeared  a  series  of  Nutrboolcs  (1868-72),  Septiwins 
Feltnn  ( 1872  ),  and  parts  of  the  unfinished  DolUver  Romance. 
In  person  he  was  tall,  large,  and  imposing,  but  he  was  as 
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shy,  sensitive,  and  imprcssiblo  as  any  woman.  In  hia  pe- 
culiar vein  of  romance  his  genius  ie  unapproachable. — Mr. 
IlawthoruL-'s  wh\.\  Sophia  Pkabody  (lsiO-711,  a  lady  of 
artistic  tastes,  illustrated  one  of  his  stories  before  their  ac- 
quaintance, and  after  his  death  edited  the  Sotrfmokg,  and 
publishoil  a  volume  of  .Vor<«  of  her  own  (186S). — His  daugh- 
ter I'w  edited  her  father's  S'ptinitu^  Felton. 

Ilaw  Tree,  tp.  of  Warren  co.,  N.  C.     Pop.  l.'ilO. 

IIa\'all  (  UoitKKT  Willi  AM  ),M.  D.,  b.  in  Petersburg?,  Va,, 
\\\)t.  I,  IS02;  d.  in  Richmond  Mar.  2t),  1S72;  graduated 
at  Yale  Collei;o  1S23;  attended  his  first  course  of  medical 
lectures  in  the  University  of  Pennsylvania,  and  received 
his  degree  from  the  University  of  Maryland  in  lvS26.  Ho 
volunteered  to  meet  the  cholera  in  New  York  City  in  1S;12, 
enjoyed  the  advanla;j;cs  of  the  schools  and  hospitals  of  Eu- 
rope, and  returnin;;  thence  settled  iu  Hielimoud,  where  fop 
years  ho  enjoyed  a  large  practice.  Ho  obtained  two  Boyl- 
Bton  prizes — one  for  an  essay  on  fistula  laehrymalis,  tho 
other  for  exploration  of  tho  internal  organs  by  external 
moans.  Ho  w:is  also  a  fre(|uent  contributor  to  a  monthly 
medical  journal  called  the  Sfethoscope.  Ho  was  president 
of  the  Medical  Society  of  Virginia  in  ISll,  and  again  in 
1850,  and  took  a  very  active  interest  in  the  organization  of 
tho  American  Medical  Association — was  in  fact  one  of  its 
founders.  Pail  F.  Evk. 

Ilaxo  fFRAX(;"ois  BexoIt),  Barox,  b.  June  21.  1774;  a 
general  of  French  engineers,  and  one  of  the  most  able  mili- 
tary engineers  of  modern  times.  Distinguished  himself  at 
tho  siege  of  Lerida,  Mequcnenza,  and  Tarragona  under  Sa- 
chet; directed  tho  construction  of  fortifications  at  Belfort, 
Sedan,  (trenoble,  and  T/Ecluso;  also  tho  operations  at  tho 
siege  of  Antwerp,  IS.iO;  published  no  system  of  fortifica- 
tion, but  introduced  new  features  and  made  important  mod- 
ifications. (See  £'(f^<'.  /?»■//.,•*  Foriilication.")  Bestknowa 
out  of  Franco  by  what  is  called  tho  '*  Haxo  casemate,"  form- 
ed in  the  para|)el,  and,  though  arched  over,  covered  with 
earth,  and  open  beliind  to  tho  terreplein ;  the  guns  fire 
through  embrasures  formed  in  :iu  extension  of  tho  parapet 
beyond  its  ordinarily  retired  position  in  his  system,  and 
are  not  only  secured  from  the  enemy's  fir**,  but  may  bo  hid- 
den by  masking  tho  embrasures.     D.  June  '2j,  ISoS. 

Hay^  forage-plants  cut  for  fodder  and  cured  for  etor- 
age.  The  plants  commonly  used  for  making  bay  aro  many 
kinds  of  grasses,  several  leguminous  plants,  particularly 
the  clovers,  and  a  few  plants  of  other  natural  families.  As 
a  rule,  plants  are  in  tho  best  state  to  bo  cut  for  fodder 
when  in  blossom  or  just  out  of  blossom,  because  during  tho 
development  of  tho  seeds  groat  drafts  aro  made  upon  tho 
plant  to  supply  phosphates  and  other  valualdo  nutritive 
substances  which  are  needed  for  their  perfection.  Tho  seed 
is  thus  formed  m<)re  or  loss  at  tho  expense  of  tho  haulm 
an  1  loaves,  and  at  tho  same  limo  tho  stems  become  woody 
and  stitT,  preparatory  to  sustaining  tho  weight  of  tho  heads. 
This  woody  fibre  is  formed  at  tho  expense  of  tho  starch, 
gum,  sug:ir,  and  soluble  cellulose  contained  in  tho  cells 
and  juices  of  tho  stem  and  leaves. 

Tho  manner  of  curing  is  no  less  important  than  tho  timo 
of  cutting.  l(  exposed  to  tho  sun.  turned  often,  and  dried 
rapidly  and  thoroughly,  grass  and  clover  will  bo  found  to 
b'i  harsh  and  brittle,  tho  leiives  will  fall  off,  tiie  sweet  odor 
will  be  gone,  and  a  groat  part  of  tho  valur-  of  the  hay  lost. 
Tho  object  sought  is  not  to  tin/  hay  so  that  it  will  keep,  but 
to  rure  it  so  that  it  will  make  tho  most  nutritir)U3  foddiT 
and  bo  dry  enough  for  storing.-  Slow  dryin?;,  with  sufli- 
eient  exposure  to  tho  air  to  prevent  fermenfalion.  causes 
tho  juices  of  tho  plants  to  beeome  thickened,  and  when 
such  a  degree  of  inspissation  is  reaeho'l  that  fho  hay  wili 
nothentand  rnnuhl  when  phu-ed  in  stacks  or  in  tho  mow — 
a  point  not  diifieult  to  determine  with  suflieient  aeeuraey — 
the  proce--*  is  complete.  Such  hay  will  be  found  green,  fra- 
grant, and  tough,  tho  leaves  even  of  clover  not  breaking 
and  falling  off.  A  greater  weight  of  hay  will  bo  obtaiueil, 
and  it  will  prove  mure  nutritious  and  be  better  relished  by 
animaN.  The  cutting  of  gra"*"  for  hay  is  done  by  hiiml- 
scythes  or  by  horse-power  mowing-machines.  Tho  swaths 
as  cut  aro  shaken  out  and  lurnod  to  expose  all  to  tho  ac- 
tion of  tho  sun  and  air,  cither  by  Imnd  or  by  machines  called 
'*  spreaders"  or ''tcdderw."  It  is  rakcrl  together  when  some- 
what dry.eifherbyhan'l  or  horse  rakes,  into  long  henps,  call- 
ed **  winilrow^"."  extending  in  parallel  lines  ncros-i  the  ficM. 
The  hay  in  tho  winrlrows  is  divided  by  the  eye,  and  formed 
into  symmetrical,  pompaet  eonieal  heaps  called  "cocks," 
which  aro  of  grcnter  or  less  siz.e  according  to  convenience, 
and  according  to  tho  condition  of  (he  hay.  small  corks  heat- 
ing less  readily  than  large  ones.  Flay-eaps,  which  are 
pieces  of  cotton  cloth  four  to  six  feet  square,  with  loopgof 
cord  sewed  in  at  the  corners,  w'herehy  they  are  pinned  with 
wooden  pins  or  forks  to  the  hay.  are  not  nnfrequently  usetl 
to  cover  the  tops  of  these  cocks  in  threatening  weather  to 
prevent    the  hay  getting  wet.     Thus  proteetrd,  or  indeed 


I  unprotected,  bay  will  go  on  curing  in  tbo  cook  for  several 
days.      There   is  no  bay  superior  to  that   cured   in   this 
way,  but   there  is  danger  of  overheating  and  mildewing. 
When  suflicienlly  and  freshly  aireil,  hay  will  have  a  slight- 
ly harsh  feel  tvhen  grasped  in  tho  han<ls;   no  semblance 
of  moisture  will  bo  perceived  when  a  lock  is  wrung  and 
hard  twisted  in  the  hands,  and  tho  stems  will  not  feel  cool 
or  moist  when  pressetl  against  the  dry  lips.     It  is  stored 
either  uniler  cover  in  burns  or  barracks,  or  in  stacks.     It 
j  may  bo  salted  when  mowed  away,  four  quarts  to  a  peck  of 
:  salt  being  used  to  tho  ton.     This  gives  it  a  fresher  color, 
[  and  it  is  mure  relished  by  tlie  cattle.     Salt  is,  moreover, 
j  a  great  preventive  of  injury  from    heating,  in  case  hay  is 
I  housed  or  stacked  too  green.     In  addition  to  the  tools  al- 
j  ready  mentioned,  horse  hay-forks  of  various  kinds  are  an 
I  important  aid.     They  arc  arranged  so  that  by  a  system  of 
1   ropes,  blocks,  and  rods  the  hay  is  lifted  from  the  load  upon 
the  fork,  and  delivered  in  any  section  of  the  barn. 

lifoicn  JIfii/. — In  some  parts  of  Europe  the  fermentation 
of  hay  housed  in  a  half-cured  state  or  only  well  wilted  be- 
fore housing  is  so  regulated  that  the  mass  becomes  both 
cured  and  rntthrd  by  the  <»peration.  The  result  is  a  very 
compact  mass,  in  which  tho  plants  lose  to  a  degree  their 
individuality,  and  which  is  of  a  dark-brown  color,  and  so 
compact  that  it  may  be  cut  with  an  axe,  though  it  can  be 
broken  up  by  hand.  This  is  fragrant,  and  highly  relished  by 
stock,  p<issessing  at  the  same  time  a  higher  nutritive  value 
than  tho  best  common  hay.  The  fermentation  causes  a 
considerable  loss  in  weight  from  the  dissipation  of  moisture, 
and  from  tho  consumption  of  a  part  of  the  carbonaceous 
matter.  Coarse  grass  and  plants  hardly  regarded  as  fit  for 
fodder,  if  mingled  with  grass  of  a  better  quality,  are  thus 
nindo  to  contribute  largely  to  the  store  of  winter  forage. 

Hay  varies  greatly  in  composition  and  nutritive  value 
according  to  the  plants  from  which  it  is  made,  the  growth 
nn<l  period  of  cutting,  tho  method  of,  and  the  good  or 
ill  fortune  attending,  its  curing.  Exposure  to  a  single 
heavy  dew  causes  fermentations  and  decompositions  within 
tho  substance  of  tho  moistened  stems  and  leaves,  both 
fragrance  an'l  flavor  nre  lost,  and  the  nutritious  quality  of 
the  hay  seriously  injured.  The  average  composition  of 
meadow  bay  of  medium  quality,  as  given  by  Wolff  and 
Knop  (quoted  by  Johnson),  is  in  100  parts — water,  14.3; 
combustible  matter,  79.5;  ash,  0.2.  The  organic  or  com- 
bnstiblo  matter  consists  approximately  of  albumcnoids 
(gluten,  etc.),  8  parts;  carbohydrates  {starch,  sugar,  and- 
gum),  -10;  fnt,  2;  and  crude  fibre,  X.O.  Except  for  the 
amount  of  crude  fibre  which  it  contains,  good  hay  com- 
pares favorably  with  tho  dilTercnt  kinds  of  grain  as  nu- 
tritious feed,  and  it  is  its  bulk,  caused  by  the  woody  fibre, 
which  particularly  adajtts  it  to  the  use  of  cattle  and  horses 
as  a  general  diet.  Tho  money-value  of  the  hay-cnq)  in  all 
countries  where  cattle  cannot  graze  during  the  winter  and 
spring  is  fully  equal  to  any  other  farm-crop,  as  generally 
estimated.  Its  iiilrinsio  value  is  really  greater,  for  the 
v.alno  of  farm-crops  in  money  is  fixed  chiefly  by  the  con- 
venieneo  and  expense  of  marketing,  and  this  places  hay  at 
a  disadvantage,  tfo  bo  marketed  at  a  distance  it  must  bo 
preE:sed  into  as  small  Cf)mpas3  as  possible  by  bay-presses 
worI;ed  eilhcr  by  hand  or  power ;  and  even  in  tliis  form 
hay  is  a  bulky  article  and  expensive  to  transport  and  to 
market.  Ordinary  bales  measure  2  feet  to  2  feet  i)  inches 
across  tho  ends,  and  I  to  5  feet  in  length,  ond  usually 
weigh  from  200  to  ojO  pounds;  while  those  made  by  tho 
mo^;t  powerful  presses,  though  of  Iho  same  size,  weigh  -100 
to  ."iOO  pounds. 

Tho  kinds  of  grasses  and  forage-plants  most  valued  for 
hay,  anil  which  aro  g'nerally  cultivated  for  that  purpose 
in  this  country,  aro  tlie  following:  (1)  Timothy  (P/ilrum 
prut'tmr),  called  Herds-grass  in  Xew  Knglaml,  a  well- 
known  grass  growing  to  tho  height  of  2  to  1  feet,  flowers 
in  July,  yields  abundantly  for  the  first  cutting — Httlo  for 
tho  aftermath.  (2)  Orchard  grass  {Jhtcti/iin  tftomiratfi), 
called  also  Cock's-foot,  a  rough,  rather  coarse,  leiify  grass, 
flowering  in  June,  at  the  same  time  with  red  clover,  yields 
a  heavy  crop  of  hay  very  early,  escaping  late  droughts, 
which  it  survives  well ;  makes  afterwards  u  great  growth 
of  root-leaves,  useful  for  fall  pasturage.  (.'!)  Kcd-lop 
(At/roHttH  ruh/nn'M),  called  Herds-gross  S.  and  W.  of  New 
York,  a  grass  known  under  many  names,  and  itshuming 
dilTi-rent  forms  and  colors  in  different  soils.  It  usually 
matures  rather  lute,  but  grows  wiry  before  it  fairly  flowers 
in  July;  is  most  valuable  with  other  grasses,  which  it  is 
apt  grailnaily  to  crowd  out  :  niakes  good  hay — nut  so  much 
Hs  tho"<e  pn-viously  named.  (I)  Fowl-meadow  (/'<•'(  nrrn. 
tiiin).  fin  admirable  grass  for  moist  meadows,  making  an 
abundance  of  nutritious,  fine,  p<ifl  hay — Iiellrr  for  ronsump- 
ti<Mi  than  for  market — and  good  aflermnth.  (.'>)  Jtine-gross 
or  bluc-grays  (Pnn  praUuitin)  in  hardly  worthy  of  being 
included  among  hay-grasscM.  yet.  ii-i  it  find^  its  way  into 
aImn-(  nil  permanent  inead'>ws,  and  inak<*»  good  swret  h:iy. 
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excellent  pasture,  and  a  close  sward,  it  is  here  named  as  :  and  again  in  1S66,  in  which  year  he  was  promoted  to  be 
one  of  our  best  grasses.     Besides  these,  a  long  list  of  less      rear-admiral,  and  retired  as  such  1 STU  ;  was  a  lord  of  the  ad- 

valuablc  grasses  might  be  named,  but  those  who  buv  seed         '     ''     ' "^      "      " 

for  hay-meadows  will  generally  confine  themselves  to  these 
and  to  the  clovers.  The  rye-grasses  are  good,  but  not  equal 
to    timothy   and   orchard-grass   for   hay.      Siveet-scentod 


vernal-grass  is  present  in  almost  all  soils  of  the  Northern 
and  Eastern  vStatcs.  It  gives  the  odor  to  new-mown  hay 
so  much  admired,  which  is  not  noticed  in  Western  hay,  on 
account  of  the  absence  of  this  grass.  In  addition  to  these 
proper  grasses,  the  clovers  are  most  imjiortant.  as  already 
mentioned.  The  most  valuable  is  the  common  red  clover 
(  TrlfuUiun  pratenee),  which  Tvc  have  in  two  princijjal  varie- 
ties— the  mammoth  and  medium.  The  latter  is  preferable 
for  hay,  and  may  be  used  alone,  or.  better,  in  connection 
with  orchard-grass  or  timothy,  or  with  timothy,  orchard- 
grass,  iin.l  red-top  mi.xcd.  .\lsike,  or  Swedish  clover  (  Tri- 
folinm  hihridum),  is  partially  procumbent  in  its  growth, 
but  with  grass  to  sustain  it  makes  excellent  hay.  Lucerne, 
or  alfalfa  [Medicafio  satica),  is  sowed  by  itself,  and  after 
becoming  established,  where  it  does  well  yields  at  least 
three  heavy  crops  of  hay  or  green  fodder  each  year. 

The  great  consumption  of  hay  is  of  course  in  those 
parts  of  the  country  where  the  winter  is  long  and  severe. 
Grasses  adapted  to  the  soil  throughout  these  colder  por- 
tions of  the  temper.ate  zone  afford  rich  and  abundant  sum- 
mer p.asturage,  but  for  winter  fodder  the  chief  dependence 
is  hay,  and  in  this  country  corn-fodder,  which,  though 
properly  included  in  our  general  definition  of  hay,  is  never 
reckoned  as  such  by  the  farmers.  The  amount  of  hay 
cured  in  the  ir.  S.,  and  its  distribution,  as  given  in  the 
census  for  1870,  may  be  roughly  stated  as  follows:  The 
total  is  placed  at  2",31l'i,000  tons  ;  of  this.  New  York  pro- 
duced 5.614,000,  Pennsylv.ania  2,8iS,000,  Illinois  2,747.000, 
Ohio  2,289,000,  Iowa  1.777,000,  Michigan  1,290,0(10,  Wis- 
consin 1,287.000,  Indiana  1,070,000,  Maine  1,053.000,  Ver- 
mont 1,020,000,  Minnesota  695,000,  Missouri  615,000,  New 
Hampshire  612,000,  Massachusetts  597,000,  Connecticut 
56.3,000.  California  551,7711,  and  New  Jersey  521,000. 
This  embraces  all  thoise  .States  the  hay -crop  of  which  is  re- 
ported at  more  than  500,000  tons,  and  it  will  be  observed 
that  the  great  stock-growing  sections  of  Kentucky,  Vir- 
ginia, Tennessee,  Kansas,  and  Te.xas  are  not  included,  the 
winters  being  so  mild  as  to  make  hay  of  secondary  consid- 
eration, its  place  being  supplied  by  corn-fodder  and  the 
straw  of  grain,  peas,  etc.  M.  C.  Weld. 

Hay  (.Sir  James  Doit.las  Hamilton),  Baht.,  a  Canadian 
statesman,  b.  Dee.  28,  l.'SOO,  son  of  Sir  Thomas,  fifth  baronet ; 
succeeded  to  his  title  1833  ;  resided  at  Quebec  and  at  Ottawa, 
where  he  was  on  duty  at  the  adjutant-general's  office,  and 
where  he  d.  July  30.  1873.  The  family  was  raised  to  the 
Scottish  baronetage  in  1703.  His  mother  w.as  Anna,  daugh- 
ter of  Mr.  Sheffield  Howard  of  New  York. — His'  son,  the 
present  baronet.  Sir  Hector  Macleas  Hav,  was  b.  in  1821, 
and  resides  in  Quebec. 

Hay  (Jons),  b.  at  Salem,  Ind.,  Oct.  8,  1830;  gradu- 
ated at  Brown  University  in  1858  ;  studied  law  at  Spring- 
field, 111.,  and  was  admitted  to  the  bar  in  1861.  Imme- 
diately afterwards  he  went  to  Washington  with  Pres.  Lin- 
coln, serving  him  as  assistant  secretary,  and  subsequently 
as  adjutant  and  aide-de-camp.  During  the  war  of  1861- 
Gj  he  served  for  several  months  under  Gens.  Hunter 
and  Gillmore,  attaining  the  ranks  of  colonel  and  assist- 
ant adjutant-general.  He  was  appointed  secretary  of  le- 
gation at  Paris  in  1SG5,  and  remained  in  that  position  till 
lS07,  when  he  became  charge  d'affaires  at  Vienna  by  the 
withdrawal  of  Mr.  Motley,  remaining  in  the  latter  place 
till  1868.  In  1869  he  was  appointed  secretary  of  legation 
.at  Madrid,  and  held  that  position  till  1870,  when  he  re- 
turned to  the  U.  S.  and  accepted  a  situation  upon  the  edi- 
torial staff  of  the  New  Y'ork  Tribntie,  where  he  still  re- 
mains. Soon  after  this  he  became  widely  known  by  his  dia- 
lect poems  of  "Little  Breeches,"  "Jim  Bludsoe,"  "  Banty 
Tim."  etc.,  which  were  .afterwards  published  in  book-form 
under  the  title  of  Pike  Conntif  Ballads.  Ho  also  published 
about  the  same  time  his  most  enduring  work,  Castiliaii 
-D'lys,  a  series  of  brilliant  sketches  of  Spanish  life,  charac- 
ter, and  politics.  J.  B.  Bishop. 

Hay  (Sir  Joh.v  Charles  Dalrymple),  Bart.,  F.  K.  S., 
F.  R.  (r.  S.,  b.  Feb.  11, 1821 :  educated  at  Kugby  ;  entered  the 
navy,  and  as  midshipman  served  on  the  coast  of  Syria,  and 
as  flag-Iieuten.ant  off  the  coast  of  Borneo:  senior  officer  of 
the  Columbine  in  1849  in  China,  and  promoted  for  the  de- 
struction of  pirate  vessels ;  commanded  the  Hannibal  during 
the  Crimean  war,  participating  in  the  capture  of  Kerteh 
and  Kinburn  and  the  bombardment  and  capture  of  Sebas- 
topol ;  in  command  of  the  Indus  1857-59 ;  on  Greenwich 
Hospital  commission  1860-61 ;  and  1861-64  chairman  of 
the  iron-plate  committee:  succeeded  to  the  baronetcy  on 
the  death  of  his  father  in  1861;  elected  to  Parliament  iS62, 


miralty  1866-63.  Author  of  the  Flag  List  and  its  Pr„s,,ccts, 
Our  27arul  Defences,  Remarks  on  the  Loss  of  the  Captain,  etc! 
Hay  (Thomas),  M.  D.,  b.  Feb.  7,  1837,  at  York.  Pa.  • 
was  educated  at  the  Pennsylvania  College,  Gettysburg,  Pa.', 
and  the  College  of  New  Jersey  :  in  1861  took  his  dejrcc  of 
M.  D.  from  the  University  of  Pennsylvania,  commenced 
practice  in  Philadelphia,  and  very  soon  obtained  a  lucra- 
tive and  extended  business.  Gyna;cology  attracted  his 
especial  attention,  and  among  many  successful  operations 
he  removed,  in  1871,  an  inverted  uterus,  complicated  with 
a  large  intramural  fibrous  tumor.  Previous  to  this  time 
the  most  eminent  surgeons  had  held  that  this  operation 
was  not  to  be  resorted  to  unless  death  were  certain  to  take 
place  without  it.  But  since  then  Dr.  Gross,  in  a  new  edi- 
tion of  his  Si/stem  of  Snrfjen/.  as  well  as  other  distinguished 
writers,  has  accorded  him  due  credit  for  this  achievement. 
His  operations  have  extended  to  almost  every  branch  of 
surgery.  In  1869  a  paper  of  his  upon  the  use'of  the  long 
tube  in  intestinal  obstruction  was  published  in  the  medical 
journals,  and  in  1871  another  upon  the  removal  of  an  in- 
verted uterus  by  ecrasement.  Various  other  contributions 
have  been  made  by  him  to  professional  literature.  In  1865 
he  became  a  member  of  the  Philadelphia  County  Medical 
Society  ;  in  1S66  a  permanent  member  of  the  American 
Medical  Association  and  of  the  Medical  Society  of  Pennsvl- 
vania;  in  1872  a  corresponding  member  of  the  Gynaico- 
logical  Society  of  Boston  ;  and  in  1874  a  member  of  the 
American  Public  Health  Association. 

Hay  (Walter).  M.  D.,  b.  at  Georgetown,  D.  C,  June 
13,  1830;  was  educated  in  the  Georgetown  College  and  in 
the  medical  department  of  Columbian  College,  D.  C. ; 
studied  for  an  engineer,  and  for  five  years  was  employed 
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urvey  :  since  1857  has  been  a  practi- 


tioner in  Chicago;  editor  of  the  Chicago  Medical  Journal 
since  1868;  adjunct  professor  of  the  theory  and  practice 
of  medicine  in  Rush  Medical  College  since  1870:  in  1872 
was  for  six  months  attached  as  surgeon  to  the  stafi'  of  Gen. 
Sherirlan. 

Hay  As'thma,  Hay  Fe'ver,  or  .\utiim'nal  Ca- 
tarrh', a  disease  recurring  in  certain  individuals  at  cer- 
tain seasons  every  year,  as  in  June  (rose  cold),  in  the  hay- 
making season  (hay  fever),  or  (in  this  country  especially)  in 
the  autumn,  whence  the  name  autumnal  catarrh.     It  is  a 
catarrhal  affection  of  the  nasal  (and  sometimes  of  the  bron- 
chial) passages,  often  with   some  fever  and  more  or  less 
asthmatic  spasm.     Sometimes  incessant  sneezing  and  co- 
ryza  are  the  only  prominent  symptoms.    It  is  not  observed 
in  very  hot  or  very  cold  countries,  on  the  sea,  or  at  con- 
siderable heights  in  some  mountain-regions.     It  is  very 
probably  caused  by  pollen  from  some  plants,  but  it  is  by 
no  means  certain  of  what  species  they  are.     Helmholtz  has 
found  vibriones  in  the  nasal  mucus  in  this  affection,  and 
recommends  the  topical   employment  of   quinine,   which 
seems  to  destroy  the  vibriones.     Removal  from  districts 
where  the  disease  prevails  is  the  only  means  of  cure,  but  the 
usual  palliatives  maybe  employed.  (See  Morrill  Wvjiian, 
Auiiimnril  Catarrh,  1S72.)      Rev.  ev  Willard  Parker. 
Hay'cock,  tp.  of  Bucks  co..  Pa.     Pop.  1250. 
Hay  Creek,  tp.  of  Goodhue  co.,  Minn.     Pop.  901. 
Hay'den    (Ferdinand  Vaxdeveer),  M.  D.,  Ph    D., 
LL.D.,  b.  in  Westfield,  Mass.,  Sept.  7, 1829.    When  young  he 
emigrated  to  Ohio  ;  gradu.ated  at  Oberlin  in  1850,  "and  took 
his  degree  as  doctor  of  medicine  at  .\lbany,  N.  Y.,  in  1853. 
He  did  not  practice  medicine,  but  commenced  his  explor- 
ations of  the  Western  Territories  in  1853.     He  was  a  sur- 
geon of  volunteers  during  the  civil  war,  and  was  brevetted 
lieutenant-colonel  for  meritorious  services  at  its  close;  was 
appointed  professor  of  mineralogy  and  geology  in  the  Uni- 
versity of  Pennsylvania  at  Philadelphia  in   iS65,  and  re- 
signed in  1872;  commenced  the  geological  survey  of  tho 
Territories  in  1S67  under  the  auspices  of  the  genera]  gov- 
ernment, with  an  apjjropriation  of  $5000:    continued  in 
1868    with   $5000;    1869,   $10,000;    1S70,  $25,000;    1871, 
$40,000;    1872,   $85,000;    1873,   $115,000;    1S74,   S95.000. 
Seven  annual  reports  have  been  published,  with  abundant 
illustrations;  also  some  volumes  of  miscellaneous  memoirs 
octavo,  and  a  number  of  volumes  quarto.     Besides  the  re- 
ports of  the  survey.  Dr.  Hayden  has  written  about  50  me- 
moirs, some  of  them  good-sized  volumes.     His  reports  of 
the  explorations  of  the  famous  I'ellowstone  region  in  1870 
and  1871  induced  Congress  to  set  apart  by  law,  as  a  national 
park,  3575  square  miles  of  the  public  domain,  containing 
within  its  limits  most  of  the  geysers,  hot  springs,  and  other 
wonders  of  that  region.     Dr.  Hayden  is  a  member  of  the 
National  Academy  of  .Sciences,  and  of  nearly  all  the  other 
scientific  societies  of  America:  honorary  and  corresponding 
member  of  a  large  number  of  s:;ientific  bodies  in  foreign 
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countries.  Br.  lla^'den  has  occupied  more  than  twenty 
years  in  the  explonitiou  of  our  great  West,  and  has  ex- 
tended his  invcsti/^ations  over  the  greater  ])ortion  of  Kan- 
sas. Nebraska,  Colorado,  New  Mexico,  Dakota,  Muutaua, 
Idaho,  and  Utah. 

IIay'den(JoRt))aprominentmanufacturerofWiUiniDS- 
bur^,  Ma-^s.,  b.  Apr.  7,  1798.  Ho  founded  the  village  of 
Ilayilenvillo,  where  he  was  successfully  engaged  in  cotton 
manufacturing  and  tho  making  of  gold  ])en3,  and  where 
he  afterwards  established  a  hirgo  brass-foundry.  IIo  was 
(I8i)l-62)  a  member  of  tho  governor's  council,  and  (186;i- 
65)  lieuteaaut-governor  of  JIassachusetts,  besides  holding 
other  important  offices.     D.  in  Now  York  Nov.  10,  1873. 

Ilay'denville,  an  important  manufacturing  post-v.  of 
Williams'iurg  (p.,  Ilauipshiro  c*>.,  Mass.,  on  tho  New  Haven 
anil  Northampton  U.  R.,  7  miles  N.  AV.  of  Northampton. 
It  has  a  savings  hank  and  a  good  water-power,  which  is 
well  improved.  In  1^7-1  it  was  nearly  destroyed  by  tho 
bursting  of  the  Williamsburg  reservoir,  when  tho  loss  of 
life  here  was  very  great. 

Haydenville,  po?t-v.  of  Green  tp.,  Hocking  co.,  0.,  on 
the  Columbus  and  Ilofking  Valley  K.  R.,  57  miles  from 
Columbus,  has  extensive  mines  of  coal. 

Ilaydn  (Franz  Joseph),  b.  in  Rohrau,  near  Vicuna, 
Mar.  ;U,  1732;  d.  in  Vienna  May  20,  1809,  seventy- 
seven  yciiTS  of  age.  When  a  niero  child  ho  assisted  tho 
family  music  by  playing  on  two  sticks  as  violin  and  i 
bow  with  so  much  expression  that  at  fivo  ycar:^  of  ago  a 
schoolmaster  naniL-d  Frank  took  him  to  Hamburg  for  edu- 
cation. During  the  three  years  spent  with  Frank  ho  learned 
reading  and  writing,  something  of  Latin,  and  tho  olcnients 
of  music  and  of  tho  art  of  singing.  Ho  also  commenced 
to  play  on  tho  violin  and  several  other  instruments,  besides 
the  drum,  of  which  he  was  very  fond.  At  eight  years  of 
age  his  fine  voice  and  his  intclligonco  attracted  tho  atten- 
tion of  Router,  who  took  him  to  Vienna  as  chorister  for 
the  cathedral  of  St.  Stephen.  There  ho  diligently  followed 
his  art,  learning  what  he  could  from  his  associates  and  from 
observations  in  tho  course  of  his  work.  At  thirteen  he 
made  his  first  effort  at  composing  by  writing  a  mass,  which 
was  90  crudo  that  Router  laughed  him  to  shame.  But  not 
disheartened,  Haydn  set  to  work  with  characteristic  patience 
and  industry,  teaching  himself  the  art  of  composition  from 
the  dry  and  o-jscure  works  of  the  period.  When  by  tho 
natural  change  his  fine  so])r.ano  voice  whs  lost,  Router 
turne  1  him  into  tho  street  penniless.  A  poor  barber  ;iamod 
Keller  gave  him  a  bed  in  his  garret.  There,  with  a  worm- 
eaten  harpsichoril,  a  few  books,  and  some  scores,  he  workeil 
in  tranquillity,  occasionally  having  a  bout  down  stairs  with 
the  wigs,  or  with  Anne  Keller,  to  wh'jm,  in  an  evil  hour, 
ho  proposed  marriage.  After  a  while  his  lessons  and  play- 
ing on  the  violin  and  tho  organ  gave  him  a  support.  In 
thcj^o  early  years  he  was  so  attracted  by  tho  sonatas  of 
Karl  Philipp  Kinanuel  liucli  as  to  study  closely  his  stylo, 
anil  he  mastered  it  so  well  that  liach  recognized  the  com- 
plete success  of  his  effort.  Sammartini,  a  i»rolifie  Italian 
composer  of  clear  and  graceful  style,  exerted  tho  only 
other  influence  which  afTccted  his  early  work.  He  was  in- 
troduecil  tt  I'orpora,  one  of  tho  greatest  masters  of  that 
day,  and  knowing  what  inestimable  beuefits  might  be  de- 
rive !  from  such  a  source,  Haydn  devoted  himself  to  Por- 
pora  as  valet,  brushed  his  boots,  dressed  his  wig  to  perfec- 
tion, ran  on  his  errands,  and  steadily  labored  to  overcomo 
that  master's  ill-humor  and  repulses.  Finally,  Porpora 
received  him  fully,  made  him  bis  accompanyist,  his  com- 

f  anion,  and  gave  him  invaluable  knowledgeof  tho  art  of 
talian  singing  and  of  correct,  elegant  composition.  His 
productions  improved  much  after  this,  and  brought  him 
some  personal  attention.  Hut,  alrliough  publishers  issued 
maJiy  of  his  works,  ho  derived  little  or  no  benefit  from 
thcMi,  being  either  ignorant  of  their  publication  or  too  re- 
tiring to  enforce  his  claims. 

The  precarious  period  of  his  Hfo  ended  at  twenty-eight 
years  of  ago  in  1700,  whm  he  became  chnpel-master  to 
Prince  Esterhaxy  and  a  member  of  his  household,  receiving 
a  salary  of  400  florins,  which  was  later  raised  to  1000. 
Rarely  do  circumstances  harmonize  so  com])letely  witli 
chanicter  a;*  in  Haydn's  life  from  1700  till  1700.  lie  was 
tho  intimate  friend  of  bis  beloved  Prince  Nicholas  lill  deiith 
severed  tho  bond.  The  prince  played  tho  violoneelhi,  and 
fully  ajipreciated  Huydn's  genius.  What  more  charming 
offering  of  friendship  than  Haydn's  fresh  compositions, 
150  of  which  were  written  for  his  patron's  instrument? 
The  monotony  of  the  country-life  ut  the  court  of  Kisen- 
ptalt  was  varied  by  tho  most  hoiilthful  recrenfions — moun- 
tniii-ramhlos,  hunting,  fishing,  occasional  visits  to  Vienna, 
niu-ieal  evenings,  and  fnentlly.  affectionate  intercourse 
with  intelligent  men  and  beauliful  women.  Hnydn,  the 
grentfst  fiiiurc  in  that  little  world,  and  unconsciously  one 
of  llio  greatest  in  the  great  world,  lived  in  his  calm  retirc- 
Vni..  ir.— :,;i 


ment,  contented,  laborious,  and  unambitious.  But  one 
misfortune  crossed  his  path.  In  his  jirosperity,  remember- 
ing his  gratitude  to  the  barber,  he  marriecl  Anno  Koller. 
Her  eiar^peratiug  nature  was  too  much  for  even  the  serenity 
of  Haydn.  They  lived  together  but  a  short  time  before  ho 
left  her,  sharing  his  means  generously  for  her  support. 
His  affectionate  but  <lispassionate  heart  found  consolation 
in  Mademoiselle  RoselH,  a  singer  of  the  court,  as  well  as 
in  the  friendship  of  other  congenial  and  appreciative  peo- 
ple about  him.  By  the  death  of  the  prince  the  tie  was 
broken  which  made  Haydn  unwilling  to  travel.  In  1700, 
at  the  age  of  sixty,  ho  visited  London,  where  his  enthusi- 
astic reception  was  a  |»roof  of  liis  renown  surprising  to  him. 
At  this  time  his  accumulated  f<»rtune  was  $5000.  In  17'.*5, 
after  a  second  voyage  to  London  and  some  of  the  conti- 
nental cities,  having  amassed  $100,000,  he  retired  from  tho 
Esterhazy  service,  and  bought  a  house  and  garden  near 
Vienna.  Thero  ho  remained  till  his  death,  modestly  re- 
ceiving the  greatest  honors  from  all  parts  of  Europe.  Tho 
nobility  of  Vienna  vied  with  one  another  in  tendering  him 
every  affectionato  attention  to  render  his  last  years  happy 
— a  striking  contrast  to  their  treatment  of  Beethoven,  who 
died  in  abject  poverty  but  eighteen  years  afterward. 

Ilaydn  was  sniiill  and  slight  in  stature,  and  of  so  dark  a 
complexion  that  ho  w:is  nicknamed  "the  Moor."  But  his 
face  was  kind  and  unaffected,  expressing  a  placid,  healthy, 
genial  nature.  IIo  was  extremely  generous  in  his  recogni- 
tion of  other  inusieians.  The  love  between  young  Mozart 
and  his  ''papa  Haydn  '*  is  one  of  the  sweetest  passages  in 
tho  history  of  art.  Ho  was  deeply  devout,  taking  every 
accomplished  work  ns  from  God.  At  the  beginning  of 
every  MS.  are  the  words  "  In  nontine  Domini  "  or  **  Soli 
Deo  gloria;"  at  tho  end  of  each,  *■  Laus  Deo."  When,  in 
tho  midst  of  a  corapi^sition,  ho  was  ai'restcd  by  a  difficulty 
or  by  the  cooling  of  his  imagination,  he  recited  bis  rosary, 
which  ho  said  invariably  brouglit  him  success.  His  charac- 
ter was  a  rcmnrkablo  union  of  genius  and  industry.  Early 
in  life  he  worked  sixteen,  even  eighteen,  hours  per  day, 
and  later  never  less  than  five.  From  the  first  he  seems  to 
have  known  his  mission,  and  to  have  followed  it,  without 
error  or  hesitation,  to  full  success. 

Haydn  is  the  father  of  symphony  and  of  the  stringed 
quartet.  He  did  more  to  develop  instrumental  music  than 
any  hundred  of  his  predecessors.  The  leading  qualities  of 
his  compositions  are — jierfect  lucidity  of  ideas,  perfect 
symmetry  in  their  development  and  treatment,  and  the 
perfect  finish  of  every  phrase  and  part.  In  his  works  are 
reflected,  with  surpa.^siug  truthfulness,  the  freshness,  calm- 
ness, ami  ])urity  of  nature,  which  so  filled  his  mind  that 
there  was  no  room  for  storm,  passion,  or  romance.  Tho 
works  of  his  unceasing  industry  number  about  SOO ;  of  tliis 
extraordinary  number.  Ids  most  esteemed  compositions  are 
the  twelve  grand  symphonies  written  for  London,  the  fifty 
last  quartets  for  stringed  instruments,  and  tho  oratorios 
The  Sens'fiiH  and  Tht-  (Jrealifn.  Yet  these  were  composi- 
tions of  his  later  years.  Tho  master  was  already  sixty 
when  ho  turned  his  attention  from  instrumental  music,  in 
which  he  had  wrought  such  wonders,  to  oratorio,  in  which 
be  expressed  the  joyous  fulness  of  his  nature.  Of  the  113 
symjilionies  an<l  the  811  quartets  that  he  coni]>oscd,  scarcely 
R  fourth  part  are  ever  performed  eitlier  at  public  or  private 
concerts  in  Germany,  but  tho  oratorios  lose  none  of  their 
freshness  with  time.  They  have  all  tho  joyousness  of 
piety.  Cmarlks  H.  Fahniiam. 

Hay^don  (Benjamin  Robert),  b.  at  Plymoulh  Jan.  25, 
I7.S0;  d.  in  London,  by  his  own  hand.  June  22,  iSIti;  was 
a  student  at  the  Hoyal  Academy  ISOl.  His  first  work, 
Joseph  (inrl  Mtirtf  Iirj,t,Hiii;/,  was  exhibited  in  1S07,  and  im- 
mediately bought  at  a  high  price.  Two  years  later  his  />rii- 
fn(H9  gained  a  first  prize  from  tho  Academy.  In  islj  ho 
opened  a  school  of  jiaiiiting.  where  Eastlake  and  the  Land- 
seers  studied,  and  delivered  lectures  on  painting  and  de>lgii, 
which  were  puldislicd  in  1^11.  At  his  instance  the  llritifh 
government  bought  th«  Elgin  Marbles  in  ISIO.  ILiydon 
was  a  man  of  eccentric  genius,  inordinate  sensibility,  and 
boundless  ambition.  His  life,  as  told  by  Tom  Taylor 
(1853),  was  saddeneil  by  pecuniary  want,  thwarted  ambi- 
tion, crossed  vanity,  and  defeated  pnKsion.  His  reputed 
insanity,  it  was  found  on  examination,  was  due  to  cerebral 
disease.  Haydcm's  pictures  treated  of  grand  themes — 
Un'rl  itnd  S'lt'iii,  f\trtiitit  Irafn'iitj  into  the.  (!ulj\  Thr  /tunii'ifj 
of  Rnuu-,  '/'ht  Jixfi/mettt  of  S"l'>Hioii,  J'hf  A</oiiy  in  Hefhurm- 
<nic,  77(c  J!niniii'/  of  Lfizarim,  ('hrint'ii  Entrif  into  Jrrtianfrm, 
Tho  last  is  the  property  of  the  Roman  Catholic  cathe- 
dral in  Cincinnati,  0.  Haydon's  life  and  genius  were  tho 
subject  "  much  comment  in  tho  London  magafines,  (Sec 
London  -jnnrtrrf,/  and  the  Etiinhnnjh  for  Oct.,  185:1.)  His 
reputation  as  an  artist  hns  nut  increased  sinco  his  death. 
His  family  were  provided  for  by  a  subscription  led  by  tho 
quel  n.  0.  B.  FltOTniNGllAM. 

Hayduk.     Frc  HAinrK'. 
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Hayes  (Augustus  Allex),  M.  D..  b.  at  Windsor,  Vt., 
Feb.  2S,  1806  ;  graduated  at  Norwich.  Vt.,  1S23  ;  was  assist- 
ant professor  of  chemistry  in  New  Hampshire  Medical  Col- 
lege ;  in  1S28  removed  to  lio.ston  ;  was  long  State  assayer 
of  Massachusetts,  and  in  industrial  chemistry  has  made 
useful  inventions  and  published  scientific  papers. 

Hayes  (Isaac  Israel),  M.  D.,  b.  in  Chester  cc,  Pa., 
Mar.  5,  1S32 ;  graduated  M.  V.  in  1853  at  the  University 
of  Pennsylvania  :  was  surgeon  to  the  second  Grrinnell  ex- 
pedition, under  Dr.  Kane,  1853-55;  commanded  an  expe- 
dition (18130-61)  in  the  schooner  United  States,  and  with  a 
small  party  in  a  boat  and  dog-sledges  reached  (vid  Smith's 
Sound)  land  in  lat.  81°  37'  N. ;  was  a  medical  officer  in  the 
U.  S.  service  in  the  civil  war ;  went  in  the  steamer  Panther 
to  Greenland  1869  ;  has  received  gold  medals  from  the  geo- 
graphical societies  of  Paris  and  London  ;  author  of  an  Arc- 
tic Boat-Journey  (1860)  ;  The  Open  Polar  Sea  (1867) ;  Oast 
awai/  in  the  Cold  (1S6S)  ;  The  Land  of  Desolation  (1872). 
Hayes  (Rutherford  Birchard),  LL.D.,  b.  in  Dela- 
ware, Delaware  eo.,  0..  Oct.  4, 1822;  graduated  at  Kenyon 
College  1842,  and  at  Harvard  College  Law  School  1845  ; 
was  major,  colonel,  and  general  in  the  civil  war:  resigned 
his  se.it  in  Congress;  was  elected  governor  of  Ohio  1867, 
1869,  1875;  nominated  by  the  Republicans  at  Cincinnati, 
0.,  for  President  of  the  U.  S.,  June  16,  1876,  with  William 
A.  Wheeler  of  New  York  for  Vice-President.  (See  Appe.v- 
Dix  for  a  full  and  complete  notice.) 

Hayesvilie,  post-v.,  county-seat  of  Clay  co.,  N.  C. 
Pop.  of  V.  35  ;  of  tp.  884. 
Hayesvilie,  tp.  of  Franklin  co.,  N.  C.     Pop.  1630. 
Hayesvilie,  post-v.  of  Vermilion  tp.,  Ashland  CO.,  0. 
It  has  a  literary  institute.     Pop.  576. 
Hay'field,  tp.  of  Dodge  co.,  Minn.     Pop.  18. 
Hayfield,  post-tp.  of  Cr.awford  co.,  Pa.     Pop.  1824. 
Hay  Fork  Val'ley,  tp.  of  Trinity  co.,  Cal.     Pop.  172. 
Hay'mond,  tp.  of  Taylor  co.,  West  Va.     Pop.  934. 
Hay'nau,  von  (Julius  Jakob),  Baron,  b.  at  Cassel, 
Germany,  Oct.  14, 1786,  son,  by  a  morganatic  marriage,  of 
the  elector  of  Hesse-Cassel ;  entered  the  Austrian  service 
1801 ;  was  wounded  at  .\usterlitz  and  Wagram  ;  became  a 
major-general  1835;  fleld-marshal-lieutenant  1844;  com- 
mandant of  Verona  1848;  was  distinguished  for  military 
skill  and  executive  rigor  in  Italy  1848-49;  took  supreme 
command  in  Hungary  1849  ;  gained  the  victories  of  Kaab, 
Szoreg,  Temesvir.  etc. ;  was  proclaimed  governor  of  Hun- 
gary.    In  1850  he  was  dismissed  from  the  service  for  in- 
subordination.    D.  at  Vienna  Mar.  24,  1853. 

Hayne  (Col.  Arthur  P.),  b.  at  Charleston,  S.  C,  Mar. 
12,  1790,  was  a  bi-other  of  Gov.  R.  Y.  Hayne  ;  entered  the 
army,  and  served  .ictively  in  the  war  of  1812-15  and  in 
the  Creek  and  Florida  wars  ;  was  admitted  to  the  Penn- 
sylvania bar  after  the  war  with  Great  Britain,  but  returned 
to  the  army,  which  he  voluntarily  left  in  1820.  In  1828  he 
was  a  Presidential  elector  from  South  Carolina,  and  in  1858 
was  sent  to  the  U.  S.  Senate.     D.  Jan.  7,  1867. 

Hayne  (Isaac),  b.  in  South  Carolina  Sept.  2,'?,  1745. 
Ilo  served  in  a  cavalry  regiment  in  the  Revolution,  but  in 
1780  was  made  prisoner  and  set  free  on  parole.  In  1781 
he  was  ordered  to  bear  arms  as  a  British  subject.  His  wife 
and  children  being  dangerously  sick  with  smallpox,  he  was 
carried  to  Chiirlcston,  and  there  compelled  to  acknowledge 
liis  allegiance  to  Great  Britain,  though  under  protest ;  per- 
mission being  granted  him  to  return  to  his  suffering  family, 
while  at  the  same  time  he  was  exempted  from  bearin" 
arms,  ho  went  to  his  home,  and  found  his  wife  dying  and 
one  of  his  children  already  dead.  Soon  after  hereceived 
orders  to  take  up  arms  against  his  country.  These  orders 
being  a  plain  violation  of  the  agreement  made  with  him, 
he  considered  himself  free  from  his  parole.  He  accordingly 
assumed  command  of  a  regiment  of  South  Carolina  militia, 
in  which  he  distinguished  himself  for  v.alor  and  energy,  but 
was  soon  taken  prisoner  and  mercilessly  hanged,  witTiout  a 
trial,  Aug.  4, 1 78 1.  Col.  Hayne  was  a  wealthy  planter  and 
iron-mauufaoturer  of  Beaufort  district,  greatlv  honored  and 
beloved  by  all.  He  was  great-uncle  to  Gov.'R.  Y.  H.ayne. 
Hayne  (Paul  Hamilton),  son  of  Lieut.  Hayne  of  the 
U.  S.  navy,  and  nephew  of  Gov.  R.  Y.  Hayne.'was  b.  at 
Charleston,  S.  C,  Jan.  1,  1831.  He  has  bee'n  editor  of  the 
Southern  Literary  Mcsscnr/er,  Jiussel/'s  Maffazine,  und  other 
pcri^odicals,  and  has  published  four  volumes  of  poems  (1854, 
1857,  1859,  1873).     He  resides  near  Augusta,  Ga. 

Hayne  (Robert  Young),  b.  Nov.  10,  1791,  in  Colleton 
district,  S.  C;  studied  law  with  Langdon  Cheves,  and  came 
to  the  bar  in  1812;  served  for  a  time  in  the  war  of  1812; 
distinguished  himself  in  the  State  legislature;  was  in  1818 
Speaker  of  the  House,  and  soon  after  attorney-general  of 
South  Carolina.  During  his  U.  S.  Senatorship  (1823-32) 
ho  displayed  abilities  of  the  first  order.     In  1S24  he  enun- 


ciated in  an  able  speech  the  doctrine  that  a  protective  tariff 
is  unconstitutional,  and  he  was  the  first,  at  least  in  Con- 
gress, to  propound  the  doctrine  that  a  State  has  a  right  under 
the  Constitution  to  arrest  the  operation  of  such  Federal  en- 
actments as  she  considers  unconstitutional.  This  led  to  the 
famous  debate  between  Daniel  Webster  and  himself.  He 
was  in  1822  chairman  of  a  committee  In  the  South  Car- 
olina State  convention  which  reported  the  celebrated  "Or- 
dinance of  nullification."  In  the  same  year  he  was  chosen 
governor.  To  President  Jackson's  denunciation  of  the  nul- 
lification acts,  Gov.  Hiiyne  made  a  defiant  reply,  and  pre- 
pared for  resistance  of  the  Federal  authority.  Meanwhile, 
Mr.  Clay's  compromise  measure  averted  the  threatened 
danger,  and  another  State  convention  repealed  the  nullifi- 
cation ordinance.  In  1834,  Mr.  Hayne  became  mayor  of 
Charleston,  and  in  1837  a  railroad  president.  D.  at  Ashe- 
ville,  N.  C,  Sept.  24,  1839. 

Haynes,  tp.  of  Etowah  co.,  Ala.  Pop.  522. 
Haynes(JoHN),  b.  in  England,  at  Copford  Hall,  Essex; 
settled  at  Boston,  Mass..  in  1633;  was  assistant  in  1034  and 
in  1630;  governor  of  the  Massjichusetts  Bay  Colony  1635; 
removed  in  1636  to  the  new  colony  of  Cimnecticut ;  was  its 
first  governor  1039;  and  was  chosen  governor  every  alter- 
nate year  till  his  death.  M.ar.  1,  1654.  He  was  one  of  the 
authors  of  the  first  constitution  of  Connecticut  (1638),  a 
man  of  ability,  wealth,  and  influence,  greatly  beloved  by 
the  people  and  highly  honored  for  his  learning  and  virtue. 
Haynesville  Plantation,  a  plantation  and  post-v. 
of  Aroostook  CO.,  Me.     Pop.  105. 

Hayneyille,  post-v.  and  tp..  cap.  of  Lowndes  co.,  Ala., 
23  miles  W.  S.  W.  of  Montgomery  and  6J  miles  from  the 
Mobile  and  Montgomery  R.  R.  It  has  4  churches,  an  acad- 
emy building,  a  newspaper,  a  steam-mill,  2  hotels,  etc.  Pop. 
of  tp.  3484.  Ed.  of  "  Examiner." 

Hay'nie  (Isham  Nicholas),  b.  near  Dover,  Teun,,  Nov. 
18,  1824,  his  parents  removing  to  Marion  co..  111.,  when  he 
was  but  six  years  of  age;  studied  law,  and  commenced 
practice  1840,  but  left  his  profession  to  serve  in  the  war 
with  Mexico  as  first  lieutenant  6th  Illinois  Vols.;  return- 
ing at  the  close  of  the  war,  he  settled  at  Salem,  where  he 
resumed  his  profession;  was  elected  to  the  legislature  in 
1850;  in  1853  graduated  from  the  law  school  of  the  Louis- 
ville University,  and  in  1856  was  appointed  judge  of  the 
court  of  common  pleas  at  Cairo,  to  which  place  he  now  re- 
moved. He  was  an  active  supporter  of  Douglas  and  a 
Presidential  elector  in  I860;  at  the  outbreak  of  the  civil 
war  became  an  ardent  supporter  of  the  administration,  va- 
cated the  bench,  raised  the  48th  Illinois  Vols.,  which  he 
commanded  at  Forts  Henry  and  Douclson,  at  the  battle  of 
Pittsburg  Landing,  where  he  was  wounded,  but  in  the  field 
again  before  Corinth  ;  appointed  brigadier-general  of  volun- 
teers Nov.,  1802  ;  his  appoiutintnt  expired  Mar.  4, 1 803.  when 
ho  resumed  his  profession.  In  Dec,  18CJ,  was  appointed 
adjutant-general  of  Illinois.  G.  C.  Simmons. 

Hays,  county  of  W.  Central  Texas.  Area,  090  square 
miles.  It  has  a  fine  rolling  surface  and  a  good  soil.  Live- 
stock, fruit,  corn,  and  cotton  are  .abundantly  produced.  The 
county  is  well  timbered  .and  has  plenty  of  good  building- 
stone.     Cap.  San  Marcos.     Pop.  4088. 

Hays  (Alexander),  b.  at  Pittsburg,  Pa.,  1820;  gradu- 
ated at  the  West  Point  Military  Academy,  July  ],  1844, 
and  entered  the  army  as  brevet  second  lieutenant  of  infan- 
try; appointed  second  lieutenant  June,  1846;  served  on 
frontier  duty  1844-40,  .and  in  the  Mexican  war  was  engaged 
in  the  battles  of  Palo  .\lto  and  Resaca  dc  la  Piilma,  being 
brevetted  first  lieutenant  for  gallantry ;  ordered  to  Penn° 
sylvania  on  recruiting  duty,  he  quickly  enlisted  a  large 
number  of  men,  and  returned  with  them  to  the  scat  of  war, 
being  engaged  in  various  actions.  On  the  12th  of  Apr., 
1848,  he  resigned  from  the  army,  and  engaged  in  the  man- 
ufacture of  iron  at  Venango,  Pa.,  subsequently  adopting 
the  profession  of  civil  engineer,  which  he  followed  till  the 
outbreak  of  civil  war,  in  .April,  1801,  when  he  was  ap- 
ponted  m.ajor  12th  Pennsylvania  Vols.,  and  in  the  follow- 
ing month  a  captain  in  the  ICth  U.  S.  Infantry.  In  Aug., 
1801,  he  was  commissioned  colonel  of  the  63d  Pennsylvania 
Vols.,  and  led  his  regiment  in  the  A'irginia  Peninsular  cam- 
paign of  1802,  through  most  of  the  battles  from  Yorktown 
to  Malvern  Hill,  receiving  the  brevets  of  major  and  lieu- 
tenant-colonel. In  the  second  battle  of  Bull  Run  he  was 
severely  wounded  and  disabled  till  Sept.  29,  1802,  when 
he  was  promoted  to  be  brigadier-general  of  volunteers  and 
assigned  to  duty  in  the  defences  of  Washington.  At  the 
battle  of  Gettysburg  he  was  in  command  of  a  division  of 
the  2d  corps,  and  subsequently  led  it  at  Auburn.  Bristoe 
Station,  and  the  Mine  Run  affair.  In  the  Richmond  cam- 
paign of  1864  he  fell  at  the  head  of  his  command  in  the 
battle  of  the  Wilderness,  May  5,  1864.  G.  C.  Simmons. 
Hays  (William),  b.  in  Richmond,  Va.,  1819  ;  gradu.v 
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ted  from  the  Military  Academy  at  West  Point,  July  1,  IS40,  | 
and  entered  the  army  as  second  lieutenant  of  artillery  : 
promolcd  to  be  first  lieutenant  1S47,  captain  isj.i.  and 
major  lS6:i:  served  through  the  Mexican  war  with  the 
liglit  iirlillcry  in  the  battles  of  Palo  Alio,  Ucsaca  de  la  Pal- 
ma,  Moutcrcv,  Vera  Cruz,  Cerro  Gordo,  Churubusco,  Cha- 
pullejiec,  Moiino  del  Ucy,  and  the  city  of  Mexico  ;  wounded 
at  Moiino  del  Rev  and  brevetted  captain  and  ma.ior ;  served 
subsequently  against  the  hostile  Indians  in  the  Everglades 
of  Florida  and  in  Dakola.  During  the  civil  war  (lSfil-C5)  . 
he  commanded  the  brigade  of  horse-artillery  uf  the  Army  I 
of  the  Potomac  in  the  Virginia  Peninsular  campaign  of 
1802.  and  the  reserve  artillery  in  the  battles  of  Antictam 
and  Fredericksburg  ;  appointc'i  brigadier-general  of  volun- 
teers Nov.,  1S62  ;  at  Chancellorsville.  where  he  commanded 
a  brigade  of  the  2d  corps,  he  was  wounded  and  taken  pris- 
oner;  rejoined  the  army  at  ticltysburg,  and  upon  the  fall 
of  Hancock,  severely  wounded,  was  assigned  to  temporary 
command  of  the  2d  army  corps.  From  Nov.,  ISfi.t,  to  Feb., 
l«li.i,  he  was  provost-marshal-general  of  the  southern  dis- 
trict of  New  York,  at  which  latter  date  he  joined  the  army 
before  Petersburg,  serving  with  the  2J  corps  and  in  com- 
mand of  the  reserve  artillery  till  close  of  the  war.  Brev- 
etted colonel  and  brigadier-general  U.  S.  \.  for  gallant  ser- 
vices in  battle.  D.  at  Fort  Independence,  Boston  harbor, 
Feb.  7,  ISVo.  G-  C.  Simmons. 

Hays  (Wii.i.nM  Jacob),  b.  in  New  York  Aug.  8,  IS.IO; 
travelled  extensively  on  the  .•\meriean  continent,  studying 
nature  and  animal  life  at  first  hand,  llis  pictures  have  the 
merit  of  entire  fidelity,  and  arc  marked  with  a  fine  ani- 
mation of  feeling.  Technically,  too,  they  are  admirable  as 
works  of  art.     D.  in  Now  York  Mar.  1:!,  lS7.i. 

0.  B.  FiioTni.vfiiiAM. 

Hays  City,  post-v.,  cap.  of  Ellis  co.,  Kan.,  half  a  mile 
from  t'ort  U,\vs,  on  the  Kansas  Pacific  R.  R.,  2S9  miles  W. 
of  Kansas  City.  It  has  a  large  school-house,  a  weekly 
newspaper,  and  the  count  v  court-house.     Pop.  320. 

Wm.  p.  MovTOOMKiiY,  En.  "Hays  Sentinel." 
Ilay'ti,  an  island  of  the  West  Indies,  next  to  Cuba  the 
largest  of  the  .\nlilles,  is  situ.ated  between  the  Atlantic  Ocean 
and  the  Bahama  Islands  to  the  N.,  Cuba  and  Jamaica  (from 
which  it  is  separated  by  the  Windward  Passage)  to  thoW., 
the  Caribbean  .Sea  to  the  S.,  and  Porto  Rico  (from  which  it 
is  separated  bv  the  Mona  Passage)  to  the  E.     It  extends 
between  lat.  17°  .iC'  and  19°  S'J'  N..  and  Ion.  fiS°  20'  and 
71°  .■?<'  W..  and  comprises  an  area  of  28,000  square  miles, 
including  the  islands  of  Tortue  or  Tortuga  to  the  N.,  Go- 
naive  to  the  W.,  and  Saone,  St.  Catharine,  Beata,  .Mta  Vela, 
and  others  along  the  southern  coast.     Its  greatest  length 
from  E.  to  W.,  from  Cape  Engano  to  Capo  Tiburon,  is  405 
miles:  its  greatest  breadth  from  N.  to  S.,  from  Cape  Isa- 
bella to  Cape  Beata,  is  lfi.J   miles.     The  coasts  of  Ilayti, 
much  indented  and  presenting  a  line  of  about  1500  miles, 
form  a  great  number  of  bays,  safe  and  commodious  for 
vessels  seeking  shelter.     The  great  bay  of  Saniana,  on  the 
eastern  coast,  is  of  paramount  importance  for  the  passage 
into  the  .Mexican  Gulf,  whether  the  northern  route  is  chosen 
through  tho  dangerous  Bahama  Channel  between  Cuba  and 
Florida,  or  tho  southern  through  the  channel  separating 
Cuba  from  Yucatan.     The  principal  mountains  are  Cibao, 
Bahoraco,  La  Sclle,  ami  La  Hotte.     Tho  range  of  Cili.ao, 
whoso  average  height  is  only  about  800   feet,  but  whoso 
culminating  point  rises  about  ilOOO  feet,  traverses  the  island 
from  E.  to  W.,  and  sends  out  numerous  branches  towards 
the  sea  which  form  a  niullilude  of  promontories  and  bay.s. 
The  slopes,  very  rough  to  tho  X.,  ilescend  gently  to  the  S. 
and  S.  E.,  and  ilisappear  at  last  in  large  savannas.     Tho 
ridge  itself,  generally  cultivable  to  the  very  summit,  is 
covered  with  immense  virgin  forests.     Tho  plains  which 
skirt  the  mountains  or  fill  the  interval  between  Ihem  and 
tho  shore  occujiy  the  largest  portion  of  the  surface  of  tho 
island ;    they  slope  from  the  mountains   towards  the  sea 
more  ipr  less  insensibly,  some  )irosenting  the  aspect  of  vast 
aiii]ihitheatre9,  others  being  seemingly  norfoctly  level.    The 
island  is  generally  well  watered  by  tho  numerous  rivers 
which  .lescend  from  the  central  iiart  of  the  Cibno  range. 
The  principal  of  these  streams  are — tho  Yuna,  whose  rap- 
id waters  traverse  the  rich  valley  of  Vega  Real  and  enter 
into  the   Bay  of  Sainana;   the  Great  Yatjue,  which  runs 
through  the  valley  of  St.  Yaguc  and  falls  into  the  Bay  of 
.Monte-Christi ;  the  .\rtibonite,which. crowded  nil h  caymans, 
enters  into  the  Hay  of  Gonaive  to  the  N.  of  the  city  of  St. 
Marc:  the  Oioinn,  whoso  bed  is  very  deep,  anil  tho  Neylia, 
both  of  which,  running  from  N.  to  S.,  send  their  waters  into 
tho  Caribbean  Sea.     Other  streams  disihargo  th^ir  waters 
into   the  large    salt-lake   Euriguillo.     Ou   occouiit   of. the 
variety  of  soil  through  which  these  streams  flow,  and  the 
din"ercnce  of  substances  which  they  meet  on  their  passage, 
and  on  acccmnt  of  the  rapidity  of  their  course,  their  waters 
are  too  turbid  for  drinking  purposes;   in  tho  mountain- 


regions,  however,  they  are  limpid  and  wholesome.     From 
the  very  configuration  of  the  island,  one  part  of  its  surface 
being  mountainous,  another  low  and  level,  results  a  great 
varietv   of  climate  and  temperature.     Other  causes  of  a 
more  "local  character  also  produce  a  considerable  cfl^ect, 
such  as  the  situation  of  the  island  in  the  region  ol  the 
trade-winds,  the  local  abundance  of  water  and  forests,  etc. 
In  Ilayti.  as  in  all  countries  situated  between  the  tropics, 
the  year  is  divided  into  two  sensous  only — the  wet  and  the 
dry-^and  the  transition  from  the  one  to  the  other  is  sudden 
and   often  violent.      The  wet   season  is   generally  in    its 
full  force  in  the  months  of  May  and  June.    The  rain  pours 
down  in  torrents,  and  rivers  which  at  other  seasons  arc 
perfectly  drv   swell  and   inundate  the  country.      In    the 
months  of  June,  July,  and  .August  the  heat  generally  rises, 
during  the  day,  to  l"Ot°  in  the  plains,  and  from  0:!°  to  77° 
on  the  mountains,  and  during  the  night  from  50°  to  02°. 
In  the  same  months  violent  hurricanes  reign  in  Ilayti,  es- 
pecially in  tho  southern  part,  and  earthquakes,  sometimes 
strong  enough  to  destroy  whole  towns,  are  frequent.     But 
the  wet  season  does  not  set  in  at  the  same  time  in  all  parts 
of  tho  island.      Thus,  abundant  rains  fall  in  the  north- 
eastern districts  in  the  latter  part  of  November,  while  the 
northern  and  eastern  districts  sufl'er  from  an  almost  per- 
petual drought.     In  the  western  and  southern,  as  well  as  in 
the  interior  districts,  the  winter — that  is,  the  season  of  rain 
and  tempests— reigns  from  May  to  October.  The  soil  of  Ilay- 
ti is  very  fertile,  and  jiroduces  coffee,  sugar,  cacao,  maize,  rice, 
cotton.' tobacco,  fruits,  vegetables,  etc.,  besides  an  enor- 
mous quantilv  of  diflTerent  kinds  of  trees,  shrubs,  and  plants 
which  might  be  turned  into  inexhaustible  sources  of  wealth. 
Of  timber-trees  for  furniture  and  building  purposes,  may 
be  mentioned  oak,  mahogany,  cedar,  walnut,  ebony,  satin- 
wood,  fustic,  wax-palm,  etc. :  of  dyewoods,  the  canipeaehy, 
yielding  a  red  dycstuff;  the  yaws  tree,  yielding  a  yellow  : 
iind  others,  besides  the  indigo-plant  and  the  cochineal  fig. 
The  vanilla  and  the  grapevine  festoon  the  forests,  tho  latter 
yielding  nn  excellent  muscatel  wine.     Of  minerals,  gold, 
idatinar silver,  copper,  tin.  iron,  salt,  coal,  sulphur,  mer- 
cury, rock-ervstal.  jasper,  porphyry,  and  marble  have  been 
found  on  the  island.     Coal-deposits  have  recently  been  dis- 
covered and  thoroughly  explored  in  the  neighborhood  of 
St.  Yaque,  along  the  sinall  river  Ainbaji.  and  in  the  depart- 
ments of  the  North,  Artibonite,  and  the  South  in  the  republic 
of  Ilayti.     Copper  and  iron  mines  arc  found  on  the  penin- 
sula of  Samana  and  on  the  island  of  Gonaive.     The  native 
quadrupeds  are  few  and  small,  but  cattle,  swine,  horses, 
and  dogs,  introduced  from  Europe,  live  now  in  great  herds 
on  the  savannas.     Bircis,  lizards,  insects,  and  snakes  are 
numerous,  and   the   surrounding  seas  abound  in  oysters, 
lobsters,  crabs,  and  various  kinds  of  fish.     The  population, 
numbering  about  850,000  (of  whom  about  700,000  are  in 
the  French  part  of  the  island,  and  the  rest  in  the  Spanish  i, 
consists  of  whites,  Creoles,  inulattoes,  mestizoes,  and  Creole 
negroes;  a  few  of  the  aboriginal  inhabitants  are  said  to  bo 
still  living  in  the  Bahoraco  Mountains. 

The  i.^iland  is  divided  into  two  states— the  repubMc  of 
Saxto  DoMiXfio  (which  see),  comprising  Ihc  eastern  or  Span- 
ish part ;  and  the  republic  of  Ilayti,  comprising  the  west- 
ern or  French  part.  This  division  is  old.  Hayti  («huh 
in  the  original  Caribbean  language  signifies  •' mounlnin- 
ous")  was  tho  second  place  which  Columbus  visited  in  tho 
New  World,  and  the  first  European  colony  was  planted  here 
in  1492.  and  called  Isabella.  The  Spaniards  named  the 
whole  island  Ilispimioln,  and  a  new  colony  was  founded  in 
149fi— Santo  Domingo.  These  colonies  prospered  prodig- 
iously. In  150(!  their  number  had  increased  to  fifteen,  and 
in  1.511  Santo  Domingo  was  made  a  bishopric.  But  the 
Spanish  government  was  cruel  and  barbarous  in  (he  high- 
est degree.  The  native  inhabitants,  numbering  about 
2,000,000  at  (he  arrival  of  the  Spaniards,  were  put  to  work 
in  the  mines,  and  had  to  toil  like  beasts  for  the  ndynnlage 
of  their  foreign  masters.  Rebellions  ensued,  but,  although 
they  wore  put  down  with  unheard-of  seventy,  in  l,il7  it 
was  nccessarv  to  introduce  negro  slaves  t,.  the  is  and  in 
order  to  get  the  mines  and  the  plantations  worked.  1  he 
first  negro  slaves  arrived  in  15^2,  and  were  kept  on  the 
plantations  of  the  viceroy,  Pe.lro  C.dombo,  the  son  of 
Christopher.  Meanwhile,  the  native  population  decreased 
so  rapidiv  that  in  1711  only  21.000  were  left  nod  in  our 
time  it  is' a  question  wbelher  any  exist,  rhe.'-panisli  pop- 
ulalion  also  decreased.  New  nn.l  still  inore  wonderful 
countries  were  discovered,  and  the  first  settlers  or  their  dc- 
Bcendants  left  for  Mexico  and  Peru.  The  beautiful  island 
became  almost  a  waste.  But  a  new  period  of  its  history 
began  with  the  arrival  of  the  French  in  1U:10.  They  set- 
tled—a  number  of  adventurers— on  tho  island  of  Torluga, 
whence  Ihey  crossed  over  to  tho  northern  coast  of  the  main 
island  ■  and'  so  rapi<l  wa-  the  growth  of  this  seitlemeiit  tlint 
it  was  formed  into  nn  independent  deparlment  m  1.11. 
Tho  Spaniards  tried  to  drive  the  I"' 
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but  failed,  and  by  the  treaty  of  Ryswick  (1697)  Spain 
ceded  the  western  part  of  the  island  to  France;  in  1777 
the  boundary  was  fixed  as  running  from  the  mouth  of  the 
Daxabon  or  Massacre,  on  the  northern  side  of  the  island, 
to  the  mouth  of  the  Pederuales  or  Anses-a-Pitres.  on  the 
southern.  The  ]>rosperity  of  the  French  colony  was  won- 
derful. The  value  of  the  importations  from  France  to  St. 
Domingue  amounted  in  1 792  to  29;i,4.'»4.000  francs,  and  that 
of  the  exportatiuns  from  the  colony  to  France  279.000.000 
francs  —  namely,  of  sugar,  190,000,000  francs:  of  coffee, 
80.0llit.000  ;  of  indigo,  18,000,000  ;  of  cotton.  10.000,000.  etc. 
1400  vessels,  with  crews  of  30,000  men.  were  engaged  in 
this  trade,  and  the  total  ]^opulation  of  the  colony  amounted 
to  abniit  7S0. 000— namely.  40,000  white.  40.000  free  colored, 
and  700,000  slaves.  Of  the  free  colored  people,  the  mulat- 
toes.  many  possessed  large  estates  In  the  colony,  and  were 
men  of  education  and  refinement,  but  they  had  no  political 
rights.  Instigated  by  the  revolutionary  ideas  and  move- 
ments of  the  mother-country,  they  demanded  in  1790  to  be 
placed  on  an  equal  footing  with  the  whites,  and  organized 
an  army  in  order  to  support  their  demand  by  force.  They 
were  defeated  by  the  whites,  and  their  leaders  were  cruelly 
put  to  death.  Xevertheless,  in  1791  the  national  assembly 
granted  their  demand  in  .«pite  of  the  remonstrances  of  the 
white  population,  and  order  seemed  to  return,  when  in  the 
same  year  the  negro  slaves  rose  in  insurrection.  Civil 
war  now  raged  fur  several  years  in  the  colony,  and  at  the 
same  time  the  Spaniards  broke  in  from  the  E..  and  the 
English  conquered  and  held  the  western  coast  districts. 
Under  these  circumstances  the  French  commissioners  de- 
clared (1793)  all  the  inhabitants  of  the  colony  free  and 
equal,  and  appointed  Toussaint  I'Ouverture  commander  of 
the  army  which  the  black  people  now  formed.  lie  suc- 
ceeded in  expelling  the  Spaniards  and  English,  and  re- 
stored order  once  more.  By  the  treaty  of  Bale  (1795)  Spain 
ceded  herpart  of  the  island  to  France,  and  under  the  govern- 
ment of  Toussaint  I'Ouvorture  the  j)rosperity  of  the  island 
was  revived.  But  in  ISOI.  Napoleon  determined  to  restore 
slavery  in  St.  Domingue,  and  .*ent  fr>r  that  purpose  an  ex- 
pedition under  Gen.  Leclerc  to  the  island.  Toussaint  TOn- 
vertuic  was  treacherously  captured  and  sent  to  Paris, 
where  he  d.  shortly  after,  but  his  successor  in  the  leader- 
ship, Dessalines,  was  also  a  vigorous  and  sagacious  man, 
ami  the  French  army  became  so  reduced  by  ill-luek  and 
yellow  fever  that  it  had  to  cajiitulatc  (Nov.  30,  1S03)  to 
the  commander  of  an  English  squadron,  and  (Jan.  1, 1804) 
St.  Domingue  declared  itself  an  independent  republic. 
Dcssalines  was  chosen  governor  for  life,  but  on  Oct.  8. 
1804,  he  broke  the  constitution,  assumed  the  title  of  em- 
peror of  llayti,  and  plunged  the  island,  by  his  ill-considered 
and  fantastic  attempt  at  royalty,  into  a  long  series  of  civil 
wars,  which  ended  in  almost  complete  social  dissolution. 
Oct.  17,  1S06,  he  was  assassinated,  and  while  the  eastern 
part  of  the  island  returned  to  S])anish  rule,  the  western  (or 
Hayti)  was  for  many  years  divided  between  several  rival 
chiefs.  In  1822,  Boyer  succeeded  in  uniting  the  whole 
island  under  his  government,  and  in  1825  France  acknow- 
ledged the  independence  of  the  republic.  But  in  1S42, 
Buyer  was  expelled,  the  eastern  part  formed  itself  into  an 
inde]K'ndcnt  republic  under  the  name  of  Santo  Domingo, 
and  Hayti  was  again  divided  into  diti'erent  portions  and  ha- 
rassed with  internal  contests.  In  1849,  Soulouque,  who  had 
been  elected  president  of  the  republic  in  1847,  assumed  the 
imperial  title,  but  in  ISoS  he  was  deposed  and  expelled, 
and  a  republic  was  again  proclaimed.  Its  tirst  president 
was  Ucti'rard,  who  fled  in  1867:  the  next  was  Salnave, 
who  was  expelled  in  1870;  then  followed  Nissage-Saget, 
who  succeeded  in  establishing  peace  and  order.  The  pres- 
ent president  is  Gen.  Michel  Domingue. 

The  re})ublic  of  Hayti  is  divided  into  four  departments  : 
(1)  South,  cap.  Les  Cayes  {7000  inhabitants)  :  other 
towns,  St.  Louis,  Arquin,  Miragoanc,  and  Jeremie ;  (2) 
West,  Port-au-Prince,  cap.  of  the  republic  (30,000  inhabit- 
ants) ;  other  towns,  Leogane,  Grand  Goave.  and  Petit 
Goavc;  (3)  Artibouite,  cap.  Gonaives  (6000  inhabitants); 
other  towns,  St.  Marc  and  Petite-Riviere;  (4)  North,  cap. 
Cape  llaytien  (6000  inhabitants)  j  other  towns,  Petite-Anse, 
Fort  Liberte,  and  Port-de-Paix.  The  departments  are 
subdivided  into  arrondissements  and  communes.  According 
to  the  constitution  of  June  14,  1807,  the  legislative  power 
is  vested  in  a  representative  assembly  consisting  of  two 
chaml)ers.  and  the  executive  power  in  a  president  elected 
by  the  representative  assembly  for  a  term  of  four  years. 
During  the  civil  wars  commerce  and  agriculture  suffered 
very  much,  and  the  finances  fell  into  an  almost  irrenii-din- 
ble  disorder.  The  annual  revenue  amounts  to  12."n;i.000 
francs,  but  the  expenditures  to  14.000,000:  and  as  yet  it 
has  not  been  possible  to  bring  a  balance  into  the  budget. 
In  the  last  ten  years,  however,  great  progress  has  been 
made.  The  tonnage  employed  in  the  trafiBc  of  the  country 
has  risen  from  60,000  to  150',000;  the  exportation  of  coffee 


from  40,000,000  pounds  to  55,000.000;  of  cotton,  from 
1,000.000  to  3.000,000  :  and  of  cacao,  from  1,000,000  to 
1.500,000.  The  sugar  cultivation  is  also  progressing,  but  the 
raw  sugar  is  generally  distilled  into  rum.  of  which  about 
6,300,000  litres  are  annually  produced.  Nevertheless,  the 
resources  of  the  country  are  very  far  from  being  properly 
utilized.  The  cultivation  of  indigo,  tobacco,  and  vanilla  is 
nearly  abandoned,  and  that  of  coffee,  the  principal  source 
of  the  national  wealth,  is  carried  on  somewhat  carelessly. 
The  inexhaustible  wealth  of  timber  is  unavailable,  on  ac- 
count of  the  total  lack  of  roads  and  canals. 

Melvil  Bloncourt. 

Hay'toAvn,  a  v.  of  Cass  co.,  Ind.     Pop.  260. 

Hay'ward,  post-tp.  of  Freeborn  co.,  Minn.    Pop.  3S2. 

Hayward  ((JEonGKl,  M.  D.,  b.  at  Boston,  Mass..  Mar. 
9,  1791  ;  graduated  at  Harvard  in  ls09:  took  his  medical 
degree  at  the  University  of  Pennsylvania  1812;  professor 
of  clinical  surgery  in  Harvard  University  1S.S5— 49.  Author 
of  Outlines  of  Physiology  (1S34),  Smujicnl  /Reports,  etc. 
(1855).  D.  Oct.  7.  1863.  He  was  one  of  the  leaders  of 
his  profession  in  Boston. — His  father,  Dr.  Lkmuel  Hav- 
WARD.  1>.  at  Braintree,  Mass.,  Mar.  22.  1749.  graduated  at 
Harvard  1768.  was  a  surgeon  in  the  Revolutionary  war. 
D.  Mar.  20.  1821. 

Hayward  (Xathaniel),  b.  nt  Easton,  Conn.,  in  1S08, 
shares  with  Charles  Goodyear  the  honor  of  inventing  tlie 
process  of  vulcanizing  India-rubber.  He  still  later  made 
several  important  improvements  in  the  manufacture  of  rub- 
ber goods,  and  in  1847  established  the  Hayward  Rubber  Co. 
at  Colchester,  Conn.  He  was  a  man  of  active  benevolence. 
D.  at  Colchester,  Conn.,  July  18. 18G5. 

Hay'wood,  county  of  North  Carolina,  bounded  on  the 
N.  AV.  by  Tennessee.  Area.  750  square  miles.  It  is  moun- 
tainous, and  has  beds  of  marble,  iron  ore.  an<l  other  valu- 
able minerals.  The  soil  is  mostly  good.  Live-stock,  wool, 
tobacco,  and  grain  are  staple  products.  Cap.  Wavnesville. 
Pop.  7921. 

Haywoodf  county  in  the  "W.  of  Tennessee.  Area.  650 
square  miles.  It  is  level,  fertile,  and  well  cultivated.  Cot- 
ton, cattle,  wool,  and  corn  are  staple  jiroducts.  It  is  trav- 
ersed by  the  Hatchie  River  and  the  Memphis  and  Ohio 
R.  R.     Cap.  Brownsville.     Pop.  25,094. 

Ha^ivood,  post-v.  of  Alameda  co.,  Cal.,  19  miles  S. 
from  San  Francisco,  and  1  mile  from  the  Western  Pacific 
R.  R.  It  has  a  large  school-house,  3  churches.  Odd  Fel- 
lows' building,  a  regularly  organized  fire  department,  1 
weekly  newspaper,  and  a  temperance  hall  ;  is  in  a  good 
agricultural  district.     Pop.  504.  C.  T.  Ward,  Jr. 

Haz'ardy  a  game  of  chance  played  with  dice,  not  for 
amusement,  but  for  money.  The  character  of  the  game  is 
such  that  a  professional  player,  who  knows  all  the  possi- 
bilities and  probabilities  of  the  game,  has  a  twofold  ad- 
vantage over  another  person. 

Hazard,  post-v.,  county-seat  of  Perry  co.,  Ky. 

Hazard  (Rowland  Gibson).  A.  M.,  b.  at  South  King- 
ston, R.  I.,  Oct.  9,  1801.  He  is  a  large  and  successful 
manufacturer  at  Peacedale,  R.  I.  In  1841—42  he  succeeded 
with  much  difficulty  in  freeing  large  numbers  of  negroes 
from  the  North  who  were  illegally  held  in  confinement  at 
New  Orleans.  He  has  been  several  times  in  the  State  legis- 
lature. Author  of  an  Estmi/  on  LamjiKi'jc  (1S34),  Freedom 
of  the  Mind  in  Wilfing  (1864),  Cauaation  and  Freedom 
(1869).  and  several  other  works. 

Hazard  (Thomas  R.).  a  brother  of  R.  G.  Hazard,  was 
b.  at  Sifuth  Kingston,  R.  I.,  in  1784.  Author  of  Facts  for 
the  Lahnrinfj  Man  (1840),  Cnpitaf  Puni>>hmcut  (1850),  /?e- 
port  on  the  Poor  and  Insunc  (1850),  Appeal  to  the  People  of 
Rhode  Tsfand  (1857),  and  other  works. 

Haz'ardville,  post-v.  ofEnficIdtp.,  Hartford  CO.,  Conn., 
has  manufactories  of  the  Hazard  brand  of  gunpowder,  a 
large  carpet-factory,  etc. 

Hazebrouck,  town  of  France,  in  the  department  of 
the  Nord,  on  the  Bourre.  It  has  considerable  manufactures 
of  linen  and  yarn.     Pop.  8273. 

Ha'zel,  a  genus  (Con/lus)  of  trees  and  shrubs  of  tho 
order  Cupuiifera*.  Of  these,  the  C.  Ai-ellaua  and  Colurna 
of  Europe  .and  Asia  produce  the  Filbert  (which  see),  as 
well  as  some  of  the  varieties  of  nut  called  cobnut  and  hazel- 
nut, which  are  used  not  only  as  food,  but  for  their  oil.  The 
hazel-bush  is  extensively  planted  for  copses  in  Europe,  and 
yields  material  for  hoops,  hurdles,  gunpowder,  etc.  The  C. 
Americana,  or  wild  hazel,  and  C.  rostratn,  or  beaked  hazel, 
yield  nuts  smaller  and  not  so  good  as  those  of  the  Euro- 
pean.    There  are  still  other  foreign  species. 

Hazel,  tp.  in  Luzerne  co..  Pa.,  contains  the  borough 
of  Hazleton  (which  see),  and  extensive  mines  of  anthracite 
coal.     Pop.  7110. 
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Hazel  Green,  post-tp.  of  Delaware  co.,  lo.    Pop.  752. 

Ila/cl  (ireeu,  p(ist-v.  of  Wolfe  co.,  Ky.     Pop.  77, 

Huzel  tureen,  pof^t-v.,  in  n  fertile  township  of  tlio  game 
nnnio  in  (Iniut  co.,  Win.,  on  tbo  lUinois  Hue.  Pop.  723; 
of  tp.  2101. 

Ila'zi'Iton,  post-tp.  of  Buchanan  co.,  la.     Pop.  SS5. 

Ila/rltoii,  post-tp.  of  Shiawassee  co.,  Mich.    Pop.  S22. 

lia'zen  (  William  U.),  b.  in  Harlfonl,  Wind.sor  co.,  Vt., 
Pfpt.  27.  is:i0;  gradiKitt-a  at  the  U.  S.  Military  AcnUemy 
July  I,  isjj,  iind  cnteivi  the  army  as  liri'vct  secon<l  lieu- 
tentiut  of  infantry,  receiving  his  full  appointment  as  sec- 
ond lieuteuaut  in  September  following.  Immediately  on 
grailuatirig  ho  was  as?=i*;ned  to  frontier  diify,  and  mostly 
engaged  in  scouting  against  hostile  Indians  to  N'nv.,  isj'j, 
when  severely  wounded  by  the  Caniunches:  appointed 
first  lieutenant  April,  and  captain  May,  ISr.l.  During 
the  civil  war  he  recruited  the  -list  Oliio  Vols.,  of  which  ho 
was  appointecl  colonel,  and  commantled  it  in  defending 
the  Ohio  frontier  and  in  opcraliona  in  Kentucky.  In  the 
Tennessee  campaign  (ISdL'i  he  commanded  a  brigade  in  the 
armies  of  the  Ohio  and  of  the  Cumberland,  being  engaged 
at  he  battles  of  Shiloh,  Perry  ville,  and  Stone  Kiver:  ap- 
pointed brigadier-general  of  volunteers  Nov.,  1802.  in  the 
campaign  of  1S03  he  was  engaged  at  Chickamauga,  Chat- 
tanooga, Missionary  Ridge,  etc.,  and  in  Kast  Teiinesseo 
against  (Jen.Longstreet.  In  the  invasion  of  Georgia  (1804) 
ho  was  engaged  in  the  various  battles  and  actions  up  to 
an<l  incholing  the  siege  and  capture  of  Atlanta,  in  com- 
mand of  a  division  from  Aug.,  iSG4,  and  with  the  army  of 
Gen.  Sherman  in  the  march  to  the  sea.  Appointed  major- 
general  of  volunteers  Dec.  isOi,  ancl  engaged  in  the  march 
through  the  Carolinas  up  to  the  surrender  of  tho  army  of 
Gen.  J.  E.  Johnston,  Apr.,  1^05.  He  commanded  the  I.'>th 
army  corps  from  May  to  Aug.,  18G5 ;  district  of  Middle 
Tennessee  Oct.,  1805,  to  Jan.,  iStiO  ;  mustered  out  of  volun- 
teer service  .Ian.  lo,  1800.  In  July,  1800,  he  was  appointed 
colonel  Ii8th  Infantry,  transferred  to  0th  Infantry,  1801*. 
During  the  Franco-German  war  (1870)  Gen.  llazen  visited 
tiie  scat  of  war,  and  on  his  return  ]iropared  a  work  on 
school  and  army  in  (Jcrraany  and  Trance.  For  gallant 
services  in  battle  during  the  civil  war  he  received  tho  suc- 
cessive brevets  from  major  to  that  of  major-general  l'.  S.  A. 
He  was  appointed  chief  signal-officer,  with  tho  rank  of 
brigadier-general,  Dc|;.,  1880.  G.  C.  Simmons. 

Ila'zle  Hill,  tp.  of  Johnson  co.,  Mo.     Pop.  liH)4. 

Ila'zlfhiir^^t,  post-v.  of  Copiah  co.,  Misn.,  (m  the  New 
Orleans  Jackson  and  Great  Southern  R.  K.  It  has  2  weekly 
newspapers.      Pop.  002. 

Ila'zleton,  post-v.  of  White  Ilivor  tp.,  Gibson  co..  Ind., 
on  White  River,  8  miles  S.  of  Vincenues,  and  on  tho  Evans- 
ville  and  Oawfordsvillo  R.  R.     Pop.  360. 

Ilazlcton,  post-b.  of  Hazel  tp.,  Luzerne  co..  Pa.,  on 
the  Lehigh  Valley  and  the  Danville  Hazletoii  and  Wilkes- 
barrc  R.  Us.,  SO  miles  X.  X.  \V.  of  Philadelphia.  It  has 
important  anthracite  coal-mines;  is  the  seat  of  a  thriving 
trade;  has  varied  manufactures,  I  daily  and  2  weekly  news- 
papers, 8  churches,  2  banks;  an<l  from  its  elevated  jtojsition 
is  becoming  a  very  popular  summer  resort.  Its  population 
has  largely  increased  since  the  U.  S.  census.     Pop.  ■i;>17. 

Ha'zlcwooil,  post-tp.  of  Alexander  co..  111.    Pop.  074. 

llazlewtHid,  post-tp.  of  \Vebster  co..  Mo.     Pop.  1207. 

Ila/lru'ootl,  post-tp.  of  Chester  co.,  S.  C.     Pop.  1550. 

Iliiz'litt  [  William),  b.  at  Maidstone,  England,  Apr.  Ifl,  i 
1778,  the  son  of  a  Unitarian  minister;  studieil  at  Hackney  I 
College,  and  for  a  time  labored  as  an  arlist,  but  without 
high  success;  became  noted  as  a  contributor  to  journals, 
writing  chiefly  upon  tlieatrical  and  literary  tojiics.      D.  in  , 
London  Sept.'lS,   jsiill.     Author  of  .Urm.i,V«  of   Hulm.ft  \ 
(1809);  Eifjlinh  <ymmmrtr(1810);   The  liuuml  TuU,:  (\ni)\ 
ChnnicterHnf  Shtth-Hpfurc{\f>M);   View  it/ the  EmfltHh  Sttufc  ■ 
(1818);  Lrrtitr.HOH  Eiifjfiith  /\,rtM  (lti\S)  ;   Lfrlnntt.n  Ei'nj-   '■ 
link  Cumiv   UVi'/rr«  (ISHI);  Ln-tunit  int  thr  Lilrrafnn-  of' t  fit-   i 
Efiztihethan  A>fr  {\S2\)',    TnUc   y'fi//' ( 1824)  ;    Thf  Si>n-!t  nf   I 
ih-   Aye   (1825);    Li/c   of  Snpuh:*tn   (1827);    Convcrsittiwis  | 
icith   Xorthrote  (18:iO),  etc.  ! 

Ilnzlitt  (William.  Jr.),  b.  in  Wiltsliire.  England,  Sept.  , 
20,  l>II;  beciime  a  liarristi-r  of  London  I8||;  a  registrar  ' 
of  the  L<uidori  liankruph-y  courl  ls.'»|,  of  whieli  court  he  is 
(1874)  senior  regintrar;  ehii-lly  known  a^  traiislalor  of  his-  t 
torioal  works  of  Michelet.  Thi<'rry,  and  Gui/ot,  and  of  Hue's  , 
Tnn-.h;  with  his  colleague,  ll".  P.  Roche,  has  publihhed 
some  law-eonipilatioiiB,  etc. 

Ilazlitt  (WiLLL\M  Caiimw).  son  of  William  Ilnzlitt,  .Jr..  ] 
It.  All;;.  22.  I^:n  ;  wan  educated  at  Merehant  Taylors*  Sehj>ol  ' 
nu'l  tho  Inner  Temple;  bociimo  a  barrister  Isiil.  Author  j 
oi  /Jritifih  (^tfumi/ifi  {\SitH);  hinturif  ti/ thr  Vrnttimi  /fipuh-  | 
ii'c  (2  vols.,  ISJS;  enlarged  to  4  vols,  1800);  Softhtf  Ltturic  , 
(1865);  Memoir  of  WHliam  Haxlitt  (18fi7)j  liihliotjrttphy  \ 


I   o/Oht  EuijliHh  literature  (1807);  EmjUJi  J\ov€rl,H  i\C.07) ; 

j  I'opnlitr  Aiitii/uiti't  »»/'  Great  Itrittiin,  an<l  has  performed 

I  much  editorial  and  other  literary  work. 

Head   (Rt.    Hon.   Sir   Fuascis  Bond).   B.\.nT.,  P.  C, 

!  K.  C.  H.,  and  knight  of  tho  Prussian  military  order  of 
Merit,  b.  near  Rochester,   England,  Jan.  1,  17i»;i;  served 

I  with  tho  royal  cngitu'era  at  Waterloo,  at  Fleurus  under  the 

I  Prussian  general  Zielhen  ;  retired  from  the  army  and  tool: 

j  charge  of  a  gold  and  silver  mining  company  in  South 
America,  ridiii;;  over  OOuO  miles,  a  narrative  of  which  he 
published  in  ls20,  entitled  7iom//i  Noti  h  of  a  Jnumry  acroitt 
the  Pumpnx;  in  I8;{5  was  appointed  lieutenant-governor  of 
Upper  Canada,  where  ho  suppressed  an  insurrection,  for 
which  service  he  was  created  a  baronet.  The  title  of  privy 
councillor  was  conferred  on  him  in  1807.  Among  his  many 
published  works  are  Bnhbha from  the  liruniun  (18:t;i) ;  Life 
of  liruce  (1844);  The  Defmcefe^t  State  of  Great  Jiritnin 
('1850) ;  The  Nome  ami  hi'x  lUdrr  (1800) ;  The  Hotfnl  Einji- 
uerr  (1870).  Wore  the  Waterloo  medal,  and  was  a  major 
(retired  list).     D.  in  England  July  23,  1875. 

Head  (Sir  Gf.orce),  b.  near  Rochester,  Eug..  1782; 
went  to  Portugal  as  commissariat  clerk  LSO'J  ;  became  as- 
sistant commissary-general  1811:  was  sent  to  Canada 
1814,  to  Nova  Scotia  1810;  knighted  1831 ;  d.  in  London 
May  2,  1855.  Author  of  Eorent  Scenes  and  lucidiutn  in 
the'WildH  ufXorth  America  {X'^'^J),  A  Home  TVinr  { 1830-37), 
Home  (184U),  a  translation  of  Cardinal  Pacca's  Memoira 
(1850),  a  good  translation  of  The  Golden  Aat  of  Apulcius 
(1851).  etc. 

Hcad'ache  (Cephalahjia)  is  of  many  kinds.  It  is  often 
tho  result  of  indigestion,  of  excess  in  eating  or  drinking, 
of  malarial  or  other  specific  poison,  of  uterine  disease,  or 
of  neuralgia.  It  is  also  a  common  symptom  of  many  fevers 
and  other  acute  diseases.  If  persistent  headache  be  not 
relievcil  by  a  correction  of  the  hygienic  conditions  as  re- 
gards diet,  clothing,  exercise,  etc.,  tho  case  re([uircs  medi- 
cal treatment,  the  character  of  which  must  depend  upon 
the  probable  cause  of  the  diOTicultj-. 

Head'ley  (Jokl  Tvlku)*  ^»*  ^^  Walton,  Delaware  co., 
X.  v.,  Dec.  3U,  1814;  graduated  at  Union  C(dlege  18;10; 
studied  theology  at  Auburn;  for  two  years  held  a  pastor- 
ate at  Stockbridge,  Mass. ;  was  ( 1850-57)  secretary  of  state 
for  Xcw  York.  He  resides  near  Xewburg.  X.  Y.  Has  pub- 
lished L>  Iters  from  /tn/i/  {\Si:>)  ;  The  Alpn  and  the  lihinv 
(1S45);  Xapohon  and  hin  Marnhah  (1840);  WaehimjluA 
and  his  Generals  (1847);  Adirondack  (1849);  JIiHtort/ of 
the  Second  ]\'ar  h>tireen  Emjland  and  the  C.  S.  (1S53),  and 
numerous  other  popular  works. 

Ili'udU'y  (  Rev.  Phinkas  CAMiOtft^^rotherof  J.  T.  Head- 
ley,  was  b.  at  Walton.  N.  Y.,  Juno  24,  1819.  Among  his 
works  are  Women  of  the  JUble  (1850);  Life  of  Jonephine 
(1850);   Life  of  Mary  Queen  of  Seotn  (1S50),  and  others. 

Ilealds'bur;;,  ]»ost-v.  of  Sonoma  co.,  Cal.,  on  the  San 
Francisco  and  Xorth  Pacific  R.  R.,  70  miles  N.  of  San 
Francisco,  tho  point  at  which  tourists  leave  the  ears  for 
tho  Geysers.  It  has  1  academy,  1  seminary,  7  churches,  I 
bank,  1  newspaper,  C»dd  Fellows,  Masonic,  and  tJood  Temp- 
lars lodges,  2  hotels,  I  incorporated  chair,  baskel.  and  wino 
manufactory.  Principal  business,  farming,  fruit -culture, 
stock-raising,  anil  r|uieksilver-mining.      Pop.  059. 

John  G.  Howkli,,  En.  "Russian  RiVKit  Flao." 

Heal'ing  Springs,  tp.  of  Independence  co..  Ark.  Pop. 
320. 

Healing  Spring;**,  post-tp.  of  Davidson  co.,  X.  C. 
Pop.  075. 

Healing  Springs,  pot^t-v.  of  Rath  co..  Va..  in  Fall- 
ing Spring  Valley.  It  has  tliree  thermal  mineral  springs, 
whose  waters  are  useful  in  a  wide  range  of  diseases. 

Health  fAng.-Snx. /of/.  "hale,"  "sound,"  "winde"], 
jihysinlugieally  considered,  is  that  condition  of  organi7.<-'l 
living  bodies  in  wliieh  tlie  Idood  and  tissues  are  in  tln' 
state  of  integrity  and  funetioinil  activity  inherent  in  their 
normal  eonftitutitm.  All  (»f  the  istruetures  are  inee^santly 
unclergoing   chantre.  owing  lo  the  waste  and    renewal  of 

their  ulliituite  eb-menls.  (he  cellr;.     There  is  in  the  i .iti- 

tulinn  «»f  tiie^e  elemenls  a  tendency  lo  developmeni  aint  a 
tendency  to  decay  or  retrograde  metamorphohii^.  I'pon 
their  development  depends  tho  growth  anil  mainleiianco 
of  the  organism,  while  in  their  n'Irograde  inelaniniphosii 
we  have  lln-ir  deslrui'lion  after  they  have  performed  Iheir 
proper  functions.  This  tendency  l«i  development  and  U* 
retrograde  metamorphosis  of  the  eletnents  of  tissues  is  iui- 
])ressed  upon  the  organimn  as  a  whole,  hut  diflers  in  in- 
tensity nl  dinVn*nt  periods  of  life.  In  Ihe  ynimg  the  tenil- 
ency  t't  devrlopmenl  is  greatest,  and  we  havo  as  a  n-suU 
growth;  in  the  middle-aged  these  torev.s  itro  Ijitlaneed.  and 
tho  struetiires  are  mainlained  in  bulk  ami  symmi'try  ;  in 
the  later  periods  tlie  (enduncy  (o  rutrograde  ineliimorpho- 
818  prudomiuates  and  tbo  organism  waiilev,  and  at  length 
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falls  into  inevitable  decay  and  death.  At  all  periods  in  the 
life  of  any  organized  body,  therefore,  molecular  changes 
are  in  active  progress  in  every  tissue,  and  yet  while  these 
changes  are  in  exact  accordance  with  the  normal  constitu- 
tion of  their  elements,  a  state  of  health  is  maintained.  But, 
though  this  definition  is  strictly  in  accordance  with  the 
teachings  of  physiology,  it  is  evident  that  such  a  condition 
of  health  can  be  affirmed  only  in  the  most  general  sense  of 
any  complex  living  organisni  like  man.  So  infinitely  nu- 
merous are  the  elementary  parts,  and  so  various  and  power- 
ful the  causes  which  impair  their  integrity  and  prevent  their 
functions,  that  there  must  be  abnormal  conditions  constantly 
occurring,  which  do  not  sufficiently  impair  structure  and 
function  to  enable  us  to  appreciate  the  deviation  from  the 
natural  standard.  It  is  only  when  changes  in  structure  and 
function  are  so  great  as  to  be  detected  by  the  means  which 
we  employ  for  investigation  that  we  can  decide  that  a  con- 
dition of  health  docs  not  exist.  The  terms  "good  health," 
"poor  health,"  are  improper.  Stephen  Smith. 

Hea'ly  (  George  Peter  Alexa>"der),  b.  in  Boston  ISOS. 
The  larger  part  of  his  life  has  been  spent  abroad,  in  Komc 
and  Paris,  whither  he  went  at  about  the  age  of  twenty- 
eight,  and  where  he  still  resides.  He  is  chiefly  known  by 
his  portraits ;  twenty  years  ago  he  was  the  fashionable 
portrait-painter  of  Boston.  The  striking  merit  of  his  great 
historical  picture,  Webster  Deh'veriiifj  his  Reply  to  Sayne, 
is  the  portraiture  of  130  persons.  In  twenty  years  of  his 
art  Healy  executed  577  portraits,  many  of  distinguished 
people — Cardinal  McCloskey,  W.  H.  Seward,  M.  Guizot, 
Marshal  SouU,  George  Peabody,  H.  W.  Longfellow,  John 
A.  Lowell,  and  others,  as  well  American  as  foreign.  His 
style  is  free,  vigorous,  effective,  but  marked  rather  by  bold- 
ness than  by  carefulness.  0.  B.  Frothingham. 

Heard,  county  of  Georgia,  bounded  on  the  W.  by  Ala- 
bama. It  is  hilly,  but  fertile.  Com  and  cotton  are  leading 
products.  Gold,  lead,  and  iron  are  found.  Area,  2S6  square 
miles.     Cap.  Franklin.     Pop.  7866. 

Heard's  Beat,  tp.  of  Perry  co.,  Ala.     Pop.  615. 

Heard's  Island,  an  island  in  the  Antarctic  (South 
Indian)  Ocean,  lying  S.  E.  of  Kerguelen's  Land,  extend- 
ing between  h?>°  2'  and  53°  U'  S.  lat..  and  between  73°  30' 
and  72°  30'  E.  Ion.  It  is  about  24  nautical  miles  long  and 
0  broad,  and  its  highest  point  i  Kaiser  Wilbelm  Peak) 
about  6000  feet  high.  It  was  discovered  by  Capt,  Heard 
XoT.  25,  1853.  American  and  other  vessels  have  here  col- 
lected large  amounts  of  the  oil  of  sea-elephants  and  the 
smaller  seals. 

Hearing.  See  Acoustics,  by  Prof.  0.  X.  Rood,  A.  M. ; 
also  Ear.  Anatomy  of  the,  by  Prof.  II.  Hartshorxe, 
A.M..  M.D. 

Hearne,  post-v.  of  Robertson  cc,  Tex.,  at  the  junction 
of  the  International  and  Great  Northern  and  the  Houston 
and  Texas  Central  R.  Rs. 

Hear'say  Ev'idence,  evidence  which  does  not  consist 
of  a  statement  of  facts  within  the  personal  knowledge  of 
the  witness  by  whom  it  is  given,  but  which  is  a  reproduc- 
tion by  him  of  statements  or  information  derived  from  oth- 
ers, upon  whose  authority  alone  the  credibility  of  the  tes- 
timony depends.  The  term  applies  as  well  to  written  as  to 
oral  matter,  though  the  mere  name  by  itself  would  lead  to 
a  different  inference.  As  a  general  rule,  hearsay  evidence 
is  not  admissible,  on  account  of  the  little  dependence  which 
can  be  placed  upon  its  accuracy,  since  its  original  author 
cannot  be  examined  and  the  grounds  of  his  declarations 
ascertained.  But  there  are  certain  important  classes  of 
exceptions  to  this  rule,  which  will  be  found,  together  with 
a  fuller  statement  of  the  reasons  for  the  rule  it^df,  under 
the  topic  Evidence.     G.  Chase.    Rev.  by  T.  AV.  Dwigdt. 

Hearse  [Late  Lat.  //err»"a].  thccandel.ibrum  in  churches 
upon  which  candles  are  burned  for  ceremonial  purposes.  It 
was  anciently  the  custom  to  place  a  hearse  at  the  head  of  a 
new-made  grave;  and  sometimes  the  framework  which  pro- 
tected the  effigy  upon  a  tomb  was  called  the  hearse.  From 
these  uses  of  the  word  arose  the  modern  signification,  by 
which  it  designates  cither  the  funeral  car  or  the  catafalque 
employed  in  state  funerals. 

Heart,  Human.  This  organ,  as  is  generally  known, 
is  the  great  central  power  regulating  and  compelling  the 
circulation  of  blood  throughout  the  body.  It  is  really  two 
organs  united  in  one,  one-half  governing  the  circulation 
through  the  lungs — the  other  half,  that  of  all  the  rest  of  the 
body.  Except  for  economy  of  space  and  synchronism  of 
action,  there  might  as  well  have  been  two  hearts,  placed  in 
different  parts  of  the  body.  Each  of  the  halves  is  com- 
posed of  a  receptacle  of  blood  and  a  propeller  of  the  blood- 
current — mtricle  and  ventricie.  This  heart,  then,  has  four 
cavities — the  right  auricle  and  the  right  ventricle,  and  the 
left  auricle  and  ventricle.  The  walls  of  these  several  cavi- 
ties are  composed  essentially  of  muscular  tissue,  more  or 


less  abundant  as  the  required  force  is  greater  or  less.     The 
YiG.  1.  walls  of  the  left  ven- 

tricle arc  more  than 
half  an  inch  in  thick- 
ness, although  much 
thinner  at  the  apex, 
and  those  of  the  right 
ventricle  only  a  little 
over  two  lines.  Those 
of  the  left  auricle  are 
still  thinner,  and  those 
of  the  right  auricle  the 
thinnest  of  all.  The 
muscular  fibres  of  the 
heart  are  of  the  variety 
called  striated,  having 
light-colored  Hues  run- 
ning in  the  direction 
of  the  length  of  the 
fibres,  and  others  cross- 
ing these  at  right  an- 
gles, so  as  to  divide 
each  fibre  into  little 
squares,  altogether  mi- 
croscopic, called  sar- 
Fig.  1.  External  view  of  the  heart,  cous  elements.  This  is 
showing  the  beginning  of  the  aorta  one  of  two  or  three  in- 
and  pulmonarv  artery,  and  parts  of  stances  in  which  nature 

the  right  and  left  auricles:  reduced  i j  i  a  e         .i, 

to  on^third  its  natural  size.  ^^,^  departed  from  the 

rule  ot  composing  the 
voluntary  muscles  of  striated  fibres,  and  the  involuntary 
of  non-striated. 

The  right  and  left  hearts  are  united  by  muscular  fibres 
which  pass  in  a  broad  layer  from  one  to  the  other,  and  by 
the  union  of  the  fibres  of  each  in  the  septum.  The  differ- 
ent layers  run  in  different  directions,  thus  crossing  each 
other  at  various  angles.  A  plane  of  muscular  fibres  runs 
from  before  backward  obliquely  to  the  left.  This  is  com- 
mon to  the  two  hearts,  acting  as  a  part  of  each.  It  unites 
them  into  one  organ,  and  at  the  same  time  effects  the  para- 
dox of  dividing  them  into  two,  hence  called  the  septum. 
The  septum  ventriculorum  is  thick  and  strong ;  the  septtum 
auriculorum  corresponds  in  thickness  and  strength  with 
other  portions  of  the  auricular  walls,  and  is  thin. 

The  capacity  of  the  four  cavities  of  the  heart  is  not 
equal.  In  the  healthy  circulation  the  two  ventricles  must 
receive  and  expel  equal  quantities  of  blood  at  each  con- 
traction, but  the  auricles  may  be  and  are  of  small  size,  be- 
cause the  dilatable  veins  emptying  into  each  serve  to  sup- 
plement their  capacity.  The  left  auricle  is  smaller  than 
the  right.  The  ventricles,  it  was  once  generally  held,  dis- 
charge, with  each  contraction,  two  ounces,  or  four  table- 
spoonfuls,  each.  Substances  that  can  be  quickly  detected 
by  chemical  reaction  have  been  injected  into  the  venous 
blood,  and  have  been  found  in  the  secretions  one  minute 
afterwards.  Both  the  pulmonary  and  general  or  systemic 
circulations  arc  completed,  then,  and  secretion  or  excretion 
is  effected,  in  one  minute.  Keg.irding  either  ventricle  as  a 
blood-meter,  multiply  72,  the  average  number  of  beats  per 
minute  in  the  adult  man,  by  2  (ounces),  and  we  get  144 
ounces,  or  nine  pints,  as  the  quantity  of  blood  in  all  the 
vessels  of  the  body.  This  falls  a  good  deal  below  the 
physiologists' estimate.  The  ventricular  working  capacity 
is  underrated,  or  the  quantity  of  blood  is  over-estimated. 
This  is  certain,  that  after  death  either  ventricle  may  be 
found  holding  fully  twice  two  ounces. 

If  the  blood  entered  the  ventricle  by  an  unguarded 
opening,  there  would  be  no  reason  why  it  would  not  flow 
back  into  the  auricle  and  veins,  as  well  as  onward  into  the 
arteries  in  each  ventricular  contraction.  To  prevent  this, 
on  the  left  side  there  is  a  thin  but  strong  membrane  at- 
tached to  the  auriculo-ventricular  opening,  as  a  bag  ruay 
be  attached  to  a  hoop.  As  this  bag  hangs  downward  into 
the  ventricle,  wc  will  suppose  the  bottom  to  be  cut  off  and 
the  opposite  sides  slit  uj>  a  little  distance  toward  the  open- 
ing or  mouth.  Now  we  have  two  open  flaps  below.  Nar- 
row them  a  little,  and  attach  numerous  little  strings  to  the 
lower  ends  of  the  flaps  ;  attach  these  to  elastic  straps  fixed 
at  the  other  end  in  such  a  manner  that  when  the  elastics  con- 
tract the  ends  and  edges  of  the  flaps  are  brought  together. 
This  represents  the  principle  on  which  the  valve  between  the 
auricle  and  ventricle,  one  on  each  side,  is  constructed.  That 
on  the  left  side  has  two  flaps,  and  has  some  resemblance  in 
form  to  that  of  a  bishop's  mitre ;  so  this  is  called  the  witraf 
toh-r.  That  on  the  right  side  has  three  slits,  instead  of 
two,  and  is  called  the  tricuspid  va/re.  The  elastic  straps 
in  this  comparison  represent  the  Jieshif  columns,  which  are 
rather  stout  muscular  bundles  coming  out  of  walls  of  the 
ventricles  a  little  above  the  lower  termination  of  their  cavi- 
ties. Standing  upward  in  the  cavity,  .and  half  an  inch  cr 
more  in  length  to  the  upper  or  free  end  of  these  columns. 
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the  teodiiioas  cords  (strings)  or  threads  coming  off  from  : 
lower  edges  of  tbo  mitral  and  tricuspid  valves  are  attached. 
Now,  wht'n  the  veutrii:les  coniract,  two  things  will  happen  : 
the  two  leaves  of  the  mitral  valve  and  the  three  of  the  tri- 
cuspid will  he  drawn  together,  and  so  the  valves  will  be 
closed  liT  the  simultaneous  contraction  of  the  fleshy  col- 
Dinns.  and  thus  the  muscles  of  the  ventricles  will  make 
pressure  on  the  Wood  as  it  is  forced  out  into  the  arteries: 
and  this  pressure  will  cause  a  more  complete  coaiitation  of 
the  valve-leaves,  as  it  is  admitted  behind  the  posterior  leaf, 
and  is  in  front  of  the  anterior.  Thus,  a  valve  is  formed 
for  cieh  auriculo-ventrieular  opening,  which  is  complete 
when  it  is  first  closed,  but  becomes  more  secure  by  the  in- 
crease of  the  force  that  it  is  constructed  to  resist,  unless 
that  force  becomes  so  great  as  to  rupture  ihe  structures  of 
which  it  is  composed — an  accident  which  is  hardly  com- 
patible with  a  healthy  state  of  these  structures.  Thus,  the 
blood  once  rcceiveil  iiy  the  ventricles  is  forbidden  a  return 
to  the  vessels  and  parts  fr^'iu  which  it  came. 

But  there  is  still  another  prevention  or  stoppage  to  be 
explained.     The  current  of  blood  being   forced  into  the 
Fig.  2.  Fig.  S. 


Fig.  2.  Position  of  the  aortic,  Fig.  3.  Position  of  the 

or  tho  pulra'jiiary  valve,  in  same     valve     when 

COnt.nct  with  the  wall  of  the  closed. 
vess:l,  when  the  valve  ia 

Opfll. 

aorta  from  the  left  ventricle,  and  into  the  pulmonary  artery 
from  the  right,  what  is  to  prevent  its  return  into  the  cavity 
from  which  it  has  just  been  expelled?  .\t  the  very  open- 
ing of  these  arteries  a  valve  is  provided,  the  like  of  which 
human  ingenuity  has  never  invented  or  imitated.  Each  is 
formed  of  three  cups,  of  which  the  outer  portion  is  the 
artery  itself,  and  the  rest  is  formed  of  a  delicate  but  strong 
membrane  attached  at  its  sides  and  bottom  to  the  arterial 
wall.  Thus  arc  formed  three  cups,  each  of  which  is  about 
half  an  inch  deep.  Tlio  membranous  portion  of  each  can 
fall  inward,  so  as  to  fill  just  one-third  of  the  arterial  tube. 
When  the  blood  goes  out  of  the  ventricle  the  membranous 
portion  of  those  cups  yields  to  the  current  and  becomes 
closely  applied  to  the  wall  of  the  artery,  and  so  offers  no 
obstacle  to  the  flow.  As  soon  as  the  ventricle  ceases  to 
contract,  the  elasticity  of  the  now  distended  artery  |)ro- 
duces  a  reflux,  as  well  as  an  onward  current.  This  reflux 
causes  a  sudtlen  till- 
ing of  the  cups,  and 
they  each  fall  into 
the  arterial  tube, 
meeting  in  the  cen- 
tre, and  form  an  ob- 
stacle to  any  return 
of  the  blood.  The 
margins  of  these 
membranes  or  folds 
are  thicker  and 
stronger  than  the 
other  parts,  and  the 
evidence  of  <lesign 
in  their  construc- 
tion is  completed  in 
the  production,  at 
the  exact  centre  of 
each  (margin),  of  a 
prominence  of  un- 
yielding material 
(fibro-eartilagc)  to 
fill  tho  triangular 
space  that  wouhl 
otherwise  bo  left 
open   at  tho   ccntro 


of    their     lines     of 
meeting.    This  con- 
trivance   is     called  Fig.  4.  The  l.fi 
the   n-milnniir  iiilrc      !■'"»•'  "f  "'' 
o/*  tin-  'inria,  or  aor- 


t-tilriele  and  the  begtn- 
rlii.  interior  view,  nbow- 
Inu' Itie  ai.rtlr  vfllvt-;  and  tii-Iow  It,  and 
to  Ihe  l.fl.  Ihe  mitral  valve,  with  Its 
tic  valve.  In  Ihe  icndinuus  cords  and  fleshy  columns, 
pulmonary  arlcr,v  it 

IS  called  tho  aemilunnr  ralur  n/  ihe  pulminiarg  arltry,  orlho 
pulnmnary  valve.  By  this  arrangement  all  the  eontraolilc 
lorce  of  liieso  arteries  is  madi'  to  supplemeut  tbo  action  of 
the  v.ntricliii  and  carry  Ihe  IjIl.mI  l',.r»ard. 


Tho  muscular  structure  of  the  heart  is  covered  on  the 
outside  by  a  thin,  diaphanous,  attached  membrane  called 
the  tiruut  p^riciirJium,  while  the  name  /jtricardium  is  also 
applied  to  the  fibrous  bag  in  which  the  heart  moves  (heart- 
sac  i.  This  latter  is  lined  on  the  inside  by  a  diaphanous 
membrane  which  is  continuous  with  the  visceral  serous  peri- 
cardium :  it  is  ••  reflected  off  from  the  heart,"  so  that  the 
heart-sac  has  an  outer  and  rather  thick  layer  of  fibrous 
tissue,  and  an  inner  delicate  lining  of  serous  membrane. 
This  pericardium  is  attached  to  the  heart  only  at  its  bfi-e, 
oruppercxtremity,and  where  the  great  vessels  pass  through 
it.  It  lies  naturally  in  conlact  with  the  heart,  but  can  in 
disease  be  distended  and  forced  off  a  considerable  distance 
from  it.  It  is  made  fast  below  to  the  diaphragm  at  the  cor- 
dit'orm  tendon.  Its  serous  lining  secretes  n  little  transparent 
fluid  which  serves  to  diminish  friction  as  the  heart  con- 
tracts and  expands. 

Eiulncnrdiiim  is  the  name  given  to  tho  membrane  which 
lines  the  cavities  of  the  heart.  It  is  a  thin,  diaphanous 
structure,  resembling  the  sen. us  pericardium.  l!y  Ihe  lold- 
ing  of  this  membrane  on  itsell  as  it  passes  from  one  cavity 
to  another,  or  from  the  ventricles  into  the  aorta  and  ihe 
pulmonary  artery,  the  several  valves  are  formed.  They  arc 
strengthened,  however,  by  the  addition  of  a  little  fibrous 
tissue  between  their  folds. 

Two  coroiiarji  arUrim  nourish  the  heart.  They  arc  the 
first  vessels  given  off  from  the  aorta.  Their  open  mouths 
can  he  seen  by  depressing  the  membranes  of  the  semilunar 
valves  of  the  aorta.  They  descend  on  opposite  sides  of 
the  organ,  giving  otT  numerous  branches  till  they  become 
capillary  and  countless.  The  venous  blood  of  the  heart  is 
returned  into  the  right  auricle  by  several  veins,  which  open 
into  it  through  its  outer  wall. 

The  iicrro  o/  thr  li<:nri  have  very  little  connection  with 
those  of  the  voluntary  system,  yet  it  is  reported  that  men 
have  lived  who  could  stop  the  heart's  action  at  will.  The 
par  vagum,  the  great  nerve  of  tho  lungs  and  stomach, 
Sends  some  of  its  fibres  to  the  heart ;  so  does  the  phrenic 
nerve,  though  chiefly  distributed  in  the  diaphragm.  But 
the  hearts  of  many  of  the  inferior  animals  will  beat  after 
they  are  removed  from  the  body.  The  heart  of  the  bulU.ck 
can  be  made  to  beat  after  such  removal  by  a  little  irritation. 
It  has  been  suggested  that  the  muscle  of  the  heart  possesses 
the  peculiar  power  of  contracting,  in  and  of  itself,  without 
nervous  excitation.  But  since  the  discovery  of  nerve- 
centres  of  tho  kind  called  ganglia  about  the  base  of  the 
organ,  in  the  midst  of  its  other  structures,  it  has  become 
probable,  if  not  certain,  that  an  essential  part  of  its  nervous 
supjdy  is  centred  in  itself. 

:ii/tlule  and  tlinitnU  are  the  contraction  and  dilatation  of 
the  several  cavities.  The  two  ventricles  contract  simul- 
taneously, as  do  the  two  auricles,  but  this  action  in  the  laltvr 
begins  just  perceptibly  before  the  same  action  in  the  lormer. 
Tlie  repeated  systole  of  the  left  vculriele,  with  what  acces- 
sories and  aids'  it  may  meet  in  its  circuit,  sends  the  blood 
into  the  right  cavities  with  enough  of  ventricular  force  to 
open  and  occupy  them.  So  the  systole  of  the  right  vcniriele 
sends  the  blooil  into  the  lungs  with  a  force  that  is  not 
whollv  lost  when  it  returns  to  Ihc  left  chambers  of  the  heart. 
Thus,  diastole  is  passive,  produced  by  the  residual  force  of 
the  svstole  of  the  opposite  side. 

The  «oMn(/«  produced  by  the  action  of  the  heart  are  two. 
Anybody  can  hear  them  by  placing  the  ear  ou  another 
person's  chest  in  the  region  of  the.  heart :  indeed,  one  may 
hear  the  sounds  produced  in  his  own  heart  if,  in  the  si  ill- 
ness of  the  night,  in  bed,  he  turn  on  his  side  and  place 
the  palm  of  his  hand  over  the  ear  and  rest  his  head  ou  the 
>illow.  The  first  begins  with  Ihe  lirst  of  Ihc  ventricular 
jontraction,  and  coulinues  till  it  i»  i  nded :  the  second  h.i- 
no  more  duration  than  the  sound  produced  by  the  snapping 
of  a  handkerchief.  Half  a  dozen  theories  have  been  pro 
pose.l  to  explain  the  first,  but  the  opinion  <.f  the  writer  i.- 
that  its  essential  cause  is  the  friction  of  the  muheular  fibres 
on  each  other.  It  has  already  been  stated  thai  iu  diflereiit 
layers  they  cross  each  other  at  various  angles,  and  they  all 
act  logclh'er ;  but  even  in  muscles  of  paralli  1  fibrcf  a  similar 
.sound  is  proilueed  by  coniraelion.  Ucgarding  Ihe  second, 
there  is  but  little  .liilerenee  of  opinion,  for  by  experiment 
it  has  been  proved  to  result  from  the  collapse  or  sti iking 
together  of  the  aortic  and  pulmonary  valvis  at  theclose  ot 
the  systole.  The  ^ound  is  one  or  single,  because  Ihe  closure 
on  the  two  sides  is  simultaneous. 

The  /orcc  fl  ihr  /i'or('»  rir/ioii,  onco  regarded  as  enor- 
mous, has  been  carefully  studied  in  the  inferior  uiiimnlr. 
and  by  inlercnee  il  is  assumed  that  Ihc  average  human 
heart  al  the  maturity  of  its  strength  would  sustain  a  col 
umn  of  blood  in  a  perpeiidieular  tube  nine  feel  high,  or  a 
column  of  mercury  of  eight  inches.  This  is  equal  to  some- 
thing less  than  one-third  the  pressure  of  the  aimo»plieri — 
say,  nearly  five  pounds  to  ihe  square  inch.  This  estimate 
riiat.  r^  l>  the  strongest  portion  of  the  heart  only — that  is, 
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the  left  ventricle.  But  a  material  achJition  must  be  made 
to  this  reckoning.  Thu  atmo:-phcTic  pressure  must  be 
overcome  by  the  central  furee.  Whun  Humboldt  and  his 
party  ascended  the  South  American  mountains  they  found 
at  the  high  elevations  an  unexpected  source  of  annoyance 
and  weakness  in  a  bleeding  from  the  nose,  gums,  and  lungs. 
The  cause  of  this  was  twofold :  the  capillary  vessels  were 
not  made  strong  enough  to  resist  the  power  of  the  heart 
when  the  external  pressure  was  considerably  diminished, 
and  their  effort  in  climbing  had  increased  the  force,  as  well 
as  the  frequency,  of  the  cardiac  contraction.  So  that, 
really,  the  contractions  of  the  left  ventricle  are  effected  with 
a  force  that  can  move  about  twenty  pounds  through  the 
space  of  one  foot  in  one  second  in  the  course  of  the  vessels. 
The  strength  which  the  left  ventricle  can  exert  is  by  no 
moans  measured  in  these  estimates,  for  they  relate  to  the 
ordinary  quiet  action  of  the  heart.  Its  possible  power,  it 
is  fair  to  assume,  is  equal  to  that  of  a  muscle  of  equal  bulk — 
including,  however,  only  one  side  of  the  ventricular  walls — 
in  any  other  part  of  the  body  :  and  that  would  much  exceed 
the  force  of  the  ordinary  heart-beats.  The  power  of  the 
right  ventricle  is  assumed  to  be  about  one-half  that  of  the 
left ;  but  of  its  actual  strength,  and  that  of  the  two  auri- 
cles, there  are  no  means  of  accurate  measurement. 

The  velocity  of  the  blou'l-currcnt  in  the  larger  arteries  is 
assumed,  from  experiments  made  on  the  inferior  animals, 
to  be  about  twelve  inches  in  a  second  of  time.  la  dogs 
substances  easily  recognized,  injected  into  one  jugular  vein, 
have  been  recognized  in  the  jugular  vein  of  the  other  side 
in  from  twenty  to  thirty  seconds.  In  other  words,  the 
blood  had  completed  the  rounds  of  the  double  circulation 
in  twenty  to  thirty  seconds.  It  has  already  been  said  that 
such  substances,  similarly  injected,  appear  in  the  secretions 
in  one  minute.  There  is  but  one  source  of  error  in  these 
experiments.  It  is  possible  that  a  little  of  the  chemical 
ma)'  pass,  liy  endosmosis,  through  the  thin  septum  of  the 
auricles  from  the  right  to  the  left,  and  so  shorten  its  course 
nearly  one-half.  It  docs  not  seem  possible  that  the  law  of 
diffusion  would  cause  the  dissolved  chemical  to  outrun  the 
blood-current. 

The  position  of  the  heart  in  the  cheat  is  easily  described. 
In  its  shape  the  organ  has  an  imperfect  resemblance  to  a 
cone.  The  base  of  this  eono  is  uppermost,  the  apex  down- 
ward and  to  the  left.  The  heart  is  very  much  imbedded  in 
the  left  lung.  Portions  of  the  lung  are  behind  the  left 
half,  to  the  left  of  it  and  in  front  of  it,  except  about  two 
superficial  inches.  Its  base  lies  under  the  third  rib  of  the 
left  side,  extending  three  inches  from  the  middle  (median) 
line  of  the  body  ;  the  right  auricle,  when  filled,  extends 
half  an  inch  to  the  right  of  the  right  border  of  the  breast- 
bone (sternum)  in  the  second  intercostal  space,  retreating 
under  the  sternum  in  its  contraction.  The  apex  is  fovind 
in  the  fifth  intercostal  space,  three  and  a  half  inches  from 
the  median  line.  Unite  this  point  with  the  point  three 
inches  to  the  left  of  the  median  line  on  the  third  rib  by  a 
curve  that  will  cross  the  fourth  rib  at  a  point  four  inches 
from  the  median  line,  .and  the  left  border  of  the  heart  is 
indicated.  From  the  point  indicating  the  apex  carry  a 
lino  to  the  right  and  a  little  upward,  so  that  it  will  strike 
the  right  border  of  the  sternum  at  the  fourth  rib,  thence 
upward  along  this  right  border  to  the  second  intercostal 
space,  and  we  have  followed  the  external  lines  that  repre- 
sent the  internal  position  of  the  heart.  In  the  very  rare 
instances  of  *' transposition  of  the  viscera,"  while  the  liver 
occupies  the  left  upper  part  of  the  abdomen,  the  heart  is 
found  on  the  right  side  of  the  chest,  filling  the  space  on  that 
side  which  corresponds  with  its  natural  position  on  the 
left. 

The  impuhe  of  the  heart,  or  "the  heart-beat,'*  as  it  is  felt 
on  the  outside  of  the  chest,  has  been  a  subject  of  much  dis- 
cussion, and  each  one  of  the  many  writers  on  the  subject 
has  proposed  a  new  explanation  j  but  Mr.  Searle's  stud- 
ies of  the  course  of  the  muscular  layer  in  its  walls  have 
probably  suggested  the  true  explanation.  Strong  muscular 
bands  are  found  starting  from  the  base,  passing  over  the 
anterior  face  of  the  heart,  winding  completely  around  the 
apex,  some  of  them  passing  into  the  ventricles  constituting 
and  ending  in  the  fleshy  columns.  These,  it  is  evident, 
will  draw  the  apex  forward  during  contraction,  directing 
it  against  the  chest-wall.  There  is  also  a  recoil  of  the 
whole  organ  at  this  moment,  so  far  as  the  large  vessels  en- 
tering at  the  base  will  permit  it,  in  obedience  to  the  laws  of 
action  and  reaction.  If  the  heart  exerts  a  power  that  can 
force  ten  pounds  to  move  in  one  direction,  there  is  a  tend- 
ency to  recoil  in  the  opposite  direction  which  is  equal  to 
the  same  number  of  pounds  ;  and  as  there  is  some  yielding 
in  the  great  vessels  (which  under  these  circumstances  act 
as  ligaments),  there  is  actually  some  recoil,  a  part  of  which 
is  by  these  muscular  bands  directed  against  the  wall  of  the 
chest.  But  there  is  a  lifting  of  the  whole  precordial  re- 
gion in  some  cases  of  enlarged  heart.     This  is  probably 


I  due  to  the  sudden  hardening  of  the  organ  as  its   muscles 

;  become  tense  at  the  beginning  of  contraction,  and  to  a  real 
want  of  room  for  it  in  its  enlarged  state. 

I         ]\'ci(jht  nf  (he  Iltart,  and  the  Dimcniiions  of  its  Ortjteea. 

'  — The  size  of  this  organ  varies   in  the  adult  a  little  with 

,  the  stature  and  weight  of  the  body,  but  more  with  breiidth 

i  of  shoulders,  and  it  is  in  advanced  age  a  trifle  larger  than 
at  forty.     The  average  from  twenty  to  ninety  years,  in  the 

,  male,  is  ten  ounces  —  in  the  female,  eight  to  nine;  but 
twelve  ounces  in  man  and  eleven  in  woman  would  not  be 

'  pronounced  hypertrophy.  The  left  unricnlo-veutrieitlar 
opening  has,  according  to  Bouillaud.  an  average  circlimfer- 
ence  of  '6  inches  Gi  lines;  the  aortic  openiiiy,  2  inches  6^ 

I  lines;  the  right  auriaiilo-ventrifti/'ir  opening,  3  inches  10 
lines;  the  pufniouari/  artert/  has  a  circumference  of  2  inches 

!  7.i  lines.     Thus,  it  will  be  seen  that  the  orifice  is  smallest 

!  when  the  force  propelling  the  blood  is  greatest,  and  every- 
where, as  that  force  diminishes,  compensation  is  provided 

:  by  opening  a  wider  door. 

The  foetal  heart,  when  it  begins  to  show  itself  as  a  beat- 

j  ing  organ,  suggests  nothing  of  the  elaborate  organization 

I  it  is  to  become  before  independent  breathing  life  can  be 
possible.  It  is  at  first  merely  an  enlargement  of  a  beating 
blood-vessel.  From  this  state  it  changes  to  such  forms  as 
are  permanent  in  inferior  types  of  animal  life,  passing  from 

,   one  to  another,  but  alwaj^s  from  a  lower  to  a  higher  type, 

'  till  it  is  completed.  (See  CiRcrLATiox  of  the  Bi.ood.)  It 
grows,  and  gets  a  single  partition  through  it,  with  an  opening 

I  in  this  partition.  This  is  a  single  heart  of  two  cavities, 
an  auricle  and  a  ventricle.     After  a  time  a  partition  is  de- 

I  velojied  in  the  lower  of  these  cavities.  It  is  then  a  heart 
with  one  auricle  and  two  ventricles.    Still  later,  a  partition 

,  is  formed  in  the  upper  cavity,  with,  however,  an  opening 
which  allows  free  communication  from  right  to  left.  This 
is  a  heart  of  four  cavities,  which,  after  closing  the  opening 
in  the  auricular  partition,  prepares  the  individual  for  life 
in  •'  this  breathing  world."  So  long,  however,  as  the  lungs 
have  to  perform  no  function,  they  receive  but  little  bluod 
through  the  arteries  which  are  to  be  enlarged  into  the  right 
and  left  pulmonary  ;  but  most  of  the  blood  propelled  by  the 
right  ventricle,  insteail  of  turning  to  right  and  left,  goes 
directly  forward  into  the  aorta  at  the  concavity  of  its  arch, 
through  a  channel  that  will  disappear  soon  after  l)irth, 
called  the  ifnctuH  arteriosttn.     At  the  same  time,  the  blood 

;  coming  into  the  right  auricle,  or  a  part  of  it,  passes  freely 
into  the  left  by  the  opening  described  above,  which  is  called 
the  foramen  ovale.  Thus,  with  tlie  exception  of  the  little 
blood  sent  for  the  nourishment  of  the  lungs,  this  heart  of 
four  cavities  acts  as  a  single  heart  of  two  cavities.  The 
first  act  of  the  new-born  is  to  cry.  This  is  the  means  ap- 
pointed by  nature  to  expand  the  chest  andcompel  theopen- 
iug  of  the  lungs  by  the  atmospheric  pressure.  No  sooner 
are  the  lungs  expanded  than  the  blood  of  the  right  heart 
is  literally  drawn  into  the  lungs,  the  right  and  left  branches 
of  the  pulmonary  artery  expanding.  The  ductus  arteriosus 
at  the  same  time  closes,  and  is  soon  to  be  obliterated.  The 
blood  in  the  right  auricle  is  all  directed  into  the  right  ven- 
tricle by  the  mechanical  closing  of  a  valve  already  provided 
on  the  left  side  of  the  foramen  ovale.  The  valve  soon  grows 
into  the  septum,  closing  the  foramen  for  ever,  leaving,  how- 
ever, a  little  scar-like  depression,  which  is  called  the  fossa 
oralis.  Alonzo  Clark. 

Heart  Diseases.  Every  tissue  entering  into  the  or- 
ganization of  the  heart  is  liable  to  morbid  change,  and  some 
of  them  to  many  such  changes.  An  enumeration  of  these 
diseases,  and  a  brief  synopsis  of  the  nature  and  leading 
phenomena  of  each,  are  all  that  will  be  attempted  in  this 
article. 

Hypertrojihy  of  the  Heart. — This  is  enlargement,  and  the 
term  means  nothing  more,  although  there  are  usually  other 
changes  attending  it.  The  he.art  naturally  increases  in  size 
with  advancing  years,  but  the  increase  is  not  considerable, 
and  is  nut  regarded  as  a  disease.  Hypertrophy  is  simple 
when  the  muscular  walls  are  increased  in  thickness  and 
there  is  no  other  change  in  the  organ.  When  at  the  same 
time  there  is  expansion  or  enlargement  of  one  or  more  of 
the  cavities,  whose  walls  are  hypertrophicd,  it  is  erecntric 
hypertrophi/,  or  hypertrophy  with  dilatation.  Some  of  the 
medical  authors  recognize  a  concentric  hypertrophy,  or 
an  increase  in  the  thickness  of  the  cardiac  substance  and  a 
diminution  of  the  corresponding  cavity  or  cavities.  But 
the  better  opinion  is  that  this  diminution  is  not  the  result 
of  disease,  but  announces  that  natural  contraction,  more 
or  less  complete,  was  the  last  act  of  cardiac  life.  The  in- 
ternal cause  of  hypertrophy,  as  the  studies  of  the  writer 
of  this  article  demonstrated  twenty-five  years  ago,  is  an 
increase  in  the  number  of  muscular  fibres  in  the  cardiac 
walls,  and  not  an  increase  in  the  size  of  the  original  fibres. 
Cardiac  hypertrophy  is  analogous  to  the  enlargement  of 
the  blacksmith's  arm  or  turner's  leg :  new  demands  made 
on  its  strength  produce  a  multiplication  of  its  muscular 
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fibres.  Tho  external  cause  of  this  hypertrophy  is  generally 
8uue  ulistucle  to  the  circulation,  requiring  incrc-iised  strength 
of  muscle  U>  ovorcomo  it,  as  a  diseased  vnlvf,  or  a  tumur 
pressing  upon  a  large  artery,  or  a  hirge  organ  go  diseased 
that  tho  circulation  through  it  is  seriously  obstructed.  It 
is  produced  by  the  mental  emotions,  which  increase  the 
force  and  frefjuency  of  heart-beats,  ns  frequent  anger  and 
tho  anxieties  that  oxoite  the  heart  (r^ome  depress  its  action), 
and,  it  may  be  added,  by  causes  that  have  not  yet  been  dis- 
covered. Its  subjective  manifestations  are  a  strong  impulse 
of  the  heart-beats,  which,  however,  may  be  very  strong  and 
never  bo  noticed  by  the  affected  person,  and  shortness  of 
breath  ou  exertion,  and  very  Httlo  else.  The  physician  dis- 
covers it  by  many  signs,  the  chief  of  which  is  the  extension 
of  dulness  on  percussion  to  the  left  of  the  lino  already  given 
as  the  loft  boundary  of  the  healthy  heart.  Tho  heart,  once 
enlarged,  never  returns  again  to  its  original  sire,  and  alone 
it  rarely  causes  death.  This  usually  is  the  result  of  second- 
ary disorders,  apoplexy  or  kidney  disease,  or  it  may  wait 
for  tho  intercurreuce  of  other  entirely  distinct  diseases. 
Indeed,  if  hypertrophy  is  produced  by  obstruction  to  tho 
circulation,  within  certain  limits  it  is  compensatory  and 
conservative. 

DilnUttuni  o/  the  heart  is  an  enlargement  of  its  cavities. 
The  left  ventricle  may  bo  so  dilated  that  its  capacity  is  con- 
siderably greater  than  would  bo  sutficient  to  contain  the 
whole  of  a  healthy  heart.  The  dilatation  may  be  in  all  of 
the  four  cavities,  or  may  be  contined  to  one.  The  ventri- 
cles are  far  more  liable  to  dilatation  than  the  auricles,  and 
the  left  much  more  than  the  right.  Dilatation  and  hyper- 
trophy very  commonly  go  together,  so  that  eccentric  hy- 
pertrophy or  hypertrophy  with  dilatation,  already  ex- 
plained, associated  with  and  caused  by  morbid  changes  in 
the  shape  and  function  of  the  valves,  is  the  most  common 
form  of  heart  disease.  The  conditions  of  the  heart  may 
be  regarded  as  alternately  active  and  passive — active  in 
ej'stok*,  passive  in  diastole.  If  in  the  passive  state,  while 
the  blood  is  flowing  naturally  into  a  heart-cavity,  there  is 
at  tho  same  time  a  rellux  of  Iilood  into  the  same  cavity  in 
consequence  of  a  defective  valve,  dilatation  of  that  cavity 
will  bo  sure  to  occur.  The  extended  wall  of  such  a  cavity 
may  not  bo  thicker  than  it  is  in  health,  yet  as  it  bounds  a 
greater  space  it  will  require  more  material,  and  is  hyper- 
trophied  by  multiplication  of  the  muscular  fibres.  In  this 
state  tho  heart  has  been  known  to  weigh  sixty  ounces,  or 
BIX  times  its  natural  weight.  There  is  one  preserved  at  tho 
College  of  Physicians  and  Surgeons  in  New  York,  which 
weighed,  when  first  removed  from  the  body,  fifty-seven 
ounces.  Hearts  like  these  are  euormitait  tordiH,  or  cor 
hociniim  vel  fftun'nuin.  They  are  almost  always  found  in 
persons  who  have  had  rheumatism  and  heart  disease  in 
childhood,  and  have  grown  to  manhood  with  a  damaged 
heart.  It  is  noticeable  that  children  l)ear  these  cardiac  af- 
fections better  than  adults.  The  body,  as  it  grows,  seems 
to  accept  and  tolerate  an  amount  of  such  disease  that  would 
overwhelm  a  grown-up  pers<in.  When  it  begins  thus  early, 
it  is  usually  carried  to  manhood,  and  often  to  advanced 
manhood.  It  is  the  repetition  of  tho  attack  which  is  fatal 
in  childhood.  Dilatation  with  hypertrophy  is,  after  it 
reaches  a  certain  stage  of  jirogress,  attended  by  shortness 
of  breath  on  exertion,  sometimes  palpitations,  irregular 
henrt-bealing,  and  consequently  irregular  pulse.  Its  chief 
danger  is,  however,  an  induced  or  secondary  linght's  dis- 
ease, with  dropsical  swellings  of  tho  legs  and  body;  with- 
out whieli  tlic  e<»iunion  forms  of  heart  disease  are  not  gen- 
erally fatal.  There  is  a  form  of  dilatation  of  tho  heart  in 
which  there  is  not  only  no  hypertrophy,  but  in  wliich  the 
walls  of  one  or  all  the  cavities  gradually  grow  thinner  anrl 
thinner  by  fatty  tiegencration  and  absorption  of  the  mus- 
cular tissue,  till  tins  tissue  is  almost  wholly  removed,  and 
the  walls  are  stretched  and  expanded  in  the  effort  to  expel 
the  blood  from  their  cavities.  But  this  is  a  rare  disease, 
and  may  bo  passed  with  the  statement  that  it  is  possible. 

Simple  iitri'p/,1/  of  the  heart  (diminished  size  and  weight) 
occurs  only  with  wasting  diseases,  in  which  the  ((uantity 
of  blood  in  tho  system  is  diminished  also,  and  it  should 
not  be  regarded  as  a  disease. 

Diieitiitu  iif  the  VitlrcM  n/  the   Hifirt. — Eudncarditiii,  or 
intlammation  of  the  lining  membrane  of  tho  cavities  of  the 
heart,  in  a  common   atteu>lanl   on   acute  rheunuitic  iiilbun- 
mation  of  the  joints,  but  it  may  occur  without  rheumatism,  i 
This  inflammation  is  one  of  the  jirineipnl  causes  of  do-  | 
rangement  and  imperfection  in  the^e  essential  ai>pendagC8  ' 
of  tho  heart.     Thus,  endocarditis  expends  its    force  prin-  j 
cipally  on   those  du])licalioiiH  of  the  endocardium   which  i 
constitute  the  valves.     It  deposits  a  now  material  between 
their  folds,  and  at  first  increases  their  thickness,     A  por- 
tion of  this  new  material  is  converted  into  fibrous  titnieture,  ' 
and   finally  the  fibres  eontrael.     The   result    is,  that   these  ; 
valvcH  liecotiio  thick  ond  unyieUling.  so  that  tin*  -emilunnr  , 
cann<it  lnMipjiIieil  to  the  arterial   wall    when   tho  lilooii  is  | 


•  forced  into  tho  aorta  or  pulmonary  artery.     Tho  mitral 
and  tricuspid  grow   stiff  and  hard,  and  do  not  fully  give 
place  to  the  blood  passing  from  the  auricle  into  the  ven- 
I  tricle.      Again,   this   new  fibrous  structure   contracts  and 
I  shortens  the  valves,  so  that  their  parts  cannot  meet  prop- 
erly and  prevent  tho  reflux  of  the  blood,     t^o  blood  from 
the  ventricles  seut  into  the  great  arteries  will   flow  back 
again  into  the  heart,  to  be  forced  out  again  by  new  contnic- 
tion.    ThisiM(;(«t(/?tcj'eHcy,orregurgilativediseaseof  a  valve. 
Tho  stiff,  unyielding  state,  when  it  obstructs  the  current,  is 
called  itiiHlrnetive  fli»ettsc  of  the  vtitre  {HttnoMi'tt).    The  valves 
are  thickened  also  by  tho  deposit  between  their  folds  of  a 
yellowish  substance,  made  up  partly  of  small  microscopic 
cells,   and  ])artly  of  fat-globules,  called  alh'-r»>tiia,  one  of 
the  products,  it  is  believed,  of  a  slow  or  chronic  inflam- 
matory action.     In  time  this  atheromatous  deposit  is  apt 
to  be  converted  into,  or  rather  is  replaced  by,  a  bard  calca- 
reous material,  or  even  organized  bone-structure.     In  the 
same  way  the  least  organizablo  portion   of  the  deposit  of 
acute  inflammation  (endocarditis)  may  slowly  be  replaced 
by  the  same  material.     This  is  tho  oniijieaiion  o/  the  vttlres. 
It  is  not  a  very  frequent  occurrence,  and  is  limited  usually 
to  a  small  portion  of  a  valve.    But  it  does  mischief,  partly 
as  an  obstacle  to  the  blood-current.  but  more  by  irritating 
these  movable  folds  and  keeping  up  chronic  inflammation 
j  in  them,  and  causing  thickening,  inflexibility,  and  shortcn- 
1  ing  (just  described),  or  increasing  them  if  they  have  al- 
ready occurred. 
I       Jiitpture  of  the  vafrcH  is  possible.     The  aortic  valve  may 
I  yield  in  the  bottom  of  one  of  its  cups ;  or  the  marginal 
;  thread  may  separate  from  the  deeper  part  of  the  cup  :  or 
j  tho  upper  attachments  of  the  cups  to  the  aorta  may  give 
way  ;  or  the  anterior  leaf  <d'  the  mitral  valve  may  be  perfor- 
ale<l  ;  or  one  or  more  of  its  tendinous  cords  may  be  broken. 
These  accidents  usually  occur  after  the  ruiitnrerl  part  has 
j  been  weakened  by  the  deposit  in  it  of  a  plate  of  atheroma ; 
I  yet  they  may  yield  without  previous  disease,  but  then  al- 
ways at  the  time  of  great  exertion  of  muscular  strength  in 
lifting  weights,  running,  jumping  the  rope,  or  the  like. 
The  reader  may  remember  to  have  seen  a  few  years  ago  a 
newspaper  statement  that  a  girl  about  twelve  years  old  had 
been    seriously   injured   by  jumping  the  rope  nearly   200 
times  without  stopping.     It  was  ascertained  in  that  case 
that  there  was  rupture  at  tho  mitral   valve,  probably  of 
some  of  its  tenilinous  cords. 

Vcfjiiiitioutt  (HI  the  Vnfres. — This  is  another  of  tho  results  ■ 
of  inflammation.  They  are  minute  hard  warts  that  arc 
formeil  on  the  free  surface  of  the  aortic  valve  just  below  its 
thickened  margin.  These  arc  chiefly  important  as  being 
the  occasion  of  the  deposit  of  masses  of  the  fibrin  of  tho 
blood  upon  the  valves,  so  producing  large  granular-looking 
warts,  which  obstruct  tho  outflow  from  tho  ventricle.  Any 
roughening  of  a  valve-surface  by  inflammatory  or  other  dis- 
ease, or  by  rupture,  nmy  cause  the  deposit  of  these  /?Ari'M*»H» 
coiicriti<ntM.  When  they  occur  they  not  only  obstruct  the 
flow  ol'the  blood,  an<l  partially  disable  the  valves,  but  por- 
tions of  them  may  be  washed  ofl'  into  tho  arterial  current, 
and  be  carried  into  a  distant  organ,  as  the  brain,  spleen,  or 
kidney;  and  one  of  these  reaching  an  artery  too  small  to 
receive  it.  it  stops  there,  and  cuts  ofl'  the  arterial  blooil  from 
all  portions  of  the  organ  usually  supplieil  by  the  obstructed 
vessel.  This  mode  of  plugging  up  tho  arteries  is  called 
embolism  ;  tho  jdug  itself  is  an  cmhvhtfi. 

In  the  a<lvaneed  stages  of  these  diseases  of  the  valves 
and  niusrulur  structure  it  is  not  diflicult  to  arrive  at  tho 
opinion  that  there  is  heart  disease.  Sliorincss  of  breath, 
induced  by  exercise,  tho  strong  heart-beating,  beating  of 
the  vessels  in  tho  neck,  and,  wlien  the  kiclneys  become  dis- 
eased, the  dropsies,  the  distress  produced  by  lying  down, 
tell  the  truth  but  too  certainly.  But  they  du  not  designate 
tho  particular  form  or  forms  of  disease.  This  can  only  bo 
learned  by  listening  to  tho  sounds  produced  by  (ho  action 
of  the  heart,  and  by  actual  measurement  by  percussion. 
Thus,  in  addition  tg  the  two  natural  sounds  remaining, 
fnnu  one  tip  four  new  ones  nmy  be  produced.  eallc<l  murmur*^ 
If  there  is  a  murmur  heard  most  ilislinctly  under  the  breast- 
bone, where  tho  thir<l  ribs  arc  joined  It)  it,  and  while  tho 
ventricle  is  contracting  (in  systole),  it  is  jtrobablc  that  there 
is  obstructive  valvular  disease,  either  in  the  aorta  or  pul- 
monarv  artery,  and  the  chances  are  thirty  to  (on-  that  it  is 
in  the  former,  for  in  ibis  proportion  at  least  is  valvular  dis- 
ease found  more  frequently  on  the  left  than  on  Ihc  right 
side.  Indccrl.  the  grave  valvular  dif«easrs  of  tho  right  heart 
are  almo.-t  always  lound  to  have  occurred  before  birth.  Tho 
aortic-valve  murniurs  are  heartl  somewhat  more  distincdy 
at  the  right  border  of  the  breast-bone,  ami  those  of  the  pul- 
monary valve  at  tho  left  border.  If  there  is  a  murmur  with, 
and  after  the  second,  heard  most  dintinclly  at  the  same  place, 
it  indicate^  insiiflicieney — that  is.  rei;iirgilalion.  as  already 
ox)daine<l.  It  will  bo  rrincmliered  that  the  tw.i  Inarts  con- 
tract simultaneously,  and  that  tho  two  second  sounds  am 
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simultaneous.  If,  then,  tho  second  sound  on  one  side  is 
silenced  by  deformity  of  the  Talvc,  the  valve  on  the  other 
side  i?,  in  all  prol.ability,  normal,  and  produces  its  own 
normal  second  sound  strongly  enough  to  bo  heard.  A  mur- 
mur heard  most  distinctly  in  tho  left  and  lower  part  of  tho 
heart-region  (toward  the  apex)  is  referred  to  a  diseascid 
mitral  valve.  If  it  is  in  systole,  the  valve  is  insufficient, 
and  there  is  regurgitation  from  tho  left  ventricle  into  the 
left  auricle.  If  it  is  in  "tho  period  of  repose*' — that  is, 
the  period  between  the  second  natural  sound  of  tho  heart 
and  the  recurring  first — it  will  indicate  an  obstruction,  from 
the  stiffness  or  other  diseased  change  in  tho  valve,  to  the 
flow  from  auricle  to  ventricle,  for  it  is  in  this  period  that 
the  auricle  is  emptying  itself  into  the  ventricle.  There  is 
nothing  in  the  tone  or  other  characters  of  these  murmurs 
which  indicates  the  character  of  the  valve-change,  except 
that  a  musical  murmur  is  sometimes  produced  hy  the  string 
left  when  the  thicker  border  of  an  aortic  cup  is  split  oti" 
from  the  membrane  below  it,  or  a  similar  cord  may  be 
formed  by  rupture  of  the  mitral  valve.  This  must  be 
learned,  if  it  can  he  learned  at  all,  from  the  general  history 
and  symptoms  of  each  particular  case. 

AVith  two  cxeejitions,  these  murmurs  are  positive  indica- 
tions of  change  iu  tho  form,  thickness,  dimensions,  or  struc- 
ture of  these  valves.  There  may  bo  an  aimmic  murmnr 
with  the  ventricular  contraction  at  the  aortic  opening  when 
the  bloocl  is  thin,  or  docs  not  contain  its  normal  quantity 
of  animalized  elements — or,  in  other  words,  when  it  con- 
tains too  much  water  (htfdroxmia  and  chloroHi't) — and  there 
may  be  actual  regurgitation,  and  the  corresponding  mur- 
mur at  the  mitral  valve,  caused  by  the  irregular  or  imper- 
fect contraction  of  fleshy  columns  of  the  left  ventricle.  Tho 
same  rules  are  applicable  to  valvular  diseases  of  tho  right 
heart,  except  that  the  murmurs  of  the  tricuspid  valve  are 
heard  at  the  junction  of  the  sternum  and  fourth  right  rib, 
and  those  of  the  puUnonary  artery,  at  the  junction  of  the 
left  third  rib  with  the  same  bone. 

These  are  the  common  forms  of  heart  disease ;  and  there 
will  be  iu  this  article  no  better  place  than  here  to  say  that 
the  popular  opinion  of  their  fatality  is  erroneous.  Few 
persons  can  hear  tho  announcement  that  they  have  disease 
of  the  heart,  of  whatever  kind,  without  hearing  in  it  tho 
command,  "  Set  thine  house  in  order,  for  thou  shalt  surely 
die."  and  the  general  expectation  is  that  the  death  will  bo 
sudden.  It  is  true  that  there  are  sudden  deaths  from  heart 
disease,  even  in  persons  who  have  ni)t  Ijcen  ill  enough  to 
consult  a  physician.  But  these  sudden  deaths  are  excep- 
tions. For  one  such,  a  quarter  of  a  hundred  live  on  till 
death  comes  through  some  disease  which  could  not  have 
been  looked  for,  or  the  kidneys  become  involved  in  second- 
ary Bright's  disease,  and  perhaps  become  the  chief  actor  in 
the  concluding  scene.  The  writer  discovered  in  a  young 
lady  thirty-four  years  ago  mitral  regurgitation  and  decided 
hypertrophy  of  the  heart.  Now  she  is  the  mother  of  seven 
children,  and,  as  far  as  her  friends  can  judge,  is  in  perfect 
health,  except  that  she  has  shortness  of  breath  at  times. 
He  examined  a  gentleman  sixty-five  years  of  age  who  had 
obstructive  aortic  disease  and  hypertrophy,  in  whom  ho 
traced  the  origin  of  the  atfection  back  to  an  attack  of  rheu- 
matism when  tho  patient  was  fifteen  years  old ;  yet  this 
gentleman  had  had  the  energy  to  amass  for  himself  a  for- 
tune of  a  million  of  dollars,  and  to  build  up  the  fortunes  of 
two  brothers  ;  and  that,  too,  iu  the  good  old  times  of  honest 
industry.  He  knows  physicians  who  carry  cunsiderablc 
heart  disease  for  indefinite  years  through  an  active  practice.  I 
He  knew  one,  an  old  gentleman,  who  had  the  disease  nearlv 
all  his  life,  and  continued  his  professional  work  till  within 
a  few  days  of  his  death.  His  heart  weighed  after  death  ! 
two  yjounds  three  ounces  and  two  drams.  Tho  former  pos-  i 
sessor  of  the  heart  which  weighed  57  ounces,  referred  to  in  ' 
this  article,  became  diseased  when  ho  was  six  years  old. 
and  he  died  at  twenty-eight,  having  been  active  as  foreman  | 
in  a  large  cotton-mill  till  four  weeks  before  his  death  ;  and 
even  then  death  was  caused  more  by  the  kidneys  than  by 
the  heart.  These  are  not  rare  instances,  but  rejjrescnt  the 
important  fact  that  these  diseases,  even  when  extreme,  do 
not  generally  cause  death  without  aid  from  another  import- 
ant organ  ;  and  when  moderate  in  degree,  if  the  avoidable 
causes  of  their  increase  are  avoided,  have  till  the  age  of 
sixty  and  upward  but  little  influence  in  shortening  life,  ex- 
cept, again,  with  the  concurrence  of  other  and  dangerous 
diseases. 

Perirnrdifis. — As  the  lining  membrane  of  the  cavities  is 
subject  to  inflammation,  so  is  the  external  covering.  This 
and  the  lining  of  the  fibrous  pericardium  are  alike  liable. 
They  are  indeed  but  one  membrane.  Pericarditis  and  en- 
docarditis often  occur  at  the  same  time,  being  both  produced 
by  an  extension  or  migration  of  articular  rheumatism,  or 
rather  by  that  same  state  of  the  system  which  causes  the 
articular  disease.  Either  of  these  diseases  may  accom])any 
Bright's  disease.     Beyond  the  concurrence  with  these  af- 


fections tho  causes  of  pericarditis  are  not  well  defined.  Tho 
disease  itself,  as  well  as  endocarditis,  has  only  been  intel- 
ligently observed  during  tho  present  century.  The  changes 
produced  by  pericarditis  are,  first,  an  increase  in  the  quan- 
tity of  bloud  iu  the  vessels  of  the  membrane;  second,  ab- 
sorption of  the  fluid  which  in  health  diminishes  the  friction 
between  the  heart  and  pericardium  ;  third,  the  discharge 
from  the  engorged  blood-vessels  of  the  fluid  portion  of  the 
blood  {/iqu'tr  saitfjuinia)  in  condition  to  form  new  tissue, 
false  mrmbrauc,  or  of  the  more  watery  parts,  known  as  «e- 
rum.  Both  of  these  products  of  this  inflammation  are  com- 
monly found,  but  tho  serum  is  usually  much  the  most  abun- 
dant and  tho  most  oppressive.  When  there  is  little  serous 
fluid,  the  disease  may  run  its  course  with  but  little  general 
disturbance;  but  when  the  quantity  is  large,  there  is  a  rapid 
pulse,  oppressed  breathing,  and  a  tendency  to  faint  when 
sitting  or  standing.  Tho  pericardium  is  distended  by  its 
watery  contents,  sometimes  even  to  tension;  then  the  nor- 
mal dilatation  of  the  heart-cavities  becomes  difiieult.  But 
this  fluid  is  absorbed  usually  in  about  a  week,  and  the  peri- 
cardium comes  back  to  its  contact  with  tho  heart.  The 
common  opinion  regarding  the  fibrinous  coating  produced 
by  inflammation  is  that  it  receives  hlood-vcsscis,  and  re- 
mains for  a  time  the  medium  of  the  union  which  almost 
always  takes  place  between  the  pericardium  and  the  heart, 
after  pericarditis ;  but  according  to  some  late  German 
teachings  it  readily  breaks  up  into  granular  and  fatty  mat- 
ter, and  is  carried  away  by  absorption  ;  and  they  account  for 
the  adhesion  by  stating  that  the  serous  membrane  is  rough- 
ened during  the  inflammatory  process  by  the  production 
on  its  surface  of  many  little  granules  or  warts  composed 
of  fibrin,  and  that  these  mutually  grow  into  the  opposite 
surface,  and  so  cause  a  blending.  There  is  produced  by 
the  dry  condition  of  the  membrane,  caused  by  the  first  en- 
gorgement of  the  vessels,  a  distinct  creaking  or  rubbing 
noise  as  tho  heart  moves  iu  the  pericardium.  This  sound 
is  renewed  when  the  fibrinous  exudation  takes  place,  heard 
first  in  systole,  and  soon  after  in  both  contraction  and  ex- 
])ansion  of  the  heart.  This  may  be  interrupted  when  the 
serous  eff'usion  lifts  the  pericardium  off"  from  the  heart,  to 
bo  renewed  again  when  the  serum  is  absorbed  and  contact 
is  renewed.  The  adhesion  above  spoken  of  takes  place 
soon  after  the  renewal  of  contact,  so  that  in  this  recurrence 
the  frietion-souud  does  not  commonly  continue  for  more 
than  a  day.  When  the  area  of  dulness  on  percussion  is 
rapidly  extended  to  the  left  of  the  heart  and  above  the 
third  rib,  and  this  extension  follows  the  friction-sound,  it 
is  produced  by  the  serous  effusion.  The  heart-sounds  un- 
der these  circumstances  become  a  little  less  distinct  as  the 
heart  is  buried  in  water.  This  is  the  condition  indicated 
by  the  phrase  "water  on  the  heart."  popularly  supposed  to 
be  a  common  malady,  but  it  is  not  found  to  exist  iu  one  in 
twenty  of  the  cases  in  which  it  is  suspected.  Pus  is  not 
often  found  in  the  pericardium  after  iuflamniation.  In 
chronic  pericarditis,  implying  chronic  distension  of  the 
heart-sac.  the  fluid  causing  the  distension  is  partly  pus 
(scro-purulent).  Chronic  pericarditis  is  a  grave  disease ;  it 
is  almost  always  fatal.  In  it  the  pericardium,  in  one  case 
treated  by  the  writer,  was  found  to  contain  a  gallon  of 
sero-purulent  fluid.  Acute  pericarditis  is  rarely  fatal  in 
tho  first  attack.  But  in  young  persons  subject  to  recurring 
rheumatism  each  return  is  more  and  more  dangerous;  even 
the  third  is  not  unfrequently  fatal. 

Pneumo-ptricartliinn  (air  or  gaseous  matter  in  the  peri- 
cardium).— A  man  amid  the  horrors  of  delirium  tremens 
had  a  plate  on  which  two  teeth  were  set  detached  from  his 
mouth,  and  he  tried  to  swallow  it,  but  it  was  stopjied  in 
tho  o?sophagus  (gullet)  at  a  ])oint  just  behind  the  heart. 
A  projecting  angle  of  tho  ]>latc  pierced  the  walls  of  tho 
oesophagus  and  pericardium,  and  opened  a  passage  by 
which  the  food  and  drink  par^sc<l  directly  into  the  latter. 
Air  also  entered  the  pericardial  sac.  AVith  each  contrac- 
tion of  the  heart  there  was  a  splashing  noise,  such  as  is 
produced  by  the  agitation  of  a  bottle  containing  air  and 
water.  Cancerous  disease  sometimes  produces  a  similar 
opening.  Gaseous  matter  of  some  sort — perhaps  carbonic 
acid  gas — is  iu  rare  instances  lil)crated  in  this  sac,  and,  so 
far  as  is  known  to  the  writer,  there  is  always  fluid  in  tho 
cavity  at  the  same  time.  Tho  splashing  in  contraction  of 
the  heart  is  heard  even  a  few  inches  from  the  body.  The 
signs  of  this  kind  of  pneumo-pericardium  pass  away  as  the 
signs  of  the  pericarditis  which  it  accompanifs  disappear. 
The  perforation  of  the  pericardium  with  admission  of  air 
is  almost  always  fatal,  while  the  elimination  of  gas  in  tho 
cavity  is  not  generally  attended  with  serious  consequences. 
Carditis,  or  mifocarditisy  is  an  inflammation  of  the  mus- 
cular structure  of  the  heart.  It  is  an  occasional  attendant 
of  endocarditis  or  pericarditis,  or  may  occur  independently. 
The  symptoms  are  vague  and  uncertain,  so  that  it  is  diflScult, 
and  often  impossible,  to  recognize  it  during  life.  It  is,  then, 
chiefly  known  by  certain  conditions  found  after  death.    In 
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limited  portions  of  the  left  ventricle,  or  in  the  peptum  of  [ 
the  ventricles,  the  musculnr  fibres  ore  broken  up  into  fatty 
matter  anJ  fine  granules,  forminj;  what  is  cnmmonly  called 
an  abscess;  indeed,  real  abscesses  are  seen  when  the  cause 
of  the  carditis  is  septicaMuia  (poisoning  of  the  blood  by 
decomposing  animal  matter),  as  in  gangrene  of  the  lungs. 
But  what  is  more  frequently  met  with  is  a  cicatrix,  one  or 
more,  showing  that  while  the  muscular  clement  is  broken 
down,  its  fibrous  covering  (perimysium)  has  increased  in 
quantity,  aud  forms  a  depresscil  cicatrix,  the  pyoid  matter  , 
having'beeu  absorbed  and  carried  away.  These  cicatrices  j 
do  not  always  restore  the  strength  of  the  structure  they  re- 
place. Hence,  they  sometimes  yield  gradually,  jjroducing 
aneurism  of  the  heart.  Such  is  the  current  view  of  myo- 
carditis, but  the  writer  gravely  doubts  whether  this  kind 
of  /\ill</  ■l.f/fiicrcitiou  of  the  cardiac  muscle  is  the  result  of 
full  inilanimatorv  action. 

The  muscular'  fibres  of  the  heart  sometimes  undergo  a 
fatii/  deif'iif ration,  in  which,  without  change  of  size  or 
change  in  the  valves,  little  globules  of  oil  havo  replaced 
the  muscular  substance.  This  degeneration  weakens  the 
heart,  and  causes  it  to  act  irregularly,  changes  its  color 
from  dark  red  to  yellow,  and  materially  diminishes  its 
firmness.  The  disease  is  named  after  the  English  surgeon 
who  first  described  it,  Qiifiin'n  il'-yenemiimi,  or,  better, 
Qmiin'i  ilinenne.  The  same  gentleman  has  recently  an- 
nounced that  there  is  an  hypertrophy  of  the  heart  which 
is  caused  by  an  increase  of  the  fibrous  structures  of  the  or- 
gan,  while  the  muscular  elements  remain  unchanged.  Tho 
admission  of  the  existence  of  such  a  disease  awaits  further 
investigation.  Should  the  observation  be  verified,  we  shall 
havo  to  admit  into  medical  nomonolaturo  Qnain't  hypcr- 

Fi'tty  d-gcnerntioit  has  long  had  a  significance  very  dif- 
ferent from  that  of  "Qiiain's  disease."  There  is  always 
on  the  outer  surface  of  the  heart  a  limited  amount  of  what 
i?  called  arlipos-  liatuc,  or,  in  common  language,  "  fat." 
This  tis.sue  is  composed  of  layers  of  cells  almost  largo 
enough  to  be  seen  by  the  unassisted  eye,  each  having  ono 
or  more  capillarv  blood-vessels  passing  over  and  nearly 
around  it.  These  cells  contain  oil,  the  quantity  of  which 
is  large,  when  a  person  is  said  to  bo  "  fat,"  or  they  aro 
empty  and  small,  when  he  is  pronounced  to  bo  "lean." 
This  tissue  is  found  underthoskin  in  many  parts  of  the  body, 
bat  nut  in  all,  aud  in  considerable  quantity  in  the  abdom- 
inal cavity.  The  portion  of  it  that  naturally  belongs  to  tho 
heart  is  siuall,  and  lies  outside  tho  muscular  structure,  and 
within  its  external  serous  inveslmenl  [lernm  pniefirdiiim). 
The  quantity  of  this  is  sometimes  ilangerouiHy  increased. 
It  increases  always  at  the  expense  of  the  muscle  of  the  or- 
gan, so  that  the"  inusjular  wall  becomes  thin  at  certain 
iilaces;  and  as  the  adipose  tissue  has  not  the  strength  of 
muscular,  which  it  has  displaced,  tho  heart-wall  is  weak- 
ened where  it  is  most  increased.  The  undiminisheil  strength 
of  the  other  portions  of  the  wall  of  the  same  cavity  will 
sometimes  cause  this  weaker  part  to  give  way. 

llHuliirr.nf  thi'  hrnrt  ocinim  in  the  manner  just  doseribed. 
It  inav  ooeiir  also  when  the  wall  of  either  ventricle  is  weak- 
ened in  one  part  only  or  principally.  This  may  lie  the  cfl'ect 
of  a  local  development  of  Quain's  disease;  of  an  ulcer 
caused  by  the  deposit  of  atheromatous  matter  on  tho  outer 
surface,  and  its  subsequent  softening;  of  abscess  and  pseu- 
do-abscess resulting  fioin  myocarditis,  as  above  described; 
or  from  «ii<iiii«»i  of  the  heart,  in  which  an  external  tunvir 
is  formed  by  the  internal  pressure  tif  the  bloorl  and  the 
gradual  yielding  of  a  limited  portion  of  the  wall.  There 
is  then  really  "  I'l-nk' n  hmrl.  When  this  rupture  occurs, 
the  bhio.l  pours  through  it,  and  soon  fills  the  pericanlial 
sac,  and  the  heart-dilations  aro  prevented.  Such  a  sudden 
<loath  is  precedecl  by  few  symptoms, ami  siiinetimes  by  none. 
This  occurrence  is,  however,  rare.  When  it  results  from 
adipose  degeneration,  it  is  commonly  found  in  the  right 
ventricle;  when  from  other  causes  of  local  weakness,  it  is 
usually  found  in  the  left. 

IleariCl"!. — In  rare  instances  tho  Vdood  coagulates  in 
the  heart  before  death.  This  coagulation  may  bo  tho  cause 
of  death,  or  tho  siilijeel  of  it  may  survive  for  years.  It 
inav  occur  in  the  left  ventricle,  where  it  may  bo  an  inch  or 
moro  in  diameter,  but  being  atlaelied  to  the  raised  eross- 
inilscles  of  this  cavity,  it  does  not  obstruct  the  passage  of 
the  bloo.l  into  the  aorta.  The  fibrin  which  eouslitutes  this 
mass  is  arranged  in  layers,  and  in  most  of  tlie  few  instances 
that  have  been  seen  the  central  i.ortion  had  already  broken 
down  into  a  yellowish  fiuid,  which  has  been  erroneously 
taken  for  pus.'  The  late  distinguished  Dr.  Clieesman  pre- 
seated  to  the  New  York  Hospital  Museum  a  ball  fourteen 
lines  in  diamoter,  of  a  ilull  gray  color,  composed  of  several 
concentric  layers  of  fibrin,  having  a  cavity  at  its  centre 
which  held  a  tensponnful  of  a  black  thick  fluid.  This  was 
taken  from  the  heart  of  a  lady  who  had  been  subject  to 
faintin-.   and   died    suddenlv.      It    ba.l    loiiu'    occupied    tho 


left  auricle,  resting  unattached  directly  over  the  opening 
into  the  ventricle.  The  auricle  was  only  moderately  en- 
larged, but  the  irritation  caused  by  this  body  had  produced 
fibrous  thickening  in  all  tho  approaches  to  tho  opening. 
This  was  an  evidence  that  the  ball  had  been  in  that posiiion 
for  a  long  time.  The  collection  of  tho  coloring-matter  in 
the  central  cavity,  tho  laminated  arrangement  of  its  walls, 
and  the  dull  opaque  appearance  of  tho  fibrin,  proved  the 
same  thing.  It  had  all  been  produced  in  one  coagulation, 
probably  in  ono  of  tho  faiutings.  Tho  opening  bad  become 
elongated  by  the  pressure  of  the  blood-current,  so  that  tho 
blood  passed  on  the  right  and  left  of  the  ball,  till,  at  tho 
last  moment,  a  vigorous  contraction  of  the  auriclo  drove 
the  ball  80  far  into  tho  opening  that  it  acted  as  a  ball-valvc, 
and  in  this  position  it  was  found  after  death.  Clots  and 
fibrinous  aggregations,  then,  can  be  formed  in  the  heart- 
cavities  during  life,  and  may  be  the  cause  of  death,  either 
suddenly  or  remotely.  The  clots  found  after  death  usually 
fill  ono  or  moro  of  the  cavities,  and  are  att.ached  to  the  cav- 
ity-wall fii  III/  iiH  circiiil,  or  they  arc  divided  into  two  parts 
—ono  yellow  or  yellowish-white,  glistening,  and  not  wholly 
opaque;  tho  other  very  dark,  almost  black.  In  hundreds 
of  instances,  such  coagulations  as  these  have  been  regarded 
as  ante-mortem  clots,  and  the  immediate  cause  of  death. 
If  a  clot  is  formed  before  death,  the  heart  must  contract 
upon  it  at  least  once.  One  such  contraction  is  sure  to  sepa- 
rate it  from  its  adhesion  through  a  considerable  portion  of 
its  circumference.  The  production  of  the  light-yellow  clot 
is  only  possible  when  the  blood  has  been  at  rest  long  enough 
to  allow  its  red  corpuscles  to  sink  in  the  fiuid  as  far  as  this 
huffy  portion  extends;  and  the  reason  for  its  forming  so 
considerable  n  portion  of  tho  whole  coagulum  is  that  tho 
blood  does  not  usually  coagulate  in  tho  body  till  about  six 
hours  after  death. 

Embrjlimn  ami  Thromhotiii  of  the  Coronary  Arterien  of  Ihe  _ 
ffenrl. — The  first  of  these  terms  refers  to  the  fact  that  clot  ' 
or  fibrinous  concretion  may  form  in  the  heart,  as  already 
explained,  and  that  a  part  or  the  whole  of  it  may  be  de- 
tached and  carried  forward  till  it  reaches  an  arterial  di- 
vision too  small  to  receive  it;  it  cannot  go  back,  but 
must  remain  there,  preventing  tho  circulation  of  arterial 
blood  in  tho  artery  beyond  it,  till  it  is  disintegrated  and 
carried  away.  It  is  possible  that  a  portion  of  a  fibrinous 
concretion  on  tho  valves  or  wall  of  the  left  ventricle,  so  de- 
tached, may  enter  one  of  the  coronary  arteries,  and  so  ob- 
structit.  liut  asiclion  of  the  aortic  valve  covers  tho  mouth 
of  each  of  these  vessels  during  the  coutiaclion  of  the  ven- 
tricle, and  they  receive  their  blood  in  the  reflux,  after  tho 
closure  of  the  valve;  and  the  force  that  propels  it  is  tho 
elasticity  of  Ihe  aorta.  This  protected  condition  must  ren- 
der such  an  accident  very  rare.  What  we  are  more  familiar 
with  is  ihriiiiihiiKiH.  or  the  coagulation  of  blood  in  the  artery. 
This  cuts  olV  half  of  the  supply  of  blood  to  the  heart ;  a  pretty 
rapidly  increasing  feeblemss  of  the  heart-action  follows, 
with  n'  weak  and  slow  pulse,  great  prostration  of  strength, 
oxtrenio  paleness  of  couuteiiance,  coldness  of  the  feet  and 
hands,  and  after  these  symptoms  death  occurs  in  ten  to 
twenty  hours  in  the  majority  of  Ihe  cases. 

Aiii/iiiii  piiiiiriM  (breast-pang)  is  a  sufi'ocative  pain  felt 
in  the  position  of  the  heart,  shooting  into  the  left  shoulder 
and  arm  to  the  elbow  or  wrist ;  or  it  is  a  sensation  such  as 
tho  patient  thinks  would  ho  produced  if  the  heart  wcro 
grasped  in  the  hand  of  a  strong  man  and  crushed;  or  it  is 
such  as  would  be  proiliieid  by  a  load  of  ice  laid  over  tho 
heart.  It  is  attended  by  Ihe  dread  of  instant  death.  It  is  n 
neuralgia,  and  more  than  a  neuralgia,  and  commonly  occurs 
in  those  who  have  disease  of  the  heart,  although  it  has  been 
known  to  depend  on  injury  of  the  spinal  cord  near  to  tho 
head.  Tho  partioulareoiidilions  of  disease  that  produce 
it  havo  not  been  aseertaiiieil  very  accurately.  Dr.  Forbra, 
however,  found  that  ossification  of  one  or  both  of  the  coro- 
nary  arteries  was  associated  with  it  ollener  than  any  other 
siii'''lo  change.  It  is  produced  in  many  persons  having 
disease  of  the  heart  l.y  walking.  This  form  of  it  subsides 
with  rest  for  a  few  minutes,  but  is  imniedialely  reprodueeil 
by  tho  same  cause,  'fliat  which  occurs  when  the  pulieni  is 
at  rest  or  sleeping  is  moro  severe,  and  has  often  a  duration 
of  one  to  four  hours.  It  is  only  rarely  tho  immediate  oauso 
of  death.      The  pulse  is  often  entirely  unalTeeted  by  it. 

A  iioi/ii/e  o/'  /m,ii./  or  riilfiiri-nuii  mull,  r  has  been  seen  buried 
in  the  niuseh'  of  ihe  heart,  producing  great  disordi-r  in  the 
heart's  iietioii  without  change  in  its  silo.  A  *<"•;•  o/».iiii- 
/,ir  mnlrri.il  lias  been  fouilil  encircling  Ihe  organ  between 
it  anri  the  heart-sue.  in  some  places  more  than  an  inch  wido 
and  wholly  unyielding.  Tiihrrrlm,  such  as  produeo  con- 
sumption whin  they  occur  in  tho  lungs,  and  cancer,  aro 
not  unknown  in  the  heart. 

The  ;,o..i«i(r»  of  the  heart  ore  the  Oynllremt  »na  tho 

K'hiimrn<ri4'.     The  <|i(.(i'frreii»  has  no  popular  name.     It 

is   like  a  bottle  or  oyst.  and   has  a  relraelile   neek,  or,  by 

1   its   etvuiologv,  tail.      It    is    most  frequently   fouml   in   tlio 
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flesh  of  pork,  and  when  introduced  from  that  source  into 
the  human  intestine  it  elongates  by  the  growth  of  joints 
on  its  bottle  extremity,  and  forms  one  of  the  varieties  of 
tapeworm  {T<Tnin  solium).  In  the  heart  it  lives  out  its 
life  as  a  bottle  and  a  neck,  undergoing  no  transformation. 
It  is  large  enough  to  be  seen  by  the  unassisted  eye.  The 
Echinococcus  is  again  a  bottle,  a  round  bottle,  and  a  neck, 
the  extremity  of  which  is  armed  with  a  double  circle  of 
booklets.  This  neck  is  extended  when  the  animal  is.  so  to 
speak,  confident  of  safety,  but  on  any  alarm  it,  with  its 
booklets,  is  drawn  into  the  centre  of  the  bottle.  This  little 
creature,  when  received  into  the  intestines,  like  the  Ci/stt- 
cerctis,  is  produced  by  its  lower  portion  growing  into  a  suc- 
cession of  joints,  resulting  in  a  tapeworm  different  from 
the  TiTin'a  solium  ;  found  often  in  dogs  and  some  other  ani- 
mals, not  yet  found  in  man. 

Deformities  aud  Defects. — The  growth  of  the  heart  may 
be  arrested  in  any  of  the  imperfect  stages  referred  to  under 
the  head  of  Foetal  Heart.  It  may  have  but  two  caviticj;, 
an  auricle  and  ventricle,  or  two  ventricles  and  one  auricle, 
or  two  auricles  and  one  ventricle;  the  pulmonary  artery 
may  be  small  or  not  developed:  so  also  the  aorta  may  bo 
small  or  wholly  obstructed  at  its  origin  ;  the  foramen  ovale 
may  remain  open  after  birth  :  there  may  be  an  opening  in 
the  septum  of  the  ventricles  which  will  permit  free  commu- 
nication from  one  to  the  other;  the  ribs  over  the  heart  may 
be  absent,  so  that  the  skin  is  its  only  chest-covering — in- 
deed in  certain  rare  instances  the  organ  has  been  found 
beating  and  wholly  outside  the  chest  {ectopia  cordis),  sus- 
pended by  its  vessels,  which  were  internal ;  in  rare  in- 
stances there  is  no  heart :  such  a  foetus  usually  has  no  head 
or  arms,  but  lumpy  growths  instead,  and  mu:?t  always  be 
one  of  twins,  the  circulation  being  produced  by  the  twin 
heart  through  the  ]vlacenta.  The  most  common  of  these 
defects  is  an  open  foramen  ovale,  permitting  venous  blood 
from  the  right  auricle  to  mingle  with  the  arterial  in  the  left. 
This  is  produced  when  the  current  through  the  pulmonary 
artery  is  obstructed.  This  state  of  the  heart  is  known  as 
morbus  (^trufeus.  The  name,  however,  applies  equally  to 
other  congenital  defects  that  permit  venous  bl'M.d  to  pass 
into  the  left  heart  or  into  the  aorta  to  circulate  in  tbe  arte- 
ries, producing  blueness  of  the  skin.  This  color  is  not  con- 
stant, except  in  a  few,  but  is  produceil  by  crying,  a  fit  of 
coughing,  excitement,  or  unusual  physical  exertion.  It  is 
not  incompatible  with  a  lite  of  limited  duration,  but  is 
likely  to  be  .attended  by  diminished  growth  of  body,  bodily 
and  mental  sluggishness,  shortness  of  breath,  palpitation 
at  times,  and  occasional  fainting.  If  the  subject  of  any  of 
these  defects  survive  the  first  years  of  life,  the  defect  alone 
will  not  probably  be  the  immediate  cause  of  death,  but  it 
will  diminish  the  power  of  resisting  a  fever,  a  pneumonia, 
or  any  grave  disease,  and  especially  one  that  disturbs  the 
balance  of  the  two  circulations.  A  woman  died  in  Bellevue 
Hospital  of  pneumonia,  aged  forty  years.  While  sick,  ci/auo- 
819  (blueness)  was  very  marked,  and  finally  extreme.  She 
was  attended  by  two  grown-up  daughters,  who  both  assured 
the  physician  that  they  had  never  seen  anything  of  that 
appearance  before,  and  the  patient  informed  us  that  she 
had  been  in  perfect  health  till  this  attack  of  pneumonia. 
She  had  earned  her  living  and  supported  her  family  by 
making  the  jiaper  boxes  in  which  matches  are  sold.  After 
death  the  heart  was  found  a  little  above  the  normal  size, 
and  a  round  hole,  an  inch  in  diameter,  was  di-^covcred  at 
the  top  of  the  ventricular  septum,  permitting  a  very  free 
flux  and  reflux  from  one  cavity  to  the  other  if  the  balan- 
cing force  of  the  two  ventricles  was  at  any  time  lost.  But 
it  seemed  that  it  had  never  been  lost  till  the  inflammation 
of  thtt  lung  obstrufted  the  pulmonary  circulation,  and  turned 
the  venous  blood  into  the  left  heart.  The  heart  of  two 
cavities  and  obliteration  of  the  pulmonary  artery  must  be 
attended  by  an  enlargement  of  the  bronchial  arteries  if  life 
can  be  maintained  even  for  a  short  time.  If  there  are  two 
auricles  and  one  ventricle,  the  foramen  ovale  must  remain 
open  ;  if  there  are  two  ventricles  and  one  auricle,  there  is  a 
permanent  opening  in  the  septum  ;  if  the  aorta  is  obstructed, 
the  iluctus  arteri(if:us  remains,  as  well  .as  the  opening  in  the 
septum.  In  all  these  cases  the  action  of  the  organ  is  prac- 
tically the  same  as  in  a  heart  of  one  auricle  and  one  ven- 
tricle. 

The  reader  may  say  that  in  view  of  this  long  list  of  dis- 
eases it  is  a  misfortune  to  possess  a  heart,  and  lose  confidence 
in  its  physical  integrity.  But  he  should  remember  that  less 
than  Tj^th  (4  per  cent.)  of  all  the  deaths  in  New  York  City  are 
caused  by  all  these  agencies  put  together;  that  a  very  large 
proportion  of  the  deaths  so  occurring  are  in  persons  of  a<l- 
vanced  age;  that  even  when  disease  fastens  on  the  heart, 
it  does  not.  as  a  rule,  preclude  the  hope  and  expectation 
of  ''length  of  days;"  and  that  among  the  persons  with 
whom  he  is  in  daily  intercourse,  counting  from  youth  to 
age,  not  one  in  a  hundred  has  any  kind  of  disease  or  defect 
of  the  heart;  and  he  may  not  only  regain  his  confidence^ 


!   but  may  come  to  the  conclusion  that  the  vital  offices  of  this 

organ  cannot  be  performed  with  lees  risk  of  morbid  changes 

since  it  must  contribute  its  quota  to  the  agencies  which 

make  death  inevitable,  and  •'  the  days  of  our  age  threescore 

years  and  ten."  Aloxzo  Clauk. 

Heart's  Content,  a  v.  on  the  S.  E.  side  of  Trinity 

,  Ba}',  N.  F. ;  lat.  47°  60' N.,  Ion.  53**  20' W.    It  is  the  land'- 

I   ing-place   of  the   Atlantic   telegraph   cables   extending  to 

Valentia,  Ireland.     Here  is  a  fine  telegraph-building.    The 

,  harborisgoodrmostof the inhabitantsare fishermen.  P.8S0. 

i       Heartt  (Jovas  C),  b.  in  Troy,  X.  Y..  in  179.3,  became 

I  a  successful  hardware-merchant,  and  was  (lS.'?fi-42)  mayor 

;   of  Troy,  aud  in  1854  Speaker  of  the  New  York  assembly. 

He  was  for  many  years  a  trustee  of  the  Rensselaer  Poly- 

I  technic  Institute.    D.  in  New  York  City  Apr.  30,  1874.    He 

'  was  distinguished  for  business  enterprise  and  benevolence. 

Heat.  It  is  difficult  to  give  a  scicntifc  definition  of  the 
term  heat  in  any  other  way  than  by  the  enunciation  of 
the  '•  dynamic  theory."  upon  which  all  its  manifestations 
depend.  In  its  most  common  acceptation  it  refers  to  physi- 
cal effects  which  bodies  in  nature,  in  certain  conditions, 
produce  upon  others.  A  person  exposed  to  the  direct  ac- 
tion of  the  sun  or  a  fire  experiences  a  feeling  of  comfort  or 
discomfort,  which  is  involuntarily  attributed  to  some  sort 
of  emanation  from  these  sources;  and  bodies  in  certain 
conditions  are  observed  to  produce  effects  on  other  bodies 
near  them,  or  in  contact  with  them,  which  are  attributed 
I  to  the  same  kind  of  influence.  It  was  formerly  supposed 
j  that  a  material  agent  passed  from  one  body  to  another. 
Under  this  hypothesis  it  was  conceivable  that  a  body  might 
"contain"  heat,  and  that  this  substance  might  exist  in 
greater  "quantity"  at  one  time  than  another  in  the  same 
body ;  and  although  the  term  Aea/ and  the  expressions  "quan- 
tity of  heat,"  "  transfer  of  heat,"  and  others  having  signi- 
fications which  involve  the  idea  of  quantity,  are  still  re- 
tained, even  in  scientific  explanations,  the  quantities  re- 
ferred to  are  not  those  of  matter,  but  of  dynamic  effects. 

The  dynamic  theory  of  heat — a  theory  which  has  revolu- 
tionized the  physical  sciences — is  founded  on  the  assump- 
tion that  all  substances  in  nature  are  composed  of  indef- 
initely small  material  molecules,  which  are  maintained  by 
the  forces  which  act  u]tou  them  in  a  constant  state  of  vibra- 
tion or  oscillation.  When  a  body,  whether  solid.  liquid,  or 
gaseous,  becomes  hotter  in  tbe  popular  sense  of  this  term, 
the  scientific  condition  involved  is  that  the  vibrations  of 
the  molecules  become  more  rapid  :  and  a  decrease  in  the 
velocity  of  vibration  of  the  molecules  accompanies  or  pro- 
duces the  effect  called  cooling.  The  forces  which  act  upon 
the  molecules,  and  which  determine  the  velocity  of  vibra- 
tion, are  presumed  to  be  their  own  mutual  attractions  and 
opposing  centrifugal  forces,  to  which  is  added  the  external 
pressure  of  the  atmosphere  or  other  medium  which  sur- 
round? the  body.  Each  molecule  in  motion  possesses  a  cer- 
tain vis  virrt,  or  living  force,  corresponding  to  that  which 
is  manifested  by  bodies  having  visible  or  sensible  motions; 
so  that  the  living  force  due  to  the  heat-vibrations  may  be 
said  to  represent  generally  the  heat-condition  of  the  body. 
The  dynamical  process  of  heating  or  cooling  may  be 
effected  in  various  ways.  The  most  common  and  universal 
phenomena  of  this  kind  in  n.ature  take  place  through  rodi- 
ation  of  heat.  If  a  heated  body  be  placed  near  another 
which  is  cooler,  a  transfer  takes  place  until  an  equilibrium 
is  attained  in  their  conditions.  This  equilibrium  is  assumed 
to  be  effected  through  the  vibrations  of  an  elastic  medium 
which  pervades  all  .'jpace.  and  which  is  composed  of  pon- 
derable molecules  so  small  that  they  penetrate  the  spaces 
between  the  molecules  of  other  substances,  and  form,  so  to 
speak,  an  atmosphere  around  them.  The  ethereal  atmo- 
sphere may  be  said  to  perform  the  same  oflSce  in  the  trans- 
fer of  heat  that  the  common  atmosphere  performs  in  the 
phenomena  of  sound.  The  cooling  of  a  body  through  radi- 
ation implies  a  loss  of  living  force  through  the  impact  of 
its  molecules  with  the  atoms  of  the  ethereal  atmosphere, 
waves  or  vibrations  being  communicated  to  the  latter, 
which  are  propagated  in  all  directions.  Another  body 
within  the  influence  of  these  waves  will  receive  heat  by  the 
impulsion  communicated  to  its  molecules;  or,  in  other 
words,  an  increased  rate  of  vibration  will  be  communicated 
to  its  molecules,  its  living  force  will  be  increased,  and  it 
will  become  hotter.  In  any  system  of  bodies  or  particles, 
if  no  chemical  action  takes  place,  and  no  mechanical  or 
dynamic  influence  is  exerted  upon  the  system  from  without, 
any  change  of  heat  in  one  of  the  bodies  of  the  system  is 
accom])anied  by  a  corresponding  change  of  the  same  kind 
in  an  inverse  sense  in  one  or  all  of  the  other  bodies  :  when, 
however,  any  external  force  is  applied  to  the  system,  such 
as  friction,  pressure,  or  a  shock,  the  effect  of  such  external 
energy  exerted  is  manifested  by  a  change  of  heat  in  the 
whole  system  ;  and,  according  to  the  principles  of  conserva- 
tion of  energy,  these  opposite  effects  must  be  equivalent. 
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The  vnrmtions  of  the  heat  of  »  body  arc  thuB  known  by 
common  observation  to  bo  connected  with  the  action  of  or- 
dinary forms  uf  dynamic  enerjiy. 

The  supposed  motions  of  the  separate  molecules  of  bodies 
wilh  which  the  phenomena  of  heat  are  connected  cannot 
be  made  evident  to  the  senses,  and  hence  the  dynamic 
theijry  was  the  result  of  inductive  reasoning,  and  not  of 
observation.  It  ha<l  its  orijiin  in  the  fundaruental  princi- 
ple of  the  science  of  dynamics,  connected  wilh  that  force 
in  nature  which  arises  from  the  inertia  of  matter.  The 
well-known  law  of  dynamics,  that  when  the  velocity  of  a 
material  particle  or  of  a  body  is  changed  by  the  action 
of  a  force,  the  fork-  "/  ihc  jnrre.  in  a  given  lime  is  equal 
to  the  riir!niir,ii  of  the  llrin;/  fiirif  of  the  ]iartiele  or  budy, 
is  a  law  which  may  be  dcriveil  directly  from  the  definition 
of  the  mass  of  a"  body  and  the  principle  of  measuring 
forces  by  velocities.  Xpplied  to  a  system  of  bodies  acted 
upon  by  a  system  of  forces,  this  theorem  of  dynamics  as- 
sumes the  following  general  form  of  expression :  The 
aU'J''".l"'''  '""'k  "f  til'-  .^"■'■•"  iipi'li'-'l  I"  n  m/fti-m  HI  a  given 
timr  in  rijiiril  to  ihc  varintinn  <;/'  ihc  living  force  uf  ihe  Hi/s- 
tem in  the  mime  lime. 

The  discovery  that  this  theorem  of  the  transformation 
of  energy,  as  applied  to  sensible  finite  velocities  of  bodies, 
is  applicable  to  the  insensible  or  imlefinitely  small  vibra- 
tions of  the  molecules  of  a  body  which  accompanies  the 
changes  of  volume  and  the  excitation  of  energy  in  the  phe- 
nomena of  heat  was  definitely  demonstraled  and  received 
as  a  now  theory  about  the  year  l.'<.'i2.  During  many  years 
previous  to  this  the  subject  of  the  true  theory  of  heat  had 
Doen  discussed,  and  the  new  theory  was  even  aiiu'iunced 
in  precise  language  by  Lavoisier  and  La)ilace  as  early  as 
17S0.  in  the  following  language  (VriinET,  Thforie  Mfran- 
iqnr  (Ir  III  Chateur) :  •'  Other  physicists  think  that  heat  is 
only  Ihe  result  of  insensible  vibrations  of  matter."  .  .  . 
"  111  this  system  heat  is  the  living  force  which  results  from 
the  insensible  movements  of  the  molecules  of  a  body  :" 
"it  is  the  sum  of  the  products  of  the  mass  of  each  mole- 
cule by  the  square  of  its  velocity."  "  We  shall  not  decide 
between  the  two  preceding  hyjiothescs  [referring  to  the  ma- 
terial theory].  Many  phenomena  appear  favorable  to  the 
latter.  .Such  is,  for  example,  that  of  the  heat  which  is 
produced  in  the  friction  of  two  solid  bodies:  but  there  are 
others  which  are  ap]>lied  more  siin]dy  in  the  tirst."  *' Per- 
haps they  both  have  place  at  the  same  time."  Laplace 
afterwards,  however,  in  his  discussions  on  heat,  defended 
the  material  theory.  The  experiments  of  Ilumford  and  of 
Davy  in  1798  and  17(1'.'  upon  Ihe  heat  produced  by  friction 
served  lo  demonstrate  the  failure  of  the  wittn-ifil  theory,  and 
gave  a  new  impetus  to  investigation. 

The  discoveries  which  led  to  the  foundation  of  the  sci- 
ence of  thermodynamics  were  ina<le  between  the  years  lS+2 
and  IH49,  and  were  due  to  the  independent  and  separate 
investigations  of  Dr.  Robert  .Mayer,  a  (Jerman  physician, 
Mr.  folding,  an  engineer  of  ('o]iinliageil,  and  .Mr.  .loule 
of  Manchester,  England.  .Vn  approximate  determination 
of  Ihe  (liininnic  ei/itiittleni  of  a  unit  of  heat  was  first  pub- 
lished by  Mayer;  while  Mr.  .loule  was  the  first  to  give  by 
exact  experiments  the  detenninatir)ns  which  established  the 
principle,  and  placed  the  value  of  Ihe  ilynamic  ei|uivalent 
bcv'ind  doubt.  The  final  development  "f  the  science  into 
a  definite  form,  immediately  follciwing  the  dcderininations 
of  Mayer  and  Joule,  was  ])rincipally  due  to  the  labors  of 
R.  ,r.  ii.  Clausins,  Mr.  M.  I'.ankine,  and  Sir  Williaiu  Thom- 
son, their  most  ini]>iirlant  researches  having  I n  published 

in  Ihe  years  1,S4!I  to  IsjI.  Th  these  illustrious  idiilosophcrs 
and  mathematicians  wo  are  principally  indel)ted  for  the 
establishment  of  the  science  of  thermodynamics. 

Heat  being  no  longer  regarded  as  a  material  substance, 
but  its  phenomena  being  those  <jf  force,  nmlitui,  and  work, 
it  is  proper  lo  explain  the  mt-aning  of  Ihe  term  "(pianlily 
of  heal,"  which  is  retained  even  in  scientific  discussions. 
Fur  Ibis  purpose  it  will  be  necessary  first  lo  explain  the 
signification  of  the  term  !•  mji'idlnrr.  The  Ibcnnomelcr  is 
80  cummon  an  instrument  that  ils  construction  need  not  bi' 
described.  Degrees  of  leiupcrature,  as  exhibiteil  when  the 
thermometer  is  brought  in  conlacl  with  a  bcoly,  indicate, 
as  is  well  known,  various  condilinns  of  Ihe  body  in  regard 
to  heal,  and  under  the  material  theory  il  was  rational  lo 
suppose  that  the  lowering  of  Ihe  ihermomeler  when  in  con- 
tact with  a  body  would  indicate  the  (|uan!ily  of  heal  which 
passed  out  <if  the  body;  or,  in  iilher  words,  variations  in 
the  Ihermometer  might  bo  lakin  lo  represeni  variations  of 
quanlities  of  heat  in  a  given  mass.  I'nder  the  dynamic 
theory,  however,  a  change  of  heal  in  a  body  indicated  by 
the  Ihcrinnmetcr  involves  three  effecls.  an  increase  or  de- 
crease of  the  living  force  due  lo  the  lii-al-nndions,  the  wurk_ 
of  Ihe  force  of  allraclion  of  Ihe  imdci'ules.  due  l.i  the 
change  if  Ihc  body  expamls  or  contracts;  and  also  iho 
work  of  the  external  pressure  upon  the  bouurling  surfaces. 
The  variation  of  heat  in  the  body  is  the  rcsullaul  of  these 


effects.  If  the  body  heated  or  cooled  retains  its  form  and 
dimensions,  then  the  only  effect  of  an  external  modifying 
force  is  lo  procluce  a  change  of  molecular  movement,  pro- 
vided no  visible  or  sensible  motion  is  communicated  to  il ; 
and  this  iucrenunt  of  living  force,  or  "  heal,"  will  be  in- 
dicated by  the  thermometer,  or  become  lemibU  through  the 
thermometer.  The  ilynmnii-  i'/uivulrnl  of  a  certain  quantity 
of  heat  or  living  force  will  in  such  a  case  be  the  work  of 
the  exterior  force  which  produces  it.  One  mode  of  finding 
such  an  equivalent  may  be  mentioned,  especially,  as  that 
followed  by  Mr.  .Joule.  He  found  by  experiment  the  quan- 
tity of  work  expended  in  producing  friction  among  parti- 
cles of  water,  corresponding  to  Iho  healing  of  one  unit  of 
weight,  or  imc  pound,  one  degree  of  the  thermometer.  The 
water  was  taken  at  ils  maximum  density,  so  that  the  only 
effect  of  friction  was  the  heating  effect,  no  part  of  the  ex- 
ternal force  being  exjiendcd  in  producing  ex]iausiou  or  in 
overcoming  the  attraction  of  the  particles  and  the  force 
of  external  pressure;  or  at  least  these  effects  were  insensi- 
ble. It  was  found  that  772  foot-pounds  of  work  correspond 
to  an  elevation  of  tcmperaluro  in  one  pound  of  water  one 
degree  I'".  This  quanlily  of  heat  being  represented  by  I, 
the  dynamic  equivalent  of  a  unit  of  heat  in  English  mea- 
sures is  said  to  be  772  footpounds.  This  operation  being 
merely  a  transformation  of  the  energy  of  a  force  exerted 
into  another  form  of  energy,  the  energy  of  motion  in  a 
mass,  is  necessarily  invariable.  To  find  the  equivalent 
Ihrruwl  effect  ill  any  other  substance,  it  is  only  necessary 
to  find  experiinentaliy  the  quantity  in  weight  of  such  sub- 
stance th:it  will  have  its  tcin])ciaturo  changed  one  degree 
by  the  quantity  of  heat  thus  represented  by  unity.  It  is 
obvious  thai  any  other  quantity  of  water  might  be  taken, 
as.  for  instance.a  kilogramme,  and  any  other  thermometer, 
the  centigrade  for  instance.  This  would  give  a  difl'erent 
unit  of  heat,  which  would  correspond,  however,  to  a  dif- 
ferent quantity  of  work  of  tlio  modifying  force,  but  the 
relations  of  the  two  units  and  the  quantitiis  of  work  would 
be  invariable.  Thus,  a  French  unit  of  heat,  a  "  calorie," 
is  such  a  unit:  it  corresponds,  nearly,  to  four  liritish  units, 
the  exact  ratio  being  3.<J08,  the  quantity  of  work  equivalent 
to  a  calorie  being  +23. .05  kilogrammetres. 

Various  modes  of  determining  the  dynamic  equivalent 
have  been  adopted,  and  laborious  ex]ieriments  and  investi- 
gations have  been  made  by  eminent  )diysieists  with  this 
view.  These  experiments  include  those  in  which  heat  is 
generated  by  friction  of  water,  mercury,  and  iron;  experi- 
ments with  "steam  and  air;  Ihe  eleetro-maguetic  machine; 
and  the  shock  of  bodies,  all  leading  substantially  lo  the 
same  result,  small  difi'crcnces  only  occurring  in  the  deter- 
minations arising  from  causes  of  loss  of  heat  or  work  which 
could  not  be  always  experimentally  ascertained,  the  ac- 
cc)itcd  result  being  that  slated  above. 

The  determinations  by  .Joule  in  1S4.3-45,  which  first  gave 
to  the  dynamic  equivalent  a  value  worthy  of  confidence, 
may  besiiid  to  have  been  the  slarting-poini  of  modern  joog- 
ress  in  the  science  of  heat.  We  are  thus  led  to  the  eunnci- 
alion  of  the  fundamental  ]iriiiciplc  of  the  dynamic  theory  of 
heat,  somcliines  called  Ihe  principle  of  equivalence  of  heat 
and  work — viz.  HenI  mid  ili/numic  cnergii  lire  mnliiiilli/  con- 
vrrtilile  :  the  law  of  this  i(iuivalence,  slated  with  reference 
to  liritish  measures,  being  that  /  null  <./  heiit  currenpiindii  to 
772  f'int-lHinuila  of  ihjmimic  energif  ejrerleil.  A  quantity  of 
heat  expresscil  iii  liritish  units  of  heat  may  Ihcrefore  be 
expressed  as  work  by  multi|dying  Ihe  number  of  units  of 
heat  by  772.  Ihe  result  being  work  in  foot-pounds. 

The  general  conclusions  to  be  dednec.l  from  what  pre- 
cedes are  as  follows  :  (1)  The  woni  A'"'  imidies  a  condition 
of  bodies  in  nature  which  is  a  coinlilion  of  energy,  or 
capacilv  for  proilucing  changes.  (2)  This  capacity  is  in- 
dicate<rbv  the  Ihermomeler  :  and  one  kitol  of  change  efiecled 
between  two  bodies  in  different  couililions  through  Iho 
action  of  heat  is  the  IraiiH/cr  i.f  heni,  by  which  bodies  are 
brcmght  to  Ihc  same  degree  (d'  temiieraturc,  as  indicated  by 
the  thermoiueler,  Ibniugh  radiation  or  nclual  contact,  (3) 
The  changes  of  heat  in  a  body  are  accompanied  by  corre- 
spending  changes  of  I  lie  density  and  elasticity,  or  by 
changes  in  volume  ami  in  pressure,  upon  Ihe  medium 
which  envelops  the  bounding  surfaces  of  Ihe  body.  (I) 
Among  Ihe  ebauges  pr.iduced  by  a  change  of  heal  also  may 
beeuumernli'dclii-mical,  electric,  and  mugnelie  changes,  (5) 
Heal,  considered  as  a  source  of  energy,  is  identical  wilh 
the  kind  of  energy  called  living  force,  and  may  bo  rcgar.lod 
as  a  quanlily  eapalde  of  being  measured  by  ils  dynamic 
effecls;  and  in  Ibis  respect  il  is  subject,  like  other  forms 
of  energv,  I"  the  law  of  conservalicui.  This  law,  as  applied 
to  heal,  gi^i"  '■'''"■  '"  ''"■  I'rinciple  el  qnivalcnee,  and  ils 
pro'if  is  Ihe  deleriuinivtiou  oxporimcumlly  of  the  dynnmic 
eqnirnlrnt  of  heal. 

In  a  cconplele  study  of  heat  two  very  different  systems  of 
invesligalion  are  necessary.  One  consists  in  Ihedelerini- 
nation  of  the  quantities  of  heat  which  are  absorbed  or  dis- 
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engaged  by  bodies  when  they  pass  from  one  condition  of 
heat  to  another  through  intermediate  states,  in  which  the 
rvlation  between  the  temperatures,  volumes,  and  external 
pressures  are  considered.  lu  this  system  of  investigation 
the  equivalence  of  heat  and  work  is  to  be  taken  into  ac- 
count, and  also  the  principles  which  form  the  basis  of  the 
science  of  thermodynamics.  The  phenomena  of  greatest 
interest  to  be  considered  are  the  changes  of  volume  and  of 
states  of  aggregation  of  bodies  which  accompany  changes 
of  heat;  the  performance  of  external  work  through  the 
elastic  force  in  the  expansion  of  bodies :  the  applications 
of  heat  to  electricity,  magnetism,  and  chemistry.  The 
investigations  are  prosecuted  j)artly  by  experiment  and 
observation,  and  partly  by  analytical  investigation,  the 
experimental  investigations  furnishing  usually  the  con- 
stants or  coefficients  of  the  mathematical  formulas. 

The  other  class  of  investigations  relates  to  the  ])he- 
nomcna  of  heat  as  exhibited  between  bodies  in  which  the 
interchange  of  temperatures  is  eflfected  without  any  modi- 
fying external  cause,  and  embraces  the  laws  of  the  propa- 
f/ation  or  trrtiin/rr  of  heat  ;  the  study  of  radiant  heat  in  its 
relation  to  the  wave-motions  of  the  ethereal  medium;  and 
the  action  of  bodies  in  reference  to  radiation  and  absorp- 
tion. In  these  investigations  the  phenomena  of  heat  and 
light  are  regarded  as  identical  in  character  or  as  resulting 
from  the  same  physical  agencies. 

The  first  system  of  investigation  mentioned  will  be  first 
discussed.  Let  it  be  suyjposed  that  the  exterior  forces 
which  act  on  a  body  are  uniform  normal  pressures,  such, 
for  instance,  as  the  pressure  of  the  atmosphere  upon  the 
surfaces  of  solids  and  liquids,  or  the  pressure,  equal  and 
opposite  to  the  elastic  forces,  of  the  sides  of  vessels  upon 
the  gases  or  vapors  which  the  vessels  contain,  the  tem- 
peratures of  the  bodies  being  uniform  throughout  their 
whole  extent.  Then  the  condition  of  any  body  will  be 
completely  determined  by  the  relations  which  exist  at  any 
instant  lietween  the  three  quantities.  7),  the  pressure,  v.  the 
volume,  and  ^  the  temperature — a  relation  usually  expressed 
mathematically  in  the  form  of  an  cquatiun.  /'  {p  v  t)  =  0^ 
the  expression  /'  {p  v  t)  =  U  being  read  f'unctlon  of  {p  v  t) 
=  U.  It  is  a  common  algebraic  principle  that  in  such  an 
expression,  when  the  refritiouv  are  fcnoiDi,  if  any  two  of  the 
quantities  are  known,  the  third  can  be  determined.  If  the 
volume,  and  temperature,  for  instance,  be  taken  as  inde- 
pendent variables,  the  relation  may  be  expressed  7>  =y* 
\v  t)  :  and  if  the  pressure  and  temjierature  be  taken  as  in- 
dependent variables,  the  volume  would  be  expressed  v  —/ 
(y)  t).     t  =/{p  r)  is  another  form  of  the  same  expression. 

It  is  a  matter  of  common  observation  that  bodies  as- 
sume different  forms  and  conditions  or  states,  which  de- 
pend on  their  conditions  in  regard  to  heat.  These  states 
give  rise  to  a  classification  of  bodies  under  three  general 
states,  known  as  solid,  liquid,  and  gaseous.  A  solid  sub- 
stance is  one  the  molecules  of  wliich,  though  in  a  state  of 
incessant  vibration,  nevertheless  are  retained  in  such  a 
state  of  equilibrium  between  the  attraction  of  the  molecules 
for  each  other  and  the  elastic  force  due  to  heat,  that  the 
bodv.  as  a  whole,  retains  the  state  which  is  called  solid. 
In  the  liquid  state  the  molecules  of  the  body  move  freely 
among  themselves,  but  are  not  permanently  attached  to 
each  other.  In  other  words,  a  single  molecule  may  trans- 
fer its  contact  from  one  set  of  molecules  to  another  set,  sub- 
ject to  the  condition  that  the  particles  or  aggregated  mole- 
cules remain  in  mutual  contact,  like  so  many  minute 
spheres  or  globules,  rolling  freely  upon  each  other,  but  still 
retained  in  mass  by  the  attractive  forces  which  act  through 
their  point  of  contact.  The  term  tjns  refers  to  that  condi- 
tion of  substances  in  which  the  molecules  are  nearly  or 
quite  removed  from  the  spheres  of  their  mutual  attractions. 
A  perfect  f/nn  implies  that  this  removal  is  complete.  A  gas 
will  thus  continue  to  expand  indefinitely  if  it  be  not  en- 
closed by  an  envelope.  Nearly  all  substances  in  nature 
are  known  to  assume  all  these  states:  and  it  is  considered 
probable  that  all  substances  might  be  brought  to  these 
states  under  proper  conditions  of  heat  and  pressure.  Per- 
fect gases  do  not  probably  exist,  although  some  gaseous 
substances  have  never  been  reduced  even  to  the  liquid 
state;  such  arc  common  air  and  its  constituent  elements, 
hydrogen,  nitric  oxide,  carbonic  oxide,  and  marsh-gas. 
These  take  the  name  of  permanent  gasen.  They  approach 
so  nearly  to  the  conditions  of  perfect  gases  that  in  ail  tech- 
nical applications  they  may  be  treated  as  perfect  gases. 

The  effect  of  a  transfer  of  heat  to  all  substances  is  simi- 
lar in  all  three  states  of  aggregation.  The  transfer  of  heat 
to  a  solid  not  only  causes  an  increase  of  molecular  vibra- 
tion, which  is  exhibited  by  an  increase  of  temperature, 
but  an  expansion,  which  consists  in  the  separation  of  the 
particles  from  each  other,  or  an  increase  of  volume :  but 
this  expansion  involves  the  overcoming  of  the  external 
pressure  of  the  air  or  other  enveloping  medium.  In  the 
case  of  liquids,  a  transfer  of  heat  to  the  liquid  produces 


precisely  the  same  effects  as  in  the  case  of  a  solid — in- 
crease of  molecular  vibration,  disintegration,  involving  ex- 
pansion of  volume  and  overcoming  of  the  external  pres- 
sure. In  the  case  of  perfect  gases,  the  molecules  having 
already  become  entirely  separated,  the  effect  of  a  transfer 
of  heat  is  exhibited  simply  in  increase  of  vibration  of  the 
particles,  or  increase  of  sensible  heat  (temperature),  and 
capacity  for  overcoming  the  external  pressure.  When  heat 
is  abstracted  from  a  body  the  effects  described  above  are  all 
reversed.  The  molecular  oscillation  is  diminished,  the  vol- 
ume contracts,  and  the  external  pressure,  acting  through 
the  volume  passed  over  by  the  contracting  envelope,  will 
perform  work  which  apjiears  in  the  heat  abstracted. 

These  general  laws  may  be  illustrated  or  explained  in  a 
very  simple  manner,  according  to  the  fundamental  theory 
of  heat  which  has  been  enunciated,  by  the  use  of  algebraic 
symbols.  Suppose  a  definite  quantity  of  any  body,  solid, 
liquid,  and  gaseous,  to  receive  heat  from  some  external 
source.  Let  the  quantity  of  heat  received,  expressed  ia 
units  of  heat,  be  denoted  by  Q.  The  body  will  undergo 
the  following  changes:  1st.  an  increase  of  molecular  move- 
ment involving  an  increase  of  actual  energy  or  living  force, 
which  may  be  represented  by  11';  2d.  a  certain  amount  of 
expansion  or  change  of  position  of  the  particles,  which  in- 
volves a  certain  amount  of  work  in  overcoming  the  attrac- 
tive forces  of  the  body,  which  may  be  rejiresented  by  U', 
3d.  the  change  of  volume  involves  the  work  of  overcoming 
the  external  pressure  to  an  amount  which  may  be  repre- 
sented by  .V;  and  since  Q  is  expressed  in  units  of  heat, 
and  ir.  li.  and  >'  are  supjjosed  to  be  expressed  in  units  of 
work — foot-pounds — we  shall  have,  for  the  total  effect  of 
the  heat  transferred,  Q.E  =  \V  -i-  li  +  S;  E  represent- 
ing the  dynamic  equivalent  of  a  unit  of  heat.  This  ex- 
pression is  the  enunciation,  algebraically,  of  the  principle 
of  equivalence.  The  quantity  H' in  the  general  expression 
represents  a  quantity  of  work  equivalent  to  the  change  of 
x-is  viva  of  the  mass  of  the  body  from  the  change  of  beat- 
motions  of  the  molecules;  the  quantity  R,  the  icm-k  of  the 
forces  of  attraction  of  the  molecules  due  to  their  change  of 
position  in  reference  to  the  centres  of  attraction  ;  and  S. 
the  work  of  the  external  pressure.  The  two  former  arc 
often  combined  in  discussions  under  the  head  of  i/iteniuf 
work,  while  the  latter  is  called  r.rtcrnaf  icork,  and  the  ex- 
pression of  equivalence  then  assumes  the  form  E.Q  =  l'  -ir 
.S';  U  designating  the  iuternn/,  and  S.  the  exttrnal  work, 
their  sum  being  equivalent  to  the  change  of  heat  Q  ex- 
pressed in  foot-pounds,  or  multiplied  by  )S. 

The  principle  of  equivalence  of  heat  and  work  is  some- 
times called  the  "first  law  of  thcrmoclynamics."  Another 
law,  called  by  some  authors  the  ''second  law  of  thermo- 
dynamics,'* by  others  the  "principle  of  Carnot."  and  by 
others,  again,  the  principle  of  the  "equivalence  of  trans- 
formations,'* depends  upon  the  relation  which  exists  be- 
tween the  quantity  of  work  which  a  body  can  peribrm  when 
undergoing  an  indefinitely  small  change  of  heat,  and  the 
temperature  of  the  body  at  the  time  of  the  change.  The 
jirinciple,  as  enunciated  by  Claiisius.  is,  that  the  capacity 
of  a  body  for  producing  changes  or  performing  such  in- 
definitely small  amount  of  work  is  proportional  to  the  ab- 
solute temjierature  of  the  body,  the  ahHohtte  teinpenitnre 
being  the  temperature  measured  from  a  zero-point,  at  which 
any  thermometer  would  stand  if  a  substance  to  which  it 
was  applied  were  to  be  deprived  of  heat.  This  is  a  theo- 
retical limit  downward  of  all  thermometers;  anil,  although 
it  cannot  be  realized  in  nature,  yet  its  position  on  any  scale 
may  be  determined.  For  Fahrenheit's  scale  it  is  at  459.4'^ 
below  the  ordinary  zero,  and  for  the  centigrade  scale  27li^ 
below.  It  follows  from  the  principle  above  enunciated  that 
if  an  indefinitely  small  quantity  of  work,  represented  by  a 
change  in  the  pressures,  volume,  and  temperature  of  a 
body,  be  represented  by  (^  z,  expressed  in  thermal  units, 
then  (/  Q.  or  the  corresponding  change  in  the  heat  of  the 
body,  will  be  represented  hy  d  Q=  T dz  ;  T  being  the  abso- 

dQ       ,       dO 
lute  temperature.     From  this  we  get  —_=  d  z,  —  being 

the  transformation  value  of  the  work  d z  o.t  the  tempera- 
ture T.  AVIku  a  body  passes  through  a  series  of  changes 
in  regard  to  heat,  and  finally  returns  to  its  original  state, 
the  process  is  called  a  cycle,  and  if  the  operations  are 
all  reversible — that  is.  if  the  body  undergoes  expansions 
and  contractions  which  with  the  pressures  involved  are  re- 
versible— the  total  work  performed,  both  internal  and  ex- 

pdQ 
ternal,  will  be  zero,  and  we  shall  have  /-— =  0.     The  ex- 
pressions /(^  v.p)  =  0,  EQ  =  ir-f-  R-i-S,  or  Ed  Q  =  d  W 
-\-  d  R  ■}■  d  S,  and  /  —z;  =  0,  are  three  expressions  on  which 

the  mathematical  theory  of  heat  are  based,  and  which, 
when  develo])ed  and  combined  for  all  changes  of  a  body, 
constitute  the  science  of  thermodynamics. 
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It  will  be  impracticable  in  this  very  general  account  to 
do  more  than  refer  to  some  of  the  problems  relating?  to  the 
expansive  action  of  heat  in  f!ui<ls  as  illustniiiuns  of  such 
applications.  The  relation!?  between  the  temperature,  jircs- 
surc,  and  volume  of  unit  of  weiirht  of  any  particular  gub- 
staneo  being  given,  the  principles  of  thermodynamics  servo 
to  coniputf  the  quantity  of  heat  which  will  ho  absorbed  or 
rejeetcil  by  unit  of  weight  of  that  substance  under  given 
circumslanec:* — the  computation,  for  instance,  of  the  vca/ 
and  apimrciit  specific  heat,  the  hvutiny  and  roofinfj  of'  ffases 
and  vapors  bi/  coniprcssitm  and  expansion,  the  j'rre  expan- 
sion of  gascity  the  flow  of  (jiisvs  and  vapors,  the  latent  and 
total  heat  of  evaporation,  the  latent  heat  of  f'nsion,  and  the 
ejficicnci/  of  hvat-enffinea.  Most  of  these  subjects  have  been 
treated  also  l>y  expcriraenfiil  methods.  It  is  by  experiment 
alone  that  the  relations  l>i'twecn  the  pressure,  volume,  and 
temperature  are  fust  dotorminod.  The  specific  heats  of 
substances,  or  tlio  numbers  which  arc  found  in  tables  of 
specific  heats,  rejiresent  the  qniintity  of  heat  rcquirerl  to 
change  the  temperature  of  1  pound  of  the  substance  1°  of 
the  thermometer  under  certain  standard  conditions  iis  to 
pressure,  volume,  and  temperature.  The  specific  heat  of 
water  at  the  temperature  of  ifs  maximum  d'-nsify,  ^'.1.1°  F., 
is  the  nnii  o/*//''*i^,  represented  in  work  by  772  foot-jtounds. 
It  will  rt-adily  be  observed  that  since  the  quantify  «f  heat 
required  to  raise  the  temperature  of  1  pound  of  a  sulistanco 
1°  involves  not  only  an  increase  of  temperature,  but  a  cer- 
tain quantity  of  work  if  the  body  be  allowed  to  expand, 
the  specific  heats  will  dcjiend  (m  the  amount  of  expansion. 
The  specific  heats  of  solids  and  lifjuids,  which  are  found  in 
the  ordinary'  tables  of  specific  heats,  are  generally  average 
values  of  the  apparent  specific  heats,  the  true  values  in- 
creasing generally  with  the  temperature. 

It  is  difficult,  if  not  quite  impracticable  in  most  cases,  to 
determine  the  real  specific  heats  of  solids  and  liquids  at 
constant  volume  experimentally,  owing  to  the  impossibility 
of  ret:iiuing  substances  in  these  states  at  constant  volume, 
except  under  very  great  ]>ressures.  For  ga?es  the  S|)eeific 
beats  are  usually  restricted  to  two  particular  cases — (I) 
those  in  which  the  volume  is  retained  constant  during  a 
change  of  temperature,  and  (2)  those  in  which  the  pressure 
maintained  is  constant.  It  is  difficult  also,  in  the  case  of 
gases  and  vapors,  to  determine  the  specific  heat  at  constant 
volume,  cm  acciiunt  of  the  dissipation  of  heat  through  the 
sides  of  the  vessel  containing  the  substance.  The  specific 
heats  at  constant  pressure  are  therefore  cleterniined  experi- 
mentally, and  the  specific  heat  at  constant  volume  com- 
puted. For  a  perfect  gas  the  specific  heat  at  constant 
pressure  may  be  shown  to  be  equal  to  the  s])ecific  heat  at 
constant  volume,  jnlded  to  the  thermal  equivalent  of  the 
work  performed  by  the  gas  in  expending,  at  constant  ])res- 
Bure,  aa  amount  corresponding  to  ono  degree  of  tempera- 
ture. 

Numerous  problems  arise  in  physical  and  mechanical 
investigations  in  which  the  intermediate  changes  between 
the  initial  and  final  states  are  not  the  object  of  examination, 
but  the  initial  and  final  states  alone,  and  tho  total  quanti- 
ties of  heat  involved  in  the  changes. 

Thespceifie  beats  of  substances  have  been  referred  to  as 
the  ([uaiiliiies  nf  heat  in  thermal  units  required  to  cause  a 
change  of  temperature  in  one  unit  of  weight  of  the  sub- 
stance one  degree.  To  find  the  quantity  of  heat  corre- 
sponding to  any  given  ehango  of  temperature  in  a  given 
quantity  of  any  substance  requires,  then,  three  factors — 
the  iiiiiiihir  Iff  pnnndi,  the  rhnuiff  <if  It-mprrnfurr  in  dr'frifn, 
and  the  Hp.'.ifir  hmt;  this  last  factor  f<.r  water  (at  39.1°, 
or  maximum  density)  being  unity,  and  for  other  substances 
the  sperific  beats  may  bo  found  from  the  tables.  A  funin- 
tity  of  beat  represented  by  Q — that  is,  a  change  of  heat 
equivalent  to  ^  expressed  in  heat-units — may  be  expressed 
by  symbols  thus:  Q  ^  W  X  c  X  t,  W  being  tho  weight 
of  tho  boily.  r  tho  spccitlo  boat,  t  the  number  of  de- 
grees of  change  of  temperature.  It  is  evident  that  if 
three  of  tho  above  quantities  are  tho  known  (|uantities 
in  any  problem,  the  fourth  can  be  iletermined.  This 
is  a  very  simple  but  a  very  useftil  formula,  which  serves 
to  solve  a  large  class  of  ]>roblum9  which  occur  in  every 
day  life,  and  which  retjuires  only  ordinary  arithmet- 
ical or  algebraic  knowledge  for  its  nppHciition.  For  in- 
stance, suppose  we  have  a  cubic  foot  of  water,  about  7\ 
gallons,  at  the  temperature  00°  K.,  in  a  wooilen  vessel,  an'l 
we  wish  to  heat  the  water  to  tho  boiIing-p()int  by  putting 
in  heated  stones ;  requireil  the  number  of  pounds  ol  slonejii 
boated  just  to  redness  that  will  prmluce  this  elTert.  The 
water  being  at  HO^,  and  being  heated  to  1*11,'°.  the  ehango 
of  temperature  of  tho  water  will  bo  l.'i2°,  ami  the  quantity 
of  heat  to  bo  taken  up  by  the  water  will  be  Q  --  r)2.  libs.  X 
1  X  l.'iS  ^  OJSI.S  units  of  beat.  Puppo-e  W  to  bo  the 
weight  of  stones  required;  the  speeilic  heat  of  stones  is 
about  .22.  and  at  a  rcl  beat  tlu-  tenipentture  of  the  stones 
may  bo  estimated  at  HlOl)'^  F.     The  quantity  of  heat  lost 


by  tho  stones  when  immersed  in  the  water,  if  both  arc 
brought  to  212°,  will  be  V  =  H'X,  22  X  (  H'liU°  -  212°j  = 
173.36  ;  and  since  this  quantity  of  heat  must  be  equal  to 
t  gained  by  the  water,  we  have   irx  173.:JG  =  U184.B. 


that  g 


,^„y_^-»  =  00.5  lbs. 

ir:!..'i6 


.'imilar  iijiplicatioiis  mi^lit  bo  ma<lc  for  liquiils  mixed  with 
liqiiiils.  for  tho  qimntity  of  heat  nbstrnclcii  from  gases  by 
contact  with  soliil?,  and  for  any  change  of  heal  of  a  sub- 
stance when  the  weight,  specific  heat,  and  change  of  tem- 
perature are  known. 

Ci.rflirlijnt  o/  Ej-pnmimi. — The  rate  af  expansion  of  a 
body  is  the  increase  of  volume  which  takes  place  for  equal 
increments  of  temperature,  the  volumes  being  referred  in 
each  ease  to  the  volume  of  the  same  body  at  a  standard 
temperature.  AVhen  a  body  exists  in  thi-  form  of  a  rod  or 
bar,  tlie  length  of  which  is  to  be  deteriuiiied  under  different 
degrees  of  heat,  the  increa.sc  of  length  is  called  the  linear 
expansion.  Tables  giving  coefficients  of  expansion  may  be 
found  in  nearly  all  works  on  heat. 

IJqur/'artlmi,  ili-lihi;!,!:!-  Fnnioit . — The  continuous  trans- 
fer of  heat  to  a  solid,  causing  a  continuous  rise  of  temper- 
ature and  expansion  of  volume,  produces  ultimately  a 
change  of  .aggregation  or  change  of  state  to  the  liquid  form, 
called  the  fusion,  melting,  or  liquefaction  of  the  substance. 
This  law  is  general  for  substances  which  do  not  change 
their  comjiosition  in  changing  their  state.  For  substances 
which  do  not  change  their  composition  the  following  phe- 
nomena occur:  (1)  "Each  substance  begins  to  melt  st  a 
certain  temperature,  which  is  constant  lor  the  same  sub- 
stance if  the  pressure  be  constant."  (2)  "  The  temperature 
of  the  solid  remains  at  this  constant  point  from  the  time 
when  fusion  commences  till  it  is  complete."  (.'!)  "If  a 
substance  expands  in  congelation,  its  melting-point  is  low- 
ered by  pressure:  but  if  a  substance  contracts  in  congeal- 
ing, its  melting-point  (or  point  of  congelation)  is  raised  by 
pressure."  The  laws  which  have  been  enunciated  arc  sub- 
ject to  certain  qualilicalions,  such  as  slow  process  of  cool- 
ing and  variations  of  external  pressure,  which  may  lower 
the  temperature  of  solidification,  but  under  the  same  con- 
ditiims  they  are  invariiible.  The  continuous  application 
of  heat  to  a  solid  at  its  melting-point  does  not  raise  its 
temperature  as  long  as  any  portion  remains  solid  ;  and, 
commonly,  the  abstraction  of  heat  from  a  liquid  at  its  point 
of  solidilieation  does  not  lower  its  temperature  as  long  as. 
any  portion  remains  liquid.  Tho  change  of  state  i.s  also 
usually  accompanied  by  a  sudden  change  of  volume,  i^nine 
substances,  however,  pass  from  the  solid  to  the  liquid  st;ite 
without  showing  a  definite  melting-point,  becoming  plastic 
betwi'cn  the«e  states.  Glass  and  iron  are  examples,  and 
instead  of  a  definite  melting-point  a  certain  interval  of 
temperature  is  required  for  the  change. 

L'llnil  Hint  nf  li'lii'tililij. — The  inerease  of  the  specific 
beat  of  a  solid  as  it  approaches  its  melting-point  njipears 
to  be  connected  with  the  inerease  of  the  eoenicicnl  of  ex- 
pansion, which  also  increases  simultaneously.  At  the  melt- 
ing-iiciint  the  whole  of  the  heat  ap]ilied  to  a  body  is  ap- 
]iarently  requireil  to  overcome  those  molecular  attractions 
which  keep  the  mr>leeules  in  the  stale  of  proximity  belong- 
ing to  the  solid  eondilion.  The  imrl-  id'  the  heat  a]iplieJ 
is  thus  absorbed  or  expended  without  proilueing  increased 
molecular  vibrations.  Heat  which  would  have  becomo 
sensible  heat  in  the  pure  solid   or  li(|Uid   disappears  or  is 

Iransronned  into  the  work  of  oven liug  liiese  moli'cular 

attractions,  and  is  said  to  become  Ininii.  The  latent  heals 
of  fusion  of  a  few  substances,  estimated  in  uniis  of  heat, 
have  been  determined  cxperiuienlally. 

The  total  change  of  volume  from  the  lowest  to  the  high- 
est temperature  eonsisleni  wilh  the  solid  or  liquid  eondi- 
lion of  any  subslance  is  very  small  compared  with  the  ac- 
tual volunie  of  the  body  which  undergoes  such  a  change, 
and  hence  tho  inlluence'of  the  external  pressure  upon  the 
bounding  surfaces  is  very  slight  during  the  change.  In 
other  words,  the  work  perfornieil  by  heiit  in  expanding 
liquids  and  soli<ls  may  be  reganleil  as  ehii-fly  expeudeil  in 
producing  change  of  temperature  and  change  of  nggrega- 
lion,  the  external  work  in  all  oriliuary  eases,  especially 
when  the  scdid  or  liqui.l  is  expose.l  only  to  almospherio 
jiressure.  being  so  small  lliat  it  may  be  ilisregarded.  In 
the  case  of  bodies  in  the  gaseous  condition,  however,  this 
is  difi'erent.  (laseous  bodies  cannot  exist  in  a  fixed  or  de- 
terminate voUune  oriliiwirily,  unless  they  are  enclosed  with- 
in bounding  surfaces  or  envelopi'S,  The  force  of  cohesion 
amiMig  the  particles  of  n  gas  no  longer  exists  as  in  the  soli<l 
and  liquid  slates,  nnil  the  heat-condition  of  a  perfect  gas 
consists  simply  in  tho  oscillation  of  tho  molecules  (which 
is  represented  by  tho  actmil  trmprrnturr  of  the  gas't,  and 

th ilward  pressure  orreptdlent  action  of  these  molecules, 

whifdi  must  i>e  resisted  by  tho  eu>'elope.  Tor  n  definite 
vnlume  of  a  jterfect  gas  thus  confined  there  are  ihii"  but 
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two  conditions  involved  in  changes  of  heat — the  tempera- 
ture and  the  pressure  which  it  exerts  against  the  bounding 
surfaces  of  the  envelope.  If  such  an  envelope  is  perfectly 
elastic,  and  heat  be  transferred  to  the  gas  (the  external 
pressure,  such  as  the  pressure  of  the  atmosphere,  remain- 
ing constant),  the  effi^ct  will  be  an  expansion  of  volume. 
This  expansion  will  be  much  greater  than  the  expansion 
of  liquids  nnd  solids  for  the  same  increase  of  heat. 

The  coefficient  of  expansion  or  increase  of  volume  of  the 
permanent  gases  under  such  circumstances,  for  an  increase 
of  temperature  of  1°  F.,  has  been  determined,  through  the 
well-known   experiments  of   Keguault  and   others,  to  be 

0.0020.35,  or  7;^:;-,  of  the  volume  of  the  gas  at  32°  F.,  and 
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for  1°  C,  0.00366,  or  —  of  the  volume  of  the  gas  at  0°  C. 
Thus  one  volume  of  a  perfect  gas  at  0°  C.  or  32°  F.  will 
become    1  +0.00366,  or  1  +  j;;;;^  volume  at  1°  C,  or   1  + 


1 
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0.002035,  or  1  +  --4-  volume  at  32°  4- 1°  F.     A  slight  dif- 

491 .4 
ference  in  the  coefficients  was  found  by  Regnault  for  the 
diffcrout  gases,  and  also  a  slight  ilifiference  at  different  ex- 
ternal pressures,  but  for  purposes  of  ordinary  calculation 
the  coefficients  of  ixW  permanent  gases  may  be  regarded  as 
the  same. 

"We  may  conceive,  however,  that  when  heat  is  trans- 
ferred to  a  gas  enclosed  within  an  envelope  (for  instance, 
within  a  cylinder  which  is  closed  at  one  end  by  a  movable 
piston ),  the  ro/((me  and  the  exiernal  pressure  lany  chsLUgQ 
simultaneously,  and  thus  the  three  quantities  which  deter- 
mine the  condition  of  the  gas — viz.  the  volume  r,  the  jircs- 
surc  /',  and  the  temperature  t — may  all  be  variable  quan- 
tities. The  relation  between  these  quantities  has  been 
found,  and  is  represented  by  what  is  well  known  as  the 
law  of  Mariottc  and  Gay-Lussac.  The  following  simjilo 
equation  is  the  mathematical  enunciation  of  this  law  : 
P  V=  Ilia  +  /)  or  P  V  =  It  T:  R  representing  a  constant 
for  any  particular  gas,  and  T  the  aljsoluto  temperature; 
in  which  P  is  the  external  pressure  upon  unit  of  surface, 
Fthe  volume  of  unit  of  weight,  R  a  constant  which  de- 
pends on  the  specific  gravity  or  density  of  the  gas  {the 
weight  of  this  unit  of  volume),  Tthe  temperature,  aud.l  the 
number  273,  Centigrade  degrees  being  employed,  and  459.4 
if  Fahrenheit  degrees  be  employed.  The  quantity  7*,  defined 
as  the  external  pressure  upon  a  unit  of  surface,  is  evidently 
also  the  outward  pressure  or  elastic  force  of  the  gas. 

It  i?  well  known,  from  common  observation,  that  many 
liquiiU,  such  as  water,  alcohol,  and  ether,  if  not  confined 
in  close  vessels,  become  transformed  into  a  condition  re- 
sembling the  gaseous  condition  at  ordinary  tem])eratures, 
and  disappear  ««*  U'luuhy  being  diffused  in  the  atmosphere 
as  vapors.  This  transformation  takes  place  in  nearly  all 
liquids  more  or  less  rapidly  at  ordinary  temjicratures, 
though  for  some  no  such  transformation  takes  place  at  very 
low  temperatures.  It  is  considered  probable,  however,  that 
this  (piiet  change  takes  place  in  all  liquids  above  certain 
fixed  temperatures.  Many  solids,  also — e.  q.  ice  and  cam- 
phor— pass  to  the  st.ate  of  vapor  without  passing  through 
the  intermediate  liquid  state,  under  certain  conditions.  If 
a  vf"ic'l  vessel  be  partly  filled  with  a  liquid,  the  space  above 
the  liquid  will  thus  ordinarily  become  filled  with  the  vapor 
of  the  liquid,  and  the  cUtatic  fort-e  of  the  vapor  will  depend 
on  the  nature  or  kind  of  liquid,  the  vohuiie  of  the  enclosed 
space,  and  the  tern fwra turf.  If  heat  be  applied  to  the 
liquid  in  this  condition,  the  formation  of  vapor  will  con- 
tinue, the  vapor  exerting  a  certain  additional  elastic  force 
depending  on  the  tprnpei-ature  alone,  as  long  as  there  re- 
mains any  liquid.  Evaporation  will  cease  when  the  appli- 
cation of  heat  is  suspended,  and,  if  the  liquid  be  cooled, 
condfiisadon  vfWl  occur:  so  that  the  relative  quantities  of 
liquid  and  vapor,  and  the  elastic  force  of  the  latter  in  a 
given  space  and  for  a  given  liquid,  are  dependent  on  the 
condition  of  heat  or  temperature  solely.  Similar  ]»henom- 
eua  will  follow  if  the  extent  of  the  enclosed  space  bo  en- 
larged or  contracted,  the  temperature  remainiuf/  the  earn*:. 
If  the  space  be  enlarged,  an  additional  quantity  of  the 
liquid  will  pass  into  the  state  of  vapor;  and  if  the  space 
be  contracted,  a  certain  amount  of  the  vapor  will  be  recon- 
verted into  liquid.  For  every  liquid  in  au  enclosed  space 
there  is  thus  a  certain  tension  or  elastic  force  depending  on 
the  temperature  {whatever  be  the  relative  volumes  of  the 
liquid  and  the  free  space  above  it)  which  is  the  greatest 
elastic  force  that  the  vapor  can  have  at  each  particular 
temperature.  If  the  vapor  be  compressed,  liquid  is  formed 
by  condensation,  1  if  the  space  be  enlarged,  or  the  ex- 
ternal pressure  w.  ich  confines  the  vapor  be  diminished, 
additional  vapor  will  be  formed,  and  the  elastic  force  will 
remain  thus  constant  for  each  constant  temperature.  A 
vapor  in  this  condition  in  presence  of  its  liquid  is  said  to 
bo  satttrattd. 


This  law  of  vapors — viz.  that  the  elastic  force  in  a  given 
volume  depends  solely  on  the  temperature — is  ap])roxi- 
mately  true  whether  the  space  in  which  the  vapor  is 
formed  be  vacuous,  or  whether  it  contain  air  or  any  other 
permanent  gas,  provided  that  the  liquid  exerts  no  solvent 
or  chemical  action  on  the  gas.  The  combined  elastic  forces 
or  the  resultant  pressure  ou  the  sides  of  the  vessel,  when  a 
permanent  gas  is  present  which  is  not  acted  upon  by  the 
liquid,  is  nearly  the  sum  of  the  elastic  force  of  the  gas  and 
the  maximum  tension  of  the  vapor  at  the  given  tempera- 
ture. It  was  found  by  Reguault,  in  experiments  on  this 
subject,  that  liquids  do  not  give  off  vapor  of  quite  so  great 
a  tension  in  a  space  occupied  by  a  permanent  gas  as  they 
do  in  a  vacuum,  and  that  the  difference  increases  as  the 
temperature  rises;  but  for  technical  ap]tlications  under  or- 
dinary temi>eratures  the  law  may  be  considered  true.  The 
only  difference  between  evaporation  in  a  vacuum  and  in  a 
space  occupied  by  a  gas  is,  that  the  formation  of  v.ipor 
takes  place  more  slowly  if  a  gas  be  present — a  fact  <.>f  great 
importance  in  the  economy  of  nature  connected  with  the 
evaporation  of  water  from  the  surface  of  the  earth. 

When  heat  is  continuously  apjtlied  to  a  liquid  in  a  closed 
vessel,  the  space  enclosed  remaining  constant,  the  temper- 
ature of  the  liquid  and  vapor  will  continually  increase  if 
there  be  no  dissipation  of  heat  through  the  sides  of  the 
vessel;  the  quantity  of  the  liquid  will  diminish  and  the 
pressure  will  increase,  the  vapor  remaining  saturated  as 
long  as  any  liquid  remains.  After  the  last  element  of 
liquid  shall  have  passed  to  the  state  of  vapor,  if  heat  be 
still  ajiplied  the  vajior  begins  to  assume  the  properties  of 
the  ]>ermanent  gases.  Under  this  condition,  if  the  temper- 
ature could  bo  indefinitely  raised,  or  the  volume  of  the 
space  indefinitely  increased,  under  a  constant  temperature, 
the  vapor  would  finally  arrive  at  a  state  corresponding  to 
that  of  perfect  gas,  and  would  then  follow  strictly  the  law 
of  Mariotte  and  Gay-Lussac  j  and  hence  it  may  be  said 
that  the  physical  properties  of  vajiors,  when  sufficiently 
expanded  or  at  sufficiently  high  tcnijieratures,  and  when 
they  are  not  in  contact  with  their  liquids,  are  identical  with 
those  of  perfect  gases. 

Complete  Vaporization. — The  temperature  at  which  the 
complete  evaporization  of  a  liquid  in  a  given  space  will 
occur  dejiends  on  the  relative  volumes  of  the  liquid  and  tho 
space  above  it.  With  alcohol,  the  empty  space  being  about 
equal  to  that  occupied  by  the  liquid,  complete  vaporization 
takes  place  at  about  400°  F.  In  the  case  of  water,  if  the 
space  occupied  by  the  water  be  about  one-fourth  of  tho 
whole  internal  volume  of  the  vessel,  the  liquid  will  be 
wholly  converted  into  vapor,  if  the  vessel  be  strong  enough 
to  resist  the  pressure,  at  about  6S0°  F.  {Cat/niard  de  la 
Tour).  The  elastic  force  of  the  vapors  of  mixed  lif^nidg, 
as  determined  by  Regnault,  is  the  sum  of  the  tensions  of 
the  two  vapors  taken  separately  if  the  liquids  have  no 
solvent  action  on  each  other.  With  water  and  ether  the 
tension  of  the  vapor  of  the  mixture  is  less  than  that  of  the 
sum  of  the  tensions  of  the  two  liquids  taken  separately, 
being  hardly  equal  to  that  of  ether  alone.  AVhcn  two 
liquids  dissolve  each  other  in  all  proportions — e.  g.  water 
and  alcohol — the  resultant  tension  is  intermediate  between 
the  tensions  of  the  separate  liquids. 

Boiling-points. — Jhc  bolHng-point  oi  a  liquid  is  an  ex- 
pression which  usually  refers  to  a  fixed  or  standard  pres- 
sure upon  the  exterior  surface,  the  pressure  of  the  atmo- 
sphere, and  it  indicates  the  temjierature  at  which  the  elastic 
force   of   the  vapor  is   equal    to    such    standard    pressure. 
Ebullition   is  a  phenomenon  which  takes  place  when  heat 
is  applied  to  the  lower  part  of  the  mass  of  a  liquid  which 
has  been  heated  to  the  boiling-point,  and  arises  from  the 
formation  of  bubbles  of  vapor  at  the  point  at  which  the 
heat  is  applied,  the  bubbles  rising  through  the  liquid  and 
escaping  at  the  free  surface.  The  formation  of  such  bubbles 
may  occur  before  the  whole  mass  of  the  liquid  has  been 
heated  to  the  boiling-point,  but  in  this  case  the  bubbles  are 
usually  condensed  before  they  reach  the  surface. 
i        "Boiling-point  due  to  the  pressure"  is  an  expression  some- 
j  times  employed  to  designate  the  temperature  corresponding 
'  to  the  pressure,  whether  that  temperature  be  above  or  below 
I  the  standard  temperature  for  which  the  boiling-points  of 
■  the  tables  are  determined.     The  boiling-point  of  a  liquid 
I  under  any  pressure  is,  properly  speaking,  the  lowest  tem- 
,  perature  at  which  ebullition  can  occur,  since  there  may  be 
'  circumstances  under  which  ebullition,  or  the  formation  of 
,  vapor,  does  not  take  place  until  the  liquid  has  been  heated 
many  degrees  above  its  tabulated  boiling-point.     If  the 
free  surface  of  a  liquid  be  covered  or  surrounded  by  another 
which  has  a  higher  boiling-point,  the  bubbles  of  vapor  of 
the  interior  liquid  having  no  escape,  this  liquid  may  at- 
tain a  temperature  higher  than  its  ordinary  boiling-point. 
I  The   boiling-points  of  liquids  are  also  influenced  by  tho 
I  nature  of  the  vessel.  Water  has  generally  a  higher  boiling- 
I  point  by  several  degrees,  under  atmospheric  pressure,  in 
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glass  vessels  than  in  irou  vessels.  Liquids  liuliliug  snli<l 
boiiies  iu  solution  generally  boil  ut  higher  temperatures 
thau  when  the  liquid  is  pure. 

Xebu/otta  or  vesicular  vapor  is  that  which  arises  from  the 
comlensiition  of  particles  o!"  a  vapor  iu  the  atmosphere  or 
in  its  own  vapor,  coustituling  eloml  ur  ini.sl.  If  heat  ho 
applied  to  vesicular  vapor,  the  eondeuse'l  globules  evap- 
orate and  tho  vapor  becomes  transi)areiit.  though  still 
saturated.  If  heat  bo  abstracted,  new  jtarticles  are  con- 
densed; the  globules  coalesce  and  fall  in  drops. 

Suptrkeated  Kff/jor.— Wlien  a  vapor  at  tho  point  of  sat- 
uration is  removed  from  contact  with  its  liquid  and  heated, 
it  is  said  to  be  anpfrhfutcd,  A  saturated  vapor  not  in  con- 
tact with  its  liquid  may  becomo  superheated  by  tho  enlarge- 
ment of  the  space  wliich  contains  it,  for  it  will  thou  admit 
of  compression  withoutcomlensation,  and  W'iil  h;ivo  a  pres- 
sure, at  the  same  temperature,  inferior  to  that  of  saturated 
vapor,  and  also  a  temperature  more  elevated  than  that  duo 
to  saturation  for  the  same  pressure. 

Sphfti-i>uhtl  Sttite. — It  is  a  matter  of  common  observation 
that  whi'U  water  is  sprinkled  upon  the  horizontal  flat  sur- 
fai-'c  of  a  hot  stove,  tho  drops  are  not  immediately  converted 
info  steam,  but  roll  about  on  the  heated  surface,  and  gradu- 
ally evaporate,  retaining  all  tho  time  tho  spherical  or 
spheroidal  (flattened  sphere)  form.  This  condition  is  not 
peculiar  to  water,  but  maybe  experimentally  demonstrated 
with  all  volatile  liquids,  and  is  usually  described  as  tho 
sphrroiiitil  Mtute.  It  arises  from  the  fact  that  tho  rapid 
formation  of  vapor  makes  a  layer  or  bed  of  vapor  on  which 
the  droji  rests,  ami  which  prevents  actual  contact  between 
the  drop  and  tho  surface.  Tho  phenomenon  may  occur 
also  whether  the  heated  surface  be  liquid  or  metallic,  tho 
condition  being  that  the  surface  shall  bo  heated  to  a  point 
considerably  above  tho  boiling-point  of  the  liquid  drop. 
Experiments  by  Boutigny  showed  that  the  lowrM  tempera- 
ture at  which  a  melallio  vessel  will  cause  tho  spheroidal 
8tate  is  2S'jo  F.  for  water,  27;J°  F.  for  alcohol,  and  141°  F. 
for  ether.  The  spheroidal  condition,  sometimes  called 
"  Loidenfro-'it's  phenomenon,"  illustrates  an  important  fact 
in  regard  to  the  transfer  of  heat  which  will  bo  treated  of 
subsequently.  It  shows  that  for  the  rapid  transfer  of  heat 
to  a  liquid  there  must  be  actual  liquid  ctmtact  with  tho 
heated  surface — tho  interposition  of  a  thin  lilm  of  gas  act- 
ing as  an  obstruction  to  tho  p:issiige  of  lieat. 

HiuniU  Vapor. — The  vapitr  of  water  which  is  usually 
employed  in  industrial  operations  usually  contains  par- 
ticles of  water  mechanically  suspended  in  the  vapor.  Tho 
steam  is  then  not  only  saturateil,  but  wet.  When  in  tho 
simple  condition  of  saturated  vapor  it  is  called  dri/  steam. 
Slvnm-ffan  is  a  term  appliecl  by  some  writers  to  superheated 
steam,  or  st^am  in  the  condition  of  a  perfect  gas. 

Ej-patigion  (//  Dry  Sattiratt'd  Sifun. — If  dry  saturated 
steam  be  encloscil  iu  a  vessel,  and  tho  volume  bo  euhirged 
by  extending  the  space  in  such  a  manner  that  tho  elastic 
force  of  the  steam  performs  no  tork,  the  steam  will  becomo 
superheated — i".  e.  its  temperature  will  be,  at  tho  end  of  tho 
expansion,  higher  than  that  due  to  the  boiling-point  cor- 
responding to  the  pressure,  and  it  will  renmin  transparent. 
If,  however,  the  expansion  takes  place  against  a  pressure, 
so  that  there  is  work  performed  by  the  elastic  force,  con- 
densation of  a  portion  of  the  steam  will  take  jdaee,  and  tho 
mass  of  steam  will  present  a  cloudy  appearance.  Tliis  fact 
was  first  determined  theoretically  by  Uankino  and  by 
Clausius,  and  exjierimentally  by  Ilim.  It  is  supposed  that 
no  heat  is  communicated  to,  or  abstracted  from,  tlio  vapor 
during  the  expansion.  This  condensation  tloes  not  take 
place  in  steam  sufl'n'iently  Huperhratid.  From  the  experi- 
nn-nts  of  Fairbairn  and  Tate  on  superheated  vapors  it  ap- 
])ears  that  for  an  interval  of  about  1M°  F.  above  the  tem- 
perature due  to  the  pressure  tho  ooeflieient  of  expansion  of 
a  superheated  vap<ir  is  greater  than  that  of  perfect  gases, 
but  above  this  temperature  the  relation  between  the  volume 
ami  pressure  follows  closely  the  law  of  Mariotto  and  (Jay- 
Lussic. 

Tho  elastic  force  of  saturated  vapors  may  be  illustrated 
experimentally  by  taking  several  liaromcter-tubes,  filling 
them  with  mercury,  anrl  inverting  them  in  a  trough  of 
mercury.  The  surface  of  tho  mercury  in  each  tube  will 
drop  about  six  inches,  leaving  a  viicu'ius  space  at  the  top 
of  the  tube.  If  now  a  sinal!  fpiantity  of  liquid  water  bo 
piissed  up  into  this  vacuous  space  in  om-  tulif,  alcohol  intt) 
another,  and  ether  into  another,  the  quantity  of  liqui^l 
being  more  than  can  be  eva|iorated  in  eoeh  space  at  ordi- 
nary temperatures,  it  will  be  found  that  a  portion  of  each 
liquid  will  l)e  instantly  evaporated,  anil  tin-  merrurial  col- 
umn will  be  clepressed  in  each  tube,  but  by  diflereut  amounts. 
If  each  tube  bo  now  heated  by  surr<iunding  it  with  warm 
water,  the  elastic  force  of  eacli  vapor  will  be  inerease<l,  tho 
nuTcury  will  descend  in  the  tubes,  and  will  finally  press 
tho  mercurial  column  ilown  to  the  level  of  the  reservoir. 
At  this  j)oint  it  is  evid<-nt  that  llie  elastio  f<jrcc  of  eacli 
Viir,.  ir.-    M 


vapor  is  etiual  to  that  of  the  atmosphei^,  or  I  atmosphere. 
liut  the  temperature  of  the  liquid  aud  vapor  in  each  tube 
will  be  difl'erent  from  that  in  the  olliers.  The  temperature 
of  the  watery  vapor  will  be  found  to  be  212"^  F.,  the  tem- 
perature of  the  alcohol  \~:i°,  and  the  temperature  of  the 
other  Uj°.  These  aro  tho  temperatures  at  which  the  elastic 
forces  of  these  vapors  are  equal,  respectively,  to  1  atmo- 
sphere. At  these  temperatures  tho  liquids  will  boil  under 
tno  atmospheric  pressure.  If  tho  temperatures  be  reduced 
below  these  points,  the  [iressure  remaining  the  same,  a  pitr- 
tion  of  the  vapor  in  each  tube  will  be  liquefied:  and.  the 
temperatures  remaining  the  same,  if  the  pressure  be  in- 
creased above  1  atmosphere,  a  portion  of  each  vapor  will 
become  liquefied.  Tho  tension  or  elastic  force  of  1  atmo- 
spliero  is  thus  the  nHtximnut  tmniim  which  the  saturaterl 
vapors  can  bear  at  the  temperatures  given  above.  If  the 
three  tubes  and  the  basin  of  mercury  could  be  enclosi-d  in 
a  chamber  in  which,  by  compression  of  the  air,  dilferent 
pressures  can  be  obtained  higher  than  1  atmosphere,  it 
would  bo  found  that,  for  each  of  the  substances  nameil.  tho 
tem])eralures  at  which  th(!  mcn.'ury  will  be  forced  down  to 
tho  level  of  the  reservoir  under  each  additional  atmosphere 
of  pressure  will  be  increased.  Tho  elastic  force  of  saturated 
vapors  is  thus  indvpnidcnt  of  the  vidnme  untl  proportimi  uf 
liquid  mixed  icith  the  vapor,  ttnd  depends  only  on  thv  1*tn- 
pernture. 

It  has  been  found  impossible  to  determine,  theoretiralli/, 
the  relation  which  the  tetujieratures  bear  to  the  pressures, 
and  reliance  is  placed  mainly  on  tho  celebrated  experiments 
of  Uegnault.  These  tables  show  that  no  simple  relation  ex- 
ists between  the  maximum  tension  and  the  temperature. 
DitTereut  empirical  formulas  have  been  proposed,  liowever, 
to  express  this  relation  with  certain  degrees  of  approxima- 
tion. 

Tho  effects  which  follow  the  transferring  of  heat  to  a 
body,  solid,  liquid,  or  gaseous,  have  been  described  by  em- 
ploying the  simple  algebraic  expression,  Q  E  =  W  -\-  It  -f  S. 
The  quantity  M'  represents  a  change  which  is  exhibited  by 
a  change  of  sensible  heat  or  change  of  temperature.  That 
part  of  tho  whole  heat  transferred  which  produces  tho  work 
H  and  tho  work  S  is  expen<lcd  in  producing  a  change  iu 
tiie  relative  positions  of  the  particles  aud  in  ixtirnnl  work; 
and  disappears  as  etnstble  heat — i.  c.  it  is  lutt  afterwar-ls 
contained  in  the  body  or  exhibited  iu  tho  body  as  heat. 
These  two  quantities  of  heat,  li  and  S,  become  fatnit.  Tho 
term  lattnt  hrat  is  a  technical  expression,  designating  a  . 
(juantity  of  heat  which  has  ajiparently  disappeared.  Imt 
which  reallv  has  been  employed  In  producing  changes  in 
the  borly,  in  the  form  of  work,  other  than  the  change  of 
velocity  of  molecular  motion  or  change  of  ttnipernture,  liy 
reversing  the  process  by  which  heat  is  thus  made  to  disap- 
pear, this  latent  In-at  may  be  reproduced. 

The  total  heat  necessary  to  transform  1  pound  of  water 
from  tho  litjuid  condition  at  tlio  melting-point  of  ice  to  tlio 
condition  of  saturated  vapor  or  steam  at  the  temperature  t 
is  called  the  total  h*-at  of  vaporization,  anil  represents  tho 
sum  of  tlie  heat  which  is  required  to  heat  the  water  from 
the  temperature  li"_'°  to  the  tem])eratnre  /,  and  the  hvnt  which 
disappears  as  latent  heat.  IJy  algebraic  symliols  this  t-um 
is  evidently  ex])ressed  as  follows:  Q  =  c  {t —  ^i'l"^)  +  L  ^ 
(f  ^  L;  r  being  the  mean  specific  heat  of  water  bctjveen  tho 
limits  of  temperalure.  and  i  tho  latent  heat  of  vaporization 
at  the  higher  temperature. 

The  results  of  Regnaulfs  ex])criments.  already  referred 
to,  led  him  to  the  discovery  that  thr  total  heat  of  the  vnpor 
of  water  from  the  temjieratnrc  of  m'ltin;/  ire  invreanea  at  a 
uniform  rate  an  thr  tt-mprritturr  rinen.  Itegnatilt's  formula 
by  which  this  law  is  e?q)resaed  is  as  follows:  (^  =  t*>(tt»..')  + 
O.'tO.)  ^  Q  being  the  total  heat  in  calorics,  aud  t  being  ex- 
pressed in  centigrade  degrees.  Tho  equivalent  Knglish 
formula  is  (>-I01il.7  I  (biiO.'i.  (^  -  .12°).  Tho  oxpres!*ion 
for  tho  total  heat  of  vai)ori/.ation  is  (^  ^  7  *  L,  from  which 
we  have  A—  Q  —  'l'  '^'"'^  is.  Ilie  latent  heat  of  vapori/.ation 
is  equal  to  tho  total  heat,  diminished  by  the  quantity  of 
heat  necenf*ary  to  raise  the  temperature  of  the  liquid  fmm 
the  melting-point  of  ice  to  the  final  temi»eraturo  of  evapo- 
ration. 

Density  of  Gasen  iind  K«p'>r«.— Tho  term  density  rcfora 
to  the  degree  of  n|qiroximation  of  the  particlcHof  u  body  lo 
each  other.  It  is  specific  when  it  refers  to  the  number  of 
I)artieles  )ir  ipianlity  i»f  matter  in  a  unit  of  volume  of  u 
given  substance,  this  unit  being  a  stanilanl  for  all  bodies. 
In  Kngtish  measures,  I  eubio  foot  is  the  standard  unit  uf 
volunie,  ami  the  weight  of  a  eubio  fool  i>f  a  siibfttancc  in 
any  enndition  is  the  Mprrijir  irriijht  id'  that  stibstaneo  iu  (hut 
condition.  It  is  usual  to  express  speeifie  weights  in  terms 
of  the  weight  uf  a  unit  of  volume  of  a  sliiiidar<l  substance, 
the  latter  weight  being  taken  as  unity.  Water  is  tho  gen- 
eral standard  for  Specific  weights,  but  tor  gasen  and  vapors 
air  i-i  iil-o  taken  as  a  standard,  the  weight  of  I  cubic  foot 
of  air  l-ein-^  unity.     The  following  tabk-  ;»howj<  the  rehilivo 
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densities  nt  ?>2°  F.  and  one  atmosphere  pressure  of  some 
of  the  gases  commonly  met  with  : 

Relfitire  Dcufn'tiea. 


Air 1.00000 

Nitrogen 0.07i;i7 

Hydrogen 0.00926 

Oxygen 1.10.-i63 

Carbonic  acid 1.52901 


Water 1.0000000 

Air 0.0012932 

Nitrogen 0.0012562 

Ilvdrogcn 0.0000896 

Oxygen O.0OU29S 

Carbonic  acid 0.0019774 

The  following  are  the  wdghfs  of  1  cubic  foot  of  each  of 
the  same  substances  in  pounds  avoirdupois  under  the  same 
conditions — viz.  at  32*^  F.  and  one  atmosphere  pressure — 
except  for  water,  which  is  taken  at  39.1°  F. : 

Wciffht  in  Pounds  Avoirdupois  of  1  cubic  foot. 

Water 62.425 

Air 0.08073 

Nitrogen 0.07860 

Hydrogen 0.00559 

Oxygen 0.0S926 

Carbonic  acid 0.12344 

Steam 0.0502 

The  density  of  a  perfect  gas  at  any  other  pressure  and 
temperature  may  be  found  from  the  law  of  M.ariotte  and 
Gay-Lussao,  P  V—  R  T,  by  substituting  for  Kthe  volume 

of  1  pound,  — .  and  for  R  its  value  for  the  gas  under  consid- 
eration. Fahrenheit's  scale  being  used  fur  T,  the  values  of 
R  are: 

Air /?=  53.35 

Nitrogen R  =  54.93 

Oxygen ^  =  48.26 

Superheated  steam R  =  S5.77 

The  specific  volume  of  a  gas  is  the  volume  of  unit  of 
weight.  In  English  measures  1  pound  avoirdnpoig  is  the 
unit  of  weight,  and  to  obtain  the  specific  volume  we  have 

V=  -T",  the  reciprocal  of  the  specific  weiyht.  Specific  vol- 
umes, or  volumes  of  1  pound  <f  each  of  the  nuhsfances  named, 
are  given  below  in  cubic  feet,  for  32°  F.  and  I  atmosphere : 

Air 12.3870 

Nitrogen 12.7226 

Hydrogen 178.8909 

Oxygen 11.2032 

Carbonic  acid 8.1011 

Steam,  at  212° 26.4210 

Steam  theoretically,  at  32° 19.9203 

Chemical  action,  when  accompanied  by  the  development 
of  light  and  heat,  is  usually  called  combustion,  Infiamma- 
tion  denotes  that  kind  of  combustion  in  which  the  products 
are  gaseous  and  flame  is  produced.  Ljuidun  is  simply  the 
incandescence  of  a  body  unattended  by  chemical  change. 
The  phenomena  of  heat  being  those  of  rapid  molecular 
motions,  the  heat  and  light  developed  by  combustion  must 
indicate  an  increased  molecular  movement  in  the  particles 
of  bodies,  when  combustion  takes  place,  proportional  to  the 
amount  or  force  of  the  chemical  attractions.  The  heat  of 
combustion  may  therefore  be  rationally  explained  by  say- 
ing that. intense  and  violent  increase  of  motion  in  the  par- 
ticles of  the  compound  is  produced  by  the  chemical  attrac- 
tions. Ordinary  combustion  consists  in  the  combination 
of  oxygen  with  various  substances,  the  temperature  re- 
quired being  different  for  different  substiinces.  and  varying 
for  the  same  substance  with  the  rapidity  of  the  combustion. 
Phosphorus  combines  slowly  with  oxygen  at  77°  F. :  char- 
coal burns  sloirlt/,  but  does  not  ignite  below  a  red-heat; 
sulphur  burns  in  air  at  550°.  But  most  elementary  sub- 
stances require  to  be  heated  to  redness  before  combustion 
in  oxygen  or  the  air  takes  place.  According  to  Peclet, 
solids  emit  light  or  become  dull  red  at  about  9.i0°  F.  Most 
substances  burn  with  great  rapidity  when  in  a  finely  divided 
state.  Fine  dust  of  many  substances  burns  in  this  manner 
with  a  rapidity  which  in  a  closed  space  may  give  rise  to 
sucli  a  degree  of  pressure  from  the  expansion  of  the  gases 
as  to  produce  phenomen.a  like  explosions.  A  single  spark 
may  thus  produce  instantaneous  combustion  in  a  space 
filled  with  fine  dust. 

Porous  substam-es  often  absorb  and  condense  air  within 
their  pores;  oxidation  begins,  accompanied  by  an  eleva- 
tion of  temperature,  which  accelerates  the  oxidation  until 
the  process  produces  spontaneous  combustion.  Charcoal- 
powder,  masses  of  tow,  cotton,  or  rags,  saturated  with  oil, 
sawdust  mixed  with  oil,  moist  hay,  and  other  substances  in 
similar  conditions,  have  thus  been  known  to  burst  into 
flame.  Wood  does  not  take  fire  in  oxygen  gas,  according 
to  Th^nard,  at  temperatures  below  about  600°  F.,  but  if  it 
be  long  exposed  to  a  high  temperature,  even  longer  than 
this,  in  air,  it  may  become  partially  charred,  and  rendered 
so  inflammable  as  to  favor  the  conditions  of  spontaneous 


combustion.  Under  such  conditions  a  single  spark  or  acci- 
dental exposure  of  the  substance  to  a  higher  degree  of  heat 
may  cause  it  to  take  fire. 

Ordinary  combustion  is  accompanied  usually  by  incan- 
descence and  flame.  If  a  solid  burns  without  flame,  the 
heat  evolved  at  the  surface  of  contact  of  the  air  and  the 
solid  causes  an  elevation  of  temperature  of  the  residual 
solid  particles,  which  gives  rise  to  a  glow  or  incandescence, 
the  color  and  intensity  of  the  light  being  dependent  on  the 
temperature.  Dull  red  indicates  the  lowest  temperature  at 
which  light  appears,  and  dazzling  white  the  highest  degrees 
of  beat :  between  these  extremes  the  light  passes  from  dull 
red  or  cherry  red  to  bright  red.  dull  white,  then  to  yellow- 
ish, and  finally  to  a  bluish  white,  and  a  full  or  dazzling 
white.  If  the  combustible  is  gaseous,  the  combination 
with  oxygen  may  be  instantaneous,  producing  by  the  vio- 
lent concussion  of  the  air  an  ex[ilosion;  or  it  may  be 
gradual.  In  order  that  the  phenomenon  of  explosion  may 
take  place,  the  combustible  gas  must  be  mixed  uniformly 
with  air  or  oxygen  in  the  proper  proportions,  and  then 
heated  to  the  burning-point.  A  similar  effect  takes  place 
when  a  solid  combustible,  such  as  sulphur  or  charcoal,  is 
mixed  with  a  nitrate  or  other  solid  which  gives  up  its 
oxygen  readily.  In  both  cases  it  is  only  necessary  that 
the  temperature  be  raised  to  ignition  at  one  point  by  fric- 
tion, percussion,  or  the  contact  of  a  hot  body,  the  action 
being  then  propagated  instantaneously  throughout  the 
whole  mass.  When  the  combustion  is  gradual,  the  contact 
of  the  combustible  gas  with  oxygen  or  the  air  takes  place 
usually  at  the  bounding  surface  of  the  gas ;  as,  for  instance, 
when  a  jet  of  gas  issues  from  an  orifice  or  when  a  column 
of  gas  rises  from  the  wick  of  a  candle.  The  inner  mass  of 
the  combustible  gas  docs  not  ignite  at  first,  and  the  ignited 
surface  assumes  the  form  of  a  hollow  cylinder  or  cone.  The 
brightness  and  color  of  such  a  flame  depend  not  only  on 
the  degree  of  temperatxirc,  but  upon  the  presence  of  solid 
incandescent  particles  in  the  flame.  These  solid  particles 
arise  sometimes  from  the  compound  produced  by  the  com- 
bination, but  in  ordinary  forms  of  combustion  of  fuel  they 
are  particles  of  carbon.  Hydrogen  gas,  carbonic  oxide, 
alcohol,  and  sometimes  coal-gas,  burn  thus  with  a  dull 
flame.  A  bright  flame  is  produced  by  compounds  which 
contain  carbon,  from  which  a  portion  of  the  carbon  becomes 
separated  by  the  heat  produced,  the  separated  particles 
being  first  heated  to  incandescence,  and  afterwards  burned 
by  contact  with  the  air.  If  the  quantity  of  air  supplied  be 
not  sufficient,  these  solid  particles  may  become  cooled  and 
form  soot.  The  visible  part  of  smoke  is  this  soot  cooled 
below  red  heat.  Marsh-gas,  olefiant  gas,  ether,  volatile 
oils,  resins,  fats,  etc.,  when  burned,  give  off  carbon  in  this 
manner,  and  may  form  bright  flames,  or  produce,  if  the 
separated  particles  are  not  all  burned,  soot  or  smoke.     A 

purclif  gneeona  aubstnnrr  does  not  berome  luminous  at  any 
degree  of  temjicratnre,  however  high,  luminosity  being  caused 
by  particles  of  incandescent  sidids  in  the  gas. 

The  combustible  ingredients  of  ordinary  fuel,  and  of  the 
liquids  and  gases  usually  employed  for  the  generation  of 
heat,  are  carbon  and  hydrogen.  These  substances  combine 
readily  with  oxygen,  the  former  producing  by  the  combi- 
nation carbonic  acid  or  carbonic  oxide,  and  the  latter  water. 
The  oxygen  required  is  usually  supplied  by  the  atmosphere, 
which  contains  about  one-fifth  of  its  weight  of  this  sub- 
stance. 

As  a  general  rule,  all  chemical  combinations  produce  heat, 
while  chemical  decompositions  cause  a  disappearance  of 
heat.  In  the  combination  of  two  simple  isolated  elements 
heat  is  evolved  only,  but  where  the  combination  is  effected 
through  the  simultaneous  decomposition  of  compound  sub- 
stances, the  heat  evolved  is  the  resultant  of  that  which  is 
produced  by  the  combination  of  the  combustible  elements 
and  that  which  disappears  through  the  decompositions!  In 
compounds  containing  oxygen  and  hydrogen  in  the  proper 
proportions  to  form  water,  the  surplus  hydrogen  only  con- 
tributes to  the  development  of  heat  when  combustion  takes 
place. 

An  important  consequence  of  the  dynamic  law  of  heat, 
and  one  which  has  been  experimentally  verified,  is,  that 
all  chemical  changes  are  accompanied  by  corresponding 
changes  of  heat.  Chemical  action  and  heat  are  mutually 
convertible  ,-  and  although  the  quantity  of  heat  evolved  or 
annihilated  in  any  chemical  change  can  only  be  experi- 
mentally determined,  yet  it  has  been  established  that  the 
combination  of  any  two  bodies,  chemically,  is  attended  by 
the  evolution  of  a  quantity  nf  hrat  equal  to  that  which  dis- 
appears in  their  separation.  The  quantities  of  heat  evolved 
or  disengaged  in  chemical  combinations  are  found  experi- 
mentally by  means  of  calorimeters.  These  measures  of 
heat  are  employed  in  various  forms,  and  operate,  generally, 
in  such  a  manner  as  to  exhibit  the  effects  of  the  heat  evolved 
in  acting  on  a  given  substance,  such  as  the  melting  of  ice 
or  the  raising  of  the  temjierature  of  a  given  quantity  of 
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water,  the  quantities  of  heat  being  thus  indirectly  measured 
by  being  transferred  to  acme  body  in  which  these  effects 
can  bo  eslimalcd  in  units  of  heal.  In  this  manner  the  heat 
evolved  in  the  combination  of  both  simjile  and  compound 
bodies  has  been  determined  by  many  observers,  especial 
authority  being  given  to  those  of  Kavre  and  Silbcrraan. 
In  the  eiiemical  changes  which  compound  bodies  undergo 
it  mav  be  stated  as  a  general  law  that  tlie  boat  which 
appears  or  disappears  is  the  resultant  of  the  action  of  the 
simple  elements ;  and  where  a  compoun<l  consists  of  cum- 
6ii»(ifi'c  elements  only,  like  carbnu  and  hyilrogen,  f/ic  A.n( 
dl'i-ii:/nijcd  it  the  sum  vf  Ihr  yii<r)i(i'(iV»  «/  hrnt  diHcnrj<i<jcd 
bi/  tlie  rumhuilinn  of  the  rUmrnlf  tepanttihl.  This  law, 
though  not  indisputably  established,  is  considered  sufli- 
oiently  e.\act  for  all  ordinary  purposes.  The  tempvrn- 
titre  at  which  bodies  combine,  although  affecting  the  rapid- 
ity or  energy  of  chemical  action,  does  not  affect  the  total 
quantities  of  heat  involved  in  the  change. 

rhe  iraiu/cr  of  heal  from  a  heated  body  to  one  that  is  at 
a  lower  temperature  consists,  according  to  the  dynamic 
theory  of  heat,  in  the  loss  of  living  force,  duo  to  heat- 
motion,  in  the  hotter  body,  and  an  cciuivalent  gain  of  living 
force  in  the  colder  body.  Wlien  the  two  bodies  are  quito 
distinct,  or  separated,  and  do  not  form  part  of  one  aud  tho  j 
same  bodv.  this  transfer  takes  place  generally,  as  has  been 
stated,  through  the  intervening  ethereal  medium  by  the 
process  of  radiation.  Through  this  medium  there  is  a 
tendency  to  equilibrium  of  temperature  or  of  living  force, 
the  relative  exchange  of  heat  being  inversely  propor- 
tional to  the  masses  of  tho  bodies.  It  is  probable  that 
the  transfer  of  heat  between  two  bodies  is  always  thus  ao- 
coniplishcd  by  radlnlinii,  although,  technically,  a  distinc- 
tion ie  made  between  tho  transfer  at  appreciable  distances, 
or  radiutinn,  and  the  transfer  by  actual  contuel  of  the  two 
bodies.  Heat  may  be  transferred  practically  also  by  the 
actual  change  of  position  of  the  body  in  which  it  exists. 
In  this  mode  of  transfer,  which  is  called  ninvcilinn  or  car- 
rving,  the  transfer  is  a  mechanical  one,  and  is  not  in  any 
way  connected  with  the  change  of  heat  in  the  body  carried. 
Although  this  mode  of  transferring  heat  is  of  great  im- 
portance in  the  arts,  and  especially  in  connection  with  the 
generation  of  steam,  involving  as  it  does  the  question  of 
circulation  of  healed  fluids,  yet  after  tho  convection  of  heat 
by  tho  transfer  of  the  body  in  which  it  exists,  whether  that 
body  be  solid,  liquid,  or  gaseous,  there  still  must  take  place 
thetransfcr  from  the  heated  body  to  another,  by  the  pro- 
cess of  radiation  or  contact,  before  the  heat  can  bo  utilized 
n»  halt.  Thus,  a  heated  gas  or  liquid  may  lie  carried 
through  pipes,  or  may  bo  mingled  mechanically  with  other 
gases^jr  liquids  for  the  purpose  of  conveying  heat,  but  tho 
final  process  by  which  that  heat  is  actually  tr.ansferrcd 
from  the  heated  gas  or  liquid  to  another  body,  "«  heni,  must 
depend  on  tho  dynamic  laws  of  heat.  In  adopting,  thero- 
foro,  the  usual  designations  of  the  modes  by  which  heat 
is  transferred — viz.  radiation,  contact,  convection — it  ia 
to  be  understood  that  Iho  latter  is  a  mcclianical  mode,  an(l 
need  be  discussed  only  in  eonueotion  with  the  carrying  of 
hollies  to  the  places  or  points  at  which  it  is  desirable  or 
necessary  for  them  to  impart  their  beat  to  other  bodies. 

The  exjierimenls  of  .Melloni  are  usually  ((U<iled  as  giving 
the  first  direct  proofs  that  radiant  heat  like  light  consists 
in  vibrations  of  the  ethereal  medium.  It  is  now  a  matter 
of  almost  universal  jiopular  knowledge  that  the  white  light 
of  the  sun  is  composetl  of  rays  of  various  colors,  whicll  may 
be  produced  at  will  by  uieans  of  a  prism.  The  rays  are  de- 
viated in  the  well-known  order  from  red  to  violet,  the  num- 
ber of  vibrations  for  the  reil  rays  being  -IXl  billions  per  sec- 
onil,  and  for  the  violet  701  billions.  The  greatest  intensity 
of  light,  according  to  Fraunhofer,  is  in  the  yellow,  anil  the 
least  in  the  violet.  This  spectrum  is  also  a  hntt  Hpertrum, 
the  heat  spectrum  extending  over  about  four  times  the  space 
occupied  by  tho  visible  spectrum.  In  the  heat  spectrum  tho 
maximum  of  heating  effect  lies  beyonil  tho  red,  on  the  ob- 
scure part  of  the  sped  rum.  The  greatest  calorific  effect  is 
thus  produced  by  rays  for  which  the  i-thereiil  vibrations 
present  waves  of  greater  length  anil  greater  duration  than 
those  of  tho  red  rays  of  tho  light  spectrum.  The  heat-rays 
biyond  tho  violet,  although  not  visible,  are  known  to  in- 
lluence  chemical  action,  in  certain  bodies,  in  a  remarkable 
manner.  While  the  light  spei-lniin  is  thus  only  a  part  of 
the  total  spectrum,  the  invisible  rays  possess  tin'  same  gen- 
eral properties  as  the  light  rays,  and  it  appears  that  tho 
ethereal  vibrations  affect  the  eye  only  between  certain  lim- 
its. A  heated  particle  of  a  substance  comniuiiiciites  vibra- 
tions to  tho  ethereal  medium  whelher  the  particle  be  sur- 
rounded by  air  or  whether  il  be  in  a  vacuum.  In  rirdinary 
language,  the  particle  sends  i'ii/«  of  heat  in  every  ilirec- 
tion  :  these  ravs  or  waves  proceed  indefinitely,  withottt 
change  in  strength  or  charactiT,  and  with  the  same  ve- 
locity as  lieht,  until  they  arc  inlerci-pliil  by  s.ime  body  in 
the  path--  of  the  ray.      If  such  a  particle  be  ii  ,;,,J.r,de  on 


tho  surface  of  a  body,  it  is  cvideut  that  it  will  send  off  ray« 
of  heat  in  every  direction  not  intercepted  by  tho  body  it- 
self. 

It  is  a  common  error  to  sappose  that  tho  intensity  of  a 
ray  of  heat  diminishes  as  tho  distance  between  the  body 
emitting  and  the  body  receiving  tho  heat  increases—/,  e. 
inverselv  as  the  square  of  the  distance.  The  law  of  the  in- 
verse squares  of  the  distance  is  rather  a  geometrical  than  a 
physical  law,  and  refers  to  tho  action  of  one  body  on  another. 
whether  the  question  be  one  of  heat  or  gravitation.  A  body 
or  collection  of  molecules  possessing  a  certain  amount  of 
living  force,  duo  to  heat,  imparts  this  energy  to  the  ethe- 
real medium  in  all  directions,  and  the  quantity  of  energy 
Intereepted  by  another  body  will  depend  on  the  distance 
between  tho  two  bodies— the  quantity  thus  intercepted  by 
the  tnme  liodi/  at  different  ,/i'«(,.ii.-. «  being  inversely  propor- 
tional to  tho  squares  of  the  distances. 

Tho  inclination  of  the  surface  which  intercepts  radiant 
heat  determines,  for  similar  reasons,  the  quantity  of  ra- 
diant heat  received.  Even  if  the  rays  bo  supposed  paral- 
lel, as  in  tho  case  of  tho  radiant  heat  of  the  sun,  it  is  ap- 
parent that  all  the  heat  conveyed  by  a  beam  of  rays  may 
be  represented  by  tho  .section  of  the  beam  perpendicular 
to  its  direction.  If  tho  beam  falls  upon  a  surface  inclined 
to  its  direction,  the  amiuint  of  surface  over  which  the  beam 
will  be  distributed  will  be  greater  as  the  inclination  of  the 
surface  is  greater.  If  the  surface  be  plane,  when  it  be- 
comes parallel  to  the  axis  of  the  beam,  it  will  receive  no 
heat.  Hence  in  estimating  the  intensity  of  radiant  heat 
by  units  of  surface,  the  inclination  of  tho  receiving  and 
absorbing  surfaces  must  be  considered.  The  regions  of 
tho  earth's  surface  near  the  ]pobs.  from  their  approach  to 
parallelism  with  tho  dir^'ctiou  of  the  sun's  beams,  receive 
less  heat  on  each  squa.'O  mile  of  surface  than  is  received 
by  a  square  mile  at  the  tropics. 

Attempts  have  been  made  to  determine  the  quantity  of 
heat  iu  units  of  heat  emitted  by  any  given  surface  at  a 
given  temperature,  sujiposing  the  temperature  of  the  ab- 
sorbing surfaces  to  remain  at  constant  temperature.  M.M. 
Dulong  and  Petit,  whoso  researches  in  this  and  other 
branches  of  physics  aro  universally  known,  made  numerous 
exiieriments  on  this  subject,  which  resulted  iu  the  dcter- 
minatiou  of  certain  general  laws.  The  experiments  were 
made  to  determine  the  rate  of  cooling  of  bodies  in  an  en- 
closed space,  tho  space  being  filled  with  different  gases,  and 
the  enclosure  being  maintained  at  constant  temperature. 
Tho  results  were  enunciated  as  follows:  (11"  The  cooling  of 
a  body  results  from  radiation  and  from  contact  of  the  fluid  or 
gas  which  surrounds  it.  (2)  The  rate  of  cooling,  from  radi- 
ation alone,  is  the  same  for  all  bodies  at  the  same  temperature, 
but  its  absolute  value  depends  on  the  nature  of  the  surfaces." 
It  isrcprescntedby  the  following  formula:  Q=  Ca  (.r^'— 1), 
iu  which  (J  represents  the  number  of  I''icnch  units  of  heat 
emitted  by  one  unit  of  surface  in  a  unit  of  time  :  C,  a  con- 
stant depending  on  the  nature  of  the  surface  of  the  radiant 
body;  «,  the  number  1.11(177  ;  (.the  temperature  of  the 
enclosure  or  absorbent;  and  ('  the  esectm  of  tempt  ralitre  of 
the  radiating  body  over  the  absorbing  body  in  degrees 
centigrade.  (.'I  I  "The  rate  ofeooling  by  eoiiiuel  of  a  fluid 
surrounding  tho  heated  body  is  also  the  same  for  all  heated 
bodies,  but  its  absolute  value  does  not  depend  on  the  iialure 
uf  the  surface,  and  depends  only  on  the  form  of  the  heated 
body." 

I'"or  air  under  ordinary  atmospheric  pressure  the  law  of 
cooling  bv  contact  is  exjiressed  by  the  formula  Q=  f  ".('•»■', 
in  wlii-h"y  represents  the  quantity  of  heat  in  calorics  ah- 
straclcd  from  one  unit  of  surface  by  the  air  iu  a  unit  of 
time  :  C"  a  constant  depending  on  the  f.irm  of  the  surfaci  ; 
and  t  the  excess  of  temperature  of  the  body  over  that  of  tho 
air  surroinuling  it. 

The  relaiire  radiating  powers  of  different  eurfaces  at 
1K0°  F.,  as  determineil  by  Leslie,  arc  represented  approxi- 
mately in  tho  following  table 
Lampblack  Itl" 


Paper »S 

Resin 00 

Pealing-wax 05 

rrown-glasa 0** 

India-ink •'^'^ 

loo «■'> 

Ked  lead ("O 


Mica «n 

(iraphile 75 

Tarnished  lead ib 

Mercurv 20 

Polished  lead 19 

Polished  iron I."* 

Tin  phile 12 

Cold,  silver,  copper 1'2 


It  is  staled  bv  .Magnus  that  the  greater  or  lesser  density  of 
tho  surface  has  n.i  iiillueiu'o  on  radiation  from  the  surface. 
Plnlinuin  which  has  been  strongly  hammered  posfrsses  the 
same  emissive  power  as  plalinum  canrully  nnuealed.  ItuI 
the  same  snrfai-c  roiighemd  with  emcry-pii|ier  has  itseniis 
sivo  power  greally  increased.  As  far  as  quantities  of  heal 
are  concerned,  it  is  doubtful  whether  anything  further  than 
auch  rei!n(ieii  dolerniinalions  can,  in   Iho  present  alalo  of 
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knowledge,  be  depended  on.  the  actual  or  absolute  quan- 
tities for  different  temperatures  being  still  uncertain.  The 
radiating  powers  of  different  bodies  or  different  surfaces 
represent  also  their  absorptive  powers,  and,  as  has  been 
already  stated,  radiant  heat  dues  not  affect  the  eye,  or 
solids  do  not  become  luminous,  until  the  temi)erature reaches 
about  950°  F. 

The  radiation  and  absorption  of  gases,  according  to  Prof. 
Tyndall,  ]irescnt  very  peculiar  laws,  and  our  knowledge  of 
the  action  of  gaseous  bodies  on  radiant  heat  is  still  very 
slight.  It  ha.s  been  demonstrated  experimentally  by  Prof. 
Tyndall  that  a  ray  or  beam  of  heat  is  wholly  or  almost 
wholly  transmitted  through  moderate  distances  in  air, 
oxygen,  hydrogen,  and  nitrogen;  and,  conversely,  no  radi- 
ation takes  place  from  the  heated  ]tarticles  of  these  gases. 
The  only  mode,  therefore,  by  which  heat  can  be  imparted 
to  these  gases,  or  l^y  which  they  can  impart  heat  to  other 
bodies,  is  by  actual  contact.  Some  other  gases  possess  re- 
markable powers  in  absorbing  or  intercepting  o?a/7i-  radiant 
heat.  The  absorption  of  radiant  heat  by  vapor  of  water 
diffused  in  air,  under  circumstances  of  average  humidity, 
was  shown  by  Prof.  Tyndall  to  be  seventy  times  greater 
than  the  absorption  by  dry  air.  As  the  quantity  of  watery 
vapor  was  increased,  the  amount  of  heat  absorbed  was  in- 
creased. 

Conduction  of  heat  refers  to  the  transmission  of  heat 
from  one  part  of  a  continuous  and  homogeneous  body  to 
another  ])art  of  the  same  i>ody.  When  a  body  is  heated  at 
one  point,  the  heat  is  transmitted  with  greater  or  less 
rapidity  throughout  the  whole  mass,  depending  on  the 
nature  of  the  body  and  the  differences  of  temperature  of 
the  heated  part  and  other  parts  of  the  body.  If  the  body 
is  terminated  by  two  parallel  surfaces  which  are  each  kept 
at  a  constant  temperature,  tliere  will  be  a  flow  of  heat,  so 
to  speak,  at  a  constant  rate  from  the  hotter  surface  to  the 
other  by  conduction.  The  law  of  conciuction  under  these 
circumstances  is,  that  the  quantity  transmitted  for  a  unit 
of  area  perpendicular  to  the  direction  of  transmission,  and 
per  unit  of  time,  is  directly  proportional  to  the  difference 
of  temperatures  of  the  parallel  surfaces,  and  inversely  pro- 
portional to  the  thickness  or  distance  which  separates  the 
two  surfaces.  If  ^i  and  t  represent  the  temperatures  of  the 
two  surfaces,  and  c  the  distance  separating  them,  the  quan- 
tity of  heat  transmitted  will  be  represented  algebraically 

by  the  formula  Q=  — -.     The  coefficient  c  depends 

on  the  nature  of  the  body.  "When  the  quantities  of  heat 
thus  transmitted  for  different  bodies  across  an  interval  1 
unit  of  length  in  thickness,  and  for  1  unit  of  area  and  time, 
are  determined,  these  quantities  of  heat  represent  the  rr/ti- 
five  eonduetibilities  of  the  substances,  and  the  numbers 
thus  found,  when  referred  to  1  as  a  standard,  may  bo  called 
the  cniufitrflritiea  of  tlie  different  substances. 

The  relative  conductivities  of  metals,  determined  by  ex- 
periments on  bars  of  a  given  cross-section,  the  transmission 
of  heat  being  determined  by  thermometers  placed  at  differ- 
ent distances  in  holes  drilled  in  the  bars,  have  been  deter- 
mined liy  different  investigators.  The  following  table  of 
conductivities,  from  experiments  made  by  MM.  Wiede- 
mann and  Franz,  the  temperatures  along  the  bars  being  de- 
termined by  a  thermo-electric  arrangement,  is  given  by 
Balfour  Stewart: 

Relative  Condncticities, 

Name  ()r  metal.  In  air.  In  vacuo. 

t>ilver 100.  100. 

Copper 7'''j.Q  74.8 

Gold 53.2  54.S 

Brass 23.6  24. 

Tin 14.5  15.4 

Iron 11.9  10.1 

Steel 11.6  10.3 

Lead S.5  7.9 

Platinum S.4  7.4. 

Palladium 6.3  7.3 

Bismuth l.S 

The  conducting  power  of  liquids  is  greater  at  high  tem- 
peratures than  at  low  temperatures.  And  when  there  is  no 
convection  of  heat  in  liquids,  by  which  heated  particles  are 
carried  from  one  point  to  another,  the  conducting  power  of 
liquids  is  very  small,  the  conducting  power  of  water  being, 
according  to  Depretz,  only  about  yj^jth  that  of  copper. 

Cundnctifin  hi/  Gasea. — Gases  possess  such  a  feeble  power 
of  conduction  that  they  have  been  regarded  as  having  no 
conducting  power.  Experiments  by  Magnus  and  theoretical 
deductions  by  Clausius.  however,  demonstrate  that  there  is 
a  slight  power  of  conduction  in  perfect  gases.  Clausius 
estimates  the  conducting  power  of  air  to  be  about  x^o^^ 
that  of  lead. 

The  calorific  intenstfi/  of  combustion,  or  degree  of  temper- 
ature of  the  products  of  combustion,  and  of  the  solid  incan- 


descent combustible,  seems  to  depend  on  the  rapidity  of 
combustion,  rather  than  the  quantity  of  heat  evolved. 
Nearly  all  writers  on  the  subject  have  given  a  method  for 
finding  what  may  be  called  the  theoretical  temperature  of 
combustion,  by  supposing  that  all  the  heat  evolved  is  con- 
tained in  tile  gaseous  jiroducts,  and  calculating  the  temper- 
ature by  means  of  the  specific  heats  and  the  weights  of  the 
products  of  combustion  and  the  heat  evolved.  Making  use 
of  formulas  corresponding  to  that  which  has  already  been 
given,  Q=]V.  C.  t  •,  Q  representing,  in  units  of  heat,  the 
heat  evolved;  W  the  weight;  C  the  specific  heat  of  the 
gaseous  products  of  combustiou ;  and  (  the  number  of  de- 
grees rise  of  temperature.     From  this  formula  we  have 

Q 
t=  " — rn".    Such  determinations,  however,  have  but  little 
CxW  '  ' 

practical  value  for  solid  combustibles,  because  the  residual 

incandescent  solid  gives   off  rapidly,  by   radiation,  heat 

which  does  not  pass  off  with  the  gases. 

The  quantity  of  heat  radiated  from  an  incandescent  com- 
bustible depends  not  only  on  the  temperature  of  the  com- 
bustible, but  also  on  the  temperature  of  the  absorbent  and 
the  nature  of  the  surfaces.  On  this  account  there  does  not 
appear  to  bo  sufficient  ground  for  asceftaining  the  temper- 
atures of  furnaces  or  of  the  escaping  gases  by  this  process. 
It  is  well  known  from  common  observation  that  the  temper- 
ature in  ordinary  furnaces  is  greatly  increased  by  a  more 
rapid  supply  of  air;  so  that  the  quantity  of  heat  evolved 
in  a  given  time,  and  tlie  temperature,  are  thus  increased. 
Chemical  action  is  promoted  by  high  temperatures,  and  the 
conditions  for  increase  of  temperature,  increase  of  heat 
evolved  in  a  given  time,  and  rapidity  of  chemical  action, 
are  coincident. 

Among  the  most  im])ortaut  of  the  applications  of  the  dy- 
namic theory  of  heat  in  the  physical  sciences  may  be  men- 
tioned its  applications  to  the  constitution  of  bodies,  to  elec- 
trical phenomena,  to  chemistry,  to  physiology,  to  astronomy, 
and  to  geology.  All  of  these  sciences  have  felt  the  influence 
of  the  science  of  thermodynamics  in  a  remarkable  degree, 
the  investigations  of  tlio  present  day  in  regard  to  heat  being 
largely  devoted  to  the  development  of  these  applications. 
In  the  practical  sciences  its  applications  to  the  theory  of 
heat-engines  is  perhaps  the  most  im]>ortant;  and  these  ap- 
plications will  be  given  in  the  articles  Steam-engine  and 
Thermodynamics,  to  which  the  reader  is  referred. 

W.    P.   TltOWBftlDGE. 

Heathy  or  Ileath'er  [Ger.  ffeidi-].  small  shrubs  of 
the  order  Ericacen?,  found  mostly  in  the  Old  AVorld.  The 
comm»m  ling  or  heather  of  Europe  ( Culhtna  vulgaris) 
grows  also  very  sparingly  in  parts  of  New  England  and 
in  Newfoundland.  It  is  the  only  true  heath  known 
in  America.  In  Europe  it  covers  great  tracts  of  waste 
land.  Its  spikes  of  rosy  flowers  are  well  known.  It  af- 
fords valuable  bee-pasture.  Its  tops  are  used  for  oven- 
fuel,  brooms,  thatch,  etc.,  and  locally  are  brewed  with  ale 
and  used  for  tanning  leather.  It  is  the  only  species  of  the 
genus.  Most  of  the  heaths  are  of  the  great  genus  Erimj 
nearly  500  species  of  which  are  known.  A  few  of  these 
are  small  trees.  Most  of  the  heaths  are  South  African ; 
none  except  Cnlluna  are  American  ;  none  are  South  Amer- 
ican or  Australian.  Of  the  genus  Erim.  seven  S])eeies  are 
British,  but  only  two  are  very  common,  E.  tetrulix  and 
cinerea,  the  beautiful  flowers  of  which  are  known  to  litera- 
ture as  heather-bells.  A  very  large  proportion  of  the  heaths 
are  richly  beautiful  when  in  flower.  They  are  not  much 
cultivated  in  the  V.  S..  for  the  rearing  of  them  in  our  cli- 
mate is  peculiarly  difficult.  They  are  best  raised  in  special 
structures  called  heath-houses. 

Heath,  tp.  and  post-v.  of  Franklin  co..  Mass.  It  has 
3  churches  and  some  manufactures  of  lumber.     Poj).  613. 

Heath,  tp.  of  Allegan  co.,  Mich.     Pop.  1000. 

Heath,  tp.  of  Jefferson  co.,  Pa.     Pop.  247. 

Heath  (Asa),  b.  at  Hillsdale,  N.  Y..  July  31, 1770 ;  en- 
tered the  Methodist  Episcopal  ministry  in  1707:  went  to 
Maine  in  1799,  and  until  1S42  was  one  of  the  most  active 
and  influential  ministers  of  his  denomination  in  that  State. 
D.  Sept.  1,  ISGO. 

Heath  (Benjamin),  recorder  of  Exeter,  England,  was 
author  of  an  E^ftay  towards  a  Demonstrative  Proof  of  the 
Divine  Existence  (1740),  iVotfe  sive  Lectiones  ad  tragiconim 
Ortecorum  qnif  supcrsunt  dramata  (1792),  a  lierisal  of 
Shokftp^are's  Tt-r^  (1765),  and  other  learned  works.    D.  1766. 

Heath  (Charles),  b.  in  1784;  d.  Nov.  IS,  1S4S.  He 
is  chiefly  distinguished  as  an  engraver  of  plates  for  illus- 
trated works.  The  Shakspeare  (riiffrn/,  Warerleif  Gallery, 
and  Book  of  Beanti/  were  celebrated  in  their  day.  The 
modern  engravers  Doo  and  Watt  were  jiupils  of  Heath. 

Heath  (William),  b.  at  Roxbury,  Mass..  Mar.  2, 1737; 
became  captain  of  the  Suffolk  regiment;  commandant  of 
the  Ancient  and  Honorable  Artillery  of  Boston  1770;  after- 
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wards  a  provincial  colonel;  was  often  in  the  legislature; 
was  in  the  Provincial  Congress  177-1-75;  a  lirigailicr.  and 
then  major-general.  177a;  brigadit-r-irencral  of  tlic  Conti- 
nental furcis  I77J;  niajor-genoral  17711;  was  an  exceed- 
ingly useful  officer  throughout  the  Kevolutiouary  war; 
State  senator  1791-92  :  became  juilgc  of  probate  for  Nor- 
folk CO.,  Mass..  1793;  was  elected  lieutenant-governor  in 
ISOli,  but  delined  to  serve.  D.  at  Ko.xbury  Jan.  24,  L-^U. 
Heath'cotC  iUai.1'11),  P.  i)..  b.  in  Leicestershire,  Eng- 
lanil,  1721  ;  was  o.lucated  at  .lesus  College.  Caml>ri(lgc ;  he- 
came  vicar  of  Barkby  174S  ;  assistant  iireacherof  Lincoln's 
Inn  1753;  vicar  of  Silcby  17fi5  ;  rector  of  Saivtry-all-Saints 
1766;  a  prebendary  of  Southwell  17CS;  vicar-genenil  of 
-Southwell  church  1788.  P.  May  2.8.  1795.  Author  of //i'«- 
tnrid  njitnniiimiiF  {174f)— 17),  Tlif  I'se  <i/  Hfiiaiin  in  Mnllcrt 
nf  lUUip'in  (1755),  Di'sruumc  on  the  Bcittfj  «f  (lutl  (17G3,  a 
portion  of  his  2+  Boyle  sermons),  besides  a  number  of  other 
works.  He  also  assisted  in  the  preparation  of  the  General 
Biofjrtiphicnl  Diclionnri/. 
Heath's  Creek,  tp.  of  I'ettis  co„  JIo.  Pop.  2523. 
Hoalli'ville,  post-v.,  county-seat  of  NorlhumbiTland 
CO.,  Va.,  92  miles  N.  E.  of  Kichmond.     Pop.  of  ip.  1996. 

Heav'en.  .\mong  its  names,  the  .\ng.-Sax.  word  hmvcn 
is  that  which  is  "  heaved  "  \\\i  :  Cirlnm  means  that  which  is 
"  hollowed  ;"  Oli/mpns,  the  (ireek  abode  of  the  gods,  was  a 
high  mountain  on  the  Maccilonian  frontier  of  Thcssaly ; 
Eli/xinm  is  of  unknown  derivation  [Egyptian  c'inont  (?) ; 
Gr.  tuo,  to  "loose"  (?) ;  ileuain,  the  "coming"  (?)] ;  the 
Babylonian  name  Alhnrdah  (il  hnrdj)  was  the  "mountain 
of  nieeting"  in  the  North  ( Isa.  xiV.  13).  The  Hindoo 
heaven  for  the  ordinary  righteous  was  on  Meru.  a  moun- 
tain rising  from  tho  centre  of  the  earth,  2.000,0011  of  miles 
high  ;  that  for  those  who  had  reached  lirahmaship  was 
Nlnciin<i,nT  virtually  "nothingness."  Tho  Hebrew  words  j 
for  heaven  mean  "  height,"  "  high  places,"  tho  "  rolling" 
(sky ),  "  cloudy  expanse,"  that  which  is  "  stretched  or 
beaten  out."  The  common  New  Testament  word  means 
"  elevated." 

The  highest  conception  of  heaven  among  the  heathen  is 
that  of  the  Greeks — e.  >j.  Plato,  who  describes  it  (l'li:rilo) 
as  it  "may  be,"  the  home  of  the  just  who  have  led  holy 
lives  and  purified  themselves  with  philosophy.  I',  is  above 
the  air,  where  all  colors,  trees,  flowers,  fruits,  stones,  min- 
erals, animals,  seasons,  senses,  etc.  are  immeasurably  bet- 
ter than  on  earth.  Poets— <•.  ;/.  Virgil — describe  it  as  the 
shadowy  isles  of  tho  blest,  Elysian  Fields  in  the  Atlantic,  or 
in  the  sky  or  the  under-world,  where  heroes  were  gathered. 
Til'-  Hindoo  Vcdas  describe  it  as  a  continuation  of  this  life, 
tlioiigh  under  better  conditions  ami  overruled  by  thoclivino 
Yama,  tho  progenitor  of  man.  After  the  Vedas  came  tho 
dor;trines  of  the  transmigration  of  souls  and  Nirwana.  Tho 
Persian  hook  A  renin  taughtof  a  paradise  (Persian,  "pleas- 
ure-ground") for  the  true  and  pure  beyond  the  eastern 
mountains.  The  heaven  of  the  Egyptians  was  in  the  course 
of  the  sun;  of  the  Druzes,  is  in  China;  of  the  Druids,  was 
in  the  sky,  reached  after  transmigrations;  of  tho  Scandina- 
vians, was  W'dlhiiltn,  the  gathcring-placo  of  heroes,  where 
they  continued  the  earthly  life  and  delights  of  feasting  and 
fighting.  The  North  American  Indians  look  forward  to  a 
happy  hunting-ground  in  the  West.  Tho  .Mohammedan 
paraciise  is  mainly  depicted  with  sensuous  imagery  of 
earthly  delights.  Tho  Hebrew  description  is  of  a  firma- 
ment between  the  U]iper  and  lower  waters,  through  which 
rain,  dew,  etc.  are  ))oured,  transparent  like  sapphire,  hung 
with  stars  as  lamps,  and  resting  on  the  movuitains.  Above 
it  is  tho  throne  ot^  ("Jotl.  Some  of  tlie  later  .lews  hold  to  two 
heavens,  some  to  three,  tho  aerial,  siclercal,  and  divine  (as 
appears  in  the  Now  Testament),  and  some  to  seven.  Amos 
speaks  of  the  "  stories  of  heaven."  The  seven  were — ( 1 )  Ve- 
lum, (2)  Expansum,  (3)  Nubes,  (-1)  Haliitaculum,  (5)  Ilabi- 
tiilio,  (6)  Sedes  fixa,  (7)  Arabotli,  or  treasury. 

The  New  Testament  speaks  of  heaven  as  a  country,  a 
citv,  a  house,  a  kingdom,  an  assembly,  etc.,  but  emphasizes 
its  spiritual  and  moral  attractions.  It  is  a  place  of  rest, 
glory,  holiness,  of  the  nianifestatitm  of  Ood  ami  increase 
of  all  g<HMl,  Mention  is  nni'b*  rather  of  irhnt  it  is  than 
trhrre.  The  inhabitants  are  (lod.  Kathi-r,  Son,  and  ."Spirit, 
angels,  sjdrits  of  the  just,  martyrs,  and  all  tho  redeemed. 
Among  pagans  the  oeeupationfl  of  heaven  wero  generally 
of  I  lie  same  character  as  the  ideasiires  of  lif< — feasting,  fight- 
in.',  the  cdlase,  social  and  iiitelleelual  pli-asures,  and  rest. 
The  liible  represents  il  as  a  place  of  delightful  activity  in 
learning,  worship,  ruling,  honoring  God,  in  spiritual  intor- 
course,  and  enjoyment  of  divine  favors. 

Proof  of  the  doctrine  of  the  heavenly  recognition  rests 
on  till-  almost  universal  consent  of  all  ages  and  races;  the 
Old  Testament  ]ihrase  being  "gathereil  to  one's  fathers  o"r 
people;"  the  expectation  expressed  by.Iiuiob  (Gen.  xxxvii. 
35),  by  David  (2  Sam.  xii.  23) ;  the  recognition  of  (he  king 
of  Babylon  (Isa.  xiv.  9);  tho  story  of  tho  rich  man  and 


Lazarus;  accounts  of  the  future  gatherings  with  the  patri- 
archs (.Malt.  viii.  11);  the  rebukes  at  the  judgment  given 
by  the  "  men  of  Nineveh,"  the  "  queen  of  the  South,"  etc. ; 
the  history  of  tile  tratistigural  ion;  the  recognition  of  Christ's 
glorilied  body  by  the  discijilcs,  and  by  Stephen,  Paul,  and 
John  ;  the  social  character  of  the  delights  of  heaven  ;  our 
continued  personality  and  consciousness;  and  the  descrip- 
tions of  Christ's  second  coming.  Isaac  Kilev. 
Heaves.     See  Hkokkn  Wi.vii. 

Heavy  Spar,  a  popular  name  for  tho  natural  .sul[ihate 
of  bai-yla  or  barytes.  has  reference  to  the  high  specific 
gravity  of  that  mineral.     (See  Bakvta.) 

Heb'bel  (  Fhif.huich),  b.  at  Wcssolburen,  in  Holslein, 
Mar.  18,  1813.  Ho  was  a  peasant-boy,  and  twenty-two 
years  old  before  he  ac(iuired  any  systematic  education.  He 
studied  for  several  years  at  the  I'nivcrsity  of  Munich,  and 
in  1811  he  succeeded  in  attracting  considerable  attention 
by  his  tragedy  otJnililh.  The  king  of  Denmark  gave  him  a 
stipend,  and  after  travelling  Ihiongh  France  and  Italy  he 
settled  at  Vienna,  where  he  married  the  actress  Christine 
Enghaus,  and  resided  there  till  his  death,  Dec.  13,  1863. 
As  a  dramatist  he  belongs  to  the  school  of  Schiller.  It  is 
the  idea,  not  the  picture,  which  in  a  subject  inspires  him. 
His  characters  strike  by  the  logic  of  their  development,  but 
they  excite  no  symjialhy.  The  must  remarkable  of  his  dramas 
arc  Millie  .l/o,'/i/o/.M«  (1844),  llciiiilm  iiiirl  ,\fiiriiiiiiiie  (  1850), 
Aiini-»   /;,-i-)i((ii<r  (1.855),  and   Die  yibeluuijcn  (1862). 

He'be  ["H^i)],  in  the  Greek  mythology,  the  goddess  of 
youth  and  the  cupbearer  and  attendant  of  the  Olympian 
gods.  She  was  the  daughter  of  Zeus  and  Hera,  and  tho 
wife  of  Heracles. 

Hc'bcl  (JoiiANS  Peter),  "tho  German  Burns,"  b.  at 
Bale  .May  11,  1760;  was  educated  at  Liirrach.  Carlsruhe, 
and  at  Eriangen  :  became  subdciicon  and  professor  of  an- 
cient languages  in  the  Carlsruhe  gymnasium,  and  in  1798 
professor  of  iheology  and  Hebrew:  church  councillor  1805; 
director  of  the  Lyceum  1808;  in  18111  prelate  of  the  Evan- 
gelical Church;  was  for  siuiie  years  editor  of  iJer  liliein- 
liindische  Hnuif/reiniif :  author  of  lii/ilinrhen  (lenehiehten 
(1824),  but  is  chiefly  remembered  for  his  Alhmtuiniiiche 
Gediehic  (1803),  poems  written  in  the  Black  Forest  dia- 
lect.    D.  at  .Schwetzingcn  Sept.  22,  1826. 

He'ber  (Ukcinald),  D.  D.,  b.  of  wealthy  parents  at 
Malpas,  Cheshire.  England,  .\pr.  21.  1783,  and  was  a  half- 
brother  of  Kichanl  Heber:  was  educated  at  Brascnose  Col- 
lege, (!)xford,  and  wrote  (1803)  tho  prize  poem,  I'li/estine; 
became  a  fellow  of  All  Souls  ;  and  in  1807  rector  of  Hodnet, 
In  1812  published  a  volume  of  hymns;  was  Bampton  lec- 
turer 1815;  aprclieiidarvof  St.  .\sapli  1817;  becanic  ( 1822) 
preacher  of  Lincoln's  Inn;  aiol  in  1823  was  consecrated 
iiisho]!  of  Calcutta,  and  labored  in  India  with  zeal  and  wis- 
dom until  Apr.  3,  1826,  when  ho  was  found  dead  in  his 
bath  at  Trichinopoli.  His  works,  besides  those  mentioned 
above,  are  Xnrmtirr  of  u  Jniirini/  in  Xnrthern  fiidiit  ( 1.^28), 
a  Life,  etc.  of  .lereniy  Taylor  (1822),  and  some  volumes  of 
poetry.  Heber  was  a  man  of  saintly  character,  polishcil 
and  dignifierl  manners,  and  kindly  and  humble  sjiirit.  Ho 
belonged  to  the  High  Church  and  Tory  parties,  was  .Ar- 
niinian  in  his  theidogy.  and  possessed  the  proloandest  con- 
victions of  the  adaptation  of  Christianity  to  huiiiaii  needs. 
His  hymn  "  From  Greenland's  icy  mountains"  (1819)  is  tho 
most  "popular  missionary  hymn  in  the  English  language. 

Heber  (Sir  RnnAnn),  b.  in  London  in  1773;  was  edu- 
cated at  Brascnose,  Oxford,  and  when  nineteen  published 
the  text  of  Silius  Italicns  (1792);  his  edition  of  the  s.mgs 
of  Claudian  was  printed  privately  in  1793;  he  was  JI.  P. 
fur  Oxford  University  1821-26;  is  chiefly  known  as  the 
most  indefatigable  of  book-collectors.  He  possessed,  ac- 
cording to  Allibone,  no  less  than  146,827  volumes,  besides 
bminil  and  unbound  pamphlets,  which  cost  him  some 
£180,000.     I),  in  London  Oct.  4,  1833. 

Heber  City,  pust-v.,  county-scat  of  Wasatch  co.,  Vl., 
ab.oit  15  miles  S.  E.  of  Salt  Lake  City.     Pop.  058. 

llebert  (Antoivi:  Aicistk  Ehskst),  b.  at  Grenoblo, 
France,  Nov. 3,  1817;  went  to  Paris  in  1835;  studied  paint- 
ing under  Paul  Delaroeho  and  David  d'Angeis  ;  won  in 
1839  the  gniiid  prize,  anil  was  ninde  director  of  Ihe  French 
Acadeiiiv  in  liolile  in  IMiO.  Elis  most  celebrated  pictures 
are  /.o  .'l/.i/,iroi  (1850)  ami  /.<  //oi»>i-  drjmtni  (1853),  be- 
sides a  number  of  excellent  portraits. 

Hebert  (JAcgii-'.s  HF.sfi).  nicknamed  the  "  Pfire  Du- 
ohfuc,"  from    the    ullrn  radieal    pa|ier   published   by  him 

during  the   French  Itev.duli nhich  juipir  was  iiiiilated 

in  Paris  iiiiiier  the  late  Commune:  was  b.  at  .•Meiiyoii  in 
1755.  and  guillotined  Mar.  24,  1794.  in  Paris.  Previous  to 
the  Kevolulion.  as  he  was  uneducated,  hu  led  a  miserable 
life  as  la.k.v  ami  ticket-seller  at  the  doors  of  the  Ihiatres. 
Iinmedialelv  alter  Ihe  eiiplure  of  llie  Ilaslil.'  in  17S9  he 
stttrte.l  his  journal,  /-<■  /V/-c  Itmhfn,.  the  real  patriotism, 
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but  also  the  extreme  opinions,  of  which  soon  made  Hebert 
extensively  known,  and  carried  him  to  he  attorney-general 
of  the  then  Paris  Commune,  and  afterwards  a  member  of 
theNational  Convention,  ilcbert  wielded  a  tremendous  in- 
fluence, but  Robespierre  under.-^tood  that  the  exaggerations 
of  the  Hebertist  or  ultra-radical  ])arty  founded  by  Hubert 
discredited  the  cause  of  the  Revolution,  and  the  committee 
of  public  safety  sent  to  the  guillotine  the  '*  Pere  Duchene  '' 
and  his  partisans.  Felix  Auc.\igne. 

Hebert  (Paul  0.),  b.  in  Louisiana  in  1819:  graduated  at 


The  third  period  includes  the  interval  between  the  Baby- 
Ionian  exile  and  the  times  of  the  Maccabees  (about  000- 
100  B.  c).  Its  marked,  feature  is  the  approximation  of  the 
Hebrew  to  the  kindred  Aramaic  and  Chaldee.  It  may  be 
seen  to  a  greater  or  less  extent  in  Ezra,  Nehemiah,  Chroni- 
cles, Esther,  llaggai,  Zachariah,  Malachi,  Jeremiah,  Eze- 
kiel,  Daniel,  and  the  later  Psalms. 

Gradually  the  Aramaic  (Chaldee)  superseded  the  Hebrew 
as  the  spoken  language  of  the  people.  It  was  the  mother- 
tongue  of  Christ  and  the  apostles.     When  the  New  Tes- 


the  U.  S.  JVIUitarv  Academy  in  1S40,  and  entered  the  armv      '^'"ent  speaks  of  Hebrew  as  the  then  current  langua»c  in 


as  second  lieutenant  of  engineers;  engaged  as  professor  of 
engineering  at  the  Military  Academy,  and  in  constructing 
defences  in  Louisiana  till  1S4.!),  when  he  resigned  and  was 
appointed  chief  engineer  of  the  State  of  Louisiana.  On 
the  outbreak  of  the  war  with  Mexico  he  was  reappointed 
in  the  army,  lieutenant-colonel  14th  Infantry,  being  en- 
gaged in  the  battks  of  Contreras,  Churubusoo,  Molino  del 
Rev,  Ch.ipultepeo,  and  at  the  final  assault  and  capture  of 
the  city  of  Mexico,  and  was  brevetted  colonel  for  gallant 
conduct.  Returned  to  private  life  at  the  close  of  the  war, 
and  engaged  as  planter  in  Louisiana  until  ISs.'J,  when  he 
was  chosen  governor  of  the  .State.  During  the  civil  war  he 
served  as  a  brigadier-general  in  the  Confederate  army. 

Hebrew  Language.  The  Hebrew  belongs  to  the 
Semitic  family  of  languages,  and  shares  their  general  pe- 
culiarities. (See  Semitic.)  It  is  the  medium  of  the  Old 
Testament  revelation,  and,  next  to  the  Greek,  in  which 
the  New  Testament  was  written,  the  most  important  for 
the  biblical  student.  The  name  is  usually  derived  from 
IJJ^  (Ebei-  or  Heher),  the  ancestor  of  Abraham  (Gen.  xiv. 
1.3).  In  the  Old  Testament  it  is  called  "the  language  of 
Canaan"  (Isa.  xix.  IS),  and,  with  reference  to  the  dialect 
of  the  kingdom  of  Judah,  "the  Jews'  language"  (Isa. 
xxxvi.  U,  1.3:  2  Kings  xviii.  20,  28).  In  the  New  Testa- 
ment it  is  designated  yAJiao-a  Til' ■Eflpciiiup  and 'EiSpii.irTi  (John 
V.  2  ;  xix.  13,  17).  The  latter  term,  however,  embraces  the 
Aramaic  then  current.  (See  Josephus.  Antlq.  Jnd..  i.  1,  2, 
yAirra  tHiv  ■E^pmui'.)  It  was  the  language  of  the  Jewish 
people  during  the  time  of  their  national  independence, 
and,  with  some  modification,  down  to  the  destruction  of 
Jerusalem  (a.  d.  70).  It  has  continued  to  be  their  sacred 
language,  and  is  used  in  the  synagogue  to  this  day.  Prior 
to  the  immigration  of  .Abraham,  who  originally  spoke  Ara- 
maic (comp.  Gen.  xxxi.  47),  it  was  probably  the"  language  of 
the  Canaanites,  the  Phrenicians,  and  the  Punic  race.  The 
Phoenician  and  the  Punic,  whose  character  is  determined 
by  the  remains  found  in  the  lapidary  .and  numismatic  in- 
scriptions, numbering  more  than  100,"agree  closely  with  the 
Hebrew.  Jacob  and  his  family  carried  it  with  them  to 
Egypt,  and  their  descendants  preserved  it  .as  the  medium 
of  communication  among  themselves  (as  the  colonies  of 
Greeks  maintained  their  mother-tongue  in  foreign  lands), 
and  after  a  sojourn  of  400  years  carried  it  back  again  to  its 
original  home  in  Canaan.  It  was  the  universal  belief  among 
the  rabbins,  the  Christian  fathers,  and  the  older  theologians 
that  the  Hebrew  was  the  language  of  Adam  and  Eve.  and 
that  it  prevailed  among  all  mankind  till  the  dispersion  of 
Babel;  many  of  them  even  held  that  it  was  the  medium  of 
communication  between  God  and  the  angels.  They  called 
it  linr/ua  Dei,  lingua  angeluriim,  lingua  prophetarum.  The 
elder  Buxtorf  advised  all  Christians  to  learn  Hebrew,  that 
they  might  carry  on  their  devotional  services  in  it. 

Owing  to  the  greater  stability  of  the  Eastern  nations 
and  the  Semitic  languages  as  compared  with  the  Indo- 
European  or  Aryan,  the  firm  character  of  the  Mosaic  insti- 
tutions, its  conflnement  to  sacred  literature,  the  isolation 
of  Palestine,  and  the  exclusive  spirit  of  the  Jews,  the  He- 
brew remained  substantially  unmodified,  either  by  accre- 
tions from  other  languages  or  by  growth  and  development 
within  itself,  during  the  period  of  its  literary  activity.  Its 
literature  may  be  properly  divided  into  three  periods:  (1) 
the  Mosaic,  (2)  the  Davidio  or  Solomonic.  (3)  the  post- 
B.abyIonian.  Gescnius  and  other  writers  who  deny  the 
Mosaic  origin  of  the  Pentateuch  assume  only  the  twolatter 
periods,  but  the  Mosaic  writings  (as  Hengstenberg,  Hiiver- 
nick,  and  others  have  well  shown)  have  some  marked  lin- 
guistic peculiarities.  They  contain  archaic  and  poetic 
words  and  forms  either  peculiar  to  themselves  or  seldom 
found  elsewhere.  (For  examples  see  Keil's  lutrnduclion  lo 
theO.T.,  Eng.  trans,  vol.i.p.46«<'7.)  Many  Egyptian  words 
are  peculiar  to  the  Pentateuch.  (See  Canos  Cook's  second 
excursus  to  his  Commentary  on  Exodus,  in  the  Speaker's 
Commenlarij,  vol.  i.  p.  476  teq.)  The  second  or  golden  age 
extends  from  Samuel  to  Hezekiah  (b.  c.  1100-700).  and  at- 
tained its  most  glorious  height  during  the  reigns  of  David 
and  Solomon.  Here  belong  the  older  prophetic  and  poetic 
writings  and  all  the  Davidic  Psalms.  This  period  includes 
the  lives  and  writings  of  David,  Solomon,  Isaiah,  Micah. 
Nahum,  Habakkuk,  Obadiah,  Jonah,  Amos,  and  Hosea. 


Palestine,  we  must  understand  it  to  mean  the  Aramaic 
dialect.     The  evidence  for  this  assertion  is  derived  from 

such  words  as  B,,»taJ<£.  pag/3;,  ^,a<TW.  ^a^^yi,,  roAyoW, 
^ap  'liom,  ToAiM  koOm'.  e*0aC(i,  «i)(Jis.  'AKt\Sa,j.ii,  and  Others, 

which  are  Aramaic.  Josephus  also  not  infrequently  uses 
Hebrew  in  the  sense  of  .-Ij'iimoi'c  (Antiq.,  iii.  1,  1 ;  iii.  7  2- 
iii.  10,  6).  Christ  is  reported  by  Mark  to  have  spoken 
Aramaic  on  three  occasions  :  when  he  raised  the  daughter 
of  Jairus  (Mark  v.41,TaAi.>i,oi;M',  'P'p  ^^T^'^^.p^Ma  surge, 
"  Damsel,  arise,"  cf.  BuxTORr,  Lex.  Talm.,  p.  875)  ;  when 
he  opened  the  ears  of  the  deaf  man  (Mark  vii.  34,  i,t„l,a»i, 
imper.  Ethpael,  S.ai-oixtJiTi,  "  Be  thou  opened  ") ;  and  upon 
the  cross,  when  he  exclaimed  eAiui'  (the  Syriac  form  for  ijAi, 
"7>^.  given  by  Matt,  (xxvii.  46),  iku>t.  Aa^i  <Ta(3ox*a.-i  ( Mark 
XV.  00).  It  is  characteristic  that  Mark,  in  keeping  with 
the  dramatic  vivacity  of  his  narrative,  should  introduce 
these  instances  of  the  original  words  used  by  our  Lord. 
When  Christ  appeared  to  Paul  on  the  way  to  Damascus  ho 
addressed  him  in  Hebrew  (Acts  xxvi.  14).  and  Paul  ad- 
dressed the  excited  crowd  at  Jerusalem  in  Hebrew  when  he 
wished  to  appease  their  wrath  and  awake  their  sympathy 
(Acts  xxi.  40;  xxii.  2). 

After  the  dispersion  the  Jews  used  for  ordinary  conver- 
sation the  language  of  the  countries  in  which  they  resided. 
This  was  especially  the  case  with  the  t?reek.  The  Jews 
who  spoke  this  language  were  known  by  the  appellation 
of  He/lenisla.  This  term  distinguished  them  from  the  Me- 
hrews,  who  lived  in  Palestine,  and  used,  as  a  general  rule, 
the  Aramaic. 

The  history  of  the  critical  study  of  the  Hebrew  begins 
with  the  Jewish  grammarians  and  scribes,  the  Talmudists 
and  Masoretes,  who  carefully  collected  all  that  pertains  to 
the  text  of  the  Hebrew  Scriptures.     The  Christian  fathers, 
with  the  exception  of  Origen,  Epiphanius,  and  especially 
Jerome  (who  learned  the  language  from  a  Jewish  rabbi  and 
utilized  it  for  his  translation  of  the  Vulgate),  were  io-norant 
of  the  Hebrew  language,  and  derived  their  knowledge  of 
the  Old  Testament  from  the  Greek  Scptuagint  and  the  Latin 
Vulgate.     During  the  Middle  Ages  the  Hebrew  was  almost 
exclusively  cultivated  by  learned  Jews,  especially  in  Spain 
during  the  Moorish  rule,  such  as  Eben  Ezra  (f  1170),  David 
Kimchi,  Moses  Maimonides  (f  1204).     Even  the  greatest 
scholastic  divines  knew  nothing  of  Hebrew.     After  the  re- 
vival  of  letters  some   Christians  began   to  learn   it  from 
Jeivish  rabbis.     Reuchlin  (tl522).  the  uncle  of  Melanch- 
thon,  is    the    father  of  modern    Hebrew  learning  in   the 
Cliristian  Church.     He  wrote  a  Hebrew  grammar  (1505), 
coined  most  of  the  technical  terms  which  have  since  been 
in   use  in    Hebrew   grammars    {status  ahsuluiua,    affixum, 
verba  quiescentia,  etc.),  and  introduced  the  pronunciation 
that  prevails  in  Germany.     The  Reformers  cultivated  and 
highly  recommended  the  study  of  Hebrew,  and  the  Prot- 
estant translations  of  the  Bible  were  made  directly  from 
the  origin.al  languages,  and  not  from  tho  Vulgate.     During 
the  seventeenth  century  Buxtorf,  father  and  son,  of  Bale, 
Louis   Cappel  of  Saumur.  and  Salomon   Glassius  of  Jena 
were  the  most  prominent  Hebrew  and  Talmudio  scholars. 
In  the  present  century.  Wilhelm  Gesenius.  professor  in  Halle 
(1786-1842),  and  Heinrich  Ew.ald.  professor  in  Gottingen 
(1803-73),  created  a  new  epoch  in  the  study  of  Hebrew. 
Riidiger,  Hupfcld,  Hitzig.  FUrst,  Delitzsch,  and  others  are 
prominent  in  this  department  of  learning.     In   our  own 
country,  Moses  Stuart  of  Andover  (d.  1852),  Edward  Rob- 
inson of  Union  Seminary.  N.  Y.  (d.  1S63),  James  Addison 
Alex.ander  of  Princeton"  (d.  1859),  Bush,  and  Conant  de- 
serve special  mention  as  Hebrew  scholars. 

Literature. — Hebrew  grammars  by  Gesexius  (20th  ed. 
by  Riidiger.  1866 ;  transl.  by  Conant,  Stuart,  Davics), 
EwALD  (7th  ed.  1863),  BorTfHER  (1868).  Seffer  (4th  ed. 
1864),  Nordheimer  (New  York,  1842),  and  W.  II.  Gree.\ 
(New  York,  1861).  Hebrew  dictionaries  by  Buxtorf 
(1639),  SiMoxis  (new  ed.  by  Winer,  1828).  Ge"sexilts  (the 
manual  edition,  trans,  hy  Robixsox,  and  also  by  Tregelles; 
the  Thesaurus  in  Latin,  finished  by  Rodiger,  Leipsio, 
1829-58,  in  3  vols.),  and  FifRST  (1S63,  2  vols.,  trans,  by 
Sam.  Davidson,  4th  ed.  1871).  Hebrew  concordances  by 
FiiRST  (1840,  pp.1428,  fob);  T/ie  Englishmans  Hebrew 
and  Chaldee  Coneordance  of  the  Old  Testament  (3d  ed., 
London,   1S6S,  2  vols.).      The  latter  gives  the  passages 
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from  the  authoriacd  English  version,  but  in  the  order  of 
the  Hebrew  words.  Also  W.  Wilson,  Ah  EmjUnh,  ffcbrcw, 
aiul  Chcifdee  Lexicon  and  Concordancrf  3d  ed.,  Loudou, 
lS()tj.  Philip  Siiiaff. 

Hebrew  liiterature.     See  Jkwisii  Liteuatiuk,  by 

PROK.    F|;LI\    Alll.KU. 

Hebrews.     Sue  Jkws,  by  Pitop.  Fki.ix  Adler. 

Ue'brews,  Kpistle  to  the,  an  anouymous  Kpistio  of 
the  New  Tcstimient,  written  by  St.  Paul,  or.  what  is  more 
probable,  by  one  of  hi-s  discipU-s  and  eonipiiuions  under  hi.-^ 
inspiration  (Luke,  or  IJarnabas,  or  Apollos).  is  addressed 
to  the  Christiiins  of  Hebrew  descent  in  the  East.  Its  object 
is  to  show  the  infinite  superiority  of  Christ  over  Moses,  and 
of  Christianity  over  Judaism,  and  to  wura  its  readers 
against  apostasy.  The  writer  makes  the  Old  Testament 
itself  prove  the  New.  to  whioh  it  ]iointL'd  as  its  fulfilment. 
He  sets  forth  especially  the  eternal  priesthood  and  sacrifice 
of  Christ,  of  which  the  Ijcvitieal  worship  was  a  significant 
symbol  and  type.  The  ninth  chapter  furnishes  the  key  to 
the  unclcrstanding  of  the  tabernacle  and  the  temple.  The 
doctrinal  expositions  are  interwoven  witli  solemn  wiirniugs 
and  rich  consolations  in  view  of  the  heavy  persecutions  to 
which  the  readers  were  ex])Osed  from  the  unconverted  .Tews. 
The  eleventh  chapter  contains  a  most  eloquent  sketch  of 
the  ancient  heroes  of  faith  for  the  encouragement  of  timid 
believers,  and  forms  a  parallel  to  the  seraphic  description 
of  love  in  the  thirteenth  chapter  of  First  Corinthians.  The 
Epistle  belongs  to  the  PiiuHne  type  of  doctrine,  and  medi- 
ates between  it  and  Uie  Christology  of  St.  John,  It  was 
written  before  the  destruction  of  Jerusalem,  when  the  tem- 
ple worship  was  still  in  existence,  probably  in  Italy  during 
the  first  imprisonment  of  Paul  in  Rome.  A.  n.  Il-'t  or  tit. 
See  commentaries  on  the  /frlmirn  by  IJleek  (in  '.i  vols.), 
Tholuck,  Delitzseh,  De  Wette,  Khrard,  Turner,  Stuart,  Al- 
ford,  Liinemann  (in  Meyer's  <'«*?;i.),  Moll  (in  Lange's  Com., 
Am.  cd.,  with  valualile  additions  by  Kendrick),  William 
Lindsay;  also  the  able  work  of  Itiehm  i>ii  the  Lrhrhr<jriff 
ifes  fl'!>r!irr/n-i''/'>i  (ISJ'.I,  2  vols.),  and  the  relevant  sections 
in  critical  introductions  to  the  N.  T.         Philip  ScilAFF. 

Heb'ritlos,  or  Western  Islands,  is  the  common 
name  given  to  the  large  group  of  islands  which  stretches 
along  the  western  coast  of  .Scfitlanrl,  numbering  about  4'JO, 
of  which,  however,  only  120  are  inhabited.  They  arc  di- 
vide(l  into  the  Outer  Ilebrides,  among  which  the  most  re- 
markable are  St.  Kilda,  Lewis,  Harris,  North  and  South 
I'ist,  Benbecula,  ami  ISarra;  and  the  Inner  Heb'-icles,  the 
principal  of  which  arc  Skye,  Eigg.  Mull,  lona,  Stafia,  Ulva, 
LisNiore,  and  Kerrera.  Their  area  is  estimated  at  IjOdl) 
square  miles.  Pop.  100,000.  Most  of  these  islands,  of 
which  the  remarkable  ones  will  be  described  in  separate 
articles,  are  roeky  and  unproductive,  but  their  mild  and 
moist  climate,  due  to  the  presence  of  the  (Julf  Stream,  pro- 
duces excellent  pastures,  and  cattle  and  sheep  are  reared  in 
great  numbers.  In  tho  ninth  century  these  islands  were 
colonized  by  emigrants  from  Xorway,  who  largely  replaced 
the  original  Celtic  population,  but  the  (Jaclie  language  even 
now  is  in  general  use.  Tho  islamU  in  the  following  cen- 
turies were  alternately  under  Norwegian  and  Scotch  au- 
thority, or  unilcr  *'  Lor<Is  of  the  Isles,"  who  were  ofte?i  vir- 
tually independent,  until  in  1 J40  they  were  finally  annexed 
to  til"  Scotch  crown  by  James  V, 

Ile'bron  [Heb.  ffrhron],  a  place  in  Palestine,  about  20 
(17J  geographical)  miles  a  little  W.  of  S.  from  Jerusalem, 
one  of  the  ohlest  existing  cilies  in  the  world.  Its  original 
name  ((Jen.  xiii.  IS),  displaced  for  a  time  by  K'u-jnth-'trhn, 
"city  of  .\rba  "  (Josh.  xxi.  11),  was  restored  by  Caleb. 
Tho'Arabs  now  call  it  El  A'ArJ//,  "the  friend"  f/.  c.  of 
God,  meaning  .\braham,  whose  homo  it  was  for  many 
years).  It  \vas  one  of  the  cities  of  refuge.  David  reigned 
there  seven  and  a  half  years  bof<)ro  getting  possession  of 
the  whole  kingdom  of  Israel.  The  Maccaliees  recovered 
it  from  tho  Ivlomiles,  who  had  taken  it  after  tho  Cajjtivlty. 
It  was  burniil  by  an  nflieer  of  Vespasian  juwt  before  the 
destruction  of  .lerusaleni.  It  was  taken  by  the  Arabs  in 
fi;!7,  by  the  Crusaders  about  1100;  became  the  scat  of  a 
Latin  bishopric  in  1107;  and  ever  since  IIST  has  been  in 
t!»c  hands  of  its  present  masters,  tho  .Mohuinmedans.  It 
is  situated  in  a  valley,  generally  supposed  to  bo  the  *'  Ksh- 
col "  of  the  Mosaic  period,  about  ;t000  (Schubert  savs 
2i'.r.l,  Russeggor  2812,  Tristram  .^029)  feet  above  the  level 
of  the  sea.  This  valley  is  exceedingly  fertile,  abounding 
in  grapes,  olives,  flgs,  pomegranates,  and  the  like.  The 
gnat  inosque  of  Hebron,  on  rising  ground,  is  over  (ho  eavo 
of  Machpelnh,  in  whieh  Abraham,  Isaac,  and  .lacob,  with 
their  wives,  are  buried.  The  cave  itself  no  one  |?r  perinilted 
to  enter;  ami  until  isr)2,  when  tho  prince  of  Wales  was 
the  guest  of  the  go\ernment,  no  Christinu  was  permittecl 
to  enter  even  the  area  of  the  mos([ue.  The  population  is 
some  SOOO  or  lO.OOU,  of  whom  some  -lOO  or  .'H'O  are  Jews. 
and   the  rest   Mohammedans,  noleil   fur  their   bigotry  and 


fanaticism.  (See  Appendix  I.  to  StrmonH  in  the  Eaut,  by 
Dean  Stani.ky,  wno  accompanied  the  prince  of  Wales, 
ISG.I.)  K.  I).  HiTciiwcK. 

Hebron,  tp.  and  post-v.  of  Tolland  co.,  Conn.,  on  the 
New  Haven  Middletown  and  Willimantie  R.  H.  It  has 
several  cotton-mills  and  other  manufactories.      Pop.  1279. 

Hebron,  tp.  and  ]>ost-v.  of  Mcllcnry  co..  HI..  90  miles 
N.  Vi'.  of  Chicago,  and  on  tho  Chicago  and  North-western 
K.  K.     Pol..  9:jo. 

Hebron,  i)ost-v.  of  Porter  co.,  Ind.,  on  the  Columbus 
Chicago  and  ln<liana  Central  R.  R.,  51  miles  by  rail  S.  E. 
of  Chicago.     It  has  a  weekly  newspaper. 

Hebron,  tp.  and  post-v.  of  Oxford  co.,  Mo.,  on  tho 
Portland  and  Oxford  Central  U.  R.,  4a  miles  N.  of  Port- 
laud.     It  has  an  academy.     Pop.  744. 

Hebron,  post-v.,  cap.  of  Thayer  co.,  Xeb.,  on  the  Little 
Blue  Kiver.  (ij  miles  S.  W.  of  Lincoln,  tlie  capital  of  the 
State,  It  has  a  fine  school-building,  a  religious  organiza- 
tion, lgrist-mill,I  newspaper.  2  hotels,  and  S  stores.  Thesoil 
iu  the  vicinity  is  well  watered  and  fertile.  Pop.  about  250. 
R  vij'ii  K.  Hill.  Piu.  axi>  Puui*. ''  Hkiiuon  JoritSAL." 

Hebron,  tp.  and  post-v.  of  Grafton  co.,  N.  H.,  40  miles 
N.  AV.  of  Concord.     Pop.  :iS2. 

Hebron,  post-tp.  of  Washington  co.,  N.  V.,  55  miles 
N.  VI.  of  Albany,  has  valuable  slate-quarries.     Pop.  2399. 

Hebron,  post-v.  of  I'nion  tp..  Licking  co..  O..  27  miles 
E.  of  Columbus,  ou  the  Ohio  Canal  and  National  Road. 
Pop.  478. 

Hebron,  post-tp.  in  Potter  co..  Pa.     Pop.  751. 

Hebron,  tj).  of  Marlboro'  eo.,  S.  C.      Pop.  1581. 

Hebron,  tp.  of  Orangeburg  co.,  S.  C.     Pop.  311. 

Hebron,  post-tp.  of  Jefferson  co..  Wis.     Pop.  1372. 

He'brus  [*Eppos,  now  called  ^ftl^•it^^^],  a  river  of  Eu- 
ropean Turkey,  anciently  in  Thrace,  and  celebrated  in 
Greek  mythology  and  history.  It  ilrains  nearly  all  of  Rou- 
melia.  It  is  boatabic  as  high  as  PbilipjiopoHs ;  vessels  of 
200  tons  asccncl  to  Adrianople,  except  in  low  water,  when 
they  slop  at  Dcmotica,  2.'j  miles  below.  The  river  is  240 
miles  long  and  Hows  into  the  yKgcan  Sea. 

Hccatir'us,  of  Miletus,  one  of  the  earliest  and  most 
important  of  the  chroniclers  (lor/oi/nifilu'),  was  the  son  of 
Ilegesander,  ami  lived  about  ii.  c.  540  to  -179.  He  is  referred 
to  in  terms  of  resjicct  by  Herodotus,  and  would  seem  to 
have  been  of  noble  birth,  from  the  prominent  part  he  took 
in  the  affairs  of  his  native  city.  He  opposed  at  the  outset 
the  attempt  of  Aristagoras  to  arouse  the  lonians  of  Asia 
to  free  themselves  from  the  Persian  dominion  ;  was  inslru- 
mental  subsequently  iu  procuring  more  lenient  treatment 
for  his  countrymen  from  tho  Persian  satrap;  visited  many 
countries,  and  published  the  results  of  his  travels  in  a  work 
entitled  ITfpioSo?  >»??  or  ncpt^yijai?.  in  two  books,  of  which 
tho  first  was  devoted  to  Europe,  the  seeond  to  Asia,  includ- 
ing Egypt ;  wrote  also  Tevta^oyiai  or  'laropiai,  containing 
the  mythological  histories  of  the  tJrecks.  in  four  books. 
His  geographical  work  is  tho  more  imjiortant,  ns  he  de- 
scribed what  ho  himself  saw  ;  wrote  in  the  Ionic  dialect. 
Sonm  fragments  remain,  and  are  collected  in  //iiatni  Frtuj- 
mnttti,  ed.  Klaustn  {lierliu,  IS.'tl),  Fi(ufin.  Hint,  (inn-.,  cd. 
Miillcr,  vol.  i.  i>p.  1-31.  (See  Muhk's  J/itt.  of  (ircrk  lit., 
vol.  iv.  p.  1 10.)  li.  DniSLF.R. 

Ilce'ate  ['EKaTTj],  a  mysterious  Greek  goddess,  whoso 
mythus  is  variously  given.  The  old  traditions  make  her 
one  of  the  Titaiis.honored  by  the  Olym]>ian  goils,  whom 
she  assisted  against  the  giant;;.  She  is  oftenest  reckoned 
as  one  of  tho  infernal  divinities,  of  a  most  mysterious  and 
terrible  character.  Shu  was  worshipped  with  gloomy  sac- 
rifices and  nuigical  rites. 

Ilec'atomb  [Or.  itcarofi-fitj]  strictly  signifies  the  offer- 
ing of  a  "  hundred  bullocks  "  (iKaroi;  poOs)  in  a  sacrifice  to 
tho  go<ls:  but  nios(  ctnnmonly  it  designates  the  slauj^hter 
of  a  consid-rable  number  of  animals  of  any  kiinl.  Some- 
times tho  whole  heealnmb,  but  more  often  the  thighs,  legs, 
and  hides,  were  burned  as  a  ]»art  of  the  ceremony,  the 
flesh  of  the  beasts  being  eaten  by  the  worshippers. 

Heck  (RAiniAiiA^.  "the  foundress  of  Ameriian  Melliod- 
ism,"  was  b.  in  Ireland,  in  a  settlement  of  (tcrman  eini 
grants  from  the  Palatinate  on  the  Khine.  These  ijeo|do 
caino  earlv  nnler  tin-  infiueneeof  Wesley  and  his  Iri.-li  itin- 
erants, aiid  tunned  smno  of  the  strongest  Melh<idist  so- 
eirties  of  the  island.  In  170)1,  Philip  Embnry.  Paul  Heck, 
ami  Itarbara  his  wife,  with  others  of  the  seKleinent,  sailed 
frtr  New  York.  There  the  lillle  e.mipany  lapsed  from  their 
faith,  or  at  least  from  their  Wesleyan  usages:  bflf  in  17l5rt, 
Rarbara  Heck  recalled  Embury  to  his  duty  as  a  Methodist 
local  preiK-her  (in  which  capacity  he  had  labored  in  Ire- 
lanil).  Shi'  gathered  a  little  congregation  at  his  house,  and 
rested    not  till    she    saw    the    famouh    "  <))d    John    stroct 
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chapel  "  completed.  Methodism  was  thus  effectively  intro- 
duced into  the  U.  S.  When  Wesley's  preachers  arrived  to 
take  charge  of  the  John  street  society  she  removed  with 
her  family  and  that  of  Embury  to  Northern  New  York, 
where  they  founded  Methodist  societies.  They  finally 
settled  in  Upper  Canada,  and  became  the  founders  of  their 
denomination  there.  Barbara  Heck  d.  there  at  the  resi- 
dence of  her  son.  Samuel  Heck,  in  front  of  Augusta,  in 
1804,  aged  seventy  years.  A.  .Stkvens. 

Heck'er  (Very  Rev.  Isaac  Thomas),  the  founder  of  the 
congregation  of  Paulists,  was  b.  in  New  York  Dec.  IS, 
ISlll,  In  1S43  joined  in  the  Brook  Farm  experiment, 
and  afterwards  spent  some  time  in  a  socialistic  community 
at  Fruitlands,  Worcester  co.,  Mass.,  and  also  lived  with  H. 
D.  Thoreau  in  his  hermitage  for  a  while.  In  1S45  he  be- 
came a  Roman  Catholic ;  joined  the  Redemptorists  in 
Beljjium  in  184";  was  ordained  a  priest  in  1S49  by  Cardi- 
nal Wiseman  ;  returned  to  the  V.  S.  in  1851  ;  was  released 
from  the  order  of  Redemptorists  at  Rome  by  the  popo  in 
1837,  and  founded  the  congregation  of  St.  Paul  the 
Apostle  in  1S5S.  In  lS6o  established  a  periodical  called  the 
CtithoUc  World.  In  1869  was  Bishop  Rosecrans's  procura- 
tor at  the  Vatican  Council.  Author  of  Questions  of  the  Soul 
(18r>5),  Aspirations  of  Nature  (18o7). 

Hecker  (Johx),  a  merchant  of  New  York  and  brother 
of  Rev.  I.  T.  Hecker,  was  b.  in  New  York  July  25.  1812,  In 
1S35  established  a  large  bakery  ;  in  1840,  with  his  brother. 
George  V.,  engaged  in  an  extensive  flour  manufacture.  In 
1850  started  The  Mint,  a  periodical,  and  in  1851-56  served 
as  an  alderman  from  the  7th  ward.  Was  (lS57-fil)  editor 
of  the  Chnrrhmnn,  and  (1864-74)  was  a  public  school  in- 
spector. Was  a  strong  friend  of  the  ritualistic  movement 
in  the  Protestant  Episcopal  Church,  and  was  much  inter- 
ested in  popular  education.  He  published  a  work  on  The 
Scientijic  liasis  of  Education.     D.  May  7,  1874. 

Heck'e. welder  (Jony  fioTTMEB  Ernest),  b.  at  Bed- 
ford, England,  Mar.  12.  Kl.'J,  of  Moravian  parents,  with 
whom  he  came  in  1754  to  America;  became  in  1762  an  In- 
dian missionary,  laboring  in  Ohio,  Pennsylvania,  and  Mich- 
igan ;  became  in  I7S8  missionary  agent  for  the  Moravians, 
serving  at  times  as  U.  S.  peace  commissioner  with  the  In- 
dians :  residing  1801-10  at  Guadenhiitten,  0.,and  after  that 
at  Bethlehem,  Pa.,  where  he  d.  Jan,  21,  1S23.  His  chief 
works  are  ^lu  Account  of  the  Tlistorif,  etc.  of  the  Indian  jV«- 
tii>n»  (1818)  and  a  Xarrafivc  if  the  ^fi9sion  of  the  United 
Brethren  (1820),  Heckewelder's  love  and  admiration  for 
some  traits  of  the  Indian  character  exposcil  his  books  to 
severe  criticism.  (Sec  Rondthaler.  Life,  1847.) 

Hec'la,  or  Hek'la,  a  famous  volcano  of  Iceland,  is 

in  the  south-western  part  of  the  island,  20  miles  from  the 
coast.  It  is  conical  in  shape,  5110  feet  high,  covered 
with  snow,  and  ])resents  a  dreary,  desolate  aspect.  Since 
1104  A.  n.  eighteen  eruptions  of  this  volcano  are  on  record, 
of  which  five  have  been  simultaneous  with  those  of  A'esu- 
vius.  and  four  with  those  of  ^Etna.  The  last  and  most  tre- 
mendous eruption  was  that  of  1845,  lasting  seven  months, 
pouring  out  a  stream  of  lava  1  mile  broad  and  50  feet  deep, 
and  sending  its  clouds  of  dust  400  miles  over  the  ocean,  as 
far  as  the  Orkney  Islands. 

Hecia  (Hecla  Works  P.  0.).  a  v.  of  Westmoreland  tp., 
Onoiila  co.,  X.  Y.,  has  a  largo  manufactory  of  iron  goods 
and  hardware.      Pop.  125. 

Hec'tic  Fe'ver  [Gr.  «ti«o?,  from  ffw,  "habit"],  a 
fever  which  is  so  continued  as  to  constitute  a  habit  (efi?) 
of  the  body.  Such  fevers  are  probably  always  sympto- 
matic of  some  local  or  extended  irritation.  Thus,  hectic 
attends  pulmonary  consumption,  chronic  pleurisy  with  ex- 
tensive exudations,  peripheral  caries  of  the  bones,  etc. 
Hectic,  as  it  occurs  in  pulmonary  consumjition,  is  some- 
times intermittent,  with  evening  exacerbations:  sometimes 
almost  constant.  The  latter  kind  generally  affords  a  bad 
augury,  and  it  cannot  in  general  be  much  relieved  by  treat- 
ment :  but  intermittent  hectic  may  often  be  palliated,  greatly 
to  the  patient's  relief, 

Hec'tor,  one  of  the  central  characters  of  the  Iliad,  a 
valiant  Trojan  prince,  son  of  Priam  by  Hecuba,  husband 
of  Andromache,  and  father  of  Astyanax.  lie  is  the  prin- 
cipal champion  of  the  Trojans,  the  slayer  of  Patroclus,  and 
is  himself  slain  by  AchiHes,  aided  by  Pallas  Athena. 

Hector,  post-tp.  of  Schuyler  co.,  N.  Y.  It  lies  on  the 
E.  shore  of  Seneca  Lake,  and  has  numerous  small  manufac- 
turing villages,  9  churches,  and  manufactures  of  leather, 
lumber,  woollen  goods,  castings,  agricultural  implements, 
etc.     Pop. ^4905. 

Hector,  tp.  of  Potter  co.,  Pa.     Pop.  651. 

Hec'uba,  wife  of  Priam,  the  king  of  Troy,  and  mother 
of  nineteen  of  his  children,  inehuling  Paris,  Hector,  Poly- 
dorus,  Cassandra,  Creusa,  and  Polyxena.     She  became  a 


slave  among  the  Greeks  after  the  fall  of  Troy,  but  the  nar- 
ratives of  the  resiiluo  of  her  life  are  various. 

Hed'ding  (Emjah),  D.  D.,  b.  at  Pine  Plains,  N.  Y.. 
June  7,  1780;  entered  the  Methodist  ministry  ISOO-  la- 
bored for  many  years  with  distinguished  zeal  and  success 
mainly  in  New  York  and  New  England  ;  was  elected  a 
bishop  in  1824,  after  which  time  his  usefulness  and  ability 
were  even  more  conspicuous  than  before.  D.  at  Pough- 
keepsie,  N.  Y.,  Apr.  9,  1862.  (See  his  Life  by  D.  W.  Cl\rk 
1855.)  ■  ' 

Hed'dle,  or  Hcald,  in  weaving  cloth,  is  the  vertical 
thread  or  wire  which  raises  or  depresses  a  certain  part  of 
the  threads  or  every  alternate  thread  of  the  warp  prepar- 
atory to  the  passage  of  the  shuttle.  There  is  a  heald  at- 
tached to  each  warp-thread;  and  in  every  loom  there  are 
at  least  two,  often  several  more  sets  of  heddles.  according 
to  the  kind  of  weaving.  Many  improved  styles  have  been 
introduced  for  special  kinds  of  looms. 

Hedge,  a  fence  of  growing  shrubs  set  closely  together. 
The  setting  of  hedges  is  a  matter  of  great  importance  in 
regions  wliore  timber  and  stone  are  scarce  or  expensive,  as 
in  Great  Britain  and  many  parts  of  the  U.  S.  The  thorns 
(CratiFf/us)  are  extensively  employed  in  England,  but  in 
the  U.  S.  they  are  peculiarly  liable  to  the  attacks  of  borers, 
and  are  therefore  not  much  used.  Buckthorn,  barberry, 
beech,  hornbeam,  Japan  quince,  privet,  arborviti^,  holly, 
honey -locust,  the  Cherokee  rose,  and  especially  the  Osage 
orange  or  bois  d'aro  {Madura  aurantiaca).  are  used  suc- 
cessfully in  the  U.  S.  Much  depends  upon  the  proper  sot- 
ting of  the  hedge-plants,  and  still  more  upon  subsequent 
care  and  proper  clipping. 

Hedge  (FnEDiiun'  Henry),  D.  D.,  a  clergyman  of  the 
Unitarian  faith,  b.  in  Cambridge,  Mass..  Dec.  12,  1805.  At 
the  age  of  thirteen  he  went  to  Germany,  and  studied  there 
for  several  years;  returned  in  1823,  and  entered  Harvard 
College  in  the  class  of  1825;  studied  theology  three  years 
at  the  Cambridge  Divinity  School;  was  settled  in  West 
Cambridge  13.35;  in  Bangor,  Me.;  spent  the  year  1S47- 
48  in  Europe;  took  charge  on  his  return  (1850)  of  the  West- 
minster church  in  Providence,  R.  I.;  accepted  a  call  to 
Brookline.  Mass.,  1856,  and  in  1872  took  the  office  of  in- 
structor in  German  at  Harvard  College,  where  previously 
he  had  lectured  on  church  history.  Dr.  Hedge  has  a  power- 
ful mind,  and  wields  a  powerful  pen.  His  greatest  work, 
Prose-  Writers  ofGcrmani/  (1  vol.  8vo.  Philadelphia.  1848), 
has  a  standard  reputation.  Other  volumes  are  Reason  in 
Religion  (Boston,  1S65),  The  Primtvval  World  of  Hebrew 
Tradition  (Boston,  1870).  He  is  known  as  the  author  of 
remarkable  papers  on  Augustine,  Leibnitz,  Schopenhauer, 
and  Coleridge,  in  magazines.  He  has  been  a  valued  con- 
tributor to  popular  literature,  a  lecturer  and  orator  besides ; 
from  1857  to  1860  he  edited  the  Christian  Ej-aminer ;  was 
part  compiler  of  a  book  of  hymns:  composed  hymns;  trans- 
lated poems  from  the  German  :  prepared  a  brief  form  of  lit- 
urgy fur  the  Tnitarian  Church;  and  was  at  one  time  (1S57) 
president  of  the  Unitarian  Association.  All  his  work  in- 
dicates the  scholar  and  the  man  of  culture.  He  is  eminent 
outside  of  his  sect  as  a  preacher  and  writer,  for  the  vigor 
of  his  thought,  the  dignity  of  his  presence,  and  the  noble 
purity  of  his  English  style.  Dr.  Hedge  is  a  Christian  ra- 
tionalist, combining  intellectual  independence  with  fidelity 
to  ecclesiastical  tradition,  and  might  easily  have  been  a 
leader  had  he  been  able  to  surrender  his  mind  to  any  single 
schnol  of  thought.  0.  B.  Fruthixgham. 

Hedge  (Levi),  LL.D..  b.  at  Warwick,  Mass..  Apr.  19, 
1766  ;  graduated  at  Harvard  1792  ;  a  college  tutor  1805-11  ; 
professor  of  Latin  in  Harvard  College  1811-17;  of  natural 
theology,  political  economy,  and  moral  philosophy  1817- 
22  and*1827-32;  of  logic  and  metajthysics  1810-27.  Au- 
thor of  a  treatise  on  logic  (1816)  ;  editor  of  an  abridgment 
of  Brown's  Philosophi/  (1S27).  D.  at  Cambridge,  Mass., 
Jan.  3.  1844.     Father  of  F.  H.  Hedge. 

Hedgehog,  properly  the  name  of  the  insectivorous  ani- 
mals of  the  genus  Erinacei's  (which  see).     In  parts  of  the 
U.  S.  the  name  is   incorrectly  given  to  various  species  of 
Porcupine  (wRich  see). 
Hedge-Sparrow.     See  Accextor. 
HedgesviUe,  tp.  of  Berkeley  co..  West  Va.    Pop.  2499. 
Hedjaz,  El  ("the  land  of  pilgrimage"),  is  the  name 
of  a  partly  sandy,  partly  stony  region  of  Arabia,  extending 
along  the  coast  of  the  Red  Sea  from  Yemen  to  the  Syrian 
desert.     As  both  Mecca  and  Medina,  the  two  holy  cities  of 
the  Mohammedans,  are  situated  in  this  region,  it  is  annu- 
ally traversed  by  thousands  of  pilgrims.    It  is  divided  into 
a  lowland  (Tehama)  and  a  highland  region  (Nejd);  consti- 
tutes with  Yemen  a  vilayet  of  the  Turkish  empire.     Pop. 
of  Hedjaz  (fJotha  Almanac  lS74j  is  given  as  518,750. 

Hedj'rah,orHeg'irah  [Arab.,  the  "separation;"  more 
fully  HedJrat-at-Xehi,  the  "  jirophet's  departure'*],  the  eg- 
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caj't'  i.f  Mohammed  in  gccrct  from  Mecca,  where  tho  Koreisb 
were  (K'tcrniincil  to  kill  him.  llo  fled  to  Medina,  where  he 
found  many  followers.  This  event,  ro;^ardcd  as  tho  true 
origin  of  Mohammednnism,  occurred  Sept.  \'.i,  <i22,  but  it 
wa^  not  until  G.'i9  that  Omar  the  calijih  establi^-hed  tho 
Iledjrah  aif  the  be^jinniug  of  tho  Mohammedan  era.  As  tho 
Arabic  year  is  nearly  11  days  shorter  than  ours,  it  is  very 
difTicuit  to  transfer  dates  accurately  from  one  to  the  other 
year.  If  3  per  cent,  bo  taken  fn»m  tho  number  of  tho  year 
of  tho  Hedjrah.  and  f)22  bo  added  to  1he  remainder,  the 
sum  is  usually,  not  always,  tho  year  of  the  Christian  era. 

Hce'ren  rARNoi.n  Heumann  LrnwK;)  was  b.  at  Arbcr- 
gen,  near  Hrcmcii,  (Jet.  2.'>,  17'»tK  and  siudied  at  tho  Uni- 
versity of  (i(ittint;en,  at  which  ho  was  afterwards  appointed 
professor — 17S7  in  philosophy,  ISOl  in  history.  I),  at  (Jot- 
tingen  Mar.  7,  1H42.  His  first  works  wore  critical  editions 
of  Monan*lor,  De  Enmmtin  (17H.'(),  and  Stoba^us.  Eflorjiv  \ 
phi/>ihx  el  e^Aj'tvf  (1702-1801):  but  tho  stu<ly  of  Polybius 
attracted  his  attention  to  the  influence  which  trade  and 
commerce  had  exercised  on  the  foundation  and  development 
of  the  ancient  stales,  and  between  170IJ  and  1700  published 
his  excellent  work.  Ide*n  uhpr  Pi>!itikyd>  n  Verkrhr  uud  dtn 
Nfiti'let  ilrv  voniffiniMtrii  Viilher  fh-r  Alien  WcH;  also  his 
Geschichte  dct  f:tiropfiinc/ten  Stft(ttriisi/>itfiiis  unfl  ncincr  Col- 
oui'en  (ISOUt,  and  many  of  his  minor  historical  essays  were 
well  received  by  tho  German  public,  and  his  Unt/rxuchnn- 
gcn  iihcr  di*:  Kreuzzuge  received  a  prize  from  tho  French 
Academy. 

HeTele,  von  fTvAiti,  .Tosepit).  D.  H.,  Roman  Catholic 
bishop  of  Kottenburg,  \\'iirtomborg,  was  b.  at  tJntcrkochen 
Mar.  1  j,  Isno  ;  studied  at  Tiibingen  ;  became  VLprh-nt  decent, 
and  in  18-10  professor  of  church  history,  archa?oIogy,  and 
patrology  in  tho  Roman  Catholic  faculty  of  Tiibingen.  In 
ISf'iO  he  was  ma<le  bishop.  His  edition  of  the  Apontolic 
F'ftherii  { 1S;I0),  iiericiD  uf  \Vr»nc)iber;/'n  Church  Councih 
{1841 ).  HiHtni-y  of  thr  ChriHtinn  Councih  (18.j5-7-t,  6  vols.), 
Pope  /funon'iiSf  C'tnUnal  Xi'menra  (1851),  ContributioiiH  to 
Ckurrh  IltHtoiy,  etc.,  have  given  him  a  wide  fame  as  a  pro- 
found scholar.  He  was  a  member  of  the  Vatican  Council, 
and  voted  with  the  minority  against  papal  infallibility,  but 
afterwards  submitted. 

Heg  (Hans  C.),b.  in  Norway  in  1820;  came  to  America 
with  his  father  in  1840,  and  settled  in  Wisconsin.  Inuring 
tho  gcdd  excitement  in  1849  young  Heg  went  to  California, 
returning  at  the  end  of  two  years  to  Wisconsin,  settling 
near  Milwaukee,  and  devoting  himself  to  agricultural  and 
mercantile  pursues  till  18j;»,  when  he  was  chosen  commis- 
si(tner  of  State  prisons.  On  tho  outbreak  of  tho  civil  war 
in  iMJl  he  entered  the  volunteer  service  as  major  4th  Wis- 
consin, and  in  September  following  was  promoted  to  be 
colonel  Ijtli  Wisconsin  Vols.,  participating  in  tho  affair  of 
Island  Xo.  10  and  tho  battles  of  Porryville,  Stone  River, 
and  Murfrcesboro'.  From  Apr.  20,  180;},  commanded  a  brig- 
ade in  the  20th  army  corps,  loading  it  in  all  the  actions  of 
that  corps  and  in  tho  battle  of  Chickamauga,  whtre  he  was 
killed,  Sept.  10,  I86;i. 

Ile'gel  (OKoito  WiLHELM  FniEDnicn),  b.  at  Stuttgart 
Aug.  27,  1770.  Ho  was  descended  from  an  old  Suabian 
family  which  hail  migrate*!  into  Wiirtemberg  from  Carin- 
thia  shortly  after  the  Lutheran  Reformation,  in  order  to 
secure  religious  freedom.  His  father  was  an  oflicer  under 
tho  ducal  government.  Hegel  began  to  attend  a  Latin 
flchooi  in  his  native  town  when  five  years  of  age,  an<l  at 
seven  entered  the  gymnasium.  At  tho  age  of  eight  he 
read  Shakspeare  in  Wieland's  translation,  and  before  thir- 
teen he  had  studied  geometry,  surveying,  Latin,  (Jroek,  and 
Hebrew.  Ho  translated  tho  wholo  of  Longiinis  on  tho 
SuUiiiK-  at  seventeen,  and  at  eighteen  tlie  Antl'jow  of 
Sophocles,  which  remained  his  favorite  work  of  art  through 
life.  His  efforts  at  ileclamation  while  at  tho  gymnasium 
wore  unsuccessful.  He  stammered,  an<l  was  very  awkward 
in  hie  manners.  His  Fronnh  was  good,  chirograpliy  dis- 
tinct. He  early  beL;an  tho  jiractice  of  entering  in  his  com- 
monplace-houk  whatever  interested  him.  and  his  extracts 
became  voluminous.  He  enter<-d  tho  Tnivcrsity  of  Tiibin- 
gen in  tho  autumn  of  1788  as  student  of  theology  ;  heard 
lectures  on  niotaphysios  and  natural  theology  by  Flatt, and 
attended  numerous  other  coursen  bj-  different  professors  on 
various  parts  of  the  Rible.  piirtieularly  the  Psalms  and 
New  TeHfament  ;  studied  iinattjmy  and  botany,  au'l  re- 
viewed his  beloved  iJreok  tragodiefl  ;  was  delighted  with 
the  book  of  Job.  Ho  received  tho  degree  of  manter  of 
philosophy  in  1700,  unci  on  tho  occasion  wrote  a  ilisfler- 
tation,  /J''  fimttr  o(Jh'i'"ruiu  fniNintuirum  wrpimit*!  a  ni  mo  rum 
inmorfnh'tnfr,  evincing  the  fact  that  be  hail  begun  to  pon- 
der tho  question  of  the  Kantian  ilualism.  Ho  had  made 
some  aefjuiiintance  with  the  WollTian  philosophy  as  early 
nt  h\n  fifteenth  year.  In  his  personal  ilemeanor  towards 
hin  fellow. students  he  wafl  lionoRt  and  jovial.  IL-  appeared 
older  than  he  wait,  and  reeeivecl  from  his  mates  the  familiar 


name  of  ^^fer,  or  "the  old  man."  In  1700.  Schelling.  then 
in  his  sixteenth  year,  came  to  the  university,  and  his  pre- 
cocious intellect  seems  to  havo  awakcne*!  in  Hegel  a  new 
activity.  Hegel  had  read  Rousseau  at  an  early  age,  and 
was  influenced  by  him  quite  strongly,  as,  indeed,  were 
Kant  and  most  other  German  thinkers.  The  philosophy 
of  Kant  and  his  successors  may  bo  regarded  as  a  speeulativo 
reaction  against  the  tendencies  that  let!  to  the  Freneli 
Revolution,  (joetho's  F'lust  portrays  tho  same  reaction  in 
literature.  In  1700,  Young  Gormany  looked  for  the  gonial 
regeneration  of  Europe.  ''^Liberty,  equality,  and  frater- 
nity "  were  tho  magic  words  of  tho  time.  Hegel  took  part 
in  a  political  club  formecl  for  the  dissemination  of  French 
ideas.  In  170^5  he  left  the  university,  and  became  a  private 
tutor  in  a  family  in  Berne.  Fichte  shortly  before,  and 
Herbart  about  the  same  time,  held  similar  positions  in 
Switzerland.  Ho  passed  this  epoch  of  his  life  in  a  quiet 
and  studious  manner,  graihially  departing  from  the  ideas 
he  had  received  at  Tiibingen,  and  beginning  seriously  to 
grapple  with  the  problem  of  human  responsibility,  ancl  to 
feel  distinctly  the  want  of  a  fundamental  ])rinciple  that 
should  subordinate  both  the  theoretical  and  practical  phases 
of  life.  Ho  wrote  a  lite  of  Christ;  studied  Kant  more 
thoroughly;  was  charmed  by  tho  theories  of  Rcnjamin 
Constant;  finally  bent  all  his  strength  upon  the  mastery 
of  Fichto's  Srience  o/  JCrtoicledt/e,  which  just  then  appeared. 
His  charactcristie  stubbornness  and  patience  were  put  to 
a  severe  test.  His  correspondence  with  Schelling  at  this 
time  assisted  him  in  gaining  an  insight  into  the  subtle 
psychological  analysis  of  Fichte.  Schelling's  fiery  nature 
was  thoroughly  aroused  by  tho  Science  of  KuoicUdtjc,  and 
he  stormed.  Titan-like,  the  subjective  limits  which  Fichte 
in  the  spirit  of  Kant  jdnced  to  the  validity  of  his  the<irctical 
principles.  The  universal  and  necessary  truths  which,  ac- 
cording to  the  critical  system,  demonstrated  the  subjectivity 
of  all  our  knowledge,  seemed  to  Schelling  to  establish  its 
objectivity;  for  they  were  not  universal  and  necessary 
unless  they  were  the  necessary  condition  of  the  existence 
of  objects  in  time  and  space.  With  this  view  he  hastened 
to  construe  tho  worhl  of  nature  «  priori  by  means  of  trans- 
cendental ideas.  Self-conseiousness  revealerl  tho  hidden 
laws  an<l  principles  implicit  in  the  ordinary  knowing,  and 
those  laws  and  principles,  drawn  out  of  the  unconscious 
activity  of  the  mind,  were  identilicil  with  the  moving  forces 
of  nature,  and  thus  came  to  be  attributed  to  an  impersonal 
Reason,  a  Soul  of  the  World.  Schelling  departed  furtlur 
and  further  in  this  direction  during  his  first  career,  and 
developed  a  system  in  strong  contrast  io  that  of  Fichte, 
which  laid  all  stress  on  the  conscious  Ego  and  the  free 
moral  will.  There  was  no  necessary  incongruity  in  the  two 
systems,  except  what  arose  from  one-sidednoss.  due  to  llie 
intense  emjibasis  given  to  the  opposite  poles  of  (his  philos- 
ojdiy  :  Fichte  emphasizing  the  self-conscious  Eg4>  and  tho 
moral  will,  and  subordinating  all  else  as  merely  phenom- 
enal and  scarcely  worthy  of  human  investigation  ;  while 
Schelling  turned  to  nature  and  history  as  the  unconscious 
realizations  of  sjiirit  in  time  and  space,  and  hence  worthy 
of  all  study,  as  though  charged  with  the  fulness  of  divine 
incarnation.  Fichte  slighted  time  and  space,  and  hence 
everything  real  and  conventional  —  institutions,  beliefs, 
systems  ;  the  world  in  short.  He  was  ascetic,  suborilinated 
the  world  to  tho  soul,  somewhat  as  did  (ieorge  Herbert  or 
Thomas  it  Kempis.  Schelling  looked  up'tn  the  world  as 
tlie  revelation  of  tho  Absolute,  and  held  if  sacred,  while 
subjectivity  became  less  and  less  important  in  his  vyv^,  and 
as  a  consequence  morality  and  practical  aims  and  endeavors 
lost  their  interest  for  him. 

Through  tho  assistance  of  his  friend  Hiildcrlin,  Hegel  ob- 
tained a  situation  in  1707  as  tutor  in  Frankfort,  the  birth- 
])lace  of  (loethe.  His  intertsf  in  jdiilo.<<iphioal  studies  in- 
crea-^efl.  He  studied  Plato  and  Sextus  Etiipiricus.  and  be- 
gan I"  soixo  tho  objective  dialeetio  into  which  ho  eotild 
translate  tho  psychological  process  of  Fichte.  In  1700  his 
father  died,  leaving  him  some  property,  and  in  I'^Ol  he  re- 
moved to  .fena,  (be  centre  of  literary  activity  itt  that  time. 
Fichte  had  recently  g()ne  to  IJerlin.  having  been  di>niisscd 
from  Jena  on  account  of  complications  arising  from  (lie 
charge  of  atheism  marlo  against  him.  Schelling  was  there 
as  professor  <'Xlraordinarius.  Hegel  lectured  on  login  itiid 
motaphysicH.  the  pliiloNophy  of  nature,  and  the  |)hilo«opliy 
of  spirit.  In  isn.'i  he  lectured  on  tlie  history  of  plitlo<io- 
phy,  pure  nmtbeiuaties,  an<l  natural  rights;  in  ISOO,  on 
tho  unify  of  pbilosctphieal  Ryxtoms  and  fho  phenomenol- 
ogy of  spirit.  I'p  to  this  time  he  had  been  a  follower  of 
Sehi'lliug,  with  whom  ho  bud  edited  the  Citirnl  Jmirnnl 
of  /*/iitoMnfdii/  four  years  before.  His  own  HVflem  begins 
to  reveal  its  i»utlines  at  this  period:  I.  Lugie  or  seienco 
of  pure  thought  or  Reason — universal  ideas  applying  to 
nature  itnd  mind  alike;  11.  philosophy  of  nature,  (rent- 
intr  of  the  realirnfioii  of  Reason  in  time  ond  spiiee  :  III. 
phito.oophy  of  man   as  finite   spirit;    rising   thmugh    Ro- 
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ligion  to  the  Absolute  or  Pure  Reason  again,  and  thus 
completing  the  circle  of  philosophy.  During  this  period 
his  style  evinced  improvement,  and  his  use  of  illustrations 
from  Greek  mythology  gave  to  bis  abstractions  a  popular 
hold.  Jie  studied  Goethe's  philosophy  of  colors,  aud  fol- 
lowed out  the  experiments  indicated;  reviewed  Homer, 
and  began  to  see  the  outlines  of  the  process  which  includes 
the  evolution  of  the  world  and  as  Providence  guides  hu- 
man history.  Schelling  had  removed  to  Wurzburg  in  ISO."!. 
Hegel  had  for  four  years  been  clearing  up  in  his  mind  the 
relation  of  his  own  results  to  the  presuppositions  of  Schel- 
ling. The  relation  of  Fichte,  as  subjective  idealist,  to 
Schelling.  as  objective  idealist,  he  had  already  defined  in 
the  Cn'tivnl  Journal  of  Philonophtf.  He  now  was  ready  to 
define  his  own  relation  toward  Schelling.  In  the  Phenom- 
euoloqy  nf  Spirit,  published  in  1S07 — a  work  which  he 
called  his  "voyage  of  discovery  " — he  undertakes  to  trace 
the  history  of  consciousness  in  its  growth  from  the  first 
stages  of  culture  up  to  the  theoretical  aud  practical  convic- 
tion which  underlies  modern  civilization.  In  the  preface 
to  this  work  he  attacks  the  **  immediate  intuition"  of 
Schelling.  and  shows  that  thought  or  knowledge  without 
mediation  is  entirely  empty.  He  employs  in  this  ''voyage 
of  discovery  "  a  dialectic  method  as  strict  as  that  of  Ficlite. 
but  used  objectively — as  the  necessity  of  the  object  under 
consideration,  rather  than  as  a  mere  subjective  necessity  of 
thought.  Consciousness  in  the  stage  of  simple  sensuous 
knowing  is  proved  to  know  nothing  immediately.  Its  first 
preception  is  shown  to  be  a  mediated  one,  depending 
upon  inference,  which  is  made  implicitly  or  unawares. 
Further  analysis  reveals  the  presupposition  upon  which 
the  inference  involved  in  perception  is  based  :  this  infer- 
ence is  found  to  be  not  subjective  alone,  but  to  correspond 
to  an  objective  activity  of  mediation,  which  is  seen  to  be 
the  necessity  of  the  objective  world,  and  is  named  Force 
by  the  conscioufaess.  Herewith  the  reflective  stage  6f 
Consciousness  begins,  or  the  realm  of  understanding.  The 
presupposition  underlying  Force  is  investigated:  it  is  a 
unity  in  multiplicity,  self-united  in  its  utterance;  force  in 
expending  itself  manifests  its  unity  in  all  its  effects.  This 
dualism  (force  and  manifestation)  involves  further  the  du- 
alism of  each  of  its  sides,  and  thus  we  have  the  internal 
duality  as  Law  on  the  one  hand,  and  the  external  duality 
as  Phenomenon  on  the  other  hand,  containing  force  and 
manifestation.  lu  natural  law  Consciousness  perceives  an 
ideal  type  or  form,  which  as  internal  and  ideal  measures 
and  shapes  the  phenomenal  world.  Law  is  not  abstract 
unity,  but  it  includes  in  itself  difference,  multiplicity.  The 
difference  in  the  law  is  ideal  and  posited  through  the  unity, 
which,  again,  is  unity  only  as  revealing  itself  in  self-oppo- 
sition— in  other  words,  the  ultimate  presupposition  of  law 
is  self-determination.  Beyond  self-determination  analysis 
does  not  proceed,  for  the  former  presupposes  no  higher 
principle;  all  its  determinations  {characteristics,  proper- 
ties, and  attributes)  are  products  of  its  own  activity.  Here- 
in consciousness  recognizes  the  image  of  itself;  it  has 
traced  up  the  external  world  to  its  internal  truth,  self-de- 
termination (or '•  subject-objectivity,"  as  Fichte  named  the 
Ego),  an  internal,  essentially  active,  and  self-opposed  be- 
ing;  the  Ego  is  such  an  activity  as  exists  in  self-opposi- 
tion or  as  subject  and  object  at  the  same  time.  Thus,  the 
objective  has  been  traced  back  to  an  Ego  or  spiritual  per- 
sonality ( God)  as  its  necessary  essence,  and  in  the  contem- 
plation of  this  essence  of  the  world  Consciousness  finds 
itself  contemplating  its  own  prototype,  and  becomes  self- 
consciousness.  It  must  be  understood  that  the  mind  makes 
all  this  experience  in  its  pre-historic  stages  of  culture,  con- 
temporaneous with  its  formation  of  language,  but  in  a 
naive,  unconscious  manner,  having  no  philusoj)hic  know- 
ledge of  its  method.  It  comes  to  a  scientific  knowledge  of 
the  course  it  has  trodden  only  after  thousands  of  years. 
The  result  of  human  experience,  wherein  it  arrives  at  self- 
consciousness,  is  only  a  conviction,  not  a  scientific  idea. 
Hegel  proceeds  in  the  remaining  part  of  the  Pheunmenolo</i/ 
to  trace  out  the  necessary  stadia  of  history  by  which  man 
realizes  this  conviction  in  institutions,  commencing  with 
the  patriarchal  one  of  slavery.  In  the  subtlest  manner  he 
shows  how  the  mind  reflects  upon  an  institution  as  soon  as 
realized,  and  elevates  itself  to  a  now  realization,  making 
at  each  step  its  unconscious  conviction  more  and  more 
a  conventional,  universally  recognized  conscious  principle, 
enunciated  in  its  revealed  religion,  portrayed  in  its  art  and 
poetry,  organized  in  its  state,  civil  society,  and  family,  and 
finally  generalized  in  its  science.  Hegel's  philosophy  is 
all  contained  in  uitce  in  the  Pheuomenolof/if,  and  in  some 
respects  this  work  is  the  best  example  of  his  method  of 
dialectical  procedure.  His  entire  system  may  be  regarded 
as  the  philosophy  of  Civilization,  or  as  the  demonstration 
of  the  personality  of  the  Absolute  and  an  exhibition  of 
His  revelation  in  the  world  of  time  and  space. 

The  Philosophy  of  ^^ature  attempts  to  exhibit  the  return 


from  pure  empty  externality — time  and  space,  or  the  pure 
form  of  God's  Not  me — through  the  mechanical  and  dy- 
namical phases  of  matter,  up  to  organized  life  as  a  phe- 
nomenal appearance  of  self-determined  being.  The  Phil- 
osophif  of  Spirit  attempts  to  show  the  development  from 
mere  consciousness  (which  is  real  self-determining  being, 
instead  of  the  phenomenal  appearance  of  it  in  the  animal, 
which  is  nature's  highest  being)  up  to  the  realization  of 
this  subjective  consciousness  (which  exists  in  the  savage 
only  as  a  mere  possibility)  in  objective  institutions,  family, 
society,  state,  and  Church,  with  codes  of  laws  aud  morals, 
ceremonials  and  conventionalities,  as  well  as  in  theoretical 
presentations  in  art,  literature,  and  science. 

To  this  vast  undertaking  he  devoted  the  rest  of  his 
life.  Closing  his  lectures  at  Jena  Sept.  IS,  ISOG,  on  occa- 
siou  of  the  approach  of  the  French,  he  repaired  early  in 
1807  to  Bamberg,  where  he  edited  a  political  newspaper 
until  the  autumn  of  1S08,  when  he  took  charge  of  a  gym- 
nasium at  Nuremberg.  Here  he  remained  eight  years;  he 
was  married  Sept.  16,  1811.  to  Marie  von  Lucher,  of  one  of 
the  oldest  patrician  families  in  Nuremberg.  He  elaborated 
and  expounded  his  Science  of  Logic  (1812-16)  in  three  vol- 
umes, presenting  in  it  the  science  of  pure  thought  or  the 
fundamental  basis  of  his  entire  system.  Its  divisions  are 
three:  I.  Being,  or  Immediateness  ;  II.  Essence,  or  Me- 
diation; III.  Idea,  or  Notion  {"  Beyriff"  and  ''Idee"),  or 
Absolute  Mediation.  It  may  be  called  a  search  for  the  true 
first  principle  by  an  examination  of  abstract  ideas,  com- 
mencing with  the  simplest  and  most  empty — to  wit,  pure 
being,  which  is  so  abstract  and  inadequate  as  to  be  the 
same  as  nothing — and  proceeding  by  the  method  of  dis- 
covering presuppositions  up  to  the  highest  idea,  which  he 
names  The  Idea,  par  cj-eellence,  as  it  is  the  thought  of  a 
self-subsistent  personality,  a  self-object,  a  Creator  who 
creates  nature  or  the  world  as  his  Image.  The  outline  of 
the  philosophy  of  nature  he  presented  in  the  Enci/rlopa:dia 
of  Philosophical  Sciences  in  1817,  at  Heidelberg,  whither 
he  had  gone  in  Oct..  181G,  to  assume  a  professorship  in  the 
university.  The  principle  of  evolution  in  nature  is  the  in- 
adequatencss  of  externality  to  manifest  personality.  Each 
lower  phase  of  nature  presents  us  the  phenomena  of  a  strug- 
gle to  reach  the  realization  of  the  three  constituent  ]»hases 
involved  in  personality.  Each  higher  phase  achieves  what 
the  next  lower  one  was  most  deficient  in.  The  vertebrate 
animal  is  the  summit  of  nature.  The  generic  appears  in 
him  idcalhi  as  instinct  (but  not  as  Ego),  and  realh/  as  the 
process  of  reproduction.  But  no  individual  animal,  as 
such,  is  more  than  half  a  personality,  so' to  speak,  being 
cither  male  or  female,  and  becoming  whole  only  in  the 
generic  act.  With  consciousness  appears  persouality.  as 
incarnated  in  the  world,  and  a  new  world,  that  of  spirit, 
begins.  In  the  world  of  spirit  each  individual  suul  is  a 
monad — the  generic  entering  it  as  Ego,  and  thereby  con- 
stituting an  immortal  individual.  Where  the  generic  is 
only  instinct,  as  in  the  animal,  there  is  born  as  yet  no  self. 
The  species  lives,  but  the  individual  dies.  Human  beings 
are,  as  animals,  sexual  (dis-Kfcted),  and  only  half-persons, 
hence  mortal.  But  as  conscious  Egos  each  is  a  totality  and 
the  possibility  of  the  entire  race.  Hence,  the  human  being 
proceeds  to  realize  this  possibilitv  through  the  creation  of 
symbols  and  language,  science  and  institutions — family, 
society,  state,  and  Church — in  each  of  which  he  portrays 
for  himself  his  generic  nature,  some  phase  or  phases  of  the 
Absolute,  so  as  to  make  it  possible  for  the  mere  individual 
to  participate  in  the  life  of  the  race,  of  the  generic,  of  the 
Absolute.  Culture  or  education  is  the  name  of  the  process 
of  initiation  of  the  individual  into  this  heritage.  The 
whole  race  is  thus  made  to  live  vicariously  for  each  man, 
and  by  theoretical  participation  each  one  avails  himself 
of  the  life  of  the  whole,  without  being  obliged  actually  to 
suffer  the  penalties  of  living  exj»erience.  This  point  is  of 
the  greatest  importance  as  the  transition  from  nature  to 
spirit,  and  has  been  overlooked  by  countless  students  of 
Hegel,  who  have  for  this  reason  interpreted  his  doctrines 
pantheistically  as  a  genial  naturalism. 

The  Pliilfjuvph;/  of  S^iirit,  which  is  the  third  part  of  He- 
gel's system,  attempts  to  trace  out  in  its  details  this  self- 
emancipation  from  nature  and  history,  and  is  the  labor  of 
his  Berlin  period,  which  began  in  1818,  Oct.  22.  He  was 
called  to  the  chair  of  Fichte  by  the  minister  Von  Alten- 
stein.  In  1821  he  published  his  Philosophy  of  Rights,  con- 
taining the  science  of  jurisprudence,  morals,  and  politics. 
The  constitutional  monarchy  is  held  by  him  to  be  the  high- 
est form  of  government.  In  the  following  years  he  wrote 
his  ^-Esthetics,  published  after  his  death,  in  three  volumes, 
treating  of  the  three  epochs  of  art — symbolic  (Oriental), 
classic  (Greek  and  Roman),  and  romantic  (Christian) — as 
well  as  of  the  special  arts,  architecture,  sculpture,  painting, 
music,  and  poetry.  The  lectures  on  the  philosophy  of  his- 
tory were  written  in  1822-23,  and  delivered  with  modifica- 
tions five  times.     According  to  Hegel,  the  history  of  the 
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world  narrates  the  progress  of  humanity  into  a  conscious- 
ness of  freedom.  A  series  of  lectures  on  the  proof  of  the 
being  of  (Jod  were  delivered  by  hiui  in  18:U>.  While  en- 
gaged OH  a  new  edition  of  his  cumplelc  Lot/tc,  having  fin- 
ished the  revision  of  the  first  volume,  he  died  of  cholera, 
Nov.  14,  1  S3 1. 

llis  complete  works  were  edited,  and  in  some  cases  com- 
piled, from  notes  taken  at  his  lectures,  by  his  diseiplcs 
Slarheineke  Schuke,  Gane,  Von  llcnning,  Hntho,  Michclct, 
Fiirster,  and  IJDumann,  They  included  the  writings  of  the 
Schelling  period  (1  vi:>].),t\\'i  Phenoiiienofotfi/  of  Sjtirit  {\  vol.), 
Science  •</'  Imjic  {3  vols.),  Outtiiicn  of  the  Phi/usophi/  of 
Hujhtii  (1  vol.),  Pliiffjxophif  of  liiittory  (1  vol.).  .KHfhctica 
(o  vols.).  PhifoMupfii/  of  liflujiou  (2  vols.),  IlitUny  of  Phil- 
onnphij  {?,  vols.),  miscellaneous  writings  (2  vols.).  To  these 
should  be  added  the  /.»/•■  of  Hegel  by  Kusknkkanz.  Ac- 
cess to  Hegel's  system  through  English  translations  and 
original  expositions  is  becoming  quite  ample.  A  jiurtial 
analysis  and  paraphrase  of  the  first  cliapters  of  the  third 
volume  of  the  Sr,\j,ice  of'  I.offic  was  published  in  London 
(1865),  under  the  title  of  The  Snhj\-rti,-e  Ln,jlr  of  Ifnjfl, 
translated  by  II.  Slov.w,  Dk.,  and  .1.  W.ii.i.oN  ;  Lertnres 
on  the  l*hili>sijphif  >>/  IHstorif,  translated  from  llio  .3d  Ger.  ed. 
bv  J.  SiBUKE  (  ito'hn's  Lihrnvy,  London,  ISiiT)  :  Thfi  Lotji'c 
of  fl,,j,:l,  with  prolcgumena.  by  Wm.  Wallace,  Oxford, 
1874  (containing  vol.  i.  of  the  Encffc.  Pfn'f.  Svi.) ;  77(f  Se- 
cret of  Hcytl,  bciii;/  the  Jlcjdinn  Si/ttem  in  Oritjiuy  Princi- 
ple, Form\  and  Mutter,  by  James  IIiitciiiso.v  Stiulimg,  2 
vols.  London.  ISOJ  (contains  a  translation  of  a  portion  of 
the  first  volume  of  the  A'./'''-,  with  full  commentary) ;  Gen- 
end  Priniiplcn  of  the  Phibi^uphy  of  Xnturc,  icith  an  Ontline 
of  Home  of  itn  liccvnt  Developments  among  the  Oerniann,  em- 
bracint/  the  PhtloHophieul  Syntemi  of  SehnlUwj  and  f/efjrf, 
and  OkruH  Syitrm  of  Ntitnre,  by  J.  B.  Stallo.  Boston. 
1848  (contains  a  concise  but  genial  exposition  of  IlegcKs 
entire  system) ;  The  Science  <f  Thouijht,  a  Si/stem  of  Logic, 
by  Cn aui.es  Caukoll  Everett,  Boston,  18(jy  (contains an 
original  exposition  and  justification  of  a.  system  substan- 
tially identical  with  Hegel's /^oz/iV) ;  The  Xafion;  the  Poitn- 
dntionx  of  Civil  Order  and  Political  Life  in  the  U.S.,  by  E. 
Mt'Liroitn,  New  York,  1S70  (contains  an  original  exposi- 
tion and  discussion  of  positions  substantially  agreeing  with 
Hegel's  PhiloHophif  of  Ri'jhtH).  In  i\\c  Journal  of  Specula- 
tive Philosophi/{S>\.  Louis,  18()7-7J)  have  appeared  transla- 
tions of  Benard's  Anali/nin  of  Ileyrl's  ^Evthetien  ;  of  chap- 
ters from  the  Phi  nomcnolo<pf  of  Spirit,  with  analysis  and 
commentary:  of  the  PhiloHophical  Propndeutic  (writ- 
ten at  Nuremberg)  on  Jiightu,  Movah,  and  Relifjion,  tho 
outlines  of  Fjuijir  and  the  Phenomenoloijff  ;  of  tho  chapters 
in  tho  Ilinfort/  of  I'liU'in'iphi/  <m  Plato  and  Aristotle  ;  of  the 
chapter  on  Cliivalry  from  the  ^PJithrtica  .-  of  tho  greater 
part  of  Ilosenkranz's  Ileifel  an  the  Xational  /'hi/osopherof 
Orrmanj/  {written  in  1869  for  tho  centennial  anniversary 
of  Hegel's  birthday)  ;  of  Trendelenburg  On  the  Luffieal 
Qiirfitiun  in  Jlrtfrl'M  Si/ntem  ;  of  Michelet  and  Von  Hart- 
mann  on  /lefjil's  Dialectic;  besides  original  artielcs  on 
diHcrent  phases  of  Hegel's  system,  and  in  particular  an 
extended  Introduction  to  Spccnhitive  I^hiloHopht/  and  LotjiCj 
by  A.  Vera  (an  attem]tt  at  popular  presentation  of  Hegel's 
point  of  view;.  tier  man  works  on  various  phases  of 
Hegel's  system  exceed  a  thousand.  Scarcely  a  new  book 
in  science  or  literature  appears  in  (lermany  but  exhibits 
some  trace  of  tho  influence  of  Hegel.  Perhaps  Karl 
Rosenkranz  is  to  bo  named  as  tho  foremost  ilcfcnder  of  tho 
Hegelian  system,  and  its  most  genial  interpreter;  K. 
Haym  is  its  most  bitter  opponent.  A.  Vera  is  the  leading 
cxpnuiuler  of  Hegel  in  French  and  Italian.  He  has  ex- 
pandrd  the  Enci/r/'ip:rdia  into  7  volumes  in  French  by  his 
copious  commentary.  Ho  is  now  (I87.'»)  publishing  a 
French  translation  of  the  Philonophif  of  Reliijion.  Charles 
Benard  has  published  .'>  volumes  in  French,  giving  u  trans- 
lation of  nearly  all  of  the  .EtthrticH. 

llegd's  school  is  so  wiilesiu-eading,  and  includes  such  a 
variety  of  thinkers,  that  it  is  not  easy  to  give  an  accctunt 
of  it.  The  most  distinguished  names  in  it  are  (loschol, 
Hinrich'4.  Gabler,  Erdmann,  Marheineke,  Daub,  Rosen- 
kranz, (Jans,  Vatke,  Michelet,  roiiradi,  Kuno  Fischer, 
Hotho.  Ciirrii^rc,  Vischor.  Bruno  Bauer.  Thi'  brst  history 
of  the  Hegelian  school  is  to  be  found  in  Krii)MANN's  (Jrun- 
driHH  drr  (Jotrhirhtc  der  PhiloHojthie.  (i-5eo  articles  on  Oer- 
HAN    I'lIlLOSOI'IIY,   FlCllTE,  SciIELUXfi,  KaST.) 

W^I.  T.  llAnnis. 

IIcgCNip'pus,  a  contemporary  of  Di-nmsthenes  and 
^schines;  acted  with  great  energy  against  Philip  of  Ma- 
cedon,  advocating  the  Phocian  alliance  and  the  declaration 
of  war  against  Macedon.  Twi  of  the  oral  ions  which  have 
como  down  to  us  undi-r  the  name  of  lieinoFtlnncs  arc  us- 
criln-d  (o  llegcsippus  by  lln- ancient  grammarians — namely, 
that  nil  llnlonesus  and  that  on  tho  treaty  with  Alexaudcr. 

IIe;;irnh.     See  Heiuiiaii. 


I      Ue'gins,  post-tp.  of  Schuylkill  co..  Pa.     Pop.  1154. 
Hei'bcrg  ( .\NniiEAS  Peter)  was  b.  at  Vordiugborg,  in 

the  island  of  Scaland,  Nov.  10,  17jS;  studied  at  the  Uni- 
versity of  Copenhagen,  in  which  city  he  afterward  lived 
I  as  a  translator.     He  played  a  very  conspicuous  part  in  tho 
!   literary,  social,  ancl  political  life,  but  his  liberal  ideas  were 
'   blended    with    a   kind   of  revolutionary   passion,   and   the 
scourging  satire  with  wliich  he  attacked  any  kind  of  abuse 
was  often  mixed  with  scandal.     In   17*'9  was  exiled,  and 
went  to  Paris  ;  received  a  position  in  the  ministry  of  fnr(  iL'ii 
I  aftairs,  and  was  frequently  employed  l)y  Talleyrand  in  dip- 
I   lomatic  negotiations.     In  ISl  7  was  pensioned,  and  spent  th*? 
j   last  years  of  Ins  life  in  lonesome  retirement:  he  was  blind, 
:  and  bis  beautiful  and  accomplished  wife  had  not  followed 
:  him  in  liis  banishment.     D.  in  Paris  Apr.  30,  IS  II.     His 
comedies,  of  which  one,  Jleikintjhorn,  has  been  translated 
into    English    and   has   had    quite   a  run  on  the  English 
stage,  were  much  apjireciated  in  their  time,  but  arc  now 
entirely  out  of  date.     But  bomc  of  his  songs  and  prose- 
writings,  as.  for  inBtance,    The  Life  of  a  Dollar-bill,  arc 
still  interesting. 

Ileiberg  (.Tohan  Lrnwic),  son  of  the  preceding,  was 
b.  at  Copenhagen  Doc.  14.  1701.  Remained  with  the  mother 
when  the  father  was  exiled.  In  1817  took  a  degree  as  doctor 
in  philosophy  at  the  I'niversity  of  Copenhagen.  From  1819 
to  1822  lived  in  Paris  with  his  father.  From  1S22  to  1825  oc- 
cupied a  chair  as  professor  at  the  University  of  Kiel.  After 
1825  resided  in  Co]»enhagen,  closely  connected  with  the 
Roval  Theatre  as  poet  and  translator,  as  director  from 
lsj;t  to  1850.  and  as  censor.  I).  Aug.  25,  1800.  He  was 
a  highly  accomplished  man,  at  once  broad  and  acute, 
and  always  elegant,  especially  when  he  had  to  tell  people 
that  they  were  stujiid.  His  prose  writings  comprise  11 
vols,  of  criticisms  on  Danish  literature.  The  tendency  of 
his  criticism  wns  U*  educate  tin-  ])ublic.  and  make  it  capa- 
ble of  appreciating  literature  and  art;  and  in  this  tendency 
the  critic  was  eminently  successful.  His  poetical  works 
comprise  9  vols.,  and  consist  mostly  of  dramas,  of  which 
one,  Elverh'ii  {^'  Elves'  hill  "),  lias  become  the  national  drama 
of  tho  Danes,  in  s])ite  of  Holberg's  comedies  and  Ot  lilen- 
ehlager's  tragedies.  His  chief  work,  however,  is  a  comedy 
not  destined  for  the  stage,  A  Soul  after  Death.  A  shop- 
keeper of  Copenhagen  dies.  From  the  sky  he  witnesses 
his  burial  and  hears  the  minister's  speech.  He  then  strolls 
along  ;  knocks  at  the  gates  of  heaven,  but  is  rejected  :  tries 
to  get  into  Elysium,  but  is  rejected  again  :  and  settles  dowii 
at  last  in  a  comfortable  place,  wliere  he  finds  newspapers, 
beer,  tobacco,  and  slander,  exactly  as  in  Copenhagen.  Ho 
has  only  one  objection  to  the  place:  its  name  is  hell. 

Clemens  Petersen. 

Ilei'dc^  or  Ilrydp,  town  of  Germany,  in  the  former 
duchy  of  liol.-tein.  in  .North  Ditmiirsch,  near  the  North  Sea. 
It  carries  on  a  lively  trade  in  cattle  and  grain.     Pop.  (1280. 

Hei'delbcrg,  town  of  Germany,  in  tho  grand  duchy 
of  Baden,  on  the  Neckar,  has  one  of  the  oldest  and  most 
celebrated  universities  of  (iermany  ;  in  1862  it  numbered 
88  professors  and  785  students.  It  has  a  library  of  200.01)0 
volumes.  A  zoological  museum,  a  botanical  garden,  a  la- 
boratory, and  an  observatory  are  connected  with  it.  The 
old  castle,  built  in  the  twelfth  century,  enlarged  in  tho 
fourteenth  and  fifteenth,  much  injured  by  the  French  in 
1(188.  and  nearly  destroyed  by  fire  in  1701,  forms  a  very 
interesting  and  picturesque  ruin.  The  manufactures  of 
lieiilelbcrg  arc  very  varied,  comprising  tobacco,  madder. 
ultramarine,  and  other  dycstufls,  optical,  surgical,  and 
musical  instruments,  paper,  and  leather;  and  its  trade,  cs- 
jiecially  in  wine,  is  extensive.      Pop.  I9,y8.'{. 

Heidelberg,  tp.  in  Berks  eo.,  Pa.,  on  the  Lebanon  Val- 
ley U.  K.      It  has  manufactures  of  iron.     Pop.  119:1. 

Heidelberg,  tp.  in  Lebanon  co.,  Pa.     Pop.  2256. 

Heidelberg,  tp.  in  Lehigh  co.,  Pa.     Pop.  1111, 

Heidelbiii-g,>lp.  in  York  co..  Pa.     Pop.  2200. 

Hei'deiiheiin,  town  of  Wiirtemberg.  tlermany,  con- 
nected bv  rail  with  Aalen,  Stuttgart  (-L'l  miles  to  the  W. 
N.  W.),  ami  Niirdlingen.  It  has  varied  and  iuiporlaut 
manufactures.      Pop.  5107. 

Heights  (Measurement).  See  Hvpsometrv,  by  C.  A. 
SiiimT.  I  -S.  C.  S. 

Heirbroiin,  town  of  (Germany,  in  tho  kingdom  of 
Wiirtenibrrg,  on  the  Neckar,  is  a  curious  old  place,  with 
narrow  and  crookeil  streets,  ami  high,  iiiniintly  ornanicnli-d 
houses.  Among  its  public  buihiings  tb»'  churcli  of  St.  Kiliun. 
built  from  lOLI  to  1529.  tho  city  hall,  and  the  lower  in  which 
(]ot7.  von  Borlichingen  was  imprisoned  in  1529,  are  the  most 
remarkable.  Its  trailc  is  very  lively,  and  its  manufactures 
extensive  and  varied,  compriHing  while  lead,  soap,  ehein- 
ioals,  woollen  cloth,  gold  ami  silver  ware,  cutlery,  and 
niusic;il  and  scientific  iustrumonts.     Pop.  18,955. 
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Ileitn'dally  or  Heimdallr,  tbo  watchman  of  the 
^Esir,  ur  Scandinavian  god?,  son  of  Odin  by  a  mother  of 
the  Jotun  race.  He  has  gulden  teeth,  rides  a  horse  with 
a  golden  mane,  can  see  by  night  as  well  as  by  day.  and  be- 
holds everything  within  a  hundred  leagues.  He  can  hear 
the  growing  of  the  grass,  and  even  that  of  the  wool.  He 
dwells  in  the  bright  Hiniinbjorg,  at  the  place  where  the 
rainbow-bridge  enters  heaven.  When  danger  approaches 
he  blows  the  great  trumpet  Gjallar-horn  so  loudly  that  the 
whole  univer;:?e  can  hear. 

Hei'ne  (HEixnicH),  b.  at  DUsseldorf  of  Jewish  parent- 
age Dec.  12,  1799,  was  early  sent  to  Hamburg  to  his  uncle, 
the  well-known  banker,  Salomon  Heine,  to  prepare  him- 
self for  commercial  pursuits;  but  as  he  utterly  disliked 
business,  he  went  in  1811).  with  his  uncle's  consent  and 
support,  to  Bonn  to  study  law.  After  a  short  stay  in  that 
city,  during  which  he  became  quite  intimately  acquainted 
with  A.  W.  Schlegcl,  he  proceeded  to  Berlin,  where  Schlc- 
gel's  letters  introduced  him  to  the  celebrated  literary  circle 
which  gathered  around  Rahel  Levin,  and  which  was  fre- 
(luented  by  Hegel,  Chamisso,  Grabbe,  and  others.  Hero  lie 
studied  literature  and  philosophy,  and  published  his  first 
book,  a  volume  of  poems,  in  1822.  The  poems  were  hardly 
noticed,  however,  and  the  yuung  poet,  disappointed  and 
disgusted,  left  Berlin  for  Giittingen,  %vhere,  after  two  years* 
unwearied  study,  he  took  his  degree  in  law  in  1825,  Once 
more  he  returned  to  Berlin,  and  published  his  two  trage- 
dies, Almanzof  and  liadcllff,  but  this  second  attempt  was 
still  more  unsuccessful  than  the  first  had  beon.  It  was  his 
Rchihildcr,  published  in  Hamburg  in  4  vols.,  from  1820  to 
1831,  which  first  attracted  public  attention.  They  made 
quite  a  sensation  at  their  first  appearance.  The  audacity 
with  which  the  author  ridiculed  every  idea  and  institution 
for  which  people  felt  veneration,  the  recklessness  with 
which  he  slandered  ever}'  person  who  had  on  established 
name  in  literature,  the  malice,  wickedness,  and  deviltry 
of  the  book,  amazed  people,  at  the  same  time  that  they 
were  charmed  by  its  vivacity,  sprightliness,  elegance,  and 
brilliant  wit.  Next  year  he  published  his  Buck  der  Lieder, 
in  which  he  inserted  the  greatest  part  of  his  earlier  poems 
from  1822  ;  and  this  book  made  him  at  once  the  most  widely 
read  author  in  (iermauy.  There  was  a  new  sense  of  beauty 
in  these  poems.  Everything  they  sung  of,  from  the  greatest 
in  historical  remembrances  to  the  most  insignificant  traits  of 
every-day  life,  became  wonderfully  living  and  fresh,  and 
whether  they  moved  in  a  strain  of  melancholy  or  mockery 
they  were  always  original  and  impressive.  People  became 
almost  intoxicated.  From  1827  to  1831,  Heine  resided 
j)artly  in  Munich,  whei*e  he  edited  Pofltische  Annalen  to- 
gether with  Lindner:  partly  in  Berlin,  where  he  fell  out 
with  Platen  and  enriched  the  German  literature  with  a 
jnece  of  polemics  to  which  no  other  literature  has  an  equal, 
either  in  scanilal  ur  in  wit;  and  partly  in  Hamburg.  The 
revolution  of  July  put  him  in  a  sort  of  democratic  frenzy; 
and  as  it  perhaps  was  not  very  safe  for  him  to  live  in  Ger- 
many after  the  publication  of  Kalddorf  iibcr  den  Add,  in 
lln'c/'en  nu  den  Grnfeu  M.  rou  Muftke  (Hamburg,  l8."il),  he 
removed  in  that  year  to  Paris,  where  he  resided  with  some 
short  interruptions  for  the  rest  of  his  life;  he  d.  there  Feb. 
17,  1856.  From  ISliO  to  the  fall  of  the  cabinet  of  (iuizot 
in  1848  he  received  an  annual  pension  from  the  French 
government  of  4000  francs.  From  1847  he  was  for  the  most 
time  bedridden,  suffering  from  a  disease  of  the  spine,  which 
also  affected  his  eyes.  During  the  first  part  of  his  residence 
in  Paris  he  developed  a  great  literary  activity.  But  all 
that  he  wrote  was  only  a  repetition  of  the  two  original 
types  with  which  he  began — liiich  der  Lieder  and  Jiehe- 
bifder — and  he  who  knows  those  two  liooks  knows  Heine. 
His  prose  style  improved,  but  his  ideas  did  not  improve, 
and  his  poetical  genius  weakened.  The  freshness  became 
artificial,  the  intensity  forced.  A  lack  of  true  nobleness 
and  elevation  became  apparent,  and  his  influence  was  re- 
iluced  to  a  mere  dissolving  process.  The  principal  books 
written  in  Paris  were  A>»c  Gedichte  (1844),  Atta  Troll 
(1S47),  liomanzero  (1854),  Beitr'dge  zur  Gesrhlchte  der  nen- 
ern  schoiien  Litterntur  in  Deutsclilaud  (1833),  Framoaische 
ZnHtlinde  (I8:i.t).  Der  Salon  (1834-40),  Die  Romantische 
Srhnle  (1835),  Ct'ber  Borne  (1840),  Verm{»(.-kte  Schriften 
( 1854).  Clemens  PETEnsEN. 

Hein'sius  (Antonics),  b.  about  1C41,  and  d.  at  The 
Hague  Aug.  13.  1720.  When  William  of  Orange  ascended 
the  English  throne,  Heinsius  became  the  real  governor  of 
Holland,  and  he  acted  in  this  position  with  groat  success 
and  in  perfect  harmony  with  his  royal  master.  He  was,  if 
not  the  creator,  a  most  energetic  promoter,  of  the  grand 
alliance  between  England,  Holland,  Hanover,  Denmark, 
Prussia,  Austria,  and  Savoy  against  Louis  XIV.,  and  it 
was  to  him,  as  the  real  soul  of  the  alliance,  that  Louis  XIV. 
made  overtures  of  peace  in  1708,  17ilU,  and  1710.  But  the 
negotiations  were  everv  time  broken  off  on  account  of  the 


enormous  and  humiliating  sacrifices  which  Heinsius  de- 
manded of  France,  and  which  he  clung  most  doggcdlv  to. 
A  caprice  of  Queen  Anne,  however,  changed  the  whole  sit- 
uation (see  Spanish  Succession,  War  of  the),  and  as  at 
the  same  time  the  French  became  successful  once  more  in 
the  field,  the  Peace  of  L'trecht  was  concluded  Apr.  11,  1713. 
Heinsius  signed  it,  but  he  was  the  last  to  do  it. 

Heinsius  (Daniel),  a  disciple  of  Joseph  Scaliger,  b. 
June  U,  K>hO,  at  Ghent,  wrote  Latin  elegies  in  his  tenth 
year ;  became  professor  at  the  University  of  Leydeu  in  his 
twenty-fifth  year;  charmed  the  whole  world  by  his  Latin 
tragedies,  Hertnles  In/antirida,  AuriaeiiSy  etc. ;  received 
great  honors  from  Gustavus  Adolphus,  Urban  VIII.,  and 
other  monarchs  ;  and  d.  Feb.  25,  1655.  Published  critical 
editions  of  many  Greek  and  Latin  authors,  and  some  of 
these  editions  h.ave  great  value. — His  son,  Niklaas  Hein- 
sirs  (b.  July  20,  1620:  d.  Oct.  7,  16S1),  also  acquired  a 
great  name  for  his  critical  editions,  especially  of  Latin 
poets.  He  was  not  a  poet  himself,  nor  did  he  fill  the  ofiice 
of  a  professor.  He  was  a  statesman,  and  was  for  some 
years  in  the  service  of  Christina  of  Sweden. 

Heint'zelman  (Samuel  P.),  b.  in  Manheim.  Lancas- 
ter CO.,  Pa.,  Sept.  30,  1805;  graduated  at  West  Point,  and 
entered  the  army  as  second  lieutenant  of  infantry  duly, 
1826.  For  twenty  years  he  served  principally  on  the  Xnrth- 
ern  frontier  and  in  the  Florida  war.  In  1847-48,  being 
now  a  captain,  he  served  in  the  Mexican  war.  and  was  bre- 
vetted  major  Oct.  9,  1847,  for  gallantry  at  Huamantla. 
From  1849  to  1S55  he  served  in  California  against  the  Co- 
yote and  Vma  Indians,  and  subsequently  to  the  breaking 
out  of  the  civil  war  was  mostly  eni])loyed  on  frontier  duty 
in  Texas,  commanding  operations  on  the  llio  Grande 
against  Cortinas'  marauders,  etc.  He  attained  a  majority 
in  the  army  in  1855,  and  in  May,  1861,  was  commissioned 
colonel  of  the  17th  Infantry,  and  assigned  to  duty  in  Wash- 
ington as  acting  inspector-general  of  that  deji.artnient ;  ap- 
pointed brigadier-general  of  volunteers  May  17,  1861,  he 
commanded  the  forces  which  captured  Alexandria,  Va., 
May  24,  and  commanded  at  that  place  till  July  following. 
He 'took  part  in  the  first  battle  of  Bull  Run.  July  21,  1861, 
where  he  was  wounded.  In  the  Virginia  Peninsular  cam- 
]iaign  of  1862  he  commanded  the  3d  array  corps  before 
Yorktown,  Apr. -May,  and  at  the  battle  of  AVilliamsburg, 
May  5.  Promoted  to  he  major-general  of  volunteers  from 
the  date  of  the  latter  battle,  he  commanded  the  3d  and 
4th  corps  at  Fair  Oaks,  May  31.  June  1,  and  in  the  "  Seven 
Days'"  fight.  At  the  second  battle  of  Bull  Run  (Aug., 
1862)  he  was  engaged;  also  present  at  Chantilly,  Sept  1. 
On  Feb.  2, 1863,  he  was  placed  in  command  of  the  defences 
of  Washington  and  the  22d  army  corps,  which  command 
he  held  till  Oct.,  1863;  and  from  Jan.  to  Oct.,  1864,  com- 
manded the  northern  department,  embracing  the  States  of 
Ohio,  Michigan,  Indiana,  and  Illinois;  subsequently  on 
court-martial  duty  till  Aug.,  1865.  when  he  was  mustered 
out  of  the  volunteer  service.  Brevet  brigadier-general  and 
major-general  U.  S.  A.  for  gallant  conduct  in  battle.  Re- 
sumed command  of  the  17th  Infantry  in  Sept.,  1865,  and 
commanded  in  New  York  harbor  and  in  Texas.  In  Feb., 
1809,  he  was  retired  from  active  service  upon  the  full  rank 
of  major-general.  G.  Q.  Simmons. 

Heir  [Lat.  Airres],  one  who  is  entitled  by  law  to  succeed 
to  the  real  estate  of  a  deceased  person  who  dies  without  a 
will  or  who  leaves  property  undisposed  of  by  his  will.  The 
name  is  only  strictly  apjilicable  after  the  ancestor's  death, 
since  it  is  a  maxim  of  the  law  that  '*  no  one  can  be  the  heir 
of  a  living  person;''  still,  it  is  sometimes  used  in  a  second- 
ary sense,  to  designate  specified  persons,  during  the  ances- 
tor's life.  Personal  estate  does  not  pass  primarily  to  an 
heir,  but  is  received  by  the  administrator,  to  be  distributed 
among  the  next  of  kin,  according  to  definite  rules  of  ap- 
portionment, after  the  satisfaction  of  debts  and  other  proper 
charges.  (See  Administrator.)  But  the  rights  of  heirs 
appertain  to  all  forms  of  real  estate,  tangible  or  intangible, 
in  possession  or  in  expectancy,  and  arc  vested  in  them  im- 
mediately upon  the  occurrence  of  death,  without  any  for- 
mality of  transfer  or  acceptance.  Hence  it  is  a  legal  prin- 
ciple that  no  man  can  make  another  his  heir,  since  heirship 
exists  independently  of  any  individual  creation„and  de- 
pends solely  upon  the  ties  of  nature  and  established. rules 
of  Law.  Property  passing  to  an  heir  is  said  to  be  acquired 
by  descent,  while  all  other  modes  of  obtaining  title  to  land 
are  denominated,  in  law,  acquisitions  by  purchase.  An 
ancestor  is  under  no  obligation  to  refrain  from  disposing 
of  his  real  estate  in  order  that  his  heir  may  not  be  deprived 
of  his  prospective  interest  therein,  but  may,  if  he  desires, 
devise  it  entirely  to  third  persons  in  his  will.  This  rule  is 
sometimes  modified  by  statute,  as  in  New  Y'ork,  where  a 
testator  cannot  devise,  in  certain  cases  of  nearly  related 
heirs,  more  than  half  of  his  estate  to  charitable  corporations. 
When  the  heir  is  vested  with  the  real  estate,  he  does  not  take 
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it  absolutelv,  disnhargeii  of  all  the  claims  of  creditors,  but 
subject  ti)  their  risht  to  lew  iipnn  it.  as  if  the  ancestor 
were  liviii;,'.  in  case  the  avails  of  the  ]icvfonal  property  are 
not  sulhoient  for  the  paymeil  of  debts.  The  question  as 
to  what  relatives  shall  eonst'.tute  the  heirs  of  an  intestate 
is  determined  upon  different  primdjiles  in  Knpland  an<l  the 
U.  S.  It  is  the  policy  of  the  Knglish  law  to  keep  landed 
estates  undivided,  and  inheritance  is  therefore  governed  by 
the  law  of  I*itnn)c:KMTruK  (which  see).  The  eldest  son 
and  his  descendants  have  the  superior  claim  to  the  prop- 
erty, and  in  default  of  these  the  second  son  and  his  de- 
scendants receive  the  title,  and  so  on  with  the  other  sons 
if  there  bo  any  in  the  family.  If  there  be  only  daughters, 
(hey  all  inherit  e(jually  by  virtue  of  the  iloetrine  of  co- 
parcenary. In  the  U.  S.  no  preferential  claim  is  given  to 
any  one  of  the  children  above  the  others,  and  all  share  the 
inheritance  equally,  being  generally  considered  tcnant.s  in 
coniinon.  If  there  be  no  children  living  or  their  descend- 
ants, the  other  blood  relatives  who  arc  nearest  in  degree  in- 
herit the  property  according  to  rules  prescribed  by  statute. 
They  will  be  found  considered  more  at  length  under  the 
title  I)EscKVT.  When  there  are  no  heirs  of  the  deceased  the 
property  escheats  to  the  State. 

.\n  lieir-n/iptifjiil  is  one  whose  right  of  succession  is  in- 
defeasible in  case  he  survive  his  ancestor;  as.  for  example, 
the  eldest  son  under  the  Knglish  law  of  inheritance.  An 
heir-presnmjil!re  is  one  who  would  succeed  if  the  ancestor 
were  to  die  immediately,  but  whose  right  may  be  dis])laccd, 
if  the  anceslorlive,  by  the  coming  into  existence  of  another 
as  heir.  Thus,  in  Kngland  an  only  daughter  would  be  heir- 
presumptive  until  a  sun  were  born.  80  a  brother  would  be 
an  heir-presumptive  until  the  birth  of  a  child. 

(The  necessity  of  using  the  word  *' heirs  "  in  convey- 
ances of  land  is  considered  under  the  topic  Fee.  For  tiio 
difference  between  heir  at  common  law  and  fim-et  in  the 
civil  law, see  II.erks.)    G.  Ciiask.    Uev.  bv  T.  W.  D wight. 

Heir-Apparent  and  IIcir-Presuini>tive.  See 
lh:iu. 

lleir'looms,  such  personal  chattels  as  go.  by  force  of 
a  speiial  custom,  to  the  heir,  along  with  the  inheritance, 
and  not  to  the  executor  or  administrator  of  the  former 
owner,  as  the  usual  laws  for  the  disposition  of  personal 
properly  wouM  re(|uire.  The  term  "  heirloom  "  is  fre- 
quently employed  in  Knglish  law  at  the  present  day  as  ap- 
jdying  to  pictures,  |date.  or  other  articles  of  )iropcrty  which 
have  lieen  directed  by  deed  of  settlement  or  conveyance  in 
trust  to  pass,  with  the  mansion-house  in  which  they  are 
]daccd,  into  whosesoever  hands  the  house  may  come.  The 
ancient  jewels  of  the  Crown  are  also  heirlooms.  Charters 
and  deeds  evidencing  the  title  to  the  land,  together  with 
the  rece])taclc3  in  which  they  are  deposit(ul,  ]niss  likewise 
to  the  heir  with  the  inheritance,  .\ncicnt  authorities  define 
heirlooms  as  consisting  chieily  of  such  articles  as  are  firmly 
attached  to  the  IVcehcdd,  but  these  are  now  considereil  to 
pass  with  the  land  as  fixtures.  (.Sec  FiXTi  he.)  The  owner 
of  heirlooms  cannot  dispose  of  them  by  will  if  the  land  is 
left  to  di'pcend  to  the  heir;  they  arc  consiilercd  as  consti- 
tuting loo  essential  a  ]iortion  of  the  real  estate  to  ho  thus 
dissevered.  The  law  eonceniiiig  heirlooms  is  confined  to 
F.nglish  jurisprudence,  and  is  of  no  importance  in  the 
I'.  .S.,  unless  title-deeds  to  land  are  considered  as  passing 
to  Iho  heir  under  this  designation  in  this  country.  This, 
however,  is  not  dtdinitely  determined. 

UeouGE  CnAsK.  Kevised  by  T.  W.  Dwicnr. 
Hel  [related  to  the  word  lull],  the  Norse  goddess  of  the 
deail.  was  the  daughter  of  Loki  and  .Augurboda,  and  dwelt 
in  N'illlieim,  under  one  of  the  roots  of  Yggdraail.  the  mys- 
tic ash  tree,  where  slii'  had  been  hurled  by  the  .\I1-Father. 
Her  awful  abode  was  the  home  of  monstrous  evils  of  ©very 
kind,  imd  from  it  there  was  no  escape. 

Ilerainys  [tlr.  «Aos,  "  meadow,"  and  t^v^.  "  mouse  "],  a 
name  sometimes  given  to  f^etlctei  ('ftpeii>iln,  a  l^outh  African 
roilcnt  of  the  family  I'ecletidm,  also  calleil  jumping  liiire 
and  grand  jerboa.  It  is  over  a  foot  long,  and  can  leiip 
like  a  kangaroo — over  ;',(►  feet.  Is  nocturnal,  and  <'an  rap- 
i  lly  hide  itself  in  the  ground.     It  is  exceedingly  timid. 

Ilcrdcr,  The,  town  at  the  Netherlands,  in  the  prov- 
ince of  North  llolbiuil,  on  the  Miirsdiep.  which  separates 
the  mainland  from  the  island  of  Texel.  The  natural  bar- 
rier against  the  sea  to  the  lowlanrls  is  the  coasl-niuge  of 
'■  dunes  "  or  (fnwnn — hillocks  of  sand  thrown  up  by  the 
waves  and  drifted  inward  with  the  wiinls — which  has  a 
width  in  some  places  exceeding  -  miles.  Towarils  the 
southern  extremity  of  the  peninsula  of  North  Holland  the 
biirrier  beomes  much  enfeebled,  and  the  very  extremity, 
the  llelder.  has  re(|inred  works  of  extraordinary  nnvgni- 
lude.  Tlie  great  rlyke  of  the  llelder.  built  «d'  Norwegian 
granite  and  Helgian  limestone,  forms  for  U  miles  an  arti- 
ficial coiist-hnrrier.  The  Ilidder.  previously  little  more 
th;ui   a  fishing-village,  w:i-'  strongly  t'O-tificd  and  made  a 


naval  station  by  Napoleon  I.,  who  called  it  his  northern 
Gibraltar.  The  government  of  Holland  maintains  here  a 
naval  establishment,  with  dry  docks,  etc.  The  diflicullica 
of  navigatiim  of  the  Zuyder-Zce  caused  the  construction 
in  ISU'll  of  the  "North  Holland  Canal,"  from  Iho  Y  at  Am- 
sterdam to  the  Helder.  by  which  the  latter  place  beeauio 
the  real  Henjmrl  of  Amsterdam.  In  this  capacity,  however, 
it  will  be  in  great  degree  superseded  by  the  "North  Sea 
Canal  "  port  now  in  construction.     Pop.  17,21*6. 

Hd'cii  ['EAjVij],  wife  of  Mcnclaus,  and  the  most  beau- 
tiful woman  among  the  (Jreeks,  was  a  daughter  of  Leda, 
born  at  the  same  lime  with  Castor  and  Pollux.  Iter  se- 
duction by  I'aris  (with  whom  she  fled  to  Troy)  was  the 
cause  of  the  Trojan  war.  Her  story  is  variously  given  by 
different  (Jreck  poets. 

Helen,  post-tp.  of  McLcod  co.,  Minn.     Pop.  476. 

Hel'cna,  city,  cap.  of  Phillips  co.,  Ark.,  on  the  Missis- 
sippi Kiver,  S(l  miles  below  .Memphis,  Tcnn.  It  is  the  ter- 
minus of  the  Arkansas  Central  R.  K.,  has  2  banking-houses, 
0  churches  for  white  and  2  for  colored  people.  2  daily  and  1 
weekly  newspajjcr.  public  schools,  2  oil-mills,  gasworks,  2 
fire-engines,  n  hook-nnd-Iadder  company,  a  city-hall,  and  a 
theatre  building.     Pop.  2249. 

Q.  K.  I'.viPEnwoim  &  Co.,  PiBS.  "SoiTiiEnx  Shield." 

Helena,  tp.  of  Antrim  co.,  Mich.     Pop.  4.S.3. 

Helena,  post-tp.  of  Scott  co..  Minn.     Poji.  insfl. 

Helena,  post-v.,  cap.  of  the  Territory  and  of  Lewis  and 
Clarke  CO..  Mont.,  in  the  heart  of  the  gold  and  silver  mining 
district  of  .Montana,  loll  miles  8.  of  Fort  lienton.  has  2  na- 
tional and  1  private  bank,  silver-smelting  works,  foundry 
an<l  machine-shops.  2  carriage-shops,  2  door,  blind,  and  sash 
factories,  5  quartz  ami  :i  lumbermills,  and  2  daily  ami  week- 
ly journals.  It  is  the  chief  town  of  Montana.  Pop.  iilllB. 
K.  E.  FisK,  Fi).  "  Helena  Uebald." 

Helena,  post-tp.  of  Johnson  co.,  Neb.     Pop.  SH.I. 

Helena,  postv.  of  Brasher  tp.,  St.  Lawrence  co.,  N.  Y. 
It  has  water-power.     Pop.  150. 

Helena,  a  v.  of  Newberry  co.,  S.  C,  1  mile  W.  of  New- 
berry Ccmrt-housc,  at  the  junction  of  the  Greeuvillo  and 
Columbia  and  the  Laurens  R.  Rs. 

Helena,  post-v.,  county-scat  of  Karnes  co.,  Tex.,  i6 
miles  .S.  E.  of  San  .Vntonio,  on  San  .\ntonio  River. 

Helena,  Saint,  niotlier  of  Constantino  the  (Jrcat,  b. 
at  Drepauum  in  liithynia  in  247  (or,  as  some  say,  at  Glou- 
cester in  liritain).  She  was  married  to  the  emperor  Con- 
stantius  Chlorus,  who  for  reasons  of  state  divorced  her  in 
2(12;  but  her  son,  Constantino  the  Great,  on  succeeding  to 
the  throne  in  :iOI),  treated  her  with  great  honor,  and  con- 
ferred upon  her  the  title  of  .\ugusta.  After  her  conversion 
to  the  Christian  faith  she  made  a  pilgrimage  to  JerusaUin, 
where,  with  almost  niiraeulous  success,  if  the  legend  is 
credible,  she  succeeded  in  identifying  all  the  remarkable 
objects  and  places  connected  with  our  Saviour's  history  ; 
more  especially  his  sepulchre  an<l  the  real  wood  of  the 
cross  on  which  he  suffered.  She  also,  as  we  are  told,  dis- 
covered the  burial  (dace  of  the  "  .Magi  "  or  Wise  Men  of  the 
Fast  (the  "Three  Kings"),  removed  their  bodies  to  Con- 
stantinople, whence  they  were  transferred  to  .Milan,  and 
thence  ( 111)4)  to  C<dogue,  where  they  constitute  one  of  the 
chief  wonders  aiul  sights  of  the  noble  cathedral.  \i.  about 
.128.  For  her  many  virtues  and  charities  she  was  eubsc- 
queiitly  canonized  by  the  Church. 

Ilel'enus,  a  son  of  Pyrrhus,  king  of  Epirus,  accom- 
panied his  father  on  his  ex]KMlitioii  to  Italy  in  2."'U  a.  c. 
After  till'  ileb-at  at  lieneventum.  in  27.'i  n.  ('..and  the  return 
of  Pyrrhus  to  Fpirus.  llelenus  was  left  in  Tarentum  with 
a  small  garrison  id'  Epirotcs.  Ho  was  soon  recalled,  how- 
ever, and  took  |ui.rt  in  the  attack  on  Argos,  in  which  Pyr- 
rhus was  killed.  He  was  taken  prisoner  himself,  but  An- 
tigonus  Gonatas  treated  him  with  great  regaril.  and  allowed 
him  to  ri'turn  to  Ejiirus  with  the  remains  id'  his  father. 

Hi'littde  (.lEAS),b.  in  ISOl  at  Turgowili,  was  brought 
up  at  liuehnrcst,  I  lieu  capital  of  Wallachia,  in  a  college, 
where  ho  made  such  remarkable  pnigress  that  at  twenty 
years  of  age  he  was  chosen  one  of  its  professors.  As  a 
literary  man  he  intrmluced  French  literature  into  Uoii- 
mania  bv  translating  llii'  .1/.-./i7o/i'.,ii»  of  l.amartine.  the 
works  of  Voltaire,  and  other  aulliors  of  the  seveiileenlh 
century.  He  published  also  The  Chrniliim  ami  .S'lr.i/i/ii'm. 
ami  another  poem.  Mirhurl  ihr  /linrr,  which  ia  the  na- 
tional poem.  Ihi-  tlt'tiil  (d"  lionmania.  IlClinde  in  1S:11 
founded  the  W'^ill'irhiini  I'miiiir,  a  paper  which  was  soon 
suppressed  by  till'  Wallaehinn  governuicnl,  (lien  under  Ihc 

iiiflnem f  Russia.     In  ISIS,  IKdiade  was  n  meiuber  of 

the  revolutionary  goveriimenl,  and  in  ■'September  he  was 
exiled.  lie  weni  lo  Paris,  (hen  (o  (ho  islnml  of  Chio.  whore 
he  finisbed  his  poem  of  Mirh'iel  Ihe  /Iroir,  an.)  since  ISfiO 
he  h;is  lived  in  Houmania.  Fiii.ix  At cmone. 
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Helianthus.     See  Sdnfloweu. 

Hel'icoid  [Gr.  a.f,  a  "scroll,"  and  eTSo!,  "form"],  a 
wriiped  surface  that  may  be  generated  by  a  straight  line 
movin.'  so  that  each  of  its  points  shall  advance  unl- 
f.)rmlv°in  the  direction  of  a  given  straight  line,  and  at  the 
same'time  have  a  uniform  angular  motion  around  it.  Ihe 
fixed  line  is  called  the  axis  of  the  surface,  the  moving  line 
is  called  the  directrix,  and  any  position  of  the  directrix  is 
called  an  element.  The  conditions  imposed  require  that 
the  same  point  of  the  generatrix  shall  remain  continually 
on  the  axis,  and  that  the  angle  between  the  directrix  and 
axi=  shail  be  constant.  When  this  angle  is  a  right  angle, 
the  helicoid  is  rirjht  :  otherwise  it  is  oblique.  The  curve 
generated  by  any  point  of  the  directrix  is  called  a  helix 
The  ri-'ht  helicoid,  which  is  a  particular  case  of  the  helicoid, 
is  also"  a  particular  case  of  the  right  conoid.  The  under 
surface,  or  soffit,  of  the  spiral  stairw.ay  is  an  example  of 
the  right  helicoid  ;  also  the  upper,  or  lower  surface  of  the 
thread°of  the  rectangular-threaded  screw.  The  upper  and 
lower  surfaces  of  the  thread  of  a  triangular-threaded  screw 
are  examples  of  the  oblique  helicoid.  Since  the  helicoid  is 
a  warped  surface,  every  plane  passing  through  an  element 
is  tangent  to  the  surface  at  some  point  of  the  element.  To 
construct  a  plane  that  shall  be  tangent  to  a  helicoid  at  a 
civen  point,  draw  the  element  of  the  surface  through  the 
given  point;  also  a  tangent  line  to  the  helix  that  passes 
through  the  same  point;  the  plane  of  these  lines  is  the  re- 
quired plane.  A  plane  through  the  point  of  contact,  per- 
pendicular to  the  axis,  intersects  the  surface  in  a  curve 
called  the  spiral  of  Archimedes,  and  the  tangent  plane  in 
a  line  tangent  to  this  spiral.  If  tangents  are  drawn  to  any 
helix  at  every  one  of  its  points,  these  tangents  form  a  sur- 
face called  the  chvelopithle  helieoid,  from  the  fact  tliat  it  can 
be  developed,  or  rolled  out,  on  a  plane.         W.  6.  PiiCK. 

Hel'icon  [Gr.  'EAixoif],  Mount,  a  mountain  of  Greece, 
in  B.eotia,  between  the  Gulf  of  Corinth  and  Lake  Copais. 
It  is  strictly  a  range  of  mountains,  a  continuation  eastward 
of  Parnassus.  Its  highest  point  is  a  cone  5000  feet  high. 
Its  eastern  side  is  fertile  and  abounds  in  springs.  Helicon 
was  sacred  to  the  Muses,  probably  because  Hesiod  the  poet 
lived  .at  Ascra,  near  its  eastern  foot.  Near  Ascra  was  the 
fountain  Aganippe.  Higher  up  was  the  grove  of  the  jMuscs. 
Still  higher  up  was  the  well  Hippocrene.  These  points  are 
well  identified  in  modern  times. 

Hel'igoland,  or  Hergoland  ("holy  land"),  a  small 
island  in  the  \orth  Sea,  capturc<l  by  England  from  Den- 
mark in  ISO",  opposite  to  and  about  40  miles  from  the 
mouth  of  the  Ellje,  in  lat.  54°  11'  N.  and  Ion.  7°  SM'  E. 
Including  Sandy  Island,  it  is  about  1  mile  long  from  X.  to 
S.,  one-third  ofa  mile  wide,  and  about  3  miles  in  circum- 
ference. The  inhabitants  are  mainly  of  Frisian  descent, 
and  engaged  in  fishing  and  piloting,  though  of  late  years 
they  have  turned  their  attention  to  accommodating  visitors 
who  resort  here  for  the  fine  sea-bathing.  The  island  is  di- 
vided into  two  parts — the  low  ground  and  the  rock  ;  the 
latter,  a  red  sandstone,  rises  to  a  height  of  200  feet  ahove 
the  sea.  There  are  several  excellent  roadsteads.  Although 
much  has  been  said  of  the  gradual  washing  away  of  Ihe 
island  by  the  sea,  the  probable  rate  is  but  very  small ;  and 
by  the  best  .authorities  it  is  stated  that  the  island  has  suf- 
fered a  diminution  of  but  three  miles  in  circumference  for 
a  century.  The  government  is  vested  in  a  governor  ap- 
pointed by  the  Crown,  aided  by  an  executive  council.  The 
island  is  fortified,  and  has  a  lighthouse.  In  ancient  times 
it  was  inhabited  bv  Frisii,  and  it  is  said  that  on  this  island 
the  temple  of  the  Frisic  god  Foscte  stood,  before  the  intro- 
duction of  Christianity  in  the  eighth  century,  when  it  was 
destroyed.     Pop.  1012. 

Heliodo'nis  [•HAioSupos],  classed  among  the  scriplora 
erotici  Gmi.  h.  at  Emesa  in  Syria,  and  flourished  towards 
the  end  of  the  fourth  century  A.  D. ;  wrote,  probably  in 
early  life,  a  romance  entitled  ^Elhinpica  in  10  books,  de- 
scribing the  loves  of  Theagenes,  a  Thessalian  youth,  and 
Chariclea,  daughter  of  a  king  of  .Ethiopia.  Heliodorus 
became  in  later  life  bishop  of  Tricca.  The  best  editions 
are  bv  Mitscherlich  in  the  Scriplorea  Erolici  Griecl  (the 
2d  vol.  in  2  parts,  Str.asburg,  ITOR),  by  Coraes  (Pans, 
1805  2  vols.),  and  in  Didot's  Scriplorum  Grsccorum  Bibli- 
otheca  (Paris).  H.  Drisler. 

Heliogabalus.  Sec  EL.VGABALrs. 
Helioin'eter  [Gr.  ^Aioi,  the  "  sun,"  and  ^erpov,  a  "  meas- 
ure "],  an  instrument  first  invented  to  measure  the  diameter 
of  the  sun  in  seconds  and  parts  of  seconds,  but  now  em- 
ployed to  measure  small  arcs  generally  upon  the  celestial 
sphere.     There  are  several  remarkably  ingenious  forms. 

Heliop'olis,  one  of  the  most  famous  cities  of  ancient 
Etrypt,  situated  near  the  delta  of  the  Xile,  on  the  canal 
which  connected  that  river  with  the  Red  Sea.  It  was  the 
chief  seat  of  the  worship  of  the  sun  and  the  cradle  of  the 


legends  of  the  sacred  bull  Mnevis  and  the  wonderful  bird 
Phoenix.  It  was  celebrated  for  the  magnificence  of  its  tem- 
ples and  for  the  learning  and  wisdom  of  its  priests.  Many 
of  the  Greek  philosophers  spent  some  time  in  Ueliupolis 
to  study  ;  Plato  lived  there  for  thirteen  years.  In  the  fifth 
century  it  began  to  decline,  and  when  Strabo  visited  it  at 
the  beginning  of  the  Christian  era,  he  found  it  a  city  of 
magnificent  ruins,  of  which  now  only  a  few  fragments  are 
left?  Its  site  is  occupied  by  a  small  village,  Matareeyeh. 
Heliopolis  of  Syria.  See  Baalbec. 
He'liostat  [Gr.  ijAios.  the  "  sun  ;"  (rraTiis,  "  placed,"  from 
icTTiiai,  to  "  place "],  a  mirror  carried  by  a  clockwork 
mechanism,  so  contrived  as  to  reflect  a  beam  of  solar  light 
in  an  unvarying  direction,  notwithstanding  the  apparent 
change  of  place  of  the  sun  in  its  diurnal  motion.  The 
heliostat  has  long  been  in  use  in  physical  investigations 
and  experiments,  without  possessing  a  high  degree  of  pre- 
cision. More  recently  it  has  been  employed  in  aid  of  as- 
tronomical observation,  for  which  purpose  it  has  been 
greatly  improved.  The  American  expeditions  sent  out  to 
observe  the  transit  of  Venus  of  1874  (and  also  the  French) 
made  use  of  the  heliostat  in  photographing  the  successive 
aspects  of  that  phenomenon  by  means  of  telescopes  of 
long  focus  (40  feet),  instruments  which  without  it  could 
not'have  been  employed  at  all.  A  nearly  or  quite  jierfect 
form  of  heliostatic  apparatus,  as  it  respects  j.recision  of 
movement,  was  one  of  the  latest  inventions  of  the  very  in- 
genious Foucault,  and  was  called  by  him  the  tidermtal  (Lat. 
aidm,  a.  "star  or  constellation;"  stntiiere,  to  "place"  or 
"  fix  "),  being  designed  for  use  in  all  the  ordinary  ohserva- 
tii>ns  of  astronomy,  for  the  purpose  of  enabling  the  ob- 
■lervcr  to  occupy  constantly  the  same  and  the  most  conve- 
nient position.  ■  F.  A.  P.  Barnard. 

He'liotrope,  or  Bloodstone,  a  variety  of  jaspery 
quartz,  much  used  in  jewelry,  and  presenting  bright  red 
spots  upon  a  deep  green  ground. 

Heliotrope  [Gr.  ^*ios,  the  "sun;"  rpoir^.  "turning"], 
an  instrument  employed  in  geodesy  to  reflect  the  sun's 
ravs  from  one  signal-station  to  another  in  order  to  facili- 
tate observation  T  the  reflecting  surface  presenting  to  the 
distant  observer  the  appearance  of  a  brilliantly  luminous 
point  or  star.     There  are  several  varieties. 

Sleinhcira  HcVu.iropr.—The  following  description  of 
this  useful  instrument  may  be  acceptable  to  observers, 
since  the  inventor's  own  account  is  not  readily  accessible.* 
This  extremely  simple  and  portable  little  instrument  may 
be  used  directly  to  indicate  the  position  of  a  distant  object, 
for  the  purpose  of  angular  (horizontal  or  vertical)  meas- 
ures, or  it  mav  be  employed  for  giving  time-signals  (chro- 
nometer comparisons,  for  instance)  to  a  distant  point;  and 
observers  at  distant  stations  may  even  converse  by  adopt- 
inf  an  alphabet  composed  of  long  and  short  intervals  of 
time.  Should  the  station  to  which  the  light  of  the  helio- 
trope is  to  be  shown  be  at  a  distance  too  great  for  the  un- 
aided vision,  the  instrument  may  be  attached  to  a  telescope. 
Fig.  1. 
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Bv  the  aid  of  the  annexed  figure,  representing  the  in- 
strument two-thirds  its  actual  length,  its  adjustment  and  use 
mav  be  easilv  understood.  Its  principle  of  construction 
involves  the  formation  of  an  image  of  Ihe  sun  180°  distant 
from  the  direction  of  the  reflected  rays,  by  means  of  which 
the  eye  may  perceive  the  distant  area  over  which  the  solar 
licbt,  reflected  bv  the  mirror,  is  difl'uscd.  This  is  effected 
as" follows;  The  reflecting  surface  of  the  mirror  is  peror- 
ated in  the  centre,  and  that  axis  of  the  instrument  which  is 
directed  to  it  carries  a  small  lens,  in  the  focus  of  which  is 


•  Schumacher's  Jnhrbuch  for  1844,  p.  12 
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placed  a  surface  of  white  chalk  or  plaster  of  Paris.  If 
the  solar  rays,  admitte<t  through  the  hole,  arc  mailo  to  fall 
upon  the  lens,  they  are  united  on  the  white  surface,  and 
are  returned  back  through  the  lens  and  reflected  by  the 
lower  surface  of  the  glass  where  tho  metallic  surface  had 
been  removed,  and  in  a  Fio.  2. 

direction,  according  to 
the  laws  of  optics,  exactly 
opposite  to  that  in  which 
the  s>nn€  /o(f*'r  surface  of 
the  inirrorreflectsthesun 
towards  the  distant  ob- 
ject.   (See  Fig.  2.)     To 


^io^m 


^ 

Eye 
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use  the   instrument   ad-  +• 

just  as  follows  :  Imagine 

a  plane  (o  pass  through 

the  vortical   axis   of  the 

supjj'irting  screw  and  the  ^^. 

optical   axis  of  tho   lens  CnoiK^ 

(and  consequently  also  through  tho  centre  of  tho   opening 

in  the  reflecting  surface  of  the  mirror),  and  direct  the  latter 

to  the  sun.  F.  A.  P.  Barnaud. 

Heliotrope  [Ur.  ^Ato?,  "sun,"  and  Tpeiruj,  to  "turn:" 
the  flowers  were  once  believed  to  turn  with  the  sun],  a 
genus  (fleliutropium)  of  herbs  and  shrubs  of  the  order 
Boraginaccffi.  The  IT.  Pernvianum  and  its  hybrids  aro 
green-house  shrubs,  having  flowers  of  delightful  fragrance. 
They  are  extensively  cultivated  for  their  flowers,  which  aro 
usotl  by  perfumers.  H.  curaanaviruin  and  inijoH<tti,idri*  are 
natives  of  the  U.  S.,  where  also  the  common  heliotrope  (//. 
Enrnpseum)  is  naturalized.  The  Indian  heliotropes  (  ffrlio- 
phijfnm)  have  a  few  representatives  in  the  flora  of  the  U.  S. 

Helix.     See  Pii-moxata. 

Helix  [Gr,  tAif,  a  "winding"],  a  curve  described  by 
any  p<iint  of  the  gi  neratrix  of  a  helicoiJ.  (See  IlBLicorn.) 
If  a  screw  is  turned  around  in  a  lixed  nut,  every  point  of 
the  screw  describes  a  helix.  From  the  method  of  its  gen- 
eration it  follows  that  every  point  of  a  helix  is  equally  dis- 
tant from  the  axis  ;  hence,  if  we  suppose  the  axis  vertical, 
the  horizontal  projection  of  a  helix  is  the  circumference  of 
a  circle  ;  further,  every  tangent  to  a  helix  makes  a  constant 
angle  with  the  horizontal  jilanc.  If  the  jirojccting  cylinder 
of  a  helix  on  the  horizontal  plane  is  developed,  or  rolled 
out,  on  a  tangent  plane,  the  helix  will  devolup  into  a  right 
line,  which  makes  with  tho  development  of  tho  base  an  an- 
gle equal  to  the  angle  that  the  helix  makes  with  the  hori- 
zontal plane.  Tho  tangent  of  thi.s  angle  is  equal  to  the  ver- 
tical distance  tlirough  which  the  generatrix  ascends  in  one 
revolution,  divided  by  the  horizontal  projection  of  tho  same 
portion  of  the  helix.  The  different  helices  that  make  up 
an  oblique  helicoid  are  dilTcrentty  inclined  to  the  horizontal 
plane,  the  limits  of  this  varying  inclination  being  'J0°  and 
0®.  The  nearer  a  helix  is  to  the  axis,  the  greater  is  its  in- 
clination. If  tangents  are  drawn  to  a  given  helix  at  every 
jioint,  and  produced  to  meet  a  plane  jierpendicular  to  tho 
axis,  they  will  intersect  that  plane  in  a  curve  which  is  an 
involute  of  that  circle  which  is  tho  horizontal  jirojection  of 
the  given  helix.  W.  (i.  Pf.ck. 

Hell.  Hell  is  originally  that  which  is  "covered"  [Ang. 
Sax.  h'litu'],  the  invisible  world;  tho  Hebrew  Shvd  (to 
"  a-'k,"  or  "  to  bo  hollow  ")  is  tho  i(iK/p/'-i/-r»r/i/ ;  the  Greek 
ll'ifliH  is  the  nnnf.cii  place;  iithmnn  means  tho  valley  of 
llinnom.  The  Old  Testament  uses  Sheol,  and  the  New 
Testament  uses  Hades,  for  tho  place  of  tho  dead;  some- 
times tho  words  may  bo  restricted  to  tho  grave,  at  others 
to  the  place  of  the  spirit  without  regard  to  character, 
though  tliere  are  ackinjwlcclgefl  distinctions  ;ind  divi.-icms 
there.  The  Jews  after  tho  exile  divided  Sheol  into  I'ara- 
dise  and  Gehenna.  (On  Hndcn  see  Dr.  E.  U.  Craven's 
E-rrursHS,  Lange'fli  Commmt.  on  Jlfivrftition,  p.  HGI.) 

The  place  of  punishment  (the  |prc.sent  moaning  of  *'  hell  ") 
is  doHcribeil  in  tlie  Bible  as  a  ])Iace  of  torment  or  everlast- 
ing punishment.  It  is  rigiirativdy  spoken  of  as  under  the 
eiirth,  as  Gehenna  (t!)o  valley  of  llinnom,  where  the  rites  of 
Moluch  wore  celebrated),  us  Tartarus,  as  silence,  the  prison- 
house,  the  pit  of  do.-'trnctiiin,  outer  (or  blackness  of)  dark- 
ness, whore  the  worm  diotli  not,  etc.  The  condemned  sutl'er 
( 1 )  the  punishments  which  nntuiftHif  follow  sin — lot^s  of  hap- 
])ine8S,  pain,  pnqiensitios  to  sin.  tho  company  of  the  evil, 
etc.;  and  (2)  God's  pnnitirr  juilgnionts.  SulTerings  vary 
with  rh'grooH  of  guilt.  I'.etwoen  liell  and  heaven  tlie  scho- 
lastic divines  plnecd  Puri^alory,  with  various  compartment*". 

The  Church  has  ahnn-it  always  and  universally  held  to 
tlie  future,  eternal  punishment  of  tho  wicked.  Ilere  and 
there  some  have  taught  (1)  no  future  punishment;  (2)  a 
]»artial,  (  ^  )  or  complete  restoration.  Almo.«t  every  nation 
and  tribe  has  believed  in  the  existence  of  hell  as  a  placO'  of 
punishment.  Descriptions  have  depended  largely  on  the 
power  and  character  of  men's  imaginations.  (See  the  ac- 
counts of  tho  Scandinavian  Xillheim  and  the  minute  and 


[  boundless  extravagance  of  the  later  Hindoo  doctrine.)  The 
pagan  accounts  vary  according  to  the  peculiar  viewe  of 
each  people  as  to  the  character  of  evil  and  that  which 
constitutes  the  horrible.  The  IJible  is  very  reticent  as  to 
particulars;  heathen  writings  arc  generally  vt.ry  minute, 
sensuous,  and  revolting.  (See  art.  "  Gehenna "  and  the 
literature  by  Prof.  Ezra  Abbot  in  the  Appendix  to  Alger's 
IliHturif  Iff  tiif-  Uuctrinc  of  a  Future  Life.)       IsAAO  KlLKY. 

Hell  (Maximilian),  b.  at  Sehcmnitz  May  i;j,  1720.  In 
17;)H  ho  entered  the  Society  of  Jesus,  and  in  17i>l  took  holy 
orders.  From  early  youth  he  evinced  groat  interest  in 
astronomy  and  natural  Kcicnco.  and  while  in  Vienna  studied 
at  the  observatory  belonging  to  the  society.  Later,  ho  hold 
the  chair  of  mathematics  at  the  University  of  Klauson- 
burg,  Transylvania,  for  a  couple  of  years,  but  from  1700 
tilled  the  position  of  director  of  the  observatory  in  Vienna 
to  his  death,  Apr.  14,  1792.  His  principal  works  are 
Ephchicrideti  A'Ai'inifnuica  ad  mcridinnnm  Vuidobuiiniscm 
( 1707-80),  and  Obn'-rratio  transituti  Vt^uen's  aiitf  dinfum  Soli's 
die  SJunii,  (nino  1700  (1770) ;  which  observation  was  macie 
at  N'ardohuus,  the  northernmost  town  on  the  mainland  of 
Europe.  On  this  northern  journey  he  was  said  to  have 
made  most  important  observations,  but  they  were  never 
jiubiishod,  though  announced. 

Helladotheri'iila'  ["eaAo?, "Greece," and 5»)pi'oi'," wild 
beast*'],  a  family  established  for  an  extinct  form  whose  re- 
mains have  been  found  in  the  Miocene  deposit  of  Pikermi, 
near  Athens.  The  animal  in  its  external  appearance  had 
some  resemblance  on  tlie  one  hand  to  the  giraffe,  and  on 
the  other  to  the  antelopes  or  doer,  the  body  in  front  being 
upraised  higher  than  behind,  as  in  the  giraffe,  but  the 
legs  being  relatively  shorter,  and  tho  nock  not  prolonged, 
thus  rather  resembling  the  antelopes.  It  excelled  in  bulk 
any  of  the  living  ruminants.  The  skull  was  distinguish- 
ed by  tho  extension  of  the  supra-occipital  and  parietal 
far  backward,  and  by  its  contraction  forward  in  front  of 
the  molars,  the  facial  portion  being  normally  produced. 
The  molars  (ISI.  |,  P.M.  \)  were  broad,  and  the  inner  cres- 
contic  plates  of  enamel  described  a  simple  curve.  No 
horns  appear  to  have  been  developed.  The  generic  name 
is  //( {(udi'thf.rium.  (Sec  GAinKV,  Auimaxur  foeeiUn  dc 
I'Attitpu;  pp.  252,  264,  pi.  41-44.)  TiiEonouK  Gii.l. 

Hel'lam,  post-tp.  of  York  co.,  Pa.     Pop.  IG.'iO. 

Hellnni'cus  [*EA.AaM«os].  the  most  distinguished  of  the 
old  \oyoy pdiiioi.,  ]ireceding  llerndiit us.  was  a  native  of  Mily- 
lene  in  Lesbos,  li.,  according  to  Pamphila.  b.  c.  49li,  anil  d. 
about  411  ;  but  these  dates  aro  much  ([uestionod.  Like  Hi- 
rodotus  and  Hccatanis,  he  visited  tho  countries  he  drscriiM  -<, 
though  scarcely  any  particulars  of  his  lifi'  are  known.  He 
wrote  a  numberof  works  (some  state  30),  but  ])robably  j)arts 
of  works  arc  quoted  by  distinct  titles.  They  related  chiefly 
to  tho  early  Greek  and  Persian  history.  His  principal 
writings  arc  Dfucalinuruy  in  two  books;  I'horouin,  in  2 
books  J  Ailif  litis,  in  2  books;  Troica,  in  2  books;  Atthif,  in 
4  books;  ^EullcOf  in  2  books;  Pcrsica,  in  two  books;  and 
a  chronological  work,  lipatai  t^? 'Ilpa?  (a  list  of  the  priest- 
esses of  Juno  at  Argosl.  in  ;i  Itonks.  Of  his  writings,  frag- 
ments are  left,  collected  by  Slurz.  Ih/htniri  Lcshii  Fnnjtu. 
(1820),  and  by  Miillor,  Iliftt.  Gruv.  Fntgm.,  vol.  i.,  pp.  -10- 
CU.  (See  MriiE's  Ilint.  Greek  Lit,,  vol.  iv.)     H.  DnisLKit. 

Hellas.    See  Gitijcci:,  by  Prof.  H.  C.  Camkkon,  Pn.  I). 

Hell-bonder,  the  Meunpnmn  nfftffhaiiirn'iiti  or  Pr-.u,- 
iinpsiM  hnrridn,  called  also  MihI  Devil,"  (^roillld  l*Ul»p>'» 
and  Young  Alligator,  a  tailed  bat rachian  Inuiid  thiuugh- 
out  a  large  part  of  the  I).  S.  It  lives  at  the  hot  tun)  of  streams, 
is  one  or  two  feet  long,  and  is  incorrectly  believed  by  fisher- 
men to  be  poisonous.  It  is  very  greedy,  and  often  bites  a 
fish-hook,  to  tho  angler's  groat  annoyance. 

Ilel'le  ['EAAt)].  in  (ireck  mythology,  a  daughter  of 
Athannis  antl  Nophcle.  AVlien  Phrixus,  Hello's  brother, 
was  to  bo  jiut  to  death.  Neplu-Ie  placed  her  children  on  the 
linck  of  Chrysoinallus.  the  ram  with  the  golden  fleooo.  who 
went  with  them  through  the  air:  but  Hello  fell  ofl",  ami  was 
drowned  in  tho  HoIIet;pMnt,  which  was  mimed  from  her. 

Hel'leborc  [<ir,  iXXifiopoi],  n  famous  remedy  used  es- 
jtociallv  by  the  iincionts  in  eases  of  insanity.  The  best 
grow  at  .\ntuvua  (which  cee).  It  was  the  root  of  llrfl.. 
horun  urieutnlin,  an  lierb  of  (ho  onler  Uanuneuhicoa?.  The 
"black  holleboro"  of  modern  pharmacy  is  chiefly  the  |>riid 
net  of  //.  ui'i'-r  (which  procluces  the  flower  called  ("lirist- 
mas  rosel.  Its  properties  are  sharetl  by  //.  viriilii  and 
firtidut.  These  are  all  Old- World  species,  and  have  vi'dont 
cathartic  properties.  In  overdoses  ihcy  are  active  irritant 
poisons,  llelloboro  is  at  present  not  much  used  in  medi- 
cine, except  as  an  eminonagugue.     (For  white  hcllehorc,  eo 

called,  see   V  KHATIt  I'M.) 

HeTlea,  according  to  tho  Oroek  mythology,  wan  n  pon 
of  l»eucalii)n  anil  I'yrrlia.  and  tho  pmgrnilor  id'  the  whole 
llellenic   nation.     Ho  ha<l  three  sons— Horus.   ^T5olus.  and 
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Xuthus.  From  the  two  former,  and  from  the  two  sons  of 
Xuthus,  Ion  and  Ach^eus,  descended  the  four  dift'erent 
branches  of  the  Greek  nation — the  Dorian,  ^olian,  Ionian, 
and  Achaean  peoples. 

Hel'lenist  [Gr.  "EAAtji-io-t^s].  among  the  Jews  of  Pales- 
tine and  other  countries  in  the  Roman  period,  and  among 
the  Jewish  Christians  of  the  same  times,  a  name  applied  to 
those  persons  who  yielded  themselves  to  the  influence  of 
Gentile,  and  especially  Grecian,  civilization,  letters,  lan- 
guage, and  habits,  probably  including  also  Judaizcd  Greeks. 
It  is  a  disputed  point  whether  there  were  or  were  not  dis- 
tinct Hellenistic  sects  among  Jews  or  Judaiziug  Christians, 
but  the  weight  of  the  evidence  seems  to  indicate  that  there 
were  not.  The  Hellenistic  spirit  did  much  in  preparing 
the  way  for  the  spread  of  Christianity. 

Hellenis'tic  Greek,  the  Greek  language  as  it  appears 
in  the  LXX.,  the  New  Testament,  the  writings  of  Josephus 
and  Philo,  and  those  of  some  of  the  early  Christians.  It 
abounds  in  Hebrew  and  Aramaic  forms,  idioms,  and  even 
words. 

Hellenop'olis  [originally  Drepnnum  or  Drepane],  a 
Bithynian  city  on  the  Propoutis  (Sea  of  Marmora),  near 
the  river  Draco.  It  was  named  Hellenopolia  by  the  em- 
peror Constantine  the  Great,  probably  becausa  it  was  tho 
birthplace  of  Helena,  his  mother.  Constantine  did  much  to 
build  up  the  town,  and  so  did  Justinian  in  later  days,  but 
the  place  seems  never  to  have  been  very  important.  Con- 
stantine lived  much  in  this  place,  on  account  of  its  mineral 
springs.     It  is  now  called  Hcrsek. 

Hel'ler's,  tp.  of  Newberry  co.,  S.  C.     Pop.  206L 

Hel'lertown,  post-v.  of  Lower  Saucon  tp..  Northamp- 
ton CO..  Pa.,  on  the  North  Pennsylvania  R.  R.,  ,^)0  miles 
from  Philadelphia  and  4  miles  S.  of  Bethlehem,  has  exten- 
sive iron  and  ziue  mines. 

Hel'lespont  ['EAA^a-irofTos],  the  ancient  name  of  tho 
Darpankllks  (which  see),  the  strait  which  connects  tho 
Prnpontis  and  the  ^Egjoan  :  named  from  the  old  legend  of 
Helle  (which  see),  according  to  the  ancients.  It  was  tho 
scene  of  many  events  conspicuous  in  the  history  and  myth- 
ology of  antiquity. 

Hell  Gate.  The  important  relation  which  the  East 
River  holds  to  the  commercial  prosperity  of  the  city  of  New 
York  has  always  been  so  evident,  that  every  effort  which 
promised  to  remove  the  obstructions  to  its  navigation,  has 
promptly  received  public  attention  and  appreciation.  This 
stream  receives  the  tide  at  its  two  extremities — at  the  eastern, 
the  Sound  tide,  and  at  the  western,  the  Sandy  Hook  tide. 
The  times  as  well  as  heights  of  these  tides  are  different, 
and  by  such  want  of  uniformity,  velocities  are  imparted  to 


the  currents  sufficient  to  keep  the  channel  dredged  to  depths 
suitable  for  the  largest  class  of  vessels  now  employed  in 
commerce,  or  that  it  is  possible  to  conceive  in  the  future, 
will  ever  be  so  employed.  This  magnificent  stream  has, 
fortunately,  been  so  endowed  with  capacities  for  self-pres- 
ervation that  the  mistakes  of  man  have  hitherto  been  effec- 
tive only  in  increasing  the  natural  velocities  at  certain 
points  of  its  course,  between  the  cities  of  New  York  and 
Brooklyn,  to  such  degree  as  at  certain  periods  of  the  tide 
to  prove  a  delay  and  embarrassment  to  navigation.  When 
the  risks  are  considered  to  which  this  river  has  been  in  the 
past,  and  in  the  future  probably  will  be  subjected,  arising 
from  the  cupidity  of  riparian  owners,  corrupt  legislation, 
and,  it  may  be  added,  the  general  Jack  of  knowledge  ap- 
propriate to  the  treatment  of  rivers,  it  should  be  a  matter 
of  congratulation  that  the  bountiful  provisions  of  nature, 
though  they  may  not  be  effective  against  injury,  will  never- 
theless, as  it  is  confidently  believed,  prevent  the  destruction 
of  this  thoroughfare. 

The  facts  of  the  East  River  connecting  the  waters  of  the 
Hudson  and  of  Long  Island  Sound,  and  of  forming  at  the 
same  lime  a  large  portion  of  the  wharf-front  of  the  cities 
of  New  York  and  of  Brooklyn,  constitute  the  causes  of  the 
interest  manifested  in  the  projects  for  its  improvement.  It 
has  been  assumed  that  the  difference  in  the  length  of  the 
voyage  to  Europe  by  way  of  the  Sound,  and  that  by  way 
of  Sandy  Hook,  would  determine  in  favor  of  the  former  the 
course  of  Transatlantic  steam-navigation  ;  but  this  difference 
is  too  little  to  effect  the  result  claimed  or  to  infiuence  it 
greatly.  On  the  other  hand,  it  has  been  asserted  that  tho 
roek-bound  shores  of  the  Sound,  its  fogs,  and  comparatively 
intricate  channel,  will  cause  a  discrimination  against  it, 
and  compel  the  preference  to  be  given  to  the  outlet  at  Sandy 
Hook.  The  true  conclusion  would  seem  to  he,  that  railroad 
lines  having  their  natural  termini  upon  the  East  River,  must 
draw  steamers  to  load  at  such  points:  .ind  this,  taken  in 
connection  with  the  superior  depth  of  water,  will  determine 
the  course  of  a  considerable  portion  of  the  foreign  com- 
merce through  the  Sound.  The  position  here  taken  is  en- 
hanced in  probability  by  existing  tendencies  in  the  carry- 
ing-trade to  consolidation,  which  have  of  late  years  caused 
a  great  increase  in  the  size  and  draught  of  ocean-steamers, 
the  largest  of  which,  even  now,  test  to  the  utmost  the  depth 
upon  the  bar  at  Sandy  Hook — a  depth  which  it  is  practi- 
cally impossible  to  improve. 

All  of  the  obstructions  of  moment  existing  in  the  East 
River  are  to  be  found  in  that  portion  which  passes  under 
the  name  of  Hell  Gate,  and  are  due  to  numerous  reefs  of 
rocks  encroaching  upon  the  channels,  and  to  the  violent 
currents  caused  by  them.  A  survey  was  made  in  1848  by 
Lieutenants-commanding  Charles  H.  Davis  and  David  Por- 
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ter,  U.  S.  navy,  and  from  the  results  obtained,  a  very  clear 
idea  of  the  dangers  and  obstructions  to  navigation  to  be 
encountered  may  be  formed.  Lieutenant-commanding  Davis 
writes:  "The  strength  of  the  current  is  such  that  sailing 
vessels  can  only  stem  its  force  or  escape  from  it  by  a  com- 
manding breeze:  but  as  the  main  course  of  the  flood  tide 
keeps  the  middle  of  the  eastern  channel,  it  is  most  secure 


for  vessels  which  are  coming  from  the  westward  with  the 
tide  to  place  themselves  in  the  middle  of  the  stream  and 
follow  its  direction.  They  are  thus  carried  through  safely. 
This  plan,  however,  is  inadmissible  for  any  but  small  ves- 
sel?, on  account  of  two  rocks,  the  Pot  and  Frying  Pan, 
which  lie  iu  or  very  near  the  mid-channel,  are  in  the  way. 
both  going  to  the  eastward  and  westward,  and  have  but 
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littlo  water  on  them  at  low  tide.  There  is  also  a  reef,  called 
Way's  Reef,  which  lies  in  the  course  followed  by  steamboats 
princijially  wlien  coming  from  the  eastward  against  a  strong 
flood.  It  is  tlieir  custom  to  keep  close  round  Pot  Cove,  and 
run  up  under  Hallet's  Point,  by  which  they  avoid  the 
strength  of  the  tlood.  In  this  part  they  lind  an  eddy  cur- 
rent in  their  favor.  But  on  the  ebb  the  greatest  danger 
arises  from  the  divergence  of  the  current  where  the  ebb 
branches  off  into  three  directions  to  take  the  course  of  the 
three  channels — the  main  S.  channel,  the  middle  channel, 
and  the  eastern  channel.  The  safe  navigation  depends 
here  upon  deciding  sufficiently  soon,  at  the  jioJut  of  separa- 
tion, which  channel  shall  be  taken,  and  the  neglect  to  do 
this,  or  a  loss  of  control  over  the  vessel  for  any  reason,  fre- 
quently results  in  being  carried  on  the  (Iridiron.  When  a 
vessel  that  has  attempted  the  eastern  channel  finds  herself 
carried  toward  the  (iriclirnn,  lier  only  chance  for  safety  is 
to  run  for  the  middle  channel,  which  is  narrow  and  made 
precnrious  by  the  middle  reef,  the  outer  rock  of  which  is 
the  Negro  Head.  The  Gridiron  is.  owing  to  the  strong  set 
of  the  tide  on  it.  the  most  dangerous  reef  in  the  passage. 
The  reef  known  as  the  llread-and-Cheese,  on  the  eastern 
end  of  Blackwell's  Island,  is  also  very  dangerous.  Vessels 
arc  liable  to  go  on  it  in  the  flood,  when  it  is  covered,  by 
getting  into  the  eddy  near  it  with  a  light  wind.  The  chief 
danger  is  on  the  ebb,  and  from  the  same  reason  that  makes 
the  (Iridiron  dangerous — i.  c.  the  strong  set  of  the  tide  in 
that  direction." 

The  obstructions  in  the  East  River  necessary  to  bo  re- 
moved lie  within  the  corporate  limits  of  New  York  and 
neighboring  cities,  and  in  a  few  years,  when  this  portion 
shall  have  become  a  busy  harbor,  the  existence  uf  the  pres- 
ent obstacles  would  prove  to  be  an  intolerable  nuisance. 
The  large  water-commerce  with  the  Kast,  all  of  which  tends 
to  this  river,  demands  the  improvement,  as  the  crowded 
state  of  the  thoroughfare  at  }lcli  Gate  daily  demonstrates  to 
the  most  casual  ol)servcr.  The  removal  of  obstructions,  by 
which  the  harbor  of  Xew  York  would  have  two  outlets  into 
the  ocean  instead  of  one,  will  much  increase  the  capability 
of  a  naval  defence,  while  the  difficulty  and  risk  of  block- 
ading the  port  would  be  at  the  least  doubled.  Existing  ob- 
structions, while  forbidding  the  use  of  this  tlioroughfare  to 
large  vessels  of  deep  draught,  are  far  from  permitting  a  safe 
navigation  to  those  of  the  smallest  class,  as  tho  record  of 
the  large  number  lost  or  damaged  sufliciently  demonstrates. 

To  distinguish  more  clearly  the  positions  and  designations 
of  the  reefs,  (ho  Uridiron.  Flood  Ruck,  lien  and-Chick- 
ens,  and  Negro  Head,  all  of  which  constitute  parts  of  one 
reef,  will  hereafter  be  known  by  the  name  of  the  Middle 
Reef,  between  which  and  the  reef  whose  visible  projections 
are  called  (ireat  and  Little  Mill  Rocks,  the  Middle  t'hannel 
is  situateJ.  The  Eastern  Channel  is  included  between  the 
Middle  Reef  and  Hallet's  I*oiut.  The  main  Suulh  or  Shij) 
Channel  lies  to  the  W.  of  (ireat  and  Little  Mill  Rocks,  and 
between  them  and  New  York  Island. 

Lieut. -commd'g  iJavis  recommended ''that  Pot  Rock,  tho 
Frying  Pan.  and  Way's  Reef  be  blasted  and  scattered.    The 
two  former  arc  single  rocks  of  a  pointed  shape,  the  latter 
is  long,  and  has  the  character  of  a  ledge;"  ancl  also  that  the 
Middle  Channel  be  improved  by  blasting,  s<f  as  to  make  a 
clear  channel  of  suffieient  depth   for  common    vessels  and  I 
Htoamboats.      He  further  says:  "Something  has  bi-en  said  ] 
of  removing  au'l  scattering  all  the  rocks  in  Hell  (late,  those  ' 
out  of  the  water  ils  well  as  those  under  water.      Hut  it  ap-  ; 
pears  to  me  that  this  proposition  is  best  answered  by  ask-  , 
mg  where  the  materials  are  to  go.     Unless  carried  ofl'.  they   I 
must  obstruct  the  neighboring  channels,  and  the  process   ' 
of  blasting  would  never  be  completed."     Tho  largo  reefs 
he  proposed  to  face  with  sea-walls  or  piers,  showing  above 
tho  surface  of  the  water  at  hiich  tide  at  least  funr  feet,  anti 
"that  these  (tiers  be  faced  with  wooil.  and  be  provided  with   | 
tho  spring-fenders  used  at  tho  steamboat  ferries,  and  that 
their  forms  should  correspond  to  the  natural  shape  of  the 
reef:  by  which  moans  vessels  coming  in  contact  with  them 
would  bo  guided  into  (he  channel- ways/*     Certain  small 
rocks  of  less   importance,  situated  near   the  shores,  were  I 
likewise  indicated  by  Lieut. -commanding  Davis  in  this  re-  i 
port  fcjr  removal. 

On  tho  subject  of  an  improved  naval  defence  of  Long  I 
Island  Sound  and  of  tho  harbor  of  New  York  he  writes: 
"But  a  still  more  serious  consideration   is  (hat  of  the  in- 
creased facilities  for  naval  defence  which  this  improvement  | 
would  aflord."     In  tho  event  of  u  rupture  with  a  superior  ' 
naval  power,  Long  Island  Sound  and  its  shores  wouhl  not, 
as  before,  be  at  the  merey  of  the  enemy.    "  Huring  the  war 
with  Oreat  Britain  our  frigates  were  blockaded  in  (he  bar-  . 
bor  of  New  York,  which  wimld  not  have  been  the  case  if  t 
the  Hell  (late  passage  had  been  open.     Com.  Decatur  ven-  ' 
tured  to  (-arry  liis  sr|Uiidron  thrtjugh,  but  with  such  risk  , 
that  the  attempt  with  a  frigate  was  only  nuide  once  after-  ] 
ward,  notwith.'^tanding  the  (■onslantlv  recurring  uecrssitv.  i 
Vol..  11.      ..-. 


I  The  removal,  therefore,  of  the  obstructions  to  the  safe  navi- 
gation of  Hell  Gate  is  recommended  by  a  regard  to  the  fu- 
ture naval  defences  of  the  country."     The  substitution  of 
iron-clad  ships  for  the  wooden   walls  of  a  former  period, 
while  endowing  the  naval  defence  of  these  waters  with  nmre 
certainty  as  well  as  with  more  power,  will  be  deprived  of 
much  of  its  advantage  by  a  failure  to  remove  these  obstruc- 
,  tions.     Lieut. -commd'g  David  Porter,  while  agreeing  with 
tho  views  of  his  brother-oflicer,  diil  not  think  it  feasible  to  at- 
tempt the  deepening  of  the  Middle  Channel,  but  rather  that 
it  be  entirely  filled  in  with  docks.      He  recommended  the 
I  removal  of  a  ]»art  of  the  reef  at  Hallet's  Point,  on  account 
I  of  the  eddies  which  it  creates  at  flood  and  ebb  tide  respect- 
I  ivcly  in  Pot  Cove  and  in  tho  East  Channel,  and  the  dangers 
[  resulting  therefnmi  to  navigation. 

I  Valuable  as  the  reports  of  these  officers  were  in  pointing 
j  out  the  dangers  to  navigation,  and  specifying  the  jtarticular 
obstructions  to  be  removed  or  otherwise  treated,  they  do 
not  enter  into  the  question  of  how  the  removal  of  the  rocks 
should  be  effected,  except  by  the  general  term  UuMti'iig.  Tho 
art  of  blasting  under  water  at  that  period,  was  incompetent 
to  deal  with  even  the  small  rocks,  which  alone  were  selected 
for  removal :  and  it  may  ho  said  that  their  recommendations, 
limited  as  they  arc,  were  practically  impossible  of  execution. 
Under  such  circumstances  tho  idea  of  removing  the  largo 
reefs  was  not  so  much  as  entertained,  and  consequently 
tho  diminution  of  velocities  in  the  currents  could  form  no 
part  of  their  project. 

The  necessity  of  doing  something  to  diminish  the  dangers 
to  navigation  was  a  continual  pressure  upon  the  public  mind, 
for  according  to  the  first  of  these  reports,  one  sailing  vessel 
out  of  every  fifty  sustained  more  or  less  damage  from  being 
forced  by  the  violent  currents  upon  the  rocks  and  shoals: 
while,  according  to  the  second,  fifty  vessels  went  on  shtirc 
during  the  time  occupied,  two  months,  by  the  survey.  Not- 
withstanding, nothing  was  attempted  until  1S51.  when  the 
jjrocess  of  surface-blasting,  introduced  by  M.  Maillofert,  was 
apjilicd  by  him.  This  process  was  very  simple,  and  con- 
sisted in  placing  upon  the  rock  a  charge  of  gunpowder, 
usually  125  pounds,  contained  in  a  tin  canister,  and  ex- 
ploding it  by  means  of  the  voltaic  current.  The  weight 
of  the  water  resting  upttn  the  charge  served  to  tamp  it  and 
to  increase  the  efi'ects  of  the  explosion.  The  services  of 
divers  were  not  called  into  requisition  to  examine  the  ruck 
and  to  place  the  charges  where,  from  the  configuration  of 
the  bottom,  they  might  be  most  effectual,  but  tho  charges 
were  simply  let  down  from  a  boat  by  means  of  an  iron  rod. 
No  means  were  provided  of  removing  the  broken  rock  after 
the  blasts,  it  having  been  taken  for  granted  that  the  force 
of  the  explosion  would  be  sufficient  to  project  the  debris 
into  deep  water.  This  assumption  was  a  manifest  error, 
and  the  consequence  was,  that  in  default  of  mechanical 
means  of  remo\iug  the  broken  rock,  it  was  broken  fine 
and  powdered  by  the  successive  charges  until  it  was  small 
enough  to  bo  carried  away  into  deep  wator  by  the  tidal 
currents. 

Tho  rock  in  Hell  Gate,  so  far  as  it  has  been  examined,  is 
a  gneiss,  stratified  in  thin  layers,  the  direction  being  about 
N.  52*^  E.,  and  the  dip  a  few  degrees  from  tho  perpendicu- 
lar. From  Hallet's  Point  the  direction  of  the  stratificalion 
is  continuous  across  the  channel,  and  can  bo  verified  upon 
the  rocks  on  Ward's  Island  opposite.  The  different  layers, 
differing  in  composition,  hardness,  and  durability  under 
exposure  to  abrading  influences,  would  necessarily  be  un- 
equally worn,  whether  exposed  to  the  action  of  tho  air  or 
to  rapid  currents  of  water,  and  this  unequal  action  has 
been  tested  by  observation.  The  surfaces  of  tho  reefs  are 
consequently  very  uneven.  Sheets  of  rock  or  clusters  of 
sheets  comjioscd  of  the  more  durable  materials,  are  con- 
tinually found  projecting  many  feet  above  the  general  sur- 
face. Pot  Rock  had  H  feet  over  it  at  low  water,  deepening 
quickly  to  li  feet  on  two  sides,  and  suddenly  to  21  feet  on 
tho  other  two.  Its  form  was  quite  pointed,  and  essentially 
that  of  a  truncated  pyramid,  down  to  a  depth  of  18  feet, 
where  the  surface  became  tlatteneil  and  of  considerable  de- 
velopment in  every  direction.  Frying  I'aii  on  the  top  was 
1(1  feet  long  and  only  0  inches  wide,  and  had  over  it  a  depth 
of  K  feet  at  low  water.  Way's  Reef  on  the  top  was  conical, 
an<I  had  a  depth  over  it  of  .)  feet  at  low  water.  Raid-headed 
Rilly  was  described  as  a  single  ripck  about  (J  feet  by  l»,  and 
capable  of  being  easily  blown  into  deep  water. 

Tho  descriptions  given  of  some  of  tho  rocks  operated 
upon  by  Mailleferl  are  important,  as  showing  how  readily 
their  surfaces  lent  themselves  to  ruj)turo  and  removal  by  an 
exploding  agent,  and  are  necessary  in  order  to  (lualil^V'  in 
our  minds  any  extravagant  notions  that  might  ansoof  the 
efficacy  of  his  process.  Tho  citizens  of  New  York  raised 
by  subscription  about  $K1, 000  to  lest  Maillefert's  proeess, 
disbursetl  under  (l^'  direction  of  Mr.  Moriam.  M.  Maille- 
fert  eoninieneed  ojierations  Aug.  lU.  l8jl,  and  operated  with 
the  result  as  >hu\\n  in  the  jolktwing 
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PotEock 

Frying  Pan 

Way's  Reef. 

Shslldrake 

Bald-headed  Billy 

Hoyt'sRoeks 

Diamond  Reef. 

Hallefs  Point 

Total 


Namber 

Pounds 

Cost 

Original 

Depth  at 

of 

of 

in 

deptli. 

Bemarlu. 

charges. 

powder. 

gold. 

fm. 

feet. 

284 

34,231 

$6,837.50 

8 

18.3 

105 

12,387 

2,110.81 

9 

16. 

135 

15,o-19 

2,543.66 

5 

14. 

6 

750 

no.»4 

8 

16. 

1 

125 

600.00 

Blown  into  deep  water. 

8 

i.ooa 

230.00 

.1                           u                          ., 

78 

9,750 

1,434.42 

16 

18.? 

In  1SG9  the  least  depth  was 
15.7  feet. 

stUl 

3 

400 
7-J,192 

69.06 

No  effect. 

620 

S13,SS1.59 

In  1S52,  Congress  having  made  an  appropriation  of  820,000 
for  the  removal  of  rocks  at  Hell  Gate,  this  operation 
was  assigned  to  the  engineer  department  of  the  army,  and 
Major  Fraser  was  selected  for  that  duty.  He  adopted  the 
process  already  in  use,  and  in  this  there  was  no  alterna- 
tive, as  Maillefert" s  method  was  the  only  one  known,  and 
capable  of  application  in  Hell  Gate.  The  sum  of  $18,000 
was  expended  upon  Pot  Rock,  the  depth  of  which,  being 
already  18.3  feet.  Major  Fraser  succeeded  in  still  further 
reducing  to  20.6  feet.  If  we  compare  results,  we  find  that 
at  the  commencement  it  required  only  $6837.30  to  reduce 
the  height  10.3  feet,  but  at  the  end  the  expenditure  of 
$18,01)0  gained  but  a  little  more  than  two  additional  feet 
of  depth  ;  and  the  reason  is  obvious  :  the  rock  as  the  depth 
increased  expanded  both  in  width  and  length,  and  while 
the  surface  offered  itself  less  readily  to  the  action  of  the 
powder,  the  quantity  to  be  removed  for  each  foot  of  ad- 
ditional depth  increased  very  largely  in  amount. 

We  are  now  in  a  position  to  estimate  the  value  of  Maille- 
fert's  process  upon  hard  rock  like  gneiss.  Whenever  the 
rock  was  of  small  area,  projecting  above  the  general  level 
of  the  bed-rock,  of  a  conical  or  columnar  shape,  or  when 
it  presented  itself  in  narrow  sheets,  the  process  became 
very  effective,  and  was  in  fact  generally  cheaper  than  any 
other.  On  the  contrary,  when  the  rock  was  in  large  mass, 
with  flattened  surface — which  is  the  condition  to  which  the 
rocks  are  generally  brought  after  the  projecting  parts  have 
been  broken  off — then  the  process  becomes  very  slow  and 
inefficient.  It  is,  however,  often  valuable  as  an  auxiliary 
to  better  modes  of  blasting. 

No  further  appropriations  had  been  made,  when  in  1856 
the  advisory  council  to  the  commissioners  relative  to  the 
encroachments  and  preservfition  of  the  harbor  of  New 
York  made  their  report  upon  the  necessity  and  mode  of 
improving  the  navigation  at  Hell  Gate.  They  advise  the 
removal  of  Pot  Rock,  Frying  Pan,  and  Way's  Reef,  and 
other  smaller  rocks  near  the  shore,  including  a  part  of  the 
reef  at  Hallefs  Point,  and  the  building  of  sea-walls  or 
piers  along  the  edge  of  the  larger  reefs  ;  in  fine,  presenting 
very  much  the  same  project  as  that  formerly  advocated  by 
Lieut. -commd'g  Davis,  and  already  given  in  the  former  part 
of  this  article.  They  state  that  the  removal  of  Pot  Rock 
and  other  small  rocks  by  blasting  could  be  easily  effected — 
that,  in  fact,  it  had  ceased  to  be  matter  of  experiment ;  but 
they  do  not  recommend  the  application  of  Maillefert's  pro- 
cess, used  in  ISol  and  1832,  upon  these  rocks,  but  rather 
the  process  by  drilling. 

It  is  difficult  to  account  for  the  assertion  that  these  rocks 
could  be  readily  removed,  since,  Maillefert's  process  of  sur- 
face-blasting laid  aside  as  incompetent  by  itsidf  to  perform 
the  task,  the  only  other  mode  of  blasting  under  water  then 
practised  was  by  drilling  at  the  bottom  from  within  a 
diving-bell,  which  in  the  rapid  currents  in  Hell  (iate  would 
have  proved  unmanageable,  even  if  it  were  not  first  knocked 
over  by  a  colliding  vessel.  It  is  to  be  regretted  that,  as  the 
advisory  council  believed  drilling  at  the  bottom  to  have 
been  an  easy  operation,  they  did  not  indicate  the  mode  of 
doing  this,  especially  as  the  means  then  known  of  accom- 
plishing this  result  were  entirely  inadequate  to  cope  with 
the  difficulties  and  dangers  to  be  encountered.  The  council 
reported  that  it  was  not  expected  to  reduce  the  velocity  of 
the  regular  tidal  currents  in  the  channel,  that  the  existing 
state  of  things  could  only  be  altered  by  a  change  in  the 
capacity  of  the  cross-section  :  and  that  such  change  was 
impracticable.  It  is  evident,  then,  that  the  operations  of 
blasting,  after  a  thorough  examination  by  the  ablest  men 
of  that  day,  were  limited  to  the  smaller  rocks  lying  in  the 
channel,  while  the  removal  of  the  large  reefs  was  expressly 
stated  to  be  a  practical  impossibility. 

The  duty  of  an  examination  of  Hell  Gate  was  committed 
in  1366  to  Brevet  Major-Gen.  J.  Newton,  U.  S.  Engineers, 
who  was  instructed  by  the  engineer  department  to  prepare 
a  project  with  a  view  to  its  improvement  for  the  purposes 
of  navigation,  and  sufficiently  in  detail  to  present  a  plan 
and  estimate  for  the  necessary  operations.  This  officer 
submitted  his  report  in  Jan.,  1867,  in  which  the  estimate 


was  based  upon  removing  the  reefs  by  blasting,  after  drill- 
ing the  surface  from  a  fixed  platform  above  the  water. 
This  arrangement  was  described  as  follows  :  A  platform  of 
suitable  size,  with  vertical  sliding  supports  capable  of  be- 
ing raised  or  lowered  through  a  considerable  height,  is 
prepared  and  floated  to  its  position,  supported  on  the  decks 
of  two  scows  or  other  floats,  one  on  each  side.  Arrived 
at  the  place,  the  floats  are  moored,  the  vertical  supports  of 
the  platform  let  down  to  the  bottom,  securel}'  fastened  to 
the  platform,  and  braced  to  each  other  if  necessary.  This 
operation  being  done  at  the  top  of  the  tide,  the  scows  are  • 
floated  away  when  the  water  falls.  The  supports  to  the 
platform  may  be  placed  within  ten  feet  of  each  other,  and 
the  weight  of  the  platform,  to  ensure  steadiness  and  sta- 
bility, fixed  at  any  desirable  standard.  To  avoid  the  in- 
terference of  the  currents  with  the  drills,  these  were  to  be 
worked  within  iron  tubes  reaching  from  the  platform  to  the 
rock.  The  engines  to  work  the  drills  would  be  placed 
upon  the  platform.  To  remove  the  rock  blasted,  it  was 
thought  necessary  to  protect  the  divers  from  the  force  of 
the  currents,  and  for  this  purpose  a  species  of  dam  was 
described — viz.  two  cylindrical  floats,  of  sufficient  buoy- 
ancy, made  of  boiler  iron,  to  be  placed  say  thirty  feet  from 
centre  to  centre,  towards  their  extremities  to  be  inclined 
towards  each  other  until  they  meet,  forming  one  float,  say 
160  feet  long  and  40  wide.  Curtains  of  iron,  extending 
along  the  whole  outer  line  of  the  floats,  to  be  permanently 
fastened  at  their  upper  lines  to  these  floats,  and  the  lower 
end  of  the  curtain  to  be  attached  by  falls  to  small  derricks 
or  davits  upon  the  floats,  so  as  to  be  lowered  or  raised  at 
will.  The  curtains  to  be  flexible,  made  of  plates  of  iron 
connected  with  each  other  by  hinge-joints,  and  capable  of 
reaching  to  the  bottom  at  any  height  of  the  tide.  An  in- 
terior space  of  160  feet  by  40  t<>  be  thus  protected,  where 
the  divers  could  fill  the  buckets,  afterwards  to  be  raised 
and  emptied  into  scows  lying  alongside. 

The  particular  machines  above  described  were  not  re- 
lied upon  as  the  sole  or  even  the  best  means  of  effecting  the 
object  desired,  one  purpose  for  making  such  design  being 
to  show  that  no  insuperable  difficulties  intervened  to  pre- 
vent a  practical  consummation  of  the  work,  and  another  to 
furnish  data  for  the  estimate.  Two  requisites  of  success 
were  steadily  kept  in  view  :  First,  that  the  drills  operated 
in  drill-tubes  should  be  attached  to  a  platform  or  other 
framing  kept  absolutely  fixed  in  position  while  the  drilling 
was  going  on  ;  and,  second,  that  the  divers,  or  the  ma- 
chinery necessary  to  handle  and  remove  from  the  bottom 
the  rock  blasted,  should  be  protected  from  violent  cur- 
rents. Another  machine,  which  was  arranged  upon  the 
same  principles,  combining  in  one  both  the  platform  and 
dam,  was  also  proposed — viz.  an  iron  caisson  or  cylinder, 
open  at  top  and  at  bottom,  having  self-adjustable  legs  at 
the  bottom  to  accommodate  themselves  to  the  inequalities 
of  the  rock  and  to  support  and  level  the  machine.  In  plan 
the  caisson  was  to  be  oval  or  pointed  at  both  ends.  The 
top  was  to  be  above  the  level  of  the  highest  tides,  and  to 
be  framed  across,  so  as  to  form  a  plattbrm  upon  which  the 
engines  and  the  men  directing  the  operations  of  drilling 
were  to  be  placed.  The  sides,  stiffened  and  strengthened 
with  a  suflicient  framework,  were  to  be  covered  with  boiler 
iron,  or  with  flat  bars  crossing  each  other,  or  with  a  mesh- 
work  of  chains,  it  being  supposed  that  the  intervals  so  left 
would  not  permit  the  entrance  of  violent  currents  into  the 
interior  of  the  dam.  The  lower  edge  of  the  dam.  though 
it  might  be  in  contact  at  one  or  two  points  with  the  bottom, 
would  be  held  above  it  for  the  rest  of  its  perimeter,  owing 
to  the  legs  which  supported  and  levelled  it,  and  therefore 
a  strong  current  would  force  itself  under  the  bottom 
through  the  intervals  thus  left.  But  a  mesh  of  chains  was 
to  be  arranged  to  cover  these  spaces,  and  protect  the  in- 
terior from  the  rush  of  water  for  any  locality  which  would 
have  demanded  this  additional  precaution.  The  upper 
line  of  the  chainwork  was  to  be  fastened  to  the  sides  of  the 
dam  near  its  bottom  edge,  and  the  lower  line,  triced  up 
when  not  needed,  would  be  lowered  to  rest  on  the  rock 
when  circumstances  should  have  demanded  it. 
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The  ilain  was  to  be  provided  with  pontoons  or  camels  to 
float  it,  or.  Letter  still,  with  chambers  to  contain  air  or 
water  as  might  bo  needed.  When  moored  over  the  position 
intended  the  air  was  to  be  let  out  and  the  water  introduced 
into  the  chaniheri',  and  as  soon  as  the  dam  touclied  the 
rock,  or  was  nearly  louehiuj;,  the  legs,  let  go  by  the  men, 
would  Hupport  it  in  a  horizontal  jiosition.  The  work  of 
drilling  was  then  to  eommcnee.  After  this  was  tinished 
charges  would  bo  introduced  into  the  holes,  the  chambers 
filled  witli  air,  the  dam  floated  oft",  and  the  bhusls  fired. 
The  diun  w;i;t  then  to  be  brought  back,  moored  over  the 
eame  po.-<ition,  sunk  to  the  bottom,  when  the  work  of  re- 
moving the  rock  would  commence  within  tho  sheltered 
area. 

It  wouM  appear,  after  tho  principles  hacl  been  settled, 
and  even  tho  mcchanieal  motle  of  their  application  tluis 
arranged,  that  there  .should  have  been  no  further  difiieul- 
ties  to  encounter,  but  that  as  soon  as  the  money  could  be 
furnished  the  work  of  removal  of  the  obstructions  would 
have  been  commenced  after  either  of  the  plans  as  stated. 
But,  in  reality,  to  construct  a  machine  adapted  to  the  pe- 
culiar requirements  of  tho  case  demanded  an  arrangement 
in  detail  which  was  equivalent  to  a  treatment  de  novo  of 
tho  whole  problem.  The  exjjosure  of  a  platform,  or  of  the 
caisson  with  upright  sides,  to  the  violent  currents  of  Hell 
(late  might  result  in  an  overthrow  unless  the  base  of  the 
machine  should  be  large.  IJut  the  varying  sizes  of  the 
rocks  to  be  operated  upon,  as  well  as  the  rugged  inequali- 
ties of  their  surfaces,  would  make  it  inconvenient  to  apply 
a  large  machine  in  all  cases,  while  tho  difficulty  and  risk 
of  handling  it  would  increase  with  the  size.  It  was  neces- 
sary,  or  at    least   very  convenient,  to    design   a  machine 
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which,  although  email,  would  nevertheless  possese  in  itself 
the  element  of  perfect  stability  against  the  action  of  tho 
currents,  and  of  applicability  to  the  rocks  in  Hell  Gate, 
irrespective  of  size  or  the  nature  of  their  surfaces.  This 
was  effected  by  adopting  a  caisson  of  a  peculiar  shape  on 
the  exterior,  by  which  the  resulting  pressure  of  the  currents 
of  water  on  its  surface  would  always  be  made  to  intersect 
the  bottom  within  the  area  covered  by  the  machine;  and 
no  overthrow  could  consequently  take  place. 

But,  after  all,  this  consideration,  important  as  it  may 
appear  to  be.  was  really  secondary  to  another;  which  was 
the  mode  of  j)rotccting  the  machine  against  (he  colliding 
of  passing  vessels.  This  is  the  most  formidable  danger  to 
be  encountered  in  Hell  Gate.  Platforms  or  caissons  could 
be  framed  largo  and  heavy  enough  to  withstand  the  cur- 
rents and  to  afford  a  stable  and  (ixed  support  to  the  drills, 
but  of  what  avail  would  all  this  have  been  when  it  was 
certain  that  in  the  crowded  thoroughfare  where  the  work 
was  to  be  done,  a  week  coubi  not  eli»j)se  before  the  niochino 
would  be  crushed  ami  f»vcrthrown  by  collisions,  with  a  loss 
botli  of  life  and  of  a  large  amount  of  property?  It  was 
evident,  therefore,  that  all  idea  of  successful  work  was  to  bo 
abandoned  unless  security  against  collisions  could  be  at- 
tained. To  moor  hulks  around  the  drilliug-machine  would 
not  only  have  been  very  inconvenient,  but  even  imprac- 
ticable, from  the  room  which  would  be  thereby  abstracted 
from  the  already  contracted  width  of  channel ;  henre,  after 
much  consideration,  it  was  determined  to  surround  the 
drilling  apparatus  with  a  structure,  floating  of  course, 
which  should  be  proof  against  collisions. 

From  the  considerations  which  have  been  presented  tho 
construction   and  working   features  of   tho   steam-ilrilling 
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cupula  scow  rcsultecl.  This  machine  consists  of  two  parts 
— a  large  float  or  scow,  having  a  well-hole  in  it  of  a  di- 
ameter of  ^2  feet.  It  is  built  very  heavy  and  strong, 
and  is  provided  with  an  overhang  or  guard  around  it, 
faced  with  iron,  and  has  proved  itself,  up  to  this  time,  ca- 
pable of  withstanding  violent  collisions  with  other  vessels. 
Bc<;ide3  affording  thin  security,  it  serves  also  to  transport 
the  caisson  nrdomo  from  jduce  to  place,  and  is  a  working 
platform  from  which  tlu;  drilling-engines  are  operated. 
The  caisson  or  dome  is  a  hemisphere  of  tho  diameter  of  ^iO 
feet,  composed  of  a  strong  iron  frame  covered  with  boiler 
iron.  The  dome  is  ojien  at  bottom  ami  at  top,  aii<l  is  pro- 
vided nt  the  bottom  with  legs  to  support  and  level  it.  which 
arc  arranged  to  be  let  go  all  together  after  tho  dome  Ih  low- 
ered. Owing  to  tho  liomispherical  shape  of  the  caisson, 
the  pressures  of  the  moving  muss  of  water  which  are  nor- 
mal to  the  surface  necessarily  puss  through  the  centre,  and 
there  is  consequently  no  tendency  to  an  overthrow  by  tho 
action  of  horizontal  currents,  but,  on  the  contrary,  an  addi- 
tional downward  pressure  favorable  to  stability  is  pro- 
duced. This  woul'l  not  neccsHurily  be  the  result  if  tho 
dome  were  of  small  flianu-ti-r,  for  in  tliis  ease,  when  on  the 
bottom,  it  might  lie  entirely  within  the  region  of  vertical 
eddies  produced  by  the  uneven  character  of  the  rock,  and 
these  forces  acting  within  the  interior  of  tho  dome  wouhl 
tend  to  an  overthrow.  Wlnii  the  dome  is  large,  a  small 
portion  coniparutively  lies  within  the  area  of  these  iibnnr- 
mal  currents,  while  the  outer  .surface   acted  up<Mi   by  the 
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horizontal  currents  gives  rise  to  normal  forces  which  tend 
to  an  equilibrium. 

The  caisson  or  dome  is  simply  a  framework,  afl"ording 
a  fixed  support  to  21  drill-tubes  through  which  the  drills 
operate.  The  dome  is  connected  with  the  scow  by  four 
chains  communicating  with  four  hoisting-engines,  by  which 
it  is  lowered  or  raised.  A  friimework  is  built  upon  (he 
8C0W  around  tho  well-hole,  to  support  the  carriage  holding 
'  the  rlrill-engines,  whicb  by  these  means  may  be  placed  di- 
re(?tly  over  the  drill-tubi'S.  The  engines  simply  raise  the 
drill-rods,  and  allow  Ihcm  to  fall  by  their  weight  upon  the 
rock,  th(^  vertical  play  being  is  inches.  The  drill  ami 
drill-rods  together  are  about  111  feet  long,  and  weigh  from 
600  to  TOO  pounds.  The  cutting  edges  are  in  the  form  of 
a  cross,  and  are  fjA  inches  long. 

Tho  scow,  having  the  dome  swung  by  chains,  is  first 
anchored  over  the  rock  to  be  operated  upon,  so  that  the 
bow  and  aft  mo'irings  jiull  against  the  direct  currents  of 
tho  ebb  and  flood  titles;  but  as  these  may  vary  somrwhat 
in  directicm  from  one  tide  to  another,  as  well  as  during  tho 
course  of  the  same  tide,  it  liecomes  necessary,  in  order  to 
steady  the  scr)w,  to  have  side  aiudiors  also.  The  diver 
descends  to  ascertain  whether  the  location  is  well  suitcti  to 
placing  the  dome  on  tho  botlom.  and,  if  not,  to  selcut  a 
netter.  The  rrquireil  change  in  tho  position  of  the  scow 
is  made  by  lengtbening  and  shortening  the  mnoring-chains 
with  capstans,  which  arc  arrangi'd  to  lii>  worked,  at  will, 
with  steam  or  man  power.     The  tlonic  is  then  lowered,  end 
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when  it  touches  or  approaches  near  the  bottom  the  legs  are 
let  go  by  the  run,  and,  being  held  by  self-acting  cams,  sup- 
port the  weight  of  the  dome.  The  chains  are  now  unslung 
from  the  dome,  which  Is  thereby  without  connection  with 
the  scow.  The  diver,  if  practicable,  descends  to  ascertain 
which  of  the  drill-tubes  it  is  necessary  to  use  to  break  up 
the  rock  within  the  dome,  and  how  the  surface  offers  itself 
to  each  particular  drill.  The  drill-rods  being  introduced 
within  the  drill-tubes — which  is  easily  effected  during  the 
most  violent  currents — a  rope  or  other  flexible  connection  is 
now  made  between  the  top  of  the  drill-rod  and  the  piston- 
rod  of  the  drilling-engines.  A  tiexiblc  connection  is  ne- 
cessary to  the  act  of  drilling,  as  in  this  machine,  the  dome 
remaining  fixed  upon  (ho  bottom  in  one  position,  while  the 
scow  holding  the  drill-engines  swings  for  short  distances 
from  changes  in  the  directions  and  strength  of  the  currents, 
no  rigid  connection  between  the  engines  and  drills  would 
be  practicable.  The  length  of  the  ro])e  attachment  is  regu- 
lated by  a  feed-gear  for  the  rise  and  fall  of  the  tides  and 
continual  changes  of  water-level. 

The  drilling  being  completed,  preparations  are  made  for 
charging  the  holes  with  nitro-glycerine.  The  chains  are 
hooked  on  the  dome,  which  is  then  raised  from  the  bottom, 
and  the  scow  swung  off  from  the  spot  to  a  safe  distance, 
without  casting  loose  the  moorings.  This  distance  will  de- 
pend upon  the  proposed  amount  of  charge  of  nitro-gly- 
cerine, and  will  vary  from  175  to  350  feet.  The  nitro-gly- 
cerine and  tin  cases,  of  different  lengths  to  suit  the  varying 
depths  of  the  drill-holes,  are  carried  to  the  spot  upon  a 
small  scow,  from  which  the  diver  descends  to  the  first  hole 
to  be  charged.  He  is  guided  to  this  by  a  line.  Withdraw- 
ing the  plug,  he  intrr^duces  into  the  hole  the  tin  cartridge, 
which  has  been  filled  by  the  men  on  the  scow  and  passed 
down  to  him.  Each  cartridge  is  attached,  before  it  is  sent 
down,  to  the  wires.  The  diver  then  passes  on  to  the  second 
hole,  guided  by  the  plug-line  which  connects  the  stoppers 
of  the  adjacent  holes,  and  in  this  way  the  whole  circuit  of 
holes  is  visited  and  charged.  The  leading  wires  are  con- 
nect'.^d  with  the  battery  when  the  small  scow  has  been  with- 
drawn, and  the  explosion  is  made.  TheJjatterics  used  are 
the  friction  and  the  wet  batteries,  and  with  the  latter  the 
underground  connection,  by  which  a  long  length  of  leading 
wire  is  saved.  The  fuzes,  which  have  been  much  improved 
by  the  care  devoted  to  the  subject  by  Mr.  J.  II.  Striedin- 
ger,  C.  E.,  who  superintends  the  operations  of  the  steam- 
drilling  scow,  never  miss  fire  or  fail  to  produce  an  explo- 
sion even  with  frozen  nitro-glycerine.  They  contain,  as 
detonator,  about  25  grains  of  fulminate  of  mercury. 

To  break  up  the  rock  thoroughly  the  drill-holes  shotUd 
be  from  6  to  S  feet  apart,  of  the  size  of  5\  inches  at  top, 
with  the  usual  tapering  towards  the  bottom,  and  charged 
with  amounts  varying  with  the  depths  of  hole,  which  will 
average  between  50  and  00  pounds  for  each.  Under  these 
conditions  the  depth  to  which  the  drill-hole  reached,  below 
the  level  to  which  it  was  desired  to  break  the  rock,  was 
about  4  feet. 

The  dome  would,  in  no  sense  of  the  terra,  be  a  dam  with- 
out the  attachment  to  the  bottom  part  of  the  chain-netting 
before  described,  which  might  be  replaced  by  one  of  rope, 
or  by  widths  of  canvas  suitably  loaded;  for  the  reason, 
that  there  would  be  nothing  to  check  the  force  of  the  cur- 
rents penetrating  between  the  lower  rim  of  the  dome,  sup- 
ported on  legs  and  the  uneven  bottom.  It  must  likewise  be 
taken  into  consideration  that  the  top  of  the  dome,  when 
drilling  is  going  on,  is  many  feet  below  the  surface  of  the 
water,  and  there  is  no  protection  against  the  currents 
throughout  this  space.  So  far,  in  the  operations  of  this 
machine,  no  occasion  has  made  it  necessary  to  convert  the 
dome  into  a  dam,  though  the  manner  of  so  doing  has  been 
prescribed  should  necessity  ever  arise  to  use  the  devices 
above  indicated.  The  drill-rods  arc  perfectly  protected 
against  currents  by  the  tubes  in  which  they  work  ;  they 
can  be  taken  out  and  replaced  without  regard  to  these  cur- 
rents ;  while  the  diver  has  always  been  able  to  perform 
satisfactorily  his  functions  during  the  times  of  slack  water. 
So  that  for  drilling  aud  blasting  the  rock  no  necessity  has 
existed  for  the  use  of  a  dam  as  protection  against  currents. 

After  the  rock  broken  by  the  explosion  covers  the  greater 
part  of  the  reef,  its  removal  is  commenced.  This  is  effected 
by  means  of  Jlorris  &  Cuming's  steam-grapple.  So  far,  it 
has  not  been  necessary  to  protect  this  operation  against 
-the  violence  of  the  currents,  but  it  is  foreseen  that  such 
emergency  may  arise  at  some  localities  in  Hell  Gate.  In 
such  event  it  has  been  determined  to  use  a  network  of 
chains,  the  lower  part  resting  on  the  bottom,  and  weighted 
if  necessary,  or  provided  with  a  sufficient  number  of  small 
grappling-hooks  to  catch  the  irregularities  of  the  bottom  ; 
and  the  upper  part  attached  to  a  boat  or  float  of  some  de- 
scription, so  as  to  form  in  this  way  an  enclosed  space  from 
which  violent  currents  would  be  excluded.  A  steam-grapple 
mounted  upon  the  boat  could  then  operate  regardless  of 


the  currents.  The  depth  from  the  top  line  to  the  bottom 
of  the  chain-netting  should  be  more  than  sufficient  to  reach 
the  bed  of  the  channel  during  the  highest  rise  of  the  tide. 
The  boat  would  be  proviiicd  with  the  necessary  ajiparatus 
connecting  with  the  lower  part  of  the  chain-netting,  to 
raise  it  off  the  bottom  to  a  suitable  height  for  the  purpose 
of  changing  location,  as  the  process  of  removing  the  broken 
rock  might  require. 

Operations  of  the  Steam-Drilling  Scow. — The  delay 
by  Congress  to  appropriate  money  postponed  the  com- 
mencement of  this  machine  until  July,  1860.  The  neces- 
sary experiments  upon  the  drilling-engines,  upon  the  drills 
to  ascertain  their  proper  weights  and  size  of  cutting  edges, 
and  upon  the  effect  of  nitro-glycerine  to  determine  the  pro- 
per charge,  prevented  its  practical  application  until  May, 
1871,  upon  Diamond  Hce/,  near  the  mouth  of  East  River. 
This  reef  was  found  covered,  for  the  greater  part,  with 
sand,  gravel,  deposits  of  silt  of  various  kinds,  with  ballast- 
stone,  and  with  boulders,  and  before  it  can  be  removed  by 
blasting  its  surface  must  be  cleared  by  a  drcdging-machine. 
All  the  ledge-rock  which  was  uncovered  has  been  operated 
upon.  The  holes  drilled  were  from  7  to  13  feet  deep,  the 
diameter  4i  inches  at  top  and  3^  inches  at  bottom;  the 
charges  of  nitro-glycerine  30  to  55  pounds  per  hole. 

Coenties  lice/  was  also  operated  upon  in  alternation  with 
Diamond  Reef  during  the  working  season  of  1871.  The 
number  of  holes  drilled  and  blasted  was  93,  and  of  surface- 
blasts  17 ;  nitro-glycerine  consumed  amounted  to  5479 
pounds.  During  the  working  season  of  1873,  307  holes, 
4^  inches  in  diameter  at  top  and  3^  inches  at  bottom,  were 
drilled.  The  nitro-glycerine  consumed  amounted  to  17,127 
pounds,  and  this  included  the  charges,  likewise,  of  39  sur- 
face-blasts. The  operations  of  this  season  left  the  reef 
thoroughly  broken  up,  and  a  large  portion  of  the  debris 
was  removed.  Unfortunately,  the  next  appropriation,  by  a 
blunder  in  its  title,  became  inapplicable  to  the  lower  East 
River,  in  which  this  reef  is  situated,  and  it  has  perforce 
been  left  until  this  year  {lS".j)  to  be  finished.  Its  complete 
removal  will  require  but  a  short  period  of  time  for  the  dis- 
posal of  the  stoue  already  broken  up.  During  the  oper- 
ations upon  Diamond  and  Coenties  reefs  the  scow  was 
collided  witli  many  times. 

Frt/liuf'  Pau  in  Hell  Gntr. — The  drilling-scow  was  moored 
upon  this  reef  July  22,  1S72 ;  drilled  17  holes  and  made  11 
surface-blasts. 

Pot  Rock  in  Ifell  Gate. — The  machine  commenced  work 
here  Aug.  5,  1S72,  and  remained  upon  this  rock  until  Dec. 
28,  when  running  ice  put  an  end  to  these  operations.  Dur- 
ing this  period  it  was  collided  with  10  times;  four  of  the 
colliding  vessels  were  sunk,  and  one  of  them,  loaded  with 
200  tons  of  coal,  was  by  the  rapidity  of  the  current  drawn 
under  the  scow,  and  carried  off  the  dome,  which  was  re- 
covered afterwards  in  80  feet  depth  of  water,  having  ex- 
perienced great  damage  to  the  drill-pipes  and  supporting 
legs.  Most  of  the  collisions,  while  not  injuring  the  scow, 
caused  the  mooring-chains  to  part,  and  great  delays  re- 
sulted therefrom,  on  account  of  having  to  search  by  divers 
for  the  other  end  of  the  chain  remaining  attached  to  the 
anchors.  If  it  were  possible  to  make  use  of  buoys  to  the 
anchors,  much  valuable  time  in  such  searches  would  be  saved, 
but  their  use  is  not  practicable  on  account  of  fouling  with 
passing  vessels,  and  being  carried  off  by  this  means.  Forty 
holes  were  drilled  aud  blasted;  GO  seom-blasts  and  2-4 
surface-blasts  were  made  ;  a  large  portion  of  stone  was 
raked  from  the  reef,  of  which  no  account  could  be  kept. 
Owing  to  the  rapidity  of  the  current,  it  was  impossible  to 
use  the  steam-grapple  to  hoist  up  the  i-ock.  and  to  accom- 
plish this  buckets  were  let  down  to  the  bottom  and  filled 
by  divers  during  the  period  of  slack  water,  removing  by 
this  means  211  cubic  yards.  Work  has  not  siucc  been  re- 
sumed upon  these  rocks,  which  lie  in  the  channel  and 
directly  in  the  way  of  vessels,  owing  ta  the  dangers  which 
careless  or  inexperienced  pilots  entail  upon  the  vessels  they 
are  navigating  by  colliding  with  the  scow  ;  and  until  cer- 
tain regulations  can  be  enforced  upon  the  pilots  it  would 
be  unwise  to  subject  passengers  on  board  steamers  passing 
through,  to  risk  of  life.  The  exposure  to  damage,  as  ex- 
perience has  so  far  shown,  lies  with  the  colliding  vessel, 
and  not  with  the  scow. 

Way's  Reef. — This  rock  was  operated  upon  by  M.  Maille- 
fert  in  1851,  who  succeeded  in  knocking  off  a  few  of  the 
most  prominent  projections;  and  again  in  1809  by  the 
same  process,  surface-blasting,  he  removed  from  the  sur- 
face of  this  reef  1621  cubic  yards,  increasing  its  depth  to 
\~^  feet.  The  drilling-scow  commenced  work  upon  this 
reef  Aug.  4,  1874,  and  on  Jan.  20,  1875,  it  was  wholly  re- 
moved to  a  depth  of  20  feet  at  mean  low  water.  The  size 
of  the  rock  within  the  26  feet  curve  was  235  feet  long  by  a 
maximum  width  of  115  feet.  The  ebb  currents,  which  are 
the  strongest,  run  three  knots  per  hour  on  the  channel  side, 
gradually  diminishing  in  velocity  as  the  shore  is  approached. 
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The  average  working  force  of  the  scow  was  thirty-seven 

men. 

Number  of  holes  drilled 262 

•         ••    feet         "        2I30.4 

Explosives  used — 

For  ;«  drill-blasts  '^JS?"!;'- 1  nitro-glycerine, 

"    IGsurface-blasIs 1,484     "    ;  "  ' 

and 3S4  "      dynamite. 

Cubic  yards,  extlusive  of  the  operation  of  rakin;;,  re- 

inovfil  1)V  steain-j,'rapple 3029 

Total  tinuofprapi.liiit; 8B{  days. 

"        "      "  stoiii--rakiutt 7J     ' 

Average  No.  of  fwt  of  drilled  hole  to  each  cubic  yard 0.7 

"         "  pounds  f»f  nitro-glycerine        "        "    5.54 

"         "  feet  drilli'd  by  each  machine  per  shift  of 

eiiiht  hours G.-'i 

'*        depth  of  holes,  iu  feet 8.13 

Average  cost  of  linear  foot  of  hole  drilled,  inclndiuK  pla- 
cinji  of  scow,  lowering  dome,  expenses  of  drilling,  sharp- 
enini;  drills,  loss  of  steel,  hoisting  np  dome,  and  heav- 
ing olf  scow S2.05 

Average  cost  of  sharpening  a  drill S1.41 

No.  of  fiet  drilled  to  each  sharpening 8.13 

*'       expenditure  of  steel  to  each  foot  drilled,  oz 2.7 

'*        cost  of  dredging  and  dumping  1  cubic  yard  of  de- 
bris  S4.29 


The  above  data  are  from  the  report  of  Mr.  J.  H.  Stried- 
inger,  assistant  engineer  superintending  the  operations  of 
this  macliine,  to  Gen.  Newton,  and  furni.sh  a  proof  of  tho 
ability  and  skill  with  which  the  machine  was  directed  by 
Mr.  Striedinger.  I'pon  the  chart  accompanyingthis  report 
the  position,  depth,  and  charge  of  each  drill-hole  are  re- 
corded, so  that  the  elleels  of  blasts  disposed  at  certain  dis- 
tances and  charged  with  known  (juantilies  of  uilro-gly- 
cerine  are  clearly  revealed. 

Having  finished  this  description  of  the  drilling-scow  and 
of  its  operations,  it  remains  only  to  say  that  its  use  has 
been,  and  will  be,  confined  to  the  smaller  reefs  situated  in 
the  channel  until  these  are  all  removed.  These  operations  are 
necessarily  tho  most  costly.  What  it  could  accomplish,  or 
at  what  cost  upon  the  larger  reefs,  must  remain  a  matter 
of  conjecture  until  tried,  tliough  it  is  certain  that  it  would 
be  fully  Bucccssful  in  such  essay. 

Ilulhi'i  Point  Kiff. — This  reef  is  in  shape  an  irregular 
semi-ellipse,  the  longer  axis,  which  lies  next  to  the  shore, 
being  720  feet  in  length,  and  the  sliorter  semi-axis,  pro- 
jecting straight  into  the  channel,  about  300  feet.  Tho 
cubic  content^  above  the  depth  of  2G  feet  at  mean  low  water 
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amount  to  .51,000  cubic  yards.  Tho  shallowest  portion  of 
this  reef  Is  a  ridge  (coincident  with  tho  lineof  Btratification, 
and  having  a  direction  of  N.  b2  E.  Besides  the  risk  of 
striking  tho  reef,  it  produces  eddies  on  both  sides  of  it  iic- 
enrding  to  the  direction  of  the  tidal  luirrents.  and  is  nuieh 
in  the  way  of  vessels  enming  down  wild  the  ebb  in  the  elViot 

to  litig  tho  shore,  and  thus  avoid  being  thrown  upon  the 
Middle  Keef.  It  is  in  tho  way  of  small  ami  largo  vessels 
equally,  and  its  removal  is  an  essential  element  in  the  im- 
provement of  the  channel.  The  remnval  of  this  reef  might 
have  been  uroh-rtaken  in  either  of  two  methods — viz.  that 
liy  flrilling  into  the  surface,  blasting,  and  removing  the 
debris  ity  the  steam-grapnie,  or  by  means  of  tunnels  and 
galleries  used  to  explore  tiie  interior  of  the  rock,  and  thus 
(ibfain  places  for  blasting  charges  or  mines  to  nvertlirow 
the  whole  mass  nf  rock  at  once;  tho  bndtcn  rock  to  1*0 
taken  away  by  meehauieal  means. 

The  first  time,  so  far  as  known,  that  tunneling  was  sug- 
gested as  a  means  of  removing  rocky  obslruetions  in  a 
channel  was  in  tho  spring  of  1808  by  Mr.  (J.  ('.  Ueitheiiner, 


a  gentlenmn  who  had  formerly  served  ns  superintendent  at 
the  breakwater  at  Ilolyheail.  His  proposilion  was  to  re- 
move tho  channel-ro'eks  by  the  application  of  a  circular  iron 
shaft  to  reach  to  the  rock,  and  alter  the  holloin  was  secured 
against  leakage  to  begin  within  this  enclosure  to  sink  into 
the  rock,  ami  after  attaining  the  rei|uisitedeplh.  by  a  series 
of  tunnels  or  galleries  to  explore  the  whole  roek  and  plaeo 
in  it  the  mines  for  blowing  it  nii.  A  letter  dated  tict.  3, 
IStiS,  from  (i<n.  Alexander,  I!.  .'^.  Kngincers,  gives  the  snino 
project,  except  in  the  nuilerial  "f  whieh  the  shaft  is  tii  bo 
composed,  for  the  removal  i.f  Itlossciui  lioek  in  .''an  Tran- 
eise.i  harbiir,  ("al.  Mr.  A.  W.  von  .'iehmidt,  I'.  V..,  Nov.  L'O, 
ISliS,  gives  his  project  for  the  removal  of  Itlossom  Uoek,  in 
whieh  he  proposes  to  reiieli  to  tho  surface  by  means  of  an 
iron  shaft,  then  to  sink  into  the  roek  I"  n  suitable  depth, 
and  exeavale  such  a  cavity  into  its  bndy  thai  the  dl'bris  of 
the  exphisiou  falling  into  this  receptacle  would  leave  tho 
ileplb  overhead  required  for  purposes  of  navigation.  Tho 
leailing  idea  of  this  mode  is  identical  with  that  of  Mr. 
Heitbeimer  and  of  (Jen.  .\lexander  also. 
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Tunnelling  under  water  was  nothing  nove],  as  shown  by 
the  coal-mines  in  England.  Nothing  could  be  done  in  the 
way  of  removing  rocks  in  Hell  Gate  until  a  sufficient  sura 
could  be  allotted  to  begin  upon  a  competent  scale;  and  it 
was  consequently  not  until  the  month  of  July,  1S69,  that 
operations  were  undertaken  at  liallet's  Point  with  a  view 
to  the  construction  of  a  coffer-dam  upon  the  reef,  between 
high  and  low  water  levels.  The  dam  was  finished  in  Octo- 
ber following,  and  the  excavation  of  the  shaft  commenced. 
The  form  of  the  dam  is  that  of  an  irregular  polygon,  being 
about  145  feet  across  on  the  shore-line,  and  about  90  feet 
out  upon  the  rock.  The  form  of  the  shaft  conforms  to  that 
of  the  dam,  and  it  has  been  excavated  to  a  depth  of  33  feet 
at  mean  low  water.  Ten  principal  tunnels,  radiating  through 
the  rock,  were  commenced  from  the  walls  of  the  shaft.  As 
the  distance  apart  of  the  tunnels  increased  subsidiary  tun- 
nels were  interpolated.  Transverse  galleries,  averaging  in 
distance  25  feet  from  centre  to  centre,  were  excavated  as 
the  work  progressed.  In  all.  there  are  35  tunnels  and  10 
transverse  galleries.  The  tunnels  at  the  shaft  vary  from  22 
to  17  feet  in  height,  and  from  \2'^  to  9  feet  in  width;  as 
they  were  advanced  the  height  rapidly  decreased,  owing  to 
the  downward  slope  of  the  surface  of  the  reef,  and  the  width 
also  decreased,  so  that  the  dimensions  soon  did  not  exceed 
those  of  a  heading.  The  galleries  vary  likewise  in  size, 
from  12  feet  high  by  9  feet  wide  to  much  smaller  dimen- 
sions. The  number  of  feet  in  length  of  tunnels  and  gal- 
leries is  7400.  The  number  of  cubic  yards  removed  from 
the  tunnels  and  galleries  is  45,000  to  the  end  of  Feb.,  1S75, 
At  Blossom  Rock  the  contr.actor,  Mr.  A.  AV.  von  Schmidt, 
commenced  sinking  an  iron  tube  to  serve  as  a  shaft  on  Oct. 
5,  1S69,  at  the  time  when  the  dam  at  Hallet's  Point  was 
completed.  The  interior  of  the  rock  was  excavated  and 
the  explosion  made  on  Apr.  23,  1S70,  but  the  debris  was 
not  finally  removed  and  the  work  completed  until  Dec.  6, 
1870.  Blossom  Rock  was  of  small  dimensions,  ISO  feet  by 
100,  within  the  limits  to  be  removed,  and  the  period  of  its 
removal  occupied  one  year.  The  idea  advanced  by  the 
contractor,  of  excavating  a  cavity  within  the  rock  sufficient 
to  receive  the  entire  debris  of  the  explosion,  was  abandoned 
on  account  of  the  danger  of  the  process,  and  the  work,  after 
being  exploded  in  the  ordinary  way,  was  finished  by  remov- 
ing the  broken-up  rock  by  mechanical  means.  Way's  Reef 
in  Hell  Uate,  235  feet  by  115  feet,  was  removed  by  the  op- 
eration of  the  steam-drilling  scow  in  about  five  months, 
while  the  cost  was  less  than  that  of  Blossom  Rock. 

The  explosives  used  in  tunnelling  at  Hallet's  Point  have 
been  nitro -glycerine  and  its  compounds,  and  gunpowder. 
The  latter  has  been  used  only  when  the  rock  was  weak  and 
seamy.  Reliance  has  been  placed  upon  nilro-glycerine  to 
drive  the  headings  forward,  and  no  accident  has  befallen 
the  miners  from  its  use,  either  at  Hallet's  Point  or  in  the 
operations  of  the  steam-drilling  scow.  To  drive  a  heading, 
the  drill-holes  are  made  at  an  angle  with  the  face,  so  that 
the  charge  may  lift  out  the  rock  by  its  explosion.  In  this 
way,  after  a  cavity  is  made,  holes  are  drilled  around  it,  and 
the  surrounding  rock  blown  into  it.  When  large  charges 
can  be  used,  a  square  or  rectangular  portion  of  the  face  of 
the  heading  is  marked  out  by  drill-holes,  inclining  towards 
each  other,  and  one  or  more  perpendicular  holes  drilled 
within  tiie  boundary  marked  ;  the  holes  being  drilled  deep 
and  well  charged,  the  explosion  would  generally  lift  the 
rock  according  to  the  dimensions  traced  by  the  drills. 

Owing  to  the  risk  from  using  large  charges  at  Hallet's 
Point,  the  work  of  forming  a  cavity  around  which  to  ex- 
cavate the  heading  was  a  piecemeal  process.  The  charges 
of  nitro-glycerine  were  usually  only  8  ounce?,  and  to  avoid 
the  vibration  which  would  be  caused  from  a  simultaneous 
discharge  of  many  blasts,  the  battery  was  not  employed. 
Ignition  was  made  with  the  Bickford  fuze,  and  there  was 
consequently  no  volley  firing.  The  nitro-glycerine  is  con- 
tained within  small  paper  cases,  rendered  proof  against 
leaking  by  a  composition.  The  cartridge  is  exploded  by  a 
cap  containing  fulminate  of  mercury,  with  which  the  fuze 
communicates.  The  necessity  of  using  small  charges  and 
of  avoiding  volley-firing  has  been  unfavorable  to  such 
rapid  progres?,  as  would  have  been  possible  on  land  under 
the  same  circumstances. 

The  average  of  twelve  months'  work  with  six  Burleigh 
drills,  was  the  excavation  of  235  lineal  feet  of  heading  per 
month.  Up  to  June  30,  1S72,  the  work  had  been  prosecuted 
by  hand-drilling,  with  the  exception  of  20,160  lineal  feet 
of  drilling  by  the  Burleigh  drill  and  of  7000  feet  by  the 
diamond  drill.  That  by  the  Burleigh  drill  was  by  contract 
at  a  certain  rate  per  foot;  and  the  diamond  drill,  jiurchased 
at  the  work  for  the  purpose  of  exploring  the  rock  ahead, 
was  put  in  competition  with  it.  The  work  of  the  Burleigh 
drill,  though  more  satisfactory  in  the  hard  gneiss  than  that 
of  the  diamond  drill,  was  still  far  from  being  perfectly  so; 
and  it  was  not  until  the  former  was  tried  by  our  own  men  that 
its  advantages  over  hand-drilling  became  marked.     Before 


this  trial  there  was  real  doubt  concerning  its  economical 
advantages  for  these  works,  owing  to  the  small  size  of  the 
headings,  the  limited  depth  of  holes,  and  the  minute 
charges  which  it  was  necessary  to  adopt.  The  Burleigh 
drill  previously  had  made  but  18  or  19  feet  of  holes  per 
shift  of  8  hours,  and  required  one  drill  in  the  shop  under 
repair  for  each  one  at  work.  The  last  fact  indicated  the 
necessity  of  extensive  repairs  and  appliances  for  the  same, 
the  cost  of  which  it  was  necessary  to  consider  in  the  gen- 
eral problem.  The  cost  of  drilling,  after  a  long  trial  with 
the  Burleigh  drill,  is  found  to  be  between  36  and  37  cents 
per  foot,  including  repairs  and  all  items  of  expense  except 
first  cost  and  interest.  The  cost  of  hammer-drilling  was 
found  to  be  about  95  cents  per  foot.  With  nine  Burleigh 
drills  seven  can  be  kept  at  work.  The  number  of  feet  of 
holes  drilled  by  each  machine  per  shift  of  8  hours  was  30 
feet.  The  diamond  drill,  owing  to  the  encounter  of  frequent 
veins  of  pure  quartz  in  the  rock,  did  not  answer  well,  but 
it  should  prove  a  valuable  drill  for  rocks  of  inferior  hard- 
ness. The  Ingcrsoll  rock-drill,  which,  like  the  Burleigh,  is 
a  percussion  drill,  was  used  experimentally  at  the  works, 
and  proved  itself  fully  equal  to  the  other. 

A  pump  of  the  capacity  of  1000  gallons  proved  itself 
capable  of  removing  the  leakage.  As  the  floor  of  each 
tunnel  declines  in  level  from  the  shaft  outward,  it  was  ne- 
cessary, in  order  to  draw  the  water  from  the  extremity  of 
the  tunnel  by  means  of  the  ])uinps  placed  in  the  shaft,  to 
lay  down  radial  pipes  in  the  tunnels  communicating  with 
the  pumps.  Owing  to  the  restricted  area  of  the  tunnels 
and  galleries,  the  work  of  excavation  was  almost  exclu- 
sively that  denominated  the  htstidinf/,  without  advantage 
of  enlargement,  and  hence  the  following  refers  to  the  most 
costly  and  laborious  part  of  the  work  ot  tunnelling: 

Blasting  One  Cnbic   Yard  in  Headings. 
10  feet  of  drilled  hole. 
1.22  pounds  of  nitro-glycerine. 
.39       "         *'  gunpowder. 
The  difference  of  cost  between  these  operations  by  hand- 
drilling  and  by  machine-drilling  may  be  found  at  once  by 
the  substitution  of  the  price  per  foot  of  these  modes  of 
drilling. 

The  rock,  after  being  blasted,  is  lifted  by  hand  into  a  box 
resting  upon  a  truck-car,  which  is  run  down  to  the  place 
upon  a  rail-track,  and  thence  drawn  bj'  a  mule  to  the  shaft, 
where  the  box  is  hoisted  by  a  derrick,  and  its  contents 
emptied  into  the  dump-cars  to  be  rolled  away  and  depos- 
ited in  the  pile. 

Calling  the  cost  of  blasting  and  removing  one  cubic  yard 
1.00,  the  following  gives  the  proportion  of  each  item  of 
expenditure  : 

Blasting 0.46 

Transporting  rock  to  shaft 0.17 

Hoisting  *'      0.0328 

Dumping  *'      0.0203 

Pumping O.IOS? 

Incidental .0.2132 

The  cost  of  plant  and  interest  is  not  included  in  the  pro- 
portion thus  given.     Repairs  are  included. 

The  tunnels  and  galleries  are,  it  may  be  said,  finished; 
but  little  remains  to  be  done  except  to  prepare  for  the  final 
explosion,  after  which  the  debris  will  be  removed  by  me- 
chanical means.  The  means  of  explosion  would  appear 
to  be  simple;  by  destroying  simultaneously  —  by  cutting 
down  with  charges  of  nitro-glycerine  or  similar  compounds 
of  quick  explosive  character — the  piers  which  support  the 
roof  of  the  excavation;  at  the  same  time,  by  introducing 
a  sufficient  number  of  charges  in  or  under  the  roof,  to  break 
this  u])  into  pieces  of  convenient  size.  A  simultaneous  ex- 
plosion can  be  effected  by  igniting  with  electric  batteries  a 
certain  number  of  centres  of  explosion  ;  and  the  connection 
of  the  charges  of  one  pier  with  those  of  the  adjacent  piers 
will  ensure  the  propagation  of  the  explosion  throughout 
the  whole  extent  of  the  excavation. 

The  comparative  cost  of  excavation  between  the  system 
of  tunnelling  and  that  by  means  of  drilling  the  surface  of 
the  rock,  as  performed  by  the  steam-drilling  scow,  cannot 
be  satisfactorily  made  until  the  removal  of  Hallet's  Point 
be  completed.  Great  crctlit  is  due  to  C'apt.  Wm.  H.  Hcuer 
of  the  Corps  of  Engineers,  who  has  been  the  resident  engi- 
neer at  Hallet's  Point  since  June,  1872,  for  his  careful  and 
economical  supervision  of  these  operations.  The  chambers 
were  successfully  exploded  Sept.  24, 1S76.     Joiix  Newton. 

Helliu',  town  of  Spain,  in  the  province  of  Albacete,  on 
the  Menedo.  In  its  vicinity  are  rich  sulphur-mines  and 
sulphurous  springs  used  for  bathing.     Pop.  7C32. 

Hell'muth  (Rt.  Rev.  Isaac).  D.D..  by  birth  a  Polish  Jew, 
beeame  in  1856  an  Anglican  minister  of  Canada;  founded 
Huron  College  (1863)  and  Hellmuth  College  ( 1865),  London, 
Ont.,  and  Hellmuth  Ladies'  College  (1S69) ;  was  successively 
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archdeacuu  and  dciin  of  Huron  ;  beciime  in  1S70  suffragan 
l)ishop  of  Nurt'olk  and  cojidjutor  dI'  Huron,  and  in  187J 
succci-dt'd  Dr.  Cronyn  as  lord  lii.shop  of  Huron^  Out. 

Helm,  on  shipboard,  the  stccrinj;  apparatus,  including 
wheel,  tiller,  and  rudder.  To  put  tlmrn  (ht-  h<lm  is  to  bring 
the  ship's  head  to  tlie  wind  :  to  put  up  thr  helm  is  the  reverse. 
Ity  means  of  the  wheel  the  rudder  if  inclineil  to  an  an<;le 
varying;  from  tlie  ship's  course,  until  by  the  lurtion  of  the 
water  upon  the  rutider  the  ship's  direction  is  properly  modi- 
fied, wlicn  (he  rudder  is  returned  to  its  normal  position,  in 
a  line  with  the  ship's  course. 

Helm  (BcN.  Hardin},  b.  in  Kentucky  in  1831 ;  gradu- 
ated at  West  Point  July  1,  iSjI,  and  entered  tho  army  as 
brevet  second  lieutenant  of  dragoons,  resigning  in  Oct., 
1852,  his  commission,  and  followed  tlic  practice  of  the  law 
at  Elizabethtown  and  Louisville  till  I8G1,  having  been  a 
member  of  the  State  legislature  and  commonwealth  attorney. 
He  joined  the  State  guards  lunier  (Ji-n.  liuckner  in  18(11, 
and  as  a  colonel  in  tho  T'onfedcrato  army  was  engaged  at 
the  battle  of  Shiloh,  being  shortly  after  promoteci  to  be 
brigadier-general.  He  took  part  in  the  battle  of  I'erryville, 
and  commanded  a  division  at  Stone  River,  and  at  Chicka- 
mauga  (Sept.  10-20, 1863),  where  ho  wa8  mortally  wounded. 
D.  Sept.  21,  18G:}. 

Holm  (John  L.).b.  in  Hardin  co..  Ky.,in  1802;  studied 
law  under  Outf  Green,  and  attained  a  wide  and  early  fame 
at  the  bar.  and  was  several  times  Speaker  of  the  house  of 
representatives  of  Kentucky.  In  181S  he  was  chosen  lieu- 
tenant-governor, and  succeeded  Mr.  Crittencien  as  governor 
in  1850.  During  the  civil  war  he  strongly  sympathized  with 
the  South,  and  his  son.  B.  II.  Hki.m,  was  a  Confederate 
general  of  briga<le.  In  I8C5,  Mr.  J.  L.  Helm  became  a  State 
senator,  and  in  I8ti7  governor,  but  d.  Sept.  8,  only  five  days 
after  his  inauguration. 

Uel'met,  in  ancient  times  the  metallic  or  leathern  head- 
dress worn  by  soldiers.  Helnii'ts  of  various  forms  are  still 
employed  to  some  extent  in  difl"crent  nations.  Helmets  of 
forms  varying  according  to  tho  bearer's  rank  appear  upon 
coat-armor  beneath  the  crest.  This  is  a  comparatively  re- 
cent innovation  in  heraldry.  The  forms  of  heraldic  helmets 
are  derived  from  the  age  of  chivalry. 

Uelmet-Shell)  the  large  sbeU  of  gasteropods  of  tho 
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gonus  Cassis,  of  which  tlierc  are  some  thirty-five  living 
and  as  many  fossil  species.  Tho  living  ones  are  found  iu 
all  tropical  scus,  and  are  used  in  making  shell  cameos. 
CttHHiH  cfiruuta  gixe.s  a  wliitc  figure  on  an  orange  ground; 
('.  tuhcroHfi  and  unidafjaMcart  umih,  white  on  clurot  color;  C, 
ru/fi,  a  salmon  eolor  on  orange. 

llolm^hoU/ I  Hkumann  Li dwio  KKnniNANn),  physiciflt 
mid  plly^iologist,  li.  at  Pof.silnin,  I'riissin.  Aug.  .*1I,  iS'2\  ; 
studied  medicine  at  IJerlin,  and  beeatnc  an  army  surgeon; 
was  professor  of  anatomy  at  tlio  Art  Academy,  Berlin,  in 
IMIH-II);  professor  of  piiysi.dogy  af  Konigsberg  1810-58, 
and  in  IM5.S  was  called  to  the  rhair  of  jthysiologv  at  Heidel- 
biTg  ;  went  in  the  spring  of  IsTl  ns  pi«»ti-H«nr  of  physics  l<i 
Itrrlin ;  is  widely  known  as  one  of  the  aldest  of  students  of 
the  physiology  of  the  organs  (tf  spec  in  1  sense.  His  jirincipal 
works  are  Th*-  r..n«■rr.l^V»l  of  Fmvr  (1817).  Unudhi^k  »/ 
I'/ii/iiti/nt/irat   Optitn   (1S5()),    Tfimrif  11/   thr  /inprriiHiiittM    n/ 

Souml  I  isri'J).  /'•.pu/ftr  Sciriitifir  l.'riurrt  f  |S(p5-71  ),  and. ho 
has  published  numerous  valuable  scientific  papers.  Ho  is 
the  inventor  of  tho  ophthnlrrmMCKpf,  an  instrument  of  tho 
greatest  value  to  tho  ophthalmic  surgeon,  ami  han  made  dis- 


'  coveries  of  the  first  importance  in  acoustics.  He  was  chosen 
to  the  French  Academy  of  Sciences  iu  lts7U. 

I  Hermont,  van  (Jan  Bai-tista),  b.  at  Brussels  1577, 
and  .stuilied  at  the  I'niversily  of  Louvaiu.     The  mystical 

I  bent  of  his  miml  first  assumed  a  religious  character  ;  ho 
conferred  all  his  prnpcrty  on  his  sister,  studied  medicine 
iu  order  to  8er\  e  I'hrist  by  curiug  the  sick,  and  lectured  in 

!  the  seventeenth  year  of  his  age  on  medicine.  But  having 
met  with  a  case  which  he  could  not  cure,  he  gave  up  his 
science  in  despair,  and  strollecl  around  for  ten  years,  con- 
versing with  mountebanks  and  charlatans,  and  searching 
after  the  hidden  knowledge, — the  philosopher's  st<me,  or 
panacea.  Chemistry  and  alchemy  became  his  favorite 
studies.  He  married  a  rich  lady,  settled  down  at  Vilvoordcn, 
and  spent  all  his  time  iu  his  laboratory  and  in  curing 
people  according  to  a  uew  method.  His  fame  soon  grew 
great.  His  numerous  mystical  writings  were  much  read; 
they  contain  real  discoveries  in  chemistry,  and,  although  he 
claimed  lo  possess  a  means  of  prolonging  human  life,  his 
system  of  physiology,  anatr»my,  and  medicine  is  clearer 
and  more  scientific  than  that  of  Paracelsus.  Thousands  of 
people  gathered  to  his  house,  and  many  of  his  cures  were 
so  wonderfully  successful  that  they  attracted  the  attention 
of  the  liifiuisition  as  probable  works  of  the  devil.  Many 
brilliant  otl'crs  were  made  him  from  kings  and  kaisers,  but 
he  declined  tliem,  and  remained  at  Vilvoordcn,  where  he 
d.  Dec.  ;iO.  1041. 

Helm'8t£iilt,or  Hrlmstedt,  town  of  Ocrranny,  in  the 
duchy  of  Brunswick.  It  has  large  alum  and  vitriol  works, 
and  carries  on  a  lively  trade.      Pop.  7469. 

Hel'mundf  a  river  of  Afghanistan,  rises  in  the  Hindoo- 
Koosh,  flows  with  a  course  of  650  miles  tlirough  a  barren 
desert,  and  empties  itself  in  the  salt  lake  of  Hamoon.  Its 
banks,  which  are  fertile,  bear  at  many  points  traces  of 
former  culli\  ati<»n. 

Ilelodcr'mida?  [from ^Ao«, a" nail," and  5e'pMa, "skin"], 
a  family  of  pleur<tdont  saurians  belonging  to  the  group  of 
Diphiglossa?,  and  distinguished  therein  by  the  skin  being 
furnished  with  tuberculigerous  or  nail-bearing  scales 
(whence  the  name);  head  also  tuberculigerous;  skull  with 
the  temporal  fossa  overarched  by  dermo-ossification  ;  no 
premaxillary  foramen;  teeth  with  short  dilated  bases,  ob- 
liquely ankylosed  ;  and  mcsosternum  longitudinal  and  with- 
out lateral  limbs.  This  family  has  been  established  by 
Gray  and  Cope  (Proc  Acml.  Xat.  ,S'r.,  Philadelphia,  1864,  , 
p.  228  ;  1866.  p.  ;J22)  for  the  rcce])tion  of  a  largL-  lizard 
{Jicloihrinn  /(<*r/tV^i(Hi.  Wicgmann )  found  in  Northern  Mex- 
ico and  the  contiguous  U.  S.  territory.  It  is  characteristic 
in  its  color,  which  is  blackish,  reticulated  by  yellow  inter- 
spaces. The  animal  has  a  suspicious  rejiutation,  and  is 
believed  by  the  inhabitants  of  the  country  in  which  it  is 
found  to  be  poisonous,  but  no  evid<-nce  (d'  the  fact  has  been 
obtained  by  Dr.  Irwin,  who  experimented  with  it.  In 
Southern  Arizona,  where  it  is  common,  it  is  known  as  the 
"scorpion."'  TiiKonoiti-:  tJii.i,. 

H^loisr.  Sec  AiiKLARD,  by  Pkok.  J.  H.  Seelvk,  S.  T.  D. 

Ilf^'los,  Town  of  Laconia,  near  the  mouth  of  the  Eurotas, 
was  founded  by  Ilolius,  tho  youngest  son  of  Pers'-us.  It 
defendcil  itself  with  great  stubbornness  against  tho  Dori- 
ans, who  after  conquering  it  took  revenge  by  making  all 
its  inhabitants  slaves;  hence  perhiips  the  name  II*IuIhU^t 
the  Spiirtan  serfs.  When  Pausanias  visited  it  in  the  second 
century  of  our  era,  he  found  it  iu  ruins,  and  at  present  even 
its  site  is  not  precisely  known. 

Ilelostom'inrr,  or  Ilclostom'idir  [from  J^Xoa,  *-nail," 
and  arofj-n,  "inoutli"],  a  .sulj-family  of  the  family  Anaba- 
tid:o,  or.  according  to  others,  a  peculiar  faiTiily  of  acan- 
tho])terygian  fishes,  with  the  upj)iT  joints  *d'  the  branchial 
arches  composed  of  thin  lamina'  Un  the  recepti«m  of  water, 
and  all  lined  witli  a  soft  \ascular  membrane  and  without 
toothed  tubercles.  The  head  is  uniuined  ;  tho  mouth  very 
snnill  ami  transverj^e,  and  with  movable  teeth  on  the  lips; 
the  lateral  line  is  inlerrupt<'d.  Tlie  representatives  of  this 
family  are  peculiar  (o  the  fresh  waters  of  .!a\a.  Sumatra, 
and  Itorneo.  TiiKoituitR  (iiLi,. 

He'li>ts  Iplu.;  Or.  t'lAwc,  ciAwri]^.  plu.  ctAur<«.  meaning 
either  "euplives"  or  "  inhabilanis  ol  Ileloj*,"  a  town  of 
Laeonia),  the  serfs  of  theaucient  Spartans;  apea^antry  of 
(ireek  blood,  owned  by  the  state  and  compelled  to  do  cer- 
tain kinds  of  military  duty.  Their  lot  was  a  hard  one, 
though  they  might  not  be  sold.  It  was  the  custom  of  the 
Spartans  to  keep  their  nnnil)ers  within  bounds  by  the  oc- 
casional slaughter  of  thi-  strongest  of  the  llebd.-i,  and  young 
Laceda'inoniatis  were  from  time  to  time  ttent  out  to  slay 
numbers  of  thi-m  secretly. 

Hrl'ixT  (IIisTON  Kowan),  b.  in  Davio  oo..  N.  C.  Dee. 
27,  1N21I  ;  removed  in  1851  to  California,  and  wnw  I'.  S. 
oousul  at  Buenos  Ayrea  1861-07.     Author  of  Thr  Land  nf 
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Gold  (1S55),  Impending  Crisis  of  the  South  (1857),  Nojoque  j 
(1S67),  The  Nef/roes  in  Negroland  (1S68). 

Helps  (Sir  Arthur),  K.  C.  B.,  D.  C.  L.,  b.  in  England 
iu  1817;   -rraduated  at  Cambridge  in  ISIiS;   became  private  j 
secretary  to  tlie  chancellor  of  the  exchequer,  and  in  1S59  ] 
became  clerk  of  the  privy  council  for  England.     Among  ' 
his  numerous  works  arc  Thoit'jhts   in  the  Cloister  inid  the  j 
Crowd  (1835),   Esaayit   written  in  the  Intervals   of  Business   i 
( 1S41),  several  dramas  :  The  Claims  of  Labor  ( 1S44),  Friends  \ 
in  Oonnril  (1847;  2d  scries.  1859),  Companions  of  m}j  Soli-  » 
tude  (1851).  Con<iucrors  of  the  Neio    World  (1S52),  Spanish    \ 
Conquest  of  America    (1855-61),   Life    of   Pizarro    {ISm), 
lirevia   anil    C'isimir  Maremma  (1870),    The  Life  of  Cortez, 
and  Thouqht^  mi  Covernment  (\S7 1),  Life  of  Braaseij  (1872), 
!v,ni  dc  hirvn  (1874).  Social  Pressure  (1874),  etc.     Helps* 
writings  all  have  a  noble  moral  purpose,  and  are  written  in 
a  pure  though  not  forcible  style.     He  enjoyed  the  special 
favor  and  patronage  of  Queen  Victoria  for  many  years. 
D.  iu  Loudon  JIar.  7,  1875. 

Hersingborg,town  of  theproviuceof  Malmii,  Sweden, 
un  the  Sound,  opposite  to  ELsinore,  in  Denmark.     P.  7560. 

Ilel'singfors,  the  capital  of  the  grand  duchy  of  Fin- 
land, on  the  Gulf  of  Finland.  It  has  an  excellent  harbor, 
and  is  strongly  fortified.  Its  fortifications,  of  which  Swea- 
borg  and  Gustavswiinl  are  the  two  most  important  points, 
stretch  over  a  row  of  seven  rocky  islands,  and  were  iu  1854 
bombarded  by  the  allied  French  and  English  fleet.  (See 
Bombardment.)  Ilelsingfors  has  a  university  attended  by 
600  students,  a  military  academy,  and  a  considerable  trade. 
Pop.  32,11:3. 

Helt,  tp.  of  Vermilion  co.,  Ind.     Pop.  2794. 
Ilel'toii,  post-tp.  of  Ashe  co.,  N.  C.     Pop.  1004. 
Helveriyn,   a    mountain   of  Cumberland,   Eng.,  3055 
feet  high,  one  of  the  highest  points  of  hind  in  England. 
Helve'tia,  post-tp.  of  Waupacca  co.,  Wis.     Pop.  148. 
Helve'tii,   the  ancient  Celtic  inhabitants  of  Switzer- 
land.     Ctesur's    Commentaries   { De  Hello    GalUm)    give    a 
graphic  aocount  of  their  attempt  to  occupy  more  fertile 
parts  of  Gaul,  and  their  terrible  punishment  and  subjuga- 
tion by  the  Romans  (58  u.  c).     They  had  previously  (107 
and  lUl  B.  (.'.),  in  company  with  the  Cimbri,  experienced 
the  power  of  the  Roman  armies.     In  70  A.  n.,  refusing  to 
recognize  Vitellius,  and  taking  the  part  of  Galba.  the  for- 
mer fell  upon  them  and  put  an  end  to  their  existence  as  a 
distinct  people. 

Helvetius  (Claude  Adrien)  was  b.  at  Paris  in  1715, 
and  educated  in  the  College  of  Louis-le-Grand.  After 
finishing  his  studies  he  was  sent  to  Caen,  to  an  uncle  of 
his,  who  was  a  directeur  des  fcrmcs,  in  order  to  make  him- 
self acquainted  with  the  science  and  practice  of  a  financier. 
In  1738  he  obtained,  through  the  influence  of  the  queen, 
Marie  Leczinska,  a  place  as  fermier-g€n6ral,  which  gave 
him  a  yearly  income  of  100,000  francs.  lie  grew  rich, 
bought  land,  and  .after  marrying  the  beautiful  and  talented 
countess  de  Ligniville,  retired  in  1751  to  his  estate,  Vore, 
iu  Le  Percho,  where  he  spent  the  rest  of  his  life.  His 
famous  book,  De  /'A'^/^rfV,  appeared  in  1758.  He  d.  in  1771. 
Helvetius  was  a  handsome  man,  with  pleasant  and  elegant 
mauners,  kind-hearted,  benevolent,  full  of  sympathy  with 
human  sufferings,  and  always  ready  to  help.  But  be  was 
extremely  vain,  and  although  his  vanity  was  ludicrous 
rather  than  offensive,  the  one  aim  of  his  life  was  to  be  no- 
tii-ed  and  applauded.  He  succeeded.  After  many  years' 
labor  the  book  was  done  and  came  out,  and  the  sensation 
it  made  was  so  immense  as  to  actually  frighten  the  author. 
In  thorough  good  faith,  as  if  it  did  not  contain  anything 
extraordinary,  or  rather  as  if  he  himself  did  not  under- 
stand what  it  contained,  he  sent  copies  to  the  queen,  the 
dauphin,  and  all  his  friends  at  court,  and  he  was  entirely 
licwildered  when  suddenly  the  hurricane  broke  down  on 
him.  The  court  was  scandalized  and  the  clergy  were  in  a 
fury.  The  doctors  of  the  Sorbonno  denounced  the  book, 
the  Farliament  of  Paris  condemned  it  to  be  burnt  by  the 
hangman,  and  the  pope  put  it  umler  ban.  To  all  this  the 
author  answered  by  retracting.  He  wrote  four  retractions, 
each  more  sweeping  than  the  ]ireceding,  but  no  one  heard 
him.  The  book  ran  like  wild-fire  over  all  Euroj)e,  and 
when  the  storm  was  over  Helvetius  found  himself  one  of 
the  most  famous  authors  of  the  time,  the  great  revealer  of 
le  secret  de  tout  h  mondc.  Frederick  the  Great  invited  him 
to  Berlin,  and  treated  him  like  a  prince  ;  Catharine  II. 
complimented  him  ;  France.  England,  the  whole  world  ap- 
plauded him.  He  had  accomplished  a  great  deed,  and  he 
was  not  going  to  outshine  himself.  He  wrote  no  more 
books.  After  his  death  were  found  an  unfinished  poem, 
Le  Bonhrnr,  and  an  unfinished  commentary  on  his  book, 
De  VHomme,  de  scs  Facnltra  inteUectitclles  et  de  son  educa- 
tion.    But  they  were  watery;  nobody  read  them;  and  as 


very  few  bad  noticed  his  passionate  retractions,  very  few 
noticed  the  wicked  whisper  that  Diderot  had  written  aW 
the  good  pages  in  his  book. 

Ut  I'Esprit  is  the  gospel  of  materialism.  Thcprincipal 
ideas  which  it  propounds  are  that  all  our  mental  faculties 
are  reducible  into  physical  sensibility,  and  the  difference 
between  man  and  animals  is  only  a  difference  in  exterior  or- 
ganization ;  that  self-interest,  guided  by  our  love  of  ])leas- 
ure  and  fear  of  pain,  is  the  sole  motive  of  our  actions  and 
affections,  and  the  ideas  of  justice  and  injustice  are  nothing 
but  reflections  of  habit;  that  mental  inequalities  do  not 
depend  on  a  more  or  less  perfect  organization,  but  merely 
on  education,  etc.  But  it  was  not  these  ideas  which  scan- 
dalized and  enraged  people.  On  the  contrary,  they  were 
the  charm  of  the  book  ;  they  were  the  revelation  of  le  seeret 
de  tout  le  mondc.  But  Helvetius  often  employed  some  very 
clever  illustrations;  and  when  he,  for  instance,  said,  *' Give 
the  son  of  a  carpenter  smartness,  courage,  prudence,  and 
energy,  and  in  a  republic  he  will  become  a  Themistocles  or 
a  Marius.  while  in  l*aris  he  will  become  a  Cartouche,"  such 
ideas  were  of  course  dangerous ;  people  are  generally  more 
ridiculous  in  what  they  abhor  than  in  what  they  admire. 

Clemens  Petersen. 

Hermans  (Felicia  Dorothea),  nee  Browne,  b.  at  Liv- 
erpool, England,  Sept.  25,1794;  married  Capt.  Hemans  in 
1S12,  and  in  ISIS,  after  the  birth  of  five  sons,  separated  on 
account  of  the  uncongenial  character  of  the  union.  Mrs. 
Hemans  from  that  time  resided  in  AVales,  Lanca.'hire,  and 
Ireland,  engaged  chiefly  in  literary  production.  D.  near 
Dublin,  May  12,  1835.  Mrs.  Hemans's  best  poetry  is  cha- 
racterized by  grace  and  tenderness,  which  is  especially  ex- 
hibited iu  her  less  ambitious  pieces.  But  she  wrote  too 
mucdi  to  write  always  well,  and  several  of  her  tragedies 
and  longer  pieces  were  unsuccessful.  Her  works  include 
£arli/  Blossoms  (1808).  The  Domestic  Affections  (1812), 
The  Forest  Sanctuary  {1^21),  Records  of  Women  (1828), 
Son^H  of  the  Affections  (1830). 

Hematine.     See  H^matine. 

Hematite.     See  H.ematite. 

Hemibran'chii  [from  ^/ii-. "half,"  and  0pa-j<x'a,"gills'*3, 
an  order  of  Tekost  fishes  with  the  palatine  bone  directly 
articulated  with  the  quadrate,  without  the  intervention  of 
the  pterygoid  ;  with  jaws  nnrmally  developed  ;  the  mouth 
being  bounded  above  by  the  pre-maxillary,  behind  which 
is  the  super-maxillary ;  branchial  apparatus  imperfect, 
the  superior  branchihyals  being  rudimental,  and  at  least 
the  fourth  wanting;  anterior  pharyngeal  bones  distinct; 
scapular  arch  connected  directly  with  the  post-temporal,  no 
postero-tem])oral  being  developed;  meso-eoracoid  absent; 
and  ventral  fins  abdominal,  the  pubic  bones  having  no 
connection  with  the  scapular  arch.  To  this  order  belong 
several  families:  the  stiekleb.Tcks,  (1)  Gastcrosteida'  and 
(2)  Aulorhynchidie ;  (3)  the  short  pipe-fishes,  or  Aulo- 
stomidaj ;  (4)  long  pipe-fishes,  or  Fistulariida; ;  and  certain 
peculiar  types  with  high  bodies;  (5)  Centriscida*,  and  (6) 
Amphisilidai.  The  first  four  groups  resemble  each  other, 
and  are  **  gasterosteiform,"  and  the  last  two  "ccntrisci- 
form."  They  differ  from  most  fishes  in  the  structure  of  the 
shoulder-girdle,  and  the  union  of  the  palatine  arch  directly 
with  the  quadrate  bone,  as  well  as  by  the  imperfection  of 
the  branchial  arches,  to  which  the  ordinal  name  refers. 

Theooore  Gill. 

£[einiple''gia  [from  the  Gr.  ^m^-,  ''half,"  and  wAij-yTj, 
a  •* stroke"],  that  kind  of  paralysis  which  afi'ects  only  one 
side  of  the  body;  or  if  both  sides  are  affected,  it  is  from 
the  occurrence,  a  very  rare  one,  of  double  hemiplegia — that 
is,  of  two  concurrent  paralytic  strokes,  one  affecting  each 
side.  It  manifests  itself  usually  in  the  np]>er  and  lower 
extremities  of  one  side,  and  in  the  parts  ot  the  head  which 
are  supplied  by  (he  fifth  nerve.  It  maj' be  the  result  of  an 
apoplectic  stroke,  or  of  a  slow  effusion,  or  of  the  growth  of 
a  tumor  within  the  brain.  Owing  to  the  decussation  uf  the 
pyramids,  the  paralj'sis  takes  place  usually  on  the  side  of 
the  body  opposite  to  the  side  of  the  brain  in  which  the 
lesion  has  occurred.  For  example,  if  there  be  a  tumor 
growing  in  the  left  hemisphere  of  the  brain,  the  paralysis 
will,  as  a  rule,  be  manifested  in  the  right  side  of  the  body, 
because  the  nerve-fil>res  cross  over  from  side  to  side  near 
the  base  of  the  brain.  But  if  the  lesion  occur  below  this 
crossing,  there  may  be  hemiplegia  on  the  same  side.  Hem- 
iplegia affects  chiefly  the  nerves  of  motion,  but  affects  more 
or  less  those  of  sensation  also.  Temporary  attacks  of  hem- 
iplegia are  also  observed  in  chorea,  epilepsy,  and  hysteria. 
The  treatment  of  hemiplegia  varies  with  the  condition  of 
the  patient  and  the  cause  of  the  stroke.  Generally,  time 
and  rest  are  important  to  the  relief  of  the  patient. 

Revised  by  Willard  Parker. 

Hem'ipode  {Hemipodiue.  **  half-foot,"  so  named  from 
the  absence  of  the  hind  toe),  a  genus  of  gallinaceous 
birds,  including  the  smallest  birds  of  that  group.  If.  tachy- 
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dromut,  the  Andalusian  qaail,  ranges  eastward  from  Spain  |  ancients 
to  Australia.     The  lighting  quail  (ll.pwjnHx)  of  Java  is      a  mui-|- 
domesticated  ami  trained  to  light  like  a  gamecock.     Each 
of  these  birds  is  about  five  inches  long. 

Ilcroip'tera  [lir.  ^m'-.  "  half."  and  irT.pir,  '•  wing"],  an 
order  of  insects  which  have  the  moulh-i)arts  formed  into  a 
slender  horny  beak  or  sheath  of  horny  substance,  enclo.sing 
three  sharp  bristle-shaped  organs,  the  whole  fitted  for  suc- 
tion. Such  arc  bugs,  plant-lice.  etc.  They  are  named  from  ; 
the  fact  that  such  of  these  insects  as  have  wings  of  typical 
form  have  the  upper  or  basal  portion  of  the  wings  thick, 
while  the  terminal  portion  is  thin  (Ilemiptera  hcteroptera) ; 
hut  the  cicadas,  ]ilant-licc,  etc.  have  wings  of  uniform 
thickness  (Hemiplera  h..nioptera).  Indeed,  many  forms 
have  no  wings  at  all.  (.-^ce  article  EsTOMoi.ofiV,  by  PnoF. 
S.vxnoRX  Tennev.  .\.  M.,  section  Uemiptcra.) 

Ilem'isphere  [Or.  ii^ii-.  "  half,"  and  a^alpa,  "sphere  "],  | 
one-half  a  sphere;  applied  particularly  to  the  halves  ol 
the  terrestrial  globe.  The  Uistinctiou  between  the  eastern 
and  western  hemispheres  is  an  arbitrary  one.  The  nierid- 
ium  uf  Ferro  is  assumed  as  the  dividing  line,  and  it  serves 
the  purpose,  though  but  rather  imperfectly,  since  a  small 
part  of  Norlh-eastern  .\sia  is  by  this  arrangement  thrown 
into  the  western  hemisphere.  The  equator  gives  a  very 
natural  division  into  a  n<irthern  and  southern  hemisphere. 
As  the  Innd-surfacc  of  the  earth  is  generally  situated  to 
the  N'.  of  the  equator,  ami  as  the  land-areas  expand  north- 
ward and  taper  to  the  S.,  the  northern  hemisphere  contains 
nearly  three  times  as  much  land  as  the  southern,  in  which 
water  correspondingly  predominates.  And  as  four  conti- 
nents are  crowded  together  in  the  eastern  hemisphere,  it 
contains  two-thirds,  and  the  western  only  one-third,  of  the 
lands.  The  Old  World  is  thus  double  the  size  of  the  New. 
As  the  lands  are  crowded  on  the  X.  and  E.  sides  of  our 
planet,  the  north-eastern  hemisphere  contains  more  land 
and  the  south-western  hemisphere  more  water  than  any 
other  we  can  devise.  They  are  therefore  contrasted  by  the 
celebrated  Carl  Kitter  as  the  land  and  water  hemispheres. 
In  the  laud  hemisphere  are  gathered  together  the  largest 
parts  of  all  the  great  continents,  making  over  six-sevenths 
of  all  the  laud,  and  occupying  only  a  little  less  than  one- 
iKiir  of  the  surface.  In  the  water  hemisphere.  Australia, 
the  smallest  of  the  continents,  stands  alone,  with  only  the 
southern  points  of  Asia  and  South  America,  making  less 
than  one-seventh  of  the  land,  and  leaving  twelve-thir- 
teenths of  the  surface  to  tlie  water.  The  centre  of  the  laud 
hemisphere  is  about  Loudon  :  that  td'  the  water  hemisphere 
at  some  point  in  the  ocean  S.  of  New  Zealand.  (Tor  cuts 
of  Hemispheres  see  article  Earth  in  Vol.  I.  of  this  work.) 

Areas  in  Square  Miles. 

Land.  Water.  Total. 

The  earth   .W.QOfl.OiW 144,000,000 19ri,900,000 

Northern  heniispliere :1!<,7KU,000 iiO.GTO.OOO aK.4.50,000 

Southern  hemislihere l;i.9«,tlUU 84,48.1,000 OS,4.iO,000 

Eastern  hemisphere lill.lllo.OOO.. 

Western  hemisphere ir,,9no,000... 

Land  hemisphere iri.iloo.Odfl.. 

Water  hemisphere 7,000,000.. 


..i;'2;M0,000 9.S,4.'JO,000   [ 

..K2  .WO.OOO 9H,450,000 

.,.-i:i4.'iO,000 9S,.t.'iO,000 

...91,4.')0.0;)0 98,450,000 

Aknoi.Ii  GrvoT. 
Ilcmitripter'idic  [from ^m.  "hall." Tptlt.  "  three," and 
nrtpor.  "  liu"],  a  family  of  acanlhopterygian  fishes,  with 
the  vertebra)  in  greatly  increased  number  ( 111  +  211),  having 
an  enlarged  suborbital'  bono  arlieulating  with  the  preoper- 
ouliiin,  anil  distinguished  by  the  ehingaleil  .spinous  dorsal  fin, 
combined  with  the  characters  of  the  true  colloid  (the  head 
not  compressed,  no  true  scalea.  ami  vaotrals  imperfeet  ami 
enveloped  in  a  thick  skin).  The  family  is  represented  on 
the  coasts  of  the  I'.  .''.  by  a  species  known  as  the  deep- 
water  seulpin  (  /fi  jiiitrijilcruH  amtdiaimii). 

TnEODOnn  Gii,i.. 

Ilfiii'lork,  or  Spot'lrd   Ilom'locU  ( W.iiiuw  mneii- 

hiliiml.  a  biennial  pbiiil.  iiatunil  onler  I'lnbellilera;.  native 
in  ICurope.  but  iialurali/.e.l  and  cultivated  ill  the  U.  .'*.  for 
medicinal  purposes.  It  has  an  erect,  round,  hianehilig 
stem  from  three  to  six  feet  high,  marked  with  brownish- 
purple  sjiols,  whence  the  name  "s|iollcd  heinloek."  11 
beiirs  large  deep-green.  dei-..iiip.iiiii.l  leaves,  ami  small  while 
llciwers  in  componml  terminal  umbels.  The  plant,  espeei 
ally  in  summer,  has  a  peculiar  fetid,  mousy  smell.  The 
biive,"  and  fruit  arc  used  in  medicine,  the  aelivc  principle 
li.iiig  an  alkaloid,  e„ii/,i.  iidsI  abundant  ill  the  fruit.  Tliis 
i<  n  yelJMwisli  oily  fluid,  voliitile,  of  aeriil  tiisle,  and  strong 
niiiusy  odor,  slightly  soliibli.  in  waler,  but  fieely  in  ali-obol, 
elhcri  and  oils.  The  action  of  hemlock  has  only  of  late 
years  been  carefully  analyzed,  and  is  simply  to  destroy  tho 
iondiietiiig  power  of  the  nerves  of  motion,  producing  thim 
nnisrular  weaknes.<  and  paralysis,  Ihe  elfeet  showing  itfelf 
first  in  the  muscles  of  the  eyes  and  lids  and  of  the  legs. 
lu  poisonous  doses  it  produces  complete  miisMllar  paraly- 
sis, ami  thus  death  by  paralysis  of  Ihe  muscles  of  respira- 
tion.    It  is  not  certain  whether  tho  hemlock   used  by  the 


a  state  poison  was  this  plant  or  the  (Vciita  virota, 

more  virulent  herb.     Hemlock  has  had  a  variety 

of  nuVlieinal  virtues  assigned  to  it,  but  its  only  rational  use 
is  to  subdue  abnormal  motor  activity  or  irritability.  Many 
of  the  preparations  of  hemlock  are  apt  to  be  inert,  from 
loss  of  Ihe  volatile  active  principle.  Eiiw.\ri>  Ccrtis. 
llfmlock,  tp.  of  Columbia  co.,  Pa.  Pop.  1170. 
Ilciiilock  Lake,  a  manufacturing  post-v.  of  Livonia 
tp..  Livingston  eo.,  N.  V.     Pop.  2i7. 

Hemlock  Tree,  called  also  Hemlock  Spruce,  the 
Allien  CuniiilciiaiH,  one  of  Ihe  most  common  of  the  eoniler- 
ous  trees  of  the  Northern  States  and  British  America.  It 
is  a  very  largo  tree,  and  when  young  is  very  graceful. 
Though  "the  timber  is  coarse  and  cheap,  it  is  very  service- 
ablc,  and  immense  quantities  of  it  are  employed  in  house- 
earpentrv  in  Ihe  older  and  longer-sellled  parts  of  the 
North.  The  bark  and  its  extract  are  very  extensively  em- 
ployed in  tanning  leather  in  tho  U.  S.— much  more  so  than 
any  other  astringent  substance.  The  wood  is  very  inferior 
as  "fuel,  burning  up  very  quickly  and  with  a  loud  crackling 
noise.  "  Hemlock  oil  "  is  distilled  from  its  leaves  and 
twigs,  and  "  Canada  pitch  "  is  obtained  from  the  old  trees. 
Several  very  closely  allied  Asiatic  trees  are  described. 

Hemp,  a  fibre,  the  use  of  which  in  Persia  and  India 
antedates  the  period  of  accurate  knowledge,  and  whose  in- 
troduction into  Europe  was  contemporaneous  with  civili- 
zation. This  fibre  is  similar  to  that  of  flax,  but  coarser 
and  stronger.  The  plant  which  produces  it  is  also  known 
as  hemp,  and  is  eullivated  for  its  seed  and  for  the  oil  which 
is  expressed  from  the  seed,  and  Ihe  hemp  of  warm  countries, 
espeeiallv  of  India,  possesses  peculiar  medical  properties. 
(See  Hashish.)  The  jplant  is  known  boianieally  as  roiinn- 
/„•«  talirii,  and  is  an  annual  belonging  to  Ihe  nettle  family 
(Urlicacene).  It  is  a  dio;ciims  plant,  having  the  fruit- 
bearing  or  female  flowers,  and  the  sterile  or  male  flowers, 
upon  difi'erent  plants.  Hemp  grows  four  to  twelve  feet 
high,  and  makes  its  growth  almost  as  rapiiily  as  Indian 
corn.  The  stem  is  somewhat  angular,  rough,  and  hairy, 
branching  freelv  when  growing  singly,  but  very  little  when 
crowded.  The  "leaves  are  generally  compound,  fiveto  seven 
leaflets  being  united  u])nn  tho  end  of  one  haf-stalk.  The 
leaflets  are  three  10  five  inches  long,  slender,  and  toothed 
at  Ihe  edges.  The  staininate  or  male  flowers  arc  ol  a 
greenish-white  color,  and  occur  in  loose  clusters  in  the  axils 
i  of  the  leaves  near  Ihe  top  of  the  plant  or  the  ends  of  the. 
branches,  while  the  pistillate  or  fruit-bearing  flowers  occur 
I  mostly  in  pairs  dose  set  in  the  axils  of  the  upper  leaves. 
As  u.sually  cultivated,  it  flowers  in  June,  and  ripens  its 
seed  iu  August.  -n       • 

The  heni]i-produeing  countries  of  the  world  are  Hussia, 
Turkey.  India.  Holland,  (iermany,  Italy,  and  (ireat  Britain. 
The  Riga  hem],  of  Russia  combines  fineness  and  strength, 
;  ami  is  regarded   as  Ihe  best.     There  is,  however,  a  kind 
reduced  in  Italv  called  "garden  hemp,"  raised  with  great 
lire   by   hand-cullure,  which  is   the   finest.     The   fibre   18 
separated  from  tho  boon  much  as  flax  is,  and  is  spun  and 
woven  in    almost    identically  the  same  way.      Excellent 
sheetings  and  shirtings,  white  and  strong,  are  made  from 
hemp,  but  towellings  (huckaback),  osnaburgs,  tablecloths, 
napkins,  floorcloths,  sail  duck,  and  the  like  are  manufac- 
tured on  a  large  scale,  and  form  articles  of  extensive  com- 
merce.    By  far  the  greatest  consumption  of  the  fibre  is  for 
rope,  cordage,  an.l  twine.  .,  „    .        „     ,      .    , 

(■i,llivali„n.~.\  large  portion  of  the  U.  S.  is  well  adaptoa 
to  raising  hemp,  but  it  is  i.rincipally  raiseil  in  Ihe  follow- 
ing Slates,  named  in  order  of  greatest  production  :  Ken- 
tucky, .Missouri.  Tennessee,  Ohio.  Indiana,  and  New  ^  ork. 
The'ciiltivalicoi  for  fibre  is  simple,  the  seel  being  sown  us 
earlvasihe  ground  iswnrm  on  well  prepared  sward  ground, 
whi;  h.  if  of  a  clavev  nature,  slioubl  be  ploughed  in  tho 
autumn  and  worked  "again  in  siiring.  It  is  not  usual  to 
manure  diiecllv  for  the  crop.  Four  to  six  peeks  of  se^d 
are  used  in  this  eo.inliy  I"  the  ace, but  the  .|iiaiility  varies 
according  to  the  cliinale  and  to  the  sirenglh  of  ho  soil 
upon  which  alsothcvig..roflheplaulsdepends.  In  England 
Ihev  use  two  lo  three  bushels  of  seed,  but  there  the  height 
of  the  lilants  is  ab.Mil  four  to  six  feet,  while  here  it  is  fro- 
quontly  seven  I.,  nine.  The  seed  is  thoroughly  liarroweil 
in  ami  rolled,  and  requires  no  atleiilion  until  it  is  cut 
Cut  worms  are  olleii  quite  injurious  lo  it,  and  crows  and 
libickbirds  on  a  heinp-neld  are  the  farmer's  best  friends. 
Hemp  has  no  .liseascs  that  we  know  of.  When  the  bloii- 
Bonis  of  the  fl..weriiig  (male)  plants  turn  yellow  and  fall  ofl, 
it  is  usual  with  us  lo  cut  the  whole  er.qi :  biil  in  ICnrope.  us 
soon  as  the  "blossom  hemp"  has  fertilir.ed  the  crop  and 
the  see. I  is  Set.  the  hands  pass  through,  pull  all  Ihe  male 
plants,  and  binding  Ihein  in  bundles,  dry  and  stack  (hem 
for  subsequent  rolling.  The  female  idanls  remain  until 
the  seed  is  ripe,  when  tbev  are  cradled,  tin-  lops.  Ill  which 
tbo I  is.cnIolT,  Uli.llhestalksilrie,!  and  ftii.-k.d.     Hemp 
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is  generaily  cradled,  but  if  over  seven  feet  high  this  is 
hardly  possible,  and  it  should  be  cut  with  sharp  bush- 
scythes.  After  twu  or  three  days'  sunning  the  hemp  is 
buuud  and  stacked,  either  upuu  the  gruund  if  it  is  to  be 
dew-rotted,  or  near  the  iiools;  if  it  is  to  be  water-rotted.  The 
rotting  is  performed  in  the  autumn  at  the  commencement 
of  cool  weather,  and  requires  in  pools  or  vats  ten  to  twenty 
days,  according  to  the  temperature.  Vats  under  cover  are 
preferred,  each  being  about  20  by  40  feet,  and  2  to  3  feet 
deep.  The  hemp  is  laid  in  crossways,  and  weighted  down 
by  stones  laid  upon  planks.  The  water  is  changed  by 
drawing  oft'  and  refilling  when  required.  The  process  is 
completed  when  the  fibre  separates  readily  from  the  stalk,  or 
of  its  own  accord  springs  off  from  it  Hkca  tiddle  bow-string. 
It  is  dried  and  stacked,  and  ''broken  "  in  the  winter.  This 
operation  is  like  that  of  breaking  flax,  but  performed  with 
heavier  implements.  The  boon  is  scutched  and  beaten  out 
of  the  fibre,  which  is  twisted  into  hands  or  hanks  and 
pressed  into  bales  for  market.  In  dew-rotting  the  hemp  is 
ex[>o?ied  to  the  weather  in  thin  layers,  and  turned  occasion- 
ally until  the  gumminess  of  the  stalks  is  gone  and  the  fibre 
separates  from  the  boon  as  before  described. 

When  hemp  is  cultivated  for  the  seed,  it  is  planted  upon 
good  corn-ground,  manured  the  fall  before  if  the  soil  be  not 
too  light  and  sandy.  It  delights  in  moist  rich  soils.  The 
culture  is  like<;oru,  the  liills  being  three  and  a  half  to  four 
feet  apart,  according  to  the  richness  of  the  land.  A  dozen 
or  more  seeds  are  dropped  in  each  hill,  and  at  the  first 
hoeing  these  arc  thinned  to  five  or  six  plants.  Cutworms 
may  take  two  or  three  of  these,  and  at  the  second  hoeing 
they  are  reduced  to  four.  When  the  blossom-hemp  can  be 
distinguished,  these  plants  are  removed,  and  two  or  three 
of  the  others  left  to  each  hill.  One  plant  of  the  male  or 
blossom-hemp  is  allowed  to  remain  in  the  alternate  hills 
each  way,  making  one  to  each  four  hills,  and  as  soon  as  the 
seed  is  set,  the  blossoms  having  ceased  to  shed  their  pollen 
(the  yellow  dust  which  falls  when  they  are  shaken),  these 
phiufs  too  arc  removed,  leaving  only  the  seed-bearing 
plants  ia  possession  of  the  soil.  The  seed-hemp  is  cut 
before  the  seed  will  shell  out  of  itself,  stacked  till  dry,  and 
the  seed  beaten  out.  This  must  be  winnowed  with  care, 
and  spread  in  thin  layers  in  warm  airy  lofts,  or  otherwise, 
so  that  it  shall  not  heat.  The  crop  is  12  to  15  bushels  per 
ncrv.  Hemp-seed  is  largely  consumed  as  food  for  cage- 
birds  and  fancy  poultry.  It  contains  about  25  per  cent,  of 
oil,  which  may  be  extracted,  leaving  a  cake  still  rich  in  oil. 
The  oil  is  of  a  greenish-yellow  color,  and  is  used  in  the 
manufacture  of  certain  soaps  and  somewhat  in  paints  and 
varnishes. 

The  name  '*  hemp  "  is  eommereially  applied  to  several 
coarse  fibres  which  come  chietly  from  tropical  or  extreme 
southern  countries.  They  resemble  true  hemp  only  in  the 
fact  that  the  fibre  may  be  used  for  cordage  and  perhaps 
other  jiurposes  for  which  hemp  is  employed.    M.  C.  Weli>. 

Hem'pel  (Charles  Jilus),  M.  D.,  b.  at  Solingen, 
Germany,  Sept.  5,  ISll  ;  studied  in  Paris  and  the  Univer- 
sity of  New  York,  where  he  graduated,  having  come  to  the 
U.  S.  in  1S."5.  He  became  in  1857  professor  of  materia 
raedica  and  therapeutics  in  the  Homceopathic  Medical  Col- 
lege of  Philadelphia.  He  has  published  a  German  gram- 
mar (lSt2).  7\'ue  Organhatiitn  of  the  New  Church  (1S4S), 
several  translations  of  homceo])athic  medical  works,  i/o- 
tnaeftpnlfiic  Theory  and  Practice  (1865),  The  Science  of  Ho- 
mcci-puthi/  (187-t). 

Uemp'fieldf  tp.  of  Mercer  co.,  Pa.     Pop.  1119. 

Hempfieldf  tp.  in  Westmoreland  co.,  Pa.  It  includes 
the  burough  of  GREESSBfRG  (which  see).     Pop.  5819. 

Hemp^hill,  post-v..  county-seat  of  Sabine  co.,  Tex. 

Ilemp'stead,  county  in  S.  W.  of  Arkansas.  Area,  790 
square  miles.  It  is  a  fertile  rolling  country,  with  fine  tim- 
ber. Cattle,  maize,  and  cotton  are  staple  products.  Cap. 
Washington.     Pop.  l.'i,768. 

Hempstead,  post-v.  and  tp.  of  Queens  \3o..  N.  Y.,  21 
miles  E.  of  New  York  City,  on  the  Long  Island  Central,  the 
South  Side,  and  the  Long  Island  R.  Rs.  It  has  4  churches, 
2  fine  public  halls,  6  hotels.  30  business-houses,  1  flour-mill, 
1  patent-leather  factory,  numerous  mechanical  shops,  and 
many  fine  residences.  It  has  2  weekly  newspapers.  The 
township  contains  a  large  numbei"  of  villages.  Pop.  of  v. 
2316;  of  tp.  1:^,999. 

Henry  M.  Onderponk,  Prop.  "Inquirer." 

Hemp.stead,  post-v..  cap.  ofWallerco..  Tex.,  100  miles 
N.  of  Galveston,  on  the  Texas  Central  R.  R.  at  the  junc- 
tion of  the  Austin  branch.  It  has  4  schools,  5  churches.  1 
bank,  1  cotton-factory,  1  cotton-seed  oil-mill,  and  1  newspa- 
per. The  surrounding  country  is  high,  fertile,  and  healthy. 
Cotton  and  corn  are  the  chief  products.  Pop.  about  2500. 
RiDDCLi,  k  HiERoNYMi's,  Eds.  and  Props.  "Messengee." 

Hems.     See  Homs. 


Hem'sterhuys  (pR.iNcis),  son  of  the  philologist,  b. 
at  Groningeu  in  1722,  and  d.  at  The  Hague  in  1790.  He 
held  a  subordinate  diplomatic  position,  studied  art^  litera- 
ture, and  philosophy,  and  wrote,  in  the  French  language, 
letters,  Sur  la  sculpture,  .S'lir  les  ilest'rs,  Siir  V Uommr;  ct  eea 
rapports,  etc.,  which  were  collected  in  1792  in  two  volumes 
as  (I^uvrea  Philo>inphiqu€fi,  He  belongs  to  the  sentimental 
school  of  the  philosophy  of  the  eighteenth  century. 

Hemsterhuys  (Tiberu-s)  was  b.  at  Groningen  Jan. 
9,  1685;  studied  mathematics,  philosophy,  and  jihilology 
in  his  native  city  and  at  Leyden  :  was  appointed  professor 
of  mathematics  at  Amsterdam  in  1704.  of  Greek  at  Fran- 
ekcr  in  1717,  and  at  Leyden  in  1740,  and  d.  in  the  last- 
named  city  Apr.  7,  1760.  His  principal  works  are  critical 
editions  of  the  Onomaeticmi  of  Pollux  ( 1706),  Luoian  ( 1743), 
and  the  Pint  us  of  Aristophanes  (1744).  He  possessed  a  more 
intimate  knowledge  of  the  Greek  language  than  any  of  his 
predecessors  among  modern  scholars,  having  extended  his 
study  of  Greek  literature  also  to  its  mathematicians  and  as- 
tronomers ;  and  he  was  the  first  who  employed  the  study  of 
Greek  art  as  a  means  of  better  understanding  the  literature. 

lien^bane,  Hyoscifttmns  niijer,  a  plant,  generally  bien- 
nial, though  sometimes  annual,  natural  order  Solanacete, 
native  in  Europe,  but  naturalized  in  the  U.  S.,  growing  in 
waste  places  in  the  northern  and  eastern  sections  of  the 
country.  The  root  somewhat  resembles  that  of  parsley, 
and  poisoning  has  resulted  from  eating  it  by  mistake.  The 
stem  is  erect,  round,  branching,  from  one  to  four  feet  high ; 
the  leaves  numerous,  large,  deejily  sinuate,  sea-green,  and 
both  leaves  and  stem  viscid  and  hairy.  The  flowers  are 
yellow,  beautifully  veined  with  purple.  The  whole  plant 
has  a  rank,  offensive  smell.  The  leaves  and  seeds  are  used 
in  medicine,  the  active  ])rinciple  being  an  exceedingly  poi- 
sonous alkaloid,  hyusei/amia,  which  may  be  obtained  in  col- 
orless needle-like  crystals.  The  action  of  henbane  on  the 
system  is  almost  identical  with  that  of  belladonna,  causing 
increased  pulse-rate,  dryness  of  the  throat,  giddiness,  stag- 
gering gait,  dilatation  of  the  pupils,  delirium,  and,  in  suffi- 
cient dose,  death.  It  is  considered  to  have  more  tendency 
to  produce  sleep  than  belladonna,  though  this  is  doubtful. 
Its  uses  in  medicine  are  in  the  main  similar  to  those  of  the 
latter  drug.  Epward  Cirtis. 

Hendec'agon,  less  correctly  Endecagon  [Gr.  tv, 
"one,"  fieica.  *' ten,"  and  v^^'ia,  *' angle  "],  a  plane  rectili- 
neal figure  of  eleven  sides.  The  area  of  a  regular  or  equi- 
lateral endecagon  is  very  nearly  equal  to  9.36564  times  that 
of  the  square  of  one  of  its  sides. 

Hen'derson,  county  of  Illinois,  separated  from  Iowa 
by  the  Mississippi  River.  Area,  390  square  miles.  It  is 
very  fertile,  containing  both  prairie  and  timber  land.  Cat- 
tle, grain,  and  wool  are  staple  products.  Carriages  and  wa- 
gons are  leading  articles  of  manufacture.  It  is  intersected 
by  branches  of  the  Chicago  Burlington  and  Quincy  R.  R. 
Cap.  Oquawka.      Pop.  12,582. 

Henderson,  county  of  Kentucky,  separated  from  In- 
diana iiy  the  Ohio  River.  It  is  hilly,  productive,  and 
abounds  in  coal.  Cattle,  corn,  and  tobacco  are  staple  pro- 
ducts. The  county  is  traversed  by  the  Evansville  Hender- 
son and  Nashville  R.  R.  Area,  600  square  miles.  Cap. 
Henderson.     Pop.  18,457. 

Henderson,  county  in  the  W.  of  North  Carolina, 
bounded  on  the  S.  by  South  Carolina.  Area,  325  square 
miles.  It  is  mountainous,  but  fertile,  and  has  iron,  lime- 
stone, slate,  and  other  valuable  mineral  resources.  Corn 
and  tobacco  are  st^le  products.  Cap.  Hendersonville. 
Pop.  7706. 

Henderson,  county  in  the  W.  of  Tennessee.  Area, 
G20  square  miles.  It  is  level  and  fertile,  producing  live- 
stock, tobacco,  wool,  corn,  and  cotton.  Cap.  Le.vington. 
Pop.  14,217. 

Henderson,  county  of  N.  E.  Central  Texas.  Area, 
934  square  miles.  It  is  mostly  undulating  prairie,  with 
some  timber.  The  soil  is  generally  good.  Cotton  and  com 
are  staple  products.     Cap.  Athens.     Pop.  6786. 

Henderson,  tp.  and  post-v.  of  Kno.x  co.,  111.   P.  1742. 

Henderson,  post-v.,  cap.  of  Henderson  co.,  Ky.,  212 
miles  W.  S.  W.  of  Louisville,  on  the  St.  Louis  and  South- 
eastern R.  R.  It  has  5  schools,  S  churches,  2  banks,  2 
newspapers,  5  hotels.  1  foundry,  carworks,  2  carriage  and 
2  wagon  factories,  fair-grounds,  etc.     Pop.  4171. 

J.  G.  Staples,  Ed.  "Reporter." 

Henderson,  post-v.  and  tp..  cap.  of  Sibley  co.,  Minn., 
60  miles  S.  W.  of  St.  Paul,  on  the  St.  Paul  and  Siou.^  City 
R.  R.  It  has  2  mills,  3  hotels,  2  newspapers,  and  the 
usual  number  of  stores.  Principal  business,  farming.  Pop. 
of  V.  706;  of  tp.  1291.         W.  R.  Colton.  Ed.  "  Times." 

Henderson,  tp.  of  Jeff"erson  co.,  N.  Y.,  on  Lake  On- 
tario, from  which  Henderson  Bay  enters  the  town.     It  has 


HEN  DEESON— HENN  EPIN. 


875 


5  churches,  and  a  lighthouse  at  Stony  Point.  The  post- 
village  of  Hendersou  is  ou  Stony  Creek.  Pop.  of  v.  3.39 ; 
of  t|i.  1920. 

Henderson,  post-v.  and  tp.  of  Granville  cc,  N.  C, 
4S  miks  N.  of  Kukigh,  on  the  Riikigh  and  Gaslon  R.  R. 
It  has  2  academics,  5  ohurcliis,  1  iH-wsjiaper,  2  toliacco- 
factorics,  2  warehouses  for  Ihc  sale  of  leaf  tobacco,  2  hotels, 
and  l(i  stores.     Pop.  of  v.  b-ib  :  of  tp.  ."iOSil. 

S.  .1.  Skinner,  Kn.  "Register." 
Henderson,  tp.  of  Huntingdon  co.,  Pa.     Pop.  CCl. 
Henderson,  Ip.  of  Jefferson  co..  Pa.     Pop.  884. 
Henderson,  ].os!-v.,  cap.  of  Ru.-^k  co.,  Tex.,  14  miles 
from  Dverton.      Itluis  G  church  buildings,  an  Odd  Fellows 
hall  and  JIasonic  hall,  with  active  lodges,  a  temperance 
council,  a  flourishing  Sabbath-school,  2.^  or  ."iO  business- 
houses,  a  weekly  newspaper,  a  wagon  and  buggy  manufac- 
tory, a  hotel,  a'finc  school,  and  is  the  scat  of  Henderson 
College.     Pop.  yiS.  W.  W.  Si'ivv,  Ed.  "  Times." 

Henderson  (.Tames  Pinckney),  b.  in  Lincoln  eo., 
N.  C,  Mar.  :;i,  1  SOS,  from  whence  he  removed  to  Mississippi 
and  engaged  in  the  practice  of  law.  In  1836  ho  was  ap- 
pointed a  brigadier-general  in  the  army  of  the  republic  of 
Texas:  on  its  disbandment  was  chosen  attorney-general, 
and  subsequently  (IS^T-.IO)  secretary  of  state  of  Texas; 
minister  from  Texas  to  England  to  procure  the  recognition 
of  the  republic,  and  in  1S44  to  the  U.  S.  to  secure  its  an- 
nexation, which  being  accomplished  ho  was  chosen  its  first 
governor  in  the  Union  ( 1840-17).  In  the  war  with  Mexico 
ho  commanded  a  division  of  Texan  volunteers,  with  the 
rank  of  major-general,  and  for  gallant  conduct  at  Monterey 
was  jjresented  by  Congress  with  a  swurd,  accompanied  by 
the  thanks  of  tliat  body.  In  185"  he  was  elected  U.  S. 
.Senator  from  Texas.  D.  at  Washington,  D.  C,  June  4, 
Ijjjs.  G-  C.  Simmons.       I 

Hcn'dcrsonville,  post-v.,  county-seat  of  Henderson 
CO.,  N.  C,  255  miles  W.  by  S.  of  Raleigh.  Pop.  278;  of 
tp.  1G3C. 

Ilcn'drlcken  (Thomas  Francis),  D.  D.,  h.  at  Kil- 
kenny, Ireland,  May  5,  1S27,  of  partial  Dutch  descent; 
graduated  at  St.  Kieran'a  College,  Kilkenny,  1S47;  stud- 
ied at  Maynooth;  was  ordained  at  Dublin  for  the  American 
mission  1S53 ;  occupied  important  Roman  Calbolio  par- 
ishes at  Providence,  R.  I.,  at  Winsted  and  at  Watorbury, 
Conn.,  where  he  remained  seventeen  years,  built  a  costly 
church,  anil  founded  a  flourishing  academy  for  ladies;  took 
an  active  interest  in  public  and  other  schools;  was  theo- 
logian for  the  bishop  of  Hartford  at  the  Plenary  Council 
ol"liallimore  1S66;  received  the  degree  of  D.  1).  from  the 
pope  1S08;  was  consecrated  bishop  of  Providence  Apr.  28, 
1«72,  the  first  of  that  title;  has  founded  numerous  churches 
and  schools,  and  published  sermons,  addresses,  magazine 
articles,  etc. 

Hen'dricks,  county  of  \V.  Central  Indiana.  Area,  400 
square  miles.  It  is  level  and  fertile.  Cattle,  grain,  and 
wool  are  staple  products.  Carriages,  lumber,  flour,  bricks, 
harnesses,  etc.  are  leading  articles  of  manufaclnrc.  It  is 
traviTsed  bv  the  Terre  Haute  and  Indianapolis  11.  R.  Cap. 
Daniill.'.    'I'op.  2(1,277. 

Hcndric-liN,  tp.  of  Shelby  eo.,  Iml.  Pop.  1704. 
Ilciiilriclis,  tp.  of  Otoe  co..  Neb.  Pop.  4  10. 
IleiidriclkS  (Thomas  Aniirews),  b.  in  Muskingum  co., 
0.,  Sept.  7,  18111 ;  removed  with  his  father  in  1822  to  Shelby 
CO.,  Ind. ;  graduated  in  1841  at  South  Hanover  College; 
was  admitted  to  the  bar  in  ISi:',.  In  IS.vO  he  was  an  active 
membi-r  o(  the  i^tnto  constitutional  convention:  member 
of  Congress  1851-55  from  the  Indianapolis  district;  com- 
missioner of  the  general  laml-oflice  of  the  11.  S.  1S55-5!) ; 
U.  S.  Senator  (Democratic)  l-<0:!-0».  He  was  chosen  gov- 
ernor in  1S72  for  the  term  id'  luuryears,  and  was  n<iminatcd 
V.-P.  id'  the  I'.  S.  by  the  Democratic  party  June  211,  1870. 
Hendricks  (Wm.i.iam),  b.  in  Westmoreland  co.,  Pa., 
in  I7s:t :  setlled  in  Madison.  Ind.,  in  1811;  held  many  iin 
porlant  olliees,  and  was  a  member  of  Congress  from  In- 
diana 181G-22,  governor  I822-2S,  U.  S.  Senator  I825-:i7. 
D.  .May  l«,  1850. 

Hen'cist,  a  prince  of  the  Jutes,  who  in  440,  with  Ilorsa 
hi>  biollier,  liiiided  with  ::i)0  I'ollnwers  at  Eldisfleet  on  Ihc 
Isle  of  Thauet,  and  was  employed  by  Vortigcrn,  king  of 
lirltaiu,  to  repel  the  Picts  and  Scots.  This  the  Jutes  ac- 
couiplished  by  aid  of  fresh  reinforcements  from  the  Conti- 
nent, Ijul  soon  turned  their  arms  against  the  liritons,  whiim 
they  overcame  in  a  series  of  bloody  wars.  Iloisa  was  slain 
at  ^Kglcslhrip  455;  Hengist  declared  binisclf  king  of  Kent 
457,  and  repeatedly  defeated  the  liiitons  in  battle  (105- 
47:1).  I).  488.  The  very  existence  of  Hengist  ami  H'orsn 
has  been  sharjily  i|uestioned  by  modern  critics,  but  Free- 
man believes  that,  after  ri.iecling  the  obviously  mythical 
parts  of  this  story,  a  considerable  portion  of  truib  nnoiiiK 


Heng'stenberg  (Ernst  Wii.iielm),  b.  Oct.  20.  1802, 
at  Friindenberg,  Westphalia,  and  studied  ( Isiy)  at  Bonn 
Oriental  languages  and  theology.  In  182G  he  was  appointed 
professor  of  theology  at  the  Cniversity  of  Berlin.  In  1827 
he  founded  the  i'l'mu/i 7i«c/i.-  Kirckenztiliimj,  which  soon 
became  one  of  the  luosi  prominent  religious  periodicals  in 
(iermany  ;  and  after  some  years'  labor  as  professor,  jour- 
nalist, and  author  he  stood  as  the  aeknotvlcdged  head  of 
the  old  Lutheran  orthodox  party.  During  the  reign  of  the 
late  king  of  Prussia  he  had  great  influence  at  court,  and 
consequently  great  power  at  the  university.  But  the  ex- 
clusivcness  of  his  theoretical  views  made  him  intolerant  in 
practical  life,  and  he  raised  a  bitter  opposition  against 
liiniseir.  D.  May  28,  ISO'J.  His  best  services  were  directed 
to  the  defence  of  the  Old  Testament  against  destructive 
criticism.  His  princijial  works  are  Clii-inlnlt>tfic  tUi*  A  flat 
TcniamcnlH  (.'!  vols.,  182«-35;  translated  by  Meyers,  1854) ; 
Eiulcilumi  IMS  AUc  Teilnmcnl  (3  vols..  ISIil-.IO)  ;  Citmmenlar 
Ubcr  die  I'^idmcn  {■'.  vols.,  1842-15) ;  Dan  Ihdirlird  Salomnnt 
(1S5:!);  JlrtH  Eiiiiitjcliiiin  del  J„lntniies  (2  vols..  1801-62); 
Die  Offeidmiuiig  J,di<tnuiK  (2  vols.,  1840);  and  /{iil„ri/  „f 
the  Kinrjdiim.  of  Uvd  in  the  Old  Tent.,  published  after  his 
death,  and  translated  for  Clark's  Forciijn  Theological  Li- 

hrtiri/. 

Henk'le  (Rev.  Moses  Montgomery),  D.  D.,  b.  in  Vir- 
ginia aliout  1799.  Ho  entered  the  itinerant  ministry  of 
the  Methodist  Episcopal  Church  at  an  early  period  in 
Ohio,  and  filled  important  stations  in  Ohio,  Pennsylvania, 
Kentucky.  Tennessee,  and  Alabama.  He  was  for  some 
time  associated  with  Dr.  McFcrrin  in  editing  the  Vhiittlan 
Advoeute  at  Nashville;  he  also  edited  the  Ludi/'i  Companion. 
Ho  wrote  largely  for  the  periodical  press.  He  published 
several  books,  among  which  arc  the  Life  0/  Jionroin,  An- 
ali/Hia  of  the  Prinei/dcn  of  Chnrrh  GorernmrnI,  riotform  nf 
Melhodium,  etc.  He  was  connected  with  several  literary 
institutions  as  professor  or  president.  He  was  teaching  in 
Baltimore  during  the  war.  and  was  sent  within  the  Southern 
lines,  and  d.  in  Richmond,  Va.,  1864.       T.  O.  Summers. 

Ilen'le  (Frieiiuhii  C.istav  Jakob),  M.D..  Ii.at  Fiirth, 
Bavaria.  July  9,  isfli.l;  graduated  M.  D.  at  Bonn  1832; 
became  an  assistant  in  the  anatomical  museum  at  Berlin, 
and  in  1834  prosector  in  the  university,  but  was  imprisoned 
for  connection  with  the  /luinelimKrhnft ;  became  in  1837  a 
private  tutor  of  histology  and  pathological  anatomy  ;  was 
1K40-44  professor  of  anatomy  at  Z'urieh  :  held  a  similar 
professorship  at  Heidelberg  1S44~52,  and  in  the  latter  year 
took  the  chair  of  anatomy  at  (iiittiugen;  has  done  much 
for  microscopic  anatomy,  pathology,  physiology,  anthro- 
pology, etc.,  and  has  a  world-wide  fame  in  these  depart- 
ments of  science.  Among  his  works  are  Ueher  Sehlcim  nnd 
Eitcrbildunij  (183S),  Verijleiehrndc  Anatomie  den  h'elil- 
kopl'e)  (1839),  Putholoi/iaehe  Untemuchnnijen  (1840),  lliind- 
hiteh  deralli/emeinen  Anatomic  (1841),  I/anddnch  der  rutio- 
uiillen  /'allioloi/ic,  llandbuch  der  ,Si/atemiitisehen  Analoiiiie 
(3  vols.,  1855-68). 

Uen'ley  (John),  known  as  Orator  Henley,  b.  at 
.Melton-.Miiwbray,  Kug..  Aug.  3,  1G92;  was  eilucated  at  St. 
John's  College,  Camliridge,  where  he  wrote  two  numbers  of 
the  Spectator  (396,  518)  ;  took  orders  in  the  Church;  re- 
ceived appointments  in  London  and  elsewhere:  became  in- 
cumbent of  Chelmondiston  1723,  but  soon  gave  up  that 
living  in  consequence  of  reports  afl'ecting  his  character: 
opened  the  Oratory  in  London  1720,  where  he  declaimed 
twice  a  week  upon  religion,  fashion,  and  other  subjects,  and 
where  ho  attempted  to  found  a  sect  of  Henleynrians  and  to 
establish  a  system  of  popular  education.  In  1740  he  was 
arrested  for  treasonable  speeches  by  order  of  Lord  Chester- 
field. 1).  Oct.  4.  175G.  Among  his  somewhat  numerous 
works  are  the  Complete  Unijuinl,  or  a  I'nitrrual  Urammar  ; 
Orator)/  7'riiiomc(i'"ii«  ( 1728  «ri/.)  ;  Either,  n  I'oeni  ;  llittur)/ 
of  Sn-edcn,  and  I'rinn'tire  Litnnji/,  for  the  service  in  his 
Oratory,  etc.;  and  lor  a  lime  he  edited  the  Ih/p- Hoelor,  a 
stupid  weekly  ciimie  paper,  subsidiled  by  Walpole. 

Ilcn'nn,  or  A'lkan'nn  [Arah.l.apastc  made  from  the 
leaves  of  1. 010.01110  iio  rmin  or  of  L.  npinniia,  mixed  with 
catechu,  and  used  in  the  East  10  stain  the  nails,  the  finger- 
tips, and  the  edges  of  the  eyelids  of  women  and  the  beards 
of  men.  It  primarily  gives  an  orange  color,  which,  if 
desired,  nmy  be  ehaugid  to  black  by  adding  other  stains. 
Some  speciis  of  //I'nieioi  are  in  Eiustern  Asia  put  to  the 
same  use.  The  l.awsonias  are  shrubs  of  tho  order  Ly- 
thraeciE.  Thoir  loaves  aro  used  in  Europe  for  dyeing 
leather. 

Heu'nepin,  county  in  the  E.  of  Minnesota,  hounded 
on  the  K.  by  Ihu  Mississippi  River.  Area.  GOO  square 
miles.  It  has  a  varied  surface,  partly  covered  with  fiirest.s, 
and  a  good  soil,  drain  is  a  leading  proiluet.  Lumber, 
furnilure,  (lour,  oarriages,  clothing,  etc.  are  nninufaelured. 
The  county  is  traversed  by  tho  St.  Paul  and  Pacific  R.  K. 

ri.|i.    M[|iu'e:i|rolls.       I'op.  ill, 566. 
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Hennepin,  post-v.  and  tp.,  cap.  of  Putnam  co.,  111., 

48  miles  N.  of  Peoria  and  lU  S.  W.  of  Chicago,  on  the 
E.  \y.iuk  uf  the  Illiuoiri  River,  i  miles  from  the  Chicago 
Roi^k  Inland  and  Pacitic  K.  K.  It  is  connected  with  Chicago 
by  the  Illinois  River  and  the  Illinois  and  Michigan  Canal. 
It  has  a  fine  courthouse,  2  churches,  a  public-school  build- 
ing, :i  dry-goods  houses,  ;J  groceries,  3  drug-stores.  1  news- 
paper, 2*hotels,  a  flouring-mill,  and  a  phining-niill.  Pop. 
of  tp.  2144.  I-  li-  Cook,  Ed.  "Record." 

Hennepin  (Lons).  a  Reformed  Franciscan  missionary 
and  ex])lortr,  b.  about  1640  at  Ath,  in  Flanders.  In  1G75 
he  became  a  missionary  to  Canada.  He  was  (1G79-S0)  a 
member  of  La  Salle's  memorable  band  of  explorers,  who 
traversed  the  great  lakes  and  the  Upper  Mississippi  and 
its  tributaries.  He  returned  to  Europe  in  1G97.  He  pub- 
lished D'srription  de  In  Louisiauc  {10S3).  a  valuable  work, 
thoui^h  full  of  exaggerations,  and  Xonvelh  dcconrrrte  d'nn 
tr?8  '/lunid  pays  (1007),  which  contains  his  previous  work, 
enlargcil  by  a  narrative  of  a  pretended  voyage  down  the 
Mississippi  to  its  mouth.  In  later  life  Hennepin  abandoned 
the  habit  and  the  obedient  life  of  his  order,  though  still 
claiming  the  title  of  RecoUet  missionary.  D.  at  Utrecht 
about  1706. 

Hen'niker,  post-tp.  of  Merrimack  co.,  N.  H.,  lo  miles 
S.  W.  of  Concord,  on  the  Contoocook  River  R.  R.  It  has 
manufactures  of  lumber,  furniture,  paper,  wooden  wares, 
cooperage,  etc.     Pop.  12S8. 

Henon  (Jacques  Lons),  b.  in  1802;  author  of  two 
memoirs  on  botany  and  diseases  of  the  horse,  but  better 
known  as  mayor  of  Lyons,  France,  after  the  revolution  of 
Sept.  4,  IS70,  and  as  a  prominent  member  of  the  Left  in 
the  Corps  Legislatif  under  the  empire,  and  of  the  jircsent 
national  assembly.  Henon  is  not  a  political  leader,  and  his 
best  speeches  were  especially  devoted  to  supporting  the  in- 
terests of  Lyons,  where  his  ])opularity  has  notwithstand- 
ing I>cen  overshadowed  lately  by  that  of  more  radical  poli- 
ticians. Felix  Avcaigne. 

Henri^co,  county  in  the  E.  of  Virginia,  bounded  on 
S.  W.  by  the  .James  River.  Area,  280  square  miles.  Tho 
soil  is  generally  light,  but  easily  tilled.  Triassic  coal  of 
good  ([uuUty  is  mined.  Tobacco  and  grain  are  staple  prod- 
UL'ts.  Tobacco,  furniture,  clothing,  metallic  wares,  cigars, 
saddb^ry,  carriages,  etc.  are  among  the  articles  manufac- 
tured, chiefly  at  Richmond,  the  capital  of  the  county  and 
State.  The  water-power  and  the  commerce  of  the  county 
are  extensive.  It  is  traversed  by  the  railroads  which  centre 
at  Richmond.     Pop.  66,179. 

Henriet'ta,  post-tp.  of  Jackson  co.,  Mich.     Pop.  976. 

Henrietta,  post-tp.  of  Monroe  co.,  N.  Y.,  traversed  by 
the  RnehosttT  branch  of  the  Erie  R.  R.  It  has  3  churches, 
an  ac;idcniy,  and  some  manufactures.     Pop.  2280. 

Henrietta,  post-tp.  of  Lorain  co.,  0.     Pop.  927. 

Henrietta,  post-tp.  of  Richland  co.,  Wis.     Pop.  754. 

Henriville,  post-v.  of  Iberville  co.,  Quebec,  Canada, 
40  miles  S.  E.  of  Montreal,  has  a  convent  of  nuns  of  the 
Presentation.     Pop.  of  sub-district,  1918. 

Hen'ry,  the  south-easternmost  countyof  Alabama,  hav- 
ing (leorgiaon  the  E.aud  Florida  on  the  S.  Area,  9."j0  square 
miles.  The  navigable  Chattahoochee  is  on  the  E.  border. 
This  county  is  in  the  great  i»ine-rcgion,  but  produces  good 
crops  c)f  corn  and  cotton.  Cattle  are  bred  extensivelv.  Cap. 
Abbeville.     Pop.  14,191. 

Henry,  county  of  N.  W.  Central  Georgia.  Area,  400 
square  miles.  The  surface  is  in  part  heavily  timbered. 
Iron  and  gold  are  found.  Cotton  and  corn  are  leading 
products.  The  Macon  and  Western  R.  R.  traverses  the 
S.  W.  part.     Cap.  McDonough.     Pop.  10,102. 

Henry,  county  in  the  N.  W.  of  Illinois.  Area,  830 
square  miles.  It  is  very  fertile,  partly  prairie  and  partly 
timber-land.  Cattle,  grain,  and  wool  are  staple  products. 
Carriages,  harnesses,  etc.  are  manufactured.  Coal  is  abun- 
dant. The  county  is  traversed  by  the  Chicago  Rock  Island 
anrl  Pacific,  the  Chicago  Burlington  and  Quincy,  and  other 
railroads.     Cap.  Cambridge.     Pop.  35,506. 

Henry,  county  of  E.  Central  Indiana.  Area,  360  square 
miles.  It  is  generally  undulating  and  fertile.  Cattle, grain, 
and  wool  are  staple  products.  Carriages,  lumber,  harnesses, 
and  flour  are  leading  articles  of  manufacture.  It  is  trav- 
ersed by  the  Pittsburg  Cincinnati  and  St.  Louis  and  the 
Fort  Wavne  Muncie  and  Cincinnati  R.  Rs.  Cap.  New 
Castle.     Pop.  22,986. 

Henry,  county  in  the  S.  E.  of  Iowa.  Area,  432  square 
miles.  It  is  a  fertile  prairie  region,  with  considerable 
timber  and  limestone,  with  perhaps  coal.  Cattle,  grain, 
and  wool  are  staple  products.  Carriages  and  wagons  are 
leading  manufactured  articles.  It  is  traversed  by  the 
Burlington  and  Missouri  River  R.  R.  Cap.  Mount  Plea- 
sant.     Pop.  21,463. 


Henry,  county  in  the  N.  ^f  Kentucky.  Area,  220 
square  miles.  The  navigable  Kentucky  River  flows  along 
the  E.  border.  The  soil  is  calcareous  and  very  fertile.  The 
county  is  well  timbered  and  undulating.  Tobacco,  corn, 
and  live-stock  are  leading  products.  The  Louisville  and 
Cincinnati  and  the  Louisville  and  Lexington  R.  Rs.  trav- 
erse the  county.     Cap.  Newcastle.     Pop.  11,006. 

Henry,  county  of  the  W.  of  Missouri.  Area,  775  square 
miles.  It  is  fertile,  consisting  of  prairie  and  woodland. 
Coal  is  mined  ;  cattle,  grain,  and  wool  are  the  other  staple 
products.  The  county  is  traversed  by  the  Missouri  Kan^^as 
and  Texas  R.  R.     Cap.  Clinton.     Pop.  17,401. 

Henry,  county  in  the  N.  W.  of  Ohio.  Area,  393  square 
miles.  It  is  level  and  fertile,  and  is  traversed  by  the  Toledo 
Wabasb  and  Western  and  the  D.ayton  and  Michigan  R.  Rs., 
and  the  Maumec  River  and  Canal.  Cattle,  grain,  wool, 
and  lumber  are  staple  products.    Cap.  Napoleon.  P.  14,028. 

Henry,  county  of  West  Tennessee,  bounded  on  the  N. 
by  Kentucky.  Area,  550  square  miles.  The  Tennessee 
River  forms  a  part  of  its  E.  boundary.  It  is  highly  fer- 
tile, and  produces  live-stock,  corn,  and  especially  tobacco. 
It  is  traversed  bv  the  Memphis  Clarkesville  and  Louisville 
R.  R.     Cap.  Paris.     Pop.  20,380. 

Henry,  county  of  Virginia,  bounded  on  the  S.  by  North 
Carolina.  Area,  325  square  miles.  It  is  a  hilly  region. 
Tobacco  and  grain  are  staple  products.  Cap.  Martinsville, 
Pop.  12,303. 

Henry,  city  and  tp.  of  Marshall  co.,  III.,  on  the  Illinois 
River,  120  miles  S.from  Chicago,  also  on  the  Peoria  branch 
of  the  Chicago  Rock  Island  and  Pacific  R.  R.  A  combined 
wood  and  iron  bridge,  costing  $80,000,  spans  the  river,  with 
a  high  turnpike  half  a  mile  long  at  its  eastern  terminus. 
The  first  lock  and  dam  to  improve  the  Illinois  River  is 
located  here.  The  city  contains  2  grist-mills,  a  paper-mill 
costing  $45,000,  3  carriage-factories,  a  large  wagon-factory, 
a  fire-engine  company,  with  hose  company  and  hooks  and 
ladders,  several  fire-alarm  bells,  8  churches,  1  newspaper, 
2  public  school  buildings,  a  seminary  in  the  suburbs,  a 
national  bank.     Pop.  of  v.  2162:  of  tp.  2613. 

George  Btrt,  Jr.,  En.  ''Republican." 

Henry,  tp.  of  Fultun  co.,  Ind.     Pop.  1919. 

Henry,  tp.  of  Henry  co.,  Ind.     Pop.  2818. 

Henry,  tp.  of  Vernon  co..  Mo.     Pop.  680, 

Henry,  tp.  of  Wood  co.,  0.     Pop.  685. 

Henry,  tp.  of  Hanover  co.,  Va.     Pop.  3347. 

Henry,  post-tp.  of  Sussex  co.,  Va.     Pop.  1220. 

Henry,  tp.  of  Clay  co.,  W.  Va.     Pop.  484. 

Henry  I.  (Beauclerc).  king  of  England,  son  of  Wil- 
liam the  Conqueror  and  Queen  Matilda,  and  successor  of 
William  Rufus.  was  b.  at  Selby,  Yorkshire,  in  1068.  His 
youth  was  marked  by  strange  quarrels  with  his  elder 
brothers:  and  when  William  II.  died  Henry  hastened  to 
assume  the  crown  (IlOU)  while  Robert  was  absent  in  Pal- 
estine. He  at  once  recalled  Ansclm,  declared  the  validity 
of  tho  Confessor's  laws,  and  married  Maud  of  Scotland, 
shrewdly  securing  the  Church,  the  Anglo-Saxon  English, 
and  the  Scots  against  Robert  in  the  coming  struggle,  in 
which  Henry  was  entirely  successful :  he  was  acknowledged 
duke  of  Normandy  in  1106,  and  soon  engaged  in  advanta- 
geous wars  with  France.  The  drowning  of  his  son  AVil- 
liam  in  1130  broke  the  king's  heart,  and  the  troubles  with 
his  nephew  William  in  Normandy,  and  with  the  Welsh  in 
the  W.  of  England,  greatly  disturbed  the  last  of  his  reign. 
D.  at  Rouen  Dec.  I,  1135,  leaving  as  his  heir  his  daughter, 
the  countess  Matilda  of  Anjou,  former  wife  of  Henry  V, 
of  Germany. 

Henry  II.,  first  Plantagenct  king  of  England,  son  of 
Geoffrey  Plantagenet  and  of  Matilda,  former  empress  of 
Germany,  the  heiress  and  only  surviving  child  of  Henry  I., 
was  b.  at  Mans,  in  Maine,  Mar..  1113;  was  educated  in 
Normandy  and  England:  and  in  1152  invaded  England 
with  troops  for  the  overthrow  of  the  king  Stephen,  with 
whom  in  1153  a  peace  was  concluded  by  which  Henry  was 
acknowledged  as  heir  to  the  crown  ;  succeeded  Stephen  in 
1154.  having  in  1151  become  count  of  Anjou.  Touraiue,  and 
Maine  by  his  father's  death;  and  by  his  marriage  in  1152 
with  Eleanor  of  Aquitaine,  the  divorced  and  dishonored 
queen  of  France,  he  acquired  sovereignty  over  nearly  half 
of  France,  subject  in  some  degree  to  French  suzerainty. 
The  great  events  of  Henry's  eventful  reign  were  the  Irish 
conquest;  the  wars  with  the  Scots,  Welsh,  and  the  French 
king:  the  destruction  of  more  than  1000  feudal  castles  in 
England — "  dens  of  thieves,"  Henry  called  them  :  the  eon- 
test  with  Thomas  S.  Bccket;  the  subscription  to  the  Consti- 
tutions of  Clarendon  (1164) :  and  the  rebellion  of  his  sons 
and  queen.  He  was.  says  Freeman,  the  great  legislator  of 
English  feudalism,  but  was  always  Angeviue,  never  English, 
in  his  feelings.     D.  at  Chinon  July  6,  11S9. 
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Henry  III.  of  Kngland,  b.  at  Winchester  Oct.  1,  1207, 
Bucccedcii  John,  his  father,  in  121i;.  Ili3  rcigii  of  o6 years 
was  the  loiij;ost  except  that  of  Gcoryc  III.  in  Lritish  his- 
tory. Henry's  minority  at  liis  accesRioii,  an<l  the  great 
|>ower  iicquirctl  by  the  barons  under  King  Julm,  cri]>plcd 
liis  piiwi-r  and  made  his  reign  a  wcalt  one.  Simon  de  Jlont- 
forl.  r.irl  of  Leicester,  is  tlio  central  figure  of  this  reign, 
and  lie  was  the  great  leader  in  tlio  task  of  recovering  for 
the  nobles  the  privileges  lost  under  Henry  II.  Henry  III. 
was,  notwithstanding  the  misfortunes  of  his  rei^n,  a.  man 
of  fine  talents, — chioHy  eminent  as  a  builder;  ni.Tny  of  the 
finest  structures  in  the  Early  English  Gothic  sfylo  are  the 
work  of  Henry  and  of  his  brother  lliehard,  kingof  tho  Ro- 
mans. D.  at  Westminster  Nov.  10, 1272,  and  was  succeeded 
by  liis  son,  Edward  I. 

Henry  I V.  of  Enjrland,  first  Lancastrian  king,  b.  at  Bol- 
ingbruke,  Liucolnshi-o,  Apr.  4,  l."OG,  son  of  John  of  Gaunt, 
the  fourth  s'.m  of  Edward  111.,  while  his  mollicr  v,-.as  a  lineal 
desccnilant  of  Ilrnry  III.  Ho  was  made  carl  of  Derby  and 
duke  of  Hereford.  Wilh  his  adversary,  the  duke  of  Nor- 
folk, ho  was  banished  in  lo'JS  by  Itiehard  II.,  who  seized 
his  immense  estate  upon  the  death  of  John  of  Gaunt  in 
1399.  Soon  Henry  landed  at  Kavcnspur  with  a  small  fol- 
lowing, the  king  being  absent  in  Ireland.  All  England 
joined  Henry,  and  Richard  was  dethroned  and  Henry 
crowned.  Henry's  defective  title  led  him  to  persecute  the 
Lollards,  so  as  to  win  the  support  of  the  Church,  but  his 
reign  was  much  disturbed  by  formidable  rebellions.  D. 
Mar.  19,  111:). 

Henry  V.  of  England,  son  and  successor  of  Henry  IV., 
was  b.  at  .Monmouth  Aug.  9,  13SS:  served  in  his  youth 
against  the  rebellious  (ilendower  and  Hotspur.  The  tales 
of  his  irregular  life  in  youth  are  not  supported  by  good 
evidence.  Ho  was  very  popular  with  the  jjeople,  and  his 
father  seems  to  have  been  jeahms  of  him.  He  eamc  to  the 
throne  in  1413,  |iersccutcd  the  Lollards,  aud  in  1414  an- 
Dounced  to  Parliament  his  intention  of  making  the  conquest 
of  Franco  upon  the  strength  of  Edward  Ill.'s  claim  to 
that  sovereignty  ;  landed  at  Harfleur,  which  he  took  Sept. 
22.  1 115;  totally  defeated  the  greatly  superior  force  of  the 
French  at  Agineourt  Oct.  25;  occupied  the  greater  part  of 
France,  aided  by  the  duke  of  Uurgundy  and  other  mal- 
contents; married  in  1420  the  French  princess  Catharine, 
and  was  recognized  as  heir-presumptive.  The  remainder 
of  his  reign  was  occupied  by  wars  in  France.  D.  at  Vin- 
ccnnes  .\ug.  31,  1122. 

Henry  VI.  of  England,  the  last  Lancastrian  king,  son 
of  Henry  V.,  b.  at  Windsor  Dec.  6,  1421,  succcetled  his 
father  on  Sept.  I,  1422,  and  in  1431  was  crowned  king  of 
France  at  Paris.  His  reign  was  marked  by  the  wars  of  the 
Roses,  maintained  on  the  Lancastrian  side  more  by  the  en- 
ergy of  Margaret  of  Anjou,  the  queen,  than  by  the  pious 
but  irresolute  Henry.  In  these  wars  the  old  nobility  of 
Enghinil  was  almost  exterminated,  and  the  power  of  the 
Lancastrian  house  overthrown.  In  France,  .loan  of  Arc 
and  her  followers  had  expelled  the  English,  and  the  popular 
Bcnso  of  tlisgraco  vented  itself  upon  the  unoffending  king, 
whoso  title  was  indeed  defective.  Henry  founded  Eton 
■School  f  1  110)  and  King's  College,  Cambridge  (1443).  Was 
found  dead  in  the  Tower  (whore  he  had  been  imprisoned) 
May  22,  1471. 

Henry  VII.  of  England,  the  first  of  the  Tudor  kings, 
was  b.  in  \Vales  .Ian.  21,  1450.  He  was  descended,  on  liis 
mother's  side,  from  .John  of  Gaunt  (son  of  Edward  III.) 
and  (Jatharinc  .Swynlbrd,  whose  offspring  had  been  legiti- 
mated by  the  pope,  the  king,  and  the  Parliament.  His 
fathi-r  Wiis  a  son  of  Owen  'i'uclor.  a  \\'rlsli  genllenum,  and 
Calhariiu',  widow  of  Henry  V.  of  England,  whose  marriage 
to  Tu(lor  has  been  denied.  Young  Henry  became  earl  of 
Richmond;  was  attainted  by  the  Yorkists  1401;  and  in 
1171  retired  to  France:  attempted  a  re\'olt  in  1  1S3:  1an<led 
nl  Milforu  Haven  in  1IS5;  defeated  uiid  killed  Kicliard 
111.  at  Rosworth  ;  married  Elizabeth,  heir  of  the  Ytukist 
sovereigns.  1480.  His  reign  was  much  disturbed  by  insur- 
rections. The  king  was  politic,  encouraged  commerce  and 
indnslry,  and  filled  his  treasurj'  by  means  jireviously  un- 
tried, and  unquestionably  illegal.      D.  A]>r.  22,  151)11. 

Henry  VIII,  of  England,  son  and  successor  of  Henry 
VII.,  was  b.  at  (trcenwieh  ,lune  2H,  1491  ;  became  in  1502 
prince  of  Wales  on  the  death  of  his  brother  Arthur;  mar- 
ried Catharine  of  Aragon,  A  rthur's  wiilow,  in  1509,  a  |>apal 
dispensation  having  perniilte'l  the  unlawful  union  ;  suc- 
ceeilerl  (0  the  crown  in  1509  :  joined  the  emfieror  Maximilian 
in  a  war  with  Franco  15II-I  I,  during  which  war  the  Scots 
were  utterly  overthrown  at  Fhulden  Sept.  9,  1513;  made 
Wolsey  chancellor  1515;  was  invidved  in  eiunpelilion  with 
Francis  I.  and  Charles  V.  for  the  empire  of  tlenuany  ; 
wrote  in  1521  his  book  on  the  sacraments  against  Lnlher, 
for  which  he  received  from  the  ])ope  the  title  of  "defender 
of  the  faith,"  a  distinction  claimed,  as  we  are  told,  by  some 


ancient  English  kings;  made  war  in  1522  against  Franco 
in  the  interest  of  Charles  V.;  applied  in  vain  in  1528  to 
tho  pope  for  a  commission  to  inquire  into  the  legality  of 
his  marriage.  Tho  king  applied  in  1529,  by  Cranmer's 
advice,  to  tho  universities  with  better  success.  The  influ- 
ence of  the  king  and  Wolsey  at  Rome  was  completely  foiled 
by  tho  iSpanish  interest  in  the  queen's  behalf,  and  the  great 
seal  was  taken  from  AVolsey  and  given  to  Sir  Thomas  Slore. 
The  convocation  was  now  compelled  to  acknowledge  Henry 
as  the  head  of  the  English  Church  ;  the  king  married  Anne 
Roleyu  in  1533,  and  Cranmer.  now  archbishop  of  Canter- 
bury, declared  the  former  marriage  null.  In  1535  the  papal 
authority  was  set  aside  by  act  of  Parliament,  More  and 
Fisher  were  executed,  Thomas  Cromwell  nuide  vicar-gen- 
eral, and  the  visitation  and  destruction  of  monasteries 
commenced.  Anne  Rtileyn  was  executed,  anil  .Jane  Sey- 
mour married  in  1530  ;  Roman  Catholic  insurrections  broke 
out  in  1530.  and  Queen  Jane  d.  in  1537;  Anne  of  Cloves 
was  married  to  tho  king  in  1540,  soon  after  which  Cromwell 
was  executed,  and  tho  nmrriage  annulled  by  convocation 
and  Parliament;  Henry  married  Catharine  Howard  in  the 
same  year,  and  had  her  executed  in  1542  ;  was  nuirricd  in 
1543  to  Catharine  Parr,  his  sixth  and  last  wife.  Alatiy  Ro- 
man Catholics,  and  Reformers  as  well,  were  executed  during 
the  latter  part  of  Henry's  reign,  and  great  numbers  of  tho 
nobles  and  aristocracy  died  on  the  scaffold  on  suspicion  of 
treas(jn.  Among  the  darkest  stains  upon  the  conduct  of  the 
king  is  the  murder  of  his  best  and  truest  friends,  snch  as 
Cromwell,  earl  of  Essex,  whose  only  fault  seems  to  have  been 
a  too  faithful  devotion  to  Henry's  policy,  and  the  carrying 
out  of  that  policy  in  such  a  way  as  to  seem  too  officious  iu 
the  king's  affairs.  D.  at  Westminster  Jan.  2S,  1547.  Tho 
two  modern  English  political  parties  have  been  said  to  date 
from  this  reign,  in  which  there  was  a  conservative  or  na- 
tional Catholic  jiarty,  led  by  llisboii  (4ardiner  and  others 
(many  of  them  becoming  Roman  Catholics  again  under 
Queen  Mary),  and  a  reforming  jiarty,  led  by  Thomas  ('rom- 
well,  Cranmer,  and  others  scarcely  less  distinguished.  (For 
the  best  defence  of  Henry's  character  see  Froiiik's  Hinlory; 
see  also  Pkof.  John  SnEunKX  Hrewkh's  Calendnr  u/  Stale 
Pii/i'i-a  (1862  ai-j.),  and  Brewer's  ed.  of  FuLtKR's  Church 
HiHiory.) 

Henry  I.,  king  of  France,  b.  1011,  succeeded  Robert 
II.,  his  father,  1031 ;  was  a  weak  prince,  whose  reign  was 
much  disturbed  by  civil  wars  and  jinblic  calamities.  D,  at 
Vitri  Aug.  4,  1000,  and  was  succeeded  by  Philip  I.,  his  son. 

Henry  II.  of  France,  b.  Mar.  31,  1519  ;  married  Cathii- 
rine  de'  .Medici  1533:  succeeded  Francis  I.,  his  father, 
1517.  His  reign  was  distinguished  by  bloody  ]iersecution8 
of  the  Protestants,  ami  by  wars  with  Charles  V.  and  his 
son.  Philip  II.  of  Spain.  These  wars  were  advantageous 
to  France  as  military  operations,  but  by  the  disastrous 
peace  of  Cateau-Cambresis  (1559)  Henry  gave  up  tho 
greater  part  of  his  advantages.  I).  July  10,  1559,  in  con- 
sequence of  a  wound  received  in  a  tournament. 

Henry  III.  of  France,  son  of  Henry  II.  and  Catharine 
de'  Medici,  b.  at  Fontainebleau  Sept.  19,  1551  :  served  as 
dukeof  .\njou  against  the  Huguenots  1509-73:  was  crowned 
king  of  Poland  in  1574;  abMndoned  Poland,  and  fuceeeded 
his  brother,  Charles  IX.,  as  king  of  France  1575.  His  reign 
was  disturbed  by  the  wars  of  the  League,  designed  to  pre- 
vent the  succession  of  Henry  IV.,  and  is  further  memor- 
able fur  the  assassination  of  the  Guises  I5S8,  and  for  tho 
king's  unbounded  licentiousness.  Henry  was  stabbed  wilh 
a  knife  bv  Jacques  CK'incnt,  a  partisan  of  the  Guises,  and 
d.  Aug.  2,  15WI.  He  was  the  last  of  the  Valois  line,  and 
was  succeeded  by  Henry  IV.,  the  first  lionrbon  king. 

Henry  IV.,  king  of  France  and  Anjou,  the  first  Bour- 
bon monarch  of  France,  succeeded  Henry  III.  in  I5S9,  be- 
ing a  lineal  descendant  of  Louis  IX.  Henry  wash,  at  Pnu 
Dec.  14,  1553,  the  son  of  Antoine  de  Bourbon  and  ,leanne 
d'Albrel,  (pieen  of  Navarre:  he  was  breil  a  Pr.>lestant  b\ 
his  mother,  and  trained  to  all  hardy  exercises.  In  1509  lie 
joined  the  Prot<*tant  army  under  Coligny.  In  1572,  after 
the  peace  of  St.  Germain,  and  just  before  the  massacre  of 
St.  liarlbolomew,  hi'  married  Margaret  of  Valois.  sister  of 
Charles  IX.,  and  was  compelled  to  abjure  his  faith.  Henry, 
who  bail  just  succecdid  to  the  crown  of  .Navarre,  was  de 
taiiuil  at  court  until  1570,  when  ho  escaped  and  put  him- 
self at  the  head  of  the  Proteslnnts,  and  by  his  valor  and 
skill  greatly  bettered  iheireircumstances  in  the  wars  which 
fiiUiiwed.  In  I5S4,  Francis  of  Anjou  d.,  and  Henry  be- 
came heir  presumptive  lo  the  crown.  In  15N5  he  whs  ex- 
commnnieated  by  Sixlus  V..  and  declared  incapable  of  the 
succcssiiin.  Then  followed  the  "  war  of  tho  three  Henries  " 
(I5S0-S7),  the  murder  of  Henry  HI.  (I5S9).  the  claim  of 
tho  cardinal  of  lloiirlion  to  the  throne,  the  battle  of  Ivry. 
the  siege  of  Pari",  the  Spanish  invasion  under  Parnui,  and 
u  long  and  varied  war,  in  which  Henry,  with  small  means 
and  the  inclTcctual  support  of  the  English,  performiil  prod- 
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igics  of  valor  and  activity.  In  1593,  Heury  professed  the 
Roman  Catholic  faith,  and  the  fear  of  the  ambition  of 
Philip  II.  caused  many  of  Henry's  former  enemies  to  go 
over  to  his  side  ;  he  was  anointed  king  at  Chartrcs  15^4  ; 
entered  Paris,  and  in  the  course  of  four  years  had  expelled 
the  Spaniards  and  brought  all  France  to  suhjection.  In 
1598  he  published  the  Edict  of  Nantes  and  restored  toler- 
ation. Prosperity  followed  such  as  France  had  never  known 
before.  Henry  was  murdered  by  one  Ravaillac.  a  fanatic, 
May  14,  IfilO,  and  all  France  mourned  the  event  as  a 
national  calamity.  Brave,  courtly,  amiable,  and  talented, 
Henry's  worst  fault  was  licentiousness.  His  religious  pref- 
erences must  have  been  unimportant,  and  his  lifelong 
friendliness  to  the  Protestants  was  only  a  feeling  of  com- 
r.adeship  for  his  old  companions-in-arms. 

Henry  (I.)  the  Fowler,  kingof  Germany  and  duke  of 
Saxony,  b.  in  876,  succeeded  his  father,  Otho  I.,  as  duke  in 
912  ;  elected  to  succeed  Conrad  I.  in  'Jiy  ;  carried  on  wars 
with  Lorraine  (which  he  conquered  923-925),  with  the 
Hungarians,  the  Slavi,  Danes,  etc.  This  great  monarch 
was  one  of  the  founders  of  the  German  supremacy  in  the 
Middle  Ages,  as  terrible  in  war  as  he  was  just  and  wise  in 
peace.  He  is  reckoned  as  Henry  I.  in  the  line  of  German 
emperors,  but  never  bore  the  imperial  title,  except  in  con- 
sequence of  having  been  saluted  tmperator  by  his  troops, 
in  the  old  Roman  fashion.     D.  at  Mansleben  July  2,  936. 

Henry  II.,  Saint,  emperor  of  Germany,  the  last  of  the 
Saxon  line  of  German  monarch?,  and  the  first  Henry  who 
properly  bears  the  imperial  title,  known  also  as  the  Lame, 
was  b.  May  6,  972;  succeeded  to  the  duchy  of  Bavaria 
995  :  was  elected  king  of  Germany,  to  succeed  Otho  III., 
in  1002  ;  carried  on  wars  in  Poland,  and  with  vassals  in 
Germany,  and  with  Italy  and  France,  etc.  ;  erected  Hun- 
gary into  a  kingdom  1007;  was  crowned  emperor  of  the 
Romans  1014.  D.  at  Grone,  Saxony,  July  14,  1024,-  was 
canonized  1152  on  account  of  his  zeal  for  the  Church,  and 
is  honored  July  15. 

Henry  III.  of  Germany,  "the  Old,"  "the  Black,"  or 
'*  the  Pious,''  b.  at  Osterbcck,  in  the  Low  Countries,  Oct. 
28,  1017;  was  elected  king  in  1026,  and  succeeded  Conrad 
II.,  his»father :  ruled  with  the  greatest  dignity  and  suc- 
cess, managed  the  affairs  of  Church  and  State  alike,  and 
made  antl  unmade  popes  at  his  will;  was  crowned  emperor 
in  1046;  won  applause  by  challenging  Henry  I.  of  France 
to  mortal  combat,  and  d.  at  Botfeld  Oct.  5,  1056.  His  first 
wife  was  a  daughter  of  Canute  of  England. 

Henry  IV.  of  Germany,  b.  Nov.  11,  1050,  was  elected 
king  when  but  three  years  old,  and  succeeded  Henry  III., 
his  father,  in  105G.  His  reign  was  a  long  series  of  bloody 
contests  with  vassals  at  home  and  with  Pope  Gregory  VII. 
in  Italy,  who  at  the  period  of  Henry's  lowest  fortunes  com- 
pelled him  to  sue  at  Canossa  for  absolution  in  the  most 
humiliating  manner  (1077).  This  he  received,  and  after 
many  years  of  warfare  in  Germany  he  compelled  the  pope 
to  retire  under  the  protection  of  Robert  Guiscard  to  Sa- 
lerno (1064).  Henry  was  dethroned  and  imprisoned  by  his 
son,  Henry  V.,  in  1105,  but  escaped,  and  d.  at  Liege  Aug. 
7,  1106. 

Henry  V.  of  Germany,  b.  Aug,  11,  lOSl,  was  crowned 
king  and  colleague  of  his  father,  Henry  IV.,  in  1099  ;  de- 
posed his  father  1105;  was  crowned  emperor  1111.  His 
reign  was  much  disturbed  by  discussions  with  the  popes 
regarding  investitures,  and  he  was  four  times  excommuni- 
cated. Wars  at  home  and  with  Flanders,  Hungary,  and 
Poland  vexed  Germany  during  his  reign.  He  married 
Matilda,  daughter  of  Henry  I.  of  England.  B.  at  Utrecht 
May  23,  1125.     He  was  the  last  of  the  Salic  line. 

Henry  VI.  of  Germany,  the  Cruel,  b.  in  1165,  suc- 
ceeded Frederick  Barbarossa,  his  father,  in  1190.  His 
reign  was  much  disturbed  by  Italian  wars,  and  is  famous  for 
the  imprisonment  of  Richard  Lion-heart  at  Trifels  (1192- 
94).  D.  at  Messina  Sept.  28,  1197,  poisoned,  as  it  was 
thought,  by  liis  wife. 

Henry  VII.  of  Germany  (Henry  of  Luxemburg),  b. 
1262;  was  elected  kingof  the  Romans  in  1308;  invaded 
Italy  at  the  head  of  a  Ghibelline  array,  and  had  an  inter- 
view with  Dante:  received  the  iron  crown  in  1311:  was 
crowned  emperor  in  1312.  D.  at  Buonconvento  Aug.  24, 
1313,  poisoned,  it  was  said,  while  receiving  the  Eucharist. 
Henry  (Caleb  Spr.vgi-e),  I).  B..  b.  at  Rutland,  Mass.. 
Aug.  2,  1804:  graduated  at  Dartmouth  in  1825.  studied 
divinity  at  Andover  and  at  New  Haven.  After  holding 
Congregational  pastorates  at  Greenfield,  Mass.  (1828-31), 
and  at  Hartford,  Conn.  (1833-35),  he  was  ordained  in  the 
Protestant  Episcopal  Church,  and  was  appointed  profes- 
sor of  mental  and  moral  philosophy  in  Bristol  College,  Pa. 
In  1837  he  became  one  of  the  founders  of  the  New  York 
Jicview.  He  was  (1839-52)  professor  of  philosophy  and 
history  in  the  University  of  New  Yorkj  1847-50  rector  of 


St.  Clement's,  New  York.     He  afterwards  held  rectorships 

in  Poughkeepsie  and  Newburg,  N.  Y.,  and  Litchfield,  Conn. 

In  1874  he  removed  to  Stamford.  Conn.     Among  his  works 

are  an  enlarged  translation  of  Bautain's  Hiatin-if  of  Phil- 

osnphij.  Cousin's  Peychoiogif  (1S34;  4th  cd.  1856).  Compen- 

i   dinin    of  Christiau    Antiquities  (1837),    Mornf   and   PhUo- 

I   sophirnl    Essai/a  (1839),    Guizot's    Hintorif   of   (Jivitizationj 

I   About  Men  and  Thimjs  (1873). 

I  Henry  (GcsTAVrs  Adolphi:s),  a  distinguished  orator 
I  and  statesman  of  Tennessee,  supported  Harrison  for  the 

Presidency  in  1840.  Clay  in  1844,  Taylor  in  1S48,  Scott  in 
:  1852,  Fillmore  in  1S56,  Bell  in  1860.'     Was  a  member  of 

the  Senate  of  the  Confederate  States  1862-65. 

j       Henry  (Joseph).   LL.D.,  b.  Albany,  N.  Y.,  Dec.    17, 

1797;  educated  in  the  common  schools  of  that  city  and  in 
I  the  Albany  Academy,  where  (1826)  he  became  professor  of 
I  mathematics,  and  (1827)  commenced  a  course  of  investiga- 
I  tion  which  was  continued  for  a  number  of  years,  and  re- 
sulted in  certain  highly  important  discoveries  in  electricity 
and  electro-magnetism.      Though  previously  to  these  in- 
vestigations   the    electro-magnet    in    a    certain    sense  was 
known,  it  was  nothing  more  than  a  philosophic  toy,  in 
which  a  feeble  magnetism  was  excited  by  currents  of  low 
intensity  and  short  circuit.     The  means  of  developing  in 
soft  iron  a  high  degree  of  magnetic  energy,  or  of  produ- 
cing such  an  effect  at  a  distance  in  any  appreciable  degree 
at  all,  were  unknown.     Prof.  Henry's  first  success  consisted 
in  producing  the  electro-magnet  properly  so  called;  an  ex- 
ceedingly important  inventionwhich  no  subsequent  improve- 
ment has  essentially  modified.     He  next  demonstrated  tliat 
the  difhculty  of  exciting  magnetic  energy  at  a  distance, 
which  had  led  Barlow  in  1824  to  pronounce  the  idea  of  an 
electric  telegraph  to  be  "chimerical,"  may  be  completely 
overcome  by  the  use  of  an  intensity  battery,  provided  that 
the   receiving  electro-magnet   be   constructed   with   many 
turns  of  a  single  wire.     He  also  showed  that  a  large  iron 
bar  may  be  powerfully  magnetized   by  a  quantity  battery, 
if  surrounded  by  many  lielices  forming  separate  short  cir- 
cuits ;  but  that  if  the  wires  of  these  helices  be  so  united  as 
to  form  a  single  continuous  circuit,  a  battery  of  intensity  is 
required  to  produce  the  effect.     It  was  the  invention  of  the 
intensity-magnet  which  first  made  the  electric  telegraph  a 
possibility.      In  a  communication  made  to  the  Amcricfin 
Journal  of  Science  in  1S31,  describing  some  of  his  experi- 
ments, Prof.  Henry  called  attention  to  the  practicability  of 
applying  the  intensity-magnet  to  telegraphic  uses.     During 
the  same  year  he  produced  the  first  mechanical  contrivance 
ever  invented  for  maintaining  continuous  motion  by  means 
of  electro-magnetism  ;  a  contrivance  which,  though  simple 
in  form,  involved  the  essential  principle  (pole-changing) 
of  every  effective  electro-magnetic  machine  which  has  been 
since  devised ;  and  he  also  constructed  and  exhibited  a  simi- 
lar contrivance  for  m.aking  signals  by  electro-magnetism  at 
a  distance — the  signals  beingproduced  by  means  of  a  lever 
Ftriking  on  a  bell.     This  was  operated  by  an  intensity-cur- 
rent sent  through  more  than  a  mile  of  insulated  wire  carried 
in  successive  turns  around  the  walls  of  an  apartment  in 
the  Albany  Academy.     He  also  devised  a  scheme  for  pro- 
ducing large  mechanical  effects  at  a  distance,  by  causing 
heavy  weights   to  fall   in   consequence  of  the  rnpture   of 
electric  currents.     Some  of  the  electro-magnets  constructed 
by  him  at  this  time  were  of  enormous  power.     One  of  these, 
prepared  for  Yale  College  (1831).  sustained  a  weight  ex- 
ceeding a  ton,  and  another  at  the  College  of   New  Jersey 
carried  not  less  than  3600  pounds.     In  1832  he  made  the 
discovery  of  the   secondary  currents  produced   in   a  long 
conductor  by  the  induction  of  the  primary  current  upon 
itself;  and  succeeded  also  in  the  same  year  in  producing 
the  electric  spark  by  means  of  a  purely  magnetic  induction. 
The  spark  was  similarly  and  almost  simultaneously  pro- 
duced   by   Mr.   J.    D.    Forbes    of   Edinburgh    (afterwards 
Principal  Forbes"*,  but  the  two  results  were  independent 
of  each  other.     These  discoveries  embraced  the  germ  of 
the  science  of  magneto-electricity,  which  received  subse- 
quently  from   Faraday    so  large  a  development,   and  of 
which  the  recent  practical  applications  are  so  numerous 
and  important. 

In  1832.  Prof.  Henry  was  elected  professor  of  natural 
philosoj)hy  in  the  College  of  New  Jersey,  and  in  his  earliest 
lectures  at  Princeton  demonstrated  the  feasibility  of  an 
electro-magnetic  telegraph,  with  experimental  illustrations. 
He  visited  Europe  in  1837.  and  in  London  held  interest- 
ing interviews  with  Prof.  Whcatstone,  the  inventor  of  the 
needle  magnetic  telegraph,  to  whom  his  discoveries  were 
already  well  known,  and  whom  he  acquainted  with  his 
plans  for  producing  not  only  signals,  but  large  mechanical 
effects  at  distances  indefinitely  great,  by  means  of  electro- 
magnetism.  In  1846  he  was  electerl  secretary  of  the  Smith- 
sonian Institution  at  Washington,  being  the  first  incumbent 
of  that  office,  a  position  which  he  held  till  his  death  (187SJ. 
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In  1S4<J  he  was  elected  president  of  the  American  Associa- 
tion for  till- Advancement  of  Science.  In  ISfiS  he  was  elected 
jiresident  of  the  National  Academy  of  Sciences,  succeeding 
the  lamented  Dache.  This  distinguished  post  he  held  till 
his  death.  He  was  made  chairman,  in  1871,  of  the  light- 
hiuso  board  of  the  V .  .S.,  an  important  bureau  of  the  treas- 
ury department;  and  in  this  ca|>acily  was  constantly  en- 
gaged in  very  active  and  laborious  duty  till  1S78.  lie  re- 
ceived the  honorary  degree  of  doctor  of  laws  from  Union 
College  in  IS2U,  and  from  Harvard  I'niversily  in  1851. 
lie  published  Cuiitribiitiiiiin  In  Eleclriiiti/  itnti  .\f,iijiicli'«m 
(18.TJ,,  and  numerous  papers  in  the  Am.  I'liilon.  Tranu.,  the 
Am.  ./niir.  of'  Science,  the  jour,  uf  the  Franklin  Inttt.,  the  Pio- 
ceedint/s  of  the  Am.  .ittr.c.  for  the  Adr.  of  Sri.,  and  in  the 
annual  reports  of  the  Smithsonian  Institution  from  its 
foundation.     D.  May  13,  1S78.  F.  A.  1'.  l).\KN,uni. 

Henry  i  Matthew),  son  of  Philip  Henry,  b.  at  Broad 
Oriks,  riintshire.  Wales,  Oct.  18,  1002;  studied  law  and 
divinity;  became  nnncoBl'ormist  (Independent)  pastoral 
Chester  1087,  at  llacliney.  London,  1712.  I),  at  Nantwich 
June  22,  1711.  Chielly  remembered  for  his  Ej-]>onili"n  of 
the  liiblo  (1710,  often"  re]>rintcd  and  still  very  highly  es- 
teemed ;  best  cil.  London,  lSfi9).  lie  also  wrote  other 
religious  works  and  a  l.i/c  of  his  fa'her  (1098).  His 
own  Li/e  has  been  written  by  J.  li.  Williams  and  by  W. 
Tong. 

Henry  (P.VTnicK),b.  at  Studlcy,  Hanover  co.,  Va.,  May 
29,  17.U1.  His  lather.  Col.  John  Henry,  was  a  magistriito 
and  .Jchool-teadier,  a  native  of  Aberdeen,  Scotland,  ami  a 
n.^phew  of  the  historian  Robertson.  Young  Henry  was 
in.^tructed  chiefly  by  his  father,  but  was  easily  diverted 
from  his  studies  by  his  ]iassion  for  hunting  and  fishing. 
At  eighteen  years  "of  age  he  married  the  diughtcr  of  an 
innkeeper,  and  for  a  time  assisted  his  father-in-law  at 
Hanover  Courl-house.  He  twice  became  bankrupt  before 
the  age  of  twenty-four,  when,  after  six  weeks'  study,  he 
was  .admitted  to  the  bar.  For  three  years  he  obtained  no 
practice,  when  his  triumphant  pica  lor  the  people's  rights 
in  the  celebrated  "parsons'  cause"  won  him  immense  ap- 
pl.auso  and  popularity.  In  17GJ  he  introduced  into  the 
conservative  or  passive  house  of  burgesses  his  famous  reso- 
lutions against  the  Stamp  Act,  which  he  carried  through 
by  a  majority  of  one  after  a  stormy  debate,  in  which  he  ex- 
ciainied,  "  Ca-sar  had  his  lirutus,  Charles  I.  his  Cromwell, 
and  lieorge  III."  (here  he  was  interrupted  by  erics  of 
"Tri'asonl")  "may  profit  by  their  example.  If  this  bo 
treason,  make  the  most  of  it."  Thenceforward,  Mr. 
Henry  was  the  acknowledged  leader  of  the  friends  of 
freedom  in  Virginia.  In  17C9  ho  was  admitted  to  prac- 
tise law  in  the  general  court,  where  his  distinguished 
ability  as  a  speaker  won  him  a  fortune,  for,  though  poorly 
read  in  the  law,  and  never  of  moro  than  respectable  legal 
knowledge,  he  possessed  a  marvellous  power  over  the  feel- 
ings of  juries.  He  was  the  first  Speaker  of  the  Uencral 
Coligress  at  Philadelphia  in  1771,  where  his  power  as  an 
orator  was  fully  recognized.  In  177.'J,  iu  the  Virginia  con- 
vention, was  delivered  his  most  famous  speech,  that  iu 
favor  of  his  resolution  for  putting  the  colony  into  a  state 
of  defence.  In  177J  he  was  for  a  time  a  colonel  of  militia, 
and  from  17711  to  1779  was  governor  of  the  State,  and  again 
1781-8(1.  In  1788  he  opposed  the  ratification  of  the  Feil- 
cral  Constitution  as  inconsistent  with  the  sovereignly  of 
the  Slates.  In  1794  he  left  public  life,  and  afterward  dc- 
elin'il  the  secretaryship  of  state,  the  mission  to  France, 
and  the  governorship.  Klectcd  to  State  senate  in  Mar., 
1799,  but  did  not  lake  his  seat.  I),  at  Red  Hill,  Charlotte 
CO.,  Va.,  .lune  6,  1799.  He  printed  and  circulated  at  his 
own  expense  an  edition  of  Butler's  .Ino/o^y  ami  Jenyns's 
Vieiv  iif  VhriHtiiinilij.  Cii.vni.KS  W.  tiiiKKNi:. 

Henry  (Piiii.w).  '>.  -^"K.  21,  Ifi.'.l,  at  Whitehall  Palace, 
where  his  father  was  a  page ;  was  eilucated  at  \Vestminstcr 
anil  Christ  Church,  Oxford;  was  Presbyterian  minister  of 
Wortlienbury,  Flintshire,  1857-(i2.  \).  ."luno  21,  1090.  His 
]niblislicd  sermons  and  miscellaneous  writings  have  found 
many  warm  admirers. 

Henry  (Kohkut),  I).  1>.,  b.  at  Muirtown,  .Stirlingshire, 
Scotland,  Feb.  18,  1718;  was  educated  at  Kdinburgh  ;  be- 
came Presbyterian  niinisler  of  Carlisle  1718,  of  Berwick 
1700,  of  New  (irey  Friars,  Kdinburgh,  170s,  of  111,1  (ircy 
Friars  1770.  1>.  Nov.  21,  1790.  Chielly  remembered  for 
liis  uiilinished  llintttrtj  uf  tircitt  Itritfiin  (0  vols.,  1771-9;j). 

Henry  (  Houkut),  1).  II.,  LL.I).,  b.  at  Charleston,  S.  C, 
Dec.  0,  1792;  graduated  at  the  University  of  I'^dinbiirgh 
ISM  ;  became  minister  to  the  French  Protestant  church  of 
Charleston  ;  professor  of  logi,-  ami  moral  philosophy  1818, 
and  later  of  nictjiphysics  and  political  philosophy  in  Siiulh 
Carolina  Collegi- ;  its  presi<leul  18:;  l-:;j  nml  18  H)-i;i ;  be- 
sides bidding  other  pridessorships  Ihere.  I>.  at  Columbia, 
S.  C,  Feb.  (!,  1850,     His  abilities  were  of  the  first  order. 


Henry  (Wh.i.tam),  M.  D.,  F.  R.  S.,  b.  at  Manchester, 
Eng.,  Dec.  12, 1775  :  took  his  medical  degree  at  Kdinburgh 
I8Ct7;  ]mblished  Elements  of  Chemigtr;/  (1810),  for  many 
years  a  standard  work  ;  made  important  observations  on 
the  laws  of  the  absorption  of  gases  by  water  under  pres- 
sure ;  won  the  Copley  prize  of  the  Royal  Society  1809  ; 
eoinniitted  suicide  Sept.  2,  ISIiG. 

Henry  (Wili.hm  Ai.EXANDF.n),  Q.  C,  a  Canadian 
statesman,  b.  at  Halifax,  N.  S.,  Dec.  .10,  1810;  was  admit- 
ted a  barrister  in  1841  and  queen's  counsel  in  1S49.  _  He 
has  been  for  many  years  prominent  in  the  affairs  of  Nova 
Scotia;  was  solicitor-general  1851,1859,  and  180:1;  pro- 
vincial secretary  1850-57:  and  has  been  surrogate,  mayor 
of  Halifax,  etc.  He  took  a  prominent  part  iu  the  question 
of  the  union  of  the  provinces  in  1807. 

Henry  the  Navigator  (b.  at  Oporto  Mar.  4,  l.lOi;  d. 
at  Sagres  Nov.  l:i,  14011),  the  fourth  son  of  King  John  I,  of 
Portugal,  distinguished  himself  highly  at  the  eoniiuest  of 
Ceuta  in  1415,  and  was  in  1420  placed  at  the  head  of  Afri- 
can affairs.  He  now  fixed  his  residence  at  Sagres  in  Al- 
garve,  near  t^apo  St.  Vincent,  and  hero  ho  established  a 
school  of  navigation  in  which  a  number  of  young  Portu- 
guese noblemen  were  educated.  From  this  school  issued 
that  movement  of  maritime  discovery  and  commercial  en- 
terprise which  placed  the  Portuguese  people  at  the  head 
of  Kuropean  civilization  for  moro  than  half  a  century,  and 
whose  two  greatest  results  were  the  discovery  of  .\nierica 
and  the  discovery  of  the  water-route  to  India.  The  intro- 
duction of  tho  compass  and  the  astrolabe  are  due  to  him. 
Henry  Clay,  tp.  of  Fayette  co..  Pa.  Pop.  951. 
Hen'ry's,  tp.  of  Pickens  co.,  Ala.  Pop.  589. 
Hcn'shaAV  (D.vvin),b.  at  Leicester,  Mass.,  Apr.  2,1791, 
where  ho  was  educated;  apprenticed  to  a  firm  of  druggists 
in  Boston,  during  which  period  he  devoted  his  spare  hours 
to  tho  improvement  of  his  mind;  entered  business  with 
his  brothers  iu  1814;  elected  to  tho  State  senate  1820; 
member  of  the  board  of  internal  improvements  1828,  and 
during  its  continuance;  active  promoter  of  railroad  enter- 
prises, and  director  of  Worcester  K.  R.  from  its  organiza- 
tion till  his  death;  collector  of  the  port  of  Bostop  IS.IO- 
.18;  member  of  the  legislature  18^9;  in  lS4:i  appointed 
secretary  of  tho  navy  by  Pres.  Tyler.  In  politics  he  was 
an  ardent  Democrat  and  advocate  of  free  trade.  Author 
of  numerous  political  papers  and  pamphlets.  D.  Nov.  11, 
1852. 

Hcn'shaw  (John  Prentiss  Kewi.f.v),  D.  D..  b.  at  Mid- 
dlelowii,  Conn.,  June  13,  1792;  graduated  at  Middlcbury 
College  in  180S;  was  ordained  deacon  in  tho  Protestant 
Episco])al  Church  1813,  a  priest  in  1810;  officiated  for  a 
time  in  SI.  Ann's,  Brooklyn,  N.  Y.,  and  was  (1817-43)  rec- 
tor of  St.  Peter's,  Baltimore.  In  1843  ho  was  consecrated 
bishop  of  Rhode  Island.  1).  at  Frederick,  JId.,  July  20, 
1852.  He  published  Theoloi/i/  for  (Ac /Vo/j/.:  ( 1840),  .Me- 
moir of  liiohop  Moore  ( 1842),  On  the  Second  Advent  (1S-J2), 
and  several  other  works. 

Hcns'ley,  tp.  of  Champaign  eo..  111.     Pop.  SO-1. 
Hensley,  tp.  of  Johnson  eo.,  Ind.     Pop.  1008. 
Hen'son  Spring,  post-v.  and  tp.  of  Sanford  co.,  Ala. 
Pop.  334. 

Hentz  (Carolist.  Lke),  a  daughter  of  (Jen.  John  Whit- 
ing, was  b.  at  Lancaster,  Mass..  iu  I8II0.  In  1825  she  mar- 
ried N.  M.  Hentz,  a  French  gentleman  who  taught  tho 
languages  and  belles  Icltres  (d.  1850).  and  with  him  she 
resided  successively  at  Northampton,  Mass.,  Chapel  Hill, 
N,  C,  Covington,  Ky.,  Cincinnati,  O.,  Florence.  Ala.,  Tus- 
caloosa, Ala.,  Tuskegec,  Ala.,  Columbus,  (ia.,  and  .Mari- 
anna.  Fla.,  where  she  d.  Feb.  II,  1850.  She  wrote  a  novel, 
poem,    and   (day  before  she  was   thirteen  years  idd,  and 


merous  other  novels  and  some  poetry.  Ilcr  writings  en- 
joyed a  great  popularity. 

Ile'par  Siirplinris  [Lat.,  "liver  of  sulphur,"  so 
called  IroMi  il"  color],  a  crude  mixture  of  tho  bisulphido 
and  Irisulphido  of  polassium  wilh  tho  sulphate  of  potash. 
It  is  employed  to  some  extent  as  a  remedy  for  some  dis- 
eases. 

Hepnt'icn>,or  Ijiv'erwortH(J/ii»c//i<7)ii(i'ci,  or'-Iivcr- 
niosses"),  a  natural  order  of  lilllc  moss-like  plants,  nioslly 
of  a  loose  cellular  siruelure  Ihroughout.  usually  prociiui- 
bent,  and  emitting  rootlets  from  beneath,  propagated  by 
spores,  and  also  frei|uenlly  by  gemmie,  rarely  by  liibirs. 
Vegetation  sometimes  frondosi' — i'.  c.  (be  plants  wilhnilt 
distinct  stem  and  leaves,  but  expanded  into  a  leaf  like 
mass  (/'ivmf/),  which  is  usually  furnished  wilh  a  midrib, 
with  scales,  or  (rarely)  with  slender  hairs  undcrnealh,  and 
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often  with  pores  above;  sometimes  foliaceons,  when  there 
is  a  distinct  stem  and  leaves,  as  in  Mn>tci,thc  leaves  entire 
or  lobed  (most  commonly  2-lobcd),  or  often  laciniated. 
never  costate.  and  never  composed  of  more  than  one  thick- 
ness of  (flattish)  culls,  2-ranked,  and  often  with  au  imper- 
fect row  {amphiynstrid)  on  the  nndcr  side  of  the  stem, 
which  is  often  much  branched,  but  the  branches  do  not 
proceed  from  axillary  buds,  as  in  mosses;  if  one  of  the 
lobes  of  the  leaf  is  inflated,  it  is  termed  an  auricle.  Root- 
lets consisting  of  a  simple,  nmch-elongated,  flattieh  cell; 
excepting  in  the  JungcrmanniaccEe  this  cell  is  usually  gran- 
uloso  or  papillose  on  the  inner  surface  of  its  wall;  it  is 
merely  a  modified  cell  of  the  frond,  stem,  or  leaf  from 
which  it  proceeds.  Inflores- 
cence monoecious  or  dioecious. 
Reproductive  organs  and  evo- 
lution nf  the  fruit  much  as  in 
mosses,  but  the  calyptra  usual- 
ly closely  invests  the  capsule 
until  this  is  nearly  or  quite 
mature,  when  it  commonly 
ruptures  irregularly  near  the 
apex,  and  is  left  at  the  base 
of  the  fruit.  The  capsule,  usu- 
ally globose  or  ovate,  is  im- 
mersed in  or  sessile  upon  the 
frond,  or  attached  to  the  un- 
der side  of  disk-like  peduncled 
receptarles,  or  borne  on  a 
long  cellular  pedicel:  it  is  4- Firabriaria  ten'eTTa:  1,  plants; 
vulvcd  (rarely  cither  more  or  2,  a  fertile  receptacle  ;  8,  ver- 
.       ,  .    \      T  -  tical  section  tliroucu  t  wo  in- 

less)  in  the  Jungermanniacea;,  volucres.  showing  perianths 
dehisces  moro  or  less  irregu-  and  capsule;  4,  capsule  dehis- 
larly  by  2  to  8  valves,  or  by  cing;5, 5,  spores  ;G,G,elaters. 
an  operculum  in  the  Marchantiacejc  (rarely  indehiscent  in 
both) ;  it  is  long  and  pod-like,  usually  tapering  into  a  pedicel, 
2-valvcd,  often  with  stoinata  in  its  outer  wall,  and  bears  the 
calyptra  (which  ruptures  early  near  the  base)  upward  on  its 
apex  in  the  Authocerotacesc;  it  contains  spores  mixed  with 
elaters  {dfUcrcs),  (rarely  wanting) ;  these  are  thin,  usually 
threadlike,  simple  cells, conta,ining  1  to  4  spiral  (rarely  an- 
nular) fibres  :  a  columella  is  rarely  present.  Tl\Q  j^erianth  is 
a  tubular  organ  (sometimes  absent),  enclosing  the  pistiUidia, 
and  is  usually  (if  not  always)  formed  after  their  fertiliza- 
tion. Surrounding  the  perianth  is  the  involucre  (occasion- 
ally wanting),  which  is  either  tubular  or  composed  of 
leaves  of  particular  forms  {im-olucral  learoi).  The  anthc- 
ridia  in  the  foliaceous  species  are  usually  situated  in  the 
axils  of  perigonial  (occasionally  of  the  involucral)  leaves; 
in  the  frondose  specieS  they  are  naked  upon  the  surface  of 
the  frond,  or  immersed  in  its  substance,  or  in  sessile  or  pe- 
duncled receptacles,  which  are  disk-like  in  the  Marchanti- 
aceaj.  In  the  Marchantiacejc  the  central  portion  of  the  mid- 
rib and  peduncle  is  composed  of  a  kind  of  vascular  tissue, 
consisting  of  remarkably  long  and  slender  cells,  marked 
within  by  annular  or  short  spiral  fibres,  or  oftenest  by 
papilla-like  points  (rudimentary  or  imperfect  rings  or 
spirals).  A  peculiar  kind  of  vascular  tissue  also  occurs  in 
at  least  one  species  of  the  Jungermanniaceie  {Pellia  epi- 
phif(la),  in  a  series  of  parallel  vertical  and  transverse  net- 
works of  anastomosing  fibres.  CoE  F.  Austin. 

Hepati'tis  [Gr.  ^rrap,  the  "liver"],  an  inflammation 
of  the  liver.  Hepatitis  is  not  a  very  common  disease  in 
any  country.  Several  kinds  are  recognized:  (1)  Suppura- 
tive hepatitis,  or  abscess  of  the  liver,  sometimes  occurring 
in  India,  but  rare  in  other  countries.  (2)  Interstitial  hepa- 
titis, called,  nither  incorrectly,  cirrhosis,  known  also  as 
granular  liver  and  gin-drinker's  liver.  It  is  incurable,  and 
is  probably  always  caused  by  the  improper  use  of  alcoholic 
drinks.  It  frequently  leads  to  ascites  or  abdominal  drop- 
sy. {'^)  portal  phlebitis,  or  inflammation  of  the  portal 
vein,  may  occur.  (4)  Inflammatory  disease  of  the  liver  is 
sometimes  a  syphilitic  complication.  Each  of  the  above- 
named  conditions  is  a  grave  one,  and  in  few  cases  can 
treatment  be  of  much  avail. 

Hep'buru,  tp.  of  Lycoming  co.,  Pa.     Pop.  971. 

Hephres'tion,  the  friend  of  Alexander  the  Great,  b.  at 
Pella  about  :i57  b.  c.  At  what  time  he  and  the  prince  be- 
came companions  is  not  known;  they  are  first  mentioned 
together  on  the  occasion  of  Alexander's  visit  to  Troy,  where 
Hephiestion  brought  the  same  honors  to  the  grave  of  Pa- 
troclus  as  Alexander  to  that  of  Achilles.  But  after  that 
time  they  never  separated  until  the  death  of  Hephgestiou 
in  Ecbatana  in  325,  one  year  before  that  of  Alexander. 
The  beauty  of  their  friendship  was  not  only  its  intimacy, 
but  its  soundness.  Alexander  never  preferred  Heph^stion 
to  a  better  man.  and  Ilcphiestion  never  disappointed  the 
confidence  Alexander  placed  in  him. 

Hephiestion  ['H^frato-Ttwc].  a  Greek  grammarian  of 
Alexandria,  according  to  Suidas,  flourished  about  a.  d.  150, 


as  Julius  Capitolinus  speaks  of  him  among  the  tutors  of 
the  emperor  A'erus.  To  him  is  ascribed  the'EYxeipifiioc  n-tpl 
(i.tTpt^y  ("Manual  of  Metres"),  from  which  most  of  our 
knowledge  of  the  Greek  metres  is  obtained.  Suidas  as- 
signs to  him  other  works  not  now  extant.  Best  edition  of 
the  Mauuul  is  by  Gaisford  (Oxford,  1810,  Svo;  Lcipsic, 
1832;  revised,  Oxford,  18j6,  2  vols.).  H.  Drisleu. 

Hephaestus,     See  Vulcan. 

Hep'penheim,  an  old,  queer-looking  town  of  Ilcsse- 
Darmstadt,  with  about  5000  inhabitants,  is  noted  for  the 
excellent  wine  produced  in  its  neighborhood,  and  for  the 
interesting  ruins  of  the  castle  of  Starkcnburg. 

Heptan'omis  ("the  seven  nomes")  was  the  name  of 
the  central  part  of  Egypt,  from  the  Delta  to  Upper  Egypt — 
that  is,  from  lat.  30°*to  hit.  27°  N.  It  contained  ail  the 
greatest  Egyptian  cities  and  monuments,  and  its  inhabit- 
ants were  less  mixed  up  with  Greeks  and  Nubians  than 
those  of  the  two  other  parts. 

Hep'tarchy  [Gr.  eB-ra,,  "  seven/'  and  apx^t  "  sover- 
eignty'"],  a  government  by  seven,  especially  applied  to  the 
seven  principalities  of  the  Anglo-Saxons  in  England  before 
the  reign  of  Egbert,  the  first  king  of  England,  who  became 
king  of  Wessex  800,  and  d.  836.  Eight  kings,  of  six  dif- 
ferent kingdoms  (all  except  Essex  and  Mercia),  had  at 
times  possessed  a  certain  supremacy  over  the  rest.  The 
actual  number  of  kingdoms  was  sometimes  greater  and 
sometimes  less  than  seven,  and  yet  seven  stand  out  so 
prominently  as  to  justify  the  use  of  the  term  heptarchy. 
The  seven  kingdoms  were  1st,  Kent  (449-823);  2d,  Sussex 
(477-823):  3d,  Wessex  (519-S23) ;  4th,  Essex  (526-823); 
5th,  Northumbria  (547-827);  6th,  East  Anglia  (571-823): 
7th,  Mcrcia  (584-827).  In  828.  Egbert  of  Wessex.  the 
eighth  bretwalda,  became  the  first  hereditary  king  of  Eng- 
land; but  some  of  the  minor  kingdoms  existed  for  many 
years  thereafter. 

Hep'worth  (George  Hughes),  b.  in  Boston,  Mass., 
Feb.  4,  1S33;  studied  divinity  at  Cambridge,  Mass. ;  was 
pastor  of  a  Unitarian  church  at  Nantucket  1S55-57  ;  of  the 
Church  of  the  Unity,  Boston.  1858-70;  became  in  1862  a 
regimental  chaplain  in  Louisiana,  and  served  in  1S63  on 
the  stafl"  of  Gen.  Banks.  Ue  was  (1870-72)  pastor  of  the 
Church  of  the  Messiah,  New  York.  In  1872  he  became  a 
Trinitarian,  and  soon  organized  the  "Church  of  the  Dis- 
ciples," of  which  he  was  pastor  till  Feb.  14,  1879.  Author  of 
Whip,  Hoe,  aui-l  Sicord  (1864j  and  Rocks  aud  Shoals  (1870). 

Hera.     Sec  Juso. 

Heraclei'a,  a  Greek  city  of  Lucania,  in  Southern  Italy, 
near  a  place  now  called  Policoro,  and  not  far  from  the 
Tarentine  Gulf.  It  was  founded  432  b.  c,  and  attained 
great  wealth  and  power,  and  became  a  kind  of  capital  for 
the  Italiotc  Greeks.  It  had  peculiar  privileges  under  the 
Romans.  Its  site  is  marked  by  extensive  mounds,  and 
among  the  relics  found  here  in  1732  were  the  bronze  tab- 
lets containing  the  Lex  Julia  viuitiripalis  {45  B.  c),  so 
highly  important  to  the  student  of  Roman  jurisprudence. 
Many  other  ancient  towns  bore  this  name,  among  which 
was  one  on  the  S.  coast  of  Sicily,  which  was  long  a  place 
of  great  naval  and  commercial  importance. 

Hcraclci'dac  [Gr. 'HpaicXel^ai],  the  descendants  of  He- 
racles (Hercules),  to  whom  many  prominent  (Jreek  families 
traced  their  origin.  But  the  name  especially  belongs  to 
those  Hcracleidtc  who  joined  the  Dorians  in  their  inva- 
sion and  conquest  of  the  Peloponnesus,  which  is  often 
called  the  "return  of  the  Hcracleida^"  because  they  were 
considered  as  Acha^ans  by  race.  The  Greek  historians 
narrate  with  considerable  detail  the  exploits  and  successes 
of  the  Hcracleida;  in  the  early  Dorian  wars,  and  it  is  con- 
sidered that  much  of  the  story  must  be  regarded  as  pos- 
sessing historic  truth.  The  Ileracleidsc  became  the  pro- 
genitors of  several  princely  houses,  and  were  even  admitted 
to  rule  over  Dorians. 

Heracli'iles  ['HpoicAeifiTis]  Pon'ticus  (so  called  from 
his  native  place,  Heraclea,  on  the  I'ontus  Euxinus).  b.  prob- 
ably B.  c.  378.  He  appears  to  have  gone  at  an  early  age  to 
Athens,  where  he  attached  himself  to  Plato,  about  361  or 
358;  he  attended  the  lectures  of  Aristotle  also,  and  must 
have  studied  the  Pythagorean  jihilosophy.  which  he  fol- 
lowed in  his  writings  on  natural  philosophy.  He  was  a 
man  of  great  learning,  and  wrote  on  a  great  variety  of  sub- 
jects— philosophy,  natural  science,  mathematics,  music, 
grammar,  history,  and  poetry — so  that  he  was  fairly  en- 
titled to  the  designation  of  polt/histor.  Of  all  his  writings 
only  fragments  remain,  with  the  exception  of  a  small  treat- 
ise entitled  ("Ek  twc)  Trepi  TroAiTetwj-  ("Extracts  from  Forms 
of  Government"),  which  is  believed  to  be  merely  a  compi- 
lation from  different  writings  of  the  author,  possibly  also 
from  Aristotle's  treatise  on  the  subject.  Another  work, 
called  'AAATjyoptai    'OtJ.i}pueai   ("Allegories  from    Homer"), 
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passes  under  the  name  of  HcracliJcs,  but  docs  not  belong 
to  iiiis  author.  The  best  editions  of  the  Ilep;  iroAirciiii-  arc 
that  of  Killer  (Halle,  1SU4),  that  of  Coraiis  (I'arin,  Isui), 
of  Schneidcwin  (liiittingon,  1817).  and  in  Miiller's  Fraijin. 
Hill.  drmr.  (vol.  ii.  pp.  Iy7-2J4);  of  the  '.XAA^yopiat,  that 
of  Schow  (Gijttingeu,  1782)  and  of  Mohlcr  (Leydcn,  1851). 
(See  RoL-LKZ,  ViiiiimcnI.  ilc  ritii  et  ncriplii  H>r:i<li<lis  (Lou- 
vain,  182S);  Proleij.  to  Schneidewia's  and  .Muller's  edi- 
tions.) "•  l^i'is'-EK- 

Heracli'tos,  surnaracd  the  D.tRK  (<7<toT.iiw),  was  b. 
at  E])!icsu?.  acconling  to  some  authorities,  about  635  B.  c, 
accoi-iling  to  others,  about  500.  The  son  of  Blyson  (or 
Hcraeion),  he  belonged  to  the  noble  family  of  the  Codrids. 
Unlike  most  of  the  philosophers  of  his  time,  he  took  no 
part  in  puldic  affairs.  Ho  is  said  to  have  refused  the  prof- 
fered sovereignty  of  Ephesus,  as  well  as  an  invitation  to 
the  court  of  Darius.  The  stories  related  about  him— how, 
dis';;u.<ted  at  the  expulsion  from  Ephesus  of  his  friend  Uer- 
n,oil,rus— perhaps  the  same  who  aided  the  Koman  decem- 
virs in  thj  drawing  up  of  the  Twelve  Tables  (see  CuKTics, 
Ephraof,  pp.  IG  »r,j. ) — he  retired  to  the  mountains  and  lived 
the  contemplative  life  of  a  hermit,  feeding  upon  roots  and 
herbs ;  how,  becoming,  in  cousetiucnee,  affL'cted  with  dropsy, 
he  returned  to  the  city  in  search  of  medical  aid  ;  how,  fail- 
ing in  this,  he  tried  to  exsiccate  his  dropsy  by  imbedding 
himself  in  cow-dung  :  and  how  the  experiment  terminat.  il 
in  his  death — are  to  a  very  great  extent  legendary.  They 
serve,  however,  to  give  us  a  general  notion  of  his  charac- 
ter. Uis  contempt  for  the  unthinking  rabble,  .as  well  as 
for  the  social  and  political  condition  of  Ephesus.  was  ex- 
treme. Though  he  was  evidently  acciuainted  with  the 
works  of  Hi'siod,  Pythagoras,  Xcno|ihanc?,  and  Ileeatwus 
(see  IJi','!.  Liirri.  ix.'  I,  1 ),  he  was  apparently  justified  in  as- 
serting that  h3  h  id  learnt  everything  from  himself.  Dig- 
nified, self-sufficient,  lofly,  profound,  ilevoted  to  truth  and 
right,  impatient  of  falsehood  and  wring,  contemptuous  of 
igniranco  and  unreason,  he  looks  to  us  now  as  a  great, 
lonciv,  snow-clad  mountain-pervk,  half  hidden  from  us  in 
the  clouds  of  heaven  and  spurning  the  earth  upon  which 
it  stands.  The  profoundest  of  the  pro-Socratio  philoso- 
phers, ho  had  numerous  disciples  for  many  succeeding 
ai'.is.  JIo  is  known  to  have  written  only  one  work,  which, 
like  most  other  philosoiiliical  works  of  the  time,  was  enti- 
tled On  Xaliirc.  It  went  uuder  several  other  names,  and 
was  divided  into  three  parts:  I.  On  the  All ;  II.  Political; 
III.  Theological.  The  much  talkod-of  obscurity  of  his 
writing,  usually  considered  as  intentional  on  his  part,  or 
as  owing  to  fear  of  persecution  for  impiety,  was  probably 
due  r.ither  to  the  fact  that  ho  wrote  only  for  the  few,  and 
that  prose-writing  and  philosophic;il  terminology  were  in  his 
day  very  undeveloped.  Socrates,  who  admired  Heraclitiis, 
thuught  it  would  require  a  Dclian  diver  to  cxjilore  his 
deptlis,  and  Aris'.otlo  tells  us  that  his  writing  was  hard  to 
punctuate  (Siaanfii)-  ''*"  "'"  work  of  Heraclitus,  which 
was  apparently  extant  in  the  third  century  A.  n.,  numer- 
ous fr.igmonts  have  come  down  to  us  scattered  through  the 
works  of  various  authors.  The  best  collections  of  them 
are  in  Mrl.I.AtMt's  Fni'jmrnta  Philimnphuntiii  (irtir.urniit, 
vol.  i.  pp.  :!lU-;!29,  and  in  Sciicstkk's  flcrat.-Hl  lou  Kjilir- 
»ii«,  vol.  iii.  of  RiTsciii.'s  Acl<i  Soi:iclnliH  I'hil'ilm/w  Lip- 
•iciimn.  The  latter  is  the  best  work  on  Heraclilus,  and 
contains  on  pp.  I151-:i58  an  excellent  Ileraclitcan  bibliog- 
raphy, liesides  these,  the  following  works  are  valuable: 
Qi:ni.K\yA\^iMni^MfiIi:rtil:b  itomlerdnnldevDH  ^yj/K««i«(181IS); 
Hbof.!,,  (I'Hrhichic  tier  I'hiltmiphie  (18:i3),  vol.  i.  pp.  327- 
353:  J.  ItKiiN.vvs,  Ihru^lilca  (1818);  F.  L.\ssai.i.e,  D!c 
Phitin*nj>hU  llt-.i-nklrltftH  ih:H  Uniihrtn  von  Eph*.HOH  (1SJ8,  2 
vols.  Svo,  written  from  an  extreme  Hegelian  standpoint, 
and  with  a  very  imperfect  knowledge  of  Ureek);  A.  lii.A- 
DiS(  II,  lltriikleiiiii  iind  XnroiiHler  (1859);  Beiinays,  Die 
Jlcniklilim-hnn  Un'r/i:  (18(;S));  E.  ZELLCn,  /'/n7o»o^)/iic  (/cr 
Uriei-lf-H,  3d  ed.,  vol.  i.  pp.  523-l'.03. 

/'Iii/iin'ijilii/. — The  pliilosophy  of  Heraclitus,  which  Gla- 
disch  and  others  have  tried  to  connect  with  Zoroastrianiam, 
was,  in  fact,  a  development  of  the  lonio  or  Hyloioie  doc- 
trine, inlhienced  by  the  speculations  of  the  Eleatic  Xeno- 
phanes.  This  development  consists  in  an  advance  from 
the  idea  of  hcin:/  to  that  of  Ijcromin;/.  The  principle — i'.  c. 
the  inner  essence  of  all  things  (not  their  origin) — is  fire 
(iru(),  Trp>j<rTi)p),  a  fine,  dry,  ever-active,  nenessarily  self-de- 
termined ether,  whereof  the  purest  form  is  soul  or  spirit, 
and  which,  by  rhythmical,  (pialilative,  and  local  change,  re- 
sulting in  condensation  and  rarefaction,  creates  and  unere- 
ates  the  sensible  world.  The  way  to  creation  (itoxotrMilcric), 
or  the  downward  way  i^iiSiu  KciToi).  is  through  extinction  or 
deprivation  I  \pi)<7|io<rvi.i)),  and  proceeds  thus — fire,  ivater, 
earili;  the  way  lo  di.<solulion  (.Virupiuiru),  the  upward  way 
(>|i565  iim),  is  through  ignition  or  fulness  («i>poc).and  pro- 
ceeds— earth,  water,  fire.  All  things  are  in  motion  lirai/ra 
Xiop'i):  stability  is  an  illusion  pro<luced  by  unilormily  of 
motion.  Kesolution  into  original  fire  is  utter  spiritual  nc- 
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tivily,  and,  at  the  same  time,  rest  and  peace  in  the  union 
of  contraries  :  creation  is  relaxation  of  activity,  but,  at 
the  same  time,  war.  through  the  declared  opposition  of  con- 
traries. War.  strife,  is  therefore  the  parent  of  all  relative 
created  things.  .These  are  known  to  us  through  our  senses, 
which,  however,  though  necessary,  are  bad  witnesses,  un- 
less corrected  by  the  inner,  universal  wisdom  which  alono 
recognizes  in  and  through  itself  the  inner  Ao^o?  or  fate, 
which  is  the  law  of  tlio  universe — a  law  hidden  from  tho 
foolish,  but  open  enough  to  the  wise.  The  eoul  is  immor- 
tal, a  jiart  of  the  dry,  ]irimal  fire,  but  takes  rest  from  utter 
activity  in  the  creation  of  a  body.  The  microcosm  is  the 
image  of  the  macrocosm,  a  shorter  rhythmic  pulse  within  a 
longer.  No  wouder  that  in  Heraclitus.  Hegel  found  a 
kindred  spirit.  Thomas  Daviuson. 

Ilcr'ald,  an  official  connected  with  European  courts, 
whose  iluties  at  jirescnt  are  tho  conducting  of  processions 
and  the  funerals  of  those  entitled  to  bear  coat-armor,  the 
inspection  of  arms,  the  tracing  of  genealogies  and  titles. 
In  the  Middle  Ages  they  marshalled  the  combatants  in  the 
lists,  and  served  as  messengers  betweeu  (irinces.  Wars 
were  declared  and  defiances  uttered  by  Ihcra  in  the  sove- 
reign's name.  In  England,  besides  the  heralds  mentioned 
in  the  article  Ilr.nAi.iis'  Coi.i.ege  (which  ."cel,  there  are  tho 
following  heralds:  Bath  king  of  arms  (for  WaUs  and  the 
order  of  the  Bath),  with  two  subordinate  heralds,  Blanc 
Coursier  and  Brunswick,  whose  offices  are,  however,  fre- 
quently performed  by  the  members  of  the  Heralds'  College. 
There  is  also  a  king  of  arms  for  the  order  of  St.  Mieh:iel 
and  St.  George,  kings  of  arms  being  heralds  of  the  first 
rank,  ordinary  heralds  occupying  the  second  rank,  while 
pursuivants  arc  novices  in  the  art.  Further,  thei-c  have 
been  from  time  to  time  extraordinary  heralds  (as  Norfolk) 
and  extraordinary  pursuivants  (Blanch  Croix,  Mowbray, 
Blanch  Lyon.  Rouge  Rose,  Guisnes,  Harrington).  Esper- 
anee  pursuivant  (like  many  others  whose  names  are  forgot- 
ten) was  attached  to  service  of  a  noble  family — the  Pereies. 

Tho  extinct  English  heraldships  are  Faucon,  Blanch 
Sanglier,  Carlisle,  and  Jlontorgcuil.  The  Scottish  heralds 
are  Lyon  king  of  arms;  the  heralds  proper,  Islay,  Rothe- 
say, Snowdoun.  Marehmont,  Albany.  Ross;  tho  pursui- 
vants, Kinlyre,  I'niiorn,  Dingwall,  Carrick,  Bute,  Ormond. 
Tho  Irish  heralils.  Ulster  king  of  arms  :  the  heralds  proper, 
Cork  and  Dublin;  pursuivants,  .\thlone  and  St.  Patrick. 
There  was  an  Anglo-French  king  of  arms  called  Guienne, 
whose  title  in  England  seems  to  have  been  maintained  till 
Henry  VIII. 's  time.  The  same  title  occurs  among  tho 
French  heralds. 

The  ]irineiii:il  French  herald  was  Jlontjoie  king  of  arms. 
There  were  28  French  provincial  heralds,  called  also  kings 
of  arms.  Other  famous  European  heralds  were  'Toison 
d'Or  king  of  arms  for  Burgundy  (whose  title  still  exists  in 
Au3tria),''and  Tower  and  Sword  king  of  arms  for  Portugal. 

Her'aldry,  in  general,  the  science  which  treats  of  coat- 
armor,  descents,  precedence,  ceremonies,  and  processions; 
in  a  narrower  sense,  the  science  of  coat-armor,  or  the  an 
of  idenlifving,  drawing,  and  describing  coats  of  arms.  In 
England  the  whole  subject  is  entrusted  to  the  College  of 
Arms  or  Heralds'  College,  which  has  the  right  of  granting 
and  confirming  coats  of  arms;  of  recording  pedigrees  and 
descents,  and  of  visiting  the  counties  of  the  kingdom  for 
that  purpose;  of  directing  solemn  ceremonies,  particularly 
those  of  a  coronation;  and  of  deciding  all  questions  of 
precedence.  Its  ofliccrs  are  Garter.  Clarenccux,  and  Nor- 
roy  kings  of  arms,  with  six  heralds  and  lour  pursuivants. 
In  the  U.  S.  there  is  no  official  body  charged  with  Ihcso 
functions.  Private  persons  bear  their  heiedilary  arms,  but 
there  appears  to  be  no  mode  by  which  new  ones  can  be  ac- 
quired. Tho  subject  of  descents  is  Mt  wholly  lo  indi- 
viduals or  to  voluntary  societies,  and  questions  of  prece- 
dence are  not  likely  very  often  to  arise  in  a  demoeralio 
republic.  There,  th"e  chief  value  of  this  science  is  in  tra- 
cing descents,  a  matter  sometimes  of  very  great  importaneo 
when  it  becomes  desitable  to  find  the  heir  to  a  family  which 
has  ceased  lo  exist  in  England.  Cadets  of  many  honora- 
ble families  were  among  the  early  seniors  of  Virginia  and 
olher  eiiloniis.  In  ease  the  older  branches  fhould  lieeomo 
extinct,  the  dcseendanls  of  the  younger  would  be  entitled 
to  tho  family  inheritance.  Ilcnee  Ihc  necessity  of  preserv- 
ing clear  evidences  of  descent.  Little  attention,  however, 
seems  to  have  been  paid  to  this,  and  there  probably  are  not 
many  American  families  which  can  trace  their  descent  be- 
yond the  first  emigrant.  The  general  subject  is  loo  wide 
for  this  article,  which  will  therefnro  bo  limited  to  that  of 
coat-armor  only. 

The  oMir  (Ihough  perhaps  not  the  oldest)  writers  have 
nttribulid  to  Ibis  branch  of  heraldry  a  fabulous  aniiquily. 
When  Lady  .Inliana  Berners  tells  wf,  in  the  //."./•  •>/  Si. 
ytHiriii'n.  that  Adam  was  a  gentbnnin,  she  does  not  perhaps, 
in  one  sense  at  least,  go  beyond  the  bounds  of  reason;  but 
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when  Guillim  ascribes  coat-armor  to  the  tribes  of  Israel,  he, 
to  say  the  least,  gives  free  play  to  his  iiuagiuation.  The 
saicnce  of  heraldry  cannot  be  traced  with  any  certainty 
beyond  the  twelfth  century.  It  appears  to  have  had  its 
origin  in  necessity  and  common  sense,  and  to  have  served 
niiiL-h  the  same  purpose  as  the  modern  uniforms  and  deco- 
rations of  military  officers.  AVhen  warriors  wore  armor 
and  looked  exactly  alike,  even  concealing  their  faces  in 
their  helmets,  some  method  of  distinguishing  them  was 
absolutely  necessar3-.  The  shield  was  the  most  conspicu- 
ous part  of  their  armor,  and  nothing  would  be  more  natu- 
ral than  to  decorate  it  with  color,  applied  according  to 
certain  fixed  rules,  or  to  enrich  it  with  figures  of  natural  or 
artificial  objects.  Hence  arose  tinctures,  ordinaries,  and 
charges:  from  which  simple  beginnings  the  whole  science 
of  heraldry,  or,  as  some  prefer  calling  it,  of  armory,  has 
been  developed.  The  tinctures  are  divided  into  metals, 
colors,  and  furs.  The  metals  are  two,  gold  and  silver,  called 
or  and  artjent.  The  colors  arc  red.  black,  blue,  green,  and 
purple,  called  respectively  (jith»,  sable,  azure,  vert,  and  }mr- 
ptire.  To  these  some  writers  add  orange  tawny  and  blood- 
color,  in  heraldic  language,  tenne  and  saiifjiihie,  which  they 
call  stuinnud  colors.  Heralds  of  that  school  have  also  de- 
vised certain  arrangements  of  the  shield  which  they  call 
abatements  of  honor,  and  distribute  with  much  precision 
to  the  cowardly  and  slothful  and  to  others;  but  as  most 
men  would  bo  reluctant  to  carry  about  with  them  such 
tokens  of  disgrace,  it  is  not  surprising  that  stainand  colors 
and  abatements  should  have  been  long  ago  forgotten,  if 
indeed  they  ever  had  any  real  existence.  The  usual  pig- 
ments are  gold,  if  possible,  or  else  gamboge,  for  or,  and 
pure  white  (  flake-white)  for  argent.  Silver  is  more  correct, 
but  its  tendency  to  tarnish  makes  it  objectionable.  Ver- 
milion, Indiu-ink,  ultramarine,  and  verditer  with  gamboge 
answer  well  for  the  colors,  and  purple  can  be  readily  made 
by  mixing  carmine  (lake)  with  Prussian  blue.  The  furs 
are  ermine  and  vair;  the  former  white,  with  black  spots, 
arranged  in  a  peculiar  way,  the  latter  composed  of  bell- 
shaped  figures,  alternately  argeut  and  azure,  placed  in  rows, 
base  to  base,  so  that  the  base  of  every  white  figure  touches 
that  of  every  blue  one.  Modifications  of  these  furs  have 
been    introduced   from   time   to   time.     They  are  ermines. 
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with  the  field  sable  and  the  spots  argent — »'.  e.  ermine  re- 
versed— and  therefore  more  correctly  called  by  the  French 
heralds  contre-ermine ;  erminoi?.  the  field  or  and  the  siiots 
sable;  erminites,  the  same  as  ermine,  but  with  a  red  hair 
on  each  side  of  the  white  spots;  pean,  the  field  sable  and 
the  spots  or.  The  derivatives  of  vair  are  vair  en  point, 
when  the  point  of  one  figure  is  opposite  the  base  of  another, 
and  countervair.  when  those  of  the  same  tincture  are  placed 
base  to  base.  The  term  vaire  is  also  used,  when  the  fig- 
ures, but  not  the  tinctures  of  vair  are  given.  Thus,  the 
arms  of  Earl  Ferrars  are  blazoned  vair6,  or,  and  gules.  A 
modification  of  vair  in  which  the  skins  take  the  form  of 
crutch-heads,  or  potents,  is  known  as  potent-counter-jio- 
tent.  This  fur.  which  is  extremely  rare  in  Engli?b  heraldry, 
only  two  coals  appearing  in  Burke  in  which  it  forms  the 
field  (Amos  and  Manchester),  may  be  of  any  metal  and 
color.  AVhen  a  charge  appears  in  its  natural  colors,  it  is 
said  to  be  proper.  The  annexed  arrangement  of  tinctures 
(omitting  purpure.  which  is  given  separately)  is  borrowed 
from  Mr.  Planche.  who  has  engraved  it  from  Sir  Isiiholas 
Bysshe's  edition  of  Uptoji,  a.  d.  1G74.     The  mode  of  indi- 

c.iting  the  tinctures 
which  it  presents,  and 
which  is  found  very 
useful  in  engravings  or 
in  sculpture,  or  under 
any  circumstances  in 
which  the  blazon  or 
description  cannot  be 
given,  is  said  to  have 
been  invented  by  Fa- 
ther Silvestre  de  Petra- 
sanela  in  the  seven- 
teenth century.  Or  is 
shown  by  a  multitude 
of  dots :  argent  is  left 
]:»]ain  ;  gules  is  indicat- 
ed by  perpendicular 
and  azure  by  horizon- 
tal lines;  vert  by  diag- 
onal lines  from  right 
to  left,  and  purpure  by  similar  lines  from  lelt  to  right;  sable 

Saneuine.  Krntino. 


is  marked  by  perpendicular  and  horizontal  lines  crossi^ig 
each  other.  It  should  be  borne  in  mind  that  the  right  or 
dexter  part  of  the  shield  is  opposite  the  left  hand  of  the 
person  looking  at  it,  and  the  left  or  sinister  opposite  his 
right  hand;  and  that  charges,  unless  it  be  otherwise  speci- 
fied in  the  blazon,  always  look  to  the  dexter.  Modern 
writers,  however,  like  Burke  and  Lodge,  make  little  use 
of  the  lines  of  Petrasancta,  but, 
following  the  example  of  Guillim, 
prefer  giving  the  arms  in  their 
books  in  outline  or  trick,  and  ac- 
companying them  with  the  blazon 
— an  arrangement  which  is.  upon 
th'!  whole,  more  satisfactory.  It 
is  a  general  rule  that  color  is  not 
to  be  placed  upon  color,  nor  metal 
upon  metal.  Exceptions,  however, 
occasionally  occur;  and  they  are 
called  by  the  French,  arms  pour 
enquirir,  meaning  that  there  is 
Boraething  peculiar  in  their  origin,  about  which  inquiry  is 
to  be  made.  A  celebrated  example  is  found  in  the  arms  of 
the  kingdom  of  Jerusalem  :  "  Argent,  a  cross  potent  be- 


tween four  plain  crosses  or."  The  allusion  is  said  to  be  to 
the  psalm.  *'  Ve  shall  be  as  the  wings  of  a  dove  that  is  cov- 
ered with  silver  wings  and  her  feathers  like  gold." 

The  ordinaries  are  divisions  of  the  shield  formed  usu- 
ally by  straight  lines,  though  the  linos  may  be  engrailed, 
invected,  embattled,  wavy,  nebuly,  indented,  dancettoe, 
raguly,  and  dovetailed.  Invected  is  the  reverj^e  of  engrailed 
— i.  c.  in  the  former  the  points  turn  outward,  in  the  latter 
toward  the  inner  part  of  the  ordinary.  The  honorable  ordi- 
naries are  nine  in  number,  and  are  usually  reckoned  thus: 
the  chief,  the  bend,  the  fess,  the  pale,  the  bend  sinister,  the 
cross,  the  saltirc,  the  chevron,  and  the  bar.  Mr.  Planche, 
indeed,  suggests  the  substitution  of  the  quarter  and  the  pile 
for  the  bend  sinister  and  the  bar.  but  he  supports  his  pro- 
posal by  no  very  cogent  argument.  *'  The  two  latter,"  he 
says,  "arc  merely  varieties  of  the  bend  and  the  fess;"  but 
that  is  probably  the  very  reason  why  they  are  introduced. 
The  principle  of  the  ordinaries  is  the  triple  division  of  the 
shield.  The  four  first  named  arc  the  same  division  in  dif- 
ferent positions.  The  cross  is  compounded  of  the  pale  and 
fess,  and  the  saltire  of  the  bend  and  bend  sinister.  The 
bar,  which  seldom  or  never  occurs  singly,  is  the  fess  divided 
into  parts  ;  and  the  chevron  is  probably  two  bars  shortened 
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nnd  placed  end  to  end/  su  as  to  resemble  the  rafters  of  a 
roof.     The  argumcut  tiiiii     iii/ 
forthcu.uuluFmDgo-  ^^^J^^OU^JUUU 
meut  thus   seems   to  rVY'VYT^lT^O^ 
Ijc  ^utlicieut. 

The  dimeusionsof 
the  ordinftries  are 
usually  one-third  oi' 
the  shield  when 
charged,  or  one-liftli 
when  uuehargcd,  ex- 
cept the  clievron  and 
the  bar,  which  ue- 
cupy  oue-(ifth.  In 
practice,  however,  it 
is  hardly  possible  to 
follow  these  strin- 
gent rules  ;  and  if  it 
were,  the  effect  upon 
the  educated  eye 
would  be  much  the 
same  as  that  of  the 
earlier  examples  of 
the    Gothic     revival 


KDgrailed. 


Invected. 


Wavv. 


Cm  bat  I  Jed. 


AAAA/WW\ 


Indented. 


Raguly. 
Dovetailed. 


upon  persons  accustomed  to  the  study  of  older  art.  The 
earlier  draughtsmen  permitted  themselves  to  be  guided  by 
the  eye,  and  the  uccomplitihed  modern  painter  »houUI  yield 
to  cireumstuuces.  The  character  of  the  charges  amy  require 
slight  varialiou^  in  thedimeu:<ious  of  the  ordiuuriei?.  Work- 
ing by  rule,  without  judgment  or  intelligence,  may  lead  to 
accuracy,  but  to  au  accuracy  which  wilt  be  distressing. 

The  chief  is  formed  by  a  horizontal  line,  cutting  ofl'  the 
chief  or  ujiper  part  of  the  shield  ;  the  bend,  by  two  parallel 
diagonal  lines  from  the  dexter  chief  to  the  sinister  base; 
the  fess,  by  two  similar  Hues  crossing  the  shield;  and  the 
pale,  by  the  like  lines  from  chief  to  base.  The  bend  sin- 
ister is  the  bend  reversed.  Several  of  the  ordinaries  have 
diminutives,  as  the  couple  close  for  the  chevron,  and  the 
eoitiso  for  the  bend.  A  bend  borne  between  two  cotti>cs, 
or  narrow  figures  like  itself,  is  said  to  be  cotlised,  and  the 
same  wonl  is  applied  to  other  ordinaries  in  like  positions. 
If  the  field — i'.  €.  the  groundwork — of  the  shield  be  melul, 
the  ordinary  must  he  eolur.  and  the  reverse;  but  furs  may 
bo  combined  with  either  nutal  or  eolor.  The  same  rule  ap- 
plies to  charges.  The  ordinaries  also  admit  of  certain  vari- 
ations of  form.  Except  the  chief,  they  may  be  humetty — 
?.  e.  they  may  have  the  ends  cut  off.  The  chevron  may 
be  rompu  or  couched,  and  the  bend  may  be  enhanced,  or 
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Fcss. 


Pale. 


borne  in  the  upper  part  of  the  shield,  instead  of  the  middle.  !  than  100  varieties  of  crosses  are  said  to  bo  known  to  heralds, 
The  cross  admits  of  an  immense  variety  of  forms.     More  i  though  it  is  probable  that  many  of  them  exist  only  in  im- 

Chevron  couched. 


Chevron  rompu. 


Chevron  enhanced. 


Chevronel. 
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Fess  humetty. 


Closet. 


Two  bars. 


agination.     The  shield  may  also  be  divided  by  linos  de-  I  bendy,  barry,  etc. ;  it  is  apparently  filled  with  m.any  little 
rived  from  the  ordinaries,  and  is  then   said  to  be  paly,  I  pales  or  bends,  alternately  of  metal  and  color.     There  is  a, 

Crosses. 


\f  Crosslo 


four  ermine         \     / 


Pointed. 

distinction  to  be  observed  between  arms  which  are  paly  or 
bendy,  for  instance,  n,nd  those  which  contain  several  palets 
or  beiuilets.  In  the  former  case  tlie  number  of  divisions  is 
even,  and  if  the  first  be  a  metal  the  last  is  a  color:  in  the 
latter,  the  number  of  divisions  is  unequal,  and  the  first  and 
the  last  are  alike.     Thus,  paly  of  six  argent  and  azure, 

Tliroe  bars.  Barry  of  six. 


Potent.  Tau. 

given  by  Burke  to  a  family  of  Gorney,  is  to  be  carefully 
distinguished  from  argent  three  pales  azure,  the  arms  of 
Thornton  :  and  the  arms  of  the  U.  S.  are  to  be  blazoned, 
not  paly  of  thirteen  argent  and  gules,  but  argent  six  palets 
gules,  a  chief  azure.  The  sub-ordinaries  are  the  bordure, 
the  canton,  the  tlauches  (with  their  diminutives,  llasques 

Three  pales.  Paly  of  six. 
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Bendy  of  ten. 


Per  bend. 


Per  fess. 


Per  pale. 


ftnd  voiders).  the  fret,  the  gyron.the  incscochcon,  the  orle,  I  in  their  turn  lead  to  new  divisions  of  the  shield,  such  as 
the  pile,  the  pall,  the  quarter,  and  the  tressurej  and  these  [  pily,  checquj,  compony,  counter-compony,    fretty ;  some 

Bordure.  Canton.  Flanchps,  Klasiiues.  Voiders. 


886 


HERALDRY. 


of  which,  like  barry  pily,  bendy  pily,  ^^^  extremely  com- 
plicated. A  detailed  account  of  these  must  be  sought  in 
heraldic  manuals  and  t^rammars. 

Charges  may  be  anyibing  in  nature,  or  indeed  out  of  it. 
Without  following  the  elalMjr:ite  divisions  of  Guillim  and 
the  older  writers,  who  have  overlaid  what  is  really  a  very 
simple  matter  with  a  multitude  of  words,  or  have  obscured 
it  by  irrelfvaut  s))eculations.  it  will  be  suflicicnt  to  say  that 
charges  may  be  natural,  artiljcial,  or  chimerical;  the  first 
speak  for  themselves:  the  last  arc  the  figures  of  imaginary 
animals,  such  as  griffins,  wirerns,  harpies,  dragons,  and 
sphinxes,  which  have  been  invented  or  adopted  by  the  her- 
alds. A  ch.arge  is  a  figure  drawn  either  upon  the  field  or 
upon  nn  ordinary.  The  earliest  charges  appear  to  have 
been  the  lion,  the  eagle,  and  the  boar's  head.  The  first  ap- 
pears upon  the  shield  of  Philip  I.,  count  of  Flauders,  A.  d. 
1164,  and,  according  to  Mr.  Phmehe,  is  "the  earliest  un- 
questionable example  in   which  the    lion    appears  as  an 


heraldic  bearing."  About  the  same  time  it  makes  its  ap- 
pearance iu  dutiuito  heraldic  form  in  the  arms  of  the  kings 
of  England,  and  the  eagle,  as  the  arms  of  the  Western  em- 
perors, is  traced  to  the  same  age. 

From  the  middle  of  tlie  twelfth  century  heraldry  devel- 
oped itself  as  rapidly  as  printing  did  afterwards,  and,  like 
printing,  it  immediately  reached  perfectiou.  Many  of  even 
the  earliest  coals  are  as  elegant  and  graceful  as  any  tbiit 
have  been  since  devised;  far  more  so,  indeed,  than  those 
of  the  last  century,  and  even  of  the  earlier  part  of  the  pres- 
ent, most  of  which  show  a  decline  in  knowledge,  skill,  and 
correct  taste,  from  which,  however,  this  beautiful  science  is 
now  happily  recovering.  The  variety  of  figures  used  as 
charges  is  very  great,  and  there  appears  to  be  no  limit  to 
the  choice.  Lions,  eagles,  wolve?,  tigers,  and  antelopes 
are  generally  drawn  conventionally,  and  not  naturally, 
though  some  modern  painters  seem  disposed  to  depart  in 
this  respect  from  the  aacient  rules.     Other  animals,  fruits, 


•I 


^j  ^/  ^ 


AutLlope. 


Woir. 


^  As 

Tiger. 


Lion  rampant. 


Lagle  displayed. 


and  flowers  commonly  follow  nature,  but  the  heavenly 
bodies  do  not.  Fishes  do,  except  the  dolphin.  Artificial 
figures  are  drawn  as  they  appear.     There  are  also  definite 


terms  employed  to  describe  the  position  of  animals  and 
(jthor  charges,  as  a  lion  rampant,  a  lion  passant  gardant. 
The  former  is  called  by  the  French  heralds  a  lion,  the  latter 
a  leopard.  Ignorance  of  this  simple  fact  has  led  to  pro- 
longed discussions  whether  the  arms  of  England,  gules  three 
lions  passant  gardant  in  pale,  or,  gave  lions  or  leopards. 
The  disputants,  for  want  of  a  very  simple  clue,  failed  to 
perceive  that  the  two  words  were  really  intended  to  de- 
scribe the  same  animal,  but  iu  diflerent  positions.  Charges 
are  generally  readily  understood,  but  some  few,  like  the 
lleur-de-lis,  the  clarion,  and  the  fylfot,  are  obscure,  and  are 
called  doubtful  charges.  It  is  uncertain  whether  the  fleur- 
de-lis  be  intended  to  represent  a  spear-head  or  a  lily,  and 
whether  the  clarion  be  a  musical  instrument  ora  lance-rest. 
No  explanation  has  been  given  oi  the  fylfot;  and  it  is  be- 
lieved that  the  suggestion  is  here  made  for  the  first  time 


umilion. 


Lion's  head, 


that  it 

Church, 

mass. 

in  Dr. 

folded, 

ing. 


is  intended  to  represent  the  asterisk  of  the  Greek 
,  an  instrument  employed  to  cover  the  holy  loaf  at 
The  resemblance  between  the  asterisk,  as  it  is  drawn 
Neale's  Primitive  Liinrijics,  particularly  when  it  is 
and  the  mysterious  fylfot  of  heraldry,  is  very  strik- 


Gamb.  Tail.  Stag's  head  caboshed. 

Although  there  is  practically  no  limit  to  the  choice  of 
charges,  there  are  certain  figures  peculiar  to  heraldry,  and 
of  very  frequent  occurrence.  The  roundlc  is  supposed  to  be 
derived  from  the  gold  coin  of  Byzantium,  and  therefore 
when  it  is  or  is  called  a  bezant.  When  gules,  it  becomes 
a  torteau  j  azure,  a  hurt ;  vert,  a  pomey ;  sable,  a  pellet  or 
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Ogress;    purpure,    a   golpo  j    argent,  a  plato;    tenn£,   an 
orani^c  ;  and   sanguine,  a  guzo.     A  rouudlo   barry   wavy 
Fljur-dc-Iis. 


argent  and  azure  is  a  fountain  or  syUrs.  jinfl  is  home  by  a  [ 

family  of  the  latter  name.     M'hcn  the  field  is  replenished 

with  ])ointcd  fij^ures   resemhiing 

drops,  it  is  said  to  bo  gutti?,  and  a 

sin;;Ic  drop  is  called  also  a  gutte. 

If  the  drops  be  white,  the  field 

is  gutt6  d'cau — filled  with  drops 

of  water.     Guttes  do  larmes.  blue 

drops,    represent  tears  :  do  poix. 


Bezant. 


Fountain. 


sable,  drops  of  pitch;  do  sang,  red,  drops  of  blood;  d'huile  < 


d'olive,  green,  drops  of  qil ;  d'or,  gold,  drops  of  gold.     A 
GuttvA.  lozenge  is  the  common  figure  of 

that  name:  the  horizontal  diam- 
eter is  equal  to  one  uf  the  sides, 
but  the  pfvpendieular  diameter  Is 
longer ;  a  mascte  is  it  lozenge 
voided — 1'.  c.  having  the  middle 
removed,  so  that  the  field  is  visi- 
ble through  it,  and  marking  the 
outline  )ty  two  slender  lines,  one 
within  the  other.  Ordinaries  also 
may  be  voided.  The  fusil  was 
originally  the  spindle,  and  in 
some  old  arms  is  borne  in  its 
original  form  ;  it  is  now  merely  t!ic  lozenge  elungattil. 
These  charges  give  rise  to  the  divisions  of  the  shield  known 
as  lozengy,  masculy.  and  fusilly,  with  their  couibination.^. 
\Vhen  lines  like  those  of  the  fret  are  extended  througboi  t 
the  shield  or  eover  an  ordinary,  it  is  said  to  be  frctty.  Bil- 
lots are  oblong  figures  representing  a  letter.  Bird-bolts  nic 
blunt-headed  arrows.  The  annulet  is  a  ring;  the  niill- 
rind  or  fer-de-moline,  the  iron  of  a  millstone;  the  pheou, 
an  arrow-head;  the  caltrop,  an  iron  instrument  formerly 
strewn  in  a  field  of  battle  to  entangle  the  feet  of  horses, 
and  so  constructed  that  a  sharp  point  was  always  upper- 


Lozenge.  Fusil.  Mascle.  Billet.  Caltrop.  Shackbolt.  Trefoil.         Bird-bolt. 


Annulet. 


Ker-de-nioline. 


most.     For  other  charges  it  is  necessary  to  refer  the  reader 
to  some  manual  of  heraldry. 

Blazon  is  the  art  of  so  describing  arraa  that  a  drawing 
can  be  made  from  the  description.     It  is  necessary  first  to 
understand  the  points  of  the  eseocheou,  which  am:  (1)  the 
dexter  chief  point;   (2)  the  mid-       p„i„ts  of  escocheon. 
die  chief:  ("»)  the  sinister  chief; 
(4)  the   honor  point  ;  (5)  the  fe?3 
point;  (6)  the  uombril  point;   (~) 
the  dexter  base  ;   and  (S)  ihe  sin- 
ister base  poiut.    The  terms  of  art 
must  next  be  learned;    not  only 
the  names  of  things,  but  the  va- 
rious attitudes  of  animals  and  the 
position    of  charges.     Beasts    of 
prey  are  blazoned  rampant,  pas- 
sant,    passant-  gardant,      sejant, 
ranipant-gardant,    couchant,    and 
dormant;    and  when  at  rest,  sfa- 
tant,    though    this   is   generally    understood.      Beasts    of 


Pheon.  Cinquefoils. 

chase,  however,  are  not  rampant,  but  springing  ;  not  pas- 
sant, but  trippant ;  not  couchant,  but  lodged.  A  grifliii  is 
not  rampant,  but  segreant.  I^ions  are  always  langued  and 
armed.  If  tiic  field  or  the  lion  be  gules,  the  tongue  and. 
claws  are  azure  ;  if  of  any  other  tincture  they  5h«)uUl  be 
gules.  Stags,  etc.  are  attired  and  unguled,  horned  and 
hoofed.  Birds  are  disjdayed  rising,  volant,  or  at  rest. 
Fishes  are  naiant  when  in  less,  or  hauriant  when  in  pale. 
Flowers  are  olten  sli]iped.  and  trees  eradicated  or  torn  up 
by  the  roots.  Certain  charges,  also,  are  blazoned  iu  a 
peculiar  manner.  The  sun,  sunoundcd  by  rays  and  or,  is 
said  to  be  iu  his  splendor;  the  full  moon,  argent,  in  her 
complement.  Both  arc  drawn  conventionally,  with  a 
human  iaee.  ^Vhen  sable,  the  moon  is  said  to  be  eclipsed, 
A  crescent  has  its  horns  towards  the  chief,  an  increscent 
towards  the  dexter,  and  a  decrescent  towards  the  sinister 
side  of  the  cscocheon.  A  peacock  with  his  tail  extended  is 
said  to  be  in  his  pride,  and  is  depiefeil  proper.  A  pelican 
in  her  nest,  feeding  her  young,  is  said  to  he  in  her  piety. 
In  blazoning  care  must  be  taken  to  use  language  with  ex- 


Crescent.       Bccresct'ut.      Increscent. 


Estolle. 


Trunk. 


trome  ncouraey,  since  the  least  departure  from  correelness 
m;iy  produ're  an  entirely  different  eoiil  fr<nu  that  which  it 
is  intended  to  describe;  to  use  as  few  wonls  as  possible, 
and  to  avoid  repetition,  particularly  of  the  name  of  a  tino- 
ture  or  of  numbers.  The  field  must  first  be  mentioned, 
then  the  ordinary,  as.  Azure  a  chevron  or  { D' Auhrrimitn), 
If  the  field  he  not  plain — i'.  r.  of  one  color — it  niunt  he 
blazoned  first,  as,  Faly  of  six  argent  and  gules  ( /V/z-iVrfVc). 
Next  to  the  ordinary,  charges  placed  uiion  the  field  are  to 
bo  named,  as,  Grmine,  a  chevron  azuru  between  thrco  garbs 
or  {Magterton),   Garbs  aro  whoat-sheav^s.    If  the  ordinary 


and  charge  be  of  the  some  tincture,  it  need  he  named  but 
once,  as.  Azure  a  chevron  between  three  garbs  or  {Finch), 
If  the  ordinary  be  charged,  it  must  be  next  mentioned, 
Azuroouabeud  ermine  three  mullets  sable  ('V*>^).    Lustly, 

I>'.\ubern(>un.  Fltz-Neelo. 


the  bordure  or  chief  must  be  mentioned,  with  its  charges, 
if  any.  Axuro,  on  a  chevron  or  between  three  bells  argent, 
an  eagle  displayed  between  two  lions  rampant  gules,  nil 
within  a  boraure  ermine  (/ie/Ao»«c).     If  there  bo  no  urdi- 
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nary,  but  a  charge,  it  is  tn  be  treated  in  the  same  way,  as, 
Sable  a  lioQ  rampaut  or  {Bramhail).  Azure,  a  lion  rampant 

Gay.  Borges. 


between  three  crosses  crosslet  or  (Jordou).  The  repetition 
of  (he  names  of  tinctures  is  to  be  avoided  by  using  the  ex- 
pressions, '*  of  the  field,"  *'  of  the  first,"  *'  of  the  second," 
etc.,  as,  Argent  a  fess  checquy  or  and  gules,  in  chief 
three  crosses  crosslet  fitchy  of  the  third  (('.  <*.  gules) 
[/Joi-f/es).  The  repetition  of  numbers  may  be  avoided  thus; 
Sable  on  a  chevron  or  between  three  estoiles  of  the  second, 
as  many  crosses  pattee  fitchee  gules  {Laud).  Finally,  the 
difference  and  the  baronet's  badge,  if  there  be  any,  the 
crest  and  the  supporters,  are  to  be  described.  The  dififer- 
euce  is  a  small  charge  employed  to  distinguish  the  arms  of 
the  sons  of  a  house,  from  the  first  to  the  ninth.  Modern 
differences,  or  marks  of  cadency,  are  the  label,  the  crescent, 
the  mullet,  the  martlet,  the  annulet,  the  fleur-de-lis,  the 
rose,  the  cross  moline,  and  the  double  quatrefoil.  which  are 
given  to  the  sons  in  that  order.    They  appear  to  have  been 


Differences. 

in  use  since  tbc  fourteenth  century  as  differences,  but  have 
been  longer  employed  as  charges.  Ancient  differences  ware 
much  more  conspicuous,  and  consisted  in  a  variation  of  the 
tincture?,  or  even  in  the  addition  of  a  charge.  An  excellent 
illustration  is  found  in  the  well-known  and  ancient  family 
of  Roos  or  Ros,  two  branches  of  which  bore  respectively 
Gules  three  water  bougcts  argent,  and  Sable  three  water 
bougets  or.  The  baronet's  badge  is  the  arms  of  Ulster  in 
Arms  of  Koos  familv. 


Ireland,  Argent  a  sinister  hand,  erect,  open,  and  couped  at 
the  wrist  or,  and  was  given  in  commemoration  of  the  pur- 
pose of  the  institution  of  that  order  by  King  James  I.  in 
161 1,  to  encourage  plantations  in  Ulster.  The  budge  of  the 
Nova  Scotia  baronets  appears  to  have  been  laid  aside  since 
162'.t.  As  borne  by  the  celebrated  William  Alexander,  first 
earl  of  Stirling,  it  was,  Argent  on  a  saltire  sable,  an  esco- 
cheon  charged  with  the  arms  of  Scotland,  and  was  borne 
in  an  inescocheon  ensigued  with  the  royal  crown.  Abovo 
the  arms  the  helmet  is  ])laced,  which  varies  in  fi>rm  and 
material  according  to  the  degree  of  the  wearer.  This, 
in  a  complete  atchievement,  is  covered  by  the  mantling, 
which  is  understood  to  represent  the  lambrequin  or  cover 
of  the  helmet,  and  is  slashed  or  jagged  to  indicate  the  cuts 
which  it  is  presumed  to  have  received  in  battle.  Above  the 
helmet  is  placed  the  wreath,  in  form  like  two  cords  twisted 
together;  the  tinctures  of  the  mantling  and  wreath  are 
properly  those  of  the  principal  color  and  metal  of  tbc  arms ; 
but  modern  mantlings  are  oftencst  red  lined  with  white. 
Sometimes  a  cap  of  maintenance,  or  a  coronet  resembling 
that  of  a  duke,  is  substituted  for  the  wreath.  Above  all  is 
the  crest.  Below  the  shield  is  the  motto  in  a  scroll.  This 
is  a  brief  sentence  or  a  single  word,  frequently  breathing 
some  pious  sentiment  or  vigorous  thought,  but  often  allud- 
ing to  the  arms,  the  name,  or  the  crest.  Of  the  former  cha- 
racter are  "  Dura  spiro  spero  "  {Dillon),  ''Garde  la  foy  " 
{Cox)x  of  the  latter,  "Pie  reponc  le"  (Picrrepont).  The 
motto  of  the  late  Dr.  Hawks,  **  Never  check,"  is  admirable. 
That  of  Livingston.  ''  Spero  meliora,"  is  an  elegant  allu- 
sion to  the  crest,  a  ship  tossing  in  a  stormy  sea.  It  is  the 
modern  custom,  however,  to  give  only  shield,  crest,  and 
motto,  omitting  the  helmet  and  mantling. 


Supporters  are  figures  of  men  or  animals  placed  one  on 
each  side  of  the  shield,  and  so  called  because  they  appear 
to  support  and  hold  it  up.  They  are  borne  in  England  by 
the  sovereign  and  the  princes  of  the  blood,  by  peers  and 
knights  of  the  Garter,  and  grand  crosses  of  the  Bath,  and, 
either  by  patent  or  prescription,  by  some  baronets  and 
private  gentlemen. 

It  is  right  to  add  that  the  foregoing  is  the  merest  outline 
of  the  rules  of  blazon.  It  is  only  possible  to  learn  to  blazon 
well  by  acquiring  a  correct  knowledge  of  the  terms  of  art 
and  by  the  careful  study  of  examples.  It  is  not  necessary 
to  do  more  here  than  to  allude  to  the  methods  of  blazoning 
by  planets  and  precious  stones  adopted  by  some  of  the 
older  heralds,  and  not  forgotten  even  so  lately  as  the  time 
of  Guillim,  but  which  nevertheless  must  be  understood  in 
order  to  read  their  works  with  satisfaction.  Briefly,  in 
blazoning  the  arms  of  sovereigns,  they  substituted  the 
names  of  planets  for  those  of  the  tinctures  as  they  are  now 
employed.  Thus,  or  is  Sol ;  argent.  Luna  ;  azure,  Jupiter  j 
gules.  Mars  ;  purpure.  Mercury  ;  sable,  Saturn ;  vert,  Venus. 
By  this  method  the  royal  arms  would  be  disguised  as  Mars 
three  lions  passant  gardant  in  pale  Sol.  The  arms  of  peers 
were  blazoned  by  precious  stones.  Or  is  topaz;  argent, 
pearl;  azure,  sapphire;  gules,  ruby;  purpure,  amethyst; 
sable,  diamond;  vert,  emerald;  sanguine,  sardonyx;  and 
tcnne,  jacinth.  These  fanciful  methods  have,  however, 
long  been  abandoned  as  inconvenient  and  useless.  Still 
more  frivolous  arc  the  attempts  of  some  of  the  older 
writers,  like  Leigh  and  Pcacham,  to  give  an  arbitrary  sig- 
nificance to  every  tincture  and  almost  every  charge.  Gold 
is  made  to  signify  strength,  silver  charity,  and  the  mean- 
ing changes  with  every  combination.  It  is  of  course  im- 
possible to  apply  these  allegorizing  ideas 
in  practice,  or  to  extract  any  rational 
meaning  from  them.  As  Mr.  Lower  well 
obscr\  es,  the  application  of  them  would 
produce  the  most  startling  combina- 
tions. '•  The  coat  Vert  a  bull's  head  or 
would  signify  as  to  the  tinctures  pleasure  and  joy,  whileas 
to  the  charge  it  would  mean  rage  and  fury.  Again,  Pur- 
pure, a  wolf  argent  would  mean  a  wrangler  with  a  peace- 
able disposition." 

Marshalling  is  the  art  of  arranging  arms  with  the  ex- 
ternals in  an  atchicvement.  The  mode  of  doing  this  when 
there  is  only  one  coat  in  the  shield  has  been  just  explained. 
It  should  be  added  that  in  the  arms  of  the  sovereign  the 
royal  crown  of  England,  sometimes  called  the  imperial 
crown,  or  in  those  of  peers  of  the  realm  the  coronet  of 
their  degree,  is  interposed  between  the  helmet  and  the 
shield.  The  crown  of  England  is  a  circle  of  gold  adorned 
with  jewels,  having  upon  its  upper  rim  four  crosses  pattee, 
and  as  many  fleurs-de-lis,  and  surmounted  with  two  arches 
of  gold  and  pearls,  crossing  each  other,  and  ha\ing  at  the 
intersection  a  globe,  above  which  is  a  cross  patt6c.  The 
coronet  of  the  prince  of  Wales  is  the  royal  crown,  with 
one  arch  :  that  of  the  princess  royal  is  composed  of  four 
fleurs-de-lis,  two  crosses  pattee,  and  two  strawberry-leaves. 
Other  princes  and  princesses  of  the  blood  have  coronets 
like  that  of  the  prince  of  Wales,  without  the  arch.  A 
duke's  coronet  is  a  rim  of*  gold  having  on  the  ujiper  edge 
eight  strawberry-leaves,  five  of  which  are  seen  in  profile; 
this  must  be  distinguished  from  the  ducal  coronet,  which 
is  sometimes  placed  under  the  crest,  and  which  shows  only 
three  strawlierry-leaves ;  a  marquess's  coronet  has  four 
strawberry-leaves  and  as  many  large  pearls  set  upon  short 
points;  an  earl's  has  on  the  upjier  edge  eight  strawberry- 
leaves  and  as  many  jiearls  on  high  points ;  a  viscount's  has 
twelve,  or,  some  say,  sixteen  pearls,  and  a  baron's  six  {four 
of  which  are  seen  in  a  drawing),  set  upon  the  rim.  Coro- 
nets are  usually  worn  around  a  cap  of  crimson  velvet,  with 
a  gold  tassel  and  turned  up  with  ermine,  the  velvet  cap  ap- 
pearing above  and  the  ermine  below  the  coronet:  but  in 
drawing  the  coronet  as  a  part  of  the  atchicvement  the  cap 
is  omitted,  except  when,  as  is  occasionally  done,  the  crest, 
the  mantling,  and  the  helmet  are  left  out,  and  the  arms  are 
ensigned  with  the  coronet.  Marshalling  includes  the  ar- 
rangement of  several  coats  of  arms  in  a  shield.  Arms  are 
classed  under  several  heads,  of  which  it  will  suffice  to  men- 
tion arms  of  dominion,  of  assumptiun,  and  of  inheritance. 
The  first  are  those  which  indicate  sovereignty,  as  those  of 
Scotland  and  Ireland  added  to  the  royal  arms  of  England. 
The  second  are  those  of  a  prisoner  of  war,  which  the  captor 
and  his  posterity  may  bear  for  ever.  Thus,  the  Black 
Prince  is  said  (though  the  story  is  probably  untrue)  to 
have  won  the  ostrich-feathers  and  the  motto  "  Ich  dien  " 
from  John,  the  king  of  Bohemia,  at  the  battle  of  Crecy. 
The  third  are  those  of  families,  which  descend  from  father 
to  son,  to  which  are  added,  in  English  heraldry,  those  of 
heiresses  who  have  intermarried  into  any  family,  as  well 
as  the  arms  which  the  heiresses  themselves  may  have  in- 
herited.    In  French  and  German  heraldry,  however,  the 
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arms  of  parents,  grandparents,  etc. — i*.  e.  of  all  anoestora 
in  a  direct  line,  whether  hcire.^rios  or  not — arc  iutruduced 
into  what  in  called  a  gi-nealogieal  utchifvement,  und  every 
goutleman  of  blood  and  eoat-armor  perfect  is  expected  to 
be  able  to  give  not  lesa  than  sixteen  quarter:?.  On  the 
Continent  they  look  only  to  descent,  but  the  Mnglish  ar- 
rangement contemplates  both  descent  and  inheritance,  or 
the  representutiun  of  families  which  are  extinct  in  the 
male  line. 

The  correct  placing  of  many  coats  of  arms  in  one  shield 
is  called  t(uartering,  and  the  rules  which  govern  it  are  in- 
cluded among  those  of  marshalling.  There  arc  several 
methods  of  marshalling  arms.  Those  of  a  husband  and 
wife,  called  baron  and  /iintiie,  arc  impaled,  or  jiiat-cd  side 
by  side  in  one  shield,  and  divided  by  a  perpendicular  line. 
Formerly,  arms  were  oecasioniilly  dimidiated — /.  c.  only 
half  of  each  coat  was  drawn — but  this  practice  has  been 
long  abandoned,  except  in  the  cnsc  of  bordures,  orles.  and 
tressures.  the  inner  half  of  which  is  omitted  in  impaling 
or  quartering.  The  arms  of  a  bishop  and  his  see  arc  also 
impaled,  those  of  the  see  occupying  the  dexter  or  baron's 
side,  and  are  cnsigncd  with  a  mitre.  Those  of  a  knight 
of  thciiartcrand  his  wife  arc  usually  placed  in  tw(»  shields 
set  side  by  side,  and  the  former  only  is  encircled  by  the 
garter.  Unmarried  women  bear  their  arms  in  a  lozenge, 
as  do  widows,  but  the  latter  may  impale  their  arms  witli 
those  of  their  husband.  Arms  descend  to  all  the  sons  and 
their  posterity  for  ever,  but  according  to  the  rules  of  Eng- 
lish heraldry  women  are  only  entitled  to  them  during  their 
life,  unless  they  be  heiresses,  in  which  case  they  descend 
to  their  posterity.  An  heiress,  in  heraldry,  does  not  neces- 
sarily inherit  property,  but  represents  a  name;  she  is,  in 
fact,  a  woman  without  brothers.  Iler  arms,  together  with 
those  which  she  may  have  inherited  from  female  ancestors, 
other  heiresses,  descend  to  her  children,  who  quarter  them 
with  their  paternal  eoat.  If  but  one  coat  of  arms  be  thus 
inherited,  it  is  placed  in  the  second  and  third  quarters, 
reckoning  in  rows  from  right  to  loft,  and  the  paternal  arms 
in  the  first  and  fourth.  If  there  have  been  many  heiresses, 
their  arms  are  placed  in  order,  beginning  with  the  second 
quarter,  the  oldest  first  ;  after  the  arms  of  every  heiress  are 
placed  all  that  she  has  brought  into  the  family  in  the  same 
order.  The  number  of  quarterings  must  always  be  even; 
if  it  be  not  30,  the  paternal  coat,  wliich  is  placed  in  the 
first  quarter,  must  bo  repeated  in  the  last.  When  the 
royal  arms  occur,  they  arc  usually  placed  in  the  second 
quarter,  as  the  most  honorable  position. 

Arms  of  the  United  States. 


The  arms  of  the  U.  S.  are  arms  of  dominion.  They  are 
borne  in  rather  an  unusual  way.  The  following  is  the 
blazon  :  Argent,  six  palots  gules,  a  chief  azure,  borne  on 
the  breast  of  the  American  eagle  displayed  proper,  in  his 
dexter  talon  an  olive  branch,  in  Ins  sinister  thirt(^or»  arrows, 
nl^o  propor ;  above  his  head  a  sky  azure  charged  with  as 
many  mullets  5,  I,  I!,  I,  argent,  and  environed  with  clouds 
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proper,  and  beyond  rays  or; 
in  his  beak  a  scroll  with  the 
words  "  K  Pluribus  U^num." 
This  blazon  is  fnitn  a  piiint- 
ing  in  St.  I'aul's  chapel.  New 
York.  As  an  illustration  of 
a  gentleman's  atchi(?veinent 
borne  in  the  modern  manner, 
without  helmet  or  mantling, 
the  arms  of  Sigismund  Hog- 
get are  given  from  a  mural 
tablet  in  the  same  chapel. 
They  are.  Argent,  a  chevrim 
gules,  on  a  chief  azure,  Iwc) 
lleurs-de-lis  of  the  first. 
Crest,  two  wings  expanded, 
nrr  fcss  gules  and  argent. 
Motto,  "  l>ene  agendo  vel  ca- 
vendo."  This  is  an  evident 
mistake  for  "Rene,"  but  it 
is  literally  copied  from  the 
mural  tablet 
family  of  Uugget.     Tboy  may  possibly  bo  Putoh, 


armp  in  the  episcopal  seal  of  the  late  Bishop  Hopkins  show 
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These  are  not  the  arms  borne  by  ilie  KngHsh 

Tho 


the  manner  in  which 
bi.shops  should  give 
their  arms.  They  are 
Vermont  impaling 

Hopkins,  cnsigncd 
witli  a  mitre.  The  arms 
of  the  diocese  were  de- 
viled by  the  bishop 
himself,  and  arc  an  ex- 
cellent piece  of  modern 
heraldry.  The  blazon 
is.  Azure,  a  long  cross 
argent,  surmounted  in 
b;i>c  of  a  crosier  in 
liend,  overall  a  key  in 
bend  sinister,  both  of 
the  second,  impaling 
sable  on  a  chevron  be- 
tween three  pistols  or, 
as  many  roses  gules,  barbed  and  seeded  proper. 

Funeral  atchievements  or  hatchments,  though  familiar 
in  England,  arc  little  known  in  America.  Tliey  are  usually 
hung  on  the  fronts  of  houses  or  placed  in  churches.  They 
follow  tho  usual  rules  of  marshalling,  but  are  commonly 
drawn  very  large,  and  tlie  arms,  crest,  and  motto  are  placed 
on  a  ground  in  the  form  of  a  lozenge.  If  the  hatchment 
be  in  memory  of  an  unmarried  person,  the  ground  is  all 
black,  and  the  arms  of  a  maid  or  widow  arc  drawn  in  a 
lozenge  and  enslgned  with  a  cherub  instead  of  a  crest.  If 
the  husband  be  dead  and  the  wife  living,  his  arms  are  placed 
on  a  black  ground  and  hers  on  a  white.  If  the  wife  die 
first,  her  arms  are  on  the  black  ground,  and  her  husband's 
on  the  white;  but  if  both  be  dead,  the  ground  is  all  black. 
The  arms  of  a  deceased  bishop  arc  impaled  in  the  usual 
way  with  those  of  his  see,  and  tho  latter  are  on  a  white 
ground.  When  the  deceased  is  the  last  of  his  line,  it  is 
said  that  a  death's  head  may  be  ])laccd  over  his  arms  in- 
stead of  or  beside  the  crest.  Marshalling  is,  in  America, 
one  of  the  most  important  parts  of  heraldry,  since  its  pur- 
pose is  to  record  descents  and  to  give  a  clue  by  which  pedi- 
grees can  be  constructed. 

The  bibliography  of  heraldry  is  extensive,  and  it  may  bo 
as  well  to  mention  one  or  two  of  the  better  books.  Leigh's 
Arcidcnce  nf  Antioun/,  Feme's  Blazon  of  (Jcntrt/,  and 
Peacham's  Compltte  GtutUman,  are  entertaining  and  his- 
torically useful,  but  their  authors  belong  to  the  mystical 
school,  which  tries  to  discover  recondite  meanings  in  tho 
simplest  matters,  and  their  works  must  be  read  by  tho 
neophyte  with  caution.  (luillim  is  high  authority;  his 
Displdi/  of  Uvrahlnj  marks  the  beginning  of  the  transition 
from  the  mode  of  treatment  which  allies  heraldry  with 
every  eubject  under  heaven  iinil  the  stricter  scientific 
method  of  the  modern  writers,  though  it  nevertheless  con- 
tains a  great  deal  that  is  curious  but  irrelevant.  Clark's 
(h-ammnr  of  Ilrriihlrii.  jiubliehed  in  177G,  which  has  passed 
through  fourteen  cdilicns,  is  tho  j)recursor  of  the  modern 
method.  Forny's  Hrratdrij  (ly  Forny,  French  master  at 
Kton  College  and  an  accomplished  scholar),  published  first 
in  the  Ennjrlopffdia  Hn'taunicn,  ancl  afterwards  in  a  vol- 
ume by  itself,  is  a  very  good  but  not  very  complete  treatise. 
Of  recent  works,  Boulwell's  and  Whitmore's  I/nnldri/  are 
well  adapted  to  the  beginner;  the  latter,  published  in  Bos- 
ton, Mass.,  contains  much  information  not  to  bo  found  in 
tho  English  books.  The  champions  of  the  modern  school 
are  Lower  and  Planeh/"-.  The  ('urfoHitifS  of  I/rmlffiy  and 
The  rui'^uiraut  (f  ArwH  are  endeavors  to  discuss  the  sub- 
ject upon  nn  historical  and  scientific  basis.  The  (jlnHtmry 
of  I/craiiin/,  published  by  .1.  H.  Parker  in  1817,  is  perhnpa 
the  most  eomi)lete  of  modern  treatises,  but  it  presupposes 
a  great  deal  of  el<-iuentary  knowledge,  ns  do  the  works  of 
Fairbairn  and  tho  Burkes.  The  former  has  made  a  collec- 
tion of  crests  in  two  birgo  volunu'S.  Tho  Preraijrg  and  tho 
General  Armon/,  nifd  tlio  numerous  produelions  of  John 
and  Sir  Bernard  Burke,  arc  well  known.  Other  peerages, 
Collins's,  Bouglas's,  Lodge's,  baveahi^h  reputation.  Ber- 
ry's Enryrfojtndin  is  one  of  the  most  vtduminous  of  modern 
books,  'jle,  however,  has  a  leaning  to  the  imiiKinalivo 
school,  and  sb.mld  bo  rend  with  cauli<.n.       B.  U.  Bi'TTS. 

Ilrrahls'  CoIU'ro,  or  rollrge  of  Arms,  a  cor- 
poration comprising  all  the  Kn^;li^h  herabls  execjit  Bttlh 
king  of  arms,  St.  Michael  and  St.  Oeorgo  king  of  arms, 
and  the  two  heralds  of  Wales  and  tho  order  of  the  Bath, 
the  lafter  titles  being  indeed  often  hoFloweil  upon  mem- 
bers (if  the  college.  Heralds'  College  wart  instituted  in 
11(11  by  Kdwar*!  IV.,  chartered  in  1  IH.'t  by  Bieliard  III., 
eonfirnjed  by  Edward  VI.  in  \U\*^,  and  rerlnirleicd  by 
Philip  and  Mary  in  i:»:il.  Its  oflico  is  at  Beiuts  Hill, 
Doctors*  Commons,  Lomlon.  Its  president  is  the  duko  of 
Norfolk,  hereditary  oarl-marshal  of  England.  Th"  Ihrco 
English  kings  of  arms,  Uartor,  ClarcDciuux,  and  Korroyi 


890 


HERALD'S  PRAIRIE— HERBART. 


the  heralds,  Richmond,  York,  Windsor,  Chester,  Somerset, 
and  Lancaster,  and  the  pursuivants.  Portcullis,  Bluemantle, 
llouge  Croix,  and  Rouge  Dragon,  are  members  of  the  ehaji- 
ter.  The  Lyon  Otiicc  in  Scotland  and  the  Otiico  of  Arms 
in  Ireland  perform  similar  functions.  (Sec  Her.ild.) 
ller'altl's  Prai'rie,  tp.  of  White  co.,  IlL  Pop.  1160. 
Her'apath  (William),  F.  C.  S..b.  at  Bristol,  England. 
May  26,  179lj;  was  a  successful  brewer;  became  in  1S2S 
professor  of  chemistry  in  the  Bristol  Meilical  School;  as- 
sisted in  founding  the  London  Chemical  Society  18-11.  D. 
at  Bristol  Feb.  0,  1868;  was  a  distinguished  toxicologist. 

Ilcrapath  (Willum  Bird),  M.  D.,  b.  1820;  graduated 
M.  B.  at  London  University  18-14;  M.  D.  ISJl;  D.  at 
Bristol  Oct.  12,  1868.  He  discovered  the  sulphate  of  iodo- 
quiuiiic.  and  announced  its  remarkable  optical  qualities, 
and  subsequently  prepared  several  other  analogous  com- 
pounds new  to  science. 

He'rat,  an  important  city  in  Western  Afghanistan,  on 
the  lluri.  in  lat.  :H°  50'  N.  and  Ion.  C2°  W  E.  It  is  forti- 
fied, and  situated  in  a  fertile  and  highly  cultivated  coun- 
try. It  h.as  large  bazaars,  and  besides  "its  own  manufac- 
tures of  carpets,  woollens,  and  leather,  it  has  a  consider- 
able trade  with  China,  India,  and  Persia.  On  account  of 
its  position  it  may  become  the  point  of  contention  between 
England  and  Russia  in  their  Asiatic  rivalries.  Its  popu- 
lation is  estimated  at  between  ;!0,000  and  80,000. 

Herault,  department  of  Southern  France,  on  the  Med- 
iterranean. The  northern  part  is  traversed  by  branches 
of  the  Cevennes,  which  enclose  fine  valleys.  The  coast  is 
low  and  marshy.  The  mountains  are  rich  in  minerals- 
coal,  iron,  lead,  copper,  and  marble;  the  valleys  produce 
wheat,  wine,  and  fruits.  In  the  marshes  is  manufactured 
much  salt,  and  the  lakes  and  the  sea  furnish  large  quanti- 
ties of  fish.     Cap.  Montiiellier.     Pop.  429,878. 

Herba'rium,  or  Hor'tus  Sic'cus  [Lat.  "dry  gar- 
den"], a  botanist's  collection  of  dried  plants.  If  possfble, 
plants  with  Sowers,  buds,  and  leaves  should  be  chosen,  and 
many  small  plauts  may  be  gathered,  roots  and  all.  If  too 
large,  collect  branches  with  a  few  radical  leaves.  Thick 
roots  may  be  sliced  before  drying.  For  drying,  take  plenty 
of  soft,  unsized  bibulous  paper,  folded  into  a  convenient  size; 
common  soft  wr.apping-paper  will  do.  Stitch  a  dozen  sheets 
or  so  into  a  book  called  a  drier.  Fold  each  specimen  in  a 
single  sheet,  place  the  sheet  between  driers,  and  put  the 
whole  into  the  press  under  as  much  weight  .as  the  specimen 
will  bear  without  crushing.  Change  the  driers  evorv  day 
or  oftcner  for  about  a  week.  Plants  which  turn  black  in 
drying  are  sometimes  rapidly  dried  by  artificial  heat  under 
pressure,  the  process  lasting  but  a  few  hours.  Finally,  the 
specimens  may  be  carefully  folded  in  sheets  of  thi'ckish 
white  paper,  or  fastened  by  slips  of  paper  or  by  hot  glue 
to  half  sheets  of  paper,  about  seventeen  inches  long  and  a 
foot  wide.  On  each  sheet  should  be  written  the  name  of 
the  genus  and  species,  the  place  and  date  of  collection,  and 
such  other  information  as  may  seem  important.  The  plants 
of  one  genus  are  folded  in  r/enut  covers  of  stout  paper  ; 
these  are  arranged  in  the  appropriate  natural  orders,  and 
are  best  preserved  by  placing  them  flatwise  in  compart- 
ments or  on  suitable  shelves.  Care  must  be  taken  to  pre- 
vent the  ravages  of  destructive  insects.  An  alcoholic  so- 
lution of  mercuric  chloride  (one  ounce  to  the  quart),  ap- 
plied to  the  specimens  before  they  are  mounted,  is  useful 
to  tliis  end. 

^Hcr'bart  (Johavs  Friedeich),  b.  at  Oldenburg  May 4, 
1776,  his  father  being  a  public  officer  at  that  place.  Ilcr- 
hart  attendeil  the  gymnasium  there,  studying  Wolff  and 
Kant.  lu  1794  he  entered  the  University  of'.Jeua,  when 
Fichte  was  there  unfolding  his  science  of  knowledge.  From 
Fichte  he  received  a  great  impulse.  He  criticised  the  sys- 
tem of  SchcUing  and  struck  out  an  original  path.  In  1797 
he  became  a  tutor  at  Berne,  where  he  made  the  acquaintance 
of  Pestalozzi  and  composed  a  treatise  on  education.  In 
1S02  he  became  Docent  of  philosophy  and  pedagogics  in 
Gilttingen,  and  in  18Uj  professor  extraordinarius.  Iii  1809, 
Wilhelm  von  Humboldt  called  him  to  Konigsberg  as  pro- 
fessor ordinarius  to  succeed  Krug,  the  successor  of  Kant. 
He  founded  a  pedagogical  seminary  also.  In  183.'i  he  re- 
turned to  Gottingen,  where  he  remained  till  his  death  in 
1841.  His  chief  works  are:  Lehrhuch  zur EMciiunq  in  die 
Philosophic  (ISK)),  Lehrbuch  zur  Psi/choUxjte  (1816),  Pai/- 
clioloijic  ale  Wisscnschnfl,  neii  cjegriindet  avf  Erfuhrung,  Mct- 
aphysik  uiidilathematik  {lS24--2i>),  Aih, meiue  2\Uu,,,hyslk 
ii<J>i)' a, , I  Aiifaiir/ni  derphitosophlachrii  ]\ aliirlehre  (lS2li-20), 
Aiirze  EiK-jjclopxdle  dcr  Pliiloeophte,  am  practischni  Ge- 
sichlspuucten  entworfcn  (1S31),  The  complete  works  of 
Herbart  have  been  edited  in  12  vols,  by  G.  Hartenstein 
(Leipsic,  1850-52). 

The  design  of  this  article  confines  us  to  a  brief  sketch 
of  the  plan  of  Herbart's  investigations,  and  forbids  the  in- 


troduction of  much  of  his  novel  terminology,  as  it  would 
be  misunderstood    without    lengthy  e.vplauations.     While 
engaged  in  the  study  of  philosophy  under  Fichte,  Herbart 
became  convinced  that,  for  a  satialactory  settlement  of  the 
questions  involved  in  self-consciousness,  it  was   not  only 
possible,  bilt  indispensable,  to  enter  into  the  consideration 
of  infinitesimal  quantities    by  means  of  the  Calculus   and 
all  the  ideas  advanced  by  him  arc  meant  to  subserve  that 
end.     He  contends  that  the  ultimate  real  elements  of  which 
the  world  is  composed  are  infinitesimal  parts  of  that  which 
appears,  absolutely  simple,  without  parts    as  to  space  or 
time,  mathematical  points,  distinguished  only  by  difference 
of  quality.     In  accordance  with  this  view. "he' holds  that 
original  change  and  develojiment,  that  infinite  continuity 
of  space  and  time,  that  substances  possessing  a  multiiilicity 
of  qualities  and  forces,  that  causality  transferring  some- 
thing from  one  essence  to  another,  an'd  that  a  self  endowed 
with  arbitrary  and  conflicting  faculties,  are,  one  and  all, 
crude  and  contradictory  suggestions  of  phenomena.     The 
principal  aim  of  his  Jnlmdnctlon  to  Pliltosojihi/  is  to  inter- 
rupt, by  vigorous   dialectic,  the  general   dream   as   to   the 
truth  of  such  suppositions.     Next,  he  proposes  to  reform 
them  so  as  to  satisfy  both  experience  and  the  principle  of 
identity  embodied  in  his  ••  real  elements,"  in  his  Mrtaphy. 
sics.     Impenetrability  of  simple  substances  must  be  limited 
to  the  extent  of  their  similarity;  if  it  was  absolute,  com- 
munication, relation,  and  causation  between  them,  or  the 
thoughts  thereof,  would   be  completely  incomprehensible. 
Contiguous   substances  of  difi'erent   qualities   attract  each 
other  with  infinite  force,  occupying  the  same  point  of  space, 
and  exert  repulsion  in  the  measure  of  their  identity.     This 
elementary  action    does  not,  however,  alter   the   primary 
qualities  of  the  substances;  and  he  therefore  calls  it  self- 
preservation.     The  number  of  substances  holding  the  same 
point  of  space  is  comprehended  by  the  terms  of  •■  internal 
state"  or  "  internal  constitution  ;"  the  attractions  and  re- 
pulsions resulting  from  the  "  internal  state,"  and  producing 
a  more  or  less  constant  relation  to  the  surrounding  cleracuts, 
is    termed    the   '•external    state   or  constitution."     Conse- 
quently, the  external  constitution  is  defined  by  the  internal 
state.     The  only  substance  and  elementary  actions  of  which 
we  are  directly  conscious  are  the  soul  and"  its  simple  sensa- 
tions, like  those  of  sounds  and  colors;  but  the  simple  acts 
of  all  substances  are  acts  of  self-preservation,  sensations; 
therefore  are  self-preservations  of  the  soul.     M'hen  an  ele- 
ment, partly  similar  and  partly  dissimilar,  enters  the  space 
of  another  clement,  a  perturbation  is  created  to  which  a 
definite  self-preservation  corresponds.     While  the  soul,  by 
perceptions,  responds  to  countless  perturbations,  it  cx|icls 
from  consciousness  that  which  is  contradictory,  blending 
what  remains  in  definite  succession  and  order.     The  rich 
experience  of  the  outer  world  is  thus  produced  by  the  soul 
without  innate  categories  of  time  and  space,  without  bein" 
contaminated  by  an  influx  foreign  to  it,  and  without  a  fa° 
talistic    law    of   evolution.     Moreover,  the  soul    preserves 
itself  with    reference  to  these  its  own  products,  forming 
series  of  perceptions,  weaving  the  series  into  textures,  and 
grouping  the  textures.     This  is  the  origin  of  higher  gen- 
eralizations and  of  complicated  intuitions,  which  are  gen- 
erally attributed  to  special  faculties  of  an  inner  sense.     The 
very  idea  of  self  is  thus  created  by  the  soul;  it  is  a  work 
of  the  soul,  not  the  soul  itself;  this  latter  operates  not  only 
consciously,  but  in  sleep  also.     The  construction  of  matter, 
of  the   imponderables,  and  of  life  by  modifications  of  the 
preceding  principles,  constitute  Herbart's  Xaliiral  Philoao- 
phi/.     The  proportion  of  attraction  and  repulsion,  in  a  sum 
of  simple  substances  filling  space  with   incomplete  inter- 
penetration,   determines  for  matter  its  density,  elasticity, 
and  crystallization.     A  great  number  of  elements  of  oiie 
kind  being  required  to  produce  a  complete  self-preservatiun 
in  a  single  clement  uf   difi'erent  kind,  this  furnishes  the 
basis  for  discussing  the  facts  connected  with  the  imponder- 
ables.    Life  is  defined  as  a  system  of  self-preservations  in 
one  and  the  same  substance,  higher  or  lower,  in  proportion 
as  the  internal  culture  of  the  elements  is  more  or  less  rich. 
The  purpose  of  his  liafiofutl  P!<t/chuloi/t/  is  to  do  awav  with 
the  foundation  of  empirical  psychology,  the  facultiesof  the 
soul,  which  evidently  act  without  precision,  concert,  or  as- 
signable laws,  and  to  explain,  by  a  mathematical  analysis, 
the  apparently  irregular  and  anomalous  facts  of  conscious- 
ness, which  seem  to  violate  the  autonomy  of  the  soul.     He 
lays  down  the  principle  that  if  the  influence  of  moral  laws 
resulting  from  the  direct  effort  of  the  soul  is  set  aside,  tbo 
ideas  become  forces  themselves,  resisting  the  impediments 
by  which  they  are  partially  obliterated  in  the  direct  ratio 
of  their  intensity.     Distributing  the  total  amount  of  im- 
pediment or  arrest  among  several  ideas,  be  finds  that  under 
certain   conditions  two  of  them  are  sufficient  to  force  and 
hold   below   the   horizon  of  consciousness  a  third,    which 
henceforth  and  until  revived  is  excludeil  from  .any  influence 
upon  whatever  may  be  present  to  the  mind.     This  view  be- 
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comos  Iho  fruitful  source  of  cvplannlion  for  every  kind  of 
inn^r  experiente  wbicll  is  inconsislout  with  (he  expeclid 
oponitiou  of  mural  uud  liigiciil  laws,  rinigiug  from  the 
slightest  inatteutiun  through  all  the  degrees  of  power  ex- 
erted by  error  and  passion,  till  it  reaches  that  state  of  in- 
sanitv  in  which  the  former  idea  uf  self  is  lost,  aud  a  foreign 
pcrsuriality  substituted.  Such  complete  enthralment  of 
ideas,  and  of  what  depends  on  them,  is  only  in  rare  cases 
achieved  all  at  once;  more  frequently  it  is  effected  grad- 
ually, under  an  infinite  variety  of  modifying  circumstances: 
while  at  the  same  time  ideas  partially  free,  and  either  ifo- 
latod  or  associated,  continue  the  effort  to  regain  the  maxi- 
mum of  consciousness,  and  those  crowde<l  out  of  it  rebound 
into  the  mind  as  soon  as  the  obstacle  is  removed. 

We  have  thus  f.ir  given  an  outline  of  his  theoretical  phil- 
osophy. The  principles  determining  what  ought  to  be  are 
kt'pt  SL'paratc  to  en.--ure  freedom  of  invesligalion,  and  are 
coulaiued  in  his  I'riii-lii-al  I'hiliMtpliij.  The  latter  is  not 
founded  upon  cojnmands,  either  of  society  or  conscience, 
nor  is  it  based  upon  desires  in  connection  with  objects,  but 
upon  involuntary  and  axiomatic  intuitions,  succeeding  in- 
w.ird  and  outward  actions,  approving  of  the  harmonious, 
disapproving  of  the  inharmonious  relation  of  volitions. 
Those  momentary  decisions  are  called  "  aisthetical  judg- 
ments." Wo  aiiprove  of  the  harmony  of  such  intuitions 
with  the  will,  disapprove  of  their  discord — idea  of  inward 
liberty.  The  product  of  the  will,  uniting  more  com])lo- 
mentarv  predicates,  is  preferred  in  comparison  with  the 
product  containing  less  of  them — idea  of  perfection.  One 
will  helping  another  will,  in  accordance  with  said  ideas, 
without  thought  of  compensation,  is  approved  as  divine — 
idoa  of  benevolence.  Not  to  intermedJlo  with  volitions 
not  conflicting  among  themselves  is  approved  as  the  idea 
of  right.  To  resist  wrong  and  to  return  good  for  good  is 
the  idea  of  compensrition  {Ililli;//.-!/}.  We  give  scope  to 
thcic  ideas  by  cultivating  them  separately,  without  refer- 
ence to  definite  purposes.  Their  joint  application  to  the 
concerns  of  individual  and  social  life  constitutes  virtue. 
The  person  who,  in  a  conflict  between  the  ideas  and  their 
reverse,  is  constrained  to  obey  the  ideas,  has  acquired  moral 
character.  God  cannot  be  known  by  means  of  "  real  ele- 
ments;" faith  in  his  existence  rests  exclusively  upon  his 
moral  attributes  corresponding  to  the  ideas  enumerated, 
and  is  supported  by  the  evidences  of  design  in  nature,  for 
which  Iho  practical  ideas  are  the  organ  of  sight.  The  soul 
is  of  course  indestructible,  but  the  ministering  organism  is 
a  henofioent  arrangement  of  Providence.  The  degree  of 
faithfulness  wilh  which  these  ideas  are  cultivated  defines 
our  actual  freedom;  the  soul  is  neither  absolutely  free,  nor 
is  it  ruled  by  laws  foreign  to  itself,  save  in  the  measure  that 
the  ideas  are  neglected,  .^n  application  of  both  his  theo- 
retical and  practii'al  philosophy  was  made  by  Hcrbart  in 
his  /*riiiifj(M/ic»,  with  the  design  to  educate  by  means  of  in- 
struction. His  ICnrifrtopitd'n-  investigates  the  relation  aud 
interaction  between  the  arts  and  sciences  of  civilized  life. 

The  circle  of  scholars  who  have  adopted  Ilerbart's  sys- 
tem is  quite  numerous,  and  their  influence  is  increasing. 
Mor.  Wilh.  Drobifcb,  Gust,  llarteustein,  H.  G.  Drzoska, 
Fried.  Exner,  G.  V.  Taute.  C.  A.  Thilo,  Theod.  Wittstein, 
Ludw.  Striimpell,  Rob.  Zimmermann,  and  others  are  au- 
thors of  distinguished  works  on  Herbart's  philosophy. 

Ill  CO  IlAANKl,. 

Ilcrliclot,  d'  (B.vnTnKi.KMV),  b.  at  Paris  Dec.  J,  in2j; 
studied  at  the  I'niversity  of  Paris,  and  became  a  profounil 
scholar  in  the  Oriental  tongues;  sojourned  much  in  Italy; 
was  patronized  by  l''ouquet  and  Colbert ;  was  royal  secre- 
tary and  Oriental  interpreter,  and  in  lfill2  became  Syriao 
pnif'ssor  in  the  College  of  France.  D.  at  Paris  Dec.  8, 
Iti'.lj.  His  mnt/uiiin  njiuH  was  /libliothrfiuc  Orirntitlc  (ICill"), 
a  storehouse  of  facts  regarding  Kastern  literature  which  is 
even  now  highly  valued. 

Hcr'berl  (EnwAnn),  Bahom,  of  Chcrbury,  b.  of  an 
ancient  family  at  Montgomery  Castle,  Shrewsbury,  in  1581  ; 
educafed  at  University  College,  Oxford ;  served  with  re- 
nown in  the  Netherlands,  ami  became  a  gentlennm  of  the 
court  of  .lames  1.;  w.-is  ambasHatlor  to  France  l(t|H-2l; 
entered  the  Irish  peerage  in  ll)2;i,  and  the  English  in  lOiil. 
His  ileistical  Trarinltin  de  rcriVrtf*;  appeared  in  lfi2-l,  and 
the  /Jc  /Ullffi'tiir  Ortttilium  was  added  in  ItU.'i.  His  writ- 
ings arc  somewhat  obscure,  but  he  muintained  the  exist- 
ence of  innafe  ideas  and  of  a  jiersonal  Deity,  and  taught 
that  the  mind  of  the  devout  sci.'ker  for  truth  may  become 
illuminated  by  an  inward  light.  The  indislinetncsii  of  his 
expressions  and  the  somewhat  mystical  subtlety  of  his  no- 
tions have  caused  him  to  be  little  read  or  undorslood.  D. 
at  liondon  Aug.  20,  1018. 

Ilrrhcrt  (GroniiF.),  a  brother  of  Lord  Tlerbert  of  Cher- 
bury.  li.  at  .Montgomery  Cnslle  Apr.  .1.  I  ;ill.'l ;  was  clucated 
at  'frinity,  Cambridge,  where  he  received  a  felltiwship  in 
1615  and  proceeded  JI.  A.  in  1010;  was  university  orator 


1019-27,  and  sought  in  vain  for  civil  promotion,  which 
was  promised  by  tlie  king  and  courtiers  ;  took  holy  orders 
in  lb2o  :  became  a  j>rebendary  under  the  bishop  of  Lincoln 
1020,  and  in  1030  rector  of  Benicrton,  where  he  d.  of  a  quo- 
tidian ague  Feb.,  10:!:i.  Herbert  was  a  man  of  profound 
learning,  sincere  piety,  relined  taste,  and  extraordinary 
wisdom.  The  writings  of  the  "  holy  Herbert"  in  prose  and 
verse  have  often  been  reprinted.  His  poetry,  with  its  rich 
imagery  ami  quaint  expressions,  somewhat  marred  as  it  is 
by  forced  rutuviti,  after  the  fashion  of  his  times,  includes 
some  of  the  finest  sacred  lyrics  in  our  language.  The  ad- 
mirable sketch  of  Herbert  by  Izaak  Walton  has  been  often 
rejiriuted. 

Herbert  (Hknuv  AVilliam).  a  son  of  the  dean  of  Man- 
chester and  grandson  of  the  earl  of  Carnarvon,  was  b.  in 
London  Apr.  7,  1807  ;  was  educated  at  Eton  and  Cam- 
bridge, and  came  to  New  York  in  1831,  having  become 
hopelessly  invcdved  in  debt.  In  this  country  he  was  for  a 
time  a  highly  successful  teacher  of  Greek.  He  published 
a  successful  series  of  historical  novels  and  some  translations 
from  the  French  and  other  languages,  including  a  poetic 
version  of  the  J*i-miti:tlnus  and  AijiniK muon  of  yEschylus 
(1S41I).  He  was  also  author  of  the  "  Frank  Forester"  series 
of  sporting  volumes,  partly  tales  of  out-door  life,  but  also 
including  the  Fieltl-S'porls  of  the  U.  .S'.  (18-19),  The  Fiih  iiml 
Fifhiuij  of  till-  U.S.  {18j0).  yVic  Hnrsc  aud  Hitrsemimnhii)  of 
America  (1857),  Thf,  Ihn-sc  and  hin  Manaf/enn:utf  and  other 
works  of  this  character.  He  also  produced  some  well- 
written  historical  works,  such  as  the  Captains  of  the  Old 
Wnrht,  Ifeiiri/  Vflf.  niid  his  Six  Wires,  etc.,  besides  per- 
forming much  editorial  and  other  literary  labor.  He  was 
a  man  of  varied  and  remarkable  accomplishments.  D.  at 
New  York,  by  suicide.  May  17,  1858. 

Herbert  (.Tons  Rooiitts).  K.  A.,  b.  at  Maldon,  Essex, 
Eng.,  .Ian.  23,  1810  ;  attained  distinction  as  a  painter :  be- 
came a  Roman  Catholic;  an  associate  R.  A.  1841;  full 
academician  1810;  was  employed  upon  the  frescoes  of  the 
new  Houses  of  Parliament,  and  has  executed  many  religious 
and  scriptural  pieces,  especially  since  the  death  (in  1850) 
uf  his  eldest  son,  Arthur  J.  Herbert,  a  young  artist  of  much 
promise. 

Herbert  (Sid.ney),  Bakox,  b.  at  Richmond  in  1810,  a 
younger  son  of  the  eleventh  earl  of  Pembroke;  studied  at 
Harrow  and  Oriel  College,  Oxford;  entered  Parliament  in 
1832;  secretary  to  the  admiralty  1841;  secretary  at  war 
1845-40,  1852-55,  and  185'J;  privy  councillor  1852;  raised 
to  the  jieerage  as  Lord  Herbert  of  Lea  1801.  D.  at  Wilton 
Aug.  2.  1801.  He  was  an  able  and  |iopular  Conservative 
leader,  a  liberal  patron  uf  art.  and  a  man  of  great  political 
ability  and  industry.  His  eldest  son  became  in  1802  the 
thirlicntli  earl  of  Pembroke. 

Herbiv'ora  [Lat.  plu.  for  "  plant-eaters," cf.AsiMALiA], 
a  name  given  by  some  systematists  to  a  proposed  order  of 
mammals  corresponding  in  its  limits  to  that  known  to  most 
late  writers  as  Ungilata  (which  see).  The  name  Herbivora 
is  objectionable,  since  it  is  equally  a|)plicable.  as  a  descrip- 
tive term,  to  a  very  large  number  of  mammals  which  can- 
not be  incluiled  in  tlio  proposed  order. 

Hercula'ncuin,  or,  less  ]iroperly,  Hercula'num,  a 
city  of  Campania,  on  the  slope  of  Vesuvius,  between  Naples 
anil  Pompeii,  to  whicli  Retina  served  as  a  port.  This  site 
was  first  occupied  by  the  Osci,  afterwards  by  Greek  colo- 
nists, who  named  it  //<r(iA/r/<iM,  and  both  in  architecture 
and  in  institutions  it  had  the  character  of  a  (ircek  eily. 
Ilerculaneum  was  conquered  by  the  lloniaus  after  the  so- 
called  War  of  the  Allies,  and  in  the  lime  of  Ihe  empire  was 
much  frequented  as  a  pleasant  resort.  The  Fabii  aud  Ihe 
Baibi  bad  residences  in  Ilerculaneum;  .\grip]iiiia  also  had 
a  villa  there.  The  earthquake  of  A.  ii.  03  did  great  damage 
to  Pompeii,  but  comparatively  little  to  lUrcuhmeuin,  which 
appears  to  have  been  more  soliiUy  conslrucled.  The  houses 
of  Pompeii  were  .small,  while  Ilerculaneum  had  its  palaces 
and  temples.  The'  great  eruption  of  Vesuvius  which  buried 
Pompeii  (A.  n.  70)  also  overwhelmed  Ilereulnneuin  ;  not, 
however,  with  burning  lava,  as  many  have  »u|ipo»cd,  but 
with  volcanic  ashes,  afterwards  converted  into  mud  by 
water,  and  finally  hardened  into  stcme.     I'pon  Ihe  soil  de- 

resiled  above  Ihe  eily  have  arisen  Porliei  and  Itesina. 
lerculaneiim  was  buried  deeper  and  ilecper  by  later  erup- 
tions of  Vesuvius,  until  it  had  alnn'st  pns.-ed  out  of  memory. 
In  1081  some  ruins,  now  known  to  be  those  of  the  theatre, 
were  found  in  digging  a  well.  In  1720,  in  the  excavations 
for  llie  prince  of  Klbeufs  villa  at  Porliei,  several  tialues 
(among  lliein  those  now  in  the  Dresden  Museum,  called  by 
Winekelmann  vestal  virgins,  but  by  later  nrchu'ohigisls  Ihe 
danghlcrs  of  Bnlbo)  were  riund.  with  Iwenly-four  columns 
of  giallo  nnlieo,  etc.  Charles  III.,  having  become  king  of 
I  hi  Two  Sicilies  in  1 7.'iO,  assumed  po^Kession  of  the  property, 
and  carried  on  the  excavations  energetically.  The  Academy 
of  Ucraulanoum,  fouudod  in  1 77i,  Doglcoled  tbo  architootural 
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objects  and  concerned  itself  with  the  statues  only.  Between 
1T50  and  1760  a  villa  was  excavated,  where,  besides  beautiful 
pictures,  candelabra,  vases,  household  utensils,  and  works 
of  art  in  bronze  {the  most  beautiful  bronze  objects  in  tbo 
museum  at  Naples  came  from  Hcrculaceum),  was  found  a 
library  of  2000  rolls  or  volumes.  The  wooden  shelves  and 
cases  were  decayed,  but  many  of  the  manuscripts,  though 
damaged  by  water  and  externally  decomposed,  have  been 
unrolled  by  means  of  an  invention  of  Padre  Antonio  Piaggi, 
and  made  legible.  About  500  have  been  already  opened, 
for  the  most  part  Greek  treatises  on  philosophy  by  Epicurus 
and  other  less  known  writers.  The  Italian  government  is 
now  publishing  these  texts  at  Naples.  In  IS28,  under  the 
reign  of  Francis  I.,  the  excavations  were  renewed  with 
some  zeal,  and  the  house  of  Argos  and  that  entitled  the 
Publieium  were  found.  Fiorelli,  director  of  the  excavations 
at  Pompeii,  is  now  turning  bis  attention  to  Ilerculaneum, 
but  means  are  wanting,  and  thus  far  no  new  discoveries 
of  importance  have  been  made.  The  student  is  referred  to 
tbe  volumes  Dclle  AntiehitiX  d'Ercofano  del  Museo  Borbonica 
(especially  vol.  viii.);  the  Mumiale  per  Ercolann,  Pompeii, 
e  S/fthia,  i^iFiNATi  (Naples,  1844);  Rorx  Aixe,  Herciilaiinm 
€i  Poitipeii,  accompague  d'un  texte  explicatif  par  M.  L. 
IJauue  (Paris);  Selvatico,  Le  Arti  del  Dherjno  in  Italia 
(Milan,  1874,  in  course  of  publication);  Quatremere  pe 
QuiNCV,  Dictionnaire,  article  "' Herculaneum  ;"  Betle,  Le 
Drnme  du  Vcsuve  (Paris,  1S72),     Asgelo  de  Gubernatis. 

Ilerculaneum,  a  v.  of  Jefferson  co..  Mo.,  on  the  Missis- 
sippi River,  '1\\  miles  below  St.  Louis.  It  has  shot-towers, 
ami  exj)orts  shot  and  lead,  which  is  mined  in  the  vicinity. 

Her'cules,  or  Her'acles,  the  most  famous  hero  in  the 
Greek  mythology,  was  a  son  of  Zeus  and  Alcmena.  He 
was  possessed  of  most  extraordinary  physical  strength. 
"While  a  babe  in  the  cradle  he  strangled  two  serpents  sent 
by  Ilera  to  kill  him.  When  full  grown  he  upheld  the 
dome  of  the  heavens  while  Atlas  was  away  in  the  gardens 
of  the  Hesperides.  He  was  sensual,  but  good-hearted, 
straightforward,  and  just.  He  happened  to  intoxicate 
himself  and  make  an  unseemly  noise  in  the  house  of  Ad- 
metus,  but  when  he  heard  that  his  friend  mourned  the 
death  of  his  wife,  shame  at  once  made  him  sober,  and 
according  to  some  writers  he  descended  into  Hiides  and 
carried  back  Aleestis.  He  killed  the  eagle  and  unchained 
Prometheus,  whom  Zeus  had  unjustly  bound  to  the  rocks. 
But  Hera  hafed  him,  and  struck  him  twice  with  insanity. 
During  the  first  fit  he  slew  his  three  children,  and  in 
order  to  expiate  this  horrible  crime  the  Delphic  or.acle 
sent  him  to  serve  Eurystheus.  While  here  he  performed 
the  twelve  famous  labors:  (1)  slaying  the  Nemean  lion; 
(2)  killing  the  Lernfean  hydra;  (3)  catching  the  Arcadian 
stag;  (4)  hunting  the  Erymanthian  boar;  (5)  cleans- 
ing the  Augean  stable;  (6)  destroying  the  Stymphalian 
birds;  (7)  capturing  the  Cretan  bull;  (8)  carrying  away 
the  mares  of  Dioraedes;  (9)  fetching  the  girdle  of  the 
queen  of  the  Amazons  ;  (10)  chasing  the  oxen  of  Geryon  ; 
(11)  stealing  the  apples  of  the  Hesperides  ;  and  ( 12)  seizing 
Cerberus  and  carrying  him  up  into  the  daylight.  During 
the  second  fit  he  killed  his  good  friend  Iphitus,  and  in 
obedience  to  the  Delphian  oraole  he  now  went  and  served 
Omphale,  the  queen  of  the  Lydians,  as  her  slave.  His 
death  was  tragical,  and  much  more  purely  sublime  than 
any  part  of  his  life.  Believing  that  it  was  a  philtre,  Dei- 
anira,  his  wife,  tinged  his  garment  with  a  poison  she  had 
received  from  Nessus.  When  Hercules  put  on  the  garment 
the  poison  attacked  his  body,  and.  tearing  the  flesh  from 
his  Ijonos,  he  fled  from  place  to  place  in  friglitful  agouv. 
At  last  he  could  bear  it  no  more.  He  heajjcd  up  a  huge 
pile  of  wood,  and,  setting  fire  to  it,  he  placed  himself  on 
its  top.  But  when  the  flames  began  to  lick  his  tortured 
body  a  cloud  came  down  from  the  sky  and  carried  him  up 
to  heaven.  There  is  perhaps  no  name  in  the  whole  Greek 
mythology  around  which  myths  cluster  so  thickly  as  around 
that  of  Hercules;  and  although  most  of  these  tales  arc 
gross  and  indecent,  many  are  genuinely  humorous,  and  some 
exquisitely  beautiful  and  sublime.  He  was  also  a  favorite 
subject  in  epics  and  dramas,  and  with  sculptors. 

Her'cules  Bee'tle  ( Dtjnastefi  HcrcuhH),  a  giant  beetle 
of  the  family  .Scaraba^idie,  a  native  of  Brazil.  It  is  about 
six  inches  long,  and  the  male  has  a  huge  born  upon  the 
head  and  a  smaller  one  upon  the  thorax. 

Hercules,  Pillars  of,  the  name  given  by  the  an- 
cients to  Calpc  ((Jibraltar)  and  Abyla  (now  Ceuta),  two 
rocky  promontories,  one  on  each  side  of  the  Strait  of 
Gibraltar.  It  was  fabled  that  Hercules  found  them  one 
mountain,  but  tore  them  asunder,  thus  making  a  connection 
between  the  ocean  and  the  Mediterranean  Sea.  In  heraldry, 
they  figure  as  the  supporters  of  the  Spanish  national  arms. 
They  are  seen  with  the  molto  Xe  plus  ultra  ('•  No  more  be- 
yond "),  indicating  tha*  the  pillars  are  at  the  end  of  the 
worldj  as  anciently  believed.     These  are  the  well-known 


pillars  on  Spanish  coins ;  and  the  sign  %,  standing  for 
"dollars,"  probably  represents  these  pillara  with  the  fillet 
for  the  motto  across  them. 

Hercyn'ian  For'est  {Hercynia  Silm),  a  name  em- 
ployed by  ancient  Greek  and  Latin  geographers  to  denote 
the  great  central  and  southern  forest-region  of  ancient 
Germany.  The  term  was  always  a  vague  one.  In  its 
widest  sense  it  seems  to  have  included  the  Bohemian  For- 
est, the  Hartz  (whose  name  seems  allied  to  the  ancient  one), 
the  Black  Forest,  and  others. 

Her'der,  von  (  Johaxn  Gottfried),  one  of  the  founders 
of  modern  German  literature,  and  one  of  the  most  pow- 
erful and  wholesome  influences  of  modern  German  civiliza- 
tion, b.  Aug.  25,  1744,  at  Mohrungen,  East  Prussia,  where 
his  father  kept  a  small  school  and  held  a  subordinate  posi- 
tion in  the  Polish  Church.  He  was  educated  in  his  home 
till  his  fifteenth  year,  after  which  time  he  spent  a  couple 
of  years  in  a  position  midway  between  a  secretary  and  an 
errand-boy  in  the  house  of  the  minister,  which  he  left  to 
go  to  Kiinigsberg  and  hear  Kant.  AVhiie  here  he  had  to 
maintain  himself,  yet  when  he  left  his  knowledge  of  the- 
ology, philosophy,  languages,  art,  and  literature  was  very 
extensive,  and  his  intellect  was  as  bright  and  vigorous  as 
comprehensive.  From  1704  to  I7G9  he  lived  in  Riga  as 
rector  of  a  kind  of  theological  seminary,  and  there  he  pub- 
lished his  Fragmcuta  on  h'ermnn  Literature,  which  attract- 
ed considerable  attention.  After  1769  he  travelled  much 
in  Germany,  and  held  different  positions  until  (177(5)  he 
settled  down  in  Weimar,  beside  Goethe.  Wieland,  Schiller, 
and  Schlegel,  in  an  influential  and  responsible  ])osition  as 
court-preacher,  ephorus  of  the  schools,  and  president  of  the 
consistory.  D.  Dec.  IS,  1S0.3.  Although  a  theologian  both 
by  education  and  profession,  the  worth  of  his  theological 
writings  is  nevertheless  comparatively  small.  It  is  his  in- 
fluence on  German  poetry,  literature,  and  civilization  in 
general  which  constitutes  his  merit.  The  co-operation  of 
Goethe  and  Winekelmann  gave  the  German  literature  a  new 
impulse,  which  may  be  characterized  as  a  modern  German 
recasting  of  the  ideas  of  the  antique  iireek  art.  From  the 
co-operation  of  Goethe  and  Herder  started  another  move- 
ment, which  is  well  known  as  the  romantic  school.  Goetho 
gave  the  school  its  artistic  form;  Herder  gave  it  its  poetical 
])rinciplc.  In  his  Letters  ou  Hebrew  Poetry,  an  an.a!ysis  of 
the  lesthetical  character  of  the  poetical  part  of  the  Old  Tes- 
tament: in  his  Cid,  a  translation  or  remodelling  of  the  old 
Spanish  ballads  celebrating  this  hero;  and  in  a  number  of 
minor  essays  published  in  different  literary  magazines,  he 
showed  that  all  the  greatest  works  of  art  are  also  the  most 
exclusively  national.  By  establishing  the  principle  of 
nationality  as  the  vital  principle  of  all  great  poetry.  Her- 
der made  the  German  poetry  (lerman,  and  the  wild  aberra- 
tions of  some  members  of  the  romantic  school  are  no  faults 
of  his.  or  of  his  principles.  He  was  a  sober-minded  and 
sound-hearted  man  :  the  elegance  and  dignity  of  his  style 
are  a  true  reflex  of  the  brightness  and  soundness  of  his  ideas. 
His  most  interesting  and  most  important  work  is  his  Jdccn 
znr  Philosophic  der  Gcschichtc  der  Menniliheit  ("  Ideas  of 
the  Philosophy  of  the  History  of  Mankind  ").  During  the 
eighteenth  century  the  old.  narrow  view  of  history  as  a 
string  of  events,  without  any  other  causation  than  the  pas- 
sions and  follies  of  individuals,  had  faded  away.  But, 
very  characteristic  with  respect  to  the  pedagogical  turn  of 
all  ideas  of  that  century,  the  highest  idea  of  history  became 
that  of  an  educational  process.  (See  Lessisg's  Ucberdie  Er~ 
ziehung  dcs  Mennckentjeschlechts.)  Herder  was  the  first 
to  set  forth  the  idea  of  history  as  the  development  of  a 
national  genius,  as  the  growth  of  a  vital  power,  as  an  evo- 
lution— an  idea  which  reached  its  most  brilliant  perfection 
in  the  philosophy  of  Hegel.  Clemens  Petehsen. 

Herd  Grass.     See  Timothy. 

Herd's  Island,  one  of  the  sea-islands  of  Mcintosh 
CO.,  Ga.     Pop.  lo. 

Hereditaments,  Incorpo'real,  in  law.  By  the 
term  "hereditaments"  is  meant  any  property  which  on 
the  death  of  an  individual  owner,  without  a  disposition  of 
it  by  will,  passes  to  an  heir.  By  the  English  common  law 
all  the  property  of  an  intestate  must  devolve  either  upon 
his  administrator  or  his  heirs  ;  personal  property  passing 
to  the  administrator,  and  real  to  the  heirs.  The  word 
"  hereditaments  "  thus  becomes  one  of  the  most  comprehen- 
sive terms  in  the  law  to  indicate  real  property  or  landed 
interests.  The  distinction  between  "  hereditaments  "  on 
the  one  hand,  and  ''chattels  "  (as  indicating  personal  prop- 
erty) on  the  other,  is  thus  of  great  practical  importance,  as 
the  two  classes  of  property  are  governed  by  distinct  sets  uf 
rules.  (See  Real  Property.)  Hereditaments  arc  of  two 
kinds — corporeal  and  incorporeal.  The  former  term  is 
used  to  indicate  the  land  itself.  (See  Land.)  Incorpnreal 
hereditaments,  the  subject  of  this  article,  are  intangible, 
and  are  rights  claimed  by  one  person  in  the  land  of  an- 
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other.  The  right  in  legal  phrase  is  ilomiiianl/  that  is,  it 
is  superior  to  tho  claims  of  the  owner  of  the  lanJ  over 
which  it  is  exercised.  The  land  to  which  tho  right  is  at- 
tached is  said  to  bo  ncrvieni.  In  other  words,  the  right  of 
tho  owner  of  it  is  subordinate  to  that  of  the  owner  of  the 
incorporeal  interest.  Tho  Uoinan  lawyers,  regarding  tho 
subject  principally  from  this  point  of  view,  used  the  term 
'•sorvitutcs"  to  indicate  this  class  of  ri;,'hls.  (See  .Servi- 
Tiroiis.)  An  illustration  is  readily  found  in  the  else  of  a 
highway.  A  private  owner  may  own  tho  land  over  which  a 
highway  piis.'cs,  but  his  right  to  make  use  of  it  is  plainly 
Bub^orvient  to  the  power  of  tho  public  to  use  it  for  the  pur- 
poses of  travel,  etc. 

Thero  are  a  number  of  rights  in  England  that  are  deemed 
to  bo  incorporeal  estates  which  have  no  existence  in  this 
country,  such  as  aJciticuciis,  or  a  right  of  presentation  to  a 
church  :  litlics,  a  right  of  an  ecclesiastical  nature  to  take  a 
portion  of  the  profits  of  land  for  tho  use  of  tho  church  (sco 
Tithes)  ;  and  certain  public  offices,  of  which  an  example 
is  tho  office  of  a  sheriff.  Dlijnttiet  or  titles  of  nobility, 
and  aniniiiics,  belong  to  tho  same  class.  In  tho  U.  S.  in- 
corporeal hereditaments  are  divisible  into  three  principal 

classes profita   d  iircmhc,   cuicments,   and    rcn(s.       Priifit 

A  prendre  is'  a  phraso  derived  from  the  Norman-French 
language,  indicating  a  profit  which  consists  in  taking 
som'cthTng  from  the  land  of  anoliier,  such  as  a  riglit  to  take 
fish,  petroleum,  or  minerals.  Rights  of  this  kind  in  the 
English  law  are  sometime?  known  as  '•  rights  of  common." 
Thcso  have  been  divided  into  four  principal  classes — pas- 
ture, piscary,  turbary,  and  estovers.  Tho  first  signifies  a 
right  of  ono"  or  more  "persons  to  pasture  cattle  upon  the  land 
of  another ;  tho  second,  to  take  fi;;h  from  another's  land  ;  the 
third,  to  take  turf,  coal,  or  miner.als ;  and  the  fourth,  to  take 
necessary  wood  or  timber  for  the  purpose  ofrcpairs  of  build- 
ings. These  rights,  so  far  as  they  refer  to  pasturage  or  fish- 
in/ or  renairs  of  buildings,  aro  not  frciiuently  under  consid- 
eration before  tho  courts  of  this  country.  The  right  to  take 
minerals  is  of  great  importance  in  certain  districts.  It  is  not 
uncommon  in  these  localities  to  find  grants  by  tho  owners 
ofland  conferring  upon  grantees  tho  right  to  take  specified 
minerals,  or  to  sink  wells  to  obtain  salt  or  other  substances. 
In  this  class  of  cases  tho  right  is  dominant  in  tho  sense 
already  explained;  and  if  a  grant  of  this  kind  be  unre- 
stricted, the  owner  of  tlie  land  must  submit  to  the  disturb- 
ance of  tho  soil  in  order  to  reach  the  minerals,  and  may, 
perhaps,  be  dobavred  from  all  profitable  use  of  the  land. 
A  distinction  must  be  carefully  taken  between  the  right  to 
mine  and  a  grant  of  tho  minerals.  In  the  latter  case  there 
would  be  two  o-.7ncrship5— one  of  tho  surface  land,  and 
the  other  of  tho  minerals  beneath  it ;  and  it  would  not  ne- 
cessarily follow  that  the  owner  of  the  minerals  could  dis- 
turb tho  surface.  The  subject  may  be  pursued  in  works 
upon  mining;  «■.  y.  Bainbridge  or  Collier. 

An  easement  differs  from  a  ;/royi(  il  prendre  in  the  fact 
that  nothing  is  taken  by  tho  owner  of  the  incorporeal  right 
from  the  land  over  wliioh  it  is  exercised.  This  class  of 
ri"hl3  has  already  been  considered.  (See  Kaskmkvt.)  A 
spl-cial  instance  of  the  application  of  this  branch  of  the  law 
may  be  [o\iaii  in  the  interest  which  tho  ]iublic  may  acquire 
ill  the  land  of  an  individual  by  an  act  termed  "  dedication." 
Tho  meaning  of  this  word  is  the  act  of  giving  up  one's  land 
to  public  use.  as  for  the  purposcsof  a  highway  orpark.  The 
public,  iia  ineh.  cannot  bo  a  grantee,  as  it  is  a  fluctuating 
body  of  persons.  An  easement  is,  however,  aotiuired  over 
the  land  of  the  dedicator  by  the  doctrine  of  estoppel.  (Soo 
EsToiTKL.)  The  theory  of  tho  case  is  that  there  is  a  rep- 
resentation bv  tho  owner  to  tho  public  that  they  may  make 
use  of  his  land  for  a  special  purpose,  and  an  act  done  by 
thcMi  ou  the  faith  of  the  representation.  A  dedication  may 
he  implied  in  cases  (vhcre  the  public  encroach  on  tho  rights 
of  the  owner,  and  he  makes  no  resistance  for  a  considerable 
period  of  time  ;  e.  </.  for  twenty  years.  Under  these  doc- 
trines tho  public  must  take  the  subject-inattor  dedicated 
according  to  the  intent  of  the  owner  as  expressed  by  his 
acts.  Thus,  if  he  should  dedicate  land  for  a  highway  in 
which  there  is  an  ojien  pit  ho  would  bo  under  no  obligation 
to  fill  it  up  or  make  tho  place  convenient  for  travel. 
The  owner  after  dedication  may  still  uso  tho  land  in 
nnv  wav  not  inconsistent  with  his  action  towards  the 
public,  and  must  be  reganlcil  in  all  respects  as  owner,  ex- 
ce|it  so  far  as  tho  |)ublio  have  claims  upon  him  by  virtue 
of  the  dedication.  (Tho  subject  of  easements  may  bo  fur- 
ther studied  in  Wasiibiux  On  Euicinenlii,  and  in  tlALB  on 
the  same.) 

The  thinl  class  of  incorporeal  hereditaments  is  that  of 
rents.  By  a  rent  is  meant  the  right  which  one  (lerson  pos- 
sesses to  call  upon  another  to  pay  him  periodically  a  sum 
of  money  or  a  thing  as  a  return  for  the  u«e  of  land.  It 
differs  from  a  pnifil  i>  prendre  in  the  fact  that  while  this  is 
a  part  of  the  land  itself.a  rent  is  noj.arl  of  the  land,  but  is 
Borao  now  and  indopcndont  thing.  Clho  details  of  this  sub- 


ject will  bo  stated  under  Best.    Seo  also  Gilbert   On 
Uenti,  and  LtiMLEY.) 

There  is  an  important  class  of  incorporeal  rights  termed 
franchises  (sco  Fkaxchise),  which  cannot  be  strictly  ranged 
under  either  of  the  three  principal  classes  of  hereditaments 
already  considered.  A  franchise  is  an  exclusive  privilege 
vested  by  law  in  individuals  or  corporate  bodies.  It  is 
sometimes  a.  pru/tt  d  prendre,  as  an  exclusive  right  to  fish 
in  public  waters"  or  to  hunt  on  public  grounds,  .\gain,  it 
may  impose  on  tho  land  of  another  an  easement.  Thus,  an 
exclusive  right  to  maintain  a  bridge  or  ferry  within  certain 
limits  over  a  stream  would  impose  a  negative  easement 
upon  owners  of  lands  within  the  prescribed  limits  not  to 
use  or  permit  their  lands  to  be  used  so  as  to  establish  an 
interfering  ferry  or  bridge.  Accordingly,  it  is  more  con- 
venient to  consider  franchises  separately  from  other  incor- 
poreal rights,  from  the  point  of  view  that  they  are  grants 
of  the  sovereign  power  c<mferring  privileges  and  im]iosing 
obligations,  and  aro  in  the  nature  of  a  contract  between 
the  stale  and  the  grantees,  and  liable  to  be  resumed  by  the 
state,  through  judicial  action,  when  improperly  exorcised 
or  atiuscd. 

When  an  incorporeal  right  is  enjoyed  in  connection  with 
the  ownei-.4iip  of  an  estate,  it  in  general  follows  the  own- 
ership as  that  passes  from  ono  to  another.  A  sale  transfers 
it  to  a  purchaser.  An  example  is  a  right  of  way  over  tho 
land  of  another  as  incidental  to  tho  ownership  of  adjoin- 
ing land.  Ou  the  other  liaud,  tho  right  may  bo  a  niero 
personal  privilege,  h.aving  no  connection  with  tho  owner- 
ship of  land,  when  it  would  bo  termed  a  right  "in  gross." 

T.  W.  Dwicnt. 
Hered'itary  Charactcris'ticSo  The  laws  which 
govern  tUo  transmission  of  hereditary  chavactcrislies  aro 
generally  unknown,  but  tho  number  and  diversity  of  in- 
heritable deviations  of  structure  and  peiuliarities  of  tem- 
perament are  endless.  Every  breeder  of  cattle  is  satisfied 
that  tho  vigor,  fleetness,  and  other  qualities  of  the  dam  and 
sire  are  hereditary:  theoretical  writers  alone  have  doubted 
the  fact.  Darwin  considers  that  the  correct  way  of  view- 
in"  the  subject  is  to  look  attheinheritanccof  every  charac- 
ter whatever  as  the  rule,  and  iion-inberitancc  as  the  anomaly. 
No  one,  however,  can  explain  why  the  same  peculiarity  in 
ditl'erent  persons  is  sometimes  inherited  and  sometimes  not. 
Scientists  have  not  explained  how  it  is  that  a  man  may  pos- 
sess characteristics  which  have  been  oiiserved  in  his  grand- 
father or  great-granilmother,  aud  have  not  ap|iearcd  in  his 
own  parents.  Equally  inscrutable  too  is  the  fuel  of  tho 
transmission  of  a  characteristic  from  one  sex  to  both  sexes, 
or  to  one  sex  alone,  generally  the  like  sex.  Darwin  is  of  opin- 
ion that  at  whatever  period  of  life  a  peculiarity  first  appears, 
it  tends  to  reappear  in  the  offspring  at  a  corresponding  age, 
though  sometimes  earlier.  .A.U  instance  in  point  is  in  the 
writer's  knowledge.  A  lady  in  her  youth  observed  one  of 
her  toes  to  bo  growing  in  a  slanting  direction.  In  her 
daughter  the  same  peculiarity  was  observable  in  early 
yinilh,  and  two  granddaughters  are  at  present  developing 
"the  same  feature.  Another  circumstance  related  by  Mr. 
Gabon  is  equallv  interesting.  A  gentleman  of  position 
was  found  by  his'wifc  to  be  in  tho  habit,  when  lying  on  his 
back  fast  asleep  in  bed,  of  raising  his  right  arm  and  drop, 
ping  it  suddenly  with  a  jerk,  so  that  the  wrist  fell  heavily 
on  The  bridge  of  his  nose.  The  nose  was  prominent,  and 
suffered,  as  at  times  the  trick  was  continued  for  an  hour  or 
more.  It  was  not  of  nightly  occurrence,  but  took  place 
occasionallv,  and  wo  arc  assured  was  independent  of  any 
ascertained"  cause.  .«ome  years  after  this  genileman's  death 
his  son  niarrie.l  a  lady  who  observeil  the  s.ime  peeuliarily 
in  her  husliand.  The  blows  were  dealt  with  the  right  hand, 
were  intermittent,  and  sometimes  lusted  during  a  greater 
portion  of  the  night.  They  .lid  not  occur  when  the  sufferer 
was  half  asleep,  dozing  in  an  armchair  for  iiislanee;  only 
when  ho  was  fast  asleep.  One  of  his  children,  a  girl,  has 
also  inherited  the  trick.  In  her  case  the  right  arm  is  raised, 
and  the  palm  of  lli'e  half-closed  hand,  not  the  wrist,  drops 
over  and  down  the  nose,  striking  it  rather  rapidly.  Tho 
trick  is  intermittent  ;  sometimes  it  will  not  occur  for  peri- 
ods of  sonic  months,  at  other  limes  it  lakes  place  incessantly. 
The  value  of  the  above  anecdote  consists  in  the  fact  that 
the  hereditarv  eharaetcristie  cannot  but  be  natural;  as  it 
oeeurs  onlv  during  Bound  sleep,  il  cannot  be  due  to  imita- 
tion. Tendency  to  blush  is  likewise  inherited.  Dr.  Hurge«s 
has  treated  this  especial  fealiiro  in  ileluil  in  his  work  on  the 
/'/ip/«M./«'/v  "/"  lllinliin'i.  lie  gives  a  case  of  a  family  eon- 
sisiing  of  a  lather,  mother,  and  ten  chiblren,  all  of  whom 
blushed  painfullv.  Separation  from  one  niiolhrr  by  Irovel 
was  Irieil  without  success,  lilush  they  all  did  unlil  Iho 
end  of  their  dnvs.  Sir  .1.  i'agel  relates  Ibnl  when  oneo  ex- 
amining the  spine  of  a  girl  he  was  struck  with  the  peculi- 
nrily  of  her  manner  of  blushing.  A  splash  of  red  ii|>prared 
first"  on  one  cheek,  Bn.l  then  other  splashes  scattered  over 
tho  faoo  and  nook.    Tho  surgoon  inquired  of  tho  mother 
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whether  the  daughter  always  blushed  iu  the  same  manner, 
antl  the  former,  whilst  assuring  him  of  the  fact,  blushed  in 
the  same  peculiar  way  herself. 

With  respect  to  animals,  it  has  been  ascertained  that 
there  is  a  prepotency  in  transmitting  likuness  runnini?  more 
strongly  in  one  sex  than  the  other.  This  rule  aj)plies  lu 
cases  when  one  species  is  crossed  with  another,  and  when 
r)ne  variety  is  crossed  with  another  variety.  Darwin  main- 
tains that  the  ass  has  a  prepotent  power  over  the  horse,,  so 
that  hdth  the  mule  and  the  hinny  more  resemble  the  ass 
than  the  horse,  but  that  the  prepotency  runs  more  strongly 
in  the  male  as>  than  in  the  female;  so  that  the  mule;  which 
is  the  oflfspring  of  the  male  ass  and  mare,  is  more  like  an 
ass  than  is  the  hinny,  which  is  the  offspring  of  the  female 
ass  and  stallion.  [Origin  of  Species.)  In  like  manner  the 
offspring  of  a  union  of  persons  of  the  black  and  white 
human  races  is  of  an  intermediate  tint,  but  the  color  of  the 
father  usually  predominates  over  that  of  the  mother.  Dr. 
Prosper  Lucas,  the  author  of  two  volumes  on  the  subject 
{L'hcredite  Xatnreile),  arrives  almost  at  the  same  conclu- 
sion as  does  Mr.  Darwin. 

There  are  numerous  instances  on  record  of  the  strange 
and  undoubted  transmission  of  peculiarities.  Lambert, 
"  the  porcupine  man,"  whose  skin  was  covered  with  warts 
which  were  moulted  periodically,  had  all  his  six  children 
and  two  grandsons  similarly  affected ;  whilst  faces  and 
bodies  covered  with  long  hair  and  deficient  teeth  were  ob- 
servable in  three  generations  of  a  Siamese  family.  Dr. 
Hudgkin  tells  of  aa  English  family  in  which  for  manygen- 
eratious  certain  members  possessed  a  single  lock  of  a  color 
different  from  the  rest  of  the  hair.  Mr.  Darwin  knew  an 
Irish  gentleman  who  had  a  small  white  lock  in  the  midst 
of  black  hair — a  peculiarity  evidently  inherited,  for  his 
grandmother  had  a  similar  lock  on  the  same  side  of  the 
head,  and  his  mother  one  on  the  opposite.  Another  re- 
markable case  came  under  Mr.  Darwin's  own  observation. 
"A  boy  had  the  singular  habit  when  pleased,"  he  writes, 
"of  rapidly  moving  his  fingers  parallel  to  each  other,  and 
when  much  excited  of  raising  both  hands,  with  the  fingers 
still  moving,  to  the  sides  of  the  face  on  a  level  with  the 
eyes;  this  boy,  when  almost  an  old  man,  could  still  hardly 
resist  this  trick  when  much  pleased,  but  from  its  absurdity 
concealed  it.  Ho  had  eight  children.  Of  these,  a  girl  when 
pleased,  at  the  age  of  four  and  a  half  years  moved  her 
fingers  in  exactly  the  same  way,  and,  what  is  still  odder, 
when  much  excited  she  raised  both  her  hands,  with  her 
fingers  still  moving,  to  the  sides  of  her  face  in  exactly  the 
same  manner  as  her  father  had  done,  and  sometimes  even 
still  continued  to  do  when  alone.  I  never  heard  of  any 
one  excepting  this  one  man  and  his  little  daughter  who  had 
this  strange  habit;  and  certainly  imitation  was  in  this  in- 
stance out  of  the  question."  (  Variation  of  Atn'iuah  and 
Plants  under  Domestication.)  Anderson,  in  his  Jiccreationa 
in  Aijrivitftnre  and  Xat.  Hist.,  states  that  a  rabbit  gave  birth 
to  a  young  one  having  but  one  ear,  and  that  from  this  ani- 
mal a  breed  was  formed  which  produced  one-eared  off- 
spring. Also  a  bitch  with  three  legs  has  been  known  to 
produce  puppies  with  the  same  deficiency.  According  to 
llofacker  (  Veher  die  Eijcn^rha/tcn),  a  one-horucd  stag  was 
seen  in  1781  in  a  German  forest;  in  1T8S  two,  and  subse- 
quently from  year  to  year  many  more  were  seen  carrying 
one  horn  on  the  right  side  of  the  head.  Lord  Brougham 
once  found  some  of  his  grandfather's  handwriting  exactly 
similar  to  his  own,  which  was  itself  peculiar,  llis  grand- 
father had  died  before  he  was  born,  and  his  father's  hand- 
writing was  widely  different,  Blumenbach  declares  that 
parents,  either  human  or  brute,  that  have  suffered  amputa- 
tion or  mutilation,  often  transmit  the  injuries  to  their  off- 
spring;  that  a  bitch  with  a  ci'opped  tail  will  frequently 
produce  puppies  with  cropped  tails.  Considerable  doubt 
is  felt  whether  the  theory  be  correct ;  Darwin  is  not  certain. 
Smallpox  marks  are  not  inherited,  neither  are  Chinese 
children  born  with  feet  compressed  and  stunted,  Jewish 
medical  men  aver  that  circumcision  which  has  been  prac- 
tised for  ages  has  produced  no  inherited  effect  (Dancin); 
and  on  the  other  hand  Blumenbach  asserts  that  in  Ger- 
many Jews  have  been  born  in  a  state  rendering  circum- 
cision difficult,  to  whom  the  term  "  born  circumcised"  has 
been  applied.  Dr.  Prosper  Lucas  holds  to  Blumenbacb's 
views,  and  gives  a  list  of  inherited  injuries,  of  which  that 
of  a  cow  losing  a  horn  from  an  accident  and  producing 
three  calves  hornless  on  the  same  side  of  the  head,  may  be 
taken  as  an  example.  Blumenbach  relates  how  a  man  suf- 
fered mutilation  of  one  of  his  little  fingers,  causing  the 
member  to  grow  crooked,  and  how  each  of  his  sons  had  the 
same  finger  on  the  same  hand  crooked  also. 

It  was  for  a  long  time  doubted  whether  genius  and  talent 
were  hereditary  even  where  both  parents  were  endowed. 
An  admiralile  work  by  ^Ir.  F.  Galton  ( Heredif'iri/  Genius, 
London,  18(50)  has,  however,  settled  the  question.  The 
writer  desires  to  prove  that,  as  it  is  easy  by  careful  selec- 


tion to  obtain  a  remarkable  breed  of  horses  or  dogs,  it 
would  be  equally  practicable  to  produce  a  highly-gifted 
race  of  men  by  judicious  marriages  during  several  consec- 
utive generations:  that,  in  fact,  a  man's  natural  abilities 
are  derived  by  inheritance  under  the  same  limitations  as 
are  the  form  and  features  of  the  whole  organic  world.  To 
prove  the  case  the  author  discusses  the  relationships  of  a 
large  body  of  eminent  men,  taking  reputation  to  be  the 
test  of  eminence.  He  reviews  the  judges  of  England  from 
16G0  to  1868,  the  statesmen  of  the  time  of  George  III., 
and  the  prime  ministers  during  the  last  100  years.  Subse- 
quently, after  discussing  the  relationships  of  illustrious 
commanders,  men  of  letters  and  science,  poets,  painters, 
musicians,  divines,  scholars,  oarsmen,  and  wrestlers,  he 
arrives  at  his  results.  In  the  300  families  under  dis^nission 
nearly  1000  are  eminent  and  415  illustrious.  The  general 
result  is  that  one-half  of  the  illustrious  men  have  one  or 
more  eminent  relations.  For  instance,  in  the  case  of  lord 
chancellors  the  proportion  is  24  in  30  ;  statesmen  of  (teorge 
III,,  33  in  53;  premiers,  S  in  16;  commanders,  32  in  59  ; 
literary  men,  37  in  56;  scientific  men,  C^o  in  83;  poets,  40 
in  100;  musicians,  26  in  100;  painters,  IS  iu  42;  divines, 
33  in  196;  scholars,  14  in  36.  These  proportions  reduced 
to  decimals  are  .8,  ,6  and  ,5,  ,5,  ,7,  .8,  .4,  .2.  .4,  giving  a 
general  average  of  .5.  or  one-half.     [Hercd.  Gentiut,  p.  322.) 

The  same  writer  has  satisfactorily  shown  also  that  tend- 
ency to  sterility  is  inherited.  It  is  a  fact  that  a  large  pro- 
portion of  new  English  peerages  are  constantly  dying  out, 
and  the  ascertained  reason  is  that  many  frei^h-created  peers 
or  their  sons  marry  heiresses.  It  cac  be  argued  that  a 
woman  who  has  no  brothers  or  sisters  is  more  likely  to  be 
sterile  th,an  one  who  possesses  several,  whilst  the  reasons 
for  marriages  between  the  eldest  sons  of  new  peers  and 
heiresses  are  many  and  intelligible.  Such  marriages  are 
usually  unprolific.  Mr.  Galton  draws  a  long  list  ot  judges 
who  obtained  peerages,  and  arrives  at  the  conclusion — 1st, 
That  out  of  the  thirty-one  peerages  there  were  no  less  than 
seventeen  in  which  the  hereditary  influence  ot  un  heiress 
or  co-hcircss  affected  the  first  or  second  generatiim  ;  that 
this  influence  was  sensibly  an  agent  in  producing  sterility 
in  sixteen  out  of  the  seventeen  peerages,  and  the  influence 
was  sometimes  shown  in  two,  three,  or  more  case?  in  one 
peerage.  2d.  That  the  direct  male  line  of  no  less  than 
eight  peerages  was  actually  extinguished  through  the  in- 
fluence of  the  heiresses,  and  that  six  others  had  very  nar- 
row escapes  from  extinction,  owing  (o  the  same  cause. 
One  case  alone,  that  of  Lord  Kenyon,  is  known  where  the 
influence  of  the  heiress  was  not  felt.  3d,  Out  of  the  twelve 
]>ecrages  that  have  failed  in  the  direct  male  line,  no  less 
than  eight  failures  arc  accounted  for  by  heiress-marriages. 
(Hcred.  (I'en.,  p.  135.)  Further  research  shows  the  follow- 
ing results  from  a  list  of  marriages  of  certain  peers  after 
comparison  with  the  numbers  of  the  children  when  the 
mother  was  an  heiress  with  those  when  she  was  not :  One 
hundred  who  are  heiresses  have  20S  sons  and  206  daughters; 
1 00  who  are  not  heiresses  have  336  sons  and  284  daughters. 
(/6(V/.,  p.  139.) 

That  certain  diseases  are  inherited  is  beyond  all  doubt. 
Insanity,  gout,  syphilis,  consumption,  scrofula,  and  kin- 
dred maladies  have  been  long  regarded  as  hereditary.  Sir 
Henry  Holland  says:  "The  hereditary  tendency  to  disease, 
regarding  the  subject  in  its  most  general  light,  shows  itself 
either  in  the  abnormal  conformation  of  particular  organs 
ortcxturcs,  or  in  the  presence  and  transmission  from  parent 
to  offspring  of  certain  morbid  products,  either  alfogethcr 
new  or  vitiated  in  kind  or  faulty  by  excess."  Whether, 
however,  these  products  be  referable,  as  effects,  to  varia- 
tions in  some  part  of  the  organic  structure,  whether,  in 
fact,  the  solids  of  the  body  alone,  or  the  animal  fluids  and 
the  bluod  also,  carry  on  the  peculiarities  through,  genera- 
tions, is  a  question  not  to  be  satisfactorily  answered  at 
present.  The  physician  whose  words  arc  quoted  above  re- 
lates many  personal  experiences  of  hereditary  disease. 
Ho  knew  a  family  in  which  the  father  and  two  children 
were  unable  to  distinguish  red  as  a  color;  he  has  seen 
squinting  occur  in  five  children  when  both  father  and 
mother  were  similarly  aflQicted,  In  another  family,  where 
the  father  possessed  an  elongation  of  the  upper  eyelid,  seven 
children  were  born  with  the  same  malformation,  whilst  two 
or  three  did  not  inherit  it.  Dr.  Jackson  of  Boston,  Mass., 
discovered  that  emphysema  of  the  lungs  depends  for  the 
most  part  on  hereditary  influence,  independently  of  any 
disposition  to  tubercular  pulmonary  disease.  The  frequency 
of  certain  maladies  in  particular  dii^triets  is  illustrative 
also  of  a  tendency  to  the  inheritance  of  disease.  The 
goitre,  for  instance,  stone  in  the  bladder,  and  plica  polonica 
are  known  to  infest  certain  localities  where  there  is  no 
ol)vious  peculiarity  of  air,  water,  or  food  as  a  possible 
cause.  Holland  (Mpdira!  Xotcs)  writes  that  when  in  Ice- 
land in  ISIO  he  had  the  o])porlunily  of  collecting  some 
facts  as  to  the  singular  frequency  of  the  disease    lyisvius 
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uaacetuium  in  the  Vestinann  Isles  on  the  southern  coast  of 
this  island.  On  these  desolate  rocks,  the  ]>opuhit)on  of 
which  docs  not  exceed  H>1)  souls,  he  found  that  ia  u  period 
of  twcnty-fivo  years  Isti  inCunts  perished  of  this  disorder 
under  tho  n^c  of  twenty-one  days,  of  which  161  died  hc- 
twcou  the  fourth  and  tenth  days  after  hirth  ;  To  on  the  eighth 
day.  Thouf^li  tho  condition  of  life  o!"  the  jieuple  is  desti- 
tute— lish  and  e.^i^s  of  sea-birds  are  their  only  nutriment — 
yet  it  is  not  so  clifferent  from  that  of  (ho  Icelanders  of  tho 
uiainhinJ  as  to  explain  the  frequency  of  the  ilisorder  among 
thoiu.  Sir  II.  Holland  was  of  opinion  that  bome  constitu- 
tional and  hereditary  causes  were  eonecrned.  In  scrofulous 
temperaments  it  is  well  known  that  tliere  is  a  marked  di- 
versity iu  tho  forms  of  the  disease  and  the  parls  of  tho 
body  it  alflicts,  yet  tliere  is  a  strong  tendency  to  tho  same 
form  in  tho  same  hraueh  of  a  family  affected.  In  some 
cases  it  results  in  partial  or  complete  blindness;  in  others 
the  joints  are  affected;  iu  many  cases  pulmonary  consump- 
tion sets  in. 

Disorders  of  the  brain  and  tho  nervous  system  are  gen- 
erally hereditary,  insanity  being  conspicuous  as  an  inher- 
itC'l  taint.  Whence  IloHand  is  of  opinion  that  some  devi- 
ation of  physical  structure,  obvious  or  not,  is  tho  cause  of 
mental  aberration — that  part  of  the  fabric  c)f  tiie  brain,  too 
minute  for  even  subtle  research  to  follow,  is  concerned  in 
the  transmission.  IIeadat;hesand  neuralgia  otfor  constant 
evidence  to  medical  men  of  the  transmission  of  these  dis- 
orders, although  in  nervous  diseases  like  results  are  occa- 
sionally due  to  imitation.  A  noteworthy  point  in  tho  con- 
sideration of  the  subject  is  the  disposition  of  individuals 
of  the  same  family  to  be  similarly  attacked  by  given  mala- 
dies, and  to  suffer  from  the  same  after-effects,  as  in  hoop- 
ing cough,  measles,  and  other  infantile  maladios.  From 
which  parent  a  predisposition  to  disease  is  more  frequently 
dcriveii  is  still  an  open  question.  Dr.  Nasse  of  Bonn  con- 
siders that  in  some  cases  the  mother  is  answerable,  whilst 
Sir  li.  Holland  opines  that  the  matter  merges  in  the  more 
general  one  of  tho  transmission  of  pliysieal  resemblance 
from  parent  to  child,  and  that  diseases  must  be  considered 
a'!  derived  equally  through  the  two  se.\es.  { Principles  of 
Human  Phifiin/nt/i/.  Caui'KNTKR,  London;  Medical  Notes 
and  HejleHious,  Holland,  London.) 

We  have  .stated  above  that  Mr.  Darwin  has  dechired  the 
transmission  of  ciiaractcristics  to  bo  tho  rule,  not  the  ex- 
ception. The  following  are  in  his  opinion  checks  to  inher- 
itance: "  First,  circumstances  hostile  to  the  particular  cha- 
racter in  question;  secondly,  conditions  of  life  iueessantly 
inducing  fresh  variability;  and,  lastly,  tho  crossing  of  dis- 
tinct varieties  during  some  previous  generation,  together 
with  reversion  <jr  atavism — that  is,  tho  tendency  in  the 
child  tu  resemble  its  grand-parents  or  more  remote  ances- 
tors, instead  of  its  immediate  parents."  (  Variutiun  of 
Animiiln  and  PIiivIh  under  I)innentieatit>n.)     W.  J.  DixoN. 

Hereditary  Priviloges,  See  Phivilkges,  by  Phes. 
T.  I).  WuoLsi:v,  8.  T.  !>..  LL.D. 

IliT'eibrd,  city  of  England,  tho  capital  of  the  county 
of  Il-n-ford,  on  tho  Wye.  It  is  the  see  of  an  Anglican 
bishop;  has  a  noble  eathe<lral  conunenced  in  107'J,  some 
manufictures  of  gloves  and  ilannels,  and  a  large  cattle-fair. 

Pop.  i.j,.^s;.. 

lirreford,  post-tp.  of  Berks  co.,  Pa.     Pop.  1260. 

lIcT'efordshire,  county  of  Kngland.  situnteil  between 
South  Wales  and  tho  counties  of  Worcester  and  (lloucester. 
It  contains  o.'M,82.'i  acres  of  land,  eonsisting  of  a  heavy  red 
loam,  iind  has  an  undulating  surface,  which  towards  the 
W.  rJMcs  into  the  III;t.-k  Mountains,  and  towards  the  K.  into 
Malvern  Hills.  Wheat,  barley,  oak-bark,  and  apples  aro 
tile  principal  products;  20.1100  hogsheads  of  cider  of  supe- 
rior quality  are  made  annually.  Hercford-shiro  belonged 
to  tlie  old  provineo  of  Mereia,  and  is  rich  in  interesting 
ruins  frrirn  the  times  (if  th(f  Saxons.  Tho  county  is  famous 
for  its  fine  breed  of  eatlle.      Pop.  I2.'l,0a9. 

Ileren'cia,  town  of  Spain,  in  tho  province  of  Ciudad 
Real.      It  is  a  handsome  town.      Pop.  7^*17. 

Ilcr'csy  [aipfo-tf,  fromaIp«ui,  "to  lake,""  taking"  (as  of  a 
city)),  choice,  preference,  elioseu  way  of  life,  of  belief,  doc- 
trine, or  teaching;  a  sect,  school,  party  in  philosophy,  medi- 
cine, literature,  or  religion;  tho  doctrine  of  sucn  a  party; 
hence  disoonl,  separation,  fuel  inn  as  the  result  of  such  views. 
In  the  New  Testament  /iiilmiiM  meiuis  seet  and  faction.  Tho 
hftirrlikos  (Tit.  iii.  10)  Ih  a  iomeiiter  of  divinions,  whether 
by  false  doctrines  or  factious  practices.  Nearly  nil  tho 
languages  of  Christian  nations  have  terms  derived  from  tho 
Greek  hitirenin.  In  its  later  sense,  heresy  involves  an  itica 
unknown  to  the  cinssio  religions.  In  thl«  now  nniversivlly 
prevalent  nense,  heresy  is  a  dootrino  in  eondict  with  import- 
ant truth.  In  the  Church  it  is  a  doctrine  perversely  held  by 
nominal  Christians  in  confliet  with  an  AitTMLR  op  Faith 
(which  see).     Jilackutone  :  *'  Herosy  oonaists  not  in  a  total 


I  denial  of  Christianity,  but  of  some  of  its  essential  doctrlnca, 
publicly  and  obstinately  avowed."  (  6'omm.  iv.4.)  Carpzov, 
the  jurist  :  *'  A  pertinacious  error  in  articles  of  faith."  Sir 
Afttttht  ic  J/alr  :  **An  opinion  concerning  divine  things  de- 
!  vised  by  the  human  mind,  publicly  taught,  and  pertiua- 
j  oiously  defended."  JUfjcr :  *'  In  its  broader  sense,  every 
j  doctrine  which  indeed  on  one  side  still  retains  the  Christian 
religious  eharacter,  but  on  the  other  embraces  elements 
j  which  logically  carried  out  destroy  the  princiiile  of  Chris- 
!  tianity  and  its  absolute  force."  (lierzoijt.Ii.  L.,  v.  -15:J.) 
As  the  term  is  relative,  all  enumerations  of  heresies  are 
relative.  That  is  considered  heresy  on  one  standard  which 
is  accepted  as  sound  belief  on  another.  Heresy  may  be  the 
opinion  of  individuals  unorganized,  or  it  may  be  the  doc- 
trinal basis  of  hcrcficul  sectfi.  S«ch  were  the  (Jnostics  and 
Maniciikans  (which  see).  That  is  heresy  by  the  general 
judgment  of  the  great  body  of  tho  Christian  world  which 
is  in  conflict  with  the  three  genera!  Creeds.  (Sec  Cheed.) 
The  Koman  Catholic  Church  and  Greek  Church  consider 
as  heresy  all  doctrines  conflieting  with  the  general  Creeds 
and  their  own  confessional  standards.  lUlijcrH :  '*  Heresy 
is  a  dogma  or  system  claiming  to  be  Christian,  in  opposi- 
tion to  tho  definitively  expressed,  universal  faith  of  the 
Catholic  Church."  (Atrhharh's  A*.  />.,  iii.  172.)  Among 
evangelical  Protestants  the  term  heresy  was  most  com- 
monly ai)plicd  to  doctrines  in  conflict  with  the  general 
Creeds.  IJut  at  the  beginning,  almost  universally,  and 
still  to  some  extent,  the  word  is  used  to  mark  all  doctrines 
in  conflict  with  Findamentals  (which  sec),  as  defined  in 
the  confessions  of  particular  Protestant  bodies.  A  heretic 
is  a  fundamental  errorist.  The  term  is  less  and  less  used. 
From  fixing  odium,  it  has,  by  reaction  produced  by  its 
abu.sc,  become  odious.  Men  dislike  tlic  term,  and  have  be- 
come careless  about  the  thing.  Heresy  is  allied  to  IIkter- 
onuxv  (which  see),  but  is  a  narrower  and  harsher  term. 
Ineidelity  (which  see)  rejects,  and  Sketticlsm  (which  see) 
doubts  revealed  truth.  Schism  or  Sectatiiaxism  (which 
see)  rends  the  Church  on  questions  which  really  belong  to 
her  liberty.  Heresy  corrupts  what  it  professes  to  accept. 
Sihismatists  separate  from  the  Churcli.  and  heretics  are 
cast  out  of  it.  Error,  simple,  may  be  no  more  than  a  mis- 
take of  tho  intellect ;  heresy  involves  a  voluntary  and  per- 
sistent perversion  of  the  truth;  blasphemy  is  re]»roachful 
language  against  God  or  divine  things.  O'trhard :  "Four 
things  are  necessary  to  constitute  heresy:  (1)  error  in  tho 
understanding;  (2)  in  conflict  wilh  the  faith,  for  not  every 
error  is  heresy;  (.*i)  conjoined  with  pertinacity  in  the  will  ; 
(4)  membership  in  the  Christian  Church  by  hnptisin." 
{Li>ei  {('nt(a),  xi.  2.'J1.)  The  heresies  of  an  age  aro  usually 
the  shadows  of  its  characteristic  truths.  The  entire  body 
of  opinions  seem  to  neecl  shaking  to  bring  truth  to  the  top. 
When  the  human  mind  is  attempting  to  settle  in  some 
finality  of  decision,  all  the  theories  which  can  test  that  de- 
cision or  help  to  make  it  up  become  jirominent.  When 
God  was  manifest  in  the  flesh  the  crisis  of  denion-jiower 
was  also  manifest  in  the  flesh.  The  ultimata  of  orlbodoxy 
and  the  counter-assei'tions  of  heterodoxy  came  to  ripeness 
together.  We  have  in  the  same  ago  Arius  and  Athauasius, 
Pehigius  and  Augustine. 

Tho  infirmities  of  the  human  mind  and  character,  the 
vast  and  profound  problems  iinolvi'd  in  religion,  the  ob- 
scurities of  the  language  interpreted  ami  of  the  language 
interpreting,  the  extravagant  development  of  isolated  parts 
of  a  truth,  llio  tardiness  of  pace  on  the  part  of  gome  who 
remain  behind  in  a  jiosition  once  general,  but  afterwards 
abandoned  (such  was  Momamsm,  which  see),  the  influ- 
ences of  education,  of  special  mental  types,  of  speculativo 
anil  practical  systems,  tho  passions  of  men,  the  love  of 
novelty,  and  the  over)>earing  of  a  blind  conservatism,  and 
many  of  the  best  ])rinciples  of  our  nature,  mistaken,  dis- 
torted, or  perverted,  are  among  tho  causes  of  heresies. 
Many  heresies  an;  mere  blunders  of  phraseology,  and  tho 
wars  in  them  have  lieen  wars  of  words. 

Tho  trcntment  of  heresy  in  the  Church  has  been  very 
varied.  In  the  early  Church,  not  merely  from  tlio  neces- 
sity of  her  eoiidilion,  but  fr<im  principle,  the  nn-ans  of 
correcting  it  were  purely  nmral.  Not  until  admonilion, 
rejjroof,  and  instruct  inn  were  exhansled  did  theClnneh  re- 
sort to  excommunication  and  niiiithema.  The  early  Church 
wiiH  averse  to  capital  punish  men!  in  general.  In  uu'us 
(t  202)  ami  Tertullian  (T  before  240)  were  among  tho  ear- 
liest authors  of  trcutihen  against  heresies.  Novatiamsm 
(which  see)  WHS  punished  by  depoMJtion  (2ol).  With  the 
oonjunetitm  of  ('huroh  and  State  hereby  cttino  to  be  re- 
garded as  also  a  civil  offence,  in  tho  nature  of  a  diuiblo 
treason,  nnil  was  punif<I)rd  by  tho  niri'.;istraey  with  forfeil- 
nre  of  i)fllcu  and  iligniti^-s,  cirprivation  of  tin*  right  of  lie- 
qnealhing  ami  receiving  bequpolfi,  with  con  fif  eat  Ion  of 
priipcrly,  »nrl  death.  The  fir^l  hintnnco  nf  the  infllelinn  of 
di-alh  nn  heretics  wii»  tho  behendlng  of  i'rifclllinn  and  two 
of  his  adheroDt«  (:i8&).     It  woa  brought  about  by  Homo  of 
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the  Spanish  bishops,  but  was  offensive  to  the  larger  part 
of  the  Church,  and  was  protested  against,  among  others,  by 
Pope  Siricius  (3S4-o'jy).  though  he  had  been  specially 
active  in  repressing  Priscilliauism.  From  the  twelfth  and 
thirteenth  centuries  the  treatment  of  htresj  was  one  of 
general  persecution,  leading  to  bloody  wars.  Courts  for 
the  trial  of  heresy  were  established  throughout  AVestern 
Cliristendom,  with  a  budy  oi  juihjca  of  heresy,  presided 
over  by  mnstcra  of  heresy.  These  courts  formed  the  Inqui- 
sition' (which  see).  Tlicy  made  decisions  involving  the 
property,  freedom,  and  life  of  all  who  were  charged  with 
deviation  from  the  faith  of  the  Roman  Catholic  Church. 
The  first  gri-at  official  voucher  for  an  important  change 
from  this  state  of  things  was  the  Peat-e  of  Westphalia 
(164>),  a,;cordingto  which  the  three  Confessions,  the  Roman 
Catholic,  the  Lutheran,  and  the  Reformed,  were  aeknow- 
leJgcd  as  in  all  civil  respects  non-heretical.  The  pope 
is^uotl  a  bull  declaring  the  provisions  of  the  instrument  of 
this  peace  null  and  void.  In  Rome,  on  Thursday  of  Iluly 
Week,  there  was  until  Clument  XIV.  (1709-74)  a  public 
reading  of  the  bull  In  Ca;N'\  Domini  (which  see),  in  which 
ih^TG  is  an  enumeration  and  anathematizing  of  heresies.  A 
similar  document  is  read  in  the  Greek  Church  by  the  patri- 
arch of  Constantinople  on  Quadragesima  (hence  called  Or- 
tholox)  Sunday.  In  the  Church  of  England  the  third 
collect  for  Goad  Friday  embraces  a  prayer  for  all  heretics. 

In  the  earlier  Reformed  views  of  the  treatment  of  heresy 
there  was  a  concurrence  in  general  with  the  principle  that 
it  should  be  dealt  with  by  the  civil  magistracy.  Calvin 
(loo  I)  and  Beza  v.'roto  in  defence  of  the  right  and  duty  of 
putting  heretics  to  death,  and  this  was  almost  unchallenged 
among  the  earlier  Calvinistic  divines.  It  is  tho  influence  of 
assi'ciation  with  this  style  of  thought  which  accounts  for 
the  fact  that  Melanehthon,  contrary  to  his  gentle  spirit 
and  the  judgment  of  all  tho  German  divines,  concurred  iu 
the  righteousness  of  the  execution  of  Serveti's  (which 
see).  Luther  opposed  the  use  of  coercion  in  removing 
heresy,  and  Castellio  quotes  him  and  Brcniius  in  his  reply 
to  Calvin  (1054).  The  Augsburg  Coufessiuu  expressly  de- 
nies the  right  of  civil  government  over  questions  of  heresy. 
(Abus.  art.  vii.  6.)  Tbe  preface  to  the  Rook  of  Concord 
makes  a  solemn  protest  against  the  persecution  of  the 
HuGL'ENOTS  (which  see).  The  Lutheran  Church  stood 
almosi  alone  for  a  time  in  denying  that  hsresy  should  be 
punished  with  death.  (See  Krauth's  V msercatice  Re/nr- 
mutioti,  i:iS-I47.)  In  England,  under  tha  statute  "  De 
ha-retico  comburendo  "  (1401).  many  of  Wielifs  followers 
were  burned  to  death.  Under  Henry  VIII.  offences  against 
the  see  of  Rome  ceased  to  be  heresy,  but  (1j;;1))  the  Six 
Articles,  all  of  them  asserting  distinctive  ])arts  of  the  Roman 
Catholic  doctrine,  were  set  forth,  and  the  penalty  of  death 
attached  to  the  rejection  of  any  of  them.  (See  Brougha.v's 
Political  Philonofihy,  iii.  261.)  They  were  repealed  in 
the  first  year  of  Edward  VI.  (1647).  Tiic  law  under  which 
heretics  were  burned  to  death  was  abolished  under  Charles 
II.  (1070).  The  hist  person  put  to  death  iu  Ureat  Britain 
for  heresy  was  Thomas  Aikenhead,  a  young  student  of 
divinity,  executed  in  Edinburgh  (HV.Mi),  under  a  statute 
against  Blasphkmv  (which  see).  (See  MArAULAV's  f/iiftoi-i/ 
of  Eivjlaml  (New  York,  ISjO),  iv.  621,  and  IlfGH  Miller's 
Macanhty  on  ScotUintlf  a  critique  from  the  Wftncufi.)  The 
statute  was  repealed  under  George  III.  (See  Persecution.) 
The  Arminian  divines  of  Holland  favored  the  milder  judg- 
ment and  treatment  of  heresies.  (See  CirRCELL-Eirs,  Opera 
(107J),  81,  o79-J95,  830.)  (For  the  most  important  trial 
for  heresy  of  recent  date  see  Gorham  Controversy.)  It 
may  now  be  regarded  as  a  fixed  principle  of  nearly  tho  en- 
tire Protestant  world  that  civil  government  has  no  right  to 
interfere  with  the  mere  holding  of  religious  opinions,  how- 
ever wrong,  nor  to  repress  any  publication  of  them  or  act- 
ing upon  them  which  does  not  interfere  with  the  civil  order 
and  law  of  the  land. 

Heresy  has  given  us  a  number  of  terms:  Heretic,  one 
who  holds  a  heresy:  heretical  ;  hcreaiarch,  a  leader  iu 
heresy;  arch-heretic,  one  who  is  prominent  as  a  represen- 
tative of  heresy  ;  hcresiu-mastix,  a  scourger  of  heresy  ;  and 
the  now  obsolete  hereticate,  to  stamp  as  heresy. 

Tho  literature  of  heresy  embraces  works  on  its  general 
character  (sec  Daiiz,  U.  W.  Ketzerei)  ;  heresiology,  the  pole- 
mical works  which  discuss  the  various  forms  of  heresy 
(see  Polemics,  Theological);  works  on  its  general  history 
(such  as  Mosheim,  174S-50;  Walch,  1702-85  ;  Baumgarten, 
1766  ;  Fuessli,  1770-74  ;  Von  Einem,  1789)  :  history  of  par- 
ticular heresies  (see  under  the  special  articles  Albigexses, 
Apollinauis.  Arus,  etc.).  Tho  best  histories  of  tho 
Church  and  of  dogma  in  general  also  embrace  the  history 
of  heresies;  see  Ecclesiastical  Historv.  The  bibliog- 
raphy will  be  found  in  Budileus's  hagofje  ;  Walch's  Bib- 
liothecn  Th.  SeL  ;  Winer,  Ilandbuch  d.  Theol.  Lit.  ;  and 
in  Hagenbach,  Encykl.  u.  MetkoduL,  Uth  edit.  1S74.  244, 
275-277.  C.  P.  Krauth. 


!  HerTord,  town  of  Prussia,  in  the  province  of  West- 
phalia, on  the  Werra.  It  has  eome  manufactures  of  linen 
and  yarn.     Pop.  10,968. 

Her'ing  (Constantin),  M.  D.,  a  Homoeopathic  physi- 
eian,  b.  Jan.  I,  1800,  at  Oschatz,  in  Suxouy,  and  in  1*825 
received  medical,  chirurgieal,  and  obstetrical  degrees  at 
WUrtzbnrg,  and  soon  started  on  a  scientific  tour  to  Guiana, 
under  the  botanist  Weigel.  In  lSo4  he  became  a  resident 
of  Philadelphia.  Author  of  Hise  and  Progress  of  Nonurop- 
athy  (IS.'UJ,  The  Domestic  Physician  {\S'^^\,  American  Drug 
Provinfjs  (1853),  and  various  medical  and  other  essays. 

Her'iot  (George),  founder  of  the  Heriot  Hospital  and 
Heriot  Schools  of  Edinburgh,  b.  in  that  city  about  1.063. 
Having  been  appointed  goldsmith  to  the  king  and  the 
queen,  he  removed  to  Lond»m  when  J.iines  VI.  became  king 
of  England,  and  here  he  accumuhitcd  .i  large  fortune,  of 
which  he  left  the  greater  part  on  his  death  in  1621  to  the 
town  council  and  ministers  of  Edinburgh  to  found  a  hos- 
pital in  that  city  for  the  maintenance  and  education  of  the 
sons  of  poor,  deceased,  or  decayed  burgesses.  As  in  tlto 
course  of  time  the  revenues  considerably  exceeded  the  ex- 
penditures, a  number  of  schools,  in  which  free  instruct i^n 
is  given  to  poor  children,  was  added  to  the  hospital  in  1837. 
About  180  boys  are  now  educated  in  the  hospital,  and  about 
3000  children  receive  instruction  in  the  schools. 

Heriot  (John),  b.  at  Haddington,  Scotland,  Apr.  22, 
1700  ;  studied  at  the  University  of  Edinburgh  ;  entered  in 
1773  the  royal  marines,  and  became  a  lieutenant;  was  put 
on  half-pay  in  1791,  and  .started,  on  tbe  suggestion  of 
Burke,  The  Sun  in  1792,  and  The  True  Briton  in  Ul'.'i, 
which  were  published  against  the  ideas  of  the  French 
Revolution.  In  1809  he  received  an  office  as  payma-tcr, 
and  in  1810  as  controller  at  the  Chelsea  Hospital.  D.  June 
30,  1S33.  He  wrote  also  romances — The  Hcart-brokeu,  The 
Half-pay  Officer,  etc. 

Hcr'isau,  an  old,  romantic,  beautifully  situated  town 
of  Switzerland,  in  the  canton  of  Appenzell,  capital  of  the 
Outer  Rhodes,  on  the  Glatt,  has  large  manufactures  of 
muslins  and  calicoes,  and  extensive  dj-eworks  and  blcach- 
ing-ficlds.     Pop.  9736. 

Heristalf  or  Herstal,  town  of  Belgium,  province 
of  Liege,  on  the  Meuse,  forms  now  nearly  a  suburb  of 
Liege,  and  is  mostly  inhabited  by  mechanics  and  working- 
men.  Is  the  scat  of  great  manutacturing  establishments, 
especially  iu  iron  and  steel,  and  was  the  birthplace  of 
Pepin,  founder  of  the  Carlovingian  dynasty.    Pop.  9326, 

Her'kimer,  county  of  N.  E.  Central  New  York.  Area, 
1745  square  miles.  Its  surface  is  broken  by  numtrous 
ridges.  Iron  ore  and  limestone  are  found,  the  latter  abun- 
dantly. The  soil  is  generally  good,  except  in  the  N..  and 
is  especially  adapted  to  grazing.  Live-stock,  wool,  grain, 
hops,  and  dairy  products  are  the  great  staples.  Cheese, 
lumber,  boxes,  harnesses,  flour,  leather,  lime,  metallic  wares, 
furniture,  etc.  are  largely  manufactured.  The  N.  part  of 
the  county  is  a  part  of  the  great  wilderness  of  Northern 
New  York,  and  is  very  sparsely  settled.  The  countv  is 
traversed  by  the  Erie  Canal,  the  river  Mohawk,  and  the 
New  York  Central  R.  R.     Cap.  Herkimer.     Pop.  39,929. 

Herkimer,  post-v.  and  tp..  cap.  of  Herkimer  co.,  N.  Y., 
81  miles  W.  of  Albany,  on  the  New  York  Central  and  the 
Hudson  River  R.  lis.  It  has  good  educational  advantages, 
1  bank,  a  paper-mill,  1  flouring-mill.  a  hoop-skirt  factory, 
and  the  principal  oftice  of  the  Farm  Building  Fire  In- 
surance Co. ;  1  weekly  newspaper,  3  churches,  4  hotels,  and 
a  horse  railway  IJ  miles  in  length.  Pop.  of  v.  1220  ;  of  tp. 
2949.  Jacob  H.  AVebek. 

Herkimer  (Nicholas),  b.  about  1720,  the  son  of  J.  J. 
Herkimer  (or  Erghcmar),  a  German  from  the  Palatinate, 
who  was  one  of  tbe  patentees  of  the  Burnettsfield  patent, 
now  in  Herkimer  co.,  N.  Y.  The  son  became  a  militia 
lieutenant  1758.  and  commanded  at  Fort  Herkimer  on  the 
Mohawk  (now  in  German  Flats,  N.  Y.)  in  that  year,  at  tho 
time  of  the  French  and  Indian  attack.  He  soou  afterwards 
lived  in  the  Canajoharie  district,  now  in  Montgomery  co. ; 
became  colonel  of  militia  for  Tryon  co.  1775;  appointed 
brigadier-general  by  the  State  convention  1770;  marched 
against  Sir  John  Johnson's  Tories  and  Indians  1770;  led 
an  expedition  to  the  relief  of  Fort  Stanwix  (now  Rome, 
N.  Y.),  then  besieged  by  St.  Leger;  was  ambuscaded  by 
the  Indians,  defeated,  and  wounded  in  the  leg,  at  Oriskany, 
Aug.  5,  1777;  suffered  unskilful  amputation,  and  d.  in  con- 
sequence Aug.  17.  1777,  at  Danube,  N.  Y.,  where  he  re- 
sided. Congress  voted  (Oct.  1777)  to  erect  a  monument  to 
•'  Brigadier  Harkemer,"  but  the  vote  was  forgotten  and  the 
monument  was  not  erected. 

Her''maii,   post-v.   of  Washington    co.,  Neb.,  on  the 
Omaha  and  North-western  R.  R.,  40  miles  from  Omaha. 
Herman,  post-tp.  of  Dodge  co.,  Wis.     Pop.  1935. 
Herman,  tp.  of  Sheboygan  co..  Wis.     Pop.  2252. 
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